MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 31

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

(IOIDKHOCTB, Y. CTEIECHb, 3BAHUE)

H.B. PemeTnukosa

(MHHUIHAIB, (HaMHITIS)

(moxnuck)

«04» pespans 2025 r

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

«TeOpI/IH AUCKPECTHBIX CUCTEM YIPABJIICHUS»
(HammeHOBaHMe JUCIUILINHEL)

Kon nampasieHust moaroTroBKu/

27.03.04
CIEUAIBHOCTH

HanmMeHnoBaHue HaITpaBJICHU
HOHFOTOBKI/I/ CIICOUaJIbHOCTH

praBHeHI/Ie B TCXHHUYCCKHUX CUCTCMaAx

HanmenoBanue
Ynpasnenue u uHGpoOpMaTUKa B TEXHUYECKUX CHCTEMax
HaIpPaBJIECHHOCTH
®opma 00yueHus OYHO-3a04Has
'ox mpuema 2025

Canxkr-IlerepOypr— 2025




JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

CT. TIPETI. 04.02.25 M.C. bpynosn

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)

04.02.2025
[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

«04» despainst 2025 r, mpotokon Ne 3

3aBeayrommii kadempoit Ne 31
I.T.H.,Ipo . B.®. lumakos

(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

04.02.2025

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore

04.02.25 H.B. PemernukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHUE) (moamucek, nara) (MHUIMATEL, GaMuITHs)

04.02.2025



Annoranus

Jucuunnuna «Teopust TUCKPETHBIX CHCTEM YIPaBJICHUS» BXOIUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO 00pa3oBaHUsl — MpPOrpaMMy OakajgaBpHara MO HANPABICHUIO MOITOTOBKHU/
cnennainbHoctd  27.03.04 «VYmpaBiieHME B TEXHMYECKUX CHCTEMax» HaIpaBJICHHOCTH
«Ympasnenue u HHPOpPMATHKA B TEXHHUYECKUX cucTeMax». Jluciumuimaa peanusyercs kadheapoi
«Ne31y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMIICTCHIIUN:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

[MK-2 «CrnocoOHOCTh MPOBOAUTH BBIYHCIUTEIBHBIC SKCIIEPUMEHTHI C HCIOJIb30BAaHHEM
CTaHJApPTHBIX TMPOTPAMMHBIX CpPEICTB C IEJbl0 MOJIYYeHHUS MAaTeMaTHYeCKUX Mojenei
MPOIIECCOB U OOBEKTOB aBTOMATU3AINH U YITPABICHUSD

[IK-3 «CnocoOHOCTh K CO3[aHHI0 MaTeMaTUYeCKHX M HWH()OPMAIMOHHBIX MoOJeei
UCCIICTyeMbIX TIPOIECCOB, SIBJICHUH © OOBEKTOB, OTHOCAINIUXCS K MPOQECCHOHATBHON
JESITEIIbHOCTH

Conepkanre AUCIUIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX CBSI3AHHBIX C
MaTeMaTHYeCKUM OMHCAHUEM, aHAJIM30M U CHHTE30M JAMCKPETHBIX CUCTEM YIIPaBICHUSI.

[IpenogaBanue AUCHUILIMHBI TMPEAYCMATPUBACT CICAYIOIMIHE (QOPMBI OpPraHU3AIHUN
yueOHOro mpoiiecca: JIeKIUH, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
pabora cTyaeHTa, KypcoBO€ MPOSKTHPOBAHKUE, KOHCYIIbTAIUH.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYILUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOIHAS aTTECTAIUs B (hOpME DK3aMEHA.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBIseT 6 3a4eTHBIX enuHul, 216
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Teopust TUCKPETHBIX CUCTEM YIPABICHUS HAXOAUT IIMPOKOE NPUMEHEHHUE B CBA3H C
IIOBCEMECTHBIM HCIOJIb30BAHUEM BBIYMCIMTEIBHON TEXHHMKH, KaK B IIPOLECCE NPOEKTUPOBAHUSA
CHCTEM, TaK M B KaueCTBE YMPABISIOMIUX CPEACTB. DTUM OOYCIIOBJICHA I€IeCO00pa3HOCTh
yIIIyOJI€HHOTO M3Y4YEHHUs AUCUUILIMHBL «Teopus AUCKPETHBIX CHUCTEM YIIpaBIICHHUS» B paMKax
MOJArOTOBKH 110 HarpasyieHuto 27.03.04 «YnpaBiieHHE B TEXHUYECKUX CUCTEMAX).

1.2. JlucuunivHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEMOH  y4aCTHHUKaMH
00pa30BaTe/bHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHUS MO AUCLUUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIIETEHIIMUSIMU WM UX YacTsAMH. KomneTreHIMy 1 MHAMKATOPhl UX AOCTUXKEHUS IPUBE/IEHBI B
tabnuue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB UX JOCTHXKEHMSI

Kareropus (rpymnma) Kon u Kon n nanmMeHoBaHue UHIMKATOPA JOCTHXKEHUS
HAaMMEHOBAaHHE
KOMIIETEHIINHU KOMIIETEHLIUH
KOMITCTCHIINH
YK-2 Cnocoben
ONpeNEeNsATh Kpyr
3aJ1a4 B paMKax
MIOCTaBJIEHHOM 1IeNn
U BBIOMpATH
ONTUMAJIbHBIE VYK-2.3.3 3HaTh BO3MOXKHOCTU U OTPAaHUYECHUS
YHuBepcanbHbIC
KOMITETEH I CIOCOOBI X PUMEHEHUS ITU(POBBIX HHCTPYMEHTOB IS
pelIeHus], UICXOJs U3 | PEIICHMs OCTABICHHBIX 3aa4
JIEHCTBYIOIUX
MIPaBOBBIX HOPM,
UMEIOIIHNXCS
pecypcoB U
OrpaHUYECHUN
[1K-2 CriocobHOCTH
MIPOBOJIUTH
BBIYMCIIUTENIbHbBIE
AKCIIEPUMEHTHI C
HCIIOJIb30BaHUEM [IK-2.¥.1 ymeer nony4aTb MaTEMaTUYECKHE
CTaHJAPTHBIX MOJIENN 00BEKTOB NMPOQecCrOHAIbHON
[TpodeccuonanpHbie | MPOrpaMMHBIX NeATETbHOCTH
KOMIIETCHIIUU CPEACTB C LIEJIBIO [1K-2.B.1 Bnaneer HaBbIKaMU POBEACHUS
MOJTyYeHUS BBIYMCIIUTENIbHBIX 3KCIEPUMEHTOB MPU TOMOIIH
MaTeMaTHYECKUX CTaHJAPTHHIX MPOTPAMMHBIX CPEJICTB
MOJIEJIEN TTPOLECCOB
1 00BEKTOB
aBTOMAaTU3aluu 1
YIPaBJICHUS
[1K-3 Crocobnocts | I1K-3.3.1 3HaeT NpUHIMITEI TOCTPOCHHUS
K CO3JJaHHIO MaTeMaTHYeCKUX U HHPOPMAITMOHHBIX MOJIEIICH,
[TpodeccuonanpHbie | MATEMAaTHYECKUX U B TOM YHCJI€ MHTEJUIEKTYyaJIbHBIX
KOMIICTEHIINH WH(pOPMAITMOHHBIX [IK-3.VY.1 ymeeT npoBOIUTH UCCIEAOBAHUS
MozeIen MIPOLIECCOB, SABIEHUH U 0OOBEKTOB, OTHOCSIIIMXCS K
HCCIIEYEMBIX poeCCUOHATBHON EATETLHOCTH, B TOM YHCIIE




MIPOIIECCOB, SBJICHUIA | C UCTIOJb30BAaHUEM TEXHOJIOTUN UCKYCCTBEHHOTO

1 00BEKTOB, HHTEIICKTA

OTHOCSIIIIAXCS K T1K-3.B.1 Bnageetr MeTogaMu NOCTAHOBKH 3a1au

npoeCCHOHATBHON | M 00pabOTKH Pe3yabTaTOB KOMITBIOTEPHOTO

eITEIbHOCTH MOJICIIMPOBAHUS SBJICHHM, OTHOCSIIIMXCS K
podecCHOHAIBHON IeATEIbHOCTH

2. Mecro nucuurmHbl B cTpykType OI1

JucuumnimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:

— «MaremaTnka. AHaTIMTHYECKasi TEOMETPUS U JIMHEelHas anreOpay,

— «OJEKTPOTEXHUKAY,

— «Teopust aBTOMaTHYECKOIO YIPABICHUS».

3HaHUsA, MOJYYECHHbIE NPU HM3YyYEHWHM Marepuana JaHHOM JMCHMIUIMHBI, MUMEKT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YUEHUH IPYTUX JTUCIUILINH:

— «MnenTndukanusa u AMarHOCTUKA CUCTEM YIPABICHUS,

— «lIpoekTupoBanue 31€KTPOIPUBOIOBY.

3. O0BeM U TpyI0EeMKOCTb TUCIUILIAHBI
Jaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH 110 CEMECTpaM) IPEeCTaBICHbI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

N Tpyn0eMKOCTb 10 ceMecTpam
Bun yuebnoit paboTbl Bcero Ne8 N9
1 2 3 4

Oowasn mpyooemKochib oucCyunIuHbL, 6/ 216 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npaxmuueckoit n0020moeKu 33 11 22
AyoumopHnuie 3anamus, BCEro vac. 68 34 34
B TOM YHCIIE:

nexuuu (JI), (dac) 17 17

npakTudeckue/ceMunapckue 3anarus  (I113), 17 17

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 17 17

KypcoBoii npoekT (pabdota) (KII, KP), (gac) 17 17

HK3aMeH, (Jac) 27 27
CamocmoamenvHnas paboma, Bcero (dac) 121 47 74
Buo npomesicymounon ammecmayuu: 3a4er, 35 3auer
mudd. 3auger, sx3amen (3auer, Audd. 3auq, K3, OK3.
K3 F*) 3auer

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCIUTUIAHEI IO pa3ieiaM | BUAAM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIHUIUIAHBI, HX TPYTOEMKOCTh

Jlexum | 113 (C3)| JIP KII CPC

Pazenel, TeMBI TUCITUTUIMHEI (uac) (dac) (4ac) (qac) (qac)

Cemectp 8




Pazznen 1. Beenenue 2 2
Pazgen 2. MaremaTtnaeckoe ONMCcaHue JUCKPETHBIX 3 4 10
CHCTEM
Pa3znen 3. YcTolunBOCTh M Ka4€CTBO JUCKPETHBIX 2 2 7
CHCTEM
Pasnen 4. AHAU3 TUCKPETHBIX CHCTEM 3 4 8
Pazznen 5. CunTe3 mudpPOBBIX PEryIsSTOPOB 4 5 10
Paspen 6. JIMCKpeTHBIC CHCTEMBI B TIPOCTPAHCTBE 5 5 10
COCTOSIHMI
Hroro B cemectpe: 17 17 47
Cemectp 9
Brimonnenue KypcoBoii paboThI 17
Hroro B cemectpe: 17 17 74
Uroro 17 17 17 17 121

HpaKTI/I‘leCKaﬂ IIOAroTOBKAa  3aKJIO4YacTCsad B  HCIOCPCACTBCHHOM  BBLIIIOJIHCHUUA

Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
paszaena

HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKITHOHHBIX 3aHATHH

1

Baenenue.

OcHoBHble noHsTHA. Kiaccudukanus curnanos u cucreM. OcoO€HHOCTH IU(PPOBBIX
cucteM. MeToapl uccienoBaHUs HUQPPOBBIX cucTeM. KBaHTOBaHME HENPEPHIBHBIX
curHanoB. KBanTtoBanue 1o BpeMeHu 1 ypoBHI0. Teopema KorenbHukosa-1lleHHOHA.
[Tudposble 3akoHbI ynpasieHus. Onucanue padoTsl 1H(poBoit yactu. OnepaTropHbie
Mozenu. BoccraHoBieHHME HENpepbIBHBIX CHUrHaIoOB. [loHsATHE sKcTpamonisTopa.
dukcaTop HyJlIeBOro nopsjka. Jlpyrue sKCTpamnoyisiTopsl.

MaremaTnueckoe onucaHue TUCKPETHBIX CUCTEM.
z-nipeoOpa3zoBaHue. Bpruucnenne wuzo0paxenuit. CBoiicTBa z-mpeoOpazoBaHMS.

BoccranoBienne  opurusaa. NmMmnynecHas  xapakrepuctuka. JluckperHas
nepenatoyHas ¢ynkuus. Hynun w momoca. TumnoBble NepexoAHbIE IMPOLECCHI.
dusnueckas pearn3yeMocCTb.

VY CTONYMBOCTh ¥ KAYECTBO TUCKPETHBIX CUCTEM.

VYcroitunBocts mo  A.M. JlamyHoBY. YCTONYMBOCTh  JIMHEMHBIX  CHUCTEM.
Anrebpanueckue kputepuu ycroiuuoctu. Kpurepuit MuxaitnoBa Jj1si JUCKPETHBIX
cucteMm. Kpurepuii HalikBucta 11 JUCKPETHBIX CUCTEM. 3anachl yCTOMYUBOCTH.
WMHTerpaibHble IOKa3aTeNId KayecTBa.

AHanIn3 AUCKPETHBIX CUCTEM.

JluckpeTu3aiys HenpepbIBHBIX MporieccoB. KBaHTOBaHME HENPEPHIBHBIX (YHKIUH.
Boccranosnenue HenpepbIBHBIX GyHKIMI. MoauduimpoBanHoe z-npeoOpa3zoBaHue.
AHaJ0roBbIE MOJENIN JUCKPETHBIX CUTHAJIOB. AHAJIOr0oBasi MOJEIb AKCTPANOJIATOpa.




NmMnynbcHas MOJEIb JUCKPETHOIO CUTHANIA. JIHCKpeTH3anust UMITYJIbCHON CUCTEMBI.
JluckpeTHast MOIeTTb O0OBEKTA ¢ IKCTpAOISTOpoM. [Iporieccrl Mex 1y MOMEHTaMU
kBaHTOBaHUsA. CKpbITHIE KoJieOanusi. PoOacTHOCT®.

CunTe3 mu(pOBBIX PETYIATOPOB.

[TepeoGopynoBaHue HEMpPEPHIBHBIX PEryyisTopoB. YHCIEHHOE WHTErpUpPOBaHUE.
YacroTHas KOppeKuus. YCTOWYMBOCTH perynstopa.  OtoOpaxeHue Hyned wu
nostocoB. GUKTUBHOE KBAHTOBaHKE. ANIPOKCUMAIIMSI YACTOTHOM XapaKTEepUCTHKH.
OntumanbHOe iepeodopynoBanue. Perymnsropsl Hu3Koro nopsaaka. Ludposoit ITH]]
peryasTop. Anepuoauueckoe ynpasienue. [Iporeccbl MUHUMaIbHON AJTUTEIBHOCTH.
CuHTre3 perynsropa mo 3TaJoHHONW Mojenu. CHHTE3 C MOMOIIBI0 OUIMHEHHOTO

npeoOpa3zoBaHusi. AJITOPUTM CHHTE3a PETYyJIATOpa ¢ ucrnoiab3oBanuem JIADOUX.

JIMCKpeTHBIE CUCTEMBI B IPOCTPAHCTBE COCTOSTHUM.

YpaBHEHHUS COCTOSHUSI JTUCKPETHBIX cuctem. OOmiee pemieHne ypaBHCHHMA
cocTosiHus. JluckpeTusaus METOAOM MATPUYHOW IKCIIOHEHTHI. YIIPABIISIEMOCTh WU
Habmoaemocth. Kpurepun ynpasnsiemoctd U HabmonaeMoctd. CuHTe3 UPPOBOTO
MOJQJIBHOTO yIpaBjieHus. MojanbHoe ynpaBlIeHHE MPU HEMOIHBIX M3MEPEHHUSX.

CunTe3 1udpoBOTro HAOIIOAATENS TOJTHOTO MOPSIKA.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

N3 HUX Ne
No 3 DopMbI TpynoeMKOCTb | TIPaKTHYECKOH | pa3ziel
i TembI MPAKTHYICCKHUX 3aHATHIA | MPAKTHICCKHX , MOJITOTOBKH, a
3aHATUH (dac) (dac) JUCITATI
JIMHBI
Cemectp 9
1 | YpaBHeHHUs COCTOSHUI KommnbroTepHsrit 3 0 6
JTMCKpEeTHBIX cucteM. [lepexon IPAaKTUKYM
OT IepelaTOuYHON (PYHKIINU B
IPOCTPAHCTBO COCTOSIHUNA U
o0OpaTHo.
2 | UccnenoBanue yctounBocTH, | KoMmbroTepHBIH 3 1 6
YIIPaBJIIEMOCTH U NPaKTHKYM
Ha0J1I0/1aeMOCTH B
MIPOCTPAHCTBE COCTOSHUMN
3 | Meronsl amckperuszanuud B | KoMITbIOTepHBII 3 0 6
IPOCTPAHCTBE COCTOSIHUHM OPaKTHKYM
4 | MopanpHOe yripaBieHHE B KomnbrotepHsiit 4 0 6
JUCKPETHBIX U IIU(PPOBBIX NPaKTHKYM
crcTeMax
5 | HaGmonatomue ycrpoiictBa B | KommbroTepHbIi 4 1 6
JMCKPETHBIX W IH(POBBIX PaKTUKYM
cucreMax
Bcero 17 2

4.4. JlabopaTopHble 3aHATHS

Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1a00paTopHbIX paboT TpyaOEMKOCT®, | PAKTHUECKOH | pasjeiia
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 8
1 | Hudpossie GUIBTPHI 3 1 1-2
2 | uckperusauus CHUCTEM, 3aJIlaHHBIX 3 1 2
nepeaaTouyHON GyHKIuen
3 | BpeMmenHbIe XapaKTepUCTUKUA AUCKPETHBIX 2 1 2-3
CHCTEM
4 | YacToTHBIE XApaKTEPUCTUKH JUCKPETHBIX 2 1 2-4
CHCTEM
5 | Hudposoii [N/ perynstop 4 1 5
6 | JIuCKpeTHBIE CHUCTEMBI B  IPOCTPAHCTBE 3 1 6
COCTOSIHUM
Bcero 17 6

YAOBJICTBOPAKOLICTO 3aAaHHBIM I1OKa3aTCIIsIM

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
[enb KypcoBO# pabOThI: 3aKpeIICHHE HABBIKOB MIOCTPOSHUS M aHAIM3a MaTEMAaTHYECKUX
MoOJIeNIel TUCKPETHBIX OOBEKTOB YIPABJICHHS; BBHIOJIHEHUSI CUHTE3a JUCKPETHOTO PETryJsTopa,

Hay4YHO-TEXHUUYECKHUX OTYETOB IO pe3yibpTaTam uccienoBanuii CAY.

YacoB HpaKTHHGCKOﬁ IIOATrOTOBKU: 3

[IpumepHbIe TeMBbI 3a/1aHUi HAa KypcoBYIO paboTy npuseaeHsl B paznene 10 PII/I.

4.6. CamocrosrenbHas paboTa 00yJaronuxcs
Bunbl camocTosiTenbHON paboThI U €€ TPYJA0EMKOCTh ITPUBEICHBI B TabIHIe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAO0EMKOCTh

Ka4yeCTBa, OBJIAJACHHUC HABBIKAMH II10JI'OTOBKHU

Bua camocrositensHOM paboThI BICIZEO’ Cewmectp 8, uac Cemectp 9, uac

1 2 3 4
W3yueHne TeopeTHyecKoro Marepuasia 20 20
nucuuruael (TO)
Kypcosoe npoektupoBanue (KII, KP) 30
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 12 10
ycneBaemoctu (TKVY)
IToaroToBKa K MpOMEXYTOYHOM 15 14
attecranuu (ITA)

Beero: | 121 47 74

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS

JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONMIUXCS IO TUCIUIUIMHE (MOJTYITIO)

yqe6HO-MCTOI[I/ILIeCKI/IC MaTCpHraibl JIs CaMOCTOSTEIbHOM pa6OTBI 06yqafom1/1xc;1 YKa3aHbI B
.. 7-11.

6. [lepeyeHb MEUATHBIX M AJCKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb eYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B TabmuIle 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/ ‘ bubnmorpaduueckas ccpiika

‘ Komtuectso




URL anpec AK3EMIUTSIPOB B
oubmoTeke
(kpome

ANEKTPOHHBIX
IK3EMILISIPOB)

[{udpoBble CUCTEMBI aBTOMATUYECKOTO YIIPABJICHHS : yueo.

nocobue /O. O. XKapunos, U. O. XKapunos ; C.-IleTep0. roc.

VH-T a9POKOCM. IPUOOPOCTPOCHHUS. - DIIEKTPOH. TEKCTOBBIC

nmad. - CII6. : Usn-Bo I'VAII, 2019. - 113 c.

JuckpeTHble HHOOPMAIIMOHHO-U3MEPUTEILHBIC CUCTEMBI:

yueb. nocobue / P. H. Manaxanos ; C.-Ilerep0. roc. yH-T

A’POKOCM. TPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBEIE JIaH. -

CIIb. : Uzn-Bo I'YAIL, 2009. — 111 c.: un.

7. IlepeyeHb AIMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIICKOMMYHUKAIIMOHHOU ceTn «THTepHeT»
[epeuenn DJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UHPOPMAIIMOHHO-

TEJICKOMMYHUKAIMOHHONW ceTh «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBe/ieH B Tabimie 9.

Tabmuma 9 —

[lepeueHs DIEKTPOHHBIX 00pa30BATEIBHBIX PECYpPCOB HWHGOPMAIMOHHO-

TGHCKOMMYHI/IKaL[HOHHOﬁ CCTHU ((I/IHTepHeT»

URL anpec

HaunmenoBauue

He npenycmorpeno

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeyeHb TPOrpaMMHOTO OOECHECUEHUS, HCIOJIB3YEeMOTO TMPH OCYIIECTBICHUN
00pa3oBaTeNLHOTO MpOoIecca MO JUCIUILTHHE.
[lepedeHpb UCTIONB3yEeMOT0 TPOrPAaMMHOTO oOecTieueHus npejctanieH B Tadumuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/ HammMmenoBanme
MatLab
8.2. IlepeucHb MH(POPMAITMOHHO-CIPABOYHBIX CHCTEM,UCIIOTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE
[lepeyenr wucCHoNB3yeMbIX HWHOOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEACTABIECH B
Tabmmite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t

Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a

CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3bpl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa30BaTeNbpHOTO Mpoliecca Mo IUCIUIUTHHE, IPeCTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CoctaB MaTepHallbHO-TEXHIUYECKOH 0a3hI




Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

2 MynpTUMeaUiHAS JIEKUIUOHHAS ayIUTOPHS

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTallun

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Crincox BOIPOCOB K 3K3aMEHY;
TecTsl.

3auer Crircok BONpoCoB;
TecTsl.

Brinonnenue kypcoBoii paboThbl OKcrepTHas OLIEHKAa Ha OCHOBE TPeOOBaHUMN K
COJICPKAHUIO KypCOBOM paloThI o
JUCIUILINHE.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl  YHUBEpCUTETa,  IIpaBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabnuna 14 —Kputepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutpHad mIKana P P bopvp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MOJOKEHHUS C MPAKTUYECKOM
JESITEIILHOCTHIO HAIPABJICHIS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClIelMaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOM CIIeMAaTN3NPOBAHHBIX TTOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY HM3JIaracT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
«yIOBIICTBOPUTEIILHO» | JINTEPATYPHI;

«GAYTCHO» — JIOIYCKAeT HeCYIECTBEHHbIE OIMOKN 1 HETOYHOCTH;
— UCIIBITBIBAET 3aTPYAHEHUs B INPAKTUYECKOM IPUMEHEHUW 3HAHHUU
HallpaBJICHUS;




OI1reHKa KOMIIETEHITN

5-0aubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,

— 3aTpyAHsieTcs B (OpMYyIUPOBaHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

MarepHana;
PAacCMOTPEHHH TMPOOIEM B KOHKPETHOM HAIPaBICHHUH;

— HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHUS,
— He QOpPMYIUPYET BHIBOJAOB U 000OIICHHIA.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
— JIONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  IIpH

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Kon
Ne i/ [Tepevenn BOmpocoB (3a1a4) ISl SK3aMeHa HHMKaTOpa
1 [Tonstue nngposoii aBromarnaeckoit cucremsl (LIAC) YK-2.3.3
2 [Tpumenenue ALIIT u ITAII B IIAC IIK-2.V.1
3 [Tpeumymecta u Henocratku [AC I1K-2.B.1
4 Metoan! uccnemopanns IAC TIK-3.3.1
5 KBaHTOBaHUE 110 BpEMEHU U YPOBHIO IIK-3.V.1
7 VIMITynbCHBIE U PEJICWHBIE CUCTEMBI [1K-3.B.1
7 Teopema KorenbpHnkoBa YK-2.3.3
8 [TonsiTue sxcTpanonsTopa YK-2.3.3
9 Pukcarop HyJI€BOIro NOpsAKa YK-2.3.3
10 [TonsiTue Z-npeoOpa3zoBaHus YK-2.3.3
11 Boruncnenue nzo0paxxeHuit YK-2.3.3
12 CoiicTBa Z-nipeobpa3zoBaHus IIK-2.V.1
13 BoccranoBiieHrne OpurnHaIoB IK-2.V.1
14 HmnynbcHas XapakTepUCTUKA JIMHEHHON TMCKPETHON CUCTEMBI (B [IK-2.V.1
nanpHemem JIJIC)
15 JuckpetHas nepenarounas gynkuus (AI1D) IIK-2.V.1
16 Hynu u nomtocer 11O [IK-2.V.1
17 VYcroituuocts JIJIC IIK-2.V.1
18 Anrebpanueckie KpUTEpUH YCTOHUMBOCTH I1K-2.B.1
19 Kpurepuit Muxaitnosa mst JIJIC I1K-2.B.1
20 Kpurepnii Haitksucra s JIJIC I1K-2.B.1
21 CkpbIThIe KOsieOaHus [1K-2.B.1
22 PobacTHOCTB [1K-2.B.1
23 3amava rmepeoO0opyT0BaHUS HEMPEPHIBHBIX PETYIIATOPOB IK-2.B.1
(B nanpueiimem [THP)
24 Yucnennoe nunrerpuposanue npu [THP [1K-2.B.1
25 YcroitunBocth M(poBeIX perynstopos mpu [THP IIK-2.B.1
26 OTtobOpaxkenue Hysel u nomtocos rpu [THP I1K-3.3.1
27 Aneprou4ecKoe yrpaBjeHHe [1K-3.3.1
28 CuHHTe3 ¢ TOMOIIBI0 OUITHHEHHOTO peoOpa3oBaHus I1K-3.3.1
29 MonudunrpoBanHoe Z-npeobpa3oBaHue [1K-3.3.1
30 AHaJ0roBbIE MOJIENIN JUCKPETHBIX CUTHAJIOB I1K-3.3.1




31 AHaIIOTOBast MOJIEh YKCTPATIOJIATOPA I1K-3.V.1
32 MMnynbcHast MOJENb JUCKPETHOIO CUTHAJIA IIK-3.V.1
33 JluckperHast MOJIeN b O0BEKTA C AKCTPATIOJIITOPOM [1K-3.V.1
34 ITpouecchl Mex]1ly MOMEHTAMHU KBAHTOBAHHUS IIK-3.V.1
35 ®dukTrBHOE KBaHTOBaHMe rpu [THP I1K-3.V.1
36 Annpokcumanus 4acTOTHOM xapaktepucTuku npu [THP [IK-3.V.1
37 OnTumManbHOE 1epeodopyI0BaHNe I1K-3.B.1
38 JlMcKkpeTHbIE CUCTEMBI B TPOCTPAHCTBE COCTOSIHUI I1K-3.B.1
39 Y CTONYMBOCTh AUCKPETHBIX CUCTEM B IPOCTPAHCTBE COCTOSIHUMI [IK-2.V.1
40 JuckpeTusanus B IpOCTPAHCTBE COCTOSTHUIM I1K-2.V.1
41 JINCKpETHBIN PErynsiTOp COCTOSHUS YK-2.3.3
42 JluckpeTHbIN HAOIIOAATENb COCTOSTHUS VYK-2.33
Bomnpocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/ [Tepedens BonpocoB (3a1av) 1uist 3adeta / nudd. 3auera HHMKaTOpa
1 XapaKTepUCTUUYECKUI TTOJTMHOM JMCKPETHON cuctembl B npoctpaHcTBe | YK-2.3.3
COCTOSTHUM
2 Y CTONYMBOCTD JINHEWHBIX TUCKPETHBIX CUCTEM B IIPOCTPAHCTBE [IK-2.V.1
COCTOSTHUI
3 Kanonnyeckre opMbI B IPOCTPAHCTBE COCTOSHUM IS JUCKPETHBIX [IK-2.B.1
CHCTEM
4 Kanonnyeckast popma ynpapiasieMOCTH B IPOCTPAHCTBE COCTOSTHUI [1K-3.3.1
5 Kanonuueckas ¢popma HaOII0Aa€MOCTH B MPOCTPAHCTBE COCTOSIHUIMA IIK-3.V.1
6 Pemienue ypaBHeHUI COCTOSIHUSI TUCKPETHONU CUCTEMBI I1K-3.B.1
7 Juckperusaius MeTo1oM Diisiepa B IPOCTPAHCTBE COCTOSTHHUM YK-2.3.3
8 Juckperusanus METOI0M MaTPUYHON SKCIIOHEHTHI YK-2.3.3
9 [lepexon u3 mpocTpaHCTBA COCTOSHUM K NEpeJaTOuHON (pyHKINN YK-2.3.3
10 [lepexon ot auckpeTHON mnepenarouHoil (QyHkuMHM K KaHoHuueckod | YK-2.3.3
¢dbopme ynpaBisieMOCTH
11 [lepexon ot auckperHol mnepenarouHoil (yHkuuu Kk kaHoHuueckoit | [1K-2.V.1
(dhopme HabIIOTaEMOCTH
12 VYnpapisieMocTh U Ha0II01aeMOCTh JUCKPETHBIX CUCTEM [IK-2.Y.1
13 Kpurepun ynpaniisieMOCTH B IPOCTPAHCTBE COCTOSTHAN [IK-2.V.1
14 Kpurepun HabI101a€MOCTH B POCTPAHCTBE COCTOSIHUM I1K-2.B.1
15 udposoe MotanbHOE yrpaBiIeHHEe [1K-2.B.1
16 XKenaemple MOIIOCH MOIATBHOTO PETYIISATOPA JUCKPETHONW CHCTEMBI I1K-2.B.1
17 CuHre3 1npoBOro MoIaJIbHOTO PETyIsTopa IIK-2.B.1
18 MopnansHOE ynpaBi€HHE NPU HEMOIHBIX HM3MepeHusx B auckpeTHex | [1K-3.3.1
CHUCTeMax
19 JluckpeTHbIit HabJIIOATEIh TTOJTHOTO MOPSAKA I1K-3.3.1
20 CuHTe3 TMCKPETHOro HAOII0AaTeNs [1K-3.V.1
21 JKenaemble moIHOCH JUCKPETHOTO HAOII01aTeNs [IK-3.V.1
22 JlnHamuKa HaOIr01aTelNs TMCKPETHOW CHCTEMBI [IK-3.V.1
23 3aMKHyTas CUCTEMA C PETYJIATOPOM U HaOII0AaTeIeM [1K-3.V.1
24 Bei0op mointocoB 3aMKHYTOH AMCKpeTHOH cuctembl B mpoctpanctse | [1K-3.B.1
COCTOSIHMI
25 WccnenoBanue yctolunBocTy JUCKpeTHBIX cucteM B MatLAB IIK-3.B.1
26 HccnenoBanue ynpasisieMocTd 1 Habmogaemoctu B MatLAB I1K-3.B.1




27 CuHTE3 AUCKPETHOTO MOoIanbHOTO perymsitopa B MatLAB YK-2.3.3

28 Cunte3 nuckperHoro Habmronarens B MatLAB YK-2.3.3

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJHEHUSI KYPCOBOM pabOThI

No /i [IprMepHbIi IepeYeHb TeM JUIS KyPCOBOTO IPOSKTHPOBAHUS/BBINIOIHEHHS KYPCOBON
B paboThI

Cunre3 mmudposoro [N ]] perynsropa aiis 3a1aHHOTO 00OBEKTa

CuHHTEe3 KOPPEKTHPYIOIIEro yCTpoiicTBa ¢ moMotibio W-ipeodpa3oBanus

Cunres 1u(poBOro peryasTopa COCTOSIHUS ATl 3aJaHHOI0 00BbEKTa

CuHres 1ndpoBoro MoIaJbLHOTO PErysTopa JAJis 3aJaHHOT0 00bEKTa

OB WN|F-

CunTe3 nudpoBOro perynstopa ¢ HaOI0AaTeNIeM COCTOSHUS ISl 3aJaHHOTO 0ObEKTa

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeCTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB JJIs TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

1 AmnanoroBeie CAY Taxke Ha3bIBAIOT
a) MU POBBIMU

0) IUCKPETHBIMU

B) THOpUTHBIMU

I') HEIPEPHIBHMU

2 Dta onepanus — HeJIMHEelHHa
a) KBAaHTOBAHUE 110 YPOBHIO

0) KBaHTOBaHUE 10 BPEMEHH
B) 1udepeHunpoBanme

') MHTETPUPOBAHUE

3 [ToTtepst nH(bOpPMALIUH TPOUCXOAUT NTPU KBAHTOBAHUU
a) 10 BPEMEHHU - J1a, HE 110 YPOBHIO — HET

0) 1O YpPOBHIO - J1a, IO BPEMEHU - HET

T) ¥ 110 BpEMEHH, U 110 YPOBHIO — 1a?

1) ¥ BpEMEHH, 110 YPOBHIO - HET

4 IJATII nmpeobpazyer

a) HETIPUPBIBHBINA CUTHAT B TUCKPETHBIN
0) AUCKPETHBII curHai B HudpoBoi

r) Hu(pOBO CUTHAT B aHATIOTOBBIN

1) U POBOM CUTHAT — JTUCKPETHBIHN

5 KBaHTOBaHME 110 BpEMEHH OCYIIECTBIISIETCSI
a) BBIOOPOM OT/IEIIbHBIX OTCUCTOB

0) OKpyTJIeHuEM

I') oriepanueil CBepTKU

1) pasioxxeHueM B psin Dypbe

6 KBaHTOBaHME IO YPOBHIO OCYIIECTBIISETCS
a) BBIOOPOM OTJENIbHBIX OTCUETOB

0) OKpyTIIeHHEeM

r) punbTpanuei

1) 3a7ICP>)KKOM Ha MOJ TaKTa

7 CucreMbl ¢ KBAHTOBAaHUEM 110 BPEMEHH OTHOCSAT K KIIACCy
a) CTaIIMOHAPHBIX CHCTEM




0) UMITYJIbCHBIX CHCTEM
I') peJIEHHBIX CUCTEM
1) HEJIMHEHHBIX CUCTEM

CucTeMbl ¢ KBAaHTOBAHUEM T10 YPOBHIO OTHOCSAT K KJ1accy
a) IUCKPETHBIX CUCTEM

0) UMITYJIbCHBIX

T') peICHHBIX CUCTEM

1) aIalTUBHBIX CUCTEM

ITo Teopeme KoTenpbHHKOBa MOXKET OBITh BOCCTAHOBIICH CUTHAJ C
a) OECKOHEUHBIM CIIEKTPOM

0) BEIIECTBEHHBIM CIIEKTPOM

') GUHUTHBIM CIIEKTPOM

1) CHMMETPHYHBIM CIIEKTPOM

10

Yacrora HalikBucra paBHa

a) 4acTOTE AUCKPETU3aLNU

a) YABOGHHOM 4acTOTe AUCKpETU3alnun
a) MOJIOBUHE YaCTOThI IUCKPETU3ALIUN
a) KPYyroBOM 4acTOTe NUCKPETU3ALUN

11

JIHEWHHBIN 3aKOH YIpaBJICHHUS IPU KOTOPOM HCIIOJIB3YIOTCS TOJIBKO
3HAYEHHSI BXOIHOM IOCIIEIOBATEILHOCTH HAa3bIBACTCS

a) aBTOPETrPECCHUBHBIM IPOLIECCOM

0) CKOTB3AIINM CPEAHUM

T') OIIepaToOM C/IBUTA

1) TMHENMHON CBEPTKOMN

12

JIvHeWHBIN ynpaBiieHHs 3aKOH IPU KOTOPOM HCTIOJIB3YIOTCS TOJIBKO
MPEbIAYIINE 3HAYCHUS BBIXOIHOH ITOCIIE0BATEILHOCTH HAa3bIBACTCS
a) aBTOPETPECCHUBHBIM MPOLIECCOM

0) CKOJB3ALINUM CPEAHUM

T) HUPPOBBIM PUIBTPOM

1) TMHEHHON CBEPTKOMN

13

3TO - TMHEWHBIC PA3HOCTHOE YPAaBHEHHE
a) w(z)=1/(1+z)

0) b(z)=z+1

r) y(k)=y(k-1)+x(k)

1) Gk)=Z{g(k)}

14

HpI/I KBAHTOBAHHWHN U BOCCTAHOBJICHUHN CHUTHAJIa C IIOMOIIBIO
(uKcaTropa HyJIEBOTO MOPSIIKA

a) HE BO3HUKAET 3ama3/IbIBaHUs

0) BO3HUKACT 3ama3/IbIBaHHe Ha IOJI TaKTa

0) BOBHUKAET 3ama3/IbIBaHHe HA OJIMH TaKTa

0) BO3HUKAET 3ara3/IbIBaHue Ha YETBEPTh TAKTa

15

AprymeHT penieryaToi (YHKIIUU TPUHUMAET
a) 3Hau€HUsl, OTPaHUYEHHBIE 110 YPOBHIO

0) TOJBKO OTPHIIATENIbHBIE 3HAUEHUS

B) AuckpeTHble 3HaueHus 0,1,2,...

r) 3HaueHus u3 uurepnaia [0;1]

16

Pe3synbrar npumenenus Z-npeoOpa3zoBaHUs K YHCIOBON
IIOCJIEI0BATEILHOCTH HA3bIBAIOT

a) OPUTHHAIIOM

0) n3o0pakeHrueM

I') JMHEHMHON CBEpTKON

1) UMITYJIbCHOW (DyHKIIMEH

[IK-2.V.1




17

Z-nipeoOpa3oBaHUE OTOOPAKAET MOCIIEI0BATEILHOCTD 3aIa3IbIBAIOITYIO
Ha M TAaKTOB I10 IIPaBUILY

a) Z{g[k-m]} = z*-k * G(z-m)

a) Z{g[k-m]} = z*-m * G(z-m)

a) Z{g[k-m]} = z*-m * G(2)

a) Z{g[k-m]} = z-k * G(2)

18

Z-nipeoOpa3oBaHUE CBEPTKH PEIIETYAThIX (PYHKIIUN paBHO
a) cyMMe 3TuX (QyHKIHiA

0) pa3HOCTH ATUX (PYHKITUI

B) MPOU3BENICHUIO 3TUX QYHKIUN

I') YaCTHOMY OT JICJICHHsI IEPBON ()YHKIIMU HA BTOPYIO

19

JlJ11 BOCCTaHOBJIEHUS OpUTHHaNa Z-1peoOpa3oBaHus IPUMEHSAETCS
a) obpatHoe Z-ipeoOpa3oBaHue

0) KOpOTKOE JIeIEHUE MOT0JIaM

B) JUIMHHOE JIeJICHHE M0I10JIaM

I') pa3j0kKeHHe Ha IPOCThIe ApoOu

20

JluckpeTHas nepeaaroyHas pyHKIUS JIMHEHHOM cTallMoHapHON
JMCKPETHOM CUCTEMBI 3TO

a) CBepTKa BXOJIHOTO CUTHAJIa C BECOBOM (yHKLHEH

0) Z-npeoOpa3oBaHuE UMITYJIBCHON (QYHKINU

B) CBepTKa BBIXOJHOI'O CUTHAJIA M UMITYJIbCHOHN (PyHKIIMH

r) Z-npeoOpa3zoBaHue nepexoqHon GyHKIUU

21

Cucrema 3a71aHa TUCKPETHOM NepeaTOYHON (HyHKIUEH
W(z)=(2z+1)/(3z-1), naiiTu Hynu (zero) u moitockl (pole)
a) zero=1, pole=-1

0) zero=-1, pole=1

B) zero=-1/2, pole=1/3

r) zero=1/2, pole=-1

22

Cuctema 3a7aHa IMCKPETHOM MepenaTouHoi pyHKimen
W(z)=(z+1)/(5z-1)

a) cucteMa — ycTol4umnBa

0) cuctema - HeyCTOMYMBa

B) Ha TpaHMIIe yCTOWYMBOCTH

I') HEJOCTaTOYHO NH(OpMaLIUU

23

PazomkHyTas cuctemMa UMeeT AUCKPETHYIO MepelaTOuHYI0 (QYHKIIHIO
W(z),Torna 3aMKkHyTasi EAMHUYHON OTpULIATEIbHON 00paTHOH CBSI3bIO
cucremMa OyJeT UMeTh NepeJaTOuHYI0 (PYHKIUIO

a) 1/(1-w(z))

0) 1/(1+w(z))

B) W(2)/(1+w(2))

r) w(z)/(1-w(z))

24

Uto6bl IpUMEHUTH KpUTepuit Muxaiiiosa /i TUHEHHON CTallMOHAPHOM
CHCTEMBI, KpoMe BHJla caMoro rogorpada MuxaiiioBa Hy)KHO 3HAaTh

a) HYJIU CUCTEMBI

0) MOPSIOK CHCTEMBI

B) KOO(QGUIIUEHT YCUIICHUS

I') 4acTOTy cpe3a

[IK-2.B.1

25

I'oporpad HaiikBucra 310 - rogorpag

a) XapaKTepUCTHYECKOTO YPABHEHHUST Pa3OMKHYTOW CUCTEMBI
0) XapaKTepUCTUYECKOTO YpaBHEHHS 3aMKHYTOH CHCTEMBI
B) IiepeaTOYHON (QYHKIIMU Pa30MKHYTOU CUCTEMBI

I') nepeAaToyHoN (YHKIIMU 3aMKHYTONW CUCTEMBI.

[IK-3.3.1
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UtoObI mpuMeHUTH KpUTepuii HaiikBrcTa 17151 HEYCTOMYNBON
TUHEHHON CUCTEeMBI, KpoMe BUIa camoro roxorpada HaiikBucra
HY>KHO UMETh UH(OPMALIUIO O

a) HyJISIX pa30MKHYTOU CHUCTEMBbI

0) HyJISIX 3aMKHYTOH CUCTEMBI

B) IIOJIIOCAX PA30MKHYTOM CUCTEMBbI

T') MOJIF0OCAX 3aMKHYTOW CHCTEMBI

27

UroObl TMHEWHAs JUCKPETHAs CUCTEMA Obljla yCTOMUMBa
HE00XO0IMMO U JOCTATOYHO, YTOOBI BCE €€ MOJIFOCH HAXOAUIUCh
a) clieBa OT MHUMOM ocH

0) cripaBa OT MHUMOM OCH

B) BHYTPH €IMHUYHOIO Kpyra

I') Ha €IMHUYHOU OKPY)KHOCTH

28

[IpeoOpazoBanue TacTHHA OCYIIECTBIISICTCS TOICTAHOBKOM
a)s <- (z-1)IT

0)s <- (z-1)/zT

B) S <- (z-1)/(z+1)

r)s <- 2*(z-1)/(z+1)IT

29

[Tpu nepeoGopyI0BaHUHU HEMPEPHIBHBIX PETYISTOPOB C IOMOIIIBIO
npeoOpazoBanus TacTuHa

a) YCTOWYMBBINA HEMPEPHIBHBIA MOKET OKa3aThCsl HEYCTOMYHBBIM
0) HEeYCTOINYMBBINA HEMPEPHIBHBINA MOKET OKa3aThbCsl yCTOWYHBBIM
B) YCTOMYMBOCTH M HEYCTOMYHBOCTD BCEI/1a COXPAHSIIOTCS

I') BCE YTBEPXK/ICHUS - HEBEPHBIE

30

[Ipu nepeoGopynoBaHUH PETYISITOPOB HAUOOIBIIYIO TOUHOCTD
o0ecreYnBaeT AUCKPETU3ALNS METOOM

a) Diinepa

0) 00paTHBIX pa3HOCTEH

B) npeoOpazoBanus TacTuHa

T') IPsIMBIX pa3HOCTEN

31

I[Tpu nepeoOOpyIOBaHUU PETYIISATOPOB METOIOM OTOOPAKEHHUS TTOIFOCOB
OJTFOCa HEMTPEPBIBHOM CUCTEMBI (P) 0TOOpaXkaroTcs B TOJIIOCA
auckpeTHoi cuctemsl (pd) mo mpaBuiTy

a) pd =e"

6) pd =e""

B) pd =¢’

r) pd =e’

32

CunTaercs, 4To aHAJIOrOBas epeaaToyHast QyHKIUS UMEET ( Hylel Ha
0ECKOHEUHOCTH, €CJIH MOPS/I0K €€ YUCITUTENS

a) Ha ( MEHbLIE MOPsIIKA YUCIUTENS

0) Ha g OoJIbIlIe MOPSIIKA YACTUTEIS

B) paBeH (]

33

[Mporecchl MeX 1y MOMEHTaMH KBaHTOBAHHUSI MOTYT OBITh HCCIICAOBAHBI
C MTOMOII[bFO

a) mpeoOpa3oBanus Jlamiaca

0) npeobpazoBanus Pypre

B) npeoOpazoBanus TacTuHa

r) MOAM(UIIMPOBAHHOTO Z-TIPe0Opa30oBaHUsI

34

[Ipu anepronuecKoM yIpaBJIeHUH BCE 5KEJIa€MbI€ TOJIFOCHI
pacrojararTcs Ha IUIOCKOCTH Z
a) cjeBa OT MHUMOW OCH

[K-3.V.1




0) cripaBa OT MHUMOM OCH
B) B Touke z=0
T') Ha SJMHUYHON OKPYXHOCTH

35

[Tpu anepuogu4ecKOM yIpaBIeHUU

a) Mepexo/AHbIE MPOIECCHl B MOMEHThI KBAHTOBAHUS 3aKaHYUBAIOTCS 32
KOHEYHOE YHCIIO TAKTOB

0) OTCYTCTBYET IepEPEryITUPOBAHKE

B) IIEpepETyJINPOBAHKUE HE IPEBbIIIAET 5%

r) nepeperynupoBanue He npesbiaer 10%

36

[Tpu cuHTE3€ MUPPOBBIX PETYIATOPOB METOIOM OMIMHEHHOTO
peoOpa3oBaHus, KOIr/ia OT AUCKPETHOM CUCTEMBI EPEXOAT K
IICEBJIOHEIIPEPBIBHOM, BHYTPEHHSIS 4aCTh €IMHUYHOIO Kpyra
oroOpakaercs Ha

a) JIEBYIO MOIYIUIOCKOCTh KOMIUIEKCHOM IIOCKOCTH

0) IpaByo MOJYMIOCKOCTh KOMIUIEKCHON MIIOCKOCTH

B) JIEBYIO IIOJIOBUHY €JUHUYHON OKpPYKHOCTHU

I') IPaBYIO MOJIOBUHY €IMHUYHOM OKPYKHOCTH

37

Ha3zoBute ocHOBHBIE TpenMyIiecTBa puMeHeHust nupposoro [TN]]
perynsTopa (He MeHee JIBYX ), C KOTOPBIMHU CBSI3aHO €r0 LIUPOKOE
pacupocTpaHEHHE B IPOMBIIIIEHHOCTH

VK-2.33

38

[lepeuncnure pucku, ¢ KOTOPHIMU CBA3aHO UCTIOJIb30BAHUE
aneproINYECKOro ypaBiaeHus (HA30BUTE HE MEHEE ABYX)

YK-2.3.3
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YKauTe 11elb, C KOTOPOIl OCYIIECTBIIAETCS EPEXOI0T TUCKPETHON K
TICEBJIOHETIPEPBIBHOM CUCTEME, ITPH CHHTE3¢ MU(POBOTO PETYIIATOpPA
METOJIOM OMJIMHEHHOro mpeodpazoBaHus

[IK-2.V.1
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HazoBure nranazoH 4acTtoT, B KOTOPOM IICEBAOYACTOTA, UCIIOJIb3yEMast
Mpy OMJIMHEHHOM MPe0Opa30BaHMH, «ITPAKTUYECKH COBITAJIACT» C
4acTOTON

[IK-2.B.1

41

VYKakuTe NOpsiI0K U Ha3BaHUE SKCTPAIONIATOPa, UMEIOIIEro Hanbosee
LIMPOKOE PAaCIIPOCTPAHEHUE HA TPAKTUKE

[K-3.V.1
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HazoBure T ypaBHEHHUI, HCIIOJIB3YIOEMBIX JJISI ONIMCAHUS JIMHEMHBIX
CTAllMOHAPHBIX JUCKPETHBIX CUCTEM B IIPOCTPAHCTBE COCTOSIHUN

[IK-3.B.1

43

KakoBo Ha3zBaHue U pa3sMEPHOCTh MATPHUIIbI, OMIPEAEIAIONICH
YCTOMYUBOCTD JINHENHON CTALlMOHAPHOW TUCKPETHON CUCTEMBI,
3aIaHHON CJIEAYIOIMMHU ypaBHEHUAMH? (6 CEMECTD)

X[k +1] = Ax[k] + Bu[k]

y[k] = Cx[k] + Du[K]

43

JIuHeiiHas NUCKpETHAs CUCTEMa MPEICTaBIEHA B IPOCTPAHCTBE
cocTostHUiL. (6 cemecTp)

X[k +1] = Ax[k] + Bu[K]

y[k]= Cx[k]+ Du[k]

[Tepeuncnute MaTpUIbl, ONPENETAIONIUE YCTOMYMBOCTh CUCTEMBI

44

JIuHeiiHas TUCKpETHAs CUCTEMa MPEICTaBIeHA B IPOCTPAHCTBE
cocTostHUi. (6 ceMecTp)

X[k +1] = Ax[k]+ Bu[K]

y[k]= Cx[k]+ Du[k]

[lepeuncaure MaTpuibl, GopMUpyroIKe BXOAHON CUTHAT

45

JIuneitnas AUCKPCTHAA CUCTEMA IMPCACTABIICHA B IPOCTPAHCTBC

VYK-2.33




cocTosiHHi. (6 cemecTp)
X[k +1] = Ax[k]+ Bu[K]

y[k] = Cx[k]+ Du[k]

[lepeuncnure maTpulibl, GopMHUpYIOIIKNE YpaBHEHUE BBIX0/1a

46

Ha3zoBute 1Be OCHOBHBIE CTaHAAPTHBIC (DOPMBI, UCTIONB3YEMBIE TSI
pasMeIeH:s] OIICOB KETAeMOM CUCTEMbI IPH MOIATBHOM
yrpasieHuu (6 cemectp)

47

VYKaKuTe OCHOBHYIO IIPUUKHY, [10 KOTOPOM B CUCTEMAX YIIPaBJICHUS C
MOJIaJIbHBIM PETYISTOPOM, IPUMEHSETCS] HAOII0AA0IIee YCTPONUCTBO

48

VYkaxure crocod BpIOOpa MOJTIOCOB HAOII0AATEINS TOTHOTO MOPSIIKA IS
3aMKHYTOW JINHEHHON JUCKPETHON CUCTEMBI C PETYIATOPOM U
HabJI0AaTeIeM TOTHOTO MOPSJIKA, €CIIH MOJ0Ca PETYIIATOPa yiKe
BBIOpaHbI (6 ceMecTp)

[TIK-2.V.1

49

VYKauTe Mocie10BaTeIbHOCTh ISHCTBUI MPU UCCIICOBAHUH
YCTOMYHMBOCTH JIMHEWHOM CTAallMOHAPHON JUCKPETHON CUCTEMBI,
3aJlaHHOM MepenaTouHoil GpyHKInen

1)OnpeneneHust Bujia XapakKTEPUCTHUECKOTO YPAaBHEHHS
2)HaxoxaeHne KOpHEH XapaKTepUCTHUECKOTO ypaBHEHUS
3)OmnpeneneHue MecTa pacroaoKEeHUs MOJI0COB Ha KOMITJIEKCHOU
IJIOCKOCTH

HIIpumeHeHs: KpUTEpHUsl YCTOWYUBOCTH

[IK-2.B.1

50

VYKaKuTe MOCIEe0BaTEIbHOCTD IEHCTBUI NPU UCCIEIOBAHUN
YIPaBJISEMOCTH OJJHOCBA3HOM JINHEWHON CTAllMOHAPHON JUCKPETHOMN
CUCTEMBI YIIPaBJICHHUS, 3aJaHHON B IPOCTPAHCTBE COCTOSTHUI

(6 cemectp)

1)Beruucnenue MaTpuIbl yIpaBiseMOCTH

2)BbluniciieHue onpeaeauTelis MaTpULIbl YIPaBIIEMOCTH
3)3akir04eHre O BBIPOXKAEHHOCTH UM HEBBIPOXKAEHHOCTH MATPULIBI
YIIPaBIIEMOCTH

3)IIpumenenue kpurepus Kanmana

[IK-3.V.1
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VYKaxkuTe 1ociae0BaTeIbHOCTD JEHCTBUN ITPU UCCIIEIOBAHNUN
Ha0JII01aeMOCTH OJJTHOCBSA3HOM JTMHEHHON CTallMOHAPHOM TUCKPETHON
CUCTEMBI YIIPABJICHUS, 3aJaHHON B IPOCTPAHCTBE COCTOSIHUMI

(6 cemectp)

1)Bbruniciienue MaTpuisl Ha0JI01aeMOCTH

2)Bbruncrnenue onpeaeauTesns MaTpULIbl YIIPaBIeMOCTH
3)3akiroueHne 0 BIPOKIACHHOCTH UM HEBBIPOKICHHOCTH MATPHUIIBI
Ha0JII01aeMOCTH

4 Ilpumenenue kpurepust Kanmana

[IK-3.B.1
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Pacnpenenurte no rpymnmnam npeodpazoBaHus, KOTOPbIE TPUMEHSIOTCS K
HETPEPBIBHBIM M TUCKPETHBIM 00bEKTaM

1)IIpeoGpa3oBanue Jlamnaca

2)IIpeobpaszoBanue Oypre

3)Z-npeobpa3oBaHue

IK-3.3.1

53

Pacnpeaenute o rpynmnaM yCcTOWYHUBBIE U HEYCTOMYUBBIE JTMHEUHBIC
CTallMOHAPHBIE TUCKPETHBIE OOBEKTHI

1)Bce mosochl pacnoiokeHbl BHYTPH €IUHUYHOTO Kpyra

2) Bce nounockl pacroyioskeHbl BHE €JUHUYHOTO KpyTa

3)Bce nomtockl paBHBI HYJTIO

4)leficTBUTENbHBIE YACTH BCEX IMOJIFOCOB 110 MOJIYJIIO OOJIbIIE €MHUILIBI

[IK-3.¥.1




S)MHuMBIE YaCTH BCEX MOJTIOCOB MO MOJTYJII0 OOJBIIE €TMHUIIBI

o4 Pacnipenenure no rpymnmnam ynpasiisieMble U HEYIIPABIISIEMbIE [IK-3.B.1
OJIHOCBSI3HBIC JIUHEIHBIE CTAlIMOHAPHBIE IUCKPETHBIE CUCTEMBbI
yIpaBIICHUS], 3aJJaHHBIE B IIPOCTPAHCTBE COCTOSHUM (6 cemecTp)
1)Matpuna ynpaBisieMOCTH HEBBIPOKICHHAs

2)Marpuna ynpasiasieMOCTH BbIPOXKJI€HA

3)Onpenenutens MaTpULbl YIPABIIEMOCTH PaBEH HYIIO

4) OnpenenuTesib MATPUILIBI YIIPABIIEMOCTH OOJIbIIE €IMHUIIBI

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00ydJeHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAII, pernmamMeHTHUPYOIUX TMOPSAOK W MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJarolnxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ryOOKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIMM B
paMKax JIUCIHMIIJIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMEeHTabHbIX Mpo0JeM JUCHMIUIMHBL, METOJO0B HAY4YHOIO II03HAHUS, HOBEHIINX
JOCTHDKEHUI HaydHOHM MbIciau. B yueOHOM mporecce JIEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKkpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOsieMbl, JaeT IebHOE NPEeACTaBICHUE O AUCLUILIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4yeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIEHHE HEOOXOJMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSATEILHOM padoThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX pa3BUTH Ha OJMIKaNIINe TO/IbI;

— HAY4YUThCSl METOAMYECKH 00pabaThiBaTh MaTepuali (BBIAECNSTH TIJIaBHbIE MBICIU U
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSITH HMX B  Pa3jIMYHbIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHHMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEN  ClaliioB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJICJIbHBIX TEMATHK 10 TUCIMITIIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOTO MaTepuana:

— Merogs! u cpeacrsa TACY, cBs3b ¢ 3aja4aMu peaibHOTO MUPA,;




— Pazmensr TACY, xmaccupukamusi pemaeMblX 3a7ad U COOTBETCTBYIOIIUX MM
MOJIEJIEN,

— Kiaccuueckas TACY, ucnonp3oBaHue anmapara nepefaToqHbIX (yHKIHM;

— Cospemennas TICY, meTo bl IMHEHHON anreOpsl

11.2. Meroauyeckue yka3zaHusl JUIsl OOYYaIOIIUXCS MO TPOXOXKICHUIO TMPAKTUYECKHUX
3aHATHH

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
mporecca, 3aKIII0Yaronasicsi B BHIIOJHEHUN 00YJaIOIIUMUCS 1O PYKOBOJICTBOM IPETIOAaBaTes
KOMILIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOSHHS HAYYHO-TCOPETHYECKHX OCHOB Y4eOHOM
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OITBITA TBOPUECKOH JEATEIHLHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATHUS ISl 00YUAIOMIErocs SBISICTCS MPUBUTHE O00yJarOIIMMCS
YMEHHH U HaBBIKOB MMPAKTUYECKON JIEITENBHOCTH 110 U3YyYaEMOW TUCIUIIIIMHE.

[Tnanupyemble pe3ysIbTaThl IPH OCBOCHUH O00YUYaAIOIUMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKperuvieHue, yriyOJeHue, pacllMpeHue M JAeTaiu3alus 3HAHUWA TPU PElICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIICHHUS,
TBOPYECKOU aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3YYCHHsS KOHKPETHOW y4yeOHOMU
JIUCILHUILIMHEL,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUAYaJIbHON (Gopm
o0OyueHusl.

TpeOoBaHus K NPOBEICHUIO TPAKTUYCCKUX 3aHATUN

Metoauueckue ykasaHuss U TpeOoBaHMsI s OOydyaroUMxcs 10 IPOXOXKACHUIO
NPAaKTUYECKUX 3aHATHH 10 U3YYEHUIO TUCHMILIMHBI «Teopus TUCKPETHBIX CUCTEM YIPABICHUS
TOTOBSATCS K Pa3MEILIEHUIO Ha JIEKTPOHHOM pecypcee Kad. Ne3 1.

11.3. Meroauueckue ykazaHusi sl OOYYarOIIUXCS MO BBITIOJHEHUIO J1a00PATOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pPAaOOT oOydaromUics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51a00paTopHBIX PabOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUILINHBI,

— 3aKpeIUICHHEe, PA3BUTHE U JEeTalN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aanue 1 TpeOOBaHM K IIPOBEIEHUIO JTA00PATOPHBIX padoT
3ananue u TpeboBaHUs K MPOBEICHUIO JJA0OPATOPHBIX padOT MPHUBEACHBI B CIEAYIONINX
HNCTOYHHUKAX:




JIMCKPETHBIX CUCTEMBI YIIPaBICHHS : [DICKTPOHHBIN pecypc] : METOAMYECKHIE yKa3aHHs K
BBITIOJIHEHHTO JTabopatopHbIX padboT / C.-IleTtepd. roc. yH-T a3poKOCM. MPpUOOPOCTPOCHHUS ; COCT.
M.B. Bypakos, M.C. bpyHoB - DnektpoH. TekcroBble qas. - CII0. : U3n-Bo ['YAII, 2018. - 43 c.

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM paboTe

Otuer o nabopatopHOii pabore wumeer (OpMYy THUIEPTEKCTOBOTO JIOKYMEHTA,
COJIepKaIero 3aJlaHue Ha JIadopaToOpHYI padoTy, KpaTKUE TCOPETUYECKUE CBEACHUS IO TeMe
paboThl, OMUCaHHE CXEM U aJIrOPUTMOB, WCIIOJIb30BAHHBIX TIPU BBIOJHEHUU PaOOTHI,
pe3yJbTaThl BEIYUCIUTEIBHBIX YKCIIGPUMEHTOB B BUjIC TPaQHKOB (IMarpamMm), a TaKyKe BBIBOJIBI
10 UTOTaM IIPOJIEIIAaHHON pabOTHI.

TpeboBanus k ohopMIIEHUIO OTYETAa O JJAbopaTOpHOU paboTe

OT4eT AOIKEH CONIepPKaTh TUTYIBHBIN JIHCT, a €T0 COAECPKAHHUE JOHKHO OBITh
odopmieno coriacHo ['OCT 7.32 — 2017.

HopMmaTtuBHas qokyMeHTaIus, Heooxoaumas 1yt 0hOpMIICHHSI, TPUBEICHA Ha
anexktpoHHOM pecypee I'YAIL https://guap.ru/standart/doc

11.4. Meroauueckue yka3aHus JUis OOYyYalOUIMXCS IO MPOXOXKAECHHIO KypCOBOTO
IPOCKTHPOBAHUS/BBITIOJIHEHUS] KyPCOBOU PaOOTHI

Kypcosoii npoekt/ paboTa mpoBOIUTCS C IeTbI0 POPMUPOBAHUS Yy 00YUAIOLIUXCS OMBITA
KOMILJIEKCHOT'O PEUICHUsI KOHKPETHBIX 33a/1a4 POPEeCCHOHATBHOMN I TETbHOCTH.

KypcoBoii nmpoexT/ pabota mo3BosisieT 00yyaromemMycs:

CTpyKTypa NOSICHUTEILHON 3aITUCKU KYPCOBOTO MPOEKTa/ paboThI

[TosichuTenpHast 3amucka K KypcoBOM paboTe JODKHA COACpKaTh — CIELYIOIIne
00s13aTeNbHbIE pa3/eiibl;

1. 3apganue Ha KypcoByIO paboTy.

2. Kpartkue TeopeTHUecKkue CBEICHUS O METOAaX W ITOPHUTMAaX, HMCIOJIb30BAHHBIX B

KypcoBoii pabore.

3. Pacuernyto wacte — BbIOOp, OOOCHOBaHME W pacyeT IMAPaMETPOB AITOPHUTMOB
pELIEeHNs TOCTABJIEHHON 3a/1a4H.
4. VmuTtanvoHHOE  MOJENMPOBAHWE —  TPOBEPKY IYTEM  BBIYUCIUTEIHHOTO

AKCIIEPUMEHTA KauecTBa PelIeHHsI TOCTAaBICHHOH 3a1a4u.
5. AHau3 MOJIy9eHHBIX PE3YIbTATOB BEIYUCIUTEILHOTO KCIICPUMEHTA.
6. 3axmroueHue.

TDe6OBaHI/I$I K Od)ODMJ'ICHI/IIO MOSICHUTEILHON 3aIIMCKH KYPCOBOT'O HDOCKTa/ Da60TBI

OTuer AOJDKCH COACPKATh TI/IT}’J’IBHBII\/'I JIUCT, a €ro COACPIKAaHUEC JOJIKHO OBITH
odopmieno cornacao 'OCT 7.32 — 2017.

HopmaTtuBHass nokymeHTaius, HeoOXomumas uisi oGOpMIICHHs, TpPHUBEJACHA Ha
anexTpoHHOM pecypce ['YAIL: https://quap.ru/standart/doc

11.5. Meroauueckue ykazaHus JUlsi 0Oy4arOLIUXCs 10 MPOXOXKAECHUIO CAMOCTOSTEIbHON
paboThI

B Xxoze BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJAIOLIUIICS BBINOIHAET PaboOTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTH4.

Jnst oOyvaroruxcsi 1Mo 3a04HOM (GopMme OOydeHHs, CaMOCTOsITeNbHAas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B npornecce BBIMOIHEHHSI CaMOCTOSITENIbHON paboThl, y obOydaromierocst (GopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUs
W HaBBIKM B YCBOCHHMU W CHCTCMATHU3aAllUH HpI/IO6peTaeMBIX 3HaHHI>i, o0ecrieunBaeT BLICOKHI
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTraeT IOJYyYUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.


https://guap.ru/standart/doc

MeToaudyeckuMl ~ MaTepuajamMi,  HaNpaBISIONMMU  CaMOCTOSITENbHYIO  paboTy
00yJaroNTUX CSASBIISFOTCS:

—  y4eOHO-METOAMYECKHA MaTepHall 1O JUCIUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (s 00ydYarommxcst
1o 3a049HOU (popme oOydeHwHs ).

11.6. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAaeMOCTH.

Tekymui KOHTPOJb YCIICBAGMOCTH MPEAyCMaTPUBAeT KOHTPOJb KayecTBa 3HAHUU
00yJaromUXCsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEeNbI0 OICHUBAHMS X0Jlda OCBOCHUS
JIACITUILINHEI.

Texymuii KOHTPOJb YCIEBAEMOCTH CTYACHTOB MPOBOIUTCS MyTeM MOHUTOPUHTA
pPE3yJIbTATOB BBIMOJIHEHHS JIA0OPATOPHBIX pPabOT, KOHTPOJBHBIMH BOMPOCAMH HA 3aIlMTE
1ab0opaTopHEIX paboT, MyTeM MPOBEICHUsT OOPATHOM CBS3U BO BPEMs ITPOBEICHUS JICKITHIA.

CBoeBpeMEHHasl cJlada OTYETOB IO JIAOOPATOPHBIM paboTaM M TOJOKHUTEIbHBIN
pe3yJIbTAT Ha MX 3alUTEe MOKET YUYUTHIBATHCS MTPH MPOBEICHUN IPOMEKYTOUHOUN aTTECTAIIHH.

11.7. Metoauueckue ykazaHus Uil O0y4arolUXCcs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTECTaLUU.

IIpomexxyrounass  arrectanust  oOyyaroIIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalOmIMMCS B IIPOIECCe
U3y4eHHs BCeH AMCUMIUIMHBI WK €€ YacCTH, HAaBBIKOB CAMOCTOSITENIbHOW PabOThI, CHOCOOHOCTH
OPUMEHATh MX JJIS PElIeHUs NPAaKTUYEeCKUX 3a/7ad. DK3aMeH, KaK IMpaBWIO, MPOBOAUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM W 3aBEpIUAeTCsl aTTECTAllMOHHOM OLIEHKOM «OTJIMYHO,
«XOpOILO0Y», «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIIUMCS B XO/€ U3yUCHUS
y4eOHOW TUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAas (110 OKOHYaHWU CEMECTpa) OlleHKa 3HaHUM
00yYaromuMcsl 0 OT/AEIbHBIM pa3fiesiaM JAUCHUIUIMHBI ¢ aTTECTAllMOHHON OLIEHKOH «3a4TeHO»
WIH «HE 3aU4TEHOY.

— 1uddepeHIMpOBaHHbBIM 3aueT — 93T0 (opMa OLEHKH 3HaHUM, IOJyuYeHHBIX
00y4aromuMcs pU U3Y4EeHUHU TUCHUILUIMHBI, IPU BBIMOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAY4HO-HMCCIIEA0BATEIbCKUX PadOT U MPOXOXKIEHUU MPAKTUK C ATTECTAIIMOHHON OLEHKOM
COTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIECTBOPUTEIBHO.

[Ipomexyrounas arrectauus nposogutcs no ®OC, npuseaeHHomy B 1. 10.3 gaHHOM
paboueil mporpammal.
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