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IIporpammy coctaBui(u):
x.m.H, doyenm, K.H. [[ebpenxo

Penensent(br):

0.m.H., npogeccop xapedpvi ungopmayuonnwvix cucmem u npoepammuposanust Kyol'TY, Buoosckuii JI.A.; oupexmop AO « IOl -
CUCTEMA IIJ/TFOCy, I'nebos O.B.

Paboyas mporpaMma QUCIMIUTAHEL

IIporpaMMHo-anmapaTHbie KOMILIEKCH ABTOMATH3HPOBAHHBIX NH()POPMANHOHHBIX CHCTEM

paspabotana B coorBercTBru ¢ ®T'OC BO:

®DenepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BhICIIEr0 00pa30BaHUs - MarkuCcTpaTypa 10 HalPaBICHUIO
noarotoBku 09.04.01 MudpopmaTika v BEIYUCTUTEIbHAS TeXHUKA (MprKka3 MuHoopHayku Poccuu ot 19.09.2017 r. Ne 918)

COCTaBJICHAa HA OCHOBAaHWH Y4EOHOTO IUIaHAa!
09.04.01 MudopmMaTHKa U BHIYUCITUTEIbHAS TEXHUKA
YTBEPKIIEHHOTO YU4€HBIM COBETOM By3a OT 17.04.2023 npotokon Ne 9.

Paboyas mporpamma o006peHa Ha 3aceaHu Kadeapsl

Kadeapa mateMaTHKH U BHIYMCIUTEIbHOH TEXHUKH

[Iporoxon ot 05.04.2023 r. Ne 9

3aB. xaenpoit Kamyctun Cepreit AnumoBuy

CornacoBaHo ¢ npeacTaButTensiMu padorogarenet Ha 3aceqanun HMC, npotoxon Ne9 ot 17 anpens 2023 r.

Ipencenarens HMC npod. [TaBenko H.H.



1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | dopmupoBaHKE KOMIIETEHIINI 00ydJaromerocs B 001acTu HHGOPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA.

3agaum: - W3YYCHHE APXHUTEKTyphl M (DYHKIMOHAIBHBIX BO3MOXHOCTEH IHU(PPOBEIX IPOrpaMMHO-ANIIAPATHEIX KOMIUIEKCOB
WH(POPMALUOHHBIX CUCTEM;

- H3yY€HHE METO/IOB U aJTOPUTMOB HU(PPOBOH 00PabOTKH CHTHAJIOB,

- W3Y4YCHHE METOIOB NPOSKTHPOBAHWS, pEaM3allil W OSKCIUTyaTallid IPOTPaMMHO-ANIAPATHEIX CPEICTB BBIYHCIUTEIHEHON
TEXHUKH;

- OCBOCHHE IPOrpaMMHO-aIapaTHbeIx cpeactB National Instruments mo udpoBoii 00paboTKe CHTHAIOM;

- (hopMHpOBaHME HABBIKOB PaOOTHI C MHCTPYMEHTAIBHBIMH CPEICTBAMH IS I POBOH 00paOOTKH CHI'HAIIOB;

- (opMHpOBaHHE HABHIKOB pPa3pabOTKM M SKCIUTyaTaIlldd INPOTPAMMHO-AMIAPATHEIX KOMIUIEKCOB HWH(OPMAIIMOHHO-YIIPABIIONIAX
CHUCTEM.

2. MECTO JUCIIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMABbI

Hwkn (pazmen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOI MOATOTOBKE 00Y4ar0Ierocs:

2.1.1 | ApxuTtekTypa mapaiebHbIX BEIYUCIUTEIBHBIX CHCTEM

2.1.2 | BBeaeHue B HCKYyCCTBEHHBIN HHTEIICKT

2.1.3 | YopapneHue IpOoeKTHPOBaHHEM HH(DOPMAIITHOHHEIX CHCTEM

2.2 | JucuMiuinHbI (MOTY/IH) U MPAKTHKH, /ISl KOTOPBIX OCBOEHHE TAHHON TUCHUTLINHBI (MOXY/IS) HEOGX0THMO KaK
npeanecTByoee:

2.2.1 | [IpousBoncTBeHHas mpaktrka: TexHogorndeckas (POSKTHO-TEXHOIOTHYECKAsT) MPAKTHKA

2.2.2 | IIpon3BoxcTBeHHas npakTHKa: HaydHo-uccnenoBarensckas pabora

2.2.3 | [Ipon3BonacTBeHHAs MpakTHKa: [IpenanmioMHas pakTuka

3. POPMUPYEMBIE KOMIIETEHIIUU, UHANKATOPBI UX TOCTUKEHUSA
1 IJIAHHPYeMbIe Pe3yIbTaThl 00y4eHHs

OIIK-5: CriocoGeH pa3padaThIBaTh H MOJEePHH3HPOBATH NPOTPaAMMHOE H aNNapaTHoOe o0ecnevyeHre HH(POPMAIMOHHBIX H
aBTOMATH3HPOBAHHBIX CHCTEM;

OIIK-5.1: 3HaTh: cCOBpeMeHHOE MPOrpPaMMHOe 1 aNnapaTHoe ofecnedyeHne HHPOPMAUOHHBIX M ABTOMATH3HPOBAHHBIX
cucTeM

3HaThb

VYposens | | MEHHMaIBFHO TOITYCTUMEIA YPOBEHb 3HAHUIT COBPEMEHHOTO IIPOTPAMMHOTO H alIIapaTHOTO 00eCTIeYeHIS
MH(GOPMAMOHHBIX X aBTOMaTH3UPOBAHHBIX CHCTEM

YposeHs 2 | YpoBeHb 3HaHUIT COBPEMEHHOTO IIPOTPAMMHOTO U allIapaTHOTO 00ecredeHus MH(GOPMALMOHHBIX U
ABTOMATH3MPOBAHHBIX CUCTEM B 00BEME, COOTBETCTBYIOLIEM IIPOrPaMMe MOJATOTOBKH, JOITYIIEHO HECKOJIBKO
HETpyObIX OIHOOK

Yposens 3 | YpoBeHb 3HaHUIT COBPEMEHHOTO IIPOTPAMMHOTO H allllapaTHOTO oOecTiedeHusT HH)OPMAIOHHBIX 1
ABTOMATH3UPOBAHHBIX CHCTEM B 00BbEME, COOTBETCTBYIOIIEM IIPOrpaMMe MOATOTOBKH, 0e3 ommOoK

OIIK-5.2: YMeTh: MOePHU3HPOBATH NPOrpaMMHOE U anmnapaTHoe obecneyeHne HHGOPMAUOHHBIX U
ABTOMATH3MPOBAHHBIX CHCTEM ISl pellleHns npodeccHoOHaIbHBIX 32124

YMmernb

VYposens 1 | [IpogeMOHCTPHPOBAHbI OCHOBHBIE YMEHUS MOJCPHU3AIMU IIPOrPAMMHOTO M AlIIapaTHOrO 00eCIeYeHus!
HH()OPMAMOHHBIX ¥ aBTOMATH3UPOBAHHBIX CUCTEM ISl PELICHHsI PO(ECCHOHANBHBIX 3a/1a4, BHITOJIHEHBI BCE
3aaHKs, HO HE B IIOJIHOM 00BEME

Yposens 2 | [IponeMOHCTpUPOBAHEI BCE OCHOBHBIE YMEHUS MOJEPHU3AIMU IPOTPAMMHOTO H alNapaTHOTO 00eCTIedeH s
MH(OPMALMOHHBIX U aBTOMAaTH3UPOBAHHBIX CHCTEM IS PEILCHUS IPO(EeCCHOHATBHBIX 33a1a4, PEIICHbI BCE OCHOBHbIE
3a7a49M C HETPYOBIMU OIIMOKaMH, BBITIOJTHEHBI BCE 33/IaHHS B ITOJTHOM 00BEME, HO HEKOTOPBIE C HEJOYETAMHU

ypOBeHI) 3 HpOJICMOHCTpI/IpOBaHLI BCC€ OCHOBHBIC YMCHHS MOACPHU3ALNU IIPOTPAMMHOI0 1 allliapaTHOro obecrneueHust
I/IHq)OpMaHI/IOHHI)IX 1 aBTOMAaTHU3WUPOBAHHBIX CUCTEM JJIS1 PCIICHUSA HpO(l)ECCI/IOHaHLHLIX 3a/1a4, p€UICHbI BCC OCHOBHLIC
3a/1a4¥ € OTACJIbHBIMU HECYIIECTBECHHBIMU HeZ[O‘-léTaMl/l, BBIIIOJIHCHBI BCE 3a/IaHUs B IIOJIHOM 00BEMe

OIIK-5.3: BraeTs: HaBbIKAMH Pa3padoTKH MPOrPaMMHOIO H aNMAPATHOTO o0ecnedeHns1 HHGOPMANMOHHBIX H
ABTOMATH3MPOBAHHBIX CHCTEM [IJIsl peleHusi MpogeccHnoHaNbHbIX 3a1a4

Baanernb

VYposens 1 | ImMeeTcss MUTHUMAIBHEIA HA0OP HABBIKOB pa3pabOTKH IIPOTPaMMHOTO H allllapaTHOTO 00eCTIeYeHHs
MH(GOPMAIMOHHBIX X aBTOMaTH3UPOBAHHBIX CHCTEM AJIS PEIIeHHs IPo(eCCHOHATIBHBIX 3a7a4 ¢ HErPyOBIMH
omMOKaMu ¥ HEKOTOPBIMU HEJJOUETAMU

VYposenb 2 | [IpogemMoHCTpHpOBaHbI 0230BbIC HABBIKM Pa3pabOTKH MPOrPAMMHOTO M allllapaTHOro 00ecreueHUs
I/IH(I)OpMaLII/IOHHBIX 1 aBTOMATU3UPOBAHHBIX CUCTEM JISI PCIICHUA HpO(I)eCCHOHaJ‘IBHLIX 3a7ga4 ¢ HCKOTOPbIMU
HeJIo4YETaMu

Yposens 3 | [IpoaeMOHCTPUPOBAHEI HABBIKH Pa3pabOTKU MPOTPAMMHOTO H alNapaTHOTO 00ecTIiedeH s HH()OPMAIMOHHEIX U
ABTOMATH3MPOBAHHBIX CUCTEM JUIsl pELICHHUS IPO(ECCHOHANBHBIX 3a/1a4 0e3 OINOOK U HeA0YETOB




OIIK-6: CniocoGeH pa3padaTblBaTh KOMIIOHEHThI IPOrPAMMHO-ANNAPATHBLIX KOMILIEKCOB 00padoTku nHGopManuu u

ABTOMATU3UPOBAHHOI'0 MPOCKTHPOBAHUS;

OIIK-6.1: 3HaTh: annapaTHbIe CPecTBA U INIATHOPMBI HHPPACTPYKTYPhI HH(OPMANMOHHBIX TEXHOJIOTH, BUABI,
Ha3Ha4YeHHe, ADXUTEKTYPY, MeTobl Pa3pa0oTKH U aAMHHUCTPHPOBAHHS NPOrPAMMHO-ANNAPATHBIX KOMILIEKCOB 00bEKTa
npogeccuoHaILHOUI 1eSITeTbHOCTH

3HaTh

VpoBenb | | MUHMMaIBHO IOMYCTUMBIH YPOBEHb 3HAHHUH aIlllapaTHBIX CPEACTB M IUTaT(GOpM HHPPACTPYKTYPHI HHYOPMALMOHHBIX
TEXHOJIOTHH, BUIBI, HA3HAUCHHE, apXUTEKTYPy, METOIBI pa3pabOoTKX U aIMIHUCTPHPOBAHUS IPOTPAMMHO-
anmnapaTHbIX KOMIIJIEKCOB 00beKTa MpodecCHOHANBHON 1esITeIbHOCTH

YpoBeHs 2 | YpoBeHb 3HaHUI anmapaTHBIX CPEeICTB U IIaTGopM HHPPaCTPYKTypbl HHYOPMAIIMOHHBIX TEXHOJIOTUH, BUADI,
Ha3HauCHUE, apXUTEKTYpPY, METO/IbI pa3pabOTKU U aAMUHUCTPHPOBAHHS IIPOrPAMMHO-aIIIAPATHEIX KOMIIIEKCOB
o0BeKkTa mpodecCHOHANBHOM AeATETHHOCTH B 00BEME, COOTBETCTBYIOIIEM IIPOTPaMMe TIOATOTOBKH, JOITYIICHO
HECKOJIBKO HETPYOBIX OLIHOOK

YpoBens 3 | YpoBeHb 3HaHUI anmapaTHBIX CPEICTB U IIaTGopM HHPPacTPyKTypsl HHYOPMAIIMOHHBIX TEXHOJIOTUH, BUADI,

Ha3HauCHUE, apXUTEKTYpPY, METO/IbI pa3pabOTKU U aAIMUHUCTPHPOBAHHS IIPOrPAMMHO-aIIAPATHBIX KOMIIIEKCOB
00beKTa Mpo(eCCHOHABHON JEATENFHOCTH B 00bEME, COOTBETCTBYIOIIEM IIPOrpaMMe ITOArOTOBKH, O€3 OMMO0K

OIIK-6.2: YMeTb: aHAJIM3UPOBATH TEXHHYECKOE 3alaHKe, Pa3padaThIBATh M ONTHMU3HPOBATH NIPOrPAMMHBIN KO /15
penienus 3aga4 06padoTky HHGOPMALMHY H ABTOMATH3HPOBAHHOIO NPOEKTHPOBAHHSA

Ymern

VYposens 1 | [IpogeMoHCTpHpOBaHBI OCHOBHBIE YMEHUS aHAIN3a TEXHUYECKOTO 331aHus, Pa3paObOTKH U ONTHUMHU3AIIH
MPOrPaMMHOTO KOJa ISl PEIIeHHUs 3aaa4 00paboTKu HH(OPMAIIMK ¥ aBTOMATH3MPOBAHHOTO TIPOCKTUPOBAHHUS,
BBIITOJIHEHBI BCE 3aJaHus, HO HE B IIOJHOM 00BEME

Yposens 2 | [IpogeMoHCTpUPOBaHBI BCE OCHOBHEBIE YMEHHS aHATN3a TEXHUIECKOTO 3aJaHHs, pa3pabOTKU M ONITUMH3AINN
MIPOTPaMMHOTO KOJa AJIsl peleHus 3a1ad oopaboTku HHPOPMAIUK U aBTOMATH3UPOBAHHOTO IPOSKTUPOBAHIS,
BBITIOJTHEHBI BCE 3aJaHUS B ITOJIHOM 00bEME, HO HEKOTOPBIE C HeJJOUETaMH

VYposenb 3 | [IpogeMOHCTpHUPOBAHBI BCE OCHOBHBIC YMEHHS aHAJTN3a TEXHUYIECKOTO 3aJaHHs, pa3pabOTKU ¥ ONTUMH3AINN

OpOrpaMMHOTIO KOZa I peIICHU 3a4a4 O6pa6OTKI/I I/IH(bOpMaHI/II/I 1 aBTOMATU3UPOBAHHOT'O IPOCKTUPOBAHU,
BBIIIOJTHCHBI BCC 3a/JaHUS B ITOJTHOM 00BéMe

OIIK-6.3: BiageTb: HABBIKAMHU COCTABJIEHUS TEXHUYECKOI JOKYMEHTAIIMHU 110 MCMOJIb30BAHUIO U HACTPOIiKe KOMIIOHEHTOB
NMPOrpaMMHO-aNNAPATHOT0 KOMILIEKCA

Buagern
VYposens 1 | IMeeTcss MUHHMATBHBIA HA0OP HABBIKOB COCTABJICHUS TEXHUYECKON TOKYMEHTAIIUH MO MCIOIb30BAHUIO U HACTPOIKE
KOMITOHEHTOB IIPOTPaMMHO-aMNIIapaTHOTO KOMIUIEKCAa C HETPYOBIMH OIIMOKAaMH M HEKOTOPBIMH HEOYETaMU
Yposens 2 | [IpogemMonrcTprpoBaHbl 0a30BbIEe HABBIKK COCTABJICHHUS TEXHUUECKOW JOKYMEHTAIMH 0 UCIIOJIb30BAaHHUIO U HACTPOUKE
KOMITOHEHTOB IIPOrPaMMHO-AMNIapaTHOTO KOMIUIEKCA C HEKOTOPBIMU HEIOYETaMU
VYposens 3 | [IpogeMOHCTpUPOBaHBI HABBIKK Pa3padOTKH COCTABICHUS TEXHUYECKON JOKYMEHTALUH 110 UCTIOIb30BaHUIO U
HacTpOHKe KOMIIOHEHTOB MPOrPaMMHO-AINapaTHOr0 KOMILIeKca 6e3 OIMO0K U HEJOUETOB
4. CTPYKTYPA U COAEP KAHUE JUCLHUIIJIMHBI (MOAYJIS)
Kon HaunmeHoBaHue pa3/ieioB U TeM /BH] Cemectp | YUacoB | Komneren- | Jlureparypa m 3. pecypest | [Ipakr
3aHATHHA 3aHATHA/ / Kype 107071 . MOAT.
Pazpnen 1. Pazgen 1
1.1 udpoBsre mporpaMMHO-amIapaTHEIE 2 1 OIIK-5.1 | JI1.1JI1.2 JI1.3 JI1.4J12.1 JI2.2
KOMIDIEKCHI HH()OPMAI[OHHO- OIIK-6.1 J2.3J12.4 J12.5 J12.6 J12.7
YIPABISIOMUX cucTeM /JIex/ 313233 34 3536 37
1.2 Indpossle mporpaMMHO-anmapaTHbIE 2 2 OIIK-5.2 | JI1.1JI1.2 JI1.3 JI1.4J12.1 JI2.2
KOMIDIEKCH HH(OPMAI[OHHO- OIIK-5.3 J12.3 J12.4 J12.5 J12.6 J12.7
ympasisifomux cucrem /Ip/ OIIK-6.2 0122333542526 37
OIIK-6.3
1.3 IudpoBsle mporpaMMHO-aNmapaTHbIE 2 43 OIIK-5.1 JIT.1JI1.2 JI1.3 JI1.4J12.1 J12.2
KOMILIEKCHI HHPOPMAITUOHHO- OIIK-5.2 JI2.3 J12.4 J12.5 JI2.6 JI2.7
ympasisfomux cucteM /Cp/ OIIK-5.3 013233343536 37
OIIK-6.1
OIIK-6.2
OIIK-6.3
Paznen 2. Paspes 2




2.1 MeTo/B! ¥ aNTOPUTMBI U(PPOBOH 2 1 OIIK-5.1 | JIL.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2

00paboTKu curuaios /JIex/ OIIK-5.2 J12.3 J12.4 J12.5 J12.6 J12.7
OIIK-5.3 013233343536 37
OIIK-6.1
OIIK-6.2
OIIK-6.3
2.2 MeTop! 1 aNrOpUTMBI TUPPOBOH 2 2 OIIK-5.2 | JI1.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2
00paboTku curaanos /T1p/ OIIK-6.2 J12.3 J12.4 J12.5 J12.6 J12.7
D132 33 34 3536 37
2.3 MeTo/bl U aNTOPUTMBI HUPPOBOIA 2 2 OIIK-5.2 | JI1.1 JI1.2 J11.3 JI1.4J12.1 J12.2
00paboTKu curaaios /J1ad/ OIIK-5.3 J12.3 J12.4 J12.5 J12.6 J12.7
OIIK-6.2 3132335435
OIIK-6.3
2.4 MeToab! 1 alrOpUTMBI HTU(POBOM 2 42 OIIK-5.1 | JI1.1J11.2 J11.3 JI1.4J12.1 J12.2
00paboTku curuanos /Cp/ OIIK-5.2 J12.3 J12.4 J12.5 J12.6 J12.7
OIIK-5.3 013233343536 37
OIIK-6.1
OIIK-6.2
OIIK-6.3
Pazpnen 3. Pazgen 3
3.1 Pa3paboTka nporpaMMHO-aIapaTHbIX 2 2 OIIK-5.1 JIT.1 JI1.2 JI1.3 JI1.4J12.1 JI12.2
CPEZCTB BBIYMCIUTENBbHON TeXHUKH /JIek/ OIIK-5.2 JI2.3 J12.4 J12.5 J12.6 J12.7
OIIK-5.3 D132 33 34 3536 37
OIIK-6.1
OIIK-6.2
OIIK-6.3
32 Pa3paboTka mporpaMMHO-aNIapaTHbIX 2 4 OIIK-5.2 | JIL.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2
CPEICTB BBIYHCIUTENbHOM TeXHUKH /TIp/ OIIK-6.2 JI2.3 J12.4 J12.5 JI2.6 JI2.7
013233343536 37
33 Pa3paboTka nmporpaMMHO-aIMapaTHBIX 2 6 OIIK-5.2 | JI1.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2 4
CPEICTB BBIYHCIUTENbHON TeXHUKH /J[ab/ OIlIK-5.3 J12.3J12.4 J12.5 J12.6 J12.7
OIIK-6.2 313233 343536 37
OIIK-6.3
34 Pa3paboTka nmporpaMMHO-aIapaTHBIX 2 30 OIIK-5.1 JIT.1 JI1.2 JI1.3 JI1.4J12.1 J12.2
CPEICTB BBIYUCIUTENbHOM TexHUKH /Cp/ OIIK-5.2 J12.3 J12.4 J12.5 J12.6 J12.7
OIIK-5.3 013233 34 3536 37
OIIK-6.1
OIIK-6.2
OIIK-6.3
Pazznen 4. [IpoMekyToUHasi aTTeCTANUS
4.1 Ox3amen /KAD/ 2 0,3 OIIK-5.1 | JIL.1JI1.2 JI1.3 JI1.4J12.1 J12.2
OIIK-5.2 J12.3J12.4 J12.5 J12.6 J12.7
OIIK-5.3 013233343536 37
OIIK-6.1
OIIK-6.2
OIIK-6.3

5. OHEHOYHBIE MATEPHAJIBI

5.1. KouTposabHbIe BONPOCHI U 3aaHUsI

HepedeHb BOIPOCOB AT MOATOTOBKH K YK3aMEHY:
1udpoBsie cucteMbl 06pabOTKH UHPOPMAIIH.

2 ApxutekTypa u (pyHKIHOHAIBHbIE BO3MOXKHOCTH NPOrPaMMHO-ANIapaTHBIX KOMILIEKCOB.

3Knaccudukarms mporpaMMHO-aNIIapaTHEIX CPEACTB BEYHCIATEIBHON TEXHIKH.

4006nacTs NPUMEHEHHS IPOTPAMMHO-AIIAPATHEIX KOMILIEKCOB.

5HWcnonp30BaHue IPOTPaMMHO-AIIIAPATHBIX CPEJCTB BEIYUCIUTEIEHOM TEXHUKU B pab0Te aBTOMAaTH3UPOBaHHBIX HH()OPMAIIMOHHBIX
CHCTEM.

6CtpykTypa IU(POBEIX HHPOPMAHOHHO-YIPABIISIONIIX CUCTEM

7HudpoBbie HHPOPMATOHHO-YTIPABIISIONINE CHCTEMbI

8Mopenu curHanoB, OLIEHUBAHUE apaMETPOB CUTHAIIOB

9TIpenBapurensHas 00paboTka H(PPOBBIX CHTHATIOB

10ndpoast GUIBTpaAIMs CUTHAIOB

11CnexTpanbHbIi aHAIU3 JUCKPETHBIX CUTHAIOB

120xkHa crinaxuBaHus

130mTumm3anust 06pabotku curaanos B LabVIEW




14TectupoBaHue 1 IpOrpaMMHUpPOBaHHE HU(POBBIX CUTHAIBHBIX

nporieccopoB (DSP) B LabVIEW

15TIporpammuposanne [TJIMC (FPGA) B LabVIEW

161HCTpyMeHTapHii IpoeKTHpOoBaHUS HUPPOBLIX (GrisTpoB B LabVIEW

170CHOBBI IPOEKTUPOBAHUSI TPOTPAMMHO-ANAPATHBIX CPEACTB MH(POPMALOHHO-YIPABISIOIINX CHCTEM
18Pa3paboTka TEXHUUECKOTO 3aaHHs

19Pa3paboTKa MPOEKTHOM JOKYMEHTAITUH

20IIporpaMMHO-aNNapaTHbIE PEIICHUS Ul BCTPAaUBAEMBIX CUCTEM

21TIporpaMMHO-aIapaTHbIe PEIICHNS Il HHTEPHETA BEIleH

220c00eHHOCTH KCIUTyaTalliy IPOTPaMMHO-aIIapaTHEIX KOMIUIEKCOB HH(OPMAITHOHHO-YIIPABIAIONIAX CHCTEM

Cnurcok BONpOCOB MO JUCLUTUINHE:

Paspen 1

1 Iudpossie cucTeMbl 00pabOTKH HHOOPMAIIHH.

2 ApXHTeKTypa ¥ (QyHKIIMOHAIBHBIE BO3MOKHOCTH IIPOTPaMMHO-aNIIapaTHEIX KOMIDIEKCOB.

3 Krnaccudukanus nporpaMMHO-aNIapaTHRIX CPEICTB BRIYUCIUTENBHON TEXHHUKH.

4 OO6nacTh IpUMEHEHUs IPOrPaMMHO-AIIAPATHBIX KOMIUIEKCOB.

5 Hcrnone3oBaHne MPOrpaMMHO-ANIIAPATHEIX CPEICTB BBIYUCIUTEIBHOH TEXHUKN B pabOTEe aBTOMATH3UPOBAHHBIX
MH()OPMATHOHHBIX CHCTEM.

6 CrpykTypa 1udpoBbIX HHOOPMAIIHOHHO-YIIPABISIONINX CUCTEM

7 Lucposbie HHGOPMALMOHHO-YIIPABIISIOINE CHCTEMBI

Paznen 2

1 Moyenu curHanoB, OLEHUBAHHUE N1apaMETPOB CHTHAJIOB

2 IpenBapuTensHas 06paboTka NHU(POBEIX CUTHAJIOB

3 udposast punpTpanust CUrHAIOB

4 CrexTpalbHBII aHAJIN3 AUCKPETHBIX CHTHAJIOB

5 OkHa cryia)XHBaHUs

6 Onrummzarus o0pabotku curHainoB B LabVIEW

7 TectupoBaHue U MporpaMMUpoBaHKe LU(PPOBBIX cUrHaIBHBIX MpoueccopoB (DSP) B LabVIEW
8 IIporpammuposanue ITJIUC (FPGA) B LabVIEW

9 WuctpymenTapuii npoekTHpoBaHus U(PPOBEIX (GIIsTpoB B LabVIEW

Paznen 3

OCHOBBI IIPOEKTHPOBAHMS IIPOTPAMMHO-ATIAPATHEIX CPEACTB MH(POPMAIHOHHO-YIPABIISIOMNX CHCTEM
Pa3paboTka TeXHHUYECKOro 3aJaHUs

Pa3zpaboTka MpoEeKTHON JOKyMEHTallH

IIporpaMMHoO-anmnapaTHsle peLICHUs Ul BCTPAUBAEMBIX CUCTEM

IIporpaMMHoO-anmnapaTHsle pelIeHUs Uil MHTEPHETA Bellel

Oco0EeHHOCTH 3KCIUTyaTalMy IIPOrpaMMHO-aNNapaTHBIX KOMIUIEKCOB HH(OPMALMOHHO-YIPaBISIIOINX CHCTEM

NN AW~

CIHCOK 3aaHui 110 TUCIUIITINHE

1 Onpenenuts mar quckpeTu3anuu GyHKIun. Mcnone3oBats pasnoxeHue B psi Dypse.
1.;

2. IIpAMOYTrobHBIM CUTHAN aMILTUTYION A U IIUTENBbHOCThIO T.

3. Curnan sin(x)/x.

2 OmpeienuTh Mmar JUCKPETU3ALNH, UCTIONB3Ysl peobpasoBanue Dyphbe.
f(t)=cos(wt)*exp(-kt).

3 Haiitu cBEPTKY CUTHAJIOB

1. JIByX NpsIMOYTOJIbHBIX CUTHAJIOB.

2. IIpsIMOYTOJIBHOTO U TPEYrOJILHOTO CHUTHAJIOB.

3. JIByX TpeyrojbHbIX CUTHAIIOB.

4. .

6. OIHOCTOPOHHUI YKCTIOHEHIINAILHBIA HMITYJIbC.

4 TncddepeHnmpoBaHme 1 HHTETPUPOBAHUE CUTHAIIOB
1. 3amana cimydaifHas QyHKIHA
Y(t) = X SIN(t )+ t,




rae X cioydaiinast BennauHa ¢ MX = 2.3, DX = 1.3. Haiiti uncnossie xapaktepuctuku MV, DV, KV(t1, t2 ) ciydaitnoii ¢pyHKnum
V()=

2. 3amana cimydaitHas QyHKIHs

Y(t)=Xe -t+3,

rae X ciayuaitnasg BennunHa ¢ MX = 3, DX = 1.2. Haiitu uncnosle xapaktepuctuku MV, DV, KV(tl, t2) cnydaitHoit pyHKUMN
V() =

3. 3amana cimydaifHas QyHKIHSA

Y = X SIN(t),

rae X ciaydaitnas Bennunna ¢ MX = 3, DX = 1.5. Haittu uncnoBbie xapaktepuctuka MV, DV, KV(tl, t 2) ciyuaitHo#t QyHKIHH
V =dY/dt.

4. 3agana ciryqaitHas (yHKITUS

Y = X*COS(2t),

rae X ciaydaitnas Benmannaa ¢ MX = 3, DX = 1.5. Haittu uncnoBsie xapaktepuctuku MV, DV, KV(tl, t 2) cinyuaitHo#t QyHKIUH
V= dY/dt.

5.3amana cimydaitHas QyHKIMSA

Y =X*COS(t),

rae X cimydaiiHas BenmmanHa ¢ MX = 3, DX = 1.5. Haiiti uncrioBsie xapaktepuctuku MV, DV, KV (tl, t2) cirygaitHolt GpyHKIHH
V=

6. 3agana ciryyaiiHas QyHKUus

Y =X e-5t,

rae X cioydaiias BenmmanHa ¢ MX =5, DX = 1.7. Haiiti uncrioBsie xapaktepuctuku MV, DV, KV(tl, t 2) cirygaitHoi GpyHKIHMH
V =dY/dt.

5 Pemuts 3anauy

3amaga 1. Ha Bxom nHTeTrpaTopa nocrymnaer ciaydaiiHas ¢pyHkous [1(t), MaTemMaTHIeckoe OxXHUIaHue KOoTopoil m(t)=4t+5, a
koppensuonHas ¢pyHkius K(tl,t2)=costl cost2. HaiiTu XxapakTepuCTUKU Ha BBIXOJE CUCTEMBI.

3amava 2. Ha BX0a AMHAMHYECKOW CHCTEMBI, OMMChIBaeMoi ornepatopoM Y (t)=dX/dt, moctymaer ciydaiinas Gynkmus X(t),
MaTeMaTH4YecKoe OXXHUIaHNe KOTOpoil mx(t)=Asint, a koppemsaronHas gyakmmsa Kx(t1,t2)=, D — const. Onpenennts
XapaKTEePUCTUKH Ha BBIXO/E CUCTEMBI.

3anaya 3. Ha RC-nienouky noga€res ciydariHoe HanpsbkeHne X(t) ¢ xapakrepuctukamu mx(t)=2t, Kx(t1,t2)=4t1t2. Haiitu
MaTeMaTHYeCKOe OXHIaHNE, aBTOKOPPEIIIMOHHYIO (DYHKIMIO M AUCIIEPCUIO HAIPsDKEHMS Ha BBIXoJe RC-menoukw.
3amaga 4. Ha BXo1 quHAMHUYECKOH CHCTEMBI, OIICEIBaeMOil onepatopoM Y (t)=dX/dt, moctymaer cimyuaiinas ¢pyHxmms X(t),
MaTeMaTH4yecKoe OkuJaHue Kotopoid mx(t)=Asint, a koppemsauonHas Gyt Kx(t1,t2)=, D — const. OnpenenuTsb
XapaKTEPUCTUKH Ha BBIXOJE CUCTEMBI.

6 Haiitu KoppensiinoHHYI0 (QYHKIIHIO

1. JIByX NpsIMOYTOJNBbHBIX CUTHAIOB.

2. IIpAMOYroJIbHOTO U CUMMETPUYHOI'O TPEYrOJIbHOTO CUTHAJIOB.
3. JIByX CUMMETPHUUHBIX TPEYTOJIbHBIX CUTHAJIOB.

4. .

5. JIByX HECUMMETPUYHBIX TPEYTOJIbHBIX CUTHAIOB.

6. OHOCTOPOHHMN YKCIIOHEHIIUAJIBHBIN UMITYJIbC.

7. IByCTOPOHHUI 3KCIIOHEHUMAIbHBIN UMITYJIbC.

7 HaliTi MOILIHOCTB, SHEPTHIO CPEIHEKBAIPATHUHOE 3HAUEHNE CUTHAIa Ha 33JaHHOM MHTEpBaje

Omnpenenuts BEIXOAHON curHan Ha Beixone RC-¢mmsTpa. Ha BXox mocTynaer anquTHBHAS cMech ACTEPMUHUPOBAHHOTO 1 "6enoro"”
mryma. J{is mpsIMOYroibHOTO CUTHAIA ONPEEeIUTh ONTHMANIBHYIO ONOCY MPOMyCcKaHus (GHIbTPA, UCIIONbB3Ys KPUTEPHU OTHOILICHHE
CUTHAT/IITYM.

8 3amaun Ha HaXOXKAEHHE KOPPEISIUOHHBIX (QYHKITHH
Y CIIEKTPAIBHBIX INIOTHOCTEH
9 Haiitu criekTpasbHbIe (YHKIUH U TOCTPOUTH aMIUTUTYHBIE CTIEKTPHI CIACAYIONINX (HYHKITHI

10 Pa3paboTaTs TeXHHUYECKOE 33JaHHE HA peaTH3aliio IPOrpaMMHO-aNMapaTHOr0 KOMILIeKca
YerpoiicTBo npeoOpa3oBaHys 3ByKOBOTO CUTHaJIa Ha 6a3e BHIOPaHHOTO MUKPOKOHTpOIIIEpa
YceTpolicTBa yIpaBiIeHUs 3JIEKTPOHHBIM 3aMKOM

YceTpolicTBa IPOCITYIIMBAHUS CUTHAJIOB 110 JIOKAJIbHOM CETH

VerpotictBa oOMena ganHbiMU 10 CAN uHTEpdeticy

VYcTpolicTBa MEKCETEBOT0 SKPAHUPOBAHHS BEIYUCIUTEIFHOM CEeTH

YcrpoiicTBa ynpasieHUs HUGPOBEIM (GHIBTPOM

YcTpoiicTBa yIpaBieHUEM Nepead JaHHbIX 10 npoTokonaM WiFi

YerpoiicTBa ynpapieHHs MOOHIIEHBIM pOOOTOM

YcrpoiicTBa KOHTPOIIS TOKa3aHUH IU(PPOBEIX TATIUKOB

VYcerpolicTBa ynpaBiaeHUS BEHTUIILUEH

VYerpoiictBa 06pabOTKH JaHHBIX C KOHTPOIBHO-KACCOBBIX aIlapaToB

VYcrpolicTBa ynpaBieHus 1€4aTHON TEXHUKOM




11 Pa3paborath CTPyKTYpHO-(DYHKIIMOHAIBHYIO CXEMY alapaTHON YacTH yCTPOUCTBA
YerpoiicTBo peodpa3zoBaHus 3ByKOBOTO CHI'HaJIa Ha 0a3e BBIOPaHHOI'O MUKPOKOHTpOJIIEpa
YerpolicTBa yrpaBieHHs 3IEKTPOHHBIM 3aMKOM

VYerpoiicTBa NpocayIMBaHUs CUTHAJIOB 110 JIOKAJIbHON CeTH

VYcerpotictBa oOMena ganHbiMu 1o CAN uHTepdeiicy

VYerpoiicTBa MEXKCETEBOI0 SKPAHUPOBAHMS BBIYUCIUTENBHOMN cETH

VYcrpoiicTBa ynpaBieHUs TUGPOBEIM (GHIBTPOM

YcrpoiicTBa ynpaBiIeHHEeM Iepeadn JaHHbIX 10 npoTokoaaM WiFi

VYerpoiicTBa ynpaBiaeHUst MOOUIBHBIM pOOOTOM

VYcrpoiicTBa KOHTPOIIA OKa3aHUH MU(PPOBEIX TATIUKOB

VYcerpolicTBa ynpaBiaeHUs BEHTUIALUEH

YerpoiictBa 06pabOTKH JaHHBIX C KOHTPOIBHO-KACCOBBIX aIllapaToB

YcTpoiicTBa yripaBieHus IEYaTHOM TEXHUKON

12 Pa3paboTaTh anroputM NporpaMMHOro obecredeHts IporpaMMHO-annapaTHOrO0 KOMILIEKCa
VYcerpoticTBo npeobpa3zoBanus 38ykoBoro curHana Ha ocHose I[IJIMC (FPGA)

YcrpoiicTBo Mpeodpa3oBaHus 3ByKOBOTO CHI'HaIa Ha 06a3e BEIOPAaHHOTO MUKPOKOHTPOJIIEpa
YerpoiicTBa yrpaBieHHs 3IEKTPOHHBIM 3aMKOM

VYerpoiicTBa MPOCITYIINBAHUS CUTHATIOB 110 JTOKAIbHOM CETH

VYerpoiictBa ooMeHa nanHbME 10 CAN nHTEpdeiicy

YceTpolicTBa MEXKCETEBOI0 SKPAaHUPOBAHMSI BEIUUCIIUTEIBHON CETH

Yerpoiictsa ynpaBiieHUst H(PPOBBIM QHIBTPOM

VYcTpoticTBa yIpaBiIeHUEM Mepeadd TaHHbIX 10 poTtokoidam WiFi

YcrpoiicTBa ynpaBieHUsI MOOHIBHEIM pOOOTOM

YcTpoiicTBa KOHTPOIIS MOKa3aHUH HH(POBBIX TaTYMKOB

VYcerpoiicTBa ynpaBieHHs] BEHTUISIIUEN

YcerpoiicTBa 00pabOTKH JaHHBIX C KOHTPOJIBHO-KACCOBBIX aIllIapaToB

VYcerpolicTBa ynpaBiaeHUs I€YaTHOW TEXHUKON

13 Pa3paborats nporpaMMHOE 00eCIeUeHHEe MPOrpaMMHO-aNIapaTHOTO KOMILIEKCa
VYerpoticTBo npeobpazoBanus 38ykoBoro curnana Ha ocHose IIJIMC (FPGA)
YerpoiicTBo npeoOpa3oBaHys 3ByKOBOTO CUTHaJIa Ha 6a3e BHIOPaHHOTO MUKPOKOHTpOIIIEpa
YceTpolicTBa yIpaBiIeHUs 3JIEKTPOHHBIM 3aMKOM

YceTpolicTBa IPOCIYIIMBAHUS CUTHAJIOB 110 JIOKAJIbHOM CETH

VYcerpotictBa ooMena nanHbiMU 10 CAN uHTEpdeicy

VYcTpolicTBa MEKCETEBOTO SKPAHUPOBAHHS BEIYHUCIUTEFHOM CeTH

VYcrpoiicTBa ynpasieHUs TUPPOBEIM (GHIBTPOM

YcTpoiicTBa ympaBieHUEM Nepead JaHHbIX 10 npoTokonaM WiFi

YerpoiicTBa ynpapieHHss MOOHIIEHBIM pOOOTOM

YcrpoiicTBa KOHTPOIIS TTOKa3aHUH IU(PPOBEIX TATIUKOB

VYcerpolicTBa ynpaBiaeHUs BEHTWILUEH

VYerpoiicTBa 06pabOTKH JaHHBIX C KOHTPOIBHO-KACCOBBIX aIlapaToB

VYcrpoiicTBa ynpaBieHus 1€4aTHON TEXHUKOM

14 PazpabotaTh cenu(UKaIUo U TEXHUYECKOE OMMCAHUE Ha POrpaMMHO-aINapaTHBI KOMILIEKC
YerpoiicTBo npeoOpa3oBaHys 3ByKOBOTO CUTHaJIa Ha 6a3e BHIOPaHHOTO MHKPOKOHTpOIIIEpa
VYcTpolicTBa yIpaBiIeHUs 3JIEKTPOHHBIM 3aMKOM

YceTpolicTBa IPOCIYIIMBAHUS CUTHAJIOB 110 JIOKAJIbHOM CETH

VerpotictBa oOMena ganHbIMU 10 CAN uHTEpdeiicy

VYcTpolicTBa MEKCETEBOT0 SKPAHUPOBAHHS BEIYUCIUTEIFHOM CEeTH

VYcerpoiicTBa ynpasieHUS TUPPOBEIM (GHIBTPOM

YcTpoiicTBa ynpaBieHUEM Nepead JaHHbIX 10 npoTokonaM WiFi

YerpoiicTsa ynpapieHHss MOOHIIEHBIM pOOOTOM

YcrpoiicTBa KOHTPOIIA TTOKa3aHUH IU(PPOBEIX TATIUKOB

VYcerpolicTBa ynpaBiaeHUS BEHTUIILUEH

VYerpoiictBa 06pabOTKH JaHHBIX C KOHTPOJIBHO-KACCOBBIX aIlapaToB

VYcrpolicTBa ynpaBieHus 1€4aTHON TEXHUKOM

15 Pa3paboTaTe MHCTPYKLUIO IO Pa3BEePTHIBAHUIO IPOrPaMMHO-ANIAPaTHOrO KOMITIEKca
YerpoiicTBo npeoOpa3oBaHus 3ByKOBOTO CUTHaJIa Ha 6a3e BHIOPaHHOTO MUKPOKOHTpOIIIEpa
YcTpoiicTBa yIpaBiIeHUs 3JIEKTPOHHBIM 3aMKOM

YceTpolicTBa IPOCITYIIMBAHUS CUTHAJIOB 110 JIOKAJIbHOM CETH

VerpotictBa oOMena ganHbiMU 10 CAN uHTEpdeticy

VYcTpolicTBa MEKCETEBOTO SKPAHUPOBAHHS BEIYUCIUTENFHOM CEeTH

YcrpoiicTBa ynpaBieHUs TUPPOBEIM (GHIBTPOM

YcTpoiicTBa ympaBieHUEM Nepead JaHHbIX 10 npoTokonaM WiFi




YcrpoiicTBa ynpaBiaeHUs] MOOHIBHBIM POOOTOM

YerpoiicTBa KOHTPOIIS TOKa3aHUi U(POBBIX JATIYUKOB

YerpoiicTBa yrnpaBieHHs] BEHTUIISIIIHEH

YerpoiictBa 00pabOTKH JaHHBIX C KOHTPOIBHO-KACCOBBIX aIllapaToB
VYerpoiicTBa ynpaBieHHsl I€4aTHON TEXHUKOU

5.2. TeMbl NUCbMEHHBIX PadoT

TeMsl 3a1aHKH K HCCIENOBATENBECKOMY ITPOEKTY MO AucHuILIMHE «IIporpaMMHO-anmapaTHble KOMILUIEKCHI aBTOMATH3HPOBaHHBIX
MH()OPMAITMOHHBIX CHCTEM.

®dopmoii ocyriecTBICHNS U PA3BUTHS HAYKH SIBISICTCS HAyYHOE UCCIIEIOBAHNUE, T. €. U3yUECHHE C IIOMOIIIBIO HAyYHBIX METOJ0B
SBJICHU ¥ MIPOLIECCOB, aHAIN3a BIMSHIS Ha HUX Pa3INYHBIX (haKTOPOB, a TakKe, N3ydeHNE B3aNMOICHCTBUS MEKAY SIBICHUAMH, C
HEIbI0 MOTYICHUS yOSIUTEIbHO JOKA3aHHBIX U MOJE3HBIX IS HAYKH U MIPAKTHKH PEIICHUI ¢ MAKCHMAIBHBIM 3((HEKTOM.
Lenb HaydHOTO MCClIEJOBaHYS — ONPEEIeHNEe KOHKPETHOTO 00BEKTa M BCECTOPOHHEE, JOCTOBEPHOE M3yUEHUE €0 CTPYKTYPHI,
XapaKTEePUCTHK, CBSA3¢H HAa OCHOBE pa3pabOTaHHBIX B HayKe NPUHIUIIOB M METOJIOB ITO3HAHUS, a TAKKE MOTydCHUE TIOJIE3HBIX JUIs
JIeITeTFHOCTH YeI0BeKa Pe3yNbTaTOB, BHEAPEHHE B IPOM3BOACTBO C AANBHEHIINM Y PEKTOM.
OcHOBOI pa3pabOTKH KaXKIOTO HAYYHOT'O HCCIEAOBAHUS ABIAETCA METONONIOTHS, T. €. COBOKYIIHOCTb METOOB, CIIOCOOOB, IIPHEMOB
Y UX OINpEZENCHHas TI0CIIeA0BaTENIbHOCTb, IPUHATAS MTPU Pa3pab0TKe HAYYHOTO HCCIIeIOBaHUs. B KOHEYHOM cueTe, METOOIOT S —
3TO CXeMa, ITaH PEIICHHUS TOCTABICHHON HaAyIHO-NCCIEI0BATEIECKOH 3aJaum.
IIpouecc Hay4HO - HCCIEI0BATENBCKOH pabOTHI COCTOUT U3 CIEAYIOIIUX OCHOBHBIX 3TallOB:
1. Beibop TemMbl 1 000CHOBaHUE €€ aKTyaJbHOCTH.
2. CocraBienue 6ndarorpadun, 03HaAKOMIICHHE C 3aKOHOJaTeIbHBIMU aKTaMH, HOPMAaTHBHBIMHU JIOKYMEHTaMH U JPYTHMH
WCTOYHUKAMHU, OTHOCSIIIAMUCS K TeMe POeKTa (paboThl).
3. Pa3zpaboTka anropurMa uccienoBaHus, (opMUpOBaHUE TPEOOBAHMIT K HCXOJHBIM JaHHBIM, BEIOOP METOJIOB U
MHCTPYMEHTAJIBHBIX CPEJICTB aHAIN3A.
4. C60p (akTHIECKOTO MaTepraa Mo TeMe UCCIeIOBaHNUS.
5. O6paboTKa 1 aHATN3 MIOIYYCHHON HH(OPMAIUHU ¢ TPHMEHEHHEM COBPEMEHHBIX METOI0B aHAIN3a, MATeMAaTHKO-CTATHCTHIECKUX
METO/I0B ¥ METO/IOB MOJIEIIMPOBAHHSI.
6. ®opMynHpoBKa BBIBOJIOB U BEIPAOOTKA PEKOMEHIALIMH.
7. OdopmieHne paboTHI (TPOSKTA) B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSMI.
HpI/I BBIOOpPE TeMBI pabOTHI (IIPOEKTA) MOJIE3HO TaKKe MPUHATH BO BHUMAHHE CIeIYIoNe GaKToOphI:

JIMYHBIN HAyYHBIH M NPaKTHYECKHH MHTEpec 00ydaromierocs;
- BO3MOKHOCTB TIPOIOJDKEHHS FCCIICTOBAHNM, TPOBEAEHHBIX B MIPOIIECCE BHIMOIHEHHUS HAYIHO-HCCIEI0BATEIIECKOM
paboTH! (TIPOEKTa) IO APYTHM AUCHUILUTMHAM U HHBIM HAyYHBIM paboTam;
- HaJIM4Yne OPUTHHAIBHBIX TBOPYECKUX WJICH;
- OIIBIT IMyOJIMYHBIX BBICTYIUICHHH, JOKJIAJIOB, y4acTHsI B KOH(PEPEHINIX, CEMHHAPAX;
- Hay4HYIO0 HAIpaBJICHHOCTH Kadeapsl U T.1.

3a,Z[aHI/I€ Ha BHCAYAUTOPHOC UCCICAOBAHUEC

1) PesynbraTel pacueTroB, Bo3MoxkHbIN By peanusauuil CII, crieKTpanbHbIX IUIOTHOCTEH MOIIHOCTH, KOPPEISLIMOHHBIX
(yHKIMH, IIOTHOCTEH BEPOSATHOCTH, ITOATOTOBICHHBIX IIPH BEIIOTHEHUHU NIPEBAPUTEILHOTO BHEAYAUTOPHOTO UCCIIEJOBAHHUS.

2) OCBOHNTH BPEMEHHON M CIEKTPAIbHBIA METO/bI aHAIM3a JIMHEHHBIX JIEKTPUYECKHUX LENnel Npu MpOoMyCKaHWU Yepe3 HUX
CIIy4alHbIX CUI'HAJIOB.

3) Peanuzarmu, criekTpaigbHbIe MIIOTHOCTH MOIIMHOCTH, KOPPEIAMOHHbBIE (DYHKIHH, TNIOTHOCTH BEPOSITHOCTH, apaMeTpsl
IUIOTHOCTEH BEPOSTHOCTEH, 3a()MKCUPOBAHHBIX IIPH BBINOJIHEHUH BCEX ITYHKTOB JIAOOPATOPHOTO MCCIIEA0BAHMS U IEPCHECEHHBIX B
oT4eT ¢ moMonipio oydepHoit mamstu [1K.

4) PaccunTaTh CHEKTPaIbHYIO INIOTHOCTH MOITHOCTH M KOPPETAHOHHYIO (YHKIHIO IS 33JaHHOW IpernogaBaTeieM
JIMHEIHOM 1Ieny NpU BO3/IEUCTBUU Ha €e

5) BX0J Oenoro myma. OnpenenuTb CpeJHEKBaIpaTHIECKOe 3HaUCHHE MpoLecca Ha BBIXOJIE LEMH NPH 331aHHOM 3HauCHUH
CTEKTPAITFHOH INTIOTHOCTH MOIITHOCTH 0€JI0To IIyma.

6) OmnpenenuTs NPUHIMIHATIBHBIC Pa3IUUUs B KOPPEISILHUOHHBIX (DYHKIMAX HIMPOKOIOIOCHOTO U y3KkomonocHoro CII.
7 BbIACHUTB pa3nuuus B peanu3alysax IMUPOKOIONIOCHOro U y3kononocHoro CII.

8) BersicuuTh,kak nocnekrpanbHoi miotHocty CII paccuuraTh €ro IUCIEPCHIO.

9) OmnpenenuTs CBA3b MEXIY IUIOMAABI0, OTPAaHHIEHHON KOPPEeNAIMOHHON (yHKIMEH, 1 3HAYEHHEM CIEKTPAaIbHON
TUIOTHOCTU MOITHOCTH MU HYJIEBOM 3HaYEHHH YaCTOTHI

10) Pacyer nucnepcuu mo mo CrneKTpaabHON MIIOTHOCTH CIIy4aifHOTO Ipolecca.

11) AHanm3 pa3IuyYuil B KOPPEIAMOHHBIX (DYHKIUAX IIHPOKOIIOJIOCHOTO U Y3KOIOJIOCHOTO CIyYaiHBIX MPOIECCOB.

12) AHanu3 pa3nuyuil B pead3anusaX IIHPOKONOIOCHOTO U y3KOIOIOCHOTO CIy4alHBIX MPOLIECCOB.

13) BpemeHHOl U crieKTpaibHBI METOABl aHANIK3a JTHUHEHHBIX NMEKTPUUYECKUX IIeNel MpH MPOMYCKaHUH depe3 HUX
CIIy4alHbIX CUI'HAJIOB.

14) OmnpernencHne CBSA3M MEXAY IUIOMIAIBI0, OTPAHMYCHHON KOPPETSAIHOHHON (YHKIHMEH, M 3HAUYCHNEM CIIEKTPaTbHON
TUIOTHOCTU MOITHOCTH MU HYJIEBOM 3HaYEHHH YaCTOTHI

15) [IprMenue nporpaMMHO-aNapaTHBIX KOMIIEKCOB B IU(pPOBO 00pabOTKE CUTHAIOB

5.3. ®oHA OLEHOYHBIX CPeICTB

CIIMCOK TECTOBBIX 33JIaHUH 110 AUCITUILIIHE




1 Yrto npeacTaBisitoT cob0il aHAIOTOBBIE CUTHANBI?

a) CYIIECTBYIOT TOJILKO B YaCTOTHOH 00J1acTH

b) MeHsIOTCS M0 ImIaram (CTYIeHsIM)

C) COCTOSIT U3 MOCIIeA0BaTeIbHOCTEH Hy el «0» 1 equHuUI « 1»
d) HenpepBpIBHO MEHSIOTCSA BO BPEMEHU

€) CHTHaJIbl HETPEPHIBHO MEHAIOIINECS BO BPEMEHU

2 JIBa cuHYCcOMIANbHBIX CUTHaNa ¢ mepuoaamu 10 mc u 30 Mc CKIIaAbIBaOTCS, B Pe3yNbTaTe NONMydIaeTcs OAUH curHai. Jlus
OIIpeJIeNICHHs €T0 YaCTOTHOTO COCTaBa UCIONIB3YeTCs aHaIM3aTop crekTpa. Kakue 4acToThl Bbl 0XKHAACTE YBHICTH?

a) 10I'm u 30l

b) 40T

¢) 133.3I'n

d) 100I'n m 33.3I'

e) 33.33 u 100 xonebanwmii B CEKyHIY

3 Tpu cunyconnanbHbix curHaia ¢ yactoramu 1000w, 2001 u 3500y u ammuintynamu 1B, 2B u 3B cooTBeTCTBEHHO,
CKJIaJIBIBAIOTCS, B PE3YIAbTATE MOTYJaSTCs OJUH CUTHAT. Kakoll TokHa OBITh MUHUMAJIbHAS YacTOTa TUCKPETU3AIMH JIJIS TOTO,
9TOOBI 00ECTIEUNTh PUEMIIEMOE BOCCTAHOBIICHHE CYMMapHOTO CUTHAIa?

a) 1050 '

b) 400 I'rg

¢) 700T'

d) 1025 I'g

e) 700 xonebaHuil B CEKyHILY

5 Hucto cuHycouaanbHblii curyai ¢ yacroroi 100I'n nuckperusupyercs ¢ uacroroi 150I'u. Ha xakoil u3 cnenyromux 4acToT
OXKHUIAETCs DIaficuHr?

a) 150 I'g

b) 75 Ty

¢) 50 I'm

d) 100 I'y

e) 50 xoneOaHmit B CEKyHIY

6 Cursan uMeeT LWIMPHUHY NOJIO0CH, paBHYI0 1KI 11, ¢ IIeHTpanbHOM YacToTol Takke paBHOi 1k 1. CuHycouganbHBIN CUTHAM C
yactotoit 1250 I'y cknazpiBaeTcst ¢ UCXOAHBIM cUrHANIOM. [1InpyHA 1010Ckl HOBOTO CHUTHANIA paBHA:

a) 1000 I'n

b) 2250 I'

¢) HeusmenHa, 1 k[

d) 250 T’y

7 Llenu aUCKpeTU3aluy U yAEP>KUBAHUSL UCIIOJIb3YIOTCS:

1. U1 IMCKpETH3al1 aHAJIOTOBOTO CUIHAIA 10 (POPMHUPOBAHUS €TI0 LH(POBOro NPEACTABICHUS
2. He ucnons3yrores B cucremax [{OC

3. B mocnegoBatensHoM nopte LIITOC

4. Anst orpaHUYEHHsI ONOCHI BXOAHBIX CUTHANIOB

8 OuIbTpaLHUIO JIydllle BCETO XapaKTepU30BaTh KaK MIPOLECC:

1, yMHOKEHUS YaCTOTBI

2, ynaneHust He)KeNaTeNbHBIX U BBIIEICHNUS MOJIE3HBIX YACTOTHBIX COCTABIIAIOIINX
3, m3MeHeHus (ha3bl CHTHANA 10 TPEOYeMOro 3HaYCeHHS

4, MacmTabMpOBaHUS AMILUTUTYIBI CUTHATIA

9 JIBa 9MCTO CHHYCOMIABHBIX CUTHAJIA UMEIOT OJMHAKOBYIO aMILUTUTYLY «A» M 9acToTy «».

PasnocTs a3 mexxy HuMH coctaBiser 1800. Ecnu 3TH cHUrHAIBI CIOXKUTE, TO KaKHM OyIeT CyMMapHBIH CUTHAT?

1. curnana He Oyner

2, CHHYCOMJAJIbHBINA CUTHAJ C aMILTUTYA0H 2A 1 yactoToi 2f

3, CHHYCOMJAITbHBIN CHTHAJ ¢ aMILTUTYI0H A U cIBUTOM (ha3bl 2900 OTHOCHTENHHO TIEPBOTO U BTOPOTO CUTHAIIOB COOTBETCTBEHHO
4, CHHYCOMAIBHBIA CUTHA C aMILIUTYIoH A/2 1 yacToToi f

10 JIuneitnag @YX o3HadaeT, YTO BHOCHTCS:

1, Bpems 3a7iepKKU IPONOPIIMOHAIBHOE YaCTOTE CUTHAA

2, BpeMsl 33J€P>KKH IPOIOPLUUOHANBHOE aMILTUTY/Ie CUTHANIA

3, O/IMHAKOBOE BPEMS 3aJIEPIKKH ISl BCEX YaCTOTHBIX COCTaBIISIOIIMX
4, BpeMs 3aJIep’KKH JJMHEHHO BO3pacTaeT

11/lenpra-pyHKINA IMEET:

1. GeCKOHEUHYIO IUIOIAIh 1 KOHSUHYIO aMIUTHTYLY
2. mIoIaab paBHYIO 1 U eIMHUYHYIO aMILUIUTYy

3, KOHEYHYIO IUIOIIAb U OECKOHEUHYIO aMIUTUTYLY




4, 6eCKOHEUHYIO IIOMAAb U OECKOHEUHYIO aMILIUTYLy

12IIpeodpazosanue @ypoe (I1D) ncmonssyercs mis:

1, mpeoOpazoBaHUs TONBKO MNEPHOANIECKIX CUTHAJIOB M3 BPEMEHHON 00JIaCTH B YaCTOTHYIO 001IaCTh U 0OpaTHO
2. GUIBTpalM HEXKENaTeNbHBIX YaCTOT CUTHANA

3, mpeoOpa3oBaHMs HENIEPHOIMYECKIX CUTHAJIOB U3 BPEMEHHOH 00J1aCTH B 4YaCTOTHYIO

4, cxaThs TUCKPETHBIX CHTHAJIOB

13Paznu4ne Mexay AMCKpeTHBIM TpeodpaszoBanreM Dypobe (JII1D) u mpeodpazosanrem Dypre (IID)) cOCTOUT B TOM, UYTO:
1. AT1® cxumaeT, a I1P BoccTaHaBIMBAET AUCKPETHBIE CUTHAJIBI

2, AT1® pabotaet ¢ AUCKPETHBIMU curHanaMy, a [1d paboTaeT ¢ HenpepHIBHEIMU HETIEPHOMUECKIMH CHTHATAMHI

3, I1® pabotaet ¢ qUCKpeTHBIMU curHanam, a 11D - ¢ HenmpepbsIBHBIMU CUTHAJIaMU

4, IT® nopokaaet uHGOPMAIHMIO 0 YaCTOTHOM 00sactu, a [1d obpariaet 3Ty HHGOPMALIHIO BO BPEMEHHYIO 001aCTh

14 Kak npaBuio, KOIUpOBaHHUE PEUH:

1. ABJIAETCS KOAMPOBAHHEM «0€3 ITOTEPHY, & ACKOANPOBAHNE BOCCTAHABIMBACT IEPBOHAYAIILHBIN PEUEBOIl CUTHAI
2. ABJISIETCSI METOZIOM, C TIOMOLIbIO KOTOPOT'O MOAABIISIFOTCS IEPUOAUYECKHE CETMEHTBI

3. MOIyIUpyeT CUTHAI HAa HU3KOYaCTOTHOU HeCyIen

4, sBNIAETCSA KOAUPOBAHUEM C IIOTEPSIMUY» U KOAUPYIOTCS TOIBKO CIBIIINMbIE YUaCTKU PeUH

15CsxaTne Buneo-curaainoB (coriacHo pexomennamsiM MKKTT B cepun H):

1. mcnonb3yeT CXOACTBO MEXTy MPEIBLIYIIUM U MTOCIEAYIOIIUM KaJpaMy

2. sIBISIETCSI CXEMOI CokaThs «Oe3 TTOTephb

3, UCTIOJIB3YET CXOJCTBO MEXTy TEKYLIUM U MPEIbIIYIIUM KaJpaMu

4, ucrions3yet BII® Ha Kaxxq0M Kaape I CHIDKCHUS TPEOOBAHUH K II0JIOCE MTPOITyCKaHUS

16 IIporpaMMHO-annapaTHbIH KOMILJIEKC 3TO..

a. mporpaMMHoOe obecriedeHre ycTtaHoBIeHHOW Ha DBM.

b. Ha6op TEXHUYCCKUX U IPOTrPaMMHBIX CPEICTB, pa60Ta10mI/1x COBMCCTHO JIS BBIIIOJITHCHUA OILHOﬁ WU HECKOJIBKHUX CXOJHBIX
3a/1au.

C. TEXHUYECKOE YCTPOUCTBO C BO3MOXKHOCTBIO 33JJaHUSI IPOTrPaMMBI PabOTHI.

d. Mozens, anropuT™ M IporpaMMa pearn30BaHHEBIE ¢ 00IaYHON cpeie XpaHeHHs TaHHBIX.

17 lludpoBoe yCTPOHCTBO 3TO..

a. TEXHUMYIECKOE YCTPOHCTBO MIIN MpUCTIOCcOOIeHNe, TpeaHa3HauYeHHOE IS ITOydeHNs 1 00paboTky nHpopManuy B THppoBOit
(opme, UCTIONB3YS HUPPOBBIE TEXHOIOTHH. .

b. HAOOp TEXHMYECKHUX U IIPOrPAMMHBIX CPEICTB, PAOOTAIONIMX COBMECTHO IS BBHITOJIHEHUS OJHOH MIIM HECKOJIBKUX CXOIHBIX
3ajad.

C. TEXHHYECKOE YCTPOHCTBO C BO3MOXKHOCTBIO 3aIaHUS IIPOTPAMMEI PaOOTEL.

d. coroBbie Tenedonsl, nudpoBbIie hoToanmapaTsl, HUPPOBLIE BUIECOKAMEPDI, BeO-KaMepbl, KOMIIBIOTEPHL, IIU(PPOBOE TEIIEBUACHUE,
DVD-npowurpsiBarenu..

18 TexHunueckoe 3agaHne

a. TEXHUYECKHUH JOKYMEHT (crienuduKanyst), OoroBapuBaoIini Habop TpeOOBaHUH K CHCTEME M YTBEP)KAEHHBIH Kak
3aKa34UKOM/I0JIb30BATENIEM, TAK ¥ UCIIOIHHUTEIEM/IIPOU3BOANUTEIEM CHCTEMBI.

b. Mozmens OM3HEC-IPOIIECCOB MPOSKTUPYEMOH CHCTEMBI.

C. TEXHMYECKOE OITMCaHUe 0COOCHHOCTeH MHCTAJUISILUK IIPOrPAMMHOTO ITPOIYKTa.

d. MCcXonHBIH TOKYMEHT Ha NPOSKTUPOBaHUE TEXHUIECKOTO O0BEKTA (M3AEIHS).

19 BerpanBaemast cuctema 3T0..

a. TSXHHYECKOe YCTPOHCTBO WITH MPUCIIOCOOIEHHE, TPeAHA3HAYCHHOE TS MOIyYeHUs 1 00paboTKi nH(popManuu B uppoBoii
(opme, UCTIONB3YS UPPOBEIEC TEXHOIOTHH.

b. HabOp TEXHUYECKHX M MPOTPAMMHBIX CPEICTB, PAOOTAIOIIX COBMECTHO AJIS BBITOTHEHHS OTHOW MITH HECKOJIBKIX CXOMHBIX
3ajau.

C. CIICIMAJIM3UPOBAHHAS MUKPOIIPOLIECCOPHAsI CHCTEMa YIIPABIICHHUS, KOHTPOJISI 1 MOHUTOPHHTA, KOHIIEIIINS pa3paboTKu KOTOpoi
3aKJIFOYaeTCs B TOM, 9TO Takas cHcTeMa Oyjer paboTtars, Oyydd BCTPOSHHON HEMOCPEICTBEHHO B YCTPOMCTBO, KOTOPHIM OHA
YIIpaBIIsieT.

d. cotoBbie TenedoHsI, HUPPOBEIE oTOAaNIApPaTh], HUPPOBEIC BHICOKAMEPBI, BeO-KaMepbl, KOMITBIOTEPEHI, IIH(POBOE TEICBHICHUE,
DVD-npourpsiBareny..

5.4. IlepeueHb BH/10B OLICHOYHBIX CPEICTB

3ananns co cBoOOHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeamnonaraer cocTaBiIeHIE pa3BEpPHYTOTO OTBETA Ha TEOPETHUECKUH
BOIIpOC. 3alaHKe ¢ BRIOOPOM BapHaHTa OTBETa (B 3aJlaHWHU JAHHOTO THUIIA IIPEUIaraeTcsi HECKOJIIBKO BApHAHTOB OTBETA, CPEIH
KOTOPBIX OZIMH BEPHBIN MJIM HECKOJIBKO BEPHBIX). 3aJaHus cO CBOOOHO KOHCTpyupyeMbIiM oTBeToM (CKO) mpennomnaraer
COCTaBJICHHE Pa3BEPHYTOT0 OTBETA, BKIIIOYAIONIETO MOIHOE PEIICHUE 3a/1a4t C TOSICHEHHAMH.




6. YHAEBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

6.1. Pexomengyemasi iureparypa

6.1.1. OcHoBHAas JIMTEpPaTypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3nmarensCcTBO, TOI

JI1.1 | Kexepa H.N. MuxkponporeccopHble cucTeMbl aBToMatu3anuu | Bomorma: Madpa-Umxenepus, 2020, URL:
TEXHOJIOTHYECKUX IpolieccoB: YueOHoe mocobue | http://znanium.com/catalog/document?
id=361664
JI1.2 |T'ypos B.B. MHUKpPOIPOLIECCOPHBIE CUCTEMBI: Y YeOHUK Mocksa: OOO "HayuHo-u31aTeNbCKHiA IEHTP
NH®PA-M", 2021, URL:
http://znanium.com/catalog/document?
id=376911
JI1.3 | MBanHukog B.II. HubpopManmoHHO-U3MepUTEIbHAS TEXHUKA U Bonorpa: Uadpa-Uuxenepus, 2022, URL:
AJIEKTPOHHKA: YUeOHOe mocodne https://znanium.com/catalog/document?
1d=417404
JI1.4 [Bobkos C.I'., bacaes MeTons! U CpesICTBA AMIapPaTHOTO 00EeCHEeUeHUs Mocksa: Texaocdepa, 2021, URL:
A.C. BBICOKOMPOU3BOIUTEILHBIX https://ibooks.ru/reading.php?
MHKPOITPOIIECCOPHBIX CHCTEM short=1&productid=375198
6.1.2. JlonoTHUTEILHAS JINTEPaTypa
ABTODBI, COCTaBUTENH 3arnaBue WznarenscrBo, roa
JI2.1 | Knynnuxosa 10.B., MonenrpoBaHre KOHCTPYKIUH 1 PocroB-Ha-/lony: U3narensctBo FOxHOTO
Masroxos C.II. TEXHOJIOTHYECKHX MPOIIECCOB MPONU3BOJICTBA ¢enepansHOTO yHUBepcHuTeTa (F0DY), 2018,
3JIEKTPOHHBIX CPECTB: Y4ebHoe mocodue URL.: http://znanium.com/catalog/document?
1d=343868
JI2.2 |PanneBI'.I'., WHTennexryanbHbIe cpeicTBa U3MEPEHHIA: Mocksa: OO0 "KYPC", 2020, URL:
Tapacenxo A.II. Y4eOHuK http://znanium.com/catalog/document?
1d=352663
JI2.3 | boOwips M. B., TutoB | IIpoexTupoBaHne aHATOTOBBIX 1 HUPPOBBIX Mocksa: OOO "Hay4yHO-U31aTEIbCKHIA HEHTP
B. C. ycTpoiicTB: YueOHoe mocodue NH®PA-M", 2021, URL:
http://znanium.com/catalog/document?
1d=369838
JI2.4 | Annpeitunxos A.B., HHTennexTyanabHbIe OU(GPOBBIE TEXHOIOTUI Mocksa: OOO "Hay4yHO-u3maTenbCKUil EHTP
AmnppeiiunkoBa O.H. KOHIENTYaJILHOTO MPOCKTHUPOBAHMSI NH®PA-M", 2021, URL:
WHKCHEPHBIX PeIleHNi: Y4eOHUK http://znanium.com/catalog/document?
1d=373446
JI2.5 |3apamenckux E.II., Wutepner Bemieit. MccnenoBanus u 001acTh Mocksa: OOO "Hay4uHo-u3maTenbCKuil HEHTP
Aptembes ULE. npuMeHeHus: MoHorpadus NH®PA-M", 2021, URL:
http://znanium.com/catalog/document?
1d=373448
JI2.6 |I'ypos B.B. MuKponponeccopHble CUCTEMBL: YueOHoe Mocksa: OOO "Hay4HO-H31aTeTBCKUIA EHTP
rmocobue MH®PA-M", 2022, URL:
http://znanium.com/catalog/document?
1d=379994
JI2.7 |Tpery6os C.H., OCHOBBI KOHCTPYHPOBaHHUSI JJIEKTPOHHBIX Kpacnosipck: Cubupckuii dpenepanbHbIH
JleBuukuit A.A. CpPEeACTB: TEXHUYECKOe 3aJaHue: YueOHoe yHusepcutet, 2020, URL:
nmocooue http://znanium.com/catalog/document?
1d=380332
6.2. DiIeKTPOHHBIE yueOHbIe HU3JaHUA U 31eKTPOHHbIe 00pa30BaTe/IbHbIC PeCypPChl
31 | HnaTepuet yHuBepcuteT HHMGopMaImoHHEIX TexHonorunit MTHTYUT. - Pexxum mocryma:
https://www.intuit.ru/studies/courses
32 | Hayuno-texunuueckuii xxypHai "DSPA: BOITPOCBI IIPUMEHEHU S HUD®POBOU OBPABOTKU CUTHAJIOB". - M.:
Poccuiickoe HaygHO-TEXHHYECKOE OOLIECTBO PaTOTEXHUKH, JICKTPOHUKH U cBs3r UM. A.C. [Tomosa.. - Pexxum nocrtyma:
https://elibrary.ru/title_about.asp?id=55815
33 | Hayuno-texumuecknit xypHan " DQJIEKTPOTEXHUYECKUE 11 KOMITIBIOTEPHBIE CUCTEMBI". - Onecca: Odessa
National Polytechnic University.. - Pexum noctyma: https://elibrary.ru/title_about.asp?id=32404
D4 | DnexTpoHHas OubIMOTEYHas cucteMa Znanium. - Pexxum noctyma: http://znanium.com
35 | OnexrponHas 6ubnuoreunas cucrema Ibooks. - Pexum noctyma: http://www.ibooks.ru
26 | DnextponHas oubmmoreunas cucrema BOOK.ru. - Pexxum mocryma: http://www.book.ru
37 | Onextponnsle pecypcsl Akagemun UMCHT. - Pexxum moctyma: http://eios.imsit.ru/

6.3.1. JIunieH3MOHHOE ¥ CBOOO/IHO paCIPOCTPaHsieMOe MPOrpaMMHoe o0ecreyeHne, B TOM YHcJIe 0Te4eCTBEHHOTI0

NMpPOU3BOJCTBA




6.3.1.1

Windows 10 Pro RUS Omnepanunnas cuctema — Windows 10 Pro RUS Tloanucka Microsoft Imagine Premium — Order
Nel143659 or 12.07.2021

6.3.1.2

7-Zip Apxusatop 7-Zip IIporpammuoe odecneuenue no surensuun GNU GPL

6.3.1.3

Google Chrome Bbpay3ep Google Chrome IIporpammuoe odecnieuenue o smnen3un GNU GPL

6.3.1.4

Mozilla Firefox Bpay3zep Mozilla Firefox IIporpammuoe obecrniedenue mo gunensnn GNU GPL

6.3.1.5

Notepad++. TekroBblit pemaktop Notepad++. IIporpammuoe obecnieuenue mo auriensnd GNU GPL

6.3.1.6

MS Visio Pro 2016 HurerpupoBanHas cpenna pazpadotku Microsoft Visio npodeccuonansubiii 2016 [oxmucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021

6.3.1.7

MS Visual Studio Pro 2019 Cpena pa3pabotku Microsoft Visual Studio Professional 2019 IToanucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021

6.3.1.8

Arduino Software (IDE) HaTerpupoBaHHas cpena pa3paboTKH, IpeqHa3HAuYCHHAs IS CO3aHUS U 3arpy3KH IIPOrpaMM Ha
Arduino-coBMecTHMBIE TUIATHI, @ TAKXKE HA IJIATHI APYrUX npousBoauteneil IlporpamMmmHoe obecrieueHue mo JIMLEH3UN

GNU GPL

6.3.1.9

NI LabVIEW Full National Instruments Software — LabVIEW Ful - porpaMmHoe obecniedenne U1t CHCTEMHOTO
MPOEKTUPOBAHUS PHIIOKEHHUH, TPEOYIOIINX TECTUPOBAHMS, U3MEPEHHUSI U YIPABJICHHUS, C OBICTPBIM JIOCTYIIOM K
amnmapaTHoMy oOecrieueHuto 1 aHanuTrdeckuM aanHbiMl Jlorosop Ne 222015 ot 27.04.2015 (OO0 «HOI'POH»)

6.3.2. Ilepeuyens mpogeccHOHATBLHBIX 623 JAHHBIX H HHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

KoncynpranT [mroc  http://www.consultant.ru

6.3.2.2

Global CIO O¢uunansusiii nopran UT-gupextopos http://www.globalcio.ru

6.3.23

ARIS BPM Community https://www.ariscommunity.com

6324

ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML

6.3.2.5

HCO MexpayHapomHasi OpraHH3aIus o cTaHgapTu3anuu https://www.iso.org/ru/home.html

6.3.2.6

Konexc — ITpodeccnonansHsle cipaBounble cucteMsl  https://kodeks.ru

6.3.2.7

POCCTAHJAPT ®enepanbHOE areHTCTBO 10 TEXHUUECKOMY PETYAHMPOBAHUIO U METPOIOIUU
https://www.gost.ru/portal/gost/

7. MTO (0o6opynoBaHue U TeXHHYECKHE CPeICTBA 00ydeHUsI)

Ayn

HaunmenoBanue

o

OcuHarenne

301

[Homemenue nns
MIPOBEACHUS
3aHATHN
JIEKITMOHHOTO
TUIA,
CEMHHAPCKOIo
TUTIA, KyPCOBBIX
paboT (KypCOBBIX
MTPOEKTOR),
TPYIIOBBIX H
WH/IBUYaTbHBIX
KOHCYJbTalUH,
TEKYILEro
KOHTPOJISI U
IIPOMEKYTOUHOM
aTTeCTallUH.

7-Zip
Google Chrome
LibreOffice

81 mocagoYHOE MECTO, MPEMOIaBaTENbCKOE MECTO, JOCKA,
MYJIBTHMEIUIHBIN poekTop (infocus), skpaH, mepeHOCHOM

HOYTOYK

302

ITomemenue misa
MIPOBEICHUS
3aHATUN
JIEKIIMOHHOTO
TUIA,
CEMUHApPCKOT0
TUNA, KyPCOBBIX
padoT (KypCcoBBIX
IIPOEKTOB),
TPYNIOBBIX H
WHIMBUAYaIbHBIX
KOHCYJbTAllNH,
TEKYILEro
KOHTPOJISI U
MPOMEKYTOUHOMN
aTTecTaluu.

7-Zip
Google Chrome
LibreCAD

92 1ocaoYHBIX MECTa, IPENoAaBaTeIbCKOE MECTO, 10CKa,
MYIBTHMEIUHHEIHN poekTop (infocus in2104), skpaH,
MIEPEHOCHON HOYTOYK

208

JlabopaTopust
DIeKTPOTeXHHKH,
SIIEKTPOHHUKHU U

Windows 10 Pro RUS
7-Zip
Google Chrome

19 mocatoYHEIX MecCT, padodee MECTo IpeTIoIaBaTes,
10 xomnsrotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek




CXEMOTEXHHKHU.
ITomemenue misa
MIPOBEICHUS
3aHSATHN
JIEKIIMOHHOTO
THIIA,
CEMUHApPCKOT0
TUTA, KyPCOBBIX
paboT (KypCcoBBIX

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.

Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

PCle GBE

1 xommbiotep P5P41T-LE/INTEL Core2Duo E-6700/DDR2-
667-2I'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE

10 monuropos Philips 274E5QSB 27~

1 morutop Samsung SyncMaster E1720

11 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb

1 npuntep HP LaserJet 1018

1 kommyTaTtop HeynpasisieMmsrit DES-1016D

1 BecripoBoHas Touka moctyma Apple Air Base Station

IIPOEKTOB), MS SQL Server Management MesxnncunmminHapHast tabopatopHas crannust NI ELVIS 1T
TPYIIOBBIX U Studio 18.8 IO Circuit Design Suit JlabopaTtopust cCXeMOTEXHHKA
uHAMBUAYadbHBIX | MS Visio Pro 2016 (reobxogumo Hanmuuue nad. ctanuuu ELVIS) [Ipaktukym no
KOHCYJIbTAIHH, Blender 1 (POBBIM 3JIeMEHTaM BBIYMCIUTEIBHON U HHPOPMAIMOHHO-
TEKYIIEro Gimp HN3MEPHUTENFHOM TEXHUKHN (HEOOXOIMMO HaJIMIHe
KOHTPOJIS U Maxima nabopatopHoii ctaniu ELVIS) Jlabopatopus
MPOMEKYTOUHOMN Oracle VM VirtualBox MIPOSKTHUPOBAHUE IU(PPOBBIX YCTPOWCTB M MPOTPAMMHUPOBAHHUS
aTTeCTalum. Oracle Database 11g Express [TJINC (Heobxoxmmo Hammaue tabopaTopHoii ctanimu ELVIS)

Edition Kommekt akceccyapoB NI myRIO Starter Accessory Kit

IntelliJ IDEA (onmmonansHO) Kommekt akceccyapo NI myRIO

JetBrains PhpStorm Mechatronics Accessory Kit Kommekt akceccyapoB NI

JetBrains WebStorm myRIO Embedded Systems Accessory Kit Axagemmdeckas

Autodesk 3ds Max 2020 smunensust NI LabVIEW. Arduino Robot.

Autodesk AutoCAD 2020

Adobe Reader DC

Diptrace

Autodesk EAGLE

Arduino Software (IDE)

NetBeans IDE

ZEAL

NI LabVIEW Full

202 IMomewenue s 7-Zip 70 mocalOYHBIX MECT, IIPENOAABATEIbCKOE MECTO, 10CKa,
MIPOBEICHUS Google Chrome MYIBTHMETUHHBIN TPOEKTOP (TIEPEHOCHOH), TepEeHOCHOH
3aHSATHIA LibreOffice HOYTOYK
JEKLHOHHOTO
THIIA,

CEeMHUHAPCKOTO
THIIa, KYPCOBBIX
paboT (KypCcoBBIX
IIPOEKTOB),
TPYIIIOBBIX U
WHJIMBUYaIbHBIX
KOHCYJbTAlINH,
TEKYIIETO
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTeCTalum.

113 JlabopaTopusi«Astr | Windows 10 Pro RUS 20 1mocaouHBIX MeCT, pabodee MeCTO MperoaaBaTeIs
oMaTu3upoBaHHoe | 7-Zip 20 xommnsrotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
MPOCKTHPOBAHHE Google Chrome 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-
MHuKporponeccopH | Mozilla Firefox 4600/DWL-G520 Wireles
BIX CUCTEM. LibreOffice 20 monutopoB Acer VI93W-19”

ITomerenue aas LibreCAD 20 KOMITJIEKTOB KJIaBUATypa+MblIIlb

MPOBEICHUS Inkscape 1 kommytarop Heynpaisiembiid DES-1024D

3aHSATHHA Notepad++. 1 6ecripoBoHast Touka moctyna DWL-3200AP

JIEKIIMOHHOT'O 1C:Ilpeanpustue 8. Kommiext 3 KommiekT obopynoBanus Arduino

THIIA, Adobe Photoshop CS3 5 yue6HbIx kommiekToB SDK 1.1s

CEMUHAPCKOT0 Kaspersky Endpoint Security 1 M®Y HP L] M1212nf MFP

TUIIA, KyPCOBBIX MS Access 2016 12 Unctpyment ais c6opku [1K (orBepTKa ph-1, mmockoryOrst
pabort (xypcoBbix | MS Project Pro 2016 150 MM, TepMomnacTa 2rp., AHTHCTATUYECKUN OpacieT, CTSHKKH
MIPOEKTOB), MS SQL Server 2019 150 mm)

TPYIIOBBIX U MS SQL Server Management

uHAMBUAYanbHBIX | Studio 18.8

KOHCYJIbTAITUH, MS Visio Pro 2016

TEKYIIEero MS Visual Studio Pro 2019

KOHTPOJIS U Anaconda3

MIPOMEKYTOUHOM Blender

aTTeCTaIlUH, Gimp




camMocCTosITeNbHON | Maxima
paboTHI. Oracle VM VirtualBox
Oracle Database 11g Express
Edition
IntelliJ IDEA
JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Diptrace
Autodesk EAGLE
Ramus Educational
Micro-Cap Evaluation
118 Kadenpa 7-Zip Cucremnsrii 6ok H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTEeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BbuncnuTenbHoi | LibreOffice MouuTop
TEXHUKHU. Kaspersky Endpoint Security IIpunrtep HP LaserJet 1018
CrenansHoe Adobe Reader DC M®YV Brother DCP-L2540DNR
IOMEILEHUE IS Klite Mega Codec Pack
XpaHEHUS U Java 8
npodumnaktageckor | PDF24 Creator
0 obcITyKUBaHUS Etxt Antiplagiat
y4eOHOTr0 Microsoft Windows 10 PRO x64
00opynoBaHHS DSP OEM
MS Office Professional Plus 2007
124 Knacrepnas 7-Zip Croiika cepBepHas
nabopaTopust Mozilla Firefox VYnpasmsronuit y3en kiacrepa [S00PX-S5380\ Xeon E5345\
Cepgepnbiii ieHTp | Oracle Database 11g Express DDR-2-667-8192Mb\WD5001ABYS 1 .
CrennansHOe Edition PaGounit y3en knactepa ISOOPX-S5380\ Xeon E5345\ DDR-2-
IIOMEILIEHHE IS Java 8 667-8192Mb\WDS800JD\ - 16 it
XpaHCHUS U Kaspersky Endpoint Security 11 CepaepHnbiii y3en Spectrus IS00PX-S5380\ Xeon E5345\ DDR-
npodumaktrgeckor | Windows Server 2003 R2 Standart | 2-667-8192Mb
0 00CITY>KUBAHUS Open SuSe Linux Cepsepnsrit y3en DEXUS IT IS00PX-S5380\ Xeon E5345\
y4eOHOTr0o MySql Server Community DDR-2-667-8192Mb\
o0opynoBaHHs Windows Server 2016 Standard Kommyrarop DLink
CepBep aIMHUHUCTPUPOBAHHS Kommyratop DLink

Kaspersky Security Center
YMKK «TenekoMMyHUKAIIMK U
CeTI»

YMKK «KommyTaTops!
JIOKAIBHBIX CETEH

YMKK «DnekTpoTexHuKa u
IIEKTPOHHUKAY»

YMKK «MHpopManmoHHbIe
CHCTEMBI B 9KOHOMHKE»

YMKK «KoprnopatusHsie
HH()OPMALNOHHBIE CHCTEMBD)
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O6bekTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK «MHpopMannoHHbIC
TEXHOJIOTHH»

YMKK «¥Ynpasnenue 6a3amu
JTAHHBIX)

YMKK «CeteBbie
HH()OPMAINOHHbBIE TEXHOJIOTUIDY
YMKK «TeopeTnueckue 0CHOBBI
HHPOPMATHKNY

YMKK "OcHOBBI anropuTMHU3aiun
U IPOTPAMMHPOBAHUS
JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

CepaepHnbiii y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 mit

CeteBoe xpaHmHIie JaHHBIX Synology DS-418 1 m.
Momnurop Acer V193 1 mr.

ITka¢ 2-X ABEpHBII apXUBHBIN METALT. - 21T

Crmmur cucrema AirWell 1 mr.

Crnur-cuctema Lessar 1 .

Cucrema xontpoist goctyna CKAT 1200 17 1 wt




Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
Ounnod 11 “Kpeno-nuanor”
Cucrema yTnaBiIeHUs
XpaHUIHUILEM ToKyMeHToB “Kpeno
-nuanor”’

Hentp ympasnenus [10 Kpeno

MS SQL Server 2016

Apache HTTP Server

124 Knacrepnas 7-Zip Croiika cepBepHas
nabopatopust Mozilla Firefox VYupasmstromuii y3en knactepa [SO0PX-S5380\ Xeon E5345\
Cepaepnbiii ieHTp | Oracle Database 11g Express DDR-2-667-8192Mb\WD5001ABYS 1 mrT.
CriernanbHoe Edition Pabounii y3en knactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-
TIOMETICHUE IS Java 8 667-8192Mb\WDS800JD\ - 16 T
XpaHEeHUs U Kaspersky Endpoint Security 11 CepgepHnbiii y3en Spectrus ISO0PX-S5380\ Xeon E5345\ DDR-
npodunaktuueckor | Windows Server 2003 R2 Standart | 2-667-8192Mb
0 00CITy)KUBaHUS Open SuSe Linux Cepaepnbiii y3enm DEXUS 11 I500PX-S5380\ Xeon E5345\
y4eOHOTO MySql Server Community DDR-2-667-8192Mb\
000opyaOBaHHUs Windows Server 2016 Standard Kommyratop DLink
CepBep aIMUHUCTPUPOBAHUS Kommytatop DLink
Kaspersky Security Center CepaepHnbiit y3en SuperMicro 1U6019PMT\Xeon silver 4108
YMKK «TenexkoMMyHUKauu U \8xDDR4 8Gd\ - 2 mr
ceTn» CereBoe xpaHunuuie JaHHbIX Synology DS-418 1 mir.
YMKK «KommyraTopsl Monwutop Acer V193 1 mr.
JIOKAJIbHBIX CETEN» [Ixad 2-x ABEpHBIH apXUBHBIN METAII. - 20IT
YMKK «DnekTpoTeXHuKa 1 Cmur cucrema AirWell 1 mr.
AIIEKTPOHHUKA» Crmunt-cuctema Lessar 1 mr.
YMKK «HpopMannoHHbIe Cucrema xonrpouist gfoctyna CKAT 1200 17 1 wr
CHCTEMBI B SKOHOMHKE»
YMKK «KopnoparusHbie
HHGOPMAIMOHHBIC CHCTEMBD)
YMKK "MonenupoBanue
JTAHHBIX)
YMKK "O6BekTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK «MH}popmannoHHbIe
TEXHOJIOTHI
YMKK «¥Ymnpasnenue 6azamu
JTAHHBIX)
YMKK «CereBbie
HH(POPMALMOHHBIC TEXHOJIOT U
YMKK «TeopeTnueckne OCHOBBI
HH()OPMATHKID
YMKK "OCHOBBI aNropuTMHU3aIHUN
U IIPOTPaMMHPOBAHHUS
JetBrains License Service
Autodesk Network License
Manager
AppWave Enterprise License
Center
Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
OunnoH 11 “Kpeno-nuanor”
Cucrema yTnaBlIeHUsS
XpaHUJIMILEM JO0KyMeHTOB “Kpeno
-nuanor”’
Hentp ynpasnenus I10O Kpeno
MS SQL Server 2016
Apache HTTP Server
127 Jlaboparopus Jlabopatopus ocHamieHa 15 pabouyuMu MecTaMu MapuKMaxepa,
TEXHOJIOT Ui 3 MOMKaMu, MaKeTaMH, CyLIKaMU, ITAPUKMaXEPCKUMHU
MapUKMAaXEPCKUX 3epKajaMu, YCTAHOBIICHBI ITAPHUKMAaXEePCKUe KPecia, MOMKH
yCIyT U MapUKMaxepcKas, TeMOHCTPALMOHHbBIC BUTPUHBI, HATJISAHBIC
TIOCTHKEPHBIX ITOCOOMS, TENIKKA MMApUKMaxepa, PaCXOIHBIE MATSPHAIIBL.
pabot
119 ITomemenue s Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MEeCTO MperoAaBaTes

MPOBCACHUA

7-Zip

20 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4




3aHATUN
JIEKIIMOHHOT'O
THTIA,
CEMHHAPCKOTO
TUNA, KypCOBBIX
paboT (KypcoBBIX
TIPOEKTOB),
TPYIIOBBIX U
WH/IMBUAYaIbHBIX
KOHCYJbTallH,
TEKYIIEeTo
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTeCTaIluH,
CaMOCTOSITESIbHOU
paboThI.

Google Chrome

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad-++.
1C:IIpennpustue 8. Kommuiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
StartUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

ARIS Express

AnyLogic

Klite Mega Codec Pack

MS Office Standart 2007

-2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

20 MOHUTOPOB

20 KOMIIIEKTOB KJIaBUATypa+Mblllb

1 6ecnipoBonnas Touka goctyna TP-Link TL-WASOIND

123

Kommbrorepnas
naboparopus

Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.
1C:IIpennpusitue 8. Komruiexr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

19 nocamouHbIX MecT, pabodyee MECTO MPENoAaBaTeNs

19 xommbroTepoB H110M-S2-C/INTEL Pentium G4400/DDR4
-2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

19 monnTopos LG Flatron 1718s

19 KOMIUIEKTOB KJIaBUATypa+Mbllllb

1 meympasnsemsrit kommyTtatop TP-LINK TL-SG1024D




Embarcadero RAD Studio XES8
Arduino Software (IDE)

NetBeans IDE
ZEAL
Klite Mega Codec Pack
124 Knacrepnas 7-Zip Croiika cepBepHas
nabopaTopust Mozilla Firefox VYnpasmsromuii y3en knactepa [SO0PX-S5380\ Xeon E5345\
Cepaepnbiii ieHTp | Oracle Database 11g Express DDR-2-667-8192Mb\WD5001ABYS 1 mT.
CrenuansHoe Edition Pabounii y3en knactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-
IIOMEILEHNE IS Java 8 667-8192Mb\WDS800JD\ - 16 it
XpaHEHHS U Kaspersky Endpoint Security 11 CepsepHnbiii y3en Spectrus ISO0PX-S5380\ Xeon E5345\ DDR-
npodumaktrdeckor | Windows Server 2003 R2 Standart | 2-667-8192Mb
0 00CITY>KHUBaHUS Open SuSe Linux Cepgepnsiit y3en DEXUS II IS00PX-S5380\ Xeon E5345\
y4eOHOTO MySql Server Community DDR-2-667-8192Mb\
o0opyaoBaHHS Windows Server 2016 Standard Kommyratop DLink
CepBep aIMUHUCTPUPOBAHUS Kommyratop DLink
Kaspersky Security Center CepaepHnbiii y3en SuperMicro 1U6019PMT\Xeon silver 4108
YMKK «TenexkoMMyHUKauu U \8xDDR4 8Gd\ - 2 mt
ceTu» CeteBoe xpaHmniie faHHbIX Synology DS-418 1 mr.
YMKK «KommyTtaTopsl Monwutop Acer V193 1 mir.
JIOKAJIbHBIX CETEN» [Ixad 2-x ABEpHBIH apXUBHBIN METAILI. - 20IT
YMKK «DnextpoTexHuka u Crmmur cucrema AirWell 1 mr.
JIEKTPOHUKA Cmur-cuctema Lessar 1 .
YMKK «HpopMannoHHbIE Cucrema xontpodst goctyna CKAT 1200 U7 1 mr
CHCTEMBI B 9KOHOMHKE»
YMKK «KoprnopaTtusHsie
HH()OPMALMOHHBIC CHCTEMBD)
YMKK "MonenupoBanue
JTAHHBIX)
YMKK "O6BekTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK «HpopmannoHHbIe
TEXHOJIOTHID
YMKK «¥Ynpapnenue 6azamu
JTAHHBIX
YMKK «CeteBbie
HH(POPMAMOHHBIC TEXHOIOT U
YMKK «TeopeTnueckrue 0OCHOBBI
HH)OPMATHKI»
YMKK "OCHOBBI anropuTMH3AIHN
U IIPOrPaMMHPOBAHUS
JetBrains License Service
Autodesk Network License
Manager
AppWave Enterprise License
Center
Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
OunnoH 11 “Kpeno-auanor”
Cucrema yTnaBieHuUs
XpaHuIuiLeM AoKkyMeHToB “Kpeno
-nuanor”’
Hentp ympasnenus [10 Kpeno
MS SQL Server 2016
Apache HTTP Server
127 JlaGoparopus Jlaboparopus ocHamieHa 15 pabouynmMu MeCTaMu MapuKMaxepa,
TEXHOJIOTHH 3 MOWKaMH, MaKeTaMH, CYIIIKaMH, TTAPUKMaXEPCKAMHU
MAPUKMAaXEPCKUX 3epKajaMu, YCTAHOBIICHBI TTAPHUKMAXEPCKUE KPecia, MOMKHI
YCIIyT U MapUKMaxepcKas, TeMOHCTPALMOHHbBIC BUTPUHBI, HATJISIHBIC
TOCTHKEPHBIX MTOCOOHS, TEJISIKKA MMApUKMaxepa, paCXOIHbIC MaTCPHAIIBL.
pabot
123a CrenuansHoe 7-Zip Cucremusrii 610k AMD FX-8120 1t
MOMEIIEHUE ISt Google Chrome Cucremnsrii 6510k Intel Core 2 CPU 4400 1.
XpaHECHUS U LibreOffice MonuTop “LG L1718S” 1 mr.
npodumaktryeckor | Notepad++. Momnwutop “BENQ CL2240” 1.
0 0OCITY>KUBAHUS Oracle VM VirtualBox Momnwurop “SAMSUNG 740m” lmr.
yueOHOro Adobe Reader DC Ha6op ucarpymenToB 1 mr.




o0opynoBaHHS

ZEAL

Klite Mega Codec Pack
Windows 7 Pro

CDBurnerXP

Java 8

PDF24 Creator

CCleaner

Koncons Kaspersky Security
Center

Kaspersky Endpoint Security 11
MMAPYC-bromxer 8.5.6.1
Microsoft Office 2007 Professional
Plus

10-Strike File search pro
10-Crpatiix Cxanuposanue Cetu
10-Crpaiix THBeHTapu3anus

Masmpnas cranmmsa Lukey 902 1 mt
IIpunatep SAMSUNG ML-1665 1 .
IIpuntep SAMSUNG ML-1615 1 wr.
Kommyratop D-Link DES-1005D 1 m.
Poyrep Keenetic Lite (KN-3110)1 mt.
MMasnpauk 40 Bt gep/pyuka 1 mr.

Jlamna HacTonbHas 1 .

Cron 1-TymO0BBIi | mmIT.

Croun 2 Tym60BbBI# 1 1IT.

Cron o(hMCHBIH KOMITBIOTEPHBIN 1 mIT.
CTonuK KOMOBIOTEPHBIH | mIT.

Cron 1-TyOOBBIii ¢ BepXHel mpucTaBkon 11T.
Crynbsl TKaHEBbIE HA METanoOKapKace 2IIT
Cryn nepeBsiHHBIHM 11T

IMsinecoc “SUPRA 1800W” 1 mt.
ypymosept “Hitachi ds12dv{3” 1 mT.

Kommbrotepon Beb6-kamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 mt
epdopatop I'pan-M 1 mr.
Mukpodon Yanmai R933 — 2 mr
Hoytoyx Asus X541U — 1 mT
Ipoextop Cactus CS-PRO.02B.WXGA-W — 1 mT.
IIpoekTop Acer QNX1310 — 2 it
114 JlaGoparopus LibreOffice 20 mocatouHbIX MeCT, pabodee MECTO Ipero1aBaTes,
«I'padpuueckuit Inkscape 15 mono6mokoB Apple IMac 21,1/Apple M1/RAM 8T'6/Apple
NU3aliH ¥ JU3aiH MS Visual Studio Pro 2019 SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
cpenbl. Blender Extreme
JlabopaTopust Gimp 5 moHOO10KO0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
Apple» IntelliJ IDEA SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
ITomenienue aas JetBrains PhpStorm Extreme
MPOBEICHUS JetBrains WebStorm 1 cereBoii HeynpaBisiemblit kommyTtatop DES-1024G
3aHATUI Adobe Reader DC 1 UnrepaxtusHas manens EliteBoard LR-75UT4017
JIEKLIHOHHOT O MAC OS Big Sure 1 Hoyt0Oyk 15.6 HP 15-ral05ur
THIIA, Autodesk AutoCAD 2022 1 M®VY Brother DCP-1612WR
CEeMHUHAPCKOTO Autodesk Maya 2022 1 HP Color LaserJet CP5225
THIIA, KyPCOBBIX Achicad
pabot (kypcoBeix | JetBrains PyCharm Community
MIPOCKTOB), JetBrains DataGrip
TPYIIOBBIX U
WHUBHYaTbHBIX
KOHCYJbTalUH,
TEKYIIETO
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTecTaluy,
CaMOCTOSITENTbHON
paboTHL.
303 ITomemnienue s 7-Zip 79 mocamOYHBIX MECT, MPETOAaBaTeIHLCKOE MECTO, T0CKa,
MPOBEICHUS Google Chrome MYIIBTHMETUHHBIN TpoeKTop (epson eb-w7), skpaH,
3aHATUI LibreOffice MIePEHOCHON HOYTOYK
JEKIIMOHHOTO
THIIA,
CEeMHUHAPCKOTO

THIIA, KyPCOBBIX
paboT (KypCOBBIX
MIPOEKTOR),
TPYIIOBBIX U
WHIMBUAYaTbHBIX
KOHCYJbTalUH,
TEKYILEro
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTallUH.

8. METOIMYECKHUE YKA3AHUA /UIA OBYYAIOIIUXCHA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

B cootBerctBun ¢ tpeboBanusmMu @I'OC BO no HanpapiaeHUIo NOATOTOBKU peaan3alis KOMIETEHTHOCTHOTO MOAX0a
IpeTyCMaTPUBAET UCIIONIB30BAHKE B yIEOHOM IIpOIecce aKTHBHBIX M HHTEPAKTUBHBIX (POPM IPOBENICHHUS 3aHATHI (paz0oop




KOHKPETHBIX 3a/a4, IPOBEJCHUE OIHI-0IIPOCOB, UCCIEI0BATENbCKUE PAOOTHI) B COYETAHUH C BHEAYTUTOPHOH pabOTOH C IeTIbI0
(OpMHUPOBaHUS U Pa3BUTHS MPO(ECCHOHAIBHBIX HABBIKOB 00y4aIOLIHXCSL.

JlextmonHnble 3aHsATHs qonoiHsroTces [13 u paznmuansiMu popmamu CPC ¢ yaeOHOM 1 HaydHOH JInTeparypoii B mponecce Takoit
pabOTHI CTYACHTHI IPUOOPETAIOT HABBIKH «TITyOOKOTO YTCHHUS - aHAIN3A ¥ HHTEPIIPETAlNU TEKCTOB 10 METOOIOTUH U METOIUKE
JUCHUIIUHBL

VY4eOHBIi MaTepHall 110 TUCHUILINHE «BBICOKONPON3BOANTENBHEIEC BEIYUCIUTEIBHBIC CHCTEMbI». pa3/ielicH Ha JJOTHYECKH
3aBepIIeHHbBIC YacTH (MOIYIH), OCIIE H3yIEeHHs, KOTOPHIX IIPEAYCMATPUBAETCS aTTECTAIN B (JOpMeE ITUCEMEHHBIX TECTOB,
KOHTPOJBHBIX PaboT.

PaGoTsl onleHnBaoTCS B 6aiax, CyMMa KOTOPBIX JIaeT PEHTHHT Kaxk10ro ody4atoerocst. B 6annax oneHuBaroTCs HE TOIBKO
3HaHMS ¥ HABBIKH O0YYAIONINXCS, HO U UX TBOPYECKHE BO3MOKHOCTH: aKTHBHOCTD, HEOPANHAPHOCTH PEIICHHUH ITOCTaBICHHBIX
npobaem. Kaxapiit Moaynb yaeOHON AUCHUIIIMHBI BKIIIOYAET 00s3aTeNnbHbIe BUABI padoT — nekuunu, [13, pasnuunsie Buasl CPC
(BBITIONTHEHUE JOMAIIHUX 3aJaHui [0 PEIIEeHHUIO 3a/a4, HOJATrOTOBKA K JIEKIUSIM U MIPAKTHYECKUM 3aHATUSIM).

®dopMa TeKyIIero KOHTPOJIS 3HaHUH — paboTa CTy[JeHTa Ha IPaKTUYECKOM 3aHATHH, orpoc. PopMa MPOMEKYTOUHBIX aTTeCTalui —
KOHTpOJBbHAS padoTa B ayAUTOPUH, TOMAIIH:A padoTa. iToroas ¢popma KOHTPOIIS 3HAHHIA 110 MOAYJISIM — KOHTPOJIbHAs paboTa ¢
3aJa9aMy [0 MaTepHaIy MOIYIIS.

Metoauyeckye yKazaHus O BHIITOIHEHHUIO BCEX BUIOB yueOHOH pabOThI pa3MelleHbl B JICKTPOHHOM 00pa3oBaTeNIbHOM cpene
aKaJleMHH.

Meroanyeckne yka3aHHs H MaTepHAbI IT0 BUAM yI€OHBIX 3aHATHH MO TUCIUIIINHE:

Bun yueOHbIX 3aHATHI, paboT - Opranuzanus IesTeIbHOCTH 00yJaroImerocs

Jlexuus - Hanmcanue xoHCHEKTa JICKIMIA: KPAaTKO, CXEMAaTHYHO, OCIIE0BATEIBHO (PUKCHPOBATH OCHOBHbIE
TIOJIO’KEHHS, BEIBOJIBI, (POPMYITHPOBKH, 0000IIEHNS, OTMEYaTh BaXKHBIC MBICIIH, BBIJEIATH KIIFOUYEBBIE CI0Ba, TEPMHUHEL [IpoBepka
TEPMHHOB, MIOHATHI ¢ TOMOILBIO SHIUKIONEANH, CIIOBAapel, CTIPABOYHHIKOB C BHIIIMCHIBAHUEM TOJNKOBAaHUI B TeTpaas. O003HAUNTD
BOIIPOCHI, TEPMUHBI, MaTepHa, KOTOPbIH BBI3BIBAET TPYJHOCTH, MOMBITATHCS HAWTH OTBET B PEKOMEHAYEMOIl TuTepaType, eciu
CaMOCTOSTEIbHO He yHaéTcs pa3o0paThes B MaTepraie, Heo0X0IMMo c(hOpPMYIHPOBATh BOTIPOC U 3aaTh ITPEHOAaBaTENI0 Ha
KOHCYJIBTAITNH, HA IPAKTHYECKOM 3aHSTHH.

IIpakTryeckue 3ausaTusi - KoHcnekTupoBaHrue HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIMH, TOATOTOBKA OTBETOB K KOHTPOJIBLHBIM
BOIIPOCAM, IPOCMOTP PEKOMEH/yeMOMH JINTepaTypbl, paboTa ¢ TEKCTOM. BhIoiHeHne NPaKTHYECKHUX 33/1a4 B HHCTPYMEHTAJIBHBIX
cpenax. BrmmomHerne npoekToB. Pemenne pacuérHo-TpadMuecKuX 3aIaHui, pelIeHHe 3a1ad 10 alTOPUTMY U JIp.
CamocrostensHas pabota - 3HaKOMCTBO C OCHOBHOM U JJOIOJIHUTENBHOI TUTepaTypoi, BKIIFOUasi CIPaBOYHBIC U3AHUS,
3apyOeXHbIC HICTOYHNKH, KOHCIIEKT OCHOBHBIX TIOJIOXKEHUH, TEPMUHOB, CBE/ICHUH, TPEOYIOLMXCS JJIs 3aIIOMUHAHUS U SBIISIOIINXCS
OCHOBOIIOJIATAIOIINMH B 3TOH Teme. CoCTaBIIeHHE aHHOTAIMH K TPOYHUTAHHBIM JINTEPATYPHBIM HCTOYHUKAM H JP.

9. METOIMYECKHE YKA3AHUA OBYYAIOIIUMCH IO BBINTOJHEHUIO CAMOCTOSATEJBHOU PABOTBI

OCHOBHBIMH 33JJa4aMH CaMOCTOSATEIIFHON paOOTHI CTY/ICHTOB, SIBIISIOTCS: BO—TIEPBBIX, ITPOIODKCHNE H3yICHHS AUCIUIUTHHEI B
JIOMAITHAX YCJIOBHUSX II0 IPOTpaMMe, IIPeATI0KeHHOH IperojaBaTesieM; BO—BTOPBIX, IPUBUTHE CTyAEHTaM HHTEpeca K TEXHHIECKOIT
Y MaTeMaTHYeCKOH JIMTepaType, MHKEeHepHOMY Jeity. M3ydeHne n n3noxeHnue HHGpOpMalnH, ITOIy4eHHON B Pe3yJIbTaTe N3yueHUs!
Hay4HOM JINTepaTypsl U IPAaKTHYECKUX MaTEePHaJIoB, IPEATIONAracT Pa3BUTHE Y CTY/ICHTOB KaK BIIaJICHHs] HABBIKAMH YCTHOH peuH,
TaK ¥ CIIOCOOHOCTEH K YeTKOMY NICEMEHHOMY M3JI0KSHUIO MaTepHaa.

OcHOBHOM (hOPMOIt KOHTPOJIS 32 CAMOCTOSTENBHON pabOoTOil CTYJCHTOB SBISIFOTCS MPAKTUIESCKUE 3aHITHU, a TAKXKE eXKEHEeTIbHbIC
KOHCYJIbTAIIMH MTPEeIo1aBaTes.

[MpakTrdeckue 3aHATHS — HanOoJIee MOAXOISIIee MECTO s (POPMHUPOBAHUS YMCHUS TPUMEHSTH TOTyICHHBIC 3HAHUS B
MPaKTHIECKON JIESTEIIHOCTH.

ITpu noAroTOBKE K NPaKTHYECKHM 3aHATHSM CIIEyeT COOMI0AaTh CHCTEMAaTHYHOCTh U MOCIIeJOBAaTeNbHOCTE B paboTte. Heobxoaumo
CHayaJla BHUMATEJIbHO 03HAKOMHTBCS C COJCPKAHUEM IUIaHa NPAKTHYECKUX 3aHATHH. 3aTeM, HalTH B y4eOHOI uTeparype
COOTBETCTBYIOIINE PA3/IeIbl M IPOYHUTATh X. OCcBaMBaTh H3ydaeMbIif MaTepHaI cleqyeT 1Mo JacTsaM. [locime u3ydeHus kakoi-mmuoo
TEMBI WU €€ OTACTBHBIX Pa3e]IOB HeOOXOANMMO MOTyIeHHbIC 3HAHUS [IPUBECTH B CHCTEMY, CBSI3aTh BOSHHO BECh IPOPAOOTAHHBIH
MarepHail.

[Tpu mogBeIeHUN HTOTOB CAMOCTOSTENBEHOH paboTHI ITpEeNogaBaTeieM OCHOBHOE BHUIMAHHUE JOJDKHO YACIATHCS pa3dopy M OICHKE
JIy4qImux padoT, aHAIU3y HeIOCTAaTKOB. [10 MpetoxKeHHIo PeroaBaTelIs CTYICHT MOXKET H3JI0KHUTh COJCPKaHNE BEITOJTHEHHOH UM
NHUCHMEHHOH paboThl Ha MPAKTHYECKUX 3aHITHIX

CamocrositenbHast paboTa Ut 00yJaroInXcCst:

Harmcanue u 3amuTa nccnenoBarensckoro npoekra (MIT)

CaMOCTOSITeTbHOE H3yUCHHE Pa3/IelIOB

CamonoaroToBka (mpopadoTka U HOBTOPEHHE JICKLIMOHHOTO MaTepuala 1 MaTepuaia yUeOHUKOB U Y4eOHBIX II0COOMH, IIOIrOTOBKA
K JJaOOpaTOPHBIM M MPAKTHIESCKUM 3aHATHAM, KOJJIOKBUYMaM, PyOeKHOMY KOHTPOJIO H T.1.)




