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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. PTIK-2 Crioco0OeH y4acTBOBaTh B IPOCKTHO-KOHCTPYKTOPCKOM IEATEIILHOCTH B chepe
HSHEPreTUYECKOro MAIIMHOCTPOCHUS
N]I-1 leMOoHCTpHUpYET 3HAHHUE 3aKOHOMEPHOCTEH MPOIIECCOB, TPOUCXOIAIINX B 00BEKTaX
po(hecCHOHATTLHOM e TEIbHOCTH
N]I-2 JleMOHCTpUpYET 3HAaHUE KOHCTPYKIIMU W MIPUHITUIIA PAOOTHI 0OBEKTOB
po(hecCHOHANTLHOM e TEIbHOCTH
NJI-6 [IpuauMaeT 000CHOBaHHBIE TEXHUYECKUE PEIICHUSI IPU MPOEKTUPOBAHUU 00BEKTA
poeCCHOHAIBHON JEATEIHHOCTH

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®opma peanuzaiuu: BeinonHeHue 3aqaHus
1. BemmonHenue u 3amuTa TunoBoro pacuera Nel "/luHamuueckue XapakTepUCTUKU 3BEHBEB
u ycroitunBocTh TuHeHHbIX CAP" (PacueTHo-rpaduueckas pabora)

Dopma peanusanuu: ITncemenHas padora
1. "Xapakrepuctuku CAP Typoun" (IIpoBepounas pabota)
2. KonTponbHas padbota "Matemaruueckoe onucanue nuHeiiHbix CAP" (KonTponbHas
paborta)
3. Kontponbnas padota "YcroitunBocts muHerHbx CAP" (KonTponsHas padora)
4. TectupoBanue "OcHoBBI iepexoaHbIX npoueccoB B CAP" (TectupoBanue)

®dopma peanusaiuu: Y cTHas popma
1. 3amuTa TunoBoro pacyera Ne2 "[loctpoenue nepexognoro mpouecca B CAP"
(KonmnokBuym)
2. Komnoksuym "PerynupoBanue TermnodukannoHHbix TypouH" (KommokBuym)
3. Konmnoksuym "Perynuposanue Typoun sueprodiokoB TOC u ADC" (KomiokBuym)

BPC nucuuIInHbI

7 cemecTp
Beca KOHTpOIBHBIX MeponpusITHii, %o
HNunekc KM- | KM- | KM- | KM-
Pa3gen nuciuIninHbl KM: 1 2 3 4
Cpox KM: 4 8 12 16

XapaKTepUCTUKN CHCTEM aBTOMATUIECKOTO PETyIMPOBAHUS
apoBBIX TYpOUH

XapaKTepUCTUKN CHCTEM aBTOMATUYECKOTO PETyINPOBAHUS
NapoBBIX TypOUH




DJIeMEHTHI CHCTEM aBTOMAaTHYECKOTO PETyIHMPOBAHUS MAPOBBIX
TypOuH

DJeMEHTHI CHCTEM aBTOMAaTHYSCKOT'O pEryjinupoBaHusd MapOBbIX

+
TypOuH
MaremaThueckoe ONrucaHue JIMHEHHBIX CUCTEM aBTOMAaTUYECKOT0
perynupoanus (CAP)
MaremaTrueckoe ONMcaHue JIMHEHHBIX CUCTEM aBTOMAaTUYECKOT0 + +
perynupoBanus (CAP)
VYpaBuenus 38eHbeB CAP mapoBbIx TypOuH
VYpaBuenus 3BeHbeB CAP mapoBbIx TypOuH + +
Y CTOMYMBOCTD JTUHEUHBIX CUCTEM aBTOMATHYECKOTO
peryJiupoBaHus
Y CTOMYMBOCTD JTUHEUHBIX CUCTEM aBTOMATHYECKOTO + +
peryIMpoBaHus
Bec KM: | 25 20 25 30
8 cemectp
Beca KOHTpOJIbHBIX MepONIpUsTHil, %
Nunexc KM-5 | KM-6 | KM-7 | KM-8
Paznen qucuumimHbl
KM:
Cpox KM: 9 12 13
[IepexoniHbIe MpoLIECCHl B CUCTEMAaX aBTOMaTHYECKOI0
perynMpoBaHus
[IepexoiHble MpoLECChl B CUCTEMAaX aBTOMaTHYECKOI0 +
peryIMpoBaHus
PerynupoBanue sneprernueckux 010koB TOC
PerynupoBanue sneprernyeckux 010koB TOC +
PerynupoBanue sneprernyeckux 010koB ADC
PerynupoBanue sHeprerudeckux 01oxkoB ADC +
PerynupoBanue TennopuKaMoHHBIX TypOUH
PerynupoBanue TennoQpuKamoHHbIX TypOUH +
Henunelinbie cucTeMbl aBBTOMaTHUECKOTO PETyTUPOBaHUS
Henuneiinpie cricTeMbl aBTOMAaTHYECKOTO PETYINPOBAHHUS +
Bec KM: 25 25 30

$O6m1as yacts//1J1s1 MPOMEKYTOUHOU aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
PIIK-2 U-1prik-2  HdemoHcTpupyet | 3HaTh: "Xapakrepuctuku CAP typoun" (IIpoBepounas padota)
3HaHHUE  3aKOHOMEPHOCTEH | 0COOEHHOCTH PabOThI KonTponbnas pabota "Matemaruueckoe onucanue auHeitHpix CAP"
IIPOLIECCOB, IMPOUCXOMALINX | CUCTEM aBTOMAaTUYECKOTO (KonTponbhas paboTta)
B 0o0BeKTax | peryiarpoBaHusi TYpOUH B Brimonnenue u 3amura TunoBoro pacuera Nel "/lunamuueckue
npoheccuoHaIbHOM M30JIMPOBAHHON CETH U B XapaKTEPUCTUKU 3BEHbEB U yCTOMUMBOCTH JInHENHHBIX CAP" (PacueTHo-
JESITEIbHOCTH MOIIIHOM HEPTOCUCTEME rpaduueckas pabora)
KoMIbIOTepHBIE TexHonoruu | Kommoksuym "PerynupoBanue TeriopuKamoHHbIX TypOuH"
MOJICITMPOBAHUS (KomnokBuym)
JTUHAMHUYECKHX TPOIIECCOB B | 3aiuTa TUNoBOro pacuera Ne2 "[TocTpoenune nepexoHoro npoiecca B
CAP 1yp6un CAP" (KonnokBuym)
YMers:
MPUMEHATh MaTeMaTU4YECKUI
anmnapat ¥ METO/Ibl
MOJEJIUPOBAHUSA NTPU
pEILIeHNH 3a/1a4 aHaIKu3a u
cunreza CAP TypOun
apryMEHTHPOBAHHO BECTH
JUCKYCCHIO 110
npodecCuoHATBHON
TEMaTHKe
PIIK-2 N-2pnk2 JemoHcTpupyeT | 3HATH: KonTponsnas padora "V croitunBocts nuHeiHbIx CAP" (KoHTponbHas
3HAHUE KOHCTPYKUHMHM U | KOHCTPYKTUBHOE paborta)
MPUHIUIIA PAOOTHI 0OBEKTOB | BHITIOJHEHHUE DJIEMEHTOB Brinosninenue u 3ammra tunoBoro pacuera Nel "Jlunamuueckue
npodeccCuoHaNBHOM CAP typ6un XapaKTePUCTHKHU 3BEHbEB U yCTOMUMBOCTH IMHEHHBIX CAP" (PacueTHO-
NESATETLHOCTH YMeTh: rpadgudeckas pabora)




BbIOMpaTh napamerpsl CAP
0 Pa3IMYHBIM KPUTEPUSIM C
YYETOM MPOTUBOPEUHUBBIX
TpeOOBaHNH U TEXHUYECKUX

Komnokeuym "PerynupoBanue TypOun sHeproonokos TOC u ADC"
(KonmoxBuym)

OrpaHUYCHUMN
PTIK-2 N 1-6prik-2 [Ipunumaer | 3HaTh: TectupoBanue "OcHoBbI IepexoaHbIx mpoieccoB B CAP" (TectupoBanue)

000CHOBAaHHBIE COBPEMEHHBIE CUCTEMBI Komnoksuym "PerynupoBanue TemnopuKanruoHHbIX TYpOuH"
TEXHUYECKHUE PEIICHUs MPHU | aBTOMAaTHYECKOTIO (KomnokBuym)
IPOCKTHUPOBAHUN  OOBEKTA | PEryJIMpPOBAHUS U 3aIUTHI 3amura Tunosoro pacyera Ne2 "Iloctpoenue nepexogHoro mnpouecca B
npodecCHOHATbHON TypOUH pa3IUYHbBIX TUIIOB CAP" (KonnokBuym)
NEeATEILHOCTH st TOC u ADC

YMeTs:

MPUHUMATh U 00OCHOBHIBATH
KOHKPETHBIE TEXHUYECKHUE
peleHwsl IPH CO3TaHUU
CAP Typbun




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
7 cemecTp

KM-1. "Xapakrepucrukun CAP Typoun"

®opmbl peanauzanuu: [luceMennas padora

Tun koHTpoabHOro Meponpusitusi: [Iposepounas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa mpoBeaeHHsi KOHTPOJbLHOr0 MeponpusaTHsi: Bpems BeimonHeHus - He Oonee 30
MUHYT.

KpaTkoe cogep:kanue 3a1aHus:
3aganne COCTOUT U3 3 BOIIPOCOB, HA KOTOPBIE HEOOXOMMO OTBETHTH B MAKCHMAaJIbHO
Pa3BEpPHYTOM BUJIE.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  OCOOEHHOCTH  pabOThI 1.IloueMy MecTHas CTENIEHb HEPAaBHOMEPHOCTHU
CUCTEM ABTOMAaTHYECKOIO peryJIupoBaHMs YaCTOThI BpaIllEHHsI HE JOJDKHA OBITh
pEeryianupoBaHUs TypOuH B Menble 0,027

W30JIMPOBAHHOM CETH U B MOIIHOMN 2.Kak u3MeHHUTCS CTeNeHb HEPAaBHOMEPHOCTHU
JHEProcucTeMe peryaupoBaHMs 4acTOThI BpaleHus o, eciu B CAP,

IIpeACTaBICHHON Ha puc.l:

YBEJIMUUTH TUAMETP MOPILIHS IPOMEKYTOUHOTO
CEpBOMOTOPA;

YMEHBIIUTD JUAMETP NIPOTOYHOT0 3010THHKA PUB;

YBEJIMYHUTH OTHOIICHHE C/d miey peryara.
IIpumeyanue: oTBET HEOOXOIUMO OOOCHOBATH, T.€.
HEI0CTaTOYHO IIPOCTO YKa3aTh, YTO O
YBEIUYUTCS/yMEHBIINUTCS/HE U3MEHUTCH,

m

Puc.1

3.Kak n3menutcs pexxum padotsl Typounsi, CAP
KOTOPOU MPEACTABJICHA HA PUC.2, €CIIN YBEINYNTD:
HATSAT MPYKUHBI KY OTCEYHOTO 30JI0THUKA TJIABHOTO
CEpBOMOTOPA;
ceuenue npoccens f0 Ha moaBoae Macna B
UMITYJIBCHYIO JINHUIO.
PaccmoTpeTh paboTy TypOMHBI B M30JMPOBAHHON CETH U
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Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5
Onucarnue xapakxmepucmuxu 8bINOJIHeHUs] 3HAHUsL: BBICTABIISICTCS, €CJIM HAa BCE BOIIPOCHI JaHBI
IIPaBUJIbHBIC OTBETHI, 0€3 HEIOUETOB.

Ouyenka: 4
Onucanue xapaxmepucmuku 6bINOJHEHUs 3HAHUA: BBICTABIISETCS, €CJIH Ha BCE BOIPOCHI JaHBI
OTBETBI, IPH 3TOM CYMMapHO JOIYILIEHO HE 00jiee IBYX OLIMOOK.

Oyenka: 3
Onucarnue xapakxmepucmuxu 8bINOJIHeHUs 3HAHUS: BBICTABIISICTCS, €CJIM HE MEHEE YeM Ha TIOJIOBUHY
BOIIPOCOB JIaHbI TIPABUIIBHBIC OTBETHI JTMOO MPH OTBETE YACTO JIOMYCKAIUCH ONIHOKH.

Oyenka: 2
Onucanue xapakxmepucmuku 6blNOJIHEeHUs] 3HAHUSL: BBICTABIISACTCS, €CIU MPABUIBLHO JaHbI OTBETHI
MEHEe YeM Ha ITOJIOBUHY BOIIPOCOB.

KM-2. KoutpoabHas padora "MatemaTudeckoe onucanue JuHeiiHbix CAP"

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOr0 Meponpusitusi: KoHTponbHast paboTa COIEPKUT OTHY
3aady. Bpems BbINIOJIHEHHUS - 2 aKaJIeMHUYECKHX Yaca.

Kpartkoe cogep:xkanue 3aaHusA:
s 3Bena CAP ¢ nepenarounoit pyuknueit W(p) naiitu pyaknuun W(jo), U(o), V(o), A(o),
y(m), L(w), w(t), h(t) 1 moctpouts xapaktepuctuk W(jo), L(o), y(®), w(t), h(t).

Bapuanr 1

Ip+1
Ip

W(p)=

Bapuanr 2




k
p(Ip+1)

KOHTpOJILHLIe BOl'[pOCLI/3a)13HI/Iﬂ:

W(p)=

YMerTh: MIPUMEHSTH 1.IToctpouTts xapakrepuctuku W(jm), L(®), y(m), w(t),
MaTeMaTHYECKUH  ammapar h(t).

METOABl  MOJCIUPOBAHUA  TPHU 2.Haiitu ¢pyakxnun W(jo), U(o), V(o), A(o), y(o), L(®),
pEILICHUHM 3a/1a4 aHajIk3a U CHHTE3a w(t), h(t).

CAP typbun

Onucanne MKAJbI OIICHUBAHUS:

Ouyenka: 5
Onucanue xapakxmepucmuku 6blNOJIHeHUs] 3HAHUsL: BBICTABIIACTCS, €CJIU 3aa4a PelicHa MOJHOCThIO
Y BEpHO, 0€3 HEeJIOUETOB U MPABWIBHO M300pakeHbI TPEOyeMbIe 3aBUCHMOCTH.

Oyenka: 4
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUS: BBICTABIIICTCS, €CIIU 3aja4a pelieHa B [eJIOM
BEPHO U MPAaBUIBLHO U300pakeHbI TpeOyeMble 3aBUCUMOCTHU: JT100 He nonaenano He 6onee 10%

3a/1a4u; TMO0O0 MPUCYTCTBYIOT OMIMOKY B BBEIUMCIICHISIX, UCKAXKAIOIINE PE3yJIbTaT HEe OoJiee ueM Ha
10%.

Oyenka: 3
Onucanue xapakmepucmuKkuy 6blNOJIHEHUs. 3HAHUA. BbICTABIIAETCS, €CJIU B 1IeJIOM BEPHO
n300paxkeHbl TpeOyeMble 3aBUCUMOCTH WJIM OTCYTCTBYET TpeOyeMble 3aBUCUMOCTH U JTH00
MIPaBUIIBHO perieHo He MeHee 80% 3agauu, MO0 NPUCYTCTBYIOT OMIMOKU B BBIYUCICHUSX,
HCKaXkarolIe pe3ynpraT He Oosiee ueM Ha 10%

Oyenka: 2
Onucanue xapakxmepucmuxu 8bINOJIHeHUs] 3HAHUSL: BBICTABIISICTCS, €CIIU MPABUIILHO PEIICHO MEHEE
80% 3amauu, TMOO MPUCYTCTBYIOT OMIMOKH B BHIYHCICHUSIX, UCKAXKAIOIINE Pe3ynbTaT Ooyiee 4eM Ha
10%.

KM-3. KoutpoabHas padora "YcroituuBocTh JuHelHbIX CAP"

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOro Mepomnpusitusi: KoHTponbHast paboTa COOEpKHT JiBE
3a/1auu. Bpems BBIITOJIHEHMS - 2 aKaIEMUYECKHUX Yaca.

Kparkoe conepxxanue 3aganus:
3agauya Nel
Onpenenuts 061acte yctoitunBoct CAP ¢ BHyTpeHHHM KOHTYpoM (puc.1)
meTooM D-pa3buenus npocrpanctsa napamerpa T1. [Ipunsats T2=0.1 ¢, T3=0,20 c.

3agaua Ne2
Onpenenuth 061acTh ycTouuBOCTH M30ApoMHON CAP (puc.3) meronom
KOpHEeBOro rojorpada no 3aganaomy napamerpy T2. [Ipunsats T1=0,4 c, T3=0,2 c.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

Ymerts: BeIOupath napamerpsl CAP 1.0Ompenenuts obnacts ycroitunBoctu CAP ¢

[0 pAa3JIMYHBIM  KPUTEPUSIM  C BHYTPEHHUM KOHTYpPOM MeTo]1IoM D-pa3zouenus

y4eToM MPOTUBOPEUNBBIX npocTtpaHncTBa napamerpa T1.

TpeOOBaHUII U TEXHUYECKHUX 2.0npenenuth 001acTh ycToiunBOCTH M301poMHOII CAP

OTpaHHYCHUN METOJIOM KOPHEBOTO0 rojorpada mo 3alaHHOMY
napamerpy T2.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenxa: 5
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUA: BBICTABIISETCS, €CITU 337a4d PELICHBI TOJTHOCTHIO
Y BEpHO, 0€3 HEeJI0UETOB U MPABWIBHO M300pakeHbI TPeOyeMbIe 3aBUCHMOCTH.

Oyenka: 4
Onucanue xapakmepucmuxu 6bINOJHeHUs 3HAHUA: BBICTABIISETCS, €CIIH 3a7a4y PEIICHBI B IEJIOM
BEPHO U MPAaBUIBHO M300pakeHbl TpeOyeMble 3aBUCUMOCTH: TNOO0 He fojaenaHo He 6onee 10%
KaKoi-mn0o 3a1aun; TMO0 MPUCYTCTBYIOT OITHOKH B BEIYMCICHHSIX, HCKAKAIOIINE PE3yIbTAaT HE
oonee ueMm Ha 10%.

Oyenka: 3
Onucanue xapakmepucmuKkuy 6blNOJIHEHUs 3HAHUA: BBICTABIISETCS, €CJIU B 1IeJIOM BEPHO
n300paxeHbl TpeOyeMble 3aBUCUMOCTH WJIM OTCYTCTBYET TpeOyeMble 3aBUCUMOCTH U JIM00
MPaBUIIBHO perieHo He MeHee 80% 3anauu, TM00 NPUCYTCTBYIOT OIIMOKHU B BHIYMCIEHUSAX KaXKI0H
13 3aj71a4, HCKa)KaroIue pe3yabTat He 6omee uem Ha 10%.

Oyenka: 2
Onucanue xapakxmepucmuxu 6bINOJIHEHUS 3HAHUS: BBICTABIIIETCS, €CITU TIPABHIILHO PEIICHO MCHEE
80% 3amgauu, TMOO MPUCYTCTBYIOT OMIMOKH B BRIYHCICHUSIX, UCKAXKAIOIINE Pe3yIbTaT Ooyiee 4eM Ha
10%.

KM-4. BeinosiHeHue 1 3a1muTa TUIOBOro pacdyera Nel " /lunamnuyeckue
XaPAKTePUCTHKH 3BEHbEB U YCTONYMBOCTD JIMHEeHHbIX CAP"

®opmbl peaausannu: BeinogHeHue 3a1anus

10




Tun KOHTPOIbHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0O MEPONPUATHSA: 33/JaHUE HA THIIOBOI pacyeT BhIIACTCS B
Havane ceMecTpa. CpOK BBINOJHEHUS TUIOBOrO pacyera - jgo 15 Hemenu. OueHuBaercs
MMPaBUJIbBHOCTL BBLIIIOJHCHHUSA ITYHKTOB W 3alllMTa B YCTAHOBJICHHBIC CPOKH. K 3alIuTe THUIIOBOI'O
pacyera JOMyCKalTCs 00yJaronmecs, MOJTHOCTHIO MPABIJILHO BBHITOJIHHUBIIUE THUIIOBOH pacyer. Ha
3amuTe 00YJaromIeMycCsl 3a1af0TCSl TEOPETUIECKUE U TMPAKTHUECKHUE BOIMPOCHI MO BBITOJIHEHHOMY
TUIIOBOMY pacuery.

Kpartkoe cogep:kanue 3aiaHuA:
Paznen 1. /Junamuueckue xapakmepucmuxu 36enved CAP
Jli1 3B€Ha, ONMCAHHOTO YpaBHEHUEM (2),
a) HailiTh nepenarounyro GyHkiuw W(p);
0) OJIy4YNTh AaHAIUTUYECKUE BBIPAXKEHUS U TIOCTPOUTH:!
— aMIUTUTYTHO—(a30BYIO XapakTepucTuky W(w);
— BEILECTBEHHYIO YaCTOTHYIO XapakTepuctuky U(w);
— MHHMYIO YaCTOTHYIO XapaKTepUCTHKY V(W);
— aMIUTUTYJTHO—YaCTOTHYIO XapaKTepUCTUKY A(W);
— (pa30—4aCTOTHYIO XapaKTEPUCTUKY Y(W);
— norapupmuaeckyro AUX L(w);
— norapudpmuueckyro OUX y(w);
— MEpexXOHYI0 XapaKTepucTUKy h(t);
— HMMITYJIbCHYIO MIEPEXOIHYI0 XapaKTePUCTUKY W(t);
B) HaliTH U3MEHEHHE aMIUTUTYbI M (pa3bl TapMOHMYECKOTO CHTHana ¢ = A sinwt mpu
MIPOXOXKICHUH ero yepe3 3BeHo nmpu w = 1, 10, 100 c—1.

Paznen 2. Yemotiuusocmo nuneiinvix CAP
2.1. lloctpouTts cTpykTypHyto cxemy CAP.
2.2. UccnenoBate ycroitunBocts CAP ¢ nmoMombto kpurepues ycrounsoctu Payca,
['ypBunia 1 MuxainoBa, UCTIOIB30BaB 00€ (OPMYITUPOBKHU MOCIETHETO.
2.3. UccnenoBate ycroitunBocts CAP ¢ mOMOIIBIO KpUTEPHUS YCTOMUNBOCTH
HaiikBucra no amminuty H0—(}ha30Boi U 10 JIorapupMUIECKUM YaCTOTHBIM XapaKTEepPUCTUKAM
pasoMkHyToit CAP. OnpenenuTs 3amackl ycTOMYUBOCTH 10 (a3e U IO aMILTUTY/AE.

Paznen 3. Ilocmpoenue obnacmu ycmouuusocmu CAP

[TocTpouts Metogom D-pazbuenus npoctpancTBa napametpoB CAP o06sacTe yCTOWYHUBOCTH
CAP 1o ykazaHHOMY B 33JJaHUU TIapameTpy.

Marematuueckas Mmoaens CAP 3aiana ypaBHEHUsIMU:

1 BapuanT
2 BapuaHT
Tlpe =n—f(t) )
Tlpe =n—f(t)
(Tm2p2+Tkp+)n = (kp+1)@ (2)
(Tm2p2+Tkp+l) n = (kp+1)o

(T3p+Dul =—-n+g(®) 3)
(T3p+l) pl =—n—p2 +g(t)

(T4p+1)p2 = pl 4)
T4p p2 = pl
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(TSp+1)m=p2

(T5p+1) m=p2

()

No | @ammwmmsim.o. | Bap | T1 |Tm |Tx |A |k |T3 | T4 | TS5 | mapam
1 1 0500 20 |0]20|0.15|0.50 | 0.25 | Tk=k
2 2 03502 |05 |1]0 |O 0.35]0.10 | TK
3 1 04010 15 |0]15]0.10]0.30|0.15| T4

4 2 03001 [004|1]|0 |O 0.30 | 0.05 | T4

5 1 0400 01 |1|0 |010|040|0.15|T5

6 2 030]0 01 |1]05]/0.10]0.30]0.05|T3

7 1 045 |0 02 |1]09|010|045|0.20 | x

8 2 03503 |10 |1]09]010]035]|0.35| Tl

9 1 03001 [005|1|0 |O 0.30 | 0.05 | T4
10 2 0450 015/1]0.2|0.15]|0.30|0.25| T4
11 1 05002 (03 1|0 |O 030]0.20 | T1
12 2 040 |0 025(1]01]0.15|0.35]0.40|T3
13 1 03502 |05 |1]04]010]0.35]|0.10 | T1
14 2 03001501 |1]|0 |O 0.20 1 0.30 | T5
15 1 035]015(05 |1]|0 |O 0.30 ] 0.10 | TK
16 2 040 |0 16 |0(16]0.10|0.30|0.15| T4
17 1 03001 (01 |1|0 |O 0.30 | 0.05 | T4
18 2 04010 01510 |0.10|040]|0.15|T5
19 1 030 |0 02 |1]05]0.10|0.30|0.05| T3
20 2 0450 02 |1]06|010|045|0.20 | x

21 1 0350 01510 [010)035]035|T1
22 2 0.50| 0 14 10]14]0.15|0.40|0.10 | Tk=x
23 1 04002 (02 |1]01]0 0.30 | 0.10 | T5
24 2 0450 01 |1]02|010|040|0.15| T3

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: [IPUMEHSATH
MaTeMaTUYeCKUI arapar u
METOJbl  MOJEIMPOBAaHUSA  IIpU

peIIeHNH 33/1a4 aHAJIN3a U CHHTE3a
CAP T1ypOun

1. UccnenoBats ycroitunBocts CAP ¢ momouisio
KpuTepus ycToWunBOCTH HallKkBHCTa ITO aMIUIMTYHO—
($a30Boi 1 110 JOrapuPMHUUECKUM YaCTOTHBIM
XapakTepucThkKam pazoMkHyToi CAP.

2.IToctpouts MeTo oM D-pa3zbuenus npocTpaHcTBa
napameTpoB CAP o6macts ycroitunBoctu CAP mo
YKa3aHHOMY B 33JJaHUU IIapaMeETpy.

YmMmerts: BoIOUpaTh napameTpsl CAP

[0 pPa3jJU4YHbIM KPUTEpPUSIM C
Y4ETOM MPOTUBOPEUYUBBIX
TpeboBaHUit u TEXHUYECKUX
OrpaHUYECHUN

1.1511 3BeHa, OIIMCaHHOTO YyPaBHEHUEM, HAUTH
nepenatounyr QyHkuuo W(p), HOTyIuTh
AQHAJTMTHYECKUE BBIPAKCHUS U TIOCTPOUTH
XapaKTePUCTHKH.

2.IloctpouTts cTpykTypHyro cxemy CAP.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Onucanue xapakmepucmuku 6blnoJIHeHUA 3HARUA. BbICTABIIAICTCA, CCJIM Ha BCC BOIIPOCHI JaHBI
IMPpaBUJIbHBIC OTBETEHI, 0e3 HEOOYECTOB.

Ouyenka: 4

Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HAHUA: BBICTABIIAETCS, €CJIM Ha BCE BONPOCHI JaHbI
OTBETHI, IPH 3TOM CYMMAapHO JIONYILIEHO He 0ojee ABYX OINOOK.

Oyenka: 3
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Onucanue xapakmepucmuku 6blnOJIHeHUA 3HAHUA. BBICTABIISICTCA, CCJIM HC MCHEC YCM Ha IMMOJIOBUHY
BOITPOCOB JaHBbI IMTPAaBHUJIBHBIC OTBETEI hi9%(e10) IIpU OTBETEC YaCTO AOMYCKAJINCh OIITUOKH.

Oyenka: 2
Onucanue xapakxmepucmuku 8blNOJIHEeHUs] 3HAHUSL: BBICTABIISACTCS, €CIU MPABUIBLHO JJaHbI OTBETHI
MEHEe YeM Ha IOJIOBHHY BOIPOCOB.

8 cemectp

KM-5. TectupoBanue ""OcHOBBI IepexoAHbIX npoueccoB B CAP"

®opmbl peanuzanuu: [lucemMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTpoabHOro Meponpustusi B BPC: 20

IIpouenypa mpoBeneHHusi KOHTPOJBLHOro Meponpustus: IluceMenHoe tectuposanue. Bpems
MPOBEACHUS - 45 MUHYT.

Kparkoe cogepxanue 3aganus:
IIpuMmepHBIil BapHaHT BOIIpoOca:

['me B rupaBIu4eckoil yactu cucteMsl perynupoBanus Typounsl K-800-240 JIM3
pAacIoyIoKeHbl IPOMEXYTOUHBIN 30JI0THUK U CEPBOMOTOP perynupyrouero kianana [IB/1?
a.10u 5

6.7u3

B.4u6

r.1lu2

woro samsegoo 47 Ml

opitoro aampeicus 4,7 Ml
samiate]
e ropasn

____________________
i I
Or MHC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb: COBPEMEHHBIE  CUCTEMBI 1.IloueMy B Ka4ecTBE INIABHOT'O CEPBOMOTODA,
ABTOMAaTHUYECKOTO PETYyJIUPOBAHUS MepEeMEIIAIONIET0 PEryIUpPYIOIIHe KilallaHbl TYpOUHBI,
U 3aIIUTBl TYpOMH PAa3IMYHBIX IIPUMEHSAETCS TOIBKO CEPBOMOTOP C OTCEUHBIM
tumos 111 TOC u ADC 30JIOTHUKOM?
2.Kak paboTaer mpoMeXyTOUYHbII 30JJ0THHK
TUAPABINYECKON YACTH CUCTEMBI PETyJIUPOBAHUSA?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
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Onucanue xXapakmepucmuku 6blnOJIHeHUA 3HARUA. BbICTABIIACTCA, CCIIN Ha6paH0 He MmeHee 90% ot
MaKCHUMAaJIbHOT'O KOJIMYECTBA OaJJIOB.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: BBICTABIISETCS, eclii HaOpaHo He MeHee 75% oT
MaKCHUMaJIbHOTO KOJIM4YeCcTBa OaJJIOB.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: BBICTABIIETCS, eciii HaOpaHo He Menee 60% oT
MaKCHUMAaJIbHOT'O KOJIM4YeCcTBa OaJJIOB.

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOJIHEHUs 3HAHUS: BBICTABIIAETCA, eI HabpaHo meHee 60% oT
MaKCHMaJIbHOTO KOJMYECTBa OAJIIOB.

KM-6. KosutokBuym "PeryaupoBanne TypouH 3Heprodaokos TIC nu AIC"

®opmbl peanusanun: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusiTus: Koymoksuym

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeeHHs1 KOHTPOJIbHOr0 Meponpusitusi: Bpems Ha moarotoBky - He 6onee 30
MuH. Bpems ompoca - He 6omee 15 MuH.

Kpatkoe cogepxxanue 3agaHusi:
[TpumepHBIii BApUAHT 3a/1aHUS.

['unpaBnuyeckas 4acTh CUCTEMBI perynupoBanus Typounst K-800-240 JIM3
Kak paboratot:

1. TIpomexyTtouHblii 30J0THUK 10.

2. CepBomotop perynupyromero kinanana [[B/] 5.

rmapas 8|

,,,,,,,, -— &m ENTe)

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: KOHCTPYKTHUBHOE 1.Kak pabGotaer ruipaBinyecKkasl 4acTb CUCTEMBI
BbIMIOJHEHHE  AyeMeHToB  CAP perynupoBanus Typounsl K-800-240 JIM3?
TypOuH 2.Kak paboTaet mpoMeKyTOUHBIH 30JI0THUK

THPABINYECKON YaCTH CHCTEMBI PEryJIIMPOBaHUS
typounsr K-800-240 JIM3?
3.Iloyemy B KaueCcTBE TIIABHOTO CEPBOMOTOPA,

14




TepEMEIIAIONIETO PETYIUPYIONINE KIIallaHbl TYpOUHBI,
MIPUMEHSETCS TOJIBKO CEPBOMOTOP C OTCEUHBIM
30JIOTHUKOM?

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Onucarnue xapakxmepucmuxu 8bINOJIHeHUs] 3HAHUS: BBICTABIISIETCS, €CII HAa BCE BOIIPOCHI JaHbI
MIPaBHJIbHBIC OTBETHI, 0€3 HEJIOUCTOB.

Ouyenka: 4
Onucanue xapakxmepucmuku blNOJIHeHUs. 3HAHUSL: BBICTABIISCTCS, €CJIU Ha BCE BOIIPOCHI JaHbI
OTBETHI, IPH 3TOM CYMMapHO JOMYIIEHO He 00JIee IBYX OMUOOK.

Ouenxa: 3

Onucanue xapakmepucmuku 6blnOJIHeHUA 3HAHUA. BbICTABJISICTCA, CCJIM HC MCHEC YCM Ha IMOJIOBUHY

BOIIPOCOB JaHbI IIPABHUJIBHBIC OTBCThI 1100 IIpH OTBCTEC 4aCTO AOITYCKAJIINCh OIIINOKH.

Oyenka: 2

Onucanue xapakmepucmuKku 6blnojiHeHusl 3Harusl. BbICTABIIICTCA, CCJIN ITPAaBUJIBHO JaHbI OTBCTHI

MCHEC YCM Ha IMOJIOBUHY BOIIPOCOB.

KM-7. KosutokBuym "PeryinpoBanne Ten10puKanuoHHbIX TYypouH"

®opmbl peanu3anuu: YcrHas Gpopma
Tun koHTpPOILHOTrO MeponpusaTus: KoymoksBuym
Bec konTposbHOro Mmeponpustusi B BPC: 25

IIpouenypa npoBeaeHHus1 KOHTPOJIbHOIO MeponpusaTusa: Bpems Ha moaroroBky - He 6omee 30

MuH. Bpems onpoca - He 6onee 15 MuH.

Kpatkoe conepxxanue 3agaHus:
IIpuMepHBbIil BApUAHT 3a/1aHMUSL.

I'unpasnuueckas CAP typOunst Tuna «T»
1.  Kak ocymecTBisercss M30JpOMHOE peryJupoBaHue AaBJICHHs Mapa B Kamepe
OTOINUTENHLHOTO 0TOOpa?
2.  KakxoBo Ha3HaueHue npocceneil 8 Ha 3omoTHHKe PUB 1 Ha 0Tce4HOM 3070THHKE
ry1aBHOrO cepsomoropa UBJI?

MmapoamHamuyeckana CAP TypbuHbl Tuna «T»

W3 kamepbi T
OTOMUTEILHOTO
orbopa

Ot uMnennepa 2

Junuus H i J

7 2
Junns By /)
Jlunus B K

gé: '

12

4

Ha 3aKkpbiTHE Ha sakpbitie
3 ‘ peryJMpyIOUIMX peryampyioueii
Ot Hacoca knanaros YBJ1 , anadparmsl YH

»
»
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: COBPEMEHHBIE  CHUCTEMBbI
ABTOMAaTHYECKOTO PEryJupOBaHUS
U 3alUThl  TYpOWH pa3IHMYHBIX
tumos 111 TOC u ADC

1.Kak ocymiecTBiisieTcst U30ApOMHOE PETyJINpPOBaHUE
JTaBJICHUS 1apa B KaMepe OTOMUTENbHOT0 0TOopa?
2.B kakux nessix B TeII0(UKAMOHHBIX TypOrHaX
MPUMEHSETCS CTYIIEHYAThIN MOJOTPEB CETEBOM BOJIbI?

YMeTb: apryMEeHTUPOBaHHO BECTH
JUCKYCCHIO TI0 MpodeCCHOHaTbHON
TEMaTUKe

1.ITouemy B TypOMHaxX CO CTYIE€HYATHIM I1OJOIPEBOM
CETEBO BO/IBI IaBJICHUE M1apa OJHOBPEMEHHO MOXKHO
PEeryaupoBaTh TOJIBKO B OJTHOM OTOOpE — BEPXHEM HITU
HIDKHEM?

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5

Onucanue xapakmepucmuku 6blnOJIHeHUA 3HARUA. BbICTABIIACTCA, CCJIM Ha BCC BOIIPOCHI JaHbI
IIpaBUJIbHBIC OTBETHI, 0e3 HEOO0YCTOB.

Ouyenka: 4

Onucanue xapaxmepucmuku 6bINOJHEHUs 3HAHUA: BBICTABIISETCS, €CJIH Ha BCE BOIPOCHI JaHBI
OTBETbI, IPH 3TOM CYMMapHO JOMYILIEHO HE 00jiee IBYX OLIMOOK.

Oyenka: 3

Onucanue xapakmepucmuku 6blNOJIHeHUA 3HAHUA. BbICTABJISICTCA, €CJIM HC MCHEC YCM Ha IMOJIOBUHY
BOIIPOCOB JaHbI IIPABHUJIBHBIC OTBCTLI 100 IIpU OTBECTEC 4aCTO AOIIYCKAINCH OIIIMOKH.

Oyenka: 2

Onucanue xapakmepucmuKku 6blnojiHeHus 3Harusl. BbICTABIIICTCA, CCJIN ITPAaBUJIBHO JaHbI OTBCTHI
MCHEC YCM Ha IMOJIOBUHY BOIIPOCOB.

KM-8. 3amuTa TunosBoro pacuyera Ne2 "Ilocrpoenne nepexoanoro npouecca B CAP"

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpOILHOTrO MeponpusTus: Koynoksuym
Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueanypa mnpoBeleHHs] KOHTPOJBHOI0O MeEPONPUSITHS:

K 3alquTe THUIIOBOTO pacyeTa

JIOTTyCKAIOTCS 00y4aromuecs, MOTHOCThIO TPABMIIHHO BBITTOJHUBIINE THIOBOW pacuer. Ha 3amure
oOyJaroremMycst 3aat0TCsl TEOPETHUECKHUE U MPAKTUYECKUE BOMPOCHI MO BHIMOJIHEHHOMY TUIIOBOMY

pacdery.

Kparkoe conep:kanue 3a1aHus:

[Toctpouts B cpene Simulink nepexoaHbli MpoIiecc peryInpoBaHUs YaCTOThI BpaIlleHUs
KOH/IEHCAIIMOHHOM MapoBoii TypOMHBI NIociie cOpoca HOMUHAIBHON HATPY3KH € OTKITIOUEHHEM

reHeparopa OT CCTH.

Maremaruueckas monenb CAP 3amana ypaBHEHUSIMHU:

1 BapuanT
Lipp=p
p: +T,.p+An=(kp+Dep
(Lip+ Dy =—n
T =th=H

9

(T,

m

G APU [y > i WAy < fly o 16> 0

piy =41,
0

(Iip+Dp =,
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2 BapuaHT

Lipp=p
(I2p* +Top+2)m = (kp+Dp
(Lip+ Dy =—n—py
O':,“]

I G npu i, > i,
pu, =11,
0

min

Tsp+Dp =,

U py < py o 4 0 >0

min

[Tapametpst CAP B34Th U3 TaOIUIBI [0 CBOEMY HOMEPY B ali()aBUTHOM CIHCKE TPYIIIBL.

K tunosomMy pacuery no JUCHHUILINHE

«ABTOMAaTUYECKOE PETyIUPOBAHHUE TYPOOYCTAHOBOK)»

Ne | @damuimmsino. |Bap [Tl |Tm [Tk |A|x |T3 | T4 |T5

1 1 0.50 | 0 20 |0]20]0.15]0.50 | 0.25
2 2 03502 |05 |1]0 |O 0.35]0.10
3 1 0400 15 |0]15|0.100.30|0.15
4 2 03001 |004]21]0 (O 0.30 | 0.05
5 1 0400 01 |1]0 |0.10)040]0.15
6 2 030]0 01 [1]05]0.10)0.30]0.05
7 1 045]0 02 [1]09]010)045]0.20
8 2 035|033 |10 |1]09]0.10]0.35]0.35
9 1 03001 |005|1|0 (O 0.30 | 0.05
10 2 045]0 01511]0.2]0.15)0.30]0.25
11 1 050[02 |03 |1]|0 |O 0.30 ] 0.20
12 2 0400 025|1]01]0.15]0.350.40
13 1 035(02 |05 |1]04]0.10]0.35]0.10
14 2 030]015|01 1|0 (O 0.20 | 0.30
15 1 03501505 |1]0 |O 0.30 ] 0.10
16 2 0400 16 |0]16]0.10)0.30]0.15
17 1 03001 |01 1|0 (O 0.30 | 0.05
18 2 0400 015/1]0 ]0.10]0.400.15
19 1 030]0 02 [1]05]0.10)0.30]|0.05
20 2 045]0 02 [1]06]0.10)045]0.20
21 1 035]0 01510 [0.10)0.35]0.35
22 2 0500 14 10]14]0.15)|0.40]0.10
23 1 04002 |02 |1]01]0 0.30 | 0.10
24 2 045]0 01 [1]02]0.10)040]0.15

Onpenenuth HadanbHble ycaoBus ¢(0

), 1(0), u1(0), u2(0), p(0), oTcunThIBast 000OIICHHBIE

KOOPJIMHATHI CUCTEMBI OT TEX 3HAYEHUH, KOTOPBIE OHU IIPUMYT ITOCIIE 3aBEPLICHUS
NIEPEXOIHOTO nporiecca B ycroitunBoil CAP, T.e. Ha pexuMe X0JIOCTOrO XOAa.

[TpunsaTs p2min = - 0,05, 4TO COOTBETCTBYET HAXOXKIAECHHIO IJIABHOTO CEPBOMOTOPA HA HUYKHEM
yIope, KOT/1a PeryIupyoue KianaHbl TYPOUHbI MTOJIHOCTHIO 3aKPBITHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: KOMITBIOTEPHBIC
TEXHOJOTHH MOJICTTUPOBAHUS
JuHaMuueckux mpoueccoB B CAP
TypOuH

1.IToctpouTts B cpene Simulink nepexoaHbIi mporecce
peryIupOBaHMS YaCTOTHI BpaIleHHs] KOHACHCAITHOHHON
napoBoi TypOUHBI MOCsIe cOpoca HOMUHAIBHOM
Harpy3KH ¢ OTKJIIOUYCHHEM I'eHEepaTopa OT CETH.

YMeTh: NMpUHHUMATDH u
00OCHOBBIBATh KOHKPCTHBIC
TCXHUYCCKUC PCIICHUSA pu

1.0npenenuts HavansHbie yenoBus ¢(0), n(0), n1(0),
n2(0), p(0), orcunThIBasi 0000IICHHBIE KOOPAMHATHI
CUCTEMBI OT TeX 3HaUY€HUI, KOTOPbIE OHU MPUMYT TOCI
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| cosnaumu CAP Typ6un |

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Onucarnue xapakxmepucmuxu 8bINOJIHeHUs 3HAHUS: BBICTABIISIETCS, €CITU HAa BCE BOMPOCHI JTAHBI
MIPaBHJIbHBIC OTBETHI, 0€3 HEJIOUCTOB.

Ouyenka: 4
Onucanue xapakxmepucmuku blNOJIHeHUs. 3HAHUSL: BBICTABIISICTCS, €CJIM Ha BCE BOIIPOCHI JaHbI
OTBETHI, IPU 3TOM CYMMapHO JOMYIIEHO He 00JIee IBYX OMUOOK.

Ouenxa: 3
Onucarnue xapakxmepucmuxu 8bINOJIHeHUs] 3HAHUs: BBICTABIISICTCS, €CITM HE MEHEE YeM Ha TIOJIOBUHY
BOIIPOCOB JIaHBI TPABUIIBHBIC OTBETHI JJUOO IPHU OTBETE YaCTO JIOIYCKAIHUChH OINOKH.

Oyenka: 2
Onucanue xapakxmepucmuku 8blNOJIHEeHUs] 3HAHUSL: BBICTABIISACTCS, €CIU MPABUIBLHO JaHbI OTBETHI
MEHEe YeM Ha IOJIOBHHY BOIIPOCOB.
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB MPOMEXXYTOYHOMN ATTECTAIIUA

7 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

3K3AMEHAIIMOHHBIN BUJIET Ymeepacoaro
NeXX
VU i(yal:]é;n]fa ITapoBbIX U ra3oBbIX 3aB.kadexpoii
JucnunnuHa «ABTOMaTHYECKOE PEryIMpOBaHNe
TypOOYCTaHOBOK»
HNucTutyTr MU 20XXr.

1. ®ynnameHTabHBIEC IPUHLUIIBI aBTOMaTHUECKOro ynpasieHus. Knaccupukanus cucrem
aBTOMAaTHYECKOTO PETYJIMPOBAHUS U YIIPABJICHUS.

2. Onpenenenue NepUOIUYECKUX PEKUMOB B HETMHEHUHBIX CUCTEMAX METOIOM IF'apMOHUYECKOM
JTMHEAPU3aLUH.

3. 3agaua.
Wccnepoears ycTodymBocTe CAP
C NOMOL 0 HOUTEPUA yeTouuBoCcTH Payca

fi(t)
PN W i B g S
d Lp=+l Lr | x, Iy
I =

Ip+1

Iy, =04c; T,=005c;: T3=01c; T,=025¢c

IIpoueaypa nposenenust

OK3aMeH MpOBOJUTCS B YCTHOM @Qopme 1o OuieraMm COIVIaCHO MpOrpaMMe 3K3aMeHa.
OK3aMEHAIMOHHBINA OMJIET BKIIIOYAET JIBa TEOPETHUECKUX BOIIPOCA U MPAKTUUYECKYIO 3a1auy. Bpems
Ha MOATOTOBKY - He Oosiee 60 MmuH. Bpemst orpoca - He 6osiee 30 MuH.

L. Ilepeuens Komnemenyuil/uHOUKAmMopo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbINAM 06
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnaukarop: UJ-1pnk-2 JleMoHCTpupyeT 3HaHHE 3aKOHOMEPHOCTEN MPOIIECCOB,
IPOUCXOJAIMINX B 00BEKTaX MPOPecCHOHATBHOMN IEATETbHOCTH

Bomnpocsl, 3aganus
1.IIpumepbl TEOpETUYECKUX BOIIPOCOB!

1. ®yHnamMeHTaIbHbIE TPUHIMIIBI aBTOMAaTUYECKOTO YIIPABIEHUS.
2. Knaccugukanus cucteM aBTOMaTHYECKOIO PETYJIMPOBAHUS U YIIPABICHHUS.

3. Onpenenenne NEPUOANUECKUX PEKUMOB B HEJTMHEUHBIX CUCTEMAaX METOJOM rapMOHUYECKON
JMHEAPU3ALNN.

4. Tunossle 3aKOHBI PETYIUPOBAHUS.
5. UccnenoBanue yCTOMYMBOCTH EPUOJNYECKNX PEKUMOB B HEJIMHEWHBIX CHCTEMAX.
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6. JIluneapuzanus ypaBHeHH quHamuueckux 3BeHbeB CAP. IlepenaTtounas QpyHkius 3BeHa
CAP.

7. CymectBennble HenuHeHoCcTH B CAP.

8. Anepuonnueckoe 3B€HO BTOporo nopsiaka. [lepegarounas GyHKUMs, 4aCTOTHBIE U
BPEMEHHBIE XapaKTEPUCTUKHU.

9. IToctpoenue obnactu ycrounBoctd CAP metonom D-pa3zbueHus npocTpaHCcTBa OHOTO
napamMerpa.

10. MnaTerpupyroriee u uaeaibHoe auddepeHnupyroiiee 38eHbs. [lepenaTounpie GyHKINH,
YaCTOTHBIE U BPEMEHHBIE XapaKTEPUCTUKH.

11. YacroTHsiii kputepuii B.M.Ilornosa abcomoTHOM ycTounBocTH HeMMHEHHBIX CAP..
12. 'apmoHuYeckas JIMHeapu3alus peleHbIX XapaKTepUCTHK.

13. Heobxoaumoe, HO HepocTaTouHoe yenoBue yctoiunBoct CAP. YcroitunBocte CAP
MIEPBOTO U BTOPOTO MOPSAKOB.

14. TToctpoenue nepexoaHoro nporecca moaenupoBanueM CAP B cpene Simulink.

15. Kpurepuii ycroitunBoctu HalikBucra. Pazomknyrast CAP acratnyna.

16. da3zoBoe mpocTpaHCTBO U (ha30BbIE MOPTPETHI TMHEHHBIX U HeMMHEHHBIX CAP.

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.3ananusa hopmupyroTcs caydaitHeiM 00pa3oM u3 6a3bl 3aaHuil. B TecTupoBaHue BKIIOYEHBI
TEOPETUIECKHE BOIIPOCHI, MTPEAIIOIATAIOIIIE TUO0 BRIOOP OJTHOTO BEPHOTO OTBETA U3
MIPEIOKEHHBIX, JIMOO HECKOIBKUX BEPHBIX OTBETOB M3 MPEAJIOKCHHBIX BAPUAHTOB, U 3aJaHUS
CBOOOHOTO M3JI0KEeHUS (MK ) HeOOIbIITNE BEIYUCIUTEIbHBIC 3aa9u Ha ocHOBe KM

2. Komnerennusi/Ungukarop: U/1-2pnk-2 JleMoHCTpUpYeT 3HaHHE KOHCTPYKLIUU U TMPUHIIUTIA
paboThl 00BEKTOB MTPO(HECCUOHATILHOM JISATEIIBHOCTH

Bonpocel, 3a1anus
1.IIpumepbl npakTUYECKUX 3a/1a4:

3amaua Nel

Mccnepogats ycToiuwBocTs CAP
C NOMOL b KpUTEPKA yCToRYMBOCTH Payca

1it)
CAP-NE. N T B e - S BT
a s g IR T
T hell I

Ip+l

IN=04¢c: T,=0.05¢c: T3=01c: Ty,=0.25¢

3amaua No2

KMcenegoeaTe yeToRYMBoCcTE CAP
C MOMOLLLH KpUTEPUA yeToRYMBOCTH [MypBULA

)
— — =«
X Ip

“t4

Ty, =04c¢ T,=0.05¢; T3=01c: T,=0.25¢c

3agaua Ne3
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MocTpouTe oBnacTtb yerondmeocT CAP no napameTpy Tl
meToaom D-pa3bueHna npocTpaHcTBa NnapamMeTpoB

Lptl Lip

T, =01c; T;,=0.25¢c

3agaua Ned

MocTponTb obnacts ycToumeoctn CAP no napameTpy T2
METOAOM KOpHEBOro rogorpadcha

X T,p+1
sz

7, =05c; 7;=0,25¢
3agaua Ne5

KMcecnepoeark yecTolumBoCTE CAP
C NOMOLEH) KpUTEpKA yCToRuBoCcTH Muxainosa

1it)
T . 1 X,
Lo | x, Ir "

1
ILp+l

Ty, =04c: T,=005¢c; T;=01c; T;,=0.25¢c

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.3aganust GopMupyroTcs ciiydaitHIM 00pa3oM u3 0a3bl 3ajjaHuil. B TecTHpoBaHuE BKIIFOYECHBI

TCOPCTUYICCKHUEC BOIIPOCHI, ITPEATIOIaratoIne 0o BLI60p OIHOT'O BEPHOT'O OTBETA U3
MPCAIOKCHHBIX, 00 HECKOJIBKUX BCPHBIX OTBCTOB M3 MPCAJTOKCHHBIX BAPUAHTOB, U 3aJaHUA
CBO6OI[HOFO H3JI0KCHUA I/I(I/IJ'II/I) HEOOJIbIITNE BEIYUCIUTEIIBHBIC 3aga4u Ha OCHOBC KM

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Onucarue xapakxmepucmuxu 8bINOJIHEHUS 3HAHUSL: BBICTABIIIETCS, €CITU TPABIILHO BBIITOJIHEHO
MPAKTUYECKOE 3aJ]aHKe U IPH OTBETE HAa BOMPOCHI IK3aMEHAIIMOHHOTO OWiIeTa U Ha
JIOTIOJTHATEIFHBIC BOIPOCH 00YUJAIONTUICS TTOKA3aJl, YTO BIIAJICCT MAaTePHAIOM H3ydEeHHOM
JUCITUTLIMHBI, CBOOOIHO IPUMEHSET CBOH 3HAHMS ISl OOBSICHEHUS PA3IMYHBIX MPOIIECCOB WM
peIIeHus 3a/1ad.

Ouyenka: 4
Onucanue xapakxmepucmuxu 6bINOJIHeHUS 3HAHUSL: BBICTABIIIETCS, €CITU TPABHILHO BBITOJHEHO
MPAKTUYECKOE 3aJJaHe WU B HEM JIOMYIIEHO He 0oJiee OJHOM OMUOKH, KOTOpast ObLia
CaMOCTOSITEIILHO HCIIPaBJIcHA 00YJArOIIUMCS, ¥ IIPH OTBETE Ha BOIPOCHI 3K3aMEHAITMOHHOTO
Ousieta ¥ Ha JIOTOJIHUTEIHHBIE BOTIPOCH 00yUaIOIIUICS T0MyCcKaeT HerpyObie OMMOKH.

Oyenka: 3
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Onucanue xapakmepucmuku 6bINOJIHEHUs 3HAHUA: BBICTABIIIETCS, €CIU B BBIIOJTHEHHOM
NPaKTHYECKOM 3aJaHUH JOMYIIEHBI TpyOble OMIMOKHM, KOTOPBIE 3aT€M HCIPABICHBI 00YyJaroIuMCs
MIPU y4acTUU 3K3aMEHATOpa MU MPAKTHYECKOE 3aJJaHie HE BHIMOJIHEHO B OJHOM 00beMe, HO
00yJaroIIMKCS CMOT JOBECTH PEIICHHE /10 KOHIIA IIPH Y4acTUH 9K3aMEHATOPa, U B OTBETaX Ha
BOIMPOCHI K3aMEHAIIMOHHOTO OUJIeTa JOMYIIEHBI OIIHOKH.

Ouenka: 2
Onucanue xapakmepucmuku 6bINOJIHEHUs 3HAHUA. BBICTABIIETCS, €CIIU IPAKTUYECKOE 3aJaHIE HEe
BBINOJIHEHO WJIM HE JJaHbl OTBETHI HAa BOIIPOCHI AK3aMEHALIMOHHOTO OMJIeTa U HE BBIIIOJIHEHBI
KpUTEPUHU U1 OLIEHKH 3 («yIOBIETBOPUTEIILHOY).

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B COOTBETCTBUHM ¢ [lonmoxeHneM o OauIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U SK3aMEHAIIMOHHOM COCTABJISIONINX.

8 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluM: DK3aMEH

IIpumep Ounsera

3K3AMEHAIIMOHHBIN BUJIET

NeXX Ymeeporcoar

Kadenpa I[IapoBbIX 1 ra3oBbIX

M3H | Typoun 3aB.kadenpoii

Hucuurmimza « ABTOMaTUYECKOE PEryJIUpPOBAHUE
TypOOYCTaHOBOKY

HucTutyT 91MU 20XX .

1. KonpeHcannonHas nmapoBasi TypOWHa Kak OOBEKT peryIHpoBaHus. MOMEHTHBIE XapaKTePUCTHKH
TypOuHBI U reHeparopa. CaMoperyIMpoBaHHe.

2. CraTudeckas 1 JMHAMUYECKas yCTOMYMBOCTh MapauIebHON pabOThl FeHepaTOpa ¢ IHEPTOCUCTEMOMM.,

3. Cxema peryaupoBaHUsl.

e

Figure 1 Cuctema macnocHab>KeHus, peryaimpoBaH1a U 3alUTbl KOHAEHCALUOHHOM TYpOuHbI JIM3 63 npomeKyTouHOro
neperpesa napa
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IIpoueaypa nposenenust

DK3aMeH MpOBOJUTCS B YCTHOM @Qopme 10 OuieraM COMNIACHO MPOrpaMMe 3K3aMeHa.
DK3aMEHAIlMOHHBIA OWJIET BKJIIOYAET J[Ba TEOPETHUYECKUX BOMPOCAa U MPAKTUUYECKOE 3a/laHHe.
BpeMms Ha moarotoBky - He 6osee 60 muH. Bpems onpoca - He 6omee 30 muH.

I Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C60CHUA OUCUUNIUHDL

1. Komnerenuusi/Muauxarop: N/1-6pnk-2 [IpuanMaer 060CHOBaHHbIE TEXHUYECKUE PELICHUS TIPH
IPOEKTHUPOBAHNU 00bEKTA MPO(PECCUOHATBHOMN 1€ TENbHOCTH

Bomnpocel, 3axanus
1.ITpuMepnl TEOPETHYECKUX BOMPOCOB:

1. KonneHcannonHas maposasi TypOuHa Kak 0ObEKT peryinupoBaHusi. MOMEHTHbIE
XapaKTepUCTUKHU TYpOUHBI U reHepaTopa. CaMOperyJnpoBaHue.

2. CraTnueckasi 1 AMHaAMUYECKasi yCTOWYMBOCTD MapajlieIbHOM paboThl reHepaTopa ¢
SHEPrOCUCTEMOM.

3. IIporpammer perynupoBanus seproomokoB ADC ¢ peakropamu tuna BBOP, ux
JIOCTOMHCTBA U HEJOCTaTKU.

4. Be10op nepeiaTouHbIX YUCET OT PEryIssTOPOB K CEPBOMOTOPAM U3 YCIOBHM
HE3aBUCHUMOCTH PETYJINPOBAHMUSL.

5. MexaHu3Msbl yrnpaBieHus TypOUHON U UX BO3JCHCTBHE HA CTATUYECKHE XaPaKTEPUCTUKH
peryiupoBaHHusl.

6. [TapannensHas pabota TypOOreHepaTopoB.

7. TypOuHa ¢ IpOMEKYTOUHBIM [IEPETPEBOM KaK OOBEKT PEryIHMpOBaHUS.

8. PerynupoBanue TypOMH ¢ IpoTHBOAaBIeHHEM. [IpUHIMITHAIbHBIE CXEMBI PETYIMPOBAHUS.
9. DnexTporuapaBiIuecKue Npeodpa3oBaTeH.

10. PerynupoBanue TypO6uH ¢ 0oT60poM napa. CBSA3aHHOE U HECBSA3aHHOE PETYIMPOBAHHUE.
ABTOHOMHOCTbH (HE3aBUCUMOCTh) peryiupoBanus. [IpuHIMNNaTbHBIE CXEMBI PEryIUPOBAHUS.
11. I[ToBsllIeHNE MOXApHOH 0€30MaCHOCTH TYPOUH.

12. Perynupytouiue opransl TypOuHsl. Perynupyromue kinanansl. [loBopoTHble nuadparmsl 1
3aCJIOHKH.

2.Ilpumepbl NPaKTUYECKUX 3a/IaHUN:

3aganue Nel

Ha 3axpsimue
knanarol ‘

B cucmemy
Jawums!

Ha cmasxy noduunnuxob

— r

9
% 0Om nyckobozo macagrozo Hacoca

3aganue No2
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Figure 2 Cuctema macnocHabkeHus, perynmpoBaHUA U 3aLMTbl KOHAEHCALMOHHOM Typ6uHbl JIM3 63 NnpomMeKyTOUHOro
neperpesa napa

3amanne Ne3

Figure 3 Cucrema macnocHab>KeHus, peryainpoBaHMa U 3alLUTbl BIaXKHONapoBoi Typ6uHbl JIM3 gna A3C

Marepuajbl 11l IPOBEPKH OCTATOYHBIX 3HAHMI
1.3ananus hopmupyroTes caydaitHeiM o0pa3om u3 0a3bl 3a7jaHuii. B TecTpoBaHuE BKIIOYESHBI
TEOPETUIECKHE BOIIPOCHI, TPEAIIOIATAIOIIIE TUO0 BRIOOP OJTHOTO BEPHOTO OTBETA U3
MPEJIOKEHHBIX, THOO HECKOIBKHUX BEPHBIX OTBETOB U3 MPEAIOKEHHBIX BAPUAHTOB, U 331aHUS
CBOOOJTHOTO M3JIOKEHUS U(WITH ) HeOOJIbIIINE BRIYMCIUTENIbHBIE 3a/1a4i Ha ocHOBe KM

II. Onucanue wikanvl oueHuganus

Ouyenka: 5
Onucanue xapaxmepucmuxu 6bINOJIHEeHUs 3HAHUS: BBICTABIISETCS, €CITU MPABWIHLHO BBHITOJIHEHO
MPAKTUYECKOE 3a]]aHKe W TTPH OTBETE HAa BOIPOCHI IK3aMEHAIIMOHHOTO OWIeTa U Ha
JIOTIOTHUTEIHHBIE BOMPOCH 00YUAIOIITUIICS MOKa3all, 4TO BIAJeET MaTePHAIOM H3yUYEeHHOM
JICITUTUIAHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHMS JUTSI OOBSICHEHUS PA3IMYHBIX TPOIIECCOB WITH
pelieHus 3a1ad.

Ouyenka: 4
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Onucarue xapakxmepucmuxu 8bINOJIHeHUs 3HAHUS: BBICTABIISETCS, €CITU MPABWIHLHO BBITOIHEHO
MPaKTUYECKOE 3a/IaHKME WM B HEM JIOMYIIEHO He 0oyiee OHOM OMMOKH, KOTOpas Obliia
CaMOCTOSITEIILHO HCIIPABJICHA 00YJAIOIIUMCS, ¥ TIPU OTBETE HA BOMPOCHI 3K3aMEHAIMOHHOTO
OwJieTa ¥ Ha JIOTOJIHUTEIbHBIC BOIPOCH 00YYAIOIIHICS TOMYCKaeT HErpyOblie OIIMOKH.

Oyenka: 3
Onucanue Xxapakmepucmuky 6bINOJHEHUs 3HAHUS: BBICTABIIIETCS, €CIIA B BBIITOJHECHHOM
NPAaKTUYECKOM 3a/IaHUH JIOMYIICHBI TPYObIC OINOKH, KOTOPBIE 3aTEM UCIIPABIICHbI 00 yJarOIIUMCS
[IPH y4aCTHUHU 9K3aMEHATOpa MJIH IMPAKTHYCCKOE 3aaHUE HE BITOJHEHO B IIOJIHOM 00bEME, HO
00y4aroIUiCs CMOT JIOBECTH PEILICHHE JI0 KOHIIA IPH YUYaCTHH dK3aMEHATOpa, ¥ B OTBETaX Ha
BOIIPOCHI 9K3aMEHAI[HOHHOTO OMJIeTa JOMYIIEHBI OITHOKH.

Oyenka: 2
Onucanue xapakxmepucmuku blNOJIHeHUs. 3HAHUSL: BBICTABIIACTCS, €CIU MPAKTHYECKOE 3a/IaHue HE
BBITIOJTHEHO WJIH HE JIAHBI OTBETHI HA BOTIPOCHI IK3aMEHAIMOHHOTO OWJIETa ¥ HE BHITIOJTHEHBI
KPUTEPHH JUTS OIICHKH 3 («yIOBJICTBOPUTEIIHHOY).

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISIOIINX.
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