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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Ilenbto npenojaBaHusl AUCLUILIUHBL SBILETCS 00ydeHHE CTYJEHTOB OCHOBAM KOMIIBIOTEPHON aBTOMATU3aLUK SKCIIEPUMEHTa: 0030p
OCHOBHBIX THIIOB IaTYNKOB M YCHIIUTEINIEH I HOPMHPOBAHUS CUTHAJIOB C JATYNKOB; PACCMOTPEHHE PA3INYHBIX THIIOB
mudpo-aHanorossix npeodpazosateneil (LIAIT) u ananoro-udpossix npeodpaszopatencit (ALIT); nonydenue 6a30BbIX CBEASHUI 110
uHTepdeiicam nepconansHoro kommnetorepa (I1IK) u cTanaapTaM npoMbIUIEHHBIX HHTEp]EHcoB.

OCHOBHEIE 3aJa9u JUCHUILIMHBI:

1. VI3yyeHne OCHOBHBIX MPUHLIUIIOB aBTOMATH3aLUH QU3NIECKOTO HKCTIEPUMEHTa, MPUHIUIA pabOTHl OCHOBHBIX IPHOOPOB U CrIocoda
UX IPUMEHEHUSL.

2. 3yueHue cTannapTHbIX UHTEpdeiicoB.

3. HSy‘-IeHI/Ie TIPUMCEHCHUSI MUKPOKOHTPOJIJICPOB B aBTOMATU3HMPOBAHHBIX CUCTEMaX.

4. 3HaKOMCTBO C KOMITBIOTCPHBIMU IIpOrpaMMaMHu, IIPUTOJAHBIMU JJIs1 aBTOMaTHU3alluH SKCIICPUMECHTA.

PeSyJILTaTLI O6y‘IEHI/IH 110 JUCOUILUIMHE HAITPABJICHBI HA TOCTHXXCHUEC NHIUKATOPOB!

ITK-2.1. O6nafaet 3HaHUSIMU O [IEPEIOBOM OTEUECTBEHHOM U 3apYOEKHOM OIIBITE SKCILTyaTal[My U TEXHUUECKOTO 00CTY>KUBAHUS
3IIEKTPOHHOTO 000PYIOBAHMS;

[1K-2.2. [IleMOHCTpUpYET YMEHHE CTAaBUTh HAY4HbIC 33a4H B 00JIACTH METUIIMHCKOW (PU3UKHU U PELIATh UX C UCIIOJIb30BAHUEM
COBPEMEHHOT0 000PYIOBaHHS M OTEUECTBEHHOTO H 3apy0EKHOTO OMBITa;

[IK-2.3. meet mpakTrdecKuii OMBIT (HABBIKK) IIPOBEACHNS HAYTHO-UCCIIEI0BATEILCKUX PaboT, ONMpasCh Ha UCIOIb30BaHUE
COBPEMEHHOI0 000PYI0BaHUS U OT€UECTBEHHOIO U 3apyOEKHOI0O OIIbITA.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: |Bl .B.JIB.03.01

2.1 TpeOGoBaHus K MpeIBAPUTENLHOI MOATOTOBKE 00y4YaI0IIEerocs:

2.2 JIncuMnIuHbl ¥ MPAKTUKH, IJI51 KOTOPHIX 0CBOEHHE TAaHHOU TUCHHUILIMHBI (MOAYJIs1) HE0OX0AUMO KaK MpeallecTBYIolIee:

KomrmprorepHble MeTOIBI 00pa0OTKH HH(POPMAIIHT

IMoaroToBka k mpoLexype 3alUThl ¥ 3aIUTa BHITYCKHOM KBaTHU(PUKALIMOHHOHN paboOThI

[TpousBoacTBEHHAsI MPAaKTHKA (HAYYHO-HCCIIEA0BATEIbCKAs paboTa)

3. KOMIIETEHI[IY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCLIATLTAHBI
(MOJY.JIsT)

IIK-2: Cnioco0eH cTaBUTh Hay4YHbIE 321a4H B 00J1aCTH MeJUIIUHCKOH (GU3NKHN N peliaTh UX € HCNO0JIb30BAHNEM COBPEMEHHOT0
000py10BaHHS M 0TEYECTBEHHOT0 U 3apPy0esKHOr0 ONbITA

3HaTh:

Jns noctroxenus ITK-2.1: npuHIMIBI KOMIBIOTEPHON aBTOMAaTHU3alMU (PU3HUECKOTO SKCIIEPUMEHTA; HA3BAaHUE U BO3MOXKHOCTH
HOMYJSIPHBIX KOMITBIOTEPHBIX IIPOTPAMM B 00TaCTH aBTOMATH3AI[MHU SKCIICPUMEHTA; Ha3BaHNe, HA3HAUCHNE ¥ IPHHINTIEL PaOOTHI
JIATYMKOB U IETEKTOPOB, OCHOBBI IIU(YPOBOI 00pabOTKN CUTHANIOB, CTAHAAPTHBIE KOMIBIOTEPHBIE HHTEPhEHCH

YMeTh:

Hns nocrmxenus [1K-2.2: ucnonp30BaTh KOMIBIOTEPHBIE IPOTrPaMMBbl B 00J1aCTH aBTOMATH3alMU 3KCIIEPUMEHTa; pa3pabaThIBaTh
cxeMy o0beuHEeHUs (PU3NUECKUX IPHOOPOB U KOMIIBIOTEPOB B MPOCTYIO SKCIIEPUMEHTAIBHYIO YCTAaHOBKY; IPOrPaMMHPOBATh
00paboTKy (hailIoB ¢ JTaHHBEIMU U 'paHIecKoe MPEICTaBICHUE PE3yIbTaTOB

Baagertn:

I[J'If[ JAOCTHXKCHUA [1K-2.3: HaBEIKaMK KOMHI:IOTGpHOfI 06pa6OTKI/I PE3yJIbTaTOB HSMCpeHHﬁ; HaBbIKaMH MOHTa>ka U UCIIOJIb30BaHUA
MPOCTBIX aBTOMATU3UPOBAHHBIX SKCIICPUMEHTAJIBHBIX YCTAHOBOK

B pe3yabTaTe 0cBOGHMS AMCHUIIJIMHBI 00yYaOLIMiics 10/KeH

3.1|3nare:
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311

TIPUHIUIIBI KOMHLIOTepHOﬁ aBTOMaTu3aluu (bI/IBI/I‘IeCKOFO OKCIIEPUMCHTA; HA3BAHUE€ U BO3MOKHOCTH ITOITYJISIPHBIX
KOMITBIOTEPHBIX IIPOrpaMM B obacTu ABTOMATHU3allUHU OKCIICPUMEHTA; HA3BAHUEC, HA3HAYCHUC U ITPUHIUIIBI pa60TLI
HAaTYUKOB 1 JETEKTOPOB, OCHOBbBI LIPI(l)pOBOI;'I 06pa6OTKI/I CUTHAJIOB, CTAHAAPTHBIC KOMIIbIOTECPHBIC HHTep(i)eﬁCLI

3.2

YMeTh:

321

00paboTKy (hail0B ¢ JaHHBIMU U rpadUIecKOe NPEACTaBICHUE PE3yIbTaTOB

HCII0JIb30BaTh KOMITBIOTEPHBIE IPOTrPaMMbl B 00JIaCTH aBTOMAaTH3aLUU SKCIIEPUMEHTA; pa3padaThiBaTh CXeMY
0o0beanHeHus GH3UIECKUX TPUOOPOB M KOMITLIOTEPOB B MIPOCTYIO SKCIEPHMEHTAIBHYIO YCTAaHOBKY; IPOrPaMMHUPOBAThH

3.3

Baagern:

331

ABTOMATU3WPOBAHHBIX OKCIICPUMEHTAJIBHBIX YCTAHOBOK

HaBBIKaMH KOMHLIOTepHOfI 06pa60TKI/I PE3yIbTAaTOB I/ISMepeHI/Iﬁ; HaBbIKaMH MOHTa’ka 1 UCIOJIb30BaHUs IIPOCTBIX

4. OBPBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6wasn TpyaoemMKocTb

23ET

Yacos 110 y4eOHOMY IUIaHY :
B TOM YHCIIE :

ayJIUTOPHBIC 3aHSTHUS :
CaMOCTOsATEIbHAs paboTa :

KOHTakTHas pabora: 35,3

72

32 3a4eThl 1

36,7

Buapr KOHTPOJIST B CEMECTpax:

HKP: 3,3
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3AHATHSA /[ Kvpe
Pazpen 1. laTYMKH 1 JeTeKTOPBI. AHAJ0ro-nu(ppoBoe npeodbpazopanue

11 Jaruuku. IIpeobpazoBaHue HEAIEKTPUIECKUX BEIUUUH B JIEKTPUIECKHE. 1 4 JI1.1J11.2J11.3
Jerekropsl. Jlornueckue GyHKIMU U YCTPOHCTBA. AHAIOTOBBIC U IIU(POBBIC JI1.4J12.1 J12.2
curHansl. [Tpunun ananoro-mudposoro npeodpasosanus. [lapamnenbHblit 013233 354 55
AIIII. Teopema Korenpuukosa. /Jlex/

1.2 DopMyIUpOBAHUE ONPEAEIEHUI: KOMIBIOTEP, ABTOMATU3ALMs, SKCIIEPUMEHT 1 2 JI1.1J11.2J11.3
(manuBHOyanpHas paboTa). CocTaBlieHHE BOIIPOCOB HA CEMECTP; 3allOTHEHHE JI1.4J12.1 J12.2
Tabnuupl GyHKIWA 1 poTorpaduil AETEKTOPOB U AATUUKOB C IIOMOIIBIO 013233 54 55
JTAHHBIX U3 UHTEepHeTa (rpymmnoBas padota). /TIp/

13 YcranoBuTh Ha cMapTQOH MporpaMmy rpaduuecKoro IpeacTaBICHUS 1 4 JI1.1 JI1.2 J11.3
MMOKa3aHUI CEHCOPOB, BBIITUCATH B TETPA/lb XapaKTEPUCTUKN CEHCOPOB. JI1.4J12.1 J12.2
Bboryuuts nexunonHsli Matepuai. /Cp/ 013233 54 55
Paznen 2. UnTepdeiicbl BBOJa-BbIB0OA U PACIIMPEHHSA

21 USB, Bluetooth, HDMI, PCI express, Ethernet /Jlex/ 1 2 JI1.1 J11.2 J11.3

JI1.4J12.1 J12.2
013233 5455

2.2 TectupoBanue ObicTpoaeiicTBus narepdeiicos USB, Bluetooth, HDMI, 1 2 JI1.1J11.2 J11.3
Ethernet. IToakmouenue Bumeoxapt k PCI express. Ckpunt Ha VisualBasic mis JI1.4712.1 J12.2
3amucu 3Byka. /TIp/ 010523334035

2.3 M3roToBUTH CaMOJICIBHBIH MUKPO(OH U MOJKIFOUHTH €r0 K KOMITBIOTEPY uepes 1 4 JIT.1 J11.2 J11.3
pa3sém TRS. ABTOMaTHYECKH 3anmcarh 3BYK ¢ moMoripio ckpurnra VisualBasic JI1.4712.1 J12.2
 riaHupoBrka 3anad Windows. BeryunTs siekunonHbit MaTepuai. /Cp/ 010523334035
Pazgen 3. CereBble nHTEp(deiichl

3.1 RS-485, Ethernet ¢ mpotokonom IPv6, ZigBee. Tomosoruu cereit. /JIex/ 1 2 JI1.1 J11.2 J11.3

JI1.4J12.1 J12.2
013233 5455
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3.2 CoenuHeHNE BUTOI Maps! ¢ pa3béMoM §P8C, 00beanHeHNEe KOMITBIOTEPOB B 1 2 JI1.1J11.2J11.3

CETh C MOMOIIIBI0 KoMMyTaTopa /TIp/ JI1.4712.1 J12.2
013233 54055
3.3 HactpouTts IPV6 B nomamineii cetu. Beryuuts JiekiinonHbsiit Matepuan /Cp/ 1 4 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
013233 54 55

Pa3nen 4. KontpoJuiepsl

4.1 KoHTposuiepsl, MUKpOKOHTPOJLIEPHI, TPOrPAMMHPYEMBIE JIOTHIECKUE 1 2 JI1.1J11.2 J11.3
KOHTpoJuIepbl. KOMITUIATOPBL U Cpelibl pa3pabOTKU IPpOrpaMm Jis JI1.4J12.1 J12.2
KoHTposuiepoB. [Iporpammaropsl. /JIex/ 21523334055

4.2 IMpocreiimas nporpamma amst koutposuiepa /TIp/ 1 2 JI1.1 J11.2 J11.3

JI1.4J12.1 J12.2
013233 5455

4.3 CocTaBUTh CIUCOK Ha3BaHUI U HA3HAYCHUH MUKPOKOHTPOJIICPOB Ha 1 4 JIL.1J11.2 J11.3
CHCTEMHOM II1aTe JOMAIIHEr0 KOMIbIOTEPA. BBIydUTh JIEKIIMOHHBIN MaTepua JI1.4J12.1 J12.2
/Cp/ 013233 54 55
Paznen 5. ACY u CAY

5.1 CHCTEeMBI peaJbHOTO BpeMEHH. ABTOMATU3UPOBAHHBIC CUCTEMBI YIIPABJICHUS U 1 2 JIL.1J11.2 J11.3
CHCTEMBI aBTOMATUYECKOTO YIIPABICHUS: Ha3HAYECHUE, PA3IN4Us, CTPYKTYpa, JI1.4J12.1 J12.2
npumepsl. SCADA-niaketsl. TANGO. /Jlex/ 21523334055

5.2 Cucrema peanbHOIO BpEMEHHU 1: HamucaTh IporpaMmy, KOTopast BBIBOJIUT 1 2 JI1.1J11.2J11.3
coobmienne «HaxkmMuTe KJIaBUINY B TEUCHHE CEKYH/IbI» Uepes3 ClydaiHbIe JI1.4J12.1 JI2.2
UHTEPBaJIbl BDEMEHHU, B TEUCHHE CEKYH/IbI X IET HaXaTHsl KIaBUILHY, 013233 54 55
MIOZICYUTHIBAET, CKOJIBKO Pa3 I0JIb30BaTENb yCIed BOBPEMS HAKATh KIIABHUITY.

JumrensHOCTh dKcniepuMenTa 1 muH. /Tlp/

5.3 CucreMa peallbHOTO BPEMEHH 2: HalKcaTh MporpamMmy, KOTopas depe3 1 4 JIL.1J11.2 J11.3
CilydqaifHble HHTEpBabl BDEMEHH BBIBOAUT B TEKCTOBBIH (ailn «1aHHBIE C JI1.4J12.1 J12.2
npubopay» U MEPHOANUECKHU 110 3TUM JaHHBIM CTPOUT rpa)uKH 3aBUCUMOCTEH D1320335435
OT BpeMeHH. BrIyuuTs JiekiuonHbIit Matepuan /Cp/

Paznen 6. [MapasneasHast nudpoBas o6padoTKa JTaHHBIX

6.1 YpOoBHI MHOTOITIOTOYHOCTH: SIIPO, TIPOIIECCOp, CUCTEMHAS TIaTa, CHCTEMHBIN 1 4 JIT.1JI1.2 J11.3
610k, knactep, GRID. Apxutekrypa VLIW. IToToKOBBIE KOMITBIOTEPEL. JI1.4J12.1 J12.2
Macmrrabupyemocts. 3akoH Amaana. Cranaaptet OpenMP u MPI. Tloanepsxka D1320235435
Hapajulesii3Ma B I3bIKaX BBICOKOTO ypoBHS. /JIek/

6.2 Harmucats B cpene Pascal ABC mporpammy, KoTopast co31aéT 60IbIIowH 1 2 JIL.1J11.2 J11.3
TEKCTOBBIN (ailsl co cTONOLAMU AaHHBIX, 3aT€M CUUTHIBAET 3TU JJaHHBIEC U3 JI1.4J12.1 J12.2
(haiina v BeIYKMCISICT CPEAHUE 3HAYCHNUS 110 cTosOaM. CpaBHUTH BpeMs D1320335435
BBIYUCIICHUH B OJIHOTIOTOYHOM M MHOTONOTOYHOM pexxumax. /IIp/

6.3 TToAroTOBUTH MPE3CHTALIMIO O TApAIIICIBHON 00pabOTKE TaHHBIX HA OJTHOM W3 1 4,7 JI1.1 J11.2 JI1.3
KPYIHBIX A€TEKTOPOB. Bolyunts nexunonusiii Mmarepuan /Cp/ JI1.4J712.1 J12.2

013233 54 55
Pazgen 7. 3nakomcrBo ¢ LabView

7.1 BupTyanbsHblii reHepaTop CUrHANOB: rpadUuecKuii U TEKCTOBBIN BBIBOJT 1 2 JIL.1JI11.2 J11.3

nmanHbIx. /TIp/ JI1.4J12.1 J12.2
013233 54055

7.2 IToaroToBUTH MpE3eHTALMIO O CpeJax BU3YaIIbHOTO IPOrPAMMHPOBAHHUS JIs 1 6 JIL.1JI11.2 J11.3

u3MepeHus U apromatuzanuu. /Cp/ JI1.4J12.1 J12.2
013233 54055
Paznen 8. [IporpamMmbl 10151 3aNIMCH U AaHAJIM3A 3BYKa

8.1 3HakOMCTBO ¢ rporpammamu Audacity: 3anmce ¢ MEKpodOHa ¥ JIMHEHHOTO 1 2 JIL.1JI11.2 J11.3
BX0J1a, PKCIIOPT (haiioB, NI3MEHEHHE TOHA C COXPAHEHUEM TEMIIa, yIaJIeHue JI1.4J712.1 J12.2
ryma, CIieKTpasibHbIi ananu3 /I1p/ 010523334035
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8.2 3anonHeHue TabJIUIbl CTaHAAPTHBIX (OPMATOB 3BYKOBBIX (pailnoB: Ha3BaHUeE, 1 6 JI1.1J11.2J11.3
MIPUHIUIIEL U PEKUMBI KOAUPOBAHHS, YACTOTHI AUCKPETH3AINH, CTPYKTypa JI1.4J12.1 JI2.2
Gaitnos. Pabora ¢ Audacity: 1) cpaBHeHHe CIIEKTPOB 3aIicell pedH PasHbIX 013233 54055
JroIeH; 2) MUKIIMPOBaHKE 3aMKCcel; 3) 3aroJHeHUE TaOIHIIbI BAPHAHTOB
($unbTpauy B 9KBalai3epe: Ha3BaHUE, KpUBasl (PUIIbTpaLUM, CyObEKTUBHBIN
s dext pupTpanun (Ha 4o noxoxe 3Byuanue) /Cp/
Pa3nen 9. Nnast kouTakTHas padora
9.1 WupuBuayanbHble KOHCYIbTAIMU, TEKYIHH KOHTpob /MKP/ 1 33 JI1.1J11.2J11.3
J11.4J12.1 J12.2
013233 54055

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. [lepeyeHb BUIOB OLIEHOYHBIX CPEACTB

KonTtponbHble 3a1aHus U TEKYIIEero KOHTPOJIS.
3anaHus ¥ BOIPOCHI K 3a4ETy.

6.2. TunoBble KOHTPOJIbHbIE 32/IaHUs ¥ HHbIE MaTePUAJIbI /ISl TEKYLIel aTTecTalUN

1. 3anonHUTH TabNULy HA3HAYEHHS AaTUYHKOB.

2. BeinosHuTh 6€3 MaIuH aHanoro-ipdposoe mpeodpazoBanue 10 3HaYeHUIT aOCTPAKTHOW BEINYHHBI B 3-X paspsanom ATIIT.
3. 3anoaHUTH TaOIUIy KOMIBIOTEPHBIX HHTEpdElicoB: Ha3BaHNUe, HA3HAUCHUE, BHEIIHUN BUJ Pa3bEMOB.

4. HapucoBath CTpyKTypHYIO cxemy cucteMHo miatsl [1K.

5. Hactpouts 4yBCTBUTENBHOCTH 3ByKO3anucu ¢ Mukpodona Ha I1K.

6. OOBACHAT, MUHUMAITBHBIN cKkpunT Ha VisualBasic ms 3amucu 3ByKa.

7. HapucoBats mpuMeps! KOMIIBIOTEPHBIX CETeH C Pa3IMYHBIMH TOHOJIOTHSIMHU.

8. HapucoBaTh CTpyKTypHYIO CX€My MPOCTEHIIEr0 MUKPOKOHTPOJIIEPA.

9. HapucoBats cTpykTypHYI0 cxeMy adcTpaktHOi CAY.

10. Hanmcats nepedeHsh OCHOBHBIX MPOOJIEM paciapaslieIMBaHus PacuéToB.

6.3. Tunoswbie KOHTPOJIbHBIC BOIIPOCHI U 3aJaHUA NJI l'lpOMe)KyTO'—lHOﬁ arrecranuu

3aganus:

1. Hanmcatp nporpammy «CrcTeMa peabHOTO BpeMeHH 1», KoTopast BRIBOAUT coobmenne « HaxMuTe KIIaBuIly B TEUEHHE CEKYHIBD)
yepes3 CilydaiiHble HHTEepBalbl BPEMEHH, B TEUCHHUE CEKYH/IbI )KIET HAXKaTHsl KJIABHUIIN, TOJJCYUTHIBAET, CKOJIBKO pa3 MOJIb30BaTENb
ycIies BOBpeMsI HaXKaTh KIaBHITY (JUIMTEIBHOCTH dKcIiepiuMeHTa 1 MuH). {71 arTecTanny HeoOX0IUMO HApHCOBATh OJIOK-CXEMY
IIPOrpaMMBbI U OOBACHUTH €€ KOMaH[IbI.

2. Hammucats niporpammy Ha PascalABC, koropast co3maét 60bLIoii TeKCTOBBIH (aiiil co cTonbamMmu JaHHBIX, CIUTHIBACT UX U3 (aiita
U BBIUMCIIAET CpeAHNE 3HaYeHUs 110 cToa01am. CpaBHUTH BPeMs BHIUMCIECHHUH B OTHOIIOTOYHOM U MHOTOIIOTOYHOM pexumax. st
aTTeCTaIlMy HEOOX0AMMO HApUCOBATh OJIOK-CXEMY MPOTrpaMMBI M OOBSICHUTH €€ KOMaHIIBI.

3. BeICTYnHUTh C IOKJIAJIOM U MPE3eHTAIMEN O apaulebHOH 00paboTKe TaHHBIX Ha OJJHOM M3 KPYITHBIX JIETEKTOPOB.

4. BRICTYIIUTB C JOKJIQJIOM M IIPE3eHTAlNel 0 cpejax BU3yalbHOTO MPOrPaMMHUPOBAHUS IJIsl H3MEPEHUS M aBTOMATU3ALUH.

5. Hanucats nporpammy «CucTeMa peanbHOTO BpEMEHH 2», KOTOpast 4epe3 ClIydaiiHble HHTEPBaJIbl BpEMEHH BBIBOJUT B TEKCTOBBIH
(aiin «JaHHbIe ¢ MPUOOpa» U MEPHOJMIESCKH [0 ITUM JaHHBIM CTPOHT IpadMKK 3aBUCHMOCTEN OT BpeMeHu. [IJis aTTecTanun
HEOOXOIUMO HapHCOBaTh OJOK-CXEMY IPOIpaMMBbl U OOBSICHUTD €€ KOMaH/IbI.

1. JIaTYMKU B TETEKTOPBI.

2. [Mpunnun ananoro-uuppoBoro NpeodpazoBaHusl.

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

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

5. Tononoruu cetei.

6. Kontponnepsl, MUKpOKOHTPOJUIEPHI, TPOTPAMMHUPYEMBIE JIOTHYECKHE KOHTPOIIEPEI.

7. KoMmuisaTopsl 1 cpefibl pa3paboTKH ITporpaMM Jjisi KOHTposuiepoB. [IporpaMmaTopsl.

8. CucteMsl peabHOrO BPEMEHH.

9. ABTOMaTH3MPOBAHHBIE CUCTEMBI YIIPABJICHUS U CHCTEMbl aBTOMAaTH4YECKOTO yIPABIICHHUS.
10. SCADA-nakets1. TANGO.

11. Yposau mHOoronoroynoctu. Apxurekrypa VLIW. [ToTrokoBbie KOMIIBIOTEPHI.

12.  Crangaptel OpenMP u MPI. Tlonaepxka napauienusMa B S3bIKax BEICOKOTO YPOBHSI.
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6.4. Kputepuu oneHuBaHus

[IpomerxyTouHas aTTeCTalMsl COCTOUT U3 JIBYX YacTei: 10 3a4€THOW HEJIeNU CTYJEHThI OOBSICHSIOT paboTy TPEX KOMIIBIOTEPHBIX
IIPOTrPaMM H BBICTYMAIOT C ABYMS JIOKJIaJaMu (3afanus 1-5), a Ha 3auéTe OTBEYarOT Ha BONPOCH! 1-12, BBITSTHBAst OUIIET C IBYMS
BOIIPOCaMH.

KommprorepHast mporpaMma 3auiThIBAeTCs, €CIM OHA paboTaeT MPaBIIbHO, & CTYISHT MIPABHIBHO PUCYET €€ OIOK-CXeMY H OOBSICHSET
Ha3HauYeHHE KOMaH/I.

Jloxman 3a4nThIBAETCS, €CIIH OH COMPOBOKIACTCS ABTOPCKOM KOMITBIOTEPHOHN MPE3eHTAIle U PaCKPHIBAET TEMY.

OTBeT Ha BONPOC 3a4UTHIBACTCSA, €CIIM CTYACHT I10 NMaMSTH IPaBUJIBHO HAIKCAJl ONPEeAeIeHNUs, HAPUCOBAJ CXEMBbI, OOBSCHHI
MIPUHLUIE] PAaOOTHI CHCTEMBI.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MO1Y JIsT)

7.1. Pexomengyemas JinTepaTypa

7.1.1. OcHoBHas JUTepaTypa

ABTOPBI, COCTaBUTENIN 3armaBue W3narensctBo, ron| Pecypc

JI1.1 |Bapau E.JI., MoposoB  [M3mepenns B LabVIEW: yue6Hoe mocobue HoBocubupck : 3BC

10.B. (https://znanium.com/catalog/document?id=243092) HoBocubupckuii
rOCyIapCTBEHHBII
TEXHUYECKUHN
YHUBEPCHTET
(HT'TY), 2010
JI1.2 |BaBunos B. 1., MHUKpPOCHUCTEMHBIE TaTYNKH (PU3HUECKUX BEITHYNH: MOHOTpadus Mockaa : 9BC
Tumorenkos C. I1., (https://biblioclub.ru/index.php?page=book&id=496611) Texnochepa, 2018
Tumomenkos A. C.

JI1.3 {umos O.B. [IporpamMMupyemMbie KOHTPOJIIEPHI B CHCTEMaX MPOMBIIUICHHOM Mockaa : OO0 9BC
aBTOMATH3aLUU: YIEOHUK "HayuHo-
(https://znanium.ru/catalog/document?id=451848) M31aTEeNbCKUI

uentp UHOPA-
M", 2025
JI1.4 {Iumos O.B. [IporpamMMupyemsbie JTOrHUecKre KOHTPOIIIEPHI: YIeOHUK Mockga : OO0 9BC
(https://znanium.ru/catalog/document?id=447812) "HayuHo-
H30aTENbCKUHU
uentp MHOPA-
M", 2024
7.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |Kuraes 1O. B. Iporpammuposanre MK Ha accemGiepe ASM-51 u AVR Pascal Cankrt- [letepOypr 9BC
(https://e.lanbook.com/books/element.php?pll_id=71012) : HY UTMO,
2011
JI2.2 [Kmaaccen K. b., OcHOBBI n3MepeHni. J[aTInKy 1 2JIeKTPOHHBIE TPUOOPHL: [ydeOHoe |JlonronpyaHbrii:
BoponoB E. B., Jlapun |mocoGue s By30B] Wurennext, 2008
AL JL

7.2. Ilepeyennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHMKAIMOHHOI ceT "MHTepHeT"

D1 |Jlasb [DnekTpoHHBIH pecypc] : anekTpoHHO-0ubmoTeunas cucrema (OBC) / m3narensctso Jlans. — URL: http://e.lanbook.com/

32 |YHuBepcureTckas 0MOnMMoTEeKa OHIANH [ DNEeKTPOHHBII pecypc] : anekTpoHHO-0nbnmmoreunas cuctema (OBC) / OO0
Hupexrmenua [Ma6mumunr. — URL: http://biblioclub.ru/

33 [IOpaiit [DnexTpoHHBIH pecypc] : 371eKTpoHHO-O0nbaroTeuHas cucrema (ObC) / uzparensctBo FOpaiit. — URL:
https://biblio-online.ru

D4  |Znanium.com [DneKTpoHHbIA pecypc] : anekTpoHHO-0ubmoTeuHas cucrema (ObC) / HayuHo-nu3marenbckuii eHTp
NHOPA-M. — URL: http://znanium.com/

35 |eLIBRARY.RU [OnexrponHslii pecypce] : anekrpoHHas bubanoreka / Hayu. sanexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 llepeyenb nHGPOPMAIIMOHHBIX TEXHOJIOTHIH

7.3.1 IlporpaMmmHoOe oGecniedeHue
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Adobe Reader

Dev C++

PascalABC

LMS Moodle

Adobe Connect Acrobat

1O Kaspersky

7.3.2 IlpodeccronabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHBI KaTanor HayuHoll 6ubauoreku Yenl'y [DnexrponHslil pecypc] : 0a3a ganHbix / Yens0. roc. yH-1. — URL:
http://library.csu.ru/ru/ - Yensi6unck, 1992.

2. Web of Science : myapTuaucunminHapHas pedepariBHas 6a3a faHHbIX / KoMIaHus Thomson Reuters. — Pexxum gocryna: s
3apeructpup. nonp3opareneit Yenl'Y. — TekcT : 37IeKTpOHHBIH.

3. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurit. — Pexum gocryma: st
3apeructpup. nonb3osareneit Yenl'V. — TekcT : 31MeKTpOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbBI (MOAY JIST)

Jlnst peanu3anny JUCHUILUTHHBI HCTIONB3YIOTCS YICOHBIC ayANTOPHH ISl IIPOBEACHHUS 3aHATHI JCKIMOHHOTO THITA, CEMUHAPCKOTO
THUIA, TPYIIIOBBIX ¥ HHIUBUAYAJIbHBIX KOHCYIBTAIINMA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOI aTTeCTaIliH, a TAKKEe MOMEICHUS IS
CaMOCTOATEIIbHOM paboTHI.

VYueOHbIe ayANTOPUH YKOMILIEKTOBAHBI CIICHUATM3UPOBAHHON MEOEIbIO H TEXHUUSCKUMHE CPEICTBAMU O0OYUCHUSI - MYJTbTHMEIUITHBIM
000pyI0BaHHEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlnst mpoBeieHust 3aHATHI JIEKIIMOHHOTO TUITA TIPEIararoTcsl HabOPBI JEMOHCTPAMIOHHOTO 000PYIOBaHUS U YI€OHO- HATIISTHBIX
rocoOuii (MynbTUMETUIHBIC IPE3CHTALINH).

IMpakTudeckue 3aHATHA IPOXOIAT B yueOHOM 1abopaTopuu o01el 1 npuxiagHoil ¢pusuku kadenpsl oOLel 1 TeopeTHIecKol GU3nKU
(aymuropus 222), ocHaIlleHHOM TIepCOHATHHBIMU KOMITBIOTEpAaMH, MYJIbTUMEANHHON almmapaTypo.

Hcnons3ytores aynuropus Ne205 - untansablil 3a1 Ne3 (yueOHbIi kopryc Nel) u aynuropus Ne206 - 37eKTpOHHBIN YUTaIbHBIN 32l
(cenmanm3upoBaHHBIN MenuareHTp) (yueOnbrii kopmyc Nel) nist caMOCTOSATENEHOM paboTHI CTyIeHTa, OCHAIIEHHBIE IIEPCOHATBHBIMHI
KOMITbIOTEpaMHU, MyJIbTUMEINIHHOM anmapatypoil. B aynuropusx obecreder J0CTYI K pa3lIudHON CIIPaBOYHOHN JIMUTEpaType,
SHIUKIIONIE UM, OHOIHOrpagnIecKuM 1 TIOTHOTEKCTOBBIM 0a3aM JaHHBIX, HHQOPMAIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUWS JJIS1 OBYYAIOIIUXCS 11O OCBOEHUIO JTUCHUIIJIMHBI (MO Y JIST)

OcBoeHue copepxanus ydeOHoM AucuumInael «KoMnbloTepHas aBTOMaTH3alUs SKCIIEPUMEHTa» OCYIECTBIIIETCS Ha JIEKIMSIX,
IPAaKTUYECKUX 3aHATUAX U B IIPOLECCE CAMOCTOSATENbHON yueOHOI AeSTeIbHOCTH CTYJEHTOB.

Jlex1iMOHHBIE 3aHATHS 00ECIEUNBAIOT TEOPETUUECKOE N3YyUEHHE UCIUIIUHBI. OCHOBHBIMU METOIaMU OOYUIEHUS SBISIOTCS
MH(POPMAIOHHO-00BACHUTENBHBIH 1 TIPOOIeMHBIH. Ha neknusax n3maraercs OCHOBHOE COJEPKaHHUE TEM IIPOTPaMMEL, IIPOBOJHUTCS
aHaJIu3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS TIPUMEPBI.

JleKMOHHBIN MaTepHall SBIAETCS BaXKHBIM, HO HE €IMHCTBEHHBIM Ul YCBOSHUs yuyeOHOH aucuuiuiuHel. Ero o0s3arensHo
HEOOXOIUMO JOIOJIHUTh MAaT€PUAIOM OCHOBHOMU M JIOTIOJIHUTEILHON JIUTEPATypHl 110 TEME.

IIpakTndeckue 3aHATHSA CITYKAT JUIA 3aKPETJIEHNS TEOPETHYECKUX OCHOB, M3J1araeMBIX B JEKIMAX. Ha MpakTuYecKux 3aHATHAX
o0yJaeMble OB/IaAE€BAI0T OCHOBHBIMU METOJIaMU U IIPHEMaMH peLIeHNs 3a/1a4.

Ba)XHBIM MOMEHTOM IIPU U3YYECHUU TH000H JUCLUIUIUHEIL SIBJIAETCS OpPraHu3alus caMocTosTenbHOI paboTsl. IIpu ocBoeHnn
MaTepHala He CIeAyeT CTPEMHTHCS K MEXaHHIeCKOMY 3alIOMUHAHHIO IPHBEICHHBIX ONPEIeNeHNH, GopMyIMpOBOK H TTOI0KCHUI,
ecnu TpeboBaHus Kk Bam mpsmMo He yka3pIBaloT Ha 3T0. BriosiHe 3¢ (heKTHBHOIT MOXKET OKa3aThCsl HOMbBITKA IOHATH CYTh SBICHHUS,
BBIPabOTaTh CBOE OTHOLIEHHUE K HEMY, OLIUPAsACh HAa MaTepUall, COJEepKaLUNCsI B peKOMEHI0BaHHOH nuTeparype. Taxxke
PEKOMEHIyeTCsl pABHOMEPHO PACIIpe/IeNsTh HArPY3Ky CAMOCTOSTEIbHOTO O0YUEHHs B TEUEHHE CEMeCTpa.

B cityuae nmpumMeHeHus mpu 00y4eHUN AUCIMIUIMHBI 3JIEKTPOHHOT0 00y4YeHHs1, TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTUI
oO1ieHre 00yJaroIuXCs ¥ MPEeroJaBaTelis OCYIIECTBIISCTCS B PEXKUME PeallbHOTO BpeMEHH (OHJIalH-JIEKIMH (BeOUHAPBI), YaTHI,
BUJICO-KOH(EPEHIMH U JIP.) WIK OTIOKEHHOTO BpEMEHH (crucreMa qucTanionHoro ooyuerus Moodle, MS Office365, ¢popymsi,
AJIEKTPOHHAS 10YTA U JIp.).

ITpu 00y4eHuu U ¢ OrpaHUIEHHBIMU BO3MOKHOCTSIMH 30POBbS JJIEKTPOHHOE 00YUCHHE, AUCTAHIIMOHHbBIE 00pa3oBaTeNbHbIE
TEXHOJIOTHH IIPeJyCMaTPUBAIOT BO3MOXKHOCTb IIpHeMa-nepeauyd HH(GOpMaly B JOCTYIHBIX 111 HUX (hopMax.
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Peanuzanys AUCHUILIMHBL C IPUMEHEHUEM 3JIEKTPOHHOIO 00ydeHUs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHOIOTUi (nanee — D0,
JOT) ocymiecTBisieTcs Ha OCHOBaHUH «I10JI0KEHUS O peaTi3alii OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTENIbHBIX IIPOTPAMM C
IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIUH B (helepalbHOM IOCYJapCTBEHHOM
6r0mKeTHOM 00pa30BaTEIbHOM YIpEKAESHUH BICIIEro 00pa3oBanus «ensOMHCKHIT rocyIapCTBEHHBIH yHUBEpCUTET», «IlomoxkeHus
0 HOpPSIKE 3aueTa 00yJaroIUMUCS 10 OCHOBHBIM IPO(ecCHOHaIbHBIM 00pa30BaTe/IbHBIM IPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHUS B OPraHU3aLUX, OCYLIECTBILIIONINX 00pa30BaTEIbHYIO JIESTeIbHOCTh, yUEOHbBIX
IpeIMeTOB, KypCOB, TUCIUILIMH (MOIyNeH), MPaKTHK, JOMOTHATEIBHBIX 00pa30BaTeNIbHBIX IIPOTPAMM» TOCPEICTBOM SIEKTPOHHOM
uHpopmaronHo-o06paszoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciiydasx (Gopc-Maxop U T.11.) IpU
peanu3anuu 00pa3oBarTesibHON AeaTenbHOCTH ¢ puMeHeHneM D0, JIOT MOryT npuMeHsATh KOMIIOHEHTBI, HE BXO/ISIINE B IEpeUCHb
3JIEKTPOHHON MH(GOPMAIIMOHHO- 00pa30BaTENbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCSH C HHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHUE NUCLUIIMHBL HHBAJIHJAMU U JIUIAMHU C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbsI OCYLIECTBIISIETCS C HCIONb30BaHUEM
CHEUHAIbHBIX TEXHWYECKHX CPENCTB W HH(POPMAIMOHHBIX TEXHOJOTHWH, MpEeIoCTaBIsieMBbIX PecypCHBIM y4eOHO-METOANYECKHM
LEHTPOM N0 OOYYEHHIO MHBAIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3710poBbsi Yenl'Y mo 3ampocy oOywaroierocs
(MOOMJIbHBIE CIIEIMANBHBIE TEXHHYECKHE CPEACTBA [UIA JIMI C HApYWICHHSMH 3pPEHUS M C HapyIIeHHeM CIIyXa, aCCHUCTHUBHEIC
UH(OPMALIOHHBIE TEXHOJIOTHH).

IIpn HEoOXomMMOCTH Ul OOYYAIOIIMXCS C HAapyIICHHSMH 3peHHS Ha padodynX MecTax ISl IPOBENCHUS NPAaKTUYECKHX HIIH
J1a00PaTOPHBIX 3aHATUI yCTaHABIMBAeTCS CIELHUANbHOE IporpaMMHOE obecredeHue (IporpaMma pedeBOil HaBUTaLlUM, pedeBble
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueOHble aynuropun obecrieunBaeTcsi OECIPEnsITCTBEHHBII 10CTYI Ul 00y4aloIuXcsl ¢ MHBAIUIHOCTBIO U C OIPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3I0POBbs. B Kakmoil ayquropuu, rae o0yJaroTcsl HHBAIHIB! M JIMLA C OTPaHMYCHHBIMUA BO3MOXKHOCTSIMU 310POBBS,
IpelycCMaTpUBAETCsl COOTBETCTBYIOIIEE KOIUUECTBO MECT JUIsl OOYUAIOMIUXCS ¢ YU€TOM HapyIIEHUH UX 370pOBbS.

J111s1 OCBOSHHMS AUCIMIUTMHEI HHBAJMAM U JIUIaM C OTPAaHUISHHBIMH BO3MOKHOCTSIMH 3710POBbS IIPEIOCTABIIIETCS TOCTYII K IIEYaTHBIM
HCTOYHHKAM, UMEIOIINMCS B HayuyHol 6ubmuorexe Yenl'V, ¢ moMOLIbIO ClIEIMAIBHBIX TEXHUUECKUX CPEJICTB; HOCTYI € IIOMOIIbIO
CHEUHATbHBIX TEXHHYECKUX W MPOTPAMMHBIX CPEICTB K JJIEKTPOHHBIM HCTOYHHKAM, IPEJCTABICHHBIM B (hOpMe SIEKTPOHHOTO
JokyMeHTa B poHze HayyHOH OubnroTeku Yenl'Y min 311€eKTpOHHO-OUOIMOTEUHBIX CUCTEMAX.

Y4eOHO-MeTOIMUEeCKHEe MaTepHaiIbl Ul OOYYAIOIMXCS U3 YHCJIa MHBAIHIOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
IPEOCTABISIIOTCS B OopMax, alaliTUPOBAHHBIX K OTPAHUUCHHUSIM UX 310POBbS U OCOOCHHOCTSM BOCHPUATHUS HHPOpMALUH.

J171s1 ”HBaJMIOB | JIMII C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI OCBOCHHE TUCLIHUILIHHBI MOXKET OBITh YaCTHYHO MU TTOJTHOCTHIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

IMpu mnpoBeneHMN NPOMEXYTOUHOI arTecTalUM MO AMCLMIUIMHE OOYYaIOIIMMCS C WHBAJMJHOCTBIO M C OIPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBSI OOECIIEUHBACTCSI 10 HMX 3asABJICHUIO NPENOCTaBI€HHE B JOCTYMHOH (opMe B 3aBUCHMOCTH OT HX
UHIVBUAYAIBHBIX OCOOCHHOCTEH MHCTPYKIMU O TOPSAKE IMPOBEICHUS INPOMEXKYTOUHOM aTTECTAllMM, OLICHOYHBIX CPEACTB U
BO3MOKHOCTH OTBETOB Ha 33/1aHWs (MMMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMeHHO mpudrom bpaiinsi, c
UCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[pu npoBexeHHH MpOLEYPHl OLICHUBAHUS PE3YAbTATOB O0YYEHHSI HHBAJIHIOB U JIHMI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSMH 340POBbS
IpeycMaTpUBaeTCsl HCIOIb30BaHuUE NpeaocTaBieHHbIX Yenl Y uian coOCTBEHHBIX TEXHUUECKUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3H C
WX UHIUBHAYAJIBHBIMH OCOOeHHOCTSMH. [Ipn HE0OXOOMMOCTH WHBAJIMAAM M JIMLAM C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3IOPOBBS
IPEeOCTaBIsIeTCS NONOIHUTEIBHOE BpeMs JUIs IOJrOTOBKU OTBETA Ha 3aJlaHus, IPOLEeaypa OLICHUBAHUS PE3yNbTaTOB O0YUCHHUS 110
JCITUIUTHHE MOYKET MIPOBOJUTEHCS B HECKOJBKO JTAIIOB.

© ®I'BOY BO «Henl'V»




03.04.02 ®u3uka, HanpaBJaeHHOCTh (Mpoduiib) «Menuuunckas ¢pusuka», PII{ no aucuuniuze
«KomnbloTepHas aBTOMAaTH3alUsI IKCIIEPUMeEHTa», 2025 rox Habopa, ouHast ¢popma o0yueHus

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) C. H. 3amo3znpa

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



