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1 BBenenue

Pabouas mporpamma u (pOHA OLIEHOYHBIX CPEICTB TUCIHMIUIMHBI «/{UCKpETHBIE CHCTEMBI
yIPaBJIEHUS» COCTABJIEHBI B COOTBETCTBUU C TPEOOBAaHUAMM (PelIepaibHOIO TOCYAAPCTBEHHOTO
00pa30oBaTeNLHOTO CTaHJIApPTa, YTBEP)KIECHHOTO MpukazoM MuHoOpHayku Poccuiickoit denepa-
U , ¥ OCHOBHOM MpodeCCHOHAITBHON 00pa30BaTeIbHON MPOTPaMMBI IMOATOTOBKH «P0ob0TOTEX-
HUYECKHE KOMIUIEKCHI U CUCTEMBI» I10 HampaBieHUIO0 NoArotoBku «15.03.06 MexarpoHuka u
POOOTOTEXHHKAY.

3amaun  aucuu- | POpMHUPOBAaHUE HABBIKOB pacyeTa JMHAMUYECKUX U CTATUYECKUX XapaKTe-
IIJIUHBI puctuk JICY pa3nuyHoi pU3NUECKOi MPUPOIbI, pEIICHHS 3a/1a4 aHAIN32
YCTOMYMBOCTH U OLICHKH Ka4eCTBa YIPABJICHHUS TAKUMH CUCTEMaMH.

OcHoBHble  pa3- | OOmme cBegeHMs 0 AUCKPeTHBIX cucTeMax ynpasJenus (JICY): Knac-
nensl  /  Tembl | cudukanusa [JCY. Tumbl KBaHTOBaHHS HENMPEPHIBHBIX CUTHAJIOB, Pemierya-
JTUCHUTITUHBI Thle (YHKIIMU U pa3HOCTHBIE YpaBHEeHUs, O000IIeHHas CTPYKTypHast cXxema
JUCKPETHOM CUCTEMBI. MaTeMaTHnyecKoe OMMCaHue MPOoLiecca KBAaHTOBAHNUS
Y CBOMCTBA UMIYJIbCHOTO 3JIeMEHTa. BUibl MOyIsINMKA UMITYJIBCOB, Moae-
nupoBanue B cpene MATLAB (B cOOTBETCTBHM C BApUAHTOM 3a/IaHMS),
N3yuenne JICY, paznuyaromuxcs 0 TUITY KBAHTOBAHUS HENIPEPHIBHOIO
CUTHAJIA U 110 BULY MOAYJIALIMM UMIYJIbCOB , M3yueHue TeopeTnyeckux
pa3aesoB AMCUMILIMHBL, IOATOTOBKA K 3aHATHAM CEMUHAPCKOI0 TUIA, MOA-
roTOBKa M opopMiIeHHE pacueTHO-TpaduuecKor padoThI

OcHOBBI TEOPpUM JTHCKPETHOTO0 Npeodpa3osanus Jlannaca u Z - npeo0-
pasoBanusi: JluckpeTHoe npeodbpazoanue u Jlamnaca u Z-
npeobpazoBanue. OCHOBHbIE TeOpeMbl Z-ipeoOpa3oBanus, [lepenarounas
(GyHKIHS pa30OMKHYTOM TUCKPETHON cucTeMsl, [locnenoBaTenbHOe coenn-
Henwue 3BeHbeB B JICY. Ilepenatounas ¢pynkuus 3amkaytoit JICY, O6par-
Hoe Z-nipeoOpazoBanue, Moaenuposanue JICY, pa3nuyaromuxcs mo THITY
KBaHTOBaHUs HENPEPHIBHOI'O CUTHAJIA, BUly MOAYJISLIUN UMITYJIbCOB U II€-
peaToYHbIMU (QYHKIMSMH HETIPEPHIBHOM YacTH cUCTEMBbI, MoienupoBaHue
JACY, paznuyaromuxcst pacioioKeHUEM IPOCTENILIEro UMITYJIbCHOTO 3JIe-
MeHTa B cucteme, Pacuer mepenarounoit pynkimu 3amkayToit JICY u me-
penaToYHON QYHKIMY 10 omubKe, M3ydeHne TeopeTHUECKUX pas3ieoB
JTUCLUIIIIMHBL, MOATOTOBKA K 3aHATHSIM CEMHUHAPCKOT0 TUIA, IOJATOTOBKA U
oopmieHne pacueTHO-TpaprUecKOi padoThI

AHaim3 yecroiduBocTH U TOUYHOCTH JCY. Ouenka 1MHAMHYECKHX Xa-
paktepuctuk u TouHocTH JIC: [IpsiMoil MeTO OLIEHKH YCTOWYMBOCTH,
Kputepuit ycroitunsoctu lllyp-Kona. Kpurepuii ycToOM4UBOCTH, UCTIONb-
3yIoluil OunmHeitHoe peodpazoBaHue, AOCOIIOTHO YCTOMYUBBIE CUCTEMBI.
JIMCKpeTHBIE CUCTEMBI C KOHEUYHBIM BPEMEHEM PETYJIMPOBAaHUS, AHAIIN3
CTaTMYECKUX U TUHAMUYECKUX XapaKTEPUCTUK IUCKPETHBIX cucteM, Hc-
cinegoBanue ycronunoctu mozeneit JICY, Onenka TMHAMUKA U TOYHOCTH
cratnueckux u actatnueckux JCVY, [IpoBenenne pacyeToB 1o OLIEHKE
ycroruuBoctH JICY ¢ ucnosib30BaHMEM MPAMOTO U KOCBEHHOT'O METOOB,
N3ydyeHne TeopeTHUECKUX pa3AesioB IUCHUIUIMHBI, IOATOTOBKA K 3aHATUAM
CEMHHApPCKOro TUIA, MOATOTOBKA U 0OPMIIEHHE pacyeTHO-TpaduIecKoit
paboThI

Yacrorusblie xapaktepuctuku [{CY: Teopema Korenbaukoa-11lenHona,
Jlorapudmuueckue yacrotusie xapakrepuctuku JICY, ITocrpoenue nora-
pUDMHUIECKON aMIUTUTYIHO- Ya-CTOTHOM U ()a30-4aCTOTHON XapaKTEPUCTHK




pazo-mknyToi JICY B pyHKIIMM aOCOTIOTHOI I1CEBAOYACTOTHI B Cpeie
MATLAB, IloctpoeHne KyCOUHO-aCUMITOTHYECKOM JIOTapru(PMUIECKOI
aMIUTUTYAHO- YaCTOTHOM XapakTepucTHKH pazoMkHyToi JICY B pyHKIMN
a0COJIIOTHOM TICEB/I0YACTOTHI, M3yueHue TeoOpeTHUECKUX Pa3/IeoB AUCIH-
TUTMHBL, TIOJrOTOBKA K 3aHATHIM CEMHHAPCKOT0 THIIA, IIOATOTOBKA U
odopmMIleHHEe pacueTHO-TpauIecKoit paboTh

Omnpenenenne peakuuu JCY mexxkay MmoMeHTaMu KBAaHTOBaHUA: MeToz
IpoOHOTO KBaHTOBaHUS, MeTo1 MOAN(HUITMPOBAHHOTO Z-TIpeoOpa3oBaHus,
Comnocrasnenue rpapukos curaaioB B JICY, nomy-ueHHBIX METOJOM MO-
IU(PULIIPOBAHHOTO Z-IpeoOpa30BaHus U IyTeM MOJEIUPOBAHMS B CPELE
MATLAB, Ormpenenenue He-nipepbiBHON niepexoanoit pynkimu ACY me-
TOJIOM MOJU(UIIMPOBAHHOTO Z-1Ipeodpa3zoBaHus, M3yueHne TeopeTuaeckux
pa3aesoB AMCUMILINHBL, IOATOTOBKA K 3aHATHAM CEMUHAPCKOI0 TUIA, MOA-
roToBKa ¥ opopMiIeHHE pacueTHO-TpaduuecKoi padoThI

CucreMbl aBTOMATHYECKOT0 YIIPABJIEHUS ¢ HM(POBBIM BHIYHCIUTEIb-
HBIM YCTPOHCTBOM B KOHTYpe peryJupoBanus: [lepenatounas QyHKus
1U(POBOTO BEIYUCIUTENBLHOTO yCcTpoiicTBa, [lepenatounsie pyHkumu nud-
POBBIX BBIUMCIUTENBHBIX YCTPONCTB, PEATU3YIOIUX TUIIOBbIE 3aKOHBI
ynpasienusi, MonenupoBanue HU(POBBIX BEIYUCIUTEIBHBIX YCTPOIMCTB,
peaTU3yOLMX TUIIOBbIE 3aKOHBI yIIpaBieHus, DopMHUpOBaHUE CTPYKTYpPHOU
CXEMBbI BEIYUCIUTEIHLHOTO MPOIIecca, peaan3yeMoro HuppoBbIM BEIYUCIIHU-
TEJIbHBIM YCTPOMCTBOM, METOJIaMH HENOCPEICTBEHHOT'0, [TOCIIE10BATEIbHO-
r'0 ¥ IapajuieIbHOro IPOrpaMMUpoBaHusl, M3ydeHne TeopeTHuecKux pasze-
JIOB JMCLUIUIMHBL, TOATOTOBKA K 3aHATHSIM CEMHUHAPCKOI0 THIA, TIOATOTOB-
Ka ¥ o(hopMIIeHUE pacueTHO-Tpaduyeckoit paboTh

Koppexuus ACY: Koppekuus quckpetHbix CAY ¢ MOMOIIBIO HEMPEPHIB-
HBIX perynstopos, Koppekuus CAY ¢ moMoIpio uppoBbIX peryasiTOpPOB.
dusnueckas pealnzyeMocTb HU(POBBIX perynsaTopos, Peannzanus nudpo-
BBIX PErylaTopoB UM-TyibCHbIMU RC-unbsrpamu, Peanuzarus uudpoBbix
peryasTopoB Ha 6a3e HH(pPOBOro BHIYUCIUTEIBHOTO YCTpoiicTBa, Mccneno-
Banue mozenet JICY ¢ uudpossiMu perynsitopamu, PacueT nepenaTrouHbix
GyHKIMN TUPPOBBIX BEIUUCIUTENIBHBIX YCTPONUCTB, pEATU3YIOIUX pa3Iny-
HBIE 3aKOHBI yIIpaBiieHUs, M3yueHne TEOpEeTUUECKUX Pa3AeI0B JUCIUILIN-
HBI, IOATOTOBKA K 3aHATHSIM CEMMHAPCKOI0 THUIA, TOATOTOBKA U 0opmiie-
HUE pacueTHO-rpaduyeckoit paboTh

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 10 IUCHUILINHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHM IOCTUKEHHUS KOMIIeTEeHIIUI

[Ipouecc m3ydeHus TUCHUIUIMHBI «J{MCKpETHbIE CHCTEMBbl YIpPABIICHUS» HAlpaBieH Ha
dbopmupoBanue cienyronmx kommereHuil B coorserctBuu ¢ ®I'OC BO u ocHOBHOIA 00pa3oBa-
TeILHOM MporpamMmoin (Tabmmma 1):

Tabnuna 1 — KoMnereHIInN 1 HHIMKATOPHI UX TOCTHXKEHUS

Kon n HauMeHOBaHNE KOMIIE-
TEHIUU

NHaukaTopsl TOCTHKEHUS

[Tnanupyemsble pe3ynabTaThl
o0y4YeHUs IO TUCITUTLINHE

Oo6menpodeccnoHanbHbIE

OIIK-11 Cnocob6en pa3pabatsi-
BaThb U IPUMCHATH aJITOPUTMBI U

OIIK-11.1 3HaeT OCHOBHEIE
TUITIBI CTaHI[apTHBIX HCIIOJIHHU-

3HaeT ¢pyHIaMEHTAIbHBIC
MaTeMaTHYECKHUE 3aKOHBI




COBpPEMEHHBIE ITU(PPOBBIC MPO- | TEIBHBIX U YIPABIISIOLINX JUCKPETHBIX CUCTEM YIIPAB-
rpaMMHBIE METO/IbI PACYETOB U | YCTPOMCTB, CPEJICTB aBTOMA- | JIEHUSI Y MEET MPUMEHSITh
MMPOCKTUPOBAHUA OTACIIBHBIX TUKU U I/ISMepHTeJIBHOﬁ TEX- MaTEMATHNYCCKNUE METOAbI
YCTPOMCTB U MOJICUCTEM Me- HUKHU, UX JIEMEHTOB U CIIOCO- | JUISl peIIeHus 3a/1a4 JuC-
XaTPOHHBIX U POOOTOTEXHUYE- | OBl UX IPUMEHEHHUS B paMKax | KPeTHOTrO yrpasiieHus Bia-
CKHX CHCTEM C HCIOJIb30BaHUEM | THOKHMX MPOU3BOACTBEHHBIX JIeeT HaBbIKaMU HCIOJIb30Ba-
CTaHAAPTHBIX UCITOJTHUTCIIbHBIX CUCTEM HUS 3HAHUU MaTE€MaTUKU npu
Y YIPaBISIOUIUX YCTPOUCTB, OIIK-11.2 YMmeeT npuMeHATh | PEHICHUHU 337a4 JUCKPETHOTO
CpCaACTB aBTOMATHKU, U3MCPU- AJIT'OPUTMBI U COBPCMCHHBIC YIpaBJICHUA

TEIbHOW U BBIYUCIUTEIHHON U (poBbIe MPOTPaMMHbBIE Me-

TEXHUKHN B COOTBETCTBHUU C TCX- TOAbI paC4€TOB U MMPOCKTUPO-

HUYECKHUM 33JlaHUEM, pa3pada- | BaHUS OTJENbHBIX YCTPOICTB

THIBaTh IU(PPOBBIC AITOPUTMBI | U TIOJICUCTEM MEXATPOHHBIX U
U TIPOTpaMMBbI YIIPABICHUS pO- | pOOOTOTEXHUYECKUX CUCTEM
OOTOTEXHUYECKIX CUCTEM OIIK-11.3 Bnaneet HaBbIKa-
MU pa3paOdO0TKH arOPUTMOB U
pOrpaMM yIIpaBJICHUS aBTO-
MaTHU3UPOBAHHBIX U pOOOTO-
TEXHHUYECKUX CHCTEM

3 MecTo JUCUMIIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuummuHa «J{HCKpeTHBIE CUCTEMBI YIIpaBIeHUs» n3ydaercs Ha 3 Kypce, 6 cemecTpe.

JucruniauHa BXOAUT B cocTaB 0joka 1 «Jluciumnianael (MOIyM)» U OTHOCUTCS K 0a3o-
BOW YaCTH.

Jl51 OcBOEHUS TUCHUIUIMHBI HEOOXO UMbl 3HAHUS, YMEHHUSI, HABBIKK U / WM OIBIT MpaK-
TUYECKOU AESITeNLHOCTH, CPOPMUPOBAHHBIC B TIPOIECCE M3YUCHHS TUCIUIUINH / MpakTuk: «Oc-
HOBBI ITPOMBIIIUICHHOW aBTOMAaTHUKH U poboTtoTexHukn», «b1.0.J1B.01.01 Jleranu mexaTpoHHBIX
MoJyJei, poOoToB U uxX KoHcTpyupoBaHue», «b1.0.JIB.01.02 Jleranu MamuH ¥ OCHOBBI KOH-
CTPYUPOBAHUS».

3HaHMs, YMEHUS W HABBIKU, CHOPMUPOBAHHBIE MPH U3YYCHUU NUCIUIUTHHBI «J{uCKpeT-
HBIE CHCTEMBbI YIpaBleHUs», OyAyT BOCTpeOOBaHBI IMPU M3YUYEHUU IMOCIEAYIOMUX TUCIUILINH!
«[IpoekTupoBaHue IEMEHTOB aBTOMATH3UPOBAHHBIX CUCTEM).

JucuunnuHa «/{uckpeTHble cucTeMbl yNpaBiICHUs» B paMKaX BOCHHUTATEIbHOW pabOTHI
HampaBlieHa Ha (GOpMHpPOBAHUE YMEHUS apTyMEHTHPOBATh, CAMOCTOSTEIILHO MBICIUTh, Pa3BHUBa-
€T TBOPYECTBO, MPO(ecCHOHATbHbIE YMEHUS.

4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKa/JleMH4eCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4Yaroluxcs ¢ npenojaBa-
TeseM (110 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOSATEJIbHYI0O Pa0oTy 00y4aroImmXxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 akan. yJac.
Pacnpenenenue o0bemMa AUCHUIUIMHBI (MOIYIISI) IO BUJAaM Y4eOHBIX 3aHSATHI MpelcTaB-
JIEHO B Tadymue 2.

Tabnuua 2 — O6beM TUCIUILINHBI (MOIYJIs) IO BUJAM YUeOHBIX 3aHATHIH

O0BEM AUCHUIUINHEL Bcero akanemu-
YECKUX YacOB




OO011ast TPYA0EMKOCTh AUCIUTUINHBI 144

KoHTakTHas ayiuTopHasi padoTa o0yJawmmxcs ¢ npenoaaBareiem (mo | 64
BH/IaM Y4eOHBIX 3aHSATHI), BCEro

B ToM uncie:

3aHATHA JEKIIHOHHOTO THNA (JICKIIMH M WHBbIC Y4eOHBIC 3aHATHUS, TIpeay- | 32
CMaTpHUBAKOIIUE NMPEUMYIICCTBEHHYIO Tepenady y4eOHoi nHpopManuu Te-
JArOTMYECKUMU PAOOTHUKAMH )

3aHATHUS CEMHMHAPCKOro THNA (CEMUHAPHI, TPAKTUUECKHUE 3aHATHS, TpaK- | 32
TUKYMBI, TaOOpaTopHble pabOThl, KOJUIOKBHYMBI U WHBIC aHAJIOTUYHBIC 3a-
HSATHS)

CamocrosiTeJibHasi padoTa 00yUyalouuxcsi 1 KOHTaKTHasi padora, Bxio- | 80
Yaomas TPYyNIoBble KOHCYJIbTALMU, MHIMBUAYAIbHYIO paboTy o0ydaro-
IIUXCSl C TMpenoAaBaressMu (B TOM YHUCIIE WHIUBUAYaJIbHbIE KOHCYJbTA-
IIH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OpMAIIMOHHO-00pa30BaTeIbHON
cpele Bysa

[IpomesxyTounas arrecTanus oOydaromuxcsi — 3a4eT ¢ OLEHKOH 0

5 CoaepkaHue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEM OTBeJCeHHOI0 HA HUX KOJIMYeCTBAa aKaJeMHUYeCKHX YaCOB M BH0B Y4eOHOM
padoTsbI

Tabnuna 3 — CTpykTypa U cofepKaHue TUCITUTUINHBI (MOJTYIIS)

HaumenoBanue pasnienoB, TeM u cojiep- | Buusl yueOHo# paboThl, BKIIIOYast CAMOCTOSTEIbHYIO
JKaHWEe MaTepuaia paboty 00yJaromuxcs U TpyJA0EMKOCTh (B Yacax)

KonTakTHas pabora npenogasarens ¢ ooyqa- | CPC
IOIIUMHECS

Jlekuun |  CemuHapckue JlaGopaTopHbie
(mpakTHueckue 3aHATUSA
3aHATHUSA)

OO0umue cBeeHUs 0 IMCKPETHBIX cucTemMax ynpasienus (IACY)

Kaacenpukanus ICY. Tunsl kBaH- 1
TOBaHUSI HENPEPbIBHBIX CUTHAJIOB

Pemeryarpie yHKUMM U PAa3HOCTHBIE 2
yYpPaBHeHHS
O06001eHHAasi CTPYKTYpPHAasi cxeMa 1

JMCKPeTHOH cucTeMbl. MaTemaTuye-
CKOe OIMCaHue NMpouecca KBaHTOBA-
HUS M CBOMCTBA MMITLYJIbCHOI'O JJIe-
MeHTa. Buabl Moy IsiuMu MMIYJ1bCOB

MopeaunpoBanue B cpene MATLAB (B 4
COOTBETCTBHY C BAPHAHTOM 3a/IaHHS)




Nzyuenne ICY, pazauyaromuxcs 1no 2
THIy KBAHTOBAHMS HENPePBIBHOIO
CHTHAJIA U N0 BUY MOAYJISIIUU HM-
NMyJIbCOB

N3yuyenne TeopeTHYeCKUX pa3/iesioB 8
AUCHUILIUHBI, IOATOTOBKA K 3aHATH-
SIM CEMHHAPCKOI'0 THIIA, MIOAT0TOBKA
U oopmiIeHHEe pacyeTHO-
rpajgpuyeckoi padoTsl

OcHOBBI TEOPpUM JTHCKPETHOTO Npeodpa3oBanus Jlanuaca u Z - npeodpa3oBaHust

JAuckperHoe npeodpasoBanue u 1
Jlaniaca u Z-npeodpa3zoBanue. Oc-
HOBHBIE TeopeMbl Z-npeodpa3oBaHusA

Ilepenarounasi pyHKuusi pa30MKHY- 1
TOW JUCKPETHOH CUCTEMbI

ITocaenoBaTeIbHOE COETNHEHHE 3BeE- 1
HbeB B JICY. Ilepenarounast pyHk-
nus 3amkHyToi JICY

Oo6partHoe Z-npeodpa3oBaHue 1

MopeaunpoBanue JICY, pazanyaro- 3
IIHUXCSI 0 TUITY KBAHTOBAHUSI Hempe-
PHIBHOT'O CUTHAJIA, BUY MOAYJISIIHH

HMIYJILCOB U MepelaTOuYHbIMU QyHK-
UMY HENMPEPbIBHOM YaCTH CHCTEMBbI

MopeaunpoBanue JICY, pazanyaro- 3
IIHUXCSI PACMOJI0KEeHHEeM MPOoCTelero
HMITYJIbCHOTO JIEMEHTa B CHCTEMe

Pacyer nepenaroyHoil pyHkuum 3a- 2
MkHyTOi JICY u nepenaro4yHoii
¢pyHknuu no ommoke

N3yuyenne TeopeTHYeCKUX pa3/iesioB 8
AUCHUILIUHBI, IOATOTOBKA K 3aHATH-
SIM CEMHHAPCKOI'0 THIIA, MIOATr0TOBKA
u oopmiIeHHEe pacyeTHO-
rpajgpuyeckoi padoTsl

Ananu3 ycroiiunBoctd U ToUHOCTH JICY. OneHka TMHAMUYECKMX XaPAKTEPUCTHK U TOY-

Hoctu JIC
IIpsimoii MeTOX OLIEHKHU YCTOHYHUBO- 1
CTH
Kpurepmii ycroituuBoct Ilyp-Kona. 2
Kpurepuii ycToii4uBOCTH, HCIOJIB3Y-




oyl OnJIMHeiiHoe npeodpa3oBaHue

AOCOJIIOTHO YCTOHYUBBIE CHCTEMBI. 2
JuckpeTHbIE CHCTEMBI ¢ KOHEYHBIM
BpeMeHeM peryJupoBaHHsA

AHAIU3 CTATHYECKUX U IHHAMUYe- 2
CKHX XapPaKTePUCTHK TUCKPETHbIX
cucTeM

HUccnenoBanme ycToiYnBOCTH MOJIe- 4
aei JICY

OueHka IMHAMHKH M TOYHOCTH CTa- 3
THYeCKHUX M acTaTudeckux J[CY

IIpoBeneHune pacueToB Mo OLEHKE
ycroiiuuBoctu JICY ¢ ucnonb3o0BaHu-
€M NPSIMOro ¥ KOCBEHHOT0 MeTO10B

H3yyenne TeopeTHYECKUX pa3iesioB
AUCHUILINHBI, IOATOTOBKA K 3aHATH-
SIM CEMHHAPCKOI'0 THUIIA, IOAT0TOBKA
U ohopMiieHHE PACYETHO-
rpaguyeckoii padoTsbl

YacrorHblie xapakrepuctuku [CY

Teopema KorenbHukoBa-lllennona 2

Jlorapudmuyeckue 4acToOTHbIE Xa- 2
paxkrepuctuku ACY

IHocTpoenue JorapupmMuyeckon am- 4
IUVIUTYIHO- 4a-CTOTHOH H (pa3o-
YaCTOTHOIH XapaKTepUCTHK Pa3o-
MkHYTOH JICY B QpyHKIUHM a6COIIOT-
HOI1 ICeBI0YACTOTHI B cpejie
MATLAB

IocTpoenune Kyco4Ho-
ACHMIITOTHYECKOH JorapupmMuiecKon
aMILUIMTYAHO- YACTOTHOH XapaKTepH-
cTuku pazoMknyToi ICY B pyHKIHN
a0COJIIOTHOM NCEeBI0YACTOThI

H3yyenne TeopeTHYECKUX pa3iesioB
AUCHUIINHBI, IOATOTOBKA K 3aHATH-
SIM CEMHHAPCKOI'0 THIIA, IOAT0TOBKA
U opopMiieHHE PACYETHO-
rpaguyeckoii padoThbl

Omnpenesnenne peakuuu JCY mMe:kny MOMEHTAMU KBAHTOBAHUSA

Metoa ApoOHOr0 KBAHTOBAHUS 2




Metoa moangpuuupoBaHHOIO Z- 2
npeoodpazoBaHus

Conocrasienne rpapkoB CUTHAJIOB 3
B JICY, noj1y-4eHHBbIX METO0M MO-
au¢puuMpoBaHHOrO Z-
npeodpa3oBaHUs U MyTeM MOIeJIHPO-
BaHus B cpeae MATLAB

Omnpenesnenne He-MpepbIBHOM Mepe- 2
xoaHoi ¢pynkuuu JCY merogom mo-
aupuuMpoBaHHOrO Z-
npeoodpazoBaHus

N3y4yenue TeopeTH4ECKUX pa3iesioB 8
AUCHUILINHBI, NOATOTOBKA K 3aHATH-
SIM CEMHHAPCKOI'0 THUIIA, IOAT0TOBKA
" ohopMiIeHHE PACYETHO-
rpaguyeckoii padoThbl

CucreMbl aBTOMATHYECKOT0 YIIPABJIEHHS ¢ HM(PPOBHIM BHIYMCIUTEIbHBIM YCTPOHCTBOM B
KOHTYpe peryJupoBaHus

Ilepenarounasi pyHkuusi HuppoBoOro 2
BbIYHMCJIHUTEJIbHOI0 YCTPOIiCTBA

Ilepenarounbie pyHkunu undpoBbIX 2
BbIYHMCJIUTEIbHBIX YCTPOHCTB, peaJjiu-
3YIOLIUX THUIIOBbIE 3AKOHBI yIIpaB.Jie-
HUS

MopeanpoBanue HM(PPOBBLIX BHIYHC- 4
JIUTEJBHBIX YCTPOICTB, peajn3ylo-
IIMX THIIOBbIE 3AKOHBI YIIPaBJIeHHUS

DopMHpPOBaHHE CTPYKTYPHOM CXeMbI 2
BBIYHCIHMTEIBHOIO Mpolecca, peajin-
3yeMOoro Hu(ppoBbLIM BEIYHCIUTE/Ib-
HBIM YCTPOMCTBOM, METOAAMH Helo-
CPEACTBEHHOIO, I10CJIeI0BATEJIBHOI0 U
NapajjieJbHOIr0 NPOrpaMMHpPOBAHUS

N3yuyenne TeopeTHYeCKUX pa3/iesioB 8
AUCHUILIUHBI, OATOTOBKA K 3aHATH-
SIM CEMHHAPCKOI'0 THIIA, IOAT0TOBKA
u oopmiIeHHEe pacyeTHO-
rpajgpuyeckoi padoTsl

Koppexkuuns ICY

Koppexnust nuckpernsix CAY c no- 2
MOIIBIO HeNlPEePbIBHBIX Pery/isTopoB

Koppexkuus CAY ¢ nomomb10 ung- 1
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POBBIX peryJasaTopoB. ®uznueckas
peanusyeMocTh HUGPOBBIX PeryJsiTo-
poB

Peasmm3zanust undpoBbIX peryasiropon 1
uM-nyabcHbIMH RC-punibTpamu

Peanu3zanus uupoBbIX peryjastopos 1
Ha 0a3e HU(PPOBOro BHIYMCIUTEIbHO-
ro ycTpoucTBa

HccaenoBanue moaeneit ACY ¢ nudg- 4
POBBIMH peryJjsiTopaMu

Pacyer nepenaroyHbIx pyHKumi 4
I (POBLIX BHIYUCIUTEIbHBIX
YCTPOMCTB, peaju3yUuX pa3jiny-
HbI€ 3AKOHBI YIIPABJICHUS

N3yuyeHue TeopeTHYECKUX Pa3ieioB 16
AUCHUILTUHBIL, OJATOTOBKA K 3aHATH-
SIM CEMHHAPCKOI0 TUIA, IOITOTOBKA
U ohopMiIeHHE PACYETHO-
rpaguyeckoii padoThbl

HUTOI'O no gucuuminne 32 32 80

6 BueaynnTopHasi caMocTOsITeIbHAs pa0oTa 00y4YaromMXcsl 10 AU CHUIIMHE (MOLY-
JI10)

ITpy mIaHUpOBaHUM CaMOCTOATENIBHOW PabOThI CTYJEHTY PEKOMEHYETCsl pyKOBOJICTBO-
BaThCSI CIIEAYIOIIUM paclpe/Ie]ICHHEM YacOB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Tabmuia 4 — PexomenyemMoe pacnpeneneHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KoMnoHeHTBI caMoCTOATEIbHOM padoThI Kosun4yecTBo 4acos
N3yueHue TeopeTuuecKux pas3aesioB JUCIUTLINHBI 16
BrinonHenue ortdera u MoAroToBka k 3amure PI'P 64

7 OueHo4HbIe CPeACTBA IJIsl NPOBeIeHUS TEKYIIEero KOHTPOJISI M MPOMEKYTOYHOM
aTrecTauMu 00y4aromMXcs N0 JMCUUILIHHE (MOTYJII0)

@DOHJ OLIEHOYHBIX CPEACTB Ul NMPOBEACHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPO-
MEXYTOUHOM aTTecTalu npeacrasieH B [Ipunoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WJIM MHBIX MaTepUalioB, HEOOXOAUMBIX IS
OLICHUBAHM PE3y/IbTaTOB O0YUYCHHS MO AUCHUILTUHE (MOAYIIO), MPAKTHKE XpaHUTCA Ha Kaden-
pe-pa3paboTyrke B OyMaKHOM H 3JIEKTPOHHOM BHUJIE.
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8 YueOHO-MeTOAMUYeCcKOEe U HH(POPMALMOHHOE 0O0eceYyeHUe JTUCIHILIMHBI (MOIYJIs1)

8.1 OcHoBHas nuTEparypa
1. becekepckuii, B.A. Teopus cuctem aBromarndeckoro ymnpasienus / B. A. becekepckuii,

E. I1. ITomos. - 4-¢ u3n., mepepad. u gom. — Cankr-Ilerepoypr.: [Ipodeccus, 2004. - 749c.

2. BoponoB, A.A. OCHOBBI TEOpHH aBTOMAaTHYECKOTO PETYJIUPOBAHUS U YIPABICHUS:
YuebHoe mocobue mns By3oB / A. A. Boponos, B. K. Tutos, b. H. HoBorpanos. —
Mockaa : Beicmras mkomna, 1977. - 519c¢.: ui.

3. Boponos, A.A. OCHOBBI TEOpUU aBTOMATHYECKOT'O YIPABICHUS: aBTOMAaTUYECKOE PEry-
JUPOBAHUE HEMPEPBIBHBIX JIMHEWHBIX cucteM / A. A. BopoHOB. - 2-e¢ u3n., nepepad. u
non. — Mocksa : Dueprus, 1980. - 309c.

4. Wsamenko, H.H. ABromaruueckoe peryarpoBaHHe: TEOPUS U JIEMEHTHI CUCTEM: Yueb-
Huk / H. H. MBamenko. - 4-¢ u3a., nepepad. u gomn. — Mocksa : MamumHocTpoenue, 1978;
1973. - 736c.

5. KOmuyc T. Ty. [ludpoBsie 1 UMITYJIBCHBIE CUCTEMBI aBTOMAaTHUECKOTO yrpasieHus [lep.
¢ anri. - Mocksa : MamuHoctpoenue, 1964. - 703 c.

8.2 JlonmoJIHUTENbHAS JIUTEPATYpa
1. Beccekepckuit B.A., NU3pannes B.B. CucremMbl aBTOMaTHYECKOTO YIPaBICHUS C MUKPO-

OBM. — Mockaa : Hayka, 1987. - 320 c.

2. TI'pundensa, I''M. JluckpeTHble CHUCTEMBI yIpaBiieHUs: YyeOHoe mocobue. — Komco-
MoJbCK-Ha-AMype: ['ocymapcTBeHHOEe 00pa30BaTEIbHOE YUPEXkKIEHUE BBICIIETO Mpodec-
CHOHATBHOTO 00pa3oBanus «KoMcomMonbCckuii-Ha-AMype roc. TexH. yH-T» 2014.- 72c.

8.3 MGTOI[I/I‘IGCKI/IG YKa3aHus OJid CTYACHTOB IO OCBOCHUIO JUCIIUIIIIMHBI
1. I'pundensa, I'M. JluCKpeTHblE CUCTEMbl YOpaBieHHA: YueOHoe mocodue . —

KomMmcomonbck-Ha-Amype: ['ocymapcTBeHHOE 00pa30BaTEIbHOE YUPEKIACHHE BBICIIETO
npodec-choHambHOTO 00pa3oBanus «KoMmcoMonbckuii-Ha-AMype TOC. TEXH. YH-T»

2014.- 72c.

8.4 CoBpemeHnHble TpodeccroHaibHBIE 0a3bl JaHHBIX U WH()OPMAIMOHHBIE CIIPABOYHBIC
CHCTEMBI, HCII0JIb3YEMBIE TPU OCYIIIECTBICHNN 00pa30BaTEILHOIO MpoIiecca M0 TUCIHUILIIMHE
1. znanium.com: >JIeKTpOHHO-OMOMMOTEYHass cucrema : caiit. — Mocksa, 2021 — OOO

«3naanym» — URL: http://www.znanium.com (zmata obpamienus: 15.06.2021). — Pexxum
JOCTYTIA: JIJISl 3aPETUCTPHUP. TTOITB30BATEIICH.

2. iprbookshop.ru: snekrponHo-OMONMMOTEYHAst cucteMa : caiit. — Caparos, 2021 — OOO
«Komnanus "Ait [Tu Ap Meaua"» — URL: http:\\www.iprbookshop.ru (1ara oOpamienus:
15.06.2021).

8.5 Tlepeuenp pecypcoB MHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHETY,
HEOOXOIUMBIX ISl OCBOSHUS TUCITUTIIUHBI (MOIYJIsS)
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1. HMnadopmamnmonHas CHCTEMBI JOCTYyMA K JIEKTPOHHBIM KaTajoraM OuOamnotex cdepsl 00-
pazoBanuss u Hayku (MC OKBCOH) [OnektpoHHbI pecypc]. - Pexum npocryma:
http://www.vlibrary.ru/

2. «eLIBRARY.RU» [DOnexTpoHHBIH pecypc|: Hay4dHas 3JeKTpoHHas Oubnmoreka. — Pe-
kUM nocrtyna: http://elibrary.ru

3. Be0-caiit: http://www.laserfest.org/lasers/history/timeline.cfm

8.6 JIumeH3nonHoe u CBOOOHO pacCIpOCTPaHIEMOe MPOrpaMMHOE 00€CTIeUeHHE, UCTIOb-
3yeMoe MPHU OCYIIECTBICHUH 00pa30BaTEIBHOTO MPOIECcca MO TUCIUTIIHHE

Tabmuua 5 — [lepeyeHp UCIOIB3yeMOTr0 IPOTPAMMHOTO 00eceueHUs

Haumenosanue [10 PexBU3UTHI / yCTIOBUS UCTIOIB30BAHUS
Microsoft Imagine Premium JIunensnonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CB0OOIHAS JIUIIEH3US, YCIIOBHSI HCIIOB30BAHMUS 110 CChIII-

ke: https://www.openoffice.org/license.html

[IporpamMma CTpyKTYpHOTO MO/Ie- Pacnopsixenue o BBojie B yueOHnslit mporecce I10 ot
mupoBanus (PSM) pazpaborannas | 23.12.2015, akT BHEApEHHS pe3yabTaTOB HAYYHBIX HUCCIIC-
Ha kadenpe DITAITY KHATTY JIOBaHHIA

9 Opranu3auMoOHHO-TIeAArOrHYecKHue yCJaA0BUS

Opranu3zanys o0pa3oBaTeIbLHOrO Mpoliecca perJaMeHTHPYeTCs yueOHbIM TUIAHOM U pac-
NUCaHWeM y4eOHBIX 3aHATUH. SI3bIK 0OyueHHs (mpemogaBaHusi) - pycckuil. [[ns Bcex BuIOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKUI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOCH MHIMBUAYATHLHON 00pa30BATEIHHOW TPACKTOPUHM O0ydYaro-
IIMHCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUUX JUCIMIIMH U MPO(EeCCHOHAIBHBIX MOJTY-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIONMIETO 00YUEHHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocsi OT HEOOXOUMOCTH UX MMOBTOPHOTO OCBOCHHUSL.

9.1 OOpa3oBaTe/bHbIE TEXHOJIOTUH

VY4eOHbIi Mpoliecc MpH MPENoAaBaHuN Kypca OCHOBBIBACTCS HA HMCITOJIL30BAHUU TPAIIH-
IOWUOHHBIX, NHHOBAaIIlMOHHBIX U I/IH(bOpMaI_[I/IOHHBIX 06pa30BaTeJIBHBIX TEXHOJIOTHH. TpaI[I/II_II/IOH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHU TPEACTABICHBI JEKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaI_II/IOHHBIe 06pa30BaTeJ'H>HBIe TCXHOJIOTUU HUCIOJIB3YIOTCS B BUJC IIHUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OPM TpoBeieHus 3aHsaTHid. HpopManmoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMH PEATU3yIOTCS IMYTEM AaKTHBHM3AIMU CAaMOCTOSTENBHOW PabOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa3oBaTeIbHOM Cpeie.

9.2 3aHATHA JeKIMOHHOI0 THIIA

JIeKIMOHHBIN KYpC MPEAIoaraeT CUCTeMaTH3UPOBAHHOE H3JI0KECHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii Jiekiuu JieKTop 00s13aH NPenypeIuTh CTYIeHTOB, IPHMEHUTEIBHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHIM) OyAeT MPOYUTaH KypC.
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JIeKIMOHHBIN Kypc MOJDKEH JaBaTh HauOOJbIIWH 00BbeM HMH(OpMAIMK M 00ecIeynBaTh
Oostee TIIyOOKOE TIOHMMAaHHUE YIE€OHBIX BOIPOCOB NPH 3HAYUTEIHHO MEHBIIEH 3aTpaTe BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATEIbHOE U3YUYEeHUE MaTepraa.

9.3 CamocrosiTe/ibHasi padoTa 00y4alOUIUXCS M0 JUCHUIINHE (MOAYJII0)

CamocrosiTenbHass paboTa CTYJEHTOB — 3TO MPOIECC AKTUBHOIO, IEJeHANpPaBICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, YMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTelsl, XapaKTEepU3YIOIUNHCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeToCs.

Ienmu camocToATeNbHON PabOTHI:

- CUCTCMATHU3alUA U 3aKPCIIJICHUC ITOJTYUCHHBIX TCOPCTUUCCKUX 3HAaHUU U MPAKTUYCCKUX
YMEHHH CTYJECHTOB;

- yroyOJIeHre U pacliupeHHe TEOPETUICCKIX 3HAHUM;

- (poopMuUpOBaHUE YMEHUN HCIOJIb30BaTh HOPMATUBHYIO U CHPAaBOYHYIO JTOKYMEHTAIHUIO,
CIIELIHAIBHYIO JIUTEPATYPY,

- pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTY;

- (hopMHpOBaHHE CaMOCTOSITEIILHOCTH MBIIICHHS], TBOPYECKOW MHUIIMATHUBBI, CIIOCOOHO-
CTel K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAaMOpEaIn3alliu;

- pa3BUTHE UCCIIEJOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosrenbHas paboTa MOXKET OCYIIECTBISATHCS MHAMBUAYAJIbHO WIN TPYNIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00bEMa, YPOBHS CI0KHOCTH, KOHKPETHOM TEMaTHKU.

Texnonorus opraHuzanu CaMOCTOSITCIILHOU paGOTBI CTYACHTOB BKJINOYACT MCITIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHON pabOThl CTYJEHTOB MOXKET
MPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CTyneHTbl JOJDKHBI MOAXOAWTH K CaMOCTOSITEIbHOM pabdoTe Kak K HauBaXHEHUIIeMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTUSI TEOPETUUYECKUX 3HAHUM, BbIpaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUS Mpodec-
CHOHAJIbHOM JINTEPATYPHI.

9.4 Metoanueckue yKa3aHus 1Jis1 00y4arOmMXCs M0 OCBOCHUIO 1M CHUILTUHbBI

[Tpu M3yueHun QUCUMILTUHBI 00YYarOIKUMCS 11€7I€CO00Pa3HO BHIMOIHATH CIEAYIOIINE pe-
KOMEH/IallUH:

1. U3ydeHnne yueOHON TUCITUTIIIMHBI IOJDKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasfena 1no yueOHUKY MJIM KOHCIEKTHBIM MaTepuaniaM
PEKOMEHAYETCS M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OMPECIICHNUS, TIOHATHUS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIEIYET YACTUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUUYECKUM 3aHSATH-
SIM U MHIUBUAYAIbHBIM KOMILUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bcs TemaTuka BOMPOCOB, M3YYa€MbIX CaMOCTOSATENBHO, 3aJa€TCsl Ha JIEKLUSIX MPero-
naBateneM. VMM ke MaroTcs UCTOYHHUKH (B MEPBYIO OYepelb BHOBh M3JAHHBIC B MEPHOIUICCKON
Hay4YHOU JuTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMS BOIIPOCOB, 03BYYEHHBIX HA JICKIUU.

[Tpu camocTosTeTHbHON IPOPAOOTKE Kypca 00yUYaIOIIUECS TOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONpEAETICHUS U (PaKThI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHSITHU MaTepuall U JONOIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TaHHOM TEME JTUTEPaTyphI;

- U3YUYHUTh PEKOMEHIOBAHHYIO JIMTEPATYPY, COCTABIATh T€3UChI, AHHOTAIIUN U KOHCTIEKThI
Haubosee BaKHBIX MOMEHTOB;
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- CAMOCTOSITEIBHO BBIMOJIHATD 3a/I1aHHs], AHAJIOTMYHBIE TIPEIJIaraéMbIM Ha 3aHATHUSIX;

- HCIIOJIb30BAaTh sl CAMOIIPOBEPKHU MaTepuabl (OH/Ia OLIEHOUYHBIX CPEJICTB.

B xo0/1€¢ IeKUMOHHBIX 3aHATHI HEOOXOAMMO BECTHU KOHCIIEKTUPOBAHHE Y4eOHOTO MaTe-
puana. O6pamarh BHUMaHUE Ha KaTeropuu, GOpMyIHPOBKH, PAaCKPHIBAIOIINE COAEPKAHUE TEX
WJIM UHBIX SIBJICHUU U MPOLECCOB, HAYYHbIE BBIBOJBI U MPAKTUYECKUE PEKOMEHAAINH, TTOI0XKHU-
TEJbHBIN OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B paOOYMX KOHCHEKTax IOJs,
Ha KOTOPBIX Je1aTh NOMETKU U3 PEKOMEHOBAaHHOM JIUTEpaTyphl, AOMOIHSIONINE MaTepual mpo-
CIIYIIaHHOM JIEKIIUH, a TaK)Ke MOJAYEPKUBAIOLINE 0COOYI0 BaKHOCTh TE€X WJIM MHBIX T€OpeTHde-
CKHX TMOJIOKEHUH. 3aaBaTh MPENOJaBaTeN0 YTOYHSIIOUINE BOIIPOCH C LENbI0 YACHEHUS TEOpe-
THUYECKHUX MOJOKEHUH, pa3pelIeHUs] CHOPHBIX CUTYallHi.

[Ipu nmoaroroBke k JaG0paTOPHBLIM PadOTAM HAUMHATH HAJO0 C U3YUYEHUS PEKOMEHJIO0-
BaH-HOU JuTepaTyphl. Heo0X01MMO MOMHUTE, UTO HA JIEKLIUU OOBIYHO paccMaTPUBAETCS HE BECh
MaTepual, a TOJIbKO €ro yacTb. OCTajlbHasl €ro YacTbh BOCIIOJHAETCS B IIPOLIECCE CAMOCTOSATENb-
HOH paboThl. B cBs3u ¢ 3TUM paboTa ¢ peKOMEHAOBaHHOW JIUTepaTypoit obsi3arenbHa. Ocoboe
BHUMaHUE MPU ATOM HEOOXOAUMO OOpaTUTh Ha COJIEpP>KaHNE OCHOBHBIX MOJIOKEHUH U BBIBOJIOB,
0o0BsicCHEHHUE SABJICHUM U (PAKTOB, YSICHEHHE MPAKTUUECKOTO MPUIIOKEHHUS PACCMAaTPUBAEMBIX TEO-
peTuyeckux BompocoB. B mporecce 3Toi paboThl HEOOXOAUMO CTPEMUTHCS MTOHTH U 3aIIOMHUTh
OCHOBHBIE MOJIO)KEHHUSI PACCMaTPUBAEMOI0 MaTepHalia, MPUMEPHL, MOACHSIIOLIIUE €ro, a TakkKe
pa3zo0paThCs B WILTIOCTPATUBHOM MaTepuale.

PacuéTrHo-rpajduueckas padbora oprueHTUpPOBaHA HAa (GOPMUPOBAHUE U PA3BUTHE Yy 00Y-
YaIOLIUXCSl YMEHUN U HaBBIKOB MPOEKTUPOBAHUS U MPECTABICHUS PE3YIbTATOB UX MPOEKTHOM
JIEATEIBHOCTH C YYETOM M HCIOJIb30BAHUEM JIEHCTBYIOIINX HOPMAaTUBHBIX U METOAUYECKUX J10-
KYMEHTOB YHUBEPCUTETA.

B xozxe paGoThl CTyIeHTHI 3aKPEIUISIIOT TEOPETHUECKHUE 3HAHUS, TOy4YeHHbIE MPU U3yde-
HUU JUCUUIUIMHBI, TTy0)Ke 3HAKOMSTCS C amlmlapaTHOW OpraHW3aluedl W MpUHIMIAMH PaboThI
U (POBBIX BHIYUCIUTENBHBIX YCTPOMUCTB.

B nepuon pabGotel Hag PI'P cTymeHThl mony4aroT MpPaKkTHUECKUE HABBIKU MOJEIBHOTO
MPOEKTUPOBAHUS IHUQPPOBBIX BBIYMCIUTENBHBIX YCTpOilcTB. PacuetHo-rpaduueckas pabdora
MO3BOJISET JIyUIlIe MOHITh MAaTEMATHUECKOE MOJICTTUPOBAHNE OOBEKTOB M CUCTEM YIIPABICHHUS, a
TaK)Ke HACTPOMKY M allapaTHYI pealn3aluio Takux cucreM. CTyAeHThbl ydaTcsi IPUHHUMATh
000CHOBaHHBIE PEIICHHsSI MTyTEM CPABHEHUS BApUAHTOB, JIOTUYECKUX CYKICHUH, PACCMOTPEHUS
OCHOBHBIX TEOPETUUYECKHX MOJIOKEHUN; YMEHUIO KPATKO ¥ TOYHO HU3J1araTh X0/ PEIICHMUS.

[losicHuTenbHas 3amucKa JOJHKHA COJIEpPXKaTh: BBEJICHHWE, BApUAHT 3aJaHusl, OCHOBHYIO
4yacTh (pacueThl CO BCEMH IOSCHEHUSIMHU, CXEMBI, pPe3yJabTaThl MojenupoBaHus Ha DBM), 3a-
KITFOYEHHUE U CIIMCOK MCIOJb30BAHHBIX MCTOYHUKOB. OCHOBHYIO 4acTh, COTJIACHO TPeOOBaHUSM
TEXHUUYECKOTO 3a/laHus, pa30MBaIOT Ha pa3/eibl U MOApa3/ielibl, Ha3BaHWE KOTOPHIX JOJKHO CO-
OTBETCTBOBATh UX OCHOBHOMY COJIEPKAHMIO.

Brimonnennsiit Bapuant PI'P qoimkeH ynoBieTBOpsITh HOPMATUBHBIM JOKYMEHTAM YHU-
BEpPCUTETA, C KOTOPHIMU MOYKHO O3HAKOMHTHCS B OTJENI€ CTAHIAPTU3AIMHI WK Ha caliTe YHUBEP-
cuteta. OTCTYIUIEHHSI OT YKa3aHHBIX TPEOOBAHUN MOTYT CIYXHUTh OCHOBaHHEM [Isl BO3Bpara
MPOEKTa Ha UCIIPABJICHHE.
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10 Onucanne MaTepuaJIbHO-TEXHMYECKOro odecrnedeHHs1, He00X0AMMOro AJIsl 0Cy-
HIECTBJIEHHUS 00Pa30BaATEJILHOIO Mpolecca Mo AU CHUILINHEe (MOLYJII0)

10.1 YuyeOHo-1200paTOpHOE 000PYIOBAHUE

Tabnuua 6 — [lepeyenb 000pyI0BaHUs J1AOOPATOPUHU

Aynutopus | HammeHnoBanue ayauropuu (1abopaTopun) Hcnons3zyemoe o6opyno-
BaHUE
202/3 JlaGopaTopust 9BM u BEIYMCIUTEIBHBIX TPOMBIIII- IlepconanbHbIE KOMIIbIO-
JICHHBIX CETeH TEphI

10.2 TexHu4eckue M 31eKTPOHHbIE CPeCTBA 00y4eHH

[Tpu npoBeeHNH 3aHATUN UCTIONB3YETCS ayAUTOPHs, 000pyIOBaHHAS MPOESKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) JJIs1 0TOOpakeHus npe3eHTauuii. Kpome Toro, nmpu npoBeaeHUH
JEKIUH U MPAKTUYECKUX 3aHATUN HE0OXOIUM KOMIIBIOTEP C YCTAaHOBJIECHHBIM Ha HEM Opay3epoM
U IPOTPaMMHBIM 00€CTIeYeHUEM JUTsl IEMOHCTPAIMK MTPE3SHTAIHA.

11 Hurble cBeaenus

MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 UHBAJIMAOB

OcBoeHHE MUCIUIUIMHBI O0YYAOIUMUCSA C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 310POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMH OOY4YalOIIMMUCS, TaK U B OTIEIbHBIX
rpynnax. [Ipeamnonaratorcst crieluaibHbIE YCIOBUS AJIS MOTYYCHHUSI 00pa30BaHUs 00yUYarOIIMIU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nienarorndeckuii cocTaB 3HAKOMUTCS C TMICHUXOJIOT0-(DU3HOTOTHUECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OIPAaHUYECHHBIMH BO3MOXHOCTSMHU 3710pO-
Bbsl, MH/IMBUyaTbHBIMUA MPOTPAMMaMH PEaOMINTALNA UHBATUIOB (Mpu Hanmmuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAS MOAJIEpPKKa MpernoaBaHusl ThIOTOPaMHU, TCHXO-
JIoTaMH, COIMAILHBIMU paOOTHUKAMU, TIPOIICIIMMHU MTOJATOTOBKY aCCHCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusIMu MuHoOpHayku P® (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTHUBHBIE U pe-
(i1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUU COLIMOKYIBTYPHON peabuIuTaIlK C LEeNb0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU IMOJHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUHW C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [londop u
pa3zpaboTka y4eOHBIX MaTepUaIoB MPOU3BOAATCS C YUETOM MPEJOCTABICHUSI MaTepuaia B pas-
JUYHBIX (hopMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CPEICTB M HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nuctuiivHbl JuinamMu ¢ OB3 ocyliecTBIgeTcs ¢ UCMOIb30BAHUEM CPEICTB
o0OydeHus: O0IIero W CIenuaaTbHOr0 Ha3HAYCHUS (MEPCOHAIBHOTO U KOJUIEKTHBHOTO HCIIOIB30-
BaHMs). MatepruaabHO-TEXHUUECKOe 00eCIiedeHre MpeayCMaTpUBaET MPUCTIOCOOJICHNUE ayIUTO-
puit k Hyxaam aun ¢ OB3.

dopma npoBeACHUs aTTECTAllMK IJIs CTYACHTOB-UHBAIHNIOB YCTAaHABIMBAETCS C YUETOM
WHAUBUAYAIBHBIX TIcuXopu3nueckux ocodennocreit. st crynentoB ¢ OB3 mpexycmatpuBaet-
csl JocTymHas (GopMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TICUATHOW WM DIEKTPOHHOH (opme (I IUIl ¢ HAPYMIEHUSMU OIMOPHO-
JIBUTATEILHOTO armapara);




16

- B Ie4aTHOM (popmMe Min ANIEKTPOHHOH (opMe ¢ YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (VIS JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJaHus BCIYX (ISl JIUI C HAPYIICHUSIMU 3PEHU).

CtyneHTaM ¢ MHBaIWIHOCTHIO YBEIMUMBACTCS BPEMsS Ha IMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpHBaeTcsl AOCTyIHast (popMa mpeaocTas-
JICHUS] OTBETOB Ha 33J]aHUs, & IMEHHO:

- MMCbMEHHO Ha Oymare WM HaOOPOM OTBETOB HAa KOMIbIOTEepe (IS JIHIl C HApYLICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOXKHBIX BAPUAHTOB C MCIIOJIB30BAaHUEM YCIYT aCCHUCTEHTa (15
JIMI] C HApYIICHUSIMH OITOPHO-BUTaTEIBHOTO arapaTa);

- YCTHO (7151 JTUI] C HAPYIIEHUSIMH 3pEHHSI, OTIOPHO-ABUTaTEIHHOTO armapara).

[Tpn HeoOxoaMMOCTH ISt 00YHAIONIMXCS ¢ MHBAJIMIHOCTHIO MPOIeTypa OICHUBAHUS pe-
3yJIbTATOB O0YyUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Ipunoxenue 1

®OH/ ONEHOYHbLIX CPEACTB

no JIMCIMIIIMHE

«JlucKkpeTHbie CUCTEMbI YIIPABJICHUD)

Hanpasnenne noarotoBku

15.03.06 MexarpoHuka U poOOTOTEXHHU-
Ka

Hanpasnennocts (npoduis) oOpa3oBatensHON mpo- | Po6oToTeXHMUECKHE KOMIUIEKCHl U CH-

IpaMMBI CTEMBI
KBanmudukarnus BeITyCKHUKA bakanasp
I'ox Havana moAroToBKH (10 yuyeOHOMY IIJIaHY) 2020

®opma o0yueHHs

Ounas popma

TexHomorust 00yueHus

TpaguuuoHHas

Kypc

Cemectp

TpynoeMkocTs, 3.€.

3

6

4

Bua npomexyTo4yHoii arre-

cTauuu

ObecneunBaroliee NoapasieneHue

3ayeT ¢ OLEHKOH

Kadenpa «3nexTponpuBo 1 aBTOMaTH3AIMS TPOMBIIIICHHBIX

YCTaHOBOK»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHHS] KOMIIeTeHIUI

Ta6mmma 1 — KomneTeHmu u "HAMKATOPHI UX TOCTHKCHUS

Kon n HauMeHOBaHNE KOMIIE-
TEHIUU

NHaukaTopsl TOCTHKCHUS

[Tnanupyemble pe3ynabTaThl
o0y4YeHUs IO TUCITUTLINHE

O6menpodeccrnoHanbHbIE

OIIK-11 Cnocob6en pa3pabaTsi-
BaTh U MPUMEHSThH AJITOPUTMBI U
COBpEeMeHHBIEC U POBBIC TTPO-
TpaMMHBIE METO/IbI PACYETOB U
MPOEKTUPOBAHUS OTAETHHBIX
YCTPOMCTB U IOJACUCTEM Me-
XaTPOHHBIX U POOOTOTEXHUYE-
CKHMX CHUCTEM C UCIOJIb30BAaHUEM
CTaHIAapPTHBIX UCIIOJHUTEIbHBIX
U YIIPABIIAIOIIUX YCTPONCTB,
CPEICTB aBTOMATUKH, U3MEPH-
TEJILHOW U BBIYUCIUTEIBHOMN
TEXHHUKHU B COOTBETCTBHUH C TE€X-
HUYECKHUM 33/IaHueM, pa3pada-
THIBaTh IU(PPOBBIE ATTOPUTMBI
Y IPOrpamMMBbl YIIPaBICHUS PO-
OOTOTEXHUYECKHX CUCTEM

OIIK-11.1 3naeT ocHOBHBIE
THUIIBI CTAHJAPTHBIX UCTIOTHHU-
TEIbHBIX U YIPABISIOLINX
YCTPOMCTB, CPEICTB aBTOMA-
TUKU U U3MEPUTEIbHOM TeX-
HUKH, UX 3JIEMEHTOB U CIIOCO-
OBl UX IPUMEHEHHSI B paMKax
rHOKHX MPOU3BOACTBEHHBIX
CUCTEM

OIIK-11.2 YMeeT npuMeHATH
AITOPUTMBI U COBPEMEHHBIE
U POBBIE TPOTPAMMHBIE ME-
TOJIbI PACUYETOB U MPOECKTUPO-
BaHU OT/IEIbHBIX YCTPOICTB
U TIOJICUCTEM MEXATPOHHBIX U
POOOTOTEXHHUECKUX CHCTEM
OIIK-11.3 Biageet HaBBIKa-
MU pa3pabOTKH aIrOPUTMOB U
IpOrpaMM yIpaBJeHUsI aBTO-
MaTU3UPOBAHHBIX U POOOTO-
TEXHUUYECKUX CHCTEM

3HaeT ¢pyHIaMEHTAIbHBIC
MaTeMaTHYECKHUE 3aKOHBI
JTUCKPETHBIX CUCTEM YIIPaB-
JICHUsI YMeeT MMPUMCHATH
MaTeMaTUYECKHUE METOIbI
AJid pCHICHUA 3a1a4 JUC-
KpETHOTO yrnpasieHus Bna-
JACCT HaBbIKaMU HCIIOJIB30Ba-
HUS 3HaHUW MaTeMaTUKH MPU
pElIeHNH 3a/1a4 TUCKPETHOTO
yIpaBiIeHUS

Tabnuna 2 — [Macopt GhoH/Ia OLIEHOYHBIX CPEJICTB

KonTposmpyembie ®opmupyemas HaumenoBanme IToka3aTesiu oLeHKH
pa3aeJsbl (TeMbl) AUC- KOMIIETeHIUS OLICHOYHOI'0 Cpe/-
HMILJIMHBI cTBa
Tema 1-7 OIIK-11 3ammra  mabopa- | ApryMEHTHPOBAHHOCTh
TOPHBIX paboT OTBETOB
Tema 1-7 OIIK-11 PI'P [lonHOTa M TPAaBUIBLHOCTH
BBITMIOJTHEHUS 33/1aHUS

2 MeToauveckue MaTepHuaJibl, ONpeaesiiolue NpoueIypbl OHeHUBAHUS 3HAHM,
YMeHUii, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTepu3ywouue npouecc GopmMupo-

BaHHUS KOMIIeTEeHI NI

Mertonuueckue mMaTepuanbl, ONPEAEISIONINEe MPOUEAYypbl OLICHUBAHUS 3HAHUH, YMEHHIA,
HABBIKOB U (MJIM) OIBITA ACATEILHOCTHU, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-

MIUHEI (Tabswmma 3).

Tabmuma 3 — TexHoyornueckas Kapra
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HaunmeHoBaHnue oieHOYHOI'0
cpeiacrsa

Cpoku BbINOJI-
HeHMUSs

IIxana ouenunBa-

HHUA

Kpurtepun onenn-
BaHMA

6 cemecTp

IIpomeskyTounas arrectauus B gopme «3ayer ¢ OLEHKOW»

B TCUYCHHUEC Ce-

5 6aJuIoB — CTYJEHT

JlaGopaTtopHas padora 1 5 6atoB
MecTpa MoKa3aJl OTJIMYHbBIE
HaBBIKH TPUMEHCHHS
JlaGopaTopHas pabora 2 ;eC:;;eHHe € | 5 Gammos TOJTydeHHBIX 3HaHUU
¥ YMEHHIA TIPH pe-
B TEUEHHE Ce- WeHHH Ipodeccro-
JlaboparopHas paboTta 3 MecTpa 5 GamoB HANBHEIX 33724 B
paMKax yCBOCHHOTO
JlaGoparopuas pabora 4 B TCHCHHC €| 5 Gamnos y4eOHOro MarepHa-
MecTpa A,
JlaGoparopHas paboTa 5 B TCHCHHC  CC- | 5 sammos 1"‘1(?1?;131?1 XgTyHeHT
MecCTpa poune
HaBBIKH TPUMEHCHHS
Jla6oparopuas pa6oTa 6 B TCUCHHC  CC | 5 Gamnos TOTY4EHHBIX 3HAHHUH
MecTpa U yMEHHH [IPHU pe-
JlaGopaTtopHnast pabota 7 B TCHCHHC  CC | 5 Gamios E;iii;iii;? 0
MecTpa
paMKax yCBOCHHOTO
JlaGoparopHas pabora 8 B TCHCHHC €S| 5 Gamos ydeOHoro Marepua-
MecTpa 1.
B TEYCHHE Ce- 3 6anna - CTyzieHT
JlaboparopHast pabota 9 MecTpa 5 GamoB HOKa3all yJI0BJIETBO-
pUTEIHHOE BIIAJICHUE
HaBbIKaMHU IMPUMCHC-
HUS TIOJTYYCHHBIX
3HaHUU U YMEHUI
MIPH PEUICHUH TIPO-
(beccroHaIbHBIX 3a-
7a4d B paMKax yCBO-
€HHOTO Y4eOHOTO
MaTepuara.
PacuetHo-rpaduueckas B TEUECHME Ce- | 5o o 2 Ganna — CTyJIeHT
pabota MecTpa MIPOIEMOHCTPHUPOBAT
HEJIOCTaTOYHBIN
YPOBEHb BIIaJICHUS
YMCHUSAMU WU HABbI-
KaMU TIpU peIIeHUN
npodeccuoHaTbHBIX
3a7a4d B paMKax
YCBOEHHOTO y4eOHO-
ro Marepuaa.
HUTOIO: - 50 6amnoB

Kpurtepuu onieHKHu pe3y/1bTaTOB 00y4eHHs 110 JUCHUIINHE:
0 — 64 % oT MakCUMaJIbHO BO3MOXKHOM CyMMBbI 0aJlJIOB — «HEYAOBJIETBOPUTEIBLHOY (HEAOCTA-
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TOYHBIN YPOBEHbB IJIs TPOMEKYTOUHOM aTTeCTAIUH 110 JUCIUTLINHE);

65 — 74 % oT MakCHMaJbHO BO3MOXHON CYMMBI 0aJlJIOB — «yZOBJIETBOPUTEIHHOY (ITOPOTOBBIi
(MUHUMAIBHBIN) YPOBEHbD);

75 — 84 % oT MakCHMaJbHO BO3MOKHON CyMMBI 0aJlJIOB — «XOPOII0» (CpeIHUN YPOBEHb);

85 — 100 % oT MakcCHMMaTbHO BO3MOKHON CYMMBI OAJJTIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMAllb-
HBII1) YPOBEHB)

3aganus 1J TeKylero KOHTpoJst
JlaGoparopHblie padoThI

Jlabopamopnasa paboma 1. MonenupoBanue B cpene MATLAB (B coOTBETCTBUM C Ba-
pHAHTOM 3aJIaHus)
1) B uem oTnmune HempepbIBHBIX M AUCKPETHBIX cucteM? [IpuBenuTe mpuMepbl TEXHHUYECKHX
CUCTEM, B KOTOPBIX UMEET MECTO MPOIlecC KBAHTOBAHUS HENPEPHIBHOT'O CUTHAJIA.
2) B yem oTiiMuMe UMITYJIbCHBIX cUCTEM 1-ro u 2-ro pona? IlpuBenure npumMepbl TEXHUUYECKUX
CHUCTEM.
3) B uem npuHIMITHANIBHOE OTIMYUE UMITYJIBCHBIX CUCTEM OT PEICHHBIX U HU(POBBIX?
4) B kakoM ciiydae MOKHO npeHeOpedb 3¢deKToOM KBAaHTOBAaHHS MO YPOBHIO B MU(POBHIX CH-
cremax?
5) HazoBuTe OCHOBHBIE 2JIeMEHTBI 0000IIEHHOM CTPYKTypHOH cxembl JICY.
6) Kakue QpyHKIIMM peanu3yroTcs NpOCTEHIIMM UMITYJIbCHBIM 3JIEMEHTOM (KBaHTOBATeIeM)?
7) Kakue pyHkmum peanusyrorcs: GOpMHUPYIOUTAM 3JIEMEHTOM?
8) Uem oTiMUaeTcs SKCTPAIoIATOP HYJIEBOTO MOPSIKA OT MPOCTEHILIEr0 UMITYJIbCHOTO YJIEMEHTa?

Jlabopamopnasa pavboma 2. Monenuposanue [ICY, paznuyaromuxcs 1o THy KBaHTOBa-
HUSl HEMPEPBIBHOTO CUTHAJA, BHIY MOIYJSIIUUA UMIYIbCOB M MEPEAATOYHBIMU (PYHKIMSIMH He-
IPEPHIBHON YaCTU CUCTEMBbI
1) Ilepeuncnute OCHOBHBIE BUABI MOAYIIALNN M YKQXKHUTE B UEM UX pa3IHyHE.
2) Kakumu 4acTOTHBIMU CBOMCTBaMHU 00JIajiaeT (pUKCaTOp HYJIEBOTO MOPsAKA, U KaK OHU MOTYT
CKa3aThCs HAa JMHAMUKE UMITYJIbCHON CHCTEMBI?
3) 3anumure nepenaTtouHyr0 (QyHKIHIO (GOPMHUPYIOMIETO dJEMEHTa C MPSMOYTOIbHBIMH, (Tpe-
YT OJIbHBIMU, SKCIIOHEHITUAILHBIMH ) BRIXOHBIMUA UMITYJTbCAMH.
4) B yem cocTOUT HEOOXOAMMOCTh MPEICTABICHUS UMITYJIBCHOTO 3JIEMEHTa B BUJE IMOCIIEI0Ba-
TEJILHOTO COCTMHEHNUsI KBAHTOBATENS M (POPMHUPYIOIIETO dJieMeHTa?
5) B uem oTnmume AUCKPETHI pemeTdaTod GyHKIUU 0T O - QyHKIHUN?
6) Uto Takoe mpuBecHHAs HEMIPEPHIBHASI YaCTh CHCTEMBI?

Jabopamopnaa paboma 3 MonenupoBanue JICVY, paznuyaromuxcsi pacnojoXeHHEM
MPOCTEHIIEro UMIYILCHOTO 3JIEMEHTa (KBAHTOBATEINSI) B CUCTEME.
1) B uem cniennguka JACY, s KOTOPHIX HE MOKET OBITh BBIYUCIICHA TUCKPETHAs TepeaToOuHast
byHKIIINA?
2) Ilpusenute npumepsl ctpykryp ACY, cocrosime U3 aHaJIOTMYHBIX MOCIENOBATEIBHO CO-
€IMHEHHBIX 3B€HbEB, HO UMEIOIINE Pa3IMUHbIC MTepelaTOuHble (QYHKINU.
3) 3anumuTe nepegarounyro Gynkuio 3amMkHyToi JICY ¢ KBaHTOBaTe/IeM B KaHaje IIHOKH.
4) 3anumute nepenarouHyo ¢yaknuio 3aMkHyTor JICY ¢ KkBaHTOBaTeNneM B KaHajie oOpaTHOM
CBSI3H.

Jlabopamopnas pavoma 4. ViccnenoBanue ycronunBoctu moaenei JICY
1) Chopmynupyiite npsmoit meron oreHku ycroiunoctu JCY mo mepenatodHoit GyHKIUU
3aMKHYTOM CHCTEMBI, 3alTUCAHHON B P-hopMme.
2) Chopmynupyiite npsimoit meron oreHku ycroiumoctu JICY mo mepenatoyHol QyHKIUU
3aMKHYTOM CHCTEMBI, 3alIUCAaHHON B Z-(hopme.
3) Chopmynupyiite kputepuit ycroitunoctu Lllyp — Kona mns JICY.
4) Chopmynupyiite kputepuin ycronuuBoctd JICY, ocHOBaHHBIM Ha OWJIMHEHHOM TpeoOpa3o-
BaHUHU.
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5) B uem coctout ycnosue ycroiuusoctu JICY BTOporo nopsaka?

6) Kakas JICY sBnsieTcst aOCOMIOTHO YCTOWUNBON?

7) Omnpenenute BO3MOXKHOCTh obOecrieueHus abcomoTHol ycroiunBocThio st JICY 3amanHOR
CTPYKTYPHI?

Jlabopamopnaa paboma 5 Onenka nuHaMuku 1 TouyHoctu JACY
1) KakoBa qIMTENTBHOCTH MEPEXOTHOTO MPOIecca B aOCOMIOTHO YCTOMYHMBOW CHCTEME BTOPOTO
nopsiaka?

2) 3anumuTe BhIpAKEHUE, OMUCHIBAIONIEE U3MEHEHNWE OIMUOKH CHUCTEMBI, HCTIONB3Yys K03 du-
IIUCHTHI OIHNOKH.

3) Cnenaiite 3akimodeHure o nopsnake acrarudma JICY mo IUCKpeTHOW mepenaTodHor (PpyHKIuu
Pa30MKHYTOW CHUCTEMBI.

Jlabopamopnaa padoma 6. IloctpoeHue morapuPMUIECKON aMIUIUTYAHO-YACTOTHOU U
¢azo-yacToTHON XapakTepucTuk pazoMkHyToi JICY B QyHKIIMM aOCOMIOTHON MCEBIOYACTOTH B
cpene MATLAB
1) Uto o3HayaeT TepMUH «PUHUTHBINA CIIEKTP CUTHAJIa»?

2) CopmynmupyiiTe orpaHHYCHHUsI, CBA3aHHBIC C MPUMEHEHHEM Teopembl KoTenpHukosa - [llen-
HOHA.
3) Tlouemy norapudmuydecKas aMIUTUTYIHO-9acTOTHas U ¢azo-yactotHas xapakrepuctuku JICY He

MOT'YT OBITh TTOCTPOEHBI HETTOCPEICTBEHHO T10 JIMCKPETHOW MepeIaTouHOM (yHKIMer ciuctembl W (Z)?

4) OnumuTte NpoIeAypy MOCTPOCHHUS JOTapu(OMHUECKOW aMIUTUTYIHO-4acTOTHOM W (da3zo-
yactoTHOM xapakTepuctuk JICY B QpyHKIIMHM aOCOMIOTHON MCEBI0YACTOTHI

10 JMCKPETHOM nepenaToyHoit GpyHkiueit cuctemsr W (Z) .
5) HazoBute xapakTtepHble 0COOEHHOCTH JOTapU(PMHUECKONW aMIUTUTYIHO-4YaCTOTHOM XapakTe-
puctuku JICY.

Jlabopamopnas paboma 7.ConocraBieHnue rpagukoB HempepblBHBIX curHaioB B JICY,
PacCYMTAaHHBIX METOAOM MOJU(PHUIMPOBAHHOTO Z-NipeoOpa30BaHus U NOJYYEHHBIX ITyTeM MoJie-
nupoBanus B cpene MATLAB

nT
Xﬂ[( 0

1) Onumure npoueaypy NOCTpOeHUs pemierdaTtoid GyHKumu X/, - N METOI0M ApOOHOTO

KBaHTOBaHUS.
2) OnuumuTe Npoueaypy MOCTPOSHUS] HENPEPhIBHON NMEPeXOoAHON (YHKIUU CUCTEMBI METOJIOM
MOAUGPUIIMPOBAHHOTO Z-TIPeoOpa3oBaHUS.
3) HaiiTe CpaBHUTENIBHYIO XapaKTEPUCTUKY METOJaM APOOHOI0 KBAHTOBAHHS U MOIUPHUIIMPO-
BaHHOTO Z-TIpeoOpa3oBaHUs

Jlabopamopnas paboma 8. MonenupoBaHue UPPOBBIX BBIYUCIUTEIBHBIX YCTPOICTB,
pean3yIoNuX TUIIOBbIE 3aKOHBI YIIPaBICHUS
1) [IpuBenuTe nepeaarounbie GyHKINH TUPPOBBIX PETYIATOPOB, PEAUTU3YIOIIUX MEPeIaTOUHbIe
GYHKIMM TPOMOPIIMOHAILHOTO M WHTErpupytomiero 3BeHbeB, [IU-perymstop u IIHU/I-
perynsropa.
2) IosicauTe, B 4eM 3aKJII0YaeTCs MPUHIUI (PU3UIECKON pealn3yeMOCTH Ha IpuMepe IudpoBo-
TO peryisropa.
3) 3anumuTe nepenaTouHyo GYHKIUIO ITUGPOBOTO PETYIISATOPA, PEATU3YIONIET0 WHTETPATbHBIN
3aKOH pCryjaupoBaHusd, B ClIydac YUCJICHHOC UHTCIPUPOBAHUC IPOU3BOAUTHCA: a) MCTOAOM IIpsA-
MOYTOJIBHHKOB; 0) METOJIOM TpaIleIIHiA.

Jlabopamopnas paboma 9. Viccnenosanue moneneit JICY ¢ uudpoBbME peryiasTopamMu
1) B kakom caydae JICY ¢ nudpoBbIM BEIYHCIUTEIBLHBIM YCTPONCTBOM B KOHTYpE yIIPaBIICHUS
MO>KHO OTHECTH K UMITYJILCHBIM cucTeMam 1-ro ponaa?
2) [osicauTe GyHKIMOHATFHOE Ha3HAYEHUE € aHAJIOTO-ITU(POBBIX U MU(PPOAHATIOTOBBIX MPE00-
pazoBarteneii B ctpykrype ACY.
3) UTo BXOJUT B COCTaB UMITYJILCHOTO (QUIIBTPA, HCTIOIB3yeMOoTro /it Koppekiuu JICY?
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4) Kakue TpeOOBaHUS TPEABSBISIIOTCS K HepenaTodyHold (QyHKuuu 1udpoBoro perymisropa B
CIydae ero peaju3alHH: a) MOCIeOBATCIIbHBIM HMITYJIBCHBIM (UIBTPOM; 0) HMIYJIbCHBIM
¢GMIBTPOM B LIeNH 0OpaTHOM CBA3H; B) KOMOMHHUPOBAHHBIM UMITYJIBCHBIM (DHIIBTPOM?
5) HazoBuTe Tpu OCHOBHBIX MeToAa (OPMHpPOBaHUs (METOJa MPOTPAMMHUPOBAHUS) BBHIYMCIIH-
TETHHOTO AITOPUTMA IIUPPOBOTO BEIYUCIUTEIHHOTO YCTPOMCTBA.
Pacuerno-rpaduyeckas padora
(peanuzyercst B (hopMe MPAKTUIECKON TTOATOTOBKH )
HcxoaHblie 1aHHbIE 1JIA BHINOJHEHHUS pacyeTHO-Tpaduueckoid padoTbl

1. UccnenoBaTh TMHAMUYECKUE PEKUMBI HETHHEHHONW CHUCTEMBI METOIOM (Pa30BOM IMJIOC-
KOCTH ISl 3aIaHHOM CTAaTUYECKON XapaKTepUCTUKH HEIMHEWHOTO AJIEMEHTAa M MepeaaTOYHOMN
(GYHKLINY JIMHEHHON YaCTH CUCTEMBI.

2. OueHuTh THHAMUYECKHUE CBOIICTBA CUCTEMBI B CBOOOIHOM JIBHKEHUH.

3. OnpenenuTh HATMYUE aBTOKOJICOAHHI B CUCTEME, OIEHUTh UX YCTOMYUBOCTh U PACcCUU-
TaTh HapaMeTpBhI.
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