[LOKYMEHT Noparesr-raetrersRerrpa=er

NHbopmaum
ONO: LLekny
JlomKHOCTb:
[lata noanud
YHWKaANbHbINA
a2232a5515

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCUUCKOHU PEJEPALIMA

DeepabHOE TOCYAAPCTBEHHOE 0K0I7KeTHOE 00pa3oBaTe/ibHOe
yupe:KI€Hue BbICIIEro 00pa3oBaHus

sk BAAFABEIHEHCKH I FOCYNIAPCTBEHHBII Me1arOrHYeCKUil YHHBEPCHTET

OCHOBHAST ObPA3OBATEJIBHASA ITIPOI'PAMMA
Paboyasi nporpamMma qMCHUIIIMHBI

YTBEPXIAIO
H.o0. nexana Gpu3nkKo-MaTeMaTHYECKOI0
paxyabTera PI'BOY BO «BI'TIY»

O.A./InenpoBckas

«22» mag 2019 r.

Pabouas nporpaMMa qUCHMILINHBI
OCHOBBI MOJAEJIMPOBAHUSA U YITPABJIEHUS CUCTEMAMMU

Hanpasienue noaroTroBku
09.03.02 TH®OPMAIIMOHHBIE CUCTEMbBI U TEXHOJIOI'N

IIpoduisn
«HUMHPOPMAIIMOHHBIE CUCTEMBI 1 TEXHOJIOI'UN»

YpoBeHb BbICIIEro 00pa3oBaHuA
BAKAJIABPUAT

IIpunsiTa Ha 3aceqannu Kadeapbl
unpopmaruku u MIIN
(mpotokoa Ne 9 ot «15» mast 2019 r.)

Baarosemenck 2019




COJEPKAHUE
1 TOSICHUATEJIBHASI BATIHICIKCA .......oovvoeoveeeeeee e eeve e eeseeses s esseesseeeses s eeeseos 3
2 YYEBHO-TEMATHYECKOE IVIAHUPOBAHUE ..........oo..ovvvooeveoeeeeeeeeceeeeeeeeeeeeee, 4
RI (09110117 N 5 170 0 N O WA 26311 0) (0] : 3 YN 6
4 METOIUYECKHWE PEKOMEHIALINHY (YKA3AHMS) 1J15I CTYJEHTOB IO
15 DA% 1003070 L0301 17 00101701 N1 170§ 025 OO 6
5 HPAKTUKYM IO JUCHUIITIMHE ..........coovvooooeoeoeeeeeeeoeeeo oo eeeees e eesee e 9
6 IMJAKTUYECKHUE MATEPHAJIBI JIJIS1 KOHTPOJISI (CAMOKOHTPO.IS)
YCBOEHHOT O MATEPHAUIA .........ooovooveeeeeeeeesoeeseoseseeeeseess s esssesesseeessesessessseeeesseees 10
7 HEPEYEHb THO®OPMALIMOHHBIX TEXHOJIOT W1, UCTIOJIL3YEMBIX ........... 14
B IIPOLECCE OBYUEHMSI ...........oovvoooveeeeeeeeeeoeeeeeeeeeeeeeee e eeeeeeeeeee s eee s ese e eeeseeeeses 14
8 OCOBEHHOCTHY U3YUEHUS JUCLHUNIIUHBI MHBAJTUJAMMU U JTULAMMU C
OTPAHMYEHHBIMHM BO3MOKHOCTSIME 3TOPOBDSI ...........oovvooeeveeeevoeeeeeeereeseros 14
9 CIIMCOK JINTEPATYPBI 1 THOOPMALIMOHHBIX PECYPCOB...........o..coovveerenns 14
10 MATEPUAJIBHO-TEXHUUECKASI BABA ......ooovooovooeovoeeeeeeeeeeoeeeee e 15

11 JIUCT UBMEHEHUI U JOTTOTTHEHII .........oooooevoeeveeeee oo eeseesese e s 17



1 IIOSAICHUTEJIBHAS 3AITIMCKA

1.1 Heab AMCUMILVIMHBI. W3YYEHUS JUCUMIUIMHBI COCTOUT B OBIAJCHUU METOAOJOTHUEH
yhpaBiaeHUs; OOIUMHU MIPUHIUIIAMU ITOCTPOCHHSI MATEMAaTUYECKUX MOJIeNield 0ObEKTOB U CUCTEM
aBromarunueckoro ynpasienus (CAY), meronamu aHaiusa u cunte3za CAY.

1.2 Mecto qaucuniminabl B cTpykrype OOII: lucuummmaa « OCHOBBI MOJICTUPOBAHMS 1
YIPaBICHUSI» OTHOCHTCS K TUCIUIUTMHAM 00S3aTEIbHON YacTH (4acT, GOpMUPYEMOM yJacTHH-
KaMu 00pa3oBarebHbIX oTHOMIEHHIT) O610ka b1 (B1.0.28).

1.3 ucuunjimHa HanmpagBJieHa Ha (popMHpPOBaHUe cieaylnux kommnerenuuii: OITK-
1, OIIK-8:

- OIIK-1. CnocoOeH mpuMEHSTh €CTECTBEHHOHAYYHBIC M OOIIEHHKEHEPHBIC 3HAHUS, ME-
TOABl MAaTEMATUYECKOr0 aHalM3a M MOJICTUPOBAHUS, TEOPETUYECKOTO U IKCICPUMEHTAIBHOTO
UCCIIeIOBaHMs B TPO(HEeCCHOHABHOM JeSTeIbHOCTH, HHAMKATOPAMHU JOCTUKEHHS KOTOPOU sB-
JseTcs:

e UJI-1omnk-1-3HaTh: OCHOBBI MaTEMATHKH, (PU3UKH, BEIUUCIUTEILHON TEXHUKHU U IIPO-
rpaMMHUPOBAHHUS

o UJI-20mk-1-ymMeTh: pemiath cTaHgapTHbIE MpodecCHOHaIbHbIC 3a/Ia4H C PUMEHEHU-
€M €CTECTBEHHOHAYYHBIX M OOIIEHH)KEHEPHBIX 3HAHWUW, METOJOB MAaTEMaTUYECKOTO
aHajan3a U MOJCIIUPOBAHUS.

e UJI-3omnk-1-uMeTh HABBIKK: TEOPETHUECKOTO U 3KCIEPUMEHTAIBHOTO HCCIIEI0BaHUS
00BEKTOB PO eCCUOHATILHON e TeIbHOCTH.

- OIIK-8. CniocoOeH mpuMeHsATh MaTeMaTUYECKUE MOJIENIN, METOABl U CPEICTBA MPOEK-

TUPOBaHMsI UH(OPMAIIMOHHBIX U aBTOMATU3NPOBAHHbLIX CUCTEM, HHANKATOPAMM JOCTHXKEHHS
KOTOPOU SIBIISIETCS:
e UJI-1omk-8-3HaTh: MAaTEeMaTHUKY, METOOJIOTHIO U OCHOBHBIC METOJIbI MaTEMaTHYIC-
CKOT'0 MOJIETMPOBAHMUSI, KIIACCU(PUKAINIO U YCIIOBUS MPUMEHEHUS MOJIECH, METOIBI U
Cpe/CTBa MPOEKTUPOBAHUS MHPOPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM, HH-
CTPYMEHTAJIBHBIE CPEICTBA MOJAEIUPOBAHUS U IPOCKTUPOBAHUS.
e UJI-20mK-8-yMeTh: IPOBOJAUTH MOJICTUPOBAHUE IMPOIIECCOB M CHCTEM C TIPUMEHEHU-
€M COBPEMEHHBIX HHCTPYMEHTAIIBHBIX CPECTB.
e U/I-30mk-8-uMeTh HaBBIKK: MOJICTHUPOBAHUS U MPOCKTHPOBAHUS HHPOPMAITMOHHBIX
Y aBTOMAaTU3UPOBAHHBIX CUCTEM.

1.4 Tlepeyenb MJIAHMPYEMBIX pe3yJIbTATOB 00yueHusi. B pe3yibpTare u3ydeHus AUCIIU-
TJTUHBI CTYACHT JIOJKEH

3HATH

e oO0mMe MpUHIUIEI GYHKIIMOHUPOBAHUS W MTOCTPOSCHUS MAaTEMaTHIECKUX MojieTiel 00beK-
TOB U CHCTEM, METOJI0JIOTHYECKHUE OCHOBBI ()YHKIIMOHUPOBAHUS, TUIIOBBIC MAKEThHI TPH-
KJIQJIHBIX MTPOTpaMM aHaIN3a JUHAMUYECKUX CUCTEM;
yMeTh

® CTPOUTH MAaTEMATHYECKYIO MOJIENIb O0OBEKTA U CHCTEMBI, OCYIIIECTBIISATH BHIOOP METOIUKHU
pEIIeHHUST ¥ MOCTPOCHHS aJiITOPUTMA TOW MJIM MHOM 3a/1aud, OIICHUBATh TPAHUIIBI MPUME-
HHUMOCTH BBIOpaHHOW MOJIEIIH;
BJIaIeTh
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® HaBbIKAMU PCHICHUS MPUKIIAAHBIX 3aJa4 C IMMOMOMIBIO KOMIIBIOTCPHOI'O MOJACIUPOBAHMA,
MCTOHOHOFHeﬁ aHaIn3a JUHaAMHUYCCKUX CHCTCM C HCIIOJb30BaHHMCM THIIOBBIX ITaKCTOB

MPUKIIAIHBIX TPOrpPaMM.

1.5 O6mas Tpy10eMKOCTh JMCHUILUIMHBI «OCHOBBI MOJEIUPOBAHUS U YIPABICHUS»
cocrariisieT 5 3auerHbix equnuil (nanee — 3E) (180 gyacos).
IIporpamma npegycmaTpuBaeT U3ydyeHHE MaTepHalia Ha JIGKLUAX U IMPAKTUYECKUX 3aHs-
tusx. IIpenycMmoTpena camocTosTenpHas paboTa CTyIEHTOB IO TeMaM U paszaenam. IIpoBepka
3HAHUH OCYILECTBIIAETCS PPOHTAIBHO, UHANBHYaIbHO.
1.6 O6bem AMCHMILVIMHBI M BUABI Y4eOHOI 1esiTeIbHOCTH

O0beM TUCHUILIMHBI M BHIbI YUe0HO /iesiTeJIbHOCTH (04Has popMa o0yueHus1)

Bun yueOHo# padoThl Bcero yacosn Cemectp 4
OO61as TpyA0eMKOCTh 180 180
AynUTOpHBIE 3aHATHUS 72 72
Jlexkuun 36 36
JlaboparopHbie pabOTHI 36 36
CamocTtosTenbHas paboTta 72 72
By utoroBoro KOHTpOIIS 36 9K3aMeH

O0beM TUCHUTIMHBI M BU/IbI Y4e0HO¥ eATeJIbHOCTH (3a04Hasi popMa o0yueHus )

Buj yueOHoii padoThl Bcero yacos Cemectp 6
OO61as TpyA0eMKOCTh 180 180
AyIUTOpHBIE 3aHATHUS 16 16
Jlexuun 6 6
JlabopaTopHbie pabOThI 10 10
CamocrosiTenbHas pabora 155 155
Bu uToroBoro KOHTpoIIs 9 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ounas ¢opma od0yueHus

YueOHO-TeMaTHUECKHI IJIaH

AyIHMTOPHBIC 3AHATHS Camocrosn-
HauMeHnoBaHnue Bcero
Ne JlabopaTopHble | TejlbHasd
TeM (pa3aesioB) 4acoB Jlekuun
padoThI padora
1. | IlonsTne 0OBEKTA U CUCTEMBI
aBTOMATUYECKOTO YIIPABJICHUS; 12 4 - 8
kinaccudukanust CAY
2. | Maremarudeckue MOJICTH U
XapaKTePUCTUKH JIMHEHHBIX 46 10 16 20
CUCTEM
3. | MeToas! aHanm3a yCTOMYIHBO-
CTH JIMHECHHBIX 00BEKTOB M CH- 36 8 12 16
CTEM
4. | KauecTBO mporieccoB aBJe-
_POHECCOB YHp 26 6 4 16
HUS JTUHEHHBIX CHCTEM
5. | OcoGeHHOCTH HETMHEHHBIX
00BEKTOB M CUCTEM YIIpaBie- 24 8 4 12
HUS
DK3aMeH 36




| UITOT'O | 180 | 36 | 36 | 72
NHTepakTHBHOE 00yYeHUE MO AUCIUIINHE
®opma Kou-
HauMenoBanue Bun p
Ne HHTEPAKTUBHOIO BO
TeM (pa3aesioB) 3aHATHS
3aHITHS 4acoB
1. [IpesenTarus ¢
[TonsiTHEe 00BEKTA M CUCTEMBI ABTOMATHYECKOTO
yHpaBIIeHHs JIK HCTIOJIb30BAHUEM 2
UKT
2. IIpesenranus ¢
MaremaTuyeckue MOJAEIM U XapaKTePUCTUKU
HHEHHBIX CHCTEM JK HCIIOJIb30BaHUEM 4
HUKT
3. . . IMpesenTanus ¢
Meroabl aHanu3a YCTOMYMBOCTU JIMHEHHBIX
OGBEKTOR H CHCTEM JIK HCTI0JIb30BaHUEM 4
KT
4. | OcoOeHHOCTH HETMHEWHBIX 00BEKTOB U CUCTEM [Ipe3enramus ¢
YIPABICHUS JIK HCIIOJIb30BAaHUEM 2
HUKT
5. | AHaju3 HEMPEPHIBHBIX JUHAMHUYCCKUX CHCTEM 6 Pabota B mapax 4
6. | MeToapl aHAIM3a YCTOWYUBOCTH JTMHCHHBIX 16 Pabota B mapax 4
00BEKTOB M CHCTEM
7. | KagecTBO MpOIICCCOB YIPABJICHUS JIMHEHHBIX
p yrip 16 PaGoTa B mapax 4
CUCTEM
HUTOI'O 24
7.2 3aounas ¢popma o0yueHus
YyeOHO-TeMAaTHYECKHH TJIaH
AynutopHblie 3auaTusi | Camocros-
HanmenoBanue Bceero Y P
Ne JlabopaTopHble | TeabHas
TeM (pa3aesioB) yacoB | Jlekuuu
padoThI pabora
1. | [TonaTHe 0OBEKTa U CUCTEMBI aBTOMa-
TUYECKOTO YIPAaBJIEHUS; KIIacCU(pUKa- 14 1 - 13
must CAY
2. | MaremarrdecKkue MOJICIU U XapaKTe-
e MoA p 47 3 4 40
PUCTUKH JINHEUHBIX CUCTEM
3. | MeTojbl aHan#M3a YCTOMYUBOCTH JTHU-
o 42 2 4 36
HEWHBIX OOBEKTOB U CUCTEM
4. | KauecTBO MpOIIeCCOB yIPABIICHUS JIN- 39 5 30
HEWHBIX CUCTEM
5. | OcobeHHOCTH HENMMHEHHBIX 00BEKTOB 1 36 36
CUCTEM YTIPABJICHUS
DK3aMeH 9
HUTOI'O 180 6 10 155
HNuTepakTHBHOE 00yUYeHHeE N0 AUCHUIIHHE
dopma Koua-
HaumeHoBaHue Bun P
Ne UHTEPAKTUBHOIO BO
TeM (pa3/iesioB) 3aHATHSA
3aHATHS 4acoB




1. ITouste 00BEKTA M CUCTEMBI aBTOMATHYECKO- - Jlexknus- 5
ro ynpaBJIeHUs JUCKYCCUs

2. | MeTo/ibpl aHAIKM3a YCTOMYHNBOCTH JIMHEHHBIX 6 Pabota B mapax 4
00BEKTOB M CHCTEM
UTOT'O 6

3 COAEP)KAHUE TEM (PA3EJIOB)

1. llonsaiTHe 00bEKTA M CHCTEMbl ABTOMATHYECKOr0 YNpaBJeHHs; KIaccupukanus
CAY.

ABTOMAaTHYECKOE YIPABJICHUE IIOHATUE, UCTOpUS CO3JMaHus U pa3BuUTHI. OOBEKTHI
YIOpaBJICHUS U UX MaTeMaTH4eckoe onucanue. Texundeckue npumepsl CAY. MudopmarmonHsie
ACIEKThl YIPaBJICHUS TEXHUYECKUMU cucTeMaMu. Teopusi aBTOMAaTUYECKOTO yIPaBICHUS: LEH,
3ajJjauu, COBpeMeHHbIe po0ieMbl. OCHOBHBIE MPUHLIUIIBI yrpaBieHus U Tunel CAY. 3agaun ma-
tTemaTudeckoro omucanus (monenmupoBanus) CAY. Knaccudpukanus CAY.

2. MaTtemaTu4ecKkHe MO/IeJIM M XapaAKTePUCTUKH JIHHEHHBIX CHCTeM

3ajayy aHalM3a M ONMCAHWE HENPEPHIBHOW JIMHAMUYECKOW CHCTEMBI, OIKChIBAEMOMN
T depeHanbHbIM ypaBHeHHeM. OnUcaHne JIMHEHHBIX CUCTEM C MCII0JIb30BAaHUEM ypaBHEHUN
coctosiHusA ((Ppa30BbIX KOOPAUHAT).

XapakTepUCTUKU JTUHEHHOW TMHAMMUYECKONW CHCTEMbI BO BPEMEHHOM M 4acTOTHOM 00ia-
ctsx. [lepenarounsie GyHKINU W YaCTOTHBIE XapaKTepUCTUKU. CBs3b MEy YaCTOTHBIMH M Bpe-
MEHHBIMH XapaKTEPUCTUKAMU. DJIEMEHTapHbIE 3B€Hbs JIMHEHHBIX CAY M MX XapaKTEpUCTHUKHU.
CrpykrypHas cxema kak (opma maremarndeckord mojenu CAY. CrocoObl mOCTpOeHUs U Ipe-
00pa30BaHUs CTPYKTYPHBIX CXEM.

3. MeToabl aHATN3A YCTOHYMBOCTH JIHHEHHBIX 00HEKTOB U CHCTEM

OCHOBHBIE OIIPENIEIICHNUS] TEOPUU YCTOWUYMBOCTH JIMHEWHBIX AUHAMHUYECKUX CHCTEM HE-
IPEPHIBHOIO BPEMEHH.

CyxnaeHnue 00 yCTOMUMBOCTH JMHEWHOW aHAJIOTOBOW CHUCTEMBI IO PACHOJIOKEHHIO KOp-
HEell XapaKTepHUCTUYECKOrO0 YpaBHEHHUS Ha KOMIUIEKCHOM MIOCKOCTU. UHUCIIEHHBbIE METOJbI BbI-
YUCJICHUs KOPHEH U MX OrpaHUYEHUs; METO bl TPeoOpa30BaHusl MATPUILL CUCTEMBl YPaBHEHUH.

AHanuTHyecKue KpUTEpUH YCTOMYMBOCTH. AnreOpanuecKkue KpUTEPUHU YCTONYMBOCTH
Payca u I'ypBuua. [IpuHnun aprymeHTa U 4aCTOTHbBIE KPUTEPUH YCTOMYMBOCTHM Muxaiinosa u
HaiixBucra. OnieHka 3armnaca yCTOWYUBOCTH CUCTEMBI.

4. KayecTBO npoueccoB yIpaBJeHUs JUHEHHBIX CHCTEM

[Tokazarenn kadecTtBa (OIIMOKM PETyIMPOBAHUSA); MPSIMbIE U KOCBEHHBIE METOJABI HX
OLICHKH. 3a7auu U MeToIpl cuHTe3a MuHENHbIX CAY. Cunre3 HenpeprlBHBIX CAY 110 OCHOBHBIM
MOKa3aTesiM KayecTBa METOJOM JIOTApU(MUYECKUX aMIUIMTYIHBIX M YAaCTOTHBIX XapaKTepu-
CTHK.

5. Oco0eHHOCTH HeJIMHEeHHBIX 00bEKTOB M CHCTEM YIPaBJIeHUs

OcoOeHHOCTH pEXHMMOB W aHalIM3a HEIWHEHHBIX cucTeM. TuUnu4Hble HeTWHEeHHbIe
YCTPOMCTBA U UX XapaKTEPUCTHUKHU.

VYpaBHEHHUsI COCTOSIHUS HETMHENHBIX CUCTEM.

Ananu3 (a3oBbIX TPAEKTOPUI U OCOOBIX TOYEK HEJIMHEHHBIX CUCTEM. ABTOKOJEOAHUS U
UX YCTOMYMBOCTb. Y CTAHOBUBIIMECS PEKUMBI B HETMHEHHBIX CHCTEMAX.

4 METOJUYECKHUE PEKOMEHJALINHY (YKA3AHMS) AJ151 CTYJEHTOB IO
U3YYEHMIO JUCHUIIIUHBI

4.1 O0mue MeToAUYECKHE PEKOMEHIALMHU
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W3naraemas TUCHMITIIMHA OCHOBBIBAETCS HAa (PYHAaMEHTAIBHBIX MOHATUAX MHPOPMATUKU
U IPOrpaMMHUPOBaHUA, B TO K€ BPEMsl MMEET YETKYI0 NPUKIAIHYIO HaIlpaBlIeHHOCTb. lIpn
pa3paboTke paboueil mporpamMmbl TUCHMILIHHBI MPEIYCMOTPEHO, YTO OINPENIEICHHBIE BOIPOCHI
M3Y4alOTCs CTYEHTaMU CaMOCTOATEIIBHO.

[IpakTUKyM MO JAWCHUIUIMHE TPEICTaBlIeH Y4eOHO-METOAMYECKUM MAaTEpUaIoM II0
HOArOTOBKE K Ja0OpaTOpHbIM 3aHATUAM. JlujakTuyeckue Marepuaigbl A KOHTPOJIS
(caMOKOHTPOJISI) YCBOEHHS yUeOHOTO MaTepHalia ColepKaT BOIPOCHI J0MycKa K 1aO0paTOpHBIM
paboTtam, IpUMEpHbIE BONPOCHI SK3aMeHa. Paznen nporpammsl «CHucok auTeparypsl U UHGOp-
MAaIMOHHBIX PECYPCOB» — I03BOJISIET UCIOJIb30BaTh MAaTE€pHalbl HE TOJIBKO I MOJATOTOBKU K
ayJUTOPHBIM 3aHATUSAM, HO W JJIsl OPraHM3allud CaMOCTOSITEIbHOM palboThl, a TaKkKe A
pacupeHusi COOCTBEHHBIX IMPECTABICHUN O OTACIBHBIM pa3/iesiaM H3ydaeMO JUCIUIIIHHEI.

[IpakTUKyM 10 IUCLHUIIIIMHE BKJIFOYAET:

- TEMATUKY | TUTaH J1a00PaTOPHBIX 3aHATHI;

- KpaTKM€ TEOpeTHYECKHEe U Y4eOHO-METOJIMYECKHE MaTepuaibl MO KaxXJIOW TeMe,
MO3BOJISIONINE CTYACHTY O3HAKOMHUTBCS C BOIIPOCAMH, 00CYXKIaeMbIMH Ha JabopaTOpHBIX pado-
Tax,

- CHOMCOK JIUTEpaTypbl U HUH(OPMALMOHHBIX PECYpCOB, HEOOXOAUMBIX  JUIS
LIeJICHAIIPaBJIICHHOM MOJATOTOBKH CTYAECHTOB K KaXXIOMY 3aHATHIO.

OcHOBHOE mpegHa3HAYEHHWE JAMJAKTHUYECKUX MaTepuajloB — IIOMOYb CTYAEHTaM
OpraHu30BaThb CAMOCTOATEIbHYIO IOATOTOBKY II0 AMCLMIUIMHE, IPOBECTH CaMOKOHTPOJIb
YMEHUH U 3HaHUH, OTYIUTh YETKOE MPEICTABICHUE O MPEACTOANINX (POPMAX KOHTPOJIS.

4.2 MeToauyeckue peKOMeHIalMHU 10 MOAT0TOBKeE K JIEKIUIM

Kypc nekuwmii ctpoutcs Ha OCHOBE UETKUX MOHSTUNA U (QOPMYIMPOBOK, TaK KaK TOJIBKO
IIPH TaKOM TOJIXOJIE CTYICHTBHI MPUOOPETAIOT KYIbTYPY aOCTPAKTHOTO MBIIUICHUS, HEOOXO -
MYIO 7 BBICOKOKBaJIM(pUIIMPOBaHHOTO OakanaBpa B 000 oTpaciu 3HaHUM. M3noxeHue Ma-
Tepuaia JIOJDKHO OBITh 1O BO3MOXKHOCTH MPOCTHIM U 0a3UpOBaThCS HA YPOBHE Pa3yMHOM CTPO-
TOCTH.

N3noxeHne TeopeTuyeckoro MaTepuaia JUCHUIUIMHBI TOJKHO MPEIIecTBOBAThH Jabopa-
TOPHBIM 3aHATHSIM.

4.3 MeToauyeckue peKOMEHIALMH 110 NOAT0TOBKeE K JIA0OPATOPHBIM 3aHATHAM

[enbro 1abopaTOPHBIX 3aHATHUH SIBISETCS BHIPA0OTKA y CTYJCHTOB HABBIKOB MPAKTHUECKOM
paboTel Ha KoMmmbioTepe. Llenpro mabopaTOpHBIX PadOT SIBISIETCS 3aKPETUICHHE TEOPETHIECKOTO
Marepuaa JEeKIUi 1 BEIpaboTKa YMEHHUS peliaTh 3a1auu.

Jlnst ipoBeieHnst 1ab0paTOPHBIX pabOT HMCIONB3YIOTCS KOMITBIOTEpPHI, ocHameHHbie OC
Windows 2000 u Bbime, natepaktuBHas cuctema MATLAB (MathWork). Bo3moxkHO HcIons-
30BaHue MPOEKTOpa WM UHTEPAKTUBHOMN JTOCKH.

J171s MOATOTOBKH OTBETOB Ha BOMPOCHI AOMYCKa HEOOXOAMMA MOATOTOBKA 10 MaTepraliaM
JIEKIIMH, a TAK)KE YTCHHE JIOTTOJTHUTEIIbHON TUTepaTypsl. [Ipu BeIOIHEHNH 1Ta00paTOpHON pado-
Thl HEJOCTATOYHO HaOpaTh mporpamMmy 0e3 OmuOOK, HeOOXOIUMO THIATEIHHO MPOAHATU3UPO-
BaTh MOJIYYCHHBIC PE3YyJbTATHI JUIsl Pa3TUYHBIX MCXOJHBIX JAHHBIX, a TAKXKE BBITOJTHUTH 3a/1a-
HUS, TIpeAJIaraeMble K HEKOTOPBIM ITporpamMMam.

Jlnst perieHust OOJbIIEH YacTH 3aJaHUM TPEOYIOTCS 3HAHMS W3 PA3IMYHBIX Pa3/iesioB
MaTEeMaTHKH.

JlaGoparopHble pabOThl B KOMITBIOTEPHBIX KJIACCaX CIIY>KAT AJIs BBHIIOJHEHUS CTYICHTaMH
yueOHBIX 3a7a4 C IENbI0 BRIPAOOTKU U 3aKPEIICHHs MPAKTUYSCKUX HABBIKOB MPOTPaMMHUPOBa-
HUSL.
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B kauecTBe oOpasla peuieHus 3a1a4 ciaeyeT Oparh Te PelIeHus, KOTOpbIe PUBOIMINCH
IpernojaBaTesieM Ha JICKIUSAX WU BBIMOIHSUIUCH Ha 1a00paTOpHBIX 3aHATUIX. B cioyyae nmossie-
HUS KaKUX-JIMOO BOMPOCOB CIIEAYeT 0OpaIaThCs K MPENOAaBaTeNIi0 B Yachl €ro0 KOHCYJIbTAIH.
Kpurepuem kauecTtBa yCBOEHHsI 3HAHUN MOTYT CIYKUTh aTTECTAllMOHHBIE OLEHKH IO JIUCLHU-
IUIMHE U TEKYIIHUE OLEHKH, BBICTABIIIEMbIE IIPEII01aBATENIEM B TEUEHUE CEMECTPA.

[Ipu perenny NpakTUYECKUX 3a/1a4 UCIHOJIb3YIOTCS MHTEPAKTUBHBIE METOABI O0y4eHUs,
MO3BOJISIOIINE WHTEHCU(PHUIIMPOBATH MPOIECC MOHUMAHUS, YCBOCHUS U TBOPYECKOTO IPUMEHE-
HUS CTYJIEHTaMHM IOJYYEHHBIX 3HaHUH, IOBBICUTh MOTUBALMIO U BOBJICYEHHOCTh UX B pELICHUE
00CYKJaeMBIX MPOOJIEM, YTO JaeT YMOIMOHATBHBIN TOYOK K MOCIEIYIOIICH MTOMCKOBOM aKTHUB-
HOCTU O0y4arouuxcs, mo0yxaaeT uX K KOHKPETHbIM JACHCTBUSIM, Ipoliecc 00yueHUs CTAHOBUT-
cs 6osiee ocMbIcaeHHBIM. OHOM U3 (OPM MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHUS SBISECTCS
JUCKYCCHS.

BaxxHO mpenBapuTeIbHO ONPENEIUTh NPAaBUIIA BEACHUSA IUCKYCCHM, a TAKKE KPUTEPUU
OILICHKHU BBICTYIJICHUI €€ y4acTHUKOB. Jlydie BCero 3To ciaenarh MPEAMETOM OOCYXIACHHS B
rpynne, a He Mpejajarath MnpenojaBareieM B roroBoM Buje. Hanpumep, oOCynuTh U NpUHATH
CJEeIYIOLIME WU TIOXO0KHE IPaBUJIa BEICHUS TUCKYCCUU:

— HE JIOIIyCKaTh BHIIAJ0B IIPOTUB JINYHOCTH;

— HE JI0IIYCKaTh U3JIMIIHIOK YMOLMOHAIBHOCTE;

— BBICKa3bIBAaThCS YETKO, KPATKO U [0 TeME O0CYKICHUS;

— BBIOpaTh BEAYIIETO IMCKYCCHH, OTBETCTBEHHOIO 32 BPEMS U MpaBUia €€ POBEICHHUS;

— JIaTh BBICKA3aThCSl BCEM JKENAOIINM, YBAXKUTEIHHO OTHOCUTHCS K JII00OH TOUKe 3pe-
HUS,

— BHUMATEJBHO CIIYIIATh JAPYT Apyra, He TOBOPUTH OJHOBPEMEHHO;

— TO0CTapaThCs MPOAHAIU3UPOBATH PAa3HbIE TOUKU 3PEHUS;

— HE MOBTOPATHCS, MPOABUTATh JUCKYCCUIO JANbIIE Yepe3 IBHKEHHE HOBBIX UACH, CO-
oOuieHre HoBOM HH(OpMaLIUH.

OOcynuTh U IPUHATH B TPYIIIE CIEAYIOUIME KPUTEPUH OLIEHKU y4acTus B IUCKYCCUU:

— TOYHOCTb ApPIrYMEHTOB (IPUUMHHO-CJIEICTBEHHBIE CBSI3N);

— YETKOCTb U MOHATHOCTb ApPIryMEHTALINY;

— TOYHOCTb KOHTPApryMEHTOB (IPUYMHHO-CIIE/ICTBEHHBIE CBA3H);

— YETKOCTb IIOHATHOCTb KOHTPapryMEHTOB;

— JIOTMYHOCTB;

— yJa4Has mojava;

— YMEHHE BBIJEIUTH TTIABHOE;

— oT/AeneHue (PaKTOB OT CyObEKTUBHOTO MHEHUS;

— HCIIOJIb30BAHUE PKUX MOAJIEPKUBAIOIINX (PAKTOB;

— BHJIEHUE CYTHU IPOOIJIEMBI;

— OpHEHTalNs MEHSIOUIEHCS CUTYyalUH.

4.4 MeToan4yeckue yKa3aHusi K CAMOCTOATEJIbHOH padoTe CTy1eHTOB

21.]'[5{ YCIICHIHOTO YCBOCHUA AUCHUITIWHBI HGO6XOJII/IM3 IIpaBHJIbHas OpraHu3anus
CaMOCTOSITENIbHON PabOThI CTYACHTOB. JTa paboTa JOKHA COAEPIKATh:

— perymspHyl (©KEHEIeIbHYI0) MpOpadOTKy TEOPETHYEeCKOro Marepuanga 1o
KOHCIIEKTaM JIEKIUI U yueOHHUKaM;

— peryJsipHyIo (€KeHeAeIbHYI0) MOATOTOBKY K JIAOOPaTOPHBIM 3aHATHSAM, B TOM YHCIIE
U3Yy4eHUE ONMCaHUs Jab0opaTOpHBIX padoT;

— peryisipHOe (€XEHEIeNbHOE) pelIeHHe WHIUBUIYaJbHBIX M JOMAIIHUX 33734 U
YIIPA)KHEHUM, 3aaBaEMBbIX IIPEIIOJAABATEIIEM;

— MOJTrOTOBKA K KOHTPOJIbHON paboOTe U €€ yCIEUIHOE BBIIIOJIHEHHUE.



YueOHO-MeTOANYeCKOe 0O0ecTieYeHrne CAMOCTOSITeIbHOIH padoThI

CTYA€HTOB MO IUCUHUILINHE

KoaunuecTBO
4acoB, B

DopMbl/BUABI -
N HauMeHoBaHMe caMogTos{Te.nﬂHoﬁ COOTBETCTBHH C y4eOHO
2 pasiena (Tembr) TEeMATHYECKUM IJIAHOM
padoThI
Ounas popma | 3aounas dop-
o0yueHust Ma 00y4YeHus
1. Pabora ¢ nutepatypoit u
[TonsiTe 06bEKTa U CUCTE- | TEOPETUUYECKUM MaTe-
MBI aBTOMATHYECKOTO pHUAIOM TI0 KOHCIIEKTaM 8 13
yrnpaBieHus; kiaccuduka- | nekuil. [loaroroBka
nust CAY OTYETOB O BBHINTOJHEHUU
J1a00paTOPHBIX padOT.
2. [IpopaboTka TeopeTnue-
CKOTO MaTepuasa o
MaremaTtrueckue MOJIEIM | KOHCIIEKTaM JIEKIUH.
U XapaKTEPHUCTHKH JTMHEH- | Pemenue 3amay. [Toaro- 20 40
HBIX CHCTEM TOBKa OTYETOB O BBI-
MIOJIHEHUU J1abopaTop-
HBIX paloT.
3. [IpopaboTka TeopeTrnue-
CKOTO MaTepuaia Imo
Mertoabl aHanu3a yCTOWYH- | KOHCIIEKTAM JIEKLIHUM.
BOCTH JIMHEWHBIX 00BEKTOB | Pemenue 3amau. [lonaro- 16 36
U CHCTEM TOBKa OTYETOB O BBI-
TTOJTHEHHUH JIabopaTop-
HBIX paboT.
4. [IpopaboTka TeopeTnue-
CKOTO MaTepuasa o
KauecTBo mporieccon N
- KOHCIIEKTaM JICKITHH.
YIPaBJIEHUS JINHEHHBIX CH- 16 30
crem [ToaroroBka 0T4ETOB O
BBITIOJTHEHUH J1abopa-
TOPHBIX PadoT.
S. . Pa6ora ¢ aureparypoii u
Oco0eHHOCTH HETMHEHHBIX patyp
TEOPETUYECKUM MaTe-
00BEKTOB U CUCTEM YIPaB- 12 36
pHAIOM TI0 KOHCIIEKTaM
JICHUS Y
JIEKIUH.
UTOIO 72

5 HPAKTUKYM IO JUCHUIIJIMHE

Tema 2. MaremMaTnuecKkue MOJIEIN U XapaKTEPUCTUKH JIMHEUHBIX CUCTEM
[Tpaktuyeckas padora Nel. (4 gaca)
JlaboparopHuas pabota Ne 1, 2. 3. (12 gacos)

Tema 3. Meroap! aHaau3a YCTOWYUBOCTH JTMHEHHBIX OOBEKTOB M CHCTEM
[Tpaktuyeckas padora Ne2 (4 yaca)
JlaGopaTtophnast pabota Ne4. (8 gacoB)
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Tema 4. KauecTBo nporieccoB ynpaBiaeHUs JUHEHHBIX CUCTEM
JlabopaTtopHnas pabota Ne5. (4 gaca)

Tema 5.0co0€HHOCTH HETMHEHHBIX 00BEKTOB M CUCTEM YITPaBJICHUS.
JlaboparopHuas pabota Ne6. (4 gaca)

6 IMAAKTHYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OIIeHO‘lHLIe CpeacTBa, noxka3aTe/im 1 K

HTCPHUHU OLICHUBAHUSA KOMIIeTeHInii

Nupexce
KOMIIETEeH-
U

Onenounoe
CpeacTBO

IMoxkazaTenn
OLICHUBAaHUSA

Kpurepun oueHuBanusi
copMHPOBAHHOCTH KOMIIETEHUMI

OIIK-1,8

Cobeceno-
BaHHE

Husknii
(HEeY1OBIETBOPUTEIHHO)

CTyzneHT OTBEYaeT HENpPaBUIIbHO, HEYETKO
U HeyOeauTenbHO, JaeT HeBepHbIe (op-
MYJUPOBKH, B OTBETE OTCYTCTBYET KaKoe-
1100 MpeJCTaBICHUE O BOITPOCE

[ToporoBsiii
(YIOBIETBOPUTEIHHO)

CTyzneHT OTBe4YaeT HEKOHKPETHO, ci1abdo
apryMEHTHUPOBAHO M HE YOEAUTENIbHO, XO-
TS M UMEETCSl KaKOoe-TO MPEACTaBICHUE O
BOIPOCE

ba3zoBbIii
(xopor1o)

CTy,HeHT OTBCYACT B LCJIOM IIPAaBHIIbHO,
HO HEAOCTATOYHO IIOJHO, YETKO H y6€III/I-
TCIIBHO

Bricokuii
(oTIHMYHO)

CraButrcs, eciM NPOJAEMOHCTPUPOBAHBI
3HAaHHE BOIPOCA M CaAMOCTOSTENBHOCTh
MBIIIJIEHUS, OTBET COOTBETCTBYET TpeOo-
BaHUSM NPaBUIBHOCTH, MOJIHOTHI U apry-
MEHTUPOBAHHOCTH.

OIIK-1,8

JIaGopatop-
Has pabora

Huzkuii
(Hey1OBJIETBOPUTEIHHO)

JlaGopaTtopHass paboTa CTYAECHTY HeE 3a-
CUNTBIBACTCS €CJIN CTY/CHT:

1. lomycTHI1 YMCo OMIMOOK M HEJOUETOB
MIPEBOCXO/IAIIICe HOPMY, NPH KOTOPOH TIe-
pecekaeTcst MOpOroBbIi MOKa3aTellb;

2. IIpaBWJIBHO BBITIOTHHUI MEHEE ITOJIOBH-
HBI Pa0OTHI.

[Toporossiii
(YZIOBIIETBOPUTEITHHO)

Ecnmu cTyneHT npaBWIIBHO BBITIONHHI HE
MeHee MOJIOBUHBI Pa0OThI UM JOMTYCTHIL:
1. He 6onee nByx rpyObIX OMIHUOOK;

2. He Gonee omHo# rpy0oif U OgHON He-
rpy0oii OIIMOKHU U OHOTO HE0UETA;

3. He Gonee nByx-Tpex HErpyObIX OIIU-
00K;

4. Onny HerpyOyto omuOKy U Tpex Hemo-
YETOB;

5. Ilpu orcyrcTBUM OMMOOK, HO TIpH
HAIWYUH YETHIPEX-TISITH HEJOYETOB.

bazoBbiii
(xoporo)

Ecnu cTyneHT BBINMONHMI paboOTy MOJIHO-
CTbIO, HO JIOITYCTUJI B HEM:

1. He Gonee oxHoii HerpyOoil ommOku u
OJIHOTI'O HEJIOYETa;
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2. He Gonee nByX HEJOYETOB.

Ecnu cryaent:

1. Bemomamn paboty 0e3 ommuOOK u
HEJI0YETOB;

2. Homyctun He 60J1ee OJTHOTO HeJ0ueTa.

Bricokuit
(oTnM4HO)

6.2 HpOMe)KyTO‘lHaH aTTecTalus CTYACHTOB 10 TUCHUIIJINHE

[TpoMexyTouHass arrecranus SBISIETCS IPOBEPKOM BCEX 3HAHWM, HABBIKOB M YMEHUH
CTYAICHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUCHHUS TUCIUILTNHBI. POPMOI MTPOMEKYTOUHOM atT-
TECTAaLMM 110 JUCLUUIIIMHE SBJISETCS YK3aMEH.

JI1st OLleHUBaHUS PE3YJIbTaTOB OCBOCHHUS AUCLUIUIMHBI IPUMEHSIETCS CIEAYIOINE KPUTe-
PHUH OLICHUBAHUS.

KpnTeplm OICHUBAHUA YCTHOI'O OTBETA HA IK3aMCHE

Jl51s Toro, 4TOOBI JOMYIIEHHBIM K 3K3aMEeHY, CTY/IeHT 00s3aH BBIIIOJIHUTE U CAATh MPEMO-
JIaBaTeNIO BCE 3aaHUs JTa0OPATOPHOTO MPAKTUKYMA.

[Ipu onieHke 3HAHUI HA 3K3aMEHE YUUTHIBACTCS: IPABUIBHOCTh U OCO3HAHHOCTh H3JI0XKE-
HUSI COJIEp’KaHMSI OTBETA HA BOIPOCHI, MOJHOTA PACKPBITHS MOHATHI U 3aKOHOMEPHOCTEH, TOY-
HOCTb YIMOTPEOJICHHS] U TPAKTOBKU OOIICHAYYHBIX U CHEIHAIBHBIX TEPMUHOB; CAMOCTOSITEIb-
HOCTb OTBETA; peueBas rPaMOTHOCTb M JIOTUYECKAs MTOCIEA0BATEIbHOCTh OTBETA.

Kpurepuu onenoxk:

— «OTJIMYHO» — TIOJTHO PACKPBITO COJIEpKaHUE BOMPOCOB B 00BEME MPOrpaMMbl U PEKO-
MEHJIOBaHHOM JIMTEPATYPhl; YETKO M MPABUIILHO JAaHbI OMPENECICHUS U PACKPBITO COJAEpKAHUE
KOHLIENTYaIbHBIX MOHATUN, 3aKOHOMEPHOCTEHW, KOPPEKTHO MCIIOJIb30BaHbl HAyYHbIE TEPMUHBI;
JUISL TOKa3aTelIbCTBa MCIIOJIb30BAaHbI Pa3uYHbIe TEOPETUUYECKHUE 3HAHUSA, BBIBOJBI U3 HaOIIO/Ie-
HUHN U OIBITOB; OTBET CAMOCTOSITENbHBIN, NCUEPIBIBAOIINMA, 0€3 HABOASIINX JTOMOTHUTEIbHBIX
BOIIPOCOB, C OMIOPO¥ Ha 3HAHMS, MPUOOPETEHHBIE B MPOIECCE CHEIUATN3AINN 110 BHIOPAHHOMY
HaNpaBIEHUIO HHOPMATHKU.

— «XOPpOII0» — PACKPBITO OCHOBHOE COJIEP’KAHUE BOMIPOCOB; B OCHOBHOM MPABUJIBHO JAaHbI
ONpEAEIEHUS ITOHATUI U UCIOJIb30BAHBI HAYYHBIE TEPMUHBI; OTBET CaMOCTOATENbHBIN; ONpeie-
JIEHUsl TIOHSATUM HETOJIHBIE, JOMYIICHBl HAPYIICHUS MOCIEI0BATEILHOCTH H3JIOKEHUS, HEOOIIb-
IFi€ HETOYHOCTH TPH MCIOJIb30BAHUN HAYYHBIX TEPMHUHOB WUJIM B BBIBOAAX M OOOOIICHUSX, UC-
MPaBJISIEMBIE TIO IOTIOJHUTEIBHBIM BOITPOCaM AK3aMEHATOPOB.

— «YHOBJIETBOPUTEJIbHO» — YCBOEHO OCHOBHOE COJIepiKaHHEe Y4eOHOTO Marepuasna, HO W3-
JIO)KeHO (pparMeHTapHO, HE BCErAa IMOCIENOBATENbHO; OMpPEIEICHUE MOHITHH HEAOCTaTOYHO
YETKOE; HE MCIOJIb30BAaHBI B KAYE€CTBE JI0KA3aTEILCTBA BBHIBOBI M3 HAOJIOEHUN U OIBITOB HIIH
JIOTTYIIEHBI OLIUOKU TIPU WX H3JI0XKEHHH;, JTOMYIICHBl OMMUOKA U HETOYHOCTH B HCIOJIB30BaHUU
HAay4YHOW TEPMHUHOJIOTHH, ONPEICTICHUN TOHSATHM.

— «HEYAOBJICTBOPUTEJBbHO» — OTBET HENPABUIIbHBIN, HE PACKPBITO OCHOBHOE COAEPKaHUE
MPOrPAaMMHOI0 MaTepualia; HE JaHbl OTBETHI Ha BCIOMOTrATENIbHBIE BOIIPOCHI 3K3aMEHATOPOB;
JOTYIIEHBI TPYObIe OMUOKH B ONPEICICHUH MOHATHM, TTPU UCTIOJIb30BaHUU TEPMHUHOJIOTHH.

6.3 TunoBbie KOHTPOJIbHBIC 3a/IJaHUA WJINX UHBIC MaTEPpUAJIbI, HCOﬁXO}]I/IMble JIAA
OHCHKHU PE3yJbTATOB OCBOCHHUA TUCHUIIJIMHBI

IIpumepsl Bonpocos 1o J1abopaTopHoi padore (codeceqoBaHue)
1. Yro omwuceiBaeT MOA€ENs?
2. KakoB cMbICT IEpeMEHHBIX MOJIeTH?
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3. KakoB cMbic mapameTpoB Moienu?

4. C nomouibro KakuxX KOMaHJ] MO>KHO pacCYMTaTh KOPHU XapaKTEPUCTHUECKOTO ypaBHEHUs
MOJIETIUPYEMON CUCTEMBI?

5. Ilepeunciure crocoObl, C TOMOLIbIO KOTOPBIX MOKET OBbITh 3aJjaHa AMHAMHUYECKasi CUCTe-
Ma.

6. B kakux ciyyasx npu MOJEIUPOBAHUM CUCTEMBI IPEANOYTUTENIbHEE UCIIOIb30BaTh aHAa-
JUTUYECKHE METOBI, B KAKUX CIy4asX — UMUTAMOHHBIE METObI?

7. OnumuTe MoJIyYeHHbIC TPAPUKH.

8. Kak m3meHsATCcs XapaKTepUCTUKU CUCTEMBI IIPU YMEHbIIICHUH (YBEIMYCHUN) ITAPAMETPOB
mMoenu?

9. Kakue koMaH]Ibl HCTIOIB30BATHCH B paboTe? Kakie OHM BHIOIHAIOT QYHKIUU?

Ipumep 3axanus 151 J1a00paTOPHOIi padoOThI

JlabopaTopnasi paGora Ne 1
JAuHaMu4YecKue  4acTOTHbIe XapakTtepucTuku CAY

Ilenv padomer: O3HaAKOMIIEHHE C IMHAMUYECKUMH U YaCTOTHBIMHU XapaKTEPUCTUKAMU CH-
creM aBroMaruyeckoro ympasieHus (CAY) u monydeHue HABBIKOB MCCIEIOBAHUS JTMHEHHBIX
JTUHAMHUYECKUX MOJEIIEH.

Ilocmanoeka 3a0auu

Mopnens CAY 3anana B BHJE NepenaToOuHOl (yHKIUH, 3aITUCAHHON KaK OTHOIICHUE IO-
JTUHOMOB

b,s" +...+bs+b,

as"+..+as+a,

Tpebyercs:

1. 3anucars nuddepeHnuanbHOe ypaBHEHUE, onpeaenstoniee Gyakuuonuporanue CAY.

2. IlpeactaBUTh MaTeMaTHYECKYI) MOJENb CHUCTEMbI B MPOCTPAHCTBE COCTOSHUN U TO-
CTPOUTH CTPYKTYPHYIO CXEMY CHCTEMBI.

W(s) =

3. OmnpenenuTs TIOIOCA M HYJM TiepeaaToanoi dynkmun S, , (i=1,n), s}, (j=1m).

4. 3anucaTh ypaBHEHHUS MMEPEXOTHON U UMIYIbCHO-TIepexoauon pyrkiuu: h(t), w(t). ITo-
CTPOUTH I'PaUKH.

5. TloctpouTh JorapuMUUECKre YaCTOTHBIC XapakTepucTuku L(w).

6. TloctpouTs uyactotHblit ronorpad Haiiksrcra W(jw), o = [0, «].

7. TlpencTaBUTh UCXOIHYIO CHCTEMY B BHJC MOCIICIAOBATEIBHOTO COCTUHEHUS THITOBBIX
3BEHBEB.

Ilocneooeamenvrocmos 6bINONIHEHUSA paﬁom bl

1. CocraButh muddepeHnuaibHoe ypaBHeHHE, onpeaesioniee pyHkirnonupopanne CAY.

2. TlpencTaBuTh MCXOJHYIO MOJIENIb B MPOCTPAHCTBE COCTOSHHA W MOCTPOUTH CTPYKTYPHYIO
CXeMy.

3. 3amyctuts cucremy MATLAB.

4. Co3nathb tf-00BEKT, B COOTBETCTBHH C 33J]aHHBIM BAPHAHTOM.

5. Ompenenuts moitoca mepeaatounoil Gpynkumu S, (i=1N) ¢ ucnomb3oBaHHEM KOMaHIBI
roots uu pole.
6. OmnpenenuTs HyJIH NepeAaTOYHON QYHKIIUU S?, (J =1L m) c ucnonp3oBaHWEM KOMaH/BI ro0ts

nin z€ro.
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7. Hcnonb3yst COOTBETCTBYIOIIME KOMAH/bI, OJYYUTh TUHAMUYECKHE XAPAKTEPUCTHUKUA — Tie-
pexoanyio h(t), umnyascayro W(t) u gactoTHblie (quarpaMmmy boje, wactoTHbli rogorpad Haiik-
BHCTA) XapaKTEPUCTUKU.
8. Ilomyuuth mpeacraBiIeHUE MUCXOIHOM MepenaTouHOil (PYyHKIMH B BHUJIE MPOU3BEICHUS THUIIO-
BBIX 3BEHbHCB.
9. Odopmuts oTyer.
10. Cnath OoTUYeT MPEnoIaBaTeIo U 3alUTUTH PadoTYy.

OTtuer HOMKEH coaepkarh (POPMYIHPOBKY 1€ pabOThI, TOCTAHOBKY 33/1a4d B COOTBET-
CTBHH C BApUAHTOM 3a/IaHUs, Pe3yIbTaThl Pa0OTHI, BEIBOIBI.

3amevanus:
1. Jlnsa monydenus npotokosia padbotsl co cpenoii MATLAB u coxpanenus ero B Buae daiina
nepel HayajaoM paboThl UCTIONB3yHTe KomManay diary <ums-daiina> u diary off B xoHie.
2. Tlomywyaemble TpaiKu MOKHO CKOIMPOBATH B TEKCTOBBIA JIOKYMEHT, MCIIOJIb3YSl KOMaHIy
MmeHro rpadudeckoro okna Edit — Copy Figure.

IlepeyeHb BONPOCOB K 3K3aMEHY

1. O0mue TOHATUS TEOPUHM ABTOMATHYECKOTO YympaBieHHs. (DPyHAaMEHTaTbHbIC TPUHIUITHI
ynpasieHus. OCHOBHBIE BUJIbI CHCTEM aBTOMAaTUYECKOT'O YIIPABIICHUS.

2. Jluneapusanus ypaBHeHH quHaMuKu. [lepBas hopma 3anucu JIMHEapU30BaHHBIX YPaBHEHUH.
3. HurerpanbHble npeobpazoBanust Jlamnaca. Bropas popma 3anucu.

4. Mopenu B IpOCTPaHCTBE COCTOSHUN. MeToz npsiMOro nporpaMMHpOBaHUS.

5. TunoBble BO3JEHCTBHS M BpEeMEHHbIE XapakTepuCTHKH. Kiaccupukanus ITUHAMHYECKHX
3BEHBEB.

6. YactoTHast nepeparouyHass (YHKIMS M YaCTOTHBIE XapaKTEPUCTHKH CHCTEM aBTOMaTHye-
CKOI'0 yIIpaBJICHUS.

7. be3piHEpLMOHHOE 3B€HO. MIHEpIIMOHHOE 3BE€HO 1-T0 mopsaka.

8. MHepuuoHHOE 3BE€HO 2-T0 MOpsi/IKa.

9. KonebGaTenbHOE 3BEHO.

10. neanbHOE UHTETPUPYIOIIEE 3BEHO.

11. MHTerpupyromee 38€HO C 3aMENTIEHUEM.

12. UneanbHoe nuddepeHupyroiiee 3BeHO.

13. PeanbHoe nuddepeniupyroiiee 3BeHO.

14. TunoBble coelMHEHUS U MIepeaaTOYHble PYHKIIMN CUCTEM aBTOMAaTUYECKOTO YIPaBICHUSI.

15. YcroiiunBoCcTh JMHEHHBIX CHCTEM aBTOMAaTH4ecKoro ympasieHus. HeoOxoaumoe u go-
CTaTOYHOE yCIIOBHE YCTOMYHUBOCTH.

16. I'panuiia yCTOMYMBOCTHU U €€ TUIIBI.

17. AnreOpanueckuii kpurepuii ycroituuBoctu Payca-I'ypBuna.

18. Kpurepuii ycroitunBoct Muxaiinosa.

19. Kpurepuit ycroitunoctu HalikBucra.

20. KagyecTBO crcTeM aBTOMAaTHYECKOro yrpasieHus. [Ipsmble nokaszarenu kauecTna.

21. OreHka ycTaHOBMBILIEHUCS TOYHOCTH B PEKUMaX CTaOMIIM3AINH U CIEKEHUS.

22. KopHeBO# METO/ OLIEHKH KayecTBa CUCTEM aBTOMATUYECKOTO YIIPABICHUS.

23. VHTerpanbHble METO/IbI OLIEHKH KaYyecTBa CUCTEM aBTOMATUYECKOTO YIIPABJICHUS.

24. YaCTOTHBIM KpUTEPHUNA OLICHKH Ka4eCTBA CUCTEM aBTOMATHYECKOIO YIIPABICHUS.

25. TunoBele peryasaTopsl U KOPPEKIU CUCTEM aBTOMAaTUYECKOTO YIIPABIICHMUS.

26. OcoOEHHOCTH HENPEPHIBHBIX HETMHEHHBIX CUCTEM aBTOMATHUYECKOTO yIpaBJICHUS.

27. Meton (a3oBOTr0 mpoCTpaHCTBA.
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7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, NCIOJIb3YEMbBIX
B NTPOIECCE OBYYEHUA

HNudopmanuoHHbIe TEXHOJOTHH — 00yUYeHHUE B DJIEKTPOHHON 00pa3oBaTeIbHON Cpefie ¢
LENIBI0 PAaCIIMPEHUsl JIOCTyNa K 00pa3oBaTelIbHBIM pecypcaM, yBETHMUYEHHUS KOHTAKTHOTO B3aM-
MOJICHCTBUS C MpernojaBaTesieM, IOCTPOCHUS WHIUBUAYAIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTHUBHOTO KOHTPOJISi U MOHUTOPUHTA 3HAHUM CTYICHTOB.

B o6pazoBarensHOM mpoliecce Mo TUCHUIUTMHE UCTIONBb3YIOTCS CleayIolre HHPpopMaIiu-
OHHBIE  TEXHOJIOTMH, SIBISIONIUECS  KOMIIOHEHTAMHU  DJIEKTPOHHOW  HH(OPMAIIMOHHO-
obpazoBarenbHol cpeabl BITIY:

e Odunmaneueii caiit BI'TIY,

e Cucrema snextponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TECTUPOBAaHMS Ha OCHOBE €MHOTr0 nopraia « HTepHeT-TeCTUpOBaHUS B

e MynbTUMEIUIHOE COTPOBOXKICHUE JIGKIIMI U TPAKTHUECKUX 3aHSATHI;

8 OCOBEHHOCTHU U3YYEHUA JTUCHUIIJIMHBI UHBAJIUIAMU U JIMHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbS

HpI/I O6y‘IeHI/II/I Jia1 € OrpaHUYCHHBIMU BO3MOKHOCTSAMU 310POBbs IMIPUMCHAIOTCA ajalli-
THUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH B COOTBETCTBHH C YCIIOBHUSMH, H3JI0KEHHBIMU B pa3zed
«Oco0eHHOCTH OpraHu3aIi 00pa30BaTEIHLHOIO MpOoLecca MO 00pa30BaTENbHBIM IPOTPaMMaM
JUISl MHBAJIMJIOB M JIMI C OTPAHUYEHHBIMHA BO3MOKHOCTSIMH 370pOBbs» OCHOBHOW 00pazoBaTelb-
HOM IporpamMmsl (MCIIOJIb30BaHUE CHEIUAIBHBIX YU€OHBIX MOCOOUN U AUJAKTUYECKUX MaTepua-
JIOB, CHEIMATIBHBIX TEXHUYECKHX CPEJICTB O0yUEHHs KOJUIEKTUBHOTO M MHJIMBUAYAIBHOTO MOJIb-
30BaHUs, MPEJOCTABICHUE YCIYT aCCUCTEHTa (IOMOIIHHMKA), OKa3bIBAIOIIET0 00yUYarolUMCs He-
00XOAMMYIO TEXHHUYECKYIO TOMOILb U T.II.) ¢ YYETOM HMHAMBUIYAIBHBIX 0COOEHHOCTEH 00yda-
IOIINXCS.

9 CIIMCOK JIMTEPATYPbBI U UH®OPMALIMOHHBbIX PECYPCOB

9.1 JIuteparypa
1. Kopones, A.JI. Komnbrotepnoe MonenupoBanue / A. JI. Kopones. - M.: bunom. JIaboparopus
3uanuid, 2010. - 230 c.(5)
2. Cogeros, b.51. MonenupoBanue cuctem / b. 1. Coseros, C. A. fIkoBnes. - 6-¢ u3a., crep. -
M. : Boicm. mik., 2009. — 342 c.(15)
3. Hlummapés, B. FO. OcHOBBI aBTOMaTHYECKOTO YIPaBIeHUS : yueOHOe mocodue Juist By30B /
B. 1O. lllummapés. — 2-e u3a., ucnp. u gor. — Mocksa : M3garensctBo FOpaiit, 2022. — 350
c. — (Briciee obpazosanue). — ISBN 978-5-534-05203-9. — Tekcr : anekTpoHHsbI // OOpa-
3oBarenbHas wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493100 (mata oGparie-
Hus: 13.10.2022).
4. Kuwm, JI. [1. Teopus aBTOMaTHUECKOT0O yIpaBiIeHUs : yUe€OHUK U IpakTUKyM g By30B / J1. I1.
Kum. — Mocksa : U3narensctBo FOpaiit, 2022. — 276 c. — (Beiciee obpa3zoBanue). — ISBN
978-5-9916-9294-6. — Texkcr : amexkTpoHHbIH // OOpa3oBarensHas Mmiargopma FOpaiT [caiir].
— URL: https://urait.ru/bcode/489509 (nara obpamenus: 13.10.2022).
5. Axkomos, A. C. HMMuTanimoHHOE MOJIETUPOBAHUE | YICOHUK M MPAaKTUKyM i By30B / A. C.
AxonoB. — Mocksa : NUznarensctBo IOpaiit, 2022. — 389 c. — (Bwicmee ob6pa3oBanue). —
ISBN 978-5-534-02528-6. — Texkcrt : anmektponHsblii // Obpa3oBatenbHas tiardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/489503 (nara obpamenus: 13.10.2022).
6. boes, B. /. MMuranmonHoe MoJenupoBaHUE CUCTEM : yueOHOe mocobue ais By3oB / B. /1.
boeB. — Mocksa : U3mparensctBo IOpaiit, 2022. — 253 ¢. — (Bsicmee o6pa3oanue). — ISBN
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978-5-534-04734-9. — Texkct : anexTpoHHBIN // OOpa3zoBarenbHas miaardopma KOpaiit [caiir].
— URL: https://urait.ru/bcode/492781 (nara obpamenus: 13.10.2022).

9.2 ba3bl JaHHBIX U HH(POPMAIUOHHO-CIIPABOYHbIE CHCTEMbI

1. ®epepanbubiii mopran «Poccuiickoe obpazoBanuey - http://www.edu.ru.

2. Nnpopmanmonnas cucrema «EquHoe 0KHO gocTyna K 00pa3oBaTesibHbIM pecypcam -
http://www.window.edu.ru.

3. ®enepanbublii opran «MHbOpMaIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHHA B 00pa-
3oBaHMK» - http://www.ict.edu.ru.

4. Poccuiickuii mopTaji OTKpbITOro odopasosanus - http://www.openet.ru/University.nsf/

5. I'mobanpHast ceTh TUCTAHIIMOHHOTO 0Opa3oBanus - http://www.cito.ru/gdenet.

6. Ilopran HayyHOU 3JIeKTPOHHOM OnbIMoTeKu - http://elibrary.ru/defaultx.asp.

7. Caiit ['ocynapCTBEHHOT0 HayYHO-HCCIICIOBATEIBCKOIO HHCTUTYTa HH(POPMAIIMOHHBIX
TEXHOJIOTUH U TeJICKOMMYHHUKaIMii. - Pexxum nocryma: http://www.informika.ru.

8. Troxkun, U.JO. Agantanus B HeIMHEHHBIX nuHaMmudeckux cucremax / WM. FO. TrokuH,
B. A. Tepexos. - M. : U3n-Bo JIKH, 2008

9. Caiit MunucrepcTBa HayKH W BbIcHIero oOpaszoBanust P®. - Pexum mocry-
ma: https://minobrnauki.gov.ru.
10. Caiit MunuctepctBa npocsenienus P®. - Pexxum nocryma: https://edu.gov.ru.
11. Uudopmanmonnas cucreMa «EJrHOE OKHO JOCTYIIA K 00pa30BaTEILHEIM pecypcaMy. -

Pexxum nocryna: http:// www.window.edu.ru/

9.3 D/1eKTPOHHO-0UOIHOTEYHBIE PeCyPChI
1. Polpred.com O630p CMU/Crnpasounuk http:// polpred.com/news.
2. DBC «Jlauw» http:// e.lanbook.com.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUis TmpoBeleHHsl 3aHSITUH JIEKIIMOHHOTO W CEMHUHApCKOrO THUIA, TPYHIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJNbTAlMM, TEKYHIETO KOHTPOJS W IPOMEXKYTOYHOH aTTECTAllUU
UCTIONIB3YIOTCS ~ ayIUTOPUHU, OCHAmIEHHbIE y4eOHOM MeOenbio, ayAHuTOPHOM  JIOCKOH,
KOMITbIOTEPOM(-pamHu) c YCTaHOBJIEHHBIM JULEH3UOHHBIM CHEMaAIN3UPOBaHHBIM
IPOrpaMMHBIM 00€Cle4eHHEeM, KOMMYTAaTOPOM [UIsl BbIXOJAa B 3JIEKTPOHHO-OMOIMOTEHHYIO
CUCTEMY | AJIEKTPOHHYI0  WHGOPMAIMOHHO-00pa3oBaTenbHyto  cpenxy  BITIY,
MYJIbTUMEAMMHBIMA  TPOEKTOPAMH, OKCIIO3WIIMOHHBIMU  JKpaHaMH, y4eOHO-HarJIsAHbIMU
MOCOOUSIMH, MYTbTUMEIUNHBIE TIPE3CHTAINH ).

JUig nipoBeieHUs] IPAKTUUECKUX 3aHATUHN TAK)XKE MCIONb3YIOTCSI KOMIIBIOTEPHBIE KJIACChI
¢bu3nKo-MaTeMaTHYeCKOro (akynbTeTa, OCHAIIEHHBIE yueOHOW MeOenblo, ayAUTOPHON JOCKOH,
KOMITbIOTEPAMHU C YCTaHOBJIEHHBIM JIMIIEH3MOHHBIM MIPOTPAMMHBIM 00ecreueHHeM, ¢ JOCTYIIOM
B DJIEKTPOHHO-OMOIMOTEUHYI0 CHCTEMY, O3JEKTPOHHYIO HH(DOPMAIOHHO-00pa30BaTEIbHYIO
cpeny BITIY m B cerb HHTepHET, MyIbTUMEIUNUHBIMU INPOEKTOPAMH, HKCIIO3ULMOHHBIMU
9KpaHaMH, y4eOHO-HATIISAHBIMU MIOCOOUAMHE (MYJIbTHMEIUHHBIC TPE3CHTAIUH U TIP. ).

CamocrosaTenbHas paboTa CTYJEHTOB OPraHU3YETCs B ayTUTOPUAX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOM M B 3aJIaX JOCTyIa B JOKaIbHYIO ceThb BI'TIY ¢ BBIXOIOM B 3JIEKTPOHHYIO
UH(POPMAaLIMOHHO-00pa30BaTebHYIO Cpely By3a U B ceTh MIHTepHET.

JIMLIEH3MOHHOE MPOrpaMMHOE O0€CleYeHHUe: OIEepalMOHHbIE CHCTEMbl CeMeWcTBa
Windows, Linux; oducHsie mporpammbl Microsoft office, Libreoffice, OpenOffice; Matlab,
DrWeb antivirus 1 1.1


http://elibrary.ru/defaultx.asp
https://minobrnauki.gov.ru/
https://edu.gov.ru/
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Pa3pabotuuk: Eprymenko M.C. — crapummii npenojasareib kadeapsl HHPOPMATUKU U METOU-
KU TIpeToiaBaHusl HHPOPMATHKH
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11 JIUCT UIBSMEHEHUHA U JONMOJIHEHUM
YT1Bep:kaenue uzmMmenenuii u qonojgHennii B PIIJL nis peanuzanun B 2020/2021 yu. r.
PIT/] oOcyxnena u onodbpena amns peanusanuu B 2020/2021 y4. r. Ha 3aceqanuu Kadeapsl

nH(pOpPMATUKK U METOAMKHU TpenoaBanus nHPopMaTtuku (mpoTokos Ne 8 ot «17» wurons 2020
r.). B PIIJI BHECeHBI clieyroniye M3MEHEHHsS U JIONIOJIHEHHUS:

Ne nzmenenus: 1
No crpanuiipl ¢ u3MeHeHUeM: TUTYJIbHBIN JIUCT

VcKIIIOunTS: Bx104nTs:
Texct: MUHHCTEPCTBO HAYKH U BBICIIETO 00- Texkcr: MunucTepeTBO Ipocserienus Poccuit-
pazoBanusi PO ckoit dexpeparuu

YTBep:xaenue usmenenuii u nonojnenui B PILI nns peamuzanmu B 2021/2022 yu. r.

PI1/] o6cyxnena u omodpena ams peanusanuu B 2021/2022 y4. T. Ha 3aceaHuy Kadeapsl
WH(pOpPMATUKK U METOJMKH TIpenoaaBaHus nHpopmaTuku (mpoTokos Ne 7 ot «21» ampens 2021

r.).

YrBep:xknenue uzmenenuii u gonojaHennii B PILJL nus peanuzanun B 2022/2023 yu. r.
PII/] nepecmotpeHa, obcyxieHa u ogoopena g peanusanuu B 2022/2023 yueOHOM oy Ha
3acenanuu kKadeapbl HHPOPMATHKU ¥ METOJIUKH MPETofaBaHus nHPopMaTHKU (TipoToko Ne 1
or 21 centsops 2022 1.).
B paGouyto nporpaMMy BHECEHBI CIIEIYIONTME U3MEHEHUS U JOTOTHEHHUS:

Ne m3menenus: 2
Ne ctpanutsl ¢ u3menenuem: 14-15

B Pa3zznen 9 BHeceHbI H3MEHEHHUS B CITUCOK JINTEPATYPbI, B 0a3bl JTaHHBIX U HHPOPMAI[MOHHO-

CIPaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHbIE peCypChl. YKa3aHbl CChIIKH, 0Oecneyn-
BaIOIUE JIOCTYI O0YUYaOIMMCS K JJIEKTPOHHBIM YYEOHBIM U3JaHUSIM U 3JIEKTPOHHBIM 00pa-

3oBarenbHbIM pecypeaM ¢ caiita PI'BOY BO «bI'TIY ».




