B ACIIMPAHTYPY
N0 JUCHUIUIMHE ABTOMATH3alWs ¥ YIIPABJICHNE TEXHOJOrHYECKMMHU NIPOIECCaMy ¥

INIPpOU3BOACTBAMH

(cenHanbHOCTh, HHOCTPAHHBII A3bIK, (Hnocodus)
no HanpasiaeHuo noaroToBku 08.06.01 TexHuka U TEXHOIOTMHU CTPOUTEILCTBA
(wndp ¥ HaUMeHOBaHKE HAMpPABJIEHHA MOATOTOBKY B aCTUPAHTYpE)
HaIpaBJIeHHOCTh NporpaMMbl ABTOMaTH3allUsl U YIIPaBIEHHE TEXHOJIOTHYECKUMHU

npouneccaMy U NpoOU3BOACTBAMHA
(HanMeHOBaHHE HATIPABIEHHOCTH 00Pa30BaTENbHOM MPOrpaMMBI MOATOTOBKH B aCIIMPaHTYpE)

1. MIOSICHUTEJIBHAS 3AITUCKA

[Iporpamma BCTYNMTENBHOINO 3K3aMEHAa B ACHUPAHTYpPY MO IUCLHUIUIMHE
«ABTOMATH3allUsl W  YOPAaBJICHHE  TEXHOJOTMYECKUMH  IpoLeccaMH |
NPOM3BOACTBAMU»  OOyclOBlleHa  HEOOXOAMMOCTBIO  00Ieil  MOArOTOBKH
MOBBIIIEHUS KBaTH(HUKALUMKU IO JAHHOMY HAINpaBIEHUIO JUIS TIOCIEAYIOLIEro
oOydeHMs B acnMpaHType M CJa4d KaHAMJATCKOTO 3K3aMEeHa 10 Kypcy
«ABTOMaTH3alMs W YIOpaBJICHHE  TEXHOJOTMYECKMMM  IIpollecCaMH |
IIPOM3BOICTBAMMY.

Ilenpro mporpaMMel  SBISIETCS MOATBEPXKICHHE TIOCTYHAIOMIUMH B
acMpaHTypy TEOpeTHYECKMX 3HaHMH B 00JacTM OCHOBHBIX pa3/elioB
MaTeMaTH4YeCKOW  HAyKd,  MPOABIEHHE  METOHOJIOTHYECKOH  KYJIBTYpHI,
npodecCHOHANBHON KOMIIETEHIIMH, IO3BOJIAIOIMX obecneunTs B Oymymem
MOATOTOBKY B AacnupaHType K cJadye KaHAWAATCKOrOo »JK3aMeHa Mo Kypey
«ABTOMaTH3all¥sl W  YIPaBJIEHHE  TEXHOJOTMYECKUMH  MpoLeccaMH |
MPOU3BOJCTBAME.

[IporpaMMa BCTYNUTENBHOTO OJK3aMeHa B acOHpPaHTYpy IO Kypcy
«ABTOMaTH3alMs W  yOpaBleHHE  TEXHOJOrMYECKHMH  IPOLECCaMH |
MPOM3BOACTBAMUY) pa3paboTaHa BeAYIIMMHU ClienuaiucTaMu kKadeapsl BhICIIEH
matematuku BI'TY um. B.I.lllyxoBa B coOTBETCTBHM C [ OCyIapCTBEHHBIM
oOpa3oBaTeNbHBIM CTAaHAAPTOM BBICIIEro 00pa3oBaHUS MO  JUCHHUILIAHE
«ABTOMATH3alUs U yOpaBiIeHUE  TEXHOJOTMYECKHMMH  IIpolleccaMH H|
IIPOU3BOJICTBAMM).



http://www.tcpdf.org

2. COAEP/ KAHUE ITPOI'PAMMBI

2.1. HamMeHOBaHMe TeM, X COJAEPKAHUE, PEKOMEH1yeMasi JIuTepaTypa

Tema 1. Teopust aBTOMAaTHYECKOr0 yIIPABJICHUS
IIpyHIMIIBI TOCTPOCHUS aBTOMAaTUYECKUX CUCTEM yIpaBiieHus. Peanusanus

MPUHIIMIIOB HAa (PYHKIMOHAIBHOM YypOBHE. 3aKoHBI yrpaBieHus. CrocoObl
peaM3alui 3aKOHOB YIPABJIEHUS JIMHEWHOTO, HEJIMHEMHOTO U TICEBIOJIMHENHOTO
kinaccoB. Ilepematounbie ¢yHkimuu cucteM. CTaTUYeCKME W acTaTHYECKUE
CUCTEMBbl U MX Tepenatounbie GyHKIMU. Buasl BO3IEUCTBUN U OLICHKA TOYHOCTH
UX OTpa0OTKH aCTaTUYECKUMU CUCTEMaMU C Pa3IMYHbIM MOPSIIKOM acTaTu3Ma.

YCTONYHUBOCTh JIMHEMHBIX W  HEJIMHEWMHBIX CHUCTeM 10 JIAmyHOBY.
Oco0eHHOCTH W BBl YCTOWYMBOCTU HEJIMHEHHBIX cUCTeM. YacTOTHBIE METOJbI
OLICHKH YCTOWYUBOCTH JIUHEHMHBIX U HEIMHEUHBIX CUCTEM.

MeToapl OLIEHKM KAa4eCcTBa CHUCTEM YIIPABICHUS BO BPEMEHHOW, YaCTOTHOMU
00J1acTSX U B INIOCKOCTH KOPHEH.

Metoapl CMHTE3a HENPEPBIBHBIX U JUCKPETHBIX CHUCTEM. METOIbl aHAIM3a
HEJIMHEHHBIX CHUCTEM yrpaBieHus. CUCTeMBl C TMEPECTPOUKONH CTPYKTYPHI.
Crioco0bl oOpraHu3aIiuu CKOJIB3SIIEro peKuMa.

Metonbpl  ONTHMMHU3ALMM  JETEPMUHUPOBAHHBIX  cHCTeM.  Kpurepuu
ontumu3zanuu. Orpannuenus. [Ipumenenne npunnuna Makcumyma I[loHTpsirmHa
JUISL CHUHTE3a YIPAaBISIONIETO YCTPOMCTBA CHCTEM C OOBEKTaMHU YIpaBICHUS 2
MopsAAKa C  BEHIECTBEHHBIMU M  KOMIUIEKCHO-COIIPSIKEHHBIMH — KOPHSIMU.
Omnpenenenue W KiIacCUUKAIUSI UMITYIbCHBIX cUCTeM. IMIyJIbCHBIN 3JIEMEHT U
ero Maremaruueckoe omnucanue. Teopema  KotenbHukoBa. CoiictBa  Z-
npeobpazoBanus. JluckpetHas  mepematouHas ~ (QYHKIMS W YaCTOTHBIC
XapaKTEPUCTUKH UMITYJIbCHBIX CUCTEM.

Meroapl aHanmM3a YCTOWYMBOCTA M KA4ECTBA MMITYJBCHBIX CHUCTEM.
AHQJIMTUYECKUA METOJ CUHTE3a UMITYJIbCHBIX CUCTEM YIPABJICHHUS.

Cuctembl ynpaBieHus poOacTHOTO Kiacca. MeTobl OIEHKH YCTOMYUBOCTH.
Kpurepun pobacTHON yCTOWYHUBOCTH.

CiyuaiiHple MpOLIECCHI M HMX BEPOSTHOCTHOE omnucanue. (CBoilcTBa
BEPOSTHOCTHBIX XapAKTEPUCTHK.

AHaJIN3 CHUCTEM CTOXACTHYECKOTO Kjlacca MpH CIy4alHBIX BO3JICHCTBUSIX BO
BPEMEHHOM M YacCTOTHOMW oOjactsax. MeTonbl MAeHTU(PUKAIIMU CTOXACTUYECKHUX
cucteM. YpaBHeHue Bunepa-Xormda u crnocoOsl €ero perieHusl.

CuHTe3 ONTUMAIBHBIX CHUCTEM TI0 MHUHHUMYMY CpPEIHEKBAJIPATUUYECKOU
omuOku. HeoOxoaumoe U 10CTaTOYHOE YCIOBME MUHUMYMa. MeToauka CUHTE3a
ONTUMAJIBHBIX CUCTEM C YUeTOM €€ (PU3NIECKON OCYIIEeCTBUMOCTH.



Tema 2. ABTOMaTH3allUsl TEXHOJOTHYECKHUX NPOLECCOB M MPOU3BOJICTB
O6mue  mpuHIUOBI  TOCTpoeHuss  cucteM  aBTromartuzanuu  (CA)

TexHoJornyeckux npoueccoB U nmpou3BoAcTB (TII u IT). Tunbl npou3BoaCTB U UX
kinaccudukanus. Yopasienue npousBoactsom u TII.

OcHOBHBIE TpPUHIMUIB aBToMaTu3zauuu ynpasienus TII. Buasl cucrem
apromaTtuzauuu u ynpasienus (CA u Y) TIL

OcobGennoctu  moctpoenus ACP  pacxoma, ypoBHS, TeMIEpaTyphl,
COOTHOILIEHUS PAacX00B (TI0 BHIOOPY KOMHUCCHUH).

Pacuet HacTpoek perynsatopoB oqHOKOHTYpHBIX ACP (Ha mpuMepe ogHOTO U3
«TOYHBIX» METOJIOB).

WuBapuantueie ACP. Ilpunuunsr noctpoeHus. OcoOeHHOCTH pacuera
Hactpoek. Kackagueie ACP. Ilpunuunsl noctpoenus. OcoOeHHOCTH pacuera
HAaCTpPOEK.

CucreMbl IPOrpaMMHO-JIOTHYECKOTO YIPABICHUS: HA3HAUYECHHWE W TPHUHIIUI
IIOCTPOCHHUS.

HcnonHutenbHble YCTPOWCTBA CHUCTEM AaBTOMATHKU (MTHEBMATUYECKHUE,
TUIPABIMYECKUE WIH OJJIEKTPUYECKUE - MO BBIOOpY Komuccuu). OCHOBHBIE
XapaKTepUCTUKHU. Bupl pacyeTos.

[Ipountats ®CA TOro WM HMHOro mnpou3BoicTBa (mpouecca). [IpouuTtaTh
MPUHIUITHAIBHYIO 3JIEKTPUYECKYIO (THEBMATHUECKYI0) CXEMY aBTOMATH3ALUH.

Tema 3. MoaeaupoBanne 00bekToB 1 CY
[lonsaTus «Mozmenb» W «MojaenupoBaHue». Buasl moneneit, TpeOoBaHUs K

MozZensiM. MeToabl TOCTPOEHHST W HUCCIEAOBAaHUS MOJEJIEH, CpaBHUTEIbHBIN
ananu3. TumoBble MmaTemaTuueckue wmonenu oObektoB U CY. OnepaTopHbie
Mozenu. Moaenu B mpocTpaHcTBe cocTosiHusl. KoHeunble aBToMaTsl. MapKkoBcKue
CIIy4YalHbIE MTPOLIECCHI.

[HudpoBoe moaenupoBanue o6bekToB U CY. Meronbl AUCKpeTH3ALUU
HEenpepbeIBHBIX Mozeneil. IlocTtpoeHne BpeMEHHBIX NMHAMUYECKHX IPOILECCOB.
Nnentudukanus matemaTudeckux mojesneit o00bekToB U CY. OCHOBHbBIE TOHSTHS.
Mertonb! uaeHTU(PUKALUY, CPABHUTEIBHBIN aHAIN3.

CrniocoObl 3a1aHKs] MaTeMaTUYECKON MOJAENH (MOJEIHN «CEPOTro» U «UEPHOT0»
amuka). Knaccudukanus mopeneld mo BpEeMEHHM, BHJY 3aBUCHMOCTH, YPOBHIO
dbopmanuzanuu. Ilonstue o 3amavue uaeHTUGUKaMU. MecTo HIeHTUDUKAUU B
oOmielt mpobiieMe MaTeMaTHuecKoro MoenupoBaHus. [Ipumepbl CTPYKTYpHBIX
CXeM, BKIIFOYAIOIIHE MPOIECcC UICHTU(PUKAIIMN 00BEKTA.

Perpeccruonnsiii ananmms. OcHoBHoe ypaBHeHue MHK. I'unoressl u MeToinka
kiaccuueckoro MHK. CsoiictBa MHK-oneHOK.



Tema 4. UncjaeHHbIE METOABI
[TpubnmxeHHoe pelieHne anreOpanvdeckKux M TPAHCICHIACHTHBIX YpPaBHCHHUIN

(aHanmuTHYeCKU Crmoco0 OTAENeHUsT KOpHEH; METOAbl YTOYHEHHUS KOpPHEM:
JTUXOTOMUH, Xopa, KacaTeNbHbIX, KacaTeJbHbIX (YIpOILEHHBIH),
KOMOMHUPOBAHHBIN, UTEPALNI; OLIEHKA OTPEIIHOCTU MPUOIUKEHU ).

Pemennie cucrem nuHeWHBIX YypaBHeHMM (MeTonbl: [aycca, ['aycca c
BBLIOOPOM TIJIaBHOTO 3jeMeHTa, ['aycca-KopaaHa, mpocThix uTepanui, 3enaens;
npuUMeHeHue Metoja laycca [l BBIUMCICHUS JIETEPMUHAHTOB; NpPUMEHEHUE
Merona ['aycca st oOparieHust MaTpuil).

Wurtepnonsuusa (QyHKIUI (Teopema CyIIECTBOBAHUS U E€IUHCTBEHHOCTH
MHTEPNIOISIUOHHOTO TOJMHOMA; HWHTEPHOJALMOHHBIE MMONMHOMBI HblOTOHA;
UHTEPNOISIMOHHBIM  monuHoM  Jlarpawka; — SKcTpamossiiusi;  oOpaTHas
MHTEPIOISAHUS; OLICHKA MOTPEIIHOCTH npUOIMKEHUS byHKUIMN
MHTEPIOISIUOHHBIM TOJMHOMOM; BBIOOpP ONTUMAJBHBIX Y3JI0B HHTEPIONSINY;
CIUTAMH-UHTEPIOJISALINS).

[IpuOnuxeHHOEe BBIYKMCICHUE OIPEEICHHBIX WHTErpaioB (KBaJpaTHbIE
dbopmynbl:  mpsMoyroibHMKOB, Hbiorona-Korteca (tpamenuii, Cumricona),
YeOnImieBa, ["aycca; olieHKa NOTpeIHOCTH KBaIpaTypHBIX (popmyin).

UYucneHnHoe pemeHne OOBIKHOBEHHBIX U] EepeHIMaNbHbIX YpaBHEHUN
(metonsl Oinepa, Ditnepa (yrouHeHHbIN), Anamca, Pynre-Kyrra 4-ro nopsika,
MunHa; 4YHCIEHHOE pelnieHue cucteM JTud@epeHIralbHbIX YpaBHEHUNH U
b depeHIrnanbHbIX YpaBHEHUH BBICIIUX TOPSIKOB).

Martematuyeckass 00paOOTKa SKCHEPUMEHTAIbHBIX JIaHHBIX  METOJIOM
HAaMMEHBILIUX KBaJIPaTOB.

Tema 5. PoOooToTeXHMYECKHE CHCTEMbI
OCHOBBl KHHEMATHUKM W KOHCTPYKIIMM MAaHUITYJISTOPOB IPOMBIILIEHHBIX

pobotoB (IIP). Cucrembr oceit manunynstopa. Ilpsmas u oOpatHas 3amgauud o
MoJIOKeHUH MaHunynaropa. Kiaccudukanus ynpaisioliux CUCTEM pOOOTOB.
[Tokonenuss poGOTOB M uX oTmuusg OT  mnokojeHuit DBM. Ilporpammuoe
yIpaBiieHWE NPOMBINIIEHHBIMU poOoTamu. LIMKI0BOE, MO3UIIMOHHOE U KOHTYPHOE
ynpasienue. CTaiuu NpoeKTUPOBaHUSL cUcTeM Jiornueckoro yrpasieHus (CJIY).
OTnnuus B cTagusX MPU allapaTHOW U MPOrPAMMHOM peann3anusix.

[lonsitue o mpaBuwibHBIX cersx lletpu. J)KuBocTh M 0€30MacHOCTH CETEH.
Bxonnbie u BoIxoHbIe o3unuu cetu Iletpu. YcnoBus cpabaTbiBaHus IEPEXO0B
ceru [letpu.

I'pad omepaumii M ero uUCHOJB30BaHUE TMPU MOJEIUPOBAHUU CHUCTEM
noruyeckoro ympasiaeHusi (CJIY). CranpapTHas NO3UIIMOHHAs —CTPYKTypa
noctpoenus cucreM yrpanenus (CtIIC). Hanucanue ypaBHenuii 61okoB CTIIC.

CeHcopHble ycTpoicTBa ouyBcTBIeHUs [IP u o00iacth UX NpUMEHEHHS.
OcHOBHBIE METOJIbI 00pabOTKHM CEeHCOpHOW HH(opMaruu. Tumbl mnepeaaronux
kamep poOoToB. Mx obuias xapakrepuctuka. BuaukoHoBas Tpyoxka.



SCARA-po6otsl. UUx co3zmatens. OcHoBwl sizbika SCOL. I'pynmbl komanz.
[IpocTpaHCTBEHHOE€  KBAaHTOBaHWE  H300paKEHHS W KBAaHTOBAaHHWE  TO
uHTeHcuBHOCTU. [Tonstre nukcens. [lonsTue ypoBHs ceporo.

MeTtoapl  criiaKMBaHUS: yCpeIHEHHUE OKPECTHOCTH,  YCPEIHEHHas
dbunpTpanus, ycpennenue nzoopaxenus. Onpenenenre kpomok. Macku Cobens u
Jlamaca. IloHsgTue o enmHoM KoJie.

Tema 6: Texnnueckue cpecTBa aBTOMATH3ALUH
lNocynapcTBennas cucrema mnpubopoB u cpeactB aroMatuzauuu (I'CII).

HaznaueHue, NpuHIUII MOCTPOEHUS U CTPYKTYpa. YHUPUKALMS U CTaHAAPTU3AIUS
I'CII. IIpuHIMO arperaTupoOBaHUs.

OcHoBHBIE MOHATUA 00 dJIEMEHTax cucTeM aBToMaruzaluu. Knaccudukaims
AJIEMEHTOB aBTOMATUYECKUX CUCTEM.

VY351pl  NHEBMATHYECKHMX  YCTPOWCTB  aBTOMATHKU. Jlpoccenupyronue,
€MKOCTHBIE JJIEMEHThl. MexaHO-ITHEeBMAaTHUeCKHe MpeoOpa3oBaTed CHUTHAJOB.
[IpeobpazoBarenu pona DHEPTHUM. DIIEKTPONTHEBMATUYECKHUE u
MTHEBMOAJIEKTpUUECKUE mpeodpa3oBaTenu. [IHeBMaTuueckue HCIOTHUTEIbHbIE
MEXaHU3MBI.

DNEeMEHTBl PETYIUPYIOUIMX YCTPOMCTB ITHEBMOABTOMATHKH. JIEMEHTHI
CPaBHEHHSI U CyMMAaTOpbl, IOBTOPUTEIN U YCWIMTENN MOIIHOCTH, THEBMOPEIIE U
MTHEBMOpPACHpPeIeTUTENIH, BHIYUCIUTENbHbIE U (YHKIIMOHAIbHBIE YCTPOICTRA.

DNEeKTpUYECKUE  DJEMEHThl  aBTOMATHUKU.  OIEKTPOHHBIE  CpEICTBa
aBTOMAaTH3aLNH. [lonynpoBOAHUKOBBIE JIMHEWHbIE 17} HEJIMHEWHbIC
npeo0pa3oBaTeM aHAJIOTOBBIX CUTHANOB. [IpoMBIlIIIEeHHBIE TOTYIPOBOJHUKOBBIE
YCTPOICTBA aBTOMATUKU. AHAJOTOBBIE W HMMIIYJbCHBIE PETyIHUpYIOUUe OJOKH.
[TonynpoBogHUKOBBIE (HOPMUPOBATENU TUIIOBBIX 3AKOHOB YIIPaBJICHUS.

N3meputensHO-peoOpa3oBaTesibHbIe CpeAcTBa aBTOMAaTHU3aLIUH.
[loTeHIMOMETpUYECKUI, HMHAYKTHUBHBIE W  €MKOCTHbIE  IpeoOpa3oBarenu
MIEpEMEILICHMUS.

[IporpamMmmHBIE CcpeAcTBa aBTOMAaTth3aluM. JIMHIBUCTHYECKHE CpENCTBA
nporpammupoBanusi MK. mnporpammHoe obOecrieueHHe CBsI3U € OOBEKTOM
apromatuzauun. SCADA-cucrema. OC peanbHOro BpeMEHHU.

Onepanuonnbit  ycunutens (OY), kak  (QYHKIIMOHAIBHBIA  3JIEMEHT
aHanoroBoi cxemotrexHuku. Ctpykrypa. WneanbHas monens u 00OCHOBaHME
WHKEHEPHOTO TMOJX0Ja K pacuery cxem Ha peanbHbix OV  (mpumepbl
(GyHKUMOHANBHBIX ~ OJIOKOB C OCHOBHBIMH PAacYeTHbIMU COOTHOIICHUSIMU).
[Torpemnoctu cxem ¢ OY.

Huddepenunansubiii kackan (IK), kak oCHOBa CXEMOTEXHHMKH yCHIIUTENEH
noctosinHoro Toka (YIIT). Momemun K B pa3nuuHbIX pexuMax, OCHOBHBIC
XapaKTepUCTUKH B OOJACTH MEPEMEHHBIX COCTAaBISAIOMMX. MeTonbl yInydIleHUs
xapakrepuctuk K.



CrpykTypHass opraHu3auus MHUKPOKOHTpoJuiepoB cemeiictBa MK-51.
OUpPMBI-U3roTOBUTENN  KOHTpoJulepoB cemeiictBa MK-51 u  ocoOeHHocTH
BBIIIYCKAaEMbIX MMM KOHTpOJUIepoB. PacmpeneneHue mnaMsTH KOHTPOJUIEPOB
cemeiictea MK-51.

[IpuMeHeHne YHHMBEPCATbHOIO ACHHXPOHHOTO MpHUEeMO-NIepeaTuynuKa st
OpraHu3aluyd  MYJbTUMHUKPOKOHTPOJUIEpHBIX  cucteM. CucremMa  KOMaHA
MHUKpPOKOHTposiepoB cemerictBa MK-51. Taitmepsl, npepbiBaHus.

Opranuzaiys B3auMoIeCTBUSI MUKPOKOHTPOJIJIEPA C OOBEKTOM YIPABICHHUS:
a) BBOJ HH(pOpMAIIMU C JaTYUKOB: O) BBIBOJ YIPABJISAIOIMIMX CHUTHAJIOB;, B)
peanuzanus QyHKIUH BpEMEHU; T') MpeoOpa3oBaHUE KOOB.

Tema 7. IIpoekTHpoBaHUe CHCTEM aBTOMATH3ALUM HA 0a3e
BBIYHC/JIUTEIBHBIX CPEICTB
Otansl npoeKTupoBanus. OrpaHUYCHHS TIPU MPOCKTHPOBAHUH.
SCADA-cucrema GoodHelp. OchHoBbl pabGotbl. OCHOBHBIE 3aJayW,

pemaeMble SCADA-cucremamu. Apxutektypa TuUnoBoii SCADA-cuCTEMBL.
Oo0mMmeH pauasiMu B SCADA-cucreme.

YHupuuupoBaHHOE KOMIUIEKTYIOIIEe 000pYJOBaHUE CUCTEM aBTOMAaTHU3alluU
MHKPOIIPOLIECCOPHOTO KJIacca.

YcTpoiicTBa yaJeHHOr0 U paclpeeIeHHOro cOopa JaHHBIX U YIpaBiIeHUS
cepun [-7000. Kparkue xapakKTepuCTUKM UM Ha3zHaueHue. I[IpombllieHHbIE
KoHTposuiepsl cepun [-7188. Kparkue xapakTepuCcTUKN U Ha3HAYEHUE.

KoMmmyHnukanronnsle Monynu (agantepsl RS-232/422/485; mnoBtoputenu
UHTEPPENCOB, KOHBEPTOPHI UHTEPHENUCOB, PATUOMOIEMBI).

CoBpemenHoe cocTosiHue U TeHaeHuuu pa3sutus BC. TIoHATHE apXUTEKTYpHI
BC. Mogens Beruncienuit @on-Heiimana. Ilapamiensueie BC. Cucronuueckue
anroputMbl 1 BC ux peanusyroniasi.

Texnonorus nepeaaun nanubix B pacnpeneneHubix BC. Tlonsatue o cnocobax
KOMMyTanuu coobmennit. Kommyranusi nakeroB. OyHKIMHU, peagu3yeMble IMpHU
KOMMYTAaIIMU NAKETOB. ATIapatypa Hepeaadu 1aHHbIX. MoaeMsl.

DOTanoHHas MOJENb B3aMMOJEHCTBUS OTKPBITBIX CHCTEM. XapaKTEPUCTUKA
ypoBHEN  B3aummoxeicTtBus. llpeumymiectBa W HEOOCTAaTKU  YNPABJICHUS,
pacpeneIeHHOTO M0 YPOBHSM.

Cetu OBM. Tononorus. ®uznueckue 3neMeHTsl. [IpoToKoIbL.

OCHOBBI IPOrpaMMHUPOBAHUS HAa MAIIMHHO-OPUEHTHPOBAHHBIX S3BIKAX.
PeructpoBas ctpykrypa nponeccopoB 186. CermentHas aapecanus. Ctek. BBon-
BBIBOJI B si3blke accemoOiiepa. ['padrika B MallMHHO-OPUEHTHUPOBAHHBIX S3bIKAX.
IlonsiTue mnpepeiBanuil. OpraHu3anuss OPEPbIBAHUNM OT BHEIIHUX YCTPOWCTB
(Taiimep).



Tema 8. UndopManmoHHbIE CHCTEMbI 1 HHCTPYMEHTAPHH
NporpaMMMpoOBaHus
OOmme mpencraBieHUs O TMPOLECCE YIPaBIEHHUA C TOYKUH 3pEHHUs

nHpopmanmu. TexHudeckoe obecniedyeHne HWHPOPMAIIMOHHBIX TEXHOJIOTHUN
ynpasieHus. [IporpamMMHbie cpeacTBa WH(POPMAIMOHHBIX CUCTEM YIPABICHUS.
OcHOBHBIE 33/1a4d TPOTrPAMMHOT0 o0ecrieyeHus: 6a3 TaHHBIX.

KuzHeHHBIH UK WHMOPMAIIMOHHBIX CHUCTEM, €€ OCHOBHBIE KOMIIOHCHTHI.
Ienu u npo6yemMbl MIpU MPOSKTUPOBAHUM 0a3 JaHHBIX. ba3bl TaHHBIX B CTPYKTYype
MHPOPMAIIMOHHBIX CHUCTEM. TpeOoBaHUs, NpenbiBIsieMble K 0a3aM JaHHBIX.
CYB/J. IloHATHS [NEPBUYHOTO W BTOPUYHOrO Kitoya, wuHAekca. llonstue
Tpan3akuuii. CriocoOsl o0ecrneueHus! 1eJI0CTHOCTH JIaHHBIX.

®usnueckas opranuzanus naHHeix B CYB/I. [locnenoBaTenbHOE U CBA3aHHOE
pacnpenenenue namsati. CTaTUUeCKOe U JUHAMUYECKOE pAaCHpEeAcICHUE MaMsTH.
MeTobpl MOUCKA U UHJIEKCUPOBaHUS (haliiIoB.

NuTtennexktyanbHble UHPOPMAITMOHHBIE CUCTEMBI.

NHCcTpyMEeHTapuii TEXHOJOTUM MPOTrpaMMUpPOBAHUA. S3BIKM U CpEIbl
MporpaMMHUpPOBAaHUS — COCTaB, Ha3HadeHue, kiaccudukamus. CoBpeMEHHbIC
BO3MOXHOCTH SI3bIKOB W Cp€Jl MPOrpaMMHUpPOBaHUA. TpaHCISATOP, KOMIHISTOP,
MHTEPNPETATOP: ONPEACICHUE U HaA3HAUCHUE.

[Tonsitue cTpykTyphl AanHbIX. Knaccudukamus ctpykTyp naHHbiX. OCHOBHBIE
TUIBl JaHHBIX, UX o0coOeHHOCTH. CrocoOwl mpejacTaBieHus B mamsitu DOBM
MEPEMEHHBIX Pa3IMYHBIX TUNOB. DOpMBI mpeacTaBieHuss uuceal B OBM.
Pa3zmenienue B namsitu 9BM MaccuBOB, MHOKECTB, 3aIlIMCEH, CTPOK.

Cratnyueckue M JUMHAMUYECKUE MEpEMEHHbIC. /[MHAMHUUYECKHE CTPYKTYpPHI
nanHbiX. Buabl cnuckoB. Crek. Ouepens. Konbio. Peanuzanusa mnpocTenmmnx
omeparnuii nmpu paboTe CoO CTEKOM — 3aHECEHHE AJIEMEHTa B CTEK, MU3BJICUCHUS U3
creka. [Ipumepsl 3a71a4, pelaeMbIX ¢ MOMOIIBIO CITUCKA.

[Tonsitue «@PHEKTUBHOCTE» W «ONTHUMU3AIUMU» Mporpamm. Kpurtepuu
ONTHUMU3AIMU TporpaMmMHOro koaa. CrnocoObl ONTHUMHU3AIMH IO 3aTpaTam
MPOLECCOPHOTO BpPEMEHHU, IO 3aTpaTtaM mnamMaTtu. IIpumMepsl onTUMU3aLUU
MPOrPAaMMHOT0 KOJ1a.
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