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1. O01wue moJI0KEHNS

[Tprem BcTynuTENbHBIX UCIBITAHUN perilaMeHTupoBaH [IpaBuiamu npuema Ha 0OydeHue
1o 00pa3oBaTeIbHBIM IPOTrpaMMaM BBICIIETO 00pa30BaHUs — MPOrpaMMaM MOJATOTOBKHM HAYYHBIX U
Hay4YHO-IIEJarorM4eCcKUX KaJpoB B aCHHUPAHType (peaepanbHOro rocylapCTBEHHOIO OHOIKETHOIO
00pa3oBaTENbHOTO  YUPEXKACHUS BbICIIEro oOpa3oBanusi «Poccuiickuii  rocynapcTBEHHBIN
yausepcuteT uM. A.H. Kocsiruna (Texnonoruu. J{uzaiin. ckyccTBo)».

2. llenu BCTYNUTENBHBIX UCIIBITAHUN

BrisiBnenue crenuanbHBIX 3HAHWM, TOJYYEHHBIX B IPOILECCE IOMYyYEHUS BBICIIETO
oOpa3oBaHHsl B cHequaiuTeTe HU(WJIM) MarucTparype, HaydyHOro MOTEHLHada M OOBEKTUBHOM
OILICHKH CITIOCOOHOCTH JIHII, IOCTYIAIIINX B ACIIUPAHTYPY.

3. KpI/ITepI/II/I BBICTABJICHHA OLICHOK 11O PE3yJibTaTaM BbIIIOJIHCHUS 3K3aMCHAIIMOHHBIX 3aI[aHI/II71 10
CHGHH&HBHOﬁ JUCHUITIINHE

MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 BCTYNUTENbHBIC UcTibiTaHus — 100 6amios
MuHuManbHOE KOJIMYECTBO  OayioB, TMOATBEP)KIAIOIIEEe YCIHEIIHOE IPOXOXKIACHUE
BCTYNUTEIBHOrO UcIibITaHus — 50 OanioB

KPUTEPUU OLHEHUBAHUS BAJLJI
Jan monHbIf, pa3BEPHYTHIM OTBET HA IMOCTABIEHHBIM BOMPOC, IMOKa3aHa 95-100
COBOKYIIHOCTb OCO3HAHHBIX 3HaHUM 00 0O0beKTe, MpOSABIAIOLIASACT B
CcBOOOTHOM OPHUEHTHUPOBAHUU MOHATHSIMH, YMEHUU BBIACIATH CYIIECTBEHHBIC
Y HECYIIIECTBEHHBIC €ro MPU3HAKH, TPHYUHHO-CIICICTBEHHBIC CBSI3U. 3HAHUE
00 0o0BEKTE JAEMOHCTpUpYETCS Ha (oHE MOHMMAHHUS €ro B CHUCTeME JaHHOU
HayKH ¥ MEKIUCIUIUIMHAPHBIX cBsi3ed. OTBeT (hopMyIHpyeTcs B TEPMHHAX
HayKH, M3JI0OKEH JIUTEPAaTypHbIM  SI3bIKOM, JIOTUYEH, JOKa3aTeJeH,
JEMOHCTPHPYET aBTOPCKYIO TO3HIIHUIO.
Jlan monmHBIA, pa3BEPHYTHIA OTBET HA IOCTaBIEHHBIM BOMPOC, MOKa3aHa 85-94
COBOKYITHOCTh OCO3HAaHHBIX 3HAaHHWHA 00 OOBEKTe, JOKa3aTeIbHO PACKPBITHI
OCHOBHBIE TOJIOKEHHSI TEMbI;, B OTBETE MPOCIEKUBACTCS YETKasl CTPYKTYpa,
JIOTHYECKas TOCIEN0BATEIbHOCTh, OTPAXKAIOMIAs CYINIHOCTh PAaCKPBIBAEMBIX
MOHATHM, TeopwHii, siBeHUN. 3HaHUE 00 0OBEKTe JeMOHCTpHUpyeTcs Ha (oHe
MMOHVMAHMS €T0 B CHCTEME JTAaHHOW HAyKW M MEXKIUCIUTUIMHAPHBIX CBS3CH.
OTBeT H3J0XKEH ITUTEPATYPHBIM SI3BIKOM B T€PMHUHAX Hayku. MoryT OBbITh
JOMYIIEHB  HEAOYETHI B ONPENCICHWH  TOHSTHH,  HMCIPABICHHBIC
CaMOCTOSITENILHO B MPOIIECCE OTBETA.
JlaH TIONHBIA, pa3BEPHYTHI OTBET HA IIOCTABJICHHBIH BOIPOC, IOKAa3aHO 76-84
YMEHHE BBIJEIUTH CYIIECTBEHHbIE M HECYIIECTBEHHBIC MPU3HAKU, TPHUUHHO-
cieAcTBeHHBIE CBsI3U. OTBET YETKO CTPYKTYPHPOBAH, JIOTHYEH, H3JI0KEH
JTUTEPAaTypHBIM SI3bIKOM B TEPMHHAX HayKd. MOTryT OBITh JOMYIIEHBI
HEOYETHl W HE3HAYMTEIbHBIC OIMUOKH, WCIPABICHHBIE CaMOCTOSITCILHO B
poIecce OTBETA.
JlaH momHBINA, HO HEAOCTATOYHO IMOCJIEAOBATEIbHBIM OTBET HA ITOCTABJICHHBIN 65-75
BONPOC, HO TMPH OTOM I[IOKAa3aHO YMEHHE BBIJICIUTh CYIIECTBEHHBIE U
HECYIICCTBCHHBIC TPHU3HAKH W IMPUYHHHO-CIEACTBEHHBIE CBs3u. OTBeT
JIOTUYEH W U3JI0KEH B TepMUHAX Haykd. JomymieHbl OMMOKHA B PaCKPBITUU
MOHATUH, YOTpeOIeHur TepMUHOB. PeueBoe odopmiieHne TpedyeT momnpaBok,
KOPPEKIINH.
JlaH HEIMONHBIA OTBET, JIOTUKA W ITOCIICIOBATEILHOCTD H3JIOKCHHS HMEIOT 50-64
CYIIECTBeHHBIE HapymIeHus. JlomyIieHsl rpyoble OMMOKN TPHU ONpeAeTIeHUN




CYIIIHOCTH  PAaCKpbhIBA€MbIX TOHSATHUW, TEOPHUH, SBJICHUW, BCIEICTBUE
HENOHMMAHHUS UX CYIIECTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB U CBs3ell. B
OTBETE OTCYTCTBYIOT BBIBOJIbl. YMEHHE PACKpPbIThb KOHKPETHBIE MPOSBICHUS
0000IIEHHBIX 3HAHUH 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.
OTCYyTCTBYIOT BBIBOJIbI, KOHKPETHU3ALMS U J10KA3aTEIbHOCTh U3JI0KEHUsS. Peub
HerpamMoTHas. JlONMOJHUTENbHBIE M YTOUHSIOLIME BONPOCHI HE NMPHUBOIAT K
KOPPEKLIMM OTBETAa HE TOJIBKO Ha IOCTaBJIEHHBIM BOIIPOC, HO U Ha Jpyrue
BONPOCHI JUCIUIUIMHBI.

4. CIMCOK TeéM BCTYIUTEIbHBIX UCTIBITAHUM.

Teopusi aBTOMATH4Y€CKOI0 YIIPABJICHUS

OcHOBHbIE TOHATUS TEOPUM YIpaBieHus; kiaccudukauus cucreMm ynpasieHus (CVY);
3aladyd  TEOpPUM YIPABIEHUS; JIMHEHHbIE HENpepblBHbIE MoJeau U xapakrtepuctuku CVY;
muddepeHnManbHble  ypaBHEHMsI, IepefaToyHble  (QYHKUIUM, BpEMEHHblE M  YacTOTHBIE
XapaKTePUCTHKH;, MOJICIA BXOA-COCTOSIHHE-BBIXOJ; IpeoOpa3oBaHus (OpPM  IpenCTaBICHUS
MOJIETIEM; aHalW3 OCHOBHBIX CBOWCTB JHMHEHHbIX CVY: yCTOWYMBOCTH, WHBAapUaHTHOCTH,
YyBCTBUTEJIBHOCTH, YIPABISEMOCTH M HaOJI0IaeMOCTH; KAayeCTBO IEPEXOJHBIX IPOLIECCOB B
muHeinblx CY; 3amaun U MeToApl cuHTe3a JinHelHbIXx CVY; nuHeiHble nuckperHsle mojenu CY:
OCHOBHBIE TMOHATHA 00 mMIynbCHBIX CVY, kinaccubpukamus muckpetHsix CY; aHaluM3 M CHHTE3
muckpetHbix  CVY; HemuHennsle Mozxenu CVY; aHaiu3 paBHOBECHBIX PEKHUMOB; METOJbI
JTMHEeApH3allud HEJNWHEHHBIX Mojened; aHanu3 mnoBeneHuss CY  Ha (a3oBoil  MmIOCKOCTH;
YCTOMYMBOCTD IIOJIOKEHUI PAaBHOBECHS: IEPBBbIM M BTOPOM MeTonbl JIANyHOBa; aHauu3 U CHHTE3
JUHENHBIX CTOXAaCTUYECKUX CHUCTEM IPU CTALIMOHAPHBIX CIIY4alHbBIX BO3JEHCTBUSAX; ONTHUMAaJIbHbIE
CUCTEMBI YIPABJICHUA: 3aJaud ONTUMAJIbHOIO YIPaBJICHUs, KPUTEPUU ONTHUMAIBHOCTH; METOJBI
TEOpPUU ONTHUMAJIBHOTO YIPABICHMS: KIACCUUYECKOE BapUAIlMOHHOE MCUUCICHHUE, MPUHIUI
MakCUMyMa, IMHaMu4eckoe mporpammupoBanue; CVY onTumaibHble MO OBICTPOAEHCTBHIO,
ONTHMAaJbHBIE IO PACXOJy PECYpPCOB M pacXOJy SHEPruu; AaHAIUTUYECKOE KOHCTPYHMPOBAHUE
ONTUMAJIBHBIX PETYIATOPOB; POOACTHBIE CUCTEMBI M aAIITUBHOE YIIPABICHHE.

TexHuveckue H3MepeHusi, METPOJIOTHS, CTAHIAPTH3ALMSA U CePTH(PUKALUSA

FOCYI[apCTBCHHaSI cucreMma HpI/I60pOBZ NMPpUHOUIIBI ITOCTPOCHUA, I(J'IaCCI/I(l)I/IKaI_II/IH CpeaACTB
HU3MEPCHHUA U aBTOMAaTU3allu, OCHOBHBIC BETBU CUCTEMbI, HOPMHUPOBAHUC XAPAKTCPHUCTHUK CPCIACTB
HU3MCPCHUA U AaABTOMATHU3ALIMH; THUIIOBBIC CTPYKTYpPbI CpCACTB H3MCPCHUA, I/IH(I)OpMaI_[I/IOHHO'
HU3MCPUTCIIbHAA CHCTEMA, BHJAblI TCEXHHUYCCKUX HSMCPCHHﬁ; HU3MEPCHUC TCOMCTPHUYCCKUX U
MCXAaHUYCCKHUX BCIIMYUH, TCMIICPATYpPhbI, HABJICHUA, YPOBHIA, pacxoda, OHIPCACICHUC CBOWCTB H
COCTaB BCIICCTB, OKOJOTMYCCKUX MapaMETPOB, KOHTPOJb KAa4CCTBA MPOAYKIHU, METPOJIOTHUCCKOC
obOecrnieueHre TEXHHYECKUX I/I3MepeHI/II>'I.

OCHOBHbIE TIOHATUS W OIPEAEICHUS METPOJIOTUU; BUIbl H3MEPEHUH; IOTPELIHOCTU
M3MEpEHUl; BEPOATHOCTHBIE OLIEHKH MOTPEIIHOCTH HM3MEPEHUs; CPeACTBa H3MEPEHUI; OCHOBBI
METPOJIOTHYECKOT0 O0ECleyYeHus; MOATOTOBKAa H3MEPHUTEIbHOTO JKCIEepUMEHTa; o00paboTka
pe3yNbTaTOB HU3MEPEHMsI; IPAaBOBbIE OCHOBBI OOecleueHUs €AMHCTBA HM3MEPEHUN; OCHOBHBIE
noJjioxkeHus 3akoHa P® 06 obecriedeHnn eMHCTBA U3MEPEHUH; MTPaBOBbIe OCHOBBI M Hay4Has 0aza
CTaHJApTU3alMHM; TOCYJAapCTBEHHBI KOHTPOJIb W HAA30p 3a COOJNIOJEHUEM TpeOOBaHUMN
rOCYJapCTBEHHBIX CTaH/IApPTOB; OCHOBHBIE II€NTH, OOBEKTHI, CXEMbl M CHCTEMBI CEpTU(HUKAINM;
oOsi3aTenbHas U 100pOBOJIbHAS cepTHU(UKALKS; TPaBUIIa U MOPSA0K MIPOBEACHUS CEPTU(DUKALINU.



IIporpamMupoBaHye U OCHOBBI AJITOPUTMU3ALNHU

OcHOBHBIE BHJBI, Talbl IPOCKTUPOBAHUSA U KU3HEHHBIM LIMKJI IPOTPAMMHBIX IPONYKTOB;
CUHTAKCUC M CEMAHTHKa aJrOPUTMHUYECKOTO s3blKa IPOrPAaMMHUPOBAHHUSA; CTPYKTYpHOE H
MOZYJIBHOE IpPOrpaMMHMPOBAHHUE; TUIM3AaLUA M CTPYKTypU3alMs IPOrPaMMHBIX JIaHHBIX;
CTaTUYECKUE U AMHAMMUYECKUE JTAHHBIE; KJACChl aJITOPUTMOB; METO/bl YACTHBIX LIEJIEH, NOIbEMBI
BETBEH M I'PAHHUL, 3BPUCTUKA; PEKYPCHUs M UTEpalus; COPTUPOBKA U IOUCK; METOIBI U CPEACTBa
00BEKTHO-OPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHMS;, CTaHIApTHl Ha pa3pabOTKy MPUKIAIHBIX
IIPOrPaMMHBIX CPEICTB; JOKYMEHTUPOBAHUE U IKCILTyaTalusl IPOrPaMMHBIX CPEJICTB.

BoruncanreabHbIe MallMHbI, CUCTEMbI U CE€TH

MHoOroypoBHeBasi OpraHu3anys BHIYMCIUTEIBHBIX ITPOLECCOB, allllapaTHbIE U IIPOrPaMMHBIE
CpeAcTBa, Kiaccu(uKkanys, Ha3HAYCHUE; MOHATUSA O (PYHKIIMOHAIBHOM, CTPYKTYPHON OpraHU3aIuu
u apxutekrype BM; ocHOBHBIE XapakTepuCTHKHM BM, MeTOIbI OLEHKHU; apXUTEKTYpHBIE METOJBI
MOBBIIEHUSI IIPOM3BOJUTENBHOCTH, IPOLIECCOPBI, YCTPOMCTBA; OpraHU3alus YIpaBlIEHUS,
COBPEMEHHBIE MMKPOIIPOLECCOPBI, TEHACHLUMH Ppa3BUTHs; MHUKPOKOHTPOJUIEPHI, TEHACHLIUAU
Pa3BUTH;, THIIBI ¥ OCHOBHBIC MPUHIUITEI MOCTPOCHUS NEPHU(PEPUIHBIX YCTPOWUCTB, OpPraHU3aAIMs
BBOJa-BbIBOJIA, IIPEPBIBAHMS, IEPCOHAIBHBIE KOMIIBIOTEPHI; NPUHLUI OTKPBITOM apXHUTEKTYpBI,
IIMHBI, BJIMSHHUE Ha IMPOU3BOJUTEIBHOCTb, CUCTEMHBIH KOHTPOJJIEP M KOHTPOJUIEp LIUH,
OpraHu3anys BHYTPUMAIIMHHBIX OOMEHOB, OCOOEHHOCTH OpraHu3alMyd padouux CTaHIUH Hu
CepBEpOB, MHOTOMAIIMHHBIE KOMIUIEKCHI, CTaHIApTHBIE MHTEPQEHCHl IUIsl CBSI3H KOMIIBIOTEPOB,
MHOTOIIPOLIECCOPHBIE  CHCTEMBI, OLEHKH IPOM3BOAUTEIBHOCTH,  TEICKOMMYHUKAllUU H
KOMIIBIOTEPHBIE ~ CETH, BJIMSHUE CETEBBIX TEXHOJOIMH Ha AapXUTEKTYpy KOMIIBIOTEPOB,
MHAYCTpHAJIbHBIE CUCTEMBI, YHU(UKALIKSA, KOMIUICKCUPOBaHUE HH(OPMALIMOHHBIX U YIPABIISIONIUX
CHCTEM.

MopaenupoBaHue cUCTEM

Knaccudukanusa Mozaeneil 1 BUIbl MOJETUPOBAHUS; IPUMEPBI MOJIENEH CUCTEM; OCHOBHbBIE
MOJIOKEHMSI TEOPHU MOI00MS; STAbl MATEeMaTUYECKOT0 MOJICTUPOBAHMSL; TPUHLIUIIBI TOCTPOCHUS U

OCHOBHBIE TPEOOBAHUS K MaTeMaTHYECKUM MOJIENISIM CUCTEM; 1IeJIM U 3aJa4l UCCIIeI0BaHUS
MaTeMaTHYeCKUX Mojesel cucteM; olmias cxema pa3padOTKH MaTeMaTHUYeCKUX Mojeiel; GopMsl
MIPEACTABICHUST MAaTEMaTUYECKMX MOJEIIEH; METOJbl MCCIECIOBAHHUS MAaTeMaTH4YECKUX MoJeIen
CUCTEM U IIPOLECCOB, UMUTALMOHHOE MOJEIUPOBAHME;, METOIbl YIPOLIEHUS MAaTEeMAaTHYECKUX
MOJEJIEH; TEXHNYECKHUE U TPOTPAMMHBIE CPEJICTBA MOJEITUPOBAHMS.

TexHuYecKHne Cpeacrea aBTOMaTu3allMi U yIIpaBJICHUS

TunoBble CTPYKTypbl W cpeacTBa cucTeM aBToMaTusauumu u ynpasieHus (CAunY)
TEXHUYECKMMHU OOBEKTaMH U TEXHOJIOTUUYECKUMHU IpOLieccaMy, Ha3HAUE€HHE U COCTaB TEXHUYECKUX
cpeactB CAumY, mnporpaMMHO-TEXHMYECKHE KOMIUIEKCHI; TEXHUYECKHE CpEACTBA IOJY4YECHHUS
uHpOpMAllUd O COCTOSHUM OOBEKTa YNpaBlEHUs, TaTYMKH, W3MEPHUTENbHbIE MpeoOpa3oBaTeny;
TEXHUYECKHE CPEACTBA MCIOJIb30BAaHUS KOMaHAHOM HH(OpPMAlMKU U BO3JEHUCTBUS HAa OOBEKT
YIIPABJIECHUs, WCIIOJHUTENbHBIE YCTPOWCTBA, PETYJIUPYIOIINE OpraHbl; TEXHUYECKHE CPEACTBA
npuema, mpeodpa3oBaHUsd U Nepelayd U3MEPUTEIbHOM M KOMaHIHOW MH(OpMAalUU MO KaHalaMm
CBSI3U; YCTPOMCTBa CBSI3M C OOBEKTOM YIIPABJICHHUS, CUCTEMBI Mepelaud JaHHbIX, MHTepdencs
CAnY; anmapaTtHo-mporpamMMmHble cpejcTBa pacnpeneneHHbix CAuY, JoKalbHbIE YIPaBISIOLINe
BbruuciutensHele cet (JIYBC), TexHudeckue cpenctBa oOpaOOTKH, XpaHeHHUs WHGOpMalLUU U
BbIPaOOTKM KOMaHJHBIX BO3JeWCTBUI; Iu(poBble cpeactBa oOpaboTku umHbopMmanuu B CAunY,
ynpasisitonie  OBM,  ynpasnsromue BeruuciauTenabHble  kKoMiviekebl (YBK), mnpombinuieHHBIE
(uHnycTpuanbHble); MUKpo-OBM u Mukpo -YBK, nporpammupyembie J0ru4eckie KOHTPOJLIEPHI,



MpOrpaMMHUpYyEMble KOMIBIOTEPHBIE KOHTPOJUIEPHI, OJAHOKPUCTAIbHbIE MHUKPOKOHTPOJUIEPHI;
nporpammHoe obOecriedeHne CAuY; ycTpoMCTBa B3aMMOJICHCTBHS C OINEPATUBHBIM IIEPCOHATIOM
CAwuY, THNoBsIe cpecTBa 0OTOOpaKEHHsI U JOKYMEHTHPOBAaHUS WH(POPMAILIUU, YCTPOHCTBA CBSI3U C
OlepaTopoM; TMPUHIUIBI TMOCTPOEHUS, KIacCUPHUKAIUs U TEXHUYECKHE XapaKTePUCTUKU;
BUACOTCPMUHAIIBHBIC CPCACTBA, MHCMOCXCMbI, MHAUKATOPLI; OIICPATOPCKUC IMMAHCIHW W CTAHIHU,
PETUCTPUPYIOIINE U TTOKA3bIBAIOIINE TPHUOOPHI.

HNudopmannonHoe odecnevyenne cucTeM ynpaBJeHUsI

HH(bOpMaL[I/IOHHOC o6ecnequI/Ie, I/IH(l)OpMaHI/IOHHBIe CHUCTCMBI, 0a3ml JaHHBIX, CHCTCMBbI
YIpaBJICHUA 0azamu JaHHBIX JKU3HCHHBIN UK I/IH(I)OpMaLIHOHHOﬁ CHUCTCMBI; OCHOBHBIC 3Tallbl
IMPOCKTUPOBAHUA HH(bOpMaHHOHHOﬁ CUCTEMBI; BHCIIHEC IIPOCKTHPOBAHUEC, OCHOBHBIC OTallbl
MMPOCKTUPOBAHUA I/IHq)OpMaLII/IOHHBIX CUCTCM; SA3BIKH OIIMCAHUA JAHHBIX WU A3BIKM MAHUITYJIUPOBAHUA
JaHHBIMU B CHCTEMax YIIPaBJICHUA 0azamMu JaHHBIX; METOJAbI AOCTyIla;, MHOI'O3aJa4yHbIC U
MHOTOITOJIB30BaTCIbCKUC I/IH(I)OpMaL[I/IOHHbIe CUCTCMbI; pacluCaHusA W IIPOTOKOJIbI; 3alluTa H
CCKPETHOCTh JaHHBIX.

WHudopmanroHHble ceTH U TeleKkoMMyHuKauu. Haznauenue, GyHkium, coctas, CTpyKTypa,
XapaKTePUCTHKH KIacCUPUKAIM HHPOPMAIMOHHBIX CETeH; MHOTOYPOBHEBBIE aAPXHUTEKTYPHI
MH(POPMALMOHHBIX ceTell; NH(POPMAllMOHHbBIE TPACChl; TEXHOJOTHYECKOE AP0 MH(POPMALMOHHBIX
TpacC; Pa3sHOBUAHOCTH 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 KOMMYTAaluu B
MOHOTIOJIBHOM UM TMAaKETHOM PEXHMaXx; apXUTEKTypa M CEPBHCHI HU(PPOBBIX CETeH HMHTErPAIIbLHOTO
00CITy’)KUBaHMsI;; OPraHU3alMsl U COMPOBOXKIECHUE CEPBEPOB MH(POPMALMOHHBIX CETEH; TOCTYIN K
0a3aM TaHHBIM MH(QOPMALMOHHBIX CETEW; TEHJACHIINH 1 MIEPCIIEKTUBbI Pa3BUTHUSI HHPOPMAIIMOHHBIX
CEeTEH.

Nnentudukanust 1 JTUATHOCTUKA CUCTEM

[TocTpoeHne mareMaTUYecKUX MoJIeNeil OOBEKTOB M CHUCTEM IO JKCIEPUMEHTATbHBIM
JAHHBIM; CTPYKTYpHasi U MapaMeTpudeckas UAeHTU(PUKALINS, METOJIbI TTOCTPOSHUSI CTATUYECKUX U
JUHAMHYECKUX MOJeNell OOBEKTOB YIpaBJICHHs; OMUCAaHHE MOJETH IPH B3aUMOJICHCTBUU C
BHEIIHEH CpEeNo; MOJEIM BO3MYIICHUW; METOJbl IUIAHUPOBAHUSA SKCIEPUMEHTA; MPUHIIUIIBI
ONMCAHMS CIIOKHBIX CUCTEM; IEKOMITO3ULMS U arperupoBaHUE CI0KHBIX MOJENEN; MOJIEIIA CUCTEM
B MPOCTPAHCTBE COCTOSIHWI; OIECHUBAHUE AJICKBATHOCTHM MOJENEH; 3aJa4d TEXHUYECKOU
JMArHOCTHKHU CUCTEM; IUarHOCTUPYEMBbIE OOBEKTHI: TUHAMUYECKHE (HEIIPEPHIBHOTO M AUCKPETHOTO
NEUCTBUS); CTaTHYeCKue (KOHCTPYKIMHA YCTAaHOBOK, KOMIIPECCOPOB, IHEProarperatoB U T.IL.);
JlnarHoctrueckue MOJENN; METOIbI JUArHOCTUPOBAHHUS; IPOTHO3UPOBAHUE U3MEHEHUS COCTOSHUS.

TexHoJO0rNYeCKHE npouecCsbl M MPOU3BOJICTBA

TexHonornyeckre Mpouecchl OTPaciM: KiacCHU(HKalMsi, OCHOBHOE OO0OpYyAOBaHHE U
anmnapathl, TPUHIUIB (QYHKIIMOHUPOBAHMS, TEXHOJIOTHYECKUE PEXKHUMBI U TOKa3aTell KauyecTBa
(GYHKIIMOHMPOBAHUS, pacyeT OCHOBHBIX XapPaKTEPUCTUK, ONTHUMAaJbHbIE PEKUMBI paOOThI; aHAIHU3
TEXHOJIOTUYECKHX MPOILIECCOB U 00OPYAOBaHUS ISl UX pean3alii, Kak 00bEKTOB aBTOMATHU3AINH
U YIpaBJICHMs, YIPABISAEMbIE BBIXOJHBIE IIEPEMEHHBIEC, VIPABISAIOIME M  PETYIUPYIOLINE
BO3JICHCTBUS, CTATUYECKHE U JWHAMUYECKHE CBOMCTBA TEXHOJOTHYECKUX OOBEKTOB YIPABIICHUS;
MIPOM3BOJICTBA OTPACIM: CTPYKTYpPHBIE CXEMBI IOCTPOEHHS, PEKHUMBI pabOThI, MaTeMaTUYECKHE
MOJIETI TIPOM3BOJICTB, aHAJIW3 IMPOU3BOJCTB KaK OOBEKTOB YHPAaBIEHUS, TEXHUKO-I)KOHOMUYECKUE
KpUTEpHUH KauecTBa (YHKIIMOHUPOBAHUS U LIEJIH YIIPABICHHUS.



ABTOMaTH3aIMS TEXHOJOTHUECKHX IpoueccoB H MPpOU3BOJACTB

IlonroroBka TEXHOJOTMYECKMX IPOLIECCOB W  IPOU3BOJACTB K  aBTOMAaTH3aLlUU:
MOJIEpHHM3alMsl U MeXaHu3aluus oOOpyNOBaHUS, JUCHETUYEPHU3ALUS; XAPAKTEPUCTUKU U MOJIEIH
000pyI0BaHUs; aBTOMATH3AIM TEXHOJIOTHYECKUX MPOLIECCOB Ha 0a3e JIOKAIBHBIX CPEICTB, BHIOOD,
pa3paboTKka M BHEApPEHHUE JIOKAIbHBIX aBTOMATUYECKUX CHUCTEM; aBTOMATU3HUPOBAHHBIE CHCTEMBI
VIPaBJICHUSI TEXHOJOTHMUECKUMH IPOLECCaMu, HMX (QYHKIMM W CTPYKTYpBI, aBTOMATH3aLUS
yhOpaBieHUsT Ha 0a3e MPOrpaMMHO-TEXHHUYECKHX KOMILJIEKCOB; OOOCHOBaHHME U pa3paboTka
(GyHKIMHA CHUCTEMBI yIpaBlieHHs, HH()OPMAIIMIOHHOIO, MAaTeMaTHYeCKOr0 M MPOTrPaMMHOTO
o0OecreueHrs; WHTErPUPOBAHHBIE CHUCTEMBbl aBTOMATH3allMU M YIPABICHUS TEXHOJOTHYECKHUMHU
nporeccamMu, MPOU3BOACTBAMH U TPEATPUATUIMH, STANbl pa3pabOTKH U BHEIPEHUSI.

HagexxHocThb ccTEM YupaBJi€eHUs1

Ilokazarenu HaACKHOCTU TCXHUYCCKHUX U MPOTpaMMHBIX CPCACTB aBTOMATHU3allu, MCTOIbI
OIIPECACIICHUA IoKa3aTejiei HaACKHOCTHU, HAACKHOCTb U 3(1)(1)CKTI/IBHOCTB CHUCTEM aBTOMAaTH3alluH,
MCETOJbI ITOBBIMICHUA HAJAC)KHOCTHU U 3(1)(1)CKTI/IBHOCTI/I MMpOrpaMMHO-TCXHUYCCKHUX CPCACTB U CUCTEM
aBTOMaTHu3alu.

ABTOMaTH3alMs NPOEKTHPOBAHUS CHCTEM U CPEACTB YIPaBJIeHUSA

AHanu3 cyniecTBYIOIIUX MPOLECCOB NPOEKTUpOBaHus cucteM ynpasieHus (CY); cTpykrypa
cucteMbl aBTomMaTuzupoBanHoro npoektupoBanus (CAIIP) CV; texauueckoe odecrieuenue CAIIP;
JMHTBUCTUYECKOE, MporpaMmHoe U uH(popmanuoHHoe obecneuenne CAIIP; aBromarumzanus
nocrpoeHuss Martematuueckux wmogeneir CVY; wmonenupoBanune CY ¢ mnomombto CAIIP;
aBTOMaTH3aluMs aHainu3a u cuHre3a CY; aBToMaru3anusi KOHCTPYKTOPCKOTO M TEXHOJIOIMYECKOIo
npoexktupoBanus CV.

5. COBOKYNHOCTb 3aJjaHUi UCTIbITaHus (OUIIETOB)

Pa3nea 1. Teopusi aBTomatudeckoro peryjupoBanus 1. OcHOBHbIe NOHATHSI TEOPHHU
aBTOMATHYECKOI'0 PeryJIupoBaHusi

1.1. IIpunnuns! gevictBus CAP.
1.2. Kunaccudukanuu u ycrporictea CAP.

1.3. Ilpsmoe u HempsiMOe peryJIUpOBaHUs, OIHOKOHTYpHBIE M MHOTOKOHTYPHBIC,
HecBsA3aHHBIE U cBA3aHHBIE CAP.

1.4.  Crarudeckoe U acCTaTUYECKOE PETyIUPOBaHUE.
1.5. Knaccudpukanus CAP B 3aBUCHMOCTM OT UACaNU3aLMU, NPUHATOM NpU UX

MAaTEMAaTHUYCCKOM OITMCAHHU.

1.6.  Cucrembl HENPEPHIBHOTO U JUCKPETHOTO AEHCTBHS.
1.7. OcHoBHble TpeOoBaHusl, peabspisiembie kK CAP.

2. JAu¢pdepeHunaibHbie YPaBHEHMs M YACTOTHbIE XapPaKTePUCTHKH CHCTEM
aBTOMATHY€CKOI'0 PeryJIHpOBaHUsA

2.1.  VYpasuenus CAP

2.2. Meronuka coctaBienus auddepenimanbabix ypaBHenuin CAP, momyckarommx



JTMHEAPHU3AIIHIO.

2.3.  CpoOonusbie 1 BeIHYXIeHHBIE KoneOanust CAP. YacTOTHBIE XapaKTepPUCTHKH.
2.4. TlepemarouyHas ¢GyHKIHS HENPEPHIBHOM, TMHEWHOH, cTarmoHapHoit CAP.
2.5.  Twunossie 3BeHbst CAP.

2.6.  Jlorapudmuyeckue 4aCTOTHBIC XapaKTEPUCTHKHU.

2.7.  IlpubnvkeHHBIN cr1oco0 MOCTPOCHUS JIOTApUPMUIECKUX YACTOTHBIX XapaKTEPUCTUK
OJTHOKOHTYPHBIX CUCTEM.

2.8. IIpeoOpazoBanue cTpykTypHbIX cxem CAP.
3. MeTtoa nepeMeHHBIX COCTOSTHHUSA

3.1. IlepeMeHHBbIE COCTOSHUSI U YPAaBHEHMsI COCTOSIHUS JUHAMHYECKOM CcUCTEMBbL. 3.2.
MarpuuHnas nepenaTouHas QyHKIIHSL.

3.3. YuparisieMocTh ¥ HaOIH0Ja€MOCTb.

3.4. VYinpaensemocTh U HaOmOIaeMOCTh mojcucTeM. 3.5. 3ajadya  MUHUMAJIbHOMN
peanu3anuu.

4. AHanu3 YCTOWYMBOCTH JIMHEHHBIX HeNPEPbIBHBIX CHCTEM AaBTOMATHYECKOIO
peryJiupoBaHus

4.1.  OcHOBHBIE TOHATHS 00 YCTOWYUBOCTH.

4.2. Kpurepun yctodunBoCTH JrHEapu30BaHHBIX CAP.
4.3. Kpurepnii ycroitunoctu ['ypBuia.

4.4.  YactHble KPUTEPUH YCTOWYUBOCTH.

4.5. Anamu3 ycroitunBoctd ogHOKOHTYpHBIX CAP 1o ux norapudMuyeckuM 9acTOTHBIM
XapaKTEpUCTHKAM.

4.6. Amnamu3 ycroilunBoctu oAHOKOHTYpHBIX CAP 1o ux sorapudMuyeckuM 4acTOTHBIM
XapaKTepUCTHKAM.

4.7.  3amacel yCTOMYMBOCTH CHUCTEMBI IO MOJYJIIO | 10 (haze.
4.8. Beigenenue obiacTell yCTOHYHBOCTH.

5. AHanu3 KayecTBa JIMHEHHBIX HeNpPepbIBHBIX CHCTEM aBTOMATHYeCKOI0
peryJMpoBaHust

5.1. Meroasl aHann3a KayecTna.

5.2,  YacrHbIil MeTO/ aHATTN3a KA4eCTBA JTMHEWHBIX HETIpephIBHBIX CAP.

5.3. AHanM3 TNepexoJHBIX IPOLECCOB METOJOM  TpaleleHJaIbHbIX  YaCTOTHBIX
XapaKTePUCTHK.

5.4.  Bpruucienue nepexoanoro mnpouecca B CAP

5.5. Tloctpoenne mepexoHOTO MpoIiecca B Cliydae, KOrja CHCTeMa UMEeeT HeeAMHIUYHYIO
00paTHYIO CBS3b.

5.6.  YacTOTHBIM METOJ aHAIN3a KA4eCTBA.



5.7. OmpeneneHue BEIWMYMHBI IEPEJATOYHOTO KOIPPUIMEHTA WIH JTOOPOTHOCTH
cuctemsl o JIAX.
5.8. Koaddunments! ommbOOK U cucTeMHbIe KO3 OUITHECHTHI.

6. CuUHTe3 KOPpPEeKTHPYIIIMX YCTPOICTB CHCTEM ABTOMATHYECKOI0 PeryJIupoBaHUs

6.1. IlocraHOBKa 3aIa4yy CUHTE3A.

6.2. JKenmaemas norapudmuyueckas aMIUTUTYAHAS XapaKTEPUCTHKA.

6.3. Cunre3 nocienoBaTebHBIX KOPPEKTUPYIOIIUX YCTPOICTB.

6.4. CuHTre3 mapaiebHBIX KOPPEKTHPYIOIINUX YCTPOUCTB.

6.5. CuHre3 mapamienbHOro U MOCiIeI0BaTeIbHOTO KOPPEKTUPYIOIIETO YCTPOIMCTB.
6.6. Meroauka noctpoenus xxenaemoro JIAX.

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

7.1.  IlocraHoBKa 3a7a4yM aHAJIM3a AMHAMUYECKOH TOYHOCTH.

7.2.  CnyuaiiHple QYHKIIUU U CTOXaCTUYECKHE TTPOIIECCHI.

7.3.  CrauuoHapHBbIe CIy4aiiHbIE IPOLIECCHI.

7.4.  KoppensiunoHHas GyHKIHSA U QYHKIUS CIIEKTPATLHON TNIOTHOCTH.

7.5.  CBs3p MEXIy CIEKTPAIbHBIMU IUIOTHOCTSMHU U KOPPEISAIMOHHBIMU (YHKIUSMHU Ha
BXOJI€ Y BBIXOJI€ JINHEHHOW TUHAMUYECKON CUCTEMBI.

7.6. 3amaya cuHTe3a ONTUMAJbHBIX MEPEAATOUYHBIX (YHKIUN CIEASIIUX CHUCTEM,
HaXOJSIIUXCS MO/ BIUSIHUEM HEMPEPHIBHO U3MEHSIOIIUXCS CITYIalHBIX BO3/I€HCTBUM.

8. I[I/ICerTHbIe CHUCTEMBI aBTOMATHYECCKOI'0O PETyJIHPOBaHUA

8.1.0mnpeneneHune TUCKPETHON CUCTEMBI. Pa3HOCTHBIE ypaBHEHHUS.
8.2.  Meropl MaTEMaTHUECKOTO OMMMCAHUS TUCKPETHBIX CUCTEM.
8.3.  IIpoxoxaeHue HENIPEPHIBHOTO CUTHAJIA Yepe3 U poByio cuctemy IBM.

8.4. IlpeoOpa3oBaHHMsI YaCTOTHOTO CIIGKTpa HENPEPBIBHOIO CHUTHAJA TPU  €ro
MIPOXOKICHUH Yepe3 nudpoByro cucremy DBM.

8.5.  Ilepenatounsle pyHKIMHN yepe3 cuctemy IBM.

8.6.  Ilepenmatounas ¢pyuakimst CAP ¢ ynpasnstomeii DBM B KOHType peryaupoBaHHsI
8.7.  Z-mpeoGpa3oBaHue.

8.8.  Z-mepemarouHast QyHKIMS TUCKPETHOW CHCTEMBI.

8.9. TunoBsle TUCKPETHO-HENPEPHIBHBIE CUCTEMBI.

8.10. AHanm3 TUCKPETHO-HENPEPHIBHON CHCTEMBI.

8.11. AHanu3 JUCKPETHO-HENPEPHIBHBIX CHUCTEM, OIMCBIBAEMBIX YPaBHEHUSIMH B
[IEPEMEHHBIX COCTOSIHUSAX.

8.12. Amnanu3 ycroitunBoctu auckpetHoix CAP.
9 DjieMeHTHI TEOPUH HeJTMHEHHBIX CHCTEM AaBTOMATHYECKOI0 PeryJiMpoBaHus

9.1. HenuHeilHblE CUCTEMBI.
9.2. Metoas! ha30BBIX TPACKTOPHUH.



9.3.  ABrokosnecbanus B HenmuHEHHBIX CAP.
9.4. TIIpumep nenuuenHbix CAP.
9.5. Meroa npunacoBaHus.

9.6. IlpumeHeHue MeTO/Ja TapMOHMYECKON JMHEAPHU3ALUHU Ui aHAINW3a YCTOHYHMBOCTU
HenuHenHbIx CAP.

9.7.0mpeneneHue aMmIUIATYABI 0Op M YacTOTHl (¢ AaBTOKOJICOAHWH. Y CTOHYMBOCTH
aBTokonebanuii. Kpurepuii I'onbadapoa.

10. OnTMa/jibHOE yIpaBJIeHHE

10.1. TlocraHoBKa 3a/1la4¥ ONITUMAIBHOTO YIIPaBJICHUS
10.2. Ksanpatuunslii kputepuil. JINHEHHBINH 0OBEKT.
10.3.@opmynupoBKa 1 KJIacCU(UKAIKS METOIOB MATEMATUYECKOTO MPOTPAMMHUPOBAHUSI.

10.4. Csenmenue 3amadyd ONTHMAIBHOTO YIPABICHUS K 3a/Jadye MaTeMaTUYeCKOTrO
MIPOrPaMMHUPOBAHHUS.

10.5. ®opmynupoBka u kiaccupuKalusg METOI0B MAaTEMAaTUYECKOTO MMPOTrPAaMMHUPOBAHUS

10.6. Cgenmenue 3agaud ONTUMAJIBHOIO YIpPABICHHS K 3aJadye MaTeMaTHYeCKOro
IIPOrpaMMHUPOBAHUS.

10.7. ®dopmynupoBKa 3a/1a4l ONTUMAITBHOTO YIIPABJICHUS B TUCKPETHON (hopMe.
10.8. Ontumansusie [T1-perynsaropsr.

Pazngen Ne 2 Texnuueckue cpeacTtBa aBTOMaTu3anuu M ynpasienuss 12. OcHOBHbIe
onpeaejeHus U Kiaccupurkanus.

12.1. TexHuveckue cpeacTBa aBToMaTuku. OnpeaeneHus.

12.2. Knaccudukanus cucteM aBTOMaTHYECKOr0 YIPABICHUS U PErYJINPOBAHUSL.
12.3. Knaccudukanus noJcucTeM YCTPOHCTB U SJIEMEHTOB aBTOMATHKH.

12.4. TexHu4eckHne XapaKTEepUCTUKU JIEMEHTOB. YCTPOUCTB M CUCTEM aBTOMATHUKH.

13.  JlaT4yuku, M3MepHTe/IbHbIE U Npeodpa3ylolye yCTPOiicTBa ABTOMATHKH

13.1.MuHumanbHbBlii  cocTaB  u3MepuTenbHbIX  cpeactB  CAP.  Knaccudukanms
IIOTPEIHOCTEN ¥ BO3MYILICHHIA.

13.2. Krnaccudukaius JaTYNKOB U3MEPHUTEIHHBIX U MPEOOPA3YIOIMINX YCTPOUCTR.
13.3. TloTreHuHHOMETpUYECKUE NATIUKHU U MTPEOOpa3yrolIne yCTPOHCTRA.

13.4. HMHAYKUMOHHBIC JATYMKH U U3MEPUTENbHBIC YCTpOCcTBa. CenbCHHBI.

13.5. IIpeunsnoHHbIE BpallaroLIecs TpaHCPOPMATOPHI.

13.6. I[{udpoBble TaTINKH U MPEOOPa30BATEIH.

13.7. UudpoBbie JATIYNKH U U3MEPUTEININ JIMHEHHBIX IEPEMEIICHHUH.

13.8. ®dorodnekTpuYeCcKHe JaATIUKH U H3MEPUTEIbHBIE YCTPOHCTBA.

13.9. TepmodnekTpuUecKue JaTYUKH.

13.10. TIpeoOpazoBarenu AMEKTPHUECKUX CUTHAIIOB.

13.11. DnexTpomMarHUTHbIE IPeoOpPa30BATEINH.

14. YceunurtenbHble yCTPOHCTBA



14.1.

Knaccudukanmss ycunurensHbIX W KoppekTupytomux ycrpoiictB CAP u CAY.

Texaudeckue TpeOOBaHUS.

14.2.

Tunsl s1eKTpUuYecKux Harpy3ok. MareMaTH4ecKre MOJENU U CTPYKTYpPHBIE CXEMBbI

Harpy>KEHHBIX YCHIHTEIICH.

14.3.
14.4.
14 5.
14.6.
14.7.
14.8.
14.9.

Peneiinpie ycHIMTENBHBIE U pACIPEACIUTENBHBIE YCTPOKUCTBA.
TpaH3ucTOpHBIE YCUIIUTEIN.

TUPUCTOPHBIE YCUIIUTEIIHN.

MarsHuTHbIE 1 MATHUTHO-TPAH3UCTOPHbBIE YCUIIUTEIN
DneKTpOMAIIMHHbBIE YCUIIUTEIN MOIHOCTH.
Koppekrupyromye 3J1eMeHThI U yCTPOUCTBaA.

JIuCKpeTHbIE KOPPEKTUPYIOLIME YCTPOMCTBA.

15. UcnoHuTe/bHBIE YCTPOiCTBA. ABTOMATHYeCKHE NPUBObI

15.1.
15.2.
15.3.
15.4.
15.5.
15.6.
15.7.
15.8.
TOKa.
15.9.
15.10.
MIPUBOJIOB.

1.

MIPOU3BO/ICTB.

Haznauenue u knaccudukanys MCIOTHUTENBHBIX YCTPOUCTB U MPUBOIOB.

Tunel MEXaHHYECKUX HAarpy30K. MexaHnueckoe CONpOTUBIICHUE.

Maremarnueckre MOJEIN Harpy>KeHHOI0 MPUBOJA.

VYIpaBisieMble UCTIOJHUTEIbHBIE JIEKTPOABUTATENIA ITOCTOSIHHOTO TOKA.
VYnpasinsemble 1ByX(pa3Hble aCHHXPOHHBIE SJIEKTPOIBUTATEIIH.

CHHXpOHHBIE IarOBBIE 3JIEKTPOJIBUTATENN U IUCKPETHBIE IPUBO/IBL.

JIuHelHbIe 3JIEKTPOABUTATENIN U JUCKPETHBIE TIPUBO/IBI.

DnexTpuueckuid MUPPOBON CIEASIIUNA MPUBOJA C IEKTPOIBUTATEIIEM MOCTOSHHOTO

DNEeKTPOTUAPABINYECKUN CUITOBOM MPUBO/I C 30JIOTHUKOBBIM PACIPEICTUTEIIEM.
DHepreTM4Yeckuii  pacdyer HUCHOJHUTENbHBIX YCTPOWCTB U  ABTOMATHYECKUX

6. PexoMeHioBaHHAS JIUTEPATYpA.

OcHOBEI yIpaBJICHUA W TCEXHHUYCCKUC CPCACTBA aBTOMATHU3AIHUH TCKCTUJIIbHBIX
Kunra 1. OcHOBEI YIpaBJICHHUA TCEXHOJOTMYCCKMMU TMpoHeCCaMi TEKCTUIIbHBIX

npou3BoAcTB. YueOHoe nocodue ¢ rpudpom YMO. Koznos A.b. Pymsunes 10./1. u ap. 2009 r. TOY
BITIO “MI'TY um. A.H.Koceiruna” ISBN 978-5-8196-0152-5.

2.

CeBocthaaoB I1.A. KOMHI)IOTepHOG MOACIIMPOBAHUEC TCXHOJIOTMYCCKHUX CUCTEM U

npoaykToB npsaeHus. M.:Madopm-3nanue,2006, - 448 c.

3.

ITanTenee A.B., boprakoBckuii A.C. Teopus ynpasieHHsl B IpUMeEpax U 3ajadax.

Yyebnoe mocodue. M.: Briciiag mkona, 2003

4,
CIIo, Usn-Bo

beccekepckuii B.A. IlomoB E.Il. Teopust cucreM aBTOMaTH4eCKOrO YIPABIICHUS.

«[Ipodeccusi», 2003. — 752 c.

5.

Oncon T'., Ilmanu JIx. Ludpossie cucrembl aBromatusanuu u ynpasienus CIIO,

Hesckuit quanekt,2001.- 557 c.

6.

Anpnpuesckuii b.P., ®pagkos A.JI. M30paHHble I7IaBbl TEOPUHM aBTOMATHUYECKOTO

yhpaBiieHus ¢ npumepamu Ha si3bike Matlab. CI16,Hayka, 2000,- 475 c.



7. CoseroB b.f. Teoperndeckue OCHOBBI aBTOMATHU3UPOBAHHOIO YIpaBiieHUsA. M.,
Bricmag mkosna, 2006 T.

8. Bpoiino B.JI. BeruncnurenbHuble CUCTEMBI, ceTd U TeaekommyHukanuu. CI16, 2002 r.
9. XerarypoB A.A. IIpoexktupoBanue ACOU u Y. M., Beictias mkosa 2005r.

10. TapacuxB.II. Maremarnueckoe MOJEIUPOBAHUE TEXHHYECKHUX CHUCTEM. Y4EOHHK
it By30B M.: [luzaitu-11PO, 2004

11. B.B. Bacunnes, JI.A. Cumak, A.M.PpiOHUKOBa. MaTeMaTnyeckoe U KOMIBIOTEPHOE
MozenupoBanue mporeccoB U cucteM B cpeae MATLAB/SIMULINK. Yyebnoe mocobue st
CTYJIEHTOB U acniupanToB. M., 2008 rox. 91 ctp.

12. IO.II. IleitheB. MeToabl MAaTEMAaTHUYECKOTO MOJCIUPOBAHUS H3MEPHUTEIHHO-
BBIYMCIUTENBbHBIX cucTeM. M.: 2-oe ucnp. 2004 rox. 2004. 400 ctp.

13. UynuukoB A.M. Maremarnueckue MOJEIM HEIMHEWHOM NUHAMHMKU. M.: 2-e u3g.
ucnp. 2003 r.

296  ctp.

14. Camapckuii A.A., Muxaiino BII. Marematuueckoe MoaenupoBaHue: Wnewn.

Mertonpl. [Tpumepsl. M.: 2-e uza. ucnp. 2005 roa. 320 ctp.

15. HertsipeB B. M. UnxkeHepHas U KOMITbIOTEpHAs rpaduka: yUeOHHUK I YUPEKISHUN
BhICIIEro nmpodeccuoHansHoro oopasosanus. UL Akanemus, 2011 r.

16. ®ucenko B. T., ®ucenko T. FO. KommbiorepHas oOpaboTka u pacro3HaBaHHE
n300pakeHUH.
CII6., 2008 r.

17. M. By, T. Hesuc, [Hx. Heiinep, . Ulpaitnep OpenGL. PykoBoacTtBo mo
nporpaMmupoBanuio [Iurep., 2006 r.

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

19. Ceprees A.Il., Kymenko C.B. OcHoBbl komnbioTepHOil rpaduku. Adobe Photoshop
u CorelDRAW - nBa B ogHoM. Camoyuutens. M.: «Jluanektuka», 2006.

20. Munaes W.I'., Camoiinenxko B.B. IIporpamMmmupyembie JIOTHYECKHE KOHTPOJUICPHI.
CraBpomnonb, «<AT'PYC» - 2009.-100c.
21. Per JIx. [Ipombinnennas anexkrponuka. M.: JIMK-nipece, 2011, -1136 c.

22. AnnapatHble U NPOTrpaMMHBIE CPEJCTBA CUCTEM ympaBiieHus. [IpoMbllIeHHbIE CETH U
KoHTpoJuiepsl. bunom. Jlaboparopust 3nanwmii, 2010 -424 c.

24, 3. Iapp IIporpammupyemble KOHTPOJUIEPHI: PYKOBOACTBO 1 nHkeHepa BUHOM.
Jlaboparopwust 3nanuii, 2007 -516 c.

25. [Terpos U.B. IIporpammupyemsie koHTposuiepbl. CTaHIApTHBIE S3BIKM U IPUEMBI
npukiIagHoro npoektuposanus. Conon-Ilpecc, 2004, - 256 c.



26. KoszmsikoB B.B., CoxonoBckuit P.JM. T'a3zoBbie TypOuMHBI B TIPOMBIIUICHHON
sHepretuke (MoHorpadus). M:, Uzg. MI'TVY. 2003.

27. Hetit K. JIx. BBenenue B cuctembl 6a3 qanHbIx M.: Bunbsmc, 2008.
28. Xomonenko A.Jl. ba3el nannbix. Yueonuk 1t BY3os, M.: Kopona-Ilpunt, 2004.
29. Kysunenos C.[.ba3bl nannbix: s3eikud 1 Mojienu M., OOO «bunom-IIpeccy, 2008.

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

31. MonaxoB B.M.Pensuuonnas teopus 6a3 gansubix. Koncnekr nexnuiti, PO MI'TY nm.
A.H.Kocbirmaa, 2009 32. TlomsxkoB K.A., IlomsixkoB A.E. IloBwimenue 3ddexTuBHOCTH
9KCILTyaTaluy YIPaBIIIEMbIX

AJIEKTPOTEXHUUYECKHUX CUCTEM TEKCTHIIBHOTO 000opynoBanus. Mockaa, 2003.
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