MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS),
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
6a30BOro BBICILIEr0 00pa30BaHuUs
110 CIIELHUAILHOCTH
10.05.01 KommbroTepHast 6€3011acHOCTb,
yTBepKJeHHOH nepBbIM npopekropom GPI'AOY BO
PYT (MUUT) Tumonunsm B.C.

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

Opraﬂnzauuﬂ BBIYMC/IHUTC/IBbHBIX MAallIUH U CUCTEM

CrenmaabHOCTh:

Cnennanus3anus:

dopma 00ydeHUsI:

10.05.01 KommnbroTepHas 6€301mMacHOCTb

be3onacHOCTh KOMITBIOTEPHBIX CUCTEM U CETEU
(B cdepe cBa3u, UHPOPMAIIMOHHBIX
KOMMYHUKAIITMOHHBIX TEXHOJIOTHI)

Ounas

n

PaGouas nmporpaMma JUCIUIIINHEL (MOTYJIS) B BUIE
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM MH(MOPMAIIMOHHON CHCTEMBI YIIPaBIICHHS
YHHUBEPCHTETOM M COOTBETCTBYET OPUTHHAILY

J

Ipocrast »aeKTpoHHAs MOAMHCH, BolgaHHas PIAOY BO PYT
‘ (MHUT)
| ID nopmucu: 4196
[Moxmucan: 3aBenyromuii kadenpoii XKenenkos bopuc
Bnanumuposuy

[ tara: 22.09.2026




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

LenssMu OCBOEHUS AUCUUILTMHBI « OpraHu3aiusi BBIYUCIUTEIbHBIX MAIIVH U
CHUCTEM» SIBIIICTCS W3yYCHHE OCHOB OpTraHM3alud W (PYHKITMOHHPOBAHUS
coBpeMeHHbIX DBM u cuctem.

OCHOBHBIMM 33JJa4aMU TUCIUIUINHBI SIBISIOTCSI:

- U3y4eHHE MOJIeeil BBIUMCIUTEIbHBIX MAIIMH U CUCTEM U MPHUHIIUIIOB UX
(GYHKIMOHATBHONM OpraHu3alii Ha pa3InyHOMN 2JIEMEHTHOM 0a3e;

- TOJY4YEHUE YCTOMYMBBIX NPEICTABICHUNA O MPUHIUIAX CTPYKTYpHOMH
opraHuzaiud ¥ (GyHKIMOHUPOBAHUS aMMapaTHBIX CPEACTB BBIYUCIUTEIBHBIX
MalllMH U CHUCTEM, BKJIIOYAs MPOILIECCOPHI, YCTPONCTBA MAMSTA U TMOACUCTEMBI
BBO/JIa BBIBOJIA;

- NpuoOpeTeHHWe 3HAHWUW, NPAKTUUYECKUX YMEHUW U HABBIKOB IIO
AKCIUTyaTallid M MPOEKTUPOBAHUIO alIAapaTHO-MPOrPAMMHBIX KOMIIOHEHTOB
BBIYMCIIUTEIBHBIX MAIIMH U CUCTEM C HCHOJIb30BAHUEM CTAHIAPTHBIX CPEJCTB
IPOEKTUPOBAHUS HA COBPEMEHHOM 3JIEMEHTHOM 6asze.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIINI) B pe3ysibTaTe 00yUeHHUs 10 AUCIUIUIUHE (MOIYIIO):

OIIK-6 - CmocoOeH TpUMEHATh METOAbI HAYYHBIX HCCIEAOBAHUN MPH
MPOBEJICHUN Pa3pabOTOK B 00acTH o0ecreueHus: 6€30MaCHOCTH KOMITBIOTEPHBIX
CUCTEM U CETEM.

OO0yueHnue 1Mo JuCIUIUIMHE (MOJIYIIIO) TPEIoIaraet, 4To 1Mo ero pe3yibTaTam
oOyyarommiicst Oyier:

3HaTh:

-IIPUHIIATIBl  APXUTEKTYPHOH W CTPYKTYPHOW OpTaHHM3aIlid COBPEMEHHBIX
OBM, HeoOxoauMmble Il MPOBEICHHUS pPa3pabOTOK MO  OOECIEUYEHUIO
0€30MacHOCTH KOMITHIOTEPHBIX CUCTEM M CETEH.

Ymerb:
-OCYLIECTBIIITh HACTPOMKY M HaJAJKy amnmapaTHbIX ycTpoiictB OBM B
COCTaBe CPeJICTB 0OecTieueHnst 0€30MaCHOCTH KOMITBIOTEPHBIX CHCTEM U CETEH.

Baanernb:

- HaBBIKAMHU pPa3pa0OTKU M TPOBEACHUS HAYYHBIX MCCIICIOBAaHUN TIpU
CO3JIaHUM TPOTOTUIIOB CHUCTEM oOOecreueHus 0€30MacHOCTH KOMITbIOTEPHBIX
CHCTEM U ceTel



3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6miast TPyJIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 5 3.e. (180
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiui 00pa3oBaTeIbHON MPOTPaMMBbl Ha HHBIX YCIIOBHUSX,
P MIPOBEJICHUH yUCOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp No5

KonrakTHas paboTa Ipu NpoBeIeHUH YUeOHBIX 3aHATHI (BCEro): 96 96
B toMm uucae:

3aHATHSA JIEKIHOHHOTO THIIA 48 48
3aHATHSI CEMUHAPCKOTO THUIIA 48 48

3.3. O06beM aucHMIUIMHBI (MOAYJsl) B (opMe CaMOCTOATENbHOU pPabOThI
oOyuaromuxcsi, a Takxke B (¢opMe KOHTAKTHOM pabOThl OOydYarolmuxcs C
MearornIecCKUMU pPabOTHUKAMHK U (WJTH) JTUIIaMH, TIPUBJICKAEMBIMH K peaTu3aIliu
oOpa3zoBaTenpHON TpOorpaMMbl HA HWHBIX YCIOBHSAX, TP  IPOBEIACHUH
IPOMEKYTOYHOM aTTeCTAIlMK COCTaBIIsAET 84 akaJleMUUecKuX yaca (OB).

3.4. ITpu oOy4eHnu 10 MHAUBUAYATLHOMY YI4EOHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM O0Oy4e€HHH, 00bEeM JUCIUIUIUHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaIOIIUXCs, a TAKKe B (hopme
KOHTAKTHOW PabOThl 00YUYaIOIIUXCSl C MEJarorMuecCKUMU paOOTHUKAMU U (UJIN)
JUIAMH, MPUBJIEKAEMBIMH K peaiM3alui 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCJIOBUSIX, IPU MPOBEICHUU TPOMEKYTOUYHON aTTECTALIUH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJIEPIKAHHE
/T

1 |[Tpunnumns! opranuzanuu BM

PaccmarpuBaemble BOIPOCHI:
PaccMarpuBaemble BOPOCHI:
-0a30BbIC TTOHATHS

'0630p 2JIEMEHTHO 0a3bI BEIYUCIUTEILHON TEXHHUKU.




TemaTnka JTEKIMOHHBIX 3aHATUN / KPaTKOE COepKaHHe

[Ipunnuns! opranuszauuu BM (npopomkenue)

PaccmatpuBaembie BOPOCHI:

-3JIEKTPOHHAs DJIeMEHTHAas 06a3a v MEePCIEeKTUBBI €€ Pa3BUTHS;
-HepapXxus NCKTPOHHOM IIEMEHTHO 0a3bl;

-pa3pabOTKa HOBBIX TEXHOJOTHI CO3JJaHUS DJIEMCHTHOU Oas3bl.

[punnuns! opranuzauuu BM(npogomkenune)

PaccMaTpuBaeMbie BOIPOCH:
- MOJICJTH BEIYUCIUTENHHBIX MamuH. (ABM, HelipoDBM, LIBM)

[Tpuntumne! opranu3anuu U GyHKIHoHHpoBaHUS DBM KilaccuuecKoi apXUTEKTYpPhI

PaccmarpuBaembie BOIPOCHL:
-IIPUHLUI IPOTPAaMMHOI0 YIIPABIEHUS U €ro pealnu3anus;
-ONEPAIIOHHOE YCTPOUCTBO KaK MOJENb NOCTPOESHHUS IIPOLIECCOpa.

[IpuHUIMTIBL OpraHu3anyy U GyHKIHOHUPOBaHUS DBM KilaccHYecKol apXUTEKTYphI

PaccmaTpuBaeMble BOPOCHI:
-IIPUHLUI IPOTPAaMMHOI0 YIIPABIEHUS U €ro pealu3anus;
-OIEPAIMOHHOE YCTPOWCTBO KaK MOJIEND IIOCTPOESHHUS IIPOLIECCopa.

XapakTepucTUKH, Kiacchl U okoieHuss IBM

PaccmaTpuBaemble BOTIPOCH:

-OcHoBHbIE XapakTepucTuku 9BM

-[Ipuanume! knaccudpukammm IBM

-OBomonus pazsutus cpeacts BT. IMokonenuss BM

[TpuHIMIBI Opranu3anuy 1 GyHKIIMOHUPOBAHUS MIPOLieccopa KI1acCHUeCKOM
APXUTEKTYPHI

PaccmarpuBaemble BOIPOCHL:
-CII0COOBI UCIOJIHEHUS! KOMaH]] B IIPOLIECCOPE;
-MaIIMHHBIA UK [IPOIIeccopa.

DneMEeHTbl MUKPOAPXUTEKTYPhI KIIACCUYECKOTO MPOIIeccopa.

PaccmaTpuBaemble BOTIPOCHI:
-MHKPONIPOrpaMMHBIE YCTPOHCTBA YIIPaBICHUS.

DeMeHThl MUKPOapXUTEKTYPhl KJIACCHYECKOro Mpolieccopa. (IpoJoHKEHUE)

PaccmarpuBaemble BOIIPOCHI:
-apu(METHKO-IOTUYECKHE YCTPOHCTBA

10

Opranu3zanuy nNpepbIBAaHAMN.

PaccmarpuBaeMblie BOpOCHL:
-OCHOBHBIE ATallbl IIPEPbIBAHNUS;
-OpraHU3aLMs U XapaKTEPUCTUKU CUCTEM IPEPBhIBAHUM.

11

Opranuzanuu npepbIBaHUNA(TIPOIOIIKEHUE).

PaccmaTpuBaemble BOIIPOCHI:
-OpraHu3anys MpephIBalOLINX IIPOTrPaMM;
-KOHTPOJIIEPHI NTPEPHIBAHUM.




TemaTnka JTEKIMOHHBIX 3aHATUN / KPaTKOE COepKaHHe

n/m
12 |KogupoBanue KoMaH[
PaccmarpuBaeMbie BOTIPOCHL:
-bopmaThl U KOJUPOBAHIE KOMAH;
-rpynnoBsle komanasl VLIW u EPIC apxutexTyp, BEKTOPHBIE KOMaH/IBL;
-KOIUPOBAHUE KOJa OTIePalMil, IPEUKATHI, MPE(HHUKCHI U APYrHe COCOOBI HACTPOMKN KOMAaHI.
13 |KoagupoBanue agpecHON 4acTH KOMaH]I.
PaccmarpuBaeMble BOIIPOCHL:
-aJipecHbIe IIPOCTPAHCTBA MIPOLECCOPa;
-ajipecanusi PeruCTPOBON MaMSTH;
-METO]] PETUCTPOBBIX OKOH;
-IMHAMHUYECKOE [IEPEHMEHOBAHHIE PETUCTPOB.
14 |KonmupoBaHue aapecHON 4acTH KOMaH/. (ITPOIOJKCHHE)
PaccmarpuBaeMble BOIIPOCHL:
-azpecanysi ONepaTHBHOM MaMsTH;
-IPUHLMITBI pa3MelneHust nHpopmanuu B OIT;
-crioco0s! agpecarmn Ol
-aapecanus nepudepuitHbIX YCTPOHCTB.
15 |Cucrema KOMaH/ M MAIIMHHBINA S3bIK IIpoOIIeccopa
PaccMarpuBaeMble BOIIPOCHL:
-COCTaB CUCTEMBI KOMaH/I IIPOLIECCOpPa;
-po0bJieMa CeMaHTHYECKOTO Pa3phIBa;
-BapuanThl CISC, RISC, RISC-V cucrtem koman.
16 |MuaTerpalibHOE HCIIOTHEHUE TIPOIIECCOPOB
MHTerpanbHOE HCIOIHEHUE MPOLEecCOpoB PaccmarprBaeMble BOIPOCHL:
-9BOJIIOLHSL CTPYKTYPHO# OpraHn3alii MUKPOIIPOLIECCOPOB;
-0JHOKpHCTaIbHBIE MUKPOOBM.
17 |Cucrema KOMaHJ U MAaIlIMHHBIN SI3BIK mnmponeccopa
PaccmarpuBaeMbie BOIIPOCHL:
-IPUMEPBI CHCTEM KOMaH ¥ PErUCTPOBBIX MOJIEIICH IIPOIIECCOPOB Pa3HBIX MOJEICH.
18 |[TamsaTe DBM KilacCHUECKOW apXUTEKTYPHI
PaccmarpuBaemble BOIIPOCHL:
-OTHOYPOBHEBAsd U MHOTOYPOBHEBA OpraHu3alsd naMsaTu,
-KJTacCHU(UKAINA 3alIOMUHAIOIINX YCTPOHCTB.
19 |Opranusamms 3V ¢ pa3HBIMU CIIOCOOAMH Pa3MEICHHS U TIOUCKA HH()OPMAITHH.
PaccmarpuBaeMbie BOIIPOCHL:
-3Y azpecHoro u 6e3apecHOTo THIIA;
-3V accounaTHBHOTO THMA.
20 |[IpuHUIMITBI OpraHKU3aluu 0OMEHOB MEXly ycTporicTBamu DBM.

PaccmarpuBaemble BONIPOCHI:
-IIPUHIMIIBI OPTaHU3AINH UHTEPEHCOB, TUIIHI IIUH U JINHUH;
-OCHOBHBIE 3Tallbl BBITOJIHEHHsSI 0OMEHOB, OpraHu3anus apouTpaxa.
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TemaTnka JTEKIMOHHBIX 3aHATUN / KPaTKOE COepKaHHe

21

[TpuHIMIBEI OpraHu3anuu 0OMEHOB MEXY ycTpoiicTBamMu DBM. (Ipo1omkeHue)

PaccmarpuBaeMblie BOpOCHI:
-CHHXPOHHBIH M aCHHXPOHHBIN CIIOCOOBI NepeaiH;
-Kyaccudukanus nHrepdeicoB, NocienoBaTeIbHbIe HHTEP(EHCHI.

22 |CrpykrypHas opranuzamnus DBM.
PaccmatprBaeMbie BOTIPOCHL:
-OpraHu3anys IpsIMoOro 10CTyIa B IIaMATh,
-9BM c enuHBIM HHTEpdEHicoM;
-9BM ¢ MHOXECTBOM UHTEP(EICOB.
23 |CtpyktypHas opranuzaius DBM. (mpomomkeHue)
CrpykrypHas opranuzanus 9BM. (mpogomkeHue)
PaccMarpuBaeMble BOIIPOCHL:
-IPUHIWIBI OPraHru3aluu u (I)yHKLII/IOHI/IpOBaHI/Iﬂ nponeccopoB BBOAA-BbIBOAA

24 |CrpykrypHas opranuzamust DBM pa3HbIX KiIacCOB

PaCCManI/IBaCMLIe BOIIPOCHI:
- 9BOJIIOIUS CTPYKTYpHOU opranuzanuu [I19BM;
-CTPYKTypHas OpraHu3aIis BBICOKOIPOU3BOAUTENbHEIX DBM.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie paboThI
Ne
i HaumeHnoBanue nabopaTopHbIX paboT / KpaTKoe cofepKaHue

1 |M3ydeHue NpUHIIUIIOB OPTaHU3AIMH apUPMETHKO-TOTHIECKUX ycTpoiicTB DBM.

. B pesynbraTe BEIIONTHEHNS 1a00paTOPHOHA PabOTHI CTYACHT IOIyYaeT 3HAHUS MPHHIIUTIOB
APXUTEKTYPHOUN U CTPYKTYPHOH OpraHM3alyy KOMIBIOTEPHBIX CHCTEM.

2 |AHanu3 3aaHHOW MUKpOTporpaMMel (yHKIMOHUpoBaHus AJIY u onpenenenne
pPe3yabTaTOB €€ UCTIOJHEHHS.

B pesysbTarte BBHIIOIHEHUS JTaOOPaTOPHOI pabOThI CTYICHT OTpabaThIBACT YMEHUS OCYIIECTBIISTh
HACTPOHKY M HaJIaJIKy almapaTHbIX ycTpoicTB DBM.

3 |M3yueHwue cTpyKTYpHOH OpraHU3aIii MHOTOKPUCTAILHOTO CEKIITMOHUPO-BAaHHOTO
MuKpornpoteccopa. OCHOBHbIE OJIOKM MUKPOIIPOLIECCOPa U UX B3a-UMOJICHCTBUE.
Opraamzanus MukpoTpeHakepa MT-1804
B PE3YIbTATC BBINIOJTHCHUSA na60paT0pH0171 pa6OTI)I CTYACHT NOJYYacT 3HA-HUA MPUHIUIIOB OPpraHu3aliu u
(hyHKIIMOHMPOBAHUS alMapaTHBIX, TPO-TPAMMHBIX U IIPOrPaMMHO-AINapaTHBIX CPEACTB KOMITBIOTEPHBIX
CHCTCM.

4 |M3yuenue nmpueMoB paboThl Ha MUKpoTpeHakepe MT-1804. CiocoOsl 3arpy3ku,
WCIIOJIHEHUS ¥ OTIAJKU MUKPOIIPOTpamMM.

B pesynbTate BhIIIOIHEHHS 1a00PATOPHOH paboThI CTYEHT OTpadaThIBAET YMEHUSI OCYLIECTBISITH BBIOOD,
HaCTpOﬁKy u O6CJ'Iy)KI/IBaHI/IG MMpOTrpaMMHBIX, TPOTrPAMMHO-ANIapaTHBIX CPEACTB KOMIIBIOTCPHBIX CUCTEM.
5 |U3ydenne cumynsitopa MukporpeHaxepa MT-1804. Ycranoska cumyssitopa Ha [I9BM.

Nzydenue nprueMoB paboThl Ha CUMYIISITOpe MUKpoTpeHaxkepa MT-1804.
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HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

Nzydenne cumymnsatopa MukporpeHaxepa MT-1804. YcranoBka cumyistopa Ha [IDBM. N3yuenune
MPUEMOB Pa0bOTHI HAa CUMYJISITOpPE MUKpoTpeHaxepa MT-1804.

B pesynbTate BINOIHEHHS 1A0OPATOPHOI padOTHI CTYJEHT 0TpadaThiBacT yMEHHS OCYLIECTBIST BBIOOD U
HaCTPOWKY MPOTrPaMMHBIX, IPOIPaMMHO-AIIApPaTHBIX CPEACTB KOMITBIOTEPHBIX CUCTEM M CEeTeH

[TpunHLMIIBI OpraHu3anuu ¥ GYHKIIMOHUPOBAHUS HEHTPAIHLHOTO MPOLIECCOP-HOTO
anemenTa LI cekIImoOHMPOBaHHOTO MUKPOIIPOIIECCOPa.

B pesynbTaTe BeINOTHEHHSA 1aOOPAaTOPHOH pabOTHI CTYJCHT MOJIy4acT 3Ha-HUS IPUHIIUIIOB apXUTEKTYPHOU
U CTPYKTypHOH opranm3annd DBM.

MuxkpornporpammupoBanue AJIY ceKImoHMpOBaHHOTO MUKpoIiporieccopa.Pa3padoTka u
OTJIaIKa MUKPOIIPOrpaMM BbInoHeHus B AJIY npocreldmmx apupmMeTuueckux
onepaunui

B pesynbraTe BHINIONHEHHUS J1TaOOPATOPHOIT pabOTHI CTYACHT MOJTydYaeT HaBbI-KU pa3paObOoTKH MPOTOTHIIOB
crcTeM obecriedeHus: 0e30MacHOCTH KOMITBIOTEPHBIX CUCTEM U CETEH.

[TpuHLIMIIBI OpraHu3alyy ¥ GYHKIIMOHUPOBAHUS 0JI0Ka MUKPOIIPOTPAMMHO-TO
yrpasieHuss BMY ceKIIMOHMPOBAHHOIO MUKPOIIPOLECCOPA.

B pesynbTaTe BeITIOTHEHHS JTAOOPATOPHOI padOTHI CTYIECHT MOTYJaeT 3Ha-HUS IPUHIUIIOB apXUTEKTYPHOH
U CTPYKTYPHOI OpraHu3aly COBpeMeHHbIX DBM, He00X0IUMBIX JUIsl IPOBEACHHS pa3paboOTOK 110
o0ecrieyeHHIo 6e30MaCHOCTH KOMITBIOTEPHBIX CUCTEM U ceTei

MuxkponporpammupoBanue Y'Y CEeKIIMOHUPOBAHHOT'O MUKpompoieccopa. M3yuenue
CIoco00B OpraHU3aIUH MEPEX00B B MUKPOIIPOTPAMMHBIX YCTPONCTBaX yHpaBIeHUS.

B pesynbTaTe BBIIOTHEHHSA JTAOOPATOPHOI pabOTHI CTYIECHT MOIY4aeT HaBbI-KH Pa3pabOTKH MPOTOTUIIOB
cucTeM obecniedeHus1 6€30MacHOCTH KOMITBIOTEPHBIX CHCTEM U CETEH.

10

[TpyHIMIIBI OpraHu3aluyi MUKPOKOHTPOJUIepoB. CTPYKTypHasi OpraHu3anus u
¢yHkunoHMpoBaHUE MUKpOKOHTposuiepa K1986BE92QI.

B pe3ynbrare BeIMOITHEHNS Ta00PaTOPHON pabOThI CTYACHT MOMy4YaeT 3HA-HUS
NPUHLMIIOB OpraHU3aluy U (QyHKIHOHUPOBAHUSI MUKPOKOHTPOJUIEPOB, HEOOXOAUMBIE ISl pa3paboToK Mo
obecrieueHnIo 0€30MaCHOCTH KOMITBIOTEPHBIX CUCTEM U CETEH.

11

[TpuHIMIIBI OpraHU3alyi MUKPOKOHTPOJUIEPOB. 3yueHre OCHOBHBIX 0J10-KOB B COCTaBE
MUKpPOKOHTPOJUIEpA: MPOIIECCOPHOE SIAPO, OJIOK CUHXPOHMU3AIMH, CUCTEMHBIN Talimep,
0JIOK IpephIBaHUM.

B pe3ynbrare BeIMOTHEHHS Ta00PaTOPHON pabOThI CTYACHT MOMy4YaeT 3HA-HUS
NPUHIIMIIOB OPraHU3aluy U (pyHKIMOHUPOBAHHS MUKPOKOHTPOJUIEPOB, HEOOXOAUMBIE AJIsl pa3paboToK Mo
obecrieyeHnI0 6€30MaCHOCTH KOMITBIOTEPHBIX CHCTEM U CETEH.

12

W3ydeHne nporpaMMHBIX CPEJCTB AJIsl CO3/IaHUs U OTJIaJAKH MPOTrpamMm B
MUKpPOKOHTpoJuiepax. OCHOBHbIE CPEACTBA U MPUHIIUITBI UCTIOIb30BAHUS
MHTETPUpPOBaHHOM cpenbl pazpadbotku Keil pVision

B pe3ynbrare BHIMOTHEHHS Ta00PATOPHOH pabOThI CTYACHT OTPa0aThIBAET YMEHUS OCYIIECTBIATh
HACTPOHKY M HaJIaJIKy MHKPOIIPOLIECCOPHBIX YCTPOWCTB B COCTaBE CPEACTB 0OecTedeHns1 6€30IacHOCTH
KOMITBIOTEPHBIX CHCTEM U CETEH.

13

W3yueHne mporpaMMHBIX CPEACTB AJISl CO3aHMS U OTJIAKU MPOTrpaMM B
MUKpOKOHTpoJuiepax. ¥YcraHoBka nmaketa Keil MDK na II9BM naGopaTtop-Horo creHaa
M €T0 3aITyCK.
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B PE3YIbTATC BBINIOJIHCHUSA na60paTopH017I pa6OTI)I CTYACHT NOJY4acT HaBbl-KU CO3AaHUA U OTJIAAKN
IporpamMm i MpOTOTHUIIOB CUCTEM obecrneueHus 6€30IaCHOCTH KOMIIBIOTCPHBIX CUCTEM U ceTeil.

14

H3ydeHne crnoco60B HCXOTHOTO 3a/1aHUs IPOrPaMM ISl OTIAJAKU B UHTE-TPUPOBAHHON
cpene pazpadborku Keil pVision. [IporpaMmmucTckas Moieinb MUKPOKOHTPOJLIEpa
K1986BE92QI, dhopmatsr komMana. S3bIk acceMOiiepa Aisi MporpaMMHUpPOBaHHS
MUKPOKOHTPOJUIEPOB € apXUTeKTypoil ARM.

B pesynbTate BRIOTHEHHA TA0OPAaTOPHOH padOTHI CTYJECHT MOIYJacT 3HAHUS
MPUHIUIIOB OPTaHU3alnH U (PyHKINOHUPOBAHHSA MUKPOKOHTPOJUIEPOB, HEOOXOIMMBIE AJIS TPOBEICHUS
pa3paboTok 1o obecneyeHuto 6e30MacHOCTH KOMIIBIOTEPHBIX CHCTEM U CETEH.

15

Coznmanue u 3anmyck npoekta B cpene Keil pVision B pexxume cumyssaropa. 3arpyska u
OTJaJIKa y4eOHOM MPOrpaMMBl.

B pesynbTaTe BBIOTHEHHS TA0OPATOPHOH pabOTHI CTYNEHT OTpadaThIBaeT yMEHHS OCYIIECTBISThH BHIOOD,
HaCTPOWKY M 00CITy)KUBaHHE MHUKPOIIPOIIEC-COPHBIX YCTPOHCTB B COCTaBE CPEICTB 0OECIICUCHHUS
6€3011acHOCTH KOMITBIOTEPHBIX CHCTEM H CETEH.

16

N3yuenue criocoOoB BbINIOIHEHUS apupmeTnyeckux onepanuii. @opmarsl
apupmMeTrueckux komas. Pa3paboTka nporpaMmbl BEIIIOJHEHMs oniepaiuii Hax 32-
pa3psaIHBIMU 0€33HaKOBBIMHU KOJIAMH.

B pesynbraTe BhINONHEHUS 1a00paTOpHOM pabOThI CTYACHT MOMYYaeT 3HAHUS

MPUHITAIIOB OpPTraHU3alry U (YHKIIMOHUPOBAHUS alllapaTHBIX, IPOTPaMMHBIX U IPOTPaMMHO-aIIIapaTHBIX
CPEICTB MUKPOIPOIIECCOPHBIX YCTPOICTB AJIs BHITOTHEHUS apU(METHICCKUX BEIYHCICHUH B
coBpeMeHHBIX OBM..

17

N3yuenne crnocoOOB BBIMIOJHEHUS apU(PMETHUUECKUX Onepaluid. 3arpy3ka U oTiaaKa
IPOTPaMMBbI BBITIOJHEHUS onepanuil Haa 32-pa3psAHbIMU 0€33HaKOBBIMHU KOJAMHU.

B pesynbTate BbINOIHEHHS 1a00PATOPHOM pabOThl CTYJEHT MOJy4aeT HaBbI-KH Pa3pabOTKHU MPOrpaMMHOTO
oOecrieyeHns AJIs MPOTOTUIIOB CHCTEM oOecriedeHus 0€30MacHOCTH KOMITBIOTEPHBIX CUCTEM U CETEH.

18

N3yuenne cnoco6oB xpaHeHus u 00pabOTKU MHOT00aNTHBIX yuceln. Pazpa-60oTka
IropuTMa M MporpamMmbl 00pabOTKH MHOTOOANWTHBIX YHCET U MAacCH-BOB

B pesynbTate BBIIOIHEHHS TA0OPATOPHOH pabOTHI CTYEHT MOIyJaeT 3Ha-HUSA
MPUHIUIIOB pa3MeNIeHust 1 00padOTKH MHOTOOAWTHBIX YMCET U MACCHBOB B IIAMSITH COBPEMEHHBIX DBM.

19

N3yuenne cioco00B XpaHeHHs 1 00pabOTKN MHOTOOAHTHBIX YKcel. 3arpy3-Ka U OTJIajaKa
nporpaMMbl 00pabOTKH MHOTOOANTHBIX YHCEII.

B pesynprarte BRIIOTHEHHUS Ta00paTOPHOI pabOTHI CTYCHT MOTy4YaeT HaBBI-KH pa3padOTKH IPOTrPaMMHOTO
obecrieueHus I IPOTOTHIIOB CHCTEM oOecrieyeHns! 0€301MacCHOCTH KOMITBIOTEPHBIX CHCTEM U CETEH.

20

Jlormueckue onepanuu Hajl OUTAMU MHOTOPA3psIHBIX ci10B. CriocoObl 00-palieHus K
OUTOBBIM MEPEMEHHBIM U X MIPOrpaMMHas peaanu3alus.

B pe3ynbrare BeIMOTHEHHS Ta00PaTOPHOH pabOThI CTYACHT MOMy4YaeT 3HA-HUS
MIPUHIAIIOB pa3MeIIeHUs U JJIOTHIEeCKoi 00paboTKH OMTOBBIX ITEPEMEHHBIX B ITAMATH COBpeMEHHBIX OBM.

21

Jlornueckue onepanuu HaJl OuTaMl MHOTOpa3psIHBIX cIoB. PazpaboTka u oTnaaka
OIIepaTOPHBIX MPOTPaAMM BBIYUCIIEHUS OYIEeBBIX (PYHKIIMA.




/o

HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

B pesynbTate BRITOTHEHHS Ta00PaTOPHOI pabOTHI CTYJEHT MOMy4aeT HaBbI-KH MPOTrPaMMHPOBAHUS
JIOTHYECKUX BBIYUCICHUI B MUKPOIPOLIECCOPHBIX YCTPOHCTBAX B COCTaBE CPEICTB 00ecTIeueH s
0€301acHOCTH KOMITBIOTEPHBIX CUCTEM M CETEH.

22

Jloruueckue ornepamuu HaJl OuTaMi MHOTOpa3psIIHBIX ¢I0B. Pa3paboTka u oTiaaka
OMHAPHBIX TPOTPAMM BBIUYUCIICHUS OyJIEeBBIX ()YHKIIHM.

B pesynbTaTe BRITOTHEHHS Ta00PAaTOPHOI pabOTHI CTYJEHT MOMy4aeT HaBbI-KH MPOTrPaMMHPOBAHUS
JIOTUYECKUX BBIYUCICHNI B MUKPOIPOLIECCOPHBIX YCTPOHCTBAX B COCTABE CPEACTB 00ECIICUCHUS
6€301acHOCTH KOMITBIOTEPHBIX CHCTEM H CETEH.

23

Opranuzanus noanporpamMm M3zydenue cnoco60B opraHu3aiu MoAIporpaMmm
CpencTBaMu si3bIKa accemoiiepa st MukpokonTposuiepa K1986BE92QI.

B pesynbrate BhINoNHEHUS 1a00paTOpHOM pabOThI CTYACHT MOTy4YaeT 3HA-HUS
MPUHITUIIOB OPraHU3alyy MOANPOrPaMM B MUKPOIPOIIECCOPHBIX CHCTEMaX, HEOOXOAUMBIC TIPU
MIPOBEICHUH Pa3pabOTOK Mo 00eCTIeYeHNIO OE30MTaCHOCTH KOMITBIOTEPHBIX CHCTEM U CETeH.

24

Opranuzanus noanporpamm PazpaboTka 1 oTia7Kka mporpaMmmsbl ¢ BBI30OBOM
MOAMPOTrPAMMBI JJIsI MHOTOKPATHBIX BEIYUCIICHUMN.

B pesynbraTe BHIMONHEHHS 1a00pAaTOPHOM pabOThI CTYJCHT OTpabaThIBACT YMEHUS OpraHU3alnu
MOANPOTPaMM B MHKPOIPOLIECCOPHBIX YCTPOHCTBAX B COCTABE CPEACTB oOecreueH s 0e30MacHOCTH
KOMIIBIOTEPHBIX CUCTEM U CETEH.

4.3. CamocrosiTenpHas padboTa 00y4Jaromuxcs.

o/

Bun camocTosiTensHO#M paboThI

N3y4eHne AOMOIHUTENBHOMN JINTEPATYPhI

[ToaroroBka k 1abopaTopHbIM paboTam.

[ToaroroBka k mIpOMEKYTOYHOM aTTECTALIMH.

B W N

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. Ilepeuenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOJIb30BaTh MpHU

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

Ne bubnuorpaduueckoe
Mecto nocryna
/11 OTHMCaHue
1 Xopowesckuid, B. I'. https://znanium.com/catalog/product/2009697 (nara
ApxurekTypa obpamenus: 02.06.2026). — Pexxum qoctyma: 1o MOATIHCKE.

BBIYUCIUTENBHBIX CUCTEM :
yuebHoe nocobue / B. T'.
XOpOmIeBCKHil. - 2-€ u3I.,
nepepad. u gon. - Mockaa :
MI'TY um. baymana, 2008.
- 519 c. - (MudopmaTuka B
TEXHUYECKOM




yauBepcutete). - ISBN
978-5-7038-3175-5. - Tekct

: DJICKTPOHHBIMN.

Hosoxwumos, O. II.
Apxurextypa 9BM u
CUCTEM : YUeOHUK IJIs
By30B / O. I1. HoBOXXHJ10B.
— 2-€ U3/., UCTIP. U JIOTL. —
Mocksa : 3narenscTBo
Opaiir, 2024. — 511 ¢c. —
(Beicmee oOpazoBa-Hue). —
ISBN 978-5-534-18445-7.
— TeKcT : 3meKTpOHHbIH //
O6pazoBarenbHast
wiatdopma FOpaiit [caiit].

URL: https://urait.ru/bcode/535023 (mara oOpamieHus:
02.06.2026).

[ITampos M. . ;
Apxurekrypa u
CTPYKTYpHasi OpraHu3aius
MHUKPOKOHTPOJIJIEPOB
cemeirictBa CORTEX-M :
[D11eKTpOHHBIH pe-cypc] :
yue0. mocobue Ass CTy.
Harp. "MndopmaTuka u
BBIUMCIUTEIIbHAS TEXHHUKA"
u "Undopmannonnas
oe3omacHocTs" / MUUT.
Kad. "Brrauciaurenbabie
CHCTEMBI, CETH 1
uH(pOpMaIOHHAs
0e3omacHOCTh". - M. :
PYT(MUNUT), 2019. - 62 c.

https://library.miit.ru/bookscatalog/2024/arhitektura.pdf

[ITampos M. U.
[IporpammupoBaHue MUK-
POKOHTPOJIIIEPOB CEMENCTBA
CORTEX-M : yue0.
nocoOue JUIst CTyJI. Hamp.
"Undopma-Tika u
BBIYMCIIUTENbHAS TEXHUKA"
u "NH-popmarmonnas
6e3omacHocTs" /; MUNT.
Kad. "Berauciaurenpabie
CHCTEMBI, CETH U
uH(pOopMalOHHAas
6e3omacHocTh". - M.: PYT
(MHUT), 2020. - 88 c.

https://library.miit.ru/bookscatalog/2024/programmirovanie.pdf




6. IlepeuyeHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIb30BAaThCS IIPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Hayuano-texandeckas 6unbmuorexa PYT(MUWUUT) http://library.miit.ru/

(I)opyM CIICIIMAJINCTOB 10 I/IH(l)OpMaHI/IOHHBIM TCXHOJIOTUAM
http://citforum.ru/

HHTEepHET-yHUBEPCUTET UH(GOPMAITMOHHBIX TEXHOJIOTUN
http://www.intuit.ru/

Tematnyeckuii dhopym 1o HH(POPMAITMOHHBIM TEXHOJIOTUSIM
http://habrahabr.ru/

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /I OCBOCHUS JUCIUTLIMHBI (MOIYJIs).

- OC Windows
- Microsoft Office
- Nurepuer-6pay3zep (Yandex u nip.)

8. Ommcanme MaTepHAITBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIUILTHHE (MOIYIIIO).

VYuebnas aynuropusi (KoMmmbloTepHBIN Kiacc) NI MPOBEACHUS] YUEOHBIX
3aHSATUN (3aHSATUNA JIEKITMOHHOTO THUIIA, MPAKTUYECKUX 3aHSATUIN):

- KOMITIBIOTEP MpenojaBarelisa, MyJbTUMEIUWHOE 00OpyaOBaHHE, pabouue
CTaHUMU CTYJEHTOB, 1OCKA.

AyauTopus NOAKIOUEHA K ceTu «HTepHeT».

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

DK3aM€eH B 5 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHblE MaTepuabl, IPUMEHSEMbIE MIPU MPOBEACHUHN MPOMEKYTOUHOM
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHM C JIOKAJIbHBIM HOPMATHUBHBIM
aktomM PYT (MUNT).



ABTODBI:

JIOIIEHT, JOIICHT, K.H. Kadeapsl
«BprunciauTenpHBIE CUCTEMBI U

KBaHTOBbIE KOMMYHHUKALII M.H. lllampoB
CornacoBaHo:
3aenyrommii kadeapoit BCuKK b.B. Xenenkon

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUH H.A. AugpusiHoBa



