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ABTOMATU3NPOBAHHBIX HHPOPMAIINOHHBIX CUCTEM

3akperieHa 3a kadenpoit Kadenpa maTtemMaTky U BIMHCINTEIbHON TeXHUKH
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IIporpammy coctaBui(u):

PeniensenT(s1): xk.m.n, doyenm, K.H. IJebpenxo

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

[Iporoxomn ot 11.12.2023 r. Ne 5

3aB. xaenpoit MicukoBa Haranss [1aBnoBHa

CornacoBaHo ¢ npeacraButensiMu padorogareneit Ha 3acegannu HMC, mpotoxon Ne 4 ot 25.12.2023.

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

4. CTPYKTYPA U COAEPKAHUE JUCIUIIVIMHBI (MOAYJIS)

Kon HaumeHoBaHue pa3jesioB H TeM /BHJ Cemectp | Yacos | Komneren- | Jlureparypa u 3a. pecypebl | IIpakr
3aHSATHS 3aHATHS/ / Kype 10707 . OJT.
Paszgen 1. Pazgen 1
1.1 Hudpossie nporpaMMHO-amnapaTHbIE 4 2 JIT.1 JI1.2 J11.3 JI1.4J12.1 J12.2
KOMIDIEKCH HH(OPMAI[HOHHO- JI2.3 J12.4 J12.5 J12.6 J12.7
VIPaBISAIOMUX cucteM /Jlex/ 2132233 54 35 26 37
1.2 [{udpoBere mporpaMMHO-amIapaTHEE 4 4 JI1.1 J11.2 J11.3 JI1.4J12.1 J12.2
KOMILIEKCHI HH(OPMAI[HOHHO- JI2.3 JI2.4 JI2.5 JI2.6 JI2.7
yrpasastomux cucrem /Ip/ D152 33 34 55 56 37
1.3 udpoBele nmporpaMMHO-annapaTHbIE 4 10 JI1.1 J11.2 J11.3 JI1.4J12.1 J12.2
KOMIUIEKCHI UHPOPMAITUOHHO- JI2.3 J12.4 J12.5 J12.6 JI2.7
yIpaBistomux cucreM /Cp/ D122 33 234 55 26 37
Paszgen 2. Pazgen 2
2.1 MeTo/p! U aNTOPUTMBI HU(PPOBOH 4 6 JI1.1J11.2 J11.3 J11.4J12.1 J12.2
00paboTKH curHaios /JIex/ J12.3 J12.4 J12.5 J12.6
013233343536 37
2.2 MeTonp! 1 aNTOPUTMEI IU(PPOBOH 4 12 JI1.1 J11.2 J11.3 JI1.4J12.1 J12.2
00paboTku curnanos /IIp/ J12.3J12.4 J12.5 J12.6
013233 34 3536 37
2.3 MeToabl U aITOPUTMBI IIU(YPOBOA 4 16 JIT.1JI1.2 JI1.3 JI1.4J12.1 J12.2
00paboTku curaaios /J1ad/ J12.3J12.4 J12.5 J12.6
D122 33 2455
24 MeTop! ¥ aNTOPUTMBI IU(PPOBOH 4 20 JI1.1J11.2 J11.3 J11.4J12.1 J12.2
00paboTku curuaios /Cp/ J12.3J12.4 J12.5 J12.6
313233 343536 37
Pazpnen 3. Pazgen 3
3.1 Pa3paboTka nporpaMMHO-aIapaTHbIX 4 4 JIT.1 JI1.2 JI1.3 JI1.4J12.1 JI12.2
CPECTB BBIYMCIUTENbHON TeXHUKH /JIek/ JI2.3 J12.4 J12.5 J12.6 J12.7
D132 33 34 3536 37
32 Pa3paboTka nmporpaMMHoO-anmapaTHbIX 4 8 JI1.1 J11.2 JI11.3 JI1.4J12.1 J12.2
CPEICTB BBIYHCIUTEIBHOM TeXHUKH /TIp/ JI2.3 J12.4 J12.5 JI2.6 JI2.7
013233343536 37




33 Pa3paboTka mporpaMMHO-aNnmIapaTHbIX 4 8 JIT.1J11.2 J11.3 JI1.4J12.1 J12.2 8

CPE/ICTB BLIYMCIUTEIbHON TeXHUKH /J1a0/ J12.3 J12.4 J12.5 J12.6 J12.7
013233343536 37
34 Pa3paboTka nmporpaMMHO-aImapaTHBIX 4 18 JIT.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2
CPEZCTB BRIYHUCIUTENbHOM TexHUKH /Cp/ JI2.3 JI2.4 JI2.5 J12.6 JI2.7

0130233343536 37

Pa3nen 4. [Ipomeskyrounasi aTrecranus

4.1 Koncynbranus /Konc/ 4 1 JI1.1 J11.2 J11.3 J11.4J12.1 J12.2
J12.3 J12.4 J12.5 J12.6
D1 03253 243526 07

4.2 Ox3amen /KAD/ 4 0,3 JI1.1J11.2 J11.3 J11.4J12.1 J12.2
JI2.3 J12.4 J12.5 J12.6
0102333543536 07

5. OHEHOYHBIE MATEPHAJIBI

5.1. KoHTposabHbIe BONIPOCHI U 3aJaHUsI

HepedeHb BOIPOCOB AT MOATOTOBKH K DK3aMEHY:

1udpoBsie cucteMbl 06pabOTKH UHPOPMALIH.

2ApxutekTypa u (yHKIHOHAIBHbBIE BO3MOXKHOCTH NPOTrPaMMHO-ANIapaTHBIX KOMILIEKCOB.
3Knaccudukarms mporpaMMHO-aNIIapaTHEIX CPEACTB BEYHCIATEIBHON TEXHIKH.

406nacTs NPUMEHEHHS IPOTPAMMHO-ATIAPATHEIX KOMILIEKCOB.

5HWcnonp30BaHUe POTPaMMHO-AIIIAPATHBIX CPEJCTB BEIYNCIUTEIEHOM TEXHUKN B pab0Te aBTOMAaTU3UPOBaHHBIX HH()OPMAIIMOHHBIX
CHCTEM.

6CTpykTypa IHPOBEIX HHHOPMAITMOHHO-YITPABIISIOMINX CUCTEM

7udpoBbie HHPOPMATIOHHO-YIIPABIISIOLINE CHCTEMbI

8Mopenu curHanoB, OLIEHUBAHUE apaMETPOB CUTHAIIOB

9TIpenBapurensHas 00paboTka IH(PPOBBIX CUTHATIOB

10nbpoast GUIBTpaAIMs CUTHAIOB

11CnexTpanbHbIi aHATU3 JUCKPETHBIX CUTHAIOB

120xkHa crinaxuBaHus

130mTumm3anust 06pabotku curaanos B LabVIEW

14TectupoBanue U NpOrpaMMHUpPOBaHKE HU(POBBIX CUTHATIBHBIX

nporeccopoB (DSP) 8 LabVIEW

15TIporpammuposanne [TJIMC (FPGA) B LabVIEW

161HCTpyMeHTapHii IpoeKTHpoBaHus HUPPOBLIX (GrisTpoB B LabVIEW

170CHOBBI IPOEKTUPOBAHUSI IPOTPAMMHO-ANAPATHBIX CPEACTB MH(POPMALOHHO-YIPABISIOIINX CHCTEM
18Pa3paboTka TEXHHYECKOTO 3aIaHHs

19Pa3paboTka IPOEKTHON TOKYMEHTAIIHU

20ITporpaMMHO-annapaTHbIE PEIICHUS Ul BCTPAaUBAEMBIX CUCTEM

21IIporpaMMHO-annapaTHbIE PEMICHUS U HHTEPHETA Bellel

220c00eHHOCTH 3KCIUTyaTalluy TPOTPaMMHO-aIIapaTHEIX KOMIUICKCOB HH(OPMAITHOHHO-YIIPABIAIONINAX CHCTEM

Crucok BOIIPOCOB MO AXUCUHUIIIIMHE!

Pazpnen 1

1 [udpossie cucteMbl 00pabOTKH HHGOOPMAIIHH.

2 ApxXHUTeKTypa U (QyHKIIHOHATGHBIC BOZMOXXHOCTH HPOTPaMMHO-AIIAPATHBIX KOMIIIEKCOB.

3 Krnaccudukanus nporpaMMHO-aNNnapaTHBIX CPEICTB BBIYUCIUTENBFHON TEXHHUKH.

4 O6nacT NpUMEHEHUs IPOrPaMMHO-AIIAPATHBIX KOMIUIEKCOB.

5 Vcrionp30BaHMe MPOrpaMMHO-aIIIapaTHBIX CPEICTB BEIYMCIUTENBHON TEXHUKH B pabOTe aBTOMAaTH3MPOBAHHBIX
UH()OPMALHOHHBIX CHCTEM.

6 CrpykTypa 1upOBBIX HHPOPMALMOHHO-YIPABISIONNX CUCTEM

7 Ludporsie HHPOPMALMOHHO-YIPABISIOIINE CHCTEMBI

Pasnen 2

1 Mopgenu CHUTHaNOB, OIICHMBAaHHE ITapaMEeTPOB CHUTHAJIOB

2 IMpenBapuTenbHast 06paboTKa NUGBPOBEIX CUTHAJIOB

3 Hudposast GpunbTpanusi CUrHAIOB

4 CreKTpanbHbIi aHAIU3 IUCKPETHBIX CUTHAJIOB

5 OkHa CcriiaxXuBaHUs

6 Onrtumuzanus o6paboTku curxHanoB B LabVIEW

7 TecTupoBaHue ¥ MPOrpaMMHUpOBaHKe IM(PPOBBIX CHTHAIBHBIX TporeccopoB (DSP) B LabVIEW
8 Iporpammuposanue IIJINC (FPGA) B LabVIEW




9 WuctpymenTapuii npoekTupoBaHus NU(POBEIX (GuisTpoB B LabVIEW
Pasnen 3

OCHOBBI TPOEKTUPOBAHMSI TPOrPAMMHO-AIAPATHBIX CPENCTB WH(POPMALMOHHO-YIPABISIIOIUX CUCTEM
Pa3paboTka TEXHHYECKOTO 3aIaHUs

Pa3paboTka pOEKTHON JOKyMEHTAIH

IIporpaMMHoO-anmnapaTHsle peLICHUs U1 BCTPAUBAEMBIX CUCTEM

[IporpamMMHoO-anmnapatHble peluieH s IJisl HHTEPHEeTa Belei

OCO6CHHOCTI/I OKCIITyaTallu IMPOTrpaMMHO-aIIapaTHbIX KOMIIJICKCOB I/IH(i)OpMaHI/IOHHO-praBJ'ISIIOHH/IX CUCTEM

NN R WD~

CHHCOK 3aJJaHui M0 JUCIUTUIMHE

1 Onpenenuts mar AUCKpeTH3aiy GyHKIUH. Vcrnonb3o0Bath pasnoxeHue B psan Dypse.
1.;

2. [TpAMOYTONIBHBIIM CUTHAN aMILTUTYION A U IIUTENbHOCTBIO T.

3. Curnan sin(x)/x.

2 Onpenenuts mar JUCKPETH3ALUH, HCIONB3Ys peodpa3zoBanue Dypwe.
f(t)=cos(wt)*exp(-kt).

3 Haiitu CBEPTKY CUTHAJIOB

1. JIByX npsIMOYTOJIbHBIX CUTHAIOB.

2. IIpAMOYroabHOTO U TPEYTOJIBHOIO CUIHAJIOB.
3. JIByX TpeyroabHbIX CUTHAJIOB.

6. OHOCTOPOHHMM HKCIIOHEHIIUAJIBHBIN UMITYJIbC.

4 TuddepeHurpoBaHre U MHTETPUPOBAHHE CUTHAIIOB

1. 3agana cny4vaiiHast QyHKIUS

Y(t) = X SIN(t )+ t,

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

2. 3aymana cimydaitHas QyHKIHS

Y(t)=Xe -t+3,

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

3. 3amana cimydaitHas QyHKIHSA

Y = X SIN(t),

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

4. 3apana ciryqaifHas QyHKITII

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 cimydaitnas QyHKIMA

Y =X*COS(t),

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

6. 3agana ciyqyaiiHas QyHKUus

Y =X e-5t,

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

5 Pemnts 3amauy

3amaga 1. Ha Bxom nHTeTrpaTopa nocrymnaer ciaydaiiHas ¢GyHkous [1(t), MaTemMaTHIeckoe 0xXUaaHue KoTopoil m(t)=4t+5, a
koppensronHas ¢pyHkiust K(tl,t2)=costl cost2. HaiiTu xapakTepuCTUKU Ha BBIXOJE CUCTEMBI.

3amada 2. Ha BX0a AMHAMHYECKOW CHCTEMBI, OMMChIBaeMoi ornepatopoM Y (t)=dX/dt, moctymaet ciydainas Gynkmus X(t),
MaTeMaTH4YeCcKoe OXHIaHNe KOTopoi mx(t)=Asint, a koppemauonHas gysakmms Kx(t1,t2)=, D — const. Onpenennuts
XapaKTEePUCTUKH Ha BBIXOME CUCTEMBI.

3anaya 3. Ha RC-nienouky nogaéres ciaydariHoe HanpspkeHue X(t) ¢ xapakrepuctukamu mx(t)=2t, Kx(t1,t2)=4t1t2. Haiitu
MaTeMaTHYeCKOe OXKHIAHNE, aBTOKOPPEIIIMOHHYIO (DYHKIMIO M AUCIIEPCHIO HAIPsDKEHMS Ha BBIXxoJe RC-menoukw.
3amaga 4. Ha BXo1 quHAMHUYECKOH CHCTEMBI, OIICEIBaeMOit onepaTopoM Y (t)=dX/dt, moctymaer cimyuaiinas ¢pyHxmms X(t),
MaTeMaTH4yecKkoe OkujaHue Kotopoid mx(t)=Asint, a koppensuuonHas Gyt Kx(t1,t2)=, D — const. OnpenenuTsb




XapaKTEPUCTHUKU HA BBIXOAEC CUCTEMEI.

6 Haiiti KOppensAIMoHHYI0 (DYHKITHIO

1. JIByX NpsIMOYTOJIbHBIX CUTHAJIOB.

2. IIpsIMOYTONBHOTO ¥ CHMMETPHYHOT'O TPEYTOJIbHOTO CUTHAIIOB.
3. JIByX CHMMETPUYHBIX TPEYrOJIbHBIX CUTHAIIOB.

4.

5. JIByX HECUMMETPUYHBIX TPEYrOJIbHBIX CUTHAJIOB.

6. OTHOCTOPOHHUI! SKCIIOHEHIINATIBHBIA UMITYIIBC.

7. JIByCTOPOHHMH 3KCIIOHEHLIUAIbHBIN UMITYJIbC.

7 HaliT MOLITHOCTB, DHEPTUIO CPEeIHEKBAIpaTUHYHOE 3HaUCHUE CUTHAJIA Ha 3a/laHHOM MHTEpBaJie

OnpenenuTh BBIXOAHOM curHat Ha Beixone RC-punbsTpa. Ha BXoa mocTynaet aijuTHBHAs CMECh IETEPMUHHUPOBAHHOTO U "Oesoro"
mryma. [ mpssMOYTOJIbHOTO CUTHANA OTIPEIENIUTh ONITUMAIIFHYIO MOJIOCY TPOITYCKaHUs (PUIbTPa, UCTIONB3Ys KPUTEPUH OTHOIIICHHE
CHTHAJI/IITYM.

8 3aaun Ha HaXOKAEHUE KOPPEILINOHHBIX (QYHKITHHA
U CHEKTPAIBHBIX IUIOTHOCTEH

9 Haiitu criekTpaiibHbIe ()YHKIUH U TOCTPOUTH aMIUTUTYHBIE CIIEKTPHI CIACAYIONINX (HYHKIIHI

10 Pa3paboTtaTh TeXHHUECKOE 3aJaHHE HA PeaH3alHio IPOrPaMMHO-ANIapaTHOrO KOMITIEeKca
YerpoiicTBo peodpa3zoBaHus 3ByKOBOTO CHI'HaJIa Ha 0a3e BBIOPaHHOI'O MHUKPOKOHTpPOJLIEpa
YerpolicTBa yrpaBieHHS 3IEKTPOHHBIM 3aMKOM
VYerpoiicTBa NpocayMBaHUs CUTHAJIOB T10 JIOKAJIbHON CeTH
VYcerpotictBa oOMena ganHbiMu 1o CAN uHTepdeiicy
VYerpoiicTBa MEXKCETEBOIO SKPAHUPOBAHHS BBIYUCIUTENBHOMN CETH
VYcrpoiicTBa ynpaBieHU TUPPOBEIM (GHIBTPOM
YcrpoiicTBa ynpaBieHHeM Iepeadn JaHHbIX 10 npoTokoaaM WiFi
VYcrpoiicTBa ynpaBiaeHUst MOOUIBHBIM pOOOTOM
VYcrpolicTBa KOHTPOIIS TIOKa3aHUH (P POBEIX TaATIUKOB
VYceTpolicTBa ynpaBiaeHUs BEHTWIALUEH
VYerpoiictBa 06pabOTKH JaHHBIX C KOHTPOIBHO-KACCOBBIX aIllapaToB
YcTpoiicTBa yripaBieHus IEYaTHOM TEXHUKON

11 Pa3pabotath CTpyKTYpHO-(OYHKIIMOHAIBHYIO CXEMY alapaTHON YacTH YCTPOWCTBA
YcrpolicTBo peoOpa3oBaHys 3BYKOBOTO CHTHAJIA Ha 6a3e BEIOPAaHHOTO MUKPOKOHTPOJUIEpa
YcrpoiicTBa ynpaBiIeHHUs JIEKTPOHHBIM 3aMKOM

VYerpoiicTBa NpocaylIMBaHUs CUTHAJIOB I10 JIOKAJIbHOM CETH

YcerporictBa ooMena nanHbiME 10 CAN uHTEpdeicy

VceTpolicTBa MEXCETEBOI0 SKPaHUPOBAHMSI BEIUUCIUTEIBHOM CEeTH

YcrpoiicTBa ynpaBiaeHUs HUPPOBEIM (UIBTPOM

VYceTpolicTBa yrpaBieHHEM MTepead JaHHbIX 10 mpoTokonaM WiFi

YcTpoicTBa yrpaBieHus] MOOMIBHBIM POOOTOM

YcrpoiicTBa KOHTPOIIS OKa3aHUH U(PPOBEIX TATIUKOB

VYerpoiicTBa ynpaBieHHsl BEHTUISILIMEN

YerpoiicTBa 00pabOTKH JaHHBIX ¢ KOHTPOJIBHO-KACCOBBIX alllapaToB

VYerpoiicTBa yrpaBieHHs I€YaTHON TEXHUKON

12 Pa3paboTarh alnropuT™ IporpaMMHOTO 00ECIICUSHHUS TPOTPaMMHO-aIIapaTHOT0 KOMITIEKca
VYcerpoticTBo npeobpaszoBanus 38ykoBoro curHana Ha ocHose [IJINC (FPGA)

YerpoiicTBo peoOpazoBaHHs 3ByKOBOTO CHI'Hala Ha 0a3e BEIOPAaHHOTO MUKPOKOHTpOJIIEpa
VYerpoiicTBa yrpaBiaeHHs SIEKTPOHHBIM 3aMKOM

VYerpoiicTBa npocayMBaHUs CUTHAJIOB T10 JIOKAJIHHON CeTH

YerpoiictBa oomeHa nanHbMU 10 CAN nHTepdeiicy

YcrpoiicTBa MeXCETEBOTO SKPaHUPOBAHUSI BEIYUCIUTENBHON CeTH

YcrpoiicTBa yrpaBieHHs THQPOBHIM QIIIBTPOM

YcrpoiicTBa ynpaBieHHEM Iepeadn JaHHbIX 10 npoTokonaM WiFi

YcTpoiicTBa ynpaBieHUs MOOUIBHBIM POOOTOM

YerpoiicTBa KOHTPOIIS TOKa3aHUH IM(POBBIX JATIUKOB

YerpoiicTBa yrnpaBieHHs] BEHTUIISILIUEH

YerpoiictBa 06pabOTKH JaHHBIX C KOHTPOIBHO-KACCOBBIX aIllIapaToB

YcrpoiicTBa ynpaBieHUs IEYaTHOW TEXHUKON

13 PazpabotaTh mporpaMMHOe 00ecTIedeHre MPOrpaMMHO-aNIapaTHOTO KOMILJIEKCa




VYcerpoticTBo npeodpa3zoBanus 38ykoBoro curHana Ha ocHose I[IJINC (FPGA)
YerpoiicTBo peodpa3zoBaHus 3ByKOBOTO CHI'HaJIa Ha 0a3e BBIOPaHHOI'O MUKPOKOHTpOJIIEpa
YcTpolicTBa yIpaBiIeHUs 3JIEKTPOHHBIM 3aMKOM

YceTpolicTBa IPOCIIYIMIMBAaHUS CUTHAJIOB 110 JIOKAJIbHOM 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

14 Pa3pabotats crienu(pUKanuio U TEXHHYECKOE OMUCAHHE Ha IPOrpaMMHO-ANIIapaTHBIH KOMILIEKC
YerpoiicTBo peodpa3zoBaHusl 3ByKOBOTO CHI'HaJIa Ha 0a3e BBIOPaHHOI'O MUKPOKOHTpPOJIIEpa
YerpolicTBa yrpaBieHHs 3IEKTPOHHBIM 3aMKOM

VYerpoiicTBa NpocayMBaHUs CUTHAJIOB T10 JIOKAJIbHON CeTH

VYerpotictBa oOMena ganHbiMu 1o CAN uHTepdeiicy

VYerpoiicTBa MEXKCETEBOI0 SKPAaHUPOBAaHHS BBIYUCIUTENBHOMN cETH

VYcrpoiicTBa ynpaBieHUs TUGPOBEIM (GHIBTPOM

YcrpoiicTBa ynpaBiIeHHEeM Iepeadn JaHHbIX 10 npoTokoaaM WiFi

VYerpoiicTBa ynpaBiaeHUst MOOUIBHBIM pOOOTOM

YcrpoiicTBa KOHTPOIIA OKa3aHUH MU(PPOBEIX TATIUKOB

VYceTpolicTBa ynpaBiaeHUs BEHTWIALUEH

YerpoiictBa 06pabOTKH JaHHBIX C KOHTPOIBHO-KACCOBBIX aIllapaToB

YcTpoiicTBa yripaBieHus EYaTHOW TEXHUKON

15 Pa3paboTaTe HHCTPYKLUIO IO Pa3BEePTHIBAHUIO IPOTPAMMHO-ANIAPAaTHOTO KOMITIEKCa
YerpoiicTBo peodpa3zoBaHus 3ByKOBOTO CHI'HaJIa Ha 0a3e BBIOPaHHOI'O MHUKPOKOHTpPOJIIEpa
YcTpoiicTBa yripaBieHUs SIEKTPOHHBIM 3aMKOM

VYerpoiicTBa npocayMBaHUs CUTHAJIOB T10 JIOKAJIbHON CeTH

VYcerpotictBa oOMena ganHbiMu 1o CAN uHTepdeiicy

VYerpoiicTBa MEXKCETEBOIO SKPAHUPOBAHMS BBIYUCIUTENBHOMN CETH

VYcrpoiicTBa ynpaBieHU TUPPOBEIM (GHIBTPOM

YcrpoiicTBa ynpaBiIeHHEM Iepeadn JaHHbIX 110 npoTokoaaM WiFi

VYerpoiicTBa ynpaBiaeHUst MOOUIBHBIM pOOOTOM

VYcrpolicTBa KOHTPOIIS TIOKa3aHUH (P POBEIX TaATIUKOB

VYcerpolicTBa ynpaBiaeHUs BEHTUIALUEH

YerpoiictBa 06pabOTKH JaHHBIX C KOHTPOIBHO-KACCOBBIX aIllapaToB

YcTpoiicTBa yripaBieHus IEYaTHOW TEXHUKON

5.2. TeMbl NUCbMEHHBIX PadoT

TeMmsbl 3a1aHUH K UCCIIEI0BATENIBCKOMY IIPOEKTY IO AucuuIuiuHe «IIporpaMMHO-annapaTHble KOMILIEKCH aBTOMATU3UPOBAHHBIX
UH()OPMALIMOHHBIX CHCTEM.

DopMOit OCYIIECTBICHUS U Pa3BUTHS HAYKH SBISCTCS HAYIHOE UCCICAOBAHHUE, T. €. H3YUCHHUE C IOMOIIBIO0 HAYYHBIX METOIOB
SBIICHUH U MIPOLIECCOB, aHANN3A BIMSIHUS HA HUX Pa3INYHBIX (JAKTOPOB, a TAKKe, N3yICHHUE B3aUMOICHCTBIUS MEXKAY SBICHUSIMH, C
LEIbIO MOTYYCHUSI YOSIUTEIbHO IOKA3aHHBIX U MOJIE3HBIX ISl HAYKH U MPAKTHKH PEIICHUN ¢ MAKCUMAITBHBIM 3 (PEKTOM.

Llens Hay9HOTO MCCIIEIOBAHUS — ONPECICHUEC KOHKPETHOTO 00BEKTa M BCECTOPOHHEE, JIOCTOBEPHOE N3y4EHHE €T0 CTPYKTYPHI,
XapaKTepUCTHK, CBSI3eH Ha OCHOBE Pa3pabOTAHHBIX B HAyKe MPUHIUIIOB X METOAOB ITO3HAHMS, a TAKXKE ITOJTyIeHHE ITOJIE3HbIX [UIS
JeITeTbHOCTH YeJI0BeKa Pe3yNbTaTOB, BHEAPEHHUE B IPOM3BOACTBO C AANbHEUIINM 3P HEKTOM.

OCHOBOI1 pa3pabOTKH KaXIOT0 HAYYHOTO MCCIICIOBAHUS SBISACTCS METOHOJIOTHS, T. €. COBOKYIIHOCT METOZOB, CIIOCOOOB, IIPHEMOB
U UX OIIpeAesIeHHas II0CIIeJ0BAaTeNbHOCTD, TPUHATAS MTPH pa3paboTke HAyIHOTO HCCIIeIOBAaHNA. B KOHEYHOM cUeTe, MeTOHOIOTHS —
3TO cXeMa, IJIaH PeIICHHUS TOCTABICHHOH HayIHO-HUCCIIeI0BAaTEIbCKON 3a1auH.

IIpouecc HaydHO - HCCIIeA0BATENbCKOM paboThl COCTOUT U3 CIEAYIOIINX OCHOBHBIX ATAIOB:

1. Br16op TeMbI 1 000CHOBaHHE €€ aKTyaJIbHOCTH.

2. CocraBienue onbarorpadun, 03HAKOMIICHHE ¢ 3aKOHOAATEITbHBIMI aKTaMH, HOPMATHBHBIMHU TOKYMEHTAMH U APYTHMH
UCTOYHHUKAMM, OTHOCSIIUMHUCS K TeMe IpoeKTa (PaboTsl).

3. PazpaboTka anroputMa uccieoBanus, (JOpMUPOBaHHE TPCOOBAHUI K HCXOIHBIM TaHHBIM, BEIOOP METOJIOB H
MHCTPYMEHTAIBHBIX CPE/ICTB aHAIN3A.

4. Coop pakTHIECKOTO MaTepuaa 1mo TeMe UCCIICAOBAHMS.

5. O0paboTKa 1 aHATTU3 MOIYYEeHHOH HHPOPMALUK ¢ TPUMEHEHHEM COBPEMEHHBIX METOA0OB aHAJIN3a, MaTeMaTHKO-CTaTHCTUUECKUX
METO/I0B U METO/I0B MOJEIUPOBAHUSL.

6. ®opMyIHPOBKA BHIBOJOB M BEIPAOOTKA PEKOMEHIAITHIA.

7. OdopmneHue paboTHI (TPOEKTa) B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH.

ITpu BeIOOpE TeMBbI pabOTHI (IPOEKTA) MMOJIE3HO TAKXKE MPUHITH BO BHUMAHHE CICIYIONIIE (haKTOPHI:




- JMYHBIA HAyYHBIA M MPaKTUYECKHH HHTEpec 00ydaroerocs;
- BO3MOKHOCTb MPOAOIKEHHS HCCIIE0BAHUM, TPOBEJEHHBIX B MIPOLIECCE BHIMOIHEHUS HAyYHO-UCCIE0BATEIbCKON
pa6on,1 (IpoexTa) 1o APYruM AUCUUILTIHAM W HHBIM HaydHBIM paboTaMm;
HaJIM4MEe OPUIHHAIBbHBIX TBOPUYECKUX HMJEH;
- OTIBIT MyOIUYHBIX BBICTYIUICHUH, NOKIAJ0B, ydacTus B KOH(EpeHIUsaX, ceMUHapax;
- Hay4HYIO HAIpPaBICHHOCTh Kaephl U T.I.

3agaHue Ha BHEAYAUTOPHOE UCCIIEOBaHNE

1) PesynbraTel pacuetroB, Bo3MoxHbIN By peanusauuil CII, cekTpaabHbIX IUIOTHOCTEH MOIIHOCTH, KOPPEISLIMOHHBIX
(yHKIMH, ITIOTHOCTEH BEPOSATHOCTH, IIOATOTOBICHHBIX IIPH BEIIOTHEHUN NIPEABAPUTEILHOTO BHEAYAUTOPHOTO UCCIEOBAHNS.

2) OCBOUTH BPEMEHHOW M CHEKTPAIbHBIA METObl aHaJIH3a JUHEHHBIX AJIEKTPUUECKUX LEenel MpU MPONYCKaHUU Yepe3 HUX
CITy4aliHbIX CUTHAJIOB.

3) Peanmzarmu, crieKTpaigbHBIE IDIOTHOCTH MOIIHOCTH, KOPPEIAIMOHHbBIE (QYHKINH, TNIOTHOCTH BEPOSITHOCTH, ITapaMeTpHI
IUIOTHOCTEH BEPOATHOCTEH, 3a()MKCHPOBAHHBIX IIPU BHIMOTHEHUH BCEX ITYHKTOB JTaOOPAaTOPHOTO UCCIEIOBAHUS U IIEPEHECEHHBIX B
OTYeT ¢ MoMoInkio OydepHoit mamsitu TTK.

4) PaccunTaTh CIIEeKTpaJIbHYIO INIOTHOCTH MOITHOCTH M KOPPETAMHOHHYIO (QYHKIHIO IS 33JlaHHOW IperogaBaTeieM
JIMHENHOH 1eNu NPU BO3JEUCTBUM Ha €€

5) BXox Oenoro mryma. OmpeaenuTs cpelHeKBapaTHUIecKoe 3Ha4eHHe Mpoliecca Ha BBIXOJE LENU MPU 3aJaHHOM 3HA4eHHU
CIIEKTPAIBHOM IIIOTHOCTH MOIITHOCTH O€JI0ro IIyma.

6) OmnpenenuTs NPUHIUITHAIBHBIE Pa3IHIis B KOPPEISIHOHHBIX (DYHKIMAX OIMPOKOIIOIOCHOTO | y3KomoaocHoro CII.
7 BhIACHUTD pa3nuums B peanu3alyax MHUPOKOIOIOCHOTO U y3komnosnocHoro CII.

8) BeracHuTh,Kak nocnekTpanbHoil miotHocty CII paccuuTaTh €ro JUCHEPCHIO.

9) OmnpenenuTs CBSI3b MEXIY IUIOMAABI0, OTPAaHHIEHHOH KOpPEeIAMOHHON (QyHKIMEH, W 3HAYeHHEM CIEKTPaIbHON
IUTOTHOCTH MOIITHOCTH IPH HYJIEBOM 3HAYEHHH YaCTOTHI

10) Pacuer mucnepcuu mo mo CHeKTpaJbHOW IUIOTHOCTH CIy4ailHOTO mpolecca.

11) AHau3 pa3nuuuil B KOPPEIALMOHHBIX (YHKIMAX IIHPOKOIOJIOCHOTO U Y3KOIOJIOCHOTO CIIy4aiHBIX IIPOIIECCOB.

12) AHanu3 pa3nuuuil B peaau3alusix MIHUPOKOIOJIOCHOTO U Y3KOIOJIOCHOTO CIy4aiHBIX IIPOLECCOB.

13) BpeMeHHOM U CHEKTpalIbHBIA METOJbl aHAIM3a IUMHEHHBIX AJIEKTPUYECKUX LEIeH IpU MPOIYCKaHUU 4epe3 HUX
CITy4aifHbIX CUTHAJIOB.

14) OmnpeneneHne CBI3M MEXKAY TUIONIAbI0, OTPAHNYCHHON KOPPEIAIHOHHOW (QYHKIHEH, I 3HAYCHUEM CIIEKTPaTbHOM
IUTOTHOCTH MOIITHOCTH IPH HYJIEBOM 3HAYEHHH YaCTOTHI

15) [TpumeHnue nporpaMMHO-anmnapaTHeIX KOMIEKCOB B I (poBoil 00paboTke CUrHAIOB

5.3. ®oH/ OLIEHOYHBIX CPECTB

CIHCOK TECTOBBIX 3aJaHUM 110 JUCIUIIINHE

1 Yro mpeacTaBisitoT co00# aHAIOTOBBIE CUTHABI?

a) CYIIECTBYIOT TOJIBKO B YACTOTHOM 001acTH

b) MEHSIFOTCS TI0 11araM (CTYTICHSIM)

C) COCTOAT U3 NOcieN0oBaTeNbHOCTEN Hynel «0» 1 enuHuL «1»
d) HeTpepBIBHO MEHSIOTCS BO BPEMEHHU

€) CUTHAJbI HENPEPHIBHO MEHSIOLINECS BO BPEMEHHI

2 JIBa cuHyconganbHbIX curHana c nepuogamu 10 mc u 30 Mc CKIIaABIBAIOTCS, B pe3yJbTaTe MojydaeTcs OAuH curHai. s
OTIpeIeNIeHNs] €T0 YaCTOTHOTO COCTaBa UCIOIb3YeTCsl aHAIM3aTop cliekTpa. Kakue 4acToThl BBl OKHUIAETe YBUIETH?

a) 10I'm u 30l

b) 40T’y

c) 133.3T

d) 100T'r u 33.3I'1g

e) 33.33 u 100 xoneOaHuii B CCKYHITY

3 Tpu cunycouganbHbIX curHana ¢ yacroramu 100I'm, 200 u 3500y u ammmutynamu 1B, 2B u 3B cooTBeTcTBEHHO,
CKJIaJIBIBAIOTCS, B PE3Y/bTATE MOIYYaSTCs OJUH CUrHaNI. Kakol JomkHa ObITh MUHUMAJIbHAS YacTOTa TUCKPETU3AIMHU JIJIsl TOTO,
9TOOBI 00ECTICUYUTh IPUEMIIEMOE BOCCTAHOBIICHHE CYMMapHOTO CUTHAaIa?

a) 1050 T'g

b) 400 I'rg

¢) 700I'u

d) 1025 T

e) 700 xonebaHui B CEKyHIY

5 Yucro cunyconnanbHbli curnan ¢ yactoroi 100l guckperusupyerces ¢ wacrtoroit 150I'n. Ha xakoit U3 cneayromux 4acToT
OKUIaeTCs dIaiCHHT?

a) 150 I'g

b) 75 'y

¢) 50T

d) 100 T’y

e) 50 xoneOanuii B CEKyHIY




6 Curnan uMeeT MHUPHUHY MOJIOCKL, paBHYtO 1k 11, ¢ IeHTpaNbHOU YacToToi Takxe paBHOH 1kI'1. CuHycOMIanbHbINA CUTHAT C
gactotor 1250 't ckianpiBaeTcs ¢ MCXOAHBIM curHanoM. [llupuHa mojgockl HOBOro cUrHaiia paBHa:

a) 1000 I'a

b) 2250 '

¢) HeusmenHa, 1 k'

d) 250 T'm

7 Lenu QUCKPETH3ALMHU U YACPKUBAHKS HCTIONb3YIOTCS:

1. A7st MUCKpETH3aIMY aHAJIOTOBOTO CHTHAJIA 10 (GOPMHUPOBAHUS €T0 IMTUPPOBOTO TPEICTABICHHS
2. He ucnons3yrorcs B cuctemax [JOC

3. B mocnegoBatensHoM nopte LIITOC

4. Ui OTpaHHYEHHS TTOJOCHI BXOJIHBIX CHTHAJIOB

8 OupTpanuio Jydllle BCETo XapaKTepu30BaTh Kak Mpolece:

1, yMHOKEHHS 4aCTOTHI

2, ynaJeHns He)KeNaTeIbHBIX U BBIISNICHUS MTOJIE3HBIX YaCTOTHBIX COCTABIIIONINX
3, m3MeHeHus (ha3bl CUTHANA 10 TPEOYeMOro 3HAYCHHS

4, MacIuTaOUPOBaHUS AMITUTYbI CUTHAIA

9 JIBa 9MCTO CHHYCOMJAJBHBIX CUTHAJIA UMEIOT OJMHAKOBYIO aMILUTUTYLY «A» M 9acTOTy «H».

PasnocTs (a3 mexxy HuMH coctaBnseT 1800. Ecnu 3Ti cUrHambI CI0XKUTh, TO KaKUM OyIeT CyMMapHBIH CUTHam?

1. curnana He Oyzer

2, CHHYCOMIaJbHBIN CUTHAJI C aMILTUTY0H 2A 1 9acToToi 2f

3, CHHYCOMJATbHBINH CUTHAJI C aMIUIUTY0H A 1 cABUTOM (a3sl 900 OTHOCHTENBHO EPBOTO U BTOPOTO CHUTHAJIOB COOTBETCTBEHHO
4, CHHYCOMIANBbHBINA CUTHAJ C aMIUTUTYI0i A/2 1 yactoroii f

10 JInnaetinas @YX o3HayUaeT, 4TO BHOCHTCS:

1, BpeMs 3a1€PKKU IPONOPLUUOHAIBHOE YaCTOTE CUTHAlIa

2, BpeMs 3a/IepAKKH IPONOPLUOHAIIBHOE aMIUIUTY/I€ CUTHaNa

3, OIMHAKOBOE BPEMs 33JEP>KKH JJIS1 BCEX YACTOTHBIX COCTaBIISIOLINX
4, BpeMsl 3aJepKKHU JTMHEHHO BO3PacTaeT

11/lenpra-pyHKINSA IMEET:

1. OeCKOHEYHYIO IIIOMAAb I KOHEUHYIO aMIUIHTY/Ty

2. mIomaab paBHYO | ¥ eANHUYHYIO aMILTUTYIY

3, KOHEUHYIO IIIONIA/Ib 1 OECKOHEUHYIO aMILTUTYLY

4, 6eCKOHEUHYIO TUIOMIAb U OECKOHEUHYIO aMIUTHTYITy

12I1peo6pazoBanue @ypre (I1D) ucnons3yercs Ans:

1, mpeoOpa3oBaHUs TOJIBKO NMEPHOIMUECKIX CUTHAJIOB U3 BPEMEHHOH 00JIaCTH B YaCTOTHYIO 00J1aCTh U 00paTHO
2. GpuIbTpanMy HeXXEeNaTeNbHBIX 9aCTOT CHTHAIA

3, mpeoOpazoBaHUs HEEPUOIUIECKUX CUTHAJIOB U3 BPEMEHHOM 00JIaCTH B 4aCTOTHYIO

4, cxaTHsl JUCKPETHBIX CUTHAJIOB

13Paznuune Mexay AUCKpeTHBIM npeobpasosanueM Pypre (I1D) n npeodpazosannem Pypre (IIP)) cocTout B ToM, 4TO:
1. A1I® cxumaer, a [1P BoccTaHaBIMBaeT AUCKPETHBIE CUTHAIIBI

2, AT1® paboTaet ¢ AUCKPETHBIMH curHaiIamH, a [1d paboTaer ¢ HEPEPHIBHBIMU HENEPHOANUECKUMHU CUTHAIAMU

3, [1® paboraet ¢ quckpeTHbIMU curHamamu, a 1D - ¢ HempephIBHBIMU CUTHATIAMA

4, AT1® nopoxknaet HHMOPMAIHUIO O YACTOTHOH obnacty, a [1D obpamaer 3Ty HHGOPMAIHIO BO BPEMEHHYIO 00J1aCTh

14 Kak mpaBmiio, KOJUPOBAHUE PEUH:

1. siBIIsIETCSI KOAMPOBaHUEM «0e3 TIOTEPh», a JEeKOJUPOBAHUE BOCCTAHABIUBACT IIEPBOHAYATLHBIN PEUSBON CHTHAT
2. SIBJISIETCS] METOZIOM, C TIOMOLIBIO KOTOPOT'O MOAABIISIIOTCS TEPUOANYECKHE CETMEHTBI

3. MOIYNIUpPYET CUTHAI Ha HU3KOYAaCTOTHOM HecyIel

4, SIBIIETCSA KOAUPOBAHUEM C IIOTEPAMU» U KOAUPYIOTCS TOIBKO CIIBIIINMBIC YHaCTKUA PEUn

15Cxarue Buaeo-curHaios (cornacHo pexkomennanusm MKKTT B cepun H):

1. ICTIONTB3YeT CXOACTBO MEXKTY MPEABIIYIIIM H MOCIIETYIOIINM KaapaMu

2. SIBJIACTCS CXEMOH CXKATHA «0e3 MOTeph»

3, UCTIOJIB3YET CXOJCTBO MEXK/y TEKYLIUM U MPeIbIIyIIUM KaJpaMu

4, ucrionp3yet BI1® Ha KaxI0M Kaape Uil CHIDKCHUS TPeOOBAaHHI K I10JIOCE MIPOITYCKaHUS

16 IIporpaMMHO-anmapaTHbIi KOMILIEKC 3TO..

a. mporpaMMHoe o0ecrieueHrne YCTaHOBJICHHOH Ha DBM.

b. HaOOp TEXHUYECKHX W MPOTPAMMHEIX CPEICTB, PA0OTAIOINX COBMECTHO JJIS BEIITOTHEHHS OHOW MITH HECKOJIBKUX CXOIHBIX
3a/a4.

C. TEXHUYECKOE YCTPOUCTBO C BO3ZMOYKHOCTBIO 33JaHUsI IPOTrPaMMBbl PabOTHI.




d. Mozens, anropuT™ M IporpaMMa peann3oBaHHEBIE ¢ 00IaYHON cpeie XpaHeHHs JaHHBIX.

17 lludpoBoe yCcTpOHCTBO 3TO..

a. TEXHUYECKOE YCTPOHCTBO MU MIPUCTIOCOOIEHHE, TPeAHA3HAYCHHOE IS TOMydeHUs 1 00paboTky nH(popManuu B muppoBoit
(hopme, uconb3ys HUPPOBBIE TEXHOIOTHH. .

b. HAOOp TEXHUYECKHUX U IIPOIPAMMHBIX CPEICTB, PAOOTAIONINX COBMECTHO IS BBHITOJIHEHUS OJHON MIIN HECKOJIBKUX CXOIHBIX
3ajad.

C. TEXHHYECKOE YCTPOHCTBO C BO3MOXKHOCTBIO 3a/IaHUS IPOTPAMMBI PaOOTEL.

d. coroBble Tenedonsl, nudpossie Goroannaparsl, LUPPOBBIE BUICOKAMEDPDI, BEO-KaMephbl, KOMIIBIOTEPHI, U(POBOE TEIEBUICHNUE,
DVD-npourpsiBareny..

18 TexHuueckoe 3aganne

a. TEXHUYECKHUH JOKYMEHT (crienuduKanust), OoroBapuBaoini Habop TpeOOBaHUH K CHCTEME M YTBEP)KAEHHBIH KaK
3aKa3YMKOM/TIOJIH30BATENIEM, TaK ¥ NCTIOTHUTEIIEM/TIPON3BOIUTENICM CHCTEMBI.

b. Mozens Ou3HEC-IPOIIECCOB MPOSKTUPYEMOH CHCTEMBI.

C. TEXHUYECKOE OITMCaHUe 0COOCHHOCTEH MHCTAJUISILIUK IIPOrPaMMHOTO MTPOIYKTa.

d. MCXOIHBIN TOKYMEHT Ha IIPOSKTHPOBAHUE TEXHUIECKOTO 00BeKTa (M3IEeITHs).

19 BerpauBaemast cuctema 9To..

a. TEXHUYECKOE YCTPOHCTBO MIIM MPUCIOCOONICHNE, IPEAHA3HAYCHHOE IS TTOydeHHs 1 00paboTku nHpopManuu B udpoBoi
(hopme, NCTIONB3YS UPPOBEIE TEXHOIOTHH.

b. HaGOp TEXHUYECKHUX U MPOTPAMMHBIX CPEJCTB, PAOOTAIOIMX COBMECTHO AT BBITOTHEHHS OJHON MM HECKOIBKUX CXOMHBIX
3ajau.

C. CIEIHAIM3UPOBaHHAS MUKPOIIPOLIECCOPHASI CHCTEMa YIIPABIICHNUS, KOHTPOJISI 1 MOHUTOPHHTA, KOHIIEIINS pa3paboTKH KOTOpoi
3aKJIFOYaeTCs B TOM, YTO Takas cHcTeMa Oyner paborars, Oyaydu BCTPOCHHON HEMOCPEACTBEHHO B YCTPOMCTBO, KOTOPBIM OHA
yIpaBIsieT.

d. coroBble Tenedonsl, nudpossie Goroannaparsl, TUPPOBBIE BUIEOKAMEPDI, BEO-KaMephl, KOMIIBIOTEPHI, IU(POBOE TEIEBUICHNUE,
DVD-npourpsiBaTeni..

5.4. IlepeyeHb BH10B OLICHOYHBIX CPEACTB

3amanus co cB00OJHO KOHCTpYHpyeMbIiM oTBeToM (CKO) mpemnonaraer cocTaBieHre pa3BEPHYTOrO OTBETa Ha TEOPETHUESCKHUIMA
BOIPOC. 3a/laHue ¢ BBIOOPOM BapHaHTa OTBeTa (B 3alaHMM JAHHOTO THIIA MPEIaraeTcsl HeCKOJIbKO BAPHAHTOB OTBETA, CPEIU
KOTOPBIX OJIMH BEPHBIN MIIH HECKOJILKO BEPHBIX ). 3amaHus co CBOOOHO KOHCTpyupyeMbiM oTBeToM (CKO) mpemnosaraer
COCTaBJICHHE Pa3BEPHYTOTO OTBETA, BKIIOYAIOIIETO TOIHOE PEIICHUE 3a1a41 C OSCHEHUSAMI.

6. YHEBHO-METOJUYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIY JIS)

6.1. PexoMenayemasi 1uteparypa

6.1.1. OcHoBHas JIMTEpaATYpa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenscTBO, rox
JI1.1 | XKexepa H.N. MHUKpOMpoLeCCOpPHbIe CUCTEMBI aBToMaTu3amu | Bonorma: Muabpa-Umkenepus, 2020, URL:
TEXHOJIOTHYECKUX TPOIeccoB: YuebHoe mocobue | http://znanium.com/catalog/document?
1d=361664
JI1.2 |[T'ypos B.B. MHKpOIIpOLECCOpHBIE CHCTEMBL: Y YeOHUK Mocksa: OOO "Hay4yHo-u3maTenbCKuil HEHTP

NH®PA-M", 2021, URL:
http://znanium.com/catalog/document?

1d=376911
JI1.3 |HWBanxuxos B.IT. MudopmannoHHO-U3MepUTENbHAS TEXHUKA U Bomnorna: Undpa-Hmxenepus, 2022, URL:
3JIeKTpOHHUKA: YdyeOHOe mocooue https://znanium.com/catalog/document?
1d=417404
JI1.4 [Bobkos C.I'., bacaer MeTombI ¥ cpencTBa almapaTHOTO 00eCTIeYeHHS Mockga: Texaocdepa, 2021, URL:
A.C. BBICOKOTIPON3BOIUTENBHBIX https://ibooks.ru/reading.php?
MHUKPONPOLIECCOPHBIX CHCTEM short=1&productid=375198
6.1.2. JlonosiHuTEILHASA JIUTEPATYpPa
ABTOpBI, COCTABUTEIH 3arnaBue U3narenbcTBO, roj
JI2.1 |Knynnukosa 10.B., MonenupoBaHue KOHCTPYKLIUHN U PocroB-na-Hony: M3natenscteo KOxHOro
Mamnrokos C.I1. TEXHOJIOTMYECKHUX MPOIIECCOB MPOU3BOICTBA ¢denepanbHoro yuusepcutera (FOPVY), 2018,
AJIEKTPOHHBIX CPe/ICTB: Y4ueOHOe TToco0He URL: http://znanium.com/catalog/document?
1d=343868
JI2.2 |PanmeBI'.l., WHTennexTyanbHble CpeaCTBa U3MEPEHHMN: Mocksa: OOO "KVYPC", 2020, URL:
Tapacenxko A.II. Y4eOHHK http://znanium.com/catalog/document?
1d=352663
JI2.3 [Bo6sips M. B., Tutos | IIpoexTrpoBaHne aHAJIOTOBHIX U ITH(POBBIX Mocksa: OOO "Hay4yHo-U31aTeIbCKUM LEHTP
B.C. ycTpoiicTB: YueOHoe mocodue NHOPA-M", 2021, URL:

http://znanium.com/catalog/document?
1d=369838




ABTOpBI, COCTABUTETH

3arnaBue

W3naTenbcTBO, rox

JI2.4 | Annpeitunxos A.B., WuTtennextyanbHble TU(BPOBBIE TEXHOIOTUN Mocksa: OOO "Hay4yHO-U31aTenbCKU HEHTP
AmnpnpeiiunkoBa O.H. KOHIENTYaJILHOTO MPOCKTHPOBAHHMSI NH®PA-M", 2021, URL:
WHKCHEPHBIX PeIIeHHI: YUeOHUK http://znanium.com/catalog/document?
1d=373446
JI2.5 |3apamenckux E.II., WurepHer Bemmeii. MccnenoBanus u 061acTs Mocksa: OOO "Hay4HO-M31aTeIbCKUI HEHTP
Aptembes LE. npuMeHenus: MoHorpadus NHOPA-M", 2021, URL:
http://znanium.com/catalog/document?
1d=373448
JI2.6 |T'ypos B.B. MuKponponeccopHble CUCTEMBL: YUueOHOoe Mocksa: OOO "HayuHo-u31aTeNnbCKUMA LEHTP
rnmocobue HUHOPA-M", 2022, URL:
http://znanium.com/catalog/document?
1d=379994
JI2.7 |Tpery6os C.H., OCHOBBI KOHCTPYHPOBaHUSI JJIEKTPOHHBIX Kpacnosipck: Cubupckuii dpeneparbHbIH
JleBuukuii A.A. CpPEeACTB: TEXHUYECKOE 3aJaHue: YueOHoe yHusepcutet, 2020, URL:
nmocooue http://znanium.com/catalog/document?
1d=380332
6.2. DiIeKTPOHHBIE yueOHbIe H3JaHHA U 31eKTPOHHbIe 00pa30BaTe/IbHbIC PeCypPChl
31 | HnaTepuer yauBepcureT HHMGopMarmoHHeIX TexHomornit MHTYUT. - Pexxum mocryma:
https://www.intuit.ru/studies/courses
32 | HayuHo-texuuueckuii xxypaan "DSPA: BOITPOCBI IIPUMEHEHUS HU®POBOW OBPABOTKHN CUT'HAJIOB". - M.:
Poccuiickoe Hay4HO-TEXHUYECKOE OOIIECTBO PAAUOTEXHUKH, SIIEKTPOHUKHY 1 cBsizk UM. A.C. [Tonosa.. - Pexum nocryna:
https://elibrary.ru/title_about.asp?id=55815
33 | Hayuno-texumuecknit xypHan " DJIEKTPOTEXHUYECKUE 1 KOMITBIOTEPHBIE CUCTEMBI". - Onecca: Odessa
National Polytechnic University.. - Pexum noctyma: https://elibrary.ru/title_about.asp?id=32404
34 | DnexTpoHHas OubnMMoTeyHas cucteMa Znanium. - Peskum mocrtyma: http://znanium.com
D5 | DnextponHas oubnmorteuHas cucrema Ibooks. - Pexxum mocrtyna: http://www.ibooks.ru
36 | OnexrponHas 6ubmmoreunas cuctema BOOK.ru. - Pexxum noctyna: http://www.book.ru
37 | Onextponnsle pecypcsl Akagemun IMCHT. - Pexxum mocrtyma: http://eios.imsit.ru/
6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO paCIIPOCTPaHsieMOe MPOrpaMMHoe o0ecreyeHne, B TOM YHicjie 0Te4eCTBEHHOT0
NPOU3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omeparmanas cuctema — Windows 10 Pro RUS Tloammcka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | 7-Zip Apxusarop 7-Zip IlporpammHoe obecneuenue no muien3uu GNU GPL
6.3.1.3 | AAunexc Bpaysep bpayszep Annexc bpaysep JluiieH3noHHOE COTIAllICHUE Ha UCTIONB30BaHKE porpamum SHnekc bpaysep
https://yandex.ru/legal/browser _agreement/
6.3.1.4 | Mozilla Firefox Bpay3ep Mozilla Firefox ITporpammuoe obecnedenue mo igunensun GNU GPL
6.3.1.5 | Notepad++. TekroBslii penaktop Notepad++. IIporpammuoe odecneuerue no guiersun GNU GPL
6.3.1.6 | MS Visio Pro 2016 HuterpupoBanHas cpeana pazpabotku Microsoft Visio nmpodeccruonanbhsiii 2016 IToamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.7 | MS Visual Studio Community Edition Cpena pa3zpabotku Microsoft Visual Studio 2022 TIporpamMHoe obOecriedeHue mo
munensud GNU GPL
6.3.1.8 | Arduino Software (IDE) HuTerpupoBaHHas cpena pa3paboTKH, IpeIHA3HAYCHHAs AT CO3JaHUS U 3arpy3KH IIPOrpaMM Ha
Arduino-coBMecTUMBIE TUIATHI, a TaK)Ke Ha IUIaThl APYrux npousBoauteneii [IporpaMmuoe obecrieyeHue 1o JIMNEH3UH
GNU GPL
6.3.1.9 NI LabVIEW Full National Instruments Software — LabVIEW Ful - porpamMHoe oecriedeHne st CHCTEMHOTO
IIPOEKTUPOBAHHUS TIPHIIOKEHHUH, TPEOYIOINX TECTUPOBAHNS, H3MEPEHHS U YIPABICHHUS, C OBICTPBIM JOCTYIIOM K
ammapaTHOMy oOecrevueHuio 1 aHamuTrnIeckuM aanHbiMl JTorosop Ne 222015 ot 27.04.2015 (OO0 «HOT'POH»)
6.3.2. Tlepeuens npodeccHOHAIBHBIX 023 TaHHBIX U HH()POPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | Koncynprant [Inroc http://www.consultant.ru
6.3.2.2 | Global CIO O¢uunansnsiii nopran UT-gupexropos http://www.globalcio.ru
6.3.2.3 | ARIS BPM Community https://www.ariscommunity.com
6.3.2.4 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.5 | ICO MexyHapoaHast OpraHM3aIys 0 cTaHgapTu3anuu https://www.iso.org/ru/home.html
6.3.2.6 | Konekc — IIpodeccuonansuble cripaBouHbie cucTeMbl  https://kodeks.ru
6.3.2.7 | POCCTAHJAPT denepanbHoe areHTCTBO 110 TEXHUYECKOMY PETYIUPOBAHHUIO U METPOJIOTUU

https://www.gost.ru/portal/gost/

7. MTO (o6opynoBaHne H TEXHHYECKHe CPeJCTBA 00y4eHMs)

Ayn

| HaumenoBanue

1o

OcHarexnue




124 Knacrepnas 7-Zip Croiika cepBepHas
nabopaTopust Mozilla Firefox VYnpasmsronuit y3en knacrepa [IS00PX-S5380\ Xeon E5345\
Cepgepubiii ieHTp | PostgreSQL DDR-2-667-8192Mb\WD5001ABYS 1 mT.
CrennansHOe Java 8 PaGounit y3en knactepa ISOOPX-S5380\ Xeon E5345\ DDR-2-
MOMEIIEHUE JIS Kaspersky Endpoint Security 11 667-8192Mb\WD800JD\ - 16 mt
XpaHCHUS U Windows Server 2003 R2 Standart | Cepsepnsrii y3en Spectrus [S00PX-S5380\ Xeon E5345\ DDR-
npodumaktrdeckor | Open SuSe Linux 2-667-8192Mb
0 00CITY>KUBAHUS MySql Server Community Cepsepusrit y3en DEXUS IT IS00PX-S5380\ Xeon E5345\
y4eOHOTr0o Windows Server 2016 Standard DDR-2-667-8192Mb\
o0opynoBaHHs CepBep aIlMUHUCTPUPOBAHUS Kommyrarop DLink
Kaspersky Security Center Kommyrtatop DLink
YMKK «TenekoMMyHUKAIMH U CepaepHnbiii y3en SuperMicro 1U6019PMT\Xeon silver 4108
CETH» \8xDDR4 8Gd\ - 2 mit
YMKK «KommyTaTopbl CeteBoe xpaHmmIie faHHBIX Synology DS-418 1 mr.
JIOKAJIbHBIX CETEH» Momnurop Acer V193 1 mr.
YMKK «DnekTpoTexHuKa u ITka¢ 2-X ABEpHBII apXUBHBIN METALT. - 21T
SIIEKTPOHHUKA Crmmur cucrtema AirWell 1 mr.
YMKK «MH}popmMannoHHbIE Cnnur-cuctema Lessar 1 .
CHCTEMBI B 9KOHOMHUKE Cucrema xontpoist gfoctyna CKAT 1200 17 1 wt
YMKK «KopnioparusHbie
HHGOPMAINOHHEBIE CHCTEMBD)
YMKK "MogenupoBanue
JTAHHBIX)
YMKK "O6bekTHO-
OPHEHTHUPOBAHHbIE TEXHOJIOT I
YMKK «MHpopMannonHbIe
TEXHOJIOT U
YMKK «Ynpasnenne 6azamu
JTAHHBIX)
YMKK «CereBbie
HHGOPMAMOHHBIE TEXHOJIOT U
YMKK «Teopetnueckue 0OCHOBBI
HHPOPMATUKN
YMKK "OcHOBBI aNropuTMHu3aum
1 TIPOTPAMMHPOBAHU
JetBrains License Service
Autodesk Network License
Manager
AppWave Enterprise License
Center
Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
Oumnon 11 “Kpeno-nuamnor”
Cucrema yTnaBiIeHUS
XpaHUJIHILIEM J0KyMeHToB “Kpeno
-nuanor”’
Hentp ynpasnenus I[10 Kpeno
MS SQL Server 2016
Apache HTTP Server
127 Jlaboparopust JlaGoparopus ocHamena 15 pabounmu MecTaMu MapuKMaxepa,
TEXHOJIOT Uil 3 MoiikaMu, MaKeTaMH, CyLIKaMH, TapUKMaxXepCKUMHU
MapUKMaxepCKuX 3epKajlaMH, yCTAaHOBJICHBI TAPHKMaXepCKUe Kpecia, MOWKU
yeuIyr u TTapUKMaxepcKasi, TEeMOHCTPALIMOHHbIC BUTPUHEI, HATJISTHBIC
MOCTHKEPHBIX oco0Hs, TENEKKA MapUKMaxepa, PACXOAHBIC MATEPHAIIBL.
pabor
123a CrieruanbHoe 7-Zip Cuctemusliii 610k AMD FX-8120 1t
MOMENIECHUE TS Supexc bpaysep Cucremusrii 6110k Intel Core 2 CPU 4400 1mrT.
XpaHEHUs U LibreOffice Momnwurop “LG L1718S” 1 mit.
npodunaktuueckor | Notepad++. MonuTop “BENQ CL2240” 1muT.
0 00CITy)KUBaHUS Oracle VM VirtualBox MonuTop “SAMSUNG 740m” 11ur.
y4eOHOTO Adobe Reader DC Habop ncarpymenToB 1 mit.
00opyaOBaHUs ZEAL Mastmpras cranmua Lukey 902 1 mr
Klite Mega Codec Pack Ipunatep SAMSUNG ML-1665 1 1.
Windows 7 Pro Ipuarep SAMSUNG ML-1615 1 mr.
CDBurnerXP Kommyratop D-Link DES-1005D 1 mT.
Java 8 Poyrep Keenetic Lite (KN-3110)1 mt.
PDF24 Creator MMasnpauk 40 Bt gep/pyuka 1 mr.




CCleaner

Konconp Kaspersky Security
Center

Kaspersky Endpoint Security 11
TTAPYC-Bromxer 8.5.6.1
Microsoft Office 2007 Professional
Plus

10-Strike File search pro
10-Crpaiix CkanupoBanue Cetn
10-Crpaiix laBeHTapu3anus

Jlamma HacTONMbHAA 1 mIT.

Cron 1-tym60BbI# 1 1T,

Cromn 2 TyMO0BBIH | mmIT.

Cron o(hUCHBII KOMIBIOTEPHBIN 1 mIT.
CTONMMK KOMITBIOTEPHBIH 1 mIT.

Cron 1-TyOOBBIi ¢ BEpXHE# MpUCTaBKOW 11T,
Crynbs TKaHEBbIE HA METAJIOKapKace 21T
Cryn nepeBstHHBIN 1T

IIemecoc “SUPRA 1800W” 1 mt.
Hlypymosept “Hitachi ds12dvf3” 1 mr.

Kommsrotepos Be6-xamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 wr
Iepdopatop I'pan-M 1 mr.
Muxpogon Yanmai R933 — 2 mr
HoytOyx Asus X541U — 1 T
IIpoekrop Cactus CS-PRO.02B.WXGA-W — 1 mir.
IIpoextop Acer QNX1310 — 2 it

114 JlaGopaTopust LibreOffice 20 1mocaoYHBIX MeCT, pabodee MeCTo IperoaaBaTes,
«I'padpuaeckmii Inkscape 15 mono6noxoB Apple IMac 21,1/Apple M1/RAM 8I'6/Apple
nmu3aita u au3aiid - | MS Visual Studio Community SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
cpenpbl. Edition Extreme
JlabopaTopust Blender 5 moHOO10KO0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
Apple» Gimp SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
ITomemenne s IntelliJ IDEA Extreme
IIPOBE/ICHUS PyCharm Community Edition 1 ceteBoil HeynpaBigeMslii komMmyTarop DES-1024G
3aHATHH Eclips 1 UnrepakTuBHas nanens EliteBoard LR-75UT4017
JICKLIMOHHOTO Adobe Reader DC 1 HoyrOyxk 15.6 HP 15-ral05ur
TUIA, MAC OS Big Sure 1 M®V Brother DCP-1612WR
CEMHHAPCKOI0 JetBrains PyCharm Community 1 HP Color LaserJet CP5225
TUNA, KyPCOBBIX JetBrains DataGrip
paboT (KypCcoBBIX
TIPOEKTOB),

TPYNNOBBIX U
WHIMBUYaIbHBIX
KOHCYJbTallNH,
TEKYIETO
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTecTanuy,
CaMOCTOSTEIbHOI
paboTHL.

118 Kadenpa 7-Zip Cuctemnsiii 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BeruncuTenbHol | LibreOffice Monurop
TEXHUKH. Kaspersky Endpoint Security Ipuntep HP LaserJet 1018
CrienmasisHOE Adobe Reader DC M®YV Brother DCP-L2540DNR
MTOMEIICHUE JUIS Klite Mega Codec Pack
XpaHEHUs U Java 8
npodunaktiuueckor | PDF24 Creator
0 O0CITY>KHBaHUS Etxt Antiplagiat
yueOHOTO Microsoft Windows 10 PRO x64
o0opynoBaHus DSP OEM

MS Office Professional Plus 2007

124 Knacrepnas 7-Zip Croiika cepBepHas
naboparopus Mozilla Firefox VYnpasmnsronuit y3en kiaactepa [SO0PX-S5380\ Xeon E5345\
Cepepnbiif 1entp | PostgreSQL DDR-2-667-8192Mb\WD5001ABYS 1 mT.

CrieruaiibHOE Java 8 Pabounii y3en knactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-

TIOMETICHUE IS
XpaHeHus 1
NpOGHUIAKTUIECKOT
0 00CITy)KUBaHUS
y4eOHOTO
00opynoBaHH

Kaspersky Endpoint Security 11
Windows Server 2003 R2 Standart
Open SuSe Linux

MySql Server Community
Windows Server 2016 Standard
CepBep aIMUHUCTPUPOBAHUS
Kaspersky Security Center
YMKK «TenekoMMyHUKaIMK U
CeTH»

YMKK «KommyTraTopsl

667-8192Mb\WDS800JD\ - 16 T

CepaepHblii y3en Spectrus ISOOPX-S5380\ Xeon E5345\ DDR-
2-667-8192Mb

Cepaepnbiii y3enm DEXUS 11 IS00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommyratop DLink

Kommytatop DLink

CepaepHbiit y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 it

CereBoe xpaHuuiie AaHHbIX Synology DS-418 1 mir.




JIOKAJIbHBIX CeTeiD»

YMKK «DnekTpoTexHuKa u
INEKTPOHUKA

YMKK «MH}popmMannoHHbIE
CHCTEMBI B 9KOHOMHKE)

YMKK «Kopnioparusabie
MHPOPMAIIMOHHBIE CHCTEMBD»
YMKK "MogenupoBanue
JTAHHBIX)

YMKK "O6bekTHO-
OpPUEHTHUPOBAHHBIC TEXHOIOTHN
YMKK «MHpopManmoHHbIe
TEXHOJIOTHI

YMKK «Ynpasnenne 6azamu
JTAHHBIX)

YMKK «CereBbie
MHQPOPMAINOHHBIC TEXHOJIOTHN
YMKK «Teopetnueckue 0OCHOBBI
HHPOPMATUKN

YMKK "OcHOBBI alropuTMHU3aIun
1 TIPOTPaMMHPOBAHUS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
Oumnon 11 “Kpeno-nuanor”
Cucrema yTnaBieHUs
XpaHUJIHILIEM J0KyMeHToB “Kpeno
-nuanor”’

Hentp ynpasnenus [10 Kpeno
MS SQL Server 2016

Apache HTTP Server

Momnurop Acer V193 1 mr.

ITka¢ 2-x ABEpHBII apXUBHBIN METALT. - 21T
Crmmuar cucrema AirWell 1 mr.

Cmmr-cuctema Lessar 1 .

Cucrema xontpois goctyna CKAT 1200 17 1 wt

127 Jlaboparopust Jlaboparopus ocHamena 15 pabounmu MecTaMu MapuKMaxepa,
TEXHOJIOT Uil 3 MoiikaMu, MaKeTaMH, CyLIKaMH, TapUKMaxXepCKUMHU
MapUKMaxepCKuX 3epKajlaMH, yCTAaHOBJICHBI TAPHKMaXepCKUe Kpecia, MOWKI
yeuIyr u MapuKMaxepckasi, JeMOHCTPAIIHOHHBIC BUTPUHBI, HATJISTHEIC
MTOCTIKEPHBIX ocoOus1, TeIeXKa MapuKMaxepa, PacXoaHbIe MaTepPHabL.
pabor

119 ITomerenue g Windows 10 Pro RUS 20 mocaIouHbIX MECT, pabouee MEeCTO Mperno1aBaTels
MIPOBEICHUS 7-Zip 20 xommerotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH SAnnexc bpaysep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOI'O Mozilla Firefox AR9287 Wireless
THIIA, LibreOffice 20 MOHUTOPOB
CEMHHAPCKOI0 LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+MblIlb
THUIIA, KyPCOBBIX Inkscape 1 6ecpoBoHas Touka goctyna TP-Link TL-WA80IND
pa6ot (kypcoBbix | Notepad++.

IIPOEKTOB),
TPYIIOBBIX H
WHIMBUAYaIbHBIX
KOHCYJbTalINH,
TEKYIIEro
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTecTanuy,
CaMOCTOSITENIbHOU
paboThL.

1C:IIpennpusitue 8. Komruiekr
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 Community
Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

IntelliJ IDEA




PyCharm Community Edition
Eclips

Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)

NetBeans IDE

ZEAL

ARIS Express

AnyLogic

Klite Mega Codec Pack
MS Office Standart 2007

123 Komnerorepnas Windows 10 Pro RUS 19 nocamouHbIX MecT, pabodee MECTO IPENoaaBaTes
nabopaTopus 7-Zip 19 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
Jlabopatopus SAnnexc bpayzep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
BeuuciuTenbHOM | Mozilla Firefox AR9287 Wireless
TEXHUKH, LibreOffice 19 monutopos LG Flatron 1718s
APXUTEKTYPBI LibreCAD 19 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb
MIEPCOHAIBHOIO Inkscape 1 neynpasnsemsiit kommyratop TP-LINK TL-SG1024D
KOMITBIOTEpA U Notepad++.
nepudepUnHBIX 1C:Ilpennpustue 8. Komriekr
YCTpOMCTB Kaspersky Endpoint Security
Kabuner MS Access 2016
nHpopmanmonHoir | MS Project Pro 2016
0e30MaCHOCTH MS SQL Server 2019
[Tomemenue nns MS SQL Server Management
HPOBEICHUS Studio 18.8
3aHATHIA MS Visio Pro 2016
JICKITHOHHOTO MS Visual Studio Community
THIIA, Edition
CEMHHAPCKOT0 Blender
THIIa, KYPCOBBIX Gimp
pabot (kypcoBbix | Maxima
MIPOEKTOB), Oracle VM VirtualBox
TPYIIIOBBIX U StarUML V1
uHAMBUAYyansHBIX | PostgreSQL
KOHCYJbTallUH, IntelliJ IDEA
TEKYILIEro PyCharm Community Edition
KOHTPOJISI U Eclips
TIPOMEXKYTOTHOH Adobe Reader DC
aTTecTalu, Embarcadero RAD Studio XE8
camocTosTenbHoi | Arduino Software (IDE)
paboThI. NetBeans IDE

ZEAL
Klite Mega Codec Pack

303 ITomerenue g 7-Zip 79 mocagoYHBIX MECT, NIPENOAaBaTEILCKOE MECTO, T0CKA,
MPOBEICHUS Supexc bpaysep MYJIBTUMEIUIHBIN TpoekTop (epson eb-w7), skpaH,
3aHATHH LibreOffice MIePEHOCHON HOYTOYK
JIEKIIMOHHOTO
THIIA,

CEeMHUHAPCKOTO
TUTA, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIIOBEIX U
WHIUBHYaTbHBIX
KOHCYJbTAIINM,
TEKYIIEero
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTeCTaluH.

302 ITomemenwne mist 7-Zip 92 mocaJ0ouHBIX MECTa, MPEro1aBaTeIbcKoe MECTO, 10CKa,
IIPOBEICHUS Snnexc bpaysep MYJIBTUMEIUHHEIH poekTop (infocus in2104), 3xpaH,
3aHATHHA LibreCAD TIEPEHOCHOI HOYTOYK
JICKIIMOHHOTO
THTIA,

CEMHHAPCKOTO

THUIIa, KYpCOBBIX




paboT (KypCOBBIX

MIPOEKTOR),
IPYNHOBBIX U
WHUBHYaTbHBIX
KOHCYJbTalUH,
TEKYIETO
KOHTPOJIS
IIPOMEKYTOUHOM
aTTeCTalUH.

301 ITomerenue s 7-Zip 81 nmocagoyHoOe MECTO, MPENoaBaTeIbCKOE MECTO, I0CKa,
MIPOBEICHUS Snpexc bpaysep MYJIBTUMEIUIHBIHN poekTop (infocus), 3kpaH, nepeHOCHOH
3aHATHIA LibreOffice HOYTOYK
JICKIIMOHHOTO
THIIA,

CEeMHUHAPCKOTO
THIIA, KYPCOBBIX
paboT (KypCcoBBIX
TIPOEKTOB),
TPYNHOBBIX U
WHIVBHYaTbHBIX
KOHCYJbTAlINH,
TEKYIIETO
KOHTPOJISI U
MPOMEKYTOUHOMN
aTTeCTaluH.

208 JlabopaTopust Windows 10 Pro RUS 19 mocatoYHEIX MecCT, padodee MECTOo IpeTio1aBaTes,
OnekTporexHuku, |7-Zip 10 xomnsrotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
JJNEKTPOHHUKH U SAunexc bpaysep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
CXEMOTEXHHUKH. Mozilla Firefox PCIe GBE
INomemenue s LibreOffice 9 xommbroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
MPOBEICHUS LibreCAD 2666-16I'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
3aHATHHA Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
JIEKIIMOHHOTO Notepad++. 1 xommbrotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
THUIA, Kaspersky Endpoint Security 8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
CEMHHAPCKOT0 MS Access 2016 HD-5700 Realtek PCle GBE
TUIIA, KyPCOBBIX MS Project Pro 2016 10 monuropos Philips 274E5QSB 27~
pabot (kypcoBerx | MS SQL Server 2019 1 moruTOp Samsung SyncMaster E1720
MIPOEKTOB), MS SQL Server Management 11 KOMITJIEKTOB KJIaBUATypa+MblIIlb
TPYIIOBBIX U Studio 18.8 1 mpunTep HP LaserJet 1018
MHIUBHAyaTbHEIX | MS Visio Pro 2016 1 kommyraTop Heynpasisemslii TL-SG1024D
KOHCYJIbTaLUH, MS Visual Studio Community MexaucuumnnHapHas 1abopatopHas crannust NI ELVIS Il u
TEKYIIEero Edition T1O Circuit Design Suit
KOHTPOJISI U Visual Studio Code Jlaboparopusi CXeMOTEXHHUKH (HEOOXOAMMO HAINIHE JIal.
IIPOMEKYTOUHOM Blender crannuu ELVIS) IIpakTixym 1o nugpoBEIM 3JIeMEHTaM
aTTeCTalUH. Gimp BBIYMCIIUTEIBHON 1 HH()OPMALMOHHO-U3MEPHUTEIBHOM

Maxima TEXHHUKHU (HEOOXO0AMMO HAIMIUE Ta00paTOPHOI CTaHIINU

Oracle VM VirtualBox ELVIS) JlabopaTtopust IpoeKTHpOBaHKE HHU(POBEIX YCTPOHCTB

PostgreSQL u nporpammupoBanus [IJIMC (Heobxoanmo Hanudue

IntelliJ] IDEA naboparopHoii craniu ELVIS) Kommiekt akceccyapo NI

PyCharm Community Edition myRIO Starter Accessory Kit (ormronansno) Komrmiekt

Eclips akceccyapoB NI myRIO Mechatronics Accessory Kit

Adobe Reader DC Komrmtekt akceccyapoB NI myRIO Embedded Systems

Diptrace Accessory Kit JlabopaTopust mporpaMMUpOBaHUS

Arduino Software (IDE) BCTpauBaeMbIX cucTeM JIOKanbHble BEIYMCIUTENbHbIE CETU

NetBeans IDE (meobxoaumo Hanuuue naboparoproit craniuu ELVIS)

ZEAL TIpombitiieHHbIE HHTEP(ENCHI U TPOTOKOJIBI (TIPOrpaMMHast

NI LabVIEW Full Bepeus) Axanemudaeckas nmumensus NI LabVIEW na
HEOTPAHUUCHHOE KOJI-BO PAaOOUMX MECT B Ipefenax Kaeapal.
Arduino Robot.

202 IMomemenue ms 7-Zip 70 TOCaJOYHBIX MECT, IPEIOIABATEILCKOE MECTO, TOCKA,
MPOBEACHUS Supexc bpaysep MYJIBTUMEIUIHBIN TPOSKTOP (TIEPEHOCHOH ), IEPSHOCHO
3aHSATHIA LibreOffice HOYTOYK
JICKLIMOHHOTO
THIIA,

CEeMHUHAPCKOTO

TUTA, KyPCOBBIX
paboT (KypCoBBIX




MPOEKTOB),
IPYIIIOBBIX U

WHIUBHIYaJIbHBIX

KOHCYJbTalUH,
TEKYILETO
KOHTPOJISI 1
IIPOMEKYTOUHOM

aTTeCcTaluH.

113 Jla6opatopusi«ATr | Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MEeCTO IperoaaBaTes
oMaTtu3upoBanHoe | 7-Zip 20 xommetotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
MIPOCKTHPOBAHHE SAunnexc bpaysep 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-
MukpornponeccopH | Mozilla Firefox 4600/DWL-G520 Wireles
BIX CHCTEM). LibreOffice 20 monutopoB Acer V193W-19”

ITomemenue s LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+Mblllib

IIPOBEICHUS Inkscape 1 kommyraTop Heynpasisiemblii DES-1024D

3aHATHIA Notepad++. 1 6ecnpoBonHas Touka goctyna DWL-3200AP

JIEKIIMOHHOTO 1C:Ipennpusitue 8. Komruiekr 3 KommiekT obopynoBanust Arduino

THUIA, Kaspersky Endpoint Security 5 yae6nsIx komrurektoB SDK 1.1s

CEMUHApPCKOTo MS Access 2016 1 M®Y HP LJ M1212nf MFP

THTIA, KyPCOBBIX MS Project Pro 2016 12 Unctpyment ais coopku TIK (otBepTka ph-1, mrockoryoIs!

paboT (KypCOBBIX

MS SQL Server 2019

Ramus Educational
Micro-Cap Evaluation

150 MM, TepMomniacTa 2rp., AHTHCTATHYECKHAN OpacieT, CTSHKKH

MIPOEKTOB), MS SQL Server Management 150 Mm)
TPYIIIOBBIX U Studio 18.8
WHIUBUAYATbHBIX | MS Visio Pro 2016
KOHCYJIBTAITHH, MS Visual Studio Community
TEKYILEro Edition
KOHTPOJISI U Visual Studio Code
IIPOMEKYTOUHOM Blender
aTTecTaluH, Gimp
caMoCTOsITeNbHON | Maxima
paboTHI. Oracle VM VirtualBox
PostgreSQL
Intelli] IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Diptrace

8. METOMYECKHE YKA3AHUSA J1JI51 OBYYAIOIIUXCSA 11O OCBOEHUIO JTUCHUIIJIMHBI (MOAY JIST)

B cootBerctBuu ¢ TpeboBanmsMu @T'OC BO mo HampaBiieHHIO MOATOTOBKH pean3aIiis KOMIETESHTHOCTHOTO TIOAX0/1a
MpeIycMaTpUBAET UCIIOIb30BaHHUE B YUeOHOM IMPOIECCe aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHIH (pa3bop
KOHKPETHBIX 3a71a4, IPOBEeICHUE OJIUI-OMPOCOB, UCCIEI0BATENbCKIE pAOOThI) B COUETAHUU C BHEAYAUTOPHOM paboTOM C LIeNbIo
(hopMupOBaHUS U pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YJaFOIIHXCA.

Jlexumonnsle 3ausTus gonoiusrorces [13 u pasnmuansivu popmamu CPC ¢ yaeOHO# 1 HaydHOH JITeparypoii B mponecce Takoit
paboThI CTYIEHTHI MTPUOOPETAIOT HABBIKU «TIIyOOKOTO YTEHUS - aHAN3a U MHTEPIPETALIMH TEKCTOB 10 METOAOJIIOTUH U METOIUKE

JIACLMILIMHEIL.

Y4eOHBII MaTeprall 110 JUCHUIUTAHE « BEICOKONPON3BOUTENFHBIC BEIYACIUTENBHBIE CHCTEMBD». Pa3eieH Ha JIOTHIeCKH
3aBepIIEHHbIC YacTU (MOIYIH), OCIIE U3yIEHHs, KOTOPBIX IIPEAYCMAaTPUBACTCS aTTECTAUs B (JOpPME TUCEMEHHBIX TECTOB,

KOHTPOJIbHBIX paboT.

PaGoTs!l oneHnBaoTCS B 6amiax, CyMMa KOTOPBIX IaeT PEHTHHT KaXk1oro odydaromerocst. B 6amnax oneHUBaroTCs HE TOIBKO
3HAHMA ¥ HABBIKH O0YUJAIONINXCS, HO U UX TBOPYECKHE BO3MOKHOCTH: aKTHBHOCTD, HEOPANHAPHOCTH PEIICHHUH ITOCTaBICHHBIX
npo6uiem. Kaxxaplii Moxynb yueOHOI JUCIUIUIMHBI BKIIOYAeT 00g3aTeIbHbIe BUABI paboT — nekuuw, 113, pasmuansie Bugst CPC
(BBINOHEHUE IOMAIIHUX 331aHUI N0 PEIICHUIO 33124, OATOTOBKA K JICKIMSAM ¥ NPAKTHYESCKUM 3aHSITHSIM).

®dopma TeKyIero KOHTPOJIS 3HaHUH — paboTa CTy[eHTa Ha IPaKTHIECKOM 3aHATHH, orpoc. Popma MpoMeKyTOUHBIX aTTECTAIHi —
KOHTpOJBHAS padoTa B ayAUTOPUH, JOMAIIHsA paboTa. FiToroas popma KOHTPOIIS 3HAHMIA 110 MOAYISIM — KOHTPOJIBHAs paboTa ¢
3a/1a4aMH [0 MaTepHaTy MOJYJIS.

Metonudeckye yKazaHusl O BEIITOIHEHHUIO BCEX BUIOB ydeOHOH pabOTHI pa3MEIleHbI B JICKTPOHHOH 00pa3oBaTebHON cpene
aKaJeMHN.

Metoanueckue ykazaHHUs 1 MaTepHaibl 10 BUAAM yI€OHBIX 3aHSATHH MO TUCIUIIINHE:

Bun yueOHbIX 3aHsATHH, paboT -  OpraHu3anust AEsSTEILHOCTH 00y4aroerocs

Jlexmus -  Hammcanne koHCIeKTa JEKIWil: KPaTKO, CXEMaTHYHO, ITOCIEOBATEIFHO (PUKCHPOBATH OCHOBHEIC
TOJIO’KEHHS, BEIBOJBI, (POPMYITHPOBKHU, 0000IIEHNS, OTMEYATh BaXKHBIC MBICIIU, BBIAEIISTH KIIFOUEBBIE CI0BA, TEPMUHEL [IpoBepka
TEPMHUHOB, OHATHH C TIOMOLIBIO SHIMKIIONEANH, CI0Bapeil, CIPaBOYHUKOB C BBIMCHIBAHUEM TOJIKOBaHHUH B TeTpaab. OO03HAUHTh
BOIIPOCHI, TEPMHHBI, MaTepuall, KOTOPBIA BHI3BIBAET TPYAHOCTH, OMBITATHCS HAWTH OTBET B PEKOMEHIYEMOH JIMTEpaType, €CIn
CaMOCTOATENBHO HE yHaéTcs pa3o0paThCs B MaTepHae, He0OX0ANMO chopMynUpOBaTh BOIIPOC M 3aJaTh IPETOAABATEIIO Ha




KOHCYJIbTAllUM, HA IPAKTUYECKOM 3aHATHU.

[MpakTryeckue 3ausitist - KoHCeKTUpOBaHHE HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JICKIIHA, TOJrOTOBKA OTBETOB K KOHTPOJIBHBIM
BOIIPOCaM, IPOCMOTP PEKOMEHAYEMOH JTUTepaTypsl, paboTa ¢ TEKCTOM. BEIITOTHEHIE MPaKTHIECKHUX 3a1ad B MHCTPYMEHTAIBHBIX
cpenax. Bemonaenue npoektoB. Pemenne pacuéTHo-TpadHuecKuxX 3aQaHu, pelleHHe 3a1ad 10 aNrOpUTMY U Ip.
CamocrosrenbHas pabora - 3HAKOMCTBO C OCHOBHOM U IOTOJHUTENBHOMN TUTEPATYPO, BKIIIOUasi CIIPABOYHbIE N3JaHNUs,
3apyOeKHBIC UCTOYHUKH, KOHCTIEKT OCHOBHBIX MOJIOKEHHH, TEPMUHOB, CBEICHHH, TPEOYIOIIUXCS JJIs 3aIIOMHUHAHHS  SBIIIOMIAXCS
OCHOBOIIOJIAraroIuMu B 3T0i TeMe. CocTaBiieHUE aHHOTALUM K IPOYUTAaHHBIM JIUTEPATYPHbIM UCTOYHUKAM U JIp.

9. METOUYECKHE YKA3AHUS OBYYAIOIIMUMCS IO BBINMOJHEHNIO CAMOCTOSATEJIBHOU PABOTBI

OCHOBHBIMH 33J]a4aMH CaMOCTOSATEIIFHON paOOTHI CTY/AICHTOB, SBISIOTCS: BO—TIEPBHIX, TPOIODKCHNE N3yICHHS AUCIUIUIHHEI B
JIOMAIIHUX YCJIOBHSX 110 IPOrpaMMe, IPeAI0KEHHON IPEnoJaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYJCHTaM HHTEPECAa K TEXHUYECKON
Y MaTeMaTHYECKOH JIMTEepaType, HHXKEHEpHOMY Jeity. M3ydeHne n nznoxeHnue HHGpOPMaIMH, TTOIy4EHHON B Pe3yJIbTaTe N3yueHUs
Hay4HOMH JINTEpaTyphbl U IPAKTUUYECKUX MaTEpUaIOB, IPENIIOIaracT pa3BUTHE y CTYJCHTOB KaK BiaJleHUs HaBbIKaMU YCTHOM peuu,
TaK ¥ CIIOCOOHOCTEH K YeTKOMY NICEMEHHOMY M3JI0KCHUIO MaTepHaa.

OcHOBHOH (hOPMOI KOHTPOJIS 38 CAMOCTOSTENILHON paboTOH CTYIEHTOB SIBIISIIOTCS MTPAKTUUECKUE 3aHATHUS, A TAKXKE eXKECHEIEeTbHbIE
KOHCYJIbTAI[M TIPENOJaBaTeIsl.

IMpakTrdeckue 3aHATHS — HanOoJIee MOAXOISIIEee MECTO I (POPMHUPOBAHUS YMEHHUS IPUMEHATH MOTyIeHHbBIC 3HAHUS B
IIPAaKTUYECKOH JEATENBbHOCTH.

IIpu moaroToBKe K MPaKTUUECKUM 3aHATHAM CIeAyeT COOM0AaTh CHCTEMAaTUYHOCTD U MOCNIEA0BATENbHOCTD B paboTe. Heobxonumo
CHaYaJa BHUMATEJIFHO 03HAKOMHTBCS C COJICpP)KaHNEeM TUIaHA TIPAKTHYECKUX 3aHATHI. 3aTeM, HaWTH B yaeOHOI uTepatype
COOTBETCTBYIOIINE PA3/IeIIBl M IPOIUTATh X. OCBaMBaTh U3ydaeMbIif MaTepHaI CIexyeT 1Mo JacTaM. [locie u3ydeHus kako-mmoo
TEMBI WU €€ OTIEIbHBIX Pa3elIoB He0OX0JUMO MOTydeHHbIe 3HAHUS [IPUBECTH B CUCTEMY, CBSI3aTh BOEJHHO BECh IPOPAOOTaHHbIH
Martepuai.

[Tpu mogBeIeHNH HTOTOB CAMOCTOSTENBHOH pabOoTHI TPpeNoaaBaTeIeM OCHOBHOE BHUIMAHHUE JOJDKHO YACIATHCS pa3dopy M OICHKE
Iy4qIux padoT, aHAIU3y HeIO0CTaTKoB. [1o mpeaioxKe U0 IperoAaBaTeis CTyIeHT MOXKET H3JI0KUTh COJCPKaHNe BEIMTOITHEHHOH UM
MHCbMEHHOHN pabOTHI HA MPAKTUYECKUX 3aHATHAX

CamocrositenbHast paboTa Tl 00yJaronXCst:

Hanmcanne n 3ammra nccienoBarensckoro npoexra (MIT)

CamocTosITeTbHOE U3yUeHHE Pa3/elioB

CamonoaroToBka (mpopaboTka 1 HOBTOPEHHE JICKIIMOHHOTO MaTepuala 1 MaTepuaia yieOHUKOB M YI4eOHBIX IIOCOOMH, ITOIrOTOBKA
K JJaOOpaTOPHBIM M MPAKTHIECKUM 3aHATHAM, KOJJIOKBUYMaM, PyOeKHOMY KOHTPOJIIO H T.1.)




