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JIncT coryiacosanus NporpaMmsbl BCTYIMHTENHHOT0 HCIIBITAHUA

PazpaboTumk(1) mporpamMMet: q

3aBenyromuit kadenapoit HHOOPMAIIMOHHBIX /] / / P.A. Bannes
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HpeHCCHaTeHB 3K3aMECHAIIMOHHON KOMHUCCHH

3aBenyromuit kadenpoit HHGOPMAIMOHHBIX / 74 P.A. Banues
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IIporpaMMa BCTYNIHTENBHOTO HCHBITaHUSA OOCYyXIneHa © omoOpeHa Ha 3acelaHuu
Kadenpsl HHPOPMANMOHHBIX cucTeM HabepeXHOYeTHHMHCKOro HHCTUTYTA, [Iporokona Ne 15 or
«15» centabps 2025 r.

Pemenuem VYwueOHO-MeTomuueckoi Komuccuu Habepe)XHOUENHHHCKOr0 HHCTHTYTA
porpaMMa BCTYIIMTEIBHOIO HCIBITAHUS PEKOMEHIOBaHA K YTBEPXKICHUIO YYECHBIM COBETOM,
IIporoxon Ne 8 ot «22» certsaops 2025 1.

IIporpaMMa BCTYyNHTENbHOTO HUCHBITAHHS YTBEPXKICHA HA 3aceJaHUM YYEHOTO COBETa

Habepexxnouennuackoro nucTutTyTa, [IpoTokon Nel2 ot 29 okrabps 2025 .



BBOJIHAS YACTb

BerynurenbHoe HCHbITAHWE HANpaBiCHO HA  BLIABIEHHE CTENEHM TOTOBHOCTH
a0UTYPUEHTOB K OCBOSHWIO OOPAZ0RATENHHBIX MPOrPAMM REICIHET0 0OPAWRANUG — TROTPAMM
MarucTparypel, peajld3yeMbIX B HHCTHTYTE 10 HampasleHHO noarotoBku 09.04.01
Unrdopmatuka H BBIYHMCIHTENBHAA TEXHHKaA o MarucTEepCcKoH IporpaMme
«ABTOMAaTH3MPOBaHHBIE CHCTEMBI 00paboTKY HH(POPMALIMH U YIIPABICHHS.

HMcnpiTanne NpoXoJHUT B CPOKH, yCTAHOBJICHHBIE IPUEMHON KOMHCCHEHR

Ha BctynurensHoe ucnbitanue otBoautcs 120 MUHYT.

BerynuTtenpHOe HCHBITAHHE MPOBOAUTCA B (OpME TECTHPOBAHMS C 3afaHHsIMHU,
TpeOyIOMKUMH pa3BEPHYTOr0 OTBETA, M COCTOMT U3 CIEAYIOLINX Pa3ae/ioB:

1. IlporpamMmmMupoBaHue H OCHOBBI IPOTPAMMHON HHIKEHEPHUU;

2. Opranu3anus BEIUMCIUTENBHBIX CUCTEM U CeTeil;

3. OCHOBBI MOAENUPOBAaHHS M HCKYCCTBEHHOI'O HHTEJIJICKTA,

4. MUKpOTIpOLIECCOPHBIE CHCTEMBIL.

Pe3ynpTaTel BCTYNHTENBHOIO HCMBITaHHS oleHuBawoTcss no 100-OayuibHOW 1mKane
COTJIaCHO KpWUTEpUsSIM OLEHMBaHUS. MHHHMalbHOE KOJIMYECTBO OayioB, MOATBEPXKAAOLIEE
YCIIEIIHOE IIPOX0KACHUE BCTYMHUTENBHOTO UCNbITaHus — 40 6aos.

COAEPKAHUE NPOI'PAMMBbI

Paznea 1. [IporpamMMupoBaHuie U 0CHOBbI NPOrPAMMHOM MHKEHEPHH

Tema 1. O0mue noHaTus «uHpopmauus» U «IaHHbIe». [loHsTHe «MHpOpMaALUAY.
[lonsitue «nauueley. Buael uapopMmannu. KonvuecTBeHHbIE W KaUECTBEHHBIE XapaKTEPHUCTUKH
uHdopmarmu. [logxomel Kk oueHke konuyecTBa MHGopmauuu. [loaxoas! K OLIEHKE KauecTBa
uHpopMmanuu. Mogenn HHQOpPMaLMOHHBIX NPOLECCOB nepenadyH, oOpabOTKH, HAKOIUIEHHs
nauubix. [IpeBpaienne uapopmanuu B pecype. Conepxanue HHGOPMAIIHOHHOH TEXHONIOTHH.

Tema 2. Anropurmuszanus. TeopHs alrOpUTMOB W AITOPUTMHUYECKHX A3BIKOB. [JoHsATHE
anroputMa ¥ ero cBoictBa. CriocoObl onucaHus anroputMoB. OCHOBHBIE aJITOPUTMHYECKHE
KOHCTpYKIMU. Bba3oBrie anroputmel. [1pocThle U CTPYKTYpUpPOBAHHbIE THIbl AaHHBIX. MeTOnb!
OLICHKH &JITOPUTMOB H IOBBILIEHHE UX 3D PEKTUBHOCTH.

Tema 3. O0beKTHO-OpHEeHTHPOBAHHOEe MporpaMmupoBanne. Co3ZaHUE NPOrpamMM.
[TporpammupoBanue. CoiicTBa mporpamm. SA3bIK MPOrpaMMHPOBaHHUs W OCHOBHEIE TpeOOBaHHU
Kk memy. Knaccudukanus U 0630p S3BIKOB MPOrpaMMHUPOBAHMA. SI3BIKH BBICOKOTO YPOBHS.
CoctaB cucreMsl nporpamMmupoBanus. Knaccel 1 O6vexTbl. CBOHCTBA, METOABI U (YHKLIHH.
Hacnenosanue, HHKANCYIALKSA, TOTHUMOPOHUIM.

Tema 4. Bazel nanHblx. TexHonorus 6a3 gaHHbIX. JlaHHbIE W MOJENM JaHHBIX.
CtpyxTypbl. OrpaHuyeHHs LeJOCTHOCTH. Onepauuu. Moaenb JaHHBIX «CYIIHOCTb-CBSI3bY.
Mogens  JaHHBIX  «CYIIHOCTB-CBSI3b-OTOOpa)keHHe».  PensuuoHHas  Mozens.  Teopus
peNSUOHHBIX 6a3 JAHHBIX M MPOEKTHPOBAHME PENSILMOHHBIX cXeM 6a3 maHHbIX. SQL s3bIK
3aIIpOCOB K MHOTOTa0IMYHBIM Oa3am JaHHBIX.

Tema 5. Moaenn :KM3HEHHOr0 UHK/JIAa pa3paloTKH nporpaMMHOro obecnedyeHus.
CrangapThl IPOEKTHPOBaHHs HWHGOPMALMOHHBIX CHCTeM. Monenb IKM3HEHHOTO  LHKIA.
Knaccubuxanus wmopencit >xusHeHHoro uukna. Kackaguas wMojenb KH3HEHHOrO LHKJIA.
[Ipototunmuposanue. VHkpemeHTHas Molenb. MrteparuBras molens. CrupaibHas MOJEIb.
Metononorus RUP. Metononorus Agile. DxcTpemansHoe nporpaMmuposanre. Scrum. Kanban.

Tema 6. PazpaGoTrka TpeGoBanuii. Tpeboanue B pa3paboTke OPOrpaMMHOIO
obecrieueHus. Boiasnenue TpeGosanuil. Ananu3 TpeboBanuit. Knmaccuduxaumus tpeboBaHHH.
Odopmnenne TpeGosaHuil. Y npasieHne H3MeHeHUsMHU TpeboBanui. [Ipumeps! TpeboBaHmii.

Tema 7. YnpapjeHnde nNporpaMMHbIMH MPOeKTaMH. YIIpaBleHHE NMpoekTamu. Ponu B
npoekte. COOTBETCTBUsSL pojied. 3axadd MpOEKTa. YTpaBieHNEe H3MEHCHUSMH. YIpaBiieHue
nedexramu. HCTpyMeHTH! M1aHMpoBanys. KOHTpob X0a MPOeKTa.
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Tema 8. YnpasJienne puckamMu NporpaMMHOro npoexra. TepMHHOJIOTHS YIIpaBIEHHS
puckamu. MneHtudukanus puckoB. AHammM3 pUCKOB. PaHxupoBaHue puckoB. IlnaHupoBaHue
ynpaBiieHuss pucKamMu. MOHHTOPHHI, NPENOTBPALIEHHE W pearMpoBaHHE HA PUCKH. AHaIM3
3G QEKTUBHOCTH YIIPABIEHUSA PHCKAMH.

Pasnpen 2. Opranuzanus BbIMHCIHTENbHBIX CHCTEM U CeTel

Tema 1. Knacendukaunusa n ocHoBHble xapakTepuctukud DBM. Knaccudukanus u
OCHOBHEIE XapakrepucTuku OBM. OcHoBHEIe obsacTu npuMeHeHust DBM pa3muuHBIX K1aCCOB.
®opmel peacTaBieHus nHpopmaiuu B IBM.

Tema 2. ®yHkuHOHaJABHAA M CTPYKTypHas opraHusauuss IBM. Mecto OBM B
COCTaBE MHOTOYpPOBHEBEIX B3aMMOIEHCTBUI cHUCTEMBI mojb3oBareiei. [TOHATHS apXHTEKTYphI
OBM. Hctopus pa3BUTHS U 3BOJIIOLHH UX XapakTepHCTHK. OCHOBHBIC CBOMCTBA apXUTEKTYpPBI
OBM: 53ddexTuBHOCTb, YHHBEPCAJIBHOCTb, COBMECTHMOCTb, HANEXKHOCTb H TOTOBHOCTB.
Knaccudukaiidss apXuTeKTyp IO HHTETpalbHBIM NpU3HAaKaM. HampaBneHWs pa3BUTHS U
npuMepbl apxuTekTypsl OBM. OcHOBHBIE XapaKTEpUCTHKH, obnacTu MpuMeHeHus OBM
pa3IUYHBIX KJIacCOB. ApPXUTEKTYpHBIE 0COOEHHOCTH opraHuzanuu DBM pas3jidyHBIX KJIACCOB;
NapajUlebHBIE  CHCTEMBI;  IOHSATHE O  MHOIOMAIIMHHBIX W MHOTOIIPOLECCOPHBIX
BeIUHCIHTENbHBIX cucTemax (BC). Pewxwumpr paboter DBM. Ilsate ypoBHEH cTaHIapTHBIX
GyHKIHOHATBHBIX YCTpoicTB DBM: uenTpansHoe obpabatsiBatoliee ycTpoHCTBO; onepaTUBHAas
HaMsTh; MPOIECCOpP BBOAA-BBIBOJA; YCTPOHCTBO yNpaBieHHUs nepudepHiHbBIMU yCTPOHCTBAMH;
nepudepuitHoe obopynoBanue. OcOOEHHOCTH CTPYKTYPbl NEPCOHATIBHBIX DBM.

Tema 3. [IpuHUUNBI NOCTPOEHHUS M APXHUTEKTYPA BbIYHCIHTEJbHBLIX CHCTEM.
OcoGennoct apxuTektyp OBM u cucrem. IloHsTus mMHOromamuHHOH cucTeMbl. OCHOBHBIE
IPUHIMIB  MOCTPOCHHUS  MHOTOMAlUMHHBIX  CHCTEM. MHOrONpOLECCOPHBIE — CHUCTEMBI.
Knaccudukanus BBEIMHCIHUTENBHBIX CHCTEM MO cnocolOy oOpaboTku. TexHuyeckue CcpencTsa
BBIYHCITHTENBHBIX cucTeM. [Iporpammuoe obecneuenne. OyHKLUHOHHPOBAHUE BBIYMCIIHTENBHBIX
cucteM.  IIpOM3BOAMTENBHOCTh BBIYHCIHTENBHBIX CHCTEM. XapaKTEpHCTHKH HaANEXKHOCTH
BEIUHCITMTENLHBIX CHCTEM. Pexumbl 00paboTku maHHBIX. MynbTHnporpaMmHas o6paboTka.
OneparyBHas U nakeTHast 00paboTka naHHBIX. O6paboTka B peanbHOM MaciTabe BpeMEHH.

Tema 4. Cucrematuka ®aunda. Brruucnurensdble cuctembl knacca SISD, SIMD,
MISD u MIMD. BekropHsle u BekTopHO-KOHBeHepHble BC. Martpuunsie BC. AccounaTuBHble
BC. BC ¢ cucrommueckoit ctpykrypoid. BC ¢ KOMaHIHbBIMH CIOBaMH CBEPXOOJBIIONH JIHHbI
(VLIW). BC ¢ sBubiM napautenusMoM komana (EPIC). CumMeTpHyHble MyJIbTHIIPOLIECCOPHbIE
cuctemsl. Knacrepusie BC. Cucrembl ¢ maccoBoit napamiensHoit o6pabotkoit (MPP). BC na
6ase TpancnpoTepoB. BC ¢ 06paboTKOM MO MPHHLMIY BOJHOBOIO (pOHTA.

Tema 5. OcHoBHbIe nousaTHs 0 ceTax. Knaccudukauna cerei. Mcropus nogsnenus u
Pa3sBUTHA KOMITHIOTEPHBIX ceTed. [TOHATHE CeTH, TeXHONOrus KiueHT-cepsep. KommnbroTepHbie
CETH KaK BUJ BBIMMCIHMTENLHBIX cucTeM. CocTaB ceTd. Knaccuduxaums ceTed — JOKanbHBIC.
pacrpejeneHHbie, riaobanbHele. [IpenMylnecTBa ¥ MpoGJAEMBI, CBS3aHHBIE C HUCIONB30BaHHEM
ceteli. baszoBele Tomomoruy. BzawmomeicTBHE KOMIBIOTEPOB B ceTH. I[loHATHS ypoBHEH,
uaTepdeicos, npotokonos. Mogens OSI. ®yHkuuy ypoBHeH, ux B3aumozehcTBue. CpaBHeHHE
creka OSI u TCP/IP.

Tema 6. OcHOBbI Nepeaa4y NAHHBLIX B ceTAX. [[OHATHE U COCTAB NMHHUHU CBA3M. THIIBI
nuHu# cBa3u. KoaxcuaneHeli kabenb, BUTas rapa, ONTHYECKOE BOJIOKHO. AMmaparypa H
XapaKTEPUCTUKU JUHUM cBs3u. CeTeBble ajanTepbl — Pa3HOBMAHOCTH, HYHKIHY, UCTIOJIHEHHE.
CeTeBBle KOHLEHTPATOPBl — PasHOBHAHOCTH, (YHKIHH, HCIONHEHWE. VIHTENIeKTyanbHbIe
KOHIIEHTPaTOpbl. MOCTBI U KOMMYTATOpBI. Jlornueckas CTPyKTypu3alys CETH. THIIBI MOCTOB.
AHamms agpecHod Tabmuusl. [IlupoxoBewarensHeii wropM. [IpenmyiuectBa ¥ OrpaHHUEHUS
HCIIONB30BAHMS KOMMYTATOPOB. KOHCTPYKTHBHOE WCIOJIHEHHE KOMMYTaTopoB. BupTyanbHble
JIOKAJIHHBIE CETH.

Tema 7. Ilocrpoenune ciuoxubix cereii. Mapmpyrusauna. [Tonstde coctaBHOH CETH.
Ponb cereBoro yposHs B ee nocrpoerud. CyTb 3anauy Mapupytusauuu. Ipumepsl. Tabnuua
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MapIIpyTH3alKH, CTPYKTYpa U HCHOyb30BaHKe. [IpOTOKOMbI M anropuTMel MapipyTHsanuy. [P
afpeca, IpaBuIa UX NocTpoeHus U npumeneHus. Cepsuc DHCP. CumBosbHele umena. Cucrema
DNS, ee dynkunonuposanue. Crexk TCP/IP u peanuzauust MexceTeBOro B3auMONEHCTBHS €ro
cpencreamu. YposHu cteka TCP/IP. OyHKIMOHUPOBAHKE VPORHS WHTEpGhehcor. [IpoToKomk!
ypoBHs MexceTeBoro B3aumoekcTaus IP u ICMP. TIpotokons! Tpancnopraoro yposus TCP u
UDP. Ilpumepel mpoTOKOJIOB H CEPBHCOB HpHKiaamHoro yposHs — HTTP, SMTP, Telnet u
JpyTHe.

Tema 8. IlocTtpoenne pacnpenenenHbix cereid. OcoGeHHOCTH rNOOAIBHBIX CETEH.
Crpykrypa ¥ QyHkuuu riaobanbHoil cetu. Cetu Ha 6Ga3se BbIAEJEHHBIX KAHAIOB, KOMMYTALUU
KaHaJl0oB, KOMMYTalMd IakeToB. KiaccuduKanus TenekOMMYHHKALMOHHBIX ceTe. [lepenaua
JIAHHBIX Ha OCHOBe TesleOHHBIX ceTed. L{ubpoBEle ceTH ¢ HHTErpalbHBIM O0OCITYKHBAHHEM.
MobunbHas TeneponHas cBsi3b. L{ndpoBbie BbIAETEHHEBIE THHHUH.

Paznen 3. OcHoBBI MOAETUPOBAHHSA H HCKYCCTBEHHOT0 HHTE/LIEKTA

Tema 1. O6mue Bompochl MogenuposaHusi. OcHoBHble mNoHATHS. Knaccudukanus
MOJENel 10 XapakTepy M crnocofam ucnofip3oBaHus. OCHOBHBIE 3Tanbl MOJENHPOBAHHS.
ITpuHUMD cucTeMHOro mnogxoda B MOJENUPOBaHMM  cucteM. OnpeneneHde  Leld
MozenupoBaHus. [IoHATHE aeKBATHOCTH MOJIENH.

Tema 2. MoaeanpoBaHHe MNporpaMMHbIX cHcTreM. A3bik MoaenupoBanuss UML.
Cuntakcuc. Cemantuka. Ilakersl. Kanonuwueckue auarpammbl. JlnarpamMmbl BapHaHTOB
UCIIONB30BAHMS M CHEHapuu. JluarpamMmel KJIAacCOB M MX HCMONb30BaHHe.  JlMarpaMmbl
KOOIepaluy ¥ JdarpaMMEl [TocIe10BaTeNbHOCTH.

JluarpaMMBl COCTOSTHHIE M AuMarpaMMbl AEATeNbHOCTH. JlMarpaMMbl KOMIIOHEHTOB H
IUarpaMMBbl pa3BepTHIBAHHS.

Tema 3. IlocTpoenne cucteM ynpapJjieHHS HA OCHOBe HedeTKoil Jioruku. IloHarus
JIMHTBHCTHYECKOH MepeMeHHOM, GyHKIMK npuHaaiexHocTd. CTpyKTypa npaBui 6a3bl 3HAHHH.
Anroput™Mel paboThl HedeTKHX BbiBooB: CymieHo, Mamaanu. Cdepbl NpUMEHEHHS HEUETKHUX
CHCTEM YTIpaBJICHHUS.

Tema 4. Heiipounnte cern. [loustus HeHpoHa, &yHkuMs BbBoAa. [IpuHuun
(GYHKIIMOHUPOBAHHUS M METOABl 0OyuYeHHs: TMEPCENTPOHa, CHIMOMAAILHOr0 HEHpoHa, HeHpoHa
Xe66a. Heftpona tuma WTA, Unctap u oyrcrap ['poccbepra. Cdepsl nmpUMEHEHHS CHUCTEM
yIpaBJIeHHUS! Ha OCHOBE HEHPOHHBIX CETEH.

Pazgen 4. MukponpoueccopHbie CHCTEMbI

Tema 1. ApXHTEKTYpa MHKPONPOLECCOPHBIX CHUCTeM. THIbI MHKPOIPOLECCOPHBIX
cucteM. MHKPOKOHTPOJUIEPEI, KOHTPOJUIEPBI, MHKPOKOMIBIOTEPB!, KOMMNbIOTEpHL. CTPYKTYypa
MHKpompolleccopubix cucteMm. [Ipoueccop, O3V, II3Y, muHa OaHHBIX, WHHA YIPaBICHHUS,
aJpecHas INHHA, BXOIHbIE M BBIXOAHBIE ycTpoicTBa. KoHurypupoBaHue anmnapaTHOM 4acT
MHKPOIIPOIIECCOPHO# CHCTEMBI € MTOMOLIBIO HHTErpUpoBaHHbIX chcTeM. Bribop CPU 1 monyne#
BBOZIA/BBIBOIA, IPOCMOTP 00JIaCTH MaMsATH BBOJA/BbIBOA.

Tema 2. Ilporpammuoe oOecrieueHHe MHKPONPOUECCOPHBIX CHCTeM. PerucTpbl u
KOMauJbl MHKpOIPOLECCOPOB. SI3BIKM NPOrpaMMHPOBAHHA MMKPOIPOUECCOPOB  HIDKHETO
ypoBHs. SI3pik Accembrepa. S3bik C. f3bIKM nporpaMmMupoBaHHs KOHTPONIEPOB CTaHAapTa
MDK-61131-3: FBD, LAD, STL, SCL, SFC. WHTerpvpoBaHHblE  CHCTEMBI pa3pabOTKH
IPOrpaMMHOT0 OO€eCHeUeHns: MUKPOMPOLECCOPHBIX cucteM. O6nacth namsatu CPU. Bxonel.
BBIXOIBI, MApKepHble OUTHI, TARMEDB] H CYUETUHKH.

Tema 3. Ctpykrypa nmporpammbl KoHTposjepa. bnoku naHHbIX. THIbl DaHHBIX.
[Tonp30BaTeIbCKHE TUIBI JaHHBIX. Jlornueckue 610kn nporpammsl. Lukinueckne npepeiBatus,
TIpephLIBaHys [0 BpEMEHH CYTOK, IPEpPBIBAHHA OT BXOJ0B/BbIX010B. OOpabOTYMKH NPEPBIBAHUH.
Vcnonp30BaHHe LUKIHUECKMX TpEpLIBAHMN M JIOrHYeCKMX OJIOKOB AN 3MyJduuy paboThl
YCTPOMCTB CUCTEMBI YIIPABJIEHHS.



Tema 4. Peanusauus joruku ynpapjienuss Ha s3bike LAD. ButoBble koMaHmpl.
HopmaJibHO pa3oMKHYTBIE M HOPMallbHO 3aMKHYTble KOHTakThl. KaTymka pene. Komanmisl
YCTaHOBKH M 00HyJIeHus 6uta. KoMane! nepegHero 1 3agHero GpoHTa AUCKPETHRIX CHIHAJIOB.
IIporpaMMel HEPEBEPCHBHOTO W PEBEPCHBHOTO 3amyCKa ACHHXPOHHOTO ABHrare/i. THIIbI
TaiMepoB KoHTpoyuiepa. Komanpasl TafimepoB. Tumel cueTuwkoB KoHTposiepa. KomaHmsl
cuetunkoB. KomaHap! nepemenienus onepanna. Omnepaid Haa LENbLIMH M BELIECTBEHHBIMH
uriciamu. Komannae! cpapaennrs uncen. Komanas! nepexona. OTnaaka nporpaMMBl YIIpaBiaeHus ¢
TIOMOIIBIO CUMYIISTOPA.

Tema S. Peanusauus Joruku ynpasiaeHuss Ha s3nikax STL u SCL. Jloruueckue
xomanbl a3bka STL. Ananorus xomang si3bikoB STL u LAD. Ananorus aspika STL u g3bika
AccembOnepa. Peanusanun noruky ynpasnenus Ha a3vike STL. Peanusanus TOruku ynpasieHus
Ha sa3pike SCL. Komanzael co3maHusi pasBeTBiieHME NporpaMMbl. KoMmaHael OpraHu3almu
uukioB. [Ipeumyinectsa ucnons3zoBanus s3eika SCL.

Tema 6. Peanuzauus jorukn ynpasjenus Ha s3bike SFC. DneMeHTH! ynpaBieHus Ha
s3pike SFC: 1waru, pasBeTBieHus, nepexonarl. OmnpenesneHue AeHCTBUH wwara M yCIOBHH
nepexonga Ha cieaytomu# mar. CoOwitus aktuBauuu (S1) u peaktuBauuu (SO) 1wara.
Ksanmuduxartopsl aeicteuii (L, N, S, R).

Tema 7. CoznaHue 4e10BeK0-MaIHHHOTO HHTep(eiica. Boibop U KOHQHUTypHpOBaHUE
oneparopckoit nanenmu (HMI-nanenu). Cospganne MHeMocxeMbl. Peanusanms aHumauuu B
MHEMOCXEME TeXHOJIoruueckoro mnpouecca. OroOpaxxeHHe YHCNOBBIX TETOB B BHIE TPEHIA.
Coznanue penentoB B HMI-mpoekte. Bunpl apapuiiHbIX COOOILIEHHH B cUCTEMax yNpaBJICHHs
TexHoJMoruueckuM mpoieccoM. CoObITHS M 00paboTUMKH COOBITHH OOBEKTOB MHEMOCXEMBI.
Cozgande MHOTOOKOHHOIO IIOJIb30BATENILCKOrO HHTepdeiica B nporpaMMHOM obecrneveHnH
BepxHero ypoBHsa ACY TIIL

Tema 8. nrerpauus MukponpoueccopHbix cucrem Ha ocHoBe OPC UA. Kirouessie
ocobennoctu ucnonszosanus OPC UA cepBepoB u KIHEHTOB. OCHOBHBIE YaCTH CHELU(QHKAIIHH.
OPCUA. Anpecnoe mupocrpanctBo OPC UA cepeepoB. Knaccer y3nos OPC UA
cneurduxauuu. [IpencTaBneHye agpecHOro MPOCTPaHCTBA B BHJIE JepeBa y3oB. Pazpabotka
OPC UA cepBepoB M KIIMEHTOB Ha OCHOBE MporpaMMHoOro Habopa paspaborunka UA SDK.
[Tpumeper OPC UA xnuenToB u cepsepos B nakere UA SDK. PaspaGoTka 110/1630BaTe1bCKOro
KJIMEHTCKOr0o Mpuioxenus Ha ocHoBe npuioxenus Full Client. Mismenenne xona mpuiioxeHus
Full Client mns mpocMoTpa JiepeBa aapecHOro MpOCTpaHCTBAa cepeepa. lcmosb3oBaHue
Mexanusma Drag and Drop a1 IpHBS3KH TErOB cepBepa Ha KIIMEHTCKOE NpuiioxeHue. Criocods!
yrenus U 3anucu 3dauenuii reros OPC UA cepepa. Peanuzanus Mexannuima MOANKHCKH HA TETH
OPC UA cepsepa.

le/lMeprle 3a0aHHA BCTYNMMHTEAbHOIO HCIBITAHHA

IIpumepsnl Bonipocos 1 — 12:
1. IMeHOBaHHEIE KATETOPUH, [IO3BOJISIOLINE IPYIITHPOBATh CXOAHBIE OOBEKThI B 0OBEKTHO-
OpPHEHTHPOBAaHHOM IIPOrPaMMHPOBAHHMH — 3TO
1) kmaccel
2) OOBEKTH
3) cobreiTuA
4) cBolicTBa
2. CumBonbHBIe uMeHa U [P anpeca cBg3aHbl MOCPEACTBOM:
1) cuctemer DNS
2) cucremsl DHCP
3) TabyuIEl MapLIpyTOB
4) s3sikoMm HTML
3. Jluarpamma KJ1accoB MOXKET COACPXKaThb:
1) 06BbexThI



2) HavyaNbHBIHM Klace

3) KOHEuHbIH Kiace

4) coOwiTus
4. B nporpaMMax ynpasieHusi IpOrpaMMUPYEMEBIX TOTUUECKWHX KOHTPONNENAX TTPHMEHSIOT
clienyromui taimep:

1) Taiimep-popMupoBaTeNh UMITYIBCA

2) peBepcHBHEIH Taiimep

3) TaiiMep mpsIMOTO OTCYETa BpEMEHHU

4) Talimep 06paTHOTO OTCUETA BpEMEHH

IIpumep Bonpoca 13:
Ioratue «uHbopmanus». KomuuecTBEHHbIE H KaueCTBEHHbBIE XAPAKTEPHUCTHKH HHOOPMALUH.
CroiictBa uHbopMamuu. Buabl uHGOPMANMOHHBLIX MpoleccoB. [loHsATHE «IaHHBIE». THIIBI
JAHHBIX.
IIpumep Bonpoca 14:
OBM. [Ilonstie. OCHOBHBIE XapaKTEPUCTHKM W  apXUTekTypa. VKcTopus co3maHus
BBIYUCIUTENbHBIX MauH. [lokonenus 9BM. Obnactn npuMeHeHus U kiaaccupukaius IBM.
IIpumep Bonpoca 15:
Maremaruueckue Moaenu (onpeaenerue). Knaccudukanus BUAOB MOAETUPOBAHHUS.
[Ipumep Bonpoca 16:
Tunel MUKpoOnpoLIECCOPHBIX cUCTEM. MHUKPOKOHTPOIEPBl, KOHTPOJUIEPI, MUKPOKOMIIBIOTEDEI,
KOMITBIOTEPBL. APXUTEKTYpa MUKpPOIIPOLIECCOPHBIX CUCTEM.

IMMEPEYEHD JIUTEPATYPBI U THOOPMAILIMOHHBIX UICTOYHHKOB AJIA
NOAIOTOBKMU K BCTYIIUTEJBHBIM HCIIBITAHUAM

1. Ty3sosckwii, A. ®. O6BEKTHO-OpHEHTHPOBAHHOE NPOrpaMMHUpPOBaHHeE : yuebHOe nocobue Ans
By30B / A. ®@. Ty3oBckuit. — Mocksa : U3narenscteo FOpaiit, 2023. — 213 c.

2. Jladope, P. O6nekTHO-OpHeHTHpOBaHHOE nporpammuposanue B C++ / P. Jladope. - CII6.:
[Tutep, 2019. - 928 c.

3. Tlasnosckas, T. C/C++.IlpouenypHoe # 06bEKTHO-OPUEHTHPOBAHHOE NPOrpaMMHUpPOBaHHUE /
T. ITaBnosckas. - CII6.: ITutep, 2018. - 496 c.

4. BacunbeBa M.A. MHbopmammonsoe obecrniedenne cuctem ynpabiaeHus. IIpoextupoBanue
6a3bl JaHHBIX c 3aJlaHUAMH yueOHHK s BY30B
M. A. Bacunsepa. K. M. ®ununuenxo. E. I1. banakuna. — Canxt-Iletep6ypr : Jlans 2023.
— 200 c.: un.

5. Bonk B.K. Basel pmanHbiX. [lpoexTHpoBanue, MNporpaMMHpOBAaHHE, YIpaBJICHUE H
aJMHHHCTpUpOBaHMe : ydeOHuk ansi By3os/ B.K. Bomk. — 4-e¢ usn., crep. — CaHki-
[letepOypr: Jlans, 2023. — 244 c. : un.

6. Tamxos C.b. Teopus anropuTMOB M BbIYMCIEHHi: ydeOHoe mocobue ans Bysos/ C.b.
amxos. — CankTt-IletepOypr: Jlans. 2023. — 168 c. : uiL.

7. Crenuna, B.B. OCHOBBI apXHTEKTYpBl, YCTPOUCTBO H QYHKIHOHHPOBAHHE BBIYUCIUTENBHBIX
ciucreM: yuebunk / B.B. Crenuna. — Mocksa: UTHOPA-M, 2021. — 288 c. - ISBN 978-5-
906923-19-6. — URL: https://znanium.com/catalog/product/1460280 (nara oOpaleHus:
01.09.2024).

8. MakcumoB, H. B. ApxutexTypa DBM 1 BblducAHTENbHBIX cHcTem: ydeGuuk / H.B.
Maxkcumos, T.JI. Tapteika, U.U. TTonos. — 5-¢ n3a.. nepepab. n pon. — Mocksa: ®OPYM:
WHOPA-M,  2024. - 511 c. —  Texer: anexTpoHusit. —  URL:
https://znanium.com/catalog/product/2083334 (nara obpamenus: 01.09.2024.

9. Kysemud P.M. BriunciuTenbHbIe CUCTEMbI, CETH M TEIEKOMMYHHUKALMK: y4eGHOe mocobue/
P.U. Ky3bmuu, A.H. Ilynxos, JI.H. Kopnauesa — Kpacnospck: Cub. denep. yn-t, 2018 — 120
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

c¢. URL: https://znanium.com/catalog/product/1032192 (nara obpawenns: 01.09.2024).
Cononesuy, A. B. Komnbroteprsie cerd: yuebuuk / A. B. CononeBuy. — Munck: PUIIO,
2021. - 208 c. - ISBN 978-985-7253-43-2. - URL:
https://znanium.com/catalog/product/1854597 (oOpawenus: 01.09.2024).

Makcumos, H. B. KommerorepHbie ceti: yueOHoe nocobue / H.B. Maxcumos, 1.1, TTomnos. —
6-e usn., nepepab. u gon. — Mocksa: ®OPYM: UHOPA-M, 2023. — 464 ¢. — ISBN 978-5-
00091-454-0. — URL: https://znanium.com/catalog/product/1921406 (aata o6pamieHus:
01.09.2024).

Cemenos A.JI. MozenupoBanue cHCTEM yIpaBieHus: yueOHuK asa By3os/ A.J[. CeMmeHOB.
H.K. FOpkoB. — 2-¢ u3x., ctep. — Cankr- [Terepbypr : Jlans, 2023. — 328 c. : ui.

Pomanos [1.C. CucTeMbl HCKYCCTBEHHOTO HHTEIUIEKTa. MoIeTMpoBaHHe HEHPOHHEIX CEeTeN B
cucteme MATLAB. JlaGopatopHbiit mpakTHkyMm: yuebHoe nocobue mis Bysos/ I1.C.
Pomanos, M.I1. PomanoBa. — 3-e u3sg., crep. — Cankt-Iletepbypr: Jlans, 2023. — 140 c. :
WL

Exnakor IO.Il. YnpaBnenue nporpaMMHbBIMH TNpoektamu. CTaHIapThl, MOAeNH: yueGHoe
nocobue uist By3os/ FO.I1. ExnmakoB. — 3-e u3n., crep. — Cankt-Iletepbypr: Jlanp, 2021. —
244 c. : un.

Fopbauenko, B. M. MuTennexkTyanbHble CHCTEMBI: HEUETKHE CHCTEMBl M CETH. yuebHOE
nocobue ana By3zo/ B. U.Topbauenko, b.C. Axmetor, O. ). Ky3nenosa. — 2-e¢ usn.,
ucnp. u gon. — Mocksa: M3narensctBo FOpaitt, 2023. — 105 c.

Qunumonos, A. b. OcHoBrI HeueTkol noruku: yuebnoe nocobue / A. b. dunumonos, H. b.
OumumonoB. — Mocksa: PTY MUPDA, 2019. — 88 c¢. — Texct: snextponHsiii // Jlans:
aJIeKTpoHHO-OubHoTeunas cucrema. — URL: https://e.lanbook.com/book/171457 (nata
obparmenus: 01.09.2024).

Pocrosres, B. C. UckyccTBenHble HeliponHkle cetd / B. C. PocTtoBues. — 3-e uza., ctep. —
Caukrt-Ilerepbypr: Jlans, 2023. — 216 c.

HckyccTBeHHbIE HeHpOHHBIE CeTH: YueOHHMK/ KOJUIEKTHB aBTOpoB; non pexn.B.B.
IexanoBckoro. — Mocksa : KHOPVYC, 2023 — 352 c.

IlImaros, I'. T1. HelipoHHble ceTH M reHETHYECKHH anroputMm : ydeOHoe nocobue / I'. II.
ImaroB. — Teeps : TBITY, 2019. — 200 «c¢.// Jlane : — URL:
https://e.lanbook.com/book/171312 (narta obpamenus: 01.09.2024).

3apamenckux, E.Il. YnpaBneHue >KH3HEHHBIM UHKIOM MH(QOPMAIHOHHBIX CHCTEM :
yueOHUK W mnpaktukym s By3oB/ E. Il 3apamenckux. — 2-e usn. — Mocksa:
Usnarensctro FOpaiit, 2023. — 497 c.

I'ypos B. B. MuxponpoueccopHble cucteMsl : YuebHoe nocobue / B.B. T'ypos. - M. :
MHOPA-M, 2019. - 336 c. Pexxum goctymna http://www.znanium.com (znara oOpalleHus:
01.09.2024).

bepecune A.JI., bepecher M.A. PazpaboTka ¥ MaxkeTHPOBAHHE MHKPONPOLUECCOPHBIX
cucteMm: YuebHoe mnocobue / - Taranpor: HO®DY, 2016. - 106 c.: Pexum nocryna:
http://znanium.com/catalog/product/994665 (nara obpawenus: 01.09.2024).

[umoe O.B. I[IporpamMupyemble  KOHTPOJUIEpEl B CHUCTEMax  INPOMBILIEHHOH
apromaruzanuu: yuebuuk / O.B. Ilumos. - M. : THOPA-M, 2019. - 365 c. - Pexum
noctymna: http://znanium.com/catalog/product/1007990 (nara o6pamenus: 01.09.2024).
IMporpammupyemblie koutposutepsl SIMATIC S7. — M.: Y4ueGHO-KOHCYJILTATHBHBIA LEHTP
«CUMATHK», 2018. -134 c. https://simatic-center.com/uch-materialy-t. (nata obpameHus:
01.09.2024).

Dpmxuec K. Pacripenesnennbie CHCTEMbI peajibHOrO BpeMEHH: TeopHs W mpaxTuka /Ilep. ¢
aurn. - JIMK Tlpecc 2020. — 382 c. https://znanium.com/catalog/document?id=367139.
(maTa obpamenus: 01.09.2024).
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MHHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHU A

POCCUNICKON ®EJEPALIMU

(De,uepa.anoe TOCyJapCTBCHHOC aBTOHOMHOE 06pa3013aTeanoe

YUPEKACHHE BBICLIETO 00pa3oBaHuA

«Kazanckuii (IIpuBomxckuit) dpenepanbHblil yHHBEPCHTET

HabepexxHoueTHMHCKUIT MHCTHUTYT

YTBEPXIARO

Bpuo aupexropa

HabepexHOYeTHUHCKOTO HHCTUTYTA

A.3. I'ymepos

2025 .

CHCTEMA OLEHUBAHUS BCTYIIUTEJLHOIO HCIBITAHHS B

MAT'HCTPATYPY

Hanpapnenue noarorosku: 09.04.01 MudopmaTrka U BEIMUCIHTENbHAS TEXHHUKA
Marucrepckas nporpaMMa: ABTOMaTu3UpOBaHHbIE CHCTEMBI 00paboTkH HH(OPMALHHY U

yIpaBJieHUS
®opma obyueHHs: ouHAas

CTpykTypa 3a1aHHi U KPUTEPHH OLIEHHBAHUA
BeTynuTtenbHOe HCTIBITAHUE BKAOYAeT B ce0s 16 BONpOCoB:
Yacrb 1

1 -3 Bompockl 1o pasjgeny | — TecT (BOIPOC M HECKOJIBKO
IMPpaBHJIBHBIM U3 KOTOPEBEIX MOXET OLITH TOJBKO OIII/IH);

4 -6 Bompochl 1O pasfeny 2 — TecT (BOOPOC H HECKOJIBKO
[PaBHILHBIM M3 KOTOPBIX MOXET ObITh TOJIBKO OJIMH);

7-9 Bompockl O pasfeny 3 — TecT (BONPOC M HECKOJILKO
NPaBHJILHBIM H3 KOTOPBIX MOXET ObITh TONBKO OJIHH);

10— 12 Bompocel mno paszzgeny 4 — TecT (BONPOC M HECKOJIBKO
IIPaBUJIBHBIM M3 KOTOPBIX MOXKET OBITH TOJIIBKO OJHH);

BapHaHTOB OTBETA,

BAPHAHTOB OTBCTA,

BapHaHTOB OTBETA,

BapHaHTOB OTBETA,

[IpaBUBHEBIA OTBET 3a Kax bl U3 BompocoB 1 — 12 oueHuBaercs B 1 6ann; HEBEPHbIH

OTBET WM ero oTcyTcTBrE — () Gayios.
Yacts 2
13 Bompoc 1o pa3aeny | — pa3BepHYTbIN TMCHMEHHBIA OTBET,
14 Bompoc 1o pazzieny 2 — pa3BepHYThIH NUCbMEHHBIN OTBET,

15 Bompoc 1o pasfeny 3 — pa3BEpHYTHIA MMChMEHHbBIHA OTBET;
16 Bompoc no pasneny 4 — pa3BepHYTBIH MHCbMEHHBIN OTBET.

OTBeT 3a KaX /bl U3 Bompocos 13 — 16 oLeHnBaeTcs 10 cieAyoLel mKaje 0anios:

13-11 ©6anioB BBICTABIAETCS, ECIH aOUTYypHEHT OOHapyXHI

BCCCTOPOHHCEC,

CHCTEMATHYECKOE W TIy0oKoe 3HaHHE MNpPOrpaMMUpPOBAHMA H IIPOrpaMMHOA HHXKEHEPHH,

OpraHu3anuy BBIYUCIUTCIIbHBIX CHCTEM H ceTeit, MOACITUPOBAHNA

H

HUCKYCCTBEHHOIO

WHTEJJIEKTa, MHUKPOIPOLECCOPHBIX CHUCTEM, YCBOWI B3aHMMOCBA3b OCHOBHBIX [IOHATUH



IPOTPaMMBIL, MPOSBUJI TBOPHYECKHE CHOCOOHOCTH B MOHHMAHHH W H3JOXKEHWH MPOrpaMMHON
MHKCHEPHH, KOMIIBIOTEPHBIX CETEH, MOJIETIUPOBAHHUS, MUKPONPOLECCOPHBIX CHCTEM.

10-8 OGamiop BeICTAaBNAETCA, €CIH  aOUTYypHEHT OGHAPYXKHN [ONHOE 3HAHHE
IPOrpaMMUPOBAHUA M IPOTPAMMHOM WHIKCHEDHUW. OPTAHWRANUN RWUUCTUTENLULIY CUOTOM 1
CEeTCH, MOJEIMPOBAHNS M MCKYCCTBEHHOTO HHTEILIEKTa, MUKPOIPOLECCOPHBIX CHCTEM, ITOKA3al
CHUCTEMATHYECKMH XapakTep 3HaHWH MO0 NPOrpaMMHPOBAHHIO M I[IPOTPAMMHON HHXEHEPHH,
KOMIIBIOTEPHBIM CETSM, MOJAEIMPOBAHHUIO, MHKPOIIPOLECCOPHLIM CHCTEMAM M CHOCOOEH K HX
CaMOCTOSITENIbHOMY OGHOBJIEHHIO B XOZIe NpeacTosiieit yuebHoit paboTsl.

7-5 6amos BBICTABIISETCS, €CIIH aOUTypHUEHT OOHapYyXHJT 3HaHHE OCHOB
NIPOTPaMMHPOBAHUS M INPOrPaMMHOH HHXKEHEPHH, OCHOB OpPraHM3allid BBIYHCIHTEIbHBIX
CHCTEM H CE€TeH, OCHOB MOJENHPOBAHUS H HCKYCCTBEHHOrO HHTEJUIEKTa, OCHOB
MHKPOIPOIIECCOPHBIX CHCTEM B 00beMe, HEOOXOMUMOM JUIS TpeAcTosiiel y4eObl, AOMyCTHI
NOTPEIIHOCTH B OTBETE, HO 0O0ONAmacT HEOOXONUMBIMH 3HAHHMSMH [0 MPOrPAMMHPOBAHHUIO U
NPOrPaMMHOM MHXEHEPHH, KOMIIBIOTEPHEIM CETSAM, MOJETHPOBAHHIO, MHUKPOIIPOLECCOPHBIM
CHCTEMAaM JJIs HX YCTPaHEHHMs O PyKOBOJICTBOM IIpENofaBaTeis.

4 — 0 GamioB BBICTABIAETCH, €CIH  aOHTYpPHEHT OOHAPYXKWIJI 3HAYHUTENbHBIE MPOOENEl B
3HAHUSX OCHOB IIPOrPaAMMMPOBAHHS M IPOrpaMMHOI HHIXKEHEPHH, OCHOB OpraHH3aLuH
BEIYHCIIHTENLHEIX CHCTEM M CETeH, OCHOB MOAEIHMPOBAHHS M HCKYCCTBEHHOTO HHTEIEKTA,
OCHOB MHKPOIIPOIIECCOPHEIX CHCTEM, IOIMYCTH TNpUHUMMHKANBHBIE OMKOKHM, a TaKke Mpu
OTCYTCTBHH OTBETA.

MaxkcuMmanbHOe KOMHUYECTBO NEPBUYHBIX OaJIOB 3a BCe 3amaHus — 64,
IlepeBon mepBHUHBIX OaNIOB OCYLIECTBISETCS 11O CENyrOlled Tabiiuile COOTBETCTBHS
OaJLIOB:

Ilepeuu- | Hroro- | Ilepeuu- | Hroro- | Ilepeuu- | Hrtoro- | llepeuu- | Hroro-
HBIC BbI€ HBIC BbBI€ HBIC BbIE HBIC BbLIC
OabI 0217161 Oael 0aJLIBI Oamnl 0aJLIbI Oannbl 0aJLIbI
1 10 17 53 33 69 49 85
2 20 18 54 34 70 50 86
3 30 19 55 35 71 51 87
4 40 20 56 36 72 52 88
5 41 21 57 37 73 53 89
6 42 22 58 38 74 54 90
7 43 23 59 39 75 55 91
8 44 24 60 40 76 56 92
9 45 25 61 41 77 57 93
10 46 26 62 42 78 58 94
11 47 27 63 43 79 59 95
12 48 28 64 44 80 60 96
13 49 29 65 45 81 61 97
14 50 30 66 46 82 62 98
15 51 31 67 47 83 63 99
16 52 32 68 48 84 64 100




