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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Ienbto npenofaBaHus JUCLMILUIUHBI SBJISETCS OOYUCHUE CTYAEHTOB OCHOBAM KOMIIbIOTEPHOM aBTOMATU3aIUU SKCIEPUMEHTA:
0030p OCHOBHBIX THIIOB JaTYMKOB M YCHIIUTENEH 1T HOPMHPOBAHHKS CUTHAJIOB C JaTYNKOB; PACCMOTPEHHE PA3INIHBIX THIOB

1 po-aHanorosslx npeodpasosareneil (L{AII) u ananoro-nudpossIx npeodpasosateineit (ALIT); nonydyenue 6a30BbIX CBEASHUH 110
uHTepdericam nepconansHoro kommetotepa (1K) u cranaapraM NpOMBIILICHHBIX HHTEPEHCOB.

OCHOBHEIE 3aJa4uu JUCHHUILIUHBIL:

1. M3y4eHne OCHOBHBIX IPHHIUIIOB aBTOMATU3ALNH (U3MIECKOT0 SKCIIEPUMEHTA, IPHMHIMIIA PabOThHl OCHOBHBIX IPHOOPOB U
crnoco0a Ux IPUMEHEHHUS.

2. M3yueHue cTaHAapTHBIX UHTEpdElicoB.

3. I/I3yquMe MPUMEHCHUS MUKPOKOHTPOJIJIEPOB B aBTOMAaTU3UPOBAHHBIX CUCTEMaAX.

4. 3HaKOMCTBO C KOMIIBIOTCPHBIMH IIpOrpaMMaMiy, IPUTrOAHBIMHA [JI1 aBTOMAaTU3alluU SKCIICPUMEHTA.

PeSyJ’ILTaTLI O6y‘I6HI/I${ T10 JTUCOUIUTMHE HAIIPaBJICHBI HA JOCTHXKCHHUC HHIANKATOPOB!:

[IK-2.1. Obnanaet 3HaHUSIMU O NIEPEIOBOM OTEUECTBEHHOM U 3apYO€KHOM OIBITE SKCILIyaTalluy U TEXHUYECKOTO 00CTyKUBAHUS
2JIEKTPOHHOI0 000pyJOBaHUS;

TIK-2.2. JleMOHCTpUpYyeT YMEHHE CTaBUTh HAy4YHbIC 3a]]a4il B 00JIaCTH MEIUIIMHCKON (DU3UKH U pelIaTh UX C UCIOJIb30BaHUEM
COBPEMEHHOT0 000PYIOBAHMS H OTEUECTBEHHOTO U 3apYOEKHOTO OIIBITA;

TIK-2.3. imeeT npakTH4YeCKuii ONBIT (HABBIKK) MPOBEICHHUS HAYYHO-HUCCIICAOBATEIBCKUX paboT, OMUPAsCh HA UCIOIb30BaHKE
COBPEMEHHOI0 000PYI0BaHUS U OTEUECTBEHHOTO U 3apy0exHOT0 OIbITA.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Luk (pasaen) OIOLT: [B1.B./1B.03.02

2.1 TpeGoBaHus K NMpeIBapPUTEIHLHOI MOAT0OTOBKE 00yUYaloIIerocs:

2.2 JIncuUNINHBI U MPAKTHKH, 1JI51 KOTOPBHIX 0CBOEHHE JTAHHOH TUCHHUILIMHBI (MOAYJIsI) HEOOX0IMMO KaK MpeallecTByolIee:

KommerorepHsie MeTOIBI 00pabOTKH HHOOPMAITHN

IToaroroBka k mpoLeAype 3alUThl U 3aIIUTA BHITYCKHOM KBaIH(pUKAIMOHHOH paboThI

TIpou3sBocTBEHHAs MPAaKTHKA (HAYYHO-HCCIIE0BaTeIbCcKas paboTa)

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIATLTAHEI
(MOJY.JIsT)

IIK-2: CriocofeH k aHAJIM3Y JAaHHBIX HAYYHOIl JIUTEPATYPhl, HAYYHO-TEXHUYECKOH JOKYMEHTAIIUHU, IPYTHX
UHG(pOPMALIMOHHBIX pecypcoB U (OPMYJIHPOBKE HA €ro OCHOBE 32124, CBA3AHHBIX C peajn3anue npodeccuoHaJIbHbIX
pynxnmii

3HaTh:

Hnst noctrmxenns [1K-2.1: mpUHIMIBI KOMITBIOTEPHOW aBTOMATH3alNH (GU3NYECKOTO SKCIIEPHIMEHTA; Ha3BaHUE U BO3MOXKHOCTH
MOMYJISIPHBIX KOMITBIOTEPHBIX MPOrPaMM B 00JIACTH aBTOMATHU3AIMH YKCIIEPUMEHTA; Ha3BaHHUE, HA3HAUYECHUE U MPUHLIUIIBI paOOThI
JTATYUKOB U JIETEKTOPOB, OCHOBBI IN(POBOH 00pabOTKK CUTHAJIOB, CTAHAAPTHBIE KOMITBIOTEpHBIE HHTEP(eiich

YMmeTnb:

Jns noctwkenus I1K-2.2: ucnonp3oBaTh KOMIBIOTEPHBIE IPOrPaMMBbI B 00J1aCTU aBTOMATH3aL UK 3KCIEPUMEHTA; pa3pabaThiBaTh
cxeMy 00beAMHEHUS HU3MUECKUX TPHOOPOB U KOMIIBIOTEPOB B MPOCTYIO HKCIIEPUMEHTAIBHYIO YCTAHOBKY; IPOrPaMMHPOBAThH
00paboTKy (aifioB ¢ JaHHEIMH U TpadHIeCKOe IPEICTABICHAE PE3yIIbTaTOB

Baanern:

HJ’IS{ JAOCTHXXCHUSA TIK-2.3: HaBEIKaMH KOMHI)}OTG]Z)HOI‘/'I 06pa6OTKI/I pPE3yJIbTaTOB I/I3MGp€HI/II7U HaBbIKaMH MOHTax><a U UCIIOJIb30BaHUA
MPOCTBIX aBTOMAaTU3UPOBAHHBIX OKCIICPUMECHTAJIBHBIX YCTaAHOBOK

B pe3yabTaTe 0cBOEHUS AMCHUTIIHHBI 00yYAIOIIHIICH T0KEH

3.1|3naTth:
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cTp. 4

311

TIPUHIUIIBI KOMHLIOTepHOﬁ aBTOMaTu3aluu (bI/IBI/I‘IeCKOFO OKCIIEPUMCHTA; HA3BAHUEC U BO3MOKHOCTHU ITOITYJISIPHBIX
KOMITBIOTEPHBIX IIPOrpaMM B obactu ABTOMATHU3alluH DKCIICPUMEHTA; Ha3BaHUEC, HA3HAUYCHUEC U IPUHIUIIBI pa6OTLI
HAaTYUKOB U JETEKTOPOB, OCHOBbBI HH(l)pOBOfI 06pa6OTKI/I CUTHAJIOB, CTAHAAPTHBIC KOMIIBIOTCPHBIC HHTCp(bCﬁCH

3.2|Ymern:

3.21

UCIIOJIb30BaTh KOMIIBIOTEPHBIE IIPOrPAMMBI B 00JIACTH aBTOMATH3aIMU SKCIIEPUMEHTA; Pa3pabaThiBaTh CXEMY
00BbeTMHEHNS (PU3MIECKHX TPHOOPOB M KOMITBIOTEPOB B MIPOCTYIO 3KCIIEPUMEHTAIBHYIO YCTAHOBKY;
IporpaMMUpoBaTh 00paboTKy (ailioB C JaHHBIMU U IpaUueCcKOe MPEICTaBICHUE PE3YIbTATOB

3.3|Baagern:

331

ABTOMATU3WPOBAHHBIX OKCIICPUMEHTAJIBHBIX YCTAHOBOK

HaBBIKaMU KOMHLIOTepHOfI 06pa60TKI/I PE3yIbTAaTOB HSMCPGHHﬁ; HaBbIKaMH MOHTa’>ka 1 UCIIOJIb30BaHUA IIPOCTHIX

4. OBPBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6Lwaa TpyooeMKocTb

23ET

YacoB 1o yueOGHOMY ILTaHy : 72
B TOM YHCIIE :

ayJUTOpHBIE 3aHATHS : 28
camocTosITeNbHas padoTa : 43,8

KOHTaKTHas pabora: 28,2

3a4eThl 1

Buapr KOHTPOJIST B CEMECTpax:

HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAYJIS)
Kon HaunmenoBaHue pa3/ie/ioB U TeM /BUJ 3aHATU/ Cemectp | YacoB Jlutepatypa
3aHATHS / Kvpe
Pazpen 1. laTYuKH 1 JeTeKTOPBI. AHAJIOrO-nu(ppoBoe npeodbpazoBanue

11 Jaruuku. IIpeobpazoBaHue HEANEKTPUIECKUX BETUUUH B HIICKTPHUECKHUE. 1 4 JI1.1J11.2J11.3
Jerekropsl. Jlormueckre GyHKIUH U YCTPOMCTBA. AHAIOTOBBIC H IU(PPOBBIC JI1.4J12.1 J12.2
curHansl. [Tpunun ananoro-mudposoro npeodpasosanus. [lapamiensHblii 013233 54 55
ALTIL Teopema Korenpaukosa. /JIex/

1.2 DopMyIUpOBaHUE ONPEAEIECHUI: KOMIBIOTEP, aBTOMATU3ALMs, IKCIIEPUMEHT 1 4 JI1.1J11.2J11.3
(manuBHOyanpHas paboTa). CocTaBlieHHE BOIIPOCOB HA CEMECTP; 3allOTHEHHE JI1.4J12.1 J12.2
Tabnuupl QyHKIWiA 1 poTorpaduil AETEKTOPOB U AATUUKOB C IIOMOILBIO 013233 35455
JAaHHBIX W3 UHTEpHETA (TpynmnoBas paboTa).

YcTaHoBUTH Ha cMapT(OH IporpaMmy rpaduueckoro npeacTaBIeCHUs
MIOKa3aHUIl CEHCOPOB, BBIIUCATh B TETPaJlb XaPAKTEPUCTHKH CEHCOPOB.
Beryuuts nexknnoHHbIH Matepuai. /Cp/
Paznen 2. UnTepdeiicel BBOJa-BbIB0OA U PACIIMPEHHSA
21 USB, Bluetooth, HDMI, PCI express, Ethernet /JIex/ 1 4 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
013233 54 55

2.2 TectupoBanue ObicTpoaeiicTBus narepdeiicos USB, Bluetooth, HDMI, 1 4 JI1.1 J11.2 J11.3
Ethernet. TTonxmouenue Bugeokapt k PCI express. Ckpunt Ha VisualBasic JI1.4712.1 J12.2
IUTSI 3aTIFCH 3BYKA. D1 D2 53 54 D5
M3roroButTh caMoIeNIbHBIH MUKPO(OH U MOAKIIOYUTE €T0 K KOMITBIOTEPY
gyepe3 pa3péM TRS. ABTOMATHYECKH 3aIiCcaTh 3BYK C MOMOLIBIO CKPHUIITA
VisualBasic u mnanuposuuka 3aaad Windows. BeryqauTs JTeKIIHOHHBIN
marepuain. /Cp/

Paznen 3. CereBble nnTepdeiicnl
3.1 RS-485, Ethernet ¢ mportokonom IPv6, ZigBee. Tomosoruu cereit. /JIex/ 1 4 JI1.1 J11.2 J11.3
JI1.4J12.1 J12.2

0103233 5455
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3.2 CoenuHenue BUTOIT mapkl ¢ pa3bémMoM 8P8C, oObeMHeHHEe KOMIIBIOTEPOB B 58 JI1.1J11.2J11.3
CEeTh C MIOMOIIBI0 KOMMYyTaTopa JI1.4J12.1 J12.2
Hacrpouts IPV6 B nomamineii cetu. Belyunts nekunonHsli Mmatepuan /Cp/ 013233 54055
Paznen 4. KontpoJsuiepst

4.1 KonTtposiepsl, MUKpOKOHTPOJUIEPHL, IPOTPaMMHPYEMBIE JIOTHYECKHE 4 JI1.1J11.2J11.3
KOHTpOJUIepbl. KOMIMIATOPBI U Cpeibl pa3pabOTKH MPOrpamMM st JI1.4J12.1 JI2.2
KOHTpoJuiepoB. IIporpammaropsl. /Jlex/ 01323354055

4.2 [Ipocreiimias mporpaMma ajst KOHTpoJuiepa 6 JIL.1J11.2J11.3
CocTaBUTh CIIUCOK HAa3BaHUM U HA3HAYCHUN MUKPOKOHTPOJUIEPOB Ha JI1.4J12.1 J12.2
CHUCTEMHOH IIjIaTe JOMAIIHEro KOMIbIOTepa. BeIyuuTh JTeKIIMOHHBIN 013233 54055
Mmarepuan /Cp/

Paznen 5. ACY u CAY

5.1 CucreMbl peanbHOro BpeMEeHU. ABTOMAaTU3UPOBAHHbIE CUCTEMBI YIIPABICHUS 4 JI1.1J11.2J11.3
¥ CUCTEMBI aBTOMATHUECKOTO YIIPABICHNUS: Ha3HAUCHUE, PA3IHIusI, JI1.4J12.1 JI2.2
crpykrypa, npumepbl. SCADA-nakets. TANGO. /Jlex/ 013233 54 35

5.2 Cucrema peanbHOTO BpeMEHHU 1: HamucaTh IporpaMMmy, KOTopast BBIBOJUT 6 JI1.1J11.2J11.3
coobmenne «HakMuTe KJIaBUIY B TeUCHHE CEKYH/IBI» Uepe3 ClIydaitHbIe JI1.4J12.1 J12.2
UHTEpPBAJIbl BpDEMEHHU, B TEUEHUE CEKYHJIbI XKAET HaXKaTusl KJIaBUILY, 013233 54 55
MIOJICYHUTHIBAET, CKOJIBKO Pa3 MOJIB30BaTeNb YCIel BOBPEMsT HaXKaTh KIIaBUIIY.

JnuTenbHOCTh SKCIepUMeHTa | MUH.

Cucrema pearbHOTO BpEMEHH 2: HaIllcaTh IPOrpaMMy, KOTopast 4epes
clly4yaiiHble HHTEpBaJbl BpEMEHH BBIBOJUT B TEKCTOBBIH (hailll «1aHHBIE ¢
mpudopa» 1 MEePUOANIECKH N0 THUM JaHHBIM CTPOUT IpaduKH 3aBUCHMOCTEH
0T BpeMEHH. BblyunTh JIeKIIMOHHBIN MaTepuan /Cp/

Paznen 6. [lapasiensHas nugpoBasi 06padoTKa TaHHBIX

6.1 YpoBHM MHOTOIIOTOYHOCTH: SIPO, IPOLIECCOP, CUCTEMHAsI [J1aTa, CUCTEMHBII 4 JI1.1J11.2J11.3
ook, knactep, GRID. Apxurekrypa VLIW. TIoTOKOBBIE KOMITBIOTEPHI. JI1.4712.1 J12.2
Macmtabupyemocts. 3akoH Amaana. Crangaptel OpenMP u MPI. 013233 54 55
Ionnepsxka napajuienusma B si3bIKax BHICOKOTO ypoBHSL. /JIex/

6.2 Hanucarts B cpene PascalABC nporpammy, koTopast co31aét 60JIbLIoiH 6 JI1.1J11.2 J11.3
TEKCTOBBIH (haiis1 co cToNOIaMK JaHHBIX, 3aTEM CUNTHIBACT TH JIaHHBIC U3 JI11.4J12.1 J12.2
(aiina 1 BRIYUCIAET CPEJHUE 3HAUCHHUS 110 cToNIOnaM. CpaBHUTD BpeMs 013233 54 55
BBIYHCIICHHH B OJTHOIIOTOYHOM ¥ MHOTOITOTOYHOM PEXUMaX.

IToAroTOBUTH NMPE3EHTAIMIO O MapayIeIbHONH 00pabOTKe JaHHBIX Ha OTHOM
13 KPYITHBIX IETEKTOPOB. BeryunTs nekunoHusnid matepuan /Cp/
Pa3znesn 7. 3nakomcrBo ¢ LabView

7.1 BupTyanbHbIil FeHEpaTOp CUTHANOB: rpad)UueCcKUil U TEKCTOBBIN BBHIBO/] 2 JIT.1 J11.2 JI1.3

naHHbIX. /Jlex/ JI1.4J12.1 J12.2
213233 54 55

7.2 [ToAroTOBUTH MPE3EHTAIHIO O Cpeax BU3YAILHOTO TPOTPAMMHUPOBAHHUS IS 6 JIT.1 J11.2 JI1.3

u3MepeHus u apromaruzanuu. /Cp/ JI1.4J12.1 J12.2
013233 54 55
Paznen 8. IlporpamMMmel 1151 3aNMcH U aHAJIN3A 3BYKa

8.1 3HaKOMCTBO ¢ mporpammamu Audacity: 3anmce ¢ MEKpodoHa U JTHHEHHOTO 2 JIL.1JI11.2 J11.3
BX0J1a, PKCIIOPT (haiinoB, MI3MEHEHHE TOHA C COXPAHCHNUEM TeMIIa, YAAJICHe JI1.4J712.1 J12.2
1IyMa, CIIeKTpasbHbIH aHamu3 /Jlex/ 010523334035

8.2 3amnosHeHne TabNUIbI CTAHAAPTHBIX (OpMaTOB 3BYKOBBIX (ailJIOB: Ha3BaHHE, 6 JIL.1JI11.2 J11.3
MIPUHLMIIBI U PEXKUMBI KOJUPOBAHUS, YACTOThI JUCKPETU3ALIUH, CTPYKTYypa JI1.4J712.1 J12.2
¢aiinos. Pabora ¢ Audacity: 1) cpaBHeHHE CIICKTPOB 3aITHCEH peUr pa3HbIX 010523334035
JIOJZIeH; 2) MUKIIMPOBaHUE 3amuceil; 3) 3amoaHeHne TabIuIbl BAPHAHTOB
GunbpTpanyy B SKBaNaizepe: Ha3BaHue, KpuBask QUIBTPaLUH, CyObEKTHBHBIN
s ekt punprpanun (Ha 4to nmoxoxe 3Bydanue) /Cp/

Pa3znen 9. Unas koHTaKkTHasi padoTa
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9.1 WupuBuayanbHble KOHCYIbTAIMU, TEKYIHH KOHTpob /MKP/ 1 0,2 JI1.1J11.2J11.3
JI1.4712.1 J12.2
01052393 54 35

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. Ilepeyens BUI0OB OLIEHOYHBIX CPeACTB

KonTponbHble 3aanus U1l TEKYIIETO0 KOHTPOJIS.
3anaHus M BOIPOCHI K 3a4ETy.

6.2. TunoBbie KOHTPOJIbHBbIC 3aIaHUAA U UHbIC MaTepHUaJIbl 1JIs TeKyl.[Ieﬁ aTrecTaluu

. 3aMONHUTH TAOJIUIy HA3HAYCHUSI JATIUKOB.

. BeimonHuth 6€3 MainH aHaoro-iudposoe npeodpazoBanue 10 3HaYeHUH aOCTPAKTHOM BEIMYHMHBI B 3-X paspsanom ALITL.
. 3amOIHUTE TaOJIHIly KOMITBIOTEPHBIX HHTEp(ElCoB: Ha3BaHUE, HA3HAUCHNE, BHEITHHIT BUJ pa3bEMOB.

. HapucoBats cTpykTypHYyIo cxemy cucremHoi miatel [1K.

. HacTpouTh 4yBCTBHTEIBHOCTE 3ByKO3aIHCH ¢ MUKpodoHa Ha TTK.

. OOBsICHUTS MUHUMAJIBHBIN ckpunT Ha VisualBasic myis 3ammcu 3ByKa.

. HapucoBaTh mpuMepbl KOMIBIOTEPHBIX CETEH C Pa3IUYHBIMU TOTIOJIOTHSIMH.

. HapucoBaTb CTpYKTYpHYIO CXeMY MPOCTEHIIEro MUKPOKOHTPOJLIEPA.

. HapucoBaTb cTpyKTypHYI0 cxeMy abcTpakTHoil CAY.

0. Hanmcatp mepedeHb OCHOBHBIX ITPpoOIIeM pacriapaieMBaHus pacyEToB.

— O 00 1NN AW —

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aaHUS ISl MPOMEKYTOUHOM aTTecTAllNU

3agaHus:

1. Hammucats mporpammy «Cuctema pearbHOTO BpeMeHH 1», KoTopasi BRIBOAUT coodmenue « Haxkmure kIaBuiry B TeUSHHE
CEKYH[IbD» uepe3 ciIyyaiiHble HHTEpBalbl BpEMEHH, B TCUCHUE CEKYH/IbI KAET HaXKaTUsl KJIABUIIIH, ITOJICUUTHIBAET, CKOJIBKO pa3
MIOJTE30BATENb YCIIEN BOBPEMs HaXKaTh KJIABUINY (JUTMTENEHOCTD dKcnepuMenTa | MuH). s aTTecTanun HeoOX0JMMO HAPHCOBATh
0JI0K-cXeMy IIPOrpaMMBI U OOBSICHUTE €€ KOMAaHMbIL.

2. Hamucats porpammy Ha PascalABC, kotopast co3maér 60oIbIIoi TeKCTOBBIN (aiii co cTondaMu TaHHBIX, CIMTHIBAET HX U3
Q)aﬁna 1 BBIYUCIIICT CPCAHUEC 3HAYCHUA 110 CTOJ'I6L[aM. CpaBHI/ITb Bpems BBIYMCJICHUH B OAHOIIOTOYHOM UM MHOT'OIIOTOYHOM
pexuMax. {7t aTTecTaii He0OX0IMMO HApHCOBATh OJIOK-CXEMY MPOrPaMMBI i OOBSICHHUTH €€ KOMaHIIBI.

3. BeICTynUTh C IOKJIQIOM U TMpE3eHTalel 0 napajuieabHOi 00padoTKe NaHHBIX Ha OJJTHOM M3 KPYITHBIX JE€TEKTOPOB.

4. BBICTYIIUTB C JOKJIAJI0M ¥ MPE3SHTALNeH 0 Cpelax BU3yalbHOTO MPOrPaMMUPOBAHUS ISl U3MEPEHHS 1 aBTOMATH3ALHH.

5. Hanucats nporpammy «Cuctema peajbHOr0 BpPEMEHH 2», KOTOPask 4epe3 CIydaiiHble HHTEPBaJIbl BpEMEHH BBIBOAUT B TEKCTOBBIN
(aiin «gaHHBIE ¢ MPUOOPA» U TIEPHOIMYECKH 110 ITUM JaHHBIM CTPOUT TpadMKH 3aBHCUMOCTEH OT BpeMeHH. Jist aTTecTaluu
HE0OXO0MMO HapHCOBaTh OJIOK-CXEMY IIPOrPaMMBI U OOBSICHUTD €€ KOMaHMbIL.

1. JIaTYNKH 1 DETEKTOPHIL.

2. [Mpunnun ananaoro-unppoBoro NpeodpazoBaHusl.

3. Unrepdeiicet USB, Bluetooth, HDMI, PCI express.

4. Uurepoeiicer RS-485, Ethernet IPv6, ZigBee.

5. Tononorum ceten.

6. KoHTpoIiepsl, MUKPOKOHTPOJIJIEPHI, IPOrPaMMHUPYEMBbIE JJOTMYECKUE KOHTPOJLIEPHI.

7. KoMnuisiTopbl ¥ cpebl pa3paboTKH POrpaMM isl KOHTpoJuiepoB. [IporpammaTopst.

8. Cucrembl pealbHOTO BPEMEHHU.

9. ABTOMaTHU3UPOBAHHBIE CUCTEMBI YIIPABJICHHS 1 CHCTEMbI aBTOMATHYECKOTO YIIPABICHHS.
10. SCADA-nakets. TANGO.

11. YpoBuu MHOronoroyHoctu. Apxutekrypa VLIW. [ToTokoBbie KOMIBIOTEPHI.

12.  Crangaptel OpenMP u MPI. TToazeprxka napasuienn3Ma B si3bIKaX BHICOKOTO YPOBHSL.

6.4. Kputepuu oneHuBaHus

TIpomexxyTouHast aTTecTalusi COCTOUT U3 JIBYX YaCTeH: 10 3a4ETHOM HEJIENIU CTYICHTHI O0BIICHSAIOT paboTy TPEX KOMIIBIOTEPHBIX
MIpOrpaMM M BBICTYIAIOT C ABYMS JOKJIaAaMu (3afaHus 1-5), a Ha 3a4éTe 0TBEHYarOT Ha BONPOCH! 1-12, BBITATMBas OUIIET C IBYMS
BOIIPOCAMH.

KomnbrotepHas mporpamMma 3a4uThIBaeTCs, €CIIM OHA padoTaeT NPaBUIIbHO, & CTYIEHT NPAaBHIIBHO pHUCYET €€ OJI0K-CXeMy 1
OOBSICHSICT HA3HAUCHHE KOMAaH/I.

JloKua 1 3a4UTHIBAaETCS, €CIIH OH COTMPOBOXKIACTCS aBTOPCKOI KOMIBIOTEPHOI Mpe3eHTalel 1 PACKPHIBACT TEMY.

OTBeT Ha BOMPOC 3a4NUTHIBACTCS, €CIIM CTYACHT 110 MaMsITH MPABHILHO HAITUCAJ ONPE/ICICHUS, HAPUCOBAJ CXEMbI, OOBSCHUII
MIPUHLHUIIBI PA0OTHI CHCTEMBI.
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7. YYEBHO-METOAUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAY JIs)

7.1. PekoMeHyeMasi JuTepaTypa

7.1.1. OcHOoBHas JUTEpPaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3zparenscTBO, ron| Pecype
JI1.1 |bapan E.[I., Mopo3oB  |M3mepenns B LabVIEW: yue6roe mocobue Hoocubupck : 9BC
10.B. (https://znanium.com/catalog/document?id=243092) HoBocubupckuii
rOCyIapCTBEHHBII
TEXHUYECKUI
YHUBEPCHUTET
(HI'TY), 2010
JI1.2 |BaBunos B. [I., MuKpocHCTEMHBIC aTYUKU (HU3UUECKUX BEIUUMH: MOHOTpadus Mockaa : 9BC
Tumorenkos C. IT., (https://biblioclub.ru/index.php?page=book&id=496611) Texnochepa, 2018
Tumomenkos A. C.
JI1.3 |wmoz O.B. TIporpaMMupyeMbIe JTOTHYECKUE KOHTPOJUIEPHI: YUeOHUK Mockaa : OO0 9BC
(https://znanium.ru/catalog/document?id=447812) "HayuHo-
W3J1aTENIbCKAN
uentp MHOPA-
M", 2024
JI1.4 |ymoz O.B. IIporpammupyemMbie KOHTPOJLIEPHI B CHCTEMaX MPOMBIIIICHHON Mockaa : OO0 9BC
aBTOMAaTH3aLMU: YIEOHUK "HayuHo-
(https://znanium.ru/catalog/document?id=451848) M31aTENbCKUI
uentp MHOPA-
M", 2025
7.1.2. lonoJIHUTeIbHAS JIUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, Ton| Pecypc
JI2.1 (Kutaes IO. B. Iporpammuposanue MK Ha accembiiepe ASM-51 u AVR Pascal ~ |Canxr- ITerepoypr | OBC
(https://e.lanbook.com/books/element.php?pll_id=71012) : HUY UTMO,
2011
JI2.2 |Knaaccen K. B., OcHOBBI U3MepeHHi. JIaTuiKy 1 3NeKTPOHHBIE NMPHOOpPHI: [yueOHoe |lonronpyaHbIi:
Boponos E. B., Jlapun [nocoGue miis By308B] UnTennexr, 2008
AL JL
7.2. Ilepeuens pecypcoB HHGOPMALTHOHHO-TeJIeKOMMYHHKAIIHOHHOM ceTH ""UnTepHeT"
31 |Jlane [DnexTpoHHBIN pecypce] : anekTpoHHO-0ubanoTeunas cucrema (3bC) / uznarenscrBo Jlans. — URL:
http://e.lanbook.com/
92 |YHuBepcureTckas 6MOIMOTEeKa OHIANRH [ DNeKTPOHHBIH pecypc] : anekTpoHHOo-0ubmmoreunas cuctema (OBC) / OO0
Hupextmenua [Mabmumunr. — URL: http://biblioclub.ru/
33 |FOpaiit [DnexTpoHHbIH pecypc] : anekTpoHHO-6nbmHnoTedHas cucrema (ObC) / u3narenscto FOpaiit. — URL: https://biblio-
online.ru
D4 |Znanium.com [DieKTpOHHBIH pecypc] : amekTpoHHO-6rbHoTeunas cucrema (3BC) / HayuHo-u31aTenbekuit eHTp
NH®PA-M. — URL: http://znanium.com/
35 |eLIBRARY.RU [Onexrponnslii pecypce] : anekrponHast budnnoreka / Hayu. snexrpon. 6-ka. — URL:

http://elibrary.ru/defaultx.asp

7.3 IlepeuyeHb MH(POPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpamMmmHoOe oGecnieyeHue

Adobe Reader

Dev C++

PascalABC

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuonasibHble 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI
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1. DnexTpoHHBIH KaTanor HayuHoi 6ubinoTeku Yenl'y [DnexTponHslil pecypc] : 6a3a ganHbIx / Yens6. roc. yH-T. — URL:
http://library.csu.ru/ru/ - Yenstounck, 1992.

2. Web of Science : myasTuaucuuminaapHas pedeparuHas 6aza JaHHbIX / Kommanus Thomson Reuters. — Pexum goctyma: 1ust
3apeructpup. noin3osareneiit Uenl'Y. — TekcT : aneKTpOHHBIN.

3. Scopus : pepepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurit. — Pexxum gocTyna: muist
3apeructpup. noas3osareneil Yenl'Y. — TekcT : 37€KTpOHHBIN.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI (MOY JI51)

Jns peanu3anyyl AUCLMIUIMHEI UCTIONB3YIOTCS YaeOHbIe ayUTOPHUH [UIS TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA, CEMUHAPCKOTO
THUIA, TPYNIOBBIX U UHIUBHUIYaJIbHBIX KOHCYJBTAIMH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TAK)KE TOMELICHUS
JUISL CAMOCTOSATENHHON pabOTHL.

Y4eOHble ayTUTOPUH YKOMIUIEKTOBAHbI CHIEIUAIN3UPOBAHHON MEOENBIO U TEXHUYECKUMH CPEJICTBAMHU 00yUeHHS -
MYJIbTUMEAUHHBIM 000pyIOBaHUEM (IKpaH, HOYTOYK, IIPOEKTOP, KOJOHKH).

Jnst mpoBeaeHNs 3aHATHH JISKIIMOHHOTO THIIA MTPEJIaraloTcst Habopbl JEMOHCTPAIIOHHOTO 000PYA0BaHHS M Y4eOHO - HATTISIHBIX
nocoOuii (MyIbTUMEIUIHBIC IPE3EHTALINH).

Hcnonb3ytotes aynuropus Ne205 - untanshbiil 3a1 Ne3 (yueOHbIi kopmyc Nel) u aynuropust Ne206 - 351eKTpOHHBIN YUTAJILHBIN 3al1
(crienanu3upoBaHHbIi MeauaneHTp) (yueOHbli kopryc Nel) st caMOCTOSATENbHOM paboThl CTYACHTA, OCHAIICHHBIC
HepCOHAIBHBIMU KOMIIBIOTEpaMU, MyJIbTUMEIUHHON anmapaTypoil. B aynutopusx obecrnedeH JOCTYI K pa3IMuHOM CIpaBoOYHO
JHUTEpaType, SHIUKIONEAUsIM, OnOnmorpadmaecKuM U HOITHOTEKCTOBBIM 0a3aM JaHHEIX, HH(POPMAIMOHHBIM pecypcaM «MHTepHEeT.

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUIIIMHBI (MO JIS)

OcBoenue conepkaHus yaeOHOH TUCIUITHHBI « KOMIBIOTepHas aBTOMATH3aLHUs SKCIIEPHIMEHTa) OCYIIECTBIACTCS Ha JEKIHAX U B
Ipolecce CaMOCTOATENbHON YUeOHOM! eITeIbHOCTH CTYAEHTOB.

JlexnnoHHBIE 3aHATHA 00ECIEYNBAIOT TEOPETHIESCKOE M3YUCHHE TUCIUTIIHHEL. OCHOBHBIMU METOJAMH O0yIEHHUS SBIIOTCS
UH()OPMAIIMOHHO-00BSICHUTENbHBIH U TpoOneMubli. Ha JeKIusx u3naraeTcs OCHOBHOE COZIepKaHHe TeM IIPOrpaMMBl, IPOBOAUTCS
aHaJIM3 OCHOBHBIX NOHATHH U PACCMaTPUBAIOTCS IIPUMEPBI.

JIeKIIMOHHBIN MaTepHal SIBIISIETCS BKHBIM, HO HE €AMHCTBEHHBIM IS YCBOCHUSI ydeOHOM AucuuIuiHeL. Ero o0s3arensHo
HE0OXOINMO ITOTIOTHUTH MaTePHAIIOM OCHOBHOH M TOIOIHUTENBHON IUTEPATYPHI IO TEME.

BaXHBIM MOMEHTOM NIPU U3YYEHUH TI000H TUCIUIUINHGI ABIIETCS OpraHu3aLusl caMocTosATeIbHON paboTsl. [Ipu ocBoeHun
MaTepHana He cIeayeT CTPEMHUTBCS K MEXaHHIECKOMY 3alIOMUHAHHMIO IIPUBEACHHBIX OTPENeNICHUH, (POPMYITHPOBOK H ITOTOKECHHUH,
eciu TpeboBaHus kK Bam IpsiMo He yka3bIBaloT Ha 3T0. BrionHe 3¢ ekTuBHOI MOXKET OKa3aThCs MOMBITKA IOHATH CYTh SIBJICHNUS,
BBIPabOTATh CBOE OTHOIICHHE K HEMY, OITHPAsCh HAa MaTepHal, CoAep KaIuiics B peKOMEHI0BaHHOH uTeparype. Taxke
PEKOMEHAYETCsI PABHOMEPHO PACIPEEIIATh HAaTPY3Ky CaMOCTOSATEIBHOIO 00y4UEHHsI B TEUEHHE CEMECTpa.

B ciiyuae npuMeHeHus py 00Y4eHHH AUCHUILIHHBI JIEKTPOHHOTO 00YYEHHS, TUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHI
o0IIeHne 00YIAMOIINXCS U TPETOAABATENS OCYLIECTBISIETCS B PEXKHME PEaNbHOTO BpEMEHH (OHJIAiH-TeKIMK (BeOHHAPHI), YaThl,
BHJICO-KOH(EPEHIMH U JIp.) WK OTJIOKEHHOTO BpeMeHH (cucTeMa auctaniponHoro ooydenns Moodle, MS Office365, gpopymsr,
9IIEKTPOHHASI TT0YTA U JIP.).

HpI/I 06y‘IeHI/II/I JIML € OTPAaHUYCHHBIMU BO3MOXKXHOCTAMU 3J0POBbA SJICKTPOHHOE O6y‘IeHI/Ie, JUCTAaHIIUOHHBIC 06paSOBaTeJ'ILHLIe
TCXHOJIOTHH MPEAYCMAaTPpUBAOT BO3BMOKHOCTh ITpUEMa-repeaaan I/lH(i)OpMaLlI/II/I B JOCTYIIHBIX IJI HUX QJOpMaX.

Peanuzanust AMCHMIUIMHEI C IPUMEHEHNEM 3JIEKTPOHHOTO 00yUYeHUs, TUCTaHLIIMOHHBIX 00pa3oBaTeIbHBIX TeXHOIOrUil (nanee — 20,
JOT) ocymectBnsiercs Ha ocHOBaHUH «llo0keHHs 0 peanu3anyy OCHOBHBIX U JIOTIOJTHUTEIBHBIX 00pa30BaTEeNIbHBIX IPOTPAMM C
HMPUMEHEHHEM 3JIEKTPOHHOTO0 00y4eHHs 1 AUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (heiepallbHOM IOCyJapCTBEHHOM
0r0/KETHOM 00pa30BaTEIbHOM YUPEKICHNUH BhICIIero o0pasoBaHus «UenstOMHCKHI TOCyIapCTBEHHBIN YHUBEPCUTETY,
«[TonoxxeHus o mopsiake 3a4eTa 00yJarOIMMUCS IO OCHOBHBIM NMPOGECCHOHAIEHBIM 00pa30BaTeNbHBIM MPOrpaMMaM BBICIIIETO
obpazoBanus B PI'BOY BO «YUenl'Y» pe3ynbTaToB OCBOGHHS B OPraHU3aLUAX, OCYIIECTBISIONMX 00pa30BaTEIbHYIO
JeATeNIbHOCTD, YIeOHBIX MPEAMETOB, KypCOB, TUCLUIUINH (MOAYJIeH), MPaKTHK, JOTIOJIHUTEIBHBIX 00pa30BaTEeIbHBIX IPOrPAMM»»
TIOCPENICTBOM 3JIEKTPOHHOM MH(popMannoHHo-00pa3zoBarenbHoi cpenpl PIBOY BO «Henl V. B HCKITIOUNTENBHBIX CITydasx
(popc-Makop H T.I1.) pU peanu3alu 00pazoBarenbHOl AeaTebHOCTH ¢ npuMeHeHreM D0, IOT MoryT npuMeHsSTh KOMIIOHEHTHI,
HE BXOJISIIINE B MIEPEeUYEHb IICKTPOHHOH HH(POPMAIIMOHHO- 00pa30BaTEeIbHON CPEIbl.

© ®I'BOY BO «Henl'V»
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10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHMA JTUCITUIIIMHBI OB YYAIOIIMMUCSH C HHBAJIMTHOCTBIO U
OI'PAHUYEHHBIMUW BO3MOXKHOCTSMHU 3J0POBbS

OcBoeHHE JUCIMIUTAHBI HHBATHIAMH H JMIAMHU C OTPaHHYCHHBIMUA BO3MOXHOCTSIMHU 37I0POBBS OCYIIECTBIICTCS C UCTIOIb30BAaHUEM
CIICHUATbHBIX TEXHHYECKHX CPEICTB M HH()OPMALMOHHBIX TEXHOJIOTHH, MPEAOCTABISEMbIX PecypCcHBIM yd4eOHO-METOANYECKUM
[EHTPOM IO OOYYCHUIO MHBAIUIOB M JIMIl C OTPAaHUYCHHBIMH BO3MOXHOCTSAMH 310poBbs Yenl'yY mo 3ampocy o0ydaromierocs
(MOOHIIbHBIC CIICIMANBHbIC TEXHUYECKHE CPEICTBA JUIS JIMI C HAPYIICHUSMH 3PEHHS M C HapyIICHHEM CIyXa, aCCUCTHUBHBIC
HUH(POPMAIOHHBIEC TEXHOJIOTHH).

Ilpu HeoOXOAMMOCTH Jjis OOYYAIOIIUXCS C HAPYIICHUSIMHU 3pEHHs Ha pabO4YMX MecTaxX JJs MPOBEACHHS MPAKTUUECKUX WIH
1a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIEILHMAIBHOE MPOrpaMMHOE obecriedeHne (MporpaMma pedeBON HABUTALMH, PEUCBBIC
CHHTE3aTOPbI, SKPAHHBIC JIYIIbI).

B yueOHbIe ayquropun 00ecreuynBacTcss OECIPEmsITCTBEHHBIN JOCTYI Ui O0YYaIOIUXCsl C HHBAIHIHOCTBIO U C OTPAHHMYCHHBIMU
BO3MOKHOCTSIMH 37I0POBbsL. B ka0 ayTUTOpHH, Ilie 00y4YaroTCsl HHBAIHABI U JIMIA C OTPAHHYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI,
[PeIyCMaTPUBAETCS COOTBETCTBYIOLIEE KOJIMYIECTBO MECT ISl O0YUYAOIINXCS C YISTOM HAPYIICHUN UX 310POBbSI.

Jnst ocBOGHHS AUCHUIUIMHBI HMHBAJUIAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS MPEJOCTABIAETCS JOCTYM K
MEYAaTHBIM MCTOYHHKAM, MMCIOIINMCS B Hay4HO# Oubmnorexe Yenl'VY, ¢ MOMOIIBIO ClICHHAIbHBIX TEXHHYECKAX CPEICTB; AOCTYII C
MOMOIIBIO CHEHHUATBHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEACTB K 3JEKTPOHHBIM HCTOYHHKAM, MpPEACTAaBICHHBIM B (opme
3JIEKTPOHHOTO JIOKyMeHTa B (poHIe HayuHO! OubaroTeku Yenl'yY Miu 31eKTpOHHO-OMOIHOTEUHBIX CHCTEMAX.
V4eOHO-MeToAnYECKre MaTepHabl I O0YYAIONMXCS M3 YHCIa WHBAIH/OB U JIUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbS
MPEIOCTABILIIOTCS B (HOpPMaXx, aIalTHPOBAHHBIX K OTPAHUYCHHSIM HX 3I0POBbS U 0COOCHHOCTSIM BOCIIPHATHS HH()OPMALIUH.

JI71s1 M'HBAJIMJIOB | JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbsI OCBOCHUE TUCHUILIIMHBI MOXKET OBITh YACTHYHO HITH TIOJTHOCTBIO
OCYILECTBIICHO C MCIIOJIb30BaHUEM IMCTAHIHOHHBIX 00pa30BaTEAbHBIX TEXHOIOTHH.

Ilpu mpoBEeACHUH TPOMEKYTOUHOW ATTECTAIMU MO JHMCIHUIUINHE OOYYarOmMMCS C WHBAJIHIHOCTHIO W C OTPaHHYCHHBIMH
BO3MOXKHOCTSIMH 3[J0POBBsI OOECIICYMBACTCSI M0 HMX 3asBJICHHIO MPEAOCTABICHHE B JOCTYIHOW (GopMe B 3aBHCHMOCTH OT HX
WHJMBUAYATbHBIX OCOOCHHOCTEH HMHCTPYKIIMH O TOPSAKE MPOBEJACHHS MPOMEXKYTOYHOH aTTecTalliH, OIEHOYHBIX CPEICTB H
BO3MO)KHOCTH OTBETOB Ha 3ajaHus (MHCbMEHHO Ha Oymare, HAOOp OTBETOB HAa KOMIIBIOTEpE, NUCbMEHHO mpudpToM Bpaitms, ¢
HCIIOJIB30BAHHEM YCIYT aCCHCTEHTA, YCTHO).

Ipu mpoBeneHUH TPOLIEAYPhI OLICHUBAHKS PE3YJIbTATOB O0YUYCHHS HHBAIHUIOB U JIHI[ C OTPAHHYCHHBIMH BO3MOKHOCTSIMH 370POBBSI
MpeTyCMaTPpUBAETCs UCTIOIb30BaHUe TpenocTaBiIeHHbIX Yenl'Y uiin COOCTBEHHBIX TEXHUYECKUX CPEICTB, HEOOXOIUMBIX UM B CBSI3H
C MX WHAUBHAYaJIbHBIMU 0COOCHHOCTAMH. [IpH HEOOXOIMMOCTH HHBATHIAM H JIULAM C OTPAHHYCHHBIME BO3MOKHOCTSIMHU 3{0POBBS
MpeaOCTaBIACTCA AOMOJHUTEIBHOC BPpEMS [JIs1 IOATOTOBKU OTBETA Ha 3alaHUsl, IpOLCAYypa OLUCHUBAHNSA PE3YJIbTATOB O6y‘{CHI/Iﬂ o
JVCHHUIUIAHE MOXET IPOBOAUTHCS B HECKOJIBKO TAIOB.
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