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1. Henu u 3a1a4m QU CHUTLTHHBI

1.1. leau AUCHUNIHHBI

Jatp noHATHs 0 UU(POBBIX CUCTEMAaX aBTOMAaTHKHU, UX COBPEMEHHOM TEXHUYECKON peanus3anu u
METOAaX HUX aHaJM3a M MPOEKTUpOBaHUs. JOCTHIKEHHE YKa3aHHOU IeNU CIIOCOOCTBYET (hOPMUPOBAHUIO
komneTeHImi: [IK-2 cmocoOHOCTh NMPUMEHATh COBPEMEHHBIC TEOPETHYECKHE M IKCIEPUMEHTATbHBIC
METOABl pa3pabOTKU MATEMAaTHYECKUX MOJETCH MCCIeTyeMbIX OOBEKTOB M TMPOIECCOB, OTHOCSIIMXCS K
po¢eCCHOHATBHON EeATeTLHOCTH 0 HaNpaBieHUI0 MoAroToBku; u [1K-5 crmocoOHOCTh aHAIM3UPOBATH
pe3yJbTaTbl TEOPETUYECKUX M OKCIIEPUMEHTAJIbHBIX HCCIIEOBAaHUM, J1aBaThb PEKOMEHJALUU 0
COBEpPIIIEHCTBOBAHUIO YCTPOMCTB U CUCTEM, TOTOBUTH HAay4YHbIE MMYOIUKAIIMU U 3asBKH HAa N300peTeHUSI.

1.2. 3agaum AMCHMIIHMHBI
—  O3HAKOMJICHHE CTYJIEHTOB C ITU(POBBIMU CHCTEMaMHU PETYITHPOBAHHUS, UX
—  THUNOBBIMHU CXEMaMH U dJIEMEHTAMH,
—  TPUBUTHE CTYJICHTAM HABBIKOB aHAIIM3a U CUHTE3a IIU(PPOBLIX CUCTEM
—  yOpaBlICHHS, B TOM YHCII€ C MUHU- U MUKpO- OBM B KOHTYpe ynpaBieHus,
—  TPUBHUTHE CTYACHTAM HABBIKOB YKCIIEPUMEHTATIHLHOTO HCCIICIOBAHUS
—  IU(POBBIX CHCTEM aBTOMATHYECKOTO YIIPABIICHHUSI.

2. Mecto nmucuuimuiaibl B cTpykrype OITOII
Huctunmuna «l{udposeie cuctemsr aBromarudeckoro ymnpasienus» (b1.B.OJ1.2) otHOcuTCs K
670Ky 1 (BapuaTHBHAS 4acTh).
[IpenmecTBylouMMI  TUCHUIUIMHAMU, (OPMUPYIOIIMMHM  HauyajbHble 3HAHUA, SBISIIOTCS:
CoBpeMmeHHbIe ITPOOJIEMBbI TEOPUH YIIPABICHUS.
[TocneayomumMu  TUCHUIUIMHAMU  SBJISIOTCSA: KOMIBbIOTEpHBIE TEXHOJOTMHM YIpaBIEHUS B
TEXHUYECKHX CHCTeMax, MareMaTnyecKoe MOJICTMPOBAHNE OOBEKTOB M CUCTEM YIIPaBIICHHUSL.

3. TpeGoBanusi K pe3yJibTaTaM 0CBOEHM S JUCUMIIJIMHBI

[Ipornecc n3yueHus TUCIMITIIMHBI HAIPaBJIeH Ha (POPMUPOBAHUE CIICAYIOIIUX KOMIIETECHIIUMI:

— IIK-2 crnocoOHOCThIO TPUMEHATH COBPEMEHHBIE TEOPETHYECKHE M OKCIICPUMEHTAIBHBIC
METOABl pa3pabOTKU MaTeMaTHUYeCKUX MOJEJEH HCCleayeMbIX OObEKTOB U IPOIECCOB, OTHOCSIIMXCS K
po¢eCCHOHAIBHOM JIESITETbHOCTH 10 HAPABJICHUIO TIOATOTOBKH;

— IIK-5 cnocoOHOCThIO aHANIW3UPOBATh PE3YIAbTAaThl TEOPETUYECKUX U AKCIEPUMEHTAJIbHBIX
WCCIIEI0BAHNM, 1aBaTh PEKOMEHJAIMU 110 COBEPUICHCTBOBAHUIO YCTPOMCTB U CUCTEM, TOTOBUTH Hay4HbIE
MyOIUKAIMK U 3asIBKU Ha N300peTeHus;

B pesynbrare nu3ydeHus IUCHUIUITMHBI 00y4atomUnics JOKEH:

— 3HATh OCHOBHBIC MOJOXEHHUsS Teopuu LU(ppoBbix cucteM ympasieHus (LICY), npuHuns u
METOABl MOCTpoeHus, mpeoOpazoBanuss momeneir LICY, meromer pacuéra LICY mno nuHEHHBIM W
HEJIMHEWHBIM HENPEPBHIBHBIM U TUCKPETHBIM MOJIEISIM OOBEKTOB MPHU JETEPMUHUPOBAHHBIX U CITYyYalHbBIX
BO3JIEUCTBUIX

—  yMeTb IPUMEHSATH MPUHLUIBI U METOAbI TOCTPOCHUS LU(PPOBBIX MOJENEH, METO/IbI aHaIN3a
Y CHHTE3a IPU MPOCKTUPOBAHUH U MCCIIETIOBAHNHU LIU(POBBIX CHCTEM M CPEICTB YIPaBICHUS

— BJaJeThb MNPUHIUIAMM W METOAAMM aHajih3a M CHHTE3a LHU(PPOBBIX CHUCTEM U CPEICTB
ABTOMAaTUYECKOTO YIpaBICHUS

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OOmast TpyAOEMKOCTh JAWUCHUILTUHBI cocTaBisieT 4.0 3a4eTHBIX EAMHHUIBI M TPEJCTaBICHA B
Tabmuue 4.1.
Tabnuma 4.1 — TpynoeMKOCTh IUCIUILTUHBI

Bunbl yueOHOM nesTeNbHOCTH Bcero uacos CemecTpsl

1 cemectp
AynutopHsble 3aHATH (BCEro) 40 40
Jlexknuu 12 12
[IpakTyeckue 3aHATHS 10 10
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JlaGopatopHbie paboThHI 18 18
CamocrosiTenbpHas pabota (Bcero) 68 68
Odopmiterre oT4eTOB 110 JTabOpaTOpPHBIM padboTam 16 16
[TpopaboTka IeKIHOHHOTO MaTepuata 10 10
CamMocTosiTeTbHOE U3y4eHHE TeM (BOTIPOCOB) 26 26
TEOPETUUYECKOM YacTH Kypca

IToaroroBka Kk IPaKTUYECKUM 3aHATUAM, CEMUHAPAM 16 16
Bcero (6e3 ax3amena) 108 108
[ToaroroBka u cradya sK3ameHa 36 36
OO6mmast Tpy10eMKOCTh, 4 144 144
3aueTHnle EaquHuUIn: 4.0 4.0

5. ConepxaHue IMCUMILIAHBI
5.1. Pa3zgesbl AMCHUIVIMHBI U BUbI 3AHATHI
Paznenbl nUCHMIUTMHBI U BUJIBI 3aHATUN TTPUBEACHBI B TabmuIe S.1.
Ta6nuna 5.1 — Pa3aensl AUCIUIIMHBI M BUJIBI 3aHATHHA
HasBaHus pa3/ienoB JUCIHUILTHHBI E YR 80 8E S8 meBr=32825=
1 cemectp

1 O6mmas pyHKIIMOHAIEHAS CXeMa U 1 0 0 1 2 [1K-2
COCTaB IU(PPOBBIX CUCTEM

peryIupOBaHUs.

2 MaremaTn4yecKkoe ONucaHue nporeccoB 2 2 0 10 14 IIK-2, IIK-5
KBAaHTOBAaHUS U (QUIIBTPAIIUH B IU(POBBIX

CUCTEMax

3 Meton z-ipeoOpazoBaHus 11 15 IIK-2,TIK-5
4 Meton npoCTpaHCTBA COCTOSTHUI 15 23 IIK-2, [IK-5
5 MozaenupoBaHu€e CUCTEM YIPABIEHUS C 2 0 6 6 14 IIK-2, [IK-5
pUMEHEHHEM U(POBBIX METOJIOB

6 AHanu3 MUGPOBBIX CUCTEM yIPABICHUS 1 2 0 5 8 [1K-2, T1K-5
7 CuHTe3 UPPOBLIX CUCTEM 2 2 8 20 32 IIK-5
Nroro 3a cemecTp 12 10 18 68 108

Hroro 12 10 18 68 108

5.2. Conep:xkanue pa3aesoB M CHUIIMHBI (110 JEKIUAM)
CopeprkaHue pa3aenoB TUCIUILIAH (TI0 JIEKIUSAM) TIPUBEICHO B Tabiuiie 5.2.
Tabnuma 5.2 — ComeprkaHue pa3aenoB TUCIUIUIHH (TI0 JEKITUSIM)
Ha3zBanus pa3znenos ConeprxaHue pa3aesioB TUCIUILIHHBI 110 JICKIIUSIM 8E38. =8 ¢
1 cemectp
1 O6mas TumnoBsle CTPYKTYpHBIE U (PYHKIIMOHAIBHBIE CXEMBI 1 I1K-2

GbyHKIIMOHATBHAS CXeMa 1
cocTaB IU(PPOBBIX
CHCTEM PeryJIUpOBaHUS.

M (ppoBbIX cucTeM aBTOMaTuku. OOBEKTHI TU(PPOBBHIX
CUCTEM yIpaBlieHUsI. XapaKTePUCTUKH OOBEKTOB, UX
MaTeMaTu4ecKoe OMMCaHue. DIEMEHTHI TUPPOBBIX
CHCTEM: YCTPOICTBO CBS3HM ¢ 00BEKTOM, aHAJIOTO-
ndpoBoit mpeobpazoBarenp, 1U(po-aHATOTOBBIN
npeoOpaszoBarelb, yCTPOWCTBO BRIOOPKH U XpaHEHUS,
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MYJIBTUILIEKCOP U JEMYIIBTUILIEKCOD.

Hroro

2 Maremarudeckoe
OTHCaHHE MPOIIECCOB
KBAaHTOBAHUS U
¢GubTpanyy B UQPPOBBIX
cucTeMax

[IpeoOpazoBanue u 00pabOTKa CUTHAJIOB B ITIU(PPOBBIX
cucTeMax yrpasJieHus. MaTtemMaTuueckoe OMCaHnue
npouecca KkBaHToBaHusl. [loHATHE HIeanbHOTrO
KBaHTOBaress1. PeanbHbIil KBAaHTOBATENb.
BoccranoBieHne curuana no JUCKpEeTHBIM
BbIOOpKaM. YCTPOHCTBA BOCCTAHOBJICHUS
(bunprpanun) curHana.

Hroro

I1K-5

3 Metogn z-
npeoOpa3oBaHUs

OcnoBel MeTona. [TonsTue z-npeodpazoBanusi.
NmmynbcHast (quckpeTHas )epeaarodnas (QyHKIus.
CTpyKTYpHBIH aHAJIN3 HUPPOBBIX CUCTEM.
HccnenoBanne MporeccoB MEeX1y MOMEHTaMHU
KBAaHTOBaHUs: METO/ [[pOGHOI‘O KBAHTOBAaHUS U
MOIU(PHUITUPOBAHHOE Z-TIPpeoOpa3oBaHue.

Hroro

I1K-2, IIK-

4 Meton npocTpaHCTBa
COCTOSTHUM

Oco0eHHOCTH METO/Ia MPOCTPAHCTBA COCTOSIHHM B
MPUMEHEHUU K U(POBBIM CUCTEMaM. YpaBHCHHUS
cocrosiHus. [Ipsimoe u obpaTHOEe BpeMsl B ypaBHEHUSIX
COCTOsIHMS. Pelienre TUCKpEeTHBIX YpaBHEHUN
coctosiausl. [lepexonnas(pyHaameHTanbHas)
Marpuiia. CBsi3b YPaBHEHHI COCTOSHUSA C
nepenarouHoit pynkiuei. [TonsTue qrarpaMmmel
COCTOSIHUS. METObI JEKOMIIO3ULIMY TIEPEAATOUHOMN
byukuun. CBs3b MEXY YIPaBIIEMOCTBIO,
HAOTI0IaeMOCTHIO U TIEPEAaTOYHBIMU (DYHKITHSIMHU.

Hroro

I1K-2

5 MonenupoBanue
CHCTEM YIIPABIICHUS C
IpUMEHEHHEM I (PPOBBIX
METOJI0B

[TpumeneHust ycTpOUCTB BBIOOPKU M XpaHEHHUS.
Metonabl YMCIEHHOTO UHTErpUpoOBaHusi. Meron z-
¢dbopm. MeTos mpocTpaHCTBa COCTOSIHHIM €
npuMmeHenuem Y BX.

Hroro

I1K-5

6 AHanu3 IUQPPOBBIX
CHCTEM YIIPaBICHUS

YcToHYHBOCTh, HEOOXOAMMOE U IOCTATOYHOE YCIOBHE
YCTOMYMBOCTH. JIMCKPETHBIE aHAJIOTH KPUTEPHUEB
YCTOMYHMBOCTHU: aNredpandecKkrue KpUTepuu, KpUTepuit
ycToitunBocTy MuxaiinoBa u HaiikBucra.
[TepexoaHble MPOIECCHI, OMTUOKN B THITOBBIX
pexumax.

Hroro

I1K-5

7 Cunte3 mugpoBhIX
CUCTEM

MeTtonsr cunTe3a 1udpoBeIx cucreM. CHHTE3
AHAJIOTOBBIX PETYISATOPOB: MOCIEAOBATEIbHBIX, B
obOpatHoii cBs3u. Peanuzanus u cuHTe3 UPPOBHIX
perymsitopos. Lludposoit ITU/]-perynstop. Cunte3
CUCTEM C MUHUMAJIbHBIM BPEMEHEM IIEPEXOITHOTO
nporecca.

Hroro

I1K-5

Nroro 3a cemecTp
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5.3. Pazgeqbl AMCHUIUIMHBI M MEKIUCIMILIMHAPHBIE CBS3M € 00ecneYnBAOIMMH (TIPeabI 1y UMM )
U o0ecneyBaeMbIMH (IMOCTEAYIOIIUMH) JTUCHUUILIHHAMHU
Paznensl MUCIUTUIMHBI U MEXIUCHIUIITMHAPHBIE CBSI3U C O0ECIECUMBAIONUMU (TIPEIBITYITUMU) U
obecrieunBaeMbIMH (TIOCIIETYIONMMHI ) AUCITUTUTMHAMY TIPEICTaBICHbI B TabmuIe 5.3.
Tabnuma 5.3 — Pa3nensl IUCHUIIIMHBI U MEXKIUCIUIUTMHAPHBIE CBSA3U

Ne paznenoB qaHHOUW MUCHUIUIMHBI, A1 KOTOPBIX HEOOXOIUMO
HauMeHOBaHHE TUCIUTLIMH M3ydeHre 00eCneurBaONINX U 00€CTIEYMBACMBIX TUCITUTLINH

1 2 3 4 5 6 7

[IpenmectByronme QUCHUIIITMHBL

1 CoBpemMeHHbIE TPOOIIEMBI TEOPUU

+ +
YIPABJICHUS
[Tocnenyromuye TUCUUTUIHBI
1 KommnbroTepHble TEXHOJIOTUH
YIOPaBICHUS B TEXHUYECCKUX + +

CHUCTEMAX

2 MareMaTuyecKkoe MOJICTMPOBaHE

+ +
00BEKTOB U CHCTEM YIPABJICHUS

5.4. CooTBeTcTBHE KOMIIETEHIM A, )OPMHUPYEMBIX PH U3YYEHUH JUCUMILIIMHBI, 1 BUIOB 3aHATHI
CootBercTBHE KOMMETCHUUN, (POPMUPYEMBIX MPU H3YUYEHUU TUCHUIUIMHBI, U BUIOB 3aHATUI
MpeCTaBIeHO B Tabmuie 5.4.
Tabnmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHWW NUCIMIUIMHBI, U BHJIOB
3aHATUU

Bune! 3agsatuil

o . < o S . < pra— ) DopMbI KOHTPOJIA
alia FaddsE 59 ac O = &9

Kowmrme
TEHIIA
n

s

+ + + KontponpHas pabdora,
OrueT 1o
WHIUBUTYAIbBHOMY
3aJIJaH110, DK3aMCH,
Koncnekr caMonoaroToBKu,
Otuer no naboparopHoii
pabore, Tect

=
&
[\
+

[K-5 + + + + KontponbHas pabora,
OrtueT 1o
WH/IUBUYAIbHOMY
3aJlaHNI0, JK3aMEH,
KoHcIekT caMOIIOATrOTOBKH,
Otuet no mabopaTopHOI
pabote, Tect

6. UnTepakTBHBIE MeTOABI M GOPMbI OPraHU3aLMH 00yYeHUS
He npenycmorpeno PVYII.

7. JJaGopaTopHbie padoThI
HaunmenoBanue naboparopHbIx padoT npuBeneHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumeHnoBaHue 1ab0opaTopHBIX paboT

(D]
Ha3zBanus pa3znenos HaumeHoBaHue 1a00paTopHBIX padoT 8 E L= 3 2
1 cemectp
4 Meron npoctpanctBa  [lomydyeHue u aHaN3 ypaBHEHUH COCTOSTHUS 4 [1K-2
COCTOSIHHI 1U(POBOI CHCTEMBI aBTOMAaTHYECKOTO YIIPABICHUS
6
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Hroro

5 MoaenupoBanue Uccnenoanne nudpoBbIx MOaeNel cucteM [K-2
CUCTEM YIPAaBJIECHUS C perynupoBaHus
MPUMEHEHUEM ITU(PPOBBIX Wroro 6
METO/IOB
7 CunTe3 HUQpOoBBIX CuHTe3 mocae0BaTeIbHOro U(POBOTO perynsaropa 8 I1K-5
CHUCTEM METOJIOM OUITMHEWHOTO TIpeoOpa3oBanus. MzyueHue

YCTPONCTBA, CBOWCTB M METOIOB CUHTE32a IIU(PPOBBIX

[T /I-perynsitopoB

Hroro
Hroro 3a cemectp 18

8. IIpakTHyeckue 3aHATUA (CEMHUHAPBI)
HanMeHoBaHME MPaKTHUECKUX 3aHATHH (CEMHHAPOB) IPUBEACHO B Tabmwuie 8.1.
Tabnuna 8.1 — HauMmeHnoBaHue MpaKTHUECKUX 3aHATUH (CEMHHAPOB)
9 [&]
HasBanus paszenos HanMmeHOBaHNe MPaKTHYECKHX 3aHsTHiT (cemuHapoB) , S £ 8. = & 2
1 cemectp

2 Maremaruyeckoe OmmOKM KBaHTOBAaHUS M BOCCTAHOBJICHUS CUTHAJIOB. [1K-2
OTHCaHHE MPOIIECCOB Vitoro
KBAaHTOBaHUS U
¢GubTpanyy B UQPPOBBIX
CUCTEMax
3 Meton z- CocraBiieHH€ MepeaTOuHbIX (PYHKITUH U METOT 2 I1IK-2
npeoOpa3oBaHus IpOOHOTO KBAaHTOBAHMUSL.

Hroro
4 Meron npocTpancTBa  PellleHne IMCKPETHBIX ypaBHEHUI COCTOSHHUSL. I1K-2, IIK-
COCTOSTHHI [Tepexomnas(yHaameHTaabHasH) MaTpHUIIa. 5

Hroro
6 AHanu3 UG POBBIX Kpurepuu ycroitunoctr. OmmoOKY B TUITOBBIX [1K-2
CUCTEM YIPaBICHUS peXHMax.

Hroro
7 Cunte3 mudpoBhIX Mertonbl cHTE3a U(PPOBBIX CUCTEM. ITK-5
cHCTEM Wroro
Nroro 3a cemecTp 10

9. CamocrosiTesibHasA paboTa

Buasl camoctosiTenbHON paboThl, TPYAOEMKOCTh M (POPMUPYEMbIE KOMIIETEHIIUN TPEACTABICHbI B

Tabmuue 9.1.
Tabnuna 9.1 — Buasl caMoCTOsTEIbHON pabOThI, TPYAOEMKOCTh U (POPMUPYEMbIe KOMIIETCHLIUU
Bugpl camoctostenshoit L E 4 2 % E
HasBaunus pasnenos g Sy = 2 DOpMBI KOHTPOJIA
paboThI ~ o % =3 =
1 cemectp
1 O6mras [IpopaboTka JIEKITMOHHOTO 1 [TK-2 KontpomnpHas pabdora,
(GyHKIIMOHANbHAS CXeMa U Marepuasa Tect, Ox3ameH
COCTaB IU(PPOBBIX CUCTEM Vitoro |
peryiIMpoBaHusl.
2 MaremaTnueckoe IToxroroska k 2 I1K-2, Koncnekt
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OTIHCaHKE MPOIECCOB
KBAaHTOBaHUS U
bunsTpanyu B UGPOBBIX

IPAaKTUYECKUM 3aHATHUSAM,
ceMuHapaMm

[1K-5

CaMOIIO/ITOTOBKH,
KontponbHas pabora,
Oruer o

CamocrosiTenpbHOE 6
UCTeMax WHUBUIYIEHOM
cuctema U3y4eHHue TeM (BOIIPOCOB) A HyT an
TEOPETUYECKON YacTh 3allaHHIo, 1eCT, JKk3aMeH
Kypca
[IpopaboTka JIEKITMOHHOTO 2
Marepuaa
Hroro 10
3 Meton z- IToxroroska k 4 [1IK-2 KoHcnekT
npeoOpa3oBaHus MPAKTHYECKUM 3aHITHIM, CaMOTIOITOTOBKH,
ceMuHapaMm KontponsHnas pabora,
CamocrosiTenpHOe 6 Order no
H3Yy4YCHHE TeM (BOIIPOCOB) HHHHBHHygIBHOMy
TEOPETUYECKON YaCTh 3aJaHuto, theT 1o
nabopaTtopHoit pabore,
Kypca
TecTt, Ok3amMeH
[IpopaboTka IeKIMOHHOTO 1
marepuasna
Hroro 11
4 Meton npocTpaHCTBa IToxroroska k 2 I1K-2, KoHcnekT
COCTOSIHUM NPAKTUYECKUM 3aHATHUAIM, IIK-5 CaMOITOJITOTOBKH,
ceMuHapam KontponsHnas pabora,
CamocrosiTenpHOE 8 Order no
u3ydeHue TeM (BOIPOCOB) HHHHBHHygIBHOMy
TEOPETUYECKON YacTh 3a[laHulo, theT 1o
nabopaTtopHoii pabore,
Kypca
TecTt, Ok3amMen
[IpopaboTka JTEKITMOHHOTO 1
Marepuaa
Odopmitenne 0T4eTOB 10 4
nabopaTtopHbeIM paboTam
Hroro 15
5 MogenupoBanue cucrem [IpopabGoTka JEKITMOHHOTO 2 IIK-5, Otuer o maboparopHoii
YIpaBJIECHHUS C Marepuasa I1K-2 pabore, Tect, Dx3ameH
MpUMEHEHHEM HPPOBLIX OdopmIieHre 0TYETOB 110 4
METOZ0B 1abopaTopHBIM paboTam
Hroro
6 AHann3 U pPOBHIX IToaroroska k 4 | IIK-2, Koncnekr
CHCTEM YIIPaBJICHUS MPAKTUYECKUM 3aHATHM, I1K-5 CaMOIIOJTrOTOBKH,
ceMuHapaMm KontponbHas pabora,
[TpopaboTka JTeKIIMOHHOTO 1 Orger no
MaTepHana WHIUBUIYAIEHOMY
3amanuio, Tect, Dk3aMeH
Hroro
7 CuHTe3 MU(PPOBHIX IToaroroBka k 4 IIK-5 Koncnekr
CUCTEM MPAKTUYECKUM 3aHITHSIM, CaMOTIO/ITOTOBKH,
ceMuHapaMm KontponbHas pabora,
CamocrosiTepHOe 6 Orser no
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H3Yy4YCHHE TeM (BOITPOCOB)
TEOPETUYECKON YaCTh

WHIMBUIYAIbHOMY
3amannio, OTyeT 1o

Kypca nabopaTtopHoii pabore,
[IpopaboTka JIEeKIMOHHOTO 2 Tecr, Ixsamen
marepuasa
OdopmieHre 0TYETOB 110 8
1abopaTopHBIM paboTam
Uroro 20

HWroro 3a cemectp 68
ITonroroBka u cmada 36 DK3aMeH
IK3aMeHa

Hroro 104

10. KypcoBas pa6ora (mpoeKT)
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucremMa JJisi OEHKH YCII€BAeMOCTH 00y4al0IIHXCH

Ta6nuna 11.1 — banabHbIe OLEHKH 7151 3JIEMEHTOB KOHTPOJIS

11.1. BanabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIS

. N MakcumanbHbINA
. MakcuManbHBIN MakcuManbHBIN
DneMeHTHl yueOHOU 6as 3a nepuon Bcero 3a
6amm Ha 1-yto KT ¢ Gam 3a mepuon
NEeITEIbHOCTH Mexny 2KT u Ha ceMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
Koncnekr 2 4 6 12
CaMOMOATOTOBKH
KonTponpHas padota 7 5 7 19
Otuer no 3 3 9
UHAUBUIYAIbHOMY
3a/1aHUIO
Otuet mo mabopaTopHOt 15 15 30
pabote
Nrtoro makcumym 3a 12 27 31 70
epUos
DK3aMeH 30
Hapacratomum utorom 12 39 70 100
11.2. IlepecyeT 62/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOUYKH
[lepecuer 6amIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCcTaBieH B Tabiuue 11.2.
Tabnuna 11.2 — I[epecuer 6anmioB B OIEHKH 32 KOHTPOJIBHBIC TOUKH
baiel Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka
>90% ot MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 5
Ot 70% 1o 89% ot makcuManbHOM cyMMbI O6aioB Ha aaty KT 4
Ot 60% 10 69% oT MakcuManbHOU cyMMbI OaioB Ha aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OasuioB Ha naty KT 2

11.3. IlepecyeT cyMMBbI 02/1710B B TPAAUIMOHHYIO H MEKITYHAPOIHYIO OLIEHKY

[lepecuer cymmbl 0amioB B TPaIUIMOHHYIO U MEXIYHAPOAHYIO OLIEHKY MpPEACTaBJIeH B Talnuie
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11.3.
Tabmuna 11.3 — I[epecuer cymmbl 6aIOB B TPATUITMOHHYIO M MEXTYHAPOIHYIO OIICHKY

HtoroBast cymma 0anos,

Onenka (I'OC) YYHUTHIBACT YCIEITHO CIAHHBIN Omnenka (ECTS)

IK3aMEH

5 (oTM4HO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85 -89 B (ouennb xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
6569 D (ynoBneTrBopHUTEIBHO)

3 (YyAOBIETBOPHUTENIHHO) (3a4TEHO) 60 - 64 E (HoCpeiCTBeHHo)
2 (seynoBIeTBOpHTELHO) (HE Hwxe 60 6ammos F (meynoBneTBopHUTEIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE 0O0ecneyeHne TUCUUNINHbI

12.1. OcHOBHas IUTEpaTypa
1. [udpoBsie cUCTEMBl aBTOMATHYECKOTO PETYIMpOBaHMs: YdyeOHOe mocobue il MarucTpoB
HaIpaBJICHUs TIOATOTOBKH "YrpaBieHue B TexHudeckux cuctemax" 27.04.04 / Kapmo A. I'. - 2015. 216

c. [Dnexrponnsiit pecypc] - Pexum mocryma: https://edu.tusur.ru/publications/6244, nara oOparmieHus:
21.05.2018.

12.2. lononHMTEIBHAS IUTEPATypa
1. Maremaruueckre OCHOBBI TEOpHH cUcTeM: YuebHoe nocobue / Kapros A. I - 2016. 230 c.

[DnexTponHbIii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/6266, nara oOpaiieHwus:
21.05.2018.

12.3. YueOHO-MeTOOHYECKHE MTOCOOUS

12.3.1. O0s13aTesibHbIE Y4eOHO-MeTOAMYeCKHe MOCo0Uu s
1. IudpoBbie cuCTEeMBbl aBTOMAaTHYECKOTO YIpPaBICHHS: Y4YeOHOE METOIUYECKOEe TOocoOue Jyist
MarucTpoB HarpaBlIeHHs MOATOTOBKU «YIPaBJIeHUE B TEXHUUYECKHX cuctemax» 27.04.04 / Kapros A. T. -
2016. 38 c. CamocTtosaTenbHas padora - 9-15 c. [Ipakruueckue 3ansaTus - 16-23 c. JlabopaTopHbie 3aHATHS

- 24-38 c. [DnexrpoHHblii pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/publications/6245, nara
obpamenus: 21.05.2018.

12.3.2. YyeOHO-MeTOAMYECKHE OCOOUS ISl JIMI] C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJU/I0B

VY4ebHo-MeToaMYeCKHe MaTepralbl sl CAaMOCTOSATENILHON U ayINTOPHONW PabOThI 00yJaronuxcs
U3 4Yucia Jv1 ¢ OrpaHuuYCHHBIMU BO3MOKHOCTAMUA 300POBbA U MHBAJIMIOB NPCAOCTABIIAOTCA B (bopMax,
aJlaITUPOBAHHBIX K OTPAaHWYECHUSM UX 340POBbS M BOCTIPUATHS HH(OPMALIHH.

J1s Iun ¢ HapylIeHUsIMHU 3peHMA:

- B ()opMe MEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOM (hOopMe YBETUUCHHBIM MIPUDTOM.

J1s UL ¢ HapyLIeHUsIMH CJIyXa:

- B ()opMe MEKTPOHHOTO TIOKYMEHTA;

- B Ile4aTHOM (hopme.

J1s1 M1 ¢ HApYIIeHUSIMH ONOPHO-ABHUTaTeIbHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. IIpopeccuonanbHble 0a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

1. Ilpu wu3yyeHMHM JUCUMIUIMHBI pEKOMEHAyeTcs oOpamarbcs K  0a3aM  JIaHHBIX,
MH(pOPMAITMOHHO-CITPABOYHBIM M TTOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTkphIT noctym:

2. https://lib.tusur.ru/ru/resursy/bazy-dannyh 20.04.2018.
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http://protect.gost.ru/ 20.04.2018.
https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya 20.04.2018.
https://elibrary.ru/defaultx.asp 20.04.2018.
http://www.tehnorma.ru/ 20.04.2018.

SNk

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHUILIUHBI U TPedyeMoe NporpaMMHoe
ob0ecnieyenmne

13.1. O6mue TpedGoBaHNs K MATEPHAJIBbHO-TEXHHYECKOMY H IIPOrPAMMHOMY 00ecre4yeHH 0
AUCHUIINHBI

13.1.1. MarepuajibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecnedyeHue AJIsl JJeKUMOHHBIX 3aHATHI
Jlis mpoBeneHust 3aHATUNA JIEKUMOHHOTO THIA, TPYNIOBBIX M MHIWBUIYaJbHBIX KOHCYIbTALUH,
TEKYIIETO KOHTPOJS W MPOMEXKYTOYHOM aTTeCTallMH HCIONB3YETCs ydeOHas ayluTOpUs C KOJTUYECTBOM
MOCaI0YHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOM M CTaHAApTHOH yueOHOoU Mebenbro. Mmerores
JEMOHCTpAIIMOHHOE 000pyAOBaHWE M Yy4eOHO-HAIISATHBIE TOCOOWs, OOECIEUMBAIONIUE TEMaTHUECKHE
WJUTIOCTPAIUH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLIUILITHHBIL.

13.1.2. MarepuaJibHO-TeXHHYECKOEe U POrPaMMHOe o0ecnedyeHue AJIsl MNPAKTHYeCKUX 3aHATHI

JlaGopatopust SJIEeMEHTOB U YCTPONCTB CHUCTEM aBTOMAaTHKHU

yueOHasi aynuTopus sl TPOBEACHUS 3aHATUN JEKIMOHHOTO THIA, y4eOHAs ayguTOpHs IS
MIPOBEICHUS 3aHATHI MPAKTUYECKOTo THIA, yueOHas ayniuTopus Ui IPOBEACHUS 3aHATHII 1aOOpaToOpHOTO
THUIIA, TOMEIICHHE NI TPOBEACHUS TEKYIIETO KOHTPOJISI ¥ TIPOMEKYTOUHOM arTecTalui, MOMEIICHUE s
CaMOCTOSITEIbHON PabOTHI

634034, Tomckas obmacte, . Tomck, Bepmnnauna ynuna, a. 74, 330 ayx.

Onucanue uMeroIerocs 000pyI0BaHUS:

- IIpoextop LG RD-DX130;

- CTeHn AJig UCClIeZIOBaHUs TPUBOIOB;

- CTeHa AJid M3y4eHus U IporpaMMHUPOBaHUs IPOMBIIIEHHBIX KOHTpouiepoB MOSCAD;

- Crenn st M3Y4eHHMsT M MPOTPAMMUPOBAHMSI TPOMBIIIJICHHBIX KOHTPOJUIEPOB CUCTEM
yIIpaBICHUS;

- Crenp nnsa uzydyenust ACY 1OpOKHBIM IBUKEHHUEM B KOMIUIEKTE;

- Crenn s uzyuenuss ACY HapyXHBIM OCBEILIEHUEM B KOMILUIEKTE;

- Crena nna cuctem [ ]J[-perynupoBanus;

- CreHn [uisi W3yYeHUs CHCTEM pETYIMpPOBAaHUS JaBICHUS HAa OCHOBE YIPABISEMOTO
AIIEKTPONPUBO/IA;

- Crenn mis w3ydenuss CY [BIDKEHHEM Ha OCHOBE HHTEIUICKTYAIbHOTO AIIEKTPOIPUBOIA
MEPEMEHHOTO TOKa;

- CTeH AJi UCTIONB30BaHUS CHCTEM OecTiepeOOHHOTO AIEKTPOIUTAHNS,

- YueOnbIit ctena Ha 6asze mornueckux moayneit LOGO;

- YueOHsbI#l cTeH] Ha 6a3e mpOrpaMMUPYEMOTO JIOTHIECKOTO KOHTPOJLIEPa;

- VdeOHBIN JJIEKTPOMEXaHUYECKUH pPOOOT € KOMIBIOTEPHBIM YIPaBICHUEM W JJIeMEHTaMHU
TEXHUYECKOTO 3PEHUS;

- Okpan unrepaktuBHbli SMARTBOARD;

- KoMrutekt cnennanu3upoBanHoi yueOHOM Mebenu;

- PaGouee mecTo npemnonaBarers.

[IporpammHoe obecrieueHue:

— Far Manager

— Mathcad 13,14

— Microsoft EXCEL Viewer

— Microsoft PowerPoint Viewer

— Microsoft Word Viewer

— Windows Server 2012 R2

— Windows XP Professional Edition
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13.1.3. MarepuajibHO-TeXHHUYECKOEe U MIPOrPpaMMHOe odecriedeHne JJ15 Ja00paTOPHbBIX padoT

JlaGopatopust SJIEMEHTOB U YCTPONCTB CUCTEM aBTOMAaTHKHU

yueOHasi aynuTopus A TPOBEACHUS 3aHATUN JIEKIMOHHOTO THIA, y4eOHAs ayguTOpHs IS
MIPOBEICHUS 3aHATHI MPAKTUYECKOTO THIA, yueOHas ayniuTOpus Ui IPOBEACHUS 3aHATHI 1aOOpaTOpHOTO
THUIIA, TOMEIICHHE NIl TPOBEACHUS TEKYIIETO KOHTPOJISI ¥ TIPOMEKYTOUHOM arTecTalii, OMEIICHUE s
CaMOCTOSITEIbHON PabOTHI

634034, Tomckas obmacte, . Tomck, Bepmnnuna ynuna, a. 74, 330 ayx.

Onucanue UMeroIerocs 000pyI0BaHUS:

- IIpoextop LG RD-DX130;

- CTeHn AJig UcClieZIOBaHUs IPUBOIOB;

- CTeHa AJid M3y4eHus U IporpaMMHUPOBaHUs IPOMBIIUIEHHBIX KOHTposuiepoB MOSCAD;

- Crenn st M3y4eHHMsT M TMPOTPAMMUPOBAHMSI TPOMBIIIJICHHBIX KOHTPOJUIEPOB CUCTEM
yIpaBICHUS;

- Crenp nnsa uzydenust ACY TOpOKHBIM JIBUKEHUEM B KOMIUIEKTE;

- Crenn s uzyuenuss ACY HapyXHBIM OCBEILIEHUEM B KOMIUIEKTE;

- Crenn nna cuctem [ ]J[-perynupoBanus;

- CreHn [uisi W3yYeHUs CHCTEM pETrYIMpPOBAaHUS JaBICHUS HAa OCHOBE YIPABISEMOTO
AIIEKTPOTPUBO/IA;

- Crenn mis w3ydenuss CY [BIDKEHHEM Ha OCHOBE HHTEIUICKTYAIbHOTO AIIEKTPOIPUBOIA
MIEPEMEHHOTO TOKa;

- CTeH AJi UCTIONB30BaHUS CHCTEM OecriepeOOHHOTO AIEKTPOIUTAHNS;

- YueOnbIit cteHa Ha 6asze morunueckux moayneit LOGO;

- YueOHsblil cTeH] Ha 6a3e mporpaMMUPYEMOTO JIOTHIECKOTO KOHTPOJLIEPA;

- Y4eOHBIN DIEKTPOMEXaHUYECKUH pPOOOT C KOMIBIOTEPHBIM YIPaBICHUEM W JJIeMEHTaMHU
TEXHHYECKOTO 3PEHUS;

- Okpan unrepaktuBHbli SMARTBOARD;

- KoMrutekt cnennanusupoBanHoi yueOHOM Mebenu;

- PaGouee mecTo npemnoaBarers.

[IporpammHoe obecrieueHue:

— Mathcad 13,14

— Microsoft EXCEL Viewer

— Microsoft PowerPoint Viewer

— Microsoft Word Viewer

— Windows Server 2012 R2

— Windows XP Professional Edition

— Amnammzarop Tpaduka Wireshark

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPaAMMHOe obecriedyeHue JAJIs1 CAMOCTOSATEIbHOI padoThl
Jnst camocTosATeIbHOM pabOThl MCHOJB3YIOTCS Y4YeOHBIC ayaIuTOpUH (KOMITBIOTEPHBIC KJIACCHI),
PaCIOJIOKEHHBIE TIO a/IpecaM:
- 634050, Tomckas obmacts, T. Tomck, Jlennna npocrnexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, I. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macts, . Tomck, Bepmunauna ynwuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, r. Tomck, Bepumauna ynuna, 1. 74, 207 aya.

CoctaB 060pynOBaHUS:

- yueOHas mebOenb;

- kommbiotepsl kiacca He Hike [I9BM INTEL Celeron D336 2.81'Tw. - 5 mit.;

- KOMIIBIOTEPHI TOIKIIOYEHBI K ceTH «VIHTepHeT» M 00eCme4ynBaOT JOCTYH B AJIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHHUS
- Microsoft Windows;
- OpenOffice;
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- Kaspersky Endpoint Security 10 mist Windows;
- 7-Zip;
- Google Chrome.

13.2. MarepuajJibHO-TeXHUYeCKOe o0ecnedeHne TUCHUIITHHBI IS JTHI ¢ OTPAHUYEeHHBIMU
BO3MO’KHOCTSIMH 3710POBbSI © HHBAJIH/I0B

OcBoeHHE NUCLUMIUIUHBI JUI[AMU C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3[0POBbsI U MHBAIUIAMU
OCYIIECTBIIACTCS C UCIIOIB30BAHUEM CPEACTB O0YyUEHHUS OOIIETO U CIICIMATILHOTO Ha3HAYCHUSI.

[Ipu 3aHATHSAX C OOYYAOIIMMHUCA € HAPYLIEHHSIMHM CJIyXa MPETYCMOTPEHO HCIOIb30BaHUE
3BYKOYCHJIMBAIOIICH ammaparypbl, MYJIbTUMEIUNWHBIX CPEICTB W JPYrUX TEXHUYECKHX CPEICTB
npuema/mepenadu y4eOHOW HMH(pOpMALMU B JOCTYHHBIX (GopMax, MOOMIBHOM CHCTEMbI MpPEnoAaBaHUs
JUTsT O0YJaronuXxcsi ¢ WHBAJMIHOCTHIO, TTOPTaTUBHONW WHIAYKIIMOHHOW CHCTEMBI. YueOHas ayIuTopus, B
KOTOPOH 3aHUMAIOTCS OOydYaromuecs ¢ HapylIeHHeM CliyXa, 00OpylIoBaHA KOMIBIOTEPHON TEXHHKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOM, ANEKTPOHHON JOCKON, MYJIbTUMEIUIMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOIIUMUCS ¢ HAPYUIEHUSIMU 3PEHUsIMU TTPETYCMOTPEHO UCTIOIH30BAHKE B
JIEKIIMOHHBIX M YUYEOHBIX ayTUTOPHSIX BO3MOXKHOCTH ITPOCMOTPA YAAJICHHBIX 00BEKTOB (HaIIpUMeEp, TEKCTa
Ha JIOCKE WM CJlaiijia Ha 9KpaHe) Py OMOIIX BUACOYBETUIUTENCH Isl KOM(POPTHOTO IPOCMOTpA.

[Ipu 3aHATHSIX C OOy4arOUMMHUCS € HAPYLIEHUSIMM ONOPHO-IABHUIraTe/JLHOI0 amnmnapara
HCIIONIB3YIOTCSl QJIbTEpPHATHUBHBIC YCTPOMCTBA BBOAA HMH(MOPMALMHM U JPYyTrUe TEXHUYECKHUE CPEICTBA
npuemMa/repenadn yaeOHol uH(opmManuu B JAOCTYMHBIX (opmax, MOOMIILHON CHUCTEMBbI OOyUeHHUS IJIs
JII0AEH ¢ MHBAJIUAHOCTBIO.

14. OueHouyHble MATEPHAJIBI U METOAUYECKHE PEKOMEHIALMH 110 OPTaHU3ALMN U3YYeHH s
AUCHUILINHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKUE PEKOMEHIANH
st onieHkH cTeneHu chPOPMUPOBAHHOCTH W YPOBHS OCBOCHHUS 3aKPETUICHHBIX 3a JUCIUTUTMHON
KOMHGTGHL{I/Iﬁ I/ICHO.HBBYIOTCH OILICHOYHEBIC MaTepI/Ia.HBI B COCTaBC:

14.1.1. TecToBbI€ 3a1aHUSA
1. Kaxkoii Bu1 KBaHTOBaHHS UMEET MECTO B IIU(PPOBBIX CUCTEMAX aBTOMATHYECKOTO
ynpasiaeHus?

— KBaHTOBaHuME OTCYTCTBYET

— KBaHTOBaHME IO YPOBHIO U TIO BpEMEHHU

— KBaHTOBanue o ypoBHio

— KBanToBaHue 1o BpeMeHHU.

2. Ananoro-1udpoBoii mpeodpazoBarTeb OCYIIECTBIISCT

— peoOpa3zoBaHe aHATIOTOBOTO CUTHAA B IU(POBOI

— mpeoOpa3oBaHue U(PPOBOTO CUTHANIA B aHAJIOTOBBII

— peoOpazoBaHNE aHATIOTOBOTO CHTHAJA B MOCIEI0BATEILHOCT YaCTOTHO-MOYIUPOBAHHBIX
UMITYJIbCOB

— peoOpazoBaHUE aHATIOTOBOTO CHTHAJA B IMOCIEI0BATEILHOCTD ITUPOTHO-MOAYIMPOBAHHBIX
HMMITYJIbCOB.

3. IlpeobpazoBanue uncia, MPeICTABICHHOTO B BUIE MAIIIMHHOTO CIIOBA, B SKBUBAJICHTHBIH
aHAJIOTOBBIN CUTHAJI OCYIIECTBIISET

— aHajoro-unudpoBoii mpeoOpaszoBareib

— KBaHTOBATEJb

— nudpo-aHanoroBelii mpeoOpa3oBaresb

— YCTPONCTBO BBIOOPKU U XpaHEHUS

4. UneanbHblil KBAHTOBATEb — 3TO

— KBaHTOBATENb C IEPEMEHHBIM BpeMEHEM BbIOOPKHU

— KBaHTOBATENIh C HEHYIEBBHIM (PUKCUPOBAHHBIM BPEMEHEM BBIOOPKH

— KBaHTOBAaTeJIb C OECKOHEYHBIM BPEMEHEM BBIOOPKHU

— KBaHTOBATENb C HYJIEBBIM BPEMEHEM BBIOOPKHU

5. Ilo ycrnoBusiM UMIYIIbCHON TE€OPEMbI CUTHAJ JIJISl €70 MOJIHOTO OMUCAHUS JT0JIKEH OBbITh
KBaHTOBAH C YaCTOTOM
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— OoJpIIIe MAKCUMAJIBHOM YacTOTHI HCXOAHOTO CUTHAJA

— MEHBILIE MAaKCUMAJIIBHON YaCTOTHI HCXOIHOTO CUIHAJIA

— MEHbIIIE YABOEHHON MaKCUMaJIbHOM YaCTOThI MCXOJHOTO CUTHAja

— OoJIbIIE YIBOCHHON MaKCUMAaJIbHOW 4aCTOThI UCXOHOTO CUTHAJIA.

6. HenocpencTBeHHas: JEKOMIIO3UIMS BCETIa IPUBOANUT K YPAaBHEHUSM COCTOSIHUS, B KOTOPBIX
Marpula A sBIsSETCS

— IUaroHaJbHOM

— €IUHUYHOU

— matpuneit @podbenunyca

— YKOPJTAaHOBOM

7. IlonsiTHE yrpaBasieMOCTH IHU(PPOBOI CUCTEMBI 110 COCTOSHUIO O3HAYaeT

— BO3MOXXHOCTb U3MEHEHUS BEKTOPa COCTOSIHMS IIyTEM HU3MEHEHHS BXOa

— BO3MOXKHOCTb U3MEHEHHUs BBIXOJ[a IIyTEM U3MEHEHUs BXOJa

— BO3MOXXHOCTb U3MEHEHUS BBIXOJA IIyTEM U3MEHEHMSI BEKTOPA COCTOSHUS

— BO3MOXKHOCTb U3MEPEHUS BEKTOPA COCTOSHUSA

8. Ilepenarounas (pyHKIHS HKCTPANOIATOPA HYIEBOTO MOPsAKA UMEET BUJ

s

~Ws)=1o%
~(s) =1
()=
—Wo(s>=%

9. Boccranosurens LlleHHOHA MOXKHO YCIIELIHO IPUMEHSTh, €CIIU

— CUTHaJ KBaHTOBAH 4Yepe3 pa3IMuHble IPOMEXYTKH BPEMEHHU

— BBIIOJIHSIOTCS YCIOBUS UMITYJIbCHOHN T€OpeMbl

— CUTHaJ KBAaHTOBAH 4Y€pe3 OJIMHAKOBBIC IIPOMEKYTKU BPEMEHH.

10 MoauduuupoBaHHoe z-peoOpa3oBaHue NpeIHa3HAYECHO JUIs

— OoJiee TOYHOTO ONPENETIEHUS CUTHAIAa B MOMEHTbI KBAHTOBAaHUS

— OIpeeNICHHs] 3HaYEHUH CUTHajIa MeXly MOMEHTaMH KBAaHTOBAHUS

— OIpeNIeTIeHHs] YCTOMYMBOCTH CUCTEMBI

— OoJiee MPOCTHIX BBIYUCIICHUH NPHU ONPEAETICHUN 3HAUCHUH CUTHaa

11. UmnynbcHast nepenaTodHast pyHKLUS — 3TO

— z-nipeoOpa30BaHUe CUTHAJA Ha BBIXOJIE

— OTHOILIEHUE Z-1Ipeo0pa30BaHUs CUTHAJIA HA BXOJE K Z-IpeoOPa30BaHUIO CUTHAJIA HA BBIXOAE IIPU
HYJIEBBIX HaYaJIbHBIX YCIOBHSX

— OTHOILIEHUE Z-1IpeoOPa30BaHUs CUTHAJIA HAa BBIXOJIE K Z-IIPe0Opa30BaHUIO CUTHaja Ha BXO/E IIPU
HYJIEBBIX Ha4aJIbHBIX YCIOBHSX

— z-nipeoOpa30BaHKE CUTHAJIA HAa BXOJE.

12.  IludpoBas  cucrema  ONUCHIBAETCS  YPaBHEHUSAMM  COCTOSHUS U BBIXOJA

x(k+1)=Ax(k)+Bu(k),
y(k)=Cx(k).

Kakast MaTpuia OTBETCTBEHHA 32 YCTOMYMBOCTh CUCTEMBI?

— Marpuna C

— Marpuna A

— Marpuua B

—Marpuubl A u C.

Z_—O’S. Omnpenenute

2

13. Iudposast cucrema 3aanHa nepenarodnon Gpyukumeir W (z) = "
'+

YCTOMUYHUBOCTh CUCTEMBI.
— yCTOM4MBa
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— He yCcToN4MBa

— Ha TPaHHUILIE YCTOWYUBOCTH.

14. Lludposas cucrema 3agaHa UMIYIIbCHON niepenaTounoi ¢pynkuueit. [onorpad Muxaitnosa
ONpENENSIeTCs 10

— YUCIIUTEII0 UMIYJILCHON TIepeiaTouHON (QYHKIIUU

— 3HaMEHATeJ0 UMITYIbCHON NepeaTouHON QyHKIIUU

— CyMMe€ YHCIIUTENS U 3HAMEHATeNs] HMITYJIbCHOH IepeaToqYHoN (yHKITUH

— Pa3HOCTH YMCIUTEINA U 3HaMEHATeNsl UMIYJIbCHOM MepeaaTodyHon (QyHKITUH.

15. Kpurepuit HalikBucra mo3BoisieT onpeaeisTh

— YCTOMYUBOCTH 3aMKHYTOU IIU(GPOBOI CHCTEMBI 110 aMILUIUTYAHO-(pa30BoMy rogorpady
3aMKHYTOM CHCTEMBI

— YCTOMYUBOCTH 3aMKHYTON IIU(GPOBOI CHCTEMBI 110 aMILUIUTYAHO-(pa30BoMy rogorpady
Pa30MKHYTOM CUCTEMBI

— YCTOMYUBOCTH Pa30MKHYTOH IHU(PPOBOIl CHCTEMBI 110 aMILTUTYIHO-(ha3oBoMy rogorpady
3aMKHYTOM CHCTEMBI

— YCTOHYMBOCTh 3aMKHYTOM UPPOBOH CUCTEMBI 10 Togorpady MuxaitioBa pa3oMKHYTOM
CUCTEMBI.

16. YkaxxuTe npaBUIbHOE YpaBHEHHE JTUHAMHUKU CHCTEMBI, COJleprKalieil TOIbKO IU(PPOBbIE
JIEMEHTBI

— x(kT) = A(KkT)x (KT )+B(kT)r (kT)
—x((k+1)T)=A(k ) (kT)+B(kT)r (kT)
~x((k+1)T)= A(KT)x(KT)+B((k +1)T)r((k+1)T)

~x(kT)=A((k+1)T )x((k+1) )+B((k+1)T)r((k+1)T)

17. YkaxuTe npaBUIbHOE YpaBHEHHE BBIXOAA CUCTEMBI, COIEpIKaIIel TOIBKO U(POBBIE

— ¥((k+1)T)=C(kT)x kT)+D(kT) (kT)
— y((k+1)T)=C(kT)x(kT)
— y(kT)=C(kT)x(kT )+D(kT) (kT)

— y(kT)=C((k+1)T)x((k+1)T)

18. YkakuTe npaBUIbHOE BHIpAKEHUE MATPUUHON UMITYJILCHOM MepeaTOuHON GyHKINN

(
~ W(z)=C(zE—A) 'B+D
~ W(z)=C(zE+A) 'B+D
- W(z):C(zE—i-A)*lB

19. TlonsTue HabMOHaEMOCTH IUPPOBON CHCTEMBI O3HAYALT

— BO3MOXXHOCTb BOCCTaHOBJICHUSI HAYaJIbHOTO BEKTOPA COCTOSHHUS 110 U3MEPEHUSAM BBIXOAA U
BXOJ1a

— BO3MOXXHOCTb U3MEHEHUS BBIXOJIA IIyTEM U3MEHEHHUS BXOAA

— BO3MOXHOCTb U3MEHEHUS BbIXOJa IIyTEM U3MEHEHMSI BEKTOpA COCTOSHUS

— BO3MOXXHOCTb U3MEPEHHS BEKTOPA COCTOSHHUS

20. YkaxxuTe nIpaBUIbHOE HEOOXOIUMOE U JOCTATOYHOE YCIOBUE YCTOWYMBOCTH JTMHEHHON
UG POBOH CUCTEMBI AJIs KOPHEN €€ XapaKTepUCTUYECKOTO ypaBHEHUS

— Re(z,) <0

- | Z; |< 1

— Re(z,)>0

B | Z; |> 1
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14.1.2. Dxk3aMeHAIIMOHHBbIE BONIPOCHI
1. [TonsaTue uudpoBoit cucteMbl aBToMaTuku. E€ MecTo B nepapxudeckoi
CTPYKTYpE YIIpaBJICHUS.
2. Anrebpandeckuii KpUTEPU YCTOMYUBOCTH U KPUTEPUH YCTOWYUBOCTH
MuxaitoBa Ui HUPPOBBIX CUCTEM.
3. O6mas ¢pyHKIIMOHATBHAS cXeMa ITU(PPOBBIX CHCTEM.
4. Kpurepuii ycroitunBoctu HalikBucra u nocrpoenne AQUX.
5. ALIL: npuHIun neicTBus, CTPyKTypHas cxema.
6. YpaBHEHHUS COCTOSIHUS U (PPOBBIX CHCTEM C KBAHTOBAHUEM U (PUKCALIHEH.
7. HAIL: npuHun nedcTBus, CTPyKTypHas cxema.
8. Pemenne AuCKpeTHBIX ypaBHEeHUM coctosiHus. [lepexonnas Marpuna u
METO/Ibl €€ BBIUNCIICHUS.
9. MaremaTrnueckoe onucaHue nporecca KBaHToBaHUA. MaeanbHblil U peabHbII
KBaHTOBATEJIb.
10. CBs13b ypaBHEHUH COCTOSHUS U MEPEAATOUHBIX (QYHKIUI.
11. UmnynbcHasa Teopema [llennona-KorenbHukoBa.
12. TlonsiTue 00 ynpaBIsieMOCTH U HaOMI0AaEMOCTH IIU(PPOBBIX CUCTEM.
13. BoccranoBieHue curuaia no JUCKPETHBIM BHIOOPKaM.
14. TeopeMbl 00 yrpaBiIsieMOCTH IIHU(PPOBBIX CUCTEM.
15. TlonsTHe 00 UMIYIBCHBIX MEPEIATOUYHBIX (QYHKIUSAX TUHEHHBIX HU(POBBIX
CHUCTEM.
16. Teopemsbl 0 HaOMIOIaEMOCTH TU(POBBIX CUCTEM.
17. Meton apo6HOTO KBaHTOBAHUSI.
18. AHanu3 ycTaHOBUBIIMXCS OIIHUOOK B IIM(PPOBBIX CHCTEMAX.
19. MogudunupoBanHoe Z-npeodpa3oBaHHe.
20. LudpoBoe MonennpoBaHuE - MOJENb C KBAHTOBaHHEM U (PUKCaLIUEH.
21. Meton rpadoB B IUPPOBBIX CUCTEMAX.
22. lludppoBoe MoneINpPOBAaHUE C TOMOUIBIO Z -(HhopM.
23. JluarpaMmma coCTOsTHUH. [IeKOMIO3UIHS IIUPPOBBIX CUCTEM.
24. AHanu3 yCTaHOBHUBILIUXCS OMIUOOK B IIU(PPOBBIX CUCTEMAX.
25. HeoOxoauMoe 1 TOCTaTOYHOE YCIOBUE YCTOMUNBOCTH U(PPOBBIX CUCTEM.
26. Metoasl cuHTe3a UGPOBBIX CUCTEM C MOCIEI0BATEIHHBIM aHAIOTOBBIM
PETYIAATOPOM.
27. BoccTaHOBJIEHHE CUTHAJIA IO TUCKPETHBIM BHIOOPKAM.
28. CuHTe3 HU(POBBIX CUCTEM C aHAJIOTOBBIM PETYISTOPOM B LIENTH OOpaTHOM
CBSI3U. YCIIOBUS DKBUBAJCHTHOCTH, PU3NYECKON peaTn3yeMOCTH U MPOCTOTHI.
29. Peanu3zanus HUGPOBBIX PETYISATOPOB B BUJE UMITYIbCHBIX (DHIIBTPOB.
30. Peanuzanus mudpoBeIx peryiasTopoB Ha [[BM.
31. CunTe3 HUQPOBBIX CUCTEM C HU(POBBIM PETYIATOPOM TP ITOMOIIH
OWJIMHEHOTO MpeoOpa3oBaHuUs.
32. Cuntes nudposix cucreM ¢ nudpossm [TUI-perynstopom.
33. luarpamma coctosHui. JlekoMno3uIus H(POBBIX CUCTEM.
34. Cunte3 HUQPOBBIX CUCTEM C KOHEYHBIM BPEMEHEM IEPEXOAHOTO MpoIiecca.
35. AHanu3 nmpeenbHOro MUKIa B HU(POBBIX cUCTEMAX.
36. CrarucTuueckuil aHaau3 OomNUOOK KBAaHTOBAHUS.

14.1.3. TeMmbl KOHTPOJIbHBIX PadoT
YCTOMUNBOCTD UPPOBBIX CUCTEM
Meron npocTpaHCTBa COCTOSIHUI
KBaHTOBaHME CUTHAJIOB BO BPEMEHU
[IpoxoxaeHue CUrHaia yepes3 JMHEHHYI0 JUCKPETHYIO CUCTEMY

14.1.4. Tembl MHAUBUAYAJIbHBIX 3aJaHUN
DneMeHTHI UPPOBBIX CUCTEM
Boccranosurens [llennona
MeTton MmoauUIIMPOBAHHOTO Z-PE0OPa30BAHMS
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VYpaBnseMoCTh ¥ HAOMIOAAEMOCTh TU(POBBIX CUCTEM
Mukpornpoleccop Kak yrnpasisollee YCTPOUCTBO B CUCTEMAX PETyIUPOBAHUS

14.1.5. Bonpocbl Ha caMONIOATOTOBKY

1. Yro Ha3piBaeTCs HU(POBOM CUCTEMOM aBTOMATHYECKOTO YIIPAaBICHUS?

2. OyHKIUHN YCTPOUCTBA BBIOOPKH U XPaHEHUS.

3. ®yukuuu u HazHaueHue ALITL.

4. @ynkuuu u HazHadeHue [{AIL

5. UeMm omMuaeTcs peajabHblii KBAHTOBATEIb OT MJ1€aJIbHOT0?

6. Kak MO>)XHO BOCCTaHOBUTb HENIPEPBIBHBIN CUTHAJI IO AUCKPETHBIM BHIOOpKaM?

7. Kakue orpanuueHust €CTh Y METOJIa Z-TIpeoOpa3oBaHus?

8. Kakme mpenmyIiiecTBa M HENOCTAaTKM MeETOJAa IPOCTPAHCTBA COCTOSHUM IO CPaBHEHUIO C
KJIACCUYECKUM (4aCTOTHBIM) MeTO/IaM?

9. Ilepeuncnurte OCHOBHBIE METO/IbI TPEOOPA30BAHUS HEMTPEPBIBHOM CUCTEMBI B JUCKPETHYIO.

10. Kakue omnmmuust HEOOXOAMMOTO M JOCTATOYHOTO YCIOBHS YCTOWYMBOCTH JIsi LU(PPOBBIX
CHCTEM OT NTOJOOHOTO YCJIOBUS JUIsl HEIPEPBIBHBIX CUCTEM?

11. Kak 3aBUCHT ycTaHOBUBLIASICSI OIIMOKA JUCKPETHOM CUCTEMBI OT IIEpUOJa KBAHTOBAHUA?

12. Kakue OCHOBHBIE OTIMYHUS CUHTE3a AMCKPETHBIX CUCTEM OT METONOB CHHTE3a HENPEPBIBHBIX
cucrem?

13. K kakuM NoCeICTBUAM NIPUBOAUT KBAHTOBaHMS 10 YPOBHIO B UG POBBIX CUCTEMAX?

14.1.6. Temb1 1a00paTOpHBIX padoT
[Tony4yenue u aHanu3 ypaBHEHHH COCTOSHUS IIU(PPOBOI CUCTEMBI
aBTOMAaTHYECKOTO YIPaBICHUS
HccnenoBanne mudpoBBIX MOJENEH CHCTEM PETYITHPOBAHUS
CuHTe3 nocienoBaTeabHOro HHU(POBOro peryisTopa METOAOM
OMJIMHENHOTro MpeoOpa3oBaHusl.
N3ydeHue ycTpoiicTBa, CBOMCTB M METOZOB cHHTe3a udpoBbix [11/]]-
PEryIsATOpOB

14.2. TpeOoBaHUs K OLIEHOYHBIM MaTepHAaJIaM ISl JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSMU
310POBbS U HHBAJIN/I0B
Jnsa nun ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMM 3[0pPOBbSI M HMHBAIUIOB MPEIyCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHBIE MaTepHUallbl, IEpEUEHb KOTOPBIX yKa3aH B Tabnuue 14.
Tabnuua 14 — JlonmonHuTenbHBIE MaTepUabl OLICHUBAHUS AJIS JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
340pOBbA U UHBAJIUIOB

Kareropuu Buasl 10MOJIHUTENBLHBIX OIEHOYHBIX @®opMBbI KOHTPOJIA U OLEHKH
oOyJarommxcs MarepuanoB PE3YJIBTAaTOB O0YUCHUS

TecTbl, NMCbMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napyuieHusiMu
ciyxa

[TpenmyiiecTBEHHO MUCbMEHHAs
IIpOBEpKa

C napymenussmu | CobecenoBaHue 1o Bompocam K 3adety, IIpenMyIiecTBeHHO ycTHas IpOBepKa

3peHHUs OIIPOC IO TEPMUHAM (MHAMBUYaJIbHO)

C HapyueHusMu Pemenne qUCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOTHI, MMCbMEHHbIE  [IpenMyIecTBEHHO AMCTAaHIIMOHHBIMU
JBUTaTEIbHOIO CaMOCTOSITeNIbHBIE PaObOTHI, BOIPOCHI K METOJlaMH

anmnapara 3a4eTy

C orpannuenusMu o TecThl, TUCEMEHHBIE CAMOCTOSITEIIbHbBIE [IpenmyIiecTBEHHO IPOBEPKa
o0IeMeTUIITHCKIM paboThI, BONIPOCHI K 3a4ETY, METOaMH UCXOJS U3 COCTOSIHUS
MIOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHl =~ OOYYaIOLIET0Cs HAa MOMEHT NPOBEPKH

14.3. Meronnuyeckne peKOMEHIANUM 110 OLIEHOYHBIM MATEPHAJIAM ISl JIMI] C OTPAHNYEHHBIMHU
BO3MO’KHOCTSIMH 3710POBbSI 1 HHBAJIU/I0B
I[JISI JIMLL C OFpaHHqCHHBIMH BO3MOXKHOCTSIMU 3I[Op0BB$I U HWHBAJIUI0B HpeHyCManI/IBaCTCH
JOCTYITHAst popMa IIPeI0CTaBICHUS 3aJaHU OIICHOYHBIX CPEJICTB, & UMEHHO:
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- B IieyaTHoi (opme;

- B TIe4aTHOU (hopMe ¢ YBEITMUCHHBIM MIPU(TOM;

- B pOopMe NEKTPOHHOTO JOKYMEHTA;

- METOZIOM YTEHHSI ACCHCTEHTOM 3aJJaHus BCIYX;

- IpeoCTaBIEHHE 331aHMs C HCIIOIb30BaHUEM CYPIOTIEPEBO/Ia.

JIuniam ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSIMH 30POBbS U WHBAJIHMJIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOyYaromuxcsi HpeaycMaTpHUBaeTCs
AocTymHas Gpopma MpeoCTaBICHUS OTBETOB HA 33/1aHHs, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT aCCUCTECHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa oOLEHMBAaHHUS pE3yNbTaTOB OOY4YEHUS JHMII C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH
37I0POBbS M HMHBAJHMJIOB 1O JUCHUIUIMHE IMPEeIyCMaTpHBaeT IMpeJocTaBlIeHne WHpopManuu B (Gopmax,
aJlalITUPOBAHHBIX K OTPAaHWYCHUSM HX 370POBBS U BOCTIPUATHS HH(OPMAIIUH:

s U ¢ HapylIeHUsIMH 3peHM:

- B popMe MEKTPOHHOTO JOKYMEHTA;

- B IT€YaTHOW (hOopMe YBETUUECHHBIM MIPH(TOM.

JL1s1 M1 ¢ HApYIIeHUsIMH cJIyXa:

- B (hOpMeE PIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (hopme.

J1s L ¢ HapylIeHUsIMH OTIOPHO-ABUTaTeJILHOIO annapara:

- B popMe NEKTPOHHOTO TOKYMEHTA;

- B TIe4aTHOU (hopme.

[Ipu HeoOXomuMmoOCTH AJsl JUI C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0pPOBbS W HHBAJIHUIOB
IpoleaAypa OLIEHUBAHUS PE3YIIBTaTOB 00YYEHUSI MOXKET IIPOBOUTHCS B HECKOJIBKO JTAlOB.
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