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KonrakTHas paboTa, B TOM 4HC-
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BBIYHMCJINTE]bHON TEXHUKH'

[IpoTokomn oT 20 1. No
3aB. kadenpoit |/ Coxkomnos C.B./




1. Ilesn n3yyeHus TUCHUNIUHBI
Henstmu u3yueHus: AUCUUIUIMHBI O CHOBBI TEOPUHU YIPABJIEHHUA» SBISIOTCA:

— U3YYeHUe OCHO8 ANOPUMMUZAYUU U NPOSPAMMUPOBANU MoOeell KOMNOHEHMO8 UHDOPMAYUOHHBIX
cucmen,

— U3yueHue npuemos NpocpPamMMUupOBaHUs 6 PA3IUYHLIX A3bIKAX GbICOKO20 YPOGHS, UX UHCAMIAYUU U
UCNONBL3068aHUS OJIsL PA3PAOOMKYU KOMNOHEHMO8 Annapamuo-npocPAMMHBIX KOMNIEKCO8 ¢ NONb306d-
menbcKuMU unmepgeticamu;

— npuobpemenue cmyoeHmamy 3HAHULL U HABbIKO8 NPAKMUYECKO20 UCNOIb308AHUSA PA3IUYHbIX HpUe-
MO8 NPOCPAMMUPOBAHUS NPU PA3PAOOMKE KOMNOHEHMO8 UHGOPMAYUOHHBIX CUCTNEM U CPEOCE CBsl-
3uU.

2. [Inanupyembie pe3yJbTaThl 00y4eHM st
W3ydyeHne qUCHUIUIMHBI HAlTPaBJIeHO Ha (POPMHUPOBAHKE Y BBIITYCKHUKA CIOCOOHOCTH peuiaTh Mpo-
(deccruoHambHBIC 33]]a41 B COOTBETCTBUU C IIpoexkmHuoit desmenvHocmuio.

Pe?)y.]'H:TaTOM OCBOCHHA OUCHMIIIIMHBI SABJISAIOTCSA C(bOpMI/IpOBaHHBIe Y BBIIIYCKHHKA CJICAYIOHIUC
KOMIICTCHII WU

KoMnerennun BbINYCKHUKA, (JOpMUpPYeMbIe B pe3yJbTaTe 0CBOCHUS
JUCIHUILIMHBI (B 4aCTH, 00eciedyuBaeMoil U CIUIIIHHOMN)
OIIK-8: cnoco0HOCTh HHCTAJUTHPOBATH MPOrPaMMHOE M aNllapaTHoe odecnieyeHue 1l HH-

(hbopManMOHHBIX 1 ABTOMATH3HPOBAHHBIX CHCTEM

3HATB:

OCHOBHBIC THUIIBI HHCT&HHHHHﬁ, MPUMCHACMBIC ITPU UHCTAJUIALIUA TPOTPAMMHOTIO U allliapaTHOI'O
oOecnieueHrs MHOOPMALIMOHHBIX U aBTOMaTHU3UPOBAHHBIX CUCTEM.

Ymers:

BBIGI/IpaTB MCTOAHUKY U aJITOPUTM JIA pCIICHUSA KOHerTHOI\/'I 3aa4v UHCTAJUIALUA IPOTrpaMMHOI0 1
anmapaTHOro 00ecIeueHusI.

Baaners:

Mpe/ICTaBJIeHUEM METOIMK U aIrOPUTMOB MHCTAJUISIIMM TPOrPaMMHOTO U alapaTHoro odecneye-
HUS B 3aJJaHHOU (hopme.

YK-2: CnocobeH onpeneasiTb KPYr 3a1a4 B paMKax MOCTaBJIeHHOI eJId U BLIOUPATh ONTH-
MaJjibHbIe COCO0OBbI UX PellleHNsl, UCXO0AS U3 AelCTBYIOIIUX NPABOBBIX HOPM, HMEIOIINXCS pe-
CYPCOB M OTrpaAHUYeHUIl

3HaTh:

- METO/IbI U MpUEMBI (hOpMaIU3alliy 3a/1ad B paMKax MOCTaBICHHOMN 1IeJH;

- OITUMAJIbHBIC CHOCOGBI HX PCHICHUA.

Ymern:

- ompeAciiATh KpYr 3aJad B paMKax MOCTaBJICHHOU el n BI:I6I/IpaTI> OIITUMAJIBHBIC CHOCOGBI HX]
pelIeHus.

Baaners:

- IpreMaMH aHajiM3a BO3MOXHOCTEH M pa3paboTKu TpeOOBaHMI K ONTHMH3AIMU CIIOCOOOB perre-
HHS TOCTABJICHHBIX 3a/1a4,

- METOJaMH U CPEJICTBAMU OLIEHKU M y4eTa HMMEIOIIUXCS PECYPCOB M OTPAHUUYEHUI P ONTUMHU3A-
MK PCIICHHUS IMOCTABJICHHBIX 3a/1a4.

3. MecTo IUCHHMILINHBI B CTPYKTYpe 00pa30BaTe1bHON NMPOrpaMMbl
TpeGoBanus K npeaBapuUTEJbHOI MOATOTOBKe 00y4yawinerocs (mpeamecTByOmme
JMCUMILIMHbI, MOYJIH, TEMbI):
1 | b1.0.19 «MaremaTunka»
IMocaenywomue TUCHUNIMHBI U MPAKTUKH, IS KOTOPbIX OCBOEHHE JTaHHOM
JUCIHHUILIHHLI HE00X0HUMO:




1 |b1.B.10 «Teopus aBToMaToB»

N

b1.B.11 «MogenupoBanue»

3 |b1.B.17 «ABTrOoMaTu3zanus ynpapieHus] HHPOPMAIIMOHHBIMHU CHCTEMaMM»

4. CTpyKTYpa M coJiepKaHue TUCHUIINHBI

4.1 Ounas ¢opma o0yuenus, 4 roxa (Bcero 180 yacos, n3 Hux 48 ayIUTOPHBIX YACOB)

Kon
3aH.

Bun

Tema u KpaTkoe cofepKaHue 3aHATHS san

Kou.
4acoB

Kowmre-
TCHIIUN

YMHNO

Kypc 2, Cemectp 4

MO[{yJIblOCHOBHbIe NMNOHATHUWA U NPUHUUNDB NTOCTPOEHNWA CHUCTEM

ynpaBieHHUa—76(24+52) yacos

1.1 | Jlexnus 1. [Tpenmer u 3a/1a4i TEOPUU YIIPABICHUS Jlek.1 2 YK-2 J1.1
OcCHOBHBIE NOHATHUS U ONPENEIECHUs TEOpUM yrpasieHus. llpu- OIIK-8 J1.2
MEphl YOPABJISIEMBIX IPOIIECCOB B HH(POKOMMYHHKAIIMOHHBIX JI2.1
cucremax. OOBEKT, IPEIMET U 1IeJTh YITPABIICHUS.

1.2 | Jlexnus 2. Knaccuduxkarms cucreM ynpaiaeHus (CY) Jlek.2 2 YK-2 J1.1
Knaccudukanus cuctem mo tunmy uH(pOpMAIUH, HCIOIB3YeMOM OIIK-8 J1.2
npu hopmupoBaHum ynpasieHus. JuckperHsie u mudpossie CVY, JI2.1
UX 0COOCHHOCTH. Pa30MKHYTHIE, 3aMKHYThIC U aJalTHBHBIC CH-

CTEMBI.

1.3 | Jlekmus 3. CriocoObl MaTeMaTHueckoro onucanus CY Jlex.3 2 YK-2 JI1.1
Hudbdepennmanpapie  ypaBHeHus. JluHeapu3aius ypaBHEHHM OIIK-8 JI1.2
HENMHEHHBIX 3BeHbeB. KaHoHMueckas ¢popma ypaBHEHHUH COCTO- J12.1
aHug. OcoOEHHOCTH MaTeMaTHYeCKOTO OIMUCAHUSl JAMCKPETHBIX
CUCTEM.

1.4 | Jlexnus 4. Bunpl ctaTnyeckux xapakrepuctuk CY Jlex.4 2 YK-2 J1.1
Bpemennsie xapakrepuctuku CVY. IlepexoqHasi XapakTepUCTHKA, OIIK-8 J1.2
MMIYyJbCHAs TMEPEXOJHAsl XapaKTepHUCTHUKA. TOYHOCTh CHCTEM JI2.1
ABTOMATUYECKOTO yrpaBieHus. CTaTU4YecKre BPeMEHHBIE Xapak-

TepucTuky. Crenuduueckue XapaKTepUCTUKU TUCKPETHBIX CHU-
CTEM.

1.5 | Ilpaktuueckoe 3ansatue Nel. Crarudeckue u auHamuyeckue xa- | [13-1 2 YK-2 JI1.1
PaKTEPUCTUKH CUCTEMBI BTOPOTO MOPSAIKA OIIK-8 JI1.2
Pacuer mepenatouHbIX (DYHKIHHA, MEPEeXOTHBIX M HUMITYJIbCHBIX J12.1
MEPEXOJIHBIX XapaKTEPUCTUK CUCTEMbI BTOPOTO MOPSIKA.

1.6 | Jleknus 5. Marematuyeckuii anmapat JuHeHHbIX CY Jlek.5 2 YK-2 JI1.1
XapakTepuCTUUYECKUE YPAaBHEHUS CHUCTEMBbI B Pa3OMKHYTOM U OIIK-8 JI1.2
3aMKHYTOM coctostHuu. IIpeoOpasoBanue Jlamaca. Ilepenarou- J12.1
Hble QyHKIMK CVY M0 ynpaBICHUIO U BO3MYIIICHHIO.

1.7 | Jlekius 6. 'padmdeckrie omnepaTopHbIe CTPYKTYpHBIE cxeMbl CY | Jlek.6 2 YK-2 JI1.1
Jlunamuueckue 3BeHbs 10 MuxaitsioBy, ux rpadudeckue ornepa- OIIK-8 JI1.2
TOPHBIE SKBUBAJIEHTHI. [IpyHIMI cynepno3uiuu. DKBUBAJICHT- J12.1
HBIE CTPYKTYpHBIE MpeoOpa3oBaHus. MaTeMaTHYECKU ammapar
nuHerHbIX CVY.

1.8 | [IpakTuueckoe 3ansatue No2. Pemienue 3amauy mpeoOpazoBanus | [13-2 2 YK-2 J1.1
CTPYKTYPHBIX CXEM U pacueTa X NepeaTOYHbIX ()YHKIIHMA OIIK-8 J1.2
Pacuer mepenaTtounplx (QYHKIUN IS CTPYKTYPHBIX CXEM C TIO- JI2.1
CJIEIOBATENIbHBIM W TapajuIeIbHBIM COCTUHEHUSAMH TUHAMUYE-

CKHUX 3BEHBEB, I CXEM C MOJOXKHUTEIbHON U OTpULATEIbHOMN
00paTHBIMU CBSI3SIMHU.

1.9 | Jleknus 7. JIuHaMHUYecKUe YaCTOTHBIE XapakTepucTuku CY Jlex.7 2 YK-2 JI1.1
YacrotHas nepenarounas Gynkius. AUX, OUX, ADX. BeiBog OIIK-8 JI1.2




" UX B3aUMOCBS3b.

J12.1

1.10

Jlexmmsa 8. JlorapudMuyecKkne 4aCTOTHBIC XapPaKTEPUCTUKH aB-
TOMATUYECKUX CUCTEM

OCHOBHBIE CBOWCTBa, MPEUMYIIECTBA U SKCHEPUMEHTAIBHOE
ompeneseHue Jorapu(MUUECKUX YaCTOTHBIX XapaKTEPUCTHUK.
Jlorapugmuueckue XapakTepUCTHUKU COSTMHEHHU 3BEHBEB.

Jlek.8

YK-2
OIIK-8

J1.1
J1.2
J12.1

1.11

IIpakTraeckoe 3aHsaTHe Ne3. I[TocTpoeHHEe acCHMITOTHYSCKHUX JIO-
rapudmMudeckux xapakrepuctuk CAY

[TocTpoeHrne acHMMNTOTUYECKUX JIOTAPUPMUUECKHX XapaKTEpH-
ctuk CAY.

I13-3

YK-2
OIIK-8

J1.1
J1.2
J2.1

1.12

Jlexknma 9. TunoBble MUHMMAJIbHO-()a30BbIE JUHAMUYECKHE 3BE-
Hba CY

Knaccudukanmsi 3BeHbeB. MaeanbHoe Oe3bIHEPIIMOHHOE 3BEHO.
OnucaHnve W 4YacTOTHBIE XapaKTepUCTUKH.. MHTerpupyroiiee
3BE€HO. ATIEpUOANYECKOE 3BEHO MEPBOro Mopsika. TUIIOBBIE 3BE-
Hbs BTOpOI‘O HOp}II[Ka. OHI/ICEIHI/IG 1 9aCTOTHBIC XapaKTepI/ICTI/IKI/I.

JIek.9

YK-2
OIIK-8

J1.1
J1.2
J2.1

1.13

OnHOMEpHBIE M MHOTOMEPHBIE CHCTEMBI ABTOMAaTHYECKOI'O
ynpasineHus. x cTpykrypHsle cxemsl. [IpuBecTu npumeps! cu-
CTEM YIpaBJICHUS B TEXHUKE CBSI3M, UCNOJB3Ys cpeactsa Murep-
HET.

[TonsiTHE ONTUMAIIBHOCTH B TEXHUYECKUX crucTeMax. OnTumanb-
HbIe cucTeMbl ynpaieHus. Ilonstue podactHocTH. PoOacTHble
CUCTEMBI YIIPaBJICHUS.

DopMBI MATEMATUYECKUX MOJECIIEH B TEOPUH YIIpaBieHUs. Busl
nuddepeHaTbHBIX ypaBHEeHUH. OCHOBHBIC NMPHU3HAKU JIMHEH-
HOCTU CUCTEM (NPUHLMUI CYNEPHO3ULUH, CBOICTBO TOMOIE€HHO-
ct). opMbl TUHEHHBIX AMHAMUYECKUX MAaTEMaTHYECKUX MOjIe-
JEen.

Pacuer yHKIMi 110 NIepeXxoHBIM XapakTepucTHKaM. Pacuer me-
PEXOIHBIX XapakTepUCTUK MO (yHKIMAM Beca. Ilepemarounsie
GYHKIUYM AeTUTeNs HApsSKEHUs, YCUIIUTENs IOCTOSTHHOTO TOKa,
¢unbTpa HIKHUX (DHY) 1 BepxHux gactot (PBY).

Pemenue nuHeiHBIX auddepeHnaIbHbIX YPaBHEHUH C UCTIOb-
30BaHMeM IpeobOpa3oBanus Jlamaca.

KoMIutekcHass MIOCKOCTh JUIsl OTPAKEHMSI TMHAMHUYECKHX 4Ya-
CTOTHBIX XapakTepuctuk. PopmynbHblie cBsizn AUX, OUX,
APUYX,Umn V.

Hunamuueckue xapakrepuctuku (UIID, AUYX, OUX, norapud-
muueckne) GpunbTpoB HIKHUX (DHY) u Bepxuux (PBY) gwactor
Iro nopsinka.

BeiBon cooTtHomenui s moctpoenuss JIAUX wupeanbHOTO
0e3bIHEPIIMOHHOTO 3BeHa. BriOop macmTaba jgorapupmMudecKoi
ocu, HavanbHOrO 3HaueHus JIAUX. [Toctpoenne JIAUX.
CxeMOTeXHUYECKasi peanu3anus MHUHMMalIbHO-(Da30BbIX JMHA-
MUYECKHX 3BEHBbEB: MHTETPHUPYIOIIEE, allepuoanyeckoe, koaebda-
TEJIbHOE U (OPCHUPYIOLIEE 3BEHbS.

CPC

52

YK-2
OIIK-8

J1.1
J1.2
J2.1

Moayab2Me ToAbl aHalM3a NUHEWHBIX HeNnpepbhl

ynpaBneHHUa—T77(24+53) yacos

B Hbl X

CncrTem™m

2.1

Jlexnusa 11. Yeronuusocts CY

Y CTONYMBOCTh JIMHEAPU30BAHHBIX CHUCTEM. MaremaTudeckoe
YCIIOBUE YCTOMYMBOCTH JIMHEMHBIX JUHAMHUYECKHX CHCTEM.
OnpeneneHne NOHATHs YCTOWYMBOCTH 110 JIAnyHOBY.

JIex.10

YK-2
OIIK-8

J1.1
J1.2
J2.1

2.2

Jlekimg 12. AHaau3 YCTOMYMBOCTH 3aMKHVYTOH CHCTEMBI aBTO-

Jlex.11

YK-2

J1.1




MaTHUYECKOT0 YIIPaBICHUS OIIK-8 J1.2
Meroasl aHaiM3a YCTOMYMBOCTH 3aMKHYTOM CHCTEMBI aBTOMa- J12.1
trueckoro ympasieHus (3CAY). KommiekcHO-conpsiKeHHbBIE

KOPHH.

2.3 | Jlexuus 13. Kputepun yCTOWYUBOCTH Jlex.12 2 YK-2 J1.1
[lonatue kpuTepueB yCTOMYMBOCTH, Kiaccudukaims. Anredpa- OIIK-8 J1.2
WYECKUE KPUTEPUU: KpUTEpHil BhIlIHErpaacKoro. JI2.1

2.4 | Jlekiusa 14. Anrebpandeckne KpUTEPHH YCTOWYHMBOCTH Jlex.13 2 YK-2 JI1.1
Kpurepuii I'ypeunia. Kpurtepuii Payca. OIIK-8 JI1.2

JI2.1

2.5 | [Ipaktuueckoe 3anstue Ned. WccnenoBanue ycroitumBoct cu- | [13-4 4 YK-2 J1.1
CTEMBI C MCIIOIh30BAHUEM ANTeOpanuecKuX KPUTEPUEB OIIK-8 J1.2
UccnenoBanue yCTOMYMBOCTH CUCTEMBI C UCIIOJIb30BAHUEM KpHU- JI2.1
tepueB BrimHerpaackoro u ['ypsuna. CocraBnenue tadnwui Pa-
yca. [IporpammupoBanue anroputmoB ['ypBuiia, Payca na 9BM.

2.6 | Jlekius 15. YacTOTHBIC KPUTEPUN YCTONYHUBOCTH Jlex.14 2 YK-2 JI1.1
[Tpuniun aprymenta. YacTOTHBIN KpUTEPUN yCTOMUMBOCTH Mu- OIIK-8 JI1.2
XailsloBa. 3anacel ycTOMYMBOCTH 10 MUXaHJIOBY. JI2.1

2.7 | Jlexuus 16. YacTOTHBIE KPUTEPUU YCTONUHNBOCTH Jlex.15 2 YK-2 J1.1
YacroTHelii kpuTepuil ycroitunBoctu HaiikBucta. Jlorapudmu- OIIK-8 J1.2
yeckas (opma kKputTepus ycrondymBocTH HaiikBucra. 3amacy JI2.1
ycToWunBOCTH 110 HallkBuUCTY.

2.8 | Jlekuus 17. YacTOTHBIE KPUTEPUU YCTONUHUBOCTH Jlex.16 2 YK-2 J1.1
Ces3p Mexny JIAX u JI®X B MUHUMaIbHO-(DAa30BBIX CUCTEMAX. OIIK-8 J1.2
Kpurepuit ycroitunBoctr o JIYX. 3amacel yCTOWYHUBOCTH. JI2.1

2.9 | [paktuyeckoe 3ansrue NeS. Onpenenenue ycronunBoctu 3CAY | II3-5 2 YK-2 J1.1
C MCIIOJb30BaHUEM YaCTOTHBIX METOJIOB OIIK-8 J1.2
Onpenenenne yctonunBoctd 3CAY ¢ HCIOJIB30BAHMEM YaCTOT- JI2.1
HBIX MeTo10B. MozaenupoBanue B Classic 3.0. MonenupoBanue B
Mathcad.

2.10 | Jlekmus 18. Onpenenenue kauectsa CY Jlex.17 2 YK-2 JI1.1
KauectBo mepexomubix mporeccoB. [lokazaTenum kadyecTBa CH- OIIK-8 JI1.2
cTeMbl 2-ro nopsaka. TpeboBanus kauecTBa. CBsi3b MoKa3aTemnei J12.1
C YaCTOTHBIMH XapaKTEPUCTUKAMHU.

2.11 | Jlekius 19. CBsi3p 4acTOTHBIX XapaKTEPUCTUK C mokaszarensmu | Jlek.18 2 YK-2 JI1.1
KayecTBa OIIK-8 J1.2
MeTtobl OLIEHKM KaueCcTBa CUCTEM ympaBieHUs. YacTOTHbIE Me- JI2.1
TOJIbI OLIEHKU KayeCTBa.

2.12 | YcroiunBocts "B 6onbioMm", "B MmatoM", "B 1ieiaom". Dkcronen- | CPC 53 VK-2 JI1.1
HUAIbHAST YCTOMYUBOCTh. CKOJIB3SIIHNE PEXKUMBI YCTOMUHBOCTH. OIIK-8 JI1.2
I'apmonuueckue xonedbanusl. J12.1

Xapakrepuctuueckoe ypaBHenue. @opmyna besy. Xapakrepu-
cruueckoe ypaBHeHue 3CAY ¢ equHUYHON 0OpaTHON CBSI3BIO.
Pemnth npumepsl O OMPENENIEHNUI0 YCTOMYHBOCTU MO METOAY
JOTapu(PMHUECKUX YACTOTHBIX XapaKTEPUCTHUK.

Pemth mpumepsl MO OINpeAeeHUI0 YCTOWYMBOCTU MO KpHUTE-
puto Bermnerpaackoro. PaccmarpuBaTh cucteMsl 2ro u 3ro mo-
PAIKOB.

PemmnThs npumepsl 10 ONpPEENIEHNI0 YCTOMUYNBOCTH 110 KPUTEPH-
am ['ypBuna u Payca. CocTaBuTh anropuTMbl JjIsi aBTOMaTH4e-
CKOT'0 pacueTa IO Ha3BaHHBIM KpuTepusM. BeiOpath 11 peanu-
3allid pa3pabdOTaHHBIX AJTOPUTMOB SI3bIKAa MPOTPAMMHPOBAHUS.
[MoxroroButcs K pazpaboTKe MPOTPaMM.

Pemnth nmpuMepsl MO ONpeleNeHN0 YCTOWYMBOCTH MO KPHUTE-




puto MuxainoBa. CoCTaBUTh alTOPUTM JJIi aBTOMATHYECKOIO
pacuera ¢ momoripto Mathcad. IMoaroroButcs k paspaboTke
nporpamm B Mathcad.

Pemnts mpumepsl MO ONPENEICHUI0 YCTOMYUBOCTU II0 KpHUTE-
puto HaiikBucra.

OrneHkH KayecTBa CUCTEM 3-6ro MmopsaKoB. 3anucatbh (Gpopmyiib-
HbIE COOTHOILIECHHUS. PemnTh npumMepsl.

HurerpanbHbie OIIEHKM KauecTBa: MUHUMYM CPEJIHETO KBajpara
YCTaHOBUBIIEHCS OMIMOKN Ha HHTEPBAJIC PEryIUPOBaHUS.
YacToTHBIE OLIEHKHM KadyecTBa: CTPYKTypHasi CXeMa YCTaHOBKH,
Ha3HAYEHHE €€ DJIEMEHTOB, aropuTMbl olleHKkn AUX, OUX.

IK3aMeH — 27 4yacoB

Htoro — 180 yacos

4.2 3aounas ¢opma ooyuenus 5 jier (Bcero 180 uacos, ayquropunix 10 yacos)

Kon Bun Kon. | Komme-
Tema u KpaTKoe coiepKaHue 3aHITHUS
3aH. 3aH. YacoB | TEHIUH

YMHNO

Kypc 2, Cemectp 4

Moayib 1OCHOBHbBE NMOHATHUA U NPUHULUUNB MOCTPOEHUA CUCTEM
ynpaBneH#ua-90(6+84) yacos

1.1 | Jexmmsa 1. JlorapudMudeckue 4acTOTHBIE XapakKTEpUCTUKH aB- | Jlek.l 2 YK-2 JI1.1
TOMATHYECKUX CUCTEM OIIK-8 JI1.2
OCHOBHBIE CBOICTBa, MPEUMYIIECTBA M SKCIIEPUMEHTAIBLHOE JI2.1

ofpesielieHne JIOTapU(MHUUECKUX YACTOTHBIX XapaKTEPUCTHK.
Jlorapudmudeckue XxapakKTepUCTUKN COCTMHCHHI 3BCHBCB.

1.2 | JlabopaTopuas pabora Nel. ITocTpoeHne acUMOTOTHYECKHMX Jio- | JIP-1 2 VK-2 JI1.1
rapuMuyecKux xapakrepuctuk CAY OIIK-8 JI1.2
[TocTpoeHne aCUMNTOTUYECKHX JIOTapU(DMUUECKUX XapaKTepH- J12.1
ctuk CAY.

1.3 | Jlexnus 2. Tunossle MUHUMaIbLHO-(Ga30BbIE IMHAMHYECKHE 3Be- | JIek.2 2 VK-2 JI1.1
Hbsa CY OIIK-8 JI1.2
Knaccudukanus 3BenbeB. VneanbHoe Oe3bIHEPLIMOHHOE 3BEHO. J12.1

OnucaHve W 4YacTOTHBIE XapaKTepUCTHKU.. HHTerpupyromiee
3BEHO. AIEpUOANYECKOE 3BEHO MEPBOTro Mopsiika. TUmoBklie 3Be-
Hbsl BTOpOTo nopsiaka. Onucanue U 4aCTOTHBIE XapaKTePUCTHKHU.

1.4 | OgHoMepHBIE W MHOTOMEpPHBIE CHCTEMBI aBTomaruueckoro | CPC 84 | YK-2 J1.1
ynpasiienusi. IX cTpykTypHble cxeMbl. [IpuBectu mpumepsl cu- OIIK-8 JI1.2
CTEM YIIpaBJICHMs B TEXHHUKE CBSI3M, UCIIONb3Ys cpeacTBa MHTep- J12.1
HeT.

[lonsiTHE ONTUMAIBHOCTH B TEXHUYECKUX cucTeMax. OnTumanb-
Hble cucTembl yrpanienus. [lonstue pobGactHocTu. PobacTHbie
CUCTEMBI yIIPaBJICHMUSL.

DopMbI MaTEMaTUYECKUX MOJIENICH B TEOPUHU yIpaBieHUs. Buabl
muddepeHMaIbHbpIX ypaBHeHUH. OCHOBHBIE NMPU3HAKU JIMHEMH-
HOCTU CHCTEM (NPUHIUI CYNEPHO3UIUH, CBOICTBO TOMOTE€HHO-
cth). opMbl TMHENHBIX AMHAMUUYECKUX MAaTEMaTHUECKUX MOJIE-
nen.

Pacuer ¢yHKIMii 10 IepexXoAHBIM XapakTepucTiukam. Pacyer me-
PEXOIHBIX XapaKTepUCTUK Mo (yHKIUsAM Beca. [lepemaTounsie
(GYHKUIMU NenuTeNst HapsOKeHUs, YCUIMTENSI TTOCTOSHHOTO TOKa,




¢bunsTpa HIKHEX (PHY) 1 Bepxaunx yactot (OBY).

Pemenne nuHeWHBIX TudepeHINaIbHbIX YPAaBHEHUN C UCTIONb-
30BaHueM peobdpazoBanus Jlamnaca.

KommiekcHasi mI0CKOCTh ISl OTPaKEHUS JAMHAMHYECKUX Ya-
CTOTHBIX XapakTepucTuk. DopmynbHble cBa3u AUYX, DUX,
ADUX,Uwu V.

Junamuueckue xapakrepuctuku (UI1D, AUX, ®UX, morapud-
mudeckue) GpunbTpoB HkHUX (PHY) u Bepxuux (OBY) wactor
Iro mopsiaka.

BriBog cootHomienuit st moctpoenuss JIAUX umaeanbHOro
Oe3bIHEPITMOHHOTO 3BeHa. BriOop macmTaba jgorapudpMudeckon
ocH, HauanbHOTO 3HaueHus JIAUX. IToctpoenne JIAUX.
CxemoTexHHYECKasl peanu3alisi MUHUMalbHO-(a30BBIX AHWHA-
MUYECKUX 3BEHBEB: MHTETPHUPYIOIIEE, allepuondecKoe, koneba-
TEIbHOE M ()OPCUPYIOIICE 3BCHbSI.

Moayrnb2MeToAb aHanuMs3a NUHEWHBX HENMPEPBLIBHBIX CUCTEM
ynpaBneHMUa—90(4+86) uacos

2.1 | Jlekuwus 13. Kputepuu yCTOWYUBOCTH Jlex.3 2 YK-2 JI1.1
[TonsiTHEe KpUTEPHEB YCTOMYMBOCTH, Kiaccupukaims. Anredpa- OIIK-8 JI1.2
WYECKUE KpuUTepuu: Kpurepuil Beimnerpaackoro. Kpurepuit J12.1
I'ypBuna.

2.2 | JlaboparopHas pabora Ne2. HccnemoBanue ycroiumBocTH cu- | JIP-2 2 YK-2 JI1.1
CTEMBbI C MCTIOIb30BaHUEM aNTreOpanyecKux KpUTEpUeB OIIK-8 J1.2
HccnenoBanue yCTONYMBOCTH CUCTEMBI C UCIIOJIb30BAHUEM KpU- J12.1

tepueB BrimHerpanckoro u I'ypeunia. CocraBnenue tabnui Pa-
yca. IIporpamMupoBanue anropurmoB I'ypsuna, Payca Ha OBM.

2.3 | YcroituuBocTs "B Ooabmom", "B mastoM", "B nienom". Dkcrionen- | CPC 86 YK-2 JI1.1
UalbHasg yCTOMUMBOCTb. CKOJB3SIIUE PEKUMBI yCTONYUBOCTH. OIIK-8 J1.2
["apMoHnueckne KoieOaHus. JI2.1

Xapakrepucrtuueckoe ypasHeHue. dopmyna bedy. Xapakrepu-
ctudeckoe ypaBHeHHe 3CAY ¢ enTMHUYHON 00paTHOM CBA3BIO.
Pemnts nmpuMepsl MO ONPENEICHUIO YCTOMYMBOCTH IIO METONY
JOrapu(pMHUECKUX YACTOTHBIX XapaKTEPUCTUK.

Pemnts mpumepsl O ONPENEICHUI0 YCTOMYUBOCTU II0 KpHUTeE-
puto Beimaerpaackoro. PaccmaTpuBarhk cuctemsl 2ro u 3ro mo-
PAOKOB.

Pemmmts mpuMepsl 10 ONPEAEICHUI0 YCTOMYUBOCTH IO KPUTEPHU-
sMm I'ypBuna u Payca. CocTaBuTh anropuTMsl Ui aBTOMaTude-
CKOIr'0 pacueTa IO Ha3BaHHBIM KpuTepusM. BeiOpate 11 peanu-
3alMu pa3pabOTaHHBIX AITOPUTMOB SI3bIKA MPOrPAMMHMPOBAHUS.
[ToaroroBuTcs k pazpaboTKe IPOTrpaMM.

Pemnts mpumepsl MO ONPENEICHUI0 YCTOMYUBOCTU II0 KpHUTeE-
puto MuxainoBa. CocTaBuUTh alrOPUTM JJIi aBTOMATHYECKOIO
pacuera ¢ momormipto Mathcad. IMoaroroButcss k paspaboTke
nporpamm B Mathcad.

Pemnts mpumepsl MO ONPENEICHUI0 YCTOMYUBOCTU II0 KpHUTe-
puto HaiikBucra.

OrneHkH KayecTBa CUCTEM 3-6ro MopsaKoB. 3anucatbh (GpopMyiib-
HBIE COOTHOIIEHUS. PemmTe npuMepsl.

WHTerpanbHble OLIEHKM KauecTBa: MUHUMYM CPEJIHErO KBaJpara
YCTQHOBUBIIEHCSA OMIMOKHN Ha MHTEPBAJIC PETyINPOBAHMSL.
YacToTHBIE OLIEHKHM KadyecTBa: CTPYKTypHasi CXeMa YCTaHOBKH,
Ha3HAYCHHE €€ DJIEMEHTOB, aropuTMbl olleHKn AUX, OUX.




Htoro — 180 yacos

5. Y4eOHO-MeTOoAMYeCKOEe H HH(POPMALIMOHHOE o0ecneyeHre JUCIHILIMHBI

5.1 PexoMeHnayemasi JuTeparypa

5.1.1. OcHOBHas JuTEpaTypa

Kon ABTODBI, CO- SaraBie N3parenscTBoO, KoL
CTaBUTEIHN roJt
JI1.1 | I'pomoBlO.1O., | OcHOBBITEOpUMYTIPABIECHUS:yueOHOE Tam06o0B: W3n- | Ol
HpauésB.O., nocobue(I'pud YMO) BoTam0. roc.
NanoBaO.I"., TexH. yH-Ta, 2008,
CepOynoBlO.C., 240c.
Habaros K.A.
JI1.2 | llummapes OCHOBBI aBTOMATHYECKOr0 ympaBieHus : | M.: Axkanemus, | 22
B.1O. yuebHoe nocodue (I'pud YMO) 2008, 352c.
5.1.2 JlonoJHUTE/IbHAS JTUTEpaTypa
Kox ABTODBI, armasie N3parenscTBO, Kou.
COCTABUTENIH roJt
JI2.1 | Anekcee E. b., | OCHOBBI MUKpPOIPOIIECCOPHON TEXHUKH | M. "Topstuas | 20
lopmuenko  B. | :Tpoextuposanue 5 TexHHyecKas | TMHHS - Temexkom",
H.,  Kpyxmanes | sxcrmyararus mudpossix | 2008, 392c.
B. B. u zp. / Loz TEJIEKOMMYHHUKAIIMOHHBIX CHUCTEM u

pen.

ceTeli:yyeOHOE TTocOOMeE /TSI BY30B.

B.H.I'opauenxko
u M.C.
TBepenkoro
5.1.3 MeToauyeckoe obecrneyeHue JJsi CAMOCTOSITEILHON padoThl 00ydyalommxcst
Kox ABTOpBI, CO- armasie HznarennscTBoO, Kou.
CTaBUTEIU rox
JI3.1 | Jlo63enko I1.B., | MeToguueckue ykazanus o nposeaeHuto | Pocros v/Jl: CK® | 33
[llepbanp N.B. | mpaktuueckux 3anatuii mo nuciuiumbae | MTYCH, 2018,
OCHOBBI TEOPUH YITPABIICHUS S4c.
9.2 DJIeKTpPOHHbBIEe 00pa30BaTe/bHbIe PeCypChl
D1 | http://www.tstu.ru/book/elib/pdf/2008/gromov.pdf

D2 | http://www.iprbookshop.ru/40882.html
93 | http://www.skf-
mtusi.ru/umo/090301vmt/MU/%D0%911.%D0%92.10/%D0%911.%D0%92.10 pz.pdf
5.3 IlporpammHoe obecnevyeHne
I1.1 | CrapmapTHbIi MakeT uccnenoBanus AuHamudeckux cucrem Classic 3.0 (cBobomHOE 1

oTKphITOE HenumeHzupyemoe [10)

6. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIHMINHbI

6.1 MTO J1eKIMOHHBIX 3AaHATHI

1

JleknnoHH
HKPAHOM

as  ayguTopus,

ocHareHHas mpoekropom, IIK (HOyTOykKamm),

6.2 MTO Js1a60paTopHbIX Pa00T M MPAKTHYECKUX 3aHATHIA



http://www.tstu.ru/book/elib/pdf/2008/gromov.pdf

1 |IIK (HoyrOyku) ¢ YCTaHOBJICHHBIM HEOOXOJUMBIM MPOTPAMMHBIM OO€CIedeHuEeM
(aymuropunm: 214, 218, 305, 202, 310)

2 | KommbproTepHble ayIuTOpUH C BO3MOXKHOCTBIO BBIXOJa B JIOKAIBbHYIO ceTh Dunmana u
Hurepuer (aynuropun: 214, 218, 305, 202, 310)

6.3 MTO py0eskHBIX KOHTPOJIEi 1 324eTOB

1 | KoMmbroTepHBIE ayIUTOPUN C BO3MOXKHOCTBIO BBIXOJa B JIOKAIBbHYIO ceTh Duimana u
Hurepuer (aynuropun: 214, 218, 305, 202, 310)

7. MeToauveckue peKoOMeHIANH JIs1 00y4alomMXcsl 10 CAMOCTOSITe/ILHOI padoTe

CamocrosTenbHas padoTa CTYACHTOB SIBJISIETCSI COCTABHOM YacThiO y4eOHOU pabOThl U UMEET LIENbIO 3a-
KpEIUIeHHE U yIITyOJIeHHE MOyYeHHBIX 3HAHUI M HAaBBIKOB, TTOUCK U MPUOOPETEHNE HOBBIX 3HAHHM, B TOM YHC-
Jie C UCIOJIb30BaHUEM aBTOMATHU3WPOBAHHBIX OOYUYaIOIIMX KYPCOB (CHCTEM), a Tak)Ke BBITIOJHEHHE yUEeOHBIX
Ba,Z[aHI/II\/'I, MNOATOTOBKY K NPCACTOAINNM 3aHATUAM, 3aUCTaM U 5K3aMCHAM.

[TocraHoBKy 3aaun 00y4aeMbIM Ha MPOBEICHHE CAMOCTOSTENILHON paboThl IperoaBaTesb OCYIIEeCTB-
JSIeT HA OJHOM M3 3aHSTHH, NIPEIIICCTBYIONMEMY TaHHOMY.

MeToauKy caMmoCTOsATeILHON pabOThI BCe 00ydaeMble BEIOMPAIOT HHANBUYaIbHO.

CrynenraMm ouHOM (popMbI 00yUEHHUSI IPU OCBOSHHH BOIIPOCOB ISl CAMOCTOSATEIBHOTO U3yUeHHUs, IPe/-
CTABJICHHBIX B MMOApPA3ACIIC 41, PCKOMCHAYCTCA COGHIO,Z[aTB MOCJICAOBATCIIBHOCTh UX U3YUCHUS, IPCACTABJICH-

HYIO B Tabnwuiie 3.

Tembl, pa3zenbl, BRIHECEHHBIE HA CAMOCTOSATENBHYIO MTOATOTOBKY, BOIIPOCHI 11 oA~ | YacoB
Ne | TOTOBKH K IPaKTUYECKUM U JIAOOPATOPHBIM 3aHATHIM; KypCOBBIE pabOTHI, copepkanue | Bcero: | Hemens
KOHTPOJIBHBIX paldoT u JIp. o7

Mopnyasb 1. OcHOBHBIC MOHATHS ¥ NPHUHIUIIBI IOCTPOCHHUS CHCTEM YIIPaBJICHUS 52 1-10

1 | OgHoMeEpHBIE U MHOTOMEPHBIE CHUCTEMbI aBTOMATUUECKOIO yrpasieHus. VX CTpyKTypHble 1-3
cxembl. [IpuBecTr mpuMepbl CHCTEM YIPaBIICHUSI B TEXHUKE CBSI3H, UCTIONB3Ys cpencTea MH-

TEpHET 10

2 [lonsiTe ONTUMATLHOCTH B TEXHUYECKUX cHCTeMax. ONTHMAalbHBIE CUCTEMbI YIPABJICHUSI. 4-5

[Nonsitre pobactrocTH. PobacTHBIE CUCTEMBI YTIPABICHYIS. 10

3 | ®opmbl MaTEeMaTUYECKUX MOJICJICH B TEOPUH yripaBieHus. Buapl nuddepeHnnanbHbIx 6
ypaBHeHUH. OCHOBHBIE IPU3HAKH JIMHEWHOCTH CUCTEM (TIPUHITUI CYIIEPIIO3UIINH,

CBOMCTBO roMoreHHoCTH). DOpMBI JINHEHHBIX AUHAMUYECKUX MaTEeMaTHYECKUX MOJIE-
JEen. 8

4 | Pacder ¢pyHKIMIA TTO TTEPEXOTHBIM XapaKTEPUCTHUKAaM. PacdyeT mepexoHbIX XapaKTepu- 7-8
cTuK 1o GyHKIUsM Beca. [lepenarounpie GYHKIIUN TENUTENS HAPSDKEHUS, YCUITUTEIS
MOCTOSTHHOTO TOKa, puinbTpa HIkHUX (PHY) u Bepxaux yacrot (OPBY).

Pemenue nuneliHbx auddepeHmanbHbIX YpaBHEHUN ¢ UCIIOIB30BaHUEM IIPeoOpa3o-

Banu Jlamiaca.




KommuiekcHas minockoCTb Ui OTpaKEHHsI TUHAMUYECKUX YaCTOTHBIX XapaKTEPUCTHK.
®opmynbHble B3 AUX, UX, AOYX, U u V. [[uHaMuueckue XxapakTepUCTUKH
(UI1d, AYX, ®UX, norapudmudeckre) puabTpoB HIKHUX (DHY) u Bepxaux (OBY)
4yacToT 1ro mopsjaxa.

BreiBoa cootHomenuii st moctpoeHus: JIAUX wmneanbHOro 0e3bIHEPIIMOHHOTO 3BEHA.
Br16op macmraba morapudmudeckoit ocu, HadanpHOro 3HaueHus JIAUX. [Toctpoenne
JIAYX. CxeMoTexHHUYECKasT pealn3aldss MUHUMAIbHO-(A30BbIX JUHAMHUYCCKUX 3BE-

HBbEB: HHTETPUPYIOLIEE, allepuoIndecKoe, KonebareabHoe 1 (hopcupyrolee 3BeHbs.

10

Mopnyas 2. MeToabl aHAJIN3a JTHHEHHBIX HENPEePBIBHBIX CHCTEM YIIPABJICHUS

53

11-17

nn

VYceroitunBocTs "B OonbiioM”, "B Masiom", "B 11es10M". DKCIOHEHITMABHAS YCTOWYH-
BOCTh. CKOJIB3SIITUE PEKUMBI YCTOMIMBOCTH. ['apMoHMUecKue Koiaebanus. XapakTepu-
cruueckoe ypaBHenue. opmyna be3y. Xapakrepucrtuueckoe ypaBHenue 3CAY ¢
€IMHUYHOM 00paTHOM CBsA3bI0. PemmTh mMpuMepsI 10 ONpeIeIeHNI0 YCTOWYNBOCTH 110
METOJTy JOTrapu(PMHUUECKUX YaCTOTHBIX XapaKTEPUCTHK.

20

11

Pemmte mpuMepsl MO ONPENEICHUI0 YCTOMYMBOCTU MO0 KPUTEPHUIO BhITHErpaackoro.
PaccmaTpuBath cuctemsl 2ro v 310 HOpSAAKOB.

PemmnTh nipuMepsl MO ONPENETICHUI0 YCTOMYMBOCTH TI0 KputepusiMm ['ypsuia u Payca.
CocTaBUTh aNTOPUTMBI JJII aBTOMAaTHYECKOTO pacyeTra I10 HA3BAHHBIM KPUTEPUSIM.
BribpaTth s peanuzanuu pa3paOOTaHHBIX aJTOPUTMOB SI3bIKA MPOTrPAMMUPOBAHMSL.
[TonroToBuTCs K pazpaboTKe IPOTPaMM.

17

12

PemmmTs mpuMephl 0 ONPEIEIEHUIO0 YCTOMYMBOCTH O KpuTeputo Muxainosa. Cocra-
BUTH aJITOPUTM JUIsI aBTOMAaTHUECKOTro pacyera ¢ momoiisio Mathcad. [onroroBurcs x
paspaboTtke mporpamm B Mathcad. Pemuts mpumMeps! 1o onpeieeHuo yCTOMIUBOCTH
no kpureputro HaitkBucra.

13-14

10

OrneHkH KayecTBa CUCTEM 3-6ro MOpsAKOB. 3anucath (GOPMYIIbHBIE COOTHOIICHUSI.
Pemmmts mpumMepsl.

WHTerpanbHble OLIEHKH KaueCTBAa: MUHUMYM CPEIHEr0 KBaJlpaTa YCTAaHOBUBILEHCS
OLIMOKM Ha MHTEPBAJIE PETyIUPOBAHMUS.

YacToTHBIE OLIEHKH Ka4yeCTBa: CTPYKTYpHasl CXeMa YCTAaHOBKH, Ha3HAUEHUE €€ AIEMEH-
TOB, ANTOpUTMBI olleHKH AUYX, DYUX.

15-17

CryneHTtsl 3a04HO (popMbl 00yUEHHSI MOTYT OCBaMBaTh BOMPOCHI U CAMOCTOSITEIILHOTO U3y4eHHUS,

Mpe/ICTaBJICHHBIE B TTopa3erne 4.2 B MPOU3BOJILHON MMOCIIEI0BATEILHOCTH, B yI0OHOE At HUX Bpems. K Haua-

JIy CECCUU OHM JOJIKHBI OPUEHTHUPOBATHLCS B MaTepualie, MpeacTaBIeHHOM B cTpokax 1.1, 1.2, 1.3, 2.1, 2.2 Ta6-

JIUIIBI ToJIpasena 4.2.

JononHenns u usmenenusi B Padoueit nporpamme




