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ayJIUTOPHBIC 3aHATHS 14
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KOHTaKTHas pa60Ta BO BpEMs

npoMesxyrouHoit arrectrarmu (MKP) 0
9YacoB Ha KOHTPOJIb 8,7
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— Hroro
Bun 3anstuit vi PIl v PIT
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[TpakTuyeckue 6
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Paboyas mporpaMma QUCIMIUTAHEL
ABTOMATH3AIMS TEXHOJIOTHYECKOT0 MPOEKTHPOBAHUS

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 | Ilenu ocBOEHUSI AUCUUILINHBL: IOJy4€HUE TEOPETUUECKUX 3HAHUN, TPAKTUYECKHX

1.2 | yMeHMiA ¥ HaBBIKOB B 00JACTH aBTOMaTH3HPOBAHHOTO IIPOSKTHPOBAHMNS TEXHOIOTHYECKAX

1.3 [ mpoueccos.

3amauu:

3aa4n OCBOCHUS TUCIIUTUIAHBL:

* 03HAKOMJICHHE CTY/IEHTA C OCHOBHBIMH TTOHITHSMH O TEXHOJIOTHUECKIX
nporeccax;

* 03HaKOMJICHUE CTYACHTA C A3bIKaMH MPOTPaMMHUPOBaHHS 1O pa3paboTke MoJeneH
JUTSL aBTOMATU3UPOBAHHOTO MPOSKTHPOBAHHUS TEXHOJIIOTHIECKUX MPOIIECCOB;

* pa3paboTka HH(POPMALMOHHOTO 00ECTIEYSHNS 115l aBTOMATH3HPOBAHHOTO
MPOCKTHPOBAHUS TEXHOJIOTHYECKHUX MPOLIECCOB;

* aBTOMAaTH3WPOBAHHOE MMPOCKTUPOBAHNE M HOPMHPOBAHUE TEXHOJIOTHUCCKIX
MPOIIECCOB MEXaHOKAPKACHOTO MPOU3BOJICTBA

2. MECTO JUCHHAIIIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Iuxn (paznmen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeIBaAPUTEIbHOI NOATOTOBKE 00y4aI0LIerocs:

2.1.1 | Cuctemsl aBTOMaTH3UpOBaHHOTO npoekTrpoBanus (CAIIP)

2.2 | [ucuuniivHbl (MOAY/IM) U MPAKTUKH, 1JIS1 KOTOPBIX OCBOEHHE JaAHHON AUCUMIJIMHBI (MOAYJIs) HE00X0IMMO KaK

npeauecTBylonee:

2.2.1 | BermmonHeHHe ¥ 3aIUTa BBITYCKHOHN KBATH(UKAIMOHHOH pabOTHI
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IloaroroBka k ciade u caada TOCYAapCTBCHHOI'O 5K3aMCHaA

3. ®POPMUPYEMBIE KOMIIETEHIIUH, UHIUKATOPBI NX TOCTUKEHUA
U IUIAHUPYeMble pe3yJbTaThl 00y4eHust

4. CTPYKTYPA 1 COIEPKAHUE JUCHUILINHBI (MOLY.JIST)

Koz HanmeHoBaHHe pa3/ieJioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JlutepaTypa m 1. pecypebl | IIpakr
3aHATHUS 3aHATHA/ / Kype 10701 . MOAT.
Paznen 1. TexHosoruyeckas
MOAr0TOBKA MPOU3BOCTBA

1.1 OcHOBHbBIE IOHATHUS 1 1 2 JIT.1 JI1.2 JI1.3J12.1 JI2.2 J12.3
oTpeieIeHUs J12.4
TEXHOJIOrMUECKON 21022233435
MTOJITOTOBKH
npou3BoicTBa /JIex/

1.2 OCHOBHBIE TIOHSTHUS U 1 34 JIT.1 JI1.2 J11.3J12.1 J12.2 J12.3
onpezeeHus J12.4
TEXHOJIOTHYECKOM 0132333405
MIOJITOTOBKU
npousBocTea /Cp/

Pasnen 2. . Pazpa6oTka
HHGOPMaLMOHHOTO o0ecneYyeHust

2.1 AHau3 CTPYKTYpHI 2 2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
TEXHOJIOTUYECKUX 2.4
MIPOLIECCOB 2122233435
Pa3paboTka mozeneit
“H(POPMALIMOHHOTO
obecrieueHus /Jlex/

2.2 Paspabotka monenei 2 2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
HHPOPMATMOHHOTO J12.4
obecnieuenust /IIp/ D122 33 2455

2.3 Pazpabotka mozeneii 2 24 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
HHGOPMAIIMOHHOTO J2.4
obecrieuenust /Cp/ 2122933 54 35
Pa3nen 3. ABToMaTU3HPOBaHHOE
NPOeKTUPOBAHME U HOPMHUPOBAHUE
TeXHOJIOTHYeCKHX NPOLeCcCcoB




3.1 Anropurmuzanus 2 2 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3
3a1a4 J12.4
TEXHOJIOTHYECKOT0 01022354935
npoextuposanus /JIex/

32 Anropurmuzanus 2 2 JI1.1 J11.2 J11.3J12.1 JI2.2 JI2.3
3a1a4 J12.4
TEXHOJIOTHYECKOT0 21022233435
npoextupoBanus /T1p/

33 IIporpammMHbIe cpeacTBa aBTOMATU3ALINN 2 2 JIT.1JI1.2 J11.3J12.1 JI2.2 J12.3
npoektupoBanus /JIex/ .4

21022235435

34 pelieHue 3a/1a4 ¢ IpUMEHEHUEM 2 2 JIT.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3
NIPOrPaMMHBIX CPEICTB ABTOMAaTU3aLU1 2.4
npoextupoBanus /I1p/ 2122332455

3.5 IIporpamMmmHbIE cpeaCcTBa aBTOMATU3ALIUN 2 27 JIT.1 JI1.2 JI1.3J12.1 JI2.2 J12.3
npoektupoBanus /Cp/ 2.4

3132335435
Paznen 4. IIpoMe:kyro4HbIii KOHTPOJIbL
4.1 Ox3amen /KAD/ 2 0,3 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
2.4
21022233435

5. OHEHOYHBIE MATEPHAJIBI

5.1. KouTposabHble BONPOCHI U 3aJaHUsI

CHucoK BOIPOCOB IO AUCHUTUIHHE

Paznen I. MeTo/ibl aBTOMATH3UPOBAHHOTO MIPOSKTHPOBAHHS TUCKPETHBIX TEXHOIOTHYECKUX MPOLIECCOB M TEXHUKA 00paboTKu
TaOMHII pereHn

L. OCHOBHBIE 3a[a9H, IPOCKTHBIC PEIICHUS U TEXHOJIOTHYECKHUE JOKYMEHTH! TEXHOJIOTUYECKOH MOATOTOBKH JAUCKPETHOTO
HPOU3BOJICTBA.

2. HNupopmannonHoe obecreueHne IPUHATHS TEXHOJIOTNYECKUX PELICHHUH.

3. Merton anpecanu U €ro pa3HOBUAHOCTH.

4. Mertoz CHHTE3a TEXHOJIOTMYECKUX MPOIIECCOB MO TEXHOIOTMYECKHM HMPHUMUTHBAM.

5. ABTOMaTH3UPOBAHHBIA CHHTE3 TEXHOJIOTMYECKUX IIPOLIECCOB B IPOCTPAHCTBE COCTOSHHM.

6. CHHTe3 TeXHOJIOTHUECKHUX MPOLECCOB Ha OCHOBE OPHEHTHPOBAHHBIX THUIEPrpadoB.

7. IpexcTaBieHne TEXHOIOTWYECKUX TabmuIl B (hopMe TaOIUI] perIeHuH.

8. Hopmanuzanus tabnui pereHui.

9. AJNTOpUTMBI TTONCKA PELICHNH B TaOIMIAX PEIICHUH.

10. TparcAus TaOIUI B GJIOK-CXEMBI AITOPUTMOB.

11. CixaTtre Tabaull pereHnui.

Paznen 1I. MeTop! 1 anropuT™el IIIAHUPOBAHUS IEPEMEILICHUH B CpeJie C MPENATCTBUAME. 3a/iada JIMHEHHOTO YIIOpsII04YeHUS
1. OmnpeneneHne, OCHOBHBIC COTJIAIICHHS, TPUMEHEHNE, KIaCCH(UKAINSI METOIOB M AJITOPUTMOB TTAHUPOBAHUS

HNEPEeMEILEHUN B CPENIE C MIPEIATCTBUSAMMU.
2 [TonsATHE KOHPUTYPAaITMOHHOTO MPOCTPAHCTBA.

3 MeTobl MOCTPOSHHST KOH(PHUIYPAMOHHOTO MTPOCTPAHCTBA.
4 ITpumeps! KOHGUTYPAITIOHHBIX TTPOCTPAHCTB.

5. 3amaya TMHEHHOTO YHOPSIIOYSHHS.

6. I'pad BUAUMOCTH.

7 Juarpamma Boponoro.

8 Tpuanrynauus Jlenose.

9 MeTtoa NOTEeHUHUAILHBIX MOJIEH.

10. OBpPUCTUYECKHE METOJIBI.

11. MeTonbl IPOCTPAHCTBEHHON JEKOMIIO3HUILIUY.

12. Mertox BeposTHOCTHOI KapTel (PRM).

13. BricTpopactymue cinydaiiabie aepeBbs (RRT).
14. Metonbl cUHTE3a PaMOHAIBHOTO YIOPSIOYEHHUS.

Pa3zpen I1I. ABToMaTH3anus MIPOEKTUPOBAHIS COOPOYHBIX MPOLIECCOB

Marematryeckoe ONUCaHUE COEIMHEHUI U CONPSIKEHUM B U3JIEIHH.

[ousTHs rpadcrsa3eit.

l'unepcereBas MoJenb U3LENUS.

l'uneprpad MexaHWYEeCKHX CBs3Eil.

MatemaTH4ecKoe OIMCaHUE IT0CIIEA0BATEIbHOCTH COOPKH U IEKOMIIO3ULMN Ha COOPOYHBIC €AMHUIIBL.
HeobOxonuMple M TOCTATOYHBIC YCIIOBUS CTATHBAGMOCTH THHEPrpadoB.

3amaga pa3zpeszaHus runeprpados.

[IpencraBnenue NpoekTHHIX pelieHuit coopounoro nepexaena B Bune M-NJIU-rpados.
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9. l'eomeTpuyeckass HaCIEICTBEHHOCTh M Pa3pelIMMOCTh MPH COOPKE CIIOKHBIX TEXHHUECKUX CHCTEM.
10. I'eomeTpuveckue TeCThI.

11. UrpoBas Moens reoOMETPUUECKON Pa3pelIuMOCTH.
12. UYucTble cTpaTeruu OKpAlIMBAHUS YIOPAJOYEHHBIX MHOXKECTB.
13. I'eomeTpuyeckast pa3pelMMoCTb Kak 3ajaya NPUHATHS PEIIeHUil B YCIOBUSIX HEONpPEeeIeHHOCTH.

Criucok 3agaHuii co CBOOOTHO KOHCTPYHPYEMBIM OTBETOB

3aganmue 1.

3anuimnTe ypaBHEHHUS JOTHYECKON MOIeNN A1t cXeMbl RS-Tpurrepa (puc. ) B IBy3Ha4HOM aii(paBuTe.

3amanue 2. [ToncunraiiTe 9uCII0 JOTHIECKHUX ONEPAIiid, KOTOPBIE HY)KHO BBITIOIHUTE HA OTHOM TaKTe JIOTHYECKOTO MOICIUPOBAHIS
B CIIydae MEepeKIIIOUeHHS TPUTTepa U3 cocTosHuA | B coctossHue 0 MY MCIOIb30BAHUH METOJa IPOCTOI HTEpaIIHH.

3aganue 3. BRIMOIHUTE PAaH>)KUPOBAHUE CXEMBI.

3ananue 4. [Toncunraiite YuCno TOrMUECKUX ONEPALMid, KOTOPBIE HY)KHO BBITIOIIHUTH HA OJIHOM TaKTe JIOTHYECKOTO MOJAEIUPOBAHHS
IIPY UCIIOJIb30BaHUU METOJa 3einens.

3aganue 5. Onucats Ha s3p1ke VHDL cuetynk o moxymto 10 Ha CHHXPOHHBIX ABYXCTyHeHYaThIX JK-TpHurrepax ¢ 3anpeniaronmmu
CBSI35IMM M IPOMOJIENHPOBaTh ero padboty. Heobxonumo nate onucanue Ha s3bike VHDL cuerdunka mo moaymto 10, mocTpoeHHOro
Ha JK-Tpurrepax c 3amnpermaromnmMy cBs3siMU (cM puc. ). IloydeHHOe ommiicaHue TOIDKHO OBITh UCIIONB30BAHO IS aHATH3a
HOBEJECHUS YCTPOICTBA.

3aganue 6. Mcrnonb3ys CpeACTBO aBTOMATU3UPOBAaHHOTO MpoekTupoBanus DipTrace Schematic co3naTth NpuHIMITHATIEHYIO
JNEKTPUUYECKYIO CXEMBI IIEPEAIOLIET0 MyHKTa (PHC.)

3amanue 7. Pa3zpaboTaTh MevaTHYIO IUIATY Mepeaarolnero myHkra (puc. )B nmporpamme DipTrace PCB Layout.

3aganue 8. C momomsto auctpubyrusa Simargl SCADA u cpenst QT Creator co3gaTh MHEMOCXEMY CUCTEMBI YIIPABICHUS U
HAaCTPOUTH OTOOPaKCHHUE TapaMETPOB CXEMBbI: TEMIEPATYPhl ¥ HAIIOIHEHHS EMKOCTH:

3amanue 9. Ilo 3amaHmIo MpenogaBaTesst OCTPOUTE M paccUUTATh (anroput™ PRM) BEpOSTHOCTHYIO TOPOXKHYIO KapTy B Cpeze
Maxima.

5.2. TeMbl NUCbMEHHBIX PadoT

Tembr 3aﬂaHI/Iﬁ K UCCJICA0BATEIILCKOMY MTPOCKTY IO TUCHUTUINHE «ABTOMATH3AIINS TEXHOJIOTHYECKOTO TIPOCKTUPOBAHUSD.

®Dopmoii ocyIecTBICHNS 1 Pa3BUTHS HAYKH SIBISCTCS] HAYYHOE UCCIIEIOBAHNUE, T. €. U3yUCHHE C IIOMOIIBIO HAyYHBIX METOJJ0B
SBJICHUH ¥ MIPOIIECCOB, aHANN3a BIMSHUS Ha HUX Pa3lINYHBIX (PAKTOPOB, a TAKKe, N3yIeHHUE B3aUMOICHCTBIS MEKAY SIBICHHUSAMH, C
HEIbI0 MOTyYEeHUs yOeIUTEeIbHO JOKA3aHHBIX U MOJE3HBIX IS HAYKH U MIPAKTHKY PEIICHUI ¢ MAaKCUMAIbHBIM 3(h(HEeKTOM.
Llenb HayYHOTrO MCCIEAOBAHUS — ONPE/ICIICHUE KOHKPETHOTO 00BEKTA U BCECTOPOHHEE, JJOCTOBEPHOE N3YYCHHUE €TI0 CTPYKTYPBI,
XapaKTepUCTHK, CBS3eH Ha OCHOBE Pa3pabOTaHHBIX B HAyKe MPUHIIUIIOB X METOIOB MTO3HAHMS, a TAK)XKE ITOJTyIeHHE ITOJIE3HbIX [UIS
JIeITeTFHOCTH YeI0BeKa Pe3yNbTaTOB, BHEAPEHHUE B IPOM3BOACTBO C AANbHEHIINM 3P PEKTOM.
OCHOBOI1 pa3pabOTKH KaXK10T0 HAy4HOTO UCCIICIOBaHUs SABIISIETCS METOJOJIOTHS, T. €. COBOKYITHOCTh METOJIOB, CIIOCOOOB, TPUEMOB
U UX OIpEeZeNeHHas T0CIeN0BaTeNbHOCTD, IPUHATAS MIPU Pa3pabOTKe HAYIHOTO HCCIICIOBaHUs. B KOHEUHOM cueTe, METOHOIOTHS —
3TO CXEeMa, IIaH PENICHHUS TOCTABICHHOH HayIHO-NCCIIE0BATEIIECKOM 3aJaum.
IIpouecc Hay4HO - HCCIEI0BATENbCKONH pabOTBI COCTOUT U3 CIEAYIOLUIUX OCHOBHBIX 3TalloB:
1. Be16op TeMbl 1 000OCHOBaHME €€ AKTYaIbHOCTH.
2. CocraBienue ondanorpadun, 03HAKOMIICHHE ¢ 3aKOHOIATeTbHBIMI aKTaMH, HOPMATHBHBIMU TOKYMEHTAMH W APYTHMH
WCTOYHUKAMHU, OTHOCSIIIUMUCS K TeME MPoeKTa (paboThl).
3. Pa3paboTka anroputMma uccieoBanus, (JoOpMUPOBaHHE TPEOOBAHUI K HCXOIHBIM IaHHBIM, BEIOOP METOJIOB U
HUHCTPYMEHTAJIBHBIX CPEJCTB aHAIN3A.
4. Coop pakTHIECKOTO MaTepralia Imo TeMe UCCIICIOBAHMS.
5. O6paboTKa 1 aHATU3 MIOTYYCHHON HH(OPMAIUU ¢ TPHMEHEHHEM COBPEMEHHBIX METOI0B aHAIIN3a, MATeMaTHKO-CTATUCTUIECKUX
METO/I0B 1 METO/IOB MOJICIIMPOBAHHSI.
6. ®opMyaHpoBKa BEIBOIOB U BEIpa0OTKa PEKOMEH/IAIIHI.
7. Odopmnenue paboThI (TPOEKTa) B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMI.
IIpu BbIOOpE TeMBI pabOTHI (ITPOEKTA) MOJIE3HO TAKKE MPUHITH BO BHUMAHUE clenyonme GakTopbl:
- JWYHBIN HayqHBIH M NPAKTHYECKHH MHTEpec 00ydaromierocs;

BO3MOKHOCTB TIPOJOJDKEHHS FCCIICTOBAHNN, TPOBEAEHHBIX B MIPOIIECCE BHITOIHEHUS HAYIHO-HCCIEI0BATEIIECKOM
pa60TLI (mpoexTa) Mo APYruM AUCUUILTHHAM U UHBIM HayYHBIM paboTam;

HaJM4ne OPUTHHAIBHBIX TBOPUYECKUX MJICH;
- OIIBIT ITyOJMYHBIX BBICTYIUICHHH, NOKIAI0B, y9acTHs B KOH(EpEHINAX, CEMUHApaXx;
- HAay4YHYI0 HAIpPaBJICHHOCTH Kadeapsl U T.1.

3agaHue Ha BHCAYAUTOPHOC UCCIICJOBAHUC

OCOOEHHOCTH TEXHOIOTMYECKON MOATOTOBKH AMCKPETHOTO MPOU3BOICTBA.
Metozbl aBTOMaTU3UPOBAHHOTO IMPOEKTUPOBAHUS TEXHOJIOTMYECKUX MPOLECCOB.
Texanka 00pabOTKM TAOIHIl pEIICHUH.

Merton cUHTE3a TEXHOJIOTHYECKUX IIPOLIECCOB IO TEXHOJIOTUYECKUM IIPUMUTHBAM.
3amaya miIaHUPOBAaHUE MEPEMEICHUN.

ANropUTMBI IUIAHUPOBAHUS MEPEMELIECHUI.

MopennpoBaHue MEXaHHUECKHUX CBS3eH MpH cOOpKe H3AeNus.

l'unepcereBas MoJeNnb U3AENUS.

I'uneprpad MexaHUYECKHUX CBA3EH.
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10. MopenupoBaHue TeOMETPUIECKON pa3peIInMOCTH Ipu cOOpKe M3IEITIHH.

11. MareMaTH4ecKoe OMHCAaHHE MMOCIEIOBATEIIFHOCTH COOPKU M JICKOMIIO3UIIMU HA COOPOYHBIC CIMHUIIBL.
12. [IpencraBieHne NMPOEKTHBIX pelieHuit coopounoro nepenena B Bune M-MJIU-rpagos..

13. TexHOIOrHN aBTOMATH3HPOBAHHOTO MPOSKTHPOBAHUS MIPOTPAMMHOTO 0OECTIeUeHHS

14. TexXHOJIIOTMH aBTOMATH3MPOBAHHOI'O MPOCKTHPOBAHUS MCYATHBIX IIAT

15. TexHOMOrHN aBTOMATH3HPOBAHHOTO IPOSKTHPOBAHUS MPOTrPAMMHO-ANIAPATHRIX KOMIUICKCOB

5.3. ®oHA OLIEeHOYHBIX CPeICTB

CIIMCOK TECTOBBIX 33JIaHUH 110 AUCITUILIIMHE

1 TexHonoruyeckas MNOArOTOBKA IIPOU3BOACTBA YJIEKTPOHHO-BBIYUCIUTENILHOMN allapaTypsl CBA3aHa:

1) ¢ pa3paboTkoii HanboJee SIKOHOMUYHOTO Ul TAaHHBIX IPOU3BOJCTBCHHBIX YCIOBHII BapHaHTa MEpexoja OT OIHCAHUS
KOHCTPYKIIMH B BUJI€ MATEMaTHUECKOI MOJIETTH K TOTOBOMY H3/IEITHIO;

2) C pemeHreM 3aay 00eCTieYeHrsT TEXHOJIOTUIHOCTH KOHCTPYKIIUH H3/ICIHS,

3) C MPOCKTUPOBAHMEM ONTUMAIBHBIX TEXHOJOIMYECKUX MPOLECCOB M3TOTOBICHUS CIICIHAIBHON TEXHOIOIHYECKOU
ocHacTk (¢potomnradionoB bBUC, meyaTHpIX IIaT, MPUCTIOCOOICHUH T CBEPIICHUS OTBEPCTUH B MMEYATHBIX TUTATAX M T. I1.);

4) ¢ pa3pabOTKOH TEXHOJIOTHYECKOH TOKYMEHTAITNH OIEPAIIMOHHBIX TEXHOJOTHIECKIX KapT;

5) ¢ pa3pabOTKON CXeM NPHUHIMIHATIBHBIX IEKTPUIECKUX;

6) ¢ pa3paboTkoi (HYyHKIIMOHAIBHBIX cxeM DBA.

2 TIpoekTupoBaHUE TEXHOIOTHUECKUX MPOIIECCOB MPOU3BOCTBA PAJANO-IIEKTPOHHON U JIEKTPOHHO-BBIYMCIUTEIBHOM almapaTyphl
BKJIOYAeT B ceOs:

1) Pa3paboTKy MPHHIUNUAIBHON CXEMBI TEXHOJIOTHYECKOTO MPOIECCa;

2) MIPOEKTHPOBAHKE TEXHOJIOTHYECKOTO MapIIpyTa oO0pabOoTKN H3IEIHs;

3) MPOEKTHPOBAHKUE TEXHOIOTHUECKOTO MapIIpyTa TEXHOJIOTHYECKHUX OINEepaluii U Mepexo0B;
4) MOJY4YEHHE YIPABISAIOMINUX MPOrpaMM Juisi cTankoB ¢ UITY.

5) CHHTE3 W BepH(HUKAINIO MPUHINIHANEHBIX cxeM OBA u PDA;

6) pa3pabOTKy KOHTPOIHPYIOIINX K JUATHOCTHPYIOIINX TECTOB.

3 VkaxuTe UCXOIHBIC TaHHBIC JIS MMPOCKTUPOBAHUSA TEXHOJIOTMYCCKOI'0O ITpo1ecca.

1) BapuaHTbl KOHCTPYKTOPCKOM JOKYMEHTALIUH.

2) KoncTpykTopckas ITOKyMeHTanus B BUAe pabounX depTexeil u3menus.
3) JlonmycTiMble BapUaHTBI TEXHOJNOTHYECKOH OCHACTKH.

4) ®D0T0aTEO00MBI H3IEITHSL.

5) HopmartuBHas u cnpaBo4yHas JOKYMEHTALMs.

6) [TnanoBble 3agaHus Ha 00BEM BBITYCKA M3AEIHSL.

4 YKa)XuTe OCHOBHEIC HarpaBJICHUS EPCIEKTUBHOI'O PAa3BUTHA MATEMATUYCCKUX METOJOB PEIICHUA TPUKITAAHBIX 3a1a4
KOHCTPYUPOBAHUS PAAUOIJIIEKTPOHHBIX CPEACTB.

1) Periervie 3ama4 BEKTOPHOM ONTUMM3ALINH.

2) N3ydeHne KOppESIMOHHBIX CBSI3eH MEXIY pa3HBIMHU IMOKa3aTesIMH KadecTBa.

3) Pa3paboTka afieKBaTHBIX MCCIEAYEMOMY OOBEKTY MaTeMaTHYECKHX MOJETICH M MMHUTAIMOHHOE MOJAETHPOBAaHUE C
MOMOIIBIO IIM(POBBIX U aHATOTrOBHIX DBM

4) Pa3paboTka perraronux npaBuwi B TCOPHU PACIO3HABaHKs 00pa3oB sl GOPMUPOBAHHUS IETACBBIX QYHKIHA MPH
koHcTpyupoBanuu POC.

5) Pa3BuTHEe cucTeM aBTOMAaTH3UPOBAHHOTO MPOSKTHPOBAHUS B HATPABICHUH OXBaTa KOHCTPYKTOPCKMX 3a/ad.

5 Ha kakux OpUHOHUIIAX CTPOUTCA IJICMCHTHAA basa PAgUOIJICKTPOHHBIX cucteM?

1) [IpuHIMI B3aMMO3aMEHIEMOCTH.
2) [TpuHIMIT MUHUMU3AIUH.

3) WHTerpanbHblil IpUHIUIL.

4) IMpuHIMT GMHAPHOCTH.

6 Kakoit MeTon U3 nepeuncieHHbIX HIKe obecrieunBaet penporpammupyemocts [TJIMC?

1. HaHECEHME JIOIOJIHUTEILHOIO CI0SI METAJIN3aLIHH;

2. co3gaHue "TeHeBOi'" maMsITH;

3. pacruiaBlIiCHHE MPOBOAHUKOB M M30JIUPYIOIIUX MEPEMBIYCK;

4. nepekaodeHre ¢ momornbio MOTI-TpaH3UCTOPOB € IUIABAIOIINAM 3aTBOPOM.

Br16epuTe cOOTBETCTBYIOIINE OTBETHI

1)

1. HenpasuiibHo
2. IIpaBunbsHO

3. [IpaBuibHO

4. [IpaBunbHO
2)

1. HenpasuisHo




2. IIpaBunbHO

3. HenpasuibHo
4. IIpaBunbsHO
3)

1. HemnpasuibHo
2. HenpasuiibHo
3. HenpasuibHo
4. [IpaBunbHO

6 ITouemy B mporpaMMax aHaJIM3a Ha MaKpPOYpPOBHE IIPH MOAETUPOBAHUH BO BPEMEHHOH 00IaCTH peIICHNE CUCTEM
IuddepeHInanbHBIX YpaBHEHNH, KaK MIPABUIIO, BBHIIOIHAIOT C IEPEMEHHBIM I1aromM?

MOTOMY YTO ONTHMAJbHAsl BEIMYHMHA Iara 3aBHCHT OT XapaKTepa M3MEHEHHs (pa30BBIX IIEPEMEHHBIX, & ITOT XapaKTep
CYIIECTBEHHO HETIOCTOSHHBIH;

2. 9T00BI M30€KaTh HAKOIUICHHS IOTPEIIHOCTEH HHTeTpUPOBAHUS;

3. JUI OTPaHUUYEHUS JOKAIBbHON MOrPEeTHOCTH UHTErPUPOBAHUS;

4. JUTS aJanTalid K 0OCOOCHHOCTSIM KOHKPETHOH cHcTeMBl An(depeHITNaTbHBIX YpaBHEHHIH;
5. 9T00BI 00eCTIeYnTh YCTOWYNBOCTD BBIYHCIHTEIBFHOTO IIpoIecca.

Be16epuTe COOTBETCTBYIOMINE OTBETHI

1))

1. IIpaBunsHO

2. OTBeT HETOUHBIH, TOCKOJIBKY KOHTPOIUPYETCS JHIIb JIOKAIbHAs OTPEIIHOCT

3. ITpaBunbHO, €caM MPUMEHSAIOTCA A-yCTOWYKBBIE METOJbI YMCIEHHOTO HHTETPUPOBAHHS
4. HenpasuiisHo

5. IIpaBuibHO, €ClIU MPUMEHSIOTCS METOABL, HE SBIAIOIINECS A-YyCTOMUUBBIMU

2)

1. [IpaBunbHO

2. OTBET HETOYHBIH, ITOCKOJIIBKY KOHTPOIHNPYETCS JIHIIb JIOKAIbHAS TIOTPEITHOCTh

3. IMpaBuabHO, ecay NMPUMEHSAIOTCS A-yCTOWYHBBIE METOJBI YHCICHHOTO MHTETPUPOBAHHS
4. OTBET HETOUHBIH, MOCKOJIBKY KOHTPOIUPYETCS JHIIb JIOKaIbHAas OIPELUIHOCTb

5. HemnpaBuieHO, eciii IPUMEHSIOTCS. METOJIBI, He SBIIIOMNECS A-yCTONINBBIMU

3)

1. HenpasuibHo

2. OTBeT HETOYHBIH, IIOCKOJIBKY KOHTPOIHPYETCS JIHIIb JIOKAIbHAS TIOTPEITHOCTh

3. IMpaBuabHO, ecay NMPUMEHSAIOTCS A-yCTOWYMBBIE METOJBI YHCICHHOTO MHTETPUPOBAHHS
4. [IpaBunbHO

5. [paBuiBHO, ecaM MPUMEHSIOTCS METOJBI, HE SBILIOMINECS A-YCTOHINBBIMU

7 Ilouyemy B mporpamMMax aHallu3a Ha MaKpOYpPOBHE JJIsi MOZCIHPOBAHUS [IPOLIECCOB BO BPEMEHHOW 00JI1aCTH IPEUMYIIECCTBCHHO
UCIIONIB3YIOT HESBHBIC METOIBI HHTETPHPOBAHMUS cUCTeM I (epeHINATBHBIX YpaBHCHUI?

1. MIOTOMY YTO B OOJIBIIMHCTBE CIydaeB cucTeMa au(QepeHIHanbHBIX YpaBHEHHH Ipe/ICTaBIeHa B HESIBHOW opme (T.e. He
MOXeT OBITh IosrydeHa B popme Komm);

2. MOTOMY UYTO HEsIBHbIE METOABI OoJiee TOUHBIE,;

3. MIOTOMY YTO HEsIBHBIE METOABI OoJiee IKOHOMHYHEIE (BpeMs PEIICHUS MCHBIIIE);

4. MOTOMY YTO HESIBHBIE METOABI OoJiee yCTOWYNBEHIC.

Bribepure cOOTBETCTBYIOLIHE OTBETHI

1))

1. HenpasuiibHo

2. Henpasunsro KomMeHnTapuil k HarrpaBUIIBHBIM OTBETaM - CM. aHAJIU3 BO BPEMEHHON 001acTu

3. [IpaBunbHO

4. HenpasuiibHo

2)

5. Henpasuibao

6. HenpasuneHo KomMeHTapuii K HalpaBWIIBHBIM OTBETaM - CM. aHAJIM3 BO BPEMEHHOH 001acTH

7. OTBeT HETOYHBIH, IIOCKOJIBKY TIPH HCIIOJIH30BAaHWH SBHBIX METOMOB BPEMS PEHICHUS MOXKET OBITh MEHBIE, €CITH MOJICIb
XOpOILIO 00yCIOBJIeHA

8. [IpaBunbHO

3)

l. OTBeT HETOYHBIH, IIOCKOJIBKY TIPH HCIIOIH30BAaHUHU SBHBIX METOMOB BPEMS PEHICHUS MOXKET OBITh MEHBIIE, €CITH MOJICIb
XOpOoIIO 00ycIOBIeHA

2. HenpasuneHo KomMeHTapuii K HalpaBWIIBHBIM OTBETaM - CM. aHAJIM3 BO BPEMEHHOH 001acTH

3. IIpaBuibHO

4. HenpasuibHo

8 Kakne MeTo/ bl pelieHus] CUCTEM JIMHEHHBIX alreOpandecKuX ypaBHEHHUH MPEUMYIIECTBEHHO MCIIONB3YIOT B MPOrpaMMax aHaJIn3a
Ha MaKpOypOBHe?
1. metox laycca;




METO/Jl IPOCTOM UTepaluy;
MeTon 3eimens;

METOJl IPOTOHKH;

MeTox Diiepa;

. IpaJiieHTHBIE METOJBL.
Bri0epute cOOTBETCTBYIOIIUE OTBETHI
1)

. IIpaBunbHO

Henpasuibno
HenpasuiibHo

IIpaBunbHO

[IpaBunbHO

[IpaBunbHO

e

R

HenpasuibHo
Henpasuibno
HenpasuibHo
IIpaBunsHO

HenpasuibHo
Henpasuiibao

IIpaBunbHO

Henpasuibao
HenpasuiisHo
HenpasuibHo
HemnpasuibHo
Henpasuibhao

AR U RSN i e

9 Kakum 00pa3oM B porpaMMax aHaln3a Ha MaKpOypOBHE 00ECICUUBAIOT CXOAUMOCTh PELICHUS CHCTEM alTreOpandecKux
ypaBHEHUI?

1. npuMeHeHueM Metona HeroToHa;

2. C TIOMOIIBIO pacueTa cOOCTBEHHBIX 3HAUCHHH MAaTPHIBI KOY(P(UITMEHTOB U NMpeHeOpeKeHNUs 3JIeMEHTaMHU, ITPUBOSITIMHI
K TJI0XO0H 00YCIIOBIEHHOCTH;

3. MPUMEHEHUEM METOJa MPOJOIKEHHs PEIEeHUs 110 apaMeTpy;

4. BEIOOPOM HAYATLHOT'O TPUOIIDKEHHS, OJIM3KOTO K KOPHIO CHCTEMBI,

5. IPUMEHEHUEM METOJa Pa3peKEeHHBIX MaTPHIL.

Bribepure cOOTBETCTBYIOLINE OTBETHI

D

1. HenpasuibHo

2. HenpasuiibHo

3. [IpaBunbHO

4. OTBET HETOUHBIN, TOCKOJIBKY KOPEHb HEU3BECTEH

5. HenpaBuneHo [Ipyu HempaBHIBHEIX OTBETAaX CM - CM. METOJ MPOJOJDKEHHS PEIICHUs 10 HapaMeTpy
2)

1. HenpasuibHo

2. IIpaBunbsHO

3. [IpaBunbHO

4. OTBET HETOUHBIH, TOCKOJIbKY KOPEHb HEM3BECTEH

5. HenpasuiibHo

3)

1. [IpaBunbHO

2. HenpasuiibHo

3. IIpaBunsHO

4. HenpasuibHo

5. HenpasuneHo IIpyn HenpaBHIBHBIX OTBETAX CM - CM. METOJ MPOJOIDKEHHs PEIIEHUs 110 HapaMeTpy

10 Copmupyiite maTpuiry SIkoOH Mo y310BOMY METOY IJIsl SKBUBAJICHTHOM CXEMBI PHUC.
OKBUBaJICHTHAs CXeMa

1)
a b d e

o

b
d
(S
2)

11 Chopmupyiite MaTpuily KOHTYPOB U CEUYCHHI AJIs1 SKBUBAJCHTHOM cxeMbl pHc. | (BEeTBSIMU JiepeBa peKOMEHAYeTCs BLIOpaTh




€MKOCTHBIE BETBH).

Puc. 1.

1)
Xopasl
R1

R2

R3

R4

RS

R6

J

2)

DKBUBAJICHTHAs CXeMa

Cl C2

C3

C4

5.4. IlepeyeHb BH10B OLICHOYHBIX CPEACTB

3amanus co cB00OJHO KOHCTpYHpyeMbIiM oTBeToM (CKO) mpeamnonaraer cocTaBieHe pa3BEPHYTOrO OTBETa Ha TEOPETHUECKHUIMA
BOIIpoc. 3aiaHue ¢ BBIOOpOM BapuaHTa oTBeTa (OB, B 3a1aHNM TaHHOTO TUIA IpeIaraeTcsl HECKOIBKO BapUAHTOB OTBETA, CPEIH
KOTOPBIX BEpHBIH. 3aiaHust co cBOOOIHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpexnosnaraer coctapieHHe pa3BepHYTOTrO OTBETA,
BKJTFOYAFOIIETO ITOJTHOE PEIICHHE 3a/1a9H C TIOSICHCHUSIMH.

6. YHAEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHAs JIMTEpPaTypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3nmarenscTBO, TOI

JI1.1 |Lenumes E.C., ABTOMAaTH3aIUs MPOEKTHPOBaHMS TexHIYeckoro | Mocksa: Mndpa-Umxkenepns, 2019, URL:
Kotnosa A.B. obecnieuenuss ACYTII: YuebHoe nmocobue http://znanium.com/catalog/document?
1d=346062
JI1.2 | E3gakos A. JI. OkcneptHble cucteMbl CAITL: YyebHoe mocobue | MockBa: Uznatenbckuii JJom "OOPYM", 2022,
URL: https://znanium.com/catalog/document?
1d=399429
JI1.3 [Cemenossix B.1., IIpoexTupoBaHre aBTOMaTU3UPOBAHHEIX cucTeM: | Bomorma: Ungpa-Nmxenepus, 2022, URL:
ITepmunoB A.A. Y4ebHoe mocobue https://znanium.com/catalog/document?
id=417415
6.1.2. JlonoTHUTEILHAS JINTEPaTypa
ABTODBI, COCTaBUTENH 3arnaBue WznarenscrBo, roa
JI2.1 |besnenexnsix B. M., | IIpoekTrpoBaHue CUCTEM YIIpaBICHHUS PUCKAMHU Mocksa: KnoPyc, 2019, URL:
Hanmanko B. A, opraHuzanuu: Y4eOHHK https://book.ru/book/930212
Cunsickuit H. T
JI2.2 | JIanmay 1O. B. BusHec-apxuTekTop: MpOEKTUPOBAHUE CHCTEM Mocksa: Pycaiinc, 2020, URL:
ympasienus. Yacts 1: Monorpadus https://book.ru/book/935194
JI2.3 | JIanpay 1O.B. bu3Hec-apXuTeKTOp: NIPOEKTUPOBAHUE CUCTEM Mocksa: Pycaiinc, 2015, URL:
ympasnenus. Yacte 1. [IpoekTrupoBanue cucteMm https://www.book.ru/book/919322
yrpasieHus: MoHorpadus
JI12.4 | baromun A.M. [IpoekTrpoBaHue CUCTEM WHTEIIEKTYAILHOTO MockBsa: U3naTenbcko-Toproasi KOpropaus
obciyxuBaHus: Y4eOHUK "Namkos u K", 2020, URL:
http://znanium.com/catalog/document?
id=371144
6.2. Dj1eKTpOHHBIE Y4eOHbIE U3TaAHUA U WIEKTPOHHBIE 00pa30BaTeIbHbIE PeCypChl
D1 | HutepHer yHuBepcuTeT HHGOpMauoHHbIX TexHonoruid MHTYUT. - Pexxum moctyna:
https://www.intuit.ru/studies/courses%20
D2 | DnexTpoHHas OMOMMOTEYHast cUcTeMa Znanium . - Pexxum nmocrtyna: http://www.znanium.com/
93 |snekrpoHHBIe pecypchl Akagemun UMCUT . - Pexxum nmocrtyma: http://eios.imsit.ru/
D4 | DnekxtpoHHas OubmMoTeyHast cucreMa iBooks . - Pexxum nmoctyna: https://ibooks.ru/
D5 | DnektponHas oubmuoTeyHas cucrema Book.ru. - Pexxum moctyma: https://book.ru/
6.3.1. JInneH3noHHOE 1 CBOOOHO PACPOCTPaHsIeMOe MPOrPaMMHOe ofecneueHne, B TOM YHCJIe 0Te4eCTBEHHOT0
TMPON3BOJCTBA
6.3.1.1 | LibreCAD CAIIP mist 2-mMepHOTro YepueHus u npoektupoBanus LibreCAD IIporpammHoe oOecriedeHre 10 JTUIICH3UN
GNU GPL
6.3.1.2 | MS Project Pro 2016 Microsoft Project mpodeccronansusrii 2016 IMommucka Microsoft Imagine Premium — Order

Nel143659 ot 12.07.2021




6.3.13

MS SQL Server 2019 CYBJ Microsoft SQL Server 2019 TMonnucka Microsoft Imagine Premium — Order Ne143659 ot

12.07.2021

6.3.1.4

MS Visio Pro 2016 HWurterpupoBanHas cpeaia pazpadbotku Microsoft Visio npodeccronanbubiit 2016 Iommucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021

6.3.1.5

Diptrace IIporpammuoe obecrieaerne EDA/CAD muist co3maHus NPUHIUITHATIBHEIX CXEM U IIeYaTHBIX IuTaT JInmeHsus s
00pa3oBaTenbHON OpraHu3anuy. JINIeH3HOHHOE COorNalleHne ¢ OKOHEYHBIM noib3oBaTeneM OO0 «HoBapm»

6.3.2. IlepeueHb MporecCHOHATBHBIX 023 JAHHBIX H HH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1

KoncynpranT [Imroc  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

Konexc — IIpodeccnonanssle cipaBounsle cucteMsl  https://kodeks.ru

7. MTO (obopyroBaHue H TeXHHYECKHE CPEeACTBA 00y4eHUs1)

Ayn HaumenoBanue 1o OcHauieHue

208 JlabopaTopust Windows 10 Pro RUS 19 mocamouHBIX MecT, pabodee MeCTO MperoaaBaTes,
OnekTpoTrexHuku, |7-Zip 10 xommerorepos H97-PLU/INTEL i5-4460/DDR3-1333-
JNEKTPOHUKH U Sunexc bpaysep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
CXEMOTEXHHUKH. Mozilla Firefox PCle GBE
ITomemmenue s LibreOffice 9 xommeroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
IIPOBEICHUS LibreCAD 2666-16I'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
3aHATHHA Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
JICKIINOHHOTO Notepad++. 1 kommerotep 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
THIA, KyPCOBBIX MS Project Pro 2016 10 monurtopoB Philips 274E5QSB 277
pabot (kypcoBeix | MS SQL Server 2019 1 monuTOop Samsung SyncMaster E1720
MPOEKTOB), MS SQL Server Management 11 KOMIIIEKTOB KJIaBUATypa+MBblIlb
IPYIIOBBIX U Studio 18.8 1 mpunTtep HP LaserJet 1018
HHIUBHAYyaTbHEIX | MS Visio Pro 2016 1 xommyTtatop Heynpasisemslid TL-SG1024D
KOHCYJIbTaLUH, MS Visual Studio Community MesxaucuumminHapHast taboparopHas crannust NI ELVIS 1T u
TEKYIIEro Edition IO Circuit Design Suit
KOHTPOJISI U Visual Studio Code Jlabopatopusi CXeMOTEXHHUKH (HEOOXOAMMO HAINYHE JIa0.
MIPOMEXYTOYHON Blender ctaniun ELVIS) TpakTikym mo mupoBbIM dJIeMEHTaM
aTTeCTaluH. Gimp BBIYHCIUTETBHON 1 HH()OPMAIMOHHO-U3MEPHUTEITHHON

Maxima TEXHUKH (HEOOXO0MMO HaJIM4YKe 1a00paTOPHOM CTaHIIUN

Oracle VM VirtualBox ELVIS) Jlabopartopust mpoekTrpoBaHUE II(POBBIX YCTPOKWCTB

PostgreSQL u nporpammupoBanus [IJIMC (Heobxoanmo Hannane

IntelliJ IDEA naboparopHoii craniu ELVIS) Kommuiekt akceccyapos NI

PyCharm Community Edition myRIO Starter Accessory Kit (omuonansno) KoMriekr

Eclips akceccyapoB NI myRIO Mechatronics Accessory Kit

Adobe Reader DC Kommnekt akceccyapoB NI myRIO Embedded Systems

Diptrace Accessory Kit Jlaboparopust mporpaMMHupoBaHus

Arduino Software (IDE) BCTpanBaeMbIX cucTeM JIOKanbHBIE BEIYUCIUTENIBHbBIE CETH

NetBeans IDE (meobxoaumMo Hanmune naboparoproit crannun ELVIS)

ZEAL [IpombitnenHbie HHTEP(ENCH U MPOTOKOIIBI (TIpOorpaMMHast

NI LabVIEW Full Bepcus) Akanemuueckas aunensus NI LabVIEW Ha
HEOTPaHNYCHHOE KOJI-BO PAOOUYMX MECT B Ipezenax Kadempal.
Arduino Robot.

206 [Tomemenue mms 7-Zip 56 mocagoYHBIX MECT, PETOAaBaTeIHCKOE MECTO, TOCKa,
MPOBEACHUS Sunekc bpayzep MYJIBTUMEIUHHBIA TPOEKTOP (TIEPEHOCHOH ), TEPEHOCHOU
3aHATHI LibreOffice HOYTOYK
JIEKIIMOHHOTO THIIA

114a Kabuner Windows 10 Pro RUS 16 mocaouHBIX MeCT, pabodee MEeCTO IMpEenoaaBaTes

HH(POPMATHKH.
[Tomemenue nmns
MPOBEICHUS
3aHATUN
JICKIIMOHHOTO
THIIA,
CEeMUHAPCKOTO
THIIA, KyPCOBBIX
paboT (KypcoBBIX
MPOEKTOB),

7-Zip

Supexc bpaysep

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.

1C:Ilpennpustue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

16 xommbrotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
945/ DDR3-1333-4I'6/SSD Flexis

120Gb/WD5000A AKX/Radeon HD-5800/Realtek PCle GBE
16 monutopoB AOC e€2243Fw 21,5”

16 KOMIUIEKTOB KJIaBHATypa+MBbIIIb

1 Kommytatop LincSys SR224G

1 IIpoextop ViewSonic PID5232

1 TIpoekuuoHHkIi 5kpan Luma

1 HIkad TemeKoMMyHHKAITHOHHBINA

1 UBIT SMART UPS 2000




TPYIIIOBBIX U
WH/IMBUAYaIbHBIX
KOHCYJbTallH,
TEKYILEro
KOHTPOJIS U
MPOMEKYTOYHOMN
aTTecTaluy,
CaMOCTOSITESIbHOU
paboThI

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
PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

MS Office Standart 2010
Ramus Educational
Micro-Cap Evaluation

3 Kommytatop Cisco Catalist 2960

1 Konrnentpatop AlterPath 16 port

4 Mapmpytuzatop Cisco-2800

2 Mapmpytuzatop Cisco-2811

6 Monyns 2-port

2 ITanenb KOMMyTallMOHHAS

12 Iayp V.35 Cable

Buras mapa, Kornektop RJ-45

2 WUHCcTpyMeHT uist 3a4rcTky kadesst UTP

1 IIpoTsixka kabenbHast, d=3,5 MM 10 M

1 Tecrep MET'EOH 40060/11IT.

5 UHCTpyMEHT 1 00KMMa BUTOM Maphl

5 Tecrep KabeTbHBIH

3 NHCcTpyMeHT Ay 3aenku Kabens BuTas mapa tin Krone ¢
KPIOUKaMHU

3 P tenedon GrandStream GXP1610

2 Kommurekt mist Montaxka CKC (marg-manens 1U kat.5¢ UTP
24 nopta-1 mr., ”HCTPYMEHT 0OkUMHOM 1t RJ-45 1 miT.,
WHCTPYMEHT JUI 3a4MCTKU Kabens | mT., HHCTPYMEHT IS
paznenku koHTakTos - 1 mt., LAN Ttecrep 1 mrT.)

2 Poyrep Wi-Fi poyrep Keenetic

1 Cepeep GA-870A-USB3/AMD-Phenom(tm)-11-X4-945/
DDR3-1333-41'6/SSD Flexis 120Gb/WD5000AAKX/Radeon
HD-5800/Realtek PCle GBE

123 [Tomemenue nns Windows 10 Pro RUS 19 mocaio9HBIX MecT, pabouee MECTO MPeroaBaTems
[IPOBEICHUS 7-Zip 19 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHHA SAunexc bpaysep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIA, LibreOffice 19 monuropoB LG Flatron 1718s
CEMHHAPCKOT0 LibreCAD 19 KOMILIEKTOB KJIaBUATypa+MbIIlb
THIIA, KyPCOBBIX Inkscape 1 meynpasnsemsiit kommytatop TP-LINK TL-SG1024D
pabot (kypcoBbix | Notepad++.

MPOEKTOB), 1C:Ilpennpustue 8. Kommext
TPYIIIOBBIX H Kaspersky Endpoint Security
uHAMBUAYaNbHEIX | MS Access 2016
KOHCYJIbTaIUH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTPOJIA U MS SQL Server Management
MIPOMEXXYTOUHOH Studio 18.8
aTTecTaIuu, MS Visio Pro 2016
camocrosTenpHol | MS Visual Studio Community
paboThI. Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition

Eclips

Adobe Reader DC

Embarcadero RAD Studio XE8

Arduino Software (IDE)

NetBeans IDE

ZEAL

Klite Mega Codec Pack

123a CrenuansHoe 7-Zip Cucremusrii 6ok AMD FX-8120 1t
MOMEUICHUE JUIs SAnnexc bpaysep Cucremnsrit 610k Intel Core 2 CPU 4400 1.
XpaHEHUs U LibreOffice MonwuTop “LG L1718S” 1 mr.
npodunaktiueckor | Notepad++. Monwurtop “BENQ CL2240” 1.

0 OOCITY>KHBAHUS Oracle VM VirtualBox Momnwurop “SAMSUNG 740m” lmr.
y4e6HOTO Adobe Reader DC Habop ncarpymenTos 1 mt.
o0opynoBaHus ZEAL IMasnbHas cranmus Lukey 902 1 mmr

Klite Mega Codec Pack
Windows 7 Pro
CDBurnerXP

Java 8

IIpuntep SAMSUNG ML-1665 1 wr.
puarep SAMSUNG ML-1615 1 mr.
Kommyratop D-Link DES-1005D 1 mT.
Poyrep Keenetic Lite (KN-3110)1 .




PDF24 Creator

CCleaner

Konconp Kaspersky Security
Center

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

10-Strike File search pro
10-Crpaiix Cxanuposanue Cetu
10-Crpatix MuBenTapH3anus

Masmeauk 40 BT nep/pyuka 1 mir.

Jlamma HacTonbHas 1 miT.

Cromn 1-TymMOOBBIi | 1mIT.

Cron 2 Tym60BBIH | mmIT.

Cron oUCHBII KOMIBIOTEPHBIN | 1T,
CTONMK KOMITBIOTEPHBIN 1 MIT.

Cromn 1-Ty00BBIH ¢ BepXHEH MPUCTaBKOH 11T.
Crynbst TKaHEBBIE HA METalIOKapKace 2IIT
Crtyn nepeBsHHBINA 11T

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

Kommnbrorepon Be6-kamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 wr
Iepdopatop I'pan-M 1 .
Muxpocgon Yanmai R933 — 2 mr
Hoytoyx Asus X541U — 1 mt
IIpoektop Cactus CS-PRO.02B.WXGA-W — 1 mir.
IIpoextop Acer QNX1310 — 2 mt
118 Kadenpa 7-Zip Cuctemnsriii 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BeruucuTenbHoit | LibreOffice Monurop
TEXHUKHU. Kaspersky Endpoint Security IIpunrtep HP LaserJet 1018
CrneunanbHoe Adobe Reader DC M®VY Brother DCP-L2540DNR
IIOMEILEHNE IS Klite Mega Codec Pack
XpaHEHUS U Java 8
npodunaktuueckor | PDF24 Creator
0 obOciTyKUBaHHUS Etxt Antiplagiat
y4eOHOT0 Microsoft Windows 10 PRO x64
obopynoBaHHS DSP OEM
MS Office Professional Plus 2007
120 JlaGoparopusi«IIpo | Windows 10 Pro RUS 20 mocaiouHBIX MeCT, pabouee MEeCTO IpenoaaBaTesis
rpaMMHast 7-Zip 20 xommerotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
WHKEHepHUs U SAnnexc bpaysep 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
pazpaboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
MPOrPaMMHOTO LibreOffice 40 mouuTopoB Samsung S24R350FHI 23.8"
obecrieueHusI. LibreCAD 20 UBII CyberPower UT650EG
[Momuron kubep- Inkscape 20 KOMIUIEKTOB KJIaBUATypa+MbIIlIb
CIIOPTY. Notepad++. 20 rapuutyp Defenfer G-320
[Tomemenue nms 1C:IIpennpusitue 8. Komruiekr 1 meynpasnsemsiit kommytatop TP-LINK TL-SG1024D
MIPOBEICHUS Kaspersky Endpoint Security 1 UntepaktuBHas nanens EliteBoard LR-75UT40i7
3aHATUN MS Access 2016
JIEKIIMOHHOTO MS Project Pro 2016
THIIA, MS SQL Server 2019
CEMUHapPCKOTo MS SQL Server Management

TUIA, KypCOBBIX
paboT (KypCoBBIX
TIPOEKTOB),
TPYIIIOBBIX U
WH/IMBUAYaIbHBIX
KOHCYJbTALlUH,
TEKYIIEero
KOHTPOJISI U
MPOMEKYTOYHOMN
aTTeCTaIluH,
CaMOCTOSITESIbHOU
pabotsl. Kabuner
HHGOPMATHKH,
TEXHOJIOTHH U
METOIOB
IIPOrpaMMHUPOBaHU
S,

Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community
Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
StartUML V1

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

NetBeans IDE

ZEAL

SMath Studio

Klite Mega Codec Pack
10-Strike File search pro
YMKK "O6bekTHO-
OPHEHTUPOBAHHBIC TEXHOJIOT U
YMKK "OcHOBBI alropuTMHU3aum




U IIPOrpaMMHUPOBAHHUS»

114 ITomemienne aas
MIPOBEACHUS
3aHSATUMN
JIEKITHOHHOTO
THIIA,
CEMUHAPCKOTo
THTIA, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIIIOBBIX U
WH/IBUTYaTbHBIX
KOHCYJbTalUH,
TEKYILIEro
KOHTPOJISI U
IIPOMEKYTOUHOM
aTTecTaluu,
CaMOCTOSITCIILHON
paboTHL.

LibreOffice

Inkscape

MS Visual Studio Community
Edition

Blender

Gimp

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

MAC OS Big Sure

JetBrains PyCharm Community
JetBrains DataGrip

20 mocaI0uHBIX MECT, pabodee MECTO MPENOIaBaTeNs,

15 mono6soxoB Apple IMac 21,1/Apple M1/RAM 81'6/Apple
SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
Extreme

5 moHOO10KO0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
Extreme

1 ceteBoii HeynpaBisgemsblit koMmmyTtatop DES-1024G

1 UnrepakTtuBHas nanens EliteBoard LR-75UT40i7

1 HoyrOyk 15.6 HP 15-ral05ur

1 M®VY Brother DCP-1612WR

1 HP Color LaserJet CP5225

8. METOMYECKHUE YKA3AHUA J1JI5 OBYYAIOIIUXCSA 11O OCBOEHUIO TN CHUIIJIMHBI (MOAY JIST)

B cootBerctBuu ¢ TpeboBanmsiMu @T'OC BO no HampaBiieHHIO MOTOTOBKH pean3aliis KOMIETEHTHOCTHOTO TIOAX0/1a
MpeayCMaTPUBAET UCIIOJIb30BaHKE B YUEOHOM MPOIIECCe AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHH (pa3bop
KOHKPETHBIX 33714, IPOBeIeHUE OJIUI-0IPOCOB, UCCIEI0BATENbCKIE pAOOThI) B COUETAaHUU C BHEAYAUTOPHOM paboTOM C LIeNblo
(hopMHUpOBaHUS 1 Pa3BUTHS MPO(HECCHOHATBLHBIX HABBIKOB 00YJaAIOIIHUXCS.

Jlexumonnsble 3ausTus gonoiusrorces [13 u pasnmuansiMu popmamu CPC ¢ yaeOHO# 1 HaydHOH JInTeparypoil B mponecce Takoit
paboThI CTYIEHTHI MTPUOOPETAIOT HABBIKU «TIIyOOKOTO YTEHUS - aHAN3a U MHTEPIPETALIMH TEKCTOB 10 METOAOJIOTUH U METOIUKE

JIACLIMILIAHEIL.

Y4eOHBII MaTeprall 110 JUCHUIUTAHE « BEICOKONPON3BOIUTENFHBIC BEIYACIUTENBHBIE CHCTEMBD». Pa3zeeH Ha JIOTHIeCKH
3aBepIIEHHbIC YacTU (MOIYIH), OCIIE H3yIEeHHs, KOTOPBIX IIPEAYCMAaTPUBAETCSA aTTECTAUS B JOpPME TUCEMEHHBIX TECTOB,

KOHTPOJIBHBIX PadoT.

PaboThI orieHUBarOTCS B Oaiax, cyMMa KOTOPBIX JaeT PSHTUHT KaXJ0ro o0ydaromierocs. B 6amiax oleHuBaroTCs HE TOJIBKO
3HAHUS M HABBIKA O0YYaAIOMIUXCSI, HO ¥ UX TBOPUECKUE BO3ZMOKHOCTH: aKTHBHOCTh, HEOPJMHAPHOCTh PEIICHUH MTOCTABICHHBIX
npobaem. Kaxaplit Moaynb yueOHON AUCHUIIMHBI BKIIIOYAeT 00s3aTeNnbHbIe BUABI padoT — nekuunu, [13, pasnuunsie Buasl CPC
(BBITIOJTHEHUE TOMAIITHUX 33JJaHUI 10 PEIICHHIO 3a/1a4, MIOATOTOBKA K JIEKIIUAM M MPAKTUICCKUM 3aHATHIM).

®dopma TeKyIero KOHTPOJIs 3HAHUH — paboTa CTyJAeHTa Ha MPAKTHISCKOM 3aHITHH, onpoc. Dopma MpoMeKyTOUHBIX aTTeCTani —
KOHTpOJBHAs padoTa B ayAUTOPUH, TOMAIIH:A paboTa. FiToroas ¢popma KOHTPOIIS 3HAHMIA 110 MOAY/ISIM — KOHTPOJIbHAs paboTa ¢
3a7a4aMy [0 MaTepPHAaITy MOIYJIA.
MeTtonuveckre yKa3aHHs MO BBITOJHEHUIO BCEX BUIOB YUeOHOM pabOTHI pa3MeIleHbI B 3JICKTPOHHON 00pa3oBaTeIbHON cpesie

aKaaICMHUH.

MeTtoandeckue yKazaHHs 1 MaTE€pUabl 10 BUAAM y4eOHBIX 3aHATHH MO TUCIHUILINHE:
Bup yueOHBIX 3aHATHIA, padoT - OpraHu3amyst AeATEIBHOCTH 00y4arouIerocs

Jlexus -

Hammcanue koHcmekTa JIeKI.IPIﬁZ KpaTKO, CXEMAaTU4HO, IMOCJICAOBATCIBHO (bHKCI/IpOBaTI) OCHOBHBIC

TIOJIO’KEHHS, BEIBOJBI, (POPMYITHPOBKHU, 0000IIEHNS, OTMEYATh BaXKHBIC MBICIIHU, BBIAEISTH KIIFOUEBBIE CI0BA, TEPMUHEL [IpoBepka
TEPMHHOB, MIOHATHI ¢ TOMOILBIO YHIUKIIONEANH, CIIOBapel, CIIPaBOYHUKOB C BHIIIMCHIBAHMEM TONKOBaHUIl B TeTpaas. O003HAUUTD
BOIIPOCHI, TEPMUHBI, MaTepHal, KOTOPBII BBI3BIBAET TPYJHOCTH, MOMBITATHCS HAWTH OTBET B PEKOMEHAYEMOI! TUTEPATYpE, ECIH
CaMOCTOSITEBHO He yHaéTcs pa3oOpaThes B MaTeprale, Heo0X0IMMOo c(hOpMYIHpPOBATh BOTIPOC U 3aaTh MIPEHOAaBATENIO HA
KOHCYJIBTAIMH, HA IPAKTHYECKOM 3aHSTHH.
- KoHcnektupoBanie HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JICKIHUH, TOATOTOBKA OTBETOB K
KOHTPOJIEHBIM BOIIPOCAaM, IIPOCMOTpP PEKOMEHTyeMOH JINTEpaTyphl, paboTa ¢ TeKCTOM. BRITIOTHeHNE TPaKTHIECKUX 3a/1a4d B
MHCTPYMEHTANBHBIX cpesiax. BeimomHenne npoekToB. Pemenne pacuéTHo-rpadMueckux 3aJaHuH, pelIeHue 3a1a4 0 aNTOPUTMY 1

HpaKTI/I‘IeCKI/IG 3aHATUA

Aap.
CamocTosTebHast pa60Ta

- 3HaKOMCTBO C OCHOBHOH U HOHOHHHTCHBHOP‘I J'IPITGpaTypOfI, BKJIIO4as CIIpaBOYHBIC U3OaHUA,
33py6€)KHI)Ie HUCTOYHHUKH, KOHCIICKT OCHOBHBIX HOHOX(GHHﬁ, TECPMHUHOB, CBeI[eHI/Iﬁ, Tpe6y10umxc;1 JUJIA 3aIIOMUHAHUA U ABJIAIOIIUXCSA
OCHOBOIIOJIararonuMu B stoii Teme. CocTaBieHHe aHHOTAIUH K MPOYUTAHHBIM JIUTECPATYPHBIM UCTOYHUKAM U .

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIMMCH IO BBIINTOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

CamocrositenbHast paboTa CTYJICHTOB B XO/I€ CeMecTpa SBIISIETCSl BAXKHOIM COCTaBHOM YacThIO y4eOHOTo Mpolecca u Heobxoauma
JUTS 3aKPETICHUS U YIITyOJIeH!s 3HaHWH, TIOTy9eHHBIX B IEPHOJI CECCHU Ha JICKIHAX, IPAKTHYSCKUX U HHTEPAKTHBHBIX 3aHATHIX, a
TaKXkKe I MHIUBUYaIbHOTO U3y4EHUS TUCLUIUIMHBL « BBICOKOIIPOU3BOAUTENbHBIE BBIYUCIUTENBHBIE CUCTEMBD) B COOTBETCTBHHU C
MIPOrpaMMOil U PEKOMEHI0BaHHOM JINTEPATYPOH.
CamocrositenbHast pabOTa BBINOIHACTCS B BUJIC MOATOTOBKHU JOMAIITHETO 33/1aHUsI WIIH COOOIIEHHUS 110 OTAEIBHBIM BOIIPOCaM,
HAIMCaHUE U 3alllTa HaAyYHO-MCCIIEN0BATENBCKOTO MPOEKTA.
KonTpoms kadecTBa BBIIIOJIHEHUS CAMOCTOATEIBHON (JJOMAaITHEl) pab0Thl MOXKET OCYIIECTBIIATECS C IOMOIIBIO YCTHOTO OIpoca Ha
JEKIUSAX WM IIPAKTHYECKHUX 3aHATUSX, 00CY)KACHHUS TOATOTOBIEHHBIX HAYyIHO-HUCCIIEI0BATENILCKUX ITPOEKTOB, IIPOBEICHHS




TECTHPOBAHUSI.

YcrHble GOpMBI KOHTPOJIS TIOMOTYT OLICHUTH BJI3JCHHE CTYACHTaMH )KaHPAMH HayqIHOH peun (JUCKYycCHs, TUCITYT, COOOIICHHUE,
JIOKJAJ U JIp.), B KOTOPBIX PACKPBIBACTCSl YMEHHE CTYICHTOB ITePeAaTh HYKHYIO HH()OPMAITHIO, TPAaMOTHO HCIIOIB30BATh SI3BIKOBEIC
CpPEACTBA, a TAK)KE OPATOPCKUE MPUEMBI AT KOHTAKTa C ayJUTOPHEH.

ITucsMeHHbIe pabOTHI MO3BOJISAIOT OLIEHUTH BIaJeHHEe HCTOYHUKAMU, HAYYHBIM CTUJIEM U3JI0XKEHHUS, [T KOTOPOTO XapaKTePHBI:
JOTUYHOCTD, TOYHOCTh TEPMUHOJIOTHH, 000OIIEHHOCTh U OTBJICYCHHOCTh, HACHIIEHHOCTh (PAKTHYECKOH MH(pOpMaIHeii.

Bupn pa6oter: CamocToATenbHOE U3ydeHHE pa3aenoB, CaMonoAroToBKa (IpopaboTKa ¥ IMOBTOPEHUE JIEKIIMOHHOTO MaTepHana u
MaTepHuaina yaeOHHUKOB M y4eOHBIX MOCOOMIA, MOATOTOBKA K Ta00PAaTOPHBIM U MPAKTHYECKUM 3aHATUSAM, KOJUIOKBUYMaM, pyOe:KHOMY
KOHTPOJIIO U T.II.)

Bun korTtposst: KoHTpobHEIH onpoc (YCTHBIH, THChMEHHBIH). KoHTponbHast aynuTopHas (qoManrHss) padota. VHIuBHya pHOE
cobecenoBanue. 3auér

Metoauueckue yka3aHHs 110 BBIIOJHEHHIO CAMOCTOSTENBbHOM paboThI 0 AUCIUILUINHE «BpICOKONPON3BOAUTEIbHEIE
BBIYHCIIUTEIBHBIE CUCTEMBI».

Pabora mpeamonaraeT UCIIOIH30BAaHHUE TPHOOPETEHHBIX HA MPAKTHYECKAX 3aHATHIX HABBIKOB PaboTHI B cucreMe MS Visual Studio
2010 nmu Mnaamre Tpyu pa3paboTke MapauienbHbIX npuiokernit Ha miatgopme .NET Bepcuu me Hrxe 4.0. [Tocnennee
00CTOSTENHCTBO NPOAUKTOBAHO HEOOXOJUMOCTBIO HcTONb30BaHus Ondianoreku TPL. Boibop BapuaHTa 3agaHus MOXKET ObITh
ClIeNaH U3 TIPEATIOKEHHOTO HIKE CIIHCKA:




