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1. O01wue moJI0KEeHNS

[Tpuem BCTyNHTENbHBIX UCTIBITAHUN periiaMeHTupoBaH [IpaBuiamu npuema Ha 0OydeHue
1o o0pa3oBaTeNbHBIM MPOrpaMMaM BbICILIET0 00pa30BaHUs — MporpaMMaM MOJATOTOBKHM HAYYHBIX U
HAYYHO-TIEJarOTHYECKUX KaJPOB B aCHHUPAHTYpe (peaepanbHOTrO rocylapcTBEHHOTO OHOKETHOTO
00pa3oBaTENbHOTO  YUPEXKACHUS BbICIIEro oOpasoBanusi «Poccuiickuii  rocynapcTBEHHBIN
yauBepcuteT uM. A.H. Koceiruna (Texnonoruu. Jlu3zaiin. FickyccTBo)».

2. ConepxaHue U CTPYKTypa BCTYUTEIBLHOTO SK3aMeHa

DK3aMeHAIIMOHHBIC OWJIEeTHl (OPMUPYIOTCS W3 TIEPEYHS BOMPOCOB, IMPEACTABICHHBIX B
MporpamMMe BCTYITUTEILHOTO UCTIBITAHHMS.

Kasxp1it 2x3aMeHaIMOHHBIN OWJIET BKIIIOYAeT 2 BOMpoca.

Bpewms BeinonaHenust padoTel — 60 MUHYT.

3. Llenu BCTYNUTENbHBIX UCTIBITAHUI

BoisBiieHre crnienUalbHBIX 3HAHUM, MOJYYEHHBIX B MPOIECCE TMOJMYUYECHHs] BBICILIETO
oOpa3oBaHHs B clenquaiureTre H(WIKM) MarucTparype, HaydyHOro MOTEHIHada M OOBEKTUBHOM
OILICHKU CITOCOOHOCTH JIMII, MOCTYTAIOIINX B ACTIUPAHTYPY.

4, KpI/ITepI/II/I BBICTABJICHHUA OLICHOK I10 PE3YyJIbTaTaM BbIIIOJIHCHUS SK3aMCHAIITMOHHBIX BaHaHI/Iﬁ I10
crnenuaabHOM JUCIUTIINHE

MaxkcruManbHOE KOJIMYECTBO OAJIOB 3a BCTYMUTENbHbIE HcnibITanus — 100 Gaisos
MuHuMaibHOE  KOJIMYECTBO  OajioB, TMOATBEP)KIAIOIIEE YCIEIIHOE IPOXOXKACHUE
BCTYNMUTEIBHOTO UCTIbITaHus — 50 OannoB

KPUTEPUU OLIEHUBAHUSA BAJLII
Jan monHbIf, pa3BEPHYTHIM OTBET HA IMOCTABIEHHBIM BOMPOC, IMOKa3aHa 95-100
COBOKYIIHOCTb OCO3HAHHBIX 3HaHMM 00 00beKTe, NpOSABIAIOLIASACT B
CBOOOJTHOM OpPMEHTUPOBAHUM MOHATHIMM, YMEHUHU BBIJIENATH CYLIECTBEHHBIE
Y HECYIIECTBEHHBIE €T0 MPHU3HAKH, NMPUYMHHO-CIICJICTBEHHBIC CBSI3U. 3HAHHE
00 00beKTe JeMOHCTpUpYeTcs Ha (OHE NMOHMMAHUS €ro B CHCTEME JaHHOMN
HAayKA U MEKIUCHUIUIMHAPHBIX cBsi3eil. OTBeT (GopMynHupyercsi B TEpMUHAX
HayKd, M3JIO)KEH JIUTepaTypHbIM  SI3bIKOM, JIOTWYEH, JIOKa3aTeseH,
JEMOHCTPHPYET aBTOPCKYIO TIO3HIIHUIO.
Jlan TONHBIN, pa3BEPHYTHIM OTBET HA IIOCTABIEHHBIM BONPOC, IOKa3aHa 85-94
COBOKYITHOCTh OCO3HAaHHBIX 3HaHHWHA 00 OOBEKTe, JOKa3aTeIbHO PACKPBITHI
OCHOBHBIE IIOJIOKEHHSI TEMbl; B OTBETE IMPOCIEKHUBAETCSA YETKasi CTPYKTYpa,
JIOTHYECKas TOCIEN0BATEIbHOCTh, OTPAXKAIOMIAs CYIIHOCTh PAaCKPBIBAEMBIX
MOHATHUH, TeopuH, siBJIeHUN. 3HaHUEe 00 00BEKTe JAEMOHCTpUpYeTcs Ha (oHe
MOHWMAaHMsI €r0 B CHCTEME JAaHHOW HAYKH M MEKIMCUUIUIMHAPHBIX CBSI3CH.
OTBeT U3J0XKEH JUTEPaTypHBIM SI3BIKOM B TE€PMHMHAX HaykKu. Moryr ObITh
JIOMYyIICHBl  HEeMO4Y€Thl B ONpEICNICHHWH  TOHSATHH,  WCIpPaBJICHHBIC
CaMOCTOSITENILHO B MPOIIECCE OTBETA.
JlaH TIONHBIA, pa3BEPHYTHIH OTBET Ha IOCTABJICHHBIH BOIPOC, ITOKAa3aHO 76-84
YMEHHUE BBIJICTUTh CYIIECTBEHHbIC M HECYIECTBEHHBIE MPU3HAKH, TPHUYUHHO-
cieAcTBeHHBIE CBsI3U. OTBET YETKO CTPYKTYPHPOBAH, JIOTHYEH, H3II0KEH
JUTEPATYpHBIM S3BIKOM B TEpMHHAX Haykd. Moryr OBITh JOMYILEHBI
HEOYETHl M HE3HAYHWTENNbHBIC OIIMOKH, WCIIPABICHHBIE CAMOCTOSTEIHHO B
npolecce OTBETA.
JlaH momHBINA, HO HEJOCTATOYHO IMOCJIEAOBATEIbHBIM OTBET HA ITOCTABJICHHBIN 65-75




BONPOC, HO TMpPHU OSTOM I[OKA3aHO YMEHHUE BBIACIUTh CYIIECTBECHHBIE H
HECYILIECTBCHHbIE MpPU3HAKM U [PUYUHHO-CIEACTBEHHbIE CBA3M. OTBeT
JOTMYEH M U3J0XKEH B TePMHHAX HayKu. JlomymieHbl OMIMOKH B PACKpPBITUU
MOHATUH, YOTpeOIeHur TepMUHOB. PeueBoe odopmiieHre TpedyeT momnpaBok,
KOPPEKIIHH.

JlaH HemoJHbBI OTBET, JIOTMKA M I0CIEI0BaTEIbHOCTh HM3JI0KEHUS HMEIOT 50-64
CYIIECTBEHHBbIC HapymeHus. JlonymieHnsl rpy0obie OMMOKK NpU ONpeAeTIeHUN
CYIIHOCTH DPAaCKpbIBa€MbIX IOHSATUH, TEOpUH, SBJICHHUH, BCIEIACTBUE
HETMOHUMAHUS MX CYIIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB U CBs3eil. B
OTBETE OTCYTCTBYIOT BBIBOJIbl. YMEHHE PACKpPbIThb KOHKPETHbIE MPOSBICHUS
0000IIEHHBIX 3HAHUI He TIOKa3aHo. PeueBoe odopmieHne TpedyeT monpaBok,
KOPPEKIIHH.

JlaH HENOJHBIA OTBET, MPEACTABIAIOMIUN COO0N pa3po3HEHHbIE 3HaHUS 1O | 49 u HUXe
TeMe BOIIPOCa C CYLECTBEHHbIMU OIIMOKaMU B onpeaeneHusx. [Ipucyrcryer
(bparMeHTapHOCTb, HEJIOTUYHOCTh M3JI0KeHus. He moHUMaeT cBA3b AaHHOTO
IOHATHUS, TEOPUM, SBJICHUA C JPYTUMH OOBEKTaMHU  JUCLMILIMHBIL.
OTCyTCTBYIOT BBIBO/IbI, KOHKPETH3AIMS M JOKA3aTEIbHOCTh M3JI0KEHUs. Peub
HerpamMoTHas. J{ONMOJHUTENbHBIE M YTOUHSIOLIME BOMPOCHI HE NPUBOIAT K
KOPPEKIIMH OTBETa HE TOJHKO Ha MOCTABJICHHBIA BOMIPOC, HO W Ha ApPYyTrHe
BOMNPOCHI TUCIUILUIMHBI.

5. CMCOK TeM BCTYNUTENbHBIX UCIIBITAHUH.

Teopusi aBTOMATH4YECKOI0 YIPABJICHUS

OcHOBHbIE TOHATUS TEOPUM YIpaBieHus; kiaccudukauus cucreMm ynpasieHus (CVY);
3alauyd  TEOpPUM YIPABIEHUS; JMHEHHbIE HENpepblBHbIE MoJeau U xapakrepuctuku CVY;
muddepeHManbHble  ypaBHEHMsI, IepefaToyHble  (QYHKUIUM, BpEeMEHHblE M  YacTOTHBIE
XapaKTepUCTHKH;, MOJICIA BXOA-COCTOSIHHE-BBIXOJ; TpeoOpa3zoBaHus (OpPM IpenCTaBICHUS
MOJZIETIE; aHalW3 OCHOBHBIX CBOWCTB JHMHEHHbIX CVY: YyCTOWYMBOCTH, WHBAapUaHTHOCTH,
YyBCTBUTEJIBHOCTH, YIPABISEMOCTH M HaOJIOIaeMOCTH; KAayeCTBO IIEPEXOJHBIX IPOLIECCOB B
muHeinblx CY; 3amaun U MeToApl cuHTe3a JinHelHbIXx CVY; nuHeiHble nuckperHsle mojenu CY:
OCHOBHBIE MOHATHS 00 ummynbcHbIX CVY, knaccupukanmst nuckpetHsix CVY; aHamu3 W CUHTE3
muckpetHeix  CVY; HemuHeinnsle Mozaenu CVY; aHaiM3 paBHOBECHBIX PEKHUMOB; METOJbI
JMHEeapu3allud HEJNMHEHHbIX Mojened; aHanu3 noseneHus CVY  Ha (a3oBoil miIockocTw;
YCTOMYMBOCTD TIOJIOKEHUI PAaBHOBECHS: IEPBBIM M BTOpOM MeTonbl JISnmyHOBa; aHamu3 U CHHTE3
JUHEHHBIX CTOXAaCTUYECKUX CHUCTEM IPHU CTALIMOHAPHBIX CIIYYaWHbBIX BO3JIECHCTBUSIX; ONTHUMAaJIbHbIE
CUCTEMBI YIPABJICHUSA: 3aJaud ONTUMAJIBHOIO YIPAaBJICHUS, KPUTEPUU ONTHUMAIBHOCTH; METOJBI
TEOpPUH ONTHUMAJIBHOTO YINpPaBICHUS: KIACCUUYECKOE BAPUAIMOHHOE MCUUCICHHE, TPUHIUI
MakCUMyMa, IMHaMu4eckoe mporpammupoBanue; CVY onTumaibHble MO OBICTPOAEHCTBHIO,
ONTHMAJbHBIE IO PACXOJy PECYpCOB M pacXOJy SHEPruu; AaHAIUTUYECKOE KOHCTPYHMPOBAHUE
ONTUMAJIBHBIX PETYIATOPOB; POOACTHBIE CUCTEMBI M aAIITUBHOE YIIPABICHHE.

Texnuveckue H3MepeHusi, METPOJIOTHS, CTAHIAPTH3ALMSA U CePTH(PUKALUSA

FOCYIlapCTBCHHaSI cucremMa HpI/I60pOBI MNPUHIUIIBI ITOCTPOCHUA, KJ'IaCCI/I(bI/II(aL[I/IH CpCaACTB
HU3MEPCHHUA U aBTOMATU3allu, OCHOBHBIC BETBU CUCTEMbI, HOPMHUPOBAHUC XAPAKTCPHUCTHUK CPCIACTB
HU3MCPCHUA U AaBTOMATHU3ALlMH; THUIIOBBIC CTPYKTYpPbI CpPCACTB HN3MCPCHUA, I/IH(bOpMaI_II/IOHHO-
HU3MEPUTECIIbHAA CHCTEMA, BHJAblI TEXHHYCCKUX HSMCPCHI/Iﬁ; HU3MEPCHUE TCOMCTPHUYCCKUX H
MCXAaHUYCCKHUX BCIIMYUH, TCMIICPATYpPhbI, HABJICHUA, YPOBHA, pacxoda, OHNPCACICHUC CBOICTB M
COCTaB BCIICCTB, OKOJIOTMYCCKUX MapaMETPOB, KOHTPOJb KAa4CCTBA MPOAYKIHUHU, METPOJIOTHUCCKOC
o0ecrneueHre TEXHUYECKUX I/ISMepeHI/Iﬁ.

OCHOBHBIC IOHSATHS H OIPCACIICHUA MCTPOJIOTUH; BHIBI H3MCpCHHfI; IMOrpeIIHOCTHU



U3MEpPCHNH; BEPOATHOCTHBIC OLIEHKH ITOTPEHIHOCTH HM3MEPEHUs; CpPEeICTBa M3MEPEHHH; OCHOBBI
METPOJIOTHYECKOT0 OOECIeYeHHUs; TMOATOTOBKA HW3MEPHUTEIBHOTO JKCIEpUMEHTa; o00paboTka
pE3yNbTaTOB M3MEPEHUs; IPAaBOBBIC OCHOBBI OOECIEUYECHHUS EIUHCTBA W3MEPEHHUH; OCHOBHBIC
noJjioxkeHus 3akoHa P® 06 obecriedeHnn eMHCTBA U3MEPEHUH; MTPaBOBbIe OCHOBBI M Hay4Has 0aza
CTaH/JapTU3alM{; TOCYJapCTBEHHBI KOHTPOJIL M Haa30p 3a COONMIofeHHEM TpeOOBaHMMA
TOCYJapCTBEHHBIX CTaHJIAPTOB; OCHOBHBIE IIENH, OOBEKTHI, CXEMbl M CHCTEMBI CEpTHU(UKAINY;
o0s13aTenbHas U J0OpPOBOJIBbHAS CepTU(HKALNS; TPABUIIA M MTOPSIOK MTPOBEICHUS CEPTU(DUKAIINN.

IIporpamMupoBaHne U OCHOBBI AJITOPUTMU3ALMHU

OcHoOBHBIE BHJBI, ITalbl IPOCKTUPOBAHUSA U KU3HEHHBIM LIMKJI IPOTPAMMHBIX IIPOLYKTOB;
CUHTAKCUC M CEMAHTHKa aJrOPUTMHUYECKOTO s3bIKa IPOIPaMMHUPOBAHUSA; CTPYKTYpHOE H
MOZYJIBHOE IPOrpaMMHMpPOBAHHUE; TUIM3ALUA M CTPYKTypU3alMs IPOrPaMMHBIX JIaHHBIX;
CTaTUYECKUE M AMHAMMUYECKUE JTAHHBIE; KJIACChl aJITOPUTMOB; METO/bl YACTHBIX LIEJIEH, NOIBEMBI
BETBEH M I'PAHHUL, 3BPUCTUKA; PEKYPCHUs M UTEpalus; COPTUPOBKA U IOUCK; METOIbI U CPEICTBa
00BEKTHO-OPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHMS;, CTaHIApTHl Ha pa3pabOTKy MPUKIATHBIX
IIPOrPaMMHBIX CPEICTB; JOKYMEHTUPOBAHUE U DKCILTyaTalusl IPOrPaMMHBIX CPE/ICTB.

BoruuciaurebHbIe MalIMHbI, CUCTEMbI U CE€THU

MHoOroypoBHeBasi OpraHu3anys BHIYMCIUTENIBHBIX ITPOLIECCOB, allllapaTHbIE U IIPOrPaMMHbBIE
cpeacTBa, Kiaccu(ukanys, Ha3HAYCHUE; MOHATUSA O (PYHKIIMOHAIBHOMW, CTPYKTYPHON OpraHU3aIuu
u apxutekrtype BM; ocHOBHBIE XapakTepucTUKM BM, MeTOIbl OLEHKHU; apXUTEKTYpHBIE METOJBI
IIOBBIIICHUS]  [TPOU3BOJUTEIBHOCTH, IPOLECCOPHI, YCTPOMCTBA; OpraHM3alus YIPaBJICHUS,
COBPEMEHHBIE MMKPOIIPOLECCOPBI, TEHACHLUMH Ppa3BUTHs; MHUKPOKOHTPOJUIEPHI, TEHACHLUU
Pa3BUTH;, THIIBI M OCHOBHBIC MPUHIUITEI MOCTPOCHUS NEPHU(PEPUIHBIX YCTPOWUCTB, OpraHU3aAIMs
BBOJa-BbIBOJIA, IIPEPBIBAHMS, IEPCOHAIBHBIE KOMIIBIOTEPHI; NPUHLUI OTKPBITOM apXHUTEKTYpBI,
IIMHBI, BIIASHUE HA IPOU3BOJUTEIBHOCTb, CHCTEMHBIA KOHTPOJUIED M KOHTPOJUIED IIUH,
OpraHu3aiys BHYTPUMAIIMHHBIX OOMEHOB, OCOOEHHOCTH OpraHu3alMd padouux CTaHIUH U
CepBEpOB, MHOTOMAIIMHHBIE KOMIUIEKCHI, CTaHIApTHBIE MHTEPQEHCHl Uil CBSI3M KOMIIBIOTEPOB,
MHOTOIIPOLIECCOPHBIE ~ CHCTEMBl, OLEHKM  IPOU3BOAUTEIBHOCTH, TEICKOMMYHUKALUA U
KOMIIBIOTEPHBIE  CETH, BIIMSHHME CETEBBIX TEXHOJOTMH Ha AapXUTEKTYpy KOMIIBIOTEPOB,
MHAYCTpHAJIbHBIE CUCTEMBI, YHU(DUKALIKS, KOMIUICKCUPOBaHUE NH(OPMAIIMOHHBIX U YIIPABIISIONINX
CHCTEM.

MopaenupoBaHue cucTeM

Knaccudukanus Mozeneit U BUIbl MOJEIUPOBAHUS; IPUMEPBI MOJIENEH CUCTEM; OCHOBHbBIE
MOJIOKEHUS TEOPHU MOI00MS; STAlbl MATEeMaTUYECKOT0 MOJICTUPOBAHMSL; TPUHLIUIIBI TOCTPOCHUS U

OCHOBHBIE TPEOOBAHUS K MaTeMaTHYECKUM MOJIENISIM CUCTEM; 1IeJIM U 3aJa4l UCCIIeI0BaHUS
MaTeMaTHYeCKUX MojeJel cucteM; olmias cxema pa3padOTKH MaTeMaTHYeCKUX Mojeiel; GopMel
MIPEACTABICHUS] MAaTEMaTUYECKMX MOJEIIEH; METOJbl MCCIECIOBAHUS MAaTEMaTH4YECKUX MOJeIeH
CUCTEM U IIPOLECCOB, UMUTALMOHHOE MOJEIMPOBAHME;, METOAbl YIPOILIEHUS MAaTeMAaTHYECKUX
MOJEJIEH; TEXHUYECKHUE U ITPOTPAMMHBIE CPEJICTBA MOJEITUPOBAHMS.

TexHuYecKHne Cpeacrea aBTOMaTU3allMi U yIIpaBJICHUSA

TunoBble CTPYKTypbl W cpeacTBa cucTeM aBToMaTusauuu U ynpasieHus (CAunY)
TEXHUYECKMMHU 00BEKTaMH U TEXHOJIOTHYECKUMH IpolieccaMy, Ha3HAUE€HHE M COCTaB TEXHUYECKUX
cpeacte CAnY, HpOrpaMMHO-TEXHMYECKHE KOMIUIEKCHI; TEXHUYECKHE CpPENCTBA IOJYyYECHHS
uHpOpMAllUM O COCTOSHUM OOBEKTa YNpaBIEHHs, TaTYMKH, W3MEPHUTENbHbIE MpeoOpa3oBaTey;
TEXHUUYECKHE CPEACTBA MCIOJIb30BAaHUS KOMaHAHONW HHGOpPMAlMKU U BO3JEUCTBUS HAa OOBEKT
YIPABIICHUs, WCIIOJHUTEIBHBIE YCTPOWCTBA, PETYIMPYIOIIME OPraHbl; TEXHUYECKHUE CPEACTBa



npuema, mpeodpa3oBaHusd U Mepelayd U3MEPUTEIbHOM M KOMaHIHOW HMH(OpMAalUU MO0 KaHalaMm
CBSI3M, YCTPOMCTBa CBSI3M C OOBEKTOM YIPABICHUS, CHUCTEMBbl NEpeNavyd aHHBIX, HHTEPQEHCHI
CAuY; anmapatHO-TIporpamMMHbIe cpeacTBa pactpeneaeHHbix CAHY, JOKaJbHbIEC YIPABIISIIONINAE
BeranciuTensubie cet (JIVBC), Texamueckue cpeactBa oOpabOTKH, XpaHeHHs] WH(MOpPMALUU H
BBIPAaOOTKM KOMaHAHBIX BO3JEHCTBUI;, IU(pPOBBIE cpencTtBa o0padoTku mHpopmanuu B CAmnY,
yopasistomue OBM,  ympasnsitomine BbeiunciautTenbHblie  KoMiviekebl (YBK), mpowbinieHHbIe
(maaycTpHanbHbIC); MUKPO-OBM u Mukpo -YBK, nporpammupyemMbie Jorudeckre KOHTPOJIIEPHI,
MporpaMMUpyeMble  KOMITBIOTEPHBIE KOHTPOJUIEPHI, OAHOKPHUCTAIbHBIE MHUKPOKOHTPOJUIEPHI;
nporpamMMHoe obecrieueHue CAuMY; ycTpoiicTBa B3aUMOJEHCTBUSL C ONEPATHBHBIM IMEPCOHATIOM
CAunY, TUIIOBBIE CPEJCTBA OTOOPAKEHUS U JOKYMEHTHPOBAHUS MH(DOpPMAIIHH, YCTPONCTBA CBSI3U C
OlepaTopoM; TMPUHIUIBI I[OCTPOCHUS, KIacCUPHUKAUs U TEXHUYECKHE XapaKTePUCTUKU;
BHUJICOTEPMHUHAIBHBIE CPEICTBA, MHEMOCXEMbI, MHIUKATOPHI; ONEPATOPCKUE MAaHEIU W CTaHIUH,
PETUCTPUPYIOIINE U TTOKA3bIBAIOIINE TPHUOOPHI.

HNudopmannonHoe odecnevyenne cucTeM ynpaBJieHUs

HH(bOpMaL[I/IOHHOC O6€CHC‘ICHI/IC, I/IH(l)OpMaHI/IOHHBIC CHUCTCMBI, 0a3ml JaHHBIX, CHCTCMBI
YIpaBJICHUA O6azamu JaHHBIX, JKU3HCHHBIN ITUKJI HH(l)OpMaHHOHHOI;'I CHUCTCMBI;, OCHOBHBIC JTallbl
IIPOCKTUPOBAHUA I/IH(bOpMaI_[I/IOHHOﬁ CUCTCMBbI; BHCIONHCC IIPOCKTUPOBAHUC, OCHOBHLIC OJOTallbl
IMPOCKTUPOBAHUA I/IH(i)OpMaIII/IOHHbIX CUCTCM; A3BIKH OIIMCAHHWA JAaHHBIX U A3BIKM MAaHUITYJIUPOBAHUA
AAaHHBIMU B CHUCTEMax YIIPAaBJICHUA 0azamMu AaHHBIX; MCETOAbI OOCTYyIld; MHOTO03aJda4YHBbIC U
MHOTOITOJIB30BaTCIbCKUC HHq)OpMaHHOHHBIG CHUCTCMbI; pacCllMCaHuA W IIPOTOKOJIbI, 3alluTa H
CCKPCTHOCTDL JaHHBbIX.

WNudopmanroHHble ceTH U TeleKkoMMyHuKanuu. Haznauenue, GyHkium, coctas, CTpyKTypa,
XapaKTePUCTHKH KIacCUPUKAIM HHPOPMAIIMOHHBIX CETeH; MHOTOYPOBHEBBIE aAPXHUTEKTYPHI
MH(POPMALMOHHBIX ceTell; nH(POPMAllMOHHbBIE TPACChl; TEXHOJOTHMUYECKOE SAPO MH(POPMALMOHHBIX
TpPacc; Pa3sHOBUIAHOCTH KAHAJIOB: IIPOBOJHBIC; ONTOBOJIOKOHHBIE, PAaJMOKAHAJIBI, CITyTHUKOBBIC
KaHalbl, METO/AbI Iepelaud JaHHbIX Ha (U3NYECKOM YpPOBHE; METOAbI Iepelaud JaHHBIX Ha
KaHAJIBHOM YPOBHE; PEKOMEHJIAIIMH M CTaHAAPTHI B 00J1aCTH KOAWPOBAHUS U CKATUSI MHPOPMALIUH,
y3JIbl CETH IIAKETHOM KOMMYTallUW; OpraHu3alus JIOCTylla K CETAM IIaKeTHOM KOMMYTaluu B
MOHOITIOJIBHOM U MaKETHOM pPEeXUMax; apXUTEKTypa U CEpBHUCHI LIU(PPOBBIX ceTel MHTErpajIbHOro
00CITy’)KUBaHMsI;; OpraHU3alisl U COMPOBOXKIECHUE CEPBEPOB MH(DOPMAIIMOHHBIX CETEH; JOCTYI K
0a3aM JaHHBIM HH(OPMALIMOHHBIX CETEH; TEHIECHIIMU U MEPCIEKTUBBI Pa3BUTHUSI HH(POPMAIIMOHHBIX
ceTei.

NpenTnduxanus v THATHOCTHKA CHCTEM

[TocTpoeHne maTeMaTH4ecKUX MoJelneil OOBEKTOB M CHUCTEM IO JKCIEPUMEHTATbHBIM
JTAHHBIM; CTPYKTYpHasl U MapaMeTpuiecKkas MICHTU(PUKAIM; METOJIbBI TOCTPOSHHUSI CTATUYECKUX U
JUHAMHYECKUX MOJeNell OOBEKTOB YINpaBJICHHs; OMUCAHHE MOJETH IPH B3aUMOJICHCTBUU C
BHEIIHEH CpEeNo; MOJEIM BO3MYIICHUW; METOJAbl IUIAHUPOBAHUSA OSKCIEPUMEHTA; MPUHIIUIIBI
ONMCAHMS CIIOKHBIX CUCTEM; IEKOMITO3ULMS U arperupoBaHUE CI0KHBIX MOJENEN; MOJIEIIA CUCTEM
B MPOCTPAHCTBE COCTOSIHWI; OIEHHUBAHUE AJICKBATHOCTHM MOJENEH; 3aJa4d TEXHUYECKOU
JMArHOCTHKHU CUCTEM; IUarHOCTUPYEMbIE OOBEKTHI: TUHAMUYECKHE (HEIIPEPHIBHOTO U AUCKPETHOTO
NEUCTBUS); CTaTHYeCKue (KOHCTPYKIIMHA YCTAaHOBOK, KOMIIPECCOPOB, JHEProarperatoB M T.IL.);
JlnarHoctrueckue MOJENN; METOIbI JUArHOCTUPOBAHHUS; TPOTHO3UPOBAHUE U3MEHEHUS COCTOSHUSL.

TexHoJI0rN4YeCKHE npouecCsbl M MPOU3BO/ICTBA
TexHoaoruueckue IponEeCChbl OTPACIIN: KHaCCI/I(I)I/IKaL[I/IH, OCHOBHOC O60py,Z[OBaHI/IC u

arrmaparbl, IPUHIOUIIbL q)yHKLIHOHI/IpOBaHI/ISI, TEXHOJIOTHYCCKUE PEKUMBI M IMOKA3aTCIIW KadueCTBa
(byHKI_[I/IOHI/IPOBaHI/IH, pacdeT OCHOBHBIX XAPAKTCPUCTUK, ONTHMAJIBHBIC PCIKUMBI pa6OTBI; aHaJInu3



TEXHOJIOTUYECKUX MPOLIECCOB U 000PYNOBaHUA IJIs UX PealTn3alny, Kak 00bEKTOB aBTOMAaTHU3aI[UH
U YOPaBJICHUSA, YIPABISIEMBIE BBIXOAHBIE IIEPEMEHHBIC, YIPABIAIOIIME U PETYIHMPYIOLIUE
BO3CHUCTBUS, CTAaTUYECKHE M JUHAMUYECKHE CBOMCTBA TEXHOJOTHMYECKUX OOBEKTOB YIPABJICHHUS;
MIPOM3BOJICTBA OTPACIM: CTPYKTYpPHBIE CXEMBI MOCTPOEHHS, PEKHUMBI pabOThI, MaTeMaTUYECKHUE
MOJIEJIN MIPOU3BOACTB, aHAJIU3 IIPOU3BOJACTB KaK OOBEKTOB YIPABJICHUS, TEXHUKO-3KOHOMUYECKNE
KPUTEPHUH KayecTBa (YHKIIMOHUPOBAHUS U LIEJIH YIIPABICHHS.

ABTOMaTI/I3aIII/Iﬂ TEXHOJOTUYECCKHUX MMPOLHECCOB U NIPOU3BOJACTB

IlogroroBka TEXHOJOTMYECKMX IPOLECCOB M  IPOMU3BOACTB K  aBTOMAaTU3alUu:
MOJIEpHHU3ALUs U MeXaHu3alus 0o0OpyJOBaHUsA, JUCIETUYEPH3ALMS; XapAKTEPUCTUKU U MOJAEIH
000pyZI0BaHUs; aBTOMATH3AIM TEXHOJIOTHYECKUX MPOILIECCOB Ha 0a3e JIOKAIBHBIX CPEICTB, BHIOOD,
pa3paboTka M BHEJIPEHUE JOKAJIbHBIX ABTOMATUYECKMX CHUCTEM; aBTOMAaTHU3MPOBAHHBIE CHUCTEMBbI
VIPaBJICHUSI TEXHOJOTHMYECKUMH IPOLECCaMu, HMX (YHKIMH W CTPYKTYpBI; aBTOMATH3aIUs
yhnpaBieHuss Ha 0a3ze NIpPOrpaMMHO-TEXHHYECKMX KOMILJIEKCOB; OOOCHOBaHME U pa3paboTka
(GyHKIMHA CHUCTEMBbI yIpaBlieHHs, HH()OPMAIIMIOHHOIO, MAaTeMaTHYeCKOr0 M MPOTrPaMMHOTO
o0ecreyeHns; MHTErPUPOBAHHBIE CHUCTEMbl ABTOMATHU3ALMU M YIPABIEHUS TEXHOJOIMUECKUMHU
IpoLeccamu, MPOU3BOICTBAMU U MPEANPUATUIMH, 3TAIlbl pa3pabOTKU U BHEAPEHUS.

HagexxHocThb crcTeM YiupaBJi€eHUsI

Ilokazarenu HaACKHOCTU TCXHUYCCKHUX U NMPOTrpaMMHBIX CPCACTB aBTOMATHU3allu, MCTOAbI
OInpCaACICHUA MoKa3aTejie HaJCXKHOCTH, HAACKHOCTb U 3(1)(1)6KTI/IBHOCTL CHUCTCM aBTOMAaTHU3alluH,
MCETOJBbI ITOBBINICHUA HAJAC)KHOCTH U 3(1)(1)CKTI/IBHOCTI/I MMpOrpaMMHO-TEXHUYCCKHUX CPCACTB U CUCTEM
aBTOMaTHU3alu.

ABTOMAaTH3alMs NPOEKTHPOBAHUS CUCTEM U CPEACTB YIPaBJIeHHSA

AHanu3 cyniecTBYIOIIUX MPOLECCOB NPOEKTUpOBaHus cucteM ynpasienus (CY); cTpykrypa
cucteMbl aBTromMaTuzupoBanHoro npoekrupoBanus (CAIIP) CV; texauueckoe odecrieuenue CAIIP;
JMHTBUCTUYECKOE, MporpaMMmHoe U uH(popmanuonHoe obecneuenne CAIIP; aBromaruzanus
nocrpoeHuss Marematuueckux wmogeneir CVY; wmonenupoBanune CY ¢ mnomompbio CAIIP;
aBTOMaTH3alnMsa aHaiau3a u cuHre3a CY; aBToMaTu3alusi KOHCTPYKTOPCKOTO M TEXHOJIOTMYECKOTO
npoexktupoBanus CV.

6. COBOKYMTHOCTb 3aJlaHWid UCTIBITaHUs (OMIIETOB)

Paznea 1. Teopusi aBTomatuyeckoro peryjuposanusi 1. OcHoBHbIe NOHATHSI TEOPUHU
aBTOMATHYECKOI'0 PeryJIupoBaHusi

1.1. IIpunuuns! netictBus CAP.

1.2. Knaccudukammu u ycrporictea CAP.

1.3. Ilpsmoe u HempsMOoe pEryJIMpOBaHUS, OJHOKOHTYPHbIE M MHOTOKOHTYpHBIE,
HecBsi3aHHbIE U cBsi3aHHbIe CAP.

1.4.  Crarudeckoe U aCTaTUYECKOE PETyIUPOBAHUE.

1.5. Knaccudpukauus CAP B 3aBUCHMOCTH OT UJA€aNU3alldU, OPUHATOM MNpU UX
MaTeMaTHYeCKOM OMHCAHUH.

1.6.  Cucrembl HEIPEPHIBHOTO M JUCKPETHOTO JACHCTBHSL.

1.7.  OcHoBHble TpeOoBaHus, npenbsaBisembie kK CAP.

2. JAudpdepenunaibibie YPaBHEHHS M YACTOTHbIE XapaKTePUCTHKUH CHCTEM
ABTOMATHY€CKOI0 peryjiMpoBaHus



2.1. VYpasuenus CAP

2.2. Meronuka coctaBieHus nuddepermanpabix ypaBHeHudn CAP, momyckaromumx
TUHEApU3aIHIO.

2.3. CpoOoansie u BeIHYXIeHHbBIE KoneOanust CAP. YacToTHbBIE XapaKTepHUCTUKH.

2.4.  llepenatounas (HyHKIHS HEIPEPHIBHOMN, TUHEWHOM, cTannonapuoii CAP.

2.5. Tunosslie 3BeHbst CAP.

2.6. Jlorapupmuueckre 4aCTOTHBIC XapaKTEPHUCTUKU.

2.7.  IlpubnvkeHHBIN crIOcO0 MOCTPOCHUS JIOTApU(PMUIECKUX YACTOTHBIX XapaKTEPUCTUK
OJTHOKOHTYPHBIX CUCTEM.

2.8. IIpeoGpazoBanue cTpykTypHbIX cxem CAP.

3. Meroa nepeMeHHbIX COCTOSIHUS

3.1. [lepemeHHbIE COCTOSIHUS M YPABHEHUSI COCTOSIHUS IMHAMUYECKON CUCTEMBI.

3.2. MarpuuHas nepenaTodHas yHKIIHSL.

3.3. YuparisieMocTh 1 HaOIH01a€MOCTb.

3.4. VYupaensemocTh U HabmomaeMocTh mojcucteM. 3.5. 3ajadya  MUHUMAIbHOMN
peanu3anum.

4. AHanu3 YCTOMYMBOCTH JIMHEHHBIX HeNPEPbIBHBIX CHCTEM AaBTOMATHYECKOI0
peryJupoBaHus

4.1.  OcHOBHBbIE NOHATHS 00 YCTOWYUBOCTH.

4.2. Kpurepun yctounBocTU JruHeapu30BaHHBIX CAP.

4.3. Kpurepuii ycroitunBoctu [ 'ypBuma.

4.4. YacTHble KPUTEPUH YCTOMUUBOCTH.

4.5. Anamu3 ycroitunBoctu ogHOKOHTYpHBIX CAP 1o ux snorapudMudeckuM 4acTOTHBIM
XapaKTePUCTHKAM.

4.6. Anamu3 ycroitunBoct ogHOKOHTYpHBIX CAP 1o ux snorapudMudeckuM 4acTOTHBIM
XapaKTepUCTUKAM.

4.7.  3amnacel yCTOMYMBOCTH CUCTEMBI TIO MOJYJIIO U 110 (haze.

4.8. Beigenenue obaacTell yCTOHYHBOCTH.

5. AHanu3 KayecTBa JIMHEHHBIX HeNPEPBIBHBIX CHCTEM aABTOMATHYECKOIO
peryJupoBaHus

5.1. Meroasl aHain3a KayecTna.

5.2. YacTtHblil METO/ aHATM3a KaueCTBa JMHEHHBIX HellpepbIBHBIX CAP.

5.3. AHanm3 TepexOJHBIX TPOIECCOB METOJOM  TpaleleHJAIBHBIX  YacCTOTHBIX
XapaKTEPUCTHK.

5.4. Beoruncnenue nepexogHoro mnpouecca B CAP

5.5.  IlocTpoeHue nepexoaHOro mpouecca B cilydae, KOraa CUCTeMa UMEET HeeIMHUUHYIO
0o0paTHYIO CBS3b.

5.6.  YacroTHBbII MeTO/ aHAIN3a KayecTBa.

5.7. OrmpeneneHue BEIUYUHBI [EPEIATOUYHOTO KOd(pUIMEHTa WM JOOPOTHOCTU
cuctemsl o JIAX.

5.8. KoaddunmenTs! ommbok 1 cucteMHble KOG ULIUEHTHI.

6. CuUHTe3 KOPpPEeKTHPYHIIMX YCTPOICTB CHCTEM ABTOMATHYECKOI0 pPeryJIupOBaHus

6.1. IlocraHoBKa 3a7auyy CUHTE3A.
6.2. JKemaemas norapudmuueckas aMIUTUTYAHAS] XapaKTePUCTHKA.



6.3.
6.4.
6.5.
6.6.

CuHTe3 nmociie10BaTeIbHBIX KOPPEKTUPYIOIIUX YCTPOMCTB.

CuHTe3 napajieIbHbIX KOPPEKTUPYIOIIHUX YCTPOMCTB.

CuHTEe3 napajIebHOr0 U MOCIEA0BATEIBHOIO KOPPEKTUPYIOIIETO YCTPOMCTB.
Meroauka noctpoenus xemnaemoro JIAX.

7. AHAIU3 TUHAMHYECKOH TOYHOCTH CHCTEM ABTOMATHYECKOr0 PeryJiHpPOBaHUsSl NPH
CJIy4ailHbIX BO3/1eCTBUSAX

7.1.
7.2.
7.3.
7.4.
7.5.

[TocTanoBKa 3a1aun aHaIM3a TMHAMUYECKOW TOYHOCTH.

Cryuvaiinple (yHKIUU M CTOXaCTUYECKHE IIPOIIECCHI.

CrauuroHapHbIe Cly4ailHbIE TPOLIECCHI.

Koppensmuonnas GyHKIUS U GYHKIHS CIIEKTPATBHON TUIOTHOCTH.

CBsi3p MEXAY CHEKTPAIbHBIMH IUIOTHOCTSMU U KOPPESIUOHHBIMU (YHKIUSIMH Ha

BXOJI€ U BBIXOJIC JINHEHHON JUHAMHUYECKOU CUCTEMEIL.

7.6.

33,[[3‘{8 CHUHTE3a OINTUMAJBbHBIX IE€PEAaTOYHBIX (bYHKHI/Iﬁ ciaeaamux CHCTEM,

HaxodmuXxcs 1o BJIIMAHUCM HCTIPCPBIBHO U3MCHAIOIIUXCA CHy‘Iaf/'IHLIX BO3I[efICTBHI>'I.

8. I[I/ICerTHbIe CHUCTEMBI ABTOMATHYECCKOI'0O PEIyJIHPOBaHUA

8.1.
8.2.
8.3.
8.4.

Ormpenenenue TUCKPETHOM cucTeMbl. Pa3HOCTHBIE ypaBHEHUS.

MeTo1bl MaTEMaTUYECKOTO OMTUCAHUS JUCKPETHBIX CHCTEM.

[TpoxoxaeHne HeMPEPHIBHOTO CUTHAJIA Yepe3 U poByto cuctemy DBM.
[IpeoOpa3oBaHusi YACTOTHOTO CIIEKTpa HENPEPHIBHOIO CHTHAJA TMPH  €ro

IIPOXOKIEHUU yepe3 LudpoByro cuctemy DBM.

8.5.
8.6.
8.7.
8.8.
8.9.
8.10.
8.11.

[lepenaTounsie hyHKuMU yepe3 cuctemy IBM.

[lepenarounas Gynkuust CAP ¢ ynpasisitonieit 9BM B KOHType peryinupoBaHust
Z-nipeoOpa3oBaHue.

Z-nepenarouHas QyHKIUS TUCKPETHON CUCTEMBI.

TunoBble TUCKPETHO-HENPEPHIBHBIE CUCTEMBI.

AHanu3 TUCKPETHO-HENIPEPBIBHON CUCTEMBI.

AHanu3 JOUCKPETHO-HENPEPBIBHBIX CUCTEM, OIMUCBIBAEMBIX YPABHEHMSMHM B

MEPEMECHHBIX COCTOAHHUAX.

8.12.

AHanu3 yctoiunBocTH JucKpeTHbIX CAP.

9 J1eMeHTHI TCOPUH HEJTHHEHHBIX CHCTEM aBTOMATHYECKOI0 PeryJJMpoBaHus

9.1.
9.2.
9.3.
9.4.
9.5.
9.6.

HenunelHble CUCTEMBI.

MeTtoab! (ha30BBIX TPACKTOPHUH.

ABTOoKone6anus B HeauHeHHBIX CAP.

[Tpumep Henuuelnbix CAP.

Meroa npunacoBaHus.

[IpumeneHne MeTo/la TAPMOHUYECKOW JMHEApU3aluH IS aHalIu3a YCTOMYMBOCTH

"enuHeaerx CAP.

9.7.

OmpeneneHne aMIUTATYABl 00 M YacTOTHl o AaBTOKOJEOaHHM. Y CTONYHMBOCTH

aBTokosiebanuit. Kpurepuit I'onsadap0a.

10. OnTMaJjbHOE yIpaBJIeHHE

10.1.
10.2.
10.3.
10.4.

ITocTanoBKa 3a1a4y ONITUMAJIBHOTO YIIPABIICHUS

KBanpatuunbiii kpurepuii. JIMHEHHbIN 0OBEKT.

dopmynupoBKa U KJIacCH(PUKAIHUA METOAOB MAaTEMaTHYECKOTO IPOTPaMMHUPOBAHHUSL.
CBeneHue 3aJayu  ONTHUMAIbHOIO YIPABICHHS K 33Jad4e€ MAaTeMaTH4eCKOTo

IPOrpaMMUPOBAHUS.



10.5. ®DopmynupoBka u KiacCuPUKALKI METOIOB MATEMAaTHIECKOTO MTPOTPAMMHUPOBAHHS

10.6. Caenmenme 3amauM ONTHUMAJIBHOTO YIpaBIEHUS K 3aJadye MaTEeMaTHYeCKOTrO
MPOrPaMMHUPOBAHHUS.

10.7. dopmynupoBKa 3aa4u ONTUMAIBLHOTO YIIPABICHUS B TUCKPETHOU hopme.

10.8. OnTtumansusie [TN-peryasTopsl.

Paznen Ne 2 TexHuyeckue cpeacrBa aBToMaTH3auMu M ynpasjeHusi 12. OcHoOBHbIe
onpeaeeHUs] U KJIaccu(PUKams.

12.1. TexHuueckue cpeacTa aBToMaTuku. OnpenencHusl.

12.2. Knaccudukanus cucTeM aBTOMAaTUYECKOTO YIPABICHHUS U PEryIUPOBAHHUS.
12.3. Knaccudukaius mojacucTeM YCTPOUCTB U 3JIEMEHTOB aBTOMATHKH.

12.4. TexHHUYECKUE XaPAKTEPUCTUKH PJIEMEHTOB. YCTPOUCTB M CHCTEM aBTOMATHKH.

13.  JlaTuyuku, M3MepUTeIbHbIE U NPpeodpa3ylonie YyCTPOiicTBa aBTOMATHKH

13.1. MunumanbHblii  cocTaB  m3MmepurenbHBIX  cpenactB  CAP.  Knaccudukanus
MOTPEIIHOCTEH U BO3MYILIEHUH.

13.2. Kunaccudukaius JaTYNKOB U3MEPHUTEIHHBIX U MPEOOPA3YIOIMIUX YCTPOUCTR.

13.3. TloreHuHOMETpUYECKUE TATYUKHU U IPEOOpa3yrolInue yCTPOHCTRA.

13.4. HVHuayKnMOHHBIC JATYUKHA U U3MEPHUTEIbHBIC yCTPoicTBa. CebCUHBI.

13.5. IIpeum3uoHHBIC Bpamarmuecs TpaHchopMaTopsl.

13.6. I[{udpoBble TaTYMKH U MPEOOPaA30BATEIH.

13.7. 1ludpoBbic TaTYNKH U U3MEPHUTEIIN JTUHEHHBIX MTEPEMEIICHUH.

13.8. ®oro3nmeKTpUYECKHE TaTYNKH U U3MEPHUTEILHBIC YCTPOUCTBA.

13.9. TepMosnekTprU4eCKre JaTYHKH.

13.10. IIpeoOpazoBarenu NMEKTPHUECKUX CUTHAIIOB.

13.11. DnexTpoMarHUTHBIE MpeoOpa3zoBaTeNu.

14. YcnianrenbHbIe YCTPOiiCcTBA

14.1. Knaccudukanus ycuiIMTeNbHbIX U Koppektupyromux ycrpoiictB CAP u CAYVY.
TexHuueckue TpeGOBaHMUS.

14.2. Twunsl 3NeKTpUUECKUX HArpy3ok. MaTeMaTH4ecKue MOJENIN U CTPYKTYPHBIE CXEMbI
Harpy>K€HHBIX YCHINTEIEH.

14.3. Peneiinble ycunuTenabHbIE U pacpeeNuTeNbHbIe YCTPOUCTRA.

14.4. TpaH3UCTOPHbIE YCUIUTEIH.

14.5. TupucropHble YCHUIUTENH.

14.6. MarauTHBIC 1 MATHUTHO-TPAH3UCTOPHBIC YCUITUTEIH

14.7. DnexTpoMalIuHHbIE YCUIUTEIN MOIHOCTH.

14.8. KoppekTupyromue 3JeMEeHThI U YCTPOWUCTBA.

14.9. JluckpeTHble KOPPEKTUPYIOIINE YCTPOICTBA.

15. UcnonHuTEIBHBIC YCTPOHCTBA. ABTOMATHYECKHE NPHUBOIBI

15.1. HaznaveHue u kinaccu(uKanus UCIIOJTHUTEIbHBIX YCTPOICTB U MPUBOJIOB.
15.2. Twunsl MEXaHHYECKUX HArpy3oK. MexaHn4ecKoe CONPOTHBIICHHE.

15.3. Maremaruueckre MOAETN Harpy>KEHHOTO PUBO/JIA.

15.4. Vmupaisiemble UCTIOTHUTEIBHBIC AJIEKTPOIBUTATEN TIOCTOSHHOTO TOKA.
15.5. Vmpasnsemble 1ByX(a3zHble aCHHXPOHHBIE HJIEKTPOIBUTATEIH.

15.6. CuHXpOHHBIE IaroBHIE YJIEKTPOIBUTATENN U TUCKPETHBIC TIPUBO/IBL.

15.7. JluneliHble NIEKTPOABUTaTEIN U AUCKPETHBIE IPUBOIbI.



15.8. Dnextpuyeckuii UGPOBON CIEIAMUNA MPUBOJ C DIICKTPOJABUTATEIIEM OCTOSHHOTO
TOKA.

15.9. DnexTporuapaBIMYECKU CUIOBOU MPUBOJ C 30JJOTHUKOBBIM PACTIPEICTUTEIICM.

15.10. DuepreTnueckuii pacyeT UCIHOJHUTENBHBIX YCTPOMCTB M  aBTOMATHYECKHX
MIPUBOJIOB.

7. PekoMeHi0BaHHas qUTEpATypAa.

1. OCHOBBI YIPaBJICHHS M TEXHHUYECKHUE CPEACTBA AaBTOMATHU3AlUU TEKCTHIIbHBIX
npou3BojacTB. Kuura 1. OCHOBBI yHpaBICHUS TEXHOJOTUYECKUMHU IPOIECCAMHU TEKCTHIBHBIX
pou3BoJICTB. YueOHoe nocodue ¢ rpudom YMO. Koznos A.b. Pymsianes FO. /1. u ap. 2009 r. TOY
BIIO “MI'TY um. A.H.Koceiruna” ISBN 978-5-8196-0152-5.

2. CeBoctbsiHoB [1.A. KoMmbroTepHOE MOJEIMPOBAHUE TEXHOJIOTMYECKUX CHCTEM U
npoaykToB npsaeHus. M.: Uudopm-3nanne,2006, - 448 c.

3. [TanteneeB A.B., boprakoBckuit A.C. Teopus ynpapiieHUs] B IpUMEpax U 3ajavax.
Vuebnoe mocodue. M.: Briciag mikoia, 2003

4. beccekepckuii B.A. IlonoB E.Il. Teopust cucremM aBTOMaTH4eCKOro YIpPaBJICHUS.
CII6, U3a-Bo «IIpodeccus», 2003. — 752 c.

S. Omncon I'., Ilnanu Ix. Hudpossie cuctemsl aBromaruzanuu v ynpasieHus CIIO,
Hesckuit quanekr,2001.- 557 c.

6. Annpuesckuii b.P., ®paaxos A.JI. M30paHHbIE TTaBbl TEOPUH ABTOMATHYECKOTO
yIlpaBJeHus ¢ mpuMepamu Ha si3pike Matlab. CI16,Hayxka, 2000,- 475 c.

1. CogetroB b.fl. Teoperuueckue OCHOBBI ABTOMATU3WPOBAHHOTO YIpaBiieHus. M.,
Bricmag mxomna, 2006 T.

8. Bpoiino B.JI. BeraucnurensHbie CUCTEMBI, CeTH U TeiekoMMmyHuKauu. CI16, 2002 r.

9. Xerarypos f.A. [IpoextupoBanue ACOU u Y. M., Beiciias mxkoina 2005r.

10. TapacukB.Il. Maremaruyeckoe MOJEIMpPOBAaHUE TEXHUUECKUX CHUCTEM. YYEOHUK
st By30B M.: Jluzaiin-11PO, 2004

11. B.B. Bacunnes, JI.A. Cumak, A.M.PeiOHHKOBa. MaTeMaTndeckoe U KOMIBIOTEPHOE

MozenupoBanue mporeccoB u cucteM B cpeae MATLAB/SIMULINK. YyeOHoe mocoOue st
CTYJIEHTOB U actiupaHToB. M., 2008 rox. 91 ctp.

12. IO.Il. IIeitbeB. MeTonpl MaTeMaTUYECKOTO MOJIEIUPOBAHMUS HM3MEPUTEIBHO-
BBIYUCIIUTENBHBIX cucTeM. M.: 2-oe uctp. 2004 rox. 2004. 400 ctp.

13. UynmuukoB A.M. Maremarnuyeckue MOAENN HEIUMHEMHON IMHAMUKUA. M.: 2-e¢ u3n.
ucnp. 2003 r. 296 ctp.

14. Camapckuii A.A., Muxainos BII. Marematnueckoe MoaenupoBanue: HWuewn.
Mertoasl. [Tpumepst. M.: 2-e uza. uctp. 2005 rox. 320 ctp.

15. HertspeB B. M. nxeHepHas 1 KOMIIbIOTEpHAs Tpaduka: yadeOHUK JUIs yUpeKIeHUN
BbICIIEro podeccuonanbHoro oopasosanus. UL Axagemus, 2011 r.

16. Oucenko B. T., ®ucenko T. F). KommbrorepHas oOpaboTka M pacro3HaBaHUE

n3zobpaxenuii. CI16., 2008 r.

17. M. By, T. Hesuc, [x. Heiinep, . lpaithep OpenGL. PykoBoactBo 1o
nporpamMmupoBanuo [Iurep., 2006 r.

18.  EpmekoB H.T. Komnetorephas rpaduka: Yueonuk. Actana: @onuant, 2007 1.

19. Ceprees A.Il., Kymenko C.B. OcnoBbsl kommnbtoTepHO# Tpaduxu. Adobe Photoshop
u Core]DRAW - nBa B ogHoM. Camoyuutenb. M.: «/luanextukay, 2006.

20. Munaes WU.I'., Camoiinenko B.B. IlporpamMmmupyembie JOTHYECKHE KOHTPOJIIEPHI.
Craspomnoib, «<AI'PYC» - 2009.-100c.

21. Per JIxk. [Ipomsimennas anekrponnka. M.: /IMK-npecc, 2011, -1136 c.

22. AnmnapaTHbIE M IPOrpaMMHBIE CPEJICTBA CUCTEM yIpaBieHus. [IpombliieHHbIE ceTH
u KoHTpoIepbl. bunom. Jlabopatopus 3nanuii, 2010 -424 c.

24, 3. Iapp IIporpammupyemble KOHTPOJUIEPHI: PYKOBOACTBO s nHkeHepa BUHOM.



Jlaboparopust 3nanuii, 2007 -516 c.

25. IletpoB N.B. Ilporpammupyemele kKoHTpoJuiepbl. CTaHAApTHBIE A3BIKM M IPUEMBbI
npuknagHoro npoexktupoBanus. Conon-Ilpecc, 2004, - 256 c.

26.  KosnskoB B.B., CoxonoBckuit P.M. Ta3oBble TypOMHBI B NIPOMBIIIJICHHOM
sHepretuke (Monorpadus). M:, Uzg. MI'TVY. 2003.

217. Heiit K. [Ix. Beenenue B cucremsl 6a3 qanubsix M.: Bumbsimc, 2008.

28. Xomonenko A.Jl. ba3bl nannapix. Yueonuk s BY3o0s, M.: Kopona-ITpunT, 2004.

29. Kysnenos C./1.ba3bl nanubix: si3piku 1 Mojaenu M., OO0 «bunom-IIpeccy, 2008.

30. Mansixuna M.I1. ba3bl 1aHHBIX: OCHOBBI, TPOCKTHpOBaHKE, ucnonb3oBanue CIIO.:
BEXB-Ilerepoypr, 2006

31. MonaxoB B.W.Pensimonnas teopust 6a3 ganubeix. Koncrekr snekmuii, PUO MI'TY um.
A.H.Koceiruna, 2009 32. TlomsxoB K.A., TlomskoB A.E. IloBeimenue 3¢h(HEKTHBHOCTH
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