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AHHOTaLUA
K pa0ouell mporpaMMe AU CHHUIIIMHBI
b1.B.05 Teopus aBTOMaTH4eCKOro yIpaBiIeHUs

TpynoemkocTs 3 3.€

1.1.I1enb 0CBOEHHUSI U KPATKOE COAEPKAHUE TN CHUIIIMHBI

[enpro nmpenogaBaHus TUCIUILIAHEL “Teoprsi aBTOMaTUYECKOTO yIPABICHUS SBISETCS CO-
oOIIIeHUe CTYACHTAM 3HAHHWH 10 THUIOBBIM MOJEISMH 3BEHBEB U CHUCTEM YIIPABJICHUS, OCHOBHBIM
CBOMCTBaM JUHAMHYECKHX OOBEKTOB (HE3aBUCHUMO OT WX (PH3MUECKOW MPUPOJIBI), METOIaM HCCIIe-
JIOBaHUSI CBOWCTB JMHAMHYECKUX CHUCTEM, METOJAaM CHHTE3a CHCTEM aBTOMATHYECKOTO PEryJIHpO-
BaHUs, MPUOOPETEHNE CTYIEHTAMHU HABBIKOB IO PacueTy M MOJCIHPOBAHUIO CHCTEM YIIPaBICHUS
JUIS. MCTIOJTb30BaHMS B TIPOM3BOJICTBCHHOM JIEATEILHOCTH, CBSI3aHHOM C DKCIUTyaTallleld, HacTpoii-
KOH M pa3pabOTKOI HACTPOUKOW U pa3padOTKON CHCTEM U YCTPOUCTB YIIPABIICHUS.

K 3amagam Kypca OTHOCSATCS: HAYYUTh MPUMECHEHUIO MOJYYCHHBIX 3HAHUU IS TIPEJICTaBIIC-
HUS COOTBETCTBYIONIMMH MATEMATHUYECKUMHU MOJCIISIMH Pa3IMYHBIX PACCMATPUBACMBIX BUIOB U
tunioB CAY, yCTpOWCTB U 3BEHBEB, U pacdeTa UX IMapamMeTpoB, XapaKTEPUCTHK U MEPEXOIHBIX
MPOLIECCOB; ISl OMPENETICHHs] TPAHUI] YCTOMYMBOCTH TIO TEM WM WHBIM KPUTEPHUSIM U BIUSHUS
VIPaBISIONUX U BO3MYIIAIOIMIKUX Bo3neicTBUN Ha noBeneHue CAY yCcTpoOiCTB U 3BE€HBEB, a TAKXKE
WX [apamMeTpoB. YMETh MPUMEHSATh METObI TEOPUU aBTOMATHUYECKOTO PETYIUPOBAHUS MIPH peEIlie-
HUM 33]1a4 yIPaBJICHUS 00bEKTaMH Pa3IMYHON MPUPOJBI U CUCTEMaX YIPABJICHUS JICKTPOIPHUBO-
JTAMH.

Kpatkoe cogep:xkanue qucuuminnbi: OCHOBBI TEOPUU aBTOMATUYECKOTO YIIPABIICHUS

OcHnognbie oudaxmuueckue eOuHuysl (pasoeivl) OUCYUNIUHDBL:
* OCHOBHBIE MTOHATHS U OMpEeNICHUs
* MareMaTH4ecKre MOJICIN JUHAMUYECKUX CHCTEM

® MeTOI[BI aHaJIn3a IMpoueCCOB B TMHAMHWYCCKUX CUCTCMAX
M MeTOZII)I CHUHTE3a CUCTCM aBTOMATHYCCKOI'O YIIPaBJICHUSA

1.2. IlepeyeHb MIAHNPYEMBbIX Pe3yJIbTATOB 00y4YeHMs M0 JUCHUILINHE, COOTHECEHHBIX IJIa-
HHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSsI 00pa30BaTeJbHOH MPOrPaMMbl

[Inanupyemble pe3yabTaTsl

OCBOEHUS [IPOrpaMMBI (Co- [Inanupyemble pe3yabTaTsl 00y4eHUs M0 AUCLMIUINHE

JIep’KaHue U KOZbI KOMITe-
TEHIUI)

IIK-1.1 PaccuutsiBaer pe- | 3HaTh:

JKUMBI PabOTBl 00BEKTOB |- DOPMBI IPEICTABICHHS] MATEMAaTHUYECKIX MOjieJiel 0ObEKTOB U CH-
NpoEeCCHOHAIBHONW ~ Jiesi- | CTeM YIpaBJICHUS;

tenpHOCTH; [IK-1.2  Uc- |- Metoas! ananu3a pyHAaMEeHTaIbHBIX CBOMCTB MPOLIECCOB M CUCTEM
MMOJIb3YECT TEXHUYCCKUC YIIpaBJICHUA,

CpeiacTBa AJisi U3MEPEHUS U | YMeTh:

KOHTPOJII OCHOBHBIX mMapa- | - [[puMeHATh METObI MOTYyYEHUs MAaTEMAaTUUEeCKIX MOJIEe 00heK-
METPOB TEXHOJIOTMYECKOTO | TOB aBTOMAaTU3alluu U YIIPaBICHUS;

nporecca; [IK-1.3 Ompe- | - ®opMmynupoBath TpeOOBaHUS K CBOMCTBAM CHUCTEM;

JenseT mapaMeTpbl 000py- | - [[poBOIUTE CpaBHUTEIHHBINA aHAIU3 CBOWCTB JMHAMUYECKUX CH-
JIOBaHUA OOBEKTOB TMPO- | CTEM;

deccroHanpHON  JAedaTenb- | - [IpoBepsATh yCTOMUNBOCTH CHCTEM;

Hocty; IIK-1.4 Bnageer | - [IpoBoauTh pacyeT KOPPEKTUPYIOMINX 3BEHBEB Ui 00€CIeUeHUsI
MeTolaMu  oOecreyeHHs | 3aJaHHBIX CBOWCTB CHCTEM aBTOMATHYECKOTO YIPABJICHUS.
TpeOyeMbIX peXUMOB U | Biaaern:

napamMeTpoB TEXHOJIOTUYC- - OcHOBaMU aHanIW3a W CHHTE3a CHCTEM aBTOMATHYCCKOTO yipasBJic-
CKOI'o Imponecca 1o 3aaaH- HUs
HOM METOJUKE - OcHoBamu peHICHUA MTPAKTUYCCKUX 3aJad IO PacucTy, aHAJIU3y

YCTOWYMBOCTH, KAYECTBA, IPOEKTUPOBAHUIO CHCTEM YIPABIICHUS
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Hmers npeacrasiienue:
- O0 OCHOBHEBIX CBOMCTBax PA3JIMYIHBIX KJIACCOB TUHAMUYCCKUX CHU-

CTEM.
- O cnioco6ax KOpPPEKIUU CBOMCTB 3aMKHYTHIX CUCTEM.

- O0 UCTBITaHUSAX U IKCIUTYaTallMM CUCTEM YIIPaBJICHHUS.
Hmets onbIT:
-AHanu3a U CHHTE3a JIMHEHHBIX CUCTEM aBTOMAaTHYECKOTO YIpaBiie-
HUS JTFOOOH CII0)KHOCTH, HCIIOJIb3Yys COBPEMEHHBIC aHATUTHYCCKUE
METOJIbl U METOJ CTPYKTYPHOTO MOJICIMPOBAHUS B KOMIBIOTEPHOU
nporpamme MatLab / Simulink/ «Electronics Workbench 5.12»

1.3. MecTO IUCHUINIMHBI CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

Hnpexc HaumenoBanue Cemectp Uzy- Wuiexchl 1 HAMMEHOBAHKS YICOHBIX TUCIIUTUTAH
JUCLUIUIAHBI (MO- YEHUS (Momyeit), MPaKTUK

JUyJIsT) TIPAKTUKHU Ha KOTOPBIE ONUPAETCs | ISt KOTOPBIX COZEpIKa-

cofiepkaHue JaHHOU HUE JaHHOMN JUCHUILIN-
JWICLUILIAHBI (MOYIIS) | HbI (MOYJIsI) BBICTYIIAET

OIIOpOM
b1.B.05 | Teopus aBTOMaTH- 6 b1.0.14 Marematuka | 51.B.JIB.08.02 ABgT0-
b1.0.14 NudopmaTrka MaTu3upOBaHHOE

YeCKOro yrnpanJie-
HUS

b1.0.20 Dnextpuue-
CKHE MaIIHHBI

yIpaBJIEHUE CHCTEMa-
MH 3JIE€KTPOCHAOKEHUS

1.4. SI3pIk IpenogaBaHusl PyCCKUMN



2. O0beM JTUCHHUILIMHBI B 3a4YeTHBIX eJHHUIIAX C YKazaHHEM KOJU4YeCTBA aKAICMUICCKHUX Ya-

COB, BbI/IeJIECHHBIX HA KOHTAKTHYI0 padoTy 00y4arlouuxcs ¢ npenojaanBaresieM (1o BUjaam

Y4eOHBbIX 3aHATHIT) 1 HA CAMOCTOATEJIHLHYI0 Pa00Ty 00yYAKO M XCS

Brimucka u3 yuebHoro miana (rp. bI1- 30-19):

Kon u Ha3BaHWE TUCIUIUIMHEI 10 Y4eOHOMY TUTaHY

b1.B.05 Teopust aBTOMaTHUECKOTO

yIIpaBJICHUS
Kypc n3yuenus 3
Cemectp(bl) U3yUdeHUS 6
dopma MPOMEKYTOUHON aTTecTaluu (3a4eT/3K3aMeH ) Ox3amen, KI1
Tpynoemkocts (B 3ET) 33ET
Tpynoemkocts (B yacax) (cymma crpok Nel,2.3), B T.u.: 108
Nel. KonTakTHass pa6ora odyuamomuxcs ¢ npenoga- | O0bem ayautopHoit | B 1.4. ¢ mpume-
BareJsem (KP), B yacax: paboThI, Henuem JJOT
B 4yacax win D0', B ya-
cax
O6bem paboTsl (B wacax) (1.1.+1.2.+1.3.): 59 -
1.1. 3aHsATHS JIGKLIMOHHOTO TUIA (JIEKLIHHN) 26 -
1.2. 3aHaTHsi CEMMHAPCKOTO TUIIA, BCETO, B T.4.: 26 -
- ceMUHaphl (IPAaKTHYECKHUE 3aHITHSI, KOJUIOKBHY- 13 -
MBI | T.II.)
- 1abopaTopHbIE PaOOTHI 13 -
- IPAKTUKYMBI - -
1.3. KCP (kOoHTponb CaMOCTOATEIbHOU pPAaOOTHI, KOH- 1 -

CYJIbTAI1H)

Ne2. CamocrosiTesqibHas padora odyuarommxcs (CPC) 28
(B yacax)
Ne3. KosimuecTBO 4acoB Ha HIK3aMeH 27

'Y Ka3pIBaeTes, €CIIM B aHHOTAIMU 00pa30BaTebHON MPOTPAMMBI TI0 TIO3UIHHA «CBEICHHS O TPUMEHEHUN
JUCTAHIIMOHHBIX TEXHOJIOTHH U 3JIEKTPOHHOTO O0YUICHHSI» YKa3aH OTBET «J1a».
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3. Conep:kanue THCHUILUIUHBI, CTPYKTYPHPOBAHHOE 110 TEMAaM € YKa3aHHeM OTBEJAeHHOI0 Ha
HHUX KOJIMYECTBA aKaJeMHYeCKHX YACOB U BUI0B YU4eOHbIX 3aHATHIT

3.1. Pacnipenesienne 4acoB Mo pa3jaejiaM M BHAaM Y4eOHbIX 3aHATHI

Pasznen Bcero KonTakTHas pabora, B yacax Yacsl
4acoB CPC
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Beenenue 4 2 - - - - - - - - 2 (ITP)
MaremaTtuueckoe 12 4 - 2 - 2 - - - - 2 (JIP)
ONMCAHUE JIMHENHBIX 2 (ITP)
CAY
TunoBble 3BEHBS JIUHEH- 12 4 - 2 - 2 - 2 (JIP)
HeIx CAY 2 (ITP)
CTpyKTypHBIE CXEMBI 12 4 |- 2 - 2 - - - - 2 (JIP)
CAY 2 (TIP)
Y CTOWYHUBOCTD JIMHEWHBIX 12 4 - 2 - 2 - - - - 2 (JIP)
CAY 2 (TIP)
KavecTBO nmuHEHHBIX 12 4 - 2 - 2 - - - - 2 (JIP)
CAY B yCcTaHOBHBIIEMCS 2 (ITP)
Y TIEPEXOTHOM pEXKUME
Koppexkuus nuneiinsix CAY 17 4 - 3 - 3 - - - 1 2 (JIP)
4 (TIP)
Ixk3amen, KII 27 - - - - - - - - - 27
Bcero yacoB 3a cemecTp 108 26 | - 13 - | 13 ] - - - 1 28

[Tpumeuanue: JIP — moaroroBka k gabopaTtopHbiM padotam, [IP - moAroToBka K MpakTUYECKUM pa-
ooram.

3.2. Conep:xaHue TeM NPOrpaMMbl AU CHHUIIINHBI
Temal. BBenenne
OCHOBHbBIE TEPMUHBI, MIOHATUS U ONpeeNeHus: 00bEKT yrnpaBieHUs (peryjaupoBaHuUE), yIpaBsie-
MblI€ (pEeryIrpyeMble) BETUUNHBI, YIPABISIONIME U BO3MYIIAIOIINE BO3CHCTBUSA, OOpaTHBIE CBSI3U.
[TpuHIMIIBI yOpaBieHUs (PEryIUpOBaHUs): PA30OMKHYTHIHN, 110 OTKJIOHEHHIO, IO BO3MYILEHUIO. AJ-
roput™Msl ympasnenus. Knaccugpukanus cuctem aBromarudeckoro ynpasienus (CAY) no pasnuu-
HBIM TIpU3HaKaM. 3a7a4i 1 0COOCHHOCTH Teopun aBToMarudeckoro ynpasieHus (TAY).
Tema2. MaremaTnueckoe onucanue JuHeHHbIX CAY
OO01re MpUHLIMIBI COCTABIECHUS U JMHeapu3auuu TudepeHnanbibix ypaBHeHHH CAY. @opmbl
3anucu ypaBHeHUM. TunoBble BO3EHCTBUS, MpuMeHsieMble Tipu uccienoBanuu CAY (enuHUYHbBIN
CKa4oK, rapMOHUYecKHii curHan). [IpeacraBnenne Mpou3BOJIbHBIX CUTHAIOB € MIOMOIIbIO THIOBBIX
BO3/elicTBUIl. BecoBas, mepexoaHas u nepenaroyHas GyHKIIMHA SJIEMEHTOB U cucTteM. [lepenarou-
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HbIe (YHKIIUU 10 YIPABIISIIONIEMY W BO30YKIalomeMy Bo3aecTBrio. KommiekcHbIil koahumueHt
nepeaayr. YacToTHbIE XapaKTEPUCTUKU B OOBIYHOM U JorapudmuueckoM maciirade. [Ipumenenue
MIPUHIIMIA CYNEPIO3ULIMU U HAJIOKEHUS MPU KCCiie0BaHUU TUHEMHBIX CAY.

Tema3. Tunossble 3BeHbs JUHEHHbIX CAY

[Tpuniunel BeIAeNeHUS 3BeHbEB, BXoaaumx B CAY. TumoBsie 3BeHbs: OE3bIHEPLIMOHHOE, allepUO-
JIUYECcKoe, KojiebaTenpbHOe, MHTErpupyoliee, AuddepeHnupyomnpe (IepBoro U BTOPOro mopsaka),
uaeanbHo — nudepeHIupyomure U 3BEHO 3ala3/bIBaHus, peryisaTopsl. BpeMeHnHsie, omneparop-
HBIE€ U YaCTOTHBIE XaPaKTEPUCTUKU TUIIOBBIX 3BEHBEB.

Tema4. CrpykrypHble cxembl CAY

[IpencraBnenne CAY B BUAC CTPYKTYPHBIX CXeM. YCJIOBHBIE 00O3HAUEHHUS, MPUMEHSIEMBIC MPH
M300pakeHUH CTPYKTYpHBIX cxeM. [IpaBuiia mpeoOpa3oBaHus CTPYKTYPHBIX CXEM.
TemaS. YcroiiunsBocrts JuHelHbIX CAY

[Tonsitue ycroiunBoctu. OOIIME YCIOBUS YCTOMYUBOCTH CUCTEM I10 BHJY KOPHEH XapaKTepHUCTH-
YEeCKOTO ypaBHEHHs. MeToabl omnpeaeseHus yCTOMYMBOCTH. Anrebpanyeckue kputepun Payca u
I'ypBuna. Yactorusie kputepun MuxaitnoBa u HaiikBucrta. OnpeneneHue 3amacoB yCTOMUMBOCTH.
Oco0OeHHOCTH UCCIIEN0BaHUS YCTOWYMBOCTH CUCTEM CO 3BEHbSMH 3ala3/ibIBaHus.

Tema6. KauecTtBo TuHeHbIX CAY B yCTAHOBHBIIEMCS U B IIEPEXOHOM pesKUMe

CraTuueckue xapakTepucTuku, omuoku CAY, koapduumentsl omubok. Pacuer craTuueckux xa-
paktepuctuk CAY mpu pa3inuyHBIX COEAMHEHHSX 3BeHbEB. CIOCOOBI YCTPaHEHHUS CTATHYECKHX
omnOoK. MeTopl KOMIEHCAIIMM BO3MYILLEHUNA. BiusHue Buia BO3MYILIEHNS HA YCTaHOBHUBILYIOCS
OmMOKY B CTATUYECKUX U acTaTHUECKUX cucremax. Omnpenenenue tpedyemoro koddduuumenra mne-
penayu CUCTEMBI 110 3alaHHOM TOYHOCTH IIPU THUIIOBBIX BO3AcUCTBUAX. OCHOBHBIE ITOKA3aTENN Ka-
yecTBa M OCOOEHHOCTH UX ucciiefnoBaHus. KocBeHHbIe MeTONbl UCClleJoBaHMs KayecTBa. MHTe-
I'palbHBIM U YaCTOTHBIM KpUTEpHH KauecTBa. AHAIU3 KauecTBa M0 PACHOJIOKEHUIO KOPHEH Xapak-
TEPUCTHYECKOTO ypaBHeHUs. [Ipsimble MeToabl aHanmu3a kKadectBa. Pemenue nuddepenunansnoro
ynpasnenus. OneparopHslii MmeTof. IlocTpoeHne nepexoaHbIx IpoLEcCOB METOAOM Tparelen1ab-
HBIX BEUIECTBEHHBIX YaCTOTHBIX XapaKTEPUCTHK. MeToj MaTeMaTH4ecKOro MOJAEIMPOBAHMS Ha
aHAJIOTOBBIX U IIM(PPOBBIX BEIYUCIUTENBHBIX MAIIMHAX.

Tema7. Koppexkuus nuneitnbix CAY

Hasnauenue xoppexuuun CAY. Buabl KOppeKTUPYIOLUIMX YCTPOMCTB (IOcieA0BaTeNbHbIE U Mapal-
nenbHbIE). MeToab! koppekinu CAY. CuHTE3 KOPPEKTUPYIOIIUX YCTPOMCTB MO JIorapu(pMUIECKUM
YacTOTHBIM  XapakrepucTukaMm. CHHTE3 TOCIeIOBaTEeNIbHbIX AaKTUBHBIX KOPPEKTUPYIOIINX
yCTpOHCTB. IIoHATHE O TUIOBBIX HACTPOMKAX PEryJIATOPOB, MOAYIBHOM U CUMMETPUYHOM OIITH-
Mymax. [IprHIAN TOJYMHEHHOTO PEryJIupOBaHUs.

3.3. (I)OpMI)I H METOAbI MPOBCACHUS 3aHﬂTHﬁ, NPUMCHAEMbIC yqeﬁm,le TEXHOJIOI'uM
B nmponecce npernoaaBaHusad TUCHUIUIMHBI UCITOJIB3YOTCA TPAAUTTHUOHHBIC TCXHOJIOTUHU HAPA-
Ay C aKTUBHBIMH U UHTCPAKTUBHBIMU TCXHOJIOTUSAMMU.
Yuebnvie MmMexXHo102UU, UCNONb3YEMDbLE 6 O6pa306am€.7le0M npoyecce

4. TepeveHnb y4eGHO-METOAHIECKOT0 00eCEUeHH S ISl CAMOCTOATEILHOM PadoThI?
00y4YaKOIIMUXCS M0 TUCHHILINHE
Conep:xanue CPC
JlaGopaTopHbie padoThI

Jlabopamopnas paboma Nel: 3HakOMCTBO C 3JeMeHTHOHM 0a3oil mporpammsel «Electronics
Workbench 5.12» (EWB 5.12) asist 21€KTpOHHOTO MOIETTMPOBAHNUS THUIIOBBIX 3B€HbEB TAY

Jlabopamopnas paboma Ne2: OnpeneneHue NepenaTodHOr (YHKIIMH MACCHBHOTO YETHI-
PEXIOIIOCHUKA U CXEMBI Ha OTIepallMOHHOM YCHIIUTENe

2 CamocrosiTenbHas paboTa CTyJEHTA MOXKET OBITh BHEAYIHTOPHON (BBIMONHSETCS CTYACHTOM CAMOCTOSITENBHO 0€3 ydacTHs
IpernoaBareNsi — HalpuMep, MOJArOTOBKA KOHCIIEKTOB, BBINOJHEHHE MHCBMEHHBIX PAabOT M Jp.) M ayJUTOPHOU (BBIMONHSIETCS
CTy}leHTOM B ayJUTOPHUH CaMOCTOATECIBHO IO PYKOBOACTBOM IMPEINOAABATECIIA — HAIPUMED, na60paTopHa${ WK TIpaKTH4YCCKas
pabora).
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Jlabopamopnas paboma Ne3: ViccienmoBaHue W MOCTPOEHUE THUITOBBIX JUHAMHUYECKUX 3BE-
HbeB CAY. VccnenoBanue 4aCTOTHBIX U MEPEXOJAHBIX XaPAKTEPUCTUK 3BEHbEB
Jlabopamopuas paboma Ne4: VccnenoBanue crarnueckoi/acrarnueckod CAY B mporpam-
me EWB 5.12.
Jlabopamopuas paboma Ne5: MoaenupoBaHue KOppeKTUpyroIiero ycrpoiictea CAY
Llenssimu ipoBeeHus 1a00PATOPHBIX pabOT ABISIOTCS:
*  YCTaHOBJICHHE CBS3EU TEOPUH C MPAKTHUKOW B (OPME IKCIIEPUMEHTAIHLHOTO TOATBEPIKIC-
HUS II0JIOKEHUM TEOPHH;
* 00ydeHHE CTYJICHTOB YMEHHUIO aHAJIM3UPOBATh [10JIyUEHHBIE PE3YJIbTATHI;
*  KOHTpPOJb CAMOCTOSATEIbHON PabOTHI CTYACHTOB IO OCBOCHUIO KYypCa;
* 00yueHue HaBbIKaM NPOECCUOHATBLHON NeSTeIbHOCTH
[enu abopaTopHOro MpaKTHKyMa JIOCTUTAIOTCA HAWIydlIIMM O0Opa3oM B TOM Cllydae, eCciu
BBITNIOJIHEHNIO SKCIIEPUMEHTA MPEAIIECTBYET ONPEAEICHHAs TOANOTOBUTEIbHAS BHEAYAUTOPHAs pa-
6ora. [Tosromy npenogaBarens 00si3aH JOBECTH 10 BCEX CTYIEHT rpaduK BBHIOIHEHUS TabopaTop-
HBIX paboT ¢ TeM, 4TOOBI OHM MOTJIM 3aHUMATHCS IIETICHANIPABICHHON JOMAITHEH OrOTOBKOM.
[lepen HayamoM O4YepeHOrO 3aHITUS MPENoJaBaTeNb JOHKEH YAOCTOBEPUTHCS B TOTOBHOCTH
CTYZICHTOB K BBINIOJIHEHHIO JIAOOPATOPHOU pabOTHI IyTeM KOPOTKOTO coOeceoBaHMs M IMPOBEPKU
HAJIMYUS y CTYJEHTOB 3arOTOBJIEHHBIX POTOKOJIOB MPOBEACHUS PAOOTHI.

Kpurepun onenku:

KoaunuecTBo
HAOpPaHHBIX
0aJI7I0B

XapakTepHCTHKA OTBeTA HA TeOPeTHYeCKHI BONPOC / BHIMOJIHEHHS

Komnerenuun NMPAKTHY€CKOI'o 3a1aHUs

Ilonyyen oonyck K 6bInOIHEHUI0 1AOOPAMOPHOL padomsl TIOIPa3yMeBar0-
MU, 9TO TEOPETHUYECKUI MaTepuall, H3J0KeH B 00beMe, HEOOXOauMOM
JUTSL BBITIOJTHEHMS J1a00paTOpHON paboThl; ChOpMyITHMPOBAHbI IIEJIU U 3a]1a-
4yn, TpeOyrIue peuieHus] B XOJA€ BBITOTHEHUS JabopaTopHOW paboThI;
NpPUBEICHBl HEOOXOIUMBIE CXEMBI, (POPMYJIBI M COOTHOLICHUS, PEIICHBI
Npe/IoKEHHbIE 3a7a4d; O00O3HA4YeHa IT0CIIEeOBATEIbHOCTD BBITIOIHEHUS
J1a00PaTOpHOH PabOThI, C COOJIIOJICHUEM IPAaBUI TEXHUKH OE30MaCHOCTH.
Jlabopamopnas paboma vinonnena 6 NOIHOM 00beme, CAaMOCTOSTEIBHO, C
COOJIOICHNEM HEOOXOIMMOM TTOCIIEIOBATEIFHOCTH MTPOBECHHUS OIBITOB H
W3MEpPEHUIA, BCE OMBITHI MPOBEJICHBI B YCIOBUSAX U peKUMax, obecrieurnBa- 3-106
IOIIHUX TOJY4YeHUE PABUIILHBIX PE3yJIbTaTOB M BBIBOJIOB, COOJIOICHBI Tpe- '
OOBaHUs NPAaBWIJI TEXHUKU OE30MACHOCTH, MPOJEMOHCTPHPOBAHO YMEHHUE
YUTATh U COOUPATH DIEKTPUUECKUE CXEMBI CO 3HAHHEM CHMBOJIMKH, TIOHH-
MaHHs TepMUHOJOTHU. Ha damy 3awumul npedocmasien omuem 1O pe-
3yIbTaTaM J1abopaTopHOi paboThl, OPOPMIICHHBI B COOTBETCTBHUHU C Tpe-
ooBanusamMu ['OCT exuHON cHCTEMBI KOHCTPYKTOPCKOW JOKYMEHTALIUH
(ECKM), momHOCTBIO 0TOOpaXKaroluii MpoBeIeHHbIE HcciieqoBanus. B xo-
Jie 3alIUTHl POJIEMOHCTPHPOBAHO 3HAHHE OCHOBHBIX 3aKOHOB M METOJIOB
aHaJIM3a IMPOIECCOB, MPOTEKAIOMINX B UCCIEAYEMOW 00JACTH, JOTUYHO H
TPaMOTHO M3JI0’KEHBI YMO3aKIIFOUEHHSI U BHIBOIBL.

TK-1.1;
TIK-1.2;
TK-1.3;
TK-1.4

Honyuen donyck K evinoanenuio aabopamopuoil pabomwl. Jlabopamopnas
paboma 8vInoIHeHA 8 NOIHOM 00beme, C COOMIOICHIEM HEOOX0IMMOM TI0-
CJIEZIOBATEIBHOCTH MPOBEJCHUS ONBITOB U M3MEPEHUH, BCE OIBITHI IPOBE-
JICHBI B YCJIOBHSIX M peXHMax, 00ECIICUMBAIONINX MTOMyYeHNE MPaBHIBHBIX
Pe3yIbTaTOB M BBIBOJOB, COOJIIOACHBI TPpeOOBaHMS NPaBHII TEXHUKH 0e€3-
OTIACHOCTH, MPOAEMOHCTPUPOBAHO YMEHHE YUTATh U COOUPATH dIIEKTpUye-
CKHe cXeMbl. B mporiecce BbINIONHEHUsT Ta0OpaTOpHOW pabOTHI CTYACHT 6-7 0.
obparmaiics 3a MOMOIIBIO K TIpernioiaBatento. Ha damy sawumsl (Ui 8 CpoK
He nosonee 3 OHeli Om Oamvl 3awumel) npedoCcmasiien omuem 1o pe3yib-
TaraMm J1abopaTOPHON paboThl, O(OPMIICHHBIH B COOTBETCTBUH C TpeOOBa-
Husmu 'OCT enanHO# cuctemMsl KOHCTpYKTOpcKor nokymernTtanuu (ECK),
MOJTHOCTBIO OTOOpasKaroInii MpoBeieHHBIE cceaoBaHus. B xoie 3amuTh
MPOICMOHCTPUPOBAHO 3HAHME OCHOBHBIX 3aKOHOB M METOJOB aHAJIN3a
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MPOIIECCOB, MPOTEKAIOIIMX B MccieayeMoit obnactu. [Ipu oTBerax momy-
IIeHBl HETOYHOCTH, KOPPEKTUPYEMBIE CTYJIEHTOM C TOACKAa3KH MpernojaBa-
Tesl.

Honyuen donyck k evinoanenuio aabopamopuou pabomwl. JlabopamopHas
paboma 6vINOIHEHA 8 NOJHOM 00beme, C COOMIOICHIEM HEOOX0IUMMOM T10-
CJICZIOBATEIIHLHOCTH MPOBEICHHSI OMBITOB M M3MEPEHUH, COOMIOICHBI TPeOo-
BaHUs MPaBWJI TEXHUKH 0E30MacHOCTH. B mpoliecce BhIMONHEHHS JTabopa-
TOpPHOM pabOThI CTYAEHT OOpaIaics 3a MOMOIIBIO K TpenoaaBarennto. Om-
uyem no pezyrbmamam rabopamoproi pabomul, 0HOPMIICHHBIH B COOTBET-
ctBum ¢ TpedoBanusamMu ['OCT emuHON crCTEMBI KOHCTPYKTOPCKOM TOKY-
menTaru (ECK]I), momHOCThIO 0TOOpaXkarouuii MpoBeieHHbIE HCCIIEIO0-
BaHUsI, TIPEJOCTABIICH HE B CPOK. B X0ji¢ 3alllUThI MPOJEMOHCTPUPOBAHO
3HAaHHE OCHOBHBIX 32KOHOB U METOJIOB aHAIIN3a MPOIECCOB, MPOTEKAFOIIIX
B Hccreayemoit oomactu. IIpy oTBeTax MOMyHMICHBI ONMIMOKH, KOPPEKTUPYE-
MbI€ CTY/ICHTOM C TIOZICKA3KH MTPEIOoIaBaTeIsl.

56.

[Ipu momy4yeHUW AOMYyCKa K BBITIOJHEHUIO JIAOOPATOPHOM pabOThl OTBETHI
BBISIBUJI HE3HAHUE CTYJICHTOM ONPEICICHUN OCHOBHBIX MOHSTHH, 3aKO-
HOB, TIPaBHJI, OCHOBHBIX IMOJIOKCHHUN TeOpuH, (pOpMyII, HE3HAHUE TPUEMOB
pelleHus 3a/a4, aHaJOTMYHBIX paHee PENICHHBIM Ha MPAKTHYSCKUX 3aHs-
THSX, T.€. YPOBEHb 3HAHUI HE MO3BOJSET €My MPOBECTU OIBIT, HEOOX OTU-
MBI PacueThl, MM UCIIOJIL30BaTh MOJyUYCHHBIC JaHHBIC I POPMYITHPOB-
KH BBEIBOJOB. 0o.
JIONOJTHUTENBHBIE ¥ YTOUHSIOIIAE BOMIPOCHI TPETMOAaBaTENs HE MPUBOJAT K
KOPPEKIIMU OTBETa CTY/ICHTA.

unu

OTBeT Ha BOMPOC MOJIHOCTHIO OTCYTCTBYET

unu

Ortka3 oT OTBeTa

IIpuMep TecTOBBIX 3aaHUI
1. OT™MeThTE NIPABWIBHBIN OTBET
ITo kmaccupukanmu CAY naHHas cxeMa OTHOCHTCS K:

rm(‘) 00 3aMKHYTOM cuCTeMe.
x m'('t) - U(t) I_r(t) O pa3sOMKHYTOU CHCTEME.
— - 0¥ = O cHCTeMe C TIPHHIUIIOM YIIPABICHHUS

IO OTKJIOHCHHIO

O cucreMe ¢ KOMIICHCAIlHeH BO3MY-
HICHUA

2. OT™MeTbTE PAaBUJIbHBIN OTBET
EnunuyHOE cTyneH4YaTtoe BO3ICHCTBHE (eOuHuunas cmynenuamas @QyHKyusa, QyHkuyus
Xesgucaiioa) — >T0 BO3JIEHCTBHUE, KOTOPOE MTHOBEHHO BO3PACTAET U JIajiee OCTACTCS HEU3MEHHBIM U
MOXKET OBITh OMMCAHO CJIETYIOIINM BbIPaKEHUEM:

o npu t=0,
O o()= N
npu t #0.
- l(t): ? npu t <0;
npu t = 0.
t
0 h(e)= [ wle)dt
0
O h()=L" M




Jlorapudmuyeckue amILIUTYIHO- U (a30-

YaCTOTHBIC XapaKTEPUCTUKU #HH

| Zie)ak

#lo).

OTMeThTe NPaBUJILHBINA OTBET

3BCHBHCB

O konedaTeabHOro

u anepuoanueckoro II mopsaka

0 KOHCEpBAaTHUBHOI'O 1 K0J1e0aTeIbHOr 0

O anepuoaudeckoro Il mopsnka u KoHcep-
BaTUBHOI'O

O dopcupyromero u KojiedaTeIbHOTO

[Ixasna orieHUBaHU:

HpOI_IeHT BBIINNIOJIHCHHBIX TCCTOBBIX 3a,[[aHPII>i

KonnuecTBo HabpaHHBIX 0aIOB

91% - 100% 36-40
81% - 90% 32-37
71% - 80% 28-31
61% - 70% 24-27
51% - 60% 20-23

<50% 0-18

5. Meroanueckue yKa3aHus 1Jis1 00y4al0MMXCs 10 OCBOEHUIO TN CIUTIIHHBI
MeTtoauyeckue yka3aHusl 11l TOMOIIH O0YJarOIIUMCS B YCIIEIIIHOM OCBOEHUU AUCIUTIIIMHBI
B COOTBETCTBUU C 3aIlNIAHMPOBAHHBIMH BUAAMU Y4€OHOM M caMOCTOSTENbHOM paboThl 00yUdaromnx-

Ci:

Y4yeOHO-METOANYECKUN KOMIUIEKC M0 auciuiuinHe «Teopusi aBTOMaTHYECKOTO YIpaBiie-
Hus» (coct. Kuymkuna B.P.), Bkitouaronmii MeToquveckue ykazaHus A 00yJaroluxcs Mo OCBO-
eHuro nucuuiuimael http://moodle.nfygu.ru/course/view.php?id=716

PelTUHIOBBIH perjaMeHT 1o AMCUMIIJIMHE:

ThbI

Buj BbinosinsiemMoii yueoHoii pado-

(KOHTPOJHMPYIOLIME MATEPHAJIbI)

KonnuectBo
6amioB (min)

KonnuectBo
6amioB (max)

Ilpumeuanue

Ucenoimanus / Bpems, uac
Dopmvr CPC
1 | BeimonHeHue u 3ammTa 10*6=60 3amura mabopaTop-
12 40
71a00paTOPHBIX paboOT 6ayu10B HBIX paboT
2 | Bemonanenue npakTu- [TpopaboTka Teope-
4eCKUX paboT 1o 16 30 40 THYECKOr0 MaTepua-
YKPYITHEHHBIM pa3jie- 7a. 3amuTa NpaKkTh-
JaM Kypca 4eCcKUX paloT
4 | Uroro 28 60 100



http://moodle.nfygu.ru/course/view.php?id=716

6. @oHX OLIEHOYHBIX CPEICTB Il MPOBEAEHUS MPOMEKYTOUYHOM aTTecTAlUN 00yYal0IIUXCs
Mo JUCHUIINHE
PUTEPHUU U IIKaJIa OLEHUBAHUS

6.1. Iloka3arenn, x

Konw!l onneHnBaeMbIX IToxa3aTenp olleHUBaHUS YpoBHu Kpurepuu onieHuBanust OreHka
KOMIIETCHIIUH (mo m.1.2.PIIJT) OCBOCHHUS (AecKpHUITOpPHI)
TIK-1.1; 3HaTh: Boicokuil | [laH nonHbli, pa3sBepHYTbIM OTBET Ha OTJINYHO
TIK-1.2; - ®opMBI IpeACTaBICHUS MOCTaBJIEHHBII  BOMpPOC, IOKa3aHa
TIK-1.3; MaTeMaTHYECKUX MO/Je- COBOKYITHOCTb OCO3HAHHBIX 3HAHUH IO
IIK-1.4 Jeli OOBEKTOB U CUCTEM JUCLUIUIMHE, 10Ka3aTeIbHO PACKPBITHI
yIpaBJICHUS; OCHOBHBIE TIOJIOXKEHUS BOIPOCOB; B
- Merons! ananmu3a QGyH- OTBETE  MPOCIEKHMBAETCS  YeTKas
JJaMEHTAJIbHBIX CBOMCTB CTPYKTYpa, JIOTHYECKast
MPOILIECCOB U CUCTEM MOCIEN0BATENBHOCTD,  OTpaXKaroIIas
yIpaBlIeHuUs; CYLIHOCTb PACKpPbIBAEMbIX HOHATHH,
YMmers: Teopuil,  sgBIeHMH. 3HaHHE IO
- [IpuMeHATh METO B NpeMETY JIEMOHCTpPHpYeTCsl Ha (oHe
MOJy4EeHUsI MaTeMaTHye- NOHUMaHUA €ro B CHCTeME JaHHOU
CKHUX MOJIeJIei 00bEKTOB HayKH u MEKTUCLIMIIIMHAPHBIX
aBTOMAaTH3aLUU U cBsi3ei. OTBET U3JIOKEH IMOTHOCTBIO C
yIpaBIICHUS; UCTIONB30BaHUEM COBPEMEHHOU
- ®opMynaHMpOBaTH TpE- TEPMHHOJIOTHH. Moryt OBITH
60oBaHU K CBOIicTBaM JIOMYIICHB! HEJ0YEThl B OINpEeICHHH
CHCTEM; MOHATHUI, HCIpaBICHHBIE CTYACHTOM
- [IpoBoanTH CpaBHU- CaMOCTOSATENIFHO B IpoIiecce oTBeTa. B
TeJIbHBII aHAJIU3 CBOWCTB 71a00paTOPHOM 3aJaHUU MOXKET OBITh
JUHAMUYECKHUX CUCTEM; jonymeHa | ¢akTudeckas omuoKa.
- IIpoBepsiTh ycTONYM- bazoBeiii | JlaH MONHBIN, pa3BEpHYTHIH OTBET Ha XOpoLIo
BOCTB CHCTEM; MOCTaBJIEHHBIA  BOIPOC, IOKa3aHO
- [IpoBonuTs pacuer YMEHHE BBLIECINTh CYIIECTBEHHBIE H
KOPPEKTUPYIOILIUX 3Be- HECYIICCTBCHHEIC MpPHU3HAKH,
HBEB [ 00eCcTIeYeHUs MPUIMHHO-CJIE/ICTBEHHBIE CBSA3H.
3aJJaHHBIX CBONCTB CH- OtBer YEeTKO CTPYKTYPHUPOBaH,
CTeM aBTOMAaTHYECKOTO JIOTHYEH, W3JI0KEH TOJHOCTBIO C
YIpaBJICHUS. HCTIONB30BaHUEM COBpPEMEHHOM
Bnanerts: TEPMHUHOJIOT HIH. Moryt OBITH
- OcHOBaMu aHaJIM3a U JIONyUleHbl 2-3  HETOYHOCTH WM
CHHTE3a CHCTEM aBTOMa- HE3HAYUTEIbHBIE OIINOKH,
THYECKOTO YIpaBICHUS HCTIpaBJICHHBIE CTYIECHTOM c
- OcHOBaMU perIeHust MTOMOIIBIO Iperno/iaBaTes. B
MPAaKTUYECKUX 3aJ]1ad 1O 1a00paTOPHOM 3aJJaHUU MOTYT OBITH
pacuery, aHaJu3y JonynieHsl 2-3 GakTuueckue ommoOKH.
YCTOWYUBOCTH, Kaye- Munu- Jlan HEJIOCTaTOYHO MOJIHBIN u YIOBJIETBO-
CTBa, IPOCKTHUPOBAHUIO MaJbHBIH | HEJOCTAaTOYHO pPa3BEPHYTBIH OTBET. PUTENBHO
CHUCTEM YIpPaBICHUSA Jlormka u MOCIE0BATENBHOCTD
Nwmerts npencraenenue: U3J0XKEHHUS  HMMEIT  HapyleHHs.
- O6 OCHOBHBIX CBO¥- JomymieHsl OMMOKA B PaCKPBITHH
CTBaxX Pa3IMYHBIX KJIac- MOHATHH, YHOTpeOICHHH TEPMHUHOB.
COB JTMHAMHUYECKUX CH- CryneHt HE croco0eH
CTEM. CaMOCTOSTENIFHO BBIJICJIUTH
- O cnocobax Koppekiuu CYILICCTBEHHBIE W HECYIIECTBEHHBIC
CBOWCTB 3aMKHYTBIX CH- NPU3HAKA ¥ TPUYUHHO-CIICICTBEHHbIC
CTEM. cBi3u. B oTBere  OTCYTCTBYIOT
- O0 uCIIBITAaHUSIX U DKC- BBIBOJIbI. YMEHHUE PACKPBITh 3HAYECHUE
IJTyaTalyu CUCTEM 0000IIEHHBIX 3HAHUH HE II0Ka3aHO.
YIpaBICHUS. PeueBoe odopmieHne Tpebyer
NmeTs onbIT: MIOTIPABOK, KOPPEKIHH. B
-AHann3a M CHHTE3a JIU- 7a00paTOPHOM 3aIaHHH MOTYT OBITH
HEHHBIX CUCTEM aBTOMa- nonymieHsl 4-5 GakTHIecKux omuooK.
TUYCCKOI0 YIPAaBJICHUA He OTBeT mpeacTaBisgeT cOO0OW pa3po3- | HEYIOBIETBO-
000 CIIOKHOCTH, UC- OCBOCHBI | HCHHBIC 3HAHUS C CYIICCTBEHHBIMH puTEIbHO
NOJIb3ys COBPEMEHHBIC ommuoOKaMu 110 Bompocy. IIpucyrcTBy-
AHAJIUTUICCKUC MECTObI 10T (parMeHTapHOCTh, HEJIOTUYHOCTD
A METOZl CTPYKTYPHOI'O n3noxeHuss. CTyA€HT HE OCO3HAeT
MOJIEINPOBaHKA B KOM- CBS3b O0CYXKJIaeMOT0 BOIpOca 1o OH-
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HBIOTEP-HOI IporpamMmme JEeTy C JApPYTMMH OOBEKTaMH AWCIIHU-

MatLab / Simulink/ wiHbL. OTCYTCTBYIOT BBIBOJbI, KOH-
«Electronics Workbench KpeTu3anus M J10Ka3aTeIbHOCTh U3JI0-
5.12» KeHus. Pedb HerpaMoTHas, TEpMUHO-

Jorus He wucHoub3yercs. JlomonHu-
TeNbHBIE ¥ YTOYHSIOIIME BOIPOCH
npernojaBaTenss He NPUBOAAT K KOp-
peKuMu oTBeTa cTyjeHTa. B mabopa-
TOPHOM 33JlaHMU JIONyIIeHo Oojee 5
(aKTHIECKUX OMIHOOK.

wiu OTBET Ha BOIIPOC ITOJHOCTHIO OT-
CYTCTBYET

unu OTKa3 OT OTBETA

6.2. TunoBble KOHTPOJIbHBIE 3aaHUSI (BOIPOCHI) AJIsl IPOMEXKYTOUHOM aTTeCTalluK

OK3aMeH IIpOBOAUTCA B (bopMe CO6CCCI[OB8,HI/I$I B KOTOPOM CTYACHT IIOKa3bIBA€T AOCTATO4Y-
HBIC 3HAHUA 110 TCOPCTUUCCKHUM ITOJIOKCHUAM M METOJaM TCOPUHU aBTOMATHUYCCKOI'O YIPAaBJICHUAA,
TAK¥XC CTPYKTYPBI, XapaKTCPUCTUK, PCATN3AIIUN TUIIOBBIX 3BCHBCB U PCTYIIATOPOB.

HepequL TCOPCTUYCCKHUX BOIIPOCOB:

1. Knaccudukanus u ocHoBHbie GyHKIMH CAY.

2. BpeMeHHbIE XapaKTEpUCTUKU CUCTEMbI aBTOMAaTUYECKOTO YIIPaBJICHUSI.

3. YacToTHbIE XapaKTEPUCTHKU CUCTEMbI ABTOMATUYECKOTO YIIPABIICHHUS.

4. BHeuiHue U peryiupoBOYHbIE XapaKTEPUCTUKU CUCTEM

5. Meps! (11KaJibl) oceil KOOpJMHAT IPU MOCTPOCHUHU YAaCTOTHBIX XaPaKTEPUCTUK CUCTEMBI.

6. YcwieHHOe 3BeHO. (Tepenatodnasi GyHKIUS, CTPYKTYpHas cxeMa Ha 0ase oreparroHHO-
ro YCWJIHTENs, epexoanas u yactotHas xapaktepuctuku (h(t), JIAUX, JIOUX, ADYX), peanusa-
1M 3BEHA)

7. Unterpupyroiee 3BeHO. (mepenaTodyHas (yHKLUSA, CTPYKTYpHas cxema Ha 0ase omepa-
[IMOHHOTO YCHJIUTENs, nepexonnas u yactotHas xapakrepuctuku (h(t), JIAUX, JIOUX, ADUX),
peanmu3aius 3BeHa)

8. Huddepenuupyromiee 38eHo. (nmepenaTodnas GyHKIUs, CTPYKTypHas cxema Ha 6ase orme-
PALMOHHOTO YCUJINTENSI, TepexoHas U yactoTHas xapakrepuctuku (h(t), JTAUX, JIOUX, ADYUYX),
peanu3anys 3BeHa)

9. ®opcupyroiee 3BeHO. (nepenaTounas GyHKIMs, CTPYKTypHas cxema Ha 0ase oreparu-
OHHOT'O YCWJINTENIS, epexoaHas U yactoTHas xapakrepuctuku (h(t), JIAUX, JIOUYX, ADPUX), pea-
JM3alus 3BeHa)

10. Anepuonudeckoe 3BeHO 1-ro mopsaka. (mepenatouyHast GyHKLHUs, CTPYKTYpHas cxema
Ha 0a3e OMepalMOHHOIO YCHUJIUTENs, NepexoaHas W yactoTHas xapakrepuctuku (h(t), JTAUX,
JIOUX, ADYX), peanu3aius 3BeHa)

11. Anepuoanueckoe 3BeHO 2-r0 Mopsiaka. (mepeaaTouHas (QyHKIHS, CTPYKTypHas cxema
Ha Oasze ONEpallMOHHOIO YCWJINTENs, HepexoaHas M yacToTHas xapakrepuctuku (h(t), JIAUX,
JIOUX, ADYX), peanu3zaius 3BeHa)

12. KonebarenbHoe 3BeHO. (TeperaToyHas (pyHKIUs, CTPYKTypHas cxeMa Ha Oa3e orneparu-
OHHOT'O YCHJIUTEJNS, epexoqHas u yactoTHas xapakrepuctuku (h(t), JTIAUX, JIOUX, ADYX), pea-
JIU3aIMs 3BCHA)

13. 3BeHO ¢ OCTOSIHHBIM 3ala3/ibIBaHueM. (1epeatouHas GyHKIKs, CTPYKTypHas cCXxeMa Ha
0a3e omepaloOHHOTO YCUJIUTENs, epexoaHas U yactoTHas xapakrepuctuku (h(t), JJAUX, JIOUX,
A®YX), peanusaius 3BeHa)

14. KoHcepBaTuBHOE 3BeHO (TepenaTodyHas (QpyHKLUsS, CTPYKTypHas cxema Ha 0Oase omepa-
IMOHHOTO YCWJINTENS, nepexonHas u yactotHas xapakrepuctuku (h(t), JIAUX, JIOUX, ADUX),
peanu3anys 3BeHa)

15. II1-perynsrop. (nepenaroynasi pyHKIUs, CTPYKTypHasi cxeMa Ha 0aze onepalnoHHOIO
YCUJIMTENS, TIepexoiHas U yacToTHas xapaktepuctuku (h(t), JIAUX, JIOUX, ADYX), peanuzauus
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3BEHA)

16. UM, UII - perynsarop. (nepexparouHast pyHKIMs, CTPYKTYpHasi cxema Ha 0aze omneparu-
OHHOTO YCWJIHTEIA, MepexoaHas u yactotHas xapaktepuctuku (h(t), JJAUX, JIOUX, ADUX), pea-
JM3anus 3BeHa)

17. II[I-perynstop. (nepenatoyHas pyHKIMs, CTPYKTypHasi cxeMa Ha 6a3e onepanroHHOro
YCHIIUTEIS, TIepexoqHas u yactotHas xapakrepuctuku (h(t), JIAUX, JIOUX, ADUX), peanuzamus
3BEHA)

18. II1/I- perynsarop. (mepenatoynas GpyHKIUs, CTPYKTypHas cxema Ha 6a3e oneparioHHO-
ro YCWJINTENS, epexoaHas U yactoTHas xapaktepuctuku (h(t), JIAUX, JIOUX, ADYUX), peanusa-
IIMs 3BEHA).

19. CtpykrypHble TpeoOpa3oBaHusi COCIUHEHUN 3BEHbEB (ITOCIIEIOBATEIbHOE, Tapalieb-
HOTO).

20. [Tepenoc aneMeHTOB B cTpyKTypHOU cxeme CAY.

21. IIpeoOpaszoBanue 3BeHa, OXBAYCHHOTO OOPATHOM CBSI3bIO.

22. Tlepenatouynble GyHKIUH OJHOKOHTYPHBIX CAY OTHOCUTENBHO Pa3TUYHBIX BO3JCH-
CTBHUM.

23. YcroitunBocTh JinHeHBIX CAY. OO0111e NoHITHS.

24. PacnonoxeHue KOpHEH XapaKTepUCTHYECKOTO YpaBHEHHS Ha KOMILIEKCHOM IIIOCKOCTH
U BJIMSIHME €TI0 Ha MOBEJCHUE BBIXOIHOW KOOPIUHATHI.

25. Kputepuu ycroitunoctu. O0I1I1e MoI0KEeHUSs.

26. Kpurepuit ycroituuoctu ['ypBuna.

27. Kpurepuii ycroitunoctu HalikBucra.

28. Kputepuii ycroitunBoctu Muxaiinona.

29. Ouenka ycroriunBoctd CAY no JIYX. 3anacel yCTOHYMBOCTH CUCTEM.

30. IToctpoenue obnacret ycrounoctu CAY.

31. Tounocts CAP B cTaTH4ECKOM pEKUME.

32. O1eHKH KayecTBa MEPEXOIHBIX MPOIIECCOB.

33. IlokazaTenu KayecTBa MEPEXOAHBIX MPOLIECCOB.

34. Kputepuu kauecTBa EpeX0IHbIX IPOLIECCOB.

35. CBa3b mokazartenei KauecTBa ¢ mapaMeTpaMu MPUOIMKEHHON MOJIEIH.

36. OcHoBHbI€ NOHATHS 0 cuHTe3e CAY.

37. Obumme npuHunsl cuaTe3a CAY.

38. IlocnenoBarenbHass KOPPEKIUS THHAMUYECKUX CBOUCTB.

39. ITapannenbHast KOppEKLUUs JUHAMUYECKUX CBOMCTB.

40. CtpykrypHO-niapamerpudeckas ontumuzamnus CAY.

41. YacrotHslil meton cunTe3a CAY.

42. Henuneilinpie CAY. O61ye noaoxeHusl.

43. OcoOEeHHOCTH HENMHEHHBIX CUCTEM.

44. TunoBble HETUHEIHbBIE JIEMEHTHI CUCTEM YIPaBICHUSI.

45. MetoJ (a30BbIX TPACKTOPHIA.

46. MeTtoa rapMOHHYECKOM JTHHEAPU3AIINH.

47.0ntumu3zanys 1o OeicTpoaeicTBUIO HeMMHEHHBIX CAY.

48. O0mue cBeeHUs O TUCKPETHBIX CHCTEMaX.

49. ®yHKIMOHAIBbHASA U AITOPUTMHUYECKASI CTPYKTYPbI aMIUIUTYIHO-UMITYJIbCHON CUCTEMBI.

50. MaTtemaTn4eckoe ONMUCAHNE AMIUIUTYAHO-UMITYJIbCHON CUCTEMBI.

51. XapakrepucTuka TUIIOBOM UMITYJIbCHOM LIETIH.

52. XapakTepUCTUKH 3aMKHYTOW UMITYyJIbCHON CUCTEMBI.

53. OCHOBHBIE YCIIOBUS U KPUTEPUU YCTOWUNBOCTH UMITYJIBCHBIX CUCTEM.

54. CtpykTypa 1 XapakTepuCTUKU HU(POBON CUCTEMBI YIIPABIICHUS.
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6.3. Metoauueckue MaTepralibl, OPEACIISIIONINE MPOLETYPhl OLICHUBAHUS

XapaKTepuCTHKH Npouexy-

pbl
Bun npouenypst DK3aMeH
[lenb mpouenypsl BBISIBUTH CTEeTICHb ChopMupoBaHHOCTH KoMmrieTenuu [1K-1.1; TTK-1.2;

I1K-1.3; I1K-1.4

JlokanbHble aKkThl By3a, pe- | [lomokeHne o MpPOBENEHHWH TEKYILIErO0 KOHTPOJS YCIEBAEMOCTH H
[JIAMEHTUPYIOIIME  TPOBEJe- | MPOMEKYTOUHOM arTecranuu oOydatomuxcst CBOY, Bepcus 2.0,
HUE MPOLETYPbI yTBepkJeHO pekTopoM CBDY 15.03.2016 1.

[TonoxkeHue o GaTbHO-peTHHTOBOM cucteme B CBDY, Bepcus 4.0,
yrBepksieHo 21.02.2018 r.

CyObekTbl, Ha  KOTOpPBIX | CTYIEHTHI 3 Kypca
HalpasiieHa NpoLeaypa

Ilepuon mnposeneHust npoue- | JleTHssA SK3aMEHALMOHHAs CeCCus

JAYPbI

Tpe6OBaHI/I5[ K IIOMCIICHUAM U CHGI_II/IELTIBHOC O60py,HOBaHHBIe IIOMCIICHHUA C J'Ia60paTOpHBIMI/I CTCH-
MaTCpHAJIBHO-TCXHUICCKUM JaMH, OTBCYArOIIMMH Tpe6OBaHI/I$IM OCBOCHHUA AUCHUIIIIMHBI B IIOJI-
CpCaACTBaM HOM 00BEME

TpeboBanus Kk OaHKY OIIEHOY- | -
HBIX CPE/ICTB

Onucanue TpoBeneHUs MPo- | DK3aMEH MpUHUMAETCs B popMe coOeceI0BaHuUs
Le1ypBl

[lIxansl onenuBanus pe3yib- | [llkana oneHuBaHust pe3ynbTaToB npuBeneHa B m.6.1. PIT/I.
TaTOB

PesynbTatel nponenypsl B pesynbraTe cnaum Beex 3ananuii 111 CPC crynenty Heo6xonumo HabpaTh
60 6aI0B MHHUMYM, YTOOBI IIOTYYHUTh IK3aMeEH.

6.4 3aganue Ha KypCOBOIi IPOEKT

KypcoBoil IpoeKT 10 TEOPUHM aBTOMATHYECKOIO YIPABIEHUS IPECIENYET LENb paKTHye-
CKOT'0 3aKpEIUICHUs TPUOOPETEHHBIX TEOPETUUECKUX 3HAHUHM U HAaBBIKOB.

Kypcosoii npoext no TAY nocssieH aHanu3y oJHOKOHTYpHOI CAY ueTBepTOro nopsuka.
OTnauunTenbHass 0COOCHHOCTh 3a/IaHMs, IIOMUMO Topsnka aHanusupyemont CAY, 3akimtodaercs B
TOM, YTO OJHO MJIM HECKOJIBKO 3BEHBEB B CTPYKTYPHOM CXEME 3aJlaHbl B BUJIE TACCUBHBIX YETBHIPEX-
MOJIFOCHUKOB WJIM CX€M Ha OMNEPALMOHHBIX YCHJIUTENSX, U TpeOyeTcsl MOJy4YUTh MepeAaTouyHbIe
(GyHKLIMU 3THX 3BeHbeB. KpoMme Toro, Ha 3aKJIF0UMTENIbHOM 3Tare BBIIIOJHEHUS TPOEKTa He0OXO0aH-
MO MPOU3BECTH HACTPOUKY ucxoaHoi CAY Ha MUHMMalIbHOE BpeMs IIEPEXO0IHOTO Mpoliecca.

BeinonHeHnue nmpoekTa 3aKkaHYMBAETCs 3alUTON €ro pe3yabTaToB U AuddepeHInpoBaHHBIM
3a4eTOM. ABTODPY 3a/1a€TCsl HECKOJIBKO BOIPOCOB, HEMOCPEACTBEHHO KACAIOIIMXCS BBITOJTHEHHOU
pabothl. OrieHKa 3a KypCOBOH NPOEKT CKJIAJbIBaeTCsl U3 OOIIEro BIEYATIEHUS O HEM (KauecTBO
popabOTKH BOIIPOCOB, CAMOCTOSATEIBHOCTD IIPH BBIOJIHEHNUHU MTPOEKTA U T.J.) U MPABUIBHOCTH OT-
BETOB Ha IIOCTaBJICHHBIE BOIIPOCHI.

Kypcosoit npoexm: «Ananuz CAY 4-20 nopaoka»
Lenps mpoekTa: PacyeT 0JHOKOHTYPHOI CUCTEMBI aBTOMATUUYECKOT'O PEryJIUPOBaAHUSI.
Coneprxanne paboThI
1. [TocTanoBKa 3aauu.
2. Pacder u mocTpoeHne TpaHMIlbl 3aIaHHOTO 3amnaca ycroiunBocta ACP.
3. Onpezenenrie ONTUMAIBHBIX TAPAMETPOB HACTPOUKH PETYIATOPA.
4. Pacuer, mocTpoeHUE M OLIEHKA Ka4yeCcTBa MEePeXoHOro npouecca B 3aMkHyTol ACP nipu Bo3my-
HIEHUH, UAYIIEM 110 KaHaIy PEeryJIHPYIOLIEro BO31EHCTBUSI.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

Kpurepun onenku:

KoMneTeHIuH XapakTepuCTHKA 0TBETa HA TeOPeTHYEeCKHH BONPOC / BHINOJHEHHUSI Iﬁggg:;;{:;
NPAKTHYEeCKOI0 3aJaHNsA GAILITOB
- IPOEKT CAaH B CPOK,
- opopMIICHHE COOTBETCTBYET TPeOOBAHUSM,
- IMEETCS PaCIIUPEHHBIN CIIMCOK MCIIOIb30BAHHOM JIUTEPATYPHI,
- 3alIUTa BBHINOJIHEHA JIOTHYHO, CBA3aHHO, JIAKOHWYHO, yKa3bIBaeTCS B3au-
MOCBSI3b BBINOJIHEHHBIX PaCueTOB C MOCICAYIOLUIHMH,
- YePTEKH BBIIOJIHEHBI BEPHO, COOTBETCTBYIOT CTAANUSAM IIPOEKTUPOBAHNS, 2430 6.
- TIPY 3aLIUTE IPOCIIEKUBACTCS YETKas! CTPYKTYpa, JOrniecKas MociaeoBa-
TENBHOCTh, OTPAYKAIOIAS CYLIHOCTD PACKPHIBAEMBIX MTOHSATHH, TEOPH, SB-
JICHUH,
- MOTYT OBITh JOIYILEHBl HEAOUETHl B ONPEACICHUN MOHATHH, UCIIPABIICH-
HBIE CTYIEHTOM CaMOCTOSITENIFHO B MPOLIECCE OTBETA.
- YMEHHUE YUTATh AIEKTPUICCKHE CXEMBI
- IPOEKT CIaH B CPOK,
- oopMIIEHHE COOTBETCTBYET TPEOOBAHISIM,
- UMEETCSl CIUCOK MCIOJIb30BAHHOW JIMTEPATypbl, COAECPKAILIEH CIpaBOY-
HBIA MaTepuai,
TK-1.1; - IIPY 3aILUTE POCIICKUBACTCS JIOTHUECKAs TOCIEI0BATENbHOCTD,
TK-1.2: - JIOMyCKarTcsi HeOOJNbIINE HETOYHOCTH B (HOPMYJIHMPOBKAX, MCIpPABICH- 20-23 6.
K13 HBIE CTYJICHTOM, C IIOMOIIBIO TPENoAaBaTes
TK-1.3; - OTBETHl Ha JIOTIOJHUTEIbHBIE BOIPOCH NIaHBl B TIOJHOM O0OBEME, MOTYT
[K-1.4 coJiepKaTh HEOOMBbIIHE HETOYHOCTH
- YCPTECIKU BBINIOJIHCHBI B COOTBECTCTBUU C 3aaHUEM Ha IIPOCKT,
- B CX€Max JONyIeHbl HETOYHOCTU
- oopMIIEHHE HE COOTBETCTBYET TPEOOBAHUM,
- CIICOK JINTEPATyPhl COJCPIKUT CIIPABOUHBINA MaTepuall,
- HEYBEPEHHOCTb B IPUMEHEHHUH CIIPABOYHOM JIUTEPATYpHI,
- IIPY 3aIIUTE JOMYLICHBl HETOYHOCTH B U3JI0KEHUH, TPYyObIe OIINOKH,
- N3JI0KCHUE OCHOBHBIX aCIIEKTOB HECBSI3HO,
- OTCYTCTBYIOT BbIBOAbI, KOHKPCTU3AIUA U NOKA3aTCIIbHOCTD U3JI0KCHHA,
- CTPYKTYpa pacueToB HE COOTBETCTBYET COJECPKAHUIO, 06.

- Ha OOJBIIYI0 YaCTh JOTOJIHUTEIBHBIX BOIIPOCOB JaHBl HETPABUIILHBIC
OTBETHI,

- B CX€Max JIOMYIICHB HETOYHOCTH, YEPTEKU BHITIOTHEHBI HE BEPHO

WA

OTBeT Ha BONPOC TOTHOCTHIO OTCYTCTBYET

WHu

OTKa3 OT 3aIUTHI /0TBETa

[TpoexT BxoauT B OOIIUI 3a4€T, €CIIU B pe3ybTaTe OIeHKH moay4deHo 20 6ayioB u Beie. B
MIPOTUBHOM CJIy4yae CTYJEHT JOJHKEH UCIPABUTh BCE HEAOUYETHl U 3aMEUaHUs U TIPEIOCTaBUTh KYp-
COBOM IMPOEKT K ITOBTOPHOM 3aIUTE.

14




7. IlepeyeHb OCHOBHOM U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI, HEOOXOAUMOM 1JIsl 0OCBOe-

HHUS JMCHUNIHHBE

ABTOp, HA3BaHHe, MECTO U3AHUs, U31ATEJIbCTBO, 0]
Ne U31aHus y4eOHOIl JInTepaTypbl, BUI U XapaKTepu-
CTHKA MHBIX MHGOPMALMOHHBIX pecypcoB

Hajunyue
rpuda, Bug
rpudga

Kos-Bo 3k3eM-
IUISAPOB B 0M0-
JIHOTEKe
CBO®Y/Tekymmu
M KOHTMHIE€HT
CTYAE€HTOB

OcHoBHas1 JIUuTEpaTypa

Bocrpukos A.C. Teopust aBTOMaTHYECKOTO PETYIUPOBa-
Hus: Yue06. nocooue s By30B/A.C. Bocrpukos, ['.A.
@panny3osa. — M.: Beicm. Illk., 2004. — 365 c.: ui.

YMO

11/12

[Te3nep JI.. [IpakTuKyMm Mo T€OpHUHU aBTOMATHYECKOTO
2 yrpasieHus: Yue0. mocobue / JI.J1. I1eB3nep. — M.:
Bercm. mxk., 2006. — 590 c.: u.

YMO

15/12

JonosHuUTEIbHASA JUTEpPaTypa

EpodeeB A.A. Teopus aBTOMaTHUECKOTO YIIPABICHHUS:
1 Y4eOHUK [T By30B. — 2-€ U311, mepepad. u pom. — CII6:
ITomurexumka, 2003. — 302 c.: um.

Konosanos b.1. Teopusi aBTOMaTH4ECKOTO YIPABICHHUS:
VYyeOHnoe nocobue. — Tomck: Tomckuil rocyaapcTBeH-
HBbII YHUBEPCUTET CUCTEM YIIPABJICHUS U PaTUOIIEKTPO-
Huku, 2000. —99 c.

becekepckuii B.A. u ap. COopHUK 3a/1a4 MO TEOPUU aB-
3 TOMAaTUYECKOIO PETYJIMPOBAHUS U yIpaBileHus. — M.:
Hayxka, 1978. - 512 c.

NpamenkoH.H. ABtomaruueckoe perynupoBanue.-M.:
Mammnoctpoenue,1973.-608 c.

Teopust aBToMaTu4eckoro ympasieHus. B aByx gactsx. /
5 ITox pen. A.A. Boponosa. — M.: Beicmias mkomna. 1986. -
844 c.

HOpeBuu E.A. Teopuss aBTOMaTH4eCKOTO YIPaBICHUS. —
JI.: Dueprus, 1975. - 416 c.

151 KypcoBOro NpOeKTHPOBAHUS

JlebeneB FO.M. Teopus aBTOMaTHUECKOIO YyNpaBICHUS:
VYuebHoe meroanueckoe nocodbue. U3n. Tpetwe, nomno-
1 HeHHoe U nepepaboranHoe — Tomck: Tomckuil rocynap-
CTBEHHBII YHUBEPCHTET CHCTEM YIPABICHHS M PaaHO-
anextponnku, 2000. —141 c.

Hepuonnqecmle H3TaAHUA

2 DNeKTpOMEXaHUKa

(O8]

DNEeKTPOHUKA

4 DIEeKTPOTEXHHKA

MeToauueckue pa3padoTKu By3a

3emckas O.I1. Dnexrponnslii yueonuk no EWB: TU (¢)
1 ATY 2003.

50/13

Kuymkuna  B.P., Crapoctuna JI.B.  VYuebHo-
2 METOAMYECKOE-TIOCOOME MO CAMOCTOSITENIbHBIM, pacyeT-
HO-rpapMuecKUM M MHJAWBHUYaAJIbHBIM paboTaM IO Juc-

50/13

3 Jlnst ymo6GeTBa MPOBEACHHS €KETOIHOTO OOHOBIICHHS IEPEYHS OCHOBHOM M IOTIONTHATEILHON yIeOHOM INTEPaTyphI
pPEKOMEHTyEeTCs pa3MenaTh pa3zien 7 Ha OTACILHOM JIUCTE,C 00s3aTeNTbHOM OTMETKOM B Y4eOHOM OnbInoTeKe.
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mumnHe  «Teoprs aBTOMAaTHYECKOTO YIIPABJICHUSY. -
Heprourpu: TU (¢) CBDY, 2014 — 60c.

Kuymknaa B.P. Ydebno-mMeroamueckoe-mocooue st
CTYJICHTOB DJICKTPOIHEPTCTUYCCKUX U DIEKTPOTEXHHUYE-

3 ckux HampasieHuil. CamoctosTenbHas paboTa CTyJICH- 50/13
TOB - pekomenaanuu. — Heprourpu: TU (¢p) CBDY, 2015
— 46c¢.

Kuymknna B.P. VYueOGHo-meroandeckoe-mocodue yis
CTY/IEHTOB 3JIEKTPOIHEPIreTHUECKUX U JIEKTPOTEXHUYE-
ckux HampasieHuid. CamocrosiTenbHas paboTa CTyneH-
4 TOB - pekomenaanuu. (PA3/IEJI. IIporpammuoe obecrme- 50/13
YeHHEe B WMHXKEHEpHbIX 3amauax) — Hepronurpu: TU ()
CB®VY, 2015 —46¢.

8. Ilepeyenb MH(POPMAITMOHHBIX TEXHOJIOTHIA, UCIOJIb3YeMbIX NPH OCYIIeCTBJIEHNH 00pa3oBa-
TeJbHOI0 Mpouecca Mo JUCHUILVINHE (MOYJI0), BKJIKOYasl NepedyeHb NMPOrpaMMHOro odecre-
YyeHusI U UHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM (IMPHU HEOOXOAMMOCTH)

- MOJlyJIbHast 0O BEKTHO-OPHUEHTUPOBAHHAS JMHAMUYecKasi yueOHas cpena «Moodley.

- DJIEKTPOHHbIE TPE3EHTALMOHHBIE IJIaKaThl. ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS HA OC-
HOBE MHUKPOIIPOLIECCOPHBIX TEXHOJIOTUI

8.1. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn "'UHTepHer', He-
00X0AMMBIX /ISl 0CBOCHHUS TMCHMUILINHBI (MOLYJIs1)

1) Cnopasouno-unpopmannorusiii mopran BUKUIIEIWUS. Teopust aBTOMaTHYECKOTO YIIPABICHUS,
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F %D0%B0
%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%8
1%D0%BA%D0%BE%D0%B3%D0%BE_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0
%BB%D0%B5%D0%BD%D0%B8%D1%8F

2) Oo6pa3zoBatenbHblii moptan bubnuorexka TexHuyeckoil nutepatypsl (CrnpaBounuk mno TAY),
http://umup.narod.ru/862 1.html

3) Dnextponaboparopus, http://www.yanviktor.narod.ru

9.0nucanne MaTepHaJIbLHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOM 1JIs1 OCYyLIeCTBIeHHs 00pa3oBa-
TeJbHOI'0 NPoLecca N0 AUCHUILINHE (MOLYJII0)
- JIGKIMU U TPAKTUYECKUE 3aHATHUS NMPOBOAATCSA B YUYEOHBIX ayJUTOPHIX C UCIOJIb30BAHUEM MYIIb-
TUMEAUMHBIX CPEACTB JUIsl TPEACTABICHUS TPE3CHTALUN JIEKIUI;
- nabopaTopHbIe 3aHATHS NPOPOIATCS B KOMIBIOTEPHOM Kiacce ¢ TpeOyeMbIM HpOrpaMMHBIM
o0ecreueHneM:

1. IIporpamma cxemorexHudeckoro mozaenuposanuss EWB 5.12.

2. TlaxeTsl MOENMpPOBAHUS AUHAMUYECKUX cucTteM Matlab

3. Tlaketsl mporpamm Juig MaTeMaTuueckux pacuetoB MathCad.

Ne HanmenoBanue Temsl Bunsl yue6noit pabo- | HanmeHnoBanue cre- IlepeyeHr OCHOBHOTO
n/m ThI (JIEKIIHS, TPAKTHY. LHAJIU3APOBAHHBIX o0opynoBaHus (B T.U.
3aHATHUS, CEMUHAPEI, ayJMTOpUii, KabuHe- | aynuo-, BUjeo-, rpadude-
nmabopar.pab.) TOB, TabopaTopuii u CKOE COIPOBOXKICHHUE)
mp.
1. | TunoBele 3BeHb JlaGopartopHslie pabo- A303 KomnerorepHas TexHuKa
THI
2 | TumoBsIe 3BeHBS JIEKIIMS A510 IIpoektop, HOYTOYK,
Knaccuduxamus CAY 9KpaH, MPEe3eHTANOHHBIHI
Koppekrupyromue MaTepHan
YCTpOHCTBA
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http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://www.yanviktor.narod.ru/

JUCT AKTYAJIM3AIIAA PABOYEN ITPOT' PAMMBI JIACIIUTLIAHBI

b1.B.05S Teopusi aBTOMATHY€CKOT0 YIIPABJIEHUS

Vyeo-
HBII TOJ

BHecenHpie n3MeHEHUS

[IpenonaBatens
(®UO)

[TpoTokou 3acenanus
BBIITyCKaromei kadea-
pei(mata,nHomep), PO

3aB.kadeapoi, moa-
TUCh
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