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Mporpamma amcumnninHel "MIHpopMaLMoHHas 6e30MacHOCTb OnepauUmroHHbIX CUCTEM peanbHoro BpeMeHn”; 10.04.01 "MiHdpopmaumoHHas
6esonacHocTb".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma amcumnninHel "MIHpopMaLMoHHas 6e30MacHOCTb OnepauUmroHHbIX CUCTEM peanbHoro BpeMeHn”; 10.04.01 "MiHdpopmaumoHHas
6esonacHocTb".

Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. PabyeHko E.FO. (Kadgpenpa paanoguanku, Beicwas wkona
Knbepgouanyeckmnx CUCTEM 1 NPUKNaaHoi anekTpoHnku), Eugene.Ryabchenko@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUN npuobpeTaeMorn KOMNeTEHLUN
OK-1 CNocOBHOCTb K aBCTPaKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
oK-2 CNOCOBHOCTb CaMOCTOSITENLHO NPMOBPETATh C NMOMOLLBIO MHOPOPMALIMOHHBIX
TEXHONOrMiA 1 UCMOMNb30BaTh B NPaKTUYECKON LEeATENbHOCTU HOBbIE 3HAHUS U
yMeHuns
MK-1 CNocOBHOCTb aHaNM3NPOBaTb HaNpaBneHNs PasBUTUS MHZOPMALIMOHHbIX

(TENEeKOMMYHUKALMOHHbIX) TEXHOMOMIA, MPOrHO3NPOBAaTh 3PAPEKTUBHOCTb
CPYHKLIMOHMPOBAaHWS, OLLeHMBATb 3aTpathbl U PUCKK, OPMUPOBATE MOIUTUKY
0e30nacHOCTV 00bEKTOB 3alUThI

MK-10 CrocobHOCTb NMPOBOANTL aTTecTaLMio 06 bEKTOB MHGpOpMaTM3aLun nNo TpeboBaHnsiM
Ge30MacHOCTY UHGOpMaLUK

MNnK-4 cnocobHoCTb paspabaTtbiBaTb NPOrpamMMbl M METOOMKU UCMbITAHWA CPeaCcTB 1
cncTem obecneyeHnst MHpopMaLIMOHHON 6e30MacHoCTU

MK-5 CMocoBHOCTb aHaNM3NpPoBaTb PyHAAMEHTaNbHbIE U NPYKNanHble Npobnembl
MHPOPMAaLIMOHHO 6e30MacHOCTM B YCIOBMSIX CTAHOB/IEHUSI COBPEMEHHOMO
MHChOPMaLMOHHOro oblwecTBa

NK-6 CnocobHOCTb ocylwecTnATb coop, 06paboTky, aHaNIM3 1 CMCTEMaTM3aLMIo
Hay4HO-TEXHMNYECKOM MHADOPMaLMK Mo TEME UCCeaoBaHns, BbIBOp METOLOB U
CPencTB pelweHmnst 3aaadyn, paspabaTbiBaTb NiaHbl U NPOrpaMMbl MPOBEAEHUS
Hay4HbIX UCCNEeOBAHUIA 1 TEXHNYECKMX pa3paboTok

MK-7 CNocobHOCTb npoBOONTb 3KCNepunMeHTalbHble nccnenosaHn4a 3alMWeHHOCTHN
06 bEKTOB C NPUMEHEHNEM COOTBETCTBYIOLWUX PU3NYECKMX N MATEMATUYECKMX
METOO0B, TEXHNYECKNX N NPOrpaMMHbIX CpencTs O6pa6OTKI/I pe3ynbtatoB
QKCNepuMeHTa

MK-8 cnocobHoCTb 06pabaTtbiBaTh pesynbTaThl IKCNEPUMEHTANBHBIX UCCNELOBAHW,
0GPOPMNATE HAYYHO-TEXHNYECKME OTHETHI, 0630PbI, FOTOBUTL MO Pe3ynbTatam
BbINOMHEHHBIX UCCNENOBAHNIA HAYYHbIE JOKNaAbl U CTaTbt

MK-9 CMoCO6HOCTb NPOBOANTL ayAMT MHGPOPMALMOHHOM 6e30NacHOCTY UHOPOPMAaLIMOHHBIX
cUCTEM 1 06 bEKTOB MHGOpMATU3aALMN

Obyyatolpmincs, 0OCBOMBLUNIA LUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

- OCHOBHbIE MOHSATUSI CUCTEM pPeanibHOro BPEMEHU;
- TexHonorun noctpoexmns sapa OC;
- OCHOBbI 0becrneveHns 6e3onacHoct B OC.

JonxeH ymeTtb:

- MPUMEHATb MONYYEHHbIE 3HAHWSA Ha MPakKTUKe;
- npumeHaTb QNX 6.6.0 Ha nnatgoopmax ARMv7 n x86.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

- npumeHeHsaTb OC Linux ns cMCTeM MArKOro peasibHoro BpEMEHN;
- paspabaTtbiBaTb MHOro3anayHble 1 MHOrOMOTOKOBbIE MPUNOXEHUIA.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO
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Mporpamma amcumnninHel "MIHpopMaLMoHHas 6e30MacHOCTb OnepauUmroHHbIX CUCTEM peanbHoro BpeMeHn”; 10.04.01 "MiHdpopmaumoHHas
6esonacHocTb".

LaHHaa oucumnnmHa (mogynb) BkNtodeHa B padgen "61.B.0M.7 ducumnnmHbl (Mogynu)" OCHOBHOM NPOGIECCMOHASBHOA
obpasoBatenbHoii nporpammbl 10.04.01 "MHdopmaumnoHHas 6esonacHocTb (MaTeMaTtnyieckue MetToabl v NPOrpamMMHbIe
TEXHONOrMM 3aLMTbl MHGOPMaLUMK)" 1 OTHOCUTCS K 0653aTENbHBIM AUCLUMIMHAM.

OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMIMNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 18 4aca(oB), B TOM Yncne nekuun - 0 4aca(oB), npaktTudeckme s3aHatus - 0 yaca(os), nabopaTopHblie
paboTbl - 18 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 54 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMIUHDIL: 3K3aMeH BO 2 CEMECTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bupabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / MX TPYyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuelllabopatopHble
Jlekunm 3aHATUSA paboTbl
1.|Tema 1. ®Paiinosas cuctema B O3Y. 2 0 0 2 6
Tema 2. PannoBbLIe CUCTEMBI
2.[tBepooTenbHbix Hakonutene ETFS 2 0 0 2 6
n FFS3
Tewma 3. lNocnenosaTenbHble
3-\uHrepdpericel UART, 12C, SPI 2 0 0 2 6
Tema 4. dannosas cuctema:
4. KOHTPO/Nb JocTyna 2 0 0 2 6
Tema 5. CosgaHune u ynpaeneHve
5 npoueccamm 2 0 0 2 6
Tema 6. VIHBepcun npropuTeTos
6. BbIYNCIIUTENBHBIX MOTOKOB. 2 0 0 2 6
Tema 7. Bpems 3anasgbiBaHns
£ npepbiBaHUN. 2 0 0 2 6
8.|Tema 8. darnosas cucrtema. 2 0 0 2 6
Tema 9. CeTeBoe B3anMOOeNCTBUE:
9.|noTOKOBbIE 1 AeiTarpaMMHble 2 0 0 2 6
COKETHI.
Toro 0 0 18 54

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. dPannosas cuctema B O3Y.

DyHKUMM 1 CTPYKTYpa ONepaumnoHHON CMCTEMBI (annapaTHble CpeacTsa, NPoLEecchl, chanosas CUCTeMa, NamsaTb 1 np.).
®darinosas cucrema B O3Y. Apxutektypa channosoii cuctemol 8 O3Y.

darinosas cucrema B O3Y B MUHMATIOPHBIX BCTPAUBAEMbIX CMCTEMAX

Tema 2. dPannosble cucteMbl TBepooTeNbHbIX Hakonutenen ETFS un FFS3

darinosas cuctema TBEPLAOTENbHbIX HAKOMUTENEN.

®darinosas cuctema ETFS. MNoHaTme TpaHsakuum B ETFS, MexaHnam TpaH3akumm, CTpyKTypa TpaH3akuuu.
daiinosas cuctema FFS3. OcobeHHocTn FFS3. Pasnens! ¢ ¢paiinosoii cuctemoi

FFS3.

Moppepxka cneumndpmkauun POSIX.

Tema 3. NocneposartenbHble UHTepcpencel UART, 12C, SPI
NHTepdelicbl nepenayn. OcobeHHOCTM peanvaauny nocnenoBaTebHbIX MHTePMEencoB nepenayn gaHHbIX.

CtpaHnua 4 13 9.
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NHTepdeiic USART. Cxema pabotbl. KoHTponb 4éTHocTn USART. dusunyeckas peanmsaums USART.
MocnenoBatenbHblin nHTepdoeiic SPI. Cxema paboTbl. [MpoTokon nepenayn SPI.

NHuTepgoelic 12C. Cxema paboTbl. [Mepenaya naHHbIX. YNpaBneHne anekTponutaHmeM.

Tema 4. PannoBas cuctema: KOHTPONb AOCTyna

AnnapaTHble U NPOrpaMMHble OCHOBbLI 0becneydeHunst uHgopmaurnoHHol 6esonacHocTy B OC.
KoHTponb goctyna B OC peanbHoro BpemeHn. OcobeHHOCTH. YS3BUMOCTI.

BasoBas cuctema koHTpons poctyna B OC peanbHOro BpeMeHMU.

YCTpoCTBO ynpaeneHust namstblo. BupTtyanbHas namatb. 3awmta CTpaHnL, U CerMeHTOB.

Tema 5. CospaHue 1 ynpasneHue npoueccamm

Mwukposaaopo QNX Neutrino 6.6. [MoTokn 1 npouecchl B MUKpOSape.

KoHTekcT npouecca. MNMoToku B npouecce.

YnpasneHnve npoueccamu. [pnoputet npoueccos. ANropntMbl NAaHNPOBaHMS.

CpencTtBa Mexs3agadHoro s3avmoaeincteus. Ouepenm coobueHuii B ctaHoapte POSIX n QNX. Pasgensemas namsito.

Tema 6. UHBepCcUM NPMOPUTETOB BbIYMC/INTESIbHBIX MOTOKOB.

MNoHATNE MHBEPCKM MPUOPUTETOB BbIYNCIIUTENbHBIX NOTOKOB. V3yyeHne mexaHnamoB nHeepcum. [NporpaMmmHbie MeToAbI
onpeneneHns NHBepcun NPUopuTETOB.

OnpeneneHve BpeMeHN peakuuy 3afa4yun Ha annapaTtHoe npepbiBaHue.

Tema 7. Bpems 3ana3abiBaHUA NpepbiBaHUN.

OnpeaneneHve BpeMeHn 3anasabiBaHns npepbisaHuii. NporpaMMHbie MeTOAb ONpeaeneHns BpeMeHn 3anasibisaHuns
npepbIBaHNIA.

N3yyeHwne Tarimepos. MNapameTpbl 1 xapakTepucTuku Taimepa. OnpeneneHne xapakTepucTuk HeyCToNYnMBOCTH
TanmMepa.

Tema 8. dPannosas cucrtema.

daiinosas cucteMa:o6bekTbl haitnosoit cuctemsl OC peanbHoro BpemeHn. MaHunynaums o6 bektamm U CChINKn Ha
06bekThl B chainosoli cucteme OC peanbHOro Bpemenun. dainnosas CUCTeMa: NOTOKOOPUEHTUPOBAHHBIA LOCTYM K
naHHbIM. OpraHu3aums noToKOOPUEHTUPOBAHHOMO AOCTyNaA K AaHHbIMM.

dainosas cuctema: 6noyHble yctpoicTea. Pabota ¢ 6no4YHbIMU yCTPONCTBAMN.

Tema 9. CeTeBOE B3aMMOOeACTBME: MOTOKOBbIE U AeNTarpaMMHbI€ COKETbl.

MoHsATme coketa. CTpykTypa cokeToB. [10TOKOBbIE U AeATarpamMMHbIE COKETHI.

KnneHT-cepBepHble cuctembl Ha coketax OC peanbHOro BpeMeHM.

Cetesas nogcuctema OCPB QNX. PaspaboTka ceteBbix parisepo. Cetb Qnet.

Moppepxka cteka npotokonos TCP/IP. Pabota co ctekom npotokonos TCP/IP.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolmxcs BeINOMHSETCS Mo 3a4aHNI0 U NPU MeTOOMYeCKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTeNnbHyo paboTy. CamocTtosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTarT v
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CMPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HaHWA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOJO NO AUcUnninHe.

OpraHunsauus caMocTosTenbHol paboTel 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNs 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumanmTeTa, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npvikaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB heaepanbHoro rocyapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO y4peXx AeH s
BbICLIEro NpodpeccmoHansHoro obpasosaHus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBeEpCUTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) dpoegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

VHdbopmaLmoHHbI MaTtepuan no texHonorum 1-Wire - www.elin.ru
NHgopmaLmoHHblid nopTtan no npnbopHbiM nHTepdpeicam GPIB/IEEE488 - www.gpib.ru

JlekumoHHbI Kypc "TepudpepuiiHbie YCTPONCTBA BbIMUCINTENBHOM TEXHUKKN" -
http://www.intuit.ru/studies/courses/3460/702/info

YyebHbiii MaTepuan no texHonorum LVDS - hitp:/kit-e.ru/articles/interface/2001_04_52.php
YyebHbIi MaTepman no uMgpo-aHanorossiM npeobpasosatensm - http://www.limi.ru/dacs/dacsindex.htm

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

B xone camocTosTenbHon paboTbl MarucTpaHT roTOBUTCS K MPaKTUHECKUM 3aHSATUSM NO NPenyCMOTPEHHbIM TeMam. [ns
MOArOTOBKM UCMOMNb3YyeTCS TEOPETUYECKUIA MATEPMan, BblAaHHBIA NpernofasaTteneM, a Takxe matepuan us
pekoMeHayeMol 1 [ONONHUTENBHON NMTepaTypbl, UHTEPHET-UCTOYHUKOB.

- PekoMeHpauum no noaroToBke K BbIMOMHEHNIO naﬁopaToprlx pa60T

Mpw BbINONHEHNM NabopaTOPHbIX HEOBX0AMMO PYKOBOACTBOBATLCS YHEOHO-METOANYECKMM MATEPUASIOM,
npenocTaBnsiemMbiM B y4ebHbIX nabopatopusix.

- PekomMeHgauuy no noarotoeke K yCTHOMY ONpocy

Ins noaroToBKM K YCTHOMY ONpocy npenofasaTenem npefocTaBnseTcsl nepeveHb TeM U Noapasfenos, no KOTOPbIM
NPOBOANTCS YCTHbIN OMpPOC.

- CoBeThbl MO NOArOTOBKE K 3K3aMeHy
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MoaroToeka K 9K3aMeHy no ocBavBaemon gucumninHe seteTcs no yCTaHOB/IEHHOMY CMNMUCKY BOMPOCOB, BblaBaeMOMy
MarncTpaHTam npernogasarenem He no3xe 4em 3a Henento 00 OaTthbl coadn 3K3aMeHa. Kaxabii MarncCTpaHT nony4vaeTt Ha
aK3aMeHe bunet ¢ OByMSA BOMpocamum no ﬂpOVI,ﬂ,eHHOMy mMartepuany n rotoBuUT Ha HUX NMUCbMEHHbIN OTBET B Te4eHne 60
MUHYT. Choaya sk3ameHa nponcxognt B yCTHOI7I popme, B cnyyae HeobxoauMoCTK npenonasaresib UMeeT npaso 3a4aBaTb
OOonoNnHNUTEeNbHbIE BOMPOCHI Ha J'IIO6yIO ﬂpOVI,EleHHYIO Temy aucunninHbl, a Takxe no paHee npo,u,enaHHon ﬂpaKTI/I‘-IeCKOVI
pa60Te. rlpVI NnoAroToBKe K 3K3aMeHy HeobxooMMOo NOBTOPUTb TeOpeTM'-IeCKVIVI mMatepunan no KOHCNEeKTy nekuun.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNIVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C MpenonasateneM, yKOMNnekToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanWAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWMMNCs MHBANIMAAMI U NLAMW C OrPaHNYEeHHbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NOMyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIXKNTENIbHOCTU caa4m oby4atolwmMMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTAaHOBNIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXUTENIbHOCTU CcOayn 3a4éTa UM aK3ameHa, npoBoaonMOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0By4yatoLerocs npu 3awmTe KypcoBoi paboThl - He Bonee Y4em Ha 15 MUHYT.
Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 10.04.01

"NHdbopMaumoHHas 6e3onacHoCTb” 1 MarmcTepckoi nporpamme "MaTtemMatnyeckme METOLb! M MPOrpaMMHble TEXHONOrK
3awWmnTbl THGoOpMauun®.
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651.B.04.7 VHgbopmaumoHHas 6e30r1acHOCTb 0nepaLoHHbIX
CUCTEM pPeasibHOro BPEMEHU

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 10.04.01 - IHdpopMaumnoHHas 6e3onacHocTb

Mpodpmnb noarotoskn: MaremaTnyeckme MeTobl U NPOrpamMMHbIe TEXHONOrMUW 3aWmnTbl MHdopMaLmnm
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0byyeHUns: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. MpokoneHko, A. B. CuHTE3 crncTem peanbHOro BpEMEHM C rapaHTUPOBaHHOW OOCTYMHOCTbIO
NpPOrpamMMHO-NH(POPMALMOHHBIX PECYPCOB [ONEKTPOHHbIN pecypc] : MoHorpadms / A. B. MNpokoneHko, M. A. Pycakos,
P.1O. Llapes. - KpacHosipck: Cub. gpenep. yH-T, 2013. - 92 ¢. - ISBN 978-5-7638-2748-4.
http://znanium.com/bookread2.php?book=492781

2.be3onacHoCTb 1 ynpasneHne SOCTYNOM B MHGOPMAaLUMOHHBIX cructemax: YuebHoe nocobue / A.B. Bacunbkos, A.A.
Bacunbkos. - M.: ®opym: HAL UH®PA-M, 2013. - 368 c.: un.; 60x90 1/16. - (MpodeccroHanbHoe
obpasoBaHue).(nepennet) ISBN 978-5-91134-360-6 - http://znanium.com/bookread2.php?book=405313

3 OnepauwnoHHble cuctembl. OcHoBbl UNIX: YuyebHoe nocobue / BaBpeHiok A.B., Kypeiwesa O.K., Kytenos C.B. -
M.:HUL, MHDPA-M, 2015. - 184 c. http://znanium.com/bookread2.php?book=504874

JdononHutenbHaa nuteparypa:

1.Hectepos, C.A. OCcHOBbI MHZOPMALIMOHHO 6E30MACHOCTU. [ONEKTPOHHbIN pecypc] : yueb. nocobue ? SnekTpoH. faH. ?
Ch6. : NNaHb, 2017. 27324 ¢c. ?

Pexum pocrtyna: http://e.lanbook.com/book/90153

2. Maptbika T. J1. IHgpopmaumoHHas 6e3onacHocTb [OneKTpoHHbI pecypc]: YuyebHoe nocobue /T.J1. MapToika, L.,
Monos. - 5-e na3g., nepepab. u non. -

M.: dopym: HULL MHDPA-M, 2014. - 432c¢.: nn.; 60x90 1/16. - (MpodeccroHansHoe obpazosaHue). ISBN
978-5-91134-627-0, 1000 aka.

http://znanium.com/bookread2.php?book=420047
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651.B.04.7 VHgbopmaumoHHas 6e30r1acHOCTb 0nepaLoHHbIX
CUCTEM pPeasibHOro BPEMEHU

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

HanpasneHnne nogrotosku: 10.04.01 - IHdpopmaumnoHHas 6e3onacHocTb

Mpodpmnb noarotoskn: MaremaTnyeckme MeTobl U NPOrpamMMHbIe TEXHONOrMNW 3aWmnTbl MHdopMaLmnm
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia
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OcBoeHWe ancuMnInHbI (MOoyns) npeanonaraeT UCMnonb3oBaHne CneayolWero NPorpaMMHoro obecneyeHns u
VHPOPMAaLIMOHHO-CMPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-meToamyeckas nurepatypa ons AaHHOW ANCLMNANHBI UMEETCS B HANNYMK B 3NEKTPOHHO-6MBNNOTEYHOM cncTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYNHERILNX POCCUINCKMX YHEHBIX, PYKOBOAUTENEN rOCYapCTBEHHbIX OpPraHoB, Npenoaasarenei BefyLumnx By30B CTPaHsbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMCcToB B pasnnyHbix cgpepax busHeca. PoHnO 61bAmMoTeku cHopMUPOBaH C yHETOM
BCEX N3MEHEHNI obpa3oBaTenbHbIX CTaHAAPTOB W BKOYaET y4ebHuKN, yuebHble nocobus, yiebHo-MeToanYeCKme
KOMMneKchbl, MOHorpaduu, asTopedeparbl, Auccepraunm, 3HLUMUKNONEeANn, CRoBapu 1 CNPaBoOYHUKN,
3aKoHoJaTenbHO-HOPMaTMBHbIE AOKYMEHTbI, CrneLmnanbHbie Nepmoanyeckne n3naHns n n3naHus, Bbinyckaemble

nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




