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D32 2023 ronma

PABOYAS MIPOT'PAMMA JUCHUIIJIMHBI
51.0.11 CoBpemMeHHbIe NP00J1eMbI TEOPHH YIIPABJIEHHS

(KO ¥ HANMEHOBAHHE AUCLIUILTHHBI COMMIACHO y4eOHOMY IIaHy)

HarmpapneHne moArOTOBKHU: 27.04.04 YrpaBieHHe B TEXHUYECKUX CUCTEMAX

(KO ¥ HAMEHOBAHHE HANpPAaBICHUs! IOJrOTOBKH)

VYupaBneHue u HHGOPMATUKA B TEXHUIECKHUX

HampasnenHoCTh (Ipo¢huis): CHUCTEMAaxX
(HaUMEHOBAHHUE MAaruCTEPCKON MPOTPaMMBI )
[Iporpamma: ' Maructparypa
(6akanaBpuat, MarkucTpaTypa, CreMaIHTET)
®opma oOyueHus: OuHasi, OUHO-3204HAs
(ouHas1, 3204Has1, OYHO-3204YHAs)
®opma o0yueHus Ounas OyHo-
‘ 3a04Has
CemecTtp 2 4
Oo6ras tpynoémkocts B 3ET/g9acax 4/144 4/144
KonTakTHas pabora (dac.), B TOM YHCIE: 0 22
Jexuuu (4ac.) 34 8
naboparopHsle paboTsI (dac.) 17 8
pakTH4YecKue (ceMUHapCcKue) 3aHThs (4ac.) - -
CamocrosTenbpHas pabora (Jac.), B TOM YHUCIIE: 55 86
KypCcoBOU IpoeKT (paboTa) (cemecTp/4ac.) - -
KonTtposb (3x3aMeH, yac./3a4€T) sK3aMeH, 36 | ak3ameH, 36

Honenk, 2023 r.
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PaGouas mporpamMma auciuuinHel «CoBpeMeHHbIe NIPoOIeMBl TEOPHH yIIpaBlie-
HUSA» COCTaBJIeHa B COOTBETCTBHH C YYeOHBIM TUIAHOM IO HAIMPABIEHUIO IOATOTOBKHU
27.04.04 VYupasneHwe B TEXHHYECKHX CHCTeMax (HalpaBlIeHHOCTh (Ipoduip) —
Vupasnenue u nHGOpPMAaTHKa B TEXHUYECKUX chcTeMax) a1 2023 rona npuéma mo 04-
HOM M OYHO-3209HOU popMaM 00yUeHus.

CocTaBuTeib:

JOLICHT Ka(be}lpbl ABTOMAaTHKH U %)Jw%

TEJIEKOMMYHUKAIUH, K.T.H., JOLEHT ®enroH P.B.

'(ni)zmﬂm))

Pa6ouas mporpamMma paccMOTpeHa H NPHHSTA Ha 3acelaHuy Kadeapsl aBToMa-

TUKH U TEIEKOMMYHUKAIUHL.
Ay O3
IIpotokon ot «Z9 » “

roga Ne &/

QU

/4

7

3aBemyromuii kadenpoit Typynanos B.B.

(ndzfhice)

PaGoyast mporpamMMa ogoOpeHa ydeGHO-MeToaH4Yeckoil komuccueil 'OYBIIO
«JIOHHTVY» no namnpasneruto noarotosku 27.04.04 YnpasieHue B TEXHUYECKUX CHC-
TEMax.

IIporokoi ot @y 03 2043 roma Ne i
I[Npencenarensb /% ~— Cyxos C.O.
;t’inonnu%)

Pa6ouas nporpamma npoaJiena 1y 20 rofa mpuéma Ha 3aceJaHuu Kadeapbl
ABTOMATHUKHU U TEJIEKOMMYHUKAIUH.
[IpoTokon oT «__ » 20 roga Ne )

3aBemyrommii Kadeapoi

(noanuce) (®.1.0.)

PaGouas mporpamma mpoasiena 1 20 roma nmpuéMa Ha 3aceaHHM Kadeapsl
aBTOMAaTHKHU U TEJIEKOMMYHHUKALIUH.
[IpoTokon oT «__ » 20 roga Ne :

3aB€I[YIOHIHI7'I Ka(benpoﬁ
' (TIoaITHCH) (®.1.0.)

Pabouas mporpamma npoaJieHa mia 20 rofa mpuéma Ha 3aceJaHuu Kadeapbl
ABTOMATHUKH U TEJIEKOMMYHUKALUH.
[IpoTokom oT «__ » 20 roga Ne ;

3aBemyromuii kKapeapoi
i (moanuce) (®.1.0.)




1 OBBEKT, HEJIb U 3AIAYY OCBOEHUA INCIIUITJINHBI

JlucuuIuinHa paccMaTpUBaeT HOBBIE M HOBEHIIIME METOJbl aHajdu3a W CUHTE3a
CHUCTEM YIIpaBJICHHs. DTH METOJIbI pa3paboTaHbl sl PEIICHUs] TEXHHUYECKUX 3ajiad,
BO3HUKIIIUX BCJICJICTBUE PA3BUTHUS CPEJICTB BBIUUCIUTEIIBHOM TEXHUKH, BCICIACTBHE
HCIIOJB30BaHUs B KaueCTBE KaHAJIOB Iepedadyr WHGOpPMalMM COBPEMEHHBIX CeTeil
KOMMYHHMKAIIMI, BCIIEJICTBHE HEOOXOIMMOCTH NPUHUMATh PEIICHUS 00 yIpaBieHUU
OOBEKTOM WM TEXHOJIOTHUYECKHMM TIPOIIECCOM TMPU HEMOJTHOW WHPOPMAIMHA O
COCTOSIHUH OOBEKTA.

[lenb NUCIUIIIMHBI — O3HAKOMJIEHUE CTYJIEHTOB C 3a/JlauaMH, COCTAaBISIONIMMU
poOIeMHBIE 00JaCTH TEOPUU YIpaBleHUs, ¥ (HOPMHPOBAHUE Yy CTYJCHTOB 3HAHUS
HaIpaBJICHU Pa3BUTHS TECOPUM ABTOMATHYECKOTO YIPABJICHUS, BKJIIOYAs TEOPUIO
U(PPOBBIX U CETEBBIX CUCTEM, TEOPUIO POOACTHBIX CUCTEM, CUCTEM C UCIIOIb30BaHUEM
MIPOTHO3ZUPYIOITUX MOJICTICH, HETMHEUHBIX CUCTEM.

3agaun  OUCHMIUIMHBI — CHOPMHUPOBATH y CTYJACHTOB IMPEJCTABICHUE O
COBPEMEHHOM COCTOSIHMM TEOPHUHU aBTOMATHYECKOrO YIIpaBJIeHHS M O Haubosee
aKTHMBHO pa3BUBAIOIIUXCS HAIPABJICHUAX TEOPUU ITUAPOBBIX U CETEBBIX CHUCTEM
yIpaBJieHUsl, pOOACTHBIX W HEJTWHEHHBIX CHCTEM W CHCTEM C IPOTHO3UPYIOIIUMU
MOJCIIMA OOBEKTOB M  ONTHMH3aTOpaMH, a Takke OOyYHUTh MPUMEHEHHUIO
COBPEMEHHBIX CPEJICTB aHAJIN3a U MPOCKTUPOBAHHUS CUCTEM YIPABICHMUS.

B pe3synbrate 0CBOCHUS TUCUMILUIMHBI CTYJEHT JOJKEH
3HATh:

— OCHOBHBIE METOABl MATEMaTUYECKOTO OMUCaHus (BKJIIOYAs BEKTOPHO-
MaTpUYHbIE MOJICJIM) 3BEHLEB LU(PPOBBIX CUCTEM, 3BEHBEB U CHUCTEM C Tapa-
METPUYECKOU M CTPYKTYPHOU HEONMPEJCTCHHOCTHIO, CETEBBIX CHUCTEM W HEJIU-
HEWHBIX CUCTEM YIPABJICHUS;

— METO/Ibl aHAJIM3a U KPUTEPUU YCTONUYHMBOCTH U Ka4y€CTBA COBPEMEHHBIX CHCTEM
yIpaBJICHUS,

— METOJbl aHAJIU3a U CUHTE3a POOACTHBIX PETrYISATOPOB, CTAOMIM3UPYIOIIUX Pery-
JISITOPOB, PETYJISITOPOB C MPOTHOZUPYIOIIUMH MOJICIISIMH, PETYJISITOPOB CETEBBIX
Y HEJIMHEUHBIX CHCTEM;

YMETh:

— pa3pabaThIBaTh MaTEMaTHYECKHUE MOJICTTH COBPEMEHHBIX CHCTEM YTpaBiieHUs (B
IIPOCTPAHCTBE COCTOSIHHUM, B YaCTOTHOM 00JIaCTH, C MCIIOJIF30BAHUEM DJIIEMCHTOB
mudepeHIanTbHON TEOMETPHUN );

— NPUMEHATH METOJIbl AaHAJIN3a U KPUTEPUU YCTOMUMBOCTH U KAa4eCTBA COBPEMEH-
HBIX CUCTEM yIpaBJICHUS,

— OIICHUBATh CTAaTUYECKUE M JUHAMHYECKHE CBOMCTBA KOHKPETHBIX CHCTEM; MPO-
BOJIMTH aHAJIM3 KauyeCTBa CUCTEM NMPHUOIMKECHHBIMA METOJAMU U C MCITOJIb30Ba-
HHEM KOMITbIOTEPHBIX MPOrPaMM;

— TIPOBOJIUTh HEOOXOJHMMBIC MHXKEHEPHBIE pacueThl B Tpoliecce pa3pabOTKH U
MIPOEKTUPOBAHUS CUCTEM YIIPABIICHUS;

— peayn30BaTh HUQPPOBBIC PETYIATOPHI B BUJE MNPOrpamMM Jisi MUKPOKOHTPOJLIE-
POB;



— MPOBOAWTH IKCIIEPUMEHTATILHBIE UCCIICIOBAHUS COBPEMEHHBIX CUCTEM M MX MO-

JIEIMPOBAHKE C UCIIOJIH30BAaHUEM COBPEMEHHBIX MPOTrPAMMHBIX CPEJICTB;
BIIAJICTh:

— HaBBIKAMHU UCIOJIb30BAaHUSI METOJIOB U CPEJICTB COBPEMEHHOW TEOpUHU yIpaBlie-
HUS B HAYYHBIX UCCIICIOBAHUSX;

— METOJaM{ MaTEeMaTHYECKOTO MOJCITUPOBAHUS W OBITh CIIOCOOHBIM TPUMEHSTH
WX JIJIS1 UCCJIEIOBAHUS U MMPOCKTUPOBAHUS COBPEMEHHBIX CHUCTEM YIPaBICHUS;

— METOJJaMU MCCIIEIOBAaHUSl CIIOKHBIX CHUCTEM YIPABJICHHS C MPUMEHEHHUEM CO-
BPEMEHHBIX UH(OPMAITMOHHBIX TEXHOJIOTUM U TUIIOBBIX MTPOTPAMMHBIX CPEJICTB
aHaJIM3a U CUHTE3A.

[lepeuncriieHHbIE Pe3yIbTaThl OOYUCHUS SBIISIOTCS OCHOBOM 1Jisi (popMHUpOBaHUS
CHEAYIOIMNX KOMIIETECHIINH:

— CMOCOOCH OCYIIECTBIATh KPUTHUSCKUA aHAIA3 TTPOOJIEMHBIX CUTyaIlui Ha OC-
HOBE CHCTEMHOTO ITOIX0/1a, BhIpadaThIiBaTh cTpaTeruto aercteuil (YK-1);

— CMOCOOCH aHAJIM3UPOBATH U BBISABJISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPO-
OJieM ympaBJeHHUS B TEXHUYECKUX CHCTEMax Ha OCHOBE MOJIOXKEHHM, 3aKOHOB U METO-
JI0B B 00J1aCTH €CTECTBCHHBIX Hayk U maremaTuku (OITK-1);

— cnocobeH GopMyNIHpOBaTh 3a/layd YNPABICHUS B TEXHUYECKUX CUCTEMAX U
000CcHOBBIBaTH MeTOAbI X pemenus (OI1K-2);

— CMOCOOCH CaMOCTOSATEIHHO PEIIaTh 3aJaud YIPABICHUS B TEXHUUYECKHUX CHC-
TeMax Ha 0a3e MOCJIeAHNUX ToCTKeHNH Hayku u TexHuku (OITK-3);

— CMOCOOEH OCYIIECTBISATh OLIEHKY 3((EKTUBHOCTH PE3yIbTaTOB Pa3pabOTKH
cucTeM yrpasieHus MaTematndeckumu metogamu (OITK-4);

— CcmocoOeH BBHIOMpPATh METO/BI M Pa3pabaThiBaTh CUCTEMBI YIPABICHUS CIIOXK-
HBIMH TEXHHYECKUMHU 00BEKTaMU M TexHojoruueckumu nporeccamu (OITK-8).

2 MECTO JUCHUIIJIUHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMME

JlucruruinHa OTHOCUTCS K 00si3aTenbHON yactu broka 1 «/lucuummuasl (Moy-
JM)» y4eOHOTO TIaHa.

basupyercs Ha 3HAHUSAX, YMEHHUSIX U HaBBIKAX, KOTOPBIC CTYACHT MPUOOpET TIpH
OCBOEHUHU TMPEIISCTBYIONIUX JAUCUUIUIMH: «ABTOMAaTHU3UPOBAHHOE IMPOECKTUPOBAHUE
CPEACTB U CUCTEM yHpaBlieHUs», «KOMIIBIOTEpHBIE TEXHOJIOTHHM YIIPABJICHUSA B TEXHU-
yeckux cucremax», «COBpEMEHHBIE MOJAXOAbl K MPOECKTUPOBAHUIO MUKPOIPOLECCOP-
HBIX CUCTEM aBTOMATHU3AILIMU U YIIPABICHUSD.

3HaHUs, YMEHUS U HaBBIKH, TPUOOPETEHHBIC MPU OCBOCHUU JTAHHOW JUCITUTLIU-
HbI, PEAIU3YIOTCS CTYJICHTOM IPU BBITIOJHEHUU KYpCOBOM pPabOTHI MO AUCIUILINHE
«CoBpeMeHHbBIE MPOOJIEMbI TEOPUH YIIPABICHUS», NIPU U3YUYEHUU TMOCIEAYIONIUX JIHUC-
UUIUIMH: «MaTeMaTu4ecKkue METOAbl ONTUMH3Alun», «MHTEIIeKTyalbHbIE CUCTEMBbI
ynpasieHus», «CoOBpeMEHHbIE TEXHOJIOTUU CO3/IaHUS POTPAMMHBIX CUCTEM», a TAKXKe
IPY MPOXOXKACHUN YUEOHOW WM MPOU3BOJCTBEHHOW MPAKTHUKH, MPOXOXKICHUH TOCY-
JTApCTBEHHOW UTOTOBOM aTTECTAllH.
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3 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

3.1. Pacnipenesienne y4eOHbIX YaCOB 10 TeMaM JIMCIUIINHBI 1 BUIAM 3aHATHIl

HaumenoBanue tem KonuuecTBo yacos
(comeprkaTebHBIX MOTIYJICH ) (ouHast/0YHO-3204YHAs)
B ToMm uncne
Bcero Jlekmmu | JlaGop. [Ipaxr. CpP
(Cemun.)
Tema 1. Beenenue. 5/6 2/- -/- - 3/6
Tewma 2. [{ludpoBbie cucTeMsl yrpasie- 22/20 8/2 412 i 10/16
HUS, B T.4. CETEBbIC CUCTEMBI YIIPABICHUS
Tewma 3. [IpoekTupoBaHue cTabUIN3H- 22120 6/2 6/2 i 10/16
PYIOIINX PErYISITOPOB U(DPOBBIX CHCTEM.
Tema 4.UTqua;1 JTUHEeapU3alus TIaJKuX 18/20 6/2 212 i 10/16
HEJTMHCHHBIX CUCTEM
Tema 5. Teopust pobacTHbIX cucteM. I1po- 20/17 8/1 2/ i 10/16
EeKTHUPOBaHUE POOACTHBIX PETYJISITOPOB
Tema 6. Cuctemsl yrpaBieHUs ¢ TPOTHO- 17/19 41 32 i 10/16
3UPYIOIIUMA MOJICTISIMU
KoHnrtakTHas paboTa (IONOJHUTEIbHAS) 4/6 - - - -
Hrtoro 1o Bugam 3aHATHHA 108/108 34/8 17/8 - 53/86
KonTposnb 36/36
UToro 144

(I)OpMHPOBaHHe KOMIIETeHLIUH B PE€3yJabTaTC 0CBOCHUA TEM JUCHUIIJIMHBI

KommereHnimn TeMbl TUCIUTIIMHEI, HalleJIeHHbIC Ha (POpMUpPOBaHHE
KOMIIETEHIIUHN
VK-1 Temsr 1-6
OIIK-1 Temsr 1-6
OIIK-2 Temn1 2,3,4,5,6
OIIK-3 Tems! 2, 3,4,5,6
OIIK-4 Tems1 2,3,4,5,6
OIIK-8 Temsr 1, 2,5, 6
3.2 Jleknuu

Tema 1. Benenune.

Conepxanue TeMbl 1: 3amanue u CTpykTypa kypca. O030p coaeprKaHus JISKIUH,
nabopaTopHbIX padoT. OCHOBHAs U JTONOJHUTEIbHAS JUTeparypa. OCHOBHbIE TOHATHUS
Teopuu UPPOBBIX cucTeM ynpaieHus. CeTeBble cucTeMbl ynpasieHus. Oomuit 0030p
COBPEMEHHBIX MPOOIIEM YIIPABICHUS.

Jlurepatypa k Teme 1: [1,2,3]
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Tema 2. IludpoBsie cuctembl yrnpaBieHHs], B T.4. CETEBbIE CUCTEMbI YIIPABICHHUS.
Conepxxanue Tembl 2: CTpykTypa HU(pOBBIX CUCTEM ympaBieHus. Bpibop rme-

puoga auckpeTHocTH. OmpeaelieHne z-nepeaaTouHoi GyHKIUH 00bEKTa YIpaBICHU.
[lepenarounsie (QYHKINU 3aMKHYTBIX HH(PPOBBIX CHCTEM YIIPABICHUSA. YUET BpEMEHH
3ama3pIBaHus, 00YCIIOBIEHHOTO 3aCPXKKAaMH B CETH Iepeaayn JaHHBIX CETEBBIX CHC-
TEM yrpaBiieHus. YacTOTHBIE XapaKTEPUCTUKU HU(POBBIX CUCTEM YIIPABICHUS. Y CTOM-
YMBOCTh M KAYECTBO 3aMKHYTBHIX CHCTEM YIIPABICHHS.

Jluteparypa Kk Teme 2: [1,2,3]

Tewma 3. [IpoexTupoBanue cTaOUTUZUPYIOUIUX PETYISATOPOB U(PPOBBIX CUCTEM
Conepxxanue Tembl 3: CoBpeMEHHbIE MOJXOJIbI K MPOCKTUPOBAHUIO CTAOUIIU3H-

PYIOILINX PETYISATOPOB JUIsl HEYCTOMYMBBIX OOBEKTOB, B TOM YHCJIE JIJIsl CHCTEM C 3aIla3-
neiBanuem. Inernal Model Cotrol - IMC-perymnsropsl. Q — mapameTpusaius. AITOpUTM
OBkiyaa. [IpoekTHpoBaHUEe KOMIICHCAITMOHHOTO peryistopa. [IpoektupoBanue Mo-

JAIBHOTO PETYIATOPA I OMHOMEPHBIX U MHOTOMEPHBIX CUCTEM yIIPaBJICHUS.
Jluteparypa k Teme 3: [1,2,3]

Tema 4. TouHas JIMHCApU3alu:g I''Ta KX HEJIMHEHUHBIX CUCTEM
COI[GD)K&HHG TEMBI 4 MGTOI[BI YIIpaBJICHUA I'IAAKHUMH CUCTCMAMMU. OKBUBAJICHT-

Hble (DOPMBI, THHEAPU3AIUA M CTAOMIM3ALUs COCTOSHMS. METOIbI IMHEApU3aliy U all-
TOPUTMEI JIOKAILHOM cTabmmu3anuu. KaHonnueckre popMbl BXOI-BBIXO M CTaOMIIM3a-
1ust Beixoga. OTHOCHTENbHAS CTENEHh U OCHOBHOE IpeoOpasoBanue. IIoHsTHE O HY/Ib-
nvHamuKe. TouHas JMHeapu3alys U CTabuIIN3alys BEIXO/IA.

Jlureparypa k Teme 4: [1,2,3]

Tema 5. Teopus pobactHbix cucteM. [IpoekTupoBaHue poOACTHBIX PETYISITOPOB.
Conepxanue Tembl 5: MICTOUHUKN HEONPEAEIEHHOCTH B MOJEIN JUHAMHUYECKOTO

o0bekTa. [loHsTHE 00 ANIUTUBHOM U MYJIBTUILUIMKATUBHON HEolpeaeaeHHOCTH. MA- u
PK-cTpykTypa cuCTEMBI C HEONPEACICHHOCThIO MoJienu. OnpeneneHrue podacTHOM yc-
TOWYUBOCTU CUCTEMBI yIpaBiieHHs. MeTobl MPOCKTUPOBAHUSI POOACTHBIX PETYJISITO-
pOB.

Jlurepatypa k Teme 5: [1,2,3]

Tema 6. Cuctemsl yripaBlieHHS C IPOTHO3UPYIOLIUMU MOICIISIMH.
Conepxanue tembl 6: [Tonsitue o Model Predictive Control — cucremsr ynpasie-

HUS C TPOTHO3ZUPYIOIIUMH MOAEISAIMHA U onTUMU3aTopamu. [[puHIUIIBI MOCTpOCHUS
CHUCTEM C MPOTHOZUPYIOIIUMHU MOJeNIMU. COBpEMEHHBIE CPEICTBA TPOECKTUPOBAHUS U
MoaenupoBanusg MPC — cucrem.

Jluteparypa Kk Teme 6: [1,2,3]




3.3 lIpakTu4yeckne (CeMUHAPCKHUE) 3aHATUSA
B ydeOHOM M1aHe He 3arIaHupPOBAHO

3.4. JJabopaTopHbie padoThI

Ne Tema paboThbI O6wem, yac. | Jlurtepa-
/T OYHast/0YHO- Typa
3a04Hast
HccnenoBanue pa3oMKHYTOH UMITYJIbCHOM CUCTEMBI YIIpaBJie-
1 4/2 [7]
HUS
2 VccnemoBaHre 4acTOTHBIX XapaKTEPUCTUK IHU(PPOBBIX CHCTEM 2/- [7]
3 Q-mapamerpuzanus. [IpoekTupoBaHue CTAOMIN3HPYIOIINUX Pe- 412 [7]
T'YJISSTOPOB
4 Tquaf[ JTMHEeapu3alus HeIMHEWHOTO0 00BbEKTa C TIOMOIIBI0 00- 212 [7]
paTHOI CBSI3H.
5 HccnenoBanne po6acTHONW yCTOWIMBOCTH CUCTEM YIIPABIICHUS 2/- [7]
CuHTEe3 aNropruTMOB MOJJAIEHOTO YIIPABJICHUS JIJIsI MHOTOMEP-
6 HBIX TU(PPOBBIX CUCTEM U UCCIIECAOBAHUE UX TUHAMUYECKHX 32 [7]
CBOJCTB
HUTOI'O: 17/8
3.5. CamocrosiTe/ibHAsA padoTa CTYyACHTA
Ne Bupl caMmocTosTenbHON paboThI CTyIeHTa O06mbem, yac.
n/m OYHAas1/04HO-
3a049Has
1 M3y4eHne NeKIIMOHHOT0 MaTepualla 34/45
2 [ToaroroBka K MpakTUYECKUM 3aHATHSIM | meemee
3 [TonroroBka kK 1a00PATOPHBEIM paboTamM 19/32
4 Beinmonnenue kypcooro npoekta (36 yaco) | ==e-e-
3) Boinonnenue kypcoBoii padborsl (27wacos) | ===
6 BrinmonHeHne nHIUBUIYaIbHOTO 3a/1aHusl (He MeHee 9 4acoB) 0/9
HUTOTIO: 34/86

3.6. KypcoBoii mpoekT (pa6oTa), HHAMBHUAYAJIbHOE 3aJaHHE

st nanpaBneHust moarotoBku 27.04.04 «YmpaBneHne B TEXHUYECKUX CHUCTe-
Max» He MPEeTyCMOTPEHO BBITTOJIHEHHE KypPCOBOTO MPOEKTa (paboThl) MO MUCIUTIIIUHE
«CoBpemMeHHBIEC TPOOTIEMBI TEOPUH YIIPABICHUS.

JIJist CTYZI€HTOB OYHO-3a04HON (HOpMBI OO0YUYEHUSI TIPEAYCMOTPEHO BBHITIOJIHCHUE
KOHTPOJIbHOM paOoThI 110 (hopME MHAUBHAYATBLHOTO 3aJaHUA.

TemaTuka MHAUBUYAIBHOTO 3aIaHUs JIJIs 3209HON (HOpMBI 0OYUECHUS CBS3aHA C
CaMOCTOSTEIILHBIM BBITIOJTHEHUEM PAaCUYCTHBIX pa0OT 110 3aJITaHUIO MPEITO aBaTEIsI.
3amaHue Ha KOHTPOJBHYIO pabOTy BBIOMpPAETCS CTYACHTOM, COTJIACOBBIBACTCS C
MIPETIOIaBaTelIeM M BBITTOJTHACTCS MO METOAMYECKUM pEKOMEHIAIUsAIM. PexomeHnmye-
MBIi 00b€M TOSICHUTEIHHOW 3alUCKH M0 WHIWBUIYaTbHOMY 3aJaHUI0 (KOHTPOJILHOM
pabote) — 10 12 crpanun popmara A4 (210x297 mm).




4 @OHI OHNEHOYHbBIX CPEJACTB

4.1 Kpurepuu U mKaJdbl 1Jisi HHTETPUPOBAHHOI OlLIEHKU YPOBHS copmupo-
BAHHOCTH KOMIIeTeHIIUH

Cocmasaaiowas KomnemeHyuu — nOJTHOMA 3HAHUU

- HyJIEBOM ypOBEHb: HEBEPHBIE, HE APTYMEHTHPOBAHHBIE, C MHOXKECTBOM I'PYOBIX
OIIMOOK OTBETHI HA BOMIPOCHI. Y POBEHb 3HAHUI HI)KE MUHUMAJIBHBIX TPEOOBAHUH;

- MUHMMAaJIbHBI YPOBEHB: JIaHbI HE ITOJIHBIE, HETOYHBIE U HEAPTYMEHTUPOBAHHBIC
OTBETHI Ha BOMPOCHL. [lomymieHo MHOTO rpyObIX OmMOOK. YpOBeHb 3HAHUIM HIKE MUHU-
MaJIbHbIX TPEOOBaHUM;

- IOPOTOBBIM YPOBEHB: AAHBl HEAOCTATOYHO MOJIHBIE, TOUYHBIE U APTYMEHTUPOBAH-
HbIE OTBETBHI Ha BONPOCHIL. [1710X0 3HAET TEPMUHBI, ONPENEIECHUS U TOHSITHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIEHUS, IPUHLIUIIBL. J{OMyIIIEeHO MHOTO HETPyObIX OLINOOK;

- CPEIHUN YPOBEHb: JaHbl JIOCTATOYHO IIOJIHBIEC, TOYHBIE U apIyMEHTUPOBAHHbBIE
OTBETHI HA BOIIPOCHL. B 11€J10M 3HAE€T TEPMUHBI, ONIPENEICHUS U NIOHATHA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMIBL. J{0MyI11eHO HECKOJIbKO HETPYObIX OLIMOOK;

- IPOABUHYTBIN YPOBEHB: JaHbI IOJHBIC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. 3HAET TEPMUHBI, OIIPEIEICHNS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLEHMSI, IPUHIUMBL. [{0MyI1IeHO HECKOIBKO HErpyOBIX OUIHOOK;

- BBICOKHM YpOBEHb: JIaHBI MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, ONPEAECIEHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLICHMS], IPUHIMIIBI. J[OMyIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsaowas KomMnemeHyuu — yMeHusl

- HYJICBOW YpOBEHB: IMOJHOE OTCYTCTBHE IMOHMMAHHS CYTH METOIUKU PEIICHUS
3aJ1a4yu, JIOMYIICHO MHOECTBO IpyOeHIIINX OMMOOK / 3a]JaHuUs HE BBITIOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHB: C1a00€ TMOHMMaHUE CYyTH METOJMKH PEUICHUsS 3aJauH,
JOTYIIEHbI TpyObIe omuoOKu. Pemenus He o6ocHoBaHbl. He ymeeT ucnonp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JIUTEparypy. He opreHTHUpyercs B crienuanbHOM Hay4YHOM JUTEpa-
Type ;

- TIOPOTOBBIN YPOBEHB: JIOCTATOUYHOE MOHUMAHUE CYTH METOJUKHU PEUICHHS 3a/1a4H,
JIOTTyIIIEHbI OIMMOKHU. PereHust He Bcerma 0O0CHOBaHBI. YMEET MCIOJIb30BaTh HOPMATUB-
HO-TEXHUYECKYIO JauTeparypy. Cirabo OpHEHTHPYETCS B CIICIIUAIIBHON HAYYIHOM JINTEpaTy-
pe;

- CpeHUI YPOBEHB: B IICJIOM ITOHUMAET CYTh METOJMKH PEIICHUS 33]1a9H, JTOMyIIe-
HbI OMMOKW. PemeHuss He Bcerma OOOCHOBaHBL. YMEET HCIOJIB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICITUATbHYIO HAYYIHYIO JINTEPATyPY;

- POJIBUHYTHIN YPOBEHB: B IICJIOM ITOHUMAET CYTh METOAMKH PEIICHUS 3a]a4uH, J10-
nymieHpl HeTouHoCcTH. Crioco0eH 000CHOBATh peIIeHusl. YMEET UCIOIb30BaTh HOPMATHUB-
HO-TEXHUYECKYIO U CIIEIUATLHYIO HAYYHYIO JIUTEPATypy;

- BBICOKUI YPOBEHb: TOHUMAET CyTh METOJUKH perieHus 3agaun. Crnocoben oboc-
HOBATh PEIICHUS. YMEET UCMOIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CHCIMATIbHYIO Ha-
YUHYIO JIUTEPaTypy, ePEIOBOMU OIIBIT.



Cocmasnaowas KomnemeHyuy — 61a0eHue Hagblkamu

- HyJIEBOM YpOBEHb: HE IEMOHCTPUPYET BIAJCHUE HAaBBIKAMM BBIIIOJIHEHUS IIPO-
(eccroHanbHbIX 331a4. He MOXKeT BBIIIOJTHUTD 3a/1aHNUS;

- MUHUMAJIBHBIN YPOBEHb: HE JEMOHCTPUPYET BIIAJCHUE HABBIKAMU BBIIIOJHEHUS
npo(ecCHOHANBHBIX 3a7a4. VCIBIThIBAET CYIIECTBEHHBIE TPYAHOCTU MPU BBHINOJIHEHUN
OTJIEJIIbHBIX 33JIaHUN;

- TIOPOTOBBIN YPOBEHb: BJIAJICET HABBIKAMU BBIIIOJIHEHUS NPOPECCUOHATIBHBIX 3a-
Jla4 Ha IOPOTrOBOM YPOBHE. 3aJaHusl BBINIOJIHAET MEJIJIEHHO U HEKAYE€CTBEHHO;

- CpEIHUN YPOBEHbB: BJIaJICCT HABbIKAMH BBIMIOJIHEHUS MPOPECCHOHATBHBIX 3a7ad.
3aaHus BHIMOJHIET HAa CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

- IPOJBUHYTBHIM ypOBEHB: BJIAJICET YBEPECHHBIMU HABBIKAMHU BBIITOJHEHUS IPO-
(deccruoHanbHBIX 3a1a4. BpICTPO M KaUECTBEHHO BBINOJIHAET 3aJaHUs, HHOTAA JOIyCKast
HE3HAYUTEIbHBIE TOTPEIIHOCTH;

- BBICOKHMI YPOBEHb: BJIJICET YBEPEHHBIMU HABBIKAMH BBIIIOJHEHUS Tpodeccuo-
HaJIBbHBIX 3aj1a4. BpICTPO M KaueCTBEHHO BBINOJIHAET 3aJaHUsl, IPU HEOOXOAUMOCTH Je-
MOHCTPUPYS TBOPUYECKUN ITOJXO.

Obobwennas oyeHka cpopmuposanHocmu KoMnemeHyull

- HYJICBOM YpOBEHBb: Ha HYJEBOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIHC;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

- MUHUMAQJIbHBIM YpOBEHb: HA MUHUMAJIbLHOM YpPOBHE C(HOPMUPOBAHBI: BCE CO-
CTaBJIAIOIIUE; OJHA WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BLICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHB: Ha MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIO-
1[ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00Jiee BHICOKOM YPOBHE;

- CpeIHUN YpOBEHb: Ha CpeAHEM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIIUE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

- IPOJIBUHYTHIM YPOBEHB: Ha MIPOJIBUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JIAIOIIMNE; OJTHA WIIA IBE U3 TPEX, OCTAIIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKHHM YpPOBEHb: Ha BBICOKOM YpPOBHE C(HOPMHPOBAHBI BCE COCTABIISIOIINE
KOMIIETCHITUM.

4.2 Bonpocsl K 3K3aMeHY U IpUMep IK3aMEHAIMOHHOT0 Omiera

Bonpocsl k 3k3aMeny
1. Yto Ha3bIBaeTCS NEPUOJOM TUCKPETHOCTH?
2. Kakue U3 creyroIux BeIUYUH SABIISIOTCS TUCKPETHBIMU:

a) TeMIeparypa Bo3ayxa;

0) THU HEJEIH;

B) TIOKa3aHUE CITHIOMETPa aBTOMOOHIIS;

') CyMMa JISHET B KOIIeNbKe UK Ha KapTe OaHKa;

1) TIOKa3aHHE IEKTPOHHBIX YACOB.
3. KakoBO 4HCIIEHHOE 3HA4€HHE MEPUOAa AUCKPETHOCTH, €CIIM BEIUYMHA U3MEPSAETCS B MOMEHTHI
BpPEMEHHU

t=0; 0,25 050; 0,75 10; 1,25; ....cexynn?
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4. C momouipl0 Kakoro yCTpOWCTBa 3HAUEHHs aHAJIOrOBOIO CUTHajJa MPeoOpa3yloTCsi B COOTBETCT-
BYIOIIIUE TUCKPETHBIC 3HAYCHUS?

5. KakoBo Ha3zHaueHue nuppo-aHaIoroBoro mpeodpasonarens?

6. Uto Ha3BIBAIOT pemeTyaTon PyHKIuen?

7. Kax onpejensercs auckpeTHoe npeodpaszoanue Jlamnaca pemeryaroit pynkmuu X(KT) ?

8. Uto Takoe MOIUPUITUPOBAHHOE Z-TIpeoOpa3oBanue?

9. Yro Ha3biBaroT z-npeodpazosanueM pemerdatoil pynkuun X(KT) ?

10. Kak ocymiectsisiercst mepexo ot audepeHnnanbHoro ypaBHeHHs K pa3HOCTHOMY?

11. Onpenenutre guckperHoe mnpeoOpazoBanue Jlarmaca u z-mpeoOpa3oBaHHE —CHTHala

X(kT)=0,2-1(kT) + 0,25(9_0'4kT IS TIepro 0B auckpetHoctn T=0,5¢; T=0,1c.

12. [daiite onpenenenne nuppoBoil CUCTEMbI aBTOMAaTHUECKOTO YIIPABICHUS?

13. KakoBbI pyHKIIMH BBIYHCIUTEILHOTO YCTPOMCTBA B cocTaBe 1udpoBoit CAY?

14. YUro obo3Ha4yaeT MOHATHE «IPUBEICHHAS HETPEPHIBHAS YaCTh» JAUCKPETHON WM mu(poBOil cuc-
TEeMBbI?

15. Yro Ha3pIBaeTcs mepenaToyHol GyHKIuEH nudpoBoit cucTeMsr?

16. Kak ompenensiercs nepenatouHasl GyHKIHsS UU(PPOBON CUCTEMBI, €CIIM BXOJIHAsI TIEpEMEHHAas CHC-
TEMBbI IMEET pa3pbIBbl NEPBOrO poja?

17. Kak y4uThIBaeTCsI BpeMsl YUCTOrO (TPAHCHOPTHOIrO) 3ama3/blBaHUs B IEpPelaTOuHON (QyHKIUU
1M (pOBON CUCTEMBI?

18. Kak yuutbIBaeTcs Bpemsi, He0OXoaumMoe Hu(POBOMY BBIUMCIUTEILHOMY YCTPOWCTBY Ha BBHIMOJIHE-
HUE aIrOPUTMa yIIPABICHUS, IPH OTPEICICHNH TIEPHOAA JUCKPETHOCTH?

20. Kak yuurtbiBaeTcss Hanuuue GOpMUPYIOIIETO 3JIEMEHTa MEPBOro Mmopsijka Ha BXOAe 00beKTa Mpu
oTpeieNIeHUH ero Z-nepeaaTouHoi QyHKIn?

21. Muoromepusiii (MIMO — Multiple Input Multiple Output) 06bekT TpeThero mopsiaka UMeeT 3
BXOJ1a U 2 BbIXOfa. YKaxuTe pazmepHoctu matpuil A, B, C u D.

22. OOBEKT OMUCHIBAETCSI MATPUYHOM MepeaaTOuHON (yHKIIHEH

G(S):%:M[ﬂ(z) W12(Z)‘:Ll’19 0124008 |

~0.9 72-1565z+ 0,565
Paccuuraiite 3Hauenust matpun A, B, C u D.
23. O0BbeKT OMUCHIBACTCS MATPUYHON TIepeaTOYHON (HyHKITUEH

19 008

G(S)zmzrxll(z) le(z): z-0.9 3Z+0,565
U(Z) Wy(z) Wy(z)| | 0091  1073(4,5287 +4,1)
z-082 z%2-1724z+0,7408

a) Paccuwnraiite 3nauenust matpui A, B, C u D.
6) [IpoBepbTe, BO3MOXKHA T MUHUMaIbHas peanu3aius mojaenu? Kak npu 3Tom OyayT BBITIIS-
neth MaTpuilsl A, B, C u D?
B) Ecimu ot marpun A, B, C u D nepeiitu k MaTpu4yHOH mnepeAaToyHol QyHKIUHU, TO KaKUM
OKakeTcs oOIIMii 3HaMeHaTeNb?

24. O0beKT onuchIBaeTCs NepeaaToyHon GyHKIuei

1,237° + 2,47 +0.28
73 -1,0452° +0,714z —0,0821

HOHHYECKOH opMe YyIpaBIIeMOCTH U B KAHOHUYECKOU (hopMe HAOII0JaeMOCTH.
25. laiiTe onpeesieHne MOHATHSIM «IOCTHKUMOCTD COCTOSIHUS»Y U «YTIPABJISIEMOCTh O0BEKTa!

W(z) =

. 3anumure 3HayeHus: marpun A, B, C u D B ka-



T
26. IposepsTe noctrxumocts coctosaus  X(3T) = ‘0 0 1‘ 3a 3 Tmeproaa JAUCKPETHOCTH B CHC-

1,232° + 2,42 +0.28
73 -1.0452% +0,714z —0,0821

CTOSHME JOCTHKUMO, TO KaKOBBI JOJKHBI OBITh yIpassiomue Bosaeiicteus U = ‘UZ Up  Ug|, me-

Teme ¢ nepepatounot dpynxuuein W (z) = . Ecn ykasanHoe co-

peBOAAIINEC 00BEKT U3 COCTOSHHUS ITOKOS B YKa3aHHOC coctosaue? Kak IMPOBEPHUTH, YTO IIOJTYUCHHEIC
S3HAYCHHUA YIIPABJIAKOLICTO BOSHGﬁCTBHH U IIeI;'ICTBI/ITeJIbHO MEpCBCAYT O0BEKT M3 COCTOSHHS

X0 = ‘0 0 O‘T B cocrosume X(3T) = ‘O 0 ].‘T ?

27. BeiGepuTe NMpaBUIIbHBIN OTBET U3 Tabauibl Kak BBIMISIIUT Z-M300paKeHHEe pereTyaTon (QyHKINH,
0,5t

oOpa3oBaHHOW OT HenpepbiBHON pynknuu X(t) =10e

—5-1(t) B AMCKpeTHbIE MOMEHTBHI BPEMEHHU

kT, k=0123,.., T=05c?
52° - 61z 10z 52 52° - 6,1z 1522 — 6,1z 10z 52
72 -1782+0,78 | z—0,78 z-0,25| 72 -178z+1 72 -1782+0,78 | z-1 z-0,78

28. Ykaxure B Tabaule NMpaBUIbHBINA OTBET. UeMy paBHSETCS IEPUOJ JUCKPETHOCTH, €CJIU peleTya-

tast pyHkims obpaszyercs u3 HenpepbiBHOH (yHkuuu X(t) B MomenTsl Bpemenu 0, 0,25 ¢, 0,5 c,
0,75¢, 1,0c, 1,25¢c, 1.5¢, ....
\ 0,125 0,25 \ 0,33 0,5 1,0 |

29. Vkaxure B TabIuIle MpaBUIbHBIN OTBET. YeMy paBHSETCS 4acTOTa TUCKPETU3ALUMH, €CIIU pelieT-
yaTtast GYHKIHs oOpa3yeTcs u3 HemnpepblBHOKH QyHKmu X(t) B MomenTs! Bpemenu 0, 0,25 ¢, 0,5 c,

0,75¢c, 1,0¢c, 1,25¢c, 1,5¢c, ....
| 0314 | 3,14 |

6,28 | 24,18 y 25,12 |

30. Bri6epute U3 TaONMIBI ¥ 3aIUIIUTE NMPaBUILHBINA O0TBET. Kak BBIMIAANT Z-N300pakeHUe perierya-

0,25t

TOW (YHKIMH, 00pa30BaHHON OT HempepbiBHON (yHknmu X(t) =2,5e B JIUCKPETHBIE MOMEHTHI

Bpemenn KT,

k=0123...,

T=08c?

z

72> -1

1,25-

25._ 2
z-1

2,52

722 -082z+1

2,5z
z-0,82

1,25z

(z-082)(z-1)

31. Boibepure n3 Tabmuibl NpaBWIbHBIM oTBeT. Kakoi momkHa ObITh Z - mepenaToyHas (QyHKIUS

W (z,¢&) anepuoandeckoro 3BeHa, y kotoporo W (s) =

, €CCIIN AJId €€ HaXOXICHUSA HCIIOJIb30-

Ts+1
BaThb MOI[I/I(I)I/H_II/IPOBaHHOC Z-HpeOGpaSOBaHI/Ie H nCpuog JUCKPETHOCTU BBIGpaTL BEJIUYHUHOMN paBHOﬁ
T?
k & k 7+¢ k Ze—k/T1 k Ze—Tg/T1 kTg Ze—Ts/T1
Tl 7—e 1 Tl 7—e 1 Z_eT/Tl Tl Z_eT/Tl Tl Z_eT/Tl

32. BeiOepure u3 Tabnuibl IpaBuiIbHbIN oTBeT. Kakas z-nepenarounas (QyHKIUS COOTBETCTBYET Iie-

penarouHoit ¢pyHKIMH anepuoaunueckoro 3seHa W (S) =

nuckperHoctu T = 0,5 c?

1 , €CJIM OHa ONpCACIIACTCA AJId Cpuoaa
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0,5z

0,25z

22
z—0,78

0,5
z—-0,78

0,5z
z—0,78

z-1 z-0,78

33. PaccunraiiTe U yKaxuTe B TaOJuIle MPaBWIbHBIA OoTBET. [Ipeamnonaraercs, 4To 1 00beKTa ¢ Te-
015z +0,5722+0,14z°°
1-2,72"+2527°-07z"°
ryisatop. Kakum 10/mkHO ObITh HaYaIbHOE 3HAYECHUE YIPABIIAIOILIETO BO3ACHCTBHS U, (BBIXOZ pETYIIs-

penarounoi ¢ynkuueir W(z) = CIPOCKTHPOBAH KOMIICHCALIMOHHBINA pe-

TOpa) MPHU OTPAOOTKE 3aAI0IIEro Bo3AecTBUs Bua 1(t)?

0,15 | 0,57 | 0,86 | 1,0 | 1,2 |

34. Vkaxute B TaOauIle MpaBWIbHBIA OTBET. Ha pricyHKe mpejcTaBieHa pacueTHas cxema mugpoBon
CHUCTEMBI YIIPaBJICHUSI.

- 2
W(Z Xd(z) f1 g} ¥(z)
@) S We (2) r£ W) |-
W, (2) = 052-018 , W(z2) = 21’?’2—+()’8 Kakoii OyaeT BearunHa paccoriacoBaHMsI B yCTaHO-
z+04 2°-2+0,25

BUBLIEMCS pexxume X, [KT — o], eciu 3amaromee Bosaeiicteue W(t) =1(t) , a momexn
f,=1,=0?

| 0,038 | 0,127 | 0,264 | 0,342 | 0537 |

35. Ykaxute B Tabnuie npaBuwibHbIN 0TBeT. Ha prucyHke npeacraBineHa pacueTHas cxeMa HUPpoBOii
CUCTEMBI YIIPaBJICHUS.

X (z) fl ﬂé}

W(Z d ¥(z)

@) © W (2) ,+£ W(z) | =G

Wi (2) = 052-018 , W(z) = 21’32—+0’8 Kakoii OyneT BennymHa paccoriiacoBaHUs B yCTaHO-
z+04 z°-2+0,25

BuBIIEMcs pexume X, [KT — oo], ecnm Ha BXone oObekTa neiictByer momexa f,(t) =0,2-1(t), a

3apatomee Bosaelicteue W(t) =0 n momexa f, =07?

1 -0,862 | -0,575 | -0,342 | -0,167 | -0,026 |

36. YkaxuTe B TaOnuie NpaBuiIbHBINA 0TBeT. Ha pucynke mpesncraBieHa pacueTHas cxema uppoBoi

CHCTEMBI YIIPABJICHHUS.
f1 ﬂé}
qL W(z) |- (@)

W(Z) o Xd(?l)

Wr(2)
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0,5z-0,18 13z+0,8

- W(Z) =0 —
z+04 z°-2+0,25

memcst pexume Xy [KT — o], ecau Ha Beixozme oObekTa aeiictByer nmomexa f,(t)=0,2-1(t), a 3a-

W, (2) = . Kakoii Oyner Benn4rHa paccoriacoBaHUsl B yCTAaHOBUB-

natoree Bozaercreue W(t) =0 mnomexa f, =07

0 | -0,068 | -0,120 | -0,342 | -0,575 |

37. Ykaxute B TaOauIle MPaBWIbHBIA OTBET. Ha pucyHKe mpecraBiieHa pacueTHas cxema MuGpOoBOM
CHUCTEMBI YIIPaBJICHUSI.

. f1 2
W), N Wr(2) f£ W(2) —}é&@}

0,52-0,18 0,18z +0,16
—, W(2)=—

z+04 z°-1,722+0,76
IeMCsl pexXHuMe, ecii Ha BXoJe oObekTa neiictByer nmomexa f,(t) =0,2-1(t), a 3agaromee Bo3zeicT-

W, (2) = Kakoii Oyner Benmmumna Y[KT —o0] B ycraHOBHUB-

Bue W(t) =0 nnomexa f, =07

10,126 | 0,256 0,342 | 0,487 | 0,578 |

38. Ykaxute B Tabnuue npaBuwibHbIA oTBeT. Ha prucyHke npeacraBineHa pacueTHas cxeMa LHUPpOBOit
CHCTEMBI yIIpaBJICHUS.

- f1 f2
W) o, 4 Wy(2) f+L W(z) ﬁé}ﬂ

05z-018 018z+0,16
We(2) = ————, W(2)

z+0,4 722 -1,722+0,76
IIeMcsi peXHMe, eCITM Ha BBIXoJie 00bekTa aeicTByeT momexa f,(t) =0,2-1(t), a 3agaromee Bo3neicT-

Kaxkoii Oyner Benmmumna Y[KT — o] B ycTraHOBHB-

Bue W(t) =0 mnmomexa f, =07?

10,018 | 0,068 10,113 10,189 1 0,277 |

39. Vkaxute B Tabnule npaBuwibHbINA oTBeT. Ha prucyHke npeacraBieHa pacueTHas cxeMa HUPpoBoit
CUCTEMBI YIIPaBJICHUS.

. f1 2
W), N Wr(2) f£ W(2) —}é&@}

05z-018 018z +0,16
We(@)=———/— W()

2+0,4 22 -1722+0,76
ImeMcs pexuMe, eciu 3axaroniee Bosaeiicteue W(t) =1(t), amomexu f, = f, =07?

. Kaxkoii Oynmer Benmuuna Y[KT — o] B ycTaHOBUB-

| 0,407 | 0,473 | 0,661 | 0,876 | 0,995
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40. PaccuuraiiTe u ykaxurte B TaOIuIe TpaBUIbHBIN oTBeT. [Ipeanonaraercs, 4To 1i1st 00bEKTa C Ie-
015z +0572°+014z°°
1-2,7z2"+25272-0,7z"°
rymsatop. Kakue 3HaueHus OyneT NMpPUHUMATH BBIXOJHAS BEIMUYMHA crcTeMbl yrpasieHus Y[KT] B

penarounoi ¢ynkuueir W (z) =

CIPOEKTHPOBAH KOMIICHCALIUOHHBIN pe-

nuckpetHbie MoMeHTHI Bpemenn K =0,1,2,3 npu orpaboTke 3amaromero Bo3aciicteus Buaa 1(t)?

11,0 0,820,140 |027 250,71,0[/00,180,86 1,0 [0-0,180,240,71.0 |00,150,60,81,0 |

41. PaccunTaiiTe M yKa)XuTe B TaOJIMIIC MTPaBUIILHBIN OTBeT. [Ipenmnonaraercs, 4To 11 00bEKTa C Tie-
015z +0,5722 +0,14z°°
1-2,72+252°%-0,7z"°
rynsarop. Kakne 3HaueHus OyneT mpuHUMAaTh paccorjiacoBaHue B cucteMe ynpasieHus X,[KT] B auc-

penarounoit pynkuuern W (z) =

CIIPOCKTHUPOBAH KOMIICHCAITHOHHBIN pe-

KpeTHbIe MOMeHTHI BpeMenu K = 0,1,2,3 mpu oTpaboTKe 3a1ar0miero Bo3aeicTeus suaa 1(t)?

1,0 0,820,140 (02,725 0,71,0,00,180,86 1,0 0-0,180,240,7 |00,150,60,81,0
1.0
42. BriOepute ouH NMpaBUIbHBIN OTBET. i TOro, 4ToOBI CKOPOCTHAS OMIMOKA B 3aMKHYTOH YCTOM-
YUBOW ITU(POBO CHCTEME YIpaBJICHUs ObLIa paBHA HYIIO, TIEPEJaTOYHbIC (DYHKIIUU PETYIIATOPA WIIH
00BeKTa yrpaBiIeHHUS

A: He IOJDKHBI UIMETH ITOJIIOC B TOUYKe Z = 1;

B: MeTh €IMHCTBEHHBIN MOJIOC B TOUKE Z = 1;

C: uMeTh TI0 MEHBIIICH Mepe J[Ba MOJIt0ca B TOUke Z = 1

D: umets Bce mosroca BHYTPH Kpyra eMHIYHOTO pagryca U O1H MOJIOC B TOUKE Z = 1;

E: uMeTh OAMH HOJIb U OJUH IIOJIIOC B TOYKE Z = 1.

43. Beibepure oauH npaBuibHbIi oTBeT. [Tycth B CAY umeer mecto perymstop Wi (jw) u oObekt
ympasierus G,(jw)+ A,(jw). dns Toro, uToOsl 0becrednTh poOacTHYIO yCTOHUMBOCTh 3aMKHYTOM
CHCTEMBI yIpaBIICHUSI 0OBEKTOM, TTApaMETPhl U CTPYKTYpa KOTOPOTO ONPEICICHBI ¢ aJTUTHBHON TO-
rpenrHocThio A , (@) , HEOOXOAUMO U TOCTATOYHO 0OECTICUNTH IS BCEX YaCTOT
A: uyToOBI HaUOOJBIIIEE CUHTYIISIPHOE YUCIIO YIOBJIETBOPSIIO YCIOBUIO
oA W, (1+W,G,)*]>1;
B: 4T0OBI HAUMEHBIIIEE CHHTYIISPHOE YUCIIO YIOBJIETBOPSIIO YCIOBHIO
ol AW, (1+WRGO)71] >1;
C: ur0o0bI HAaMOOJIBIIIEEe CHHTYJISIPHOE YHCIIO YIOBIETBOPSIIO YCIOBHIO
oA W, (1+W,G,)']<1;
D: uT0o06561 HanbobIIIee CHHTYISIPHOE YUCIIO YAOBJIECTBOPSIIO YCIOBHIO
oA WG, (1+W,G,) ]1<1;
E: 4T00BI HanOOIBIIIEE CHHTYIISIPHOE YHCIIO YIOBIETBOPSLIIO YCIOBHIO
oA W.G,(1+W,G,) 1<l m |Go(ja))| <1.
F: 94T00BI HaMMEHbIIIEe CHHTYISIPHOE YUCIIO YOBJIETBOPSIIO YCIOBHUIO
oA W.G,(1+W.G,) 1<l n |Go(ja))| <1.

44. Beibepute onuH npaBwibHbI oTBeT. [Tycth B CAY mmeer mecto perynsarop Wi (jw) u o0bexT
ympasierus G,(jw)(1+ A, (jw)). Jns Toro, 4rodbl o0ecrednTs poOACTHYIO YCTOMYMBOCTD 3aMKHY-

TOW CHCTEMBI yIpaBiIeHHUsI 00BEKTOM, NMapaMeTpPhbl U CTPYKTYypa KOTOPOTO ONPENEICHbI ¢ MYJIbTUILIH-
KaTHBHOM MOTPenIHOCTRIO0 A, (j®) , HEOOXOIMMO M JOCTATOYHO 0OECHIEYHTH [UISl BCEX YacTOT
A: u9T00BI HaMOOJIBIIIEE CHHTYIISIPHOE YUCIIO YIOBJIETBOPSIIO YCIOBHUIO
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oAW1+ W,G,) ']>1;

B: 4T00BI HaUMeHbIIEe CUHTYIISPHOE YUCIIO YIOBIETBOPSIIO YCIOBHIO
olAyW, (1+WRGO)71] >1;

C: uToObI HanOOJbIICE CUHTYJIIPHOE YHUCIIO YIOBIETBOPSIO YCIOBUIO
LA W, (1 +W,G,) '] <1 ;

D: uroObI HauboJIbLIEe CUHTYIISIPHOE YUCIIO YOBIETBOPSIIO YCIOBHIO
oA WG, (1+W,G,)'1<1;

E: 4roObI HaubobLIEe CUHTYIISIPHOE YUCIIO YIOBIETBOPSIIO YCIOBHIO
GIAGWRG,(L+W:G,) 1< 1n [G,(jw)| <1.

F: 4TOOBI HaMEHbLIEE CUHTYIISIPHOE YNCIIO YIOBJIETBOPSUIIO YCIOBUIO
ofAWRG (L +W:G,) 1<1u |Gy (jo)| <1.

45. Beibepute onuH mpaBuibHbli oTBeT. [Tycth B CAY umeer mecto perynarop Wi (jw) u o0bexT
ynpasienus G,(jo)+ A,(jw). Jdus Toro, 4rodbl obecrieyuTh poOACTHYIO YCTOHYMBOCTE 3aMKHYTOM

CHUCTCMbI YIIPABJICHUA 06L6KTOM, MapaMeTpbl U CTPYKTYypa KOTOPOI'O OIMPEACIICHBI C aﬂHHTHBHOﬁ Io-
I'pCIIHOCTBIO AA(JG)) . HCO6XOI[I/IMO Hn A0CTAaTOYHO 00ecneyuTh AJIs1 BCEX YaCTOT BBIIIOJIHCHUS YCJIO-

BUA
A AW @+ WG) Y > 1

B: AW, (L+WeGy) | >1;
Co AW, @ +W:Go) Y| <1;

D: [AWRGo(1+WeGp) | <1;

E: [AWGo(L+WGo) | <1m [Gy(jew)] <1.

46. Beibepute onuH mpaBuibHbI oTBET. [Tycth B CAY mmeer mecto perymsarop Wi (jw) u o0bexT
ympasierus G,(jw)(1+ A, (jw)). Jnsa Toro, urodsl o6ecrednTh poOaCTHYIO YCTOMYMBOCTD 3aMKHY-

TOW CHCTEMBI YIpaBieHHUsI 00BEKTOM, NMapaMeTpbl U CTPYKTypa KOTOPOTO ONPENEIEeHbl ¢ MYJIbTUILIH-
KaTHBHOH morpemsocteio A, (j®) , He0OOXOIMMO M TOCTATOYHO 0OECIEYHTH JUIsl BCEX YaCTOT BBIOJI-

HCHUS YCIIOBUA
Al [AuWe@+WG)?| >1;

B: AW, (L+WG,)?| >1;

Cr AWWa @+WGy) ™| <1;

D: [AWWRGo(L+W,G,) | <1;

E: [AuWeGo(L+WeGo) Y| <11 [Gy(jo)|<1.

47. BoibepuTe OJIMH UM HECKOJIBKO MPAaBUIIbHBIX OTBETOB. Y CTOMYMBOCTH HU(POBOM 3aMKHYTOM cHC-
TEMBI MOXHO OLICHUTh
A: 1o mosrocam nepeaTouHoil PyHKIMH 3aMKHYTOM CHCTEMBI;
B: mo pacnonoxxeHuto Hysel U MOJIIOCOB MEePEeIaTOUHON (PYHKIIMH Pa30MKHYTOM CUCTEMbI Ha
KOMIIJICKCHOM IIOCKOCTH;
C: mo xpurtepuio ycroitunBoctu ['ypBuIia mocie npuMeHEHHs K epeJaTOYHON QyHKIINHN 3aMK-
HYTOW CHCTEMBI OMJIMHEWHOTO MpeoOpa3oBaHus;
D: no kpurepuio Payca, cocTaBUB COOTBETCTBYIOIIYIO Ta0JIHUILY;
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E: mo pacnonoxenuto Hysei nepenaTouHoi QyHKIMHY 3aMKHYTOM CUCTEMbI Ha KOMIUIEKCHON
IJIOCKOCTH.

48. CpoiicTBa 1U(pOBOI CUCTEMBI, TAKHE KaK YIPaBIsIEMOCTb, HAOII0JaeMOCTh, IOCTHKUMOCTD OIle-
HUBAIOTCS TI0 PAHTY COOTBETCTBYIOIIEH MATPHUIIbI. Y CTAHOBUTE COOTBETCTBHE MEXIY CBOMCTBOM CHC-
TEMBI U MaTPHUILIEH, 10 KOTOPOH 3TO CBOKMCTBO ITPOBEPSIETCS.

1 YrpaBiasieMocThb A ‘C CA CA2 . CA™ T
2 Ha6ro1aemocThb B ‘ B AB AB .. A™ B‘
3 JlocTHRUMOCTh C ‘C AT CA™ CAT™? . C A—l‘T
4 BoccranasnuBaeMocTh D ‘ AB A?B A°B ... AT B‘
E AB ATB .. AB B

49. YcraHoBuTE NMpaBUIbHYIO MOCIEA0BATENBHOCTD AEUCTBUM MIPU MPOEKTUPOBAHUU MOJAJIBHOTO pe-
ryasTopa (0OpaTHOM CBsI3U MO MEPEMEHHBIM COCTOSIHUS) HA OCHOBE MaTPUYHBIX YPaBHEHHUH B KaHOHU-

2
b,z° +b,z+D,
3 2 !
Z°+a,2" +a,z+a,

4eCcKOi popMe yrpaBIisieMOCTH, eCiu Z-Tiepeaarounas GpyHkius oobexkra W (z) =

a ObICTPO/EHCTBUE CUCTEMBI IOJDKHO OBITH HE Xyxe {j.

e A. CpaBuuBas KO3PQUIUEHTHI XaPAKTEPUCTUICCKOTO IMOJIMHOMA IEePeNIaTOuHON (QyHKIHMN
00BeKTa U KOIPPUITMCHTHI TIOJTMHOMA, TIOTYYSHHOTO M0 Ha3HAYEHHBIM COOCTBEHHBIM YHCIIaM
MmaTpulibl (A-BK), Beraucasior koapuueHTsl MOJAIBHOTO PETYIATOPA.

e B. Ilo 3amaHHOMY OBICTPOAEHCTBHUIO 1, OMpPEAETSIOT paguyc Kpyra, BHyTpH KOTOPOTO CIeTyeT
BBIOMPATh COOCTBEHHBIE unciia MaTpuilsl (A-BK).

o C. [lyrem MomenupoBaHusi 00bEKTa, OXBAUEHHOTO 0OpaTHON CBSI3bIO IO MEPEMEHHBIM COCTOSI-
HUS, TPOBEPSIIOT KA4€CTBO CHCTEMBI PETYTHPOBAHUSI.

o D. IIpoBepsieTcss ympaBisieMOCTh OOBEKTA, JIIST YETO COCTABJISICTCS MATPHUIlA YIIPABISIEMOCTH U
MIPOBEPSIETCS €€ PaHT

e E. Ha ocHOoBaHMM BRIOpAaHHBIX COOCTBEHHBIX YHCEI BBIYUCIISICTCS XapaKTEPUCTUICCKUHN MOJTH-
HOM JJISI CHCTEMBI C PETYIIATOPOM.

o F. Ilo 3aganHoi nmepenaTouyHoil GyHKIMH 00BEKTa PETYIUPOBAHUS COCTABISIOTCS MAaTPHUIILI A,
B,CuD

o G. U3 onpeneneHHON 00acTH BBIOUPAOTCS N gucel (N - MOPSIOK CUCTEMBI), IPUYEM €CIIH
qrclia KOMIUIEKCHBIE, TO 0053aTeIbHO KOMIUIEKCHO-COTIPSIKEHHBIE.

50. I[J'IH 00BeKTa YIIpaBJICHHUA, 3aJAHHOT'O MAaTPUYHBIMU PAa3HOCTHBIMU YPABHCHHUAMU C MATPULIAMU!

0,7 =002 O 0,4
d=04 099 0, h=[01l]|, C-= |0 0 0,05| u D=0, no popmyne AkkepmaHa paccuuTaTh
01 05 1 0,02

KOd(GUIIMEeHTHl 00pPaTHON CBSI3U MO MEPEMEHHBIM COCTOSHHUS O0BEKTa, 00eCIeYHBAIOIINM OBICTPO-
nericteue cuctemsl He Xyxke 20 c. (ITepuon nuckpernoctu T=0,5¢)

51. JaiiTe OLEHKY YCTOMYMBOCTU 3aMKHYTOW CHCTEMBI, €CIIU MepelaTOYHbIe (PYHKIUN peryasTopa u
0,5z-0,18 13z+0,8
—— W(2)=

o0BeKTa aBienns TakoBel: W, (2) = _—
yip == 04 22 —7+025
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0,09z + 0,085
7 1,782 +0,79
Ha BXOJHOE MMITYJbCHOE BO3JCHCTBHE, KOTOPOE 00pasyercss U3 HeIPEepHIBHOTO BO3JCHCTBHS BHIA
w(t) = 2,5e % B muckperHsie MoMeHTHI Bpemenu 0, 0,25¢ 0,5¢ 0,75¢ 1,0c 1,25c¢...

53. Onpenenuts CTPYKTYpy M PacCUMTATh HAOIIOATENb MOJHOTO MOPSAAKAa HA OCHOBE MATPUUYHBIX
ypaBHEHU B KAHOHUYHOHN (hopMe HabII0JaeMOCTH, ecliu IiepeJaTOYHON (DyHKIUEH 00beKTa SIBIISETCS

0,72z° + 0,45z + 0,65
W(z) = 5 .
(z-0,97)(z° -0,772+0,24)
54. Paccunrath k03¢ ¢unuentsl omubok C, u C, mig 3aMKHYTOH LU(pPOBOM CHCTEMBI, €CJIU Iepeia-
0,65z° +0,17z — 0,144
z°-0,622 -0152+0,10

55. YcTaHOBUTE MMOCIENOBATEIBHOCTh pacueTa peakiuu HU(GPOBON CUCTEMBI C TIEpeAaTOuYHON (PyHK-
0,09z + 0,085
2> -1,782+0,79
PBIBHOTO Bo3zielcTBHs Brma W(t) = 2,57

1,0c 1,25c...
e A: [lo tabnune z-npeoOpa3oBaHUs WIM PACUETHBIM IIyTEM HAXOIAT Z-U300pakeHue
BXOJIHOM 1OCJI€10BAaTEIbHOCTH UMITYJIbCOB
e B: PaccuuThiBaroT ycranoBusmieecs 3Hadenue Y[KT — o] = ZILTr(Z -1)y(z)

52. PaccuuTaiite peakiuio nudpoBoii CUCTEMBbI ¢ nepeaarounoi ¢pynkuuedn W (z) =

TOYHOM (PYHKIIMEH Pa30MKHYTOM CHCTEMBI ¢ peryisropom sisiercs W (z) =

et W (z) = Ha BXOJIHOE UMITYJIbCHOE BO3/ICIICTBHIE, KOTOpOE 00pa3yeTcs U3 Hempe-

! nuckpetrHoie MoMeHTHI Bpemenu 0, 0,25¢  0,5¢  0,75¢

e C: Ilyrem nepemuoxenuss W (z) u z-uzo0pakeHusI BXOJAHOM MOCIEI0BATEIILHOCTH UM-
IyJbCOB OIPENEISAIOT Z-U300pakKeHUE BBIXOJHOW IOCIEA0BATEILHOCTH HMITYJIbCOB
y(z) B Bue ApOOHO-pAIMOHATEHON QYHKIINK

e D: 1o ucxoaHbIM TaHHBIM ONpEaENsIeTcs Nepuo TucKkpeTHocT T.

e E: y(2) packmaapiBaioT B psi M0 OTpUIATEIbHBIM cTenieHsM Z. Koadduiments! psaa
COOTBETCTBYIOT 3HAQUEHHUSM BBIXOJHOW BEITUYMHBI B COOTBETCTBYIOIIME MOMEHTHI Bpe-
MEHHU.

e F: U3 nenpepoiHO# (yHkimu W(t) oOpasyercs pemierdatas QYHKIHS MyTeM 3aMCHBI

HETIPEephIBHOTO BPEMEHH Ha JUCKpeTHOE, T.e. t = KT

56. TOYHOCTB CHUCTEM PETryJTUPOBAHUS U CIASASAIINX CUCTEM OLICHUBACTCS MO0 YCTAaHOBUBIIIEHCS OMIHOKE
[0 OKOHYAHHUH TEePEXOIHOTO Mpoliecca. Y CTAHOBUTE COOTBETCTBHE MEXKAY HAIUYHEM IoJoca (IOJko-
coB) Z = | B nepenaToyHoN (PyHKUIMHU PETyIaTopa Uiau 0o0BbEKTa YIPABICHHS U OIIMOKONW CHCTEMBI IPU

otpaboTke BxoaHbIX Bosaeitctauit Buna W(t) =1(t), w(t) =at, w(t) = at2

A | Her Hum ogHOro Ommbxka paBHa Hymo | Ommbka  paBHa | OmmOka  TPOMOPIHMO-

nomocaz =1 HYIIIO 1

HaJIbHA —

B | Umeercs  onun Omnbxa nponop- | Ommbka  pacter | OmmbKa pacTer 0 o

momrocz =1 1 IO 00

[IMOHAJIbHA
1+K

C | Umeercs nBa mo- Ommoka paBHa Hymo | Omumbka nponop- | Ommbka  IpoOHopIHo-

moca z =1 1 1

LMOHAJbHA — HaJIbHA
1+ K

D Ommbka paBHa Hymo | Ommbka mporop- | Ommobka pacter 10 oo
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1

IOHUOHAJIbHA —

57. PaccunraTh z-niepeaTouHyl0 (YHKIUIO OOBEKTa YIPaBICHUS C yIeTOM (POPMHUPYIOIIETO 3JIeMEH-
Ta U1t nepuoaa auckpernoctu T = 0,5 ¢, ecnu nepenatounas GyHKIUS 00bEKTa

we- B
(s +1)(5s +1)

Ounenka ycroitunoctu LIC no kputepuro ['ypBuna.
0,722° +0,452 + 0,65

73 —2747% 41762 -0,48
JYYHUTH ONMCAHHUE CUCTEMBI B IPOCTPAHCTBE COCTOSTHUM (KaHOHUYECKast opMa HaOIJII0JTaeMOCTH)

58. Iepenarounoit Qyukuueit LIC spusercs W(z,¢) = . Heobxonumo mo-

. . 0,09z + 0,085
59. Paccumurars peakuuto LIC ¢ nmepenarounoit ¢ynkumeir W (z) = 5 Ha BXOJHOE M-
z°-178z2+0.79
NYJIbCHOE BO3JCHCTBHE, MOJIYYCHHOE U3 BO3IeiCcTBUs Buaa W(t) = 20e 05t g JVCKPETHBIE MOMEHTHI
Bpemenu 0, 0,2¢ 0,4c 0,6¢c 0,8c ...
60.  Ilepematounoii dbynknueit  pazomkuyron  LIC ¢ perymaropom  sBisieTcs

2 —
W(z,£) = 0,65z +017z-0,144

23 -0,62° —0,152+0,10
toii cucreme e[KT — o], eciu 3amaromiee Bo3zeicTBrue nMeeT ciaenyronmit Bua: W(t) = 0,2 - 1(t)

. Heobxoaumo paccuuTaTh BEIMYMHY PACCOITIACOBAHUS B 3aMKHY-

IIpumep 3K3aMeHALMOHHOTO OMJIeTA:

T'OVBIIO «IOHELIKU HALITMOHAJIBHBIY TEXHUYECKUI YHUBEPCUTET»
[TporpaMMa noJAroTOBKU: MarucTparypa
Hanpasnenue noarorosku: 27.04.04 YipapneHue B TEXHUUECKUX CHCTEMaxX
Hanpasnennocts (mpoduie): YrpaieHue u ”HGOPMATHKA B TEXHUYECKUX CHCTEMAX
Cemectp: 2
VYyeOHnas aucuumiauHa: CoBpeMeHHbIe TPOOIEMbl TEOPUH YIIPABICHUS

3K3AMEHAIIMOHHBINA BUJIET Ne 3
1. TpeGyercst MPOBECTH TOUYHYIO JTMHEAPU3ALMIO HEIMHEHHOTO 00BEKTa, IMHAMHKA KOTOPOTO OMHCHI-
BaeTCA CIEAYIONIeH cuctemMoi nudpepeHInanbHbpIX YPaBHEHUH:
X, = —x2 — X, +e 2y
X5 =—SIN(2,75X, + 7 /6) —0,5%;
[Tpenyioxxute Kakoi-mubO peryssTop A JMHEAPU30BAaHHOIO OOBEKTa, 00eCTIeYMBAIOIUN OBICT-

pOZIECTBUE 3aMKHYTON CUCTEMBI HE XYyXKe 4 C.
2. Ha pucyHke mpeacTaBiieHa pacyeTHasi cxema HU(pPoBoil CHCTEMbI YIPaBICHHUS.

T b W b2

y(t) =X,

W(Z) o Xd(z)

Wi (2) = Qii—_oojﬁ , W(z) = zz(i:f?ZZJ; (1’]6(?76 Kaxoii Oyner Bennunna Y[KT — oo] B ycTraHOBUB-

IIeMCs peXKHMe, eI Ha BXoJie o0bekTa neiictByer momexa f,(t) =0,2-1(t), a 3anaromiee Bo3ueii-

crBue W(t) =0 nmomexa f, =07?
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3. MeToauka mpoeKTUPOBAHUS HAOTIOAAaTeNs IOHMKEHHOTO TIOPSIKA Ha IPUMEPE CUCTEMBI TPETHEro
MOpsI/IKa, KOT/1a OJIHA TIepeMeHHast u3MepseTcs (Hampumep, x1(K), T.e. y(K)= X1(K)), a ABE Apyrue
HE00X0JMMO BOCCTAHABIINBATb.

VYTBepKIeHO Ha 3acelaHuU Kadeapbl aBTOMATUKHU U T€JIEKOMMYHUKALIUH,
nporokon Ne  or . 20 T
3aB. kadempoii Typynanos B.B. DK3aMeHaTop ®emron P.B.

KPUTEPUU
OLICHMBAHMS IK3aMEeHALIMOHHOM padoThI
o nucruiuinae «CoBpeMeHHBIE TPOOIEMBI TEOPUH YIIPABICHUS»
JUIsE 00YYarOIIKUXCS TI0 HAIIPABIECHUIO MOATOTOBKH
27.04.04 YnopaiieHre B TEXHUYECKHX CUCTEMax

DK3aMeH NMPOBOAUTCS MHUCbMEHHO 10 OmiieraMm. buieT cogepxut 2 3agaum, Kaxaas U3 KOTOPBIX
TpeOyeT KOHKPETHOTO OTBETa, U OJIMH TeopeTHudeckuil Bonpoc. [Ipeacrapnenue penieHus 3agayd JOIxK-
HO T03BOJISITH MPOBEPSAIOIIEMY MPOCIEIUTH OCIEI0BATEIbHOCTD PEIICHUS U B CiIy4ae OMUOOK olle-
HUTH JOJI0 MPaBMILHOTO peteHus. [Ipu Heo6X0AMMOCTH 3K3aMeHyeMbIil MOKET WIIH JIOJDKEH COTpO-
BOJIUTH HAITMCAHHOE TOSICHSIOIIEH CXEMOM (PUCYHKOM).

3amaun OXBaTHIBAIOT TEOPETHUECKYIO YacTh Kypca, a TaKkKe TpeOyIoT AeMOHCTPALUU MpaKTHde-
CKHX HaBBIKOB, IIOJYYEHHBIX CTYIEHTOM B X0Ji¢ J1a0opaTOpHbIX paboT. TeopeTuueckuii BONpoc B K-
3aMEHaIlMOHHOM OMJIETE COOTBETCTBYET pa3/iesiaM TEOpUH, HE 3aTPOHYTHIM 3aJjauaMy B OHIIeTe.

[TpaBuiibHOE pelIieHHe 3a/1a4d U OTBETAa HA TEOPETHUECKUN BOIPOC OLIEHUBAETCS B JIBAILATh —
JBa/LATh yeThlpe Oayuta. Ecu oTBeT He MOJHBIN, TO OH OLEHHUBAETCS B JECATh-IBEHAALATh OaJIIOB.
[Tpu oTcyTcTBUM peleHUs 3a/1au 00ydarolUiics moiydaeT Houlb O0amioB. [lonydyeHHble 6aibl 3a OT-
BETHl Ha BOINIPOCHI OMJIETa CYMMUPYIOTCS, U C YU4ETOM pe3yJIbTaTOB TEKYIIEro KOHTPOJs padoThl CTY-
JIEHTa BBIBOJAUTCS UTOroBas oiieHka 1mo 100-0aninbHol mKae.

[Tonmyyennas onenka no 100-0anapHON 1IKane onpeAesseT OLEHKY MO rocy1apCTBEHHON IIKa-
ne u mkaine ESTS.

VYTBepKaeHO Ha 3aceaHuH Kadeapbl aBTOMATHKU U TEJICKOMMYHHUKAIIUM,
nporokont Ne ot . 20 1.
3aB. kadenpoii Typynanos B.B.

4.3 Kputepum ouieHMBaAHUA

OrneHnBaHWEe YPOBHS OCBOCHHUS CTYACHTOM Y4YeOHOTO MaTepHalia JHUCIHUILTAHBI
«CoBpeMeHHBIC TTPOOJIEMBbI TEOPUH YIPABIICHUS» TPOBOIUTCS B XOJE TEKYIIETO KOH-
TPOJISL ¥ IPOMEKYTOUHOM aTTecTalnu (CEMECTPOBOTO KOHTPOJIS).

Texkymuii KOHTPOJIb 3HAHUN CTYJEHTA OYHOU U OYHO-3A0YHON (PopM OOydCHHS
OCYIIECTBIISIETCS 110 PE3YJIbTaTaM BBITIOJHEHUS JTA0OPaTOPHBIX pabOT. BeimonHeHue na-
OopaTOpHBIX padOT € 3aIUTON OTUETa, MPETYCMOTPEHHBIX paboyveil mporpaMmMon Iuc-
IUTUTMHBI, SBIIETCS HEOOXOIMMBIM YCIOBHEM JOITyCKa CTYICHTA K DK3aMEHY.

Pacnipenenenne O0ayioB TEKYIIEro KOHTPOJSI pabOTHI CTy/ICHTAa HA MPOTSHKCHHUH
ceMecTpa NnpuBesieHo B Tabnuue 1.
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Tabnuna 1 — Pacnipenenenue 0amioB TEKyIEro KOHTPOJIs

dopma KOHTPOJIS Bo3MoxkHOE KOJIM4ecTBO [Ipumeyanue
0aJ10B
JIJ1s1 CTYI€HTOB OYHOM M OYHO-3a09HON (DOPMBI 00yUEHUS
Otuét no nmabopatop- 8 3agaHue BBINOJIHEHO MPAaBUIIBHO, TPOSKTHHIE
HOI1 paboTe penieHns 000CHOBaHBI, IPUBEACH aHAIH3 T10-
Jy4EHHOTO pe3yJbTaTa
5 3a/iaHue BBINOJIHEHO B 1€JI0M MPaBUIIBHO,

MIPOEKTHBIE PEIICHUS HE BCETIa 00OCHOBAHHI,
BO3HUKIIU TPYIHOCTH B OOBSICHEHUH TOJTY-
YEHHBIX PE3YJIbTATOB

Hroro no Jadopartop- 48 W3 pacuéra npoBeaeHus MECTH J1abopaTop-
HBIM padoTaM (MaK- HBIX paboT. OneHnBaeTcs Kaxaas padora.
CHMAJIbHO BO3MOXK-
HOE)

HNUTOI'O: 48 MakcuMaabHO BO3MOKHOE

IIpome:kyToUHAs aTTeCTAlMA 110 Pe3yJbTaTaM OCBOCHHS JUCUUIUIMHBI B CEME-
CTp€ IPOBOJIUTCSA B (popMe ceMecTpoBOro sk3ameHa. dopma mpoBeAeHUS dK3aMEHA —
MKMChbMEHHAsl. DK3aMEHAIIMOHHBIA OWJIET BKJIIOYAET B ce0sl 2 3a7a4u U OJIUH TEOpeTHYE-
CKU BONPOC, MOAOOpaHHbIE B 3K3aMEHALIMOHHOM OMJIETE€ TAKUM 00pa3oM, YTO OHU OX-
BaThIBAIOT OOJIBIIYIO YACTh TEOPETUYECKUX BOIPOCOB JAHHOW AMCUMILIUHEL. [Ipu one-
HUBAHMM CTYJICHTA Ha 3K3aMEHE NPENoAaBaTeilb PyKOBOJACTBYETCS KPUTEPHUSIMU, MPH-
BEJICHHBIMU B TabmuIe 2.

MaxkcruMaabHOE KOJIMYeCTBO OAJIOB 32 OTBET HA BOIPOC 3K3aMEHAIMOHHOIO OU-
JieTa 3aCUUTBIBAECTCS CTYAEHTY B ClIy4ae, €CJIM OTBET MOATBEPKIAAET BIAJICHUE CTYJICH-
TOM 3HAHUSMHU B TIOJTHOM 0OBbeMe y4eOHOM MporpaMMbl, MaTepUai U3JI0KEH B JIOTHYE-
CKOM MOCJIEeI0BaTEIbHOCTU C BBIIEJICHUEM IJIaBHOTO, COJACPKUT TOUHbIE (POPMYITUPOB-
KH, COMPOBOXKJAETCA WILTIOCTPUPYIOIIUMH CXEeMaMU U PUCYHKaMH (TIpU HEOOXOJIMMO-
CTH).

B ciyyae ecau oTBET Ha BONPOC HE B MOJIHOM MEpEe OTBEYAET MPUBEAECHHBIM Tpe-
OOBaHMSIM, CTYICHTY 3aCUMTHIBAETCS] KOJUYECTBO OAINIOB, PABHOE MOJIOBUHE OT MAKCH-
MaibHOTO. IIpyM OTCYTCTBUM NpPaBUIBHOTO OTBETAa HA MOCTABJICHHBIA BONPOC CTYIEHT
nosyqaet 0 6aysioB.

Tabnuma 2 — Pacnipenenenne 6amioB M0 CEMECTPOBOMY DK3aMEHY

dopma KOHTPOJIS MaxkcumansHO
BO3MOKHOE KOJIMYECTBO 0aJII0B
OTBeT Ha BOIPOCHI 3K3aMEHa- 3agaua 1 24
UOHHOI0 OMIeTa 3amaua 2 20
Bonpoc no Teopun 12
HUTOIO 52
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HToroBas oneHka onpeenseTcs: MyTeM CyMMHUPOBAHUS KOJMYECTBA OAIIJIOB 110
pe3yJibTaTaM TEKYIero KOHTPOJISI M KOJIMYeCcTBa 0aJlIOB 1O pe3yJibTaTaM CeMEeCTPOBOTO
sK3aMeHa. MakCHMAJIbHO BO3MO:KHOE KoJinuecTBo 0asioB — 100.

[Tonyuennas onenka o 100-0a/muibHOM IIKaje ONMpeAessieT OIEHKY IO rocyaap-
CTBEHHOM IIKayie u mxkane ESTS:

Cymma 0OasioB Ouenka Onenka
o 100-6anpHOI mKaie no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A OTimyHO
80-89 B Xopoo
75-79 C
70-74 D y
60-69 E JIOBIIETBOPUTEIHHO
35-59 F He
0-34 =8 YIIOBJIETBOPUTEIHLHO

* — ¢ 00s3aTEIIbHEIM IMOBTOPHBIM M3YUCHUCM AWCHHUILINHBI.

4.4 IlpuMep TeKylIero onpoca Ha JJadopaTOPHBIX 3aHATHAX

Tema «/cciienoBaHne YaCTOTHBIX XapaKTEPUCTUK HU(POBBIX CUCTEM
1. Uto Ha3bIBaeTCs HUMITYJIBCHOW aMIUIMTYAHO-(A30BOM YaCTOTHOM XapaKTepH-

ctukoit (ADUX) nudpoBoit cucTemMbI?

2. Kak no nepenaTounoit PyHKIIUU 1TUPPOBOM CUCTEMBI MOXKET OBITh MOCTPOEHA
uMmnysbcHass AOUX?

3. OObsicHUTE Mpoleypy MOCTpoeHUsT UMITyIbcHOM ADPUYX nudpoBoil cucTeMbl
Ha OCHOBE 3aMeHbI B Z-tiepenatounoit pynkumuu W (z,&) omepartopa npeoOpa3oBaHUs Z
na el

4. Kak noctpouts ADUX 1udpoBoii cucteMbl Ha OCHOBE OUITMHEHHOTO TIpeodpa-
30BaHus?

5. OOBsSICHUTE TIOHSATHE «IICEBAOYACTOTa» W KaK OHA OMPEACISICTCS TMPH T0-
CTPOEHUHN YaCTOTHBIX XapaKTEPUCTUK ITU(DPOBOI CHCTEMBI?

6. B kakoM nnamna3one 4actotr @ cienyet paccunthiBaTh ADUX nudposoii cuc-
tembl? [Touemy?

7. TosicHuTe MpoIeaypy MOCTPOSHUSI aCUMITOTHYECKOM JorapupMUIECKON Jac-
TOTHOM XapaKTePUCTUKH OOBEKTa YIMpaBIEHUsA, €CIW 3aJaHa €ro Z-mnepeaaToyHas

0,0161z +0,0144
72 -1712+0,725°

8. TlocTpoiiTe acCHMIITOTHYECKYIO JIOTAPU(PMUIECKYIO YaCTOTHYIO XapaKTePUCTHU-

bynkuus W (z) = noJTydeHHast Juis mepuoaa quckpernocta T=0,5 c.

Ky U (a30-4aCTOTHYIO XapaKTEPUCTHKY UACATbHOTO MHTETPUPYIOLIETO 3BeHa i Tie-
puonoB auckpetrHoctn T=0,2 ¢ u T=0,8 c. Kak Biusger nepuos JUCKpETHOCTH HA 3TU
XapaKTEPUCTUKHU?
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5 PEKOMEHAYEMASA JIUTEPATYPA
I OcHoBHasi JuTepaTypa

1. CoBpeMeHHas Teopus yIpaBieHusl AMHAMUYecKUMHU cucteMamu = CydacHa
Teopis KepyBaHHS AUHAMIYHHMX cucTeM [EnekTpoHHui pecypc] : HaBYaJIbHHM MOCIOHUK
st BH3 /T 1. Padikos [u np.] ; [.111. Padixos, H.B. XKykosa, B.I. beccapa0 Ta iH. ;
JIBH3 "JTonHTVY". - 4 M6. - lonensk : JIBH3 "IonHTY", 2013. - 1 ¢aiin. - Cuctem.
Bumoru: Acrobat Reader. http://ed.donntu.org/books/17/cd7069.pdf

2. Metoapl cuHTe3a MU(PPOBBIX CUCTEM YITPABICHUS MHOTOCBS3HBIMH TEXHOJIO-
rudeckuMu oobektamu : Monorpadus / B. C. Kynpsmos, C. B. Psa3annes, A. B. Upa-
HOB [u Ap.]. — Boponex : BopoHexCckuil ToCyJapCTBEHHBI YHUBEPCUTET UHKEHEP-
HbIX TexHojorui, 2018. — 332 ¢. — ISBN 978-5-00032-303-8. — TekcT : 251eKTpoH-
HbIH // DnekTpoHHOo-O0nbanoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/76431.html — Pexwum noctyma: ajas aBTOpU3HP. MMOJIb30Ba-
TeJen

3. Ymakos, A. B. CoBpemeHHas Teopusi ynpaiieHus. [[onMOTHUTENbHbBIC TJIABHI :
yaeOHoe nocooue aiist yauBepcuteToB / A. B. Ymakos, Bynnep H. A. (ITonunoBsa) ;
non peaakuuen A. B. YmakoB. — Cankr-IletepOypr : Yausepcuter U'TMO, 2015. —
186 ¢. — ISBN 2227-8397. — TekcT : 37eKTpOHHBIHN // DIEKTPOHHO-OMOIMOTe Has
cuctema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/68128.html —
Pexxum noctyma: 1yt aBTOpU3HP. TTOJIB30BATENCH

II TonosiHUuTEIBLHAS JIMTEpaTypa

4. CoBpeMeHHBIE MPOOJIEMBI YIIPABIEHUS U aBTOMATU3allMH B MAIIMHOCTPOCHHH.
B 4 gactax. U.1 : yueGHoe mocobue / A. A. Urnatee, M. 10. 3axapuenko, B. A. J100-
psikoB, C. A. UrHatbeB. — CapatoB : CapaTOBCKHUI1 TOCY1apCTBEHHBIN TEXHUYECKHI
yauBepcuteT umeHu 0. A. I'arapuna, ObC ACB, 2019. — 112 ¢. — ISBN 978-5-7433-
3399-8. — TexkcT : aneKTpoHHBIH // DnekTpoHHO-O0nbmuoTeunas cucrema IPR BOOKS :
[cariT]. — URL.: http://www.iprbookshop.ru/99269.html — Pexxum gocrtyma: aist aBTO-
pU3UP. OJIB30BATEIICH

5. bypos, I1. H. Ananu3 coBpeMeHHBIX CUCTEM yIPaBJIEHUS TEIIEKOMMYHHUKA-
nusmu : yueoHnoe nocodue / I1. H. bypos, M. B. I'ypeeBa. — HoBocubupck : Cubup-
CKUI rOCyJapCTBEHHBIM YHUBEPCUTET TEJIEKOMMYHUKAIMK U uHbopmatuku, 2015. —
89 c. — ISBN 2227-8397. — TekcT : 371eKTpOHHbIN // DIEKTPOHHO-O0MOIMOTEeYHAas CUC-
tema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/54780.html — Pexxum
JIOCTYyTIA: JUIsl aBTOPU3HP. MOJIb30BaTENEH

6. Apxunos, C. H. OCHOBBI T€OpUH yNpaBIICHUS] TEXHUYECKUMU CUCTEMaMH :
yaeonoe nocobue / C. H. ApxumnoB. — HoBocubupck : Cubupckuii rocy1apcTBeHHbIN
YHUBEPCUTET TeJIEKOMMYHUKaIui u nHdopmaruku, 2016. — 166 ¢. — ISBN 2227-
8397. — Tekcr : anekTpoHHbIH // DnekTpoHHO-0nOaoTeynas cucrema [PR BOOKS :
[cafiT]. — URL.: http://www.iprbookshop.ru/70666.html — Pexxum moctyna: st aBTo-
pHU3UP. MTOJIB30BATENEH



http://ed.donntu.org/books/17/cd7069.pdf
http://www.iprbookshop.ru/76431.html
http://www.iprbookshop.ru/68128.html
http://www.iprbookshop.ru/99269.html
http://www.iprbookshop.ru/54780.html
http://www.iprbookshop.ru/70666.html
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6 YYEBHO-METO/INYECKOE OBECIIEYEHHUE JUCIUIIJINHBI
Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JIoHHTY:

7. MeTtoauyeckre yka3zaHusl K BBIIOJTHEHHUIO JA0OPATOPHBIX pabOT MO AUCIMILIH-
He «CoBpeMeHHbIE MPOOJIEMbI TEOPUH YTIPABICHUSD [ DIEKTPOHHBIN pecypc] : s CTy-
JIEHTOB YPOBHS IPO(PECCHOHANBHOTO YPOBHSA "MarucTp'" mo HampaBiICHUIO MOATOTOBKHU
27.04.04 "VYnpaBieHre B TEXHUYECKHX CHUCTEMax' OYHOM, OUYHO-320YHOM W 3a0UHOMU
dopm obyuenuss / TOCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
BBICHIEI'O ITPO®ECCHUOHAJIBHOI'O OFPA3OBAHUSA "JOHEIKMIT HAITUO-
HAJIBHBI TEXHUUYECKUN YHUBEPCUTET", Kadenpa aBTOMATHKH M TEIEKOM-
mynukauuii ; TOYBIIO "JOHHTY", Kad. aBTOMaTuKH ¥ TEIEKOMMYHHUKAIUH ; [COCT.:
A.B. Xopxopaun u ap.]. - Honernk : TOYBIIO "JOHHTY", 2020. — CucreMm. TpeboBa-
Hus: AcrobatReader. — 3aru. ¢ tutyin. 3kpana. ([Joctyn u3 nuuHOro KabMHeTa CTyJEH-
Ta).

8. MeToanueckne yka3zaHHs K BBIIOJHEHUIO WHIWBUAYAIBHOTO 3aJaHUs 10 JHUC-
nurinHe "CoBpeMeHHbIe MpoOJieMbl TeopuH ympasieHus" [DIeKTpOHHBIN pecypce] :
JUTSL CTYJIEHTOB YPOBHS Mo ecCHOHATBHOr0 00pa3oBanus "Maructp" mo HampaBJICHUIO
noAarotoBku 27.04.04 "YnpapneHue B TEXHUUECKUX CUCTEMax'" OYHOW, OYHO-3a0YHOM U
3aouHoit popm obyuenusi / TOCYJJAPCTBEHHOE OBPA30OBATEJIbHOE YUPEX-
JIEHME BBICHIEI'O ITIPO®ECCUOHAJIBHOI'O OFPA3BOBAHNNS "JOHEIKWN
HAITMOHAJIbHBI TEXHUYECKNUIN YHUBEPCUTET", Kadenpa aBTOMATUKH H
tenekommyHukauuii ; FOYBIIO "JOHHTY", Kad. aBromaTuku 1 TeIEKOMMYHUKAITUN
; [coct.: A.B. Xopxopaun u ap - Honeuk : 'OYBIIO "JOHHTYVY", 2020. — Cucrtem.
TpeboBanus: AcrobatReader. — 3ar. ¢ Tutys. skpana. (Jloctyn u3 nu4HOro KaOMHETa
CTYJICHTA).

JJIeKTPOHHO-UH(OPMALIMOHHBbIE PeCyPChI
SBbC JOHHTY - http://donntu.ru/library.
OBC IPR SMART — http://www.iprbookshop.ru.

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHUE AUCHUIIJINHBI

1. JleknuoHHBIE 3aHATHSA:

VYueOHas aymuTopust JJis MPOBEACHUS JIEKIITMOHHBIX, TJA0OPATOPHBIX U MIpaKTHYEe-
CKMX 3aHSATHI, TPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYJbTALMM, TEKYIIEr0O KOHTPOJIS U
MPOMEXKYTOUYHON aTTecTaluu (MyJbTUMEIUHHOE 000pyaOBaHUE: MEPCOHATBHBIA KOM-
MBIOTEP C BBIXOJIOM B C€Th M BO3MOXKHOCTBIO MojikitoueHus k cetu «Muarepuer» (P 1V-
1.7 GHz); skpan npoekuuonubii ELIT SCREENS MI113XWS1; koMMyTalluOHHBIN
mkad; Swich TP-Link; patchpanel; wi-fi Touka nocryma.
Crnenmanu3npoBaHHasi MeO€JIb: CTOJIbI; MATHUTHO-MapKEpHasi JOCKa.
Cucremnoe obOecneuenue: omneparmonHas cuctema Windows XP Professional
x86/64 (akamemmueckas ymien3usi DreamSparkPremium); OpenOffice 2.0.3 (06-


http://donntu.ru/library
http://www.iprbookshop.ru/
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mectBenHas aunensuss MPL 2.0); Google Slides (Oecrutatnas Bepcusi); Mozilla
Firefox (oGmectBennas aunensuss MPL 2.0)).

2. JlabopaTopHbie padoThbI:

CneunanusupoBanHas jabopaTopus WHOOKOMMYHUKAIIMOHHBIX TEXHOJOTUHA U
cCeTell CBSA3M AJIA MPOBEJCHUS JTAOOPATOPHBIX U MPAKTUYECKUX 3aHATUN, TPYNIOBBIX U
WHIUBUTyAJIbHBIX KOHCYJIbTAIlM|, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM arTecTaluu
(MyIpTUMEIUITHOE 000PYAOBaHKE: EPCOHATBHBIE KOMIIBIOTEPHI C BEIXOJOM B CETh
(iC DualCore 1.6 Ghz; iPE2140-1.6Ghz; iC DualCore 1.6 Ghz); 3xpan npoekiu-
oHnblii Sopar 180*180.

JlaboparopHoe obopynoBanue: reaeparop ['3-102; renepartop '6-28; yactoTomep
ANEKTPOHHOCUYETHBIA Y3-33; MCTOUHMK MUTAaHMS MOCT. Toka b5-46; ocumwiorpad yHu-
BepcanbHblii C1-79; crolika npubopuas [IK 7067; mukpockon MBC-9; mynstumerp B
1025; anamuzatop cnektpa HP 8753C; ananuzatop cnextpa HP 8569B; Muorodyukiio-
HanpHbl cuHTe3atop HP 8904A; wactoromep HP 5372A; renepatop cHrHajioB
HP8656B4; crabunuzatop TOC-15; renepatop ['6-28; wactoroMep yHHBEpCAIbHBIN
nudposoit U334; u3mepurenb MHIYKIIMOHHBIM €MKOCTHOW BbICOKOYAcTOTHbIN E12-1;
npubop s uccinenoBanus AUX X1-50; crabunusupoBaHHBIN BhipsMurens TB-1,
mukponad KPS80MKSO0.

Crnennanu3upoBanHas MeOelb: CTOJIbI; MArHUTHO-MapKepHas JTOCKa.

CucteMHoe oOecrnieuenue: omneparmonHas cuctema Windows XP Professional
x86/64 (axkanmemuueckas nuien3us DreamSparkPremium); OpenOffice 2.0.3 (o6miecT-
BeHHas yimieH3ust MPL 2.0); Google Slides (6ecruiathas Bepcus); Mozilla Firefox (06-
miectBeHHas Juuen3us MPL 2.0); GNU Octave-6.1.0 (o0miecTBeHHas TUIEH3US), KOM-
NbIOTEpHAs Ja00paTOpusl, OCHAILIEHHAS IEPCOHATBHBIMUA KOMITbIOTEPAMU

3. CamocTosiTe/ibHAsI padoTa:

[TomenieHus AJisi CaMOCTOATEIbHOM PadoThl C BO3MOKHOCTBIO IMOJIKITIOUYECHUS
k cetu "UHTepHer" m obecrnedeHHMEM JOCTyna B JJIEKTPOHHYIO HHGOPMAIMOHHO-
o0pa3oBaTebHYIO0 Cpely OpraHM3alluu: YUTaJIbHBIC 3alibl, ydeOHbIe Koprmyca 2, 3
(KommproTepHasi TEXHHKa C BO3MOXKHOCTHIO TOJAKIIOUEHUs K cetn «MHTepHeT» U
o0OecredeHreM JI0CTyna B SJEKTPOHHYI0 WH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CpeIy
(BUOC NOHHTY) u anexrponHo-6udnuoteunyro cucremy (ObC IPRbooks), a Takxke
BO3MOKHOCTbIO MHJMBHAYaJIbHOIO HEOTPAaHUYEHHOTO JocTyna oOyyatomuxca B ObC
u OMOC mnocpeacteom Wi-Fi ¢ mnepcoHanbHbix MOOWIBHBIX ycTpoicTB. OC -
Microsoft Windows 7, OpenOffice 2.0.3 — o6mectBennas ymuensus MPL 2.0/ Grub
loader for ALT Linux - muuensus GNU LGPL v3/ Mozilla Firefox - nuuensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - siu-
uensuss GNU GPL.



