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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II)IO npernoaAaBaHusA JUCHUIIINHBI SABJISICTCA O6y‘IeHI/Ie CTYACHTOB OCHOBaM KOMHBIOTepHOﬁ AaBTOMAaTHU3alluU SKCIICPUMCHTA! 0630p

OCHOBHBIX THIIOB JaTYWKOB 1 yCHHHTCHEﬁ JJI1 HOPMHUPOBAHUA CUTHAJIOB C JaTYMKOB; PaCCMOTPCHUE PA3JINIHBIX TUIIOB

mudpo-aHanorossix npeodpazosateneil (LIAIT) u ananoro-udpossix npeodpaszopatencit (ALIT); nonydenue 6a30BbIX CBEASHUI 110

uHTepdeiicam nepconanpHoro kommnetorepa ([TIK) u cTangapTaM npoMBIIUICHHBIX HHTEPECOB.

OCHOBHEIE 3aJa9u JUCHUILIMHBI:

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

HUX IPUMCHCHHUA.

2. 3yueHue cTannapTHhIX HHTEpdEcoB.

3. HSy‘-IeHI/Ie MIPUMCEHCHUSI MUKPOKOHTPOJIJICPOB B aBTOMAaTU3UPOBAHHBIX CUCTEMAX.

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

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

[1K-2.1. O6na/1aeT 3HaHUSAMHU O IMEPEAOBOM OTECHUCCTBEHHOM U 3apy6e>1<HOM OIIBITC SKCIUTyaTallu U TCXHUYCCKOI'O 06C.]'Iy)I(I/IBaHI/I${

AJIEKTPOHHOTO 000PYIOBAHUS;

ITK-2.2. [leMOHCTpUPYET yMEHUE CTABUTH Hay4HbIE 3a/1a4 B 00JaCTH TEOPETUUECKOI U MaTeMaTUUEeCKOM (DU3HUKU U peIaTh UX ¢

WCTIONIb30BAaHNEM COBPEMEHHOTO 000PYJOBaHMUS M OTEYECTBEHHOTO U 3apyOeKHOTO OIBITA;

[IK-2.3. meet mpakTrdecKuii OMBIT (HABBIKK) IIPOBEACHNS HAYTHO-UCCIIEI0BATEILCKUX PaboT, ONMpasCh Ha UCIOIb30BaHUE

COBPEMECHHOTI'O 060py]_'[0BaHI/I$I U OTCYCCTBCHHOI'O U 33.py6e)KHOFO OIIbITA.

2. MECTO JUCHHUIJIMHBI 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 00padOTKH MH(POPMAIIHU

IMoaroToBka k mpoLexype 3alUThl ¥ 3aIUTa BHITYCKHON KBaIU()UKAIMOHHON paboTh

[TpousBoacTBEHHAsI MPAaKTHKA (HAYYHO-HCCIIEA0BATEIbCKAs paboTa)

3. KOMIIETEHIIMX OBYYAIOIIEI'OCsl, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUIIJINHbI

(MOJLY.JIST)

IIK-2: CnocoOoHOCTh CTABUTH Hay4YHbIC 3a/1a49M B obJacTu Teopeanecxoifl M MaTeMaTHYeCKoii (l)l/ISI/IKI/l H pemiaTth UX €

HCINOJIb30BAHHEM COBPEeMEHHOI0 000pPY/A0BAaHMS U 0Te4eCTBEHHOI0 U 3apy0esKHOro OnbITa

3HaTh:

Js noctroxenus ITK-2.1: npUHIMIIBI KOMIBIOTEPHOM aBTOMAaTHU3aMU (PU3UYECKOT0 HKCIIEPUMEHTA; Ha3BaHUE U BOBMOXHOCTH
HOMYJSIPHBIX KOMITBIOTEPHBIX TIPOTPAMM B 00TaCTH aBTOMATH3AIMH SKCIepUMEHTa; Ha3BaHHE, HA3HAUCHHUE U IPUHIUITE PaOOTEI

JIATYMKOB U IETEKTOPOB, OCHOBBI IIU(YPOBOI 00pabOTKN CUTHANIOB, CTAHAAPTHBIE KOMIBIOTEPHBIE HHTEPhEHCH

YMeTh:

Jns noctxenus ITK-2.2: ucnonb3oBaTh KOMIIBIOTEPHBIE IPOrpaMMBbl B 001aCTU aBTOMATU3ALUK SKCIIEPUMEHTA; pa3padaTbiBaTh
cxeMy o0beuHEeHUs (PU3NUECKUX IPHOOPOB U KOMIIBIOTEPOB B MPOCTYIO SKCIIEPUMEHTAIBHYIO YCTAaHOBKY; IPOrPaMMHPOBATh

00paboTKy (haiiioB ¢ TaHHBIMH U FpapHIecKOe NPEICTABICHUE PE3yIbTATOB

Baagertn:

I[J'If[ JAOCTHXKCHUA [1K-2.3: HaBEIKaMK KOMHI:IOTCpHOfI 06pa6OTKI/I PE3YIbTATOB HBMepeHHfI; HaBBIKAMH MOHTAXXa U WUCIIOJIb30BaHUsA

MPOCTBIX aBTOMATU3UPOBAHHBIX SKCIICPUMEHTAJIBHBIX YCTAHOBOK

B pe3yabTaTe 0CBOCHHS AMCHUIIJIMHBI 00y4YalOIUIiCS 10KEeH

3.1|3nare:
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311

TIPUHIUIIBI KOMHLIOTepHOﬁ aBTOMaTu3aluu (bI/IBI/I‘IeCKOFO OKCIIEPUMCHTA; Ha3BAaHUE€ U BO3MOKHOCTHU ITOITYJISIPHBIX
KOMITBIOTEPHBIX IIPOrpaMM B obacTu ABTOMATHU3allH OKCIICPUMEHTA; Ha3BaHUEC, HA3HAUYCHUEC U IPUHIUIIBI pa6OTLI
HAaTYUKOB 1 JETEKTOPOB, OCHOBbBI LIPI(l)pOBOI;'I 06pa6OTKI/I CUTHAJIOB, CTAHAAPTHBIC KOMIIbIOTECPHBIC HHTep(i)eﬁCLI

3.2

YMeTh:

321

00paboTKy (hail10B ¢ JaHHBIMU U rpaUUecKoe PeACTaBIeHUE PE3yIbTaTOB

HCII0JIb30BaTh KOMITBIOTEPHBIE IPOTrPaMMbl B 00JIaCTH aBTOMAaTH3aLUU SKCIIEPUMEHTA; pa3padaThiBaTh CXeMY
0o0beanHeHust GH3UIECKUX IIPUOOPOB M KOMITLIOTEPOB B MIPOCTYIO SKCIEPHMEHTAIBHYIO YCTAaHOBKY; IIPOrPaMMHPOBAThH

3.3

Baagern:

331

ABTOMATU3WPOBAHHBIX OKCIICPUMEHTAJIBHBIX YCTAHOBOK

HaBBIKaMH KOMHLIOTepHOfI 06pa60TKI/I PE3yIbTAaTOB I/ISMepeHI/Iﬁ; HaBbIKaMH MOHTaka 1 UCII0JIb30BaHUSA IIPOCTHIX

4. OBPBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6wasn TpyaoemMKocTb

23ET

YacoB 110 y4yeOHOMY ILIaHY :
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 HaumeHnoBaHue pa3iesioB U TeM /BU]I 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3AHATHSA /[ Kvpe
Pazpen 1. laTYMKH 1 JeTeKTOPBI. AHAJI0ro-nu(ppoBoe npeodbpazoBanue

11 Jaruuku. IIpeobpazoBaHue HEAIEKTPUIECKUX BEIUUUH B JIEKTPUIECKHE. 1 4 JI1.1J11.2J11.3
Jerekropsl. Jlormueckre GyHKINH U YCTPOMCTBA. AHAJIOTOBBIC U IU(PPOBBIC JI1.4J12.1 J12.2
curHansl. [Tpuniun ananoro-mudposoro npeodpasosanus. [lapamiensHblii 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 CEMECT]; 3aIIOTHEHUE JI1.4J12.1 J12.2
Tabnuupl GyHKIWA 1 poTorpaduil AETEKTOPOB U AATUUKOB C IIOMOIIBIO 013233 54 55
JTAHHBIX M3 UHTEepHeTa (rpymmnoBas padota). /TIp/

13 YcranoBuTh Ha cMapTQOH MporpaMmy rpaduuecKoro IpeacTaBICHUS 1 4 JI1.1 JI1.2 JI1.3
MMOKa3aHUI CEHCOPOB, BBIITMCATH B TETPAIb 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 CaMO/ICIbHBIH MUKPO(OH U MOJKIIOUNTH €r0 K KOMITBIOTEPY uepes3 1 4 JIT.1 J11.2 J11.3
pa3sém TRS. ABTOMaTHYECKH 3anmcarh 3ByK ¢ momMoiipio ckpunta VisualBasic JI1.4712.1 J12.2
 riaHupoBrka 3anad Windows. BeryunTs siekunonHbit MaTepuai. /Cp/ 010523334035
Pazgen 3. CereBble nuTepdeiicn

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 CoenuHeHUE BUTOI Maps! ¢ pa3béMoM §P8C, 00beanHeHNEe KOMITBIOTEPOB B 2 JI1.1J11.2J11.3

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

Pa3nen 4. KontpoJuiepsl

4.1 KoHTpomneps!, MUKPOKOHTPOJIIEPHI, IPOrpaMMHUPYEMBIE JIOTHIECKUE 2 JI1.1J11.2J11.3
KOHTpOJuIepbl. KOMITUIIATOPBI U Cpeibl pa3pabdoTKH IIPOrpaMM JIIst JI1.4J12.1 J12.2
KOHTpoJuiepoB. [Iporpammatopsl. /JIex/ D132 33 54 55

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

JI1.4J12.1 J12.2
013233 5455

4.3 CocTaBUTh CIUCOK Ha3BaHUI U HA3HAYCHUH MUKPOKOHTPOJIICPOB Ha 4 JIL.1J11.2 J11.3
CHCTEMHOM II1aTe JOMAIIHEr0 KOMIbIOTEpA. BbIyuuTh NTEKIIMOHHBIN MaTepuall JI1.4J12.1 J12.2
/Cp/ 013233 54 55
Paznen 5. ACY u CAY

5.1 CucreMbl pealbHOTO BpeMeHH. ABTOMaTH3UPOBaHHBIE CHCTEMBI YIIPABICHHS U 2 JI1.1J11.2J11.3
CHUCTEMBI aBTOMAaTHYECKOT0 YIIpaBJICHUs: HA3HAUeHHE, Pa3lIndusl, CTPYKTypa, JI1.4J12.1 J12.2
npumepbl. SCADA-niakets1. TANGO. /Jlex/ 013233 54 55

5.2 Cucrema peanbHOIO BpEMEHHU 1: HanmcaTh NporpaMmy, KOTOpast BHIBOAUT 2 JI1.1J11.2J11.3
coobmienne «HaxkmMuTe KJIaBUINY B TEUCHHE CEKYH/IbI» Uepes3 ClydaiHbIe JI1.4J12.1 JI2.2
UHTEPBaJIbl BDEMEHHU, B TEUCHHE CEKYHJIbI XKAET HaXKaTUsl KJIaBUILY, 013233 54 55
MIOZICYUTHIBAET, CKOJIBKO Pa3 I0JIb30BaTENb yCIed BOBPEMS HAKATh KIIABHUITY.

JnurensHocTh 3kcnepumenta 1 mus. /Tlp/

5.3 CucreMa peallbHOTO BPEMEHH 2: HalKcaTh MporpamMmy, KOTopas depe3 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 JiekiuonHsbIit Matepuan /Cp/

Paznen 6. [lapaaiensnasi nudgpoBasi 06padoTKa JaHHBIX

6.1 YpOoBHI MHOTOITIOTOYHOCTH: SIIPO, TIPOIIECCOp, CUCTEMHAS TIaTa, CHCTEMHBIN 4 JIT.1JI1.2 J11.3
6ok, kinacrep, GRID. Apxurekrypa VLIW. [ToTokoBbIe KOMITBIOTEPHI. JI1.4J12.1 J12.2
Macmrrabupyemocts. 3akoH Amaana. Cranaaptet OpenMP u MPI. Tloanepskka D1320235435
Hapajuleiu3Ma B SI3bIKaX BBICOKOTO ypoBHs. /JIek/

6.2 Harmucats B cpene Pascal ABC mporpammy, KoTopast co31aéT 60IbIIowH 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 cTo0aM. CpaBHHUTH BpeMs D1320335435
BBIYUCIICHUH B OJIHOTIOTOYHOM M MHOTONOTOYHOM pexxumax. /IIp/

6.3 TToAroTOBUTH MPE3EHTALIMIO O TapaJUIeIbHOW 00pabOTKE TaHHBIX HA OJTHOM H3 47 JIT.1J11.2 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 CUIHAJIOB: TpaUuecKrii U TEKCTOBBIN BBIBOJT 2 JIL.1JI11.2 J11.3

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

7.2 IToaroToBUTh MpE3eHTALMIO O CpeJax BU3YaJIbHOTO IPOrpaMMHUPOBAHUS JUIsS 6 JIL.1JI11.2 J11.3

u3MepeHus U apromatuzanuu. /Cp/ JI1.4J12.1 J12.2
013233 54055
Paznean 8. [IporpamMmbl 10151 3aNIMCH U aHAJIU3A 3BYKA

8.1 3HakOMCTBO ¢ rporpammamu Audacity: 3anmce ¢ MEKpodOHa ¥ JIMHEHHOTO 2 JIT.1J11.2 J11.3

BX0J1a, SKCIIOPT (haitioB, NI3MEHEHHE TOHA C COXPAHEHUEM TeMIIa, YAAICHUE JI1.4J712.1 J12.2

ryma, CIieKTpasibHbIi ananu3 /I1p/

01323354055
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8.2 3anonHeHue TabJIUIbl CTaHAAPTHBIX (OPMATOB 3BYKOBBIX (pailnoB: Ha3BaHUeE, 1 6 JI1.1J11.2J11.3
MIPUHIHUIIEL ¥ PEKUMBI KOAUPOBAHHUS, YACTOTHI AUCKPETU3AINH, 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 4To noxoxxe 3Byuanue) /Cp/

Paznen 9. Mnast koHTaKTHast padoTa

9.1 WupuBuayanbHble KOHCYIbTAIMU, TEKYIHH KOHTpob /MKP/ 1 33 JI1.1J11.2J11.3
JI1.4712.1 J12.2
01052393 54 35

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

KonTtponbHble 3a1aHus U TEKYIIEero KOHTPOJIS.
3anaHus U BOIPOCHI K 3a4eTy.

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

1. 3anonHUTH TabNULy HA3HAYEHHS AaTUYHKOB.

2. BeinosHuTk 6€3 MaluH aHanoro-iudposoe nmpeodpazoBanue 10 3HaYeHUIT aOCTPAKTHOW BEINYHHBI B 3-X paspsanom ATIIT.
3. 3anoaHUTH TaOIUIy KOMIBIOTEPHBIX HHTEP(EHCOB: Ha3BaHUE, Ha3HAUCHUE, BHEIIHUN BUJ] Pa3bEMOB.

4. HapucoBath CTpyKTypHYIO cxemy cucteMHo miatsl [1K.

5. Hactpouts 4yBCTBUTENBHOCTD 3ByKO3anucu ¢ Mukpogona Ha ITK.

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

7. HapucoBath npuMeps! KOMIIBIOTEPHBIX CETEH C Pa3IMYHBIMU TOHNOJIOTUSIMHU.

8. HapucoBaTh CTpyKTypHYIO CX€My MPOCTEHIIEr0 MUKPOKOHTPOJIIEPA.

9. HapucoBats cTpykTypHYIO cxeMy abcTpakTHOi CAY.

10. Hanmcats nepedeHsh OCHOBHBIX MPOOJIEM paciapaslieIMBaHus PacuéToB.

6.3. Tunoswbie KOHTPOJIbHBbIC BONIPOCHI U 3alaHUA I l'[pOMe?KyTO‘{HOﬁ aTrreCcranmn

3aganus:

1. Hanmcatb nporpammy «CrcTeMa peaqbHOTo BpeMeHH 1», KoTopast BRIBOAUT coolmienne «HaxxmuTe KiaBuIly B TeUEHHE CEKYHIBD»
yepes3 ClydaiiHble HHTEpBaIbl BPEMEHH, B TEUCHUE CEKYH/IBI JKIET HAXKATUS KIIABUIIIY, TIOJICUUTHIBAET, CKOJIBKO pa3 M0JIb30BaTeIlb
ycIies BOBpeMsI HaXKaTh KIaBHITY (JUIMTEIbHOCTH dKcIiepiuMeHTa 1 MuH). {71 arTecTanny HeoOX0IUMO HApHCOBATh OJIOK-CXEMY
IIPOrpaMMBbI U OOBACHUTH €€ KOMaH[IbI.

2. Hamucats niporpammy na PascalABC, kotopast co3maét 60JIbIIoi TeKCTOBbIH (aiii co cToa0maMu JaHHBIX, CIMTHIBACT UX U3 (aiina
U BBIUMCIIAET CpeAHHE 3HaYeHUs [0 cToa01aM. CpaBHUTH BpeMs BHIYUCIICHUH B OHOIIOTOYHOM U MHOTOIIOTOYHOM pexxumax. s
aTTeCTaIlMy HEOOX0AMMO HApUCOBATh OJIOK-CXEMY MPOTrpaMMBI M OOBSICHUTH €€ KOMaHIIBI.

3. BeICTYnHUTB C JOKJIAJIOM W MpE3eHTaIMel 0 apauieIbHOi 00padOTKe TaHHBIX Ha OJJHOM M3 KPYITHBIX AETEKTOPOB.

4. BRICTYITUTB C AOKJIAJIOM H IIPE3eHTAlNeN 0 cpeljax BU3yalbHOTO MPOrPaMMHUPOBAHHUS TS H3MEPEHHS H aBTOMATH3aIHH.

5. Hanucats nporpammy «CucTeMa pealbHOrO BpeMEHH 2», KOTopas 4epes3 CllydaiiHble MHTepBabl BpeMEHHU BBIBOJUT B TEKCTOBBIH
Gbaiin «JaHHbIe ¢ MPUOOpa» U IMEPUOJMIECKH M0 3TUM JaHHBIM CTPOHT rpadMKy 3aBUCHMOCTEN OT BpeMeHu. [l aTTecTauuu
HEOOXOIUMO HapHCOBaTh OJOK-CXEMY IPOIpaMMBbl U OOBSICHUTD €€ KOMaH/IbI.

1. JIaT4MKH ¥ JETEKTOPBHI.

2. [Mpunnun ananoro-uuppoBoro NpeodpazoBaHusl.

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

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

5. Tomostoruu ceTen.

6. Kontponnepsl, MUKpOKOHTPOJUIEPHI, TPOTPAMMHUPYEMBIE JIOTHYECKHE KOHTPOIIEPEI.

7. KoMmuisaTopsl ¥ cpelipl pa3padOTKH porpamMm AJisi KOHTpoJuiepoB. [IporpammaTopsl.

8. CucteMsl peabHOrO BPEMEHH.

9. ABTOMaTH3MpPOBaHHBIE CUCTEMBI YIIPABJIECHUs U CHCTEMbI aBTOMAaTHYECKOT'O YIIPaBJICHUSI.
10. SCADA-nakets1. TANGO.

11. Yporau mHoronoroynoctu. Apxurekrypa VLIW. [TorokoBbie 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
MPOTrpaMM H BBICTYNAIOT C ABYMS JTOKJIaJaMu (3aaaHus 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, €CIIM OH COMPOBOXKAAETCS aBTOPCKOM KOMITBIOTEPHOM MPE3eHTAINEeH U PACKPHIBAET TEMY.

OTBeT Ha BOIPOC 3aYUTHIBACTCSA, €CIIM CTYACHT 10 NMaMTH IPAaBUIIBHO HAINKCAJ ONPEAEIICHNUs, HAPUCOBAJ CXEMBI, O0BSCHHI
MIPUHLUIE] PAaOOTHI CHCTEMBI.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIST)

7.1. Pexomengyemas JinTepaTypa

7.1.1. OcHoBHas JdUTEpaTypa

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 MPOMBIIUICHHON Mockaa : OO0 9BC
aBTOMATH3aLUU: YIEOHUK "HayuHo-
(https://znanium.ru/catalog/document?id=451848) M31aTEeNbCKUI

uentp MHOPA-
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., OcCHOBBI U3MepeHui. JIaTYMKH U 3JICKTPOHHBIE TPHOOPHI: [yueOHoe | loaromnpyaHbIii:
BoponoB E. B., Jlapun |mocoGue s By30B] Wurennext, 2008
AL JL

7.2. Ilepeyennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHMKAIMOHHOI ceT "MHTepHeT"

D1 |Jlasb [DnekTpoHHBIH pecypc] : anekTpoHHO-0ubmoTeuHas cucrema (OBC) / m3narenscrso Jlane. — URL: http://e.lanbook.com/

32 |YHuBepcureTckas 0MOnMMoTEeKa OHIANHH [ DJIEKTPOHHBIN pecypc] : anekTpoHHo-0nbnmmoreunas cucrema (OBC) / OO0
Hupexrmenua [Ma6mumunr. — URL: http://biblioclub.ru/

33 [IOpaiit [DnexTpoHHBIH pecypc] : aneKTpoHHO-O0udaroTeuHas cucrema (ObC) / uznarensctBo 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 [Onexrponnslii pecypce] : anekrponHast budnnoreka / Hayu. snexrpon. 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. DnexTpoHHBbIH KaTanor HayuHoll 6ubauoreku Yenl'y [DnexTponHslif pecypc] : 6a3a nannbix / Yens6. roc. yu-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 goctyma: st
3apeructpup. nonb3osareneit Yenl'V. — TekcT : 31MeKTpOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

Just peanu3anny JUCHUILTHHBI HCTIONB3YIOTCS YUCOHBIC ayANTOPHH TSI IIPOBEACHHUS 3aHATHI JICKIIHOHHOTO TUIIa, CEMHHAPCKOTO
THUIA, TPYIIIOBBIX ¥ HHIUBUAYAJIbHBIX KOHCYIBTAIINMA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOI aTTeCTaIliH, a TAKKEe MOMEICHUS IS
CaMOCTOATEIILHOI paboThI.

VYueOHbIe ayANTOPUH YKOMILIEKTOBAHBI CIICHUATM3UPOBAHHON MEOEIbIO i TEXHUUSCKUMHE CPEICTBAMU O0YUSHUS - MYJTbTHMEIUITHBIM
000pyI0BaHHEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlnst mpoBeieHust 3aHATHI JIEKIIOHHOTO TUIIA TIPEIIararoTcsl HabOPHI JEMOHCTPAMIOHHOTO 000PYAOBAHUS U YUeOHO- HATIISTHBIX
rocoOuii (MynbTUMETUIHBIC IPE3CHTALINH).

IMpakTudeckue 3aHATHA IPOXOJAT B yueOHOM 1labopaTopuu oOmeil u npuxianHoit ¢pusuku xadeapsl o01eH 1 TeopeTUuecKo GU3nKu
(aymuropus 222), ocHaIIEeHHOH IEpCOHATBHBIMU KOMITBIOTEpAMH, MYJIbTUMEANHHOM armapatypoil.

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, MyJIbTUMEANIHHON anmapatypoil. B aynuropusx obecreder JOCTYI K pa3IuuHON CIIPaBOYHOM JIUTEpaType,
SHIUKIIONE UM, OUOIHOTrpagUIecKuM 1 TIOTHOTEKCTOBBIM 0a3aM JaHHBIX, HH(GOPMAIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIVIMHBI (MOZAY JIST)

OcBoeHue conepxanus ydeOHOH AucuuIIMHb « KOMIbIoTepHas aBTOMATU3AIMs SKCIIEPUMEHTa» OCYIIECTBIIAETCS Ha JICKIUSAX,
IPAaKTUYECKUX 3aHATUAX U B IIPOLECCE CAMOCTOSATENbHON yueOHOI AeSTeIbHOCTH CTYJEHTOB.

JlexMOHHBIE 3aHATHS 00ECIEUHNBAIOT TEOPETUUECKOE U3yUeHHE TUCIUIIIUHBL. OCHOBHBIMU METOJaMU 00y4EHHS SBIISIOTCS
MH(POPMAIOHHO-00BACHUTENBHBIH 1 TPOOIeMHBIH. Ha mekimsax n3naraetcs OCHOBHOE COJIEpKaHHe TEM IIPOTPaMMEI, TIPOBOTHTCS
aHaJIu3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS TIPUMEPBI.

JlexIMOHHEII MaTepHAal SBIACTCS BaXKHBIM, HO HE €JMHCTBEHHBIM ISl yCBOCHUS yaeOHOH qucrumumnHbl. Ero o6s3aTensHo
HEOOXOIUMO JIOIOJIHUTh MAaTEpPUAIOM OCHOBHON U JIONOJHUTEIBHON JINTEPATypHI 110 TEME.

IIpakTnyeckue 3aHATHUSA CITYKAT JUIA 3aKPETJIEHUS TEOPETHYECKUX OCHOB, M3/1ardeMBIX B JeKIMAX. Ha mpakTudecknx 3aHATHAX
o0yJaeMble OB/IaAE€BAI0T OCHOBHBIMU METOJIaMU U IIPHEMaMH peLIeHNs 3a/1a4.

Ba)xHBIM MOMEHTOM IIPU U3YYEHUU TH000M JUCHUIUINHBI BIAETCS OpraHUu3aLus caMocTosATeNbHOU padoTsl. [Ipu ocBoeHuH
MaTepHala He ClIeAyeT CTPEMUTHCS K MEXaHIIeCKOMY 3alIOMUHAHUIO IPHBEICHHBIX ONpeNeNICHUH, (JOPMYITHPOBOK U MOIOKEHHH,
ecnu TpeboBaHMs K Bam mpsMo He yka3bpIBaloT Ha 3T0. BriosiHe ek THBHON MOKET 0Ka3aThCsl MOMBITKA IOHATh CYTh SBICHUS,
BBIPab0OTATh CBOE OTHOLIEHUE K HEMY, OIIUPAsCh HAa MaTepHall, COAEPIKaILUICS B pEKOMEHI0BAaHHOM nuTeparype. Taxoke
PEKOMEHIyeTCs PABHOMEPHO PACTIPEETIATh Harpy3Ky CaMOCTOSITEIFHOTO 00YUEHHS B TEUCHUE CEMECTpa.

B cityuae npumMeHeHus npu 00y4eHUH AUCLUIUIMHBI 3JIEKTPOHHOTO 00y4YeHHUs1, TUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT U
oO1ieHre 00yJaroIuXCs ¥ MPEeroJaBaTeis OCYIIECTBIISCTCS B PEXKUME PeabHOr0 BpeMeHH (OHIaiH-JIeKIK (BeOUHAPBI), YaThI,
BUJICO-KOH(EPEHIMH U JIP.) WIK OTIOKEHHOTO BpeMeHH (cucTeMa JucTannuonHoro ooydyenus Moodle, MS Office365, ¢popymsi,
AJIEKTPOHHAS 10YTA U JIp.).

[Tpu 0Oy4enun U ¢ OrpaHUIEHHBIMU BO3MOKHOCTSIMH 30POBbS 3JIEKTPOHHOE 00yUEeHHUE, TUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH IIPeyCMAaTPHBAIOT BO3MOXKHOCTE ITpHUeMa-Tiepeiaddl HHGOPMAIUN B JOCTYITHEIX I HUX (opMax.
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Peanuzanys AUCHUILIMHBL C IPUMEHEHUEM 3JIEKTPOHHOIO 00yUYeHUs, NUCTaHIIMOHHBIX 00pa3oBaTeIbHbIX TeXHOIOrUil (nanee — 90,
JOT) ocyriecTBisieTcs Ha OCHOBaHUH «I10JI0KEHHS O peaii3alui OCHOBHBIX U JIOTIOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM C
IPUMEHEHUEM 3JIEKTPOHHOT0 00y4eHHs U AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIUH B (helepanbHOM roCyAapCTBEHHOM
6r0mKeTHOM 00pa30BaTEIbHOM YIpEKAESHUH BICIIEro 00pa3oBanus «ensOMHCKHIT rocyIapCTBEHHBIH yHUBEpCUTET», «IlomoxkeHus
0 HOpSJKE 3aueTa 00yJaroUMMUCS 110 OCHOBHBIM IIPodeccroHaIbHBIM 00pa30BaTelIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHus B
OI'BOY BO «Yenl Y» pe3ynbTaToB OCBOCHUS B OPraHU3ALUIX, OCYLIECTBILIIONINX 00pa30BaTEIbHYIO IesATeNbHOCTD, yUEeOHbBIX
HpeIMeTOB, KypCOB, JUCIUIUIMH (MOIYNeH), TPAaKTHK, JOMOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM» HOCPEACTBOM IEKTPOHHOM
uHpopmaronHo-06paszoBarenbHoi cpeapl PI'BOY BO «Henl Y». B uckiouuTenbHbIX citydasix (Gopc-maxop U T.11.) IpU
peanu3anuu 00pa3oBaTeNibHOU AesaTenbHOCTH ¢ npuMeHeHrneM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXO/IAIINE B IEPEYCHb
3JIEKTPOHHON MH(GOPMAIIMOHHO- 00pa30BaTENbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHMS JTUCHUIIJIMHBI OBYYAIOIUMUCS C THBAJIMJTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHUe MUCLUIIMHBI HHBAIUJAMU U JIUIIAMHU C OIPAHUYEHHBIMH BO3MOXHOCTSIMU 3[J0POBbsI OCYILECTBIISETCS C UCIOIb30BAaHUEM
CHEUHATIbHBIX TEXHUYECKHX CPEICTB M HH(MOPMAIMOHHBIX TEXHOJOTHWH, NpenocTaBlsieMbIX PecypcHBIM yueOHO-METOANYECKHM
LEHTPOM N0 OOYYEHHIO MHBAIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3710poBbsi Yenl'Y mo 3ampocy oOywaroierocs
(MOOHMIIbHBIE CIIEIMABHBIE TEXHHYECKHE CPEACTBAa UL JIMI C HApYMICHWSMH 3pEHUS M C HapyIIeHHeM CIIyXa, aCCHCTHUBHBIE
UH(OPMALIOHHBIE TEXHOJIOTHH).

IIpn HEoOXomMMOCTH Ul OOYYAIOIIMXCS C HAapyIICHHSMH 3peHHS Ha padodynX MecTax ISl IPOBENCHUS NPAaKTUYECKHX HIIH
J1a00PaTOPHBIX 3aHATUI YCTaHABIMBACTCS CIIEIUAIBLHOE IPOrpaMMHOE obecneueHue (MporpaMma pedeBOd HaBUIAIlUMM, PEdeBbIE
CHHTE3aTOPbI, KpaHHBIE JTYIIBI).

B yueOHble aynuropun obecrieunBaeTcsi OECIPEnsITCTBEHHBII 10CTYI Ul 00y4aloIuXcsl ¢ MHBAIUIHOCTBIO U C OIPAaHUYCHHBIMU
BO3MOKHOCTSIMH 30POBbS. B kKakmoi ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI U JHIA ¢ OTPaHUIEHHBIMI BO3MOKHOCTSIMH 3/I0POBBS,
[IpelycCMaTpUBAETCsl COOTBETCTBYIONIEE KOJIUYECTBO MECT JUIs OOYUaIOUIMXCS ¢ YI€TOM HapyIIeHUH UX 37J0pPOBbS.

J151s1 OCBOSHHMS AUCIMIUTMHBI HHBAJIMAM U JIUIaM C OTPaHUYSHHBIMHI BO3MOKHOCTSMH 3/10POBBSI IIPEIOCTABISIETCS JOCTYII K TEYATHBIM
UCTOYHMKAM, UMEIOIINMCS B HayuHol 6ubmuorexe Yenl'V, ¢ mOMOIIBIO CHEHUATIBHBIX TEXHUUYECKUX CPEACTB; JOCTYI C IOMOIIBIO
CHEUHATbHBIX TEXHHYECKUX W MPOTPAMMHBIX CPEICTB K JJIEKTPOHHBIM HCTOYHHKAM, IPEJCTABICHHBIM B (hOpMe SIEKTPOHHOTO
JIokyMeHTa B poHze HayuyHOU OnbaroTeku Yenl'Y win 371€eKTpOHHO-OUOIMOTEUHBIX CUCTEMAX.

Y4eOHO-MeTOIMUECKHEe MaTepHaiIbl Ul OOYYAIOIMXCS U3 YHCJIA MHBAIUIOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
IPEIOCTABISIIOTCS B OpMax, alallTUPOBAHHBIX K OTPAHUUCHUSIM UX 30POBbsI U OCOOCHHOCTSIM BOCIPUATHS HH(POPMALIUH.

J171s1 ”HBaJMIOB | JIMII C OTPaHIMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI OCBOSHUE AUCIUIUIMHBI MOXKET OBITh YaCTUYHO HJIH TIOJHOCTBIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

IMpu mnpoBeneHUM NPOMEXYTOUHOH aTTECTAllMM IO JAUCHUIUIMHE OOYYaroUIMMCS € UHBAIUAHOCTBIO U C OTrPAHHMYECHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBBsSI 00ECIEUMBAECTCS 10 MX 3asBICHHUIO MPEJOCTAaBICHHE B JIOCTYHNHOW (opme B 3aBHCHMOCTH OT HX
UHIVBUAYAIBHBIX OCOOCHHOCTEH MHCTPYKIMU O IOPSAKE IMPOBEICHUS NPOMEXYTOUHOM aTTeCTallMd, OLEHOUYHBIX CPEICTB H
BO3MOKHOCTH OTBETOB Ha 33/1aHWs (MMMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpE, MHCBMEHHO ImpudToM bBpaiims, c
UCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[pu npoBexeHHH NpoLENyphl OLICHUBAHUS PE3YIBTATOB 00YUEHHSI HHBAJIHMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3I0POBBSI
IIpeycMaTpUBAETCs HCIOIb30BaHUE peocTaBieHHbIX Yenl Y uan coOCTBEHHBIX TEXHUYECKHX CPEICTB, HEOOXOAUMBIX UM B CBS3U C
WX UHIUBHAYAJIBHBIMH 0COOEHHOCTSMH. [Ipn HEOOXOJUMOCTH WHBAJIMAAM M JHLAM C OTPAaHUYECHHBIMH BO3MOXKHOCTSMH 3I0POBBS
IPe0CTaBIsIeTCS NONOIHUTEIBHOE BpeMsl JUIsl MOArOTOBKU OTBETa Ha 3aJlaHus, Ipoleypa OLEHUBAHUSI PE3yIbTaTOB OOydYEHUs IO
JCITUIUTHHE MOYKET MIPOBOJUTEHCS B HECKOJBKO JTAIIOB.

© ®I'BOY BO «Henl'V»




03.04.02 ®usuka, HanpaBJaeHHOCTh (Ipoduiib) «Teoperuyeckast 1 MaTeMaTu4eckast puzukay», PILJI
no gucuuiuinHe «KoMnboTepHasi apToMaTu3anus 3KcepuMenTa», 2025 rox Ha6opa, ounast popma
o0yueHust

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM COBETOM (hPU3NIECKOTO aKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun
3acenanuem kadgeapnl o0LIeli U TeopeTHYecKoi (PUINKH

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



