MHHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHUSI POCCUMCKOM
OEJAEPALIINN
®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJ’KETHOE OBPA30OBATEJIbHOE
YYPEXJAEHHUE BBICHIEI'O OBPA3OBAHUS
«KABAPIII/IHO BAJIKAPCKWI I'OCYJIAPCTBEHHBI YHUBEPCUTET
; HUM. X.M. BEPBEKOBA» (KBI'Y)

HNuctuTyT HHPOPMATHKH, )JIEKTPOHHKH H POGOTOTEXHHKH

Kadeapa «ndopmManmoHHbie TeXHOJOTHH B YIPABJICHHH TEXHHYECKHMH CHCTEMAMM

HAY =
/mwocm R
&

COI'JIACO O
PyxoBogurens OITOIT B. A. Xakynos Hupextop un

« 24 » O& 2023 r « 3¢ »

PABOYAS ITPOI'PAMMA JIUCITUATIJIMHBI

«MﬂKpOKOHTpOJIJIepbl H MHKPOIIPOLECCOPBI B CUCTEMAX YIIPABJICHHD)

ITpoduns «MHGOpMaIMOHHbIE TEXHOJIOTHH B YIIPABICHUH

TEXHHUYCCKHMHU CUCTEMaAMUN»

IIpuxnaonoii baxanaspuam
Kpamuduxanus (crenens)
bakanasp

®opma o0ydeHus:

OYHas

Hanpuuk 2023



Pabouas mporpamma quciuIuIMHbl « MEKPOKOHTPOJUIEPEl U MUKPOIIPOLIECCOPHI B CHCTEMAaX
ynpasienus» / coct. B. A. [llanoanos — Hampuuk: KBI'Y, 2023. — 53c.
(rox cocTaBIeHN M KOJIMYECTBO CTPaHUL pabodeii mporpaMmsl)

Pabouast mporpamma mpegHa3HadYeHa JUIS MPENOJABaHUS U CIIUIUIMHBI B 0a30BOM YacTH
CTyJIeHTaM HarpaBiieHus moAarotoBku 27.03.04 «YnpaBieHUE B TEXHUUYECKUX CHUCTEMax» OYHOU
dbopMmbI 00ydeHHs B 6 cemecTpe Ha 4 Kypce.

Pabouast mporpamma cocTaBieHa ¢ y4eToM (QeaepaibHOr0 TOCyAapCTBEHHOTO0 00pa3oBa-
TEJIBHOTO CTaHAapTa BhICIIEr0 00pa3oBaHUs MO HampapieHUIo moaroToku 27.03.04 «Yopasnenue
B TEXHHYECKUX CHCTEMax» yTBEpXKIACHHOro npukazom MwunobpHayku Poccum ot 31.07.2020 r.

Ne 871 (manee — ®I'OC BO).

© IIanosanos B.A. 2023
© ®I'BOY KBI'Y, 2023



Conepxxkanue

1. Llenu 1 321291 OCBOCHUST JUCIIATIIIHBL 1..vvvveeessseesttesereseessssassssssnnessseessssnssssnsesssesesssannnsssnsenees 4
2. Mecto muctmiuHbl B CTPYKTYPE OOIL BITO ..o 4
3. TpebGoBanus K pe3yJibTaTaM OCBOSCHUS COACPIKAHUS TACTIHILITAHBI «...ceervveeernreeesireeesireessneeeenns 5
4. ConepkaHue U CTPYKTYPA JUCHHUILIMHBL (MOJIYIIS) . ..ccvvririesiriatessinessreessneesinesnessinsssneesins s s 6
4.1 CoaepkaHUE PABAETOB TUCIHIIITAHBL. ...ceeiuvvvieessurreeessssneeeesassseeessassseeessnssseeesasnneeessssnnseesansnsees 6
4.2 CTPYKTYPA IUCLIAIITIIHBL ......veeuviiietiesteessreesteessiesssseessss s sbesssme s b s s b sss e sme e s e e sbe s s sn e e nra e s nne e 10
4.3. Pazienbl TUCHHUIUTHHBL, U3YUACMBIC B 0 CEMECTPC «vvvvvvrevrreeiriessireessireesssreesssseesssneessssessssnes 11
4.3, JTaOOPATOPHBIE PAOOTBI .....ccuvivriieestiasrisieesseesteassease e bt asesseesbe e st as e aseesb e e st ase e e b e e b e sseenbeenbeene e 12
4.4 CaMOCTOSTENHHOE U3YUYCHHUE PA3ACTOB TUCIIUTIIIHDL. ..c..vvienreesreesseesireesseeasseessnesnneesnnesnneesnnes 13
T A 010310} 0 14 0101 s TP PP 14
5. OrneHOYHBIE CPENICTBA AJISl TEKYIIETO KOHTPOJIS YCIEeBAEMOCTH U MMPOMEKYTOYHOM. ............ 17
B T = 100 1 % 17
5.1. OueHo4HbIe MaTepUalIbl U TEKYIIETO KOHTPOIIS YCTIEBAEMOCTH ...c.vveerveeireanreessnesnseesnneenes 17
5.1. OueHouHble MaTepUaIbl VI TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH ...vvvesreeereanreesnnessneesnneenes 18
5.2. OueHouHbIe MaTEPUAIIBI IS IPOMEKYTOUHOM ATTECTALIMH .....vvevveerrisiessreesresieesieessessnesieesnens 34
6. MeTonnueckrue MaTepuabl, ONpeAeIONe MPoIeaypbl OLIEHUBaHUS 3HAaHUM, yMEHUH,
HABBIKOB U (HJIN) OTBITA JICATEIIBHOCT . .....vveeautriesutreesuseeessteesassseesassessassessassessasseesssseessnnesssssesessnessnsns 35
6.1 Pe3ynpTaThl OCBOEHUS YICOHON TUCITUTIIIMHBI, TTOICIKAITIE TIPOBEPKE ..evvvvrerrrreerirrearireennens 36

TumnoBbsie KOHTPOJIBHBIC 3aJaHUS UJIM UHbIE MaTE€pHaJIbl, HEOOXOIUMBIE JIJIsl OLICHKHU 3HAHUM,
YMEHUM, HaBBIKOB U (WJIH) OMBITA EATEIBHOCTH, XapaKTEPU3YIOIIUX dTANbl JOPMUPOBAHUS

KOMIIETEHIIMI B TIPOIIECCE OCBOCHHUST 00PA30BATEIBHON MPOTPAMMBL......veeveieesieeneesieenreanrenneeneis 36
6.2 [llkana oreHUBAHUS TNIAHUPYEMBIX PE3YIIBTATOB OOYUCHHS ...ovvvivienriiiiriiieiisiee e siee i 41
6.2.1 TeKyIHI U PYOCIKHBIA KOHTPOIID w..v.vverviessisreseassesseesseesseassesseessesssssseessessseassessesssessnesessnens 41
6.2.2 TIPOMEKYTOUHAST ATTECTALIMS - vveervreenreeseeasseesseeesseeanseessesssssessseasseessesassessnnesnsessseensessnneanns 42
7 YueOHO-MEeTOANYECKOE 00CCTICUCHUE TUCITUTIIAHBI (MOJTYIISI) .vveenvvreesireeesureessireesssneeessneeessneessseess 43
7.1 OCHOBHAS JIUTEPATYPA. . uvevviiuriesessssessisssssassssesssassssssshssssbessbassssesssasssbesssb e s abe s saa e s sbessabessineennee s 43
7.3 IlepedueHb y4eOHO-METOMUECKHUX PABPAOOTOK .. .e.nveererersreersreareesineesnressneessesaneesnessneessnsensenas 46
7 A TIHT@DHET - PECYPCBL. . euteerieeauteesseeasteeateeaseeasseasseessseaseessseaseeaseeasseanbeesseeasseeaseeanbeeanneenbeesnneenns 47
7.5 Tlepeuenp npodeccuoHaIbHBIX 0a3 JaHHBIX U HH(POPMAITMOHHO-CIIPABOYHBIX CUCTEM.d........ 47
7.6 IlporpamMmHOe oOecrieyeHre COBPEMEHHbBIX HHPOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX
U043 (03] () 17 0 PO TP PP PPT 48
8 MaTepHalbHO-TEXHHYECKOE 00CCTICUCHUE TACTIUTITTHBL «.....vvveveeaseeesiraaueesinesssnessessanessseessnesnseens 49
9. OcobeHHOCTH pean3aluy JUCIUIIINHBI U1 MHBAJIUAOB U JIUI C OTPAHUYEHHBIMU
BOBMOIKHOCTSIMU 3IIOPOBBSL ....ceeeeutteeeesutteeessassseesesasssetesaassseeesaasseeeesassns e e e e assn e e e e s annae e e e annn e e e e s annreeeennres 51



1. ey 1 3a7a4u 0CBOCHUA IM CHUTIIINHbI

Heanb npenogaBaHusi I CHUIIAHBI K MUKPOKOHTPOJIIEPHI U MUKPOIIPOIIECCOPHI B CUCTE-
Max yIpaBJICHHA» 3aKJIIOYACTCA B TOM, YTOOBI JaTh CTyACHTaM HpO(l)eCCI/IOHaJ'II)HI:Ie 3HaHUA, YMC-
HUS U HABBIKU B 00JIACTH KOHCTPYKIIUHU, aPXUTEKTYPBI, SJIEMEHTHOH 0a3bl ¥ MPUHIUIIAX MTOCTPOe-
HUS MPOMBIIUICHHBIX MU(PPOBBIX YCTPONCTB: OT AJEKTPOHHBIX JATYMKOB, IO MPOTPAMMUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB; MO3HAKOMUTH C YCTPOUCTBOM OCHOBHBIX Y3JIOB IIPOMBIIIJIEHHBIX KOH-
TPOJUIEPOB: IUGPOBBIMU BXOJaMH / BBIXOJaMH, aHAJIOTOBBIMU BXOJIaMU / BBIXOAAMH, KOMMYHHUKa-
MUOHHBIMH HHTEpPeiicaMu, CXeMO# MUTaHUS U T.11.; POJIb MUKPOKOHTPOJUIEPOB U MUKPOTIPOIIECC O-
POB B cHCTEMaxX yIpaBJIeHUs, allllapaTHbIE U IPOTPAMMHBIE ACTIEKTHI IPU pabOTe ¢ MUKPOKOHTPO JI-
JepamMu, pelieHrue TUIIOBBIX MPUKIAJAHBIX 33]a4; AaTh TEOPETUUECKUE 3HAHUS U IPAKTUYECKHUE M e-
TOZbl UCIIOIB30BAHUSI MUKPOKOHTPOJUIEPOB U MUKPOIIPOLIECCOPOB B CUCTEMAX YIIPABJICHUS, alla-
paTHBIE U MIPOTpaMMHBIC ACTIEKTHI IPH PabOTe ¢ MUKPOKOHTPOJUIEpAMH; TPUOOPETEHUE U TIPOpa-
00TKa CTyJACHTAaMH KOMIICTCHIINN, HEOOXOIUMBIX ISl YCTIEITHOTO YCBOSHUS OCHOBHOM 00pa3oBa-
TeJIHHOU MpOrpaMMBbI OaKalaBpHuarTa Mo JaHHOMY HalpaBIeHUS U TPODUITIO.

OCHOBHBIMH 3aJavYaMi N3YUYCHUA TUCITUITIINHBI ABJIAKOTCA:

- IPEJICTABIIEHHUE O TUIIAX MUKPOKOHTPOJJIEPOB 1 MUKPOIIPOLIECCOPOB;

- TeXHUYECKas JOKYMEHTalHsl, Heo0Xoaumasi Juist paboThl C MUKPOIIPOIIECCOPHBIMHU

YCTPOMCTBAMU;

- HOPUKIaJHBIC AJITOPUTMBI W HCIOJHUTCIBHBIC ITPOrpaMMbl 1A MHUKPOIIPOLECCOPHBIX
YCTPOUCTB Ha A3bIKaX BHICOKOI'O YPOBHS.

Hucunnnnna « MUKPOKOHTPOJUIEPHl U MUKPOIIPOLIECCOPHI B CUCTEMAX YIPABICHUS» O3B O-
JUT PacIIuPUTH TEOPETHUECKYIO MOATOTOBKY OakanaBpa, yriyOUTh 3HaHUE P UKJIaJHBIX BOIPOCOB,
CBA3aHHBIX C MPOEKTUPOBAHUEM U IPUMEHEHUEM MHUKPONPOLECCOPHBIX YCTPOICTB B ABTOMATH3 U-
POBaHHBIX CUCTEMaXxX yIpaBiIeHUs TEXHOJIOTMYECKUMU MIPOIIECCaMHU IS pellieHus 3a1a4 rnpodecc u-
OHAJIbHOM JEATEIIbHOCTH.

2. Mecto mucuunianHsl B crpykrype OOII BITIO

JuctnumninmHa « MUKPOKOHTPOJUIEPHI 1 MUKPOTIPOIIECCOPBI B CHCTEMAX YIIPABICHUS SBIISETCS
CaMOCTOSATEIBFHBIM MOJyJIEM, OTHOCUTCSI K BapuUaTUBHON dacTu 6a3oBoro Onoka b1 u m3ydaercs
CTyJIEHTaMU OYHOU GopMbI 00yUeHHUs 110 HanpaBlieHUuo moarotToBku 27.03.04 «YnpasneHue B TeX-

HUYECKUX CHCTEMax», ypOBEHb IMOJTOTOBKH «OakamaBp» 6 cemectp 3 kypca, ODO.



3. TpeGoBaHus K pe3yJbTATAM OCBOEHHUS CO/IEPKAHM A I CLIUTJIMHBI

B mpouecce u3zyueHus qUCHUNIMHBL « MHKPOKOHTPOJIIIEPHI 1 MUKPOIIPOLIECCOPHI B CUCTE-
Max yHpaBJICHHUS» y CTYJIEHTOB IO HampaBieHHto moarotoBku 27.03.04 «YmpasieHue B TeXHUY e-
CKHX CHCTeMax» ¢ KBanudukaiuei (cTeneHpro) «bakanaBp» JOMMKHBI ObITh CHOPMYTUPOBAHEI CIIe-
nyromue npodeccuoHanbHbie kKommereHnuu B coorsercteun ¢ @I'OC BITO u OITOIT BO no nas-
HOMY HampaBJICHUIO MOATOTOBKH.

B peE3YIbTAaTC U3YUYCHHUA JUCHUIIJIMHBI CTYACHT OOJIKCH O6HaI[aTL CJICOYIOIUMU HpO(beCCI/IOHaJ'ILHO-
crenuranusupoBanaeiMu KoMieTeHnusMu (ITKC):
- C1IO0COOCH BBIMOJTHATH MOJCPHHU3ALIMIO TPOrPAMMHOTO cpezicTBa U ero okpyskerus (ITKC-2);
- cnocobeH ydacTBoBaTh B ayauTe KoH¢uryparuii MIC B cOOTBETCTBUM C MOJIYYEHHBIM IUIAHOM
(TIKC-2.1);
-CIIOCOOEH y4acTBOBAaTh B MOHUTOPUHIE U YIIPaBIE€HUU pabOTaMu POEKTa B COOTBETCTBUU C yCTa-
HOBJICHHBIMU periiameHnTamu ([TKC-2.2);
-CcII0co0eH PyKOBOJIUTH MPOSKTaMHU B 001acTi nHopMarmoHHbIX TexHooruit (ITKC-3);
-ClI0cOOeH yuyacTBOBaTh B ayauTe KoH@urypauuit MIC B COOTBETCTBHHM C MOJYyYEHHBIM IUIAHOM
(TIKC-3.1);
- CIOCOOEH y4acTBOBaTh B MOHUTOPUHIE U YIPAaBICHHM padOTaMMU NPOEKTa B COOTBETCTBUU C
ycraHoBieHHbIMU pernamentamu ([TKC-3.2).
B pesynbpraTe uzyueHus OUCHUILUIMHBI « MUKPOKOHTPOJUIEPHl U MHUKPOIPOLIECCOPHI B CUCTEMAaX
yIpaBiIeHUsD» CTYICHT:

JoJkeH 3HATh NpeACTaBICHUE TaHHBIX B DBM, apXUTEKTypy U CUCTEMY KOMaH/1
nporeccopa, accemonepsl CISC u RISC, VLIW apxutektypy, accem0biep MUKPOKOHTPOJIIIEpA
AVR, UCP muxpokontpoiuiepa AVR ot Atmel, kKak mpUHSTH y4acTue B paboTax 1mo
M3TOTOBJICHUIO, OTJIAJIKE U CJIa4€ B HKCILTyaTal[UI0 CUCTEM U CPEJICTB aBTOMATU3ALIMH U
yIpaBleHus, KaK y4acTBOBAaTh B pa3pab0OTKe U U3TOTOBICHUH CTEHIOB /I KOMIIJIEKCHON OTIaJAKU
Y UCTIBITAHUM MPOTPAMMHO-aNNapaTHHIX YIPABJISIONIMX KOMIIJIEKCOB.

Jo/1keH yMeThb UCII0JIb30BaTh MPEJCTaBlIeHNUE JaHHbIX B OBM, apXuTeKkTypy U cucteMy Ko-
MaH mporeccopa, mpumensTh accemonepsr CISC u RISC, ucnonszoBate VLIW apxutektypy, ac-
cembaep mukpokontpoiuiepa AVR, MCP mukpokontpomnepa AVR ot Atmel, npuHumats ydactue
B pa00OTax MO M3TOTOBJICHUIO, OTJIAJIKE U CIade B IKCILTyaTaI[UIO CUCTEM M CPEJICTB aBTOMATH3AI U U
U yIpaBlIeHUs, Y4acCTBOBATh B pa3pabOTKe U U3TOTOBICHUH CTEHJOB JIJIsl KOMIUIEKCHOM OTJIa KU U
UCIIBITAHUM IPOTPaMMHO-aNIapaTHBIX YIPABJISIONIMX KOMIIJIEKCOB.

Jomxen BiaageTh HaBbIKaMU B paboTe MO M3TOTOBJIEHUIO, OTJIAJKE U cJaue B IKCIUTyaTalUIo
CUCTEM U CPEJICTB aBTOMATHU3AI[MHU U YIIPABJICHUsI, HaBbIKaMU pa3paOOTKU U U3TOTOBJIEHUS CTEHI0B

JIJISI KOMILIEKCHOM OTJIaKH U HCIIBITAHUM MpOoTrpaMMHO-alMapaATHBIX YIIPABJIAOIINX KOMIIJICKCOB.



4. Copep:xaHue U CTPYKTYpPa IHCUMUILIUHBI (MOIYJIs1)

4.1 Coaep:xanue pa3iesioB U CHUNINHBI

OueHounble
Ne Conep:xanue pasjaesa Dopmupyemas cpeacTBa
HaumenoBaHnue KOMIIeTeH U U
pasje- pa3nena (4yacTh KOMIE-
A TEHIMH)
1 2 3 4 5
1. [IpencraBnenmne Lensle w®  BeIIeCTBEHHBIC [KC-2 nmaboparopHast pabo-
INaHHBIX B DBM. yucia. CUCTEMBI CUHUCIIEHUS. TIIKC-3 Ta,
J/lBonuHOe  mpencTaBiIEHUE. BOIIPOCH Ha KOJUIO-
16-puuHoe mpencraBieHUE. KBHYM,
[Ipsamoii, oOpaTHBIF W HO- TECTUPOBAHMUE,
MOJHUTENbHBIN Koabl. Ilpen- 3amuTa pedepara,
CTaBJICHWE  BEIIECTBEHHBIX KOHTPOJIbHBIE MepO-
uncen (CrocoOHOCTh BBIMOI- NPUATHS,
HATh MOJAEPHHU3ALMIO IIPO- KypPCOBOM IIPOEKT,
TPaMMHOTO CpelICTBa M €ro 9K3aMeH.
OKpYXXEHHS, YYacTBOBaTh B
aymute koH¢urypaunii IC B
COOTBETCTBHHM C TIOJy4YeH-
HBIM IUTAaHOM, B MOHHUTOPHH-
re W yIpaBJcHHH paboTamu
IPOEKTa B COOTBETCTBHU C
YCTaHOBJIEHHBIMH pETJIaMeH-
TaMH, PYKOBOJWUTH IPOEKTa-
MH B oOnactd wHQpOpMAIu-
OHHBIX TEXHOJIOTUH, Y4YacT-
BOBaTb B ayauTe KOHQUTY-
pamuit UC B cCOOTBETCTBHUH C
HOJIy4EHHBIM IIJIaHOM, B MO-
HUTOPDUHTE U YHPaBJICHUU
paboTtamm TpoeKkTa B COOT-
BETCTBHH C yCTAaHOBJICHHBIMU
peraMeHTaMu).
2. ApXUTEKTypa 1 Knaccupukanmss ~ apxutex- [IKC-2 nabopatopHast pabo-
cucrema KomaHn | Typ. IlpuHCTOHCKas apxu- IKC-3 Ta,
mporieccopa. tektypa (Pon Heiimana). BONIIPOCH Ha KOJUIO-
lapBapackass — apXHUTEKTYypa. KBHYM,
MoudunupoBannas  rap- TECTHpPOBaHHE,
BapicKas apxurtekrypa (cmo- 3amuTa pedepara,
COOHOCTh  BBITIONHATH  MO- KOHTPOJIbHBIE MepO-

NEPHU3AIUIO0  TTPOTPAMMHOTO
CpPElCTBAa U €ro OKpY>KeHu,
y4acTBOBAaTh B ayIHUTE KOH-
¢uryparuiit UC B cooTBeT-
CTBUM C IMOJYYECHHBIM ILIa-
HOM, B MOHHUTOpPHHTEC U
yIpaBJeHUH paboTamMu TIpo-
€KTa B COOTBETCTBUU C yCTa-
HOBJICHHBIMU PpETJIaMEHTaMHU,
PYKOBOIUTH TPOCKTaMH B
obmactT  MHGOPMAIIMOHHBIX

TPUSTHS,
KYpCOBOH MPOEKT,
JK3aMeH.




TEXHOJIOTHH, y4acTBOBaTh B
aymute koHdurypanui VC B
COOTBETCTBMHM C TOJIyY€H-
HBIM TUIAHOM, B MOHUTOPHH-
re U ynpaBleHun paboTraMu
MPOEKTa B COOTBETCTBHH C
YCTaHOBJICHHBIMU PETJIaMEH-
TaMH).

AcceMOepsI
CISC u RISC.

CucreMa  KOMaHI CISC
(Common Instructions Set
Commands). Cucrema xo-
maug RISC (Reduced In-
structions Set Commands).
CpaBHEHHE CHCTEM KOMAaH]I
CISC u RISC. 3auyem B molI-
HBIX TIpoIeccopax JIeraercs
npeobpa3oBaHue KOMaH[
CISC B RISC. Pacmmpennas
RISC apxutextypa or ARM.
UsroroBnenune, otnaaka u
chAada B OKCIUTyaTallWio CH-
CTEM W CPEJICTB aBTOMATH3a-
MU U yrpaBieHus (crnoco0-
HOCTHh BBIMIOJIHATH MOJICPHHU-
3al[UI0 MPOTPAMMHOTO CpeJi-
CTBA W €r0 OKpY)KCHUS,
y4acTBOBaTh B ayJHTE KOH-
¢urypamuit UC B cooTBeT-
CTBUU C IIOJIyYCHHBIM ILIa-
HOM, B MOHHUTOpPHUHTE U
YIpaBJICHHN paboOTaMH TIPO-
€KTa B COOTBETCTBHH C yCTa-
HOBJICHHBIMH peTJIAMEHTaMH,
PYKOBOIUTH MPOCKTaMH B
obmacTh  MHQOPMAIIMOHHBIX
TEXHOJIOTHH, y4acTBOBAaTh B
aymute koHpurypanuii IC B
COOTBETCTBHHM C TIOJYYCH-
HBIM TUIAHOM, B MOHUTOPHUH-
re W yopaBJieHHH paboTramu
MpOEKTa B COOTBETCTBHUU C
YCTAHOBJICHHBIMH perjaMeH-
TaMu).

IKC-2
[IKC-3

naboparopHas pabo-
Ta,

BOIIPOCHI Ha KOJUIO-
KBHUYM,
TECTHpPOBaHHE,
3amuTa pedepara,
KOHTPOJIbHBIE MEpO-
PUSITHS,

KYpPCOBOH MPOEKT,
JK3aMeH.

VLIW apxurek-
Typa.

Cucrema komann VLIW
(Very Long Instructios
Worfd). C6x apxwurekrypa.
PacnapannenuBanue onepa-
uuit B C6X. AnmapaTtHas pe-
anusanus omnepauuid B C6X
(crmocobHOCTH BBINIOJIHATh
MOJICPHHU3AINIO  IPOTpaMM-
HOTO CPEICTBA U €ro OKpy-
JKCHHSI, YIacTBOBATh B ay/IH-
Te koHburypauuii UC B co-
OTBETCTBUU C TOTyYECHHBIM
[IJJAHOM, B MOHUTOPUHIE U
VIIpaBJACHHH pabdoTaMH Ipo-

[IKC-2
IKC-3

nmaboparopHas pabo-
Ta,

BOIIPOCHI Ha KOJUIO-
KBUYM,
TECTHpPOBaHHE,
3amuTa pedepara,
KOHTPOJIbHBIE MEpO-
PUSITHS,

KYpCOBOM MPOEKT,
9K3aMeH.




€KTa B COOTBETCTBUH C yCTa-
HOBJICHHBIMU PpEriIaMEeHTAMHU,
PYKOBOJIUTh MpPOEKTaMH B
obOmact  WH(OPMAITMOHHBIX
TEXHOJIOTH, y4acTBOBAaTh B
ayaute koH¢urypanuii UC B
COOTBETCTBHM C IOJIyYEH-
HBIM IIJIJaHOM, B MOHUTOPHH-
re ¥ yIpaBlieHHH paboTamu
IIPOEKTa B COOTBETCTBUHU C
YCTaHOBJICHHBIMH PETJIAMEH-
TaMH).

AcceMbnep MUK-
POKOHTpOJIIEpa
AVR.

CTpyKTypa MHKPOKOHTPOJ-
nmepa AVR ot Atmel. Pern-
CTpPBl OOIIEro Ha3HAYCHUS.
@unarn  cocrosnus. I[lamsaTh
nporpamm. IlamaTe AaHHBIX.
[lepudepus.  IlpepriBanus.
CrpyKkTypa Koza IpOorpamMMBbI
Accembniepa. Apudmernde-
CKH€ W JIOTUYeCKHe KOMaH-
npl.  Makpocel.  Komanzs
nepecbulok. Komannapl BeTB-
neHui. KomaHIbl YyCIOBHBIX
nepexonoB. Paszpabotka u
W3TOTOBJICHNE CTEHIOB IS
KOMIUIEKCHOU OTJIQKHM U HC-

MBITAHU I MPOrpaMMHO-
anmapaTHbIX  YIPaBISIONIUX
KOMILIEKCOB  (CIIOCOOHOCTH

BBIMIOJHATE  MOJCPHHU3AIHIO
MPOrpaMMHOTO  CPEJICTBA H
€ro OKPYXKEHHs, Y4aCTBOBATh
B ayaute KoH¢uryparuii C
B COOTBETCTBUH C IOJIyYeH-
HBIM TUIAHOM, B MOHUTOPHH-
re W yhpaBjieHuu paboramu
MPOEKTa B COOTBETCTBHH C
YCTQHOBJICHHBIMH perjaMeH-
TaMH, PYKOBOJUTH MPOEKTa-
MU B oOmactu uHMOpMAIIH-
OHHBIX TEXHOJIOTHH, Yyd4acrt-
BOBaTh B ayauTe KOHQUTY-
pamuit UC B COOTBETCTBHUH C
MOJIyYCHHBIM IJIAHOM, B MO-
HUTOPUHIE W yIPaBICHUH
paboramu TMpoeKkTa B COOT-
BETCTBUU C YCTaHOBJICHHBIMU
periIaMeHTaMHu).

[KC-2
[IKC-3

nabopaTtopHas pabo-
Ta,

BOIIPOCHI Ha KOJUIO-
KBHUYM,
TECTHpPOBaHHUE,
3amuTa pedepara,
KOHTPOJIbHBIE Mepo-
HpUSTHS,

KypCOBOH IPOEKT,
9K3aMeH.




NCP mukpo-
KOHTpOJIIEepa
AVR or Atmel.

Hasnauenue. Bribop THma
MUKPOKOHTpOJLIEPA. IIpo-
rpaMMUpoBaHue Ha Accem-
onmepe. [IporpammupoBanue
Ha SI3BIKE BBICOKOTO YPOBHSL.
LemecooOpa3HOCTE  HCITOINB-
3oBanus sa3pika C. CpaBHe-
HUE KOJOB Ha AccemOiiepe u
C 1o CKOpOCTH BBINOJHEHHUS.
CpaBHeHue KoJ0B Ha Ac-
cemoiepe nu C mo ObicTpoTe
nporpammupoBanus.  Cpen-
ctBa ornanku. Msrorosine-
HUe, OTJaJKa U cJadya B JKC-

IUTyaTanuio CHCTEM |
CPEICTB aBTOMATH3AIUU H
yrpasieHust  (CIIOCOOHOCTH

BBITIOJHATE  MOJCPHHU3AINIO
MPOrPaMMHOTO CpPEACTBA H
€r0 OKPYXXEHHs, Y4acTBOBATh
B ayaute KoHpuryparuii C
B COOTBETCTBUH C IOJyYeH-
HBIM IUTaHOM, B MOHHTOPHH-
re W yhpaBjieHWu paboTamu
MPOEKTa B COOTBETCTBHH C
YCTQHOBJICHHBIMH perjaMeH-
TaMH, PYKOBOIWTH IIPOEKTa-
MH B obmact wHQpOpMAIu-
OHHBIX TEXHOJIOTHH, Yyd4acrt-
BOBaTh B ayauTe KOHQUTY-
pamuit UC B COOTBETCTBHUH C
MOJTy4YeHHBIM IJIAHOM, B MO-
HUTOpDUHIC U YHPaBJICHUU
paboramu TmpoekTa B COOT-
BETCTBUU C YCTaHOBJIEHHBIMU
periIaMeHTaMHu).

[IKC-2
IKC-3

nmaboparopHast pabo-
Ta,

BONIIPOCH Ha KOJUIO-
KBHYM,
TECTHPOBaHHUE,
3amurTa pedepara,
KOHTPOJBHBIE MEpO-
MIPHSITHS,

KYpPCOBOU MPOEKT,
9K3aMeH.




4.2 CTpyKTYypa IHCUUIINHBI

OOG1mast TPYJA0EeMKOCTh TUCIUIUTHHBI COCTaBIsIeT 4 3aueTHbIX eaunull (144 gacos). [Ipomexy-

TOYHas aTTeCTalns — 9K3aMEH U KypCOBOM IIPOEKT (6 cemecTp).

Bug paboTsl KomnuectBo yacos
cemectp Ne 6 Bcero

O0mas Tpya10eMKOCTh 144 144

AyauTopHasi padora: 48 48

Jexyuu (J1) 16 16

Ipaxmuuecxue 3anamus (113)

Jlabopamopuwsie pabomwi (JIP) 32 32

CamocrosiTesqibHasi padora: 69 69

Kypcogoii npoext (KII), kypcoast pabota

(KP)

PacueTHo-rpaduaeckoe 3aganue (PI'3)

Pedepar (P)

Occe (9)

CaMoCTOSITeNTbHOE N3YUCHHE PA3/IeIOB 69 69

Kontponbnas padota (K)

Camonoaroroska (mpopaboTka u

MIOBTOPEHUE JICKIIMOHHOTO MaTepuaia u

MaTeprayia yaeOHUKOB M YIeOHBIX

nocoOuii, MOATOTOBKA K Ta0OPaTOPHBIM U

MPaKTHYECKUM 3aHATHSM, KOJUIOKBUYyMaM,

pyOS)KHOMY KOHTPOJIIO  T.11.),

[ToaroToBka M cava K3aMeHa 27 27

Bun utoroBoro KoHTpOJIs (3a4eT, SK3aMEH) DK3aMeH
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4.3. Pa3nesibl AMCHUIIMHBI, H3y4aeMble B 6 cemecTpe

Ne
pa3neJibl

HaumeHoBaHue pa3aeja

KoJsnuecTBO 4acoB

Bcero

Ayn.

padoTta

JI

JIP

Bne aya.
pab6. (CP)

IMpencraBnenne ganusix B 9BM (criocoGHOCTE BEHI-
MOJIHATh MOAEPHUBALUIO MPOrPaMMHOIO CPEACTBA U
€ro OKPYXXCHUS, yJacTBOBATh B aynuTe KOH(pHUTypa-
uuii UC B COOTBETCTBUM C MOJyYEHHBIM IIJIAHOM, B
MOHHTOPHHTE M YIPaBICHUU padOTaMH TPOEKTa B
COOTBETCTBUM C YCTAaHOBJICHHBIMH pEIJIAMEHTaMH,
PYKOBOJUTH TPOEKTaMU B 00JacTh HH(OpMaIMOH-
HBIX TEXHOJIOTUH, yJacTBOBATh B ayauTe KOHQUTY-
pauuiit MC B COOTBETCTBHUH € MOJYUYCHHBIM IIJIAHOM, B
MOHHTOPHHIC M YyIpPaBICHHH paboTaMu IPOEKTa B
COOTBETCTBHH C YCTAHOBJIEHHBIMH PETJIAMCHTAMH).

17

2

4

11

ApXUTEKTypa M CHCTEMa KOMaHJ Ipoueccopa (ro-
TOBHOCTh K YYacTHIO B padOTax IO H3TOTOBJICHHIO,
OTIAJIKE U Cade B KCILIyaTAllMI0 CUCTEM U CPEICTB
aBTOMATU3AllMU U YIIPABJICHHS, TOTOBHOCTh Y4acTBO-
BaThb B pa3pabOTKe W W3TOTOBJICHWHM CTEHJOB JUIS
KOMIIJIEKCHOW OTJAJKA U UCIBITAHUN IPOTPAMMHO -
anmapaTHRIX YIPaBIIOMAX KOMIUIEKCOB).

17

11

Accembnepsr CISC u RISC (criocoGHOCTH BHIIO-
HATh MOJEPHU3AIMIO NMPOrPaMMHOIO CPEACTBA U €ro
OKpY’>XKeHHsI, Yy9acTBOBATh B ayauTe KOH(HTyparwii
HC B cOOTBETCTBHM C MOJYYECHHBIM IUTAHOM, B MO-
HUTOPHHTE W YNpPaBIEHUM pabOTaMM IMPOEKTa B CO-
OTBETCTBUU C YCTAaHOBJIEHHBIMU pPErIaMEHTaMH, py-
KOBOJAUTH MPOEKTaMH B OOJIACTH HMH(OPMAIIMOHHBIX
TEXHOJIOTHH, y4acTBOBaTh B ayauTe KOHQUIypauun
HC B COOTBETCTBUU C IMOJIyYEHHBIM ILNIAHOM, B MO-
HUTOPUHIE U YIPaBICHUU pPabOTaMM NPOEKTa B CO-
OTBETCTBHH C YCTAHOBJICHHBIMH PEIIAMEHTAMH).

20

11

VLIW apxuTtekTypa (TOTOBHOCTh K YYacTHIO B pabo-
Tax IO M3rOTOBJECHHIO, OTIAJKE U Cllaue B JKCILTya-
Taoulo CUCTEM M CPEACTB aBTOMaTHU3allUUl U YIIpaB-
JICHHUs, TOTOBHOCTH Yy4aCTBOBAThb B pa3pa60TKe n us-
TOTOBJICHUHU CTCHIOB IJIA KOMILIEKCHOH OTIIAAKH N
HCIBITAHUI IPOrpaMMHO - aIllapaTHBIX YIIPABJIIO-
IUX KOMITJIEKCOB).

21

12

AccemOiep wmukpokoHTpoiepa AVR or Atmel
(criocoOHOCTH  BBINOJIHATH ~ MOZEPHHU3ALUIO  IPO-
TPaMMHOTO CPEICTBA M €0 OKPY)KeHHsI, y4acTBOBATh
B aynurte koHdurypauuii UC B cooTBEeTCTBHHU C IIO-
Jy4eHHBIM IUIAHOM, B MOHHUTOPHHIE W YTPaBICHUU
paboTaMl NPOEKTa B COOTBETCTBUM C YCTaHOBJICH-
HBIMH perjaMeHTaMH, PyKOBOJHUTH NMPOEKTaMH B 00-
JacTH MHQOPMALMOHHBIX TEXHOJIOTMH, Y4acTBOBAaTh
B aymute koH¢urypanuit UC B COOTBETCTBHH C TIO-
Jy4EeHHBIM IUJIAaHOM, B MOHUTOPHHIEC W YIIpPaBJICHUU
paboTamMu TIpOE€KTa B COOTBETCTBHH C YCTaHOBJICH-
HBIMH PETJIAMEHTAMH).

21

12

11



HCP AVR Studio (crmocoGHOCTh BBITOJIHATH MOJAEP-
HU3aLUI0 POTPAMMHOTO CPENICTBA U €r0 OKPYKEHUS,
yJacTBOBaTh B ayaute KoHurypanmii UC B coot-
BETCTBUH C IOJIy4YSHHBIM IJIAHOM, B MOHUTOPHHTE U
yIpaBlIeHUH PabdOTaMH IPOEKTa B COOTBETCTBUH C
YCTaHOBJIGHHBIMH peTJIaMEHTaMH, PYKOBOAWTH IIPO-
eKTaMH B 00JacTH HMH(OPMAIIMOHHBIX TEXHOJOTHH,
ydacTBoBaTh B ayaute KoHdurypanuii UC B cooT-
BETCTBUU C IOJIyY€HHBIM IUIAHOM, B MOHHUTOPHHTE U
yIpaBleHUH paboTaMu IPOEKTa B COOTBETCTBUU C
YCTaHOBJICHHBIMU PETIAMEHTAMH).

21

12

HUroro:

117

16

32

69

7.

| KonTpoins (II0AT0TOBKA U ¢/1aua DK3aMeHa). 27 - -

Bcero:

144

4.3. JlabopaTopHbie padoThI

Ne
3aHATHA

Ne
pa3nena

Tema

KoJj-Bo
4acoB

1.

1

WnTerpupoBannas cpema paspaborkn AVR Studio. Paspabortka u
U3TOTOBJICHUE CTEHJOB /I KOMILJIEKCHOM OTJAaAKW W WCHBITAaHUN
MPOrPaMMHO-AIMAPATHBIX YIPABJISIOMUX KOMILJIEKCOB (CIIOCOOHOCTD
BBIIOJHATE MOJACPHU3AINIO IIPOTPAMMHOI0 CpEACTBA U €TO0 OKPYIKE-
HUf, y4acTBOBaTh B aymute koHpurypaunid VIC B cooTBeTCTBHH C
MOJIYYeHHBIM IUTAHOM, B MOHHUTOPHHIE W YyHOpaBleHUH paboTamu
IIPOCKTa B COOTBETCTBHH C yCTaHOBJICHHBIMH pPErlIaMEHTaMH, PyKO-
BOAWTH MpPOEKTaMH B 00JacTH WH(GOPMAIMOHHBIX TEXHOJIOTHIA,
y4acTBOBaTh B ayaurte KoHdurypauuii UC B cOOTBETCTBUH C IONY-
YCHHBIM IIJIAHOM, B MOHHUTOPUHIC U YIPAaBJICHUUN pa6OTaMI/I IIPOCKTa
B COOTBETCTBHH C YCTAHOBJICHHBIMH PETIIAMEHTAaMH).

Apudmerudeckue omeparuu B AccemoOiepe Atmel (TOTOBHOCTH K
y9acTUIo B paboTax MO M3TOTOBJICHHIO, OTJIATKE M Cllave B HKCILTYa-
TaIAI0 CUCTEM U CPEJICTB aBTOMATHU3AIMH M YIIPABICHUS, TOTOBHOCTh
y4acTBOBaTh B pa3pabOTKe U MU3TOTOBJICHHH CTCHJIOB JUIsi KOMILIEKC-
HOW OTNAJKW M WCHBITAHWUN MPOTPaMMHO - aIllTapaTHBIX YIPaBIITIO-
IUX KOMILJICKCOB).

Jlormueckue omepanuu B Accembimepe Atmel (crmocoGHOCTE BBIMOI-
HITh MOJEPHM3AIIUIO MPOTPAMMHOIO CPEJICTBA M €ro OKpYXEeHHS,
y4acTBOBaTh B ayauTe KoHpurypamuiit UC B COOTBETCTBUU C TONY-
YEHHBIM IIJIAHOM, B MOHHTOPWHTE U YIIPaBJIEHUU paboTaMu MpPOEKTa
B COOTBETCTBHH C YCTAaHOBIEHHBEIMH pETJIAMEHTaMH, PYKOBOIUTH
MIPOEKTaMU B 00JIACTH WH(OPMALMOHHBIX TEXHOJIOTHI, y4acTBOBATh
B ayaute koHurypanuii IC B COOTBETCTBHUH C IOJYYCHHBIM ILTa-
HOM, B MOHUTOPHHTE M YIPaBIIEHUH pabOTaMH MPOEKTa B COOTBET-
CTBHMHM C YCTAHOBJIEHHBIMH pPETJIAMEHTAMH).

[ukasr B Accembnepe Atmel (CrTOCOOHOCTB BBITIONHSTH MOJICPHU3A-
LUI0 TPOTPaMMHOTO CPEICTBA M €ro OKPY)KEHHS, Y4acTBOBaTb B
aymute koHpurypanuit IC B COOTBETCTBHH C IONYYESHHBIM TUIAHOM,
B MOHHUTOPHMHIE U YIPaBJICHUH PabOTaMU MPOEKTa B COOTBETCTBHUH C
YCTaHOBJIEHHBIMH pETJIAMEHTAaMH, PYKOBOJAUTH NTPOEKTaMH B 00JacTh
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WH(POPMAIIMOHHBIX TEXHOJIOTHH, YYacTBOBATh B ayAuTe KOH(UTYypa-
it IC B COOTBETCTBHMHU C MOJIYYCHHBIM IIJIAHOM, B MOHUTOPHHIE U
yMpaBlieHHH paboTaMu MPOEKTa B COOTBETCTBHH C YCTAHOBJICHHBIMU
periiaMeHTaMH).

2 Makpocsl B Accembiiepe Atmel (crtocoOHOCTH BBITOIHATH MOAEPHH-
3alMI0 TIPOTPAMMHOTO CPENCTBA M €r0 OKPY>KeHHS, y4acTBOBAaTh B
aymute kKoHpurypanuii IC B COOTBETCTBHH C TOJYYCHHBIM ILIAHOM,
B MOHUTOPHUHTE U YIIPaBICHUHU pa0OTaMH IPOEKTa B COOTBETCTBHH C
YCTaHOBJIEHHBIMH PETJIAMEHTaMH, PYKOBOJAUTH MTPOEKTaMH B 00JIacTH
MH()OPMAIIMOHHBIX TEXHOJIOTHII, Y4aCTBOBATh B ayauTe KOHQUTypa-
nuit UC B COOTBETCTBUU C TOJYYEHHBIM ILNIAHOM, B MOHHUTOPUHTE U
yIOpaBJIeHHH paboTaMy MPOEKTa B COOTBETCTBUHU C YCTAHOBICHHBIMU
pErIaMEHTaMH).

2 Ilepexonbl B Accembiiepe Atmel (crocoGHOCTH BBIIOIHATH MOZEP-
HHU3AILUI0 TPOrPAMMHOIO CPEJICTBA M €r0 OKPYKEHUS, YUaCTBOBATh B
ayaute xoH¢urypanuit IC B COOTBETCTBHH C MONYYCHHBIM IJIAHOM,
B MOHHUTOPHHIEC M yIpPaBJICHUH pabOTaMH MPOEKTa B COOTBETCTBHH C
YCTAaHOBJICHHBIMU PETJIAMEHTAMH, PYKOBOJUTE MPOCKTAMH B 00IACTH
HH()OPMAIIMOHHBIX TEXHOJIOTHH, Y4aCTBOBATH B ayauTe KOH(HUIypa-
it IC B COOTBETCTBUU C MONYYCHHBIM IUIAHOM, B MOHUTOPUHIE U
yIpaBiICHUH PadOTaMHU MPOEKTa B COOTBETCTBHH C YCTAHOBJICHHBIMU
pErIaMEHTaMH).

HTroro:

32

4.4 CamocTosiTe/IbHOE H3YUeHH e Pa3/1e/I0B M CUUIIIUHBI

Ne
pa3neia

BOl'lpOCLI, BbIHOCUMbBIE€ HA CAMOCTOATEJIBbHOEC U3YyYCHHE

KoJa-Bo
4acoB

1

2

1.

Cucrema npepsiBanuiit MK PIC16F84A (criocoOHOCTD BBIMOJIHATh MOJICPHU3AIMIO
IPOrpaMMHOTO CPEICTBA M €r0 OKPY>KCHHUS, Y4acTBOBATh B ayAuTe KOHGUIypauun
NC B COOTBETCTBHHU C MOJyYCHHBIM IUJIAHOM, B MOHHUTOPHHIE M YIIpaBJI€HUHU pabdo-
TaMHd TIPOEKTa B COOTBETCTBHUM C YCTAHOBJICHHBIMHM pEIIAMEHTaMH, PYKOBOAUTH
MPOEKTaMH B 00JIaCTH MH(OPMAIIMOHHBIX TE€XHOJIOTHH, y9acTBOBATh B ayauTe KOH-
¢urypanuit UIC B COOTBETCTBHHU C MOJYYEHHBIM IUIAHOM, B MOHUTOPUHIE U YIpPaB-
JeHHH paboTaMu MPOEKTa B COOTBETCTBUH C YCTAHOBICHHBIMH PETJIAMEHTAMH).

N3yuenne cucteMbl KOMaHa MHKpOKOHTpoutepoB PIC16F8xx (crocoOHOCTH BBHI-
MOJIHATh MOJICPHHU3AIHIO IMPOTPAMMHOTO CPEJICTBA M €T0 OKPY)KEHHs, YIaCTBOBATH B
aynute koHpurypauuii IC B COOTBETCTBHY C OTYyYESHHBIM IIJIAHOM, B MOHUTOPHHTE
U yIpaBJIeHUU pabOTaMHU MPOCKTa B COOTBETCTBUU C YCTAaHOBJICHHBIMH pETiaMEHTa-
MH, PYKOBOIUTH MPOEKTaMH B 001acTh MH(OPMAIMOHHBIX TEXHOJIOTHUH, y4acTBO-
BaTh B aynute KoHpurypauuii UC B COOTBETCTBUU C MOITYICHHBIM IUIAHOM, B MOHH-
TOPUHTE M yNpaBJeHWH paboTaMH MPOEKTa B COOTBETCTBUU C YCTAHOBJIEHHBIMHU pe-
TJIAMCHTAMH).

SI3pik accembiaepa MPASM (crocOOHOCTH BBINOJHATE MOJCPHH3AIMIO MPOrPAMM-
HOTO CPEJICTBA M €Tr0 OKPYKeHHs], y4acTBOBaTh B ayauTe KoH¢urypamuii UC B cooT-
BETCTBUU C MOJyYCHHBIM IIJIAHOM, B MOHUTOPUHTE U yIPaBIEHUH paboTaMU IPOEKTa
B COOTBETCTBHH C yCTAaHOBIICHHBIMH pEIJIaMEHTaMH, PYKOBOAWUTH MPOEKTaMH B 00-
JacTi WH(OPMAITMOHHBIX TEXHOJOTHWH, y4acTBOBaTh B ayauTe KoHpurypaunid UC B
COOTBETCTBUM C NOJYYEHHBIM IUIAHOM, B MOHUTOpPHHIE M YIpPaBIE€HUH paboTaMu
MPOEKTa B COOTBETCTBHH C YCTAHOBICHHBIMU PETJIAMEHTAMH).
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H3y4yeHue paboThl MOPTOB MUKPOKOHTpOIIEPa (CHOCOOHOCTh BBIMOJHSTH MOJICPHH-
3aI[{I0 IPOTPaMMHOTO CPEICTBA M €r0 OKPY)KCHHMS, Y4aCTBOBAThH B ayAuTe KOHDHUTY-
panmii IC B COOTBETCTBHH C MOJTY4YEHHBIM IJITAHOM, B MOHUTOPUHTE U YIPaBICHUH
paboTamu TIpOEKTa B COOTBETCTBHH C YCTAaHOBJICHHBIMH pETJIAMEHTaMH, PyKOBOANUTH
NpoeKTaMy B 00JacTH MH(POPMALMOHHBIX TEXHOJOTWH, y4acTBOBaTh B ayAUTE KOH-
¢urypanuit UC B COOTBETCTBHHU C MOJyYeHHBIM TUIAHOM, B MOHUTOPHHTE U YIpPaB-
JeHHH paboTaMu MPOEKTa B COOTBETCTBUU C YCTAHOBJICHHBIMU PETJIAMCHTAMH).

VYrpaBieHue ceMd CETMEHTHBIM CBETOMHOAHBIM HWHIMKATOPOM (CIOCOOHOCTH BEHI-
HOJIHATH MOJIEPHHU3AIUIO MPOTPAMMHOTO CPEJICTBA M €r0 OKPYXKEHHs, Y4aCTBOBATh B
ayaute kKoHduryparuii C B COOTBETCTBUH C TMONYYSHHBIM TJIAHOM, B MOHUTOPHHTE
U ynpaBjieHuH paboTaMu MPOEKTa B COOTBETCTBHH C YCTAHOBJICHHBIMH PETIaMEHTA-
MH, PYKOBOIWTH MPOEKTaMH B 00NacTH WH()OPMAITMOHHBEIX TEXHOJOTHH, Y4acTBO-
BaTh B ayaute KoHpurypauuiit UC B COOTBETCTBHHU C MOJYYCHHBIM [UIAHOM, B MOHH-
TOPHMHTE ¥ YIPaBIEHHH pPabOTaMM MPOEKTa B COOTBETCTBUH C YCTAHOBJIEHHBIMHU P e-
rJIaMEHTAMH).

N3ydenue crmocoOoB odopmieHuss koma (COcOOHOCTh BBIIOJHATH MOJACPHHU3AIMIO
IIPOTPaMMHOIO CPEACTBA U €ro OKPY)KEHHs, Y4acTBOBaTh B ayauTe KOH(UTrypauui
HC B COOTBETCTBUHU C MONyYSHHBIM ILJIAHOM, B MOHHUTOPHHIE ¥ YIIpaBJIeHUHU pado-
TaMH TPOEKTa B COOTBETCTBHM C YCTAHOBJICHHBIMH DEIJIaMEHTaMH, PYKOBOAUTH
MPOEKTaMH B 00JIaCTH MH(OPMAIMOHHBIX TEXHOIIOTHH, y9aCcTBOBATh B ayJaUTe KOH-
¢urypamnuit UC B COOTBETCTBHHU € NMOJyYEeHHBIM TUIAHOM, B MOHHUTOPHHIE U YIIpaB-
JeHHH paboTaMu MPOEKTa B COOTBETCTBUU C YCTAHOBJICHHBIMU PETJIAMCHTAMH).

@Oynkiun B s3bike C  (CHOCOOHOCTH BBIMONHITH MOJCPHU3ALUIO POrPAMMHOTO
CPeIICTBAa M €ro OKPY>KCHHS, Y9acTBOBaTh B ayaure KoHpwurypanuit UC B cooTBeT-
CTBUU C MOJYYEHHBIM IIJIAHOM, B MOHHTOPUHTE M YIPaBJICHUH PadOTaMH MPOEKTa B
COOTBETCTBHH C YCTaHOBJICHHBIMH pETIaMEHTaMH, PYKOBOJIUTH MPOEKTaMH B 00Oia-
cTH MHGOPMAITMOHHBIX TEXHOJIOTWH, y4acTBOBaTh B ayauTe KoHpurypamuii UC B
COOTBETCTBHH C TOJYYEHHBIM IUIAHOM, B MOHHUTOPHHIE W YIpPaBICHHH padOTaMu
IPOEKTa B COOTBETCTBUH C YCTAHOBICHHBIMU PETJIAMEHTAMH).

Omneparopsr BeTBieHus B si3bike C (CITOCOOHOCTH BBIMTOMHITH MOAEPHU3AIHIO TIPO-
TPaMMHOTO CPEACTBA U €ro OKPYXKCHHs, yJ4acTBOBaTh B ayaute kKoHpurypanuii UC B
COOTBETCTBHH C IMOJYYCHHBIM IIAHOM, B MOHHTOPHHIC W YNIPaBICHUU padOTaMu
MPOEKTa B COOTBETCTBHH C YCTAaHOBJICHHBIMH PErJlaMEHTaMH, PYKOBOJIUTH MTPOEKTa-
MH B 0o0nacTu WHQPOPMAIMOHHBIX TEXHOJOTHM, Y4acTBOBATh B ayAWTE KOHPUTYpa-
it UC B COOTBETCTBMHM C IMONYYEHHBIM IJIAHOM, B MOHUTOPHHIE WU YyIpPaBICHHH
paboTaMu MPOEKTa B COOTBETCTBUY C YCTAHOBICHHBIMHU PETJIAMEHTAMH).

TaiimMeppI-CUETYMKE B MHKPOKOHTPOJUIEpPaX (CIMOCOOHOCTh BBIMONHSITH MOJCPHU3A-
IIUI0 IPOTPAaMMHOTO CPEICTBA U €r0 OKPYKCHHUS, Y4acTBOBaTh B ayAUTE KOHQUTY-
panuiit IC B COOTBETCTBUU C MOJIYYEHHBIM INIAHOM, B MOHUTOPUHIE U yNPABICHUU
paboTamMM MPOEKTa B COOTBETCTBUM C YCTAHOBJIEHHBIMU PEIIaMEHTaMH, PYKOBOAUTH
MPOEKTaMH B 00NacTH MH(POPMAMOHHBIX TEXHOJIOTHI, y9acTBOBATh B ayaUTe KOH-
¢urypamnuit UC B COOTBETCTBUHU € NMOJyYEeHHBIM TUIAHOM, B MOHUTOPHHIE U YIIpaB-
JICHUU PabOTaMH MPOEKTa B COOTBETCTBHUH C YCTAHOBJICHHBIMH PETJIAMEHTAMH).

HTroro:

69

4.5 Kypcoeoli npoekm

IIpuMepHBIEe TEMBI KYPCOBOI'0 NPOEKTA

1. Pa3pa60TKa MUKPOKOHTPOJJICPHOTO MOAYJISI MOHUTOPUHIA TCMIICPATYPBI U BIIA’JKHOCTU HA OCHO-

Be Arduino.
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2. Pa3paboTka mporpaMMHOTO MOJYJISI MOHUTOPUHTA M YIPAaBICHUS «YMHOT'O JIOMa» Ha OCHOBE
Arduino.

3. Pa3paborka MOIyJsi MPOTrPaMMHOTO OOSCIICUCHHS CTEHA IS POBEICHUS KYCKOBBIX HCCIIEIO-
BaHUI1 cenaparuu meoHs.

4. Pa3zpaboTka mporpaMMHOT0 00eciedeHus paboThl TEIJIOBOTO HACOCA HA OCHOBE MUKPOKOHTPO JI-
aepa.

5. Pa3paboTka mporpaMMHO#N HOIACPKKH CHCTEMBI KOHTPOJIS MApaMeTPOB CTEHJIa ONTHMU3 allHH
pabotsr AIIK Ha OCHOBE yIbTPa3ByKOBOTO TaTUYHKA.

6. Pa3paboTka mporpaMMHOTO MOJTYJISi KOMIUJICKCA KOHTPOJIS ITApaMeTPOB KYCKOBBIX HCCIICOBAaHUI
mIeOHst U1 HOTOMETPHUECKOM Cenapaluy.

7. Pa3paboTka anmapaTHOro MOJIYJIsl KOMILIEKCA KOHTPOJIS IPOIIECCOB YIPABICHHUS COJHEYHBIM
abcopOepoM.

8. Pa3zpaboTka O0Ka MOAKIIIOYCHHS MEPUPEPUHHBIX NTATINKOB K MHUKPOIIPOILIECCOPY B CHCTEME
YIIpaBICHUA IIPOLIECCOM T'HIPOIIOHUKH.

9. Pa3pabOoTka ammapaTHOM YacTH KOMILIEKCA KOHTPOJI CHUCTEMbl MHUKPOKJIMMAaTa Ha OCHOBE
Arduino.

10. Pa3zpaboTka mpPOrpaMMHOTO MOIYJS TIOJACHCTEMBbl KOHTPOJII TapaMeTpoB arrmapaTHO-

IPOrpaMMHOI0 KOMIUIEKCA YIIPaBJIECHUS COTHEYHBIM a0COpOEpOM (BO3TYLIHBIM).

3agaun KYPCOBOI'O IPOCKTA

I'maBHO# 3a1auell KypCcOBOTO IIPOEKTA SIBJIACTCS:

1. Pa3BuTHe ciocoOHOCTEH NCIIOIB30BATh HA TPAKTHUKE YMEHUS U HAaBBIKOB OPTaHU3aLIUU UCCIIE T O-
BaTEJIbCKUX U MPOEKTHBIX pabOT, B yNIPaBIE€HUHU KOJJIEKTUBOM.

2. Pa3BuTHe crIOCOOHOCTEH MOHMMATh OCHOBHBIE MTPOOJIEMBI B CBOEH MpeMETHON 00JacTH, BEIOU-
paTh METOJIbI U CPEJCTBA UX PEILIEHUS.

[IporpamMmHast yacte KypcoBoro npoekta (AIIK) momxHa coctosTs u3 GyHKIMM, Tpoueayp,
JIOTMYECKU CTPYKTYPUPOBAHHBIX B MOJYJM Ul OPraHU3ALMUU KOJJICKTUBHOM pabOThl HaJ MPOEK-
TOM, YIPOILEHUS pa3pabOTKU U COMPOBOKIACHHUS.

AnmnapaTHasi 4acTh - CAaMOAOCTATOYHBIN OJIOK, 10 KOTOPOMY AOJIKHBI OBITh OIIpE/IeNIEHbI IIep-
CIEKTHBBI IPOJBUKCHUS B COCTABE IPYTUX IIPOCKTOB.

[IpeumyiiecTBeHHas peain3alus pe3ysbTaToB KypCOBOIO IPOEKTUPOBAHUS, B BUJIE CTEHJIOB,
IPOJBUTAEMbIX MaJIbIMU KOJUIEKTUBAMHU CTYJEHTOB B yU€OHBIN MPOIIECC, HAIIPABJIEHO HAa Pa3BUTHE
INPOEKTHOM JesTenbHOoCTH. OpraHusysi MPOEKTHYIO AEATENbHOCTb s MPOABUKEHHS B y4eOHBIH

mponecc KypCoBoro nmpockTa, aBTop MHOJIy4acT HAaBbIKU U OIIBIT PyYKOBOACTBA KOJIJICKTHBOM. MO,Z[y—
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JM TIPOXOJSAT MHOTOYPOBHEBBIM KU3HEHHBIN LIMKJI Pa3BUTHs, KOJUIEKTUBHOE COIIPOBOKIEHUE, M O-
JEPHU3ALUIO, AIANTAUIO K JPYTHUM IIPOEKTaM IIOCTOSHHOE COBEPIIEHCTBOBAHUE.

Komnerenunn o6pazoBaTebHOTO cTaHAApTa GOPMUPYIOTCA Ha IPOTSHKEHUU BCETO Ipoliecca
oOyueHwus. 3aJaHus CTYJJeHTaM 1 IPUMEPbl UMEIOT MPEUMYIIIECTBEHHO TPAKTUYECKYIO HalpaBJjie H-
HOCTb U IPEICTABISIOTCS B IPUTOJHOM JUISI CUCTEMHOIO IIPOJBUIYKEHHS B IIPOCKTHYIO JEATENb-
HOCTb BHUjE. IIpy u3yueHuM anmnapaTHbIX CPEJCTB U IPOrpaMMHPOBAHMS C IEPBBIX JHEH QopMu-
pyIoTCs HaBBIKH O(OPMIICHUS IPOrPAMMHOIO TEKCTA B BUJIE MTOANIPOrpaMM € pa3MELIEHUEM UX MO-
TyJsIX, OMOIMOTEKaxX KOJJICKTUBHOTO UCIIOJIb30BaHMS IIPU TPOSKTHOM JESITETHH OCTH.

[IpakTrdeckoe BBITOJIHEHUE, NPOJBUKEHHUE PE3YyJbTAaTOB MajblM KOJUIEKTMBOM W 3aIUTa
KypCOBOT'O IIPOEKTa B IIMPOKOH ayJUTOPUU MO3BOJIAET HauboJiee MOIHO (GOPMHUPOBATH TAKUE BaXK-
HbIE MPAKTUYECKUE HABBIKH, IIEPEXOJIAIIHIE B TPO(HECCHOHATbHBIE KOMIIETECHIINH:

- YMEHUE BbIpakaTh CBOU MBICIIM B YCTHON U MTUCbMEHHOH (hopme;

- IPaBUJILHO (POPMYJIMPOBATH BOIPOCHI U 3aMIPOCHl B UHPOPMAIlHIOHHBIX TOMCKOBUKAX;

- OCMBICJICHHOE IIPOYTEHUE TEKCTA;

- BJIaJICHUE MOHOJIOTOBOH, THAJIOTOBOH, TUCKYCCHOHHON (hOPMOIi peueBOif KOMMYHHUKAIINH;

- B3aMMO/IEHCTBHUE C MapTHEPaMHU B IPYIIE U pacupeaesieHue o0s13aHHOCTEH;

- PYKOBOJCTBO MaJjibIM KOJUIEKTHBOM,;

- B3aUMOJICHCTBHUE C PYKOBOJAUTEIEM;

- pa3penieHne KOH(PJIUKTOB;

- CIIOCOOHOCTh IOHUMATh OCHOBHBIE MPOOJIEMBI B CBOCH MpeIMeTHON 00JacTH, BEIOMPATh MET OJ1bl
U CPEACTBA UX PELICHUS;

- Pa3sBUTHE U UCIIOJIB30BAHMS HA IPAKTUKE YMEHUS U HABBIKOB B OPTaHMU3AL[MU UCCIIEN0BATE bCKUX
U MPOEKTHBIX paboT, B YIIPABICHUH KOJIJIEKTUBOM;

- TOTOBHOCTH K Y4YaCTHIO B pa60Tax 10 U3TrOTOBJICHUIO, OTJIAIKE U CAAYC B DKCILTyaTallUuIO CUCTEM U CPEICTB
ABTOMAaTU3AllUU U YIIPABJICHUS,

- TOTOBHOCTH y4aCTBOBAaTh B pa3pa60TKe 1 U3IrOTOBJICHUM CTCHIOB IJIA KOMIIJIEKCHOM OTJaJKHU " HCIBITAHU T

IIPOrpaMMHO-AINAPATHBIX YIPABJISIOMINX KOMILIEKCOB.

KpaTKOC CoAEpKaHUE KYPCOBOI'O ITPOEKTA

Beenenue.

O00CHOBATh aKTYalLHOCTH U 337]a91 KypCOBOTO TIPOEKTA.

1. O6mmii pazaen.

1.1. IlpuBecTn KpaTKyr XapaKTepUCTUKY MpPEeaMETHOW oOmactu cPopMylIUpOBaTh M ONHCATH

OCHOBHBIE ITPO0JIEMBI B CBOEH IIPEIMETHOM 00J1aCTH.
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1.2. IlpuBecTu aHAJIN3 CYIIECTBYIOIIMX TEXHUUECKUX PEIICHUH U MTOACUCTEM I10 pa3pabaThiBaeMOn
npobieme.

1.3. Onucate mnpeAMETHYIO O0JIacTh MOJACUCTEMBI. BpIOpaTh METOAbI W CpPEJCTBA PELICHMS
npo6eMbl MpeAMETHOM 001aCTH.

1.4. Pazpa0boTaTh JOTUKY peLIeHHs 3aJauu.

1.5. O6ocHOBaTH BBIOOD Cpebl peaanu3aium.

2. CreniuanbHbINA pa3ied.

2.1. Uadopmarnmonnoe obecrieueHue.

2.1.1. Pa3zpaborath 1 000CHOBATh CTPYKTYPY ammapaTHO-IIPOrpaMMHOTO KOMIIJIEKCa.

2.1.2. [locTpouTh MHPOPMALIMOHHYIO MOJIENb MTOJCUCTEMBI.

2.1.3. [IpuBecTy CTPYKTYpY U pOpMYy BXOHON, IPOMEKYTOUHOM M BBIXOAHOM HH(DOpMALIUH.

2.2. IlporpamMmMmHOe oOecrieueHue.

2.2.1. IlocTpouts nHTEpdECc NOICUCTEMBI.

2.2.2. Pazpabotarth M ommcarh MPOTrPaMMHBIE MOIYJIH MO COOpY KOPPEKTHPOBKE M IPOCMOTPY
uH(pOopMaIuu ¢ nepudepuitHbIX JATYNKOB.

2.2.3. Pa3paboTath nporpaMMHbIe MOAYJIH yrpaBieHHs (POPMHUPOBAHUIO BHIXOIHBIX JTOKYMEHTOB).
3. TexHonoru4eckuit pasaen.

3.1. O6ocHOBaTH MPHUHIIKI BHIOOPAa OCHOBHOTO TEXHHUYECKOTO 00opynoBanus s AITK.

3.1.1. Pa3zpaboTaTh 1 000CHOBATH CTPYKTYPY HH(GOPMALIMOHHOI 0a3bl OJCUCTEMBI.

3.1.3. Onucarpb UCNOIb3yEMbIE METO/IbI TECTUPOBAHMS M OTJIAJIKU IPOIPAMMHBIX MOTYJICH.

3.1.4. Pa3pa®oTaTh HHCTPYKLHIO [TOJIL30BATENS 110 pabOTEe ¢ KOMIIEKCOM IIPOTPaMM OJCHCTEMBI.
3aKII04YCHHE.

Pe3ynbraThl KOJJIEKTUBHOW pabOThl HaJl IPOEKTOM. Pa3BUTHE M MCIOIB30BaHUS Ha IMPAKTUKE
YMEHUS U HAaBBIKOB B OpPraHU3allUM MCCJENOBATEIbCKUX M IPOEKTHBIX padoOT, B yNpaBICHUU
KOJJIEKTHUBOM.

CHHCOK MCII0Ib30BaHHEBIX HCTOYHUKOB.

IMPUIJIOXKEHUE.

5. OueHoYHBbIE CPeICTBA ISl TEKYLIEro KOHTPOJISI yCIIeBAeMOCTH U MPOMeKyTOYHOM

aTTrecTanuu

5.1. OneHo4YHbIe MaTEPUAJIBI VIS TEKYIIET0 KOHTPOJISI YCIIeBAeMOCTH

I/I3yqu1/Ie CTYyACHTaMHU JUCIHUIIIIUHBI ((MI/IKpOKOHTpOJ'IJ'IepI)I U MUKPOITPOLECCOPBI B CHUCTEMAX

YHOpaBJICHUS OCYHICCTBIISACTCA B 6 CEMCCTPE B paMKax CICAYIOMINX OpraHU3al[MOHHBIX q)OpMZ JICK-
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11U, 1a00PaTOPHBIE 3aHATHUS, KOJJIOKBUYMbI, CAMOCTOSITEIbHAS pab0Ta U KOHTPOJIbHBIE MEPOIIPH SI-
THUSL.

JlocTrxeHue 1esie u3yueHus AUCIUIUTMHBI OCYIIECTBIISETCS 3a CUET UCTIOIB30BaHUS HHTE P-
AKTHBHBIX 00pa30BAaTENbHBIX TEXHOJOTUN, KOTOPBIE COMPOBOXKIAIOT YTCHHH JIEKIIMOHHOTO Kypca
10 AUCHUILTMHE « MUKPOKOHTPOJUJIEPHI U MUKPOIIPOLECCOPBI B CUCTEMAX YNPABICHUS MPE3CHT a-
LUEH, IO BCEM €€ pa3jiesaMm.

[Tpumenenue meto10B | T — HCMONB30BaHUS AIEKTPOHHBIX BEPCUN YUCOHUKOB U yUEOHBIX T O-
coOuii, METOMYECKUX YKa3aHHH (PEKOMEHIaIui ).

WNuauBuayanu3anus oOydeHUs OCYIISCTBIICTCS 32 CUST OpraHU3allMK BBITOJHCHHS 1abopa-
TOPHBIX Pa0OT KaXIbIM CTYJIEHTAMU Ha TPOSKTHPOBAaHUE OPTaHU3AIIMOHHBIX U TPOU3BOJICTBEHHBIX
CTPYKTYP.

JlaGopatopHbie pabOTHl HANpPaBIEHBI HA 3aKPETUICHUE TEOPETHUYECKUX 3HAHHI 1O BOMPOCaM
MPOEKTUPOBAHMS OPTaHU3AIMOHHBIX U MPOU3BOJICTBEHHBIX CTPYKTYP C YUYETOM MOJYYCHHBIX 3Ha-
HUM IO CBOMCTBaM CUCTEM, IPABUIJIAM MPUMEHEHUSI CHCTEMHOTO MOAXO0a, IPUHITUIIOB TPOSKTUP O-

BaHUS U 3aKOHOB OpraHu3anuu Ijist I[aJIBHefIHJeFO HCITOJIB30BaHUs.

5.1. OueHo4yHbIe MATePHAJIBI /ISl TEKYLEr0 KOHTPOJIS yCIleBaeMoCTH
KoHnTpoabHbIe BONPOCHI M 321241 TEKYLIero U pyoe:kHOro KOHTPOJIs

KonTpoabHbie MeponipusiTis 10 1-0¥i KOHTPOJIbLHOI TOYKe

1. JIaGoparopnas pabora:

1.1. MurerpupoBannas cpena pazpadborku MPLAB st PIC-MUKpPOKOHTpOIIIEPOB.

1.2. latunku IIporpammupoBanre MuxkpokoHTpouiepoB PIC16F8xx Ha s3bike accemOiepa
MPASM.

1.3. IIporpamMMHOe yrpaBiieHHE TOPTAaMH BBOJIa-BbIBOIa MUKpOKOHTpoiuiepa PIC16F84A.

2. KomnokBuym: 3aiaHus Ha KOJUIOKBUYM I10 IEPBOI KOHTPOJIBHOH TOUKE.

3. KoMIbrOTEepHBI TECTOBBIN KOHTPOJIb: baHK TECTOBBIX 3aAaHMil COAEPKUT 33 3aAaHHUS.

3ajaHuA HA KOJUIOKBUYM IO NEPBOH KOHTPOJILHOM TOYKe
Saganue Ne 1.
1. OcHoBHbIE 0JIOKU IU(PPOBOI BEIMUCIUTEIBHON MAIIMHBIL, UX Ha3HAUYCHUE.

2. TlosicHUTE IPUHIIMIT OPTaHU3AIMH BEIYUCIUTEIBHOTO MIPOIECCa.

3aganue Ne 2,

1. Knaccudukanuss MUKPOIIPOIIECCOPOB U UX OCHOBHBIE TapaMETPB.
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2. Tumnsl APXUTCKTYP MHKPOIIPOUCCCOPOB. IlosicHEeHUS BBIIIOJHUTL Ha npuMepax N3BCCTHBIX BaM

MUKPO-OBM, MUKPOITPOIIECCOPOB.

3ananue Ne 3.
1. DBomonus MUKPOMPOIIECCOPOB, MUKPOKOHTPOIUIEPOB M MX KpaTKas XapaKTepucTuka (Ha mpu-
Mepe Mukpornpoieccopos (. Intel, Motorola u mip.).

2. Muxpomnpoueccop 8080 (KS580BMS80): peructpoBbie CTPYKTYPHI U UX Ha3HAYCHUE.

3ananue Ne 4.

1. dyHKUMK OMEpalMOHHOTO M YHPABISAIOIIET0 YCTPOMCTB MukpompoueccopoB. IloscHute Ha
IIPUMeEpax BBIIOJHEHHUSA KOMaH/ U3BECTHBIX BAM MUKPOIIPOLIECCOPOB.

2. Tlosicaute ynpasnenue namsateio MIT 8080. IlosicHeHHe BBITOHUTE HA IPUMEPAaxX KOMaH/, BbI-

MOJIHSIEMBIX MUKPOIIPOLIECCOPOM.

3ananue Ne 5.
1. IIporpammuas moaens MII 8080. ITosicHuTe Ha MpUMepax KOMaH/I, BBITOJHIEMBIX MPOIECCO-
POM, JOCTYITHOCTb 3JIEMEHTOB MUKPOTPOIECCOPA, TAMSITH U yCTPOMCTB BBOIa-BBIBOIA.

2. ®opmMatbel KOMaH]I ¥ cIOcOOBI aipecaninu koMan U nanHerx MIT 8080.

3ananue Ne 6.
1. Cucrema xomana MIT 8080 (K580BMS8O0). Tumsl komana. [Ipumepsl BBITOTHEHUS KOMaH I pa3-
JUYHBIX TUIIOB.

2. Ilpumeps! nporpamm, peanu3youmux apupmMeTniecKue onepanuu.

3amganue Ne 7.
1. Cucrema komana MII 8080 (K580BMSO0).
2. Tunsr komaug MIT 8080.

3aganue Ne 8.
1. Ilpumepsl BelonHeHUs koMaHA pa3anyHblx Tuos MII 8080.

2. Ilpumepsl porpamm, peain3yonuX JOTHUYECKUE Ol ePaLIHH.

3aganue Ne 9,
1. IlporpammHO ymipaBisieMblii 0OMEH MH(OpMaIuel ¢ NaMsIThi0 U YCTPOWCTBAMH BBOJ1a-BbIBO/IA.

[TosicHeHHE BBITOJTHUTE HA IPUMEPAX MPOTrpaMM.
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2. Opl"aHI/I?»aL[I/IH crexoBoil mamsaru. [losicauTe KOMaHAbI 3aIllMCU U CUUTBIBAHUA JaHHBIX B CTCK.

3aganue Ne 10.
1. Jlnsg kakux 1eei U Kak UCIONIb3yeTcs CTEKOBAs MaMsTh?

2. Hcnonbp3oBaHue cTEKa Ipu IMporpaMMHupPOBaAHUHU PA3JIMYHBIX 3a1a4.

3aganue Ne 11.
1. Kakue cmocoObl 0OMEeHa JaHHBIMU MPUMEHSIOTCS B MUKPOIPOIecCOpHbIX cuctemax? IloscHe-
HUE BBIMIOJTHUTE Ha TPUMEPAX CTPYKTYPHBIX CXeM U (hparMEeHTax MporpamMm oOM eHa.

2. CrpykTypHas cxeMa Mukpo-29BM Ha ocHoBe Mukpormnpoueccopa 8080(mmum 8085 niu Z80).

3amanue Ne 12.
1. Kparkas xapakTepucTruKa KOMIOHEHTOB, CPEJICTB YIIPaBIE€HUS MaMSAThIO, IPEPHIBAHUSAMU U TP 5-
MBIM I[OCTYHOM K [IaMsITH.

2. TIporpammupyemslii mapamiensHbiii uHTEpdeiric KSSOBBSS5(Intel 8255)

3anmanue Ne 13.
1. Pexxumnr 0, 1, 2 K580BBSS, nmporpammMupoBaHue pexxKuMOB.
2. Tlpumenenune K580BBS5 B MII cucremax.

3anmanue Ne 14,
1. IIporpammupyembie nHTEpBabHBIE TaliMepbl KS80BUS54(Intel 8254).

2. Pexxumsl pabotsl 0...5 KS580BUS54, nporpaMmupoBaHue PeXKHUMOB.

3anganue Ne 15.
1. IIpumenenne K580BI54 B cucremax.

2. Hepez[aqa I_II/I(I)pOBBIX JaHHBIX B ITOCJICOOBATCIbHBIX KOAaX.

KoHTposbHbIEe MEPONIPUSITHS 110 2-0if KOHTPOJIbHOI TOYKe

1. JlabopatopHas paboTa:

1.1. IIporpaMmmMupoBaHu€ LIUKIIOB.

1.2. ButoBBIE CABUTH.

1.3. M3yuenue paboThl MOPTOB MUKPOKOHTPOJLIEPA.

2. KonmokBuyMm: 3amanvsi Ha KOJUTOKBUYM IO BTOPOH KOHTPOJIBHOU TOYKE.
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3. KoMIbIOTEPHBIN TECTOBBIA KOHTPOJIb: baHK TECTOBBIX 3aJlaHUM COJAEPKUT 33 3aaaHus.

33}1311]/15[ Ha KOJJIOKBUYM 110 BTOpOﬁ KOHTpOJIbHOﬁ TOYKE

3amganne Ne 1.
1. Iporpammupyemsbie agantepsl cBsa3u Mukpocxembl KS80BBS1 (Intel 8251).

2. Pexxumsbl pabotel KS80BBS1, mporpaMMupoBaHue pexXnMOB.

3aganue Ne 2,
1. Ilpumenenne KS80BBS51 B cuctemax.
2. OpraHu3anus IyTIeKCHBIX, Oy TYTIIEKCHBIX M CUMIUIEKCHBIX CPEJICTB Mepeiadn JaHHBIX B I10-

CJIeJIOBATEIIbHBIX KOJiaX Ha ocHOBe afantepos cBsi3u KS80BBS51(Intel 8251).

3amanue Ne 3.
1. AnmapaTtHble cpeJICTBa MOAIECPKKH PealbHOTO BpeMeHH (1 KajeHaapHoro) B MIIT cucremax.

2. IlporpamMmMupyembie TaliMepBbI.

3ananue Ne 4.

1. Opranuzanus noacuctem npepsiBanuii B MII cuctemax Ha 6a3e 8-Mu pa3psAHBIX MUKPOIIpOIEC-
copos Tuna 8080, 8085(Intel), KS80BMS80, K!821BMS8S, Z80

2. MHKpOCXEMBI POTrpaMMHUPYEMBIX KOHTpoJIepoB pepsiBanmii 8259(Intel), KS§OBHS9.

3amanue Ne 5.
1. O6men nanubiMu MIT cuctemsr B pexxume TT/ITT.

2. IlporpamMupyembie KOHTPOJUIEPHI MPSMOTO AOCTYTIA K MaMSTH.

3amanue Ne 6.
1. Pexxumbl pabOTHI KOHTPOJIEPOB MPEPBHIBAHUI, TPOTPAaMMUPOBAHHUE PEKUMOB.

2. IlpumeHeHure KOHTpOIEepoB IpepbiBaHuii B MII-cucremax.

3aganue Ne 7.
1. Opranuzauus monynei namsatu Ha Mukpocxemax [13Y u O3V u ux pasmenieHue B apecHOM
IpocTpaHCcTBE MUKpO DBM.

2. OpHOKpUCTaIbHBIE MUKPOKOHTPOJIIEPHI.

3amanue Ne 8.
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1. Tumbl, 0COOCHHOCTH apXUTEKTYpPbI, 00OOOIICHHAs W YIPOUIEHHAs CTPYKTypHas cXemMa MHKpPO-
koHTpoJsuiepa cepuit K1816, K1830, Intel 8051/151/251.
2. Cuctema KoMaHI MUKpOKOHTpoJutepoB cepuii: K1816, Intel 8051/151/2521.

3aganue Ne 9.
1. TlporpaMMUpOBaHHE PEIKUMOB TAMEPOB U MOCIICIOBATEILHBIX TOPTOB BBOIA -BBIBO/IA.

2. CrpyktypHas cxema MukpokonTposuiepa K1816BES1, Intel 8051.

3aganue Ne 10.
1. Opranu3zanus pe3uAeHTHBIX MAMSITH IPOTPaMM U MaMSTH JaHHBIX.

2. Ha3HaueHue perucTpoB CHEIHaIbHBIX (QYHKIUI.

3amganune Ne 11.

1. Co3nanue pacuMpeHHBIX MUKPOKOHTPOJIJIEPHBIX CUCTEM Ha MUKPOKOHTpoJuiepax cepun K1816,
K1830, Intel 8051/151/251.

2. Muxpomnponeccopsl 8086/8088 (cepuu K1810).

3amanme Ne 12.
1. Jlornueckas opraHu3anms, perucTpoBbie CTpyKTYyphI 8086/8088.

2. O6men nanusiMu MIT cucremsl B pesxume TTI/I11.

3aganue Ne 13.

1. IIporpammupyemble KOHTPOJIIIEPHI IPSIMOTO AOCTYIIA K TAMSITH.

2. PexxuMbl paboTBl KOHTPOJUIEPOB MPSMOTO JOCTYIMA K MaMsTH, POTPaMMHUPOBAHUE PEKUMOB,
npuMenenue MII - cucremax.

3ananue Ne 14,

1. ®opmatel KOMaHA, KOAUPOBAHUE KOMAHJ M CIIOCOOBI aJpecaluu AaHHbIX 16- 1 32-pa3psaHbIx
MHUKpOIIpolieccopoB pupmsl Intel.

2. Tlepenava nupoBBIX TaHHBIX B MTOCJIEAOBATEIBHBIX KOJaX.

3ananue Ne 15.
1. Ilporpammupyemsle agantepsl cBsa3u MmukpocxeMbl KS80BB51(Intel 8251).
2. Pexxumebl pabotel KS80BBS1, nporpaMmupoBaHue pe:xkMMOB, IPUMEHESHHE B CHCTEMax.

3aganue Ne 16.
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1. PexxuMBbl afipecaliuu JaHHBIX B IAMSATH M YCTPOWCTBAX BBOJAA-BbIBOJA 16- 1 32-pa3psiHbIX MHK-
pomporieccopoB pupmsi Intel.

2. bioxu FPU, MMX, XMM: Ha3Ha4YeHWNE, PETUCTPOBBIC CTPYKTYpPHI, B3anMoeicTrre ¢ CPU.

3anmanue Ne 17.
1. Cuctema komana 16- u 32-pa3psaHbIXx MUKpoIporieccopoB Gpupmsl Intel.

2. Opranuzanus nojcucrem npepoiBannii B MII cucremax.

3amanue Ne 18.
1. Pexxumsl 16- u 32-pa3psaHbIX MUKpoIpolieccopoB pupmsl Intel.

2. 3anmuieHHbIH pexxuM 16- 1 32-pa3psaHbix MUKpoIporeccopoB ¢pupmsl Intel.

3amanue Ne 19.

1. YopaBienue BUpPTyallbHOW MaMsAThIO B CHCTEMax Ha 16- U 32-pa3psiiHBIX MUKPOIPOIIECCOPOB
¢dupmsl Intel.

2. CpencTBa MoICp>KKH CTPAHUYHON OPraHU3aIuy TaMsITH 16- 1 32-pa3psaHbIX MUKPOIIPOIIECCO-

poB ¢upmsr Intel.

3amanue Ne 20.
1. CermeHTanus naMsITH B 3alIUIIEHHOM PEKUME IpoiieccopoB miatdopmsel x86, Pentium.

2. YrpasiieHue BUPTYyaJIbHOM MMaMATHIO, CPEJCTBA 3AIUUTHI TAMITH U YCTPOMCTB BBOJIa / BBIBOJIA.

3aganue Ne 21.
1. CpenctBa MOJIEP)KKM MHOTO33J]a9HBIX CHUCTEM Ha MUKpompolreccopax rmiatGopmsl x86,
Pentium.

2. CynepckanspHasi, CyllepKOHBeiiepHas apXUTeKTypa MUKpOIIpolieccopoB cemeiicTna Intel.

KoHTpoJsbHbIe MeponpusTHs 110 3-0lf KOHTPOJIbHOM TOUYKe

1. JTabopatopnas pabora:

1.1. Co3nanue npoekra B Atmel Studio.

1.2. Hanucanwme xoaa BratodeHus ceeroauoa Ha C B cpene Atmel Studio.
1.3. Jupextussl mpenporeccopa C.

2. KomnokBuyMm: 3aiaHus Ha KOJUIOKBUYM I10 TPEThEH KOHTPOJIBHOM TOYKE.

3. KoMmbroTepHBI TECTOBBIN KOHTPOJIb: baHK TeCTOBBIX 3aaHuii COAEPXUT 33 3aaHHUS.

3agaHus Ha KOJUIOKBUYM 110 TPeThell KOHTPOJIbHOM TOYKe
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S3amanue Ne 1.
1. TlapBapackas apXuTeKTypa.

2. Knaccuueckas rapBap/ckast apXuTeKTypa.

3ananue Ne 2.
1. MoaudunurpoBaHHas rapBapACKas apXUTEeKTypa.

2. I'nGpuanasie Mmonudukaruu ¢ apxutektypoit pon Heiimana Apxutektypa RISC.

3amanue Ne 3.
1. OOmiee onucanre MUKPOKOHTpoIIepoB AVR.

2. Cuctema KOMaHJ1 MUKpPOKOHTpoJuiepoB AVR.

3amganue Ne 4.,
1. CemelicTBa 1 Bepcuu MUKPOKOHTPOJUIEPOB.

2. Kpartkue xapakTepucTHKU BCTpoeHHOH nepudepun MK.

3amanue Ne 5.
1. Onucanue mukpokontposuiepa ATmega.

2. Iporpammuast Moziesib AVR -MHKPOKOHTPOJUICPOB.

3amanue Ne 6.
1. Tlepudepwus.

2. Iluranue.

3aganue Ne 7.
1. TlporpammupoBaHre MUKPOKOHTPOJLIIEPOB.

2. YTo mO3BOJISIET TPOrPaMMHUCTY B peskumMe cumyisitopa AVR Studio?

3ananue Ne 8.
1. CriocoOsI azipecarvu OrepaHIoB.

2. Onummure Buasl aapecauuu POH u peructpo BBBoa-BbiBoga AVR —MUKPOKOHTPOIIIEPOB.

3amanue Ne 9.

1. Kakue cyuecTByIOT criocoObl afjpecalny namsati JaHHbIX AVR -MUKPOKOHTpOJLIEpOB?



2. Kakue criocoObl agpecanuu mamsaTi nporpaMM AVR —MUKPOKOHTPOJUIEPOB BbI 3HAETE?

3aganue Ne 10.
1. KakoBbl OCOOCHHOCTH BBHIMTONHEHUS apUPMETUYECKUX M JOTHYEeCKUX omepamuii B AVR -
MUKPOKOHTpOJUIepax?

2. KakoBo Ha3Ha4YeHME U UCTIOIB30BaHUE perucTpoB X, Y u Z?

3aganue Ne 11.
1. Apudmernueckre 1 JTOTHIECKHE KOMAH/IBI.

2. Kakue apudmeTrueckrue KOMaH/1bl MUKPOKOHTPOJIIEpa Bbl 3HaeTe?

3amanue Ne 12.
1. Onummre nornyeckue KoMaH bl Kakue momycTiuMble OrepanIbl IUTs STUX KOMaH 1?
2. Kakue cymiecTBYIOT BapHaHTHI U3MEHEHUs onpeaeneHHoro 6ura B 3aganaoM POH ¢ mom omibio

JIOTUYECKUX KOMaHI?

3ananue Ne 13.
1. Kakue npoucxoisaT U3MEHEHMs olpeaeseHHoro oura B 3agaHHoM POH ¢ momomipbio KoMaH 1t
YCTaHOBKH OUTOB?

2. Kak nepecnats 3amanHblii 6ut u3 oqaoro POH B npyroii?

3aganue Ne 14,
1. Opranu3zanus moIIpoOrpaMM.

2. HazoBute Hamboee pacrpocTpaHEeHHBIC aJITOPUTMHYECKUE CTPYKTYPHIL.

3anmanue Ne 15.

1. KakoBbl Ha3HaYEHUE U 00Iask CTPYKTYpPa MUKIUIECKUX MPOTrpamm ?

2. Kakwue cymecTByrOT KOMaH/Ibl, HCIIOJIh3yEeMBbIC JIISl OpTaHU3AIHH BETBICHHH U ITUKIIOB?
3anmanue Ne 16.

1. OnummTe Ha3HAYEHUE U BHIIOJTHEHUE KOMaH/T 0€3YCIOBHBIX IIEPEXO/I0B.

2. Ha3Hnauenue 1 BBIITOJHEHHE KOMaH/J YCJIOBHBIX IIEPECXOO0B.

3amaume Ne 17.
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1. OnummTe MexaHU3M HCHOIB30BaHUs KOJOB ((p1aroB) ycnoBHil B KOMaHAaX YCJIOBHBIX MEPEX0-
JIOB.

2. KakoBbl ycl0BHUsI B3aUMOICHCTBHSI BRI3BIBAIOIIEH TIPOTPAMMBI U TIOAIPOTPAMMBI?

3aganue Ne 18.
1. OnummTe TPUHITUI OPraHU3aAIMY U Ha3HAYCHHUE CTCKA.

2. KakoB MexaHU3M BbI30Ba MOJAIpOrpaMm?

3amanme Ne 19,

1. Kakue koMaH/pl pabOTHI C MOANIPOrpaMMaMHU Ha acceMOiepe MHUKPOKOHTPOJIIEPOB CeMEcTBa
AVR Br13HaeTe?

2. Kakue cymecTByoT crmocoObl 0OMEeHa JTaHHBIMH MEK]Ty BBI3BIBAIOIICH ITPOrPaMMOM H IO O-

rpamMmon?

3amanue Ne 20.
1. KakoBo Ha3HaYCHHE NMPEPHIBAHMI ?

2. OnuumTe TUIBI IpephIBAaHUH.

3amanue Ne 21
1. Kakwue cymecTBYIOT cpeicTBa YIIpaBICHUs IPEPHIBAHUSMU ?

2. Onummre NOpsAAOK U LEeIb ONepaliii MaCKUPOBAHUSI IIPEPHIBAHUM.

3aganue Ne 22,
1. Pacckaxure 00 3Tamnax npoieaypbl IpepbIBaHUs.

2. KakoBa peanu3zanus npepsiBanuii B AVR-MUKpPOKOHTpOIEepax?

TecThI:

1. BonpIMMHCTBO JII0/IEH B CBOEH MPAKTHYECKOM ACATEIbHOCTH UCTIONIB3YIOT JIECATHYHYIO CUCTEMY,
nudposas 9BM ucnoiab3yer ... CHCTEMY

-: Jlecatuunyio;

-: Tponunyto;

+: JIBOMuHY10;

-: lllecTHagaTepuyHy1O;

-: Pumckyto.
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2. B mBonuHOI cucTeMe OUT 03HA4YaeT
- lndpy 5;

-: Crenensb 10;

+: JIBonmunyto mudpy;

-: OcuoBaHue 8.

3. Yucno 10010 ABIISIETCA ... YUCIIOM.
-: JIBOMYHBIM;
-: BoceMepuuHbIM;

+: JIeCATUYHBIM;

: [llecTHaaIaTEpUYHBIM.

4. lllecTHamaTepudHas 3amuch MUPOKO UCIIOIB3YeTCs KaK COKpaleHHas (popma 3amucH ... .

: JleCATUYHBIX YHCET;

. TpOI/ILIHBIX YUCCII,
- BOCBMepI/I‘lHLIX YHUCCII,

+: JIBOMYHBIX YHCEIL.

5. Ecnn muxponporneccop uaBeptupyet (onepauuto HE) Terpagy 1001, pe3ynbsrarom Oyaer
+: 0110;
+:1101;
+: 1000.

6. Cxema MJIU BBIOTHSET OMEPaIUIO

: JlJormueckoro YMHOXKCHUSA,

: JlJormueckoro OTpULAHUA,

: KorbroHkmumy;

+: JIM3BbIOHKITUH.

7. Cxema U BBIIOJIHSIET OTEPALIUIO -
+: Jlornueckoro yMHOXXEHUS,

-: Jloruyeckoro oTpuiiaHus;

-: JIN3BIOHKIINH;

-: JJornueckoro CI0KEeHHU.
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8. B kakoli cucteMe curciIeHUs HeJb3s HanucaTh 1257

+: B nsATepuyHoOii;

: B mecrepuunoi;

: B BoCbBMEpHYHOI;

: B necaruunoii.

9. B xakoii cucteme cunciaenus 3anuch 10 o3Hagaer 5107
-: B mBonuHOIf;

-: B BoCbMepHUUYHOIL;

-: B mecTHagnaTepuyHoi;

+: B nATepuyHOM.

10. Kakoe npenmyniecTBo IBOMYHON CUCTEMBI 00€CTIeUnBaeT MUPOKOe MpuMeHeHue B 9BM?
-: DKOHOMHUYHOCTb;

+: MuHUMabHOE KOJIMYECTBO CHMBOJIOB;

-: IIpocToTa nepeBoga B BOCBMEPUUYHYIO CUCTEMY;

-: IIpocToTa nepeBosa B IECATUUHYIO CUCTEMY.

11. Ha cTpykTypHOii cxeme Mukpormnpoueccopa cokpaiieHue AC o3Hayaer:
-: PETHCTP BPEMEHHOTO XpaHEHUS;

-: apU(METHKO-JIOTHIECKOE YCTPOHCTBO;

+! perucTp-aKKyMyJIsTop;

-: perucTp (IIaKKOB.

12. Ha cTpykTypHOIi cxeme Mukpormnpolueccopa cokpaiienue TR o3Havaer:
-: PETUCTP-aKKyMYJIATOD;

+: PETUCTP BPEMEHHOI'0 XpaHEHNUS,

-: apu(PMETHUKO-JIOTHUECKOE yCTPONUCTBO;

-: perucTp (IIaXKKOB.

13. Ha cTpykTypHO#i cxeme MuKporpoiieccopa cokparienne ALU o3Havaert:
+: apu(MeTHKO-JIOTUYECKOE YCTPOUCTBO;
-1 perucTp (QIIaKKOB;

-: PETUCTpP BPEMEHHOTO XpaHEHUS,
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- pETUCTP-aKKYMYJISATOD.

14. Ha ctpykTypHOIi cxeme MUKporipolieccopa cokpamienue RF o3Hauaer:
-: apu(PMETHUKO-JIOTMYECKOE YyCTPONUCTBO;

-: PETUCTP-aKKyMYJIATOP;

-: PETHCTP BPEMEHHOTI'O XPAHEHHUS;

+: peructp (praxkos.

15. B Gisioke peructpos peructp SR sBisercs:
-: IPOrPaMMHBIM CUETYHKOM;

+: yKasaTeseM CTeKa;

-: pErUCTPOM OOIIETO HA3HAUCHHS;

-: pPETUCTPOM BPEMEHHOTO XPaHEHUS.

16. B 610ke peructpos peructp PC snsercs:
-: yKa3aTeyieM CTeKa;

-! PEruCTpOM OOIIero Ha3HAUCHHUS;

+: IpOrpaMMHBIM CYETUYHKOM;

-: pETUCTPOM BPEMEHHOTO XPaHEHUS.

17. Onpenenuts Tin MamuHHOTO 1K OF:
- YTEHHUE U3 ITaMsITH;

-: IOJTBEPKACHUE MTPEPHIBAHUS;

+: BBIOOpKAa KOMaH/IbI;

-: 3aIMCh BO BHEIIIHEE YCTPOHCTBO.

18. Onpenenuts TiN MamHHOTO 1TUKIa MR:
-: BBIOOpKa KOMaH/IbI;

-1 OCTaHOB;

-1 0CBOOOXKICHHE IIIHMH;

+: YTEeHUE U3 IaMATHU.

19. OnpeneauTs THIT MATMHHOTO KA MW:
-: OCTaHOB;

+: 3alUCh B IAMSITh;
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- HIOATBCPIKACHUC IIPCPBbIBAHU S,

-: OCBOOOKICHHE IIIHH.

20. Ompenenuts TN MamHHOTO KA [OR:
+: UTeHHE U3 BHEIIHETO YCTPOUCTBA;

-: 3aIIKCh B IAMATh;

- OCTaHOB;

-2 BEIOOpKAa KOMaH/IBI.

21. OnpenenuTh TUN MAaIIUHHOTO ITuKiIa [OW:
- YTEHHUE U3 IIaMATH;

- OCTaHOB;

+: dTeHHE U3 BHEIIHETO yCTPONCTRA;

-: OCBOOOXKJICHUE IIIHH.

22. OnpenenuTh TUN MammHAOTO ITUKIa INA:
+: MOATBEPXKACHHE TPEPHIBAHMUS,

-: OCTaHOB;

-: BBIOOpKAa KOMaH/IbI;

-. 3aI1iuCh B IIaMATh.

23. OnpenenuTh TUM MAaIIMHHOTO 1TuKIIa Bl:
-: BBIOOpKa KOMaH/IbI;

+: 0cBOOOXKICHHE IIIHH;

-. UTCHHUC U3 IIaMATH,

-. IOATBECPKACHUC ITPEPBIBAHUA.

24. OnpenenuTh THI MamHHOTO TTUKiIa HALT:
-: BBIOOpKAa KOMaH/Ibl;

-: IOJATBEPKACHUE MPEPHIBAHUS;

- 0CBOOOXKICHHE IIIMH;

+: OCTaHOB.

25. Komanna MOV rl,r2 ocymiecTBisieT nepechuiKy

-. U3 pETUCTpPa B [IaMATh,



+: U3 perucrpa r2 B peructprl;
-: U3 TIaMSITH B PETUCTD;

- HCMMOCPECACTBCHHBIX JaHHBIX B PETUCTP.

26. Komanna MOV rl,r ocyliecTBiIsieT nepecbuiky
+: U3 pETUCTpa B IaMITh;

-: U3 IAMSTH B PETUCTD;

-1 U3 pEerucTpa B perucTp;

- HCMOCPCACTBCHHBIX JaHHBIX B PCTUCTP.

27. Komanna MOV 1,M ocymiecTBIsIeT MePEChUIKY:

- U3 PETUCTpPA B PETUCTD;
- U3 perucTpa B IaMATh;
+: U3 HaMATH B PETUCT;

- HCMIOCPCACTBCHHBIX JaHHBIX B PCTUCTP.

28. Komanna MOV r,b2 ocymiecTBisieT Nepechuiky:

-1 U3 perucrpa B aMsTh;
-1 U3 perucTpa B perucTp;
-1 U3 IAMSATH B PETUCTD;

+: HCTIOCPCACTBCHHLIX TAHHBIX B PCTUCTP.

29. Komanna ADDR ocyIiecTBisieT clioKeHne
-: TaMSITH ¥ aKKYMYJISITOPA;
+: perucTpa 1 akKyMyJsiTopa;

-1 pETUCTpa U aKKyMYJISITOpa C IEPEHOCOM.

30. Komanya ADDM ocyIiecTBIsIeT CII0KEHUE:
+: MaMSATH U aKKyMYJIATOPA;

-: perucTpa u akKyMyJsTopa;

- HEIIOCPEACTBEHHBIX JaHHBIX U aKKyMYJIATOPA,

-. [IaMATH U aKKYMYJIATOpPa € IICPEHOCOM.

31. Komanma ADI b2 ocymiecTBIsSET CIOKCHUE

-: IAMSATH U aKKyMYJISITOpa C IEPEHOCOM;
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+: HEeTOCPEICTBEHHBIX JAHHBIX U aKKyMYJISITOpa C IEPEHOCOM;
-1 peTucTpa u akKyMyJsiTopa ¢ IEpeHOCOoM;

-: HETIOCPEJICTBEHHBIX JaHHBIX U aKKyMYJIATOPA.

32. Komanna ADC r ocyIecTBIIsIET CI0XKEHNE
-: PETUCTpa U aKKyMYJIATOPA;

-: TAMSTHU U aKKyMYJIATOPA;

+: perucTpa u aKKyMyJIsaTopa ¢ IIepeHoCcoM;

-. [IaMATH U aKKYMYJIATOpPa C IEPECHOCOM.

33. Komanna ADC M ocy1uecTBIseT CIoXKeHUe
-: TaMSTH ¥ aKKyMYJISITOPA;

-1 peTHCTpa U aKKyMYJISITOPa;

-: HEMIOCPEICTBEHHBIX JAaHHBIX U aKKyMYJISATOPA;

+: IaMATH U aKKYMYJIATOpa C IEPEHOCOM.

IIpumepnasi TeMaTuKa pepepaToB

1. Ilporpammupyemsle agantepsl cBsa3u MmukpocxeMbl KS80BB51(Intel 8251).

2. Pexxumebl pabote KS80BBS1, mporpaMMupoBaHue pe:xKUMOB.

3. IMpumenenue KS80BB51 B cucremax.

4. Opranu3anus AyIUIEKCHBIX, MOTYAYIUIEKCHBIX U CUMILJICKCHBIX CPEACTB Nepejau JaHHbBIX B I 0-
CJIeIOBAaTENbHBIX KOAaxX Ha ocHOBe afanTepoB cBsizu KS80BB51(Intel 8251).

5. AnmapaTHble CpeICTBa MOACPKKHU peaabHOTOo BpeMeHHu (1 kanenaapHoro) B MII cucremax.

6. IIporpamMmMupyeMble TAMEPHI.

7. Opranu3zaius nojicuctem npepsiBannii B MII cucremax Ha 6a3ze 8-mMu pa3psIHBIX MUKPOTIPOLIEC-
copos tumna 8080, 8085(Intel), KS§0BMS80, K!821BMSS, Z80.

8. MukpocxeMbl IpOrpaMMHpyEMbIX KOHTposiepoB npepriBanuil 8259(Intel), KSSOBHS9.

9. O6wmen nannbiMu MIT cuctemsl B pexume TT/II1.

10. IIporpammupyemble KOHTPOJUIEPHI IPSMOTO JOCTYyIA K HaMATH.

11. Pexxumbl pabOTHI KOHTPOJIEPOB MPEPHIBAHUMN, TPOTPAMMHUPOBAHUE PEKUMOB.

12. TlpumeHeHue KOHTPOJEPOB MpepriBaHuil B MII-cucremax.

13. Opranuzanus moxynel namsaTi Ha Mukpocxemax [I3Y u O3V u ux pasMelnieHue B ajipe CHOM
MPOCTpaHCTBE MUKPO DBM.

14. OpHoOKpHCTaIbHBIE MUKPOKOHTPOJIIEPHI.
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15. Tumnsl, 0COOEHHOCTH apXUTEKTYpbl, 00OOIIECHHAs U YIPOLIEHHAs] CTPYKTypHask CXeMa MHUKp O-
koHTpoJsuiepa cepuit K1816, K1830, Intel 8051/151/251.

16. Cucrema komaHa MEKpOKOHTpoIuiepoB cepuii: K1816, Intel 8051/151/2521.

17. TlporpamMMupoBaHUE PEKUMOB TaliMEPOB U MOCIEA0BATEIbHBIX TOPTOB BBO/1a-BhIBOJIA.

18. CrpykrypHas cxema MukpokonTposuiepa KI816BES1, Intel 8051.

19. Opranusanus pe3uIeHTHBIX IaMATU IPOTPaMM U NaMATH JAHHBIX.

20. HaznayeHue perucTpoB CrEeIUaTbHBIX (QYyHKITHH.

21. Co3nmaHme pacHIMPEHHBIX MHKPOKOHTPOJUIEPHBIX CHCTEM Ha MHKPOKOHTPOJJIEpaX CEpHH
K1816, K1830, Intel 8051/151/251.

22. Muxpomnporeccopsl 8086/8088 (cepuu K1810).

23. Jlormueckas opraHu3alus, perucTpoBble CTpyKTypsl 8086/8088.

24. O6men nanabpivu MIT cuctemsl B peskume [TTT.

25. TIporpammupyemble KOHTPOJUIEPHI IPSIMOTO TOCTYTIA K TAMSITH.

26. Pexxumbl pabOThl KOHTPOJUIEPOB MPSIMOTO JIOCTYNA K MaMsTH, TPOrPaMMHPOBAHHUE PEKUMOB,
npuMenenue MII-cucremax.

27. ®opmaThl KOMaH, KOJUPOBAHUE KOMAH] U CIIOCOOBI ajpecaliuy JaHHbIX 16- 1 32-pa3psaHbIx
MUKpompoieccopoB pupmsl Intel.

28. Ilepenaua muQpOBHIX JaHHBIX B MIOCIEIOBATEIBHBIX KOJAX.

29. TIporpammupyemsle agantepsl cBsi3u Mmukpocxembl KS80BBS5 1(Intel 8251)

30. Pexxumsl pabotsl KS80BB51, nporpamMmMupoBaHue pexXxMMOB, IPUMEHEHHE B CUCT EMax.

31. Pexumbl agpecannyi JaHHBIX B MaMSTH M YCTPOWCTBAaX BBOJA-BbIBOJA 16- M 32-pa3psaHbBIX
MHUKpoTtporieccopoB pupmsr Intel.

32. bnoxu FPU, MMX, XMM: Ha3HaueHUE, PETUCTPOBBIC CTPYKTYPHI, B3aumoaeicTeue ¢ CPU.
33. Cucrema komann 16- u 32-pa3psaHbIx MEUKpomporieccopoB ¢pupmsl Intel.

34. Opranuzanus nojacuctem npepsiBanuii B MII cucremax.

35. Pexxumsl 16- u 32-pa3psaHbix MUKponporieccopoB pupmsl Intel.

36. 3amuiieHHbI pexxuM 16- u 32-pa3psaHbIX MUKpoIporeccopoB ¢pupmsl Intel.

37. YnpapneHue BUPTYaIbHOW MaMATHIO B CUCTEMax Ha 16- u 32-pa3psIHbIX MHKPOITPOIIECCOPOB
dbupmel Intel.

38. CpezacrTBa MoAnepKKU CTPAHUYHOW OpraHU3aluu naMatu 16- u 32-pa3psaHbIX MUKPOIPOIIEC-
copoB ¢upmsl Intel.

39. CermeHTalys NaMATH B 3alMILIEHHOM peXXUMe MpolieccopoB miaardopmsl x86, Pentium.

40. YmnpaBrneHue BUPTyaJIbHOM MaMAThIO, CPEJCTBA 3aLIUThI IAMSATH U yCTPOWCTB BBOJIA-BbIBO/IA.
41. CpenctBa TOAJEPKKH MHOTO033Ja4HBIX CHCTEM Ha MHUKpoIpolreccopax rmiaTGopmbr x86,

Pentium.
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42. CynepckaispHas, CyiepKoOHBeHepHas apXuTeKTypa MUKpOIIpoiieccopoB cemeiicTsa Intel.

5.2. OueHo4YHbIe MATEPHAJIBI VIS IPOMEKYTOYHOM aTTeCTALMH

[MpomesxyToyHas aTTecTallis MPOXOJUT B hopMe dk3aMeHa B KoHIle 6 cemectpa. Ha sx3ameHe cTy e HTY mpe-

JIara€TcCs OTBETUTh HA TCOPETUYCCKUEC BOIIPOCHI. DK3aMeHaIMOHHBIN OHJIET BKIIOYAET ABa TCOPETHUUICCKUX BOIIpOCa.

Bonpocskl Ha 3k3aMeH

1. Onpenenennie Mukponporeccopa. Kimaccudukaius MUKpOIpOIeCCOPOB U MUKPOKOHTPOILIEPOB.
2. OmnpeneneHue OJHOKPUCTAIBHOIO MUKPOKOHTposuiepa. OTIMYNTEIbHBIE OCOOEHHOCTH U Mpe-
MMYIIIECTBA UCIIOJIb30BAHUS OJJTHOKPHUCTAIBHBIX MUKPOKOHTPOJIJIEPOB.

3. ®oH-HENWMaHOBCKas apXUTEKTypa MaMATH MUKPOIIPOLIECCOPHOIO KOHTPOJLIEPA, €€ IPEUMYIIE-
CTBAa M HEIOCTATKH.

4. 'apBapzckasi apXuTEKTypa MaMsITH MUKPOIPOLIECCOPHOT0 KOHTPOJLJIEpa €€ MPEeUMyIIeCTBa U He-
JOCTaTKH.

5. CISC u RISC —apxurextypa MUKpPOIIPOIIECCOPHOTO KOHTPOJLIIEPA.

6. YHuBepcajbHblE U CHELUAIU3UPOBAHHBIE MUKPOIPOLECCOPHBIE KOHTposuiepbl. OcoOeHHOCTH
YHUBEPCATBHBIX MUKPOMPOIIECCOPHBIX KOHTPOJIJIEPOB.

7. O01mue TeXHUYECKUE XapaKTepUCTUKU MUKPOKOHTposiepa 8051.

8. Opranu3zanus BHEIIHUX IIMH aJpeca, JaHHbIX U yIpaBlieHus B KoHTposuiepe 8051.

9. Opranuzamnus pe3ueHTHOMN MaMsITH JaHHBIX KoHTposuiepa 8051.

10. HaznaueHne OCHOBHBIX PETUCTPOB CIIeLUATbHBIX (PYHKINNH MUKPOKOHTposiepa 8051.

11. Crek: onpeznenenue, Ha3HaueHue. OpraHu3anys cTeKa B MaMATH C IPOU3BOJIbHBIM JOCTYIIOM
(Ha3HAUEHUE PEeTUCTPa-yKa3aTess CTeKa, Olepaluy 3alIUCH B CTEK U UTEHUSI U3 CTEKA).

12. Kparkas xapakrepuctuka cucrembl komana OMK cemerictBa MCS-51. CiocoOsl anpecanun
(IpuBeECTH IPUMEDBI).

13. Haznauenue u oOue NpuHUUIBI QYHKIIMOHUPOBAHUS IIOCIE0BATEIbHBIX ACHHXPOHHBIX MPH-
eMoriepe1aTuukoB (Ha nmpumepe cemeiictea MCS-51).

14. HaznaueHue 1 BO3MOXKHBIE PEKUMBI pa0OThI TAaliMEPOB-CUETYMKOB MUKPOKOHTposiepa 8051.
15. IlpepbiBanus: onpeaenecHue, Ha3HauYeHUe, IPUMEpPHI UCTIob30BaHus. KpaTkas xapakTep ucTuka
CHUCTEMBI MPEPHIBAHUN MUKPOKOHTposuiepa 8051.

16. Ha3naueHnue u crnocoObl IPUMEHEHUS PEKUMOB XOJIOCTOTO XO0/a U MOHMKEHHOTO SHEPIol o-
TpeOJieHus B KOHTpoJiepax cemeiictea MCS-51.

17. MyapTUIIIEKCHPOBAaHUE BO BPEMEHHU IIIMHBI aJpeca/TaHHbIX U Ha3HavyeHue curHana ALE B o1-

HOKPHUCTAJIbHBIX MUKPOKOHTPOJIJICPAX.
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18. Hasnauenue u crocoObl UCHOJIB30BAaHUS CTOPOXKEBOIO TaiiMepa MUKpPOMPOLECCOPHOTO KOH-
TpoJuiepa.

19. Ha3znaueHue 1 UCIIOJIb30BaHUE CYIIEPBU30pa MUTaHUS MUKPOIIPOIIECCOPHOTO KOHTPOJLIEPA.

20. IlepeuncauTe OCHOBHBIE CHUTHAJIBI IIMHBI YIPABIECHUS MHUKPONPOLECCOPHOM CHUCTEMBI U OXa-
paKTEpPU3YHTE UX.

21. OCHOBHBIE TUIIBI U HA3HAYEHHUE CEIIEKTOPOB aIPeCa MUKPOIPOLIECCOPHBIX YCTPONCTB.

22. OcHOBHBIE 3aJauM, pelIaeMble NPHU BBOJAE JOTMYECKUX CUTHAJIOB B MHUKPOIPOIIECCOPHOE
YCTPOMCTBO.

23. Hcnonp3oBaHue TaliMepOB-CUETUUKOB AJIi U3MEPEHUS YacTOThI, IEPHOJa, IUTEIBHOCTH JNC-
KpPETHOTO CUTHAA.

24. CriocoObl (hOpMHUPOBAHUS BBIXOJHBIX IUCKPETHBIX CUTHAJOB C 3aJIaHHBIMH BPEMEHHBIMH Xa-
paKTepUCTUKAMU.

25. SlBnenue apebe3ra KOHTAKTHBIX JATYMKOB. ATMapaTHBIE CIIOCOOBI YCTPAHEHUS BIUSHUS JIp €-
Oe3ra.

26. SIBnenue npebe3ra KOHTAKTHBIX JAaTYUKOB. [IporpaMMuble criocOOBl yCTpaHEHUS BIUSHUS JIpe-
Oesra.

27. O6o0mEHHasT CTPYKTypa MOJACUCTEMBI BBOJIa aHANOTOBBIX CHUTHAJIOB B MHKPOMPOIIECCOPHBIX
CUCTEMax.

28. YCcTpoiCTBO BRIOOPKHU M XpaHEHHUs: Ha3HAYCHUE, HEOOXOIMMOCTh UCTIOJIB30BaHMS.

29. O6ume NPUHIHUITBI TOJKIIUYEHUS U OMPOCca KIIaBUATYpPhl B MUKPOIIPOIIECCOPHBIX CUCTEMAX.
30.006uwe NpUHLIUIIEI TMHAMUYECKONH MHIMKAUU (HA IpUMepe JMHEHKN CeMHCETMEHTHBIX UHIU-
KaTOpOB).

31. B uém 3akiroyaeTcsi OTIMYKME IPOrpaMMHBIX M MIPOrpaMMHO-aNapaTHbIX CIIOCOO0B MojcuéTa
YuCa UMITYJIbCOB?

32. IlepeunciauTh OCHOBHBIE JOCTOMHCTBA M HEIOCTaTKH MPOTPAaMMHBIX M IMPOTPaMMHO-
anmnapaTHBIX CIOCOO0B MOICYETA YHCIIa UMITYJIBCOB.

33. Kak BBINIOJHEHHE JOMOJHHUTENBHBIX BBICOKOPUOPUTETHHIX Ollepaluil (HampumMep, MmpephiBa-
HUI) OJTHOBPEMEHHO € TOJICYETOM UMITYJIbCOB BIMSIET Ha pabOTy pa3IMYHBIX CIIOCOOOB mozcuyera’?
34. Kak BBINOJTHEHUE JOTIOTHUTEIBHBIX HU3KOMPUOPUTETHBIX ONepaliyii (HarpuMep, BEIYUCIICHHUH B
OCHOBHOHM MIpOTpamMMe) OJHOBPEMEHHO C MOJCYETOM MMITYJIbCOB BIHUSET Ha paboTy pa3nuyHBbIX
croco0oB moycyera’?

35. Yem ompenenseTcss MaKCUMalbHas YaCTOTA MOJCYUTHIBAEMbBIX UMITYJIBCOB JJISl PA3JIMYHBIX CIIO-

c000B nozcuera?

6. MeToau4yeckue MaTepHaJbl, ONMpeaCJIAI0IUuE MPOUCAYPbI OCHUBAHUSA 3HaHHI7[,
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YMEHUI, HABBIKOB U (MJIM) ONIBITA /IeATEJIbHOCTH

6.1 Pe3yabTaThl 0CBOCHHS Y4eOHOM JUCHHMIINHBI, HOJJIC/KALIHE IPOBEPKe

KoMmmerenun coriacHo o0pa3oBaTebHOTO CTaHIapTa MpeAcTaBIeHHbIe B Tabmuie GopMu-
pYIOTCS Ha MPOTSHKCHHH BCETO Ipoliecca OOyYCHHS. YUUTHIBAs MPAKTUICCKYIO HANPABICHHOCTh
00pa3oBaTeNbHON MPOrpaMMBI, 3Tarbl (POPMUPOBAHUS KOMIIETEHIIUN MPUBA3BIBAIOTCS K BBIIOJH €-
HUIO:

1. Ha mepBoM 3Tarne k 1aOOpaTOPHBIM U MPAKTHYECKUM pabOTaM.
2. Ha BTOpOM 3Tare K BHIIIOJTHEHHIO KYPCOBBIX pa0OT M KYPCOBBIX IPOEKTOB.
3. Ha TpeTpem 3Tane k mpakTHUKe, HAYYHO-HCCIIEIOBATEIbCKONH paboTe M K BBITYCKHON KBaTU(H-

KaImOHHOM paboTe.

Onucanue mokaszarejieil ¥ KpuTepueB OUEHUBAHUS KOMIIETEHIHI HA Pa3jMYHbIX
Tanax ux OpMHPOBAHUS, ONIMCAHUE IIKAJ OLCHUBAHUS
[TokazaTenu oLieHUBaHUS KOMITETEHIIMA HHAMBUAYaJIbHbL. KpuTeprnu olleHMBaHUSI KOMIIETEHLIMI Ha
Pa3TUYHBIX dTanax uxX (GOPMHUPOBAHUS YHUDUIIHPOBAHBI.
Hanuumne nokaszarens — yJ0BI€TBOPUTEIBHO;
Hannuwne mepcrieKTUB pa3BUTHS WM 0003HAYEHBI IEPCTIEKTUBHI PA3BUTHSI B TOCIECIYIOIIUX MPOEK-
Tax - XOpOIIO;
YpoBeHb MPOEKTa, MPEANOoNaralomuii (peaanu3yromyii) TpopaboTKy HCIOIb30BaHKUS B BUJIE OT-

ACJIBHOTO MOAYJIA B TPOCKTAX APYTUX CTYACHTOB - OTJIMYHO.

TunoBbie KOHTPOJIbHBIEC 32/IaHUS WJIN MHbIE MaTePHUAJIbl, He00X0AUMBbIe 1JIsl OLeHKH 3HAHU,
YMEHHi1, HABBIKOB U (MJIM) ONBITA IeATEJIbHOCTH, XapaAKTEPHU3Yy LN X 3TaNbl (JOPMHPOBAHUA
KOMIIeTeHIM i B Ipolecce 0CBOCHU 00pa3oBaTe/IbHOM NPOrpaMmMbl

JlabopatopHble pabOThl MPEACTABIAIOT amnmapaTtHo-nporpammubie koMmiuiekesl (AIIK),
NpeAnoaraloT, UCIIOJIHEHUE «B MeTajuie» 1o BpeMeHU 30% BBIMOIHAIOTCS B XOA€ Ay JUTOPHBIX 3a-
Hatuil 1 70% B X0/€ TOMAIIHEH CaMOCTOATEIBHONW padOTHI Al JTOCTHKCHHS YPOBHS MPUOOpET e-
HUS KOMIIETEHIIUH, TOJHKHBI yI0BIETBOPSITH CIEAYIOIIUM TPEOOBAHUSIM

[Iporpammuas gacte AIIK gomxHa cocToATh U3 GYHKITUN, TIPOLIEYD, JIOTHYECKU CTPYK-
TYPUPOBAHHBIX B MOJIYJH JJIsl OPTaHU3ALUN KOJUIGKTHBHOM pa®OTHI HaJ MPOEKTOM, YIPOIIEHHS

pa3pabOTKH U COMTPOBOKIACHUS.
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AnnapaTHa;I YacTh - CaMOJIOCTATOYHbIM 6J'IOK, IO KOTOPpOMY AOJIKHBI OBITH OIIPCACIICHDBI

MEPCIEKTUBLI TPOABUKCHUA B COCTABE APYTHUX ITPOCKTOB

B pesynbrare

W3y4YCHHUS

TUCIUIUINHEI

CTYJCHT

npodeccroHanbHbMU KomneTeHusMu (11K):

nopkeH  oOiamarh

CIEIYIOIUMU

Iudp Komnerenuus IToxa3aresin oneHUBaHUS Kpurepun ouenuBanus
KOMIIeTeH- KOMIIeTeH Ui KOMIIeTeH Ui
1107011
[KC-2 Criocoben Bemoi- | B xome tekymero, pyoexknoro | Hamuume mokasarens —
IKC-2.1 HATH MOJEPHH3a- | KOHTPOJS, J1aGOpaTopHbIX pa- | Ji oo POPHTEIBHO;
[1IKC-2.2 p PO, patop P3| Hanmune IEPCIEKTUB pa3-
LU0 MPOTrpaMMHO- | OOT MOKa3aTh ypOBEHb CaMoO- | BUTUS MPOEKTa WIH 000-
. 3HAUEHbl  TEPCIEKTUBBI
IO CpeACTBa U €ro | CTOATENbHOU npopaboTKH,
pa3BUTUS B COCTaBe IO-
OKPYXEHUS; CIO- | MIpeAMETHON 007acTH, U3BECT- | CIECAYIOIIUX MPOEKTOB -
N XOpOLIO. YPOBEHb IpPOEK-
co0eH y4acTBOBAaThb | HBIX PEIIEHUN BbIIEICHHE CO- .
Ta, MpeAnoIaraImil
B ay/IuTe KOH(QUTY- | BOKYITHOCTH  CYIIECTBEHHBIX | MPOpPabOTKy HCIOIb30Ba-
. HUE KakK OTIEJIbHOTO MO-
pauuii UC B cOOT- | IpU3HAKOB NpEAaraeMbIX pe-
IyJiss B TPOEKTaX JPYTUX
BETCTBUU C TMOJY- | IEHUH, YypOBEHb pEIICHUM, | CTYJEHTOB - OTJIIUYHO.
YEeHHBIM TIUIAHOM; | pa3BUTHE B  MOCIEIYIOIIUX
croco0eH y4yacTBoO- | mpoektax. CrnocoOHOCTh BBI-
BaTh B MOHUTOPHUH- | TIOJHATh MOJIEPHU3AIUIO TIPO-
re WU YHOpPaBICHUHU | TPAMMHOIO CpEACTBA M €ro
paboTaMu TIpOEKTa | OKPYKEHHUS, Yy4acTBOBATh B
B COOTBETCTBUU C | ayaute KoHpurypanuii MC B
YCTAaHOBJICHHBIMH | COOTBETCTBHHM C TMOJYYEHHBIM
periaaMeHTaMu. IJIAHOM, Y4aCcTBOBAaTh B MOHU-
TOPUHTE W yIpaBiIeHHH pado-
TaMU MPOEKTa B COOTBETCTBUU
C YCTaHOBJIICHHBIMH perjaMeH-
TaMH.
IKC-3 CriocobeH pykoBo- | B xome Tekymero, pyoexHoro | Hamnuue mokazarens -
1KC-3.1 KOHTpOJIS, J1a6OpPaTOPHBIX pa- | yAOBIETBOPUTEIILHO;
IKC-3.2 JUTH MPOECKTAMU B

obmactu uHpOpMa-
IIMOHHBIX TEXHOJIO-
THI; CIIOCOOCH

Yy4aCTBOBATb B

00T IOKa3aTh ypOBEHb CaMo-
CTOSITEIILHOM popaboOTKH,
peIMeTHONH 00JacTH, U3BECT-
HBIX PELICHUN BBIJCICHUE CO-
BOKYITHOCTH  CYILIECTBEHHBIX
IIPU3HAKOB MPEAIaraéMbIX pe-
LICHUH, YPOBEHb PEILCHU,

Hanuuue nepcriektus pas-
BUTHS I 0003HAYCHBI
MEepPCTIEKTHUBBI Pa3BUTHS B
MOCJIEAYIOMINX TPOCKTAX —
XOpOLIO. YPOBEHB MPOEK-
Ta, MPEeANOJIararoun
MpopaboOTKy HCIONb30Ba-
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ayauTe  KOHQUTy-
pauuii UC B coot-
BETCTBUM C IOIY-
YeHHBIM  TUIAHOM;
Croco0eH y4acTBO-
BaTh B MOHUTOPHUH-
re W YIpaBICHUH
paboTamMM IpoeKTa
B COOTBETCTBUM C

YCTaHOBJICHHBIMHU

periiaMeHTaMHu.

CIIOCOOHOCTH pPa3BUTHUS B IO-
CIIC/TYFOIUX MPOSKTaX.
CriocoGHOCTD PYKOBOIUTH

poeKkTaMu B 001acTu MHGOP-
MaIlMOHHBIX T€XHOJOTHH, CIO-
COOCH ydYacTBOBaTh B ayIuTe
koHburypanuit UC B cooTBeT-
CTBUU C MOJYYCHHBIM TUTAHOM,
croco0eH yd4acTBOBaTh B MO-
HUTOPHUHTE U YIIPABICHUHU pa-
00TaMU TPOEKTa B COOTBET-
CTBUHU C YCTaHOBJICHHBIMHU pe-

TJIIaMC€HTaMU.

HUA KaK OTACIBHOI'O MO-
AYJIL B IPOCKTAX APYTUX
CTYACHTOB - OTJIIMYHO
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MeToauueckue MaTepHaJjbl, ONpeacJasaiomue nNpoucaypbl OHcHUBAHU A 3HaHHﬁ, yMe}mﬁ,

HaBbIKOB 1 (I/[.]'Il/l) OnbITA JCATCJIBbHOCTH

Pe3yabTaThl 00yueHust OcHOBHBIC NOKA3aTEJIM OLlCH- OueHo4yHbIE CPEACTBA
(00beKTHI OLleHNBAHUA) KU pe3yibTaToB
31 - ONKCaHWE OCHOB,; nabopaTopHas paborta,
3HAaThb OCHOBBI HHTEJUIEKTY- | - BBIIOJIHECHHUE TECTOB; KOHTpOJIbHAs pabora,

QNIBHBIX TPaB Ul BBISIBICHUS,
ydeTa, o0ecrieueHus IPaBOBOI
OXpaHbl PE3yJIbTATOB HWHTEI-
JIEKTYalbHON NEeSTENbHOCTU U
paclopspkeHHsT HMH, B TOM

YHUCJIC B HECJIAX MPAKTUYCCKOIO

- BBIIIOJIHEHHUE U 3alTa Ja00-
paTOpPHBIX paboT

KOJIUIOKBUYM, TCCTUPOBA-
HHUC, 3a4€T, OK3aMCH.

IPUMEHCHHS.
Y1 - OIIMCaHUE OCHOB; nabopaTopHas paboTa,
YMeTh aHaIM3upPOBaTh 3a/1a4H, | - BBIIOJIHEHUE TECTOB; KOHTPOJIbHAs paboTa,

BBIJIENIIET 0a30BbIE COCTaBIIS-
IOIME YIIPABICHUS B TEXHUYE-

CKHX CUCTEMaX,

- BBIITOJTHEHHUE M 3aIlIUTa J1a00-
paTOpHBIX padoT.

KOJUIOKBUYM, TECTUPOBa-
HUE, 3a4eT, IK3aMEH.

y2

YMeTh aHanu3upOBaTh COBpE-
MEHHBIE METOIHWKU TPOBEJIE-
HUSI ¥ 00pabOTKH Pe3yIbTATOB

- OTIMCAHHE OCHOB;
- BBIITOJIHEHUE TECTOB;

- BBIITOJIHEHUE U 3aIIuTa Ja00-
paToOpHBIX paboT.

naboparopHas padora,
KOHTpOJIbHAs paboTa,
KOJUIOKBHYM, TECTHPOBa-
HUE, 3a4eT, IK3aMCH.

IKCIIEPUMEHTA.
y3 - OMMCaHUE OCHOB; naboparopHas pabora,
YMeTh OCYHIECTBIIATh IOCTa- | - BBHIMOJIHECHHE TECTOB; KOHTPOJIbHAsS paboTa,

HOBKY 3aJaddl W BBITOJIHATH
9KCIIEPUMEHTHI IO TPOBEPKE
KOPPEKTHOCTH Hay4yHO 00o0c-
HOBAaHHBIX pelleHUuid B obia-
CTH
CKHX CHCTEMaX.

yOpaBJICHUA B TCEXHHUYC-

- BBIIIOJTHEHUE U 3aIHTa J1a00-
paTopHBIX paboT.

KOJUIOKBUYM, TECTUPOBa-
HUE, 3a4eT, IK3aMEH.

Y4

YMeTh aHanu3upoBaTh COBpE-
MEHHbBIE METOIUKU IpPOBEJe-
HUSI U1 00pabOTKH Pe3yIbTaTOB

- ONKMCAHUE OCHOB;
- BBIITOJTHEHUE TECTOB;

- BBIIIOJIHEHUE U 3alluTa Ja60-
paTOpHBIX padoT.

nabopaTopHas paboTa,
KOHTpOJIbHAs paboTa,
KOJUIOKBUYM, TECTUPOBA-
HUE, 3a4eT, SK3aMEeH.

JKCIEepUMEHTa
¥s5 - OMMCaHUE OCHOB; naboparopnas padora,
Ymerp OcCylIeCTBISIET MOCTa- | - BHIIOTHEHUE TECTOB; KOHTpOJIbHas paboTa,

HOBKY 3aJa4dd W BbIIOJIHACT
DKCIIEPUMEHTHI 110 IIPOBEPKE
KOPPEKTHOCTH Hay4yHO 000c-

- BBIIIOJIHEHHE U 3a1UTa J1a00-
paToOpHBIX padoT.

KOJIJIOKBUYM, TCCTUPOBA-
HUe, 3a4eT, JK3aMEH, Kyp-
coBas pabora.
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HOBAaHHBIX peEIleHUN B oOia-
CTH YNpaBICHHUS B TEXHHUYE-
CKHX CHUCTeMax

B1

Bnaners meromosoruen asa-
JnA3a 3a7ad4, BBIOEIECHUS 0a30-
BBIX COCTaBJISIIOIIMX YyMpaBie-
HHS B TEXHHYECKUX CUCTEMaX.

- OMMCaHUE OCHOB;
- BBITIOJTHEHUE TECTOB;

- BBITIOJTHEHHUE U 3aIuTa 1a00-
paTOpHBIX padoT.

nabopaTopHas paboTa,
KOHTpOJIbHAs paboTa,
KOJIJIOKBUYM, TECTHPOBA-
HUe, 3a4eT, SK3aMeH.

B2

Biagers HaBblIKaMu paccMoOT-
PEHHS BO3MOKHBIX BAPUAHTOB
pemeHus 3a1a4d ynpaBleHUs B
TEXHUUYECKUX CUCTEMax, OLe-
HUBAasi UX JOCTOMHCTBA U He-

- ONMCAaHUE OCHOB;
- BBIIOJIHEHHE TECTOB;

- BBINOJIHEHUE U 3aI[1Ta J1a0o-
paToOpHBIX padoT.

nabopaTopHas padorta,
KOHTpOJIbHAs padoTa,
KOJUIOKBHYM, TECTHPOBA-
HUE, 3a4eT, IK3aMeH.

JOCTAaTKA
B3 - OIIMCaHUE OCHOB; nabopaTopHas paboTa,
Brnanetr HaBbKamMH TpefBa- | - BBIIOJIHEHUE TECTOB; KOHTpOJIbHAs paboTa,

PUTECIBHOI0 MPOBCACHHA I1a-
TCHTHBIX I/ICCJ'ICI[OBaHI/Iﬁ u mna-
TCHTHOTI'O ITOMCKA

- BBIMIOJTHEHHUE U 3aIuTa J1a60-
pPaTOPHBIX padoT.

KOJUIOKBUYM, TECTUPOBa-
HUeE, 3a4eT, IK3aMEH.
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6.2 lllkana oueHNBaHUSA IVIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHU S

6.2.1 Texymuii u pyOe:KkHbI KOHTPOJIb

B paMKax TCKyHIICro u py'6C)KHOFO KOHTPOJIA IO AUCHUIIJIMHE CTYACHT MOKCT Ha6paTB 0 70

0alIoB.
IIkajga oneHUBAHUSA
Cemectp 0-35 6asoB 36-50 6am10B 51-60 6a10B 61-70 6an0B
1,2 Yactuunoe moce- | [lommoe wmnm  d4a- | [lomaoe wmimm  uya- | IlomHOE mocemieHue

HICHUE ayAUTOPHBIX
3aHATHUH. Heyno-
BJIETBOPUTEIBHOE

BBIIIOJIHEHHE 71a00-
paTOpPHBIX W MpaK-
pabor.
IInoxass mOATOTOB-

Ka K

THYECKUX

OaIbHO-
PEUTUHIOBBIM ~ Me-
ponpusitusam. Cry-
JICHT HE JIONyCKaeT-
Ci K TMPOMEXYTOU-
HOUW aTTeCTaluu

CTUYHOE IIOCCIICHUEC
ayAUTOPHBIX
tui. YacTuuHOE BBHI-
MMOJHCHUE U 3allMTa

3aHA-

71a00PaTOPHBIX "
MPAKTUYECKUX  pa-
Bremonnenue
pa-
00T, TECTOBEIX 3aja-
HUH OLIEHKH

0O0T.
KOHTpOHBHBIX

Ha
«YJOBJIETBOPUTEIb-
HO».

CTUYHOE IIOCeIIIe-
HUE ayJIUTOPHBIX
3aHatui. IlomHoe
BBIIIOJIHEHUE U 3a-
mmTa Jraboparop-
HBIX W MpaKTHYEC-
ckux pabor. BrbI-
MOJIHCHHE KOH-
TPOJIBHBIX  PaboT,
TECTOBBIX 3aJlaHUU
Ha OIICHKH «XOpO-

II0».

ayAUTOPHBIX 3aHs-

Tuit. IloaHoe BBI-
MOJHEHHE U 3aIuTa
1abopaTOPHBIX Hu
MPAKTHYECKUX 3aHS-
THii. BrmoiHenne
pa-
TECTOBBIX 3a-

KOHTPOJIBHBIX
00T,
NaHUHA Ha OILECHKU
«OTIUIHOY.

B pamkax Tekymiero u pyoexxHOro KOHTPOJIS BHITOJTHEHUS KYyPCOBOM paOOThI CTYACHT MOXKET

Habpath 70 Gannos. Pacnpenenenue 0anioB npuBeieHoO B Ta0IMILIE:

Cemectp

IIkajga oneHUBaAHUA

0-35 6as10B

36-50 0ai10B

51-60 6a.10B

61-70 6a,10B

2

CryneHT He moce-
[ajl KOHCYJIbTAllUK
C IpernojaBaTelIeM.
Heynosnersopu-
TEJIbHOE BBINOJIHE-
HUE COCTaBHBIX 4Ya-
CTE€M KypcOBOH pa-
60oTbl. CTyneHT He
JIONyCKaeTcsl K 3a-
LIUTE KypCOBOH pa-
OOTHI

YactuuHoe mocete-
HHE KOHCYJIbTallU C
MPENoJaBaTENIEM.

Beimonnenue  kyp-
coBOH paboThI ¢ OT-
CTaBaHUEM OT TIpa-
¢uka. CocrtaBHbIC
4acTU KypCOBOH pa-
OOTHI BHIITOJIHEHBI HE
MOJIHOCTBIO, 100

JIOTYIICHBI OIIMOKH.

Ilomaoe wmm ya-
CTHYHOE IIOCelIe-
HHUE KOHCYJIbTALUN
C IPENO/IaBATEIIEM.
CocTaBHBIE YacTH
KYpCOBOM pabOTHI
BBIIIOJIHEHBI  ITOJI-
HOCTBIO, HO C OT-
CTaBaHUEM OT TIpa-
¢duka, b0 mormy-
HIEHBI
TEJIbHBIC OTPEXH.

HC3HaA4YHu-

[TonHOE mocernieHue
KOHCYJIbTallMil c
MIPETIOIaBaATEIICM.

be3ommbounoe pe-
IIeHWe BCeX 3ajad,
MOCTaBJICHHBIX B
KypcoBoil  pabote
0e3 OoTcTaBaHHS OT

rpaduka.

41




6.2.2 IlpomeskyTOUHAS aTTECTALMS

OrneHka pe3ysbTaToB OCBOCHUS yUeOHON NUCLUUILIMHBI B 1 cemecTpe MpoBOAUTCS MO ClIENY-

IOLIEH 1IKaje, MPUMEHsIeMON Ha 3a4eTe:

MIkaJua oueHuBaHUA

CemecTp [ e 3ayreno 3aureno
(36-60 6as10B) (61-100 6a10B)
1 Crymnent wumeet | CTyneHT umeeT 36-45 0aioB MO UTOTaM TEKYIIEro U PyOeKHOTO

36-60 GanoB mo
UTOraM TeKyIlle-
ro u pyOeKHOTO
KOHTPOJIS, Ha
3a4€Te HE OTBE-
TUJI HA TEOPETHU-
YECKHU BOITPOC U

HE pemmi 3aja-
qy.

IIWJT 3371a4y.

3a4éra.

KOHTpOJIS, Ha 3a4eTe Jaj MOJHbIM (YaCTUYHBIA) OTBET HA TEOPETH-
YeCKHl BOIIPOC ¥ YaCTHYHO (TOJTHOCTBIO) PEILIIII 3aJa4y.

Crynent umeet 46-60 6ayioB MO UTOTaM TEKYILETO U PyOEKHOTO
KOHTpOJIS, Ha 3a4eTe JaJl MOJIHbIM OTBET Ha OJMH BONPOC WU pe-

Crynenrty, umeromemy 61-70 OanioB mo UTtoraMm TEKyLIEro U py-
0€XHOr0 KOHTPOJIS, BBICTABISETCS OTMETKa «3auTeHo» 0e3 claauu

OI_[eHKa PE3YJIbTAaTOB OCBOCHHA yqe6H01“4 JUCIIHUITIIIMHBI BO 2 CEMECTPEC NPOBOAUTCH 110 HIKAJIC,

HCHOHBSyeMOﬁ Ha 3K3aMCHC:

IIxaJa oueHBaHUA

Heynosaersopu- Ynosiersopu- Xopowio OT1auyHo
Cemectp TeJIbHO TeJIbHO (81-90 6a10B) (91-100 6a/w10B)
(36-60 6an10B) (61-80 6a10B)
2 Crynent umeet 36- | Ctygent umeetr 36- | CtyaeHt umeer S1- | CTygeHT  uUMeer

60 0amIoB MO HTO-
raMm TeKyllero u
pyOexxHOTO
TPOJISL, Ha DK3aMEHE

KOH-
HE Jall IOJHOIO
OTBETa HHU Ha OJHH
BOIIPOC.

CryneHT umeer
36-45 OamioB 1O
WUTOTaM TEKYIIETro 1
pyOeKHOTO  KOH-
TPOJIsl, Ha DK3aMEHE
Jana MOJHBIA OTBET
TOJILKO Ha OJIUH
BOIIPOC

50 GamIoB MO HTO-
ram TEKyIIero u py-
OC)KHOTO KOHTPOJIA,
Ha D9K3aMeHe Jai
MOJHBIA  OTBET Ha
OJIMH BONPOC U 4a-
CTUYHO (mostHO-
CTBIO) OTBETHJ Ha
BTOPOU.

CryneHt umeet 46-
60 OamioB MO HTO-
raMm TeKyIIero u py-
0EKHOr0 KOHTPOJI,
Ha DOK3aMeHe Jai
MOJIHBI  OTBET Ha
OJIMH BOMPOC WA
YaCTUYHO  OTBETHII
Ha 00a Borpoca.

CTy,Z[CHT UMECT 110

60 GayIoB MO UTOTaM
TEKYIIETO U PYyOekK-
HOTO KOHTpOJIA, Ha
9K3aMeHe Jaj TMoJ-
HBEIA OTBET HAa OJUH
BOIIPOC M YaCTUYHO
(monmHOCTBIO)  OTBE-
THUJI HA BTOPOM.

Crynent umeer 61 —
65 6aIoB MO UTOram
TEKyIIero u pyoex-
HOTO KOHTpOJIA, Ha
9K3aMEHE Jaj IoJ-
HBbIi OTBET Ha OJUH
BOMPOC U YaCTUYHO
OTBETWJI Ha BTOPOM.
Crynent umeer 66-
70 GamioB MO UTOTam

TEKYILIETO U PyOex-

61-70 GamioB 1o
WUTOTaM TEKYILEro
" pyOexHOTO
KOHTpOJIS, Ha JK-
3aMeHE Jaj IoJ-
HBIII OTBET Ha
OJIMH BOIPOC U
(Ton-

HOCTBIO) OTBETHJI

YaCTH4YHO

Ha BTOPOM.
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UTOTaM TEKYIIETO H
pyOeKHOTO KOH-
Tponsi 61-70 GannoB

Ha 5K3aMCHEC HC Jall

HOr'o KOHTpOJIA, Ha
9K3aMeHe) Jal ToJ-
HBIA OTBET TOJBKO HA
OJTH BOIIPOC.

IIOJIHOI'O OTBETA HU

Ha OOWH BOIIPOC.

Ha 3amuTte kypcoBoit paboThI CTYACHT MOXKeT HaOpaTh 30 GayioB.

JUJist OLIEHKH 32l THI KyPCOBBIX pa0dOT MCIIONB3YETCs CIEAYIONIas cXxema:

OO0beKT oOLleHKH Kpurepun MaxkcumanbHbIi 6211
Odopmnenue pa6otsl | COOTBETCTBYET MOJIHOCTHIO TPEOOBAHU M 10
CoOTBeTCTBYET YaCTUYHO TPEOOBAHUIM 5
CooTBeTcTBYyeT TpeOOBaHUAM 0
OueHka Ha 3amuTe Brnaneet marepuanom 20
YacTuuHo BIaZiceT MaTepruagIomM 10
He Bnageet maTepuaiom 0

[IIkaJjia cOOTBETCTBHSI PEHTHHIOBBIX OLIEHOK MATHOAILH bIM OL[€HKAM /IJIsl OlleHUBAHUS

KYPCOBOii padoThbI

PeiiTuHroBas omeHka (B 0ajsiax)

OlueHKa Mo NATHOAILHOM HIKAaJIe

91-100 «OTJIUYHO
81-90 «XOPOIIIOY»
61-80 «YAOBIIETBOPUTEIILHOY
MeHee 61 «HEYJOBJIETBOPUTEIBHO»

7 YueOHO-MeTOAMYECKOE o0ecnevyeH e I CIIUNIUHBI (MOAYJIs)
7.1 OcHOBHas IMTEpaTypa

1. bepmanckwuii, 1. A. MUKpOKOHTPOIIEPH I MUKPOIIPOIIECCOPHBIE YCTPOUCTBA B IJICKTP O-
sHepreTuke : yuebHoe nmocobue / . A. bepmanackuii. — Bonoraa : Uadpa-Unmxkenepus, 2022, —
216 c. — ISBN 978-5-9729-0784-7. — Texkcr : a1nekTpoHHBIH // JIaHb : 31eKTpOHHO-OMOIMOTeUH s
cucrema. — URL: https://e.lanbook.com/book/282086

2. bpaxnukosa, E. B. ApxuTektypa mpoueccopoB 1 MUKPOIPOLIECCOPOB : METOJIUYECKHE YK a-
3anus / E. B. bpaxxaukoBa. — Mocksa : PTY MUPDA, 2021. — 36 c. — TekcrT : 3J1IeKTpOHHBIH //

Jlaus : anekTpoHHO-O0uOMoTeunas cuctema. — URL: https://e.lanbook.com/book/218396

43



3. BomoBo30B, A. M. MUKPOKOHTPOJUIEPHI [l CUCTEM aBTOMATHUKH : yueOHOEe mocobue / A.
M. BonoBo3oB. — 2-e u31., uctp. u non. — Bomnorga : Undpa-Unxenepus, 2022. — 168 c. —
ISBN 978-5-9729-1071-7. — TexcT : aieKTpOoHHBIH // JIaHb : 371eKTpOHHO-ONOIMOTEYHAs CUCTEeMA.
— URL: https://e.lanbook.com/book/281222

4. KocoipeB K.A. Mukpomnporeccopsl 1 MHUKPOKOHTPOJIJIEpEl. MeTo/bl MporpaMMHUpPOBaHUS
cucteM npombinuieHHoW aBromarusanuu. [IJIK OBEH : nmaGopatopnsbiii npaktukym / Koceipes
K.A., Pynenko A.B.. — MockBa : HannoHaabHBIH HCCIEIOBATEIbCKUN SEPHBIA YHUBEPCUTET
«MHUDN», 2021. — 208 ¢. — ISBN 978-5-7262-2765-8. — TexkcT : anextponHsbiii // [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/125495.html

5. Mukpomnporieccopsl B ipudopocTpoennu : yuednoe mocodue / 1. A. Turos, /1. H. Kibimus,
. B. Kynpssues, /. H. Mypamiko. — Owmck : OMI'TY, 2022. — 174 c. — ISBN 978-5-8149-3531-
1. — Texct : onexTpoHHbIH // JlaHb : 31eKTpOHHO-OMOMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/343775

6. Mypowmres /[.FO. Mukpomnporneccopsl 1 MUkpoOBM : yuebHOE mocodue / Mypomies J1.1O.,
SAumn E.H.. — Tam60B : TamGoBckuii rocyaapcTBeHHBII TexHnyeckuil yausepcuter, 9bC ACB,
2013. — 97 c. — ISBN 978-5-8265-1172-5. — Texkcrt : anekrponnsbii / [IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/63871.html

7. TlapackeBoB, A. B. Mukpomnporneccops : yueOHuk / A. B. IlapackeBoB. — Bomnorga : Un-
dpa-Nmxenepus, 2023. — 136 c¢. — ISBN 978-5-9729-1291-9. — Texkcr : aaekTpoHHbIH // JlaHb :
3JIeKTpOHHO-O0nOmmoTeunas cucrema. — URL: https://e.lanbook.com/book/347714

8. IlporpamMupoBaHuE MHUKPOKOHTpPOJJIEPOB ¢ ucnoib3oBanueM IDE : yueGHoe mocobue / C.
®. Trwopun, . A. Koseuises, E. FO. [lanunosa, A. 1O. I'opoauios ; nox penakiueid C. @. TropuHa.
— Ilepmp : TTHUITY, 2021. — 100 c. — ISBN 978-5-398-02583-5. — TekcT : 3JIeKTpOHHBIN //
Jlans : amekTpoHHO-O0nOMHoTeuHas cuctema. — URL.: https://e.lanbook.com/book/239882

9. Ilysmipés, U. I1. MukpoxonTposuieps! : yuedHoe nocobue / U. I1. Ily3sipé, A. U. Onunern,
K. B. CemenoB. — Omck : OMI'TY, 2022. — 116 ¢. — ISBN 978-5-8149-3533-5. — Tekcr : 371€ek-
TPOHHBII /1l Jlanp : 3JIEKTPOHHO-0MOIMOTe Has cucrema. — URL:
https://e.lanbook.com/book/343826

10. Copogmos, H. b. [Iporpammupyembie KOHTPOJIIEPHI 1 MUKPOKOHTPOJUIEPHI B CHCTEMAaX aBTO-
Matu3anuu : yaeobnoe nmocobue / H. b. Coponos, E. K. KapnioB. — Kypran : KI'Y, 2019. — 110 c.
— ISBN 978-5-4217-0478-2. — Texkcr : snekTpoHHbIHA // JIaHb : 3MEeKTPOHHO-OUOINOTEYHAs CH-
crema. — URL: https://e.lanbook.com/book/177895

11. CunbBamko, C. A. OcHOBBI IPOrpaMMUPOBAHHUS MUKPOKOHTpOJUIepoB Ha C++ : ydeGHOe

nocodue / C. A. Cunbpamko. — OpenOypr : OI'Y, 2019. — 126 c. — ISBN 978-5-7410-2398-3.
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— Tekcr : »anexktponHbli // Jlamb : 2JeKTpoHHO-OMOMMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/160013.

12. ConpkuH, M. A. MUKpOMpOIECCOPHBIE CHUCTEMBL. [IpuMeHeHre MUKPOKOHTPOJUIEPOB Ce-
merictBa AVR 115 ynpaBieHuUs: BHEITHUMU yCTpoiicTBaMu : yueOHoe nocooue / M. A. ConbkuH, /.
M. Conbkul, A. A. lllamun. — Bonoraa : Uadpa-Umxenepus, 2023. — 96 c¢. — ISBN 978-5-
9729-1212-4. — TekcT : anekTpoHHBIN // JlaHb : 25eKTpOoHHO-OMOMMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/346520

7.2 JlonoJiHUTEIbHAS JUTEpaTypa

1. Anexkcannpos E. K., I'pymBunkuii P. 1., Kynpusnos M. C. MukporpoiieccopHble CUCTEMBI
[DnexTponHHBIA pecypc]: yauebHoe mocodue s By30B / E. K. Anekcannpos, P. U. I'pymBunikuii, M.
C. Kympusaos [u ap.]; mox pen. 1. B. Ily3ankoB. — DnekTpoH. TekctoBbie qanHbie. — CI16.: [lo-
mutexnmka, 2016, — 936 c¢. —  978-5-7325-1098-0. — Pexum  jmoctyma:
http://www.iprbookshop.ru/59491.html.

2. benos, A. B. MukpokouTposepsl AVR: 0T a30B mporpaMMHUPOBaHHMS 10 CO3JaHUS MTPAKT U~
yeckux ycrtpoiictB / A. B. benmoB. — CI16.: Hayka u Texnuka, 2016. — 544 c¢. — ISBN 978-5-
94387-854-1. — TexkcT: 2JEKTPOHHBIN // DnekTpoHHO-OMOMMoTeunas cuctema [IPR BOOKS:
[caiiT].— URL: http://www.iprbookshop.ru/60654.html.

3. benos, A. B. [IporpammupoBanne ARDUINO. Co3ngaem npaktuyeckue ycrpoiictsa / A. B.
beno. — Cankr-IleTepOypr : Hayka u Texnnka, 2018. — 272 ¢. — ISBN 978-5-94387-882-4. —
Texct : osnektpoHHbli //  Jlamb : 3nekTpoHHO-OMOMMoTewHass cucrema. — URL:
https://e.lanbook.com/book/109413

4. benos, A. B. [IporpaMmMmupoBaHue MUKPOKOHTPOJIJIEPOB JUIsl HAUWHAIOIINX U HE TOJBKO. .. !
camoyunTtenb / A. B. benoB. — Cankr-IletepOypr : Hayka u Texnuka, 2016. — 352 c. — ISBN
978-5-94387-867-1. — TekcT : anekTpoHHBbIA // JlaHb : ANEKTPOHHO-OMOIMOTEYHAs CUCTeMa. —
URL: https://e.lanbook.com/book/90219

5. boposckuii, A. C. [IporpamMmmupoBanue MUKpokoHTpossiepa Arduino B MHGOpMalMOHHO-
yOpaBIsONMX cuctemMax : yueonoe mocodue / A. C. boposckuii, M. FO. lpeiinep. — OpenOypr :
ory, 2017. — 113 c¢. — ISBN 978-5-7410-1853-8. — Texkcr : a5eKTpoHHbIH // JIaHb : 351eKTpOH-
Ho-OnbOmoTeunas cucrema. — URL: https://e.lanbook.com/book/110615

6. TI'ypos, B. B. Apxurextypa MUKporpoieccopoB : yuedHoe nocobdue / B. B. 'ypoB. — 2-¢
u3n. — Mocksa : UHTYUT, 2016. — 327 ¢. — ISBN 978-5-9963-0267-3. — TekcT : 3JIeKTpPOH-
HbIit // Jlanb : anekTpoHHO-O0nbmoTeunas cucrema. — URL: https://e.lanbook.com/book/100570
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7. EBnmoxumos, A. I1. Dnextponuka : yuedHoe nocodue / A. I1. EBgokumos, P. A. EBnokumoB.
— Bourorpan : Bonrorpaackuit 'AY, 2018. — 116 ¢. — Tekct : snekTponssii // Jlanb : 3yek-
TpoHHO-OMOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/119922

8. Kyspmuna, E. M. MUKpOKOHTpOJIJIEpH] B CUCTEMaX yIpaBieHUs (IIpUMepbl MPOrpaMMHUpO-
BaHMs) : yueOHoe nocobue / E. M. Ky3pmuna, A. B. Jlammna, B. A. Jlammn. — Pszanb : PIPTY,
2015. — 64 c. — TekcT : »nekTpoHHBIH // JIanb : anekTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168114

9. Maiik [Ipeaxo PIC-MukpokoHTpoiepbl. ApXUTEKTYpa U MPOrpaMMHUPOBAHHE [ DIEKTPOH-
He1i pecype] / [lpeaxo Maiik; mep. FO. B. Mumenko. — DIeKTpOH. TeKCTOBbIE AaHHbIe. — Capa-
toB: IIpodobpazoBanue, 2017. — 512 c. — 978-5-4488-0062-7. — Pexum npoctyma:
http://www.iprbookshop.ru/63584.html.

10. Makyxa, B. K. [Ipumenenne mukpokoHTposuiepoB MCS-51 mpu mpoeKTHpOBaHUU DIIEK-
TPOHHBIX YCTpOMCTB: yueOHoe nmocodue / B. K. Makyxa. — HoBocubupck: HoBocubupckuii rocy-
JApCTBEHHBIN TexHUUYeckuil yHusepcutet, 2014. — 68 ¢. — ISBN 978-5-7782-2505-3. — Tekcr:
JNEKTPOHHBIM // DnekTpoHHO-OuOnmoreunas cucrema I[PR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/45140.html.

11. Panaun, . I'. MukpokoHTposiepsl : yuebHo-meToaudeckoe nmocooue / J[. I'. Panaun. —
Camapa : ACHU CamI'TV, 2018. — 82 c¢. — Tekcr : snexkTpoHHBIH // JlaHb : 3NMEKTPOHHO-
oubnuoteunas cuctema. — URL.: https://e.lanbook.com/book/127682.

12. Illarypun, WM. Y. MUKpOKOHTpOJUIEPHl M MX IPUMEHEHHE B 3JIEKTPOHHOH ammaparype :
yaebHoe ocobue / U. U. lllarypun, M. O. MokpenoB. — Mocksa : HUSY MU®U, 2013. — 160
c. — ISBN 978-5-7262-1827-4. — TekcT : aneKTpOoHHBIH // JIaHb : 2J€KTPOHHO-0MOIHOTEUHAs CH-
crema. — URL.: https://e.lanbook.com/book/75815

7.3 IlepedyeHb yueOHO-MeTOANYECKUX Pa3padoTOK

1. Xakynos B. A., Kapskun A. T., lllanosanos B. A. Opranuzanuust IpoeKTHON JeSTEIbHOCTH
yHU(ULIHPOBaHHBIE TPOEKTHI (MOayHu) - (YueOHoe mocoOue), KBI'Y. - Hanpuuk 2018r. 73
c.

2. XaxynoB B.A., Kapskun A.T., llanoBanoB B.A., llanoBanoB A.B., XyuynaeBa A.U., A3za-
maroBa M.3. OcHoBbl paboTel B Scada — cuctemax. Metoaudeckue peKOMEHAAIUH 110 BbI-
MOJTHEHU IO TabopaTopHbIX padoT //Hanpuuk: Kab.-bank. roc. ya-T, 2019 1. 3.25 ..

3. XakynoB B.A., Kapskun A.T., llanosanos B.A., lllanosanos A.B., Kymxosa M.}O. O6oc-
HOBaHME NTapaMeTPOB CUCTEMBI paclio3HaBaHus 00pa3oB. MeToauuecKkue peKOMEeH1alluu Mo

BBIOJTHEHUIO JabopaTopHbIX pabot// Hanbuuk: Kab.-bank. roc. yH-1,2019 r. 3.25 n.o.

46



4. Xakynos B.A., [llanosanos B.A., Kapnosa XX.B., Kapskun A.T. JlaGopaTopHoe cTeH10BOE
uccieI0BaHue MPUPOJHOrO U TEXHOTEHHOTO MUHEPAIbHOIO ChIpbs MONWM pek Ha 3G (HeKTH B-
HOCTb cenapanuu (yuebHoe nocoodue)// KBI'Y. - Hanbuuk 2020r. 85 c.

5. XakynoB B. A., lllanosanos B. A., Kapnioa X. B., Kapskun A. T., Azamarosa U. 3., Xa-
tyxosa /[. B., [llanoBanoB M. A. AnanTaius NpoeKTHOrO MOJX0/a K yAaJeHHOH pabore
IpU M3yYeHUU MH(OPMALMOHHBIX TEXHOJOIMH YIpaBICHUS TEXHUUYECKUMHU CHUCTEMaMU :
ydyeOHOe Tmocobne / MUHHUCTEpPCTBO HAayKW W BbIciero oOpa3oBanus, KabGapawHo-
Bankapckuii rocyaapcTBeHHbI yHUBepcuTeT M. X. M. bepbekosa. — Hanpuuk : Ka6.-bank.
yH-T, 2021. — 144 c.

6. Xakyno B. A., IllamoamoB B. A., Kapmosa X. B., Kapskun A. T. AnmapartHo-
IPOrpaMMHBIIl KOMIUIEKC 00pabOTKH pe3yIbTaTOB UCCIIEI0BAHUS IPUPOJHOIO U TEXHOI€H -
HOT'O MUHEPAJIBbHOTO CHIpbA : yueOHoe mocobue / MUHHCTEPCTBO HAYKH U BBICILIEr0 00pa3o-
BaHus, KaGapauno-bankapckuit rocygapctBeHHbi yHuBepcuteT uM. X. M. bepOekosa. —

Hanpuuk : Ka6.-bank. yu-1, 2021. - 119 c.

7.4 UnTepHeT-pecypcehl
1. DnexrpoHHO-OHOMMOTEeUHAst cucTtemMa [IPRbooks [DnexkrponHsIil pecypc]. - Pexxum moctyma:
http://www.iprbookshop.ru/.
2. Nudopmannonnas cuctema "Exqnnoe okHO gocTyna kK o0pazoBaTenbHbIM pecypcam” [Dex-
TPOHHBII pecypc]. - Pexxum nocryna: http://window.edu.ru/.
3. MrdopmarnmonHasi CHCTEMBI IOCTYTIA K 3JICKTPOHHBIM KaTajoraM OubanoTek chepsl 00pa3oBa-
uus v Hayku (MC DKBCOH) [Dnektponnsiii pecypc]. - Peskum pocrtyma: http://mww.vlibrary.ru/.
4. http://ait.mtas.ru - »xypHai « ABTOMaTHKa U TeJICeMEXaHHUKay.
5. https://asutp.ru - Karanor unrepuer - pecypcos mo ACYTIT
RusMANUAL.RU
6. RadioSovet.ru
7. Radiolomaster.
8. RadioRadar u np., anexkTpoHHBIC OMOINOTEKH, TONCKOBBIC MAIITMHBI.

9. http://www.intuit.ru/catalog/informatics/.
7.5 llepeyennb npodecCHOHATBbHBIX 023 JAHHBIX U HHPOPMAMOHHO-CIIPABOYHBIX CHCTEM

1. http://www.diss.rsl.ru — OBJ] PI'b - DiaekTpoHHBIE BEPCHH MOJHBIX TEKCTOB AUCCEPTALIUN U aB-

topedepaToB u3 ¢ponaa Poccuiickoii rocy1apcTBEHHONW OMOTUOTEKH.
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http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://window.edu.ru/
http://window.edu.ru/
http://www.vlibrary.ru/
http://www.vlibrary.ru/
http://ait.mtas.ru/

2. http://www.scopus.com — Sciverse Scopus u3gatenbcTBa «Jb3eBup. Hayka U TEXHOJOTHM».
PedepatuBhas u ananutrueckas 6a3a JaHHBIX.

3. http://elibrary.ru— DnexTponHast OnOIMOTEKA HAYYHBIX MTyOTHKAIUH.

4. http://polpred.com — O630p CMU Poccun n 3apy0exbs. [TomHble TekcThl + aHamuTHKA U3 600
U3JIaHui 1o 53 oTpacisam.

5. https://www.gost.ru/portal/gost//home/standarts - ®enepanbHOe areHTCTBO MO TEXHUYECKOMY

PEryIMpPOBAaHUIO U METPOJIOTHH.

7.6 IlporpamMHoOe o0ecriedeHHe COBpeMeHHbIX HHGOPMALIMOHHO-KOMMYHH KALIMOHHbBIX
TeXHOJIOT U

Windows 2003-2010, Word, EXCEL, Statistica 6.0., Acrobat Reader, WinRaR, Delphi XE2 Pro-
fessional Ne nutiensun (License Certificate Number) 207406, Dev-C++ — cBoOoaHas HHTETPUPO-
BaHHas cpelia pa3padOTKH MPUIIOKEHUH TS s136IK0B nporpammupoBanust C/C++. OTkpbiTas au-
nensus (GNU GPL), Python 3.6 IDE PyCharm Professional Edition sisnsieTcst 6ecriaTHbIM Jyist 00-
pa3oBaTeIbHBIX YUpexaeHul (cBoOoHOe pactpoctpanenue), Arduino IDE Jlunensuss GNU Gen-
eral Public License, OpenCV | Jluniensus BSD(Berkeley Software Distribution license), Ubuntu

JIunensus GPL, Lazarus (Free Pascal).

7.7 Ilporpammsl st 3ameHsl [1O nHOCTpaHHBIX Tpou3BoauTenel Poccuiickumu anaioramu.

Cucrema ontuueckoro pacnossHasanus rekcta SETERE OCR ansa POJI OC Cucrema
ontuueckoro pacrnosHaBanus Tekcta SETERE OCR nmns POJI OC

PenakTop n3zo6paxxennii AliveColors Business

Kaspersky Endpoint Security nns 6uzneca — Crannaptasiii Russian Edition

[MTakeT opucHoro nporpammuoro odecrneuenns P7-O¢uc.IIpodeccnonansusiii (eckronHas
Bepcus)

Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team
Licensing Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi
European Languages Team Licensing Subscription Renewal

[Tporpamma apxuBarop 7zip,

Web Browser — Firefox.

[Taker mis 0O6paboOTKU CTAaTUCTHYECKUX JaHHBIX R (programming language).

GNU Octave (GUI).
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http://www.scopus.com/
http://elibrary.ru/
http://polpred.com/
https://www.gost.ru/portal/gost/home/standarts

8 MartepnajibHO-TEXHHYECKOE 00ecTevyeH e U CIU TN HbI

OOyueHue 1o JUCHUIIIMHE OCYIECTBIAETCA B ClIEUAIbHBIX TOMEIIEHUAX (ay TMTOPUSX) I

IMPOBCACHUA 3aHATUMN JICKIIMOHHOI'O THIIA, 3aHATHHN CCMHHApPCKOro Tuia, KypCoBoro npo€KTupoBa-

HUA (BLIHOJ'IHCHI/IH KYpPCOBBIX pa60T), TPYHOIIOBBIX U MHAWBUAYAJIBHBIX KOHcyHBTaHHﬁ, TEKYHICTO

KOHTPOJIA U HpOMC)KyTO‘-IHOfI aTTeCTalluy, a TaKXKC MMCIOTCA IIOMCIICHUA IJIA CaMOCTOSITEIIbHOM

paboThl U TOMENIEHUE JIJIST XPAaHCHUS U TPOPUIAKTHIECKOTO 00CTy)KMBaHUS Y4eOHOTO 000py10Ba-

HH.

HOMGH_[CHI/IH JIIA CaMOCTOSTEILHOMN pa6OTI>I OCHAaIIICHBI KOMHBIOTGpHOfI TEXHUKOH C

BO3MOXKHOCTBIO TMOJKIIOUeHUST K cetn "VIHTepHeT" M o0ecredeHneM J0CTyna B IJICKTPOHHYIO

UH(POPMAIMOHHO-00pa30BaTEIbHYI0 CpEy OpraHu3alluu.

obecrieueHue MMpeACTaBJICHO B Ta6J'II/II_[e.

MarepuanbHOE HW TPOTPAMMHOE

Tun ayauropnu,
pacnosoxeHue

OobopynoBanue M1 UHBEHTAPb
ayAUTOPHH

IIporpamMHoe o0ecnedenue

YueOHas ayauTo-
pus 4TS IpoBeie-
HHUSI 3aHSATHM ce-
MHHApPCKOTO THIIA

103a ayn.
(YcmoBHBII HOMED
Ne2; 360004, Ka-
OapuHO-
bankapckas Pec-
my0OuKa,

r. Hanpuuk,  yi.
UYepHbILLIEBCKOTO,
a.173)

1. Cromsr - 20 .

2. Crynpsi— 21 .

3. IlepcoHanbHbIE KOMIIBIOTEPHI -
10 1.

4. CereBoe oOopylnoBaHUE IS
KOMMYyTaluu u goctyna B Internet
Cisco— 1 wr.

5. TlepeHoCHBIE yHH(DUITPOBAHHbBIE
MO/IyJIY Ha OCHOBE MUKPOKOHTPOJI -
nepoB (12 mr.), apyrux (12 mrT.)
AIIEKTPOHHBIX HJIU 2JICKTPOMEXaHH-
YECKHX YCTPOUCTB aBTOMATU3ALIUH,
BU3yaJM3alul pe3yJIbTaTOB, MO-
HUTOPHHTA Ha OCHOBE IU(POBBHIX,
AHAJIOTOBBIX JaTYMKOB U Ap., KOH-
KpeTHasi HOMEHKJIaTypa MoJyJIeH,
YCTaHABIHMBAEMBIX B ayAHTOPHH,
3aBUCHUT OT TeMbI 3aHsThil. OOMeH-
HBII (POHJ CTEHIOB U YHUDHUINPO-
BaHHBIX MOJyJIeHd XpaHUTCS B ayJ.
114 (YcinoBHelii HOMep Ne2;
360004, Kabapauno-bankapckas
Pecnybnuka, r. Hanpuuk, yu. Yep-
HBIIIIEBCKOTO, 1. 1 73) B MeTamm4 e-
CKOM MIKady, MoJ 3aMKOM M HC-
MOJIB3YIOTCS BO BpEMS JIEKIIMOHHBIX
3aHATHH.

6. [TpoexTop.

7. HoytOyx.

8. aTepaxTBHAS 1OCKA.

9. YuebOnble cTeHbI (U3 yHHDUIH-
POBAaHHBIX MOJIyJIeH) HaIi KOM-
IUIEKCHOM OTJIaAKA M HCIIBITAHHI
IpOrpaMMHO-alNapaTHbBIX YIpaB-
JISFOIIMX KOMIUIEKCOB.

Windows 7. Microsoft Office 2013 (Word, Excel, Access,
PowerPoint uip.)

Iporpammsr mist pabotsl ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBo6o HOE pacpocTpaHeHHe)
Apxusatopsi(7zip, WinRaR) (cBob6omHoe pactpocrpaHeHue)
Delphi XE2 Professional Ne nunensuu (License Certificate
Number) 207406

Dev-C++ cBoOoaHast MHTErpUpOBaHHas cpeaa pa3padoTKu
MPWIOKEHUH Uil SI3BIKOB mporpammupoBanust C/C++.
(cBOOOHOE pacnpocTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition seusiercs
OecIuIaTHBIM JiJ1s1 00pa30BaTeNIbHBIX YUpEKIeHH (CBOOOIHOE
pacrpocTpaHeHue)

Cpena mis paszpabotku ArduinolDE (cBo6ogHOe pacmpo-
CTpaHEeHHE)

Ubuntu Jlunensus GPL (cB0oOOAHOE pacmpoCTpaHEHHE).
Lazarus (FreePascal) RAD IDE(cBoGOIHOE
pacnpocTpaHeHue)

KOMIIAC-3D LT CAIIP nnst yaeOHBIX 1iemeil, o0nerde HHa s
Bepcusi  npodeccuonanpuoit  cuctemsr  KOMITAC-3D.
(cBobogHOEe pacnpoctpaHenue). InkScape BekTOpHBIA
rpadudaeckuii perakrop (CBOOOTHOE paCIIPOCTPAHCHHUE)
3D-penakrop Blender (cBoOo1HOE pacnpocTpaHeHue)
Simple-Scada 2 otkpeitast Bepcust ¢ 6a30BbIM (QYHKIMOHA-
oM, 64 Tera (cBOOOHOE pacCPOCTPaHEHHE)

Cpena paspaboTtku mias MEUKpokoHTposuiepoB AVR Studio
(cBOOOIHOE pacIPOCTPaHCHHE )

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (ceobomHoe pacmpo-
CTpaHEeHHE)

Cpena nns pa3zpabotku Arduino IDE (cBoGonmHOe pacmpo-
CTpaHEHHe)

OpenCV (cBoboanoe pactipocTpanenue). Qt(cBoboHoe pac-
MPOCTPaHEHHE)

YueOHas ayauTo-
pus A mpoBeie-
HUS 3aHATUH JEK-

UOHHOTO  THIA
410a aym.
(YcmoBHBII HOMEp

Ne2; 360004, Ka-
OapauHO-

1. Cronsr - 20 mmr.

2. Crynpsi—21 mr.

3. IlepcoHasnbHBIE KOMIBIOTEPHI -
10 mT.

4. CereBoe oO0OOpyIOBaHUE IS
KOMMYTaluu 1 Joctyna B Internet
Cisco— 1 mrt.

5. IlepeHocHble yHH(UIMPOBAaHHbIE

Windows 7. Microsoft Office 2013 (Word, Excel, Access,
PowerPoint umip.)

Iporpammsr aist paboter ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBo6oHOE pacipocTpaHeHue)
Apxusaropsi(7zip, WinRaR) (cBo6omH0e pactpocrpaHeHme)
Delphi XE2 Professional Ne nunensun (License Certificate
Number) 207406

Dev-C++ cBoOoaHasi HHTErpHpOBaHHAs cpea pa3paboTKu
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bankapckas Pec-

my0JuKa,

r. Hanpuuk,  yi.
YepHBIIIEBCKOTO,
n.173)

MO/IyJIY Ha OCHOBE MUKPOKOHTPOJI -
nepoB (12 mr.), apyrux (12 mT.)
JNEKTPOHHBIX UIIH DIIEKTPOMEXaHH-
YECKHUX YCTPOUCTB aBTOMATH3AIINH,
BU3yaJu3alul pe3yJIbTaTOB, MO-
HUTOPUHTA Ha OCHOBE IM(POBBIX,
aHAJIOTOBBIX JTATYUKOB U Jp., KOH-
KpeTHass HOMEHKIaTypa MOAyJeH,
YCTaHaBIMBa€MBIX B ayJIUTODPHH,
3aBUCHUT OT TeMBI 3aHATHI. OOMEH-
HBIH (POHJ CTEHIOB U YHUDUIIHPO-
BaHHBIX MOJyJIeH XpaHUTCS B ay/.
114 (YcinoBHeii HOMep Ne2;
360004, Kabapauno-bankapckas
PecniyOnuka, r. Hanpuuk, yir. Uep-
HBIIIIEBCKOTO, 1. 1 73) B MeTammm4e-
CKOM IIKady, Moa 3aMKOM U HC-
MOJIB3YIOTCS BO BPEMS JICKI[HOHHBIX
3aHSITUN.

6. [TpoexTop.

7. Hoy1Oy«K.

8. lHTepakTrBHAs 10CKAa.

9. YueGHble cTeHABI (M3 YHUDHIIU-
POBaHHBIX MOAYJEH) sl KOM-
IUIEKCHOM OTJIaAKA M HCIIBITAHHI
MPOrpaMMHO-aMMNapaTHBIX yIpaB-
JISTFOIMX KOMIUIEKCOB.

OPWIOKEHUM JUIS  3bIKOB mporpammupoBanus C/C++.
(cBOOOIHOE pacpocTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition ssustercs
OecIIaTHBIM JIJ1s1 00pa30BaTebHBIX YUpexKIeHHH (CBOOOTHOE
pacupocTpaHeHne)

Cpena mis paspabotku ArduinolDE (cBo6ogHOe pacmpo-
CTpaHEHHe)

Ubuntu Jluniensus GPL (cBoOOmHOE pacmpocTpaHeHHE).
Lazarus (FreePascal) RAD IDE(cBoGOIHOE
pacIpocTpaHeHHe)

KOMITAC-3D LT CAIIP nnst y4eOHBIX 11el1eit, o0nerde HHa s
Bepcusi mpodeccuonanbuoit  cuctemsr  KOMITAC-3D.
(cBobogHOE pacmpoctpanenue). InkScape BekTOpHBIi
rpadugeckuii penakrop (CBOOOTHOE paCIPOCTPAHCHHUE)
3D-penaxrop Blender (cBoO0mHOE pacpocTpaHeHHE)
Simple-Scada 2 otkpeitast Bepcust ¢ 6a30BbIM (PyHKIIMOHA-
J10M, 64 Tera (CBOOOTHOE pacTIpOCTPAHECHHE)

Cpena paspaboTku aisi MEKpoKoHTposuiepoB AVR Studio
(cBOOOIHOE pacIPOCTPAHCHHE )

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (cBo6omsoe pacipo-
CTpaHEHHeE)

Cpena nmns paspabotku Arduino IDE (cBoGomHOE pacmpo-
CTpaHEeHHe)

OpenCV (cBoboaHoe pacnpoctpanenue). Qt(cBobogHOE
pacnpocTpaHeHue).

YueOnast ayauro-
pUs I IpOBeEIe-
HHUS 3aHATUI Kyp-
COBOTO TMPOCKTHU-

poBaHHs 4108
ayn.

(YcnoBHbIil HOMEp
Ne2; 360004, Ka-
OapauHO-
bankapckas Pec-
nyOnuka,

r. Hanpunk, yi.
YepHBIIIEBCKOTO,
. 173)

1. Cronst - 20 mir.

2. Ctynbsi— 21 .

3. IlepcoHanbHble KOMIBIOTEPHI -
10 .

4. CereBoe oO0OOpyIOBaHUE IS
KOMMYyTaluu U fpoctyna B Internet
Cisco— 1 mr.

5. IlepenocHble yHU(DUIMPOBAHHBIE
MOJYJIY Ha OCHOBE MUKPOKOHTPOII -
nepoB (12 mr.), apyrux (12 mr.)
9JIEKTPOHHBIX MIIU 3JIEKTPOMEXaHU-
YECKHX YCTPOICTB aBTOMATH3aIINH,
BH3yaJM3alUN pPEe3yJIbTaTOB, MO-
HUTOPUHI'a Ha OCHOBE IU(POBBIX,
AHAJIOTOBBIX ATIUKOB U Jp., KOH-
KpeTHass HOMEHKJIaTypa MOJyJeH,
YCTaHABIMBAEMBIX B ayJIUTOPHH,
3aBHCHUT OT TeMBI 3aHATHIA. OOMeH-
HBIN (DOHJ CTEHIOB U YHUDUIIUPO-
BaHHBIX MOJyJIei XpaHUTCS B ay/l.
114 (YcnoBueni HoMep Ne2;
360004, Kabapauno-bankapckas
PecnyOnuka, r. Hanpuuk, yi. Yep-
HBIIIICBCKOTO, 1. 1 73) B MeTaIIHY €-
CKOM IIKady, MOA 3aMKOM U HC-
MOJIB3YIOTCS BO BPEMSI IEKIIMOHHBIX
3aHATUH.

6.YueOHble cTeHB! (M3 YHUDUIIH-
POBaHHBIX MOJIyJiel) A KOM-
IUIEKCHOM OTIAJKH W HCIBITAaHUI
MPOrpaMMHO-AIMapaTHBIX yIpaB-
JISIOLIMX KOMIUIEKCOB.

Windows 7. Microsoft Office 2013 (Word, Excel, Access,
PowerPoint nmp.)

Iporpammsr st pabotel ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBo6oHOE pacpocTpaHeHue)
Apxusaropsi(7zip, WinRaR) (cBo6oHoe pactpocrpaHeHue)
Delphi XE2 Professional Ne niunensun (License Certificate
Number) 207406

Dev-C++ cBoOogHast HHTEIPUPOBaHHAS Cpea pa3padOTKH
HOPWIOKEHUH s s3bIKOB nporpammupoBanus C/C++.
(cBOGOIHOE pacpoCTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition ssisercs
OecruraTHBIM /17151 00pa30BaTeNbHBIX YUpEKIEeHUH (CBOOOTHOE

pacmpocTpaHeHue)

Cpena mist paspabotku ArduinolDE (cBo6oaHOE pacmpo-
CTpaHEHHe)

Ubuntu Jlutiersus GPL (cBoOOmHOE pacmpoCTpaHEHHE).
Lazarus (FreePascal) RAD IDE(cBoGOmHOE
pacupocTpaHeHne)

KOMIITAC-3D LT CAIIP nns y4eOHBbIX 1ielieit, o0serde HHa st
Bepcust npodeccuonanmpHOM  cuctemMsr KOMITAC-3D.
(cBobGonmHoe pacmpoctpaHenue). InkScape BekTOpHBII

rpaduyeckuii pegaktop (cBoOOIHOE pacipoCTpaHEHHE)
3D-penakrop Blender (cBoGoaHOE pacpocTpaHeHue)
Simple-Scada 2 otkpeiTast Bepcusi ¢ 6a30BbIM (QyHKIIMOHA-
1oM, 64 tera (cBOOOJHOE pacpoCTpaHEHHE)

Cpena paspaboTtku aisi MEKpokoHTposuiepoB AVR Studio
(cBOOOHOE pacpocTpaHeHue)

MasterSCADA 3.X RT32 - 6ecrutatHas SCADA Ha 32 Touku
(cBOOOHOE pacnpocTpaHeHue)

Cpena pazpabotku FLProg (ceo6omxHOE pacmpocTpaHeHHE)
[ponykrter MICROCOFT (Desktop Education ALNG
LicSaPk OLVS Academic Edition Enterprise) moamucka
(Open Value Subscription) Ne V 2123829

[Iporpamma FluidSim pa3spaborana kommanueii FestoDidactic
(cBOOOHOE pacPOCTPaHECHHE )

Msoro npoxoaHoi accembiep FASM (cBoGoHOE pacipo-
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CTpaHEHHe)

P-CAD — cucteMa aBTOMaTH3MPOBAHHOTO IPOSKTUPOBAHUS
anexrponuku (EDA) (cBoO0HOE pacipocTpaHeHHe)
[Iporpamma 11t aHAIOr0BOro ¥ H(POBOro MOAETUPOBAHUS
9NIEKTPUYECKHX U IEeKTPOHHBIX erneld Micro-Cap (cBo6o 1-
HOE PaclpOCTPaHEHHUE)

CASE-cpenctBa aBTOMAaTU3UPOBAaHHOTO NPOEKTUPOBAHHMSA,
MOJICJTUPOBAHUSI W  aHalW3a KOMIBIOTCPHBIX  CeTel
NetCracker 4.1 (cBob6oaHOE pacnpoctpanenue). Star UML
penakTop auarpamm (CBOOOIHOE pacIpOCTPAHEHHE)

Python 3.6 IDE PyCharmProfessional Edition siBisietcst Oe c-
TUTATHBIM JIJIs1 00pa30BaTeNbHBIX YUPEKACHUH (CBOOOIHOE
pacnpocTpaHeHue)

NetworkNotepad mporpamma 11t COCTaBICHMS CETSBBIX THA -
rpaMM (CBOOOTHOE PacCpOCTpaHSHHE)

DiagramDesigner (cBobOHOE pacrnpocTpaHeHHe).
CiscoPacketTracer 6ecrutaTHast Bepcus (CBOOOHOE pacmyp o-
CTpaHEeHHeE)

OpNet IT GuruAcademicEdition 6ecruiaTHass akajaeMHYECKas
Bepcus (CBOOOJHOE pacIpoCTpaHeHHUE )

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (ceobomHoe pacmpo-
CTpaHEHHe)

Cpena nns paszpabotku Arduino IDE (cBoGomHOe pacmpo-
CTpaHEHHe)

OpenCV (cBobonHoe pacnipoctpanenue). Qt(cBoboHOE pac-
MPOCTPaHEHHE)

DeductorStudioAcademic 5.3 sBrnsieTcst OecruiaTHBIM st
00pa3oBaTeNbHBIX YUPEKICHUH (CBOOOAHOE pacnpocTpaHe-
HHE)

StrawberryProlog (cBo6omHOE pacipocTpaHeHHe)
MagicPlotStudent (cBo6omroe pactipoctparenue). Terminal
(cBOOOIHOE paCIIPOCTPAHCHHE )

9. Ocol0eHHOCTH peaM3auuy I CUUIITHHBI VIS HHBAJIU/I0B M JIUI C OTPAHUYEeHHBIMHU
BO3MOKHOCTSIMH 310POBbSI

J{nst CTYIEHTOB C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBbs CO3/IaHbI CIIEHAIBHBIE YCIIO-
BUS JUIA MOJy4YeHUs oOpa3oBaHus. B Hensx AOCTYMHOCTH MOMy4YEHHUs BBICHIErO0 0Opa30BaHUS IO
o0pa3oBaTenbHbIM MpOrpaMMaM HWHBANUIAMHU U JUIAMU C OTPAHHUYEHHBIMH BO3MOXHOCTSIMH 3]10-
POBBSI YHUBEPCHUTETOM 00ECIIEUNBACTCSI:

1. AnbTepHaTHBHAS BepCHUs OPHUITUATBHOTO caiiTa B ceTu « HTepHeT» I CITa00BHISAIINX;

2. 17151 UHBAJUIOB C HAPYIICHUSIMH 3peHHs (CTab0BUISIINE, CIETBIC)

- TIPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIET0 00yUaroleMycsi HEOOXO0AUMYIO MOMOIIb, Ty O-
JUPOBaHUE BCIYyX CIPAaBOYHON MH(OpPMANUK O paclUCaHUM Y4eOHBIX 3aHSTHUM; HaU4YHe CPENICTB
JUIS YCUJICHUSI OCTATOYHOTO 3pEHUs, OpaiiyieBCKONH KOMIBIOTEPHONW TEXHUKH, BUJICOYBEIHMUUTENEH,
porpaMM HEBU3YAIbHOTO JIOCTYIA K HH(POPMAILIUH, TIPOTPAMM -CHHTE3aTOPOB PEUYH U JPYTUX TEX-
HUYECKUX CPEJICTB IIpHeMa-Tepe1auu yaeOHOH HHPOPMAIIUK B JOCTYITHBIX (popMax Jijisi CTyICHTOB
C HapyILIECHUSIMU 3PCHUS;

- 3aJJaHus OJIA BBITOJIHCHUA Ha 9K3aMCHC 3aYUTBIBAIOTCA aCCUCTCHTOM,
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- MMCbMEHHBIC 3a/IaHUS BBIMOJIHAIOTCS Ha Oymare, HaIMKTOBBIBAIOTCS aCCUCTEHTY 00y4aro-
IIIMCST;

3.1 MHBaIMAOB M JIMI] C OFPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/0pOBbSl IO CIyXy (cia-
OocCIIBIIIAIIHE, TITyXUe):

- Ha 3aueTe/PK3aMEeHE MPUCYTCTBYET aCCHCTEHT, OKA3bIBAIOUIMIA CTYJCHTY HEOOXOIUMYIO
TEXHUYECKYIO IMOMOIIb C YY4ETOM HHIMBUIYyaIbHBIX 0OCOOCHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, IEPEIBUTATHCS, TPOUUTATH U 0(DOPMHTH 3aaHUE, B TOM YHCIIC 3aMUCHIBASI TIO]] TUKTOBKY);

- 3a4eT/3K3aMeH MPOBOUTCS B MUCbMEHHOM (hopme;

4. I[J'If[ HHBAJIMJOB U JIMI[ C OTpaHUYCHHBIMHU BO3MOXXHOCTAMU 3J0POBbA, UMCIOIINX HAPYy-
IICHHsI OMOPHO-JBUTATEIBHOIO armapara, CO3IaHbl MaTepUaIbHO-TEXHHUYCCKHE YCIOBUS obecre-
YUBAOIIME BO3MOXKHOCTH OCCIPEMATCTBEHHOIO JOCTyNa O0ydyaromuXxcsi B y4eOHbIC MOMEIICHUS,
O6’LeKTy MMUTaHWA, TYAJICTHBIC U JPYTrUc MOMCHICHUSA YHUBCPCHUTETA, @ TAKXKC Hpe6BIBaHI/I${ B YKa-
3aHHBIX ITOMCHICHUAX (HaJ'II/I'-II/Ie PaCHIMPpCHHBIX JABCPHBLIX ITPOCMOB, HOpy‘IHefI U JpyTuX IIPUCITO-
cobneHuit).

- NUCBMCHHBIC 3aJIaHH BBIIOJHAOTCA HAa KOMIBIOTEPEC CO CHCHHUAIM3UPOBAHHLBIM IIPO-
rpaMMHBIM 00€CTICYCHHEM HITH HaJMKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHUIO CTYCHTA YK3aMEH MPOBOIUTCS B YCTHO# (hopme.

OOyuaroriyecs: U3 4Yuclia JUI[ ¢ OrPAaHMYECHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI 00€ CIICUCHBI
3JIEKTPOHHBIMH 00pa30BaTEeIbHBIMU pecypcamu B (hopMax, aJalTHPOBAHHBIX K OrPAHHYCHUSAM HUX

3JI0POBbSL.
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JIuct nsMeHeHnnii (10noiHeHuii) B padoyel nporpamme AucuunanHbl (moay.as) «Mudopm a-

THKA U IPOrpaMMHPOBaHUe» 10 HanpaBjieHHI0 NoAroToBku 27.03.04 «YnpaBJieHue B TeXH U -

YECKHUX CUCTEMAX)»

(cneunanbHOCTH) (0Opa3oBaTenbHas mporpaMma MHpopMannoHHble TEXHOIOTHH B YIIPABICHUH

TexHu4ecKkuMHu cucteMami ) Ha 2021 — 2022 yueOHbIi To]

Ne IlepeyeHb BHOCMMBIX H3ME€HEHU I

JaemenT (myHKT) PIT/{

n/n (momoJsiHeHMi1)

IIpumeyanue

Obcyorcoena u pekomeH0o8ana Ha 3ace0anuu Kageopvl

HaWMCHOBAHHUE Ka Q)ez[pbl

poTOKOJ No OT«__ » 20 T

3asedyrowuil kaghedpoii

MOJINUCH, pacunppOBKA IOAINUCH, JaTa

Cozcnacosano™:
3aBeyronMii OTAeIOM KOMITJICKTOBaHUS

Hay4yHOU OMOINOTEKH

JIUYHASL NOONUCH PACUUPPOBKA NOONUCU 0AMmd

*[pumeyanue: npu enecenuu usmenenuti 6 n. 4.7.1 PIIJ]
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