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1. Ilepeyenbp MIaAHMpPYEeMbIX Ppe3yJabTaTOB O0y4YeHHsI 1O IUCHUILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

B pe3yabTare u3yyeHusi JUCHUIIJIMHBI 00y4Yarolinecs J0JKHbI:

3HaTh

yMeTh

BJIAJI€Th

TeopeTMueCKue OCHOBbl ynpaBJieHuA
B OpraHuM3aulMUOHHbIX CUCTeMaX

PaspaboTka mMeTOA0B WU anropuTMoB
peweHus 3ajau ynpaBneHuUs B
OpraHU3aLMOHHbIX CUCTEeMax

PazpaboTka Moaenein u MeToA0B
ynpaBreHUs: OpraHWU3aLNOHHLIMU
npoeKkTamu

2. O0beM IMCHUIUVIMHBI B 324€THBIX €IMHUIAX C YKA3aHHEM KOJHYeCTBA
aKaJieMU4€eCKNX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aronierocsi ¢
npemnogaBareseM (10 BUIaM YyU4eOHBIX 3aHATHI) M HA CAMOCTOSITEJILHYI0 padoTy

o0y4yarierocst

06wun obbem aAucuunnuHbl B 3.e. /vyac: 4 / 144

Buapl 3aHSTHI, X TPYA0EMKOCTD (4ac.) O0beM KOHTAKTHOI
®opma padoThI
oGyuenust Jlexuun JlabopaTopusbie | IlpakTuyeckue CamocrosiTesbHAs o0y4arouerocs ¢
padoThI 3aHATHSA pabora npenoaaBaTeaeM
(uac)
OYHas 0 0 35 109 51

3. CopepxaHue IMCHUILUIMHBI, CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3zaesiaMm) C
yKa3aHHeM OTBeJAE€HHOr0 HA HUX KOJHYeCTBA aKaJeMHYeCKMX YacOB M BHUI0B

Y4eOHBbIX 3aHATHH

dopma 06yueHua: ouHan

Cemecmp: 4

06beM AucuunnuHel B cemecTtpe 3.e. /vac: 2 / 72

OopMa NpOMEXyTOYHON aTTecTauuu: 3auveT

Buael 3aHsTHi, NX TPYJ10€eMKOCTB (4ac.)

O0BbeM KOHTAKTHOM padoThI

Texunn JlaGopatopHubie | IIpakTHuyeckue CamocrosiTe1bHasA 00y4aIoIIerocs ¢ MpenoaaBaTeieM
! paboTeI 3AHATHS padora (1ac)
0 0 17 55 25

IpakTuyeckue 3ansitus (174.)
1. Pazgen 1. MeToabl u 3aa4u TeOpUHU ynpasjeHus (mMpoaoskenue) {padora B
Majabix rpynmax} (24.)[1,2,8,9,12,15] Tema 1.1.

OCHOBHble NOHATMA Teopuu

ynpaBneHus

-[Jlleny W npuHUMNbl ynpaBneHus, AWHAMMUeCKMe cuctembi. MaTemaTuueckoe
onucaHume o6bekToB ynpaeneHusi. OCHOBHble 3ajaun TeopUM YNpaBneHus:
cTabunusaums, cnexenue, nporpaMMHoe ynpaeneHue, onTUManbHoe

ynpasneHue, 3KCTpeMaribHOe peryrnupoBaHue.

-JKnaccudukauusa M CTPYKTYpbl CUCTeM YnpaBneHUs:

Pa30OMKHYTble CUCTEMbI,

cucTembl C OﬁpaTHOﬁ CBA3bI0, KOM6MHMp0BaHHNe CUCTEMbI.
-[JluHaMmuyeckue uM cTtaTUyeckue XapPaKTEPUCTUKU CUCTEM ynpaBleHUs:




nepexogHas u“  BecoBas  (yHKUMM U UX  B3aUMOCBA3b,  YaCTOTHble
XapaKTepUCcTuKu. TunoBbie AUHAMUUYECKME 3BEHbA U UX XaPaKTEPUCTUKM.

-[] MoHaTMe 06 yCTOMUYUBOCTM CUCTEM YynpaBneHuUs. YCTOMYUBOCTb NO
JlAnyHOBY, aCMMNTOTUYECKAs, SKCMOHeHUManbHash YCTOWUMBOCTb. YCTONUMBOCTD
no nepsomy npubnuxenunio. OyHkuum JlanyHoBa. Teopembi 06 YCTOWUMBOCTM M
HeYyCTOMUYMBOCTU. YCTOMUMBOCTb JIMHEWHbIX CTauuoHapHbIX cucteMm. Kputepuu
NlanyHoBa, JlbeHapa-llunapa, T[lypeuua, Muxainosa. YCTOWYMBOCTb JIUHEWHbIX
HeCTauMOHapHbX cucTteM. MeToA CpaBHeHMSS B  TeOpMM  YCTOWUMBOCTH.
YCTONUMBOCTb FNIMHENHbIX CUCTeM C o6paTHOV CBA3bN.

Tema 1.2. MeToab cuHTe3a obpaTHOV CBA3M

-[/3nemeHTh  Teopuun  cTabunusauum. YnpaBnseMmocThb, HabnwoaaemMoCTh,
CTabunusupyemocThb. JlyanbHOCTb ynpaBnsieMoCcTH U HabnwaaeMocTu.
KaHoHuueckne ¢opmbl. JiMHeHas cTabunu3auma. Crabunusauus no COCTOSHUIO,
no Bbixoay. Habnwaatenun coctosanusa. AudbepeHuuaTtops.

-[JKauectBOo npoueccoB ynpaBfeHUs B JIUHEWHbIX JAWHAMUYECKUX CUCTeMax.
oka3aTenu KayecTBa MepexoAHbX npoueccoB. MeToabl oOLEHKM KauvecTsa.
Koppekuusi cuctem ynpasneHus.

-[JYnpaBneHue npu AeUCTBMU BO3MyWeHWA. PasnuyHbie TUNbl BO3MYLWEHUN:
ornepaTopHbie, KOOpAMHaTHble. WNHBapuaHTHbie cucTembl. BonHoBoe BoO3MyleHue.
HeBonHoBoe BO3MyuweHue. MeTop KBa3upacwenneHus.

-[ICnepswme cuctembl. PeneilHas obpaTHasa cBaA3b: anrebpanueckue U
YaCTOTHble MeToAbl MccnepoBaHus. CTabunusauums perynsaTopoM nepeMeHHoM
CTPYKTYpbl: CKansipHble W BEeKTOPHble CKOMb3AWMe pexuMbl. YHUBepCanbHbIN
perynatop (ctabunusatop Hyccbayma).

2. Pazgea 1. Meroasl M 3aJa4u TeOpuM ynpasJieHusi (mpoaoJikeHue) {padora B
maabix rpynmmax} (34.)[1,8,9,12,15] Tema 1.3. AG6GconwTHas YCTOWUYMBOCTb MU
ynpaBneHue B YCNOBUAX HeonpeAeneHHOCTH

-[JfeoMeTpMuyeckme W YACTOTHble KpuUTepuu abCONWTHON  YCTOWUMBOCTM.
A6conwTHaa cTabunu3auua. AjanTuBHble CUCTeMbl CTabunu3auun: MeToA
CKOPOCTHOr0 rpaAguMeHTa, MeTOoA LUeneBblX HEpaBeHCTB.

-JMlo3UTUBHbIE AMHAMUYECKME CUCTEeMbl: OCHOBHble onpejeneHns U CBOWCTBaA,
cTabunusaunma MNO3MTUBHBIX CUCTEM TNpU HeonpeAeneHHOCTU. AHanNUTMYeCKoe
KOHCTpYyUpOBaHue.

- lpeHTMdUKaAUUA  AMHAMMYECKUX CUCTeM. IJKCTpeManbHble perynatopbl -
CaMoONTUMM3aLms .

Tema 1.4. JluckpeTHble CUCTEMbl aBTOMAaTMYeCKOro yrnpaBneHus

-[]YpaBHeHMS UMNYyNbCHbIX CUCTEM BO BpeMeHHOW o6nacTu. Pa30OMKHyTble
cuctembl. OnucaHue uMNynbCHOro 3>neMeHTa. WMnynbcHas XapaKkTepuCTHKa
npuBeAeHHOU HenpepbiBHOM YyacTu. 3aMKHyTble  CUCTEMbl. YpaBHeHus
Pa3OMKHYTbIX W 3aMKHYTbIX MMMYAbCHbIX CUCTEM OTHOCUTENbHO peweTyaTbiX
GyHKUMA. JInCKpeTHble cuctembl. Z-npeobpa3oBaHue peweTyaTbiX (YHKUMA W ero
CBOWCTBA.

-[INepeaaToyHas, nepexojHas M BecoBas (YHKLUW MMNYNbCHOV CUCTEMbI.



Knaccupukaums cuctem C HeCKONbKUMWU UMMYNbCHLIMM SfieMeHTaMu. MHoromepHbie
UMNYNbCHble CUCTeMbl. OnucaHue MHOrOMepHbIX WMMYNbCHbIX CUCTEM C MOMOLWbI
NMPOCTpPaHCTBA COCTOAHUM.

-[1YcTonunMBOCTb AUCKpeTHbIX cucTeM. lccnepoBaHue yCTOWYMBOCTU NO NEpBOMY
npubnuxeHuin, Metoa ¢QyHKuunM JlanyHoBa, MeToA cCpaBHeHus. Teopembl 06
yctonuusocTtn: Kputepun llopa-KyHa. CuHTE3 AMCKpPeTHOro perynaTtopa no
COCTOSIHU M MO BbLIXOAY, NPWU HANMMUMU BO3MYLEHUN.

Tema 1.5. HenuHeiHble cucTeMbl aBTOMaTUYECKOro ynpasBfeHUs

-DKOHCEpBaTMBHHe ANHaAMUUYECKUEe CUCTEeMbl. INeMeHTbl Teopuu 6M¢ypKauMM.

-[JOCHOBHble  BMAbl  HENIMHENHOCTeli B  CUCTeMax ynpaBneHus.  MeToabl
UCCNeAOBaHNS MOBEAEHUS HENMHENHbIX CUCTEM.

-[JABTOKONe6aHMA HenuHenWHbXx cucTeMm, oTobpaxeHue [lyaHkape, @yHKUMSA
nocneAoBaHus, auarpamma Jlameppes. OpbutanbHas ycTonuumBoCTb. Teopembl 06
YCTONYMBOCTH npeaenbHbiX LUKIOB: AHapoHoBa-ButTa, Kenurca.
CywecTtBOBaHMe  npeAenbHbX  LMKNOB:  Teopembl  beHaukcoHa,  Jlnoka.
JnbbepeHunaTopbl BbIXOAA AMHAMMYECKOW CUCTEMbI.

-[Jfmagkue HenuWHenWHble AMHAMUYECKME CUCTeMbl Ha MAOCKOCTU:  aHanu3
ynpasnsieMocTtn, Habnioaaemoctu, CcTabunuaupyemoctTu U cuHTe3 obpaTHOM
CBSI3U. YnpaBneHue cucTeMamMu C nocneaencTBUEM.

3. Paszgea 1. MeToasl M 3aJa4d TeOpPUM yHpaBJieHUus (mpoaosikeHue) {padora B
maabix rpymmax} (34.)[1,2,8,9,12,15] Tema 1.6. OnTumanbHbie  CUCTEMsl
aBTOMATMYeECKOro YrnpaBneHUus

-[13ajaun onTMMU3aALMHK. "pMHuMH MaKCUMyMa HOHTpﬂFMHa.

-[NlpuMeHeHUe AUHAMMYECKOrOo NpOrpamMMUpPOBaHUA ANA YNpaBfeHUs CUHTYNAPHO-
BO3MylWeHHbIMM  cucTeMamn.  Minimax-cTabunusauua. Urposon noaxoa K
ctabunusauymu. I1 -onTummsauua ynpaeneHus. BubpaunmoHHas cTabunusauus.
dBpUCTHYECKMe MeToAbl CTabunu3aumu: HenpoceTU, HeuéTKMe MHOXeCTBa,
WHTenneKTyanbHoe ynpasneHue.

Tema 1.7. JneMeHTb COBPEMEHHOV TeOpPUW ynpaBleHUs

-[IMoaanbHOe ynpaBneHuWe KakK anropuTMpueckass ocHoBa (OpPMUPOBAHMA MaTpuL
COCTOSIHMA C XxenaembiM anrebpanueckum cnekTpoMm cobcCTBeHHbX uucen. [psmoe
MoAanbHoe ynpaBneHue. MojanbHoe ynpaBneHue cpeAcTBamum obpaTHOW CBSA3U
B Cflyyae paHra MaTpuubl YynpaBneHWs PpaBHOrO WAU MeHbWero pa3MepHOCTH
BeKTopa cocTosiHus. MojanbHoe ynpaBneHue C UCNONb30BaHMEM MaTPUUYHOrO
ypaBHeHusa CunbBecTpa, C ucCnonb3oBaHuMeM (opmynbl AKKepMaHa M CpeACTBaMu
nocnejoBaTenbHOro  kKomneHcatopa. [lpobnema  dopMupoBaHus  MOAANbHOW
MoJAenu.

-[JAnepuoanuyeckas HenpepbiBHag CUCTeMa C MaTpuueld COCTOSIHUA NPOCTOU
CTPYKTypbl B npou3BonbHOM 6a3uce. KoHCTpyupoBaHMe MaTpuu MpoCTOW
CTPYKTYpbl C XenaembiMM CrnekTpamMm CcOGCTBEHHbIX uYucen U  BeKTOpOB
cpeacTBaMuM MojanbHoro ynpasneHus. KaHoHuueckue (opmbl MaTpuy. MaTpuup
npuseaeHus nopobus

-[ICkansipu3auusi BEKTOPHbLIX MPOLECCOB C MCMONMb30BaHWEM BEKTOPHbIX HOPM M



CUHTYNAPHOTO pas3fioXeHus MaTpul.
-[1Kone6aTenbHOCTb anepuoAMYECKMX CUCTEM C MaTpuuer COCTOSHUA MPOCTOMN W
KpaTHOM CTPYKTYypbl COOCTBEHHbIX u4uCen Mo HopMe BeKTopa cBoboaHOro
ABUXEHUSA .

4. Pazgea 2. Metoabl M 3aJa4M TeOPHMH NPHUHATHS pPelIeHUH (MPOJOJIKEHUE)
{pabora B Maabix rpymmax} (24.)[7] Tema 2.1. OCHOBb Teopuu nNpPUHATUSA
peweHun

-[JKnaccuukauma 3ajay nNpuUHATUS peweHnidi M MX noctaHoBka. [lpouecc
peweHusa npobnem u 3Tanbl peweHua 3ajauy. CUTyauuoHHbi aHanu3 (aHanu3
npobnemHor cutyauuun). WUaeHTudukauus npobnembl U nocTaHoBka uenu. [ouck
Heob6xoaumMon MHhopMauun. GopMupoBaHUE MHOXECTBA BO3MOXHbIX pelWeHui.
-JdopMupoBaHMe KpUTepueB oOLeHKU peweHu. Pas3paboTka MHAMKATOPOB M
KpUTepues AN  MOHUTOpPUHra peanu3aumu peweHund [lpoBepeHne  OUEHKH
peweHun. Bbibop Haunyuwero peweHusi, napaAokc Bbibopa. [InaHupoBaHue.
Peanusaumsa. MoHuTOpuHr peanu3dauuum. OueHka pe3ynbTata. [lpobnema
3ProAUYHOCTU NpU peweHnu 3ahavy NPUHATUA peleHUn

Tema 2.2. [lpuHATHE peweHUr B YCNOBUAX HeonpefenéHHOCTH.

-[1Beilbop B  ycnoBusx HeonpeAenéHHoCTU. Pa3Huua Mexay pUCKOM U
HeonpeAenéHHoCcTbi. Buapl HeonpeaenéHHocTu. CybbeKTUBHbe M 06bEKTUBHbIE
MPUUYMHL BO3HUKHOBEHUS HeonpejenéHHocTU. CTaTUCTUYeCcKuMe Mojenu MPUHATUA
peweHuin. AnbTepHaTMBLl Teopuu BeposiTHOCTeW. OGopMUpoBaHME UCXOAHOTO
MHOXecCTBa anbTepHaTuB. OwnbkuM nepBoro u BTOPOro poaa.

-[1Tunsl HeonpeAenéHHOCTU: HeNosHoTa W HeAOCTAaTOYHOCTb  MH(oOpMauuM,
HejoonpeaenéHHOCTb, HeajeKBaTHOCTb.

-[1BuAbl oONUCaHW/i HeonpeAenéHHOCTU: CTOXacTUYeCckKoe U CTaTUCTUUecKoe,
WHTepBanbHoe, ONUCaHUe C MO3MLUUA HEYETKUX MHOXECTB.

5. Paszgen 2. Meroabl UM 3aJa4y¥M TEOPHMHU NPHUHATHS PeELlICHHH (MPOIOJIKEHUE)
{padora B majabix rpynnax} (24.)[7] Tema 2.3.. Moaenu u MeTOAbl NPUHATUSA
peweHWn NpuU He4yeTKOW MH(hopMauuu

-[J0CHOBbl TeopUuM HEUYETKUX MHOXecTB. OCHOBHble onpejeneHus U onepauvMu Haa
HeYETKUMU MHOXecTBamu. HeuéTkoe moaenupoBaHue.

-[13apauM MaTeMaTMyeCKoro nporpaMMUpPOBaHUS MPU  HEUETKUX  UCXOAHBIX
yCnoBusx. NocTaHoBKM 3ajau Ha  OCHoBe Pa3nunyHbIX NPUHUKUNOB
onTUManbHOCTU. HeuéTKMe OTHOWEHUA, onepauun Haj OTHOWEHUSIMU, CBOWCTBA
OTHOWEHUMN .

-[1MlpuHATHE peweHUn nNpuM HEYETKOM OTHOWEHWM MpPeAnovYTeHU/ Ha MHOXeCTBe
anbTepHaTuB. [lpuHATME peweHUN NPU HECKONbKUX OTHOWEHUAX MPeAnoUTeHus.

- /MlpumeHeHue das3upukaumn U Aedas3uPukauuu nNpu peweHMU 3aAay MNpPUHATUSA
peleHuii.

Tema 2.4 MoaenupoBaHUe NPUHATUA PeleHWN.

-[J0CHOBHble noHATUA MojenupoBaHua. Ha3HaueHue Mojene B  npouecce
MPUHATUA U peanu3auunm peweHnin. TpeboBaHua K mogensMm. Tpeb6oBaHus no
rnybuHe onucaHua M NO BpeMeHW NPUHATUA peuweHus. CBoncTBa nopobus u



NPOCTOTH MoOAenen.

-[1Buabl Moaenei: @uanmyeckue, rpaduueckume, Mmatematuyeckue. JeCKpunTuBHbie
(onucaTtenbHble) U HOpMAaTUBHble (aHANUTMYECKUE, OMTUMU3ALMUOHHbLIE) MOAEenu:
obnactTn  npuMeHeHMsa U oTnMuMTenbHoie  ocobeHHocTU. MopenupoBaHue
npobnemMHo cuTyauum ob6bekTa, CTpaTeruyeckux anbTepHaTUB, MNOCNEeACTBUM
NMPMHUMAEMOTrO peleHus.

-[JCocTaBnswwue Moaenn: uenb pa3BuTua obbekTa ynpaBneHUsi, COCTOSHUE
BHeWHeNn cpeapl, (QYyHKUMOHMpOBaHMe ob6bekTa. BnusHMe (AKTOPOB BHeWHeN
cpefbl HA BO3MOXHOCTU MOAENUPOBAHMA.

-[JCo3paHne, npuMeHeHMe U npoBepka ajeKBaTHOCTU Mojenu. 0cobeHHOCTH
BepuPMKaLUMM M BanuAauuum MoAener NpU MX MPUMEHEHUU B 3aAauyax MNPUHATUSA
peweHun.

-[JAMMTauMOHHOE MoOAenuMpoBaHMe MW ero npuMeHeHWe B 3ajayvyax nNpUHATUK
peweHun.

6. Pazgen 2. Meroabl W 3ala4d TEeOPUM TNPUHATHS PpelieHuil (NMPoaoJIKeHHE)
{pabora B Mmaabix rpymnnax} (34.)[7] Tema 2.5. MHOrokputepuanbHbie 3ajauu
NMPUHATUSA pelieHUun

-[INpuHATME peweHUA nNpU  HECKONbKMX KpuTepuax. Ponb uenoseka B
MHOTOKPUTEPHUAnbHbLIX 3ajayax NPUHATUA peleHui.

-[IMaTemaTMyeckas (opMynupoBKa 3ajauu MNPUHATUA peWeHu/i NpPU HeCKONbKUX
Kputepuax. OntumanbHocTb no [Mapeto u Cnentepy. MOHATMA JAOMUHUPOBAHMUSA
no Mapeto u Cnentepy.

- JbuHapHble OTHOWEHUS KaK A3bK ONMCaHMA npeanoyTeHui. OCHOBHbIe MOHATUA
Teopun O6UHApHbIX OTHoweHUW. HekoTopble Knacchl OGMHAPHBIX OTHOWEHUA W UX
CBO/CTBA.

- JdopmynupoBKa 3ajauu MHO T OKpUTEpUanbHoW ONnTUMU3 LUK (MKO) .
OnTumanbHocTb no [llapeto wu Cnentepy B 3ajgavax MKO. A6conwTHO
ONTUMaNbHOe pelleHUe U uAaeanbHas ToOuka.

-[10CHOBbl TeopUM MHOFOKpUTepuanbHO/W onTuMulaumu. CBOWCTBA ONTUMAMbHbIX
peweHun B 3agavax MKO. JocTaTouHble ycCnoBus CyweCTBOBaHMS MHOXECTBa
Mapeto M BbinonHeHus cBoiicTBa ¢(oH HeilmaHa-MopreHwTepHa. ONTUMANbHOCTH
no JAxoddppuoHy.

-[1CBEPTKM KpuTepueB B 3agauyax MKO. O6was Teopus CBEPTOK KpUTEpHUEB.
JiIuHenHaa cBépTka. CBépTka [epmeriepa. CBEPTKM Ha OCHOBe WUAeanbHOM
TOUKM.

-[JYcnoBua onTUManbHOCTM WU yCTOMUMBOCTU B 3apjavax MKO. OnTuMmanbHOCTb B
30(peKTUBHO BLINYKNbIX M HeBbINYKMbIX 3aaavax MKO. YcTonuuMBOoCTb mapeToBOW U
CnenTepoBon rpaHUL. YCTOMUYMBOCTb MHOXECTBA AOCTUXMMBIX KPUTepuanbHbIX
BEKTOpPOB.

-[IMeToAbl MHOrokputTepuanbHon onTumusauuu. Knaccupukauus metopoB. MeToAbl
noucka peweHus 6e3 yvyactus nuua, npuHumapwero pewenue (JINP). MeTtoasl,
yuuTtbiBawume npeanoutenusa JMP npu nocTpoeHun pewawwero npasuna. OyHKuuA
Nnone3HoCTn. ApAMTUBHbIE (YHKLUMU MOSNE@3HOCTH.
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-[]9BpUCTUYECKME MOAXOAbl K MNOCTpOeHuw pewawwero npasuna. 06wee
npeactaBneHne o6 uMTepaTUMBHbIX MeToAaX. Metoa JxobdppuoHa-Jlanepa-
danHbepra. CTpykTypu3oBaHHble umTepaTuBHbie MeToAbl. Metop lTtonepa. MeTtopabl
C uenesbiMm Toukamum. Metop STEM.

-[JMetoabl wuHpopmupoBanus JIIP o napetoBon rpaHuue B 3ajavax MKO.
UndopmupoBanue JIMP o napeToBOM rpaHuue B Cilyvyae JABYX KpuUTepueB.
JhpeKTUBHOCTb  BU3yanu3auuu B  ABYXKPUTEpuanbHbiX  3agavax. MeToapl
BU3yanu3auuu NapeToBO/ rpaHuLbl, anMPOKCUMUPOBAHHON KOHEUHbIM YUCIIOM
ToueK. MeToA napannenbHbX OTPe3KOB.

-[IMeToAbl nopaepxku BbibOopa M3 Manoro uyucna anbTepHATUB HA OCHOBE MApPHbIX
cpaBHeHuin. MeTtoanl aHanu3a uepapxuin. Metoa ELECTRE.

7. Pazgean 3. Meroabl ONTHUMHM3allMM M HMX IPUMEHEHHE B peILICHUHM 3a1ay
ylpaBJ/ieHHs] U NPUHATHA pemieHuii {paGora B MaabIx rpynmnax;} (24.)[1,4,8] Tema
3.1. 06bwas nocTaHoBKa 3ajay ONTUMM3ALMM U UX PA3HOBUAHOCTM.
-[JONTUMU3ALMOHHBIM NOAXOA K mnpobGnemam ynpaBneHUs U MPUHATUA pPeleHuin.
llpuMepbl NpuMeHeHus.

-[JflonycTuMOe MHOXeCTBO U ueneBasa GyHkuusa. OGopmbl 3anucu  3ajav
MaTeMaTU4YeCcKoro SIMHEHOro MPOrpaMMUPOBAHMUA.

-[JKnaccudpukauma onTUMM3auMOHHbIX 3ajay. OaHoMepHass M MHOromepHas,
ycnoBHas u  6Ge3ycnoBHas onTumulauusa. OaHOMepHas U MHOromepHas
OonTUMM3auua. 3ajaun JNUHENHOro nNpPOrpaMMMPOBaHUS WU WX Pa3HOBUAHOCTH.
3aaaum " MeToAbl CTOXaCTHU4ecKon ONTUMM3aLUK, AUHaAMUYeckoro,
CTOXaCTMYeckoro, AUCKPeTHOro U LUENOYMCNEeHHOro  MPOrpaMMUpPOBaHUSA,
TPAHCNOpPTHble 3ajauM.

Tema 3.2. YucneHHble cCTOXaCTMYeCKMe MeTOAbl peweHuss ONTUMU3ALMOHHBIX
3ajav

-[JKnaccuukauma 4YucneHHoix MeToAoB 6e€3ycCnoBHOM M YC/IOBHOM ONTUMM3ALMUM,
JINHEHOTO MPOrpPaMMUPOBaHUA .

-JCToxacTUyeCckue anropuTMmbl peweHMs ONTUMU3ALUOHHBIX 3ajay: UX CYyTb M
Knaccupukaums.

- /9BONOLUMOHHbIE anropuTMbi: obwas cxema, onepauuMum MyTauuu, CKpewuBaHUA U
ot6opa. TunoBbie reHeTuyeckue anropuTMbl.

-JOnTUMM3aumMa poeM yYacTuly, MypaBbMHAA ONTUMM3AUMSA W ONTUMU3ALMA
MUYeNnHbLIM poeM.

-[106wee npepacTaBneHue O APYrux MONyASLUMOHHLIX anropuTMax. bakTepuanbHas
ONTUMMU3ALUUA, ONTUMU3AUUA HA OCHOBE MUCKYCCTBEHHbIX WMMYHHbIX CUCTEM.
ANropuTMbl rpaBMTAUMOHHOIO M SNEKTPOMArHUTHOro MouckKa, >SBOMWLUUM pasyMma,
rapMoHumyeckoro noucka. CaMOOpraHu3yoWUACA  MWUTPALMOHHLIA  anropuTM.
AnropuTMbl paccessHHOro NOMCKa U NPOKMaAKW nyTein.

CamocrosiTesibHasi padora (554.)
1. IloaAroToBKa K NPaKTHYECKUM 3aHATHAM {C 3JIEeMEHTAMH IJIEKTPOHHOI0



00y4eHuUs U AMCTAHIUOHHBIX oOpa3oBaTeIbHbIX TeXHOJIOTHIA}
(454.)[1,2,4,7,8,9,12,15] CamocTosiTenbHass pabota npepanonaraer:
1.00YrnybneHHoe U3yueHue BbIHOCUMOT O Ha npaKkTUyeckue 3aHATUA
TeopeTUYeCKoro MaTtepuana.

2.[/0ueHKY BO3MOXHOCTM MPUMEHEeHUS MONyYEHHbIX 3HAHUA Ha NpaKTuKe,

3.[]0UeHKYy BO3MOXHOCTU MPUMEHEHUA COBPEMeHHbIX HOBelwnx AOCTWUXKEHWA B
npeameTHon obnactu

4.7 NlpuMeHeHUe MNOMnyYeHHbX 3HAHUMA W OMbiTa MPU  peweHUn KOHKPEeTHbIX
npaKkTUYeCKuXx 3ajau

3asgavyamMu U obbeKTaMM HayuHbIX UCCnefoBaHWUN MOryT 6biTb Crnepyiouue.
-[IMeToAonorma um HayuHole oCcHoBbl nocTpoeHuss ACY

-[JTeopeTnyeckue OCHOBbl M MeTOAb MOAenMpoBaHUs (MaTeMaTM4yecKoro,
UMUTAUUOHHOTO M Apyrux BuaoB) ACY, uX KOMNOHEHTOB U MNOACUCTEM,
pewaeMbiX UMM (YHKUMOHAMNbHLIX 3ajauy, a Takke caMUX 06bEKTOB ynpaBneHus,
KOHTpPONA W perynupoBaHus.

- JMporpaMmHO-TexHUuyeckoe, MaTemMaTuueckoe, UHPOpPMaLIMOHHOE U
anroputMuyeckoe obecneuenune ACY, BKNWYas anropuTMbl MHTeNNeKTyanu3auuu
peweHUs MNPUKNagHbIX 3ajay, MnocTpoeHnsa BxoaAwux B ACY >SKCNepTHbIX ¢
ANANoOroBbIX MOACUCTEM.

-JMeToabl aHanu3a, CUHTE3a, MWCCNeAOBAHUA U  ONTUMM3AUMU  MOAYNbHbIX
CTPYKTYyp noacuctem cbopa u obpaboTku paHHbix B ACY.

-[IMeToAb obGecrneuyeHuss KOHTpPONS M AWArHOCTUPOBAHUA, HAAEXHOCTU paboThl,
AOCTOBEPHOCTHU, 3aWuThl U pe3epBMPOBAHUA WUHHOPMALMOHHOTO W MNPOrPaMMHOIO
obecneyeHns ACY Ha Bcex DdTanax Wux pa3paboTku, BHeApeHUs U
3KCnayaTauuu.

-JWcnonb3oBaHne  MeTOAOB  aBTOMAaTU3UPOBAHHOrO  MPOEKTUPOBAHUA  ANA
nosbileHUs 3PHeKTUBHOCTU pa3paboTkn u moaepHu3auuum ACY.

-[1PeweHne KOHKpeTHbIX MPUKNAAHLIX 3ajay, CBA3aHHbIX C pa3paboTkon U
npumeHeHuem ACY u nosbileHneM 3(PeKTUBHOCTU UX (YHKLMOHUPOBAHUA.

-WccnegoBaHne cBOWCTB M pa3paboTKa HOBbIX MPUHUMNOB (YHKLUUOHMPOBAHMUSA
pa3nuyHbix  nNpubopoB M YCTPOWCTB,  MUCNONb3yeMmblX B  KOHTPOJbHO-
U3MepUTENbHBIX U YNpaBnAwWMX CUCTEMaXx;

-JTeopeTuyeckue OCHOBbI ¥ MPUKNAAHbe MeTOAbl aHanuM3a, MNOBbIWEHMUA
3ppeKTMBHOCTU  paboTbi ¥ ONTUMU3AUMUM  CTPYKTYpbl,  YCTPOMCTBA U
dyHKunoHupoBanua ACY B UenoM U BXOAAWMX B HUX KOMMNOHEHTOB U MNOACUCTEM
Ha BCex 3Tanax MUX pa3paboTku, BHeAPeHUs M SKCNnyaTauuu.
B npouecce oBnaseHus HayuHo-npeAMeTHOV 06MacTbid 3HaHUM HYXKHO HayuuUTbCA
npoeccuoHanbHO u3naraTb pe3ynbTaThl CBOUX MCCNEAOBAHWA U MpeACTaBATb
UX B BMAE HAyuHbIX nybnukauuin, UHHOPMAUUOHHO-AHANMMTUUYECKUX MaTepuanos U
npe3eHTauuu
2. IloaroroBka k 3avery {rpenmnr} (104.)[1,2,3,4,7,8,9] [MoBTOopeHue
3aKpenneHue npolAeHHoro yvyebHoro MaTepuana, a TaKke MOAroTOBKa
npe3eHTauun U HayuyHo/ CTaTbM NO TeMe WU3YUYEHHOro MaTepuana M CBSA3AHHbIX
8



C HUM pe3ynbTaTOB HaYYHbIX uccnenoBaHuii

Cemecmp: 5
06beM AucuunnuHbl B cemecTpe 3.e. /vac: 2 / 72
dopMa NpoMeXyTOYHON aTTecTauuu: IK3aMeH

Buabl 3ansiTHii, NX TPY10EMKOCTB (4ac.) O0BbeM KOHTAKTHOM padoThI
Jlexmun JladopaTopubie | IlpakTuuyeckue CamocTosiTeIbHAs 00y4arouierocs ¢ npenojasarejem
padoThI 3aHsATHS padora (4ac)
0 0 18 54 26

IIpakTnyeckue 3ansaTus (184.)
1. Pa3znen 4. MeToabl U aJIropuTMbl 00padOTKHU JaHHBIX B ABTOMATH3HPOBAHHBIX
cucremax {padora B maabix rpynmax} (34.)[3,5,6,8,9,10,11,13] Tema 4.1.
BepoATHOCTHO-CTaTMCTUYECKUEe MoAenu, MeToAbl M TexHonmoruu ob6paboTku
AAHHbIX

-D"pMMEHeHMe CTAaTUCTUYECKUX MEeTOAOB U CTAaTUCTUUYECKMX Mojenei B
cucrTeMax ynpaBneHus. AHFOpMTMH npoeejaeHus KoppenAauuoHHoro,
perpecCuMoHHoro, ¢aKTOpHOFO, ANCNEePCUOHHOIo U CNeKTpajnbHOro aHalmu3oB Mo
BH60quHHM AaHHbIM. OCHOBbI Teopuun ouUueHuBaHuA. OCHOBHble NMOHATUA W MeTOoZAbl
npoBepkKn nMnapameTpuyeckKnx wu HenapameTpuyeckux, TnMNpPoOCTbiX U CITOXHbIX
rmnortes.

-[J3apauuM, pewaemble NYyTEM CTAaTUCTMYeCKOM 06paboTKM  MHOTrOKpaATHbIX
otcuéTtoB. [lpoBepka cTaTUCTMYeCKMX runoTe3. Kputepuum cornacus.
UccnepoBanne 3(pheKTUBHOCTU KpPUTEepUeB OLEHKM BMAA 3aKOHa pacnpejeneHus
CNyyYanHO/ BeNMYUHDI.

-[1XaoTuyeckne mogenu. JleTepMMHMPOBaAHHLIN XaoC. XaoTUYeCKas AWHAMMKA.
loHaTne aTTpakTOopa M TOukM 6udypkauuu. BomnHoBble npouecch AUHAMUYECKMUX
cuctem. KonebaHus B HenMHEHbIX CUCTEMaX. INeMeHTbl TeopuM KaTacTpop.
leHepaTop xaoca u ero npumeHeHue B ACY.

-[19pakTanbHbie Moaenu. lloHATUe Moaenein Apo6HON pa3MepHOCTHU, (paKTanbHOW
pa3MepHocTu. Mepbl pa3MepHOCTM MHOroobpasusi u npocTpaHcTBa: be3ukosuua,
Xaycaopopa, WHDOPMaLUOHHbIE, KOppensuuoHHsle, JlanyHoBa. AnropuTtm
BbIUNCNEHUS  (paKTanbHOU pa3MepHOCTH. Icnonb3oBaHue  dpaKTanbHOW
pa3MepHOCTM B WHDOPMALUOHHO-U3MEPUTENbHBIX U YMpaBnsAlWUX CUCTeMax.

Tema 4.2. CraTuctuyeckas Teopuss  MH(POPMALMOHHO-U3MEpPUTENbHLIX U
ynpaensioyux CUCTEM.

-[JAHanu3 NpoXoXAeHWUA KBa3UAETEPMUHUPOBAHHLIX WU CRyyaiHbIX CUTHANOB uepes
NuHeHble  uenu. [llepepaTtouHas  (yHkuus.  [lpuMeHeHUe  OpPTOrOHanNbHbIX
MHTerpanbHbiX npeobpa3oBaHUM ANA CHUHTE3a M aHanu3a cuctem o06paboTku
curHanos. OnTumanbHas W ajganTuBHaa QunbTpauusa. CBA3b UMAPOBLIX U
aHanorosbix QUAbLTPOB.

- /3mMepeHus B ycnosuax nomex. MeTos MakcumanbHOro nmnpasgonogobus.
baiecoBckuin noaxoa. MWHUMaAKCHbIN KpUTEpUN.




2. Pa3znen 4. MeToabl M aJIrOPUTMbI 00PA0OTKH JAHHBIX B ABTOMATHU3UPOBAHHBIX
cucremax (mpoaoJikenue) {padora B majapix rpynnax} (34.)[1,3,5,6,8,9,10,11] Tema
4.3. OcHoBHbe cpeacTBa, MeTOoAb M anropuTMmbl 06paboTKM  AaHHbIX C
NPUMEHEeHUEM WH(HOPMALMOHHBIX TEXHOMOT niA

-[JMeToAbl W QanNropuTMbl BbIYMCNIUTENbHOW W AUCKPETHONM MaTeMaTuku. O06wmue
MOHATHA.

-[JCuctemMbl U MeTOAbI UCKYCCTBEHHOI0 HHTeEeNNeKTa (M) wn wnx npuMeHeHue.

Knaccupukauus metoaoB u cpeactB WA: UCKyCCTBEHHble HEeWpOHHble CeTH,
HeyeTKas normka (HeyeTKUe MHOXECTBA MU MSATKUE BbIYUCNEHUSA), CUCTEMbI,
OCHOBaHHble Ha 3HaHUAX (DKCMEepTHble CUCTEMbl) , DBOMILMOHHOE MOoAenupoBaHue
(reHeTUyeCcKue anropuTMbl, MHOroareHTHole cuctembl), Machine Learning
(Data Mining ¥ aHanuM3 JaHHbIX, MNOUCK 3aKOHOMEPHOCTeN B XpaHUnUwax
AaHHbIX) .

-[JMeToAbl BLIMMCIIUTENDBHOTO 3KcnepumeHTa U UMUTAUUMOHHOIro MoaenMpoBaHuUA.

-[IMeToAbl BLIYUCNIUTENbHON MaTeMaTUKU. Knaccudukaumsa. ANropuTMbl GbICTpPbIX
npeobpa3oBaHuii. Anroputmbl 6bicTporo npeobpasoBaHusi dypbe. ANropuTMbl AnNS
BLIYUCIIEHUA 3HAUEHUN CneunanbHbiX QYHKLUA.

-JANropuTMbl U MeTOAbl CKAaTMA U KOAMPOBAHUA JAAHHBIX MpPU WX nepejaue U
XpaHeHun. ANropuTMbl  CKaTuMAa  AaHHBIX C notepsmn U 6e3 noTepb:
Pa3HOBMAHOCTU, MPUHUMN paboTbl, CpaBHUTENbHAsA XapakKTepucTuka U obnacTu
NMPUMEHEeHUs .

-[IMeToAbl nepejaun JaHHBIX M KOHTpons WMX uenocTHocTu. [llepepavya ¢
KBUTUpoBaHueM. MeTopbl KoauMpoBaHusi C obHapyxeHueM U UcnpasneHuem ouwnbok
nepeaaun AaHHbix. CumnnekcHas, nonyaynnekcHas U AynnekCHas CBA3b.
-CJKpunTorpaduueckne anroputmbi: obwui npuHuun paboTbl M NpPUMEHEeHWe npu
nepesave JAaHHbIX.

-[JCuctembl pacno3HaBaHua ob6pa3oB. [locTaHOBKA 3ajauuM pacno3HaBaHuA.
AnropuTmbl pacno3HaBaHUA Ha OCHOBe MeTOAOB OMOPHbIX BEKTOpOB, Onuxanwero
coceja M HeilpoceTeBblX METOAOB.

-[JCuctempl o6paboTku u3obpaxeHnii. Pa3HOBMAHOCTU, TUNOBbIE ANTOPUTMbI U
obnacTtu npuMeHeHus.

-[JIKCcnepTHble  CHCTEMbl M CUCTeMbl  MOAAEPKKM  MPUHATUA  PeleHui.
dopMmupoBaHme U onucaHue npaBun Ana 6Gasbl 3HAHMWNA.

-[10cobeHHocT o06paboTkM uHhOpMauuu u opraHusauumn ynpasneHus B SCADA,
IoT u IIoT - cuctemax U cuctemax aBTOHOMHbIX pobOTOB.
-JCynepKoMnblTepbl W BbIYNCIIUTENbHbIE KNacTepol U WX MPUMEHeHue AnsA
obpaboTku wuHpopMaumn B obnactn Big Data (6onbwmx AaHHbXx) u Data
Mining.

3. Pa3zgea 5. IlporpamMMHO-TeXHHMYeCKOe oO0ecledyeHHEe ABTOMATH3HPOBAHHBIX
cucrteMm {paGora B Majabix rpynmax} (24.)[8,9,10,11] Tema 5.1. CpeacTBa
BbIUMCIIUTENBHON TEXHUKM

-JApXMTEeKTypa COBpeMeHHbIX KoMmnbiTepoB. OpraHu3auunm namaTu u
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apXUTeKTYpbl npoueccopos COBPEeMeHHbIX BblUUCIUTENbHbBIX MalluH.
MHoronpoueccopHbie WM MHOrOMalWWHHble KOMMMAEeKCh W UX Pa3HOBUAHOCTH.
BoluncnutenbHole Knactepol M UX pa3HOBUAHOCTU. MawuHbl, obecneumsawwme
BbLINOSIHEHUE BHLIYUCNIEHUI, YyNpaBnsieMbiX NOTOKOM JAAHHbIX.

- [IMukponpoueccopbl,  MUKPOKOHTpONfepbl,  NporpaMMupyemble  noruvyeckue
WHTerpanbHble  CXeMbl, CUCTeMbl Ha  KpUCTanne,  Cheuvanu3upoBaHHble
npoueccopbl UM  MUKPOCXeMbl: MpUHUMN  paboTbl, apXMTeKTypa, OCHOBHble
XapaKTepUCTUKU W napameTpbl, ob6nactu npumeHenus B ACY.

-[BbluncnutenbHoie KoMmnbloTepHoie cetn (BKC): Tononorusa ¢uanuyeckux cessen,
Tunel (no MacwTtaby, no Ha3HaveHuw). Ha3HaueHue, apxuTekTypa WU NPUHLMUMbI
noctpoenusa BKC. JlokanbHoie M rnobanbHbie BKC, TexHMuyeckue U nporpammHbie
cpeacTBa o6beAMHEHMA pa3fUuHbIX ceTel. BupTyanbHbie KOMNbHTEPHbe CeTH.
MeToAbl M cpeacTBa nepepaun AaHHbix B BKC, npoTokombl nepeaauu JAaHHbIX.
Cetb Internet, pomeHHas opraHusauus, cemencTso nportokonos TCP/IP

4. Paszmen 5. IIporpammHO-TeXHMYECKOe oOO0ecmedyeHHe ABTOMATH3UPOBAHHBIX
cucreM (mpoaoJxeHue) {padora B Mmajabix rpynnax} (24.)[9,10,11,12,15] Tema 5.2.
epBuuyHbie M3MepuTenbHbie npeobpa3oBaTtenu.

-JaTuukn. Ha3HaueHue, OCHOBHbIe TUMbl AATYUKOB U (PU3NUYECKME MPUHLMUNbI UX
paboTbi. MeToapl MaTeMaTM4YeCKOro OMUCaHMA YYBCTBUTEMNbHOCTM M TOYHOCTH
CpeACTB npeobpa3oBaHusa. 0CHOBb Teopuu MOrpewHOCTU M UYYBCTBUTENbHOCTH
npeobpa3soBaTtenei. [floHATME 06 WHHOPMALMOHHO/ TeOpPUM  U3MEPUTENbHbIX
YCTPOUCTB.

-[JlaTuMKn MexaHUYeCKMX BefUUMH (JIMHEMHbIX W  YrNoBbIX MepeMeleHui,
CKOpPOCTU, YCKOpEeHWil, AaBfeHWA WU  HanpsikeHun). TeH304yBCTBUTENbHblE

JNIeMeHTbl,  MHTerpanbHbie  TeH3onpeob6pa3oBaTenu. CpeacTBa  M3MepeHus
TemMnepaTypbl,  HanpsXeHHOCTM  MarHUTHOrO  MOMA:  TepMo3neKTpuueckue
npeobpa3oBaTeny, TepMope3nUCTophI, TepMonapi, AaTUMKK Xonna,
MarHMTOpe3UCTOphl, MarHMTOTPaAH3UCTOPbI, MarHUTHble BapuKansl,

MarHUTOYYBCTBUTENbHbIE MHTErpanbHbie CXEeMbl.
-[JlaTuMkn noToKa, pacxoja M CKOpOCTeil nepeMmeweHns NOABUXKHbIX 06bEKTOB,
ra3oobpasHbix U XMAKUX cpel. MexaTpoHHble AATUMKU NOTOKA U pacxopa.
-CJYcTponcTBa npueMa ONTUYECKOro u3nyuyeHus (MHHpakKpaCHoro, BHUAUMOTO,
ynbTpapuoneToBoro pauana3oHoB). lHTephepoMmeTpuueckue, AudpakUMOHHbIE W
BOJIOKOHHO-ONTHMYECKMEe  AaTuuMku. AKycTtoonTuyeckue npeobpasoBatenun U
CneKTpoaHanu3aTopsl.

-IMpeobpa3oBaTenn u3obpaxeHUudn WU ayAMOCHUTHANOB: KNaCCUPMKAUMA, MNPUHLMN
paboTsl " OCHOBHble napameTpbl " XapaKTepUCTUKK. CkaHepsl,
poToCcuuTbIBATENU, BUAEOKaMepbl. MHOrosneMmeHTHbie (OTONPUEMHUKM, MATPULb U
NUHeKM Ha npubopax C 3apsjAoBON  CBA3bW. YNbTpa3BYKOBble AATUUKH.
lbe3ope30HaHCHble AATUMKK.

-[1laTuMkn u yCTpolUCTBa ANA oOnpejeneHUs XUMUYECKOro cocTaBa M ApPYrUX
paHee He PACCMOTPEHHbIX CBOWCTB TBEPAbIX Ten, XUAKOCTEN U rasoB.

4. Pazpgea S. IIporpamMHO-TeXHHYECKOE O0ecliedeHHe AaBTOMATU3MPOBAHHbBIX
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cucrteM (mpoaosikeHue) {padora B Maabix rpymnmax} (24.)[8,9,10,11] Tema 5.1.
CpeAcTBa BbLYUC/IUTENBHON TeXHUKM (NPOAONKEHHUE)

-[JCeTeBoe ob6opypoBaHue U cpeacTBa KOMMyTauuu. KomMmyTauus KaHanos w

naketoB.  Pa3HOBMAHOCTM,  Ha3HauyeHuwe,  nNpuHUMN  paboTbl,  OCHOBHbIE
XapaKTepUCTMKM WM nNapaMeTpbl  CeTeBblX  MHTepje/iCHbX  ajAanTepos,
KOHHEKTOpOB, TpaHCUBepOB, xabos., KOMMYTaTOpOB, noBTopuTenei,

MapupyTu3aTtopoB (poyTepoB), CeTeBbiX MOCTOB M MOAEMOB, anmnapaTHbIX
CPeACTB 3awuThl UHDopMauuu (MexceTeBble SKpaHbl, TOKEH, MOAYNWU AOBEpPEHHOM
3arpysku) . AnnapaTHble KOMMAeKChl AnS 3aWuueHHOro MHpopmauumoHHoro obMeHa
AaHHbIMM B BbHIYMCAUTENbHLIX  CeTAX. Ponb  BLIUMCIUTENbHLIX CeTeid B
pacnpeaeneHHon o6paboTke MH(popMauuu.

- JTexHUYeCkne cpeACTBa XpaHeHUA MHPOpPMaLUWU: NPUHLMUML PYHKLMOHMPOBAHUSA,
Pa3HOBMAHOCTU, CPaBHUTENbHbIE XaPaKTEPUCTUKU M MpeanovTUTENbHble 06nacTu
NPUMEHEHUs YCTPONCTB XpaHeHMs UHdopMmauuu. WNHTerpanbHbie MUKPOCXEMbI
3anomuHawyux yctpoincts (03Y, CO3Y, N3y, MN3Y) u cucTemb XpaHeHUs
AaHHbix (CXA) DAS, NAS u SAN): npuHuun paboTbl, apxuTeKTypa, OpraHu3auus
obMeHa M wUcnonb3yembie MNPOTOKOMb MNepeyucneHHsix TUnos. CpaBHUTeNbHas
oueHka xapakTepuctuk CXJ un obnactu wux npumeHeHusa. RAID - maccusbl:
pPa3HOBMAHOCTU, Ha3HauyeHWe U CpaBHUTENbHAA XapaKTepUCTHUKaA.

-[1NHTepdencel M  npoTokonsl obmeHa AaHHbMn B ACY M cpepcTBax
BbIUNCNUTENbHON  TeXHUkM. Knaccupukaums M OCHOBHble  XapaKTepUCTUKU
uHTeppencos. CUCTeMHbie (BHYTPUMaWMHHbIE) WHTep(hencbl MUKPOKOHTPOMNEpoB U
nepcoHanbHbIX KomnbiTepoB. CuUCTeMHble WHMHBI U UX pPa3HOBUAHOCTU. [lpubopHbie
UHTeppencol, MWHTephenchl YCTPOWCTB BBOAA-BbLIBOJA W cCeTeBble MHTephench:
Ha3HaueHue, npuHuunel  obMeHa  AaHHLIMM M OCHOBHbIe  NapaMeTphl,
KOHCTPYKTUBHOE  MCNOMIHeHMe, CpaBHUTeNbHas  XxapakTepucTuka, obnactu
npumeHeHus. [locnepoBatenbHbie uHTepdencel USB, RS232, WPNC, I2C, USB,
RS422, RS485, microLAN u ux npumeHeHnune B ACY. [lporpamMmHbie MHTepdencol U
npoTokonsl o6MeHa JAaHHLIMU: MX PaA3HOBUAHOCTW, Ha3HaueHune u obnacTu
NMPUMEHEeHUS .

6. Pazgen S. IIporpaMMHO-TeXHHMYECKOe oO0ecmedyeHHe ABTOMATH3HUPOBAHHBIX
cucreM (mpoaoxeHue) {padora B Majabix rpynnax} (24.)[1,3,4,5,6,9,11,12,13,14,15]
Tema 5.3. YcrpoilctBa 06paboTku uHPOpMAUMM U UX  COMPSIKEHUA CO
CpeACTBaMU BbLIYUCIUTENbHON TEXHMUKM

-[1CpeacTBa aHanoroson 06paboOTKM JaHHbIX: YCUAMTENU, QUAbTPbI, SNEMEHTbI
NINHENHO-UMNYNbCHOM TEeXHWUKU, MOAEMbl M JAeTeKTOpbl, >SNEeKTPOHHbE KIIouHu,
KoMnapaTopbl U KOMMyTaTOpbl aHanoroBbiX CUrHamnos.

-[1CpeacTBa uuppoBo/i  06pabOTKM  AAHHbIX:  (UABTPbI,  KOMnapaTopsl W
KOMMYTaTOpbl.

- JAHanoro-uuppoBsble U uuppoaHanorosbie npeobpasosaTenu.

-[1YcTpoiicTBa BBOAQ W BbIBOAA AHANOrOBbIX, JAUCKPETHbIX W  WUMMYbCHbIX
CUrHanos. YcTpoicTtBa ranbBaHUuYeCKon pa3BA3KM. peobpa3zoBaTenu

UHTepfpencos.
Tema 5.4. WcnonHutenbHbie ycTporictBa (UY) u ycTponcTBa BbipaboTKm
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ynpasnsawwMx BO3AENCTBUM

-[JTunoBble CTPYKTYpbl, COCTaB M xapaktepuctukn WY. UcnonHuTenbHbie
MeXaHU3Mbl W perynupyoume opraHol Ha 6a3e >3nekTponpuBoja MOCTOAHHOIO
TOKA, ACUHXPOHHOTO 3MEeKTPONPUMBOAA U WATOBbIX ABUraTeneu.

- JlHpopMaLMUOHHbIE 3BNEeKTpUUeCKMe MUKPOMaWKUHbLI ABTOMAaTUYECKUX YCTPOMCTB.
TaxoreHepaTopbl, CefbCUHbI, Bpawawwmuecs TpaHChHopMaTOpbI.
-[IWHTennekTyanbHole WY #“ cuctembl NO3ULMOHUPOBAHUA. WHTenneKTyanbHble
MexaTpoHHble UY.

-[JTexHonoruyeckue n3nyyatenn akKyctuvyeCcKux BOJIH U INEKTPOMArHUTHOIoO
n3nyvyeHumsa s BuaMMOM , MH(l)paKpaCHOM U paAuoanana3oHe.

-[JHarpeBaTenu W OXNaAuTenu: WX pPa3HOBMAHOCTU, 06MacTM npuMeHeHus B
ACY. CpeacTBa ynpaBneHus TepMOHarpeBaTensiMM U OXNAAUTENSAMM.

Tema 5.5. CpeactBa oTobGpaxeHus UHPopMauuM W  YenoBeKO-MaWMHHOIO
UHTeppenca

-[1Tunosble  cpeacTBa oTobpaxeHus U  AOKYMEHTUPOBAHUS  WH(OpMALUMK.
BuaeoTtepmuHanbHbie  CpeaCTBa,  MHEMOCXeMbl,  WHAWKATOPbl,  NPUHTEPb U
nnoTTepsl.

-JYcTponcTBa CBAI3M C onepatopoM (nonb3oBaTenem). [puHUMNb NOCTpOEHUA,
Knaccupukauus u TexHUYeCKHe XxapakTepucTuku. OnepaTopckue naHenn u
cTaHuuu. CeHCOpHble KHOMKW, MaHenu U 3KpaHol. CpeacTBa 3BYKOBOM M
ONTMYECKOM CUrHANU3auuu.

Tema 5.6. MporpammHoe obecneueHue (M0) ACY

-J06bwee nporpamMHoe obecneyeHue aBTOMAaTU3UPOBAHHbIX CUCTEM. Buabl wu
KOMMOHEHTb CUCTEeMHOro M npuknagHoro [M0. [porpammbi- yTuURUTb.  SA3bIKKM
nporpaMmMupoBaHus, cpeabl U TexHonoruu paspabotku 0. CucTtembl ynpasBneHus
6a3amMu JaHHbIX U MX npumeHeHue B ACY.

-JCneumanusuposaHHoe 0. SCADA - cucrtembl: CTpPyKTypa, Ha3HaueHue,
napameTpsl.  Pa3HoBupgHoctTu SCADA - cucteM UM uX  CpaBHUTenbHas
XapaKkTepucTuka.

7. Pazgmen 6 . MeToabl M CpeaCcTBA NPOECKTHPOBAHUS, HCCJIEIOBAHUS U

copepmieHcTBOBaHUsET ACY W HX KOMIIOHEHTOB {padoTa B MaJbIX Ipynmax;}
(24.)[1,4,9,11,12,15] Tema 6.1. TexHMKO-DKOHOMUUYECKUE U DKCMNyaTaLUOHHble
xapaktepuctuku ACY u nyTu ux coBepleHCTBOBAHUSA

- JKnaccupukauus xapaktepuctuk ACY U UX OCHOBHble KracCU(UKALUOHHbIE
NMPU3HaKM.

-[1XapakTepuctuku u napametpbl ACY, uX nOACUCTEM U KOMMOHEHTOB.
MokasaTtenu 3(pdpekTUBHOCTU (yHKUMOHMpoBaHUs ACY.

-[JKnaccupukauma TexXHUYECKUX PpeWeHuin, HanpaBfieHHbIX Ha  MOBblllEeHHe
30heKTUBHOCTHU (yHKuUMOHMpoBaHua ACY, ux MOACUCTEM U KOMNOHEHTOB.

-JOpranu3auma >3(ppekTuBHON 06paboOTKM JaHHLIX M BbIpabOTKM ynpaBnawWUX
Bo3gencTeuin B ACY.

-MoBbiweHne 3hpekTUBHOCTU paboTbl ACY 3a CUYET napannenbHou U
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pacnpegeneHHon o6paboTku uHdpopmauuum. ANTropuUTMbl napannenbHon o6paboTku.
Moaenun Aans pacuyéta nokasaTenen OCyWeCTBUMOCTU MapanfenbHOro peweHus
3aa4 B OCHOBHbIX peXumMax (YHKUMOHMPOBAHUA CPEACTB  BbIUMCAMTENbHOM
TeXHUKU. 3akoH Ampana.

Tema 6.2. 06ecneyeHne HaAEXHOCTU (yHKUMOHMpoBaHUs ACY U MX KOMMOHEHTOB
-[]06wme npeACTaBneHMS O TeOPUM HAAEXKHOCTU. YCTOMUUBOCTb DFIEMEHTOB WU
YCTPOUCTB K BHEWHMM BO3AEUCTBUAM.  XapaKTepUCTUKU  KIMMMaTUYeCKUX
BO3AeNCTBUM. MexaHuMyeckas NPOYHOCTD.

-[1HaaéXHOCTb DNEeMeHTOB W YCTPONCTB, €& KONUYeCTBEHHble XapaKTepUCTUKM.
BHe3anHbie M nocTteneHHble oTKa3bl. HapaboTka Ha oTKa3, IHTEHCMBHOCTH
oTKa3oB. C6on. PemoHTONPUroAHOCTbL. BeposTHoCcTb 6e30TKa3HoM paboTsl.
CpeaHne BpeMeHa NpoduNakTUKM U BOCCTAHOBMEeHUS paboTocnocobHOCTH.

- JBnuaHne 3neKTpMUYECKUX WU TEennoBbIX PEXUMOB DNIEMEHTOB Ha WX HaAEXHOCTb.
MeTtoabl  NOBbIWEHMS  HAAEXKHOCTU.  YCKOpPEHHble  MeTOAbl  MCMbITAHUM  Ha
HaAEXHOCTb.

-[JPacuyét pas3bpoca napameTpoB YCTPOMUCTB. JleTepMUHUpPOBAHHbIE MeTOAbl
pacuyéta. BapuaHTbl pacyéTa Ha Hauxyawuii cnyvan. YucneHHble BepPOSTHOCTHble
pacuéTtbl. MeToabl MHTEpPBaNbHOr0 aHanusa.

-[1Moka3aTtenn u KpuTepun HaaéxHocTU ACY. [loHATHEe (YHKLMOHaANbHOM
HaAEXHOCTH.

-IMoka3aTtenn, KpuTepum U BuAbl KOHTpons paboTel M  AMATHOCTUKM
PyHKumoHuposanusa ACY.

-[JMogenn u MeToAbl pacuéta HaAEXHOCTU ACY M UX KOMNOHEHTOB: BUAbI
MoAenen u MeTopoB pacuéTta, TpeboBaHMA K MoOAensM.

- /MlocnepoBaTenbHOCTb BbIMOSIHEHUA pacyéTa HAAEKHOCTU, CMOXKHOCTb aHanusa
CeTeBON HAAEXHOCTM, TpaHULpl CeTeBOV HAAEXHOCTH.

-[IMeToAbl MOBbILEHUA HaAeXHOCTU (yHKuMOHMpoBaHus ACY. Pe3epsupoBaHue.
[puMeHeHUe 0TKA30yCTONYUBBIX U KAaTACTPOPOYCTONYUBBIX PeleHUn.

8. Pazgmen 6 . Meroabl U CpeacTBa MNPOCKTUPOBAHUS, HCCJICI0BAHUS U
copepuieHCTBOBaHUA ACY M MX KOMIIOHEHTOB (MpoaoJKeHHe) {padora B MaJIbIX
rpynnax} (24.)[1,4,9,11,12,15] Tema 6.3. MeToap aHanu3a, CuHTe3a U
3KCMepUMeHTanbHOro uccneaosaHnsa (yHkunoHumpoBaHus ACY M UX KOMNOHEHTOB

- JTecToBble OLEHOYHbIe MPOrpPaMMbl U UX MPUMEHEHMUeE.

-JMlporpamMmbl - CUMynATOpbl M WX MPUMEHEHUE JANA MOAenupoBaHua paboTsl
pa3nuyHbIX KOMMOHEHTOB M noacuctem ACY.

-[JBanupauns n Bepubpukauma wucnonb3yembix B ACY anropuTtMMUeCKUX peweHun.
TecTupoBaHue noacucteM u kKomnoHeHToB ACY, uMx noBepka M MeTponoruvyeckas
aTTectauus. PaspaboTka MeTOAMKM MOBEPKM.

-[IMeToAbl nnaHuMpoBaHMA U 06paboTKM SKCNepuUMEHTanbHbLIX  AAHHLIX  MPU
npoBeA€HUU UCCNEeAOBAHUNA.

Tema 6.4. AsToMaTu3auusa npoektuposaHus CBT u BC

-[JCucTeMbl aBTOMATU3aLMWU NPOEKTUPOBAHUA LU(GPOBLIX U AHANOTrOBbIX
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yCTPOUCTB. Tunbl CUCTEM aBTOMATU3aALMM.

- /MeToapl pacuyéTta OCHOBHbIX KOMMNOHEHTOB ACY. MoaenupoBaHue
(QYHKUMOHANbHOE W BPEMeHHoe.

-JllpumeHeHne nporpamMm Ansa  BbiNOSIHEHMA MaTeMaTUYECKMX pacyeToB MU
mogenupoBanua  (MathCAD, MatLab, ScilLab, Labview u ap) u wux
cneuuManusupoBaHHbix Moaynen (Simulink, Toolbox u ap.) npu paspabotke,
NPoeKTUpoBaHUM U uccneposaHum pabotsl ACY, e€ noacUcCTeM M KOMNOHEHTOB.
-MporpamMmHoe ob6ecneuenue (M10) Ana aBTOMAaTU3UPOBAHHOIO0 MPOEKTUPOBAHMUA
ACY: CAE, CAM u CAD cucTtembl.

-[ICumynsaTopsl W japyroe cneuuanusupoBaHHoe [0 ana  aBTOMaTU3auuu
npoekTupoBaHuss Bxoasumx B ACY noacuctem u  KomnoHeHToB. Cpegpl
pa3paboTku no ans MUKPOKOHTPOSINEPHbIX YCTPOUCTB. Cuctemsl
aBTOMaTU3UPOBAHHOIO MPOEKTUPOBAHUA MeyvyaTHbX nnat. ABTOMaTU3MpOBaHHOE
NMPOEKTUPOBAHNE BbIUNCIIMTENbHBIX CeTeu.

CamocrosiTesibHasi padora (544.)
1. HOHFOTOBKa K HNPAKTHYE€CKHM 3aHATHAM {C AJIEMCHTAMHU JJIEKTPOHHOI'O
00y4eHus U AMCTAHIUOHHBIX oOpa3oBaTeIbHbIX TeXHOJIOTHIA}
(274.)[1,3,5,6,7,8,9,10,11,12,13,14,15] CamocTosiTenbHas paboTta npeanonaraer:
1. YrnybneHHoe  wu3yuyeHMe  BbIHOCMMOTO Ha  MpPaKTUYeCKMe  3aHATUA
TeopeTMyeckKoro mMatepuana.
2. OueHKY BO3MOXHOCTHU NPUMEHEHMS MNONYYEeHHbIX 3HaHUW Ha MpaKTHKe,
3. OueHKy BO3MOXHOCTM MPUMEHEHUS COBPEMEHHbIX HOBEMWUX JAOCTUXEHUA B
npeamMeTHoM obnacTu
4. [lpuMeHeHMe MOoNyUYeHHbIX 3HaHUM U OnbiTa TMNPU  pPeweHUn KOHKPEeTHbIX
NpaKkTUYeCKUX 3ajau
3agavyamm U o6beKTaMM HayuHbIX UCCNeAoBaHU/ MOTyT 6GbiTb Creayiwue.
- Metosonorusa U HayuHble OCHOBbl nocTtpoeHus ACY
- TeopeTuueckue OCHOBb U MeTOAb MOAENMpoBaHUA (MaTeMaTM4yecKoro,
UMUTAUUOHHOTO M Apyrux BuaoB) ACY, uX KOMNOHEHTOB U MNOACUCTEM,
pewaeMbiX MMM (YHKUMOHANMbHLIX 3ajay, a TakKxke CaMUX O6bLEKTOB YynpaBneHus,
KOHTpPONA W perynupoBaHus.
- lporpammHo-TexHuMyeckoe, MaTeMaTUyeckoe, WHPOpPMaALMOHHOE U
anroputmuueckoe obecneuenune ACY, BKNWYass anropuTMbl MHTeNNEKTyanu3auuu
peweHus MNPUKNAAHLIX 3ajay, MOCTpoeHUs BXxoAAuMX B ACY IKCMepTHbX U
ANanoroBbiX MNOACUCTEM.
- MeToap aHanu3a, CHUHTe3a, WCCNeAOBAHUA U  ONTUMU3ALUM  MOAYMbHbIX
CTPYKTYp noacuctem cbopa wu ob6paboTtku AaHHbix B ACY. - MeToa
obecneyeHuss  KOHTpons U AUArHOCTUPOBaHMA, HajeXHoCTn  paboTel,
AOCTOBEPHOCTH, 3awuThl M pe3epBUPOBAHMA MH(OPMALMOHHOIO U MNPOrpPaMMHOrO
obecneyenua ACY Ha BCex 23Tanax ux pa3paboTku, BHeapeHUs U
3KCnnyaTauuu.
- Wcnonb3oBaHne MeTOAOB aBTOMAaTM3UPOBAHHOIO MPOEKTUPOBAHUA ANA
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nosbileHns SPPeKTUBHOCTM pa3paboTkm u moaepHusauuu ACY. - PeweHue
KOHKPeTHbIX NPUKNAAHbIX 3ajay, CBA3aHHbX C pa3paboTkoi M npumeHeHuem ACY
U nosbilleHneM 3PPeKTUBHOCTM UX (YHKLUOHUPOBAHMA.

- WccnepoBanne cBoiicTB U pa3paboTka HOBbLIX NPUHUMMOB (YHKLMOHUPOBAHUSA
pa3nuuHbix  nNpubopoB M YCTPOWCTB,  MCNOMb3yeMblX B  KOHTPOMbHO-
U3MEepPUTENbHLIX U YNpaBnsAwWUX CUCTeMax;

- TeopeTuueckue OCHOBb UM TNpUKNaAHble MeTOAb aHanu3a, MOBbILEHUA
3ppeKTMBHOCTU  paboTbi ¥ ONTUMU3AUUM  CTPYKTYpbl,  YCTPOMCTBA U
dyHKkumoHmposanuss ACY B uenoM u BXOAAWMX B HUX KOMMNOHEHTOB U MNOACUCTEM
Ha BCex 3Tanax ux pa3paboTku, BHeapeHus M >KcnnyaTtauuu. B npouecce
OBflajleHMa  HayuyHo-npeAMeTHOW  06nacTbid  3HAHUM  HYKHO  HayuuTbCA
npopeccUoHanbHO u3naraTb pe3ynbTaThl CBOUX WUCCNEAOBAHWA U MpPeACTaBAATb
UX B BUAE HayuHbiX nybnukauuni, UHHOPMALMOHHO-aHANUTUYECKUX MaTepuanos U
npe3eHTauuun

2. IMoaroroBka K 3k3amMeHy {rpenunr} (274.)[1,3,5,6,7,8,9,10,11] loBTOpeHue wu
3aKpenneHue npolnAeHHoro yvyebHoro MaTepuana, a TaKke MOAroTOBKa
Mpe3eHTauunm M HAyyHOW CTaTbM NO TeMe M3YYEHHOro MaTepuana U CBA3aHHbIX
C HUM pe3ynbTaTOB HAYyUHbIX MCCreA0BaHUM

4. IlepeyeHb y4e0OHO-METOAUYECKOT0 00eCIeYeHUsI CAMOCTOSITEIbHOM PadoThI
o0y4aromuxcs Mo AUCHUIIUHE

AIna kaxaoro obyuawwerocs obecneuyeH WHAMBUAYaNbHbIA HEOrpaHUUYEHHbIV
AOCTYNM K  DNeKTPOHHO-6ubnuoTeuHeiIM cuctemam: JlaHb, YHuBepcuTeTCKas
6ubnuoteka OH-NaiiH, dneKTpoHHon 6ubnuoteke AnTITY M K 3neKTPOHHON
WH(popMauMoHHO-o6pa3oBaTenbHON Cpeje:

1. CypkoBa, J1. E. MogenupoBaHue cCUCTeM aBTOMaTU3aUUMM W YMNpaBleHuUA
TexXHonoruyeckumm npoueccamm : npaktukym / Jl. E. CypkoBa, H. B.
MokpoBa. - CapaToB : By3oBckoe obpa3oBaHue, 2019. - 46 c. - ISBN 978-
5-4487-0496-3. - TekcTt : >3nekTpoHHbn // LudpoBon obGpa3oBaTenbHbIN
pecypc IPR SMART : [canT]. - URL:
https://www.iprbookshop.ru/82692.html (aata o6pawenus: 15.01.2023). -
Pexum poctyna: ans aBTOpu3up. nonb3oBaTenei

5. IlepedeHb y4eOHOM JJUTEPATYPbI
5.1. OcHoBHas nuTepaTypa

2. Teopusa aBTOMaTM4YeCKOro ynpasneHua : yuyebHuk / E. 3. CTpawuHuH,
A. A. 3akonanuH, C. M. TpodumoB, A. A. WpnoBa ; YpanbCkuin (eaepanbHblii
yHuBepcutetr uMm. nepsoro [lpesupeHta Poccuuv b. H. EnbumHa. -
EkaTepuHbypr : WU3aatenbcTBOo Ypanbckoro yHusepcuteta, 2019. - 459 c.
wn., Tabn. - (YuebHuk YpoY). - Pexum poctyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=697659 (aata obpaweHus:
16.01.2023). - bubnuorp. B KH. - ISBN 978-5-7996-2788-1. - TekcT :
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3NEKTPOHHbIN .

3. CaHHukoB, B. I'. Teopus uHhopmauum un KoaumpoBaHus : YyuebHoe
nocobue / B. T. CaHHukoB. - MockBa : MOCKOBCKMIA TexHUYeCKuH
yHUBepcuTeT CBA3U M UHpopMaTukm, 2015. - 95 c. — TekCT : 3NEKTPOHHbIN
// UubpoBon ob6pasoBaTenbHbii pecypc IPR SMART : [caut]. - URL:
https://www.iprbookshop.ru/61558.html (pata o6bpaweHus: 15.01.2023). -
Pexum pocTtyna: Ana aBTOpU3Mp. nonb3oBaTenewn

4. AxmagueB, ¢. [. MatemaTnueckoe MoAenuMpoBaHMe U MeTOAbI
onTuMn3lauum : yuebHoe nocobue / O. I'. AxmagumeB, P. M. lunbpaHoB. -
MockBa : AW Mn Ap Meama, 2022. - 178 c. - ISBN 978-5-4497-1383-4. -
TeKCT : >2neKkTpoHHbii // LUudposon obpa3oBaTenbHbin pecypc IPR SMART
[canT]. — URL: https://www.iprbookshop.ru/116448.html (aata obpaweHus:
15.01.2023). - Pexum pocTyna: Ana aBTOpU3Mp. nonb3oBaTenen. - DOI:
https://doi.org/10.23682/116448

5. NMaenoB, C. H. CucTtembl MCKYCCTBEHHOro uHTennekta. Yactp 1
yuyebHoe nocobue / C. H. MaenoB. - ToMck : TOMCKMA TroCyAapCTBEHHbIN
YHUBEPCUTET CUCTeM ynpaBneHUss U PaANOINEKTPoHUKM, Inb KoHTenT, 2011. -
176 c. - ISBN 978-5-4332-0013-5. - Tekct : >3nekTpoHHbii // Ludpposoi
obpa3oBaTenbHbIi pecypc IPR SMART : [canT]. - URL:
https://www.iprbookshop.ru/13974.html (pata obpaweHus: 15.01.2023). -
Pexum pocTtyna: Ana aBTOpU3Mp. nonb3oBaTenewu

6. 5.0MaenoB, C. H. CucTeMbl MCKYCCTBEHHOro WHTennekrta. YacTtp 2 :
yuyebHoe nocobue / C. H. MaenoB. - ToMck : TOMCKMA TroCyAapCTBEHHbIN
YHUBEPCUTET CUCTeM ynpaBfieHUs U PaANOINeKTpoHUKM, Inb KoHTenT, 2011. -
194 c. - ISBN 978-5-4332-0014-2. - TekcT : >3neKTpoHHbA // Lupposoi
obpa3zoBaTenbHbIN pecypc IPR SMART : [canT]. - URL:
https://www.iprbookshop.ru/13975.html (pata o6bpaweHus: 15.01.2023). -
Pexum poctyna: Ans aBTOpM3Up. nonb3oBaTenei

7. Tpaeukas, 0. B. MaremaTuyeckue M WHCTPYMEHTaANbHble METOAbI
NPUHATUA peweHnii : yuyebHoe nocobue / 0. B. Ipaeukas, 0. C. Yycosa, H.
C. KceHs. - PoctoB-Ha-JloHy, Tarawpor : WU3patenbctBo IHxHOrO
pepepanbHoro yHusepcuteta, 2020. - 146 c. - ISBN 978-5-9275-3399-2. -
TeKCT : 2neKkTpoHHbii // LUudpoBon obpa3oBaTenbHbin pecypc IPR SMART
[canT]. — URL: https://www.iprbookshop.ru/107951.html (aaTa obpaweHus:
15.01.2023). - Pexum pocTyna: Ans aBTOpPU3Mp. Nonb3oBaTenen

5.2. JlononHuTenbHaa nutepaTtypa

8. BonkoB, M. A. YnpaBneHue TexXHUYECKMMU W TEXHONOrMYECKUMU
cuctemamu : ydvyebHoe nocobue / M. A. BonkoB, A. 0. Moctonskos, [Ji. B.

UcakoB ; noa pepakuuen C. W. MNapwakoBa. - MockBa, Bonoraa : MWHppa-
WnxeHepusa, 2022. - 252 c. - ISBN 978-5-9729-0787-8. - Tekcrt
aneKTpoHHbn // Uupposoii obpa3oaTenbHbin pecypc IPR SMART : [cauT]. -
URL: https://www.iprbookshop.ru/123902.html (pata obpaueHus:
19.09.2022). - Pexum pocTyna: Ans aBTOPU3Mp. Nonb3oBaTenen

9. llenbnsakoBs, A. H. ABTOMaTU3MpPOBaHHOE YyMpaBneHue
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TeXHONOrMYyeCKMMM CuUCTeMamu W npoueccamm : YydvyebHoe nocobue / A. H.

llenbnsikoB. — MockBa, Bonoraa : WHdpa-WHxeHepusa, 2022. - 160 c. - ISBN
978-5-9729-1094-6. - TekcT : 3nekTpoHHbn // LuppoBoir obpa3oBaTenbHbI
pecypc IPR SMART : [canT]. - URL:

https://www.iprbookshop.ru/123995.html (aata o6pauwenus: 28.09.2022). -
Pexum pgoctyna: Ans aBTOpuU3MUp. nonb3oBaTesne
10. Xexepa, H. W. MuxkponpoueccopHoie cCuUCTeMbl aBTOMaTHU3aLUU

TexHonoruyeckux npoueccos : yuyebHoe nocobue / H. WN. Xexepa. - 2-e wu3g.
— MockBa, Bonoraa : Wndpa-WHxeHepusa, 2020. - 240 c. - ISBN 978-5-9729-
0517-1. - TekcT : >nekTpoHHbii // ludpoBon obpasoBatenbHbii pecypc IPR
SMART : [caut]. - URL: https://www.iprbookshop.ru/98426.html (aaTa
obpaweHus: 15.01.2023). - Pexum poctyna: Ans aBTOPU3UP. Nonb3oBaTenel
11. MonpabaeBa, M. H. ABTOMaTU3auuMA TEeXHONOrMYECKUX MPOLECCOB MU
NPou3BOACTB : yuyebHoe nocobue / M. H. Monpabaesa. - MockBa, Bonoraa :

Undpa-NHxeHepua, 2019. - 224 c. - ISBN 978-5-9729-0330-6. - TekcT
3NeKTPoHHbIN // LudpoBoii obGpa3oBaTenbHbii pecypc IPR SMART : [caut]. -
URL: https://www.iprbookshop.ru/86574.html (pata obpaweHus:
15.01.2023). - Pexum pocTyna: Ans aBTOpPU3Mp. Nonb3oBaTenen

6. Ilepeyenp pecypcoB HMH(POPMANUOHHO-TEJEKOMMYHUKAIMOHHOMH CeTH
«/HTEpHEeT», HEOOXOAUMBIX 1JISI OCBOCHHM S JUCHUILIUHBI

12. LUentp WHxeHepHbix TexHonorui u MoaenupoBaHus SkcnoHeHTa. - URL:
https://exponenta.ru/

13. O¢uumanbHbIM CalT nNpPOU3BOAMTENS MNPOrpaMM peanbHOro BpeMeHu Ans
ynpasneHus NPOU3BOACTBOM 000 AaacTtpa Pucepu lpyn-
http://www.adastra.ru/products/rukovod/

14. PykoBoacTtBo nonb3oBaTens SCADA TRACE MODE 6.07.7 u ccbnka Ha
ckauuBaHune 6ecnnatHon 6a3oBo Bepcuu  (Ha ofpuumanbHom caute 000
AaAcTtpa Pucepu pyn) - http://www.adastra.ru/products/rukovod/

15. OepepanbHbii MccneaoBaTenbCKUM UeHTP «WHPopMaTUKa W ynpaBneHue»
Poccuinickon  akagemum  Hayk.  WHCTUTYT  cucTtemHoro  aHanusa-  URL:
http://www.isa.ru/

7. ®OH]I OULEHOYHBIX MATEPHAJTIOB /ISl NMPOBeJEHUS] TEKYIIero KOHTPOJIs
yCIeBaeMOCTH M MPOMEKYTOYHOM aTTecTalun

CoaepxaHne nNpoOMeXyTOYHOW aTTecTauuMu pacKpbiBaeTCcs B KOMNnekTe
KOHTPONMMpyOWUX MaTepuanos, mnpejHa3HaueHHbIX ANs NpoBepkU COOTBETCTBUSA
YPOBHSi  MOATFOTOBKM MO  AUCUUNNUHE  (eaepanbHbIM roCyAapCTBEHHbIM
TpeboBaHusam (OI'T), KoTopbie XpaHATCA Ha Kapeape-pa3pabotuuke PNA B
neyatHoMm Buge u B SOC.
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8. Ilepeuenb UHPOPMANMOHHBIX TEXHOJOTHI, WCHOJAb3yeMbIX NPH
OCYIIeCTBJICHMH 00pa30BaTeJIbHOr0 Ipolecca Mo JUCHUILIMHE, BKJIIOYas
nepeyeHb NPOrPAMMHOIO olecnedyeHUs] M HMH(OPMANUOHHBIX CIPABOYHBIX
CUCTEM

Ins  ycnewHoro  OCBOEHMSI  AUCUMMAMHBIL  MCNOMb3YHNTCA  pecypcbl  3NEKTPOHHOM
MH(OpPMaLMOHHO-06pa3oBaTeNbHOM cpeabl, ob6pa3oBaTenbHbie WHTEepHeT-MopTansl,
rnobanbHas KoMmnbiTepHas ceTb UHTepHer. B npouecce u3yuyeHus  AUCLMNAWHDI
NPOUCXOAMT MWHTEpPAKTUBHOE B3aumojeiicTBue obyvawweroca ¢ npenojaBaTeneMm uepes
NUYHLIA KabuHeT acnupaHTa.

Nenn Hcnoab3yemMoe mporpaMmMHoe odecrnedenue

Atmel Studio

Chrome

Foxit Reader

LibreOffice

Scilab

AHTuBupyc Kaspersky

Windows

Microsoft Office

OO NO B IWIN|-=

7-Zip

Nenn Hcnonb3yembie npoeccuoHaJbHbIE 0a3bl JaHHBIX U HH(POPMALIHOHHBIE
CIIPABOYHbIE CHCTEMBbI

1 IEEE Xplore - MWHTepHeT O6ubnuoTeka C AOCTyNnoM K pedepaTUBHLIM U
NONHOTEKCTOBbIM CTaTbsIM M MaTepuanaMm KoHpepeHuuii. beccpouHo 6e3 noanucku
(https://ieeexplore.ieee.org/Xplore/home. jsp)

2 Springer - l3paTtenbCTBO C JAOCTYNnOM K pedepaTUBHbIM U MOMHOTEKCTOBbIM
MaTepuanam xypHanoB u KHur (https://www.springer.com/gp
https://link.springer.com/)

3 Wiley - MW3paTtenbCcTBO C AOCTYNOM K pedepaTUBHbIM M NOMHOTEKCTOBbIM
MaTepuanam XypHanos u KHur. Coaepxut Gonbwoin pasaen Computer Science &
Information Technology, coaepxawmin pdf-(avnel C NOAHLIMM  TeKCTaMu
KYpHanoB M KHUI u3jaTtenbcTBa. Oukcupyetrcs nonb3oBaTenb WHHopMauuu Ha
ypoBHe By3a (Access byPolzunov Altai State Technical University)
(https://www.wiley.com/en-ru

https://www.onlinelibrary.wiley.com/)

4 HaunoHanbHas 3nekTpoHHas G6Gubnuoteka (H3b) - cBOGOAHBIA AOCTYNn uuTaTenew
K ¢oHaaM poccuickux 6ubnuotek. CoAepxuT  Konnekuuum  OUUPPOBAHHBIX
AOKYMEHTOB (KaK OTKpbITOro JA0CTyna, TaK MW OrpaHWYeHHbX aBTOPCKUM
npaBoM), a TaKxe KaTanor W3jaHun, XxpaHauuxcsa B 6Gubnuotekax Poccum.
(http://u36.pd/)

9. Omnucanue MaTepUAJIbHO-TEXHHMYECKON 0a3bl, HeOOXOAMMOM A
OCylleCTBJIEHHsI 00Pa30BaTEeJIbLHOI0 MpoIecca Mo AMCIUIIHHE

HaumeHoBaHMe cielHAJIbHBIX NOMEINEHUH U MOMeNIeHUIl JJIsl CAMOCTOATEIbHOM paﬁoTbI

yqeGHble ayautTopun Ana npoeejpeHus 3aHATUMA NEKUMOHHOro Tuna

yue6|-|b|e AyAUTOPUKN Ana npoBeAeHUa rpynnoBbiX U UHAUBUAYAJNbHbIX KOHcyHbTaLIMﬁ
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HanmMeHoBaHMe clienMAJIbHBIX OMEIIEHUI U MOMeNIeHH i 1715l CAMOCTOSITE/IbHOI padoThI

yqeﬁﬁue dyAUTOPUN AnA npoBejeHUA TeKyllero KOHTpPO/iA U npOMemyTquoﬁ atTecCTauuu

noMeweHna Ansi CaMoCTOSTEeNbHOM paﬁoTM

nabopatopuu

MaTepMaHbHO-TEXHW-IECKoe obecneyenune n OpraHun3sauus
06Pa3OBaTEHbHOI'O npouecca no AucuuniuHe ana  WHBanuaoe U nud C
orpaHun4yeHHbiMA BO3MOXHOCTAMWU 340pPOBbA oOcCylecTBiAeTCA B COOTBETCTBUU C

«MonoxeHnem 06 o06yuyeHWM WHBANUAOB M NUL C OrPAHWMYEHHbIMM BO3MOXHOCTSAMM
3J0pPOBbA».
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