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Conep:xxanme

Lenu, 3a1auu ¥ IUIAHUPYEMBbIE Pe3yJIbTaThl 00YUYEHHUS 110 AUCHUIUIMHE
MecTo AUCUMITUHBI B CTPYKTYype 00pa30oBaTelIbHOM MPOrpaMmbl
CtpykTypa U coliep>kaHue AUCIUITITNHBI

Bunsl yueOHOM pabOThI U TPYI0OEMKOCTb

TeMaTnueckuil IIaH U3y4YeHUs TUCUUILIINHBI

Coneprxanue TUCHUTLTAHBI

Tematuka ceMUHAPCKUX/TIPAKTUYECKUX U Ta00PaTOPHBIX 3aHATUN
TemaTuka KypCOBBIX MPOCKTOB (KypPCOBBIX padboT)
YyeOHo-MeTonn4Yeckoe U HHGOPMaAIIMOHHOE O0ecTieueHne
Hopmarusubie nokymentsl u 'OCTrI

OcHoBHas TUTEpaTypa

JlononHuTENBHAS IUTEPATYpA

DNeKTpOHHBIE 00pa30BaTEIIbHBIE PECYPCHI

JIntieH3noHHOE M CBOOOHO pacIpoCTpaHseMoe IIPOrpaMMHOe oOecTiedeHne
CoBpemenHsble podeccHoHaTbHbIe 0a3bl TaHHBIX U HHOOPMAIIOHHBIE CTIPABOYHbIC

CHUCTEMBI
MarepuanbHO-TEeXHUYECKOE oOecrieueHne
Meroandeckue peKOMeHAAIIN

Mertoandeckue peKOMEHAAIMH JIJIsl TPET01aBaTelIs 10 OpraHUu3aNH 00yYeHUS
MeTtoauueckue yka3aHus sl 00y4arouXxcsi 0 OCBOCHUIO JTUCIUILTUHBI

@OH/1 OLIECHOYHBIX CPEJICTB

MeToabl KOHTPOJISL ¥ OLICHUBAHUS PE3yJIbTATOB O0YUCHHUS
[Ilkana u KpUTEpUN OLIEHUBAHUS PE3YJIHTATOB O0yUCHHS
OueHouHbIE CpeACTBA

11
11
12
12
12
13
14
16
24



1 esn, 3agaum U NVIAHUPYEMbIe Pe3YJIbTAThI 00y4eHUs N0 AMCHUILIMHE

Llenbr0 AMCUUIUIMHBI ABJISIETCS OCBOEHUE OCHOB TEOPUM ABTOMATHUYECKOIO YIPABJIEHUs Kak
TEOpEeTUYEeCKOW W (yHIaMEHTAJIBHONH 0a3bl TOCTPOCHUS W aHAIM3a COBPEMEHHBIX CHCTEM

ABTOMATHYECKOI'O YIIPAaBJICHU.
3aI[a‘-IaMI/I HN3YUCHUA AUCHHUILINHBI

SBJIAIOTCA HU3Y4YCHHC O6HII/IX

CBOWCTB CHCTEM

aBTOMATUYECKOTr'0 yIPABJICHMSI, COBPEMEHHBIX METO/IOB X aHAJIN3a U CHHTE3a U ITOArOTOBKA HAa ATON
0a3e CTYICHTOB K IMPAKTUYECKOW NEATEIHHOCTH IO PacyeTy, MPOSKTUPOBAHMIO, MCIBITAHUIO H
JKCIUTyaTaliy COBPEMEHHBIX CUCTEM YIIPABJICHUS B Pa3JIMYHBIX TEXHOJIOTHYECKUX KOMILJIEKCAX.

OOyuenue mno aucuuiuinHe «Teopuss aBTOMAaTUYECKOrO YIPaBIEHUS) HAIpPABICHO Ha
¢dbopmupoBaHue Yy 00yHaroIuXcs CISAYOIIMX KOMIETEHLUH:

Koa u nHaumenoBanue
KOMIIeTeHIINH

Nuaukaropsl
TOCTHKEHUS
KOMIIETEeHIINH

HaumenoBanue
noKa3areJs
OLICHUBAHUSA

OIIK-1. [IpumensTh
€CTECTBEHHOHAYYHBIC U
o0IIenH)KeHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTHIECKOTO
aHaIu3a ¥ MOJICIIMPOBAHUS
B ITPO¢eCCHOHATBHON
JeSITeIbHOCTH

NOIIK-1.1. [Tonumaer
TEOPETUYECCKHE OCHOBBI
€CTECTBEHHOHAYYHBIX U
TEXHUYECKHUX TUCIHILINH,
OCHOBHBIE 3aKOHBI

(G YyHKIIMOHUPOBAHUS
00BEKTOB
npo¢eCCuOHAIBHON

NS TeNbHOCTH;

HOIIK-1.2. ITpumensier Ha
MIPAKTUKE MAaTEeMAaTUIECKUE
METOBI TSl aHAIIN3a U
MOJICTTUPOBAHUS PA3IUIHBIX
aCIIeKTOB
(bYHKIIMOHUPOBAHUS
00BEKTOB
npodeccCHoHaNBHOMI
TeSITeTbHOCTH;

NOIIK-1.3. Bnageet
HaBBIKAMU aHAJIH3a U
CUHTE3a
aBTOMAaTH3HPOBAHHBIX
CUCTEM U UX JJIEMEHTOB C
YYETOM UX CHEIU(UKH.

3HaTb: OCHOBHBIE ITOHATHS
U ompeseneHus B 00JacTu
MOCTPOEHUS, aHAIN3a U
CHHTE3a COBPEMEHHBIX
CHCTEM aBTOMATHUECKOI'O
yIIpaBJICHUS, TOKA3aTEIn
KAa4eCTBa U YCTOMYUBOCTH U
METOJBI X PaCUETa,
METO/Ibl U CPE/ICTBA
TEXHHUYCCKOT'O
JUAarHOCTUPOBAHUS U
OILIEHKH HaJAEKHOCTH
WHCTPYMEHTA U
TEXHOJIOTHIECKOTO
000pyI0BaHUS;

YMeTh: OLIEHUBATh
pe3ynbTaThl
MaTeMaTHIEeCKOTO
MOJICTTUPOBAHUS OOBEKTOB U
MIPOIIECCOB
KOHCTPYKTOPCKOU
TEXHOJIOTHIECKOM
MOATOTOBKHU MPOU3BOJICTBA.
Baanern: HaBEIKaMH
MaTEMaTH4YECKOI0
MOJIEJTUPOBAHUS Y3JI0B,
OJIOKOB U YCTPOICTB
aBTOMAaTU3UPOBAHHBIX
CHCTEM; aHalIN3a
MoKa3aTeseH

KayecTBa
TEXHOJIOTHYECKUX

CHCTEM.

OIIK-13. Cnocoben
MPUMEHSTH CTaHIAPTHBIC
METO/IbI pacueTa Ipu
MPOEKTUPOBAHUU CUCTEM
aBTOMAaTHU3AIUN
TEXHOJIOTHUECKUX

HNOIIK-13.1. [Tounmaet
OCHOBHBIE METO/IbI pacuera u
MIPOCKTUPOBAHUS CUCTEM
aBTOMAaTH3allNHU
TEXHOJIOTHYECKHUX MPOIIECCOB
Y TIPOU3BOJICTB;

3HATb: KOJIMYECTBEHHbIE
NOKAa3aTeNN HaJeKHOCTH
(GYHKIIMOHUPOBAHUS U
METO/bI UX pacuéTa, METOIbI
U CPEJICTBA TEXHUYECKOTO
JUAarHOCTUPOBAHUSA U OLIEHKU




MIPOIIECCOB M MTPOU3BOJICTB

HNOIIK-13.2. Vcnions3zyet
HOPMATUBHO- TCXHUYCCKYIO
JIOKYMEHTAIUIO TIPU
MIPOEKTUPOBAHUH CUCTEM
aBTOMAaTHU3ALNU
TEXHOJIOTHYECKUX MPOIIECCOB
Y TIPOU3BO/ICTB;
NOIIK-13.3. Bnaneer
MPAKTUUYECKUMH HaBbIKAMU
MIPOEKTUPOBAHUS CUCTEM
aBTOMAaTHU3ALNU
TEXHOJIOTHUYCCKUX
IIPOLIECCOB U MPOU3BOJICTB.

Ha/1&KHOCTH UHCTPYMEHTA U
TEXHOJIOTUYECKOTO
000pyI0BaHNUS;

YMerh: pemats 3a1a4u
MaTeMaTHYECKOTO aHaIIN3a
HNPOEKTHOH CcUTyaluH,
KOHKPETHBIX pabodmx
HPOLIECCOB
(YHKIMOHUPOBAHUS MAIIMH
u

00paboTKK MaTepHajoB,
paccUUThIBaTh OCHOBHBIE
NOKa3aTeIH Ha/IeKHOCTH.
BiiaseTn: HaBbIKAMU OLICHKH
pe3yJbTaToB
MaTeMaTHIECKOTO
MO/JICJIUPOBAHMSI Y3JI0B,
0JIOKOB M YCTPOMICTB
aBTOMAaTH3UPOBAHHBIX
CHCTEM; pacdeTa OCHOBHBIX
nokasaresei HaleXHOCTH U
YIPaBJICHUS] HIMH.

[IK-5

CriocoOHOCTh
pa3pabaThiBaTh KOHIICTIITUU
aBTOMAaTU3UPOBAHHOMN
CUCTEMBI YIIPaBICHUS
TEXHOJIOTHYECKUMHU
mporeccaMmu

NIIK-5.1. Ilpumenst
npaBuja pa3paboTKu
MIPOEKTOB
ABTOMATU3UPOBAHHOMN
CUCTEMBI YIIPaBJICHUS
TE€XHOJOTHYECKUMHU
nporeccamy;

UTIIK-5.2. Ananusupyer
COBpEMEHHBIC TTPOTPAMMHBIE
CpeICcTBa MPOIIECCOB U
00BEKTOB aBTOMATH3ALUU U
yIpaBleHus, ONpeesseT
XapaKTepUCTUKH 00BEKTa
aBTOMAaTH3AlINH;

NIIK-5.3. Pa3zpabatsiBaet u
BBIOMpAET ONTHUMAJIbHBIE
CTPYKTYpPHBIE CXEMBI
ABTOMATU3UPOBAHHOM
CUCTEMBI YIIPaBJICHUS
TEXHOJIOTMYECKUM
IIPOLIECCOM.

3HATh: MaTeMaTHUYECKUE
METO/1bl, IPUMEHSEMBIE J1JIs1
MOJICJINPOBAHUS
MIPOCKTUPYEMBIX IPOIIECCOB,
YCTPOMCTB, CPEICTB U
CHUCTEM

B UH)KEHEPHOU U
HCCIIEIOBATEIIbCKOM
MIPaKTUKE; METOIbI U
CpeacTBa

TEXHUYECKOTO
JMAarHOCTUPOBAHUS U OLICHKU
HaJEXHOCTH HHCTPYMEHTA
Y TEXHOJIOTUYECKOTO
000pyIOBaHUS; METOIBI
MIOCTPOEHUS MOJIEIIEN
y3J10B, OJIOKOB 1

YCTPOMCTB
aBTOMAaTU3HPOBAHHBIX
CUCTEM;

YMeTh: IpUMEHSTh
IIPOrpaMMHBII
WHCTPYMEHTapHil

JUTSt

MaTeMaTHYECKOTro
MOJICJIUPOBAHUS

y3J10B, OJIOKOB 1

YCTPOMCTB
aBTOMAaTU3UPOBAHHBI

X CHUCTEM.




Buajers: HaBbIKAMH
MaTEMaTHIECKOTO
MOJICJIUPOBAHUS Y3IIOB,
0JIOKOB M YCTPOMCTB
ABTOMATHU3HPOBAHHBIX
CUCTEM; HaBBIKaMU
MOCTPOCHUS B
CHCIIMATN3UPOBAHHOM
IPOrpaMMHOM
o0ecrnieueHuu
XapaKTePUCTHK CUCTEM BO
BPEMEHHOM U YaCTOTHOMN
00JacTH.

2 MecTo ITUCHUIUIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbl

JucnumnauHa OTHOCUTCSA K 00s3aTesibHON 9acTH 61oka b1 «/lucummimael (Mo Ty m)y.
JlucuuninHa HEMOCPECTBEHHO CBA3aHa CO

CHEAYIOIMMH TUCIUIIMHAMH U ipakThukamu OOII:

Jluneiinas anre6pa;

MaremaTUuecKkuii aHaIN3;

CrneunanbHbIe TJIaBbl MATEMATUKHI

TexHU4eCcKne cpecTBa aBTOMATH3AIINM;

MopenupoBaHue TEXHOIOTUYECKHUX MTPOILIECCOB U CUCTEM

yIpaBJICHUS

[Ipou3BoacTBEeHHAs MpaKTHKA (TIPEeAIUIIIIOMHAs);

3 Crpykrypa u coaep:KaHue JUCHUIINHbBI
OO61mas TpyJ0eMKOCTh AUCHIHUIUINHBI COCTaBISAET 5 3a4eTHhIX equHuIl (180 yacos).

3.1 Buasl y4eOHO# padoThl U TPYA0EMKOCTh

Ne . KouunyecTB CemecTpnl
Bun yueOHoii padoThl
0 4acoB 5
n
/
n
1 AyIMTOpHBbIE 3aHATHS 90 90
B ToM yucne:
1.1 | Jlexuun 54 54
1.2 | CemuHapckue/mpaKkTHUECKUE 3aHITUS 18 18
1.3 | JlabGoparopHble 3aHATHA 18 18
2 CamocrosiTeibHas padora 126 126
B ToM uucne:
2.1 [ToaroroBka K JIeKIUAM 22 22
2.2 | IloaroroBka K KOHTPOJIBHBIM paboTam 18 18
2.3 | IloaroroBka Kk 1abopaTopHBIM paboTam 18 18
2.4 | BepimonHeHne KypcoBoi pabOThI U 40 40
o(opmiIeHrE OSCHUTENBHOM 3aUCKU
2.5 | IloaroroBka K 3K3aMeHY MO AUCLHUILINHE 28 28
3 IIpome:kyTOUHAs aTTecTALMS
3adet/nud.3aueT/7K3aMeH - Oxk3amen, KP
Hroro 216 180







3.2 TemaTn4ecKuil IVIAH U3yYeHUS TUCHHUILTHHBI

Pa3zgennl/TeMbl
JAUCIHUIIJINHBI

TpyroeMkocTsb, yac

Bceer

AynuTopHas padora
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Pa3nen 1. O0mue cBegeHUus 0
CHCTEMAaX aBTOMATHYECKOI0
peryaupoBanus (CAP).
MareMaTH4ecKoOe

onucaHue JUHEeHHbIX

CAP

26

12

28

Tema 1. Beenenue. OcHOBHEBIE
MOHSITUSI

N = | =

Tema 2. O0Ouiue cBeAeHUSI O
CHCTEMAX aBTOMATHYECKOTO
peryaupoBaHus

—

Tema 3. Marematuueckoe
OMHCAHUE CUCTEM
aBTOMATUYECKOIr'0 PEryJIMPOBaHUSL.

12

Pa3pen 2. TunoBkle
JMHAMHYECKHE 3BEHbS
ABTOMATHY€ECKOI0
peryJupoBaHus

22

14

Tema 1. Tunossle IMHAMHUYECKUAE
3BEHBLS aBTOMATHYECKOTO
peryJiImpoBaHus.

Tema 2. BpemeHHbBIEC U YaCTOTHBIE
XapaKTCPUCTUKHU THUITOBBIX
ANHAMHWYCCKUX 3BCHLEB IICPBOI'O U
BTOPOTO MOPSAKA

Pa3nea 3. CTpyKTypHBIE CXeMBbI
CAP u nx npeobpa3oBanue.
YacToTHbIE XaPAKTEPUCTHKH U
nepeaaToYHbie (PyHKIMHU
Pa30MKHYTBIX H 3aMKHYTBIX CAP

26

10

Tema 1. CtpykrypHble cxembl CAP
u ux npeoOpa3oBaHue.
[TapannensHoe, OCIE0BATENBHOE
COEIMHEHHE,

COEJIMHEHUE 3BEHbEB C 0O0OpPAaTHOMN

CBA3bIO.

Tema 2. YactoTHbIE
XapaKTEPUCTUKU U NIEPEIATOUHBIC
(GYHKITUN Pa30MKHYTBIX H
3aMKHYTBIX CAP

Pa3nen 4. YcroiuuBoOCTh
JHMHEHHBIX CUCTEM
aBTOMATHYECKOI'0
peryJiupoBaHus

30

12

Tema 1. YcTOHUMBOCTE JIMHEHHBIX
CHCTEM aBTOMAaTHYECKOTO
perynupoBaHus. AnreOpanyeckue
KPUTEPUHN YCTOMYUBOCTH:
KpUTEPHi

Payca, I'ypBuna.

Tema 2. YacTOTHBIE KpUTEPUHU
YCTOMYHUBOCTH: KPUTEPUU




MuxaiinoBa,
kpurepuii HalikBucra.
5 Pa3pgea 5. UccaenoBanue
Ka4vecTBa mpoiecca 34 8 4 0 0 30
peryJimpoBaHus
5. Tema 1. Uccnenosanue kauecTna
4 4 0 0 20
1 MpOLECCA PETYIUPOBAHUSA.
5. Tema 2. [Ipsmbie 1 KOCBEHHBIE
4 0 0 0 8
2 MOKAa3aTelIM KauecTBa.
6 Pa3nea 6. Koppexkuus CAP 42 10 0 4 0 32
6. Tema 1. OnTrManbHbIE TUHEHHBIE
1 CAP c nocnenoBarenpHOMI 4 0 0 0 20
Koppekuuen. CUHTE3 perysitopa.
Tema 2. IlogqunHeHHBIE CUCTEMEI
6 0 4 0 12
2 yIIpaBJICHUSI.
Hroro 180 54 18 18 0 126

3.3 Conep:xanue QU CHUNINHbBI

Pa3nesn 1. O0mme cBeieHHsI 0 CHCTEMAaX AaBTOMATHY€CKOI0 peryJupoBaHusi

(CAP).

MaremaTtuyeckoe onucanue JuHeiiHbIx CAP.

Tema 1. Bgenenue. OcHoBHble mOHATUA. Llenu ynpaBneHus. ABTOMaTHYECKOE U
ABTOMATU3MPOBAHHOE yNpaBineHue. JInHeliHble 1 HeIMHENHbIE CUcTeMbl. [[pUHIIMN Cynepno3uLIHg.
Kpurepuu xauectsa perynupoBanusi. OCHOBHBIE MIOHATUS U onpeaeneHus nuHenHoi TAY.

Tema 2. O0mue cBeaeHUs O CHCTEMax aBToMaTHueckoro peryiupoBaHus. [Ipumepsr OY.
OIHOKOHTYpHBIE M MHOTOKOHTYpHBIE cUCTeMBI peryaupoBanus. II-, W-, IIHU-, TIW/-, IIMI-
peryasaTopsl. JIByXIIO3UIIMOHHBIN PEIEHHBIN PEryJIsaToOp, ABYXIIO3UIUOHHBIN PEIIEUHBIN PETYIISTOP C
TUCTEPE3UCOM.

Tema 3. Marematuyeckoe ONHMCAHHWE CHCTEM aBTOMATUYECKOTO perysinpoBaHus. Oopmbl
MpeJICTaBICHUsT MoOJeNeil 31eMeHTOB u cucteM. [loHstue mnepenaToyHod (GyHKUH, MOTyYeHHUE
nepeaaToyHON (PyHKIIMU JTUHEHHBIX 00BEKTOB.

Pazgen 2. TunoBple JHHAMHYECKHE 3BE€HbBS  ABTOMATHYECKOIO
peryJiupoBaHusA

Tewma 1. TunoBble TUHAMHUYECKHE 3BEHBS] aBTOMATHUECKOTO perynupoBanus 0, 1, 2 mopsakos.
Bunpl nepenaTouHbIX (QyHKIHA CUCTEMBI.

Tema 2. BpeMeHHbIE M YAaCTOTHBIE XapaKTEPUCTUKHU THUIIOBBIX JUHAMUYECKHX 3BEHBHEB
IIEPBOTO ¥ BTOPOIO MOPSAKA.

Pasnen 3. Crpykrypubie cxembl CAP u ux mnpeoOpazoBanme. YacTroTHbIE
XapPaKTEePUCTUKM U NMepeaaToyHble YHKUUM PA30OMKHYTHIX U 3aMKHYTbIX CAP

Tema 1. Crpykrypusie cxembl CAP u wux mnpeoOpaszoBanue. [lapamiensHoe,
MOCJIeIOBATEIbHOE COEIMHEHUE, COEAMHEHNE 3BEHbEB C 00paTHOM CBs3bI0. THUIIOBBIE COETMHEHUS
JIUHEHHBIX []3.

Tema 2. YacToTHBIE XapaKTEPUCTUKHU U NIepeIaTOYHbIe QYHKIIUN PA30MKHYTHIX U 3aMKHYTBIX
CAP. YacToTHBIE XapaKTEPUCTHKU 3BEHbEB: YaCTOTHAas mNeperarouHas (GyHKIUsS 3BeHa, (HOPMBI
3amcH. [lonsarue AUX, ®UX, AOYX. JlorapupMuueckre 4acTOTHBIC XapaKTEPUCTUKH 3BEHBEB.

Paznen 4. VYcroiluMBOCTH  JIMHEHHBIX CHCTEM  aBTOMATHYECKOIO
peryJiMpoBaHusA

Tema 1. YCTOWYMBOCTH JIMHEHHBIX CHUCTEM aBTOMATUYECKOIO PETYJIHPOBAHMSL.
Anrebpanyeckue KpUTEpUU yCTOWYUBOCTHU: Kputepuit Payca, ['ypBuiia, JIenapa-Illumnapa.

Tema 2. YacToTHBIE KpUTEPUHN YCTOMUNMBOCTH: KpuTepuii Muxaitnosa, kpurepuil HalikBucra.

Pasznea S. UccienoBanne KkayecTBa Mpoiecca peryjiupoBaHus

Tema 1. UccnenoBanue kauecTBa npoiecca peryiupoBaHus.



Tema 2. IIpsimMble M KOCBEHHBIE IOKa3aTeNM KadecTBa. KOCBEHHBIE NOKa3aTenn KadecTBa
CHCTEMBbl yNpaBJIECHUS: TIOKa3aTelb KoJeOaTeIbHOCTH CHUCTEMbI; 3amachl  yCTOWYHMBOCTH,
MHTETpaJIbHbIE OLEHKU KayecTBa PeryIupOBaHUsl.

Pa3nes 6. MHorokontypusie ACP

Tewma 1. Kackanueie ACP, BbIOOp KOHTYPOB, BEIOOP PETYIISTOPOB, HACTPOHKA PETYIISITOPOB.
Komobunuposanusie ACP, BbIOOp 1 HacTpoiika KomreHcaTopoB. ABTOHOMHbIE ACP.

Tema 2. ACP ¢ BHyTpenHeit mosenbto. ACP ¢ ynpenutenem Cmuta. ACP ¢ perynstopos
@morre-Jloti. bopsba ¢ MHTErpanbHBIM HACBIIICHUEM. PerynsTopsl ¢ pa3HBIMH HAaCTPOSKAMHU IO
KaHaJIy 3aJlaHUs U 110 KaHaIy yNpPaBJICHMUS.

3.4 TemaTnka ceMUHAPCKUX/MPAKTHYECKHUX H JIa0OPaTOPHBIX 3aHATHI

3.4.1 CemuHapcKkue/mpakTUIECKUE 3aHATHS

[Ipaktuyeckas padora 1. I[locTpoeHne MareMaTHYECKMX MOJIeNIei CHCTEM aBTOMAaTHYECKOTO
pEryJIMpOBaHMUsL.

[MpakTudeckas padora 2. [IpeodbpazoBanue ctpykTypHbIX cxeM CAY. ITocTpoenue
cTpykTypHBIX cxeM CAY no auddeperunanbHOMy ypaBHEHUIO.

[IpakTuyeckas pabota 3. AHaIM3 YCTOWYMBOCTH JIMHEHHBIX CUCTEM aBTOMATHYECKOTO
perynupoBaHus: anreOpanyeckue KpuTepun yCTOHYUBOCTH.

[IpakTuyeckas pabota 4. AHaIM3 YCTOWYMBOCTH JIMHEHHBIX CUCTEM aBTOMATHYECKOTO
pEeryIMpoBaHUs: YaCTOTHbIE KPUTEPUH YCTOMUMBOCTH.

IIpakTuyeckas padota 5. MccnenoBanue kauecTBa rpolecca peryianupoBanus. [Ipsmbie u
KOCBEHHBIE [TOKAa3aTeIN KauecTBa.

3.4.2 JIabopaTopHbI€ 3aHATHUS

JlaGoparopHast pabota 1. AHaIM3 BPEMEHHBIX U YACTOTHBIX XapaKTEPUCTHK THUIIOBBIX
JMHAMUYECKUX 3BEHbEB MIEPBOTO MOPsIKa

JlaGoparopHast paboTa 2. AHaIN3 BPEMEHHBIX U YACTOTHBIX XapaKTEPUCTHK THUIIOBBIX
JMHAMHUYECKUX 3BEHbEB BTOPOTO MOPSIIKA

JlabopaTtopHas padota 3. CrtocoObl COeTMHEHUS 3BE€HbEB CUICTEM aBTOMATHYECKOTO
yIpaBlIeHUS

JlaGopaTopHas pabota 4. YCTOWYHUBOCTh CHCTEM aBTOMATHYECKOTO YIIPABJICHHS

JlaboparopHas pabota 5. [Ipouenypa KOppeKIUU CUCTEM aBTOMAaTHUECKOTO YIIPaBICHUS

3.5TemaTnka KypcoBbIX IPOEKTOB (KypCOBBIX padoT)

Tema KypcoBoii pabOThI: «AHAJIN3 U CHHTE3 TMHEHHBIX CUCTEM aBTOMATHYECKOTO
YIIPaBJICHUS».
[TapameTpsl 00bEKTa PETyIUPOBAHUS OTPEICIISIOTCSI HOMEPOM BapHaHTa CTYCHTA.

4 YyeOHO-MeTOAMYECKOE U HH(POPMAILMOHHOE 00ecIeYeHue
4.1 HopmatuBHbie 10KyMeHTbI 1 'OCThI

He npenycmotpensl

4.2 OcHoBHas IMTEpaTypa

1. JlebeneB, FO. M. Teopus aBTOMaTHueckoro ympasiieHUs : ydeOHoe mocobue / 0. M.
Jlebenes, b. 1. KonoBanoB. — Mocksa : TYCYP, 2010. — 162 c. — Tekcr : anektponHsiii // Jlanb
: 9NeKTpoHHO-0nOmmoTeyHas cuctema. — URL: https://e.lanbook.com/book/4947.



2. dypanaun, M. I'. Teopusi cucteM aBTOMaTHUYECKOTO YIIpaBleHUs : yueOHoe mocooue / M.
I'. Aypanaun, U. A. Ky3pmunsix, 5. A. Mumms. — ExatepunOypr : , 2017. — 122 ¢. — ISBN 978-
5-94614-415-5. — Tekctr : onexkTpoHHbI // JlaHb : 3JIE€KTPOHHO-OMOJIMOTEYHAs CHCTEMA.
https://e.lanbook.com/book/121393

3. [IpeoOpaxenckuii, A. B. Teopust aBToMmaTH4ECKOTO yrpaBiieHus : yueOHoe mocoone / A. B.
ITpeoOparkenckuit. — Hwxuuit Hosropox : BI'YBT, 2011. — 96 c¢. — TekcT : 31eKTpoHHbIH //
Jlans : anexTpoHHO-0MOMMOTEYHast cucreMa. https://e.lanbook.com/book/44863

4. Canuxos, 3. I'. Teopuss aBTOMaTH4eCKOro yIpaBJie€HUsS: JIMHEHHbIE CUCTEMBI : y4eOHO-
Meroandeckoe rmocodue / 3. I'. Canuxos, A. B. Cupuuenko. — Mocksa : MUCUC, 2012. — 84 c. —
ISBN 978-5-87623-632-6. — TeKcT : 31neKTpOHHBIH // JIaHb : 371eKTpOHHO-OMOIMOTEHasl CUCTEMA.
https://e.lanbook.com/book/116691

4.3 JlonoiHUTEILHASA JIUTEPATYPa

1. Zamyatin, S. V. Control theory / S. V. Zamyatin, M. 1. Pushkarev, E. M. Yakovleva. —
Tomck : TITY, 2012. — 100 c¢. — TekcT : 371eKTpOHHBIN // JIaHb : 3MEKTPOHHO-OMONIHOTEUHAS
cuctema. https://e.lanbook.com/book/45137

2. Kapametssin, B. A. CpeacrtBa Matlab B 3amayax aHanu3a W CHUHTE3a JIMHEHHBIX
crarmoHapubix CAY : yuebHoe nmocodue / B. A. Kapanerssn, B. A. Kpamaps. — 2-e uz ., ucnp. —
Mockaa : Llentpkaranor, 2021. — 240 c¢. — ISBN 978-5-903268-53-5. — TekcT : 251eKTpOHHBIH //
Jlans : anexTpoHHO-0MOMMOTEeYHAas cucteMa. — URL: https://e.lanbook.com/book/223733.

3. 3aronckuii, A. B. MoaenupoBanue o0beKTOB ynpaBieHnus B MatLab : yuebHoe nocobue /
A. B. 3aronckuit, JI. I'. TyramoBa. — Cankrt-Iletepoypr : Jlanp, 2022. — 144 c. — ISBN 978-5-
8114-3270-7. — Texkcrt : >nekTpoHHbIH // Jlaub : anekTpoHHo-OMONMMoTEeyHast cucrema. — URL:
https://e.lanbook.com/book/206033.

4.4 JjieKTpOHHBIE 00pa3oBaTe/bHbIE PeCYPChI
He npenycmorpensl

4.5 JIneH3N0OHHOE U CBOOOTHO PACIPOCTPaHsieM0e MPOrpaMMHOe
odecreueHue

1. Microsoft-Office
2. Microsoft-Windows
3. Math Works-MATLAB, Simulink

4.6 CoBpeMeHHbIE NPo(eccHoHATbHbIE 0a3bI JaHHBIX 1 HH(OPMAIHOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. EnmHoe OKHO jocTyma K oOpa3oBaTenbHBIM pecypcam @DenepaibHbI  MOpTaN
http://window.edu.ru

2. KommbroTepHsie UH()OpPMaIMOHHO-TIPaBOBEIE CHCTEMBI «Koncynbrant»
http://www.consultant.ru, «I"apaaT» http://www.garant.ru

3. OduuunanbHbIi HHTEpHET-NOPTAJ MPaBoBOi nHGopMmanuu http://pravo.gov.ru.

4. Hayunas snektpoHHast 6nbiamoteka http://www.elibrary.ru

5. Poccuiickas rocygapcTBeHHas oubnuoteka http:// www.rsl.ru

6. ObC «YHuBepcuterckas oubimmoreka ornaita» https://biblioclub.ru/index.php

5 MarepuajibHO-TEXHHUYECKOE O0ecnevYeHune

1. KomnbroTepHbIii Ki1acc ¢ MpelyCTaHOBICHHBIM IIPOrPaMMHBIM 00ecrieueHHEM,
YKa3aHHbIM B II. 4.5, MybTHMeIUiHOE 000pyA0BaHNE (IIPOEKTOP, EPCOHATBHBIA KOMIBIOTED
IperoiaBaTes).


http://window.edu.ru/
http://www.rsl.ru/
http://www.elibrary.ru/
http://pravo.gov.ru/
http://www.garant.ru/
http://www.consultant.ru/

2. AynuTtopus J1s JICKITMOHHBIX, TPAKTUYECKUX 3aHATHid. O00py0BaHUE U ammaparypa:
ayAUTOpPHAs JOCKA, BO3MOXKHOCTb UCMOJb30BaHHS MYJIbTUMEIUITHOTO KOMIUIEKCA.



6 Meroanyeckne peKOMEHAAUNH

6.1 MeToanyeckne peKOMEeHAANMY IS MPENOIaBATEIs TI0 OPraHH3AIAH
o0yueHus

Ha NEPBOM 3aHATUU IO AUCHUILIIMHEC HCO6XOIII/IMO O3HAaKOMHUTH CTYACHTOB C IMOPAJAKOM €€
u3ydeHus (TeMaMu Kypca, GopMaMu 3aHATHH, TEKYIIETro U IMPOMEKYTOUHOTO KOHTPOJIS), PACKPBITh
MCCTO U POJIb JUCHUIINIMHBI B CUCTEME HAYK, €€ MPAKTUYCCKOC 3HAUYCHUC, JOBCCTU O CTYACHTOB
TpeOoBaHHs K (opMe OTUYETHOCTH W NPUMEHEHHS BHIOB KOHTPOJIs. Bblmarorcst 3amaHus JUis
MMOATOTOBKH K IMPAKTUYCCKUM U CCMUHAPCKUM 3aHATUAM.

I[Tpu OArOTOBKE K JTAOOPATOPHBIM U MPAKTUYECKUM PadOTaM MO MEPEUHIO OOBSIBICHHBIX TEM
MPEoIaBaTeNll0 HEOOXOIUMO YTOUHUTH IUIAH WX MPOBEACHUS, NMPOAYMaTh (POPMYIMPOBKH M
cojiep)KaHHe Y4YeOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXICHHE, O3HAKOMHUTHCS C MEPCYHEM
TEMATUYCCKHUX BOIIPOCOB.

B xone paboThI BO BCTYIHTEIEHOM CIOBE PACKPBITh MIPAKTUYECKYIO 3HAUUMOCTD TEMBI
paboThI, OIPENIEITUTH MOPSIIOK €€ TIPOBENICHNUS, BpeMsI Ha 00Cy K/IeHHE Ka)XJ0ro y4eOHOro BoIpoca.

[lpumensisi  ppoHTaNBHBI OMPOC JaThb BO3MOXKHOCTH BBICTYIIUTH BCEM CTYyJEHTaM,
IIPUCYTCTBYIOLIMM HA 3aHITHU.

B 3akmounTenbHO# yacTu paboTHI ClIeTyeT MOJABECTH €€ UTOTH: JaTh OLIEHKY BBICTYIIICHUH
KaXXa0ro CTyacHra u lee6H0171 TpYyHIIbI B LICJIOM. PaCKpLITB ITOJIOKHUTEIIBHBIC CTOPOHBI U HEAJOCTATKH
NPOBEJCHHOW 71a0OpaTopHOi paboThl. OTBETUTh HAa BOMPOCHI CTYICHTOB. BhImaTh 3amaHus s
CaMOCTOSITEIIbHOW pabOTHI 110 MOATOTOBKE K CIIEIYIOIIEMY 3aHATHIO.

Meroauka mpenogaBaHUsl JAUCHMIUIMHBI «Teopusi aBTOMAaTHYECKOTO YIPABICHUS» U
pcannsanus KOMIIETEHTHOCTHOI'O noaxoaa B HN3JI0KEHUHU n BOCIIpHUATUHA MaTrcpuaia
npeayCMaTpUBAET UCIOIb30BaHUE CIIEAYIOIINX AKTHBHBIX M MHTEPAKTHBHBIX (POPM TpPOBEICHUS
IPYNIOBBIX, UHAWBUYAIbHbIX, AyJUTOPHBIX 3aHATUNA B COYETAHWU C BHEAYAMTOPHON paboOTOMl C
1eNbI0 GOPMUPOBAHUS U Pa3BUTHS TPO(HECCHOHANBHBIX HABBIKOB, 00YYaIOIIHXCS:

— MOATOTOBKA K BBHITIOJIHEHUIO U 3aIIMTA MPAKTUYECKUX U JIA0OPATOPHBIX PAbOT ¢ MTOMOIIBIO
CIIEIATM3UPOBAHHOTO MPOTPAMMHOTO 00ECTICUEHMS;

— 3aluTa 1 THAUBHUAYaJIbHOC 06CY)K)ICHI/IG BBIITOJIHACMBIX DTAaIlOB paC‘IeTHO-Fpa(i)I/I‘IeCKI/IX
pa0or;

— TE€XHOJIOTUH aHaJIu3a CI/ITyaIII/Iﬁ JUIA aKTUBHOTI'O O6y‘IeHI/I$I, KOTOPBIC MMO3BOJIAIOT CTYACHTAM
COEIMHHUTH TEOPUIO U TIPAKTHKY, IPEACTABUTH IPUMEPHI IPUHUMAEMBIX PEIICHUH 1 UX TIOCIIE/ICTBH,
ACMOHCTPHUPOBATH PA3JIMYHLIC ITO3UIIHUH, q)OpMI/IpOBaTI) HAaBBIKH OIICHKH aJIbTCPHATHBHBIX BAPUAHTOB
B BEPOSATHOCTHBIX YCIIOBUSIX.

O6y‘IeHI/Ie 0 JUCHUITIIMHE BECACTCA C MPUMCHCHUEM TPAAUIIMOHHBIX IMOTOKOBO-TI'PYIIIIOBBIX
UH()OPMAIIMOHHO-TEJICKOMMYHHKAMOHHBIX TexHOnorui. [Ipu ocymecTBiennn oOpa3oBaTeIbHOTO
nporecca no JUCIUIDIMHE UCIIONB3YIOTCS CIIeAyrone HHPOPMaOHHO-TEIIEKOMMYHHKAI[HOHHBIE
TEXHOJIOTUU: MTPE3EHTALUH C IPUMEHEHNEM IPOEeKTOpa 1 mporpammel PowerPoint.

6.2 MeToanueckue yKa3aHus i 00y4a0IIMXCS M0 OCBOCHHUIO JUCUMILIMHBI

CamocTosaTenbHas paboTa CTYJSHTOB HaIpaBlieHa Ha PEIICHUE CIEeIYIOIMNX 3a1au:

CamocrosarenbHass paboTa sBIsSETCS OJHUM W3 BHIOB y4yeOHBIX 3aHsaTuid. Llensb
CaMOCTOSITENIbHOM PabOThl — MPAKTUYECKOE CAMOCTOSITEIbHOE TOJYyYeHHE CTYJIEHTaAaMH HAaBBIKOB
paboThI B MporpaMMe MaTeMaTHYeCKOT0 MOJICIIMPOBAHMS, PACCMAaTPUBAEMBIX B ITPOIECCE N3YUCHUS
JUCLUIUIVHBL.

AynuropHas caMoCTOsITeNIbHas paboTa 1o AUCLUIIIIMHE BBIIOJIHAETCS HA YUEOHBIX 3aHITHUAX
10/ HENTOCPEACTBEHHBIM PYKOBOJACTBOM MPENOAABATENS U 110 €ro 3aJaHHUIO.



BueaynutopHass camocTrosiTeldbHas paboTa BBINOJMHSETCS CTYJIEHTOM IO  3a/IaHUI0
npenoaaBaTesis, Ho 6e3 ero HermocpPeACTBEHHOTO y4aCTHsl.
3aoayu camocmoamenbHoi padomel cmyoenHma:
- pa3BUTHE HABBIKOB CAMOCTOSITEILHON YUEeOHOU pabOTHI;
- OCBOGHHE COJIEPKaHUS JUCLIUIUINHBL;
- yriyOseHue coiepKaHus 1 OCO3HaHNWE OCHOBHBIX MOHATUN AUCHIUTIIINHBL;
- ICTIOJIb30BaHKNE MaTepuasia, COOPaHHOTO U MOJTYYEHHOTO B X0/1€ CAMOCTOSTEIIbHBIX
3aHATHHN 11 9)PEKTUBHON MOATOTOBKH K K3aMEHY.
Buowt eneayoumopnoi camocmoamenvHoi pabomoi:
- CaMOCTOATEIbHOE U3yUYEHUE OTJENIbHBIX TEM IUCHUIUIHHBI;
- BBITMIOJIHEHUE KYPCOBOM PabOTHI M MOATOTOBKA MOSICHUTEIBHOM 3aIUCKH;
- IOATOTOBKA K JJAOOPATOPHBIM U MPAKTUYECKUM 3aHSATHUSIM;
- o(hopMIIEeHHE OTYETOB IO BBIMOJIHEHHBIM JIJAOOPAaTOPHBIM paboTaM U MOATOTOBKA K MX
3aIluUTe;
- MOJITOTOBKA K KOHTPOJILHBIM paboTaMm;
- IOATOTOBKA K 9K3aMEHY IO TUCIUILINHE.
J71s1 BBIMOSTHEH WS JTI000T0 BUa CAMOCTOATENIbHON pabOThl HEOOXOUMO MPOUTH CIICIYIONINE
STamblL:
- OTIpeIeICHUE TIETTH CAMOCTOSATEIBHON PaboOTHI;
- KOHKpeTHU3alus 03HaBaTeNIbHOM 3a/1a4u;
- CAaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEITbHON
pabore;
- BBIOOD aJIEKBaTHOI'O crioco0a JAecTBYS, BETYILIErO
K PEILICHUIO 33]1a4H;
- IUIaHUPOBaHKE PA0OTHI (CAaMOCTOATEIBHON MIIH C
MOMOIIIBIO TIPETIOIaBaTeNsl) HaJl 3aJaHHEM;
- OCYULIECTBJICHHE B MPOILIECCE BBHITIOTHEHUS
CaMOCTOSITENILHON pabOThl CAMOKOHTPOJIS
(TPOMEKYTOYHOTO M KOHEUHOTO) Pe3yJIbTaTOB padOThI M KOPPEKTUPOBKA BBHIITOTHEHHS PAOOTHI;
- peiekcust;
- Ipe3eHTaIus paboThI
7 ®OoHJ OLIEHOYHBIX CPEICTB

B npornecce 00ydeHus: MCMONB3YIOTCS CIEAYIONIUE OLIEHOUHbIE (POPMBI CAMOCTOSITEIbHOMN
paloThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCcTalui:

- nabopaTopHble padoThI;

- KOHTPOJIbHBIE PAaOOTHI;

- KypcoBast paboTa;

- DK3aMeEH.

O1eHOYHBIC CPEICTBA TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH BKITFOYAIOT KOHTPOJIbHBIC 3aaHuUs
WHIUBHIYATBHO JUIS KQXK0TO 00yYaroIIerocs.

B pe3yibTaTe OCBOCHUA JUCHUIIIINHBI (MO,I(yJ'ISI) (bOpMI/Ip}IIOTCH CJICAYIOINEC KOMIICTCHIINU:

Koxa HanmeHoBaHMe KOMIETEHIIUN BBIITYCKHUKA
KOMIICTCHIMHA

[TpuMeHSTh eCTECTBEHHOHAYYHbIE U OOLIEMHKEHEPHBIE 3HAHUS, METObI
OIlIK-1 MaTEeMaTHYECKOTO aHallM3a U MOJISTHPOBAHUS B MPOPECCHOHATHHON
JeATETbHOCTH




Crnoco0eH NpuMeHsTh CTaHIaPTHBIE METO/bI pacyeTa Mpu

OIIK-13 IIPOEKTUPOBAHUM CUCTEM aBTOMATU3ALMH TEXHOJIOIMYECKUX IMPOLECCOB
u

IPOM3BOJICTB

CriocoOHOCTh pa3pabaThiBaTh KOHIETIIIUN aBTOMATH3UPOBAHHOM

TIK-5 CUCTCMBbI YIIPABJICHHUA TCXHOJIOTHYCCKUMU ITPOICCCaAMU

7.1 MeToabl KOHTPOJISI U OLICHMBAHUS Pe3yJIbTATOB 00y4YeHUsI

HepequL OLCHOYHBIX CPEACTB 110 JUCHHUITIINHE ((TeOpI/ISI ABTOMATHYCCKOI'O YIIPABJIICHUS .

HaunmenoBanue
KOHTPOJIA Kpatkas xapakTtepucTuka KOHTPOJIS
PE3yNIbTaTOB O0YUYCHHS

Bun xonTposs
Ne i/ pe3yabTaToOB
o0yueHus pe3yabpTaToB
o0yueHust

JlaboparopHas pabota BBITIOJTHSIETCS
WH/IMBUTYJIEHO KaXJIbIM CTYZCHTOM.
OdopmneHHblii  OTYET  CTYOEHT  CHaer
IpErnoAaBaTesl0 Ha IPOBEPKY B 3apaHee
yCTaHOBJEHHbIH  cpok. [lpm  mpoBepke
npernoaaBaTelb OLIEHHBAET Ka4ecTBO
opopMIIeHHUS, TPABWIBHOCTh pPACYETOB H
BEIBOJIOB. K 3ammre 1abopaTtopHOil paboOThI
JIOTTYCKaIOTCs CTYJIEHTHI, KOTOpBIE
BBIIIOJIHWJIN pabory, opopmuIu B
COOTBETCTBUM C TpeOOBaHUSIMH OTYET O
71abopaTopHOI paboTe U MPEAOCTABHIIN €r0 K
3amute. KaxxgoMy cCTyneHTy 3amaercs He
MeHee 3-X BONPOCOB Ha TeMy J1abOpaTOPHOM
paboThl. Jlamee mpoBOOMTCS 3alIMTa OTYETa
KOKIBIM CTYJCHTOM WHIUBHIYyIEHO B
dbopmare "Bompoc-oTBeT"

(3amarorcst 3 Bompoca).

Jlaboparopna

! Texyuui s paboTa

Pewenne KOHTPOJIBHOU

paboTBl  OCYHIECTBIISICTCS
Ha TIOCJIETHEM 3aHSATUU U3YYaeMOU TEMBI.
Crynenty BblaaroTcs 2 3agauu. KontposbHas
pabora BBIIOJIHSECTCS WHUBUTyJTBHO
KaXIbIM  cTyldeHToM. Ilpm  mpoBepke
MpernojiaBaTesib  OLICHUBAET MPABWIBHOCTH
MIPOU3BEJCHHBIX PACUETOB,
AITOPUTMOB, MCIOJIB30BAHUS TEPMHUHOJIOTUHU

KoHTtponbHas

2 Texymui pabora

U BBIBOJBI.

[TpomexyTouHas aTTecTaus 0OyJaronuxcs B
dopme IK3aMeHa MPOBOIUTCS MO Pe3ysIbTaTaM
BBITIOJIHEHHSI BCEX BHJIOB Y4eOHOW pPabOTHI,
NPEeIyCMOTPEHHBIX YYE€OHBIM IIJIAHOM IO
JAHHOW JUCIUIUIMHE (MOIYII0), TIPH 3TOM
YUUTBIBAIOTCSA PE3YJIbTAThI TCKYILICTO
KOHTPOJIS

3 [IpomexxyTouHBI DK3aMeH
i




yCIeBaeMOCTH B TeueHue cemectpa. OleHka
CTETIEHU  JOCTIDKEHHs  OOy4aroIuMUcCs
IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHHUs IO
JUCLUIINHE (Momyt0)

MIPOBOJUTCS
IpernoAaBareyieM, BeOYIIUM 3aHiITHA IO
JUCIUTITHHE (MOYJII0) METOJIOM SKCIIEPTHOM
OLICHKH.
[Io uroram NmpoMeKyTOYHOM aTTECTALMM IO
JUCLUIUIMHE (MOJTYJII0) BHICTABIISETCS OLIEHKA
«OTJIINYHOY, «XOpOILOY,
«YZOBIIETBOPUTEIBHO» WIn
«HEYAOBIETBOPUTEIIHHOY.
OK3aMeH NpoBOAMUTCA B YCTHOH ¢(opme. B
ayJIMTOPUU HAXOJUTCS TMpenojiaBaTelb U HE
Oonee 5 yenoBeK M3 4YHcIa CTyIEHTOB. Bo
BpeMsl IPOBEACHUS SK3aMEeHa €ro y4aCTHUKAM
3arpelaeTcs UMeThb pH cebe U UCIOIb30BATh
cpeactBa  CBsi3u  (COTOBbIE  Tene(dOHBI,
MuKpodoHbl U 1p.). CTyAeHTy BblIaeTcs
owrer ¢ Tpems Bompocamu. KoinyecTBo
JIOTIOJTHUTEIBHBIX BOIPOCOB — HE OoJiee IBYX.
KonnuecTBo  1ONOTHUTENBHBIX ~ BOIPOCOB
3aBUCUT OT IIOJHOTHI OTBETa CTYJEHTA.
JlnurensHOCTB 3K3aMeHa 2 yaca (120 MUHYT).
K nmpomexyTouHOi aTTecTanun 0y CKaroTCs
TOJIbKO CTYAEHTbI, BBIIIOJHUBIIME BCE BHJIbI
yueOHOi1 paboThl, IpeayCMOTpEHHbIE paboueit
nporpaMmoil mo aucuuiuinHe «Teopusd
ABTOMATUYECKOT'O YIIPABJICHUSY.

KypcoBas
pabota

Kypcos
ast
pabort

KypcoBast ~ pabGora,  BbIIONHEHHas B
COOTBETCTBUU c TpeOOBaHUSIMU o
COJIEPKAHUIO M O(POPMIICHHIO, 3aIUIIAETCS B
CPOKH, PeyCMOTPEHHBIE rpaduxom
BBITOJIHEHHSI KYPCOBBIX MTPOEKTOB IO JAaHHOM
muctumuHe. KypcoBas paborta BblgaeTcs BO
2-M cemecTpe He no3aHee 9-i akageMUuecKoi
Henenu. ['paduK BBINOTHEHHS KypCOBOTO
npoekTa cienyromui: 1-8-1 akagemuueckas
HEleNu - TOJyueHHWE HABBIKOB pPabOTHl B
nporpamme MATLAB/Simulink, wu3y4enue
TEOPETUYECKHX OCHOB; 9-1 akaJeMHU4YecKoil
HeZlensl - MOJy4YeHMs 3aJaHusl Ha KypCOBYIO
paboty; 9-13-s1 akagemMudecKkue HEIEHH -
BBITIOJIHEHHE KypCOBOTO IIPOEKTa
(Koncynpranmu  cTyieHTOB, paboTra B
OMOJIMOTEKAaX U apXMBaX, MOJATOTOBKA TEKCTOB
KYPCOBBIX NMPOEKTOB); 14-17-s akameMuueckue
Hezenu - [IpencraBnenne YuCTOBOro BapuaHTa
KypcoBOTO TMpoekTa; 18- akagemuueckas
Helenss - 3alura  KypcoBOIO  IPOEKTA.
OOyvarommiics B TEUEHHE  CEeMecTpa
CaMOCTOSITENIHO BBIIIOJIHAET PsJl 3aJJaHUI B

COOTBETCTBUE C METOJUYECKHM YKa3aHHUEM.




IIpenonaBarens BBICTABJISIET
IPEIBApUTEIbHYI0 OLEHKY M JIOIyCKaeT
CTyJIEHTa K 3aliuTe. B IOCIEeIHI0 HEIemto
ceMectpa npoBoauTtcs 3aumra KP. Ha 3amuty
CTYJICHT NPEJOCTABIISIET:

1. Mogenp cucreMsl B NPOrpaMMHOM cpene
MATLAB/Simulink. 2. TloscHUTENbHYIO
3alMCKY B OTIEYaTaHHOM BHJIE, COJEPKALIYIO
pacuér  nByxkoHTypHoit ~CAP, pacuer
pPETYJIATOPOB B KOHTYpax peryjaupoBaHus,
JIOUX wu JIAYX, KpuBble MNepexOqHbIX
IIPOLIECCOB o YIPAaBISAOLIEMY u
BO3MYILIAIOIIEMY  BO3JECUCTBHUAX,  OLEHKY
kauectBa peryaupoBanus CAP. Ha 3amure
CTYJEHT KOPOTKO (3-5 MUH.) NOKJIaabIBaeT 00
OCHOBHBIX PELIEHUAX, IPUHATHIX B IIPOLIECCE

pa3paboOTKH, U OTBEYAET HA BOIPOCHI.

7.2 lllkana ¥ KPpUTEPUHU OLCHNBAHUA Pe3yIbTATOB 00y4eHU S

IToxa3aTenem oLieHUBaHUS KOMHGTGHHI/Iﬁ Ha pa3/IMYHbIX 3TallaX UuX (bOpMPIpOBaHI/IH

ABJICTCA JOCTHKCHHUC O6y‘laIOH_II/IMI/IC$I IIaHUPYEMBIX PE3YJIbTATOB o6yquH$1 IO AMCHUIITINHE

(Momyio).
Kpurepun onenuBanus
IToxkazarenn
2 3 4 5
3HATH: OO0yuaromuiics OOyuatonuiics OO6yyaromuiics OO0yuatonuiics
OCHOBHBIE MTOHSTHS M | JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
onpeeeHus B MOJIHOE OTCYTCTBHUE HETOJTHOE YaCTHUYHOE MOJIHOE
obmacTu WA HEJOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
MOCTPOEHHS,
aHAIIN3a ¥ CHHTE3a COOTBETCTBHE CIEIYIONMX 3HAHHIA: CITETYFOIINX 3HAHMM: CITCTYFOTITHX
3HAHWIA:

COBPCMCHHBIX
CUCTEM
AaBTOMATH4YCCKOT'O

yIpaBIeHUS,
MoKa3aTeIy KayecTBa
U yCTOHYMBOCTH U
METO/Ibl UX pacuéra,

METOJIBI U CPE/ICTBA
TEXHUYECKOTO
JUarHOCTUPOBAHUS U
OLICHKH HaJEXHOCTHU
UHCTPYMEHTA U
TEXHOJIOTHUECKOTO
00opyIoBaHUS;

OCHOBHBIE 00J1aCTH
HpI/IMeHeHI/ISI
MAaTeMaTUYECKUAX

METOAOB PEIICHUA

Hay4YHBIX U
TCXHUYCCKHX 3a1a4 B
MarmmnHOCTPOCHUH,
ACIICKTHI

CJeIyIOUINX 3HAHUH:

OCHOBHBIC ITOHATUA U
OIIPEACIICHNS B

obnactu
MOCTPOEHWH,
aHAINW3a U CHHTE3a

COBPEMEHHBIX
cUCTEM
aBTOMAaTHYECKOTO
YIpaBJICHUS,
MTOKa3aTen KadecTBa
1 YCTOMYHUBOCTH U
METOJIbl UX pacyéra,
METObI U CPEJCTBA
TEXHUYIECKOTO

JIMarHOCTUPOBAHUS U
OIIEHKHU HaJIEKHOCTH
WHCTPYMEHTA U

TEXHOJIOTHYCCKOT'O

000opy0BaHuS;
OCHOBHBIE 00JIaCTH
MPUMEHEHUS
MaTeMaTHYECKUX

OCHOBHBIC IIOHATHA U

ONPEACICHUS B

OCHOBHBIC ITIOHATUSA U

OIIPEACIICHNS B

OCHOBHBIC ITOHATHUA
u
ONPENACIICHNS B

oOmacTu obxactu obmacTu
MIOCTPOCHHUS, MIOCTPOCHHUS,
aHau3a U CUHTE3a aHaJlu3a ¥ CUHTE3a MIOCTPOEHHUS,
COBPEMEHHBIX COBPEMEHHBIX aHaIM3a ¥ CHHTE3a
CHCTEM CHUCTEM
aBTOMAaTHUYECKOT0 aBTOMAaTHUYECKOTO COBPEMEHHBIX
yTIpaBIeHNUS, yIpaBJIeHUs, CHCTEM
MIOKa3aTeN Ka4eCTBa | MOKa3aTelIH KauecTBa | aBTOMATHYECKOTO
U YCTOMYMBOCTH U 1 YyCTOMYHUBOCTH U YIpaBJICHUS,
METO/Ibl UX pacuéra, METO/Ibl UX pacuéra, MoKa3aTen
METOBI U CPEACTBA METOABI U CPEACTBA KayeCTBa U
TE€XHUYECKOTO TEXHUYECKOT O YCTOIUUBOCTH U
JVarHOCTHPOBAHMSA M | JMArHOCTHPOBAHMA M | METOMIBI UX
pacuéra,
OICHKH HAACKHOCTH OLICHKH HAACKHOCTHU METOBI U CPEACTBA
MHCTPYMEHTA U HHCTPYMEHTA U TEXHUYECKOTO
TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO JUarHOCTUPOBAHUS
u
00opyIoBaHUS; 000pyIOBaHNUS; OIICHKHU
HaI&KHOCTH
OCHOBHBIE 001aCTH OCHOBHBIE 00J1aCTH UHCTPYMEHTA U
IIPUMEHEHHUS MIPUMEHEHHUS TEXHOJIOTUYECKOr0
MaTeMaTH4eCKUX MaTeMaTHIECKUX 000pyIOBaHMUS;

MCTOAOB PCIICHUA

MCTOAOB PCIICHUS

OCHOBHBIC 00J1aCTH




CUCTECMHOCTHU
1 MaTeMaTu3alnuu

Hay4HbIX
HCCJIEIOBaHUI;
KOJIMYECTBECHHBIC

IIoKa3aTcCJin

METOOOB PEIICHUA
Hay4YHBIX U
TCXHHUYCCKUX 3aJ1a4d B
MAalMHOCTPOCHHNH,

ACIICKTBI
CHUCTCMHOCTH

HaY4YHBIX U
TCXHHUYCCKHUX 3a/1a4 B
MalIMHOCTPOCHUH,

ACIICKTHI
CUCTEMHOCTHU
U MaTCMaTHu3aluu

Hay4YHBIX U
TCXHHYCCKHUX 3a/1a4 B
MAaInuHOCTPOCHHWH,

ACIICKThI
CHUCTCMHOCTH
1 MaTCMaTu3alnnuu

TIPAMEHEHHS
MaTeMaTHIeCKUX
METOJIOB PEIICHHSI
HAy4YHBIX U

TCXHUYCCKHUX 3aJ1a4




HaACKHOCTH U MaTeMaTHU3aIun Hay4HbIX Hay4HBIX B
(YHKIHOHUPOBAaHU Hay4YHBIX HCCIICIOBaHMI; HCCIICIOBaHMIA; MAalIMHOCTPOECHUU
S1 1 METOJIBI UX HCCIICAOBAHMIA; KOJIMYCCTBCHHEIS KOJIMYCCTBEHHEIS , QCIICKTBI
pacuéra, METOIbI U KOJINYECTBECHHBIC ToKa3aTeiu ToKa3aTenu CHCTEMHOCTH U
cpelcTBa MOKa3aTen HaJIe)KHOCTHU HaJIe)KHOCTHU MaTeMaTH3aIi
TEXHUYECKOTO HaIE€KHOCTH (YHKIOHUPOBaHU (YHKIHOHUPOBaHU Hay4YHBIX
I[I/IaFHOCTI/IpOBaHI/ISI (byHKHI/IOHI/IpOBaHI/I U METOAbI UX a1 METOObI UX HCCHC}IOBaHHﬁ;
M OLICHKH s 1 METOJIBI UX pacuéra, METOJIbI U pacuéra, MeTo/ibl U KOJINYECTBEHHBIE
HaJIEKHOCTHU pacuéra, METOIbI U CpelcTBa cpencTea noKa3aTeiu
HUHCTPYMEHTA U cpencTaa TEXHHICCKOTO TEXHUYISCKOTO HaZCKHOCTH
TEXHOJIOTHYSCKOTO TEXHUYCCKOTO JUarHOCTUPOBAHUS JIMarHOCTUPOBAHUS (HhyHKIIMOHUPOBaH
000pyI0BaHUS; JIMarHOCTUPOBAHUS U OILIEHKH U OLIEHKH WSl 1 METOJIbI X
MaTeMaTH4YeCKHe U OLICHKH HaJIEKHOCTHU HaJIEKHOCTH pacuéra, MEeTO/IbI
METObI, Ha]lé)KHOCTl/I I/IHCprMeHTa 158 I/IHCprMeHTa nu u Cpe)lCTBa
anMeHaeMme IS I/IHCprMeHTa nu TEXHOJIOT'NYCCKOIo TCXHOJIOTHYCCKOI0 TEXHUYCCKOI'O
MOJIEITUPOBAHUS TEXHOJIOTHYECKOTO o0opymoBaHus; 000pyI0BaHHUS; JIMarHOCTUPOBAHU
MIPOEKTUPYEMBIX o0opymoBaHuUS; MaTeMaTHICCKHUE MaTeMaTHIECKue sl ¥ OTICHKH
MPOLIECCOB, MaTEeMaTHICCKHUE METOJBI, METOJBI, HaA&KHOCTH
YCTPOICTB, CPEACTB METOJBI, NpUMEHSIEMbIE AJIs1 MIpUMEHSIEMbIE AJIS HMHCTPYMEHTA U
U CUCTEM B MIpUMEHsIEMbIE IS MOJETUPOBaHUS MOJIETTUPOBAHUS TEXHOJIOTHYECKOT
HUHXEHEPHOU U MOJIETTUPOBAHUS MIPOEKTUPYEMBIX MIPOEKTUPYEMBIX 0 000pyTOBaHUS;
HCCIICIOBATEILCKON MIPOEKTUPYEMBIX MPOILIECCOB, MIPOILIECCOB, MaTeMaTHYeCKUe
MIPAKTUKE; METOIBI MIPOIIECCOB, YCTPOICTB, CPEICTB YCTPOMCTB, CPENICTB METO/IbI,
U CpecTBa YCTPOUCTB, CPENICTB U CUCTEM B U CUCTEM B MPUMEHSIEMbIE TS
TEXHHIECKOTO H CHCTEM B HWHXXEHEPHOU U HMHXEHEPHOU U MOZEIMPOBAHUS
JMarHOCTUPOBAHUS WHXEHEPHOU U HCCIICIOBATEIIbCKOM HCCIIeAOBATEIbCKOM MIPOEKTUPYEMBIX
H OLICHKH HCCIIeI0BATEIbCKOM MPAKTUKE; METOJIbI MIPaKTUKE; METOJIbI MPOLIECCOB,
HaJIEKHOCTH [IPaKTUKE; METOJIbI U CPEeJICTBA U CpeJCcTBa YCTpOIICTB,
HHCTPYMEHTA U U CpeJCcTBa TEXHUYECKOTO TEXHUYECKOTO CPEJICTB U CUCTEM
TEXHOJIOI'MYCCKOIo TEXHHUYECCKOI'O IlI/IaFHOCTI/IpOBaHI/ISI ZlI/IaFHOCTl/IPOBaHI/IH B HH)KeHepHOﬁ nu
000pyI0BaHUS; JIMaTHOCTUPOBAHUS U OIICHKH U OLICHKH HCCIIE0BATEIBCKO
METO/IbI M OLIEHKH HaJIEKHOCTHU HaJIEKHOCTHU 1 MIpaKTUKeE;
TIOCTPOEHUS HaAEKHOCTH HWHCTPYMEHTA U HHCTPYMEHTA U METOABI K
MozeJel y3JoB, HHCTPYMEHTA U TEXHOJIOTHISCKOTO TEXHOJIOTHYECKOTO cpencTBa
OJIOKOB U TEXHOJIOTHYECKOTO 00opyI0BaHUS; 000pyIOBaHUS; TEXHUICCKOTO
YCTpOICTB 000pyTOBaHUS; METO/IbI METO/IbI JIMarHOCTUPOBAHU
aBTOMaTU3UPOBAHH METO/IbI TIOCTPOECHHUSI MIOCTPOCHHUS sl ¥ OLICHKHU
BIX CHCTEM. IIOCTPOEHHUS MOJIENIEN y3II0B, MOJIENIEN y3II0B, HaJIEXKHOCTH
MoOJIeTiel Y3II0B, OJIOKOB U OJIOKOB U WHCTPYMEHTA U
0JIOKOB U YCTpPOUCTB YCTPOMCTB TEXHOJIOTHYECKOT
YCTPOMICTB ABTOMaTU3UPOBAHH aBTOMaTU3UPOBAHH 0 obopymoBaHUS;
aBTOMaTU3UPOBAaHH BIX CHCTEM. BIX CHCTEM. METOBI
BIX CHCTEM. Homyckarotes Jlomyckarotes TOCTPOEHHUS
3HAYUTCIIBHBIC HE3HAYUTCIIbHBIC Mozelel y3IoB,
OIIMOKH, OIIIMOKH, OJIOKOB U
MIPOSIBIIIETCS HETOYHOCTH, YCTpOICTB
HEIOCTAaTOYHOCTH 3aTpyIHEHUs IpU aBTOMATU3UPOBAH
3HaHUM, IO PAAY AHAITUTHYSCKUX HBI X CHCTEM.
rokKasareJen, onepauusx. CBoOoIHO
oOyyarormuiics orepupyer
HCIBITBIBAET MpHOOPETEHHBI
3HAYUTCJIbHBIC MU 3HAHUSIMHU.
3aTpyIHEHUs IpU
ONEpUPOBAHUU
3HAHUSIMU TIPU UX
NepeHoce Ha HOBbIE
CUTYyalru.
yMeThb: O0yuaronuiics OOyuarommiics OO0yuaromuiics OO6yJatommiics
OIICHUBATH HE YMEET WIH B JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
Pe3yIIbTaThI HEJIOCTATOYHOH HETOJHOE YaCTUYHOE MOJIHOE
MaTeEMaTUYECKOIO CTCIICHU YMECT! COOTBCTCTBUC COOTBCTCTBHUC COOTBCTCTBUC
MOJIETTUPOBAHHS OIICHMBATh I (S13% 0111704 CIIeYIOUTUX CIEeIYIOIINX
00BEKTOB U pe3ynbTaThl YMEHHUM: YMEHUM: YMEHHUM:
HPOLIECCOB MaTEeMaTHIECKO OIICHUBATh OLICHUBATh OIICHUBATh
KOHCTPYKTOPCKO To PE3YIBTATEI PE3yIbTATEI PE3ynbTaThI




"
TEXHOJOTHYECKO
¥ TOATOTOBKH
MIPOM3BO/ICTBA;
OCYUIECTBIISITh

MO/ICTTMPOBAHU
s1 00BEKTOB U
MPOIIECCOB
KOHCTPYKTOPCK
ol
TEXHOJIOTHYECK
on

MaTeMaTH4ecKoro
MOJICTIMPOBAHMUS
00BEKTOB U
MIPOLIECCOB
KOHCTPYKTOPCKOI

MaTEMaTH4ECKOrO
MOJIEINPOBAHUS
00BEKTOB 1
IIPOLIECCOB
KOHCTPYKTOPCKOMU

MaTeEMaTHYECKO
ro
MO/JICITUPOBAHH
51 00BEKTOB U
MPOLIECCOB




MIOCTaHOBKY 3a/a4 MOATOTOBKH TEXHOJIOTUYECKOH TEXHOJIOTUIECKOH KOHCTPYKTOPCKOH
JUISt IIPOMU3BOJICTBA; MIOJTOTOBKH MOJTOTOBKH TEXHOJIOTHYECKOH
MaTeMaTH4ecKoro OCYIIECTBIISTH TIPOMU3BO/ICTBA; TIPOM3BOJICTBA; MTOJITOTOBKH
aHaJIM3a IPOEKTHOM IIOCTaHOBKY 3aj1au OCYIIECTBIISITH OCYIIECTBIISTH TIPOM3BO/ICTBA;
CHUTYaIlH, JULst IIOCTaHOBKY 3a/1a4 MIOCTaHOBKY 3aj1a4 OCYIIECTBIISITh
KOHKPETHBIX MaTeMaTH4eCcKoro UL JUIst MOCTaHOBKY 3aJa4
pabounx aHaJIM3a IPOEKTHO MaTeMaTHYeCKOro MaTeMaTH4ecKoro Ut
IIPOLIECCOB CHUTYalUH, aHaIM3a POEKTHOH aHaJIM3a IPOEKTHOH MaTeMaTHIECKOTro
(YHKIIMOHUPOBaHU KOHKPETHBIX CHUTYaIH, CUTyaluH, aHanm3a
ST MAIH 1 pabounx KOHKPETHBIX KOHKPETHBIX MIPOEKTHON
00paboTKn MIPOIIECCOB pabounx pabounx CUTYAIHH,
MaTepHaoB; (YHKIIMOHWPOBaHU IIPOLIECCOB IIPOLIECCOB KOHKPETHBIX
pewars 3a1a4u sL MaIlMH 1 (YHKIIMOHUPOBaHU (YHKIIMOHHPOBaHU pabounx
MaTeMaTH4eCKOro 00paboTku sI MaIlIMH U sI MaIlIMH U MPOIIECCOB
aHaJIN3a MPOEKTHON MaTepHaoB; 00paboTku 00paboTKu (YHKIHOHUPOBaH
CHUTYaIH, pemats 3a1a4u MaTepHaoB; MaTepUaJIoB; Ysl MaIlluH U
KOHKPETHBIX MaTeMaTHIeCKOTro pemats 3a1a4u pemats 3a1a9u 00paboTkn
pabounx aHaJM3a TIPOEKTHOH MaTeMaTH4ecKoro MaTeMaTH4ecKOro MaTepHaJIoB;
TIPOLIECCOB CUTYaLUH, aHaJIM3a TIPOSKTHOH aHaJIM3a IPOSKTHOH pemars 3a1a9u
(YHKIIMOHUPOBaHU KOHKPETHBIX CHUTYaIlH, CUTYyaluH, MaTeMaTH4ecKoro
sL MAIIMH 1 pabounx KOHKPETHBIX KOHKPETHBIX aHajM3a
00paboTKH MPOIIECCOB pabounx pabounx MPOCKTHOM
MarepuaoB, (bYHKIIMOHUPOBAHU HPOLIECCOB MIPOLIECCOB CHUTYaIIH,
pacCUUTHIBATH sl MAIlMH U (GYHKINOHUPOBAHH (YHKIMOHHPOBAHH KOHKPETHBIX
OCHOBHEBIE 00paboTkn ST MaIlIMH | ST MaIlIMH 1 pabounx
MTOKa3aTeIn MaTepHaJoB, 00paboTkn 00paboTku TIPOIECCOB
Ha/Ie)KHOCTH; paccunTHIBaTh MaTepHaJIoB, MaTepHaJIoB, (YHKIIMOHUPOBaH
TIPUMEHSTH OCHOBHBIE paccuuTHIBaTh paccunThIBaTh WSl MaIlluH U
MIPOrpaMMHBIN MOKa3aTeIH OCHOBHBIE OCHOBHBIE 00paboTku
HWHCTPpYyMEHTapui HaJIe)KHOCTH; MOKa3aTelH MOKa3aTesu Marepualos,
JIIsL IIPUMEHATH HaJC)KHOCTH, HaJACXKHOCTH, pacCUYUThIBATh
MaTeMaTH4ecKOro MPOTrPaMMHBII MIPUMEHSATH MIPUMEHSTD OCHOBHBIE
MOJEIUPOBaHUS HWHCTPYMEHTapUui NPOrpaMMHBIH MIPOTrPaMMHBII T0Ka3aTeIn
y3JI0B, OJIOKOB 1 JUIst WHCTPYMEHTapHi WHCTPyMEHTapui Ha/Ie)KHOCTH;
YCTPOHCTB MaTeMaTHIeCcKOro Ut JUIsL TIPUMEHSTH
ABTOMATH3MPOBAHH MOJIETTMPOBAHHMS MaTeMaTH4ecKoro MaTeMaTH4ecKoro MIPOTPaMMHBIN
BIX CUCTEM. y3JI0B, OJIOKOB 1 MO/JICTIMPOBAHUS MO/ICTTMPOBAHHMS HWHCTpYMEHTapui
YCTPOWCTB y3JI0B, OJIOKOB U y3JI0B, OJIOKOB U Ut
aBTOMATU3UPOBAHH YCTpOMCTB YCTpPOMCTB MaTeMaTU4ECKOro
BIX CHCTEM. aBTOMATH3HPOBaHH aBTOMAaTU3UPOBAHH MOZIETTMPOBaHUS
BIX CHCTEM. BIX CHCTEM. y3J10B, OJIOKOB 1
Jomyckarorcs YMeHUsI OCBOEHBI, YCTPOKCTB
3HAYUTEIbHBIC HO JIOITyCKAaIOTCS AaBTOMATH3MPOBAH
OLINOKH, HE3HAYHUTEIIbHBIC HBI X CHCTEM.
HPOSIBIIAETCS omKoKy, CgobonHO
HEI0CTAaTOYHOCTh HETOYHOCTH, ornepupyer
YMEHHH, 110 PSIy 3aTpyJHEHUS IPU TIPUOOPETEHHBI
TOKa3aTeleH, AHATTUTHYECKUX MH YMEHUSIMH,
o0yyatomuiics oTIeparysx, MIPUMEHSET UX B
HCTIBITHIBAET IepeHoce yMeHUH CHUTYaITUSIX
3HAYUTEIbHBIC Ha HOBEIE, TTOBBINICHHOMN
3aTpyIHEHUs PU HecTaHJapTHbIE CJIOYKHOCTH.
OIIEpHPOBAHUU CUTYyalH.
YMEHHUAMH TIPU UX
NIEpEeHOCE HAa HOBBIC
CUTyalru.
BJIAAETh: OO6yJatommiics OObyuatommuiics B OO0yuaronuiics OO6yJatommiics
HaBBIKaMHA HEI0CTaTOYHOM YaCTUYHO BIAJCET: B TIOJTHOM
MaTeMaTH4eCcKor HE CTEIICHH BIIAJICET: HaBBIKAMHU obbeme
0 BIIAJIEET Wi HaBBIKaMHU MaTeMaTH4ecKoro BIIaJICCT:
MOJICTTMPOBAHHUS B HEIOCTATOUHO! MaTeMaTH4ecKoro MO/JICTTMPOBAHHMS HaBBIKAMHU
y310B, 0JI0KOB 1 CTeIICHH BIaEeT MOZEINPOBAHUS y310B, OJIOKOB 1 MaTeMaTH4eCcKo
YCTPOMCTB y3JI0B, OJIOKOB U YCTPOWCTB ro
aBTOMATH3HPOBaHH HaBBIKAMH YCTPOHCTB aBTOMAaTU3UPOBAHH MOZETNPOBaHU
BIX CHCTEM; MATEMATHHCCKOTO aBTOMATH3HPOBAaHH BIX CHCTEM; A y37I0B,

MOACINPOBAHUA




aHajau3a
MoKa3aTejel
KayecTBa
TEXHOJIOTHYSCKUX
CHCTEM; HaBBIKAMU
MIPEJICTaBICHUS

pe3yJIbTaToB
MaTeMaTHYECKOTO

y3710B, OJIOKOB H
YCTPOMICTB
aBTOMaTU3UPOBAaHH
BIX CHCTEM;
aHanm3a
HoKasaresieiu
Ka4yecTBa
TEXHOJIOTUYECKUX

BIX CHCTEM;
aHaJIM3a
nokasaTejaeH
KauecTBa
TEXHOJOTMYECKHX
CHCTEM,;
HaBBIKAMU
TIpeACTaBICHUS

aHaIM3a
noka3aTenen
KadecTBa
TEXHOJIOTHYECKUX
CHCTEM; HaBBIKAMH
MIPEICTaBICHHUS
pe3yIBTaToOB

OJIOKOB U
YCTpPOICTB
ABTOMATH3UPOBaH
HEI X CHCTEM,;
aHaiM3a
MoKa3aTeae
KayecTBa
TEXHOJIOTUYECK
HX CHCTEM,;
HaBBIKaAMU




MOJETMPOBAHUS CHCTEM; HaBBIKAMU pE3ynbTaToB MaTeMaTHIeCKOTro MIPEACTaBICHUS
y3JI0B, OJIOKOB 1 MIPEACTAaBICHUS MaTeMaTH4ecKoro MOJIETTMPOBAHHS pe3yIbTaToB
YCTPOMCTB Ppe3yJbTaToB MOJICTIMPOBAHMUS y3J10B, OJIOKOB U MaTeMaTHIeCcKOro
ABTOMATH3MPOBAHH MaTeMaTHIeCcKOro y3JI0B, OJIOKOB 1 yCTpoiicTB MOJIETTMPOBAHHUS
BIX CUCTEM; MOJIETTUPOBAHHMS YCTPOHCTB aBTOMaTU3UPOBaHH y3JI0B, OJOKOB U
HaBbIKaMH OLICHKU y3J10B, 6J'IOKOB u ABTOMAaTU3UPOBAaHH BbIX CHUCTCM, yCTpOﬁCTB
Ppe3yiIbTaTOB yCTpOﬁCTB BbIX CUCTEM, HaBbIKaMH OLICHKH ABTOMAaTU3UPOBaH
MaTeMaTH4ecKOro aBTOMATU3UPOBAHH HaBBIKAMHU OLICHKU pE3yNbTaToB HBI X CUCTEM;
MOJETTMPOBAHUS BIX CHCTEM; pE3ybTaToB MaTeMaTHIeCcKOro HaBBIKAMH OLICHKH
y3JI0B, OJIOKOB 1 HaBBIKAMHU OLICHKH MaTeMaTH4ecKoro MOJIETTMPOBAHHS pe3yIbTaToB
YCTPOHCTB Ppe3yJbTaToB MOJICTIMPOBAHMUS y3J10B, OJIOKOB U MaTeMaTHIeCcKOro
ABTOMATH3MPOBAHH MaTeMaTHIeCcKOro y3JI0B, OJIOKOB 1 yCTpoiicTB MOJIETTMPOBAHHUS
BIX CUCTEM; MOJICTTUPOBAHHMS YCTPOHCTB aBTOMaTU3UPOBaHH y3JI0B, OJIOKOB U
pacyera OCHOBHBIX y3JI0B, OJIOKOB U ABTOMAaTH3HPOBAHH BIX CUCTEM; YCTpOHCTB
nokasaresen yCTpOiicTB BIX CHCTEM; pacdera OCHOBHBIX ABTOMAaTH3HPOBaH
Ha/Ie)KHOCTHU U aBTOMATU3UPOBAHH pacdera OCHOBHBIX HoKazaTenen HBI X CUCTEM;
YTIPaBICHUS UMH; BIX CHCTEM; MoKazaTenen HaJIS)KHOCTHU H pacuera
HaBBIKaMH pacdera OCHOBHBIX Ha/Ie)KHOCTU U YIPaBICHUS MU, OCHOBHBIX
MaTeMaTH4ecKoro noKazaTesnen YTIPaBIICHUS UMH; HaBBIKAMHU roKazaTesnen
MOJIETTMPOBAHHUS HaJIS)KHOCTHU U HaBBIKaMH MaTeMaTH4ecKoro Ha/Ie)KHOCTH U
y3JI0B, OJIOKOB U YIpaBJICHUS UMH; MaTeMaTH4ecKoro MO/ICTTMPOBAHHMS YIIpaBJICHUS UMH;
yCTpOﬁCTB HaBbIKaMH MOACIMPOBaHUA y3J10B, 6J'IOKOB u HaBbIKaMU
ABTOMATU3UPOBAHH MATEMaATUYCCKOI'O Yy3J10B, 0JI0KOB U yCTpOﬁCTB MaTCMaTHYCCKOI' 0
BIX CUCTEM; MOJIETTMPOBaHHUS YCTPOHCTB aBTOMAaTU3UPOBAHH MOZICTTMPOBaHUS
HaBBIKAMHA y3JI0B, OJIOKOB U aBTOMATH3HPOBAaHH BIX CHCTEM; y3J10B, OJIOKOB 1
MIOCTPOEHUS B YCTpOHCTB BIX CHUCTEM; HaBBIKAMHU YCTpOHCTB
CIEeIMATN3UPOBaHH AaBTOMAaTHU3UPOBAHH HaBBIKAaMH MIOCTPOEHHS B aBTOMATH3MPOBAH
OM IIPOrpaMMHOM BIX CHCTEM; IIOCTPOCHUS B CHeUaTM3UPOBAaHH HBI X CHCTEM;
obecrieueHnu HaBBIKaMH CIeHaIU3UPOBaHH OM IIPOrpaMMHOM HaBBIKaMHU
XapaKTepUCTHK MOCTPOEHHS B OM MPOrPaMMHOM obecrieueHnn HOCTPOEHHUS B
CHCTEM BO CrHeLUaTM3UPOBaHH obecrieueHnu XapaKTEePUCTUK CreaIn3uPOBaH
BPEMEHHOMN U OM TIPOrPaMMHOM XapaKTEePUCTUK CHCTEM BO HO M
YaCTOTHOM obecrnieueHNH CUCTEM BO BPEMEHHOU U NPOrpaMMHOM
obmacTu. XapaKTEPUCTHK BPEMEHHOW U YaCTOTHOM obecrieueHUN
CHCTEM BO YaCTOTHOM obnactu. HaBbiku XapaKTEePUCTHK
BpPEMEHHOU U obnacrtu. OCBOCHBI, HO CHCTEM BO
4aCTOTHOM OOyuaromuiics JIOILyCKal0TCA BPEMEHHOH U
06ﬂaCTl/I. HUCIIBITHIBACT HC3HAYUTCIIbHBIC YaCTOTHOM
3HAYUTENILHBIE OILIIHOKH, o0JiacTu.
3aTpyIHEHUS TIPH HETOYHOCTH, CBobonHO
MIPUMEHEHUN 3aTpyJHEHUS IPU MIPUMEHSET
HaBBIKOB B HOBBIX AHATTMTHYECKUX MIOTy4YEHHbIE
CHUTYaIHSIX. oreparusx, HaBBIKH B
IepeHoce YMeHUH CUTYaIUSIX
Ha HOBEIE, MTOBBIIIECHHON
HeCTaHJapTHbIE CJIOYKHOCTH.
CUTYallUU.

IIkaaa oneHUBAHUSA l'[pOMe)KyTO‘lHOﬁ arrecranmu: 3K3aMcEHa.

[IIxama onieHnBaHus

Onucanue

BoinonHensl Bce BUAbl yueOHOW palOTHI, NpPEeayCMOTpPEHHBIE
y4eOHbIM 1IaHOM. CTyleHT JAEMOHCTPUPYET COOTBETCTBUE

OTJIINYHO

3HaHUW, YMEHHUH, HaBBIKOB NPUBEIEHHBIM B  TabIMIAX

MoKa3aTeNisiM,  ONEpPUPYeT  NPUOOPETEHHBIMH  3HAHHIMH,
YMEHHUSMH, HaBbIKAMH, IPUMEHSIET UX B CUTyalUsIX OBBILICHHON
CJIIO)KHOCTH, HE MCHBITBIBAET 3aTPYJHECHHUW NPH AHATUTHYECKUX
omnepanusx, IepeHoce

HECTAaHJAPTHBIC CUTyallHlH.

3HAHUM W yYMEHUH Ha  HOBBIE,




Xopoio

BrimonHensl Bce BUABI y4eOHOW pabOTHI, MPETyCMOTPEHHBIE
yueOHbIM  TiaHOM. CTyIEeHT JEeMOHCTPUPYET  YaCTUYHOE
COOTBETCTBUE 3HAHWI, YMEHHWI, HABBIKOB IPHUBEJCHHBIM B
TabyMIax noka3aTessiM, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMU,
YMEHUSMH, HAaBbIKAMHU, IPUMEHSIET UX B CUTyalUsIX MTOBBIIICHHON
CJIO’)KHOCTH.




[Ipu 3TOM MOTYT OBITH TOMYIIEHB HE3HAUUTEIbHBIE OLIMOKH,

HCTOYHOCTH, 3aTpyYAHCHUA TIpU aAHAIUTUYCCKUX
onepanmgax, NCPEeHOCC 3HaHUH U yMeHI/Iﬁ Ha

HOBBIC, HCCTAHAAPTHBIC CUTYAllUH.

Y 10BIIETBOPUTEIIBHO

BoimonHensl Bce BHIBI y4eOHOW pPabOThI, MpeayCMOTPEHHbIE
JEMOHCTPUPYET
HaBBIKOB TPUBEJCHHBIM B

yueOHbIM  11aHoM.  CTyneHT HEIOJIHOE

COOTBETCTBUE 3HAHWI, YMEHHI,
TAaONUIAX TOKA3aTelNsM, JOIMYCKAIOTCS 3HAYUTENIbHBIC OIINOKH,
MIPOSIBJISIETCS. OTCYTCTBUE 3HAHWM, YMEHHMH, HAaBBIKOB IO PNy
HOKaSaTeHCﬁ, CTYACHT UCIBITBIBACT 3HAYHUTCIIBHBIC 3aTPYAHCHUA
IIpU OIIEPUPOBAHUU 3HAHMSIMU U YMEHUSIMH IIPHA UX IIEPEHOCE HA

HOBBIC CUTYyallUH.

HeynosnerBopurenbHO

He Bemonmnen oauH wim Oojee BHAOB ydeOHOM padoOTHI,
MPEIyCMOTPEHHBIX Y4eOHbIM IuIaHOM. CTYIEHT AEMOHCTPHPYET
IIOJIHOE OTCYTCTBME WJIM HENOCTAaTOYHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB IPHUBEIEHHBIM B TaONIMIAX TOKa3aTeNsIM,
JIOIYCKAIOTCS 3HAUYUTENIbHBbIE OLIMOKH, MPOSIBISETCS OTCYTCTBHE
3HaHUM, YMEHMM, HaBBIKOB II0 PNy IIOKa3aTelei, CTYNEHT HE
MOJKET OIIEPUPOBATh 3HAHUSAMHU U YMEHHUAMM IIPU UX IIEPEHOCE HA

HOBLIE
CUTYaITiH.

IIkana oueHUBaHUS MPOMEKYTOYHOM aTTECTAIMN: KYPCOBOii padoThl.

BrinosHeHue u 3ammra
KypCcOBOi1 paboThI

OTIUYHO:

KonnyectBo HabpaHHBIX
0aIoB 3a
HOSICHUTEIIbHYIO 3aITUCKY
U 3amuTy pabotsl — 9-10.
Xopomo: KonngectBo
HaOpaHHBIX 0aJUIOB 3a
HOSICHUTEIBHYIO 3aIIUCKY U
3amuTy padboTsl — 7-8.

Y 10BIE€TBOPUTENBHO:
KonnuectBo HaOpaHHBIX
0asioB 3a
MOSICHUTEIIBHYIO 3aITUCKY
U 3alUTy paboThl — 5-6.
KonnuectBo HaOpaHHBIX
0asioB 3a
MOSICHUTEIIBHYIO 3aITUCKY
U 3a1IUTy paboThl — 0-4.

Kpurepuu onieHuBaHus: —
CooTBeTCTBHE
TEXHUYECKOMY 3aJIaHUIO:

3 Gamna — moJIHOe
COOTBETCTBHUE
TEXHUYECKOMY 3aJaHHIO,
BBIIIOJIHEHBI BCE 3aJaHUs
M3 METOAUYCCKUX
yKa3aHui

2 0aja — IoJHoe
COOTBETCTBHUE
TEXHUYECKOMY 3aJaHHIO,
BBIIIOJIHEHO B
I10IABJISIONIEE
OOIBIINHCTBO
JIOTIOJTHUTEIIHFHBIX 3alaHuH
M3 METOIUYECKUX
yKa3aHu

1 G6am1 — He ToIHOE
COOTBETCTBUE
TEXHUYECKOMY 3aJIaHUIO,
BBIIIOJIHEHA TOJILKO YacTh
JIOIOJHUTEILHBIX 3aJaHuI
0 GamnoB — He
COOTBETCTBHUE
TEXHUYECKOMY 3aIaHHI0, HE
BBIIIOIHEHBI
JIOIIOJIHUTCILHBIC 33 TaHuUs




WJIN BBITNIOJIHCHA TOJIBKO
MaJjiasg UuX 4acCThb —

KauectBo
MOSCHUTETbHON

3aITUCKH:

3 Gamia — NOsSICHUTEIbHAS
3aIMCcKa UMEET JIOTHYHOE,

ocJieJ0BaTeIbHOE
M3JTI0KEHUE MaTepuaia ¢
COOTBETCTBYIOIIUMU
BBIBOJIAMU U
000CHOBaHHBIMU
MOJIOKEHUSIMU

2 Ganna — mosiCHUTEIbHAS
3ammMcKa UMeeT TPaMOTHO
U3JI0KEHHYIO
TEOPETUYECKYIO TJIaBY, B
HEW npecTaBICHbI
JOCTaTOYHO MOJAPOOHBII
aHallu3 U KPUTUYECKUU
pa3bop mpaKTHYECKOI
JeSITeNIbHOCTH,
MoCIeJ0BaTeIbHOE
U3JI0’KEHUE MaTepuala ¢
COOTBETCTBYIOIIUMU
BBIBOJIaMHU, OJTHAKO C HE
BIIOJIHE 00OCHOBAaHHBIMHU
MOJIOKEHUSMU

1 6amn — nmosicHUTEIbHAS
3anMcKa UMeeT
TEOPETUYECKYIO TJIaBY,
Oasupyercs Ha
MIPAKTUYECKOM MaTepuaie,
HO UMEET MOBEPXHOCTHBIN
aHajau3, B HeM
MIpOCMaTpHUBAETCS
HEMOCIEeI0BaATEIHbHOCTh
W3JI0’KEHUs MaTepuasa,
MIPEICTaBICHBI
HEOOOCHOBAHHBIC
nostoxxenus 0 6amn —
MOSICHUTEIIbHAS 3aIIUCKa HE
MMEET aHalu3a, He OTBEYaeT
TpeOOBaHUAM, U3JI0)KEHHBIM
B METOJIMYECKUX
peKOMEeHIanusaX Kadeapsl.
B paGore HeT BBIBOAOB 1100
OHHU HOCST JIeKJIapaTUBHBII
Xapakrep.

3amuTa KypcoBoi
pabotsl: 3 Gamia — mpu
3alIUTe CTYACHT




MOKa3bIBAET TITyO0OKOe
3HAaHHE BOTIPOCOB TEMBI,
CBOOOHO ONEpUPYET
JTAHHBIMM UCCJICIOBAHHUS,
BHOCHUT 00OCHOBaHHEIC
MIPEITIOKEHUSI, JIETKO
OTBEYAeT HA IOCTABJIEHHBIE
BOIIPOCHI

2 Ganna — pM 3amuTe
CTYJCHT ITOKa3bIBAET
3HaHHUE BOTIPOCOB TEMBI,
OTIEPUPYET TaHHBIMH
HCCIEI0BaHNA,




BHOCHT IPEIOKEHUS 110
TeMe MCCIeA0BaHus, 0e3
0COOBIX 3aTpyAHEHUN
OTBEYACT Ha IMOCTABJICHHBIC
BOIIPOCHI

1 6amn — npu 3amure
CTYJCHT MPOSIBIISCT
HEYBEPEHHOCTb,
MOKa3bIBaCT C1aboe 3HAHUE
BOIIPOCOB TE€MBI, HE BCET/1a
JIaeT UCUYCPITHIBAIOIIIHEC
apryMEeHTHPOBAaHHbIE
OTBETHI HA 3a/IaHHbBIC
BOIPOCHI

0 GayuI0B — TIpH 3aIIUTE
CTYJEHT 3aTpyIHSACTCS
OTBEYATh HA IMMOCTABJICHHBIC
BOIPOCHI IO €€ TEME, He
3HAET TEOPUH BOIIPOCA, TIPH
OTBETE JOMyCKaeT
CYIIIECTBEHHBIC OIIHOKH.
MakcuManbHOE
KOJIMYECTBO 0aymoB — 9.

HIkana oneHMBaHUS TEKYLIEr0 KOHTPOJIA.

HaumenoBanue
KOHTPOJIA
pe3yJIbTaToOB
o0OydeHus

[IIxama oreHUBaHUA

Onucanue

Brinosinenue u 3ammra
nabopaTOpHO PabOTHI

3aureHno: HabpaHo 3 u Oosee
OaytoB

Hezaurteno: Habpano 2 u
MeHee 0aioB

Pac4eTsI BBITOTHEHBI BEPHO
— 1 Gaim1, BBIBOABI JIOTHYHEI
1 000CHOBaHBI — 1 6amn,
odopmiieHre paboTh
COOTBETCTBYET
TpeboBanusM — 1 Gan,
NpaBUIBHBIA OTBET Ha OJIMH
BOTIPOC (IIPH 3aIIUTE
3anmaéres 2 Bompoca) — 1
OaJ.

B kadgectBe ¢hopM TeKyIiero
KOHTPOJISl 3HAHUU CTYJCHTOB
WCTIOJB3YIOTCSI OTYETHI TIO
nabopaTopHbIM pabotam. K
BBITIOJTHEHUIO
IKCIIEPUMEHTAIBHOM YacTh
nabopaTopHOi paboThI
JIOITyCKAKOTCs CTY/ICHTHI,
MOJITOTOBUBIINE POTOKOJIBI
BBINOJIHEHUS JTA00PaTOPHOMH
paboTsl. ITpoTokossl
0OPMIIIIOTCS B
COOTBETCTBUH C
TpeOOBaAHUAMU
METOANYECKUX YKA3aHUN
kadenpsl. OTueT no
nabopaTtopHoO# pabore
COJICPKHT POTOKOJI
MPOBEACHUS JIA0OPATOPHOM
paboThI, pacyeTsl,
rpaUyecKyo 4acThb,
BBIBOJIBI. 3alllUTa OTYETA MO
nabopaTtopHoO# pabore




OCYIICCTBIISICTCS
WHAUBUAYAITBHO.
Crynentom
MIPEAOCTABIISICTCS




0(OpMJIICHHBIN OTYET.
OneHnBaeTcst KaYecTBO
odopmiieHus,
MIPaBUIBHOCTh PACYETOB U
BBIBOJIOB.

CryneHTsl HE
BBITIOJTHUBIIIHE
nabopaTOpHYIO paboTy K
3alIuTe HE JOMyCKaITCs

Konrponbnas padora no
TeMe
pasznena

OtnuuHo - PaboTa BBICOKOTO
KayecTBa, ypOBEHb

BBITOJIHEHHSI OTBEYAET BCEM
TpeOOBaHUSM,
TEOPETUIECKOE

coJiepKaHne Kypca OCBOSHO
MOJIHOCTHI0, 0€3 MPoOeIoB,
HEOOXOIMMbIE TIPAKTHUECKUE
HaBBIKH PA0OTHI C
OCBOCHHBIM

MaTepHragIoM COPMHUPOBAHBI,
BCE MPETyCMOTPEHHBIE
IpOrpaMMoi 00yJICHHS
y4eOHbIE 3a/IaHUs
BBIMTOJIHEHDI, JINOO
HEKOTOpBIC

U3 BBITIOJTHEHHBIX 33/ 1aHUN
coJiepKaT He3HAUUTeIbHbIe
OLINOKH

Xopouio - YpoBeHb
BBITIOJIHEHHS PaOOTHI
OTBEYaeT

OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHMI, TEOPETHIECKOE
CoJiepKaHne Kypca OCBOCHO
YaCTUYHO, HO MTPOOEITBI HE
HOCSIT CYIIECTBEHHOTO
XapakTepa, HeoOXOMMBbIC
NPaKTUYECKUE HABBIKU
paboThI ¢ OCBOCHHBIM
MaTepHaJoM B OCHOBHOM
c(OpMHPOBAHBI, HEKOTOPHIE
BU/IbI 33JTAHUI BBITIOJIHEHHI C
OIIMOKaMHU.

Y 10BIIETBOPUTETIBHO -
Teoperuueckoe conepxkaHue
Kypca OCBOCHO YaCTUYHO,
HEOOXO0IMMbIE PAKTHUECKUE
HaBBIKU PaOOTHI HE
c(OpMHPOBAHBI,
OOJILIITUHCTBO

3aI_I_II/ITa TEMBbI BKIIIOYACT

pellIeHne 3aa4 B ay IUTOPUU
B

TE€YEHUE OJTHOM Iapbl U
IIPOXOAMT I1OCIIE U3YUCHUS

COOTBETCTBYIOIIETO
pazzaena. bunersl cocTosT U3
BOITPOCOB, MTO3BOJISIOIINX

OIICHUTH CHOPMHPOBAHHOCTH

KoMIeTeHui. Ha oTBeThI
oTBoaMTCA 1,5 yaca.




MIPETYCMOTPEHHBIX
IIPOrpamMMoit 3ajaHui He
BBITIOJIHEHO; TIPH
JOIIOJTHUTEILHOU
CaMOCTOSITeJIbHON paboTe
HaJl

MaTepuaioM Kypca
BO3MOXKHO

MOBBILICHUE

KayecTBa

BBITTOJTHEHUS

y4eOHBIX 3aaHH.
HeynosnerBopurenbHoO -
TeopeTuueckoe
coJiep’KaHue Kypca He
OCBOEHO, HEOOXOJUMBIE
NPAKTUUECKUE HABBIKU
paboTHI HE
c(OpMHPOBAHBI,
PeyCMOTPEHHBIE
IIPOrpamMMoOi 3a7aHus HE
BBITNIOJIHEHbI

7.3 OueHo4HbIe CpeacTBA

7.3.1 Texkymuii KOHTPOJIb

Konmponvuaa pavoma Nel (pazdenvt «Obugue ceedenusn o cucmemax as6momamuieckKo2o
pezynuposanus (CAP). Mamemamuueckoe onucanue auneinvlx CAP», «Tunoevie
OUHAMUYECKUe 36eHbA A6MOMAmMU1ecKo20 pezynuposanunr). Tunoevie 3a0anus

1. Bemonnaure nocrpoenue anmnpokcumupoBanibix JJAUX u JIOUX nns anepuoandeckoro
3BEeHa, ecJIM KOA((ULIMEHT YCUIEHHsI 3TOr0 3B€Ha paBeH 1, a mocrosiHHast BpeMenu — 10 c.

2. BemonnuTe nocrpoenue annpokcumupoBaHHbiX JIAUX u JIOYUYX nns uHTErpHUpyromero
3BEHa, €CJIM MTOCTOsIHHAs BpeMeHHu paBHalO c.

3. Bemonnute nmoctpoenue anmpokcumupoBaHHbIX JIAUX u JIOUX mns dopcupyromiero
3BEeHa, €CI1 KOA((ULIMEHT YCUIIeHUs paBeH 1, a MocTossHHAs BpeMeHH — 1 c.

4. Belinonnaure [IOCTPOECHUE anIpOKCUMUPOBAHHOU JTAYUX U1€aJIbHOrO
g depeHIUpYIOEro 3BeHa Uil KO3 @uieHTa ycuieHus, paBHoro 5. Onpenenure 3HaueHUE
aMIUTUTYABl BBIXOJHOTO CUTHala I HJeaJbHOro AudQepeHuupyromero 3BeHa MpU 4YacToTe
BXOJIHOTO TapMOHMYECKOT0 cUrHana 1 paja/c (MIpUHATh aMIUIMTYAHOE 3HAUYE€HUE BXOJIHOTO CUTHAJA,
paBHbIM equHMIE). COOTBETCTBYIOIIYIO TOUKY OTMETHTh Ha rpaduke.

5. BemonnuTe nocrtpoenue annpokcuMupoBaHHOM JIAUX wuHTErpupyromero 3BeHa s
IIOCTOSIHHOW BpEMEHHM, paBHOM 5 c. Ompenenure 3HaYEHHE aMIUIMTYAbl BBIXOJHOTO CUTHAJA JUIS
MHTETPUPYIOLIET0 3BEHA IPHM YacTOTE BXOJHOIO rapMoHMYeckoro curHana 10 pan/c (mpuHATH
aMIUINTYIHOE 3HaY€HHE BXOAHOIO CUTHAJIA, PABHBIM eJUHUIIE). COOTBETCTBYIOILYIO TOUKY OTMETUTH
Ha rpaduke.

6. BeimonmHuTe mocrpoeHue anmpokcumupoBaHHOM JIAUX amepuogudeckoro 3BeHa s
Kod(¢uLmeHTa yCUJIeHMs, paBHOro 1, W MOCTOSHHOM BpeMeHu — 5 c¢. Ompenenure 3HauEHUE
aMIUINTYZbl BBIXOJHOTO CHTHaJa JJI1I HWHTETPUPYIOUIETO 3BE€HAa TIPU 4YacTOTE BXOJHOTO
rapMoHunueckoro curnana 100 pan/c (MpUHATH aMIUIUTYHOE 3HAYCHUE BXOIHOTO CUTHAJa, PaBHBIM
enunuie). COOTBETCTBYIOLIYIO TOUKY OTMETUTh Ha Tpaduke.




7. Beimonnure [IOCTPOCHUE aIlpOKCUMUPOBAHHBIX JJAUX UJICAIIBHOTO
muddepennupyromero (K = 1) u anepuoguueckoro (K =1, T = 1 ¢) 3BeHbeB. Onpenenute 4acToTy
BXOJIHOT'O CUTHAJIa, IPU KOTOPOM aMILIUTYIHbIE 3HAUEHUS BBIXOJHBIX CUTHAJIOB ATUX 3B€HHEB PABHBI
o BeMWYMHE (NPUHATH AaMIUIUTYAHOE 3HAYEHHE BXOJHOTO CUTHAjla, paBHBIM EAMHUIE).
Co0TBETCTBYIOUIYIO TOUKY OTMETUTh Ha rpaduke.

8. BomonHute noctpoenue anmnpokcumupoBaHHbIX JIAUX wunterpupyromero (T = 1) u
anepuoanyeckoro (K =10, T =1 c) 3BenbeB. Onpenenure 4acToTy BXOJAHOIO CUTHANA, IPU KOTOPOM
aMIUTUTYAHbIE 3HAUCHHsI BBIXOAHBIX CHUTHAJIOB ATUX 3BEHbEB pAaBHbI 110 BEJIWYMHE (TIPUHATH
aMIUIUTYIHOE 3HaYeHHE BXOJAHOIO CUTHAJIa, PaBHBIM eJuHUIIE). COOTBETCTBYIOIIYIO TOUKY OTMETUTh
Ha rpaduke.



9. BrmonHuTe moctpoenue amnpokcuMupoBaHHbIX JIAUX GespHepunonnoro (K = 1) u
anepuoanyeckoro (K =10, T =1 ¢) 3BenpeB. Onpenenure 4acToTy BXOJAHOTO CUTHAA, TP KOTOPOM
aAMIUINTY/IHbIE 3HAYEHMsI BBIXOJIHBIX CHUTHAJIOB ATHX 3BEHBEB pPaBHbI 10 BEIUYHUHE (IIPUHSTH
aMIUTUTYAHOE 3HaU€HHE BXOHOI'0 CUI'HAJIa, paBHBIM eAMHUIIE). COOTBETCTBYIOLIYIO TOUKY OTMETUTh
Ha rpajduke.

Konmponvnaa paooma Ne2 (pazoen «Cmpykmypnute cxemvt CAP u ux npeoopazosanue.
YacmomHnovle Xapakmepucmuku U nepeoamouHvle QYHKUuu pazomMKHYmolX U 3AMKHYMbIX
CAP»). Tunoevie 3a0anusn
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Pucynok 1 — TunoBoe pacueTHO-rpaduuecKoe 3aJjaHue

1. Bomonnute mnocTpoeHue anmpokcuMmupoBaHHod JIAUX g mocnegoBaTeiabHOro
coeanHeHus 3BeHbeB 1 U 5 (pucyHok 1). Onpenenure 3HaueHUE aMILUIUTY/IbI BBIXOJAHOTO CHUTHAJIa
CUCTEMBI IPH YacTOTE BXOJHOT0 rapMoHHMuYeckoro curHaia 10 pan/c (IpUHATH aMIUIUTYAHOE
3HA4YEeHUE BXOJHOTO CUTHANA, paBHBIM enHuIle). OTBET OKPYIIIUTH JI0 JECATHIX.

2. Bobimonmnute mnocTtpoeHue amnmpokcuMmupoBaHHoM JIAUX uig  mociegoBaTeiabHOro
coeZiMHEHUs 3BeHbeB 2 U 8 (pucyHok 1). Onpenenure 3HaueHUE aMILUIUTY/IbI BBIXOJAHOTO CHUTHAJIA
CUCTEMBI NpPU YaCTOTE€ BXOJHOr0 rapmonHumdeckoro cur"ana 100 pan/c (IpUHATH aMIUIUTYIHOE
3HA4YEeHUE BXOJHOTO CUTHANA, paBHBIM enHuIle). OTBET OKPYIIIUTH JI0 JECATHIX.

3. BelmonHUTE MOCTpOEHME annpokcumupoBaHHbIX JIAUX 18 mocinenoBaTesnbHOrO
coeauHeHus 3BeHbeB 1 U 7 (pucyHok 1). Ompenenurte 3Hau€HHE aMIUIUTY/IbI BBIXOJIHOTO CUTHANA
CUCTEMBbl NPU YacTOTE BXOJHOIO TapMOHMYECKOro curHana 1 paza/c (IpHUHITH aMILTUTYJIHOE
3HA4YEeHUE BXOJHOTO CUTHANA, paBHBIM enHuIle). OTBET OKPYIIIUTH JI0 JECATHIX.

4. BpInoHUTE NOCTpOCHUE amnmnpokcumupoBaHHOW JIAUX st corjacHo-mapasiebHOTO
COEMHEHMS 3B€HbEB 2, 4 1 5 (pucyHok 1). Onpenenure 3HaU€HUE aMIUIUTY bl BBIXOJJHOTO CUTHAJIA
CHCTEMBl IPH YacTOTE BXOAHOTO IapMOHHYecKoro curHaina 10 pan/c (IpUHATH aMIIMTYAHOE
3HaY€HHE BXOJHOIO CUTHAja, paBHbIM euHMIIE). OTBET OKPYTJIMTD 11O JECITHIX.

5. Beimonnute moctpoenue anmpokcumupoBaHHor JIAUX mnis cornmacHo-mapauiesibHOro
coeuHEHMs 3BeHbeB 1, 3 u 8 (pucyHok 1). Onpenenure 3HaU€HUE aMIUIUTY/ bl BBIXOJJHOTO CUTHAJIA
CHCTEMBl IPU YacTOT€ BXOJHOro rapMoHuyeckoro curHaia 100 paxn/c (IpUHATH aMILIUTYyAHOE
3HaY€HHUE BXOJHOI'O CUTHAja, paBHbIM euHMIIE). OTBET OKPYIJIUTD 11O JECITHIX.

6. BemmosiHuTe mocTpoeHue anmpokcumupoBaHHoW JIAUX misi cornmacHo-mapauiesibHOro
coeuHEeHMs 3BeHbeB 2, 7 U 8 (pucyHok 1). Onpenennre 3HaueHHE aMIUIMTYAbl BBIXOJHOTO CUTHAIA



CHCTEMBbl NpPU YaCTOTE BXOJHOTO TapMOHMYECKOro curHana 1 pag/c (IpUHATH AMIUIMTYIHOE
3HAa4YEeHUE BXOJHOIO CUTHANA, paBHbIM enHuIle). OTBET OKPYIIUTh 10 JECSTHIX.

7. BpinmonHuTe mocTpoeHue annpokcuMmupoBaHHOM JIAUX nns BcTpedHO-mapaienbHOIo
coenuHEeHMs 3BeHbEB 1, 2 1 3 (pucyHok 1). Onpenenure 3HaYCHWE aMIUTATYAbl BBIXOJIHOTO CUTHAIA
CHCTEMBl TNpPU YaCTOTE BXOJHOTO TapMOHMYECKOro cHurHaia 1 pan/c (MpUHATH aMIUTUTYAHOE
3HAa4YEeHUE BXOJHOIO CUTHANA, paBHbIM enHuIle). OTBET OKPYIIUTh J10 JECSTHIX.

8. BrimosnHuTe noctpoeHue annpokcuMupoBaHHON JIAUX mist BcTpeuHO-IapaijiesIbHOTO
COeTMHEHMs 3BeHbEB 4, 5 1 6 (pucyHok 1). Onpenenure 3HAYCHUE aMIUTATYAbl BBIXOIHOTO CUTHAIA
CHCTEMBI IIPH YacTOTE BXOAHOTO TapMOHHYecKoro curHana 10 pan/c (IpUHATH aMILTUTYAHOE
3HAa4YEeHUE BXOJHOIO CUTHANA, paBHBIM enHuIle). OTBET OKPYIIUTh 10 JECSTHIX.

9. Beimonuute mnocrpoeHue anmnpokcuMmupoBaHHoOM JIAUX nns BcTpedHO-mapasienbHOIo
COeTMHEHMSI 3BeHbeB 6, 7 1 8 (pucyHOK 1). Onpeaennure 3HaYCHUE aMIUTUTY/ Il BEIXOAHOTO CUTHAJIA
CHCTEMBI TPU YaCTOT€ BXOJHOro rapMoHuyeckoro curHama 100 paxn/c (IPUHATH aMILTUTYAHOE
3HAa4YEeHUE BXOJHOIO CUTHANA, paBHBIM efnHuIle). OTBET OKPYIIUTh J10 JECSTHIX.

Konumponvnaa  paboma Ne3  (pazden  «Ycemoituueocmv  nuneiinvix
cucmem agmomMamuyiecKoz2o pe2yauposanusny). Tunogwle 3a0anus

1) W(p) =250

2) W(p)=1/100p

3) W(p) = 160p/(10p + 1)

4) W(p) = 0,25 « (1 + 100p)

S)W(p)=0.1p

6) W(p)=(1+1600p)/(1 + 16p)

7) W(p)=10/(1 +0,01p)

1. Iloctpouts annpokcumupoBannbie JIAUX u JIOUX nns BcTpeyHO-IIapaieIbHOTO
coenuHeHHs 3BeHbeB 1, 2 u 3. 3anucarh 000011IeHHYO0 epeaaTOYHYI0 (DYHKIIHIO CUCTEMBI.

[Ipumeuanue: (1 u 2 3BeHbs — NpsAMOI KaHaJl, 3 3B€HO — OOpaTHBIN KaHam).

2. Tloctpouts anmpokcumupoBanubie JIAUX u JIOUYX nsig BCTpedHO-MapaJIeIbHOTO
COeMHEHUS 3BEHbEB 4, 5 1 6. 3anucarb 0000IMIEHHYIO MEPEIATOUYHYIO (PYHKIIUIO CHCTEMBI.

[Ipumeyanue: (4 1 5 3BeHbsI — IPAMOM KaHaj, 6 3B€HO — OOpaTHBIN KaHa).

3. Tloctpouts annpokcumupoBanHble JIAUX u JIOUX ns BCTpeyHO-IIapajIeIbHOTO
coeMHEHMs 3BeHbeB 6, 7 1 8. 3anucarh 00001IEHHY0 epeaaTOYHY0 (DYHKIINIO CUCTEMBI.

[Ipumeuanue: (6 u 7 3BeHbs — NPAMOI KaHaJl, 8 3BEHO — OOpaTHBIN KaHa).

4. Tloctpouts anmpokcumupoBanubie JIAUX u JIOUX nig BCTpeyHO-MapaJIeIbHOTO
COeIMHEHMS 3B€HbEB 1, 2 1 3. BBINOMHUTE aHaIM3 yCTOMYMBOCTH 10 KpuTeputo ['ypBuna.

[Tpumeuanue: (1 1 2 3BeHbsI — IPAMOM KaHaj, 3 3B€HO — OOpaTHBIN KaHa).

5. Ioctpouts annpokcumupoBansslie JTAUX u JIOUX 115 BCTpeUHO-NIApAIIIENBHOTO
COEIMHEHMS 3BEHbEB 4, 5 1 6. BBINOIHUTH aHANIN3 YCTOMYMBOCTH 110 Kputeputo ['ypBuia.

[Ipumeuanue: (4 u 5 3BeHbs — NPAMOI KaHaJl, 6 3B€HO — OOpaTHBIN KaHam).

6. Iloctpouts anmpokcumupoBanubie JIAUX u JIOUX ng BCTpedHO-MapaIeIbHOTO
COEIMHEHMS 3BE€HBEB 6, 7 U 8. BBINOIHUTE aHAIU3 yCTOMYMBOCTH 10 KpuTeputo ['ypBuna.

[Tpumeyanue: (6 1 7 3BeHbsI — IPAMOM KaHaj, 8 3BeHO — OOpaTHBIN KaHa).

7. Iloctpouts anmpokcumupoBannblie JIAUX u JIOUX nus BecTpedHO-ITapajuieIbHOTO
COEIMHEHMS 3BEHbEB |, 2 1 3. BBINOIHUTH aHANINM3 YCTOMYMBOCTH 110 Kputeputo Payca.

[Ipumeuanue: (1 u 2 3BeHbst — NpsAMOI KaHaJl, 3 3B€HO — OOpaTHBIN KaHam).

8. Iloctpouts annpokcumupoBanHbie JIAUX u JIOUX ny1s BCTpeuHO-IapaiiebHOTO
COEIMHEHMS 3B€HbEB 4, 5 1 6. BBINOIHUTE aHAIN3 yCTOMYMBOCTHU 1O KpuTeputo Payca.

[Ipumeyanue: (4 1 5 3BeHbsI — IPAMOM KaHaj, 6 3B€HO — OOpaTHBIN KaHa).

9. Tloctpouts annpokcumupoBanHble JIAUX u JIOUX nns BCTpeyHO-IIapaIeIbHOTO
COEIMHEHMS 3BEHbEB 6, 7 1 8. BBINOIIHUTH aHANIN3 YCTOMYMBOCTH 110 Kputeputo Payca.

[Tpumeuanue: (6 u 7 3BeHbs — IPSAMOI KaHaJl, 8 3B€HO — 0OpaTHBIN KaHa).



Koumponvnaa paooma Ned (pazoenvt «Hccnedoeanue kauecmea npouecca
pezynuposanusny, «Koppexuyua CAP»). Tunoevie 3a0anusn
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Pucynok 1 — TunoBoe pacdyeTHoO-rpaguueckoe 3agaHue

1. BemonauTe npoueaypy Koppekuuu uist 3aganaoit JIAUX ¢ nenbio odecreunTs 3amnac mno
¢dazoBomy caury cuctembl A@ = 135 rpaa. Tum perymnstopa — nponopuuoHaibHbIi (ITI-perymsTop).
[Tpumeuanue: Bce 3BEHbS (32 UCKIIOUEHUEM YIIPABISIIOIIETO YCTPOCTBA) MOMELICHBI B 0OpaTHBIH
KaHaJl CUCTEMBI PETyJIMpPOBaHuUs, IpUBeieHa pe3yapTupyomas JJAYX obpaTHoro kaHana.

2. BemosnauTe npoueaypy Koppekuuu ais 3ananHoi JIAUX ¢ nenpro o0ecneuuTs 3amnac mo
¢dazoBomy casury cuctembl Ag = 117 rpaa. Tum perynstopa — nponopuuoHaibHbIi (II-perymnsTop).
[Tpumeuanue: Bce 3BEHbS (32 UCKIIOUEHUEM YIIPABISIIOIIETO YCTPOMCTBA) MOMELICHBI B 0OpaTHBIH
KaHaJl CUCTEMBI PETyJIMpPOBaHuUs, IpUBeieHa pe3yapThpyomas JIAUX obpaTHoro kaHana.

3. BemonauTe npornenypy Koppekuuu ais 3aganaoil JIAUX ¢ nenpio obecrneunuTs 3amnac mno
dazoBomy casury cuctembl AQ = 99 rpan. Tun perynaropa —nponopimonanbubiid (I1-perynsrop).

[Ipumeuanue: Bce 3BEHbs (32 UCKIIOYEHHEM YIPABISIOLIEIO yCTPOMCTBA) IOMELIEHBI B
00paTHBIN KaHaJl CUCTEMBI PETYJIUPOBaHUs, IpUBeeHA pe3ybTupytomas JJAUX o6paTHoro kaxnana.

4. Beinonuute npouenypy koppekuuu Juist 3aganHon JIAUYX ¢ nenpto obecnieunTs 3amnac 1o
¢dazoBomy casury cucteMbl A@ = 90 rpaa. Tun perynsropa — uHTerpainbhbiii (M-perymnstop).
[Tpumeuanue: Bce 3BEHBS (32 UCKIIOUYEHUEM YIPABIAIONIETO YCTPONWCTBA) MOMEIICHBI B 00paTHBIN
KaHaJl CUCTEMBI PETyJIMpPOBaHuUs, IpuBeieHa pe3yapTupyomas JIAYX obpaTHoro kaHana.

5. BeinmonHuTe npoueaypy koppekuuu 1 3aganHoi JIAUX c nenbro obecrnieuuTs 3amnac 1no
¢dazoBomy caBury cucremsl A = 45 rpan. Tun perynsropa — uHTerpanpHbiii (M-perynsarop).
[Ipumeuanue: Bce 3BEHbs (3a UCKIIOUEHHUEM YTIPABIISIIONIETO YCTPOICTBA) MOMEIIEHBl B 00paTHBIN
KaHaJl CUCTEMBI PETYJIMPOBaHuUs, IpUBeIeHa pe3ynpTupyromas JIAYX obpaTHoro kaHana.

6. Brimonnute npouenypy koppekuuu st 3aganHon JIAUX ¢ nenpto obecnieunTs 3amnac mo
¢dazoBomy caBury cucremsl A@ = 15 rpag. Tun perynsaropa — uHTerpanpHbiii (M-perynsarop).
[Ipumeuanue: Bce 3BEHbs (3a UCKIIOUEHHUEM YTIPABIISIIONIETO YCTPOICTBA) MOMEIIEHBl B 00paTHBIN
KaHaJl CUCTEMBI PETYJIMPOBaHuUs, IpUBeAeHa pe3ynpTupyomas JIAUX obpaTHoro kaHana.

7. Beinonnute npouenypy koppekuuu st 3aganHon JIAUX ¢ nenpto obecnieunTs 3amnac mo
¢dazoBomy cinBury cucreMbl A@ = 90 rpan. Tum perynstopa — NpornopHHOHAIbHO-UHTETPaTbHbIHN
(ITN-perynsrop). [lpumedanue: Bce 3BEHbA (3a HUCKIOYEHHMEM YIPABIISIIOIIETO YCTPONCTBA)
MIOMEIIEHbl B OOpaTHBIN KaHal CUCTEMBbl PEryJIMpOBaHUs, MpHBeAcHa pe3ynbrupytomas JIAUX
o0paTHOTO KaHaja.

8. BeimonHuTe npouenypy Koppekiuuu ais 3aganHoi JIAUX ¢ nenbro obecredynTs 3amnac mno
¢dazoBomy cnBury cucrembl A¢ = 45 rpaa. Tun perynsitopa — IponOpPHUUOHATBEHO-UHTETPAIbHBIN
(ITN-perynsrop). Ilpumeuanue: Bce 3BeHbs (3a MCKIIOYEHHEM YIPABISAIOLIETO YCTPOMCTBA)



MOMEIeHbl B OOpaTHBI KaHaJl CUCTEMbI peryJIupoBaHUs, MpHUBeAcHa pe3yiabTupytomas JIAUX
00paTHOTO KaHaa.

9. Bemonnute nponeaypy Koppekuuu ais 3aganHon JIAUX ¢ nenpio o0ecreduTs 3amnac mno
¢dazoBomy cinBury cucreMbl A@ = 15 rpan. Tum perynstopa — nNpornopruHOHaIbHO-UHTETPaTbHbIN
(ITN-perynsrop). [lpumedanue: Bce 3BEHbS (3a HUCKIOYEHHMEM YIPABIISIIOIIETO YCTPONCTBA)
MIOMEIIEHbl B OOpaTHBIN KaHal CUCTEMBbl PEryJIMpOBaHUs, NMpUBEJeHa pesynbtupytomas JIAUX
o0paTHOTO KaHaJja.

Bonpocul 0nsa noozomoexu K 3augume nadopamopuvix paoom 1, 2 «Ananuz epemennvix u
YaCMOMHBIX XaAPAKMEPUCMUK MUNOBbIX OUHAMUYECKUX 36€HbEE NEPBO20 NOPAOKaA)

1.IToctpouts BUX, MUX, AUX, ADX uccieoBaHHOTO B paboTe K0ieOaTeIbHOTO 3BEHA.

2. Kak Bnusitor Benmmuunsl k, T peansHoro auddepennupyromiero 3seHa Ha Bua JIAUX 3Bena?

3.3anmcarh BRIpAKEHUE JUIS TIEPEXOJHON XapaKTEPUCTUKH allePHOIUIECKOT0 3BeHA U
IpoaHanu3upoBaTh BiusHue k u T Ha mapameTpsl epexoaHOro mpoliecca.

4. 3ammcath NepeaaTOYHYI0 (PYHKIHIO ISl CHCTEMBI C AMHUYHOW OTPUIIATEIIEHON
00paTHOM CBS3bIO C MHTETPATOPOM (WJIU C allepUOINYECKUM 3BEHOM) B MPSIMOM LIEITH.

Bonpocel ona noozomoeku k 3auwume naovopamopnoii pavomot 3 «Cnocoovt coeounenus
36€Hbe6 cCUCmeM A6MOMAMUYECKO20 YRPAGIEHUA)

1. Kak Biusier ko uIueHT ycuiieHus 38eHa 00paTHO CBSI3U HA yCTaHOBUBILIECECS 3HAUCHUE
NepexoAHOH (PyHKIUH TP BCTPEYHONAPAIIICTIEHOM COSMHEHUH 3BEHbEB?

2. Kak 3anmcarb 0OOOLICHHYIO MepedaTo4yHy0 (GYHKIHIO Uil BCTPEYHOIAPAIICIBHOTO
COEIMHEHMSI 3BEHBEB?

3. Ha xakue napameTpsl HepexoHoi HyHKIUH BIUSET IOCTOSHHAS BPEMEHU 3BeHa 00paTHOI
CBSI3M IIPH BCTPEYHO-IIApaIEIbHOM COEIMHEHUH 3BEHBEB?

4. Kak Biusger Ko3QGUIMEHT yCUIICHUS 3BEHbEB MPSIMOro KaHalla Ha MEepPeXOoIHO mpolecc
IIPY BCTPEYHO-MAPAIIIEIBHOM COEUHEHUH 3BEHBEB?

5. Cornacuel 11 BBl ¢ yTBep)kKIe€HHEM: IMOTPEIIHOCTh ANMPOKCHUMALMK TPU COTJIACHO-
napajyieIbHOM COEAMHEHHH 3BEHbEB OyneT Oonblie mpu Onu3kux KoddduuumeHtax ycuiaeHus
3BeHbEB ciaraeMbix? [osicHUTe CBOIO TOUKY 3pEHHS.

6. Kak 3amucate 00O0OIIEHHYIO TEPEIATOYHYIO0 (PYHKIMIO JUISI COTJIACHOMAPAJIIEIHHOTO
COEIMHEHUS 3B€HbEB?

7. Ha kakue mapaMmerpbl NMepexoaHON (YHKIUHU TOBIUSET MOCTOSHHAs BPEMEHM 3BEHA
NPSMOT0 KaHaja IPU MOCIeI0BATEIbHOM COeTMHEHUN 3BEHBERB?

8. OT 4ero 3aBUCHUT MOTPEIIHOCTh ANMPOKCUMAIMM YACTOTHBIX XapaKTEPUCTHK B Cllydae
MIOCJIE0BATEIBHOIO COEIUHEHUS 3BEHBEB?

9. TosicHuTe TpoUEAypy CHITHS aMIUIUTYTHO-9aCTOTHOW XapaKTEpUCTHKH Ha TMpHUMEpe
COIJIaCHO-TapalIeIbHOTO COSIMHEHMSI 3BEHbBEB.

10. Kak 3ammcath 0000IIEHHYIO TEpEeNaTOYHYI0 (DYHKIUIO JUIsl MOCJIEI0BATEIBHOTO
COEMHEHUS 3B€HbEB?

Bonpocul 0nsa noozomoexu K 3awgume nadopamopuoi pabomot 4 «Ycmoiiuugocmo
cucmem agmomMamuiecKkozo ynpaesienus)

1. Ha3oBuTe npenMyIecTBa U HEIOCTATKU aNre0pandyeckux KpUTepueB yCTOHYUBOCTH.

2. HazoBuTe npenMyIiiecTBa U HEJOCTATKH YACTOTHBIX KPUTEPUEB YCTONUNBOCTH.

3. Chopmynupyiite kputepuit yctoitunoctu I'ypBuna.



4. KakuMm o6pasom no rogorpady HalikBucra MOXXKHO ONpeAETUTh 3a1ac yCTOHYUBOCTH MO
(dhazoBomy caBUTY?

5. JlaiiTe onpenenenue 3amnacy yCToiuMBOCTH 1O (a30BOMY CABHTY.

6. [laiiTe onpeneneHre NOHATUIO YCTOMUYUBOCTH CUCTEM aBTOMATHYECKOTO YIIPABIICHMUS.

7. Yto Takoe yactoTa cpeza’?

8. BO3MOXHO 111 OIIEHUTh YCTOMYMBOCTh CUCTEMBI 10 YACTOTHBIM XapaKTepUCTUKAM?

9. Kaxkoii 3amac ycTo4nBOCTH 10 (ha30BOMY CIBUTY CUHTACTCS JOCTATOYHBIM?

10.1300pa3uTte kKaueCTBEHHBIN BH]I MTPOIIECCOB HEYCTOMYMBOM CUCTEMbI aBTOMAaTHUECKOTO
yIpaBJICHUsI.

Bonpocul 0nsa noozomoexu K 3awgume nadopamopuoiu pabomut 5 «Ilpoyedypa koppekyuu
cucmem agMoOMamu4ecKozo ynpasieHus

1. 300pa3ure 4acTOTHBIE XapaKTEPUCTUKHU MPONIOPLIUOHAIBHO-UHTETPAIbHOTO PETyJIATOpa.

2. HazoBuTe HEIOCTATKH MPONOPLMOHAIBHOIO PETYJIIATOpA.

3. Kakum 06pa3omM ocyIIecTBIISeTCs MpoLeaypa KOPpeKIMHU B J1abopaTopHOi padoTe?

4. Ha xakue nokasaTesid KayecTBa IepeXoqHOI0 IpoLecca BINUIET IPONOPLIUOHAIbHBIN
KaHaJ peryJisropa’?

5. Ha xakue nokasareny KauecTBa IEPEX0HOTO MIPOLIecca BIMSIET HHTETPAIbHbIN KaHall
peryasitopa?

6. Kak Bnusier KO3QPUIMEHT yCHICHHS PETyIsTOpa Ha BEJIMYMHY 3araca 1o (pa3oBomy
CIIBUTY CHCTEMBI?

7. Yto HE0OX0IUMO ceaTh ¢ KOA((UIIMEHTOM yCUIICHUS PETYISITOpPa, €CIH B CUCTEME
IPUCYTCTBYET IepeperyaupoBaHue?

8. HazoBuTe Bce Mmokazareny KauecTBa IePEeX0JHOTO Mpoliecca.

9. Ilepeunciute noka3aTesly KaueCTBa CUCTEMbI, KOTOPbIE MOTYT ObITh I1OJIyY€HBI 10
YaCTOTHBIM XapaKTEPUCTUKAM.

10. Kakue  meronbl IIPOBEJCHUS MPOLEAYPBbl KOPPEKLMH CUCTEM

aBTOMAaTHYEeCKOro ynpasiieHus: Bol 3Haete?

11. Uro HeoOXOAMMO cleNlaTh B 3aMKHYTON CHCTEME aBTOMAaTHYECKOTO YIpaBJICHNU,
YTOOBI MOBBICUTH OBICTPOACHCTBHE TTPOILIECCOB PETYIUPOBAHUS?

12. Kakum 00pa3oM MOKHO T0OOUTHCS CTaTUYECKON OLIMOKK peryaupoBanusi, paBHoOH 07

7.3.2 TlpoMexkyTOUHASL ATTECTAIUSA
Bonpocwt K Ix3ameny

1. IloHsATHE yIpaBiIeHus, LIEIH yIIPaBJICHUs, KPUTEPUH KauecTBa yNpaBiieHUs, 00beKTa
yIIpaBJIEHUS, aBTOMAaTUYECKON CUCTEMBI YIIPaBICHUSI.

2. ABTOMaTHYECKOE PEryJIUPOBAHUE.

. Knmaccuduxkanus cuctem aBToMaTHUECKOTO PETyJIUPOBAHUSL.

. IlonsiTHE MaTeMaTH4ECKOI MO/IeM 00BEKTa yIpaBICHUSI.

. OcHOBHBIE CBOMCTBa MpeoOpazoBanus Jlamaca.

. @opmpl 3anucu 1 depeHIHaTbHbIX YPaBHECHHH.

. [lepenaTounsie GyHKINU.

. HacTOTHBIE XapaKTEPUCTHKHU.

9. BpemeHHBIE XapaKTEPUCTHUKHU.

10. DnemeHTapHbIE 3BEHbS U UX XapaKTEPUCTHUKH.

11. CTpyKTypHBIE CXEMBI, YPABHEHHUS M YaCTOTHBIE XaPAKTEPUCTUKHU CTAIMOHAPHBIX JIMHEHHBIX
CUCTEM.

12. MHOTOMEpHBIE CTALIMOHAPHBIE INHEWHBIE CUCTEMBI.

13. IloHsATHE YCTOMUYNBOCTH.

14. YcnoBus yCTOMYMBOCTH CUCTEM aBTOMAaTHYECKOTO YIIPABIICHHUS.

15. Anrebpanueckue KpUTEepUu YCTOHUUBOCTH.

16. YacToTHBIE KPUTEPUH YCTOUYNBOCTH.
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17. Ananu3 ycTOMYMBOCTH O JOrapu(PMUYECKUM YaCTOTHBIM XapaKTEPUCTUKAM.

18. OneHka kauecTBa EPEX0JHOT0 Mpoliecca MNP BO3JICHCTBUU B BUJIE CTYNIEHYATON (DyHKIMH.
19. KopHeBbIe METO/IbI OLIEHKM Ka4yeCTBa MIEPEXOIHBIX MTPOLIECCOB.

20. YacTOTHBIE METO/IbI OLIEHKH KaueCTBa PEryJIMpOBaHUsI.

21. Cunres npocteitmnx ACP (cunre3 ACP 1-ro nopsaka, cuare3 ACP 2-ro nopsaka).

22. Cunre3 ACP ¢ npuMEHEHUEM MHTETPAJIBHBIX OLICHOK KaueCTBa PEryJIUpOBaHUS

(BBIOOp MHTETPAJIbHOM OLIEHKH, BBIYUCIIEHNE HHTETPAJIbHBIX OLIEHOK, OIIpe/IeJICHHE TapaMeTpOB
ACP, MUHUMU3HPYIOIIUX UHTETPAIBHBIE OLICHKH).

23. Cunte3 ACP ¢ nomouibi0 KOPHEBBIX OIIEHOK KauecTBa PEryJnpoBaHus. YacTOTHbIE METOIbI
cunreza ACP. [Tapamerpuueckuii cunre3 ACP mipu 3ajaHHOM 1oka3aTesie Kojae0aTeTbHOCTH.
24. Cunte3 ACP npu nokasarene konedarensHoctd m = 1. Cunte3 ACP c 3anaznpiBanuem.

25. OntumaneHnble nuHeHble CAP ¢ mocinenoBaTelbHON KOppEKLUEH

26. OcHoBbl TeopuH HeaMHEHHbIX CAP

3adanue na Kypcogyro paoomy

Lenr kypcoBoil paboTh: YCBOEGHHE METOAOB pacu€Ta, aHaiW3a M CHUHTE3a JIMHEHHBIX

JBYXKOHTYPHBIX CUCTEM aBTOMAaTH4ECKOIro peryanposanus (B fanbHeimem CAP), TOCTpOEHHBIX IO

MIPUHLUITY CUCTEM IOJYUHEHHOTO PETyJIMPOBAHUS C ITOCIIEI0BATEIbHON KOPPEKIUEH.

3anan 00bekT perynupoBanus (puc. 1). [TapameTpsl 00beKTa peryaIupoBaHUs ONPEIEIIOTCS

B COOTBCTCTBUU C HOMCPOM BapuaHTa CTYyACHTA
Janee HEOOXO0IUMO:
— MPOU3BECTH MOCTPOCHUE U PACUET ABYXKOHTYpHON CAP (cTaTMyecKol M acTaTUYECKOM ).
— BBIOPATh M PACCUUTATH PETYIISITOPBI B KOHTYpaX PeryJnpoBaHuUs

— BBIMOAHUTH TocTpoeHue JIOUX u JIAUX, a Takke KpPHUBBIX IMEPEXOJIHBIX MPOLIECCOB IO

YIPaBISAIOLIEMY U BO3MYIIAIOIIEMY BO3IEHCTBUAX
— OIIpeIeTUTh KauecTBO peryiaupoBanust CAP

W‘:‘f’(p) Wor(P) F Woa(p)
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Puc. 1 O6beKT peryaupoBaHus



Bonpocut k 3auume Kypcoeoii pabomut
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11.
12.
13.
14.
15.

[TonsiTHe ycTOWYMBOCTH

VYcnoBus yCTOMYMBOCTH CHCTEM aBTOMAaTUYECKOTO YIIPaBJICHUS
Anrebpanyeckue KpUTEpUN yCTOMUYNBOCTH

YacToTHBIE KPUTEPUH YCTONYMBOCTH

Ananuz yCTOfI‘-IPIBOCTPI I10 JIOT" apI/I(pMI/I‘leCKI/IM YaCTOTHBIM XapaKTCPUCTUKAM

OreHka KayecTBa NepeXoHOTO Mpolecca Py BO3ACHCTBUU B BUIE CTYNIEHUATON (QYHKIIUU

KOpHeBBIG MCTOABI OICHKH Ka4€CTBA MECPCXOAHBIX IMPOLCCCOB
YacToTHBIC MCTOJbI OLICHKU Ka4CCTBA PCTYJIUPOBAHUA

Cunre3 npocreimux ACP (cunate3 ACP 1-ro nopsnka, cuate3 ACP 2-ro mopsinka)

. Cunre3 ACP ¢ npuMeHeHHEeM WHTETPaIbHBIX OIIEHOK KaueCcTBa PeryIupoBaHus (BEIOOp

WHTETPAJIbHON OIICHKHU, BEIYMCIICHUE UHTETPAIBHBIX OLIEHOK, OIIPe/IeNieHHE TapaMeTpOB
ACP, MUHUMHU3HUPYIOMIUX UHTETPATBHBIE OIICHKH).

Cunte3 ACP ¢ noMoIIbI0 KOPHEBBIX OIICHOK Ka4eCTBa PEryJINpOBaHUS

YacrortHsle MeToabl cuHTe3a ACP

[Tapamerpuueckuii cunte3 ACP npu 3aaHHOM NoOKa3aTele Koie0aTeIbHOCTH

Cunre3 ACP npu nokasarene kosnebatenbHoctd m = 1. Cunrte3 ACP ¢ 3ana3npiBaHueM

Ontumanshbie muHelHble CAP ¢ mocienoBaTenbHON KOppEKIUEH



