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1. HEJIU OCBOEHUSA TUCHUIIJIMHBI

LleasiMu ocBoenus aucuuminabl "KubepHeTnka H cHcTeMbl ynpaBjieHus ' SBJISIIOTCS:
|. BelpaboTka y CTYAEHTOB MOHMMaHHUs (U3AYECKON CYIIHOCTH aBTOMATHYECKOTO YIpaBJICHUS
¥ crabuimsammy, ee (pOpPMATH3ALMM B BHAE KOHKPETHBIX MaTeMaTHYeCKHX 3ajay, BbIpaboTKa
NpeCTaBIeHUH 0 BO3MOXKHBIX HCXO0/Iax MPH PEHICHUH 3THX 3a/a4.

2. OcBoeHue TyTe# TEXHUYECKOW pealu3alli¥ JIMHAMHYECKHX CHCTEM H  CHCTEM
aBTOMAaTHYECKOI0 peryJIupoBaHus.
3. IToaroToBka B 001aCTH NPOSKTUPOBAHUS CUCTEM aBTOMATHYECKOTO PEryIMpOBaHuUA.
4. TloaroToBka B 06/1aCTH PaJMOTEXHUKHU JUIS pasHBIX chep MpodecCHOHANbHON AeSTeIbHOCTH
CreLuancTa.

® [IPOEKTHO-KOHCTPYKTOPCKOM:

® [POU3BOJCTBEHHO-TEXHOJIOTHYECKOM:

®  Hay4HO-HCCIIE0BATEIbCKOM:

®  CEepBUCHO-3KCILIyaTaLlHOHHOM.

2.MECTO JUCLHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jlucuuniuna «KubepHeTrKa ¥ CHCTEMBI YIIPABIEHUS» OTHOCUTCS K BAPUATHBHOM YacTH
B1.B.JB.8 aucuumunH. [IpeaMeToM ee M3yueHHs SIBISIOTCS aBTOMATMUYECKME CHCTEMBI. [IMPOKO
MCIIOIb3yEMBIE B PajIMOAIaparype /Ui pelieHus 3a1ad CeleKuuH. (puibTpannu 1 OlleHHBaHU,
JIEMOJLYJIALMH, CHHXPOHHU3AIlMA CUTHATIOB, CTaOMIIM3AIMU UX 4acTOTHI M aMILIUTY/IbI, PCIICHUS
JpYrUx pazHooOpa3HbIX 3a1ad.

B3aumocensb ¢ opyzumu OucyunIuHaAMU

Usyuyenne kypca «KubepHeruka M CHUCTEMBI yNpaBiacHUs» OasupyeTcs Ha 3HAHUSX,
MOJyYeHHBIX B Kypcax: OCHOBbI KMOEPHETHKH. BbICIIas MaTeMaTuka (auddepeHnuanbHoe U
MHTErpajibHOe Ucuncienue, JuddepeHinaibHble YpaBHEHHs. TEOPHs BEPOATHOCTEH. QyHKLHUS
KOMIUIEKCHOW miepemMeHHO#, omnepatopel ®yppe u Jlannmaca. OCHOBBI TEOPHH  LENEH,
paJIMOTEXHUYECKHE LeNd M CUTHAbBL. [lodyueHHbie 3HaHHMs HCIOJB3YIOTCS B JA/bHEHIIEM B
Kypcax "YcrpoiictBa mnpueMa U 00paboTKM cUrHanoB", "YCTpOWCTBA TIeHEPUPOBaHHS WM
dopmupoBanusi paguocurHaioB’,"OCHOBBl TEOPHH paauoTeXHHYecKHX cHcTeM',"OCHOBBI
tenesuaenus’."Ilupposas  oOpabGoTka  paamorexHuueckod  uHpopmauuu”.  "OCHOBBI
HPOEKTUPOBAHUS PATHOTEXHHUECKUX CHCTeM', OJIyYeHHbIE 3HAHUS MOTYT OBITh MCIOJIB30BAHBI
OpH JIMIUIOMHOM TPOEKTHPOBaHHH., a TakkKe B TMpolecce TIOATOTOBKM M INPOBEICHHS
aBTOMATU3UPOBAHHBIX J1a0OPAaTOPHBIX HCCIEJIOBAHWH M MPOMU3BOJCTBEHHBIX HCIIBITAHWH

paaroarnmnaparypsl.

3. KOMIIETEHIUHU OBYYAIOILIEI'OC#, ®OPMHUPYEMBIE
B PE3YJIbTATE OCBOEHHUSA JUCHHUILIJIUHBI

B pesynbrate 0OCBOECHHS JMCLUILUIMHBL, 00YYaOUIHICs HOIKEH:
3nars:
- (U3MYECKYIO CYIIHOCTh aBTOMAaTHYECKOI0 yIIPaBJIeHUs U cTaOHIIM3al1H,



-MeTOMUKY (popMaIH3allMy JUHAMMYECKUX CHCTEM B BHJIC KOHKPETHBIX MATEMATHUCCKHX 3a1a4
(ITK-17).

-MeTo/1bl HOPMHUPOBAHHS IPEICTABICHHH O BO3MOXKHbIX HCXO/IaX MPU PEIIEHHH STHX 3a/a4.
-[IyTH X TEXHUYECKOH peann3alii.

Ymern:

-COCTaBIATh (PYHKIMOHAIBHBIE W CTPYKTYPHBIE CXEMbI CHCTEM, OCYLIECCTBJIATE X CTPYKTYPHBIC
npeobpazosanus (I[1K-17);

-BBIMOJHSATH PAcUeThl OCHOBHBIX XapakTepucTHk cucteM(ITK-17):

-IIPOBOJIMTH CHHTE3 CTPYKTYPHBIX CXEM CHMCTEM aBTOMATHYECKOIO YNPaBICHHA C JaHHBIMH
MOKa3aTe/sIMH Ul KOHKPETHBIX BO3/ICHCTBHH U IIOMEX.

Baagers:

-knaccuuKanme, NpU3HakaMi U MaTeMaTHYECKMMH OCHOBAMH aHaiW3a CHCTEM YNPaBJICHUS.
0COOEHHOCTSMH CHCTEM OTPAKAEMbIX THHEHHBIMH U HETMHEHHBIMH MO/IC/SIMH (OK-7, IIK-17).
-MaTeMaTHYeCKHMH M TEXHHYECKMMH OCHOBAaMM IIOCTPOCHHS CHCTEM aBTOMATHYECKOIo
yIpaBJICHHS;

-NPOBEICHHEM aHATHTHYECKOrO ONUCAHHUS JIEMEHTOB Pa3OMKHYTBIX M 3aMKHYTBIX CHCTEM BO
BPEMEHHOM ¥ 4aCTOTHON 00J1aCTAX B CTATHYECKOM COCTOSIHUU U IMHAMMKE (OK-7. IIK-17).
-OCHOBAaMH MOJIEJTUPOBAHUA M CHHTE3a CUCTEM PaJIHOaBTOMATHKH.

4. CTPYKTYPA U COJAEPKAHME JIMCHUIIJIMHBI: «KnbepHeTHKa H CHCTEMBI
yIpaBJIeHH»
O61mas TPYI0eMKOCTD JUCIMILTHHBI COCTABIsIeT 3 3a4eTHBIX euHuibl (108 yacos).
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YacTOThI. CucreMsl YATIY.
@®AIIY. YactorHele W (a3oBbie
OMCKpUMUHATOpbl.  CTPYKTYpHbIE
CXEMbI CHCTEM. YMpaBisieMble [0
yactore U (ase reHepaTophbl.
Tpeboanus H METO/IBI
obecneveHus TOYHOCTH
PeryJupoBaHus.

Vnpasisembie 1Mo 4actote U Qase
remepatopel.  TpebopaHus W
MeTOAbl OOECTeYeHUs TOYHOCTH
peryJupoBaHUs.
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Cucremsbl clleKeHus 3a
BpEMEHHBIM MOJOKEHHUEM
HMITY/IbCHOTO curHana. CHCTEMbI
ACJI.
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BpeMeHHble JHCKPUMHHATOPBI M
HX XapakTePUCTHKM.
DyHKUHOHATbHbBIE CXEMbI CHCTEM.
TpeboBanus " METO/IbI
obecneueHus TOYHOCTH

perysjiupoBaHus.
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CucTeMsl aBTOMaTH4YECKOro
VOpaBJieHHst  JIy4OM  @HTEHHOM
CUCTEMBI. CucTtembl ACH.
XapaKTepUCTHKH %] CXEMBI
YTJIOBBIX JTHCKPHMHHATOPOB.
DYHKUMOHAIBHBIE CXEMBbl CHCTEM.
TpebGoBanus H METOIbI
obecneueHus TOYHOCTH

perynupoBaHus.
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KavecTBeHHEIE
00006 1eHHOH CHCTEMBI
paJlMOABTOMATHKH. Owudku
cnexenus. [lpumepsl  aHanu3a
pagHOTEXHHYECKHX CHCTEM.
To4yHOCTs , 3amac YCTOHUMBOCTH,
GbIcTpONIEHCTBYE, XapakTep
peryHpoBaHus, 3amac
YCTOHYHMBOCTH MO  aMIUIMTYIE,
nokKasarelb KoneGaTelbHOCTH.
Owunbdxu CheKeHus B
YCTaHOBMBILEMCA peKHMe.
Ownbxru no MOJIOKEHHIO,
CKOPOCTH, YCKOPEHHIO B CHCTEMAX
C acTaTM3MOM pa3HOTO MOPAJIKA.

nokasaTeiu
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Teopust yCTOHYMBOCTH CHCTEM.
OnpeneneHle  yCTOHYMBOCTH 110
peuiennto  aupdeperuHanLHOro
ypaBHEHUA CHUCTEMBI.
Anrebpanyeckune KpUTEPHH
YCTOHYHMBOCTH
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[MpoxoxneHune cay4yanHbIX
MPOLIECCOB Y€pe3 pPa3OMKHYThIE W
3aMKHYTble  cHCTeMbl.  Pacuer
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cuctembl. CBf3b MaTeMaTHYeCKHUX
OKHAAHHH M KOpPEJALHOHHBIX . .
(GYHKUMIA  cllyqaHHBIX MPOLIECCOB
Ha BXOJe M BBIXOJE 3aMKHYTOH
CHUCTEMBI. Hducnepcus Kak |
MmoKaszaTeslb TOYHOCTH CIIEKEHHA.
KoppensuuoHHas (GyHKUHA
OLIHOKH CleKeHus npu
KOHKPETHOM  BO3JNEHCTBHM W
3a/laHHbIX ~ CBOMCTBAaX  MOMEXH.
CnekxTtpanbHas MJIOTHOCTh M
JTHCTIEPCHSA OLLIHUOKH.
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10 | HenuneiHbie cxembl | 5 |13,
aBTOMAaTHYECKOTO YNpaBaeHHA. | 16 | '
Buni HeJMHeHHOCTe . |
0COOEHHOCTH MpoLEeccoB B
HEJTMHEHHBIX CHCTEMAX, METO/Ibl
rapMOHHYECKOH M CTATUCTHYECKOH
JIMHEeapHU3aluu.

OMCTEPCHIA  LWYMOBOH  OLIMOKH |

I1 | Crpyktypa u cocrag uudposeix | 5 (17, |2 2 2 f 2 3/50 Peiitu
CHCTEM paaroyIpaBJeHHs. . 18 _ HI
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MpeuMyIlecTBa M HEIOCTATKH.
LIATI u AUl  Uundpossie ,
JUCKPUMHHATOPBI. (GunbTpEI, _ |
uApOBbIE OMOPHBIE TEHEPATOPHI. ' '
[MepenaTouHbie dyHKUMH
U pOBbIX cuctem. OueHka
KauyecTBa peryJupoBaHus.
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5. OBPA3SOBATEJIBHBIE TEXHOJIOT'HH

5.1. AKTHBHBbI¢ H HHTEPAKTHBHbIE GOpPMbI 00yUeHHS

C uenbio dopMupoBaHUs U pa3sBUTHS MPO(ECCHOHATBHBIX HABLIKOB CTYIEHTOB B
y4eOHOM Ipoliecce UCIOMb3YIOTCS aKTUBHbBIE H MHTEPAKTUBHBIE (OPMBI IPOBEICHUS 3aHATHH B
COYETaHUM C BHEAayIMTOpHOH paboroii: (maboparopHbie pabOThI, KOHTPOJIBHBIE ayJUTOPHBIE
paboTel. HMHAMBHIyalbHble JoMaliHHe paboTb). OO0beM  3aHATHH, OPOBOAMMBIX B
WHTEpaKTUBHBIX popmax, cocTasiser 27 yac (50%).

5.2. CamocrositesibHasi padoTa CTYJ1€HTOB

CamocTosTenpHas  (BHeayuTOpHas) paboTa CTYAEHTOB BKJIKOYAET 3aKpelljieHHe



TEOPETUYECKOr0 MaTepuasia IpH IOATOTOBKE K  INPAaKTUYCCKMM 3aHATHAM, a TaKKe IIpH
BBINOJIHEHHH HMHJMBHAYAIbHOM mgoMmaimHei paboTel. OcHOBa caMOCTOATENbHONH padOThbl -
lr‘l'S}"‘-IGHHe HHTepaTypr nmo pCKOMEH,Z[OBaHHbIM HCTOYHHHKAM H KOHCHCKTy HGKL{HI::L

5.3. MyibTHMeauiiHbIE TEXHOJIOTHH 00yYeHHs

Bce JleKUMOHHBIE 3aHATHS IPOBOISTCS B BHAC IIpe3eHTalMil B MyJbTHMEIUHHOH
ayIMTOPUH C HMCIIOJIb30BAHUEM KOMIIBIOTEPHOTO MpOEKTopa M mpeacrasieHuem or 15 po 30
cJIali10B 110 KaXXJA0H JIEKIIHH.

CryzeHTaM IIpeloCTaBJIACTCA KOMIBIOTEPHBIH Kype JIEKUHMH M OIMCAaHHA BCEX
nabopaTopHeiX paboT. KoMIbpioTepHble TEXHOJOTHH WCHONB3YIOTCS Uit 0QOpMIIEHHUS
nabopaTopHbIX padoT.

5.4.Jlekunu npUrjameHHbIX CleHATIHCTOB
B pamkax yuebGnoro kypca «KubepHeruka M CHCTEMBI YIPABICHUS) IPEAYCMOTPEHDI
BCTPEYH CIPEACTABUTEIAMH POCCHHCKHX H 3apyOe)KHBIX KOMITAHHH, BBICTYIUIEHHA H JICKLHH
CIIEIMHAIIUCTOB, B HACTHOCTH:
e JloKkTOpa (hU3MKO-MaTeMaTHYeCKHX Hayk, Impodeccopa, B.I'. Pay;
® JIOKTOpa TEXHHYECKHX Hayk, npodeccopa, -3aB. kadenpoit MDOU (r. Mocksa) B.I'.
Kapramesa.

5.5 Peiitunrosasi cucrema o0yueHust
PeliTUHr-KOHTpPOJIL  MpPOBOJAMTCH TpH pasa 3a cemectp. OH mnpeamonaraer  OLEHKY
CYMMAapHbIX0aJIOB 10 CHEIYIOIMIUM COCTABISIONIMM: aKTMBHOCTh Ha KOHTPOJIBHBIX 3aHATHAX:
Ka4eCTBO BBIMTOIHEHUA JOMAIIIHHX peﬁTHHF(}BbIX 38;’.[&HHFI H J'[IiGOpﬂT(}prlX pa60'1'.

6. OUEHOYHBIE CPEACTBA /ISl TEKYIIEI'O KOHTPOJISI YCIIEBAE-
MOCTH, MPOMEKYTOYHOM ATTECTALIAH 11O UTOI'AM OCBOEHMUSI
JUCHUIIVIMHBI 1 YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOM PABOTBI CTYJIEHTOB =

6.1. Bonnpocsl Kk 3averyno gucuuminne  «KudepHeTHKa U CHCTEMbI YIIPaBJICHH )

1 | [Ipunuune! ynpasieHus

KJ’[&CCH(]}I/IKHL{HH CHCTEM aBTOMAaTHYECKOI0 YIIPAaBJICHHUA

Vcnonb3zoBanue 1ud. ypaBHeHUH U1t OMHUCAHUS THHEHHBIX CHCTEM

Vcrnonp3oBanue IEPCAATOYHBIX (p)’HKU.Hﬁ JUISL OTTUCAHUS JIMHEUHBIX CUCTEM

Hcnonp3oBanue nepexo aoi (GyHKIMYU JUIS ONMCAHUS TMHEHHBIX CHUCTEM.

(= RV R S RUR R ) OS]

Hcnonp3oBanue 4acTOTHBIX NepeaaTounbIX GyHKIMH u ADX U1d onMcaHus THHEHHBIX
CHUCTEM

Jlorapudmuueckas AYX, Acumnrorudeckas JIAUX

Hcrnonp3oBanue BecoBoi HYHKIUH [UIS ONTMCAHUS IMHEHHBIX CHCTEM

[IponoprmoHanbHOE 3BEHO

W neaibHOe HHTErpUPYIOLIEE 3BEHO

— | D | 00 ~]
— o

WneansHoe anddepeHnmpyronee 38eH0 :




12

Anepnonuqecme 3BEHO TIEPBOT'O NOpAJIKa l

13

—
®dopcupyroniee 3BeHO

14

KonebareapHoe 3B€HO BTOPOIo NOPSsiIKa

15

CrpykrypHble cXeMbl cucTeM PA U MeTO/bI HX ITpeodpa3oBaHUs

16

Ilepematounbie GYHKIUK PA30MKHYTOH CHCTEMbI, 3aMKHYTOH, Ul OIIMOKH 110
BO3/EHCTBHIO, JIJIs1 OLIMOKH MO MOMeEXe

17

Ilepenatounbie (yHKIHU PA3OMKHYTOH CHCTEMBI, 3aMKHYTOH, I OIIMOKH 110
BO3JICUCTBHIO, JUIsl OIIMOKH 10 IOMEXE

18

MetouKa OTBICKAHUsI [TOBEICHHS }’HpaBHHGMOH BEJIMYMHBI U OIIHOKH B CHCTEME.

19

VeTanoBuBIIMiics BpeMEHHON pexuM IpH paboTe cucteMbl. OThICKaHUE YCTAHOBHBIICHCSI
¢ynkimu omnbku. Teopema 00 ycTaHOBUBIIEMCS 3HAYCHHUH.

20

CrangapTHas (Gopma MpeJCTaBICHUS TNepeaaroyHod (QYHKIHMH pa3sOMKHYTOH CHCTEMBI,
ITopsgok acratu3ma cucTeM. J0OpoTHOCTH /mepenaTouyHble (QYHKIMH CHCTEM MO
[OJIOKEHHIO /CTATHYECKOMH/, 10 CKOPOCTH, 110 YCKOPEHHIO

21

CucTeMBbl aBTOMATHYECKON MOJICTPOHKH YacTOThl. OCHOBHbIE TpeOOBaHUs

22

YacTtoTHbIe U (pa30Bble JUCKPUMHHATOPDI

23

YAIIY. CtpyKTypa 3BEHBEB.

24

CrpykrypHas cxema YAITY.Xapaktepuctuku 38eHbeB HAITY

25

Tounocts pabotsr HAITY

26

Pabora HAITY npu GonplumxpaccTpoiikax 4acToThl

27

DAITY. CTpykTypa 3BeHbEB

28

CrpykrypHas cxema PAITY

29

I[Tpepemarounas pyukius PAITY. Tounocts padborer PAITY

30

HPHMCHBHHG CHCTCM aBTOHOHCTPOﬁKH HaCTOTEI =

31

CCBIIM. Haznauenue

32

Crpykryphas cxema CCBIIN 1 xapakTepuCTHKH 3BEHbEB

33

Craruueckas JUCKPUMHHALHOHHAA XapaKTepHCTHKA BPEMEHHOI'O JUCKpUMHHATOpa

34

CCBIIU kax umnyibenas cucrema. [lepexoanas xapakrepucruka CCBIINA

33

Cucrema ACH. [IpuHIMIIBI TOCTPOEHHS YIVIOBBIX JUCKPUMHHATOPOB

36

CrpykrypHas cxema ACH 1 XapakTepUCTHKH 3BE€HLEB

37

I[Tepenarounas ¢pyuxuus ACH.Tounocts padotst ACH

38

AHAaIM3 JIHHEeHHBIX cucTeM PA nipu ciaydyaiHbIX BO3JIEHCTBUSIX 8

24

OmnpeaeneHue JUCHEPCHU OMUOKHU CUCTEMBI IIPU CIy4YaiHOM BO3/ICHCTBUU .

40

OnTUMH3ALHSA CHCTEM aBTOMATHYECKOI0 YIpaBJICHHUA

6.2. 3apnanusa ana CPC

ITo 3agaHHBIM NOIOCAM TTepeaToOuHOH (PyHKIMU Pa3OMKHYTOH CHCTEMBI aBTONOICTPOHKH
YacTOTHI HAUTH:

1./TuddpepenumnansHoe ypaBHEeHHE CHCTEMBI.

2.Ilepenarounyto GpyHKIHMIO 3aMKHYTOH CHCTEMBI.

3.CTPYKTYPHYIO CXEMY CUCTEMBI.

4. AYX.

5.04X.

6. Becoyto ¢pyHKIHIO.

7. IlepexoqHy 0 XapaKTEPUCTHKY.

8. ADX.



9.JIAYX acumnrotnueckyro JIAUX.

10. ITpoananu3upoBaTh YCTOHYHBOCTb cUCTEMBI MeTonamu Payca, Muxaitiosa,Haiikucra, 110
JIAUX

11.0npeaenuTb TOYHOCTHBIE XapaKTePHCTHKH CHCTEMBI.

11. JlaTh peKOMEHJaIiH 0 00ECIeYSHHIO YCTOHYMBOCTH B CIIy4ae HEYCTOHYMBOH CHCTEMBL.
OnpeienuTh 3arnackl YCTOMYMBOCTH B CIIydae yCTOMIHBOM.

6.3.TecTbl 118 PEHTHHI-KOHTPOJISA
PEUTUHI-KOHTPO.Ib 1

1.Y70 TaKkoe nopsiIoK acTaTH3Ma CHCTeMbl?
0 a) KOIMYECTBO 3BEHLEB.
Q 0) KOIMYeCTBO HHTErPaTOPOB B NPSMOM BETBH CXEMBbI
O B) o01Iee KOJIMYECTBO HHTEPATOPOB B CXEME.

2.3B€eHO BTOPOro NOpsjaKa padoTaer B aNepHOAMIECKOM PEKIMeE €C/IH KOPHU
XAPAKTEPHCTHYECKOI0 YPABHEHU S

O a) AeHCTBUTEILHBIE TTOJIOKHUTEIIbHLIE

Q O)xefcTBUTEIBHBIE OTPUIIATEIbHBIE

O B) KOMIUIEKCHO CONPSKEHHBIE

3. BecoBasi pyHKIMSA 3B€HA HMEET Pa3MEPHOCTH
a a)l/c.

a o)c.

Q B)bespasmepHa.

4. Kpurepnii Payca-I'ypBHua ycToH4uBOCTH CHCTEM OTHOCHTCH K
Q a) kiaccy anredpanuecKHX KpUTEPHUEB.

Q O)kjaccy YaCTOTHBIX KPUTEPHEB.

O B)KJIacCy BPEMEHHBIX KPHTEPHEB 3

5.Ilopsok cucTeMBbl AaBTOMATHYECKOI0 YIIPABJICHHS ONpeesieTcst
Q a) NopsaKOM XapakTepUCTUYECKOIO YPaBHEHHUA

O 0) xoarmgyecTBOM U depeHIIHPYIOMNX 3BEHbLEB.

O B) KOJIMYECTBOM HHTCIPHUPYIOUINX 3BEHLEB,

6. XapakTepHCcTHYECKOE YPABHEHHE CHCTEMBI 3TO

Q a) 3sHaMeHaTeJNb IepeJaTouHon GyHKINN :
Q 0) yucauTeIb HepeaaTOYHOH (PYHKIHH.

Q B) nepeaaToynas GpyHKIUA A1 OMMOKH 10 BO3EHCTBHIO.

7. llpu noc/jie10BaTEIbHOM COCIHHEHHH 3BEeHbEB CHCTEMBI /LIS HAXO0K/ICHUSI
pe3yJbLTHPYIOIIeil nepeaaTounoii yHKIMN nepeaaToynbie PYHKIHH 3BeHbEB
O a) ckiaabiBalTCes

Q 0) nepeMHOMKaAKOTCS

Q B) mensaTcs. < i

8. . Ipu napajiiebHOM COeIHHEHHH 3BEHbEB CHCTEMbI LI5l HAXO/KACHHSI
pe3yabTHPYIOUIEi mepeaaTouHoIl GyHKIHH HepeJaTouHble GYyHKIHH 3BeHbEB



O a) ckiIaabpIBarOTCs
O ©0) mepeMHOXKAIOTCS
Q B) gensrcs.

9. HacroTra cpe3a CHCTEMBbI 3TO YaCTOTA HA KOTOPOil BBINOJIHSIETCS C/e1yIoliee yC/I0BHe
0 a) AUX cucremsl IpUHUMAaET 3HaYeHHel.

O 6)AYX cucrembl cTaHOBUTCS paBHOI 0.

Q B) GUX cucreMbl CTAHOBUTCS paBHOM 180",

10. Pe3onancHAasi 4aCTOTA CHCTEMBI 3TO HACTOTA HA KOTOPOIl BLINOIHAETCS ciaelylouiee
ycaoBue

Q a) AUX cucTteMbl NpUHUMAET 3HayeHuel.

O 6)AYX cuctembl CTAHOBUTCS paBHOH (.

a B) ®UX cucreMbl CTAHOBUTCH PABHOU 180°. .

PEMTUHI-KOHTPOJIb 2

1.Heo0xoaumoe yciioBHe YCTOHYHBOCTH CHCTEMbI ABTOMATHYECKOT0 Pery/JIupoBaHus’?
Q a) paBeHCTBO HYIIO KOAD(DHUIMEHTOB XapaKTEPUCTUIECKOTO ypaBHEHHS;

O 6) koahdHIHEHTHl XapaKTEPUCTHYECKOTO YPAaBHEHHS TOIKHbI ObITh O0JIbIIE HYJIA;

O B) K03 PULHEHTHI XapaKTEPUCTUYECKOTO YPaBHEHHS IOJDKHBI ObITh MEHbLIE HYJIS.

2.11o kpurepuio I'ypBuna cucremMa ycToi4HBa, €CJIH BCe ONPeEIeTHTETH MATPHILI
I'ypBuna

Q a) Gonpiue 0;

Q ©) paruel 0;

Q B) MeHbuie 0.

3.I1o kpuTepuo MuxaiisioBa cucTeMa HAXOAHTCH HA rPaHHULIE YCTOMYHBOCTH, €CJIH
roporpag XxapakTepHCTHYEeCKOIro BEKTOpa

Q a) NpoXoJUT Yepe3 Hayalo KOOp/MHAT;

Q ©) npoxoauT yepes TouKy ¢ koopaunaramu (-1,04);

Q B) npoxoaut yepes Touky (1,04).

4.I1o kpurepuio HaiikBucra cucrema ycroituusa, eciin rogorpadg AUYX pasomkHyToil
CHCTEMBI 0XBATBIBAET TOYKY € KOOPAHHATAMH

a) (0;0+));

6) (1;0)); o - -

B) (-1;04));

r) (-13).

ocood

5.11o TEOPEME 0 KOHCYHOM 3HAYMCHHH YCTAHOBHBINECCH 3HAYUCHHC BBIXOAHOI'0 CHIHAJIA
OnpeaeascTcsi BbIpAARKECHHEM, I'1C W; = nepeaarTovaHas beHKlllIH CHCTEMbI.

Q 6)y, =W, (0); R .
Q s) y, =W,(Q).

6.YcranoBuBIIEeCs: 3HAYEHHE BLIXOAHOI0 CHIHAJIA B IIepeX0HOM npouecce pasuo 0,
eCc/In
O a) cucTema cratuyeckas;



0 0) cucrtema acTaTH4ecKas;
QO B) cucTeMa acTaTudeckas rnopsjaka oosee 2.

7.YeranoBuBmasicsi 0OMHOKAa aCTATHYECKOH CHCTEMBI OT NPHJI0ZKEHHOr0 HA BXO/1e
BO3/AeliCTBHS

Q a) pasua 0;

Q B) nponopuroHaIbHA KOA(PPHUIMEHTY Mepelayu CUCTEMBI,

Q r) obpaTHO MPOMOPLUHOHATBEHA KOA(D(UIIMEHTY epe/ladyn CHCTEMBI.

8.VKkakuTe BH/ EPEeX0HOr0 Npouecca yCToOHYHBOM CHCTEMbI
- i s : :

Q a)
h(t)

Q 6) :

h(t) |

g 8) t

9.VKakuTe BepHOe BbIpazkeHue JUIs nepeaarouHoii pyHkuuu ¢opcupyromero speHa
Q a) W(p)=k(1+1p),

k -

Q o) W(p)—-——(HTp),
kp s »

W) e—t

Q B) W(p) 1+ 1p)

10.VkakuTe BH/I MEPEX0/HOIT XapaKTePHCTHKH W30 APOMHOI0 3B€HA € NepeaaToYHo

divitene W ey =0 1P

10



P
w

h(t)

Q B) ¥

PEMTUHI-KOHTPOJIb 3

1.0T 4yero 3aBHCHT CHIHAJI YHPABJIEHHSI B PA30MKHYTBIX CHCTEMAX PATHOABTOMATHKH?

O a) TOJBKO OT YIIPABJISIOLIETO BO3ACHCTBHS;
Q ©0) oT ynpasisIoUEero Bo3AeiCTBUS U BBIXOJTHOTO CUTI'HAJIA;
O B) TOJIBKO OT BBIXOJHOI'O CUTHAJIA.

2.Yto siBisieTest 00beKTOM ynpasJenusi B cucreme OAITY?

O a) reHeparop ¢ nepecTpanBacMoi 4acToTOl;

Q 0) ha3oBklii JeTEKTOP-IMCKPUMUHATOP;

O B) CMECUTEIIb.

3.YkaxuTe BepHOe BbIpaKeHHe /s epeaTouHoil QyHKIMH Pa30OMKHYTOil cuerembl. Iie
Y(p),X(p),E(p) - H306p3:KEHHﬂ no Jlaniiacy BLIXOAHOTO CHIHAJIA, BXOJHOI'0 CHIHAIa,

OIHOKH, COOTBETCTBEHHO.

i) .

a0, (0= 52
a 6) Wp(p)=;((i));
Y(p)

W =

9 R =

4.Ykakure BepHOe BbIpa:KeHHe /IS lepeJaTOuHoil GYHKIHH 3aMKHYTOIi cucTemsl. I1e
W,(p) - nepenarounas GpyHKUUs NPAMOIi YACTH CHCTEMBbI



Q a) W,(p)=

I+, (p)
W.(p)
a 6) W;(p)=%:
W
O B) Wj_(p)=%.

S.Ykakure BepHOe BbIpaKeHHe /I8 NepelaTouHoil pyHKuHN omudKkH cucremsl. I'1e
W,(p) - nepeaaTouHas GpyHKuUns NPMOii YaCTH CHCTEMBI

1

O 8 Fipms———y

1+W,(p)

w

Q 0 W.(p) =ﬁ;

L+ W,(p)

W,(p)

a B) Wt,(p)z”i(p‘

1-W,(p)
6. PYHKUIHOHAJbLHAS ¢XeMa KAKOoH cHCTeMbl KHOePHETHKH MMOKAa3aHA HA PUCYHKe?

Jrano e Fazopsnt Tepecapaz:
<, EagMEDT
TEHEPATOP DETE¥TOP S
Vrpasmamo-
$HY s
IMEMEHT

Q a) OAIIY;
a 60) AllY; .
Q B) APY.
7.Kakoe THHOBOE 3B€HO HMeeT repeaaTounyo pyuxkumio suaa W(p) = L,

1+Tp
Q a) UHTerpUpyrouee;
O 0) Oe3bIHEPLIMOHHOE;
Q B) HHEPIHOHHOE.
8.Kakoe THIIOBOE 3BEHO MMeeT IEePEXOAHYI0 XaPAKTEPHCTHKY BHIA
0 : :

a) MHTETpUpyIOLIee;

0) uHEepIHOHHOE;

B) ru(depeHmmpyioniee;
r) kosnebarelibHOE.

ooopo



9.Tpu 3Bena ¢ nepeaarounsivMu pyaxkuusavu W, (p), W,(p), W,(p) coeannennt
napauienbio. Kakosa o6masi nepegarounasi GyHKuUus TaKOro coeiuHenus?
Q a) W(p)=W,(p)+W,(p)+W:(p);

Q 6) W(p)=W,(p)-W,(p)-W,(p);

Q B) W(p)=W,(p)/W,(p)/ W(p).

10.Vkazkure BepHOE BhIPa’KeHHE MepPeJaTouHOH (PYHKIHMH CHCTEMBI /11 X, ()
%0

%(t)

W, (p)

0 W, (p)= ;
a) W, (p 1+ W,(p)- W, (p)
) W,(p)

Q 0) W, (p)= : |
WP =T () Hop)

v = AP W)

Q 8 W _(p) 1+ W,(p)

6.4. Bonpocnl st koutpousi CPC

1.Kak ompenennuTh XapaKTepHCTHKU PA30MKHYTON CHUCTEMBI aBTOMATHYECKOr0 PeryjIMpoBaHus
10 3aJaHHBIM HYJISAM H IIOJI0cCaM MepeAaTouHol (pyHKIUH.

2.Cea3p audyepeHMaIbHOr0 YpaBHEHUS! CUCTEMBI ¢ TI0J10XKEHUEM HYJIeH U T0II0COB
nepeaToyHoi GyHKIUM.

3.Kak onpenesuTh CTPYKTYPHYIO CXEMY CHCTEMBI MO 3aJaHHBIM HYJISIM U [10JII0CaM
nepeaaToyHoil GyHKIUH.

4 Kak ompenenuTh nepeaatouHyto (yHKIUIO 3aMKHYTON CHCTEMBI 110 HepelaTouHON (yHKINH
Pa3OMKHYTOM. -

5.Kaxk onpenenuth BeCOBYIO (yHKIIMIO CUCTEMBI.

6.Kak onpenenuth nepexoanyro (pyHKIHKO CHCTEMBI.

7. Onpenenenue aMIuIMTy AHO-(Pa30Boi XapaKTEPUCTUKN CUCTEMBI 11O MepeaaTouHoN (PyHKIMHA.
8.Kak naiitu JIAYX cuctemsl.

9. Merto noctpoeHus: acuMnrToTuyeckoi JIAYX.

10.Kak onpenenuTs XapakTepUCTHYECKOE YPAaBHEHUE PA3OMKHYTOMH U 3aMKHYTOH CHCTEM.
11.HeoGxoauMoe yCiIoBHE YCTOHYMBOCTH 3aMKHYTOH CHCTEMBI.

12.AnreGpanueckuii KpUTEpUH YCTOMYMBOCTH cUcTeM. MeTo/| IOCTPOSHUSIONPEIeTUTEICH.

13. Onpesernenne KpUTHYECKUX C TOUKH 3PEHUS] YCTOMYMBOCTH TApAMETPOB CHCTEMBI C
HCIOIB30BAHUEM ANTredpandyecKkoro KpuTepus.

14. Meto noctpoenust rogorpaga MuxaitioBa 3aMKHYTO#H CHCTEMBI.

15. Onpenenenne yCTOHYMBOCTH CUCTEMBI 1O Toiorpady Muxaiinosa.

16. Mertoa nocrpoenust rogorpagda HallkBucTa JUist CTaTHYECKUX M aCTATUUYECKUX CHCTEM.

17. OnpeniesieHHe YCTOKUHBOCTH CHCTEMBI IO KpuTepuio HalikBucra.

18. OnpejiesieHHe YacTOTHI Cpe3a U Pe30HAHCHOMN YacTOThl CHCTEMBI 110 rojgorpady Haiiksucra.
19. Onpenenenune 4acTOTHI Cpe3a U PE3OHAHCHOM YacTOThI cucTeMbl o JIAUX.

20. Onpenenenue ycTodunBoCcTH cucTeMbl 1o JIAUX.

21. Kak naiitu 3anace! ycroituuBoctu cucteMsl mo A®X u JIAUX.

22 I'pauueckoe MosCHEHUE HAEH KOPPEKLUH YCTOHUMBOCTH cucTeMbl 10 ADX u JIAUX.

23. MeTo1bl KOPPEKIIMU HEYCTOWYMBBIX CHCTEM.



6.5. Bonipocs! 1015 nepearTecTaliu

1. MeToabl NOCTPOEHUS TeHepaTOPOB yrpanisieMbix HanpskeHueM (I'YH).

2.I'VH na onepaldoHHbIX YCHIUTENEH.

3.I'VH Ha ocHOBe reHepaTopa ¢ He3aBUCUMbIM BO30YIKIEHHUEM.

4.PeakTHBHBIC 3JIEMEHTHI HcTIOAb3yeMbie B [ YH.

5.XapaktepucTuku ynpasnerus ['YH.

6. PaboTa cucTeMbl 4aCTOTHOM aBTOIMOJICTPOMKH 4aCTOThI IIPH OOJIBIIKMX pacCTPOHKaX 4aCTOTHI.
7. Cuctema cieKeHHs 3a BpEMEHHBIM T10JI0KEHUEM UMITYJIbCHOTO CHTHAJIA.

8.1 IpHHIMITBI TOCTPOEHUS BPEMEHHBIX THCKpUMHUHATOPOB (BJI).

9. JluCKpUMHHALIMOHHAS XapaKTEPUCTHKA BPEMEHHOI'O JIUCKPUMUHATODA.

10. 3aBucuMOCTB XapakTepucTHK B/l OT COOTHOMIEHHS JTUTETbHOCTEH HMITYJILCOB.
11.Ilepenarouenas GpyHKIHMS IPUBEACHHON HENPEPLIBHON YaCTH CUCTEMbI aBTOMaTHYECKOIO
CONPOBOXKACHHMS 11eaH no JanbHocTu (ACJI).

12. TounocrHble XapakTepucTuk cucrems! AC/I.

7.YYEBHO-METOJAUWYECKOE H MWH®OPMAIMOHHOE OBECIHEYEHHME
JUCHHUIIJIMHbI

OcHoBHas JMTEpaTYpa

1. TlerpoBa, A.M. ABromaTuyeckoe ynpasienue: ¥YueOHoe nocobue / A.M. Ilerposa. - M.
®opym. 2010. - 240 c.: un. ISBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454

2.Bumn B.IT .CoBpeMeHHas aBTOMaTHKa B CHCTEMax YIpaBJICHUS TEXHOIOIHYECKHMHU
npoueccamu: Yued. noc. / B.I1. UBmun, MLIO. [lepyxun - M.: HAL] Uugpa-M, 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591

3.I'nassipun, B.E. Dnementsr aBromMaTuueckux ycrpoicts / Inaseipus B.E.. I'maszeipun I'.B. -
Hosocu6.:HI'TY. 2011. - 130 c¢.: ISBN 978-5-7782-1733-1
http://znanium.com/catalog.php?bookinfo=556873

4. Kmynp, B.A. MoaenupoBanue, uccieJ0BaHHE H OTITHMHU3ALMSA 3aMKHYTBIX CHCTEM
aBTOMaruyeckoro ynpasieHus / JKmyap B.A. - HoBocu6.:HI'TY, 2012. - 335 ¢.: ISBN 978-5-
7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.

JononHuTEILHAS JIHTEPATYPA
5.I1ankparos.B.B. M36panHbie pa3iensl COBpeMEHHON TEOPHH aBTOMATHUECKOTO yIpaBIeHHs)/
[TankparoBB.B., Hoc O.B.. 3uma E.A. - HoBocu6.: HI'TY, 2011. - 223 ¢.: ISBN 978-5-7782-
1810-9 http://znanium.com/catalog.php?bookinfo=548433.
6.ITymxkapés. B.I1. PanguoaBromarnka [ DeKTpoHHbIN pecypce] : yuebHO-MeTouuecKoe nocodue /
B.IL. ITymkapés, [1.1O. Ilenaun. — Dnekrpon.man. — M. : TYCYP (Tomckuit
rOCyJJapCTBEHHBIH YHUBEPCUTET CUCTEM YTpaBIEHHUS U paJInodekTpoHuku), 2012, — 85 ¢. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=10893
7.Adonun .A.M. TeopeTnueckre OCHOBBI pa3pabOTKH U MOJIETUPOBAHUS CHCTEM
aBTOoMaru3aiuu: YuebHoe nocobue / A.M. Adonun, FO.H. [laperopoaues, A.M. Ilerposa u jap.-
M.: @opym, 2011. - 192 c.: 60x90 1/16. - (IIpodeccuonansrnoe obpazopanue). (0) ISBN 978-5-
91134-479-5 http://znanium.com/catalog.php?bookinfo=219000

OreyecTBEHHDbIE HKYPHAIbI:
e Panuorexuuka;
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¢ PajiMOTEXHHKA U JIEKTPOHUKA;

o [TpuGopbl 1 TEXHHUKA SKCIIEPUMEHTA;

e [[udposas o6paboTka CUrHAIOB.

PedeparuBHbie KypHAJIbI:

e PagnorexHHKa;

® JJIEKTPOHMKA.

3apy0ekHbIe KypHAIbI:

¢ [EEE Transactions on Communications:

¢ [EEE Transactions on Signal Processing;:

¢ [EEE Transactions on Instrumentation and Measurement.

8. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHHME JUCIHAIIJIMHBI

MarepuaibHo-TeXHHYeCKOoe 0OecTieueH|e TUCIIMILIMHBI BKITFOYAET:
e KaderpaibHbIe MyIbTHMEIHHHBIE cpeacTna (aya. 301-3 u 335-3);
e HabopkI cai10B 1o BceM JieKiusam (ot 15 1o 30 cnai1oB 1o KakI10M JIEKI[UH );
e obopy/0BaHHeE CrIeLMATH3UPOBAHHOM 1aboparopuu (305-3):

Mpumeuanus:
1. O6uiee uMCI0 MOJATOTOBICHHBIX cliaijioB Gonee 200, OHH €KEroAHO PEAAKTHPYIOTCH H
MOJIEPHU3HMPYIOTCA B COOTBETCTBUH C Pa3BUTUEM TEXHHUYECKOM M METOIMUYECKOU Oa3bl.

PaGouas nporpamMma JUCHMIUIMHBI COCTaBleHa B cooTBeTcTBHM ¢ TpeGoBanusmu O®I'OC BO no

HanpasyieHuto «11.03.02. MubOoKOMMYHUKAIIHOHHBIE TEXHOJIOIHHH W CHCTEMBI CBS3HY.

Pabouyto nporpammy gecrasuia joi. kad. PT u PC é'/;?,// / Apxwunos E.A.
Penenzenr: - Ten. Tupextop Kb Pamiocss3s, k.1.H. Bormanos A.E.

[Iporpamma ono6pena Ha 3acenanuu kad. PT u PC
[TpoTokon Ne P or 804 ~FO/r
3apeayroummit kadpenpoit PT u PC K 5+ Huxutuu O.P.

7
Paboyas nporpamma paccMoTpeHa u 0400peHa Ha 3acelaHui yueOHO-METOIMYECKON
Komuccuu Hanpasnenus 31.03.15 roxa.

[Tpotokon Ne /0 or  F. 0% _>KH/5 roma
ITpencenarenns KOMUCCHH I - Huxutun O.P.
&5
JIUCT ITIEPEYTBEPXJIEHUSA

PABOYEM ITPOI'PAMMBI JJUCLATIJIUHBI
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5ob =
Pabouas nporpamma ofobpena na 2 / /¢ yueGubiii rox

[Ipotokon 3acenanus kapeaper Ne  / or /4&Z/ Zrona

3aBenyromuit kadeapoi s =,

£ ﬂ/ YA s SPLr 7l 7

f

Pa6ouas nporpamma ogo6pena na (3 ,///Z yueOHbBIH 1o/t
Ipotokon 3acenanus kapeapst Ne /ot 7 £ // /rona

3aBeyronmit kadeapoii A 2 Vs /o rj// 272V £7 A
C

Pabouast nporpamma o106peHa Ha _ yueOHBIN roa

ITpoToxon 3acenanus kadeapol Ne 0T roja

3aBenyrouuii kageapoi
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MuHucrepetBo 06pazosanus u Haykn Poccuiickoii ®enepaunu
JIBHO€ TOCY1aPCTBEHHOE GI0/KETHO e obpazoBaTenbHOE yupexe
BeICcHIEro obpazoBanus
«Brapumupeknii FOCY1apCTBEHHBINH YHHBEPCHTET
nMeHM Atekcanipa I'puropbesuua u Hukosas I puropsesuda Cro

®enepa HHUe

JICTOBBIX»

MHCTHTYT HHBOPMAHOHHBIX TeXHOTOMMIT 1 PaTHOdIEKTPOHUKH
Kadenpa pannorexnukn n pagmocncrenm

YTBEPXKJIAIO
3asenyrommii kadepoii

e T O.P. Hukuruu

« X » L _ZUi{‘)f
OcHoBanue:

. pemenne kadenaper
oT«__ & » 2 20 L&

®OH/I OUEHOYHBIX CPEJCTB
AUISI TEKYUIETO KOHTPOJISI M [IPOMEKYTOYHOIT ATTECTALIUHU
ITPU U3YYEHUH YYEBHOM JUCHMILINHBI

Kubepuernka n cucremsr YOpaBJieHus!
11.03.02 «MH}OKOMMYHHKAIHOHHEIE TEXHOIOTMHH M CHCTEMEI CBI3H))
KOJ H HAUMeHOBaHHe H&I’IpaBﬂﬁHHH noaroToBKH
OaxanaBpuar
YposeHs Bicwero o6pasosanus

Bragumup, 20 /2



HACIIOPT ®OHJIA OIIEHOYHbIX CPEJCTB

®oux onenounsx cpexacts (POC) s TEKYLIEro KOHTPOJISL yCHIEBAEMOCTH ¥ IIPOMEIKYTOUHOI]
arrecraimy no gucuuniute «Kubepnernka u cuctems! ynpasnenusy» paspaboTaH B
COOTBETCTBHH ¢ paboyeil mporpammoit, Bxoasimeii 8 OTTOIT HanpasjieHus noarorosku 11.03.02
«MHPOKOMMYHHKAIIMOHHBIE TEXHOMOIMUH M CHCTEMBI CBA3HY

Kon HaumenoBanue
Ne KOHTPOJUpYEMOii
ol KonTposnupyewmsie pasesnst (Tembr) auctmmnimm L OLIEHOYHOI O
(1M ee yacTH) SPRGIR
1| Ipunnumne: nocTpoeHns cucrem panoypaBIeHuUs. Tecroebie
OCHOBHBIE 2JIEMEHTBI PaIHOTEXHHUECKUX CIIE AN X OK-7 BOIIPOCHI
CHCTEM.
2 |CucTeMbl aBTONOACTPONHKH 4acTOThl. CHCTEMbI YAITY, OK-7. TTK-17 TectoBbie
DOATTY. g BOMPOCHI
3 Ynpasnsemsle o yactore u (base reneparoper. OK-7 Bonpock! &
nepearrecraumu
4 | Cucremsr ACJI. OK-7 Bonpocsr k
\ nepeaTrecTalm1m
5 | BpeMenHble IHCKPUMHHATOPEI 1 HX XapaKTePUCTUKH. OK-7,ITK-17 | Tecrosbie
BOIPOCHI
6 |CHCTeMbl aBTOMATHYECKOTO YIIPaBJIEHHUS JTy4OM OK-7,TIK-17 | TecroBbie
AHTEHHOW CHCTEMEL BOTPOCHI
7 |KavecTBeHHbIe 10Ka3aTeH 0606IEHHONR CHCTEMBI OK-7.1TK-17 TecroBbie
paaoaBTOMaTHKU. Omubky cexenus. ’ BOIPOChI
8 |Teopus ycroifunBocTH cHCTEM OK-7 TecroBbie
BOIIPOCHI
9 |Ilpoxosknenne CiryqaifHEIX IPOLECCOB yepes OK-7 TectoBbie
Pa30MKHYTBIE U 3aMKHYThIE CHCTEMBI. BOIMPOCEH!
10 HCIIHHBﬁHhIGCXeMbIaBTOMaTHHECKOropraBHeHHH. OK-7. [IK-17 Tectosbie
: BOTPOCHI
1T |CTpykTypa n cocras HH(POBBIX cHCTEM OK-7. [IK-17 TecroBbie ]
| |paauoynpasieHus : BOMPOCHI

KomrnekT onenouHbIx cpeacts mo aucnummne «KnGepueruka u cucremb! ynpasieHus»
TIpEIIHa3HAYEH 171 aTTeCTaluu 00Y4YarOMMXCs Ha COOTBETCTBHE HX NEPCQHANIbHBIX JIOCTHIKEHHIA
NOSTaNHBIM TpeOGoBaHUSIM 00pa3oBaTeIbHOMN [IPOTPAaMMBI, B TOM 4HCIIE€ pabouel IporpaMMmel
adcuumiiiael - «KubepHetuka u cucremsr YIPABJICHHA», JUISL OLEHMBAHUS PE3Y/IbTATOB
00y4eHHs: 3HAHUH, YMEHHUIL, BIIaeHHIi U YPOBHSI TPHOOPETEHHBIX KOMIIETEHIIHI].

Komriekt onenounbIx cpesets mo aucnumimme «KnGeprernka u cucrems! ynpasienus»
BKJIFOYAET:

1.TectoBble Bompochl Kak CHCTEMY CTAHIAPTH30BAHHBIX 3HAHMH, [03BOJSIOLLYIO MPOBECTH
TPOLEYPY H3MEPEHHA yPOBHS 3HAHMH M yMeHHMI ofydarommxes Ha NPAKTHYECKUX 3aHATUAX U
TIPH MIPOBE/ICHIH PEWTHHI-KOHTPOJIS. 2

2.01eHOYHBIE CcpencTBa IS MPOBENICHUS IPOMEKYTOTHOM aTTeCTAlMK B (OpMe KOHTPOJIBHBIX
BOIIPOCOB JUJIsl IPOBEJICHUS 3a4eTa.

[lepeuens kommeTeHmit, (hopmupyeMEIX B mpolecce M3YYCHHS UCIATLTHHE] «Kunbepueruka u
CHCTEMBI  YNIPABJICHHA» [PH OCBOCHMH 00PA30BATENBHOM MporpamMMbl 110 HAMpPaBICHUIO
noaroroskyu 11.03.02 «MudokoMMyHHKALHOHEBIE TEXHOTOMMHH I CHCTEMbI CBA3H)



’T’)K -7Cnocobnocms Kk camoopzanuzayuu u camoodpasosanuto

Suame

Ymemn

Braaoemes

Meroauky opraHusaumuu usyueHus
TEXHHYECKUX M €CTECTBEHHO —
HayYHbIX AUCUMILIUH

Hcnonb3oBath 3HaHus,
MOJTyYEHHbBIE IPH U3yUEHHU
BBICIIIE MATEMAaTUKH , OCHOB
TEOPHH LieMeid,
PaIHOTEXHHYECKHX Lienel 1
CHI'HAJIOB MPU U3YUEHHUH
OCHOB KHOEPHETHKH.

-KJ1accuukarmei,
IIpU3HAKaAMHU |
MaTEeMaTHYECKUMH OCHOBAMH
aHaJIM3a CUCTEM YIIPaBlICHHS,
0COOEHHOCTSIMH CHCTEM
OTpaXKaeMEbIX JIMHEHHBIMH H
HEJIMHEWHBIMH MO/IEISIMA

-MAaTEMAaTHYCCKUMH H |
TEXHUYECKUMU OCHOBAMH
HOCTPOCHHUS cHCTEM
ABTOMAaTHYECKOr0
YIIPaBJICHUS;

-[IPOBEICHHEM

AHAJIUTUYECKOI0 OMUCAHUS
3JIEMEHTOB PA30MKHYTHIX H
38.1\«1’KH)(TBIX CHCTEM BO
BPEMEHHOH U 4aCTOTHOM
00J1aCTsIX B CTATHYECKOM
COCTOSIHMH H JUHAMHUKE.

u unpopmamuxu

TIK-17 Cnocobrnocms npumenamo cospemenmpie meopemuyecKkue u IKCnepUMeHMAbHbIe
MemOoObl UCCIEO06AHUA C UENbIO COIOAHUA HOGDIX RePCReKMUBHBIX CPEOCME INeKMPOCEA3U

Suame

Yuemo

Braoems

-METOAMKYpOopMaTH3aLun
JUHAMHYECKHUX CUCTEMB BH/IE
KOHKPETHBIX MaTeMaTHYECKUX
3ana4

-METOIBI (bopmupoBanus
NPEIACTABJICHUH O BO3MOMKHBIX

HCXOJIaX MpH pELIeHHH  3THUX
3ajaady.

-IIyTH HX TEXHHUYECKOH
peanu3aluu.

-COCTaBJIATh
(QyHKUHOHATBHEBIE H
CTPYKTYPHBIE CXEMBI
CHCTEM, OCYILECTRIIATE UX
CTPYKTYpHBEIE
npeodpa3oBaHusl.
-BBINOJIHATE PacyeThl
OCHOBHBIX XapaKTEPUCTHK
CHCTEM.

-KJ1accu(uKaren,
[IpU3HAKAMHU H
MaTeMaTHYEeCKMMH OCHOBAMH
aHaIIH3a CUCTEM YIIPaB/ICHHS,
0COOEHHOCTSIMH CHCTEM
OTpakaeMbIX JIMHEHHBIMH 1
HEJTHHEHHBIMU MOJIEISAMH.
-IIPOBEICHUEM
AHAJTUTHYECKOTO OIMCAHU
JIEMEHTOB PA30MKHYTHIX H
3aMKHYTBIX CHCTEM BO
BPEMEHHOM U YaCTOTHOM
0o0nacTax B cTaTHYECKOM
COCTOSIHUM U JITHHAMHKE.

[lokasare.n, KpUTEPHH M MKAIA OLEHHBAHMSI KOMMETEeHUHI TEKYIIEro KOHTPOJISA 3HAHUIT
1no y4eOnoii aucnmminne «Kubepueruka u cuereMpl YIpaBJ/IeHHs»

Texyumii xouTpons 3Hanmif, cormacuo «ITonokKeHUIO O© PEHTHHIOBON cHCTeMe
KOMIUIEKCHOH OLCHKH 3HaHMii_cTyientos B Bal'Y» (nanee [lonoxenne) B pamkax u3yueHus
aucuumnae! «KnbepHeTHKa M CHCTeMBI yIpaBieHHs [IPEANoNaraeT TeCTOBLE BOIIPOCHI Kak
CHCTEMY CTaHIApTH30BAHHBIX 3HAHMIA M yMeHMH 00ydaloluXcsl HA MPAKTHYECKHX 3aHATHAX W
[IPY NIPOBEJICHUHU PEHTHHT-KOHTPOJIA.



Kputepnu oneHKH TeCTHPOBAHUS CTY/ICHTOB

r Ouenka BBITIOJHEHUS TECTOB Kpurepnii onenkn
‘ 2 banna IIpasuneno evibpannsiii eapuanm omeema
_ 30 NPAGUILHBIL OMEem

| na 1 eonpoc

Permament [IPOBE/ICHHUSA MEPOINPUATUS U OLCHUBAHUSA

Ne Bua pabotsr [Ipo1omKuTeIBLHOCTD
L IIpejest JUIMTENLHOCTH - OTBETOB HA TECTOBBIE BOIIPOCHI { 20-30MuH.
2. Yucno Bompocos B Tecte 10

OIIEHOYHBIE CPEJICTBA
JJISI TEKVIIET'O KOHTPOJISI BHAHUM O YYEBHOM JUCHUILIMHE
«KubepHernka H cHCTeMbI YIIPABJICHHSD)
Teernl AJ1s1 peliTHHI-KOHTP OIS

PEUTHUHI-KOHTPOJIb 1
1.YTo Takoe HOPSI0K acTATH3IMA CHCTEMBbI? -
0 a) KOJIMYECTBO 3BEHBEB.
QO ©0) KOJIMYECTBO HHTErPATOPOB B IPSIMOil BETBH CXEMBI
Q B) o01ee KOJIUYECTBO HHTETPATOPOB B CXEME.

2.3B€HO BTOPOT0 MOPs/AKA PadoTaeT B ANEPHOMYECKOM PeKIME eCIH KOPHH
XapaKTepHCTHYECKOT0 YPABHEHHSI

Q a) el CTBUTENBHBIE HOJI0KUTEIbHEIE

Q O)xeiicTBUTENBHBIC OTPHLATEILHEIC

QO B) KOMIUIEKCHO CONPSIKEHHbIE

3. BecoBasi pyHKUHS 3BeHA HMEET PA3MEPHOCTH
Q a)llc.

Q 0)c.

Q B)bespasmepHa.

4. Kpurepuii Payca-I'ypBuua ycroiiauBocTH cHETEM OTHOCHTCS K-
Q a) knaccy anreGpanyecKuX KpUTEpUEB.

Q O0)kiaccy YaCTOTHBIX KPUTEPHEB.

Q B)KIacCy BPEMEHHBIX KPHTEPHER

S.I1opsi1oK cHCTEMBI ABTOMATHYECKOI0 YIPABJICHHS OTIPe/Ie/sieTes]
Q  a) mopAaKOM XapaKTepHCTHYECKOTO YPABHEHHS

0 0) konuyecTBOM U PEPEHIUPYIOLUINX 3BEHLEB.

O B) KOJIMYECTBOM HHTEIPHPYIOMIUX 3BEHBEB. -

6. XapakTepucruyeckoe ypaBHeHHE CHCTEMBI 3TO

QO a) 3HamMeHaTeNb NepeIaTOYHON PYHKIHK

Q ©0) yncauTenb nepeaaTouHon GyHKINHY.

Q B) nepenarounas GYHKIUS 115 OMIMOKM 110 BO3JICHCTBHIO.



7. Ilpu nociegoBarebHoMm COCIHHEHHH 3BEHbEB CHCTEMBbI /IJISI HAX 0K/ 1CHHST
PE3yILTHPYIOIEH MepeJaTouHol (yHKIHu NepeaaTounbie PYHKUMH 3BEHLEB
Q a) cknageiBaroTes

O 0) nepemHOXKaOTC

Q B) gensres.

8.. llpu napa/uteaLHOM coeMHEHNN 3BeHbeR CHCTEMbI IJIST HAXO0KIEH IS
Pe3yIbTHPYIOIIEH epeJaToYHOi (GyHKuHn nepefaTovnbie (PYHKIHHU 3BEHDbEB
Q a) cknansiBaroTes

O 0) nepemHOXkaOTCH

Q B) gensres.

9. YacroTa cpe3a cucTeMbl 3T0 yacToTa Ha KOTOPOIi BbIIOJIHSIETCS C/Ie/IyI0lIee YCI0BHe
QO a) AUX cucremsl npunumaer 3nauenuel .

Q 6)AYX cucremsl cranoBuTCs paBHoii 0.

Q B) ®UX cucrembl cranoBuTes pasHoit 180°,

10. Pesonancuas yacrora cucremsI 3T0 4acToTa Ha KOTOPOIi BBINOJIHSIETCS ClleyIoniee
yci1oBue :

Q a) AYX cucremsi npunumaer 3sHavyenuel .

QO 6)AYX cucremsl cTaHOBUTCS paBHOI 0.

O B) @YX cucremsr cranosutest pasuoii 180°,

PEUTUHI-KOHTPOJIb 2
1.Heo6xo0ammoe yc/10B1€e YCTOHYHMBOCTH CHETEMBI ABTOMATHYECKOI0 peryinposanms?
O a) paBeHcTBO HyMO KO3 PHIEEHTOB XapaKTePUCTHYECKOTO yPaBHEHHS;
Q 0) ko2 PuLHEHTBI XapaKTepHCTHYECKOT0 YPaBHEHHUS OJKHBI OBITH GOIbLIE HYJIA;
O B) ko3 puMeHTH XapaKkTepHCTHYECKOTO YPABHCHHUS I0JKHBI OBITH MEHBILE HYJIs.

2.1To kpurepuro I'ypenua cucrema YCTOHYHBA, eC/IM BCE OTPe/IeTHT /N MATPHIBI
I'ypBuna

Q a) 6omase 0;

O 0) paBHe 0;

Q B) mensme 0.

3.ITo xpurepuio MuxaiiioBa cuerema naxoauTes na FPaHuIle YCTOHYHBOCTH, €C/IH
roaorpad) XapaKkTepHCTHIECKOT0 BeKTOpPA

O a) mpoxoauT yepes Havaso KOOpJIHHAT;

Q 6) mpoxoauT yepes TouKy ¢ KoOpaHHATAMY (-1,09);

Q B) npoxomuT uepes Touxy (1,0-).
4.ITo kpurepuro HaiikBucra cnerema ycToiiuuBa, eciim rogorpadp AYX Pa30OMKHYTOI
CHCTEMbI OXBATBLIBACT TOUKY ¢ KOOPIHHATAMH '

a) (0;0+));

6) (1:0);

B) (-1;0-));

r) -13).

COO0OD

5.ITo Teopeme 0 KoHeuHOM 3HAYECHNH YCTaHOBHBIIEECH 3HAYEHHE BLIXOAHOT0 CHIHAJIA
OHpEAETETCH BRIpazKeHueM, r1e IV, - nepenarounas §yuxuus CHCTEMBI.

Q a)y, =W (0);
Q 6)y, =W,(0);
Q B)y =W,(7).



6.YcranoBusmeecs 3nauenme BBIXOHOT0 CHTHATIA B IEPEXO0IHOM 1pouecce pasHo 0,
€CJ/In

Q a) cucrema cratuueckas;

Q ©6) cucrema acratuyueckas:

U B) cucrema acratuyeckas nopsijka 6onee 2.

7.YcranosuBmasicst omméKa acTaTHYecKoil CHCTEMBI OT NPHJIOKEHHOI'0 HA BX0/1¢
BO3eiicTBUS

Q a) pasHa 0;

O B) mponopuuoHaibHa K03 PHUMEHTY Hepejaun CHCTEMBI;

Q 1) obparHo nponopunonansHa KO3()(PMUMEHTY Nepesayn CHCTEMBL.

8.Ykaskure BuA nepexoanoro npouecca yCToHYHBOM CHCTeMBI
hit)

h(t)

Q B) t

9. ¥kamure BEPHOC BhIpazkeHHe /ISl IIepPeaaTOIH Ol $yHKuHn dopcupywomero 3Bena
Q a) W(p)=k(1+1Tp);
k .
(1+7Tp)’
kp
(1+7p) '

Q 6) wW(p)=

Q B) W(p)=

10.Ykaxnre B nepexoHoii XAPARTEPHCTHKH H30IPOMHOI0 3BeHA ¢ MepeIaTOYHOi

byuxumeii W (p) = M



b

Q a) t
h(t)
-~
Q 6) t
h(t)
Q B) !

PEUTUHI-KOHTPO.Ib 3
1.0T 49ero 3aBHCHT CHrHAJ YHIpaB/ICHHsI B PAa30MKHYTBIX CHCTeMAax pagHoaBTOMATHKH?

QO a) TOIBKO OT YHPaBISIIOIIErO BO3/ICHCTBHS:
O ©) or ynpaisronero Bo3AeHCTBUS H BHIXOAHOTO CHUTHasa;
O B) TOJNBKO OT BBIXOJIHOTO CUTHAJIA.

2.Yto siBasieTcst 00bEKTOM ynpasiaenus B cucreme GAITY?

O a) reHeparop ¢ nepecTpanBaeMoii YaCTOTOIi;

Q 6) dasoserii JeTeKTOP-IHCKPUMHUHATOD; 8

O B) cMecHTEIb.

3.Ykaxkute BepHoe BbIpaKeHHe 1151 ePeAaTOIHOI Gynxuun pasomkuyToii cucremsl. I'ae
Y(p), X(p),E(p) - nzobpaxkenns no Jlaniacy BbIXOHOr0 CHIrHAIA, BXOAHOI0 CHIHAIA,

0mHOKH, COOTBETCTBEHHO.
Q 2 W,(p)= =2,
E(p)
X(p)’
Y(p)
E(p)-X(p)’
4.YkazuTe BepHOE BbIPaKeHHE U5 TEPEAATOUHO GyHKUMT 3aMKHYTO# cHeremsl. [ e
W,(p) - nepenaToqnasi pyHKUHs NPAMOIi YACTH CHCTEMbI
1

1+W;(p) - ~ =

Q 0)W,(p)=

Q B) W,(p)=

Q a) W.(p)=



W (
Q 6) W (p)=—2\P)

1+W;,(P);
W (p)
Q W e LR
B) W.(p) W, (5)

5.¥KaxkuTe BepHOe BhIpaKeHHeE ISl nepeaaTouHol GpyHKunn omudku cueremsr. I'ie
W,(p) - nepenarounas ¢pyHkuus NPAMON YaCTH CHCTEMbI

1

Q a W,(p)=———;
1+W,(p)
14
o §) Bt
1+W,(p)
W
Q B) W,(p) =—-”—ﬂ.
-, |
6.DyHKIHOHAILHAS CXeMa KAKOil CHCTeMbI KHOEPHETHKN MOKA3aHa Ha pucynke?
Sranoamnit Fazopsnt Hepec:x:pan—
rexepaTop 1 merexrop [ :::n:::(mp
) Yrpasnazo-
$HY i
0 a) GAIIY:
Q 6) AIlY:
a B) APY.

1
+1p

7.Kakoe THIIOBOE 3BEHO HMeeT nepelaTouHyIo GyHKIHIo Buaa W (p) = ?

Q a) uHTerpUpyromee;

O 0) Ge3siHepimonHoe;

0 B) HHEPUHOHHOE.,

8.Kakoe Tunosoe 3BeHo nmeer nepexoanyio XAPAKTePHCTHKY BH/Ia
h(t)

a) UHTETpUPYIOIIEE:;

0) nHepunOHHOE;

B) i depeHuupyomee;

r) KonebaresbHoOe.

9.Tpu 3BeHa ¢ nepexarounsivu pyuxuusvu W, (p), W,(p), W,(p) coennnens:

Oo0oo

napajuiesnbHo. Kakosa o0mas mepeaatounas gpyHKuns Takoro coequHenus?
Q a) W(p)=W,(p)+W,(p)+W,(p):

Q 0) W(p)=W,(p)-W,(p)-W,(p);



Q B) W(p) =W (p)/W,(p)/ Wy(p).
10.YKka:xuTe BepHOE BBIpAKEHHE NEPeIaTOUHOH (YHKINH CHCTEMBI 1151 X, (1)

(1)

%,0
— el é =
“p—Cm] o,

W (p)
. W = '
Q a W (p) 1+W,(p)-W,(p)’
W,(p)
QoW (p)= : :
) .;(p ]+W1(p)'W3(p)
B) sz(p)_ ]+W2(P)

OueHouHbIe CPEACTBA IS HPOMEKYTOUHOM ATTECTALMH 110 Y4eOHOil JNCHHILIIHE
«KnbepHeTHka n cHCTEMbI YIIPABJIEHU )

Bonpocel Kk 3auety

1

[IpuHIUIBI yIpaBIeHHUS

2 | Knaccuukanus cucTeM aBTOMATHYECKOTO YIIPABJICHHUS -

3 | Mcnoas3oBanue qud. ypaBHEHHI 171 ONTUCAHHS JTMHEHHBIX CUCTEM

4 | Mcnonp3oBanue nepeaaTouHbiX GYHKIMMN ISl ONMCAHMS THHEMHBIX CHCTEM

5 | Mcnonip3oBanune nepexoaHoi (yHKIUH JUI ONMCAHUS JTIMHEHHBIX CHCTEM.

6 | Mcronb3oBanue YaCTOTHBIX NepefaToqHbIX (yHKImMi 1 ADX 171 OnucaHust THHCHHBIX
cHCTEM

7 | Jlorapudmuyeckas AUX, Acumnroruyeckas JIAUX

8 | Miconp3oBanue BecoBOM (DYHKIMH IS ONMCAHUS JTHHEHHBIX CHCTEM,

9 | IlponopuuonansHoe 3BEHO

10 | MneanpHOE HHTErpUPYIOIIIEE 3BEHO

11 | Mneansuoe muddepeniupyioriee 38eHO

12 | AnepuoudecKoe 3BeHO MEePBOTO MOpsiIKa

13 | @opcupyroniee 3BeHO

14 | KosiebaTenbpHOE 3B€HO BTOPOro Mmopsijika

15 | CrpykrypHble cxeMbl cucTeM PA u MeTo1bI uX TpeobpazoBaHust

16 | Ilepenarounsie GyHKIME PA3OMKHYTOMH CHCTEMBI, 3AMKHYTOMH, JUISL OHIMOKH TT0
BO3JICHCTBHIO, JUIsl OIUHOKH 0 TOMeXe

17 | Ilepenarounsie GyHKIMU Pa3OMKHYTOI CHCTEMBI, 3aMKHYTOM, /17151 OITHOKH 110
BO3JICHCTBHIO, JUIS OLIHOKH I10 ToMeXe

18 | MeToaMKa OTBICKaHUS OBEACHHS YIIPABISIEMON BEITMUMHBI M OITMOKH B CHCTEME.

19 | Ycranosusimiics BpeMeHHOH pexuM TpH padote cicTeMbl. OThICKaHHE YCTaHOBHBLIEHCS
¢yukuun omubku. Teopema 06 ycTaHOBUBIIEMCS 3HAUEHUH.

20 | CrangapTHas ¢GopMa TPEACTaBICHHS MEPEAATOYHON (BYHKIHMM PA3OMKHYTOH CHCTEMBI;
Ilopsimok  acratusma cuctem. JloOpoTHOCTH /nepegaTounble  (GYHKIMH CHCTEM IO
I10JIOKEHHIO /CTATHYECKOMN/, TI0 CKOPOCTH, 110 YCKOPEHHUTO

21 | CucTeMbl aBTOMATHYECKOH MOACTPONHKH YacTOoThl. OCHOBHBIE TPeOOBAHHUS

22 | YactoTtHsle 1 (a3oBble JUCKPUMUHATOPHI

23 | YAITY. CtpyKTypa 3BEHbEB.

24 | CrpykrypHnas cxema YATTY. Xapakrepuctuku 3sennes YATTU

25 | Tounocts pabotsr HAITY

26

Pabora YAIIY npu GonblInx paccTpoiikax 4acToThl




27 | ®AITY. CTpyKTypa 3BeHbEB

28 | CtpykrypHas cxema GAITY

29 | Ilpepenarounas ¢pyunxius GAITY. Tounocts paboter GAITY

30 | ITpumeHeHHe cHCTEM aBTOMOACTPOMKH YaCTOTHI

31 | CCBIIN. Hazuauenue

32 | Crpykrypnas cxema CCBIIH u xapakTepUCTHKN 3BEHBER

33 | Crarnyeckas AMCKPUMHHALIMOHHAS XapaKTEPHCTHKA BPEMEHHOTO IMCKPMMUHATOPA

34 | CCBIIHU kak umnysbcHas cuctema. [lepexoanas xapakrepucruka CCBITA

35 | Cucrema ACH. [IpHHUMIIBI OCTPOEHHMS YITIOBBIX ,uHCKpMMHHaTopOB

36 | CrpykrypHast cxema ACH 1 XapakTepHCTHKH 3BEHBEB

37 | Ilepenarounas ¢pynkuus ACH. Tounocts paborsr ACH

38 | Ananu3 nmHelHbIX cucteM PA npu cayuaifHBIX BO31eHCTBHAX

39 | Onpesenenne AUCIEPCHH OMNOKN CUCTEMBI IIPH CIIy4ailHOM BO3IEHCTBUM

40 | OnTuMu3amus CHCTEM aBTOMATHYECKOTO YIpaBJICHHA

Bonpoce! 151 nepearrecranuu
Tema 3

1.MeTo 161 MOCTPOCHUSI FeHepaToOpOB yrpasJiseMbix Hanpsokenuem (I'YH).

2.I'VH na onepaliuOHHBIX YCHUIIUTENEH,

3.'VH Ha ocHOBe renepaTopa ¢ He3aBUCHMBIM BO30YKICHHEM.

4.PeakTuBHBIC 2JIEMEHTBI UCTONB3yeMble B 'Y H.

5. Xapakrepuctuxu ynpasienus ['VH.

Tema 4 ’

6. Pabota cucTeMbl 4acTOTHOI aBTONOACTPORKHM YaCTOTHI IIPU GONBIIMX PACCTPOHKAX YACTOTHI.
7. Cucrema cekeHns 3a BpEMEHHBIM OJIOKEHUEM MMITYIbCHOTO CHTHAIA.

8.IIpHHIIMIIEI TOCTPOEHHUS BpeMEHHBIX JHCKpUMHUHATOpoB (BJ1).

9.JlucKpUMUHAIIMOHHAS XapaKTePHCTHKA BPEMEHHOTO AHUCKPUMUHATOPA.

10. 3aBucHMOCTB XapakTepucTHK BJ] OT COOTHOIIEHHS AMUTENILHOCTEH HMITYITHCOB.
11.Ilepenarouenas GpyHKIMSA MPUBEIAECHHON HENMPEPHIBHOM YACTH CHCTEMBI aBTOMATHYECKOTO
CONPOBOKIEHUs Liesn 1o aanpHocTu (AC/]).

12. TounocTHble XapakTepucTuku cuctemsl AC.

Obuee pacnpeaesienue 6a/1710B TEKyLIEro KOHTPOJISI 110 BUAAM y4eGHBLIX padoT s
cTyaenToB (B coorsercrBHu ¢ [Monoxennem)

PeliTuHr-KoHTpOIIH | Jo 20 bannos

PelTuHr-KOHTpOIIB 2 Jo 20 6annos )
PelTuHT KOHTPOITB 3 Jlo 20 6ainoB

[ocelnenue 3ansaTuii Ho 10 6amnos

CTYJICHTOM

JlononuuTebHBIE OasUIbI Jo 10 6amnos

(GoHychI)

BrirosiHeHHE ceMecTpoBOro Mo 20 6amios

TJ1aHa CaMOCTOSTETbHOM

paboThI ' _ i




Makcumaibhas cymma 6asuioB, Habupaemas CTYACHTOM [0 JUCIMILIHHE «Kubepuernka
1 CHCTEMBI YIIPABIICHUS» B TE€YEHHUE cemecTpa pasHa 100.

Onenka | Onenka no mkare | O60cHOBaHKE VYposens
B chopmupoBaHHOCTH
Oaynax KOMIIETEHIIH I
61 - 100 | «3aureHo» Teopernyeckoe  conepxanue  Kypea | Iopozogstii yposens
OCBOCHO IIOJIHOCTBIO, 0Oe3 mpolesioB
HEOOXOMMBIE TPAKTHUYECKHE HABBIKH
paboTel ¢ OCBOEHHBIM MAaTepHasoM
CpopMHpOBaHbI, BCE MpPeLyCMOTPEHHBIE
‘TporpamMmoit  oOyueHus — ydeOHBIE
3aJ1aHMs BBITOTHEHEL.
Menee | He 3aureno Teoperuueckoe comepxanne kypca He | KommereHimu HE
60 OCBOCHO, HEOOXOIMMBIE NpPaKTHYECKHE | CHOPMUPOBAHDI

HaBbIKM paboTel He chopMUpOBAHEI,
BBIITOJIHEHHBIE  y4eOHbIe 3a/1aHus
colepikar rpyonie ommbKu

PazpaGoran jou.
Kad. PT u PC

E.A.Apxunos




