[LOKYMEHT NO[ [pretnrBecieranenFam=or=

SEFHED
Undopmauns d enazensue: MHUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHUS
OUO: LLgkuHa POCCUUCKOU ®EJEPAIINU

ﬁo“’KHO”": Py ®denepaibHOE FOCyIapCTBEHHOE OHOIKETHOE 00pa3oBaTe/ibHOE
dTd noanucay
8 yuYpesKIeHne BbICIIero 06pa3oBaHus

YHUKanbHbIA N . . o
a2232a551574 1 984%]{%3%?%(45%54]{@0 JNAPCTBCHHBIH NNEAAIOTHYCCKUU YHUBEPCH-
v TET»

OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA
Pabouas nporpaMmmMa JMCHUTLIMHBI

YTBEPXKIAIO
HN.0. nexana ¢u3uMKO-MATEMATHYECKOTO
¢pakyabTera ®I'BOY BO «BI'TTY»

&% P O.A./InenpoBckas
{ «22» mas 2019 r.

PaGouas nporpaMMa qUCHMILINHBI
KOMIIBIOTEPHOE MOJAEJIMPOBAHUE

HanpaB.J]e}me HOoAroTOBKH

02.03.03 MATEMATHUYECKOE OBECIIEYEHHUE U
AIMUHUCTPUPOBAHUE NHHOPOPMAIMOHHBIX CUCTEM

Ipopunin
TEXHOJIOI'UA ITIPOI'PAMMMUPOBAHUA

YpoBeHb BbIcIero 00pa3oBaHusA
BAKAJIABPUAT

IIpunsita

Ha 3ace]aHuHu Kadeapbl HHPOpPMATHKHU

U METOJMKH NpenoJaBaHusi UHPOPMaTHKH
(mporokoa Ne 9 ot «15» mas 2019 r.)

Baarosemenck 2019



COJIEP)KAHUE

1 TIOSICHUTETBHAST BAITFICKA .....o.coooveoeeoveeeeeeeeeeeeeeeess e ees s eeseeseeee s eess s s s eessse e 3
2 YYEBHO-TEMATHYECKOE IJIAHUPOBAHME ..........oooooooovveeeeoeeoeeeeeeeseeeeseeeseeeeeene 4
3 COJXEPIKAHME TEM (PA3JIEJIOB) .....o.oooioveeeeeeeoeeeeeoeeeseeseeeeeeeseeeeeseseseeeeseseeseessee e 5
4 METOIMYECKHWE PEKOMEHJIALIAYU (YKA3AHMS) JUISA CTYJIEHTOB 10
A3YYEHWTIO JIMCTIATITITHBL .........coovvveevooeeeeeeeeeeee e seeeeee s eessseseesseesesesess e s eneenes 6
5 MPAKTUKYM TTO JUCIIMTIIIMHE .............ooovveoeeeeeoseeeeeeeeeeeeeeeeeeeeeeee e eseseeseessee s 8
6 IMTAKTUYECKHUE MATEPHAJIBI JUISI KOHTPOJISI (CAMOKOHTPOJIST)
YCBOEHHOTO MATEPHTAIIA........o.ooooovoeeeeeoseseeeeeesseeseesseseesssesesssseessssseesssesesssseesssesensenes 9
7 NEPEYEHDb MHPOPMALIMOHHBIX TEXHOJIOT Wi, UCIIOJIB3YEMBIX ........... 13
1300000 1100610 D0 S At 101 515 VOO 13
8 OCOBEHHOCTH U3YYEHHUS JUCLHUILIMHBI THBAJIUIAMM U JIMIAMH C
OTPAHUYEHHBIMH BO3MOKHOCTAMUY 3JOPOBDBS .........ooooooveveeeevereeereeeesree 13
9 CIIUCOK JIMTEPATYPBI 1 THO®OPMALIMOHHBIX PECYPCOB...........oovoooverrecnne.. 13
10 MATEPUAJIBHO-TEXHUYECKASI BABA ......ooooovoeeeeeoeeeeeeeeeeseseseeeeeeese s eeseses 14

11 JJUCT UBSMEHEHUM U JOIMOJTHEHMI ............c..cooooviviviieeiciceeeeeeeeeeee s 16



1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Hesp OIMCHUNIMHBI. U3yYEHUS TUCUHUIUIMHBI COCTOUT B OBJIAJICHUM METOJOJIOTHEH
yhpaBieHus; OOMIMMHU MPUHIUIIAMU ITOCTPOSHHSI MATEMaTHYECKHX MoJIesiell 00BEKTOB U CUCTEM
aBToMatuyeckoro ynpasienus (CAY), metonamu ananusa u cuare3a CAY.

1.2 Mecto aucuumiannbl B cTpyktype OOIL: ducuummmna «KoMnbioTepHoe Moaenpo-
BaHUE» OTHOCUTCA K JUCIHUILIMHAM 00s3aTeNIbHOM YacTu (4actu, GopMUPYEMOl yuacCTHUKaMU 00-
paszoBarenbHbIX oTHOIIeHUH) Otoka b1 (51.0.27).

1.3 lucuun/juHa HanpapjeHa Ha opMHPOBaHMe caeaylomux komnerennuii: OITK-
2, IIK-8:

- OIIK-2. CriocobeH MprMEHSATh COBPEMEHHBIM MaTeMaTHYeCKUi amnmapar, CBsI3aHHBIH ¢
IPOEKTHUPOBAHUEM, PA3paOOTKOM, peain3alueil U OLIeHKOM KauyecTBa IPOrpaMMHBIX ITPOAYKTOB U
IPOTPAMMHBIX KOMILIEKCOB B PA3JIUYHBIX O00JACTAX UYEIOBEUECKOHN NEATEIbHOCTH., HHAUKATO-
PaMHM IOCTHKEHUS KOTOPOU SIBIIAETCS:

e OIIK-2.1 — 3HaeT MaTeMaTU4YECKHE OCHOBBI TPOrPAMMHPOBAHUS U SI3bIKOB MTPOTrpaM-
MHUPOBaHMs, OpraHU3aluu 0a3 JaHHBIX U KOMIIBIOTEPHOIO MOJEIMPOBAHMS;, MaTeMaTUYECKUeE
METO/IbI OLIEHKU KaueCTBa, HaZeKHOCTH U 3()(HEKTUBHOCTH MPOTrPaMMHBIX ITPOJYKTOB; MaTeMa-
TUYECKUE METO]Ibl OPraHU3alMi HHPOPMAIIMOHHON 0€30MacHOCTH IIPpU pa3pabOTKE U IKCILTya-
TallUX IPOTPAMMHBIX IIPOJAYKTOB M IIPOTPAMMHBIX KOMIUIEKCOB.

e OIIK-2.2 — ymeeT HCIIOIB30BaTh 3TOT ammapar B IpOPecCHOHATBHON NeSTeTbHOCTH.

e OIIK-2.3 — nMeeT HABBIKU MPUMEHEHMS JAHHOTO MAaTEeMaTHYECKOTO armapara mpu
peLIEHNN KOHKPETHBIX 3aa4.

- IIK-8. CriocoOeH HCIoIb30BaTh COBPEMEHHBIE METOIBI Pa3pab0TKH U peali3aIiy KOH-
KPETHBIX aJITOPUTMOB MaTEMAaTHUECKUX MoJieNiel Ha 0a3e sI3bIKOB IIPOrpaMMHUPOBAHUS U ITAKETOB
IIPUKJIAJHBIX IPOrPaMM MOJEIUPOBAHUS, HHANKATOPAMM JOCTHUKEHUS KOTOPOU SIBIIAECTCS:

e JIK-8.1 —3HaeT coBpeMEHHBIE METO/IbI Pa3pabdOTKU U peaau3aliy aIrOPUTMOB MaTe-
MaTHYECKHUX MOJIeiel Ha 06a3e sI3bIKOB U [MaKETOB IIPUKIIAJHBIX IPOTPaMM MOJEINPOBAHHUS.

e JIK-8.2 — ymeeT pa3zpabaTbiBaTh M peaIN30BBIBATH AITOPUTMbI MATEMaTUYECKHX MO-
neneilt Ha 0a3e SA3bIKOB U MAKETOB MPUKIIAAHBIX IPOTPAMM MOJIETUPOBAHUS.

o [IK-8.3 — uMeeT mpakTH4YeCKHii ONBIT pa3pabOTKH M peaTH3aINH AJITOPUTMOB MX Ha
0a3e SI3bIKOB U MMaKETOB MPUKIIAJHBIX IPOrpaMM MOJEINPOBAHHUS.

1.4 IlepeyeHb MJIAHMPYEMBbIX pe3yJbTATOB 00y4eHusi. B pe3ynbrare u3yueHus: AUCLU-
IUIMHBI CTYAECHT JOJIKEH

3HaTh

e 00mue NpUHIUIBI (YHKIIMOHUPOBAHUS U MIOCTPOEHUSI MaTEMATUYECKUX MOJieNiel 00beK-
TOB U CHUCTEM, METOJIOJIOTUYECKHNE OCHOBBI ()YHKIIMOHUPOBAHHUS, TUIIOBBIE MAKETHI MPHU-
KJIQJHBIX IPOTPaMM aHaIM3a IUHAMUYECKUX CUCTEM;
yMeTb

® CTPOMTH MAaTEeMAaTHYECKYIO MOJIENIb 00BEKTa U CUCTEMBI, OCYIECTBIATH BEIOOP METOAUKH
pelIeHus ¥ TOCTPOSHUS AITOPUTMA TOM WIIM MHOM 3a7auu, OLIEHUBATh IPAHULIBI TPUMEHHU-
MOCTH BBHIOpAaHHOW MOJIENH;
BJIa/IeTh

® HaBBIKAMHU PEIlIEHUs MPHUKIAIHBIX 33]1a4 C MOMOIIBI0 KOMIIBIOTEPHOTO MOJAEINPOBAHUS,
METOJI0JIOTHEN aHajdn3a JUHAMHYECKHX CHUCTEM C HCIIOJIb30BAHMEM THIIOBBIX ITAKETOB
MPUKIIAIHBIX IPOrPaMM.
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1.5 O6mas TpyaoeMKocTh IMCHUILIHHBI «KOMIBIOTEpHOE MOJEIMPOBAHUE)» COCTAB-

JI€T 5 3a4eTHBIX eNUHUIL (Haiee

—3E) (180 uacos).

IIporpamma npegycMaTpuBaeT U3yuyeHHE MaTepuala Ha JIEKLUAX U IMPAKTUYECKUX 3aHs-
Tsx. [IpenrycmoTpena camocTosTenbHas paboTa CTYACHTOB 10 TeMaM U paszenaM. IIposepka 3Ha-
HU ocylecTBIseTCs PPOHTAIBHO, HHAUBUYATIbHO.
1.6 O6bem AUCHMILVIMHBI M BUAbI Y4eOHOM /1esiTeIbHOCTH

O0beM TUCHUILIMHBI M BHIbI YUe0HO /IeiTeTbHOCTH (04Has (popMa o0yueHHs1)

Buja yueOHoii padboThl Bcero yacosn Cemectp 6
OO61mast TpyA0eMKOCTh 180 180
AynuTopHbIE 3aHATHS 72 72
Jlexkuun 36 36
JlaboparopHbie paboThI 36 36
CamocrosiTenpHas padbora 72 72
Buj uTOroBOr0 KOHTPOJIS 36 IK3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ounas ¢opma o0yueHus

Y4eOHO-TeMaTHUYECKHIi IJIaH

AyAUTOpPHDBIE 3aHATHS
Y P CamocTrosi-
HaumenoBanue Bceero
Ne JlabopaTop- TeJbHas
TeM (pa3aesioB) 4acoB Jleknuu
HbIe padoThI pabora
1. | Monsrue o6vexta u cuctemsr
aBTOMATHYECKOTO yTIpaBJIe- 12 4 - 8
Hus; kinaccudukarus CAY
2. MaremMaTudeckue MOICIIN U
XapaKTEPUCTUKY JINHEHHBIX 46 10 16 20
cUCTEM
3 1M .
€TOJIbI aHATH3a YCTOMYNBO-
CTH JIMHCHHBIX 00BEKTOB U CH- 36 8 12 16
cTeM
4. | Kauectno MPOIIECCOB yIpaBIie-
. 26 6 4 16
HUS TUHEHHBIX CHCTEM
S. | OcOOEHHOCTH HeTMHEHHbBIX
00BEKTOB M CUCTEM yTIpaBiie- 24 8 4 12
HUS
DKk3aMeH 36
UTOIO 180 36 36 72




HNHTepakTHBHOE 00yUeHHUE MO JUCHHUILIHHE

Kou-
®opma
HaumenoBanue Bun BO
Ne HHTEPAKTHB-
TeM (pa3aesioB) 3aHATHS ya-
HOI'0 3aHATHA
COB
1. [Tpe3enTarus ¢
[TonsiTne OOBEKTA W CHCTEMBI aBTOMATHYe-
JIK HCIIOJIb30BaHUEM 2
CKOT'O YIIpaBJICHUS KT
2. IIpesentanus ¢
MaremaTtuueckue MOAENU M XapaKTEPUCTUKH
[N——— JIK HCIIOJIb30BaHUEM 4
HKT
3. . . I[Ipe3enTanus ¢
Meroasl aHanu3a YCTOWYMBOCTH JIMHEHHBIX
OO BEKTOR 1 CHCTEM JK KCIIOJIb30BAHUEM 4
HKT
4. | OcoOeHHOCTH HEMUHEWHBIX 00OBEKTOB U CH- ITpesenTanus ¢
CTEM yIpaBIICHUS JIK MCIOJIb30BaHUEM 2
HKT
5. | AHanu3 HENPEPHIBHBIX TUHAMHUYECKUX CHCTEM 6 Pabora B mapax 4
6. | MeTo/bl aHAMHM3a YCTOWYNBOCTH JTUHEHHBIX 16 PaboTa B mapax 4
00BEKTOB U CHCTEM
7. | KauecTBO TPOIECCOB yMpaBIeHUS JTMHEHHBIX
pon yup 16 Pabota B mapax 4
CUCTEM
HUTOT'O 24

3 COAEP)KAHUE TEM (PA3JIEJIOB)

1. llonsaTHEe 00BEKTA M CHCTEMbl ABTOMATHYECKOr0 yNpaBJeHHs; KIaccupukanus
CAY.

ABTOMaTHUYECKOE YIIpaBJICHUE MTOHITHE, UCTOPHS CO3/1aHus U pa3BUTHS. OOBEKTHI yIIpaB-
JeHUs U uX MaTeMmaruueckoe onucanue. TexHuuyeckue npumepsl CAY. MHpopmanmonHbie ac-
IIEKTHI YIIPABIICHUS TEXHUYECKUMU CUCTEMaMu. Teopust aBTOMaTU4ECKOr0 YIIpaBJIEHUs: LEIH, 3a-
Jlauu, COBpeMeHHbIe Mpo0saeMbl. OCHOBHbIE MPUHLMIIBI yripaBieHus U Tunel CAY. 3agaun mare-
Matuyeckoro onucanus (moaenupoBanus) CAY. Knaccudpukamus CAY.

2. MaTtemaTu4yeckue MO/IeJIM M XapaAKTePUCTUKH JTHHEHHBIX CHCTEM

3aauM aHaaM3a U ONMCaHUE HENPEPHIBHON TMHAMUYECKOW CUCTEMBI, OITUChIBAEMOMN AUQ-
bepeHIMaTbHBIM ypaBHeHHEM. OnrcaHue TUHEHHBIX CUCTEM C UCIIOJIb30BAaHUEM YpaBHEHUII co-
crosiHus ((ha30BBIX KOOPJUHAT).

XapakTepUCTUKU JTUHEHHOW TMHAMMYECKON CHCTEMbI BO BPEMEHHOM M 4acTOTHOW o0ia-
cTax. Ilepegarounsle pyHKIMM U YaCTOTHBIE XapakTepUCTUKU. CBA3b MEy YaCTOTHBIMU MU Bpe-
MEHHBIMH XapaKTEPUCTUKAMU. DJIEMEHTapHbIE 3B€Hbs JIMHEHHBIX CAY M MX XapaKTEpUCTHUKH.
CrpykTypHas cxema kak ¢popma matemaruyeckoit mogenu CAY. CriocoObl HOCTpOeHUs U Tpeod-
pPa30BaHUs CTPYKTYPHBIX CXEM.

3. MeToabl aHAIM3a YCTOWYNBOCTH JUHEHHBIX 00bEKTOB U CHCTEM

OcHOBHBIE ONPEENIEHUS] TEOPUH YCTOWUNBOCTH JINHENHBIX JUHAMUYECKUX CUCTEM HETIPE-
PBIBHOT'O BPEMEHHU.

CyxneHue 00 yCcTOMYMBOCTH JIMHEHHOM aHAJIOTOBOI CUCTEMBI IO PACHIOJIOKEHUIO KOpHEH
XapaKTEPUCTUYECKOTO YPAaBHEHUS Ha KOMIUIEKCHOM IUIOCKOCTU. YMCIIEHHBIE METOABI BBIYUCIIE-
HUSI KOPHEW U UX OrpaHMYEeHUS; METObI MPE0O0pa3oBaHMsI MATPUL] CUCTEMbI YPaBHEHUIA.
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AHaTUTUYECKHE KPUTEPUH YCTOMUMBOCTH. AreOpanvecKkne KpUTEpHH yCToOMUnBOCTH Pa-
yca u I'ypBuna. [IpuHiun apryMeHTa 1 4aCTOTHbIE KpUTEPUHU ycTOMYUBOCTH Muxaitiosa u Haii-
kBucTa. O1eHKa 3anaca yCTOMYMBOCTH CUCTEMBI.

4. KauecTBO npoueccoB ynpaBJieHUs THHEHHBIX CHCTEM

[Tokazarenn kadecTtBa (OIIMOKU PEryJIUPOBAaHMS); MPSIMbIE U KOCBEHHBIE METOJABI HX
OLICHKH. 3a7auu U MeTo/Ipl cuHTe3a TuHENHbIX CAY. Cunte3 HenpepblBHBIX CAY 10 OCHOBHBIM
MOKa3aTeNsIM KauyecTBa METOJI0M JIOTapU(PMHUUECKUX aMIUTUTYAHBIX U YACTOTHBIX XapaKTEPUCTHK.

5. Oco0eHHOCTH HeJTUHEeHHBIX 00bEKTOB M CHCTEM YIIPaBJICHUSI

OCco0EHHOCTH PEKMMOB M aHAIN3a HEIMHEWHBIX CUCTEM. THUITMYHBIC HEJTMHEHHBIC YCTPOii-
CTBa U UX XapaKTEPUCTUKH.

VYpaBHEHHUSI COCTOSTHUS HETMHENHBIX CUCTEM.

AHnanmu3 ¢$a30BbIX TPACKTOPUN M OCOOBIX TOYCK HETMHEHHBIX CUCTEM. ABTOKOJICOAHUS H
UX YCTOMYMBOCTh. Y CTAHOBUBIIMECS PEKUMbI B HEJTMHEHHBIX CUCTEMAX.

4 METOANYECKHUE PEKOMEHJAIMU (YKA3AHUA) 1JIsA CTYAEHTOB IO U3Y-
YEHUWIO JUCHUITJINHBI

4.1 O0mue MeTOAUYECKHE PEKOMEHIANH

W3naraemas TUCIMITIIMHA OCHOBBIBACTCS Ha (PyHAaMEHTAIBHBIX MOHATHAX HHPOPMATHKU
U TPOrpaMMHUPOBaHHUS, B TO K€ BpeMsl MMEET YEeTKYI NPUKIAIHYIO HaIlpaBIeHHOCTh. [lpu
pa3zpaboTke paboueil mporpamMMmbl JTUCIUTUIMHBI MPEAYCMOTPEHO, YTO ONPE/CICHHBIEC BOIPOCHI
M3YYalOTCs CTYICHTAMU CaMOCTOSTEIBHO.

[IpakTukyM 1O JIUCUUIUIMHE IPEICTaBI€H Y4YEOHO-METOAMYECKUM MAaTepHalioM IIO0
MOJATOTOBKE K JIaOOpaTOpHBIM 3aHATHSIM. JlujgakTuueckue Marepuanbl [Uisi  KOHTPOIsS
(CaMOKOHTpOJISI) YCBOCHUSI yUeOHOTO MaTepualia CoJAepKaT BOMPOCHI JOIYCKa K JTaOOpaTOPHBIM
paboTam, mpuMepHbIE BOMPOCH! 3k3aMeHa. Pa3aen nmporpammbsl « CIHCOK JIUTEpaTyphl U HHPOP-
MAallMOHHBIX PECYPCOB» — IMO3BOJIACT HMCIIOJB30BAaTh MaTCpHajbl HE TOJBKO JIS IMOATOTOBKH K
ayJIMTOPHBIM 3aHATHSM, HO WM JUIsl OPTaHU3allMd CaMOCTOSITENIbHON paboOThl, a TaKke st
PacCIInpCHHUA COOCTBEHHBIX HpeI[CTaBHeHI/If/'I IO OTACJIBbHBIM pa3aciiaM I/13y‘IaeMOI>'I JUCHUIIIINHBI.

[IpakTUKyM MO AMCUUIIIMHE BKIIOYAET:

- TEMaTUKY U IJIaH JIaOOpaTOPHBIX 3aHATHI;

- KpaTKhe TEeOpeTHYeCKue M Yy4eOHO-METOIUWYECKHE MaTepHalbl MO KaKIAOW TeMme,
MO3BOJISIOININE CTYJICHTY 03HAKOMUTKLCS C BOIIPOCAMHU, 00CYk/TaeMbIMH Ha JJAOOPaTOPHBIX pabo-
Tax;

- CHHMCOK JIUTEpaTypbl U HWH(MOPMALMOHHBIX PECypcoB, HEOOXOOUMBIX  JJIf
I[eJICHAIIPABJICHHOMN MOATOTOBKHU CTYACHTOB K KXKIOMY 3aHSITHIO.

OcHOBHOE npeaHasHa4CHue AJUAAKTUUYCCKHUX MAaTCpuajioB — IIOMOYb CTYJACHTaM
OpPraHU30BaTh CAMOCTOSITENBHYIO TIOJITOTOBKY IO TUCIUIUIMHE, IPOBECTH CAMOKOHTPOIIb YMEHUN
Y 3HAHWM, MOJTYYUTh YETKOE MPEICTABIICHNE O MPECTOSIIIHNX (PopMax KOHTPOJIS.

4.2 MeToan4yecKkne peKOMEHIAUMH 110 MOAT0TOBKeE K JIEKIUSAM

Kypc nexuuit ctpoutcs Ha OCHOBE YETKUX MOHATUH U (OPMYIMPOBOK TaK KaK TOJIBKO IpU
TaKOM IOIX0/I€ CTYACHThI IPUOOPETAIOT KYJIbTYpy a0CTPAKTHOTO MBIIUIEHHS], HEOOXOAUMYIO JJIsi
BBICOKOKBIM(UIIUPOBAHHOTO OakayiaBpa B JI00OW oTpaciu 3HaHWM. M3noxenue matepuana
JIOJI’KHO OBITH IO BOBMOXKHOCTH IMPOCTHIM M 0a3UpOBAThCSA HA YPOBHE Pa3yMHOU CTPOTOCTH.

W3noxeHne TeopeTHYECKoro Marepuana JAUCHMIUIMHBI JOJDKHO MpEIIIecTBOBaTh Jadopa-
TOPHBIM 3aHATHSM.

4.3 MeToanuyeckne peKOMEHIALMH 110 NOAT0TOBKeE K JIA0OPATOPHBIM 3aHATHAM
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Lenbro 1ab0paTOPHBIX 3aHATHUI SIBIISETCS BHIPAOOTKA Y CTYJCHTOB HABBIKOB MPAKTHUECKOM
paboTbl Ha KoMmbIoTepe. Llenbio 1abopaTopHbIX padoT SABISETCS 3aKpETIeHHE TEOPETUIECKOTO Ma-
Tepuaa JIEKIUN 1 BbIpadOTKa YMEHUS peliaTh 3a/1a4H.

Jnst mpoBeieHust 1a00paTOPHBIX pabOT MCIOJB3YIOTCS KOMITbIOTEpHI, ocHameHHble OC
Windows 2000 u Beimie, uarepaktuBHas cucteMa MATLAB (MathWork). Bo3aMokHO HCITONB30-
BaHHE IIPOEKTOPA WJIM UHTEPAKTUBHOU TOCKHU.

J1J1s MOATOTOBKM OTBETOB Ha BOMPOCHI JA0MyCKa HEOOX0AMMa MOATOTOBKA 10 MaTepraiaM
JICKIIMH, a TaK)KE YTCHHUE JOTOTHUTEIBHOU IUTeparyphl. [lpu BeIMONHEHNN TabOpPaTOpHON pa-
00ThI HEIOCTATOYHO HAOpATh MporpaMMy 6e3 OmuOO0K, HEOOXOAUMO THIATEIHLHO MPOAHATU3UPO-
BaTh [IOJIyYEHHBIE PE3YJIbTaThl U1 PA3JIMYHBIX UCXOIHBIX TaHHBIX, & TAK)KE BBIIIOJHUTD 331aHNUs,
IpeajiaraéMple K HEKOTOPBIM IIpOorpamMmam.

Jnst pemieHust OoJbIledl yacTW 3aJaHuil TPeOYIOTCS 3HAHUS M3 PA3IUYHBIX Pa3JEoB
MaTE€MaTUKH.

JIaGopatopHbie pabOThl B KOMIBIOTEPHBIX KJIACCAX CIYXKAT AJISl BBITOJHEHHS CTYICHTaMHU
y4eOHBIX 33]1a4 C LIeJIbI0 BBIPAOOTKHU U 3aKpETICHUS TPAKTHUYECKUX HABBIKOB IPOrPaMMHUPOBAHUS.

B kauecTBe 0Opasua peneHns 3a1a4 ciueayeT OpaTh Te PEeUIeHUs, KOTOPbIe IPUBOIMINCH
npernojaBaTesieM Ha JISKIUSX WU BIMOIHUIMCH Ha JTa0OpaTOPHBIX 3aHATUAX. B ciydae mosiBie-
HUS KaKUX-JIMOO BOIIPOCOB clieAyeT 00palaThCsl K MPENnoaaBaTelio B 4Yachl €ro KOHCYJIbTALMUMI.
Kpurepuem kauectBa yCBOECHHSI 3HAHHUW MOTYT CIY’KUTh aTT€CTAllMOHHBIE OLIEHKU IO JIHUCILH-
IUIMHE U TEKYIIHME OLIEHKH, BBICTABIIIEMbIE IIPENI01aBATENIEM B TEUEHUE CEMECTPA.

[Ipu perenny NpakTUYECKUX 3a/1a4 HCIOIb3YIOTCSI HHTEPAKTUBHBIE METOAbI O0yYEHUs,
MO3BOJISIOIINE HHTEHCU(DUITPOBATH MPOLIECC TOHUMAHHUsI, YCBOCHHUS U TBOPUYECKOTO TPUMEHEHHS
CTYJIEHTaMH TOJYYSHHbIX 3HAHUN, TOBBICUTH MOTHBAIIMIO U BOBJIICYCHHOCTh UX B pellIeHue 00-
CY’KIaeMbIX IIPOo0OJIeM, YTO JAeT IMOLMOHAIBHBIN TOTYOK K MOCIEAYIOLEH TOMCKOBOW aKTUBHO-
CTH o0yuaronmxcs, modyxaaeT uX K KOHKPETHBIM JACHCTBUSIM, Mpolecc 00yueHUs] CTAHOBUTCS
6onee ocmbiciieHHBIM. OHON M3 (OPM MHTEPAKTUBHBIX (POPM MPOBEICHHS 3aHSATHS SBISETCS
JIUCKYCCHS.

BaxxHo mpenBapuTenbHO ONPENEIUTh MPAaBWIIA BEACHUS IHUCKYCCHM, a TAaKKe KPUTECPUH
OIICHKH BBICTYIJIGHUN ee y4acTHUKOB. Jlydiie Bcero 3To caenaTh MpeAMETOM OOCYXKIEHHUS B
rpyInie, a He Mpeaarath NpenojaaBareaeM B roToBoM Buie. Harpumep, 06CyIuTh U IPUHSATH Ciie-
JIYIOUIME WIH TOXO0KUE MpaBUjia BEACHUS JUCKYCCUU:

— HE JIONyCKaTh BBINAJ0B IPOTUB JIUYHOCTH;

— HE JOIyCKaTh U3JIMLIHIOK SYMOLHMOHAIBHOCTS;

— BBICKa3bIBaThCsl YETKO, KPATKO U MO TeMe 00CYKACHHUS;

— BbIOpaTh BEAYILEro IUCKYCCHUU, OTBETCTBEHHOI'O 32 BpeMs U IIPaBUiIa €€ IMPOBEICHMS;

— JIaTh BBICKA3aThCs BCEM JKEJIAIOLINM, YBAKUTEIIBHO OTHOCUTHCS K JIF00O0M TOUKE 3peHus;

— BHUMATEJIBHO CIIyLIaTh APYT APyra, He TOBOPUTH OJHOBPEMEHHO;

— TO0CTapaThCs MPOAHAIU3UPOBATH PAa3HbIE TOUKU 3PEHNS;

— HE IOBTOPSTHCS, IPOJBUTATH JUCKYCCHIO JANbIIIE Yepe3 IBUKEHUE HOBBIX UEH, C000-
IIeHHe HOBOW MH(pOpMaLUH.

OO6cyauTh U IPUHSTH B TPYIIE CAEAYIONE KPUTEPUH OLEHKH y4acTHs B IUCKYCCUU:

— TOYHOCTb ApIryMEHTOB (IIPUUYNHHO-CJIEICTBEHHBIE CBSI3N);

— YETKOCTb U MOHATHOCTh apTyMEHTALUU;

— TOYHOCTb KOHTPapryMEHTOB (IIPUYMHHO-CIIECTBEHHBIE CBA3H);

— YETKOCTb IIOHATHOCTb KOHTPapIryMEHTOB;

— JIOTMYHOCTB;

— yJayHas 1mojava;

— YMEHHE BBIJICIUTH TJIABHOE;

— otaeneHue (HakToB OT CyOBEKTUBHOIO MHEHUS;

— HCIIOJIb30BAHUE SPKUX MOAJIEPKUBAIOIINX (AKTOB;

— BHJIEHUE CYTHU IIPOOJIEMBI;



— OpucHTaUuAa MGHSIIOH.[CIZCSI CUTyalluu.

4.4 Metoauueckue yKa3aHusl K CaMOCTOSITeJIbHON padoTe CTY1eHTOB

Jlis  ycrneumrHoro yCBOGHMS JUCHUIUIMHBI HEoOXOJuMa MpaBWibHAs OpraHu3anus
CaMOCTOSITENIbHON Pa0OTHI CTYZCHTOB. DTa paboTa TOJHKHA COACPIKATH!

— peryjspHyr (€KEHEAENbHYI0) NpOpabOTKy TEOPETHYECKOro MaTepuaia 1o
KOHCIIEKTaM JIEKIUI U yuyeOHUKaM;

— peryJspHY0 (€XKeHeAeIbHYI0) MOATOTOBKY K J1a00paTOPHBIM 3aHSATHIM, B TOM 4YHUCIIE
U3y4YEeHHE ONMHCaHUA Jab0paTOPHBIX padoT;

— peryisipHoe (€XKEHEIeNbHOE) pelIeHWe WHIWBUAYaJbHBIX U JOMAIIHUX 33Ja4 U
yIpaKHEHUH, 3a]JaBaeMbIX MPEroJaBaTeseM;

— MOJTrOTOBKA K KOHTPOJILHON pabOTe U ee yCIEeUTHOE BHIIIOJTHEHHUE.

Y4eOHO-MeTOAMYECKOE 0O0ecTiedyeHne CAMOCTOATEILHON padoThI
CTY/€HTOB MO IMCUMUILINHE

KoauuecTBO
D opMbl/BHABI
HaumenoBanue . 4acoB, B
Ne CaMOCTOATEIbHOI
pasaesa (TemMbl) 260TLL COOTBETCTBHH € Y4eOHO-
P TeMaTHYECKHM ILIAHOM
1. PabGota ¢ aurepaTypoii u Teo-
[ToHnsTre 00BEKTA U CH- patyp
PETUYECKUM MaTEPUAIOM I10
CTEMEI aBTOMATUYSCKOTO .
KOHcnekTaM jekuuii. I[Toaro- 8
yHOpaBleHus; KIaccuuka-
TOBKA OTYCTOB O BHIIOJIHCHUH
must CAY
1a00paTOPHBIX PaboT.
2. ITpopaboTka TeOpEeTUYECKOTO
Marematuueckue MOJICIH | MaTepuaa 1o KOHCIEKTaM
Y XapaKTepUCTUKH JIMHEN- | Jekuuid. Pemenue 3anau. [lox- 20
HBIX CHCTEM TOTOBKA OTYETOB O BBIINOJIHE-
HUM Ja00paTOPHBIX PadOT.
3. [IpopaboTka TeOpeTUIECKOro
MeToabl aHanu3a ycTou- MaTrepuaa 1o KOHCIEeKTam
YUBOCTH JIMHEWHBIX 00h- neknuii. Pemenune 3amay. Iloxa- 16
€KTOB U CHCTEM TOTOBKA OTYETOB O BEITIOJIHE-
HUHU Ja00paTOPHBIX PadoT.
4. [TpopaboTka TeopeTHUECcKOro
KauecTtBo mporiieccos MaTrepuaa 1o KOHCIeKTam
yIpaBIeHUs JIMHEHHBIX nekuuii. [TonroroBka oT4eToB 16
CHCTEM O BBITIOJTHEHUH J1a00paTOPHBIX
pa0or.
5. | OcoOeHHOCTH HETMHEH- PaGoTa ¢ nuTepatypoii u Teo-
HBIX O0BEKTOB U CHCTEM PETUYECKHUM MaTEpPUATIOM I10 12
yIpaBICHUS KOHCIIEKTaM JICKITHH.
HUTOIoO 72

5 MPAKTUKYM 110 IMCHUIIJIMHE

Tema 2. MaremaTtudeckue MOZCIIN U XapaKTCPUCTHUKU JIMHEMHBIX CUCTEM



[Tpaktruueckas padora Nel. (4 gaca)
JlaGopatopHnast pa6ora Ne 1, 2. 3. (12 gacos)

Tema 3. MeTob!l aHaTM3a yCTOMYUBOCTH JIMHEWHBIX O0BEKTOB M CHCTEM
[TpakTrueckas padora No2 (4 gaca)
JlaGopaTtopnast pabota Ne4. (8 yacoB)

Tema 4. KauecTBo nporieccoB ynpaBiaeHUs JUHEHHBIX CUCTEM
JlabopaTtopHnas pabota Ne5. (4 gaca)

Tema 5. OcoOEHHOCTH HEIMHEHHBIX OOBEKTOB U CUCTEM YITPABJICHHUS.
JlaboparopHas pabota Ne6. (4 gaca)

6 IMAAKTHYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OneHo4Hble Cpeacrea, mnoka3saTeJiu U KpUTCPUA OCHUBAHUSA KOMIIeTeHI il

HNunexc
KOMIETEH- Ouenounoe IMoka3arenun Kpurepun ouennBanus }
- CpeacTBO OlleHUBAHUS c()opMUPOBAHHOCTH KOMIIETEeH N
CTyIeHT OTBeUaeT HEMPaBHIBLHO, HEUYETKO
Huskuii U HEyOeIuTeNbHO, JdaeT HeBepHbIe (op-
(Hey,HOBJ'IeTBOpI/ITeJ'IBHO) MYJHPOBKH, B OTBETC OTCYTCTBYCT KaKOC-
1100 MPECTaBICHHE O BOIPOCE
CTyneHT OTBEYaeT HEKOHKPETHO, €i1ado
[oporo.siii apryMEHTUPOBaHO M HE YOEeIUTENbHO,
(VIOBIETBOPHTEIBHO) | XOTS M HMEETCS KAKOC-TO NPE/ICTABICHHC
OIIK-2, | CobGecenoBa- 0 Bompoce
[1K-8 HHUE . CTyneHT OoTBedYaeT B LIEJIOM TPABHIIBHO,
bazoBprit HO HEJOCTATOYHO MOJIHO, YETKO U yOeau-
(xopormo) TEIBHO
CraBuTCs, eciay MPOAEMOHCTPHPOBAHEI
. 3HaHUE BOIIPOCAa M CaMOCTOSITEIbHOCTb
Brrcokuit MBIILIEHHS, OTBET COOTBETCTBYET TPE6O-
(oTmaHO) BAaHUSIM TPABUIIBHOCTH, TOJHOTHI H apry-
MEHTHPOBAHHOCTH.
JlaGopaTopHast paboTa CTyJIEHTYy HE 3a-
CUUTBIBACTCS €CIIH CTYJICHT:
N 1. JlommycTui urciio omubOK U HEJIOUETOB
Huzkuit N
(Hey OBETBOPHTEIHHO) NPEBOCXOIALLEE HOPMY, TTPH KOTOp(')I/I mne-
pecekaeTcsl MOpOTOBBIH MTOKA3aTelNb;
OIIK-2, JIaGopatop- 2. IlpaBUJIBbHO BBIOJHUI MEHEe MOJo-
I1K-8 Has pabora BUHBI pabOTHI.

[ToporoBssrii
(YZIOBIIETBOPUTEITHHO)

Ecnu cTyneHT mpaBUIIbHO BBHITIOTHWIT HE
MeHee IMOJIOBHHBI pa0OThI HITH JIOTYCTHIT:
1. He Gonee nByX rpyObIX OIIMOOK;

2. He 6onee omHoOM TpyOOH U OAHOU He-
rpy0Ooit OITMOKY U OJTHOTO HEJI0YeTa;
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3. He Oonee nByX-Tpex HErpyObIX OIIHU-
00K;

4. OnHy HerpyOyro OmMOKY U TPeX HEe0-
YETOB;

5. Ilpu orcyrcTBHHM OIIMOOK, HO TIpH
HAJTMYUHU YETHIPEX-TIATH HEA0UYCTOB.

Ecnu ctyaeHT BeIMOIHUI paboTy MOJHO-
CTBIO, HO JOIIYCTUJI B HEM:

basoneiit 1. He Gonee omHo# HerpyOol OmmMOKH U
(xopomo) OJIHOTO HEJI0YeTa;
2. He Gosiee 1ByX HEIOYETOB.
Ecau cTtyaent:
. 1. Bemomnuun paboty ©0e3 ommOoK u
Bricoxui HEJI0YETOB;
(oTIIMYHO)

2. Jlomyctiit He 60Jiee 0OHOTO HEJJ0YETa.

6.2 IIpome:kyToUHAs aTTECTAIMS CTYI€HTOB MO JUCIUILINHE

ITpoMexyTouHas aTTecTalys SABJIAETCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUU CTY-
JIEHTOB, IPUOOPETEHHBIX B IIPOLIECCE U3YUEHUS JUCUMILTUHBL. DOpMOIi MpoMeKyTOUHOM aTTecTa-
LUU 110 JUCLMIUIMHE ABJISCTCS SK3aMCEH.

Jl1s OLICHUBAHUS PE3YJIBTATOB OCBOCHUS AUCLUIUIMHBI IIPUMEHSECTCS CICAYIOIHUE KPUTe-
pYH OLICHUBAHMSL.

KpuTepnn OLCHUBAHHUS YCTHOI'O OTBETA HA IK3aMECHE

Jljig Toro, 4TOOBI JONYIIEHHBIM K 3K3aMEHY, CTY/I€HT 00s3aH BBINOJIHUTH U CAATh IPEIO-
JlaBaTeNio BCe 3aJjaHus J1ab0opaTOpHOro MPAKTUKyMa.

[Ipu oueHke 3HAHMM HA SK3aMEHE YUUTHIBAETCS: IPABUIIBHOCTh M OCO3HAHHOCTh H3JI0KE-
HUS COJEPKAaHUS OTBETA Ha BOIPOCHI, IMOJIHOTA PACKPBITHS MOHATHI U 3aKOHOMEPHOCTEH, TOU-
HOCTb YHOTPEOJEHHUS] U TPAKTOBKH OOLICHAYYHBIX U CHEIHAIBbHBIX TEPMHHOB; CaMOCTOSITEINb-
HOCTb OTBETA; p€4€Basi FPAMOTHOCTD U JIOTHYECKAs IOCIIEA0BATENBHOCTh OTBETA.

Kpurepun onenoxk:

— «OTJIHMYHO» — ITOJIHO PACKPBITO COJIEpKaHUE BOIIPOCOB B 00BbEME MPOrPaMMBI U pEKOMEH-
JIOBaHHOM JINTEPATypbl; YETKO U MPaBUJIBHO JaHbI ONPENEICHHS U PACKPHITO COJEpKaHUE KOH-
LENTyaJbHbIX MOHATUH, 3aKOHOMEPHOCTEN, KOPPEKTHO MCIOJIb30BaHbl HAyUYHbIE TEPMUHBL; JUIS
JI0Ka3aTeNNbCTBA HCIIOJIb30BaHbl Pa3IMYHbIE TEOPETUUECKUE 3HAHUS, BHIBO/BI U3 HAOIIOJCHUN U
OTIBITOB; OTBET CAMOCTOSITEIIbHBIN, NCUEPIIBIBAIONINI, O€3 HABOJAIINX JONOIHUTENBHBIX BOIPO-
COB, C ONOPOM Ha 3HAHUS, IPUOOPETEHHBIE B MTPOLIECCE CIIEMAIN3allMU 110 BHIOpAaHHOMY Harpas-
JICHUI0 UH(POPMATHKHU.

— «XOpOIIO0» — PAaCKPBITO OCHOBHOE COJIEP’KaHNE BOIIPOCOB; B OCHOBHOM IPaBUJIBHO JIaHBI
orpezeNieHus: MOHATUN U UCIOJIb30BaHbl HAyYHbIe TEPMUHBI; OTBET CAMOCTOSATEIbHBIN; Onpee-
JIeHUs TOHSTUHN HETIOJIHbIE, JOMYIIEHbl HapYyIIeHHUs MOCIeA0BAaTEIbHOCTH H3JI0KEHUs, He0Ob-
1€ HETOYHOCTH MPH MCIOJIb30BAHUN HAYYHBIX TEPMHUHOB WJIM B BBIBOAAX M OOOOIIEHHUAX, UC-
IIPABJIIEMBIE 110 IOIIOJHUTENIBHBIM BOIIPOCAM YK3aMEHATOPOB.

— «Y0BJIETBOPHUTEIbHO» — YCBOEHO OCHOBHOE COJEpKaHUE y4eOHOro Marepuania, HO u3-
JI0XKEHO (pparMeHTapHO, HE BCETAA NOCIEI0BATENbHO; ONPEAEICHUE OHATHIH HEIOCTaTOYHO YeT-
KO€; HE UCIIOJIb30BaHbl B KaYEeCTBE JJOKA3aTeIbCTBA BHIBOJIBI M3 HAOIIOICHUN U ONBITOB MU J10-
MyIIEHbI OIIUOKH MPH X U3JT0KEHHUH; JOMYIIEHbI OUTMOKH M HETOUHOCTH B UCIIOJIb30BAaHUU Hay4-
HOW TEPMHUHOJIOTUH, OIIPEEIIEHUN TTOHITHH.
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— «HEeYAOBJIETBOPUTEIbLHO» — OTBET HEIPABWIbHBIN, HE PACKPBITO OCHOBHOE COJAEpkKAHUE
IIPOrpaMMHOI0 MaTepHalia; HE JaHbl OTBETHI HA BCIIOMOIaTEIbHBIE BOIIPOCH! YK3aMEHATOPOB; J10-
MYIIeHBI rPyOble OMMOKH B ONPEICICHNUN MTOHATHIA, TIPU MCIIOJIB30BaHUN TEPMHUHOJIOTHH.

6.3 TunoBble KOHTPOJIbHBIC 3a/I1aHUS WJIN UHBIC MaTE€pUuaJbl, HGOGXO}II/IMLIQ IJIs
OLICHKHU pe3yJIbTATOB OCBOCHUSA JUCHHUIIJIMHBI

IIpumepbI BOonpocoB 1o j1abopaTopHoii padore (codeceqoBanue)

Urto onuckiBaeT Mojieib?
KakoB cMbICIT IepeMeHHbIX MO ?
KakoB cmbIcit mapameTpoB Mojienn?
C noMo1IpI0 KaKMX KOMaH1 MO>KHO PacCUMTaTh KOPHHU XapaKTEPUCTHUECKOTO YpaBHEHUS
MOJIEJUPYEMON CUCTEMBI?

5. Tlepeuncnute criocoObl, ¢ TOMOIIbIO KOTOPBIX MOXKET OBITh 3a/laHa AMHAMUYECKAs CH-
cTema.

6. B kakux ciydasx npu MOJAEIHUPOBAHUU CHCTEMBI IPEANOYTUTEIbHEE UCIIOIb30BATh aHAa-
JUTHYECKHE METOJIbI, B KAKMX CIIy4asiX — AIMATAIMOHHBIC METOIbI?

7. Onumure noay4yeHHbIe TpaduKH.

8. Kak n3MeHsITCS XapaKTepUCTHKU CHCTEMBI PU YMEHBbIICHUH (yBEIIMYCHHH ) TTapaMETPOB
Moenu?

9. Kakue koMaHIbl UCTIOIB30BATHCH B paboTe? Kakne OHM BBITIOTHSIOT (QyHKITUH?

NS

Ipumep 3axanus 151 1a00PaTOPHOIT padoOTHI

JlabopaTopnasi pabora Ne 1
JAuHaMu4ecKue M 4acTOTHbIe XapakTepucTuku CAY

Ilenv padomoer: O3HaKOMIIEHHE C TMHAMUYECKUMHU U YaCTOTHBIMHM XapAaKTEPUCTUKAMHU CH-
creM aBTomaTudeckoro ynpasienus (CAY) u nmosrydeHre HaBbIKOB UCCIIEOBAHUS JIMHEHHBIX JIH-
HaMUYECKHX MOJEIIEH.

Ilocmanoeka 3a0auu

Monens CAY 3anaHa B BuJe nepeaaToyHol (yHKIIUH, 3aITUCAHHON KaK OTHOIIIEHUE TIOJTH-
HOMOB
b,s" +...+bs+b,
as"+.+as+a,

Tpebyercs:

1. 3anwucars quddepeHumranbHOE ypaBHEHHE, onpeaenstoniee pyHkunonupoanue CAY.

2. TlpeactaBUTh MaTEMAaTHUYECKYIO MOJENb CHCTEMBI B IPOCTPAHCTBE COCTOSIHUN U TIOCTPO-
UTh CTPYKTYPHYIO CXEMY CHUCTEMBI.

o * g q o~ 0 . PR
3. OmnpezenuTh MOMOCA U HYIU TIepeaaTounoi pynkumn s;, (i=1n), sj, (j=1,m).

W(s) =

4. 3amucath ypaBHEHHS MEPEXOJHON U UMITYJIbCHO-TIepexoaHon ¢pynkuuu: h(t), w(t). ITo-
CTPOUTH I'PaUKH.

5. TloctpouTh JorapudMUUECKre YaCTOTHBIC XapakTepucTuku L(w).

6. IlocrpouTs yactoTHbIH rogorpad HaiikBucra W(jw), o = [0, «].

7. TlpencTaBUTh MCXOMHYIO CHCTEMY B BHJE MOCIIEIOBATEIBHOTO COCITUHECHHUS THUIOBBIX

3BCHLCB.

Ilocneooeamenvruocmo 6bINONHEHUSA paﬁom bl

1. CocraButh nudepeHuanbsHoe ypaBHeHUE, onpeensiomnee GpyHkunonuposanue CAY.
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2. IlpeactaBUTh HCXOAHYIO MOJENL B MPOCTPAHCTBE COCTOSHUN U MOCTPOUTH CTPYKTYpPHYIO
CXEMY.
3. 3anyctuts cuctemy MATLAB.

4. Coznath tf-00beKT, B COOTBETCTBUU C 3a/JaHHBIM BApHAHTOM.

5. Ompezmenuts momoca mepenarounHoil Gpynkmuu S, , (I=1N) ¢ UCHONB30BaHUEM KOMAHJIbI
roots i pole.

6. Onpenenuts Hy/M nepeaTouHol GyHkimm s°, (j =1,M) ¢ HCTIONB30BAHMEM KOMAH/IBI T0OtS

WIIH Zero.
7. Hcmonb3ys COOTBETCTBYIONIME KOMAHIbI, OTYYNUTh THUHAMUYECKHE XapaKTEPUCTUKU — IIepe-
xoanyto h(t), ummynscHyro W(t) u yacrotueie (nuarpammy bone, yacrothsiii rogorpad Haiiksu-
CTa) XapaKTEePUCTHKH.
8. TlomyuuTh mpeACTaBICHUE MCXOMHOW MEepeaaToyHoN (pyHKIMU B BUJE TPOU3BEACHUS THUIIO-
BBIX 3BEHBCB.
9. Od¢opmuth oTUeT.
10. Cnatp oTueT mpenoiaBaTeNio 1 3alluTUTh padoTy.

OTuer HOJKEH cojepkarh (GOPMYIUPOBKY IIETH PabOTHI, TOCTAHOBKY 3a7a4d B COOTBET-
CTBHU C BapUAHTOM 33/IaHUs, PE3yJIbTaThl PAOOTHI, BEIBOJIBL.

3amevyanus:
1. Jlns momyueHus mpoTokona padbotsl co cpenoit MATLAB u coxpanenus ero B Buue (Qaiina
nepe HayajaoM paboThl UCTONB3YHTe KoMaHay diary <ums-daina> u diary off B konize.
2. Tlomydaembie rpadMKd MOKHO CKOITHUPOBATh B TEKCTOBBIA JOKYMEHT, UCIIOJIB3YSI KOMAaHIY
MeHro rpaduyeckoro okna Edit — Copy Figure.

IlepeyeHsb BONMPOCOB K IK3aMeHY

1. OGmue MHOHATHS TEOPHUM AaBTOMATHYECKOro yrmpaBieHus. @OyHIaMEeHTalbHblE HMPUHIUIIBI
ynpasneHusi. OCHOBHbIE BUJIbI CHCTEM aBTOMAaTUYECKOTO YIIPABIICHUS.

2. Jluneapu3anus ypaBHeHUI quHamuku. [lepsas opma 3anucu TMHeapu30BaHHBIX YPaBHEHUH.
3. Hurerpanbusie mpeodpazoBanus Jlamnaca. Bropas ¢popma 3amucu.

4. Mopnenu B IpOCTPaHCTBE COCTOSIHUN. MeToz MpsIMOro NporpaMMHpOBaHUS.

5. TunoBble BO3A€UCTBUS U BpEMEHHBIE XapaKTepucTHKU. Knaccudukanus AMHAMUYECKUX 3BE-
HBEB.

6. YacroTHas nepenarouHas GyHKIHS U YaCTOTHBIE XapaKTEPUCTUKNA CUCTEM aBTOMATUYECKOTO
yIpaBIEHUS.

7. be3biHepLHOHHOE 3BeHO. MIHepIIMOoHHOE 3B€HO 1-T0 mopsaka.

8. MHepuuoHHOE 3BE€HO 2-T0 MOpsIIKa.

9. KonebarenbHoe 3BEHO.

10. neanbHOE HHTETPUPYIOLLIEE 3BEHO.

11. MHTerpupytomee 38€H0 ¢ 3aMEIJICHUEM.

12. UneanpHoe auddepeHnupymoiiee 3BeH0.

13. PeanpHoe nuddepeHiupyroiiee 38€HO.

14. TunoBble COETMHEHUS U NepeJaTouHble (DYHKIIMM CUCTEM aBTOMATUYECKOTO YIIPaBICHHS.

15. YcToiunBOCTh TMHEWHBIX CUCTEM aBTOMATHYECKOTO ympasieHus. Heobxommmoe u gocra-
TOYHOE YCJIOBUE YCTONYHUBOCTH.

16. I'panuia yCTOMYMBOCTH U €€ THUIIBI.

17. Anrebpanueckuii kputepuit ycroitunoctu Payca-I'ypBuna.

18. Kpurepuit ycroiiunBoct Muxaisiona.

19. Kpurepuii ycroitunoctu HalikBucra.

20. KagecTBO cucTeM aBTOMAaTHYECKOro ynpasieHus. [IpsaMble moka3zarenu KayecTsa.
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21. OueHka yCTaHOBHBIICHCS TOUHOCTH B PEKUMAaX CTAOMIM3AIIUN U CIICKCHHS.

22. KopHeBOI METO/ OLIEHKH KayecTBa CUCTEM aBTOMATUYECKOTO YIIPABIICHUS.

23. nTerpanbHble METOBI OLIEHKH Ka4yeCTBa CUCTEM aBTOMATUYECKOTO YIIPABJICHUS.
24. YacTOTHBIM KpUTEPUN OLICHKH Ka4eCTBA CUCTEM aBTOMAaTUYECKOTO YIIPABICHUS.
25. Tunosele peryiATOpsl U KOPPEKLHUSA CUCTEM aBTOMATUYECKOTO YIIPABIICHUS.

26. OcoOEHHOCTH HENPEPHIBHBIX HEJIMHEWHBIX CUCTEM aBTOMATHUECKOIO YIIPABICHUS.
27. Meton (a3oBOTro mpocTpaHCTBA.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCTTOJb3YEMBbIX
B NIPOINECCE OBYYEHUA

HNudopmanuoHHble TEXHOJIOTHN — 00yYCHUE B 3JICKTPOHHOW 00pa30BaTeILHON Cpejie ¢
LEJbI0 PACHIMPEHUs JOCTyNa K 00pa3oBaTelbHbIM pecypcaM, YBEIUUYEeHUs KOHTAKTHOTO B3aUMO-
JIEHCTBUS C MPENoJiaBaTesieM, MOCTPOCHUS WHIANBUAYAIbHBIX TPACKTOPHA MOJITOTOBKH, 0OBEK-
TUBHOT'O KOHTPOJISI © MOHUTOPUHIA 3HAHUM CTYJIEHTOB.

B oGpa3zoBarensHOM TIpoIiecce MO TUCIUIUTMHE HCIIONB3YIOTCS CIICIYIOIIHe HHPOpMAITH-
OHHbIE TEXHOJIOTUH, SIBJISIONIMECS KOMIIOHEHTaMH OJEKTPOHHON HH(GOpPMAIMOHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

e odunuansublii caiit BI'TIY;

KopnoparuBHas ceTb bI'TIY;

cuctema anekTpoHHoro ooydenust ®I'bOY BO «BI'TIVY »;
AJIEKTPOHHBIE OMOJIMOTEYHBIE CUCTEMBI;

MYJIbTUMEAUNHOE COTPOBOXKICHUE JEKIIUN U MTPAKTUYECKUX 3aHATHIA.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI THBAJIUJIAMMU U IMHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31OPOBbAA

ITpu oOyueHuM JUIl ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10pPOBbSI IIPUMEHSIOTCS a/1all-
THUBHbIE 00pa30BaTeNIbHbIE TEXHOJIOTUH B COOTBETCTBUU C YCIOBUSIMU, U3JIOKEHHBIMH B pa3zel
«Oco0eHHOCTH OpraHu3aly 00pa30BaTENILHOTO Ipoliecca Mo 00pa3oBaTeIbHBIM MIpOrpaMMam
JUTSL UHBAJIMJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbsD» OCHOBHOM 00pa3oBaTellb-
HOM MporpamMmsl (MCIOJIb30BaHUE CHEIMATIBHBIX YUEOHBIX TOCOOUI U JUIAKTUYECKUX MaTepHa-
JIOB, CIIEIMAJIBHBIX TEXHUUECKUX CPEJICTB 00YUEHHUS KOJUIEKTUBHOIO M MHAMBHUIYAIBHOTO IMOJIb-
30BaHUs, PEAOCTABICHHE YCIYT acCUCTEHTa (IOMOIIHUKA), OKa3bIBAIOIIEr0 00yJaroUIMes He-
00X0IMMYI0 TEXHUUYECKYIO MOMOILb U T.I.) ¢ Y4ETOM MHIAUBUAYAIbHBIX OCOOEHHOCTEH 00yuaro-
HIUXCSL.

9 CIMCOK JIMTEPATYPbI U UTH®OOPMAILIMOHHbIX PECYPCOB

9.1 JIuteparypa

1. Axonos, A. C. IMUTaIllMOHHOE MOJCIHPOBAHUE | YICOHUK M MPAKTHKYM ISl By30B /
A. C. Axono. — Mocksa : U3marensctBo HOpaiit, 2022. — 389 c. — (Briciiee oOpa3oBaHue). —
ISBN 978-5-534-02528-6. — Tekcr : snextponHblii // OOpasoBarenbHas minatdgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/489503 (mata oopamierus: 10.10.2022).

2. boes, B. JI. UMuTalinoHHOE MOJICIIMPOBAHUE CHCTEM : yueOHOE mocodue i By30B /
B. 1. boeB. — Mocksa : MznmatenbcrBo FOpaiit, 2022. — 253 c. — (Bwicmee o0pa3oBaHme). —
ISBN 978-5-534-04734-9. — Tekcr : snextpoHHblii // OOpasoBarenbHas miuatdgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/492781 (nata ob6parenus: 10.10.2022).


https://urait.ru/bcode/489503
https://urait.ru/bcode/492781
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3. Epemum, E. JI. KomnbproTepHoe MoieupoBanue mpoieccoB u cucteM. (Kypcosoii mpak-
TUKyM Ha si3pike MATLAB 4) : Yuebnoe nocobue ans crya. ¢usz.-mar. gak. / E. JI. Epemun ;
BI'TTY. — bmarosemienck : M3a-so BI'TIY, 2003. — 128 c. (30 5k3.)

4. Kopoues, A.JI. Komnbrotepaoe moaenuposanue / A. JI. Kopones. — M.: bunowm. Jla6o-
paropus 3uanwuii, 2010. — 230 c. (6 9k3.)

5. Manukos, P. ®. KomnbroTepHOE MO/ICTHMPOBAHNE TUHAMUYECKHX CUCTEM B cperie rand
model designer : yuebnoe mocobue mis By3oB/ P.®. MamukoB. — Mocksa : M3maTenscTBO
FOpaiit, 2022. — 223 c. — (Breiciee o6pazoBanue). — ISBN 978-5-534-14575-5. — Tekcr : anek-
TPOHHBIN /l O6pa3zoBarenbHas maTdopma IOpaiir [caiiT]. —
URL.: https://urait.ru/bcode/497010 (mata oopamenus: 10.10.2022).

6. CogeroB, b.5I. MonemupoBanue cuctem / b. fI. Coseros, C. A. SIkoBneB. — 6-¢ u3m.,
crep. — M. : Boicur. mik., 2009. — 342 c. (15 3k3.)

7. CoeroB b.fl. MonenupoBanue cucreM : [Ipaktukym: Yueb. mocodue mns By30B / Co-
BeToB B.51. — 2-¢ u3z., mepepad. u nom. - M. : Beic. k., 2003. — 294 c. (16 5k3.)

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. ®enepanbubiii  nopran  «Poccuiickoe  oOpasoBanue» — Pexum  nocryna:
http://www.edu.ru

2. Nndopmanuonnas cucrema «ExnHoe okHO IocTyma K 00pa3oBaTeIbHBIM PECypcamy
— Pexxum nmocryma: http://www.window.edu.ru

3. ®enepanbHbI IEHTP HHPOPMALMOHHO-00Pa30BaTENBHBIX pecypcoB — Pexum mo-
cryna: http://fcior.edu.ru

4. Caiit @enepalibHON CIY>KOBI 10 MHTEJUICKTyJIbHOW COOCTBEHHOCTH, IMATEHTaM M TO-
BapHbIM 3HakaM (PocnarenTa). — Pexxum moctyna: http://www.fips.ru/rospatent/index.htm

9.3 DJ1IeKTPOHHO-0MOINOTEeYHbIE pecypChl
1. DOBC «lOpaiit». — Pexxum nocryna: https://urait.ru
2. Tommpen (0630p CMHU). — Pexxum noctyna: https://polpred.com/news

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnst npoBeneHWs 3aHATHM JIEKIIMOHHOIO W CEMUHApPCKOrO THIIA, TPYNIOBBIX U
UHIUBHUYaJIbHBIX KOHCYJbTALlMM, TEKYLIETrO0 KOHTPOJISA M IPOMEXKYTOYHOW aTTecTaluu
UCTIONIB3YIOTCS ~ ayJUTOPUHU, OCHamEHHbIE y4eOHOM MeOenbio, ayJUTOPHON  JIOCKOH,
KOMITbIOTEPOM(-paMH) ¢ YCTAaHOBJIEHHBIM JIMLEH3MOHHBIM CIIEUATU3UPOBAHHBIM POTrPAMMHBIM
o0OecrieyeHreM, KOMMYTAaTOpPOM JUIsl BbIXOJA B 3JEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY U
AJIEKTPOHHYI0 ~ MH(POPMAaLMOHHO-0Opa3oBarenbHyto  cpeny  BITIY,  mynpTUMenuitHbIMu
IIPOEKTOPAMH, JKCMO3ULMOHHBIMH JKpaHaMHU, y4e0HO-HaIJIIHBIMU OCOOMIMH,
MYJIbTUMEMIHBIE TPE3CHTALNHN).

JInst mpoBeIeHNsl MPAKTUYECKUX 3aHATUN TAK)KE€ MCIOJB3YHOTCS KOMITBIOTEPHBIE KJIACCHI
(bu3uKO-MaTEMaTHUYECKOTO (aKyJIbTeTa, OCHAIIEHHBIE YueOHOW Mebesbio, ayAUTOPHON JTOCKOM,
KOMITBIOTEPaMHU C YCTaHOBJIEHHBIM JINLIEH3MOHHBIM TPOrPaMMHBIM 00€CIieYeHHEM, C JOCTYIIOM B
AIIEKTPOHHO-OUOJIMOTEUHYIO CUCTEMY, JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CpPELY
BI'TIY u B cerp MHTEpHET, MyJbTUMEINUHBIMUA ITPOCKTOPAMH, HKCIIO3UIIMOHHBIMHA SKPAaHAMH,
yueOHO-HATJISTHBIMU TIOCOOUSIMH (MYJIbTHMEAUHHBIC TPE3CHTALUH U TIP.).

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEpPHOM TEXHUKOM U B 3aJIaX JOCTYyIa B JOKaIbHYIO ceTh bI TIY ¢ BBIXOIOM B 3JIEKTPOHHYIO UH-
(dbopmMarmoHHO-00pa30BaTEIbHYIO CpEy By3a U B ceTh MIHTEpHET.


https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD,%20%D0%95.%20%D0%9B.
https://urait.ru/bcode/497010
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D0%BE%D0%B2%20%D0%91.%D0%AF.
http://www.edu.ru/
http://www.window.edu.ru/
http://fcior.edu.ru/
http://www.fips.ru/rospatent/index.htm
https://urait.ru/
https://polpred.com/news
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JIneH3MOHHOE MpOorpaMMHOE OOECIeYeHHe: ONepalMoOHHbIE CHCTEMBI CEeMElCTBa
Windows, Linux; odwucusie mporpammbl Microsoft office, Libreoffice, OpenOffice; Matlab,
DrWeb antivirus u T.1.

Paspabotuuk: KanutonoBa M.C. — ctapmmii mpenonaBaTens kKadeapbl HHPOPMATHKU U METOAUKH
HpenoaaBaHust HHPOPMATHKU
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YrBep:kaenne uameHeHuii u qonojanennii B PIIJI nust peanusamuu B 2020/2021 yu. r.

PIIJI o6cyxnena u omobpena mist peanusanuu B 2020/2021 yu. . Ha 3aceqaHun Kadeapbl
UH(POPMATUKU M METOAUKH TpenogaBanus nHpopmaTuku (mpotokoi Ne 8 ot «17» utons 2020 1.).
B PII]/] BHEeceHBI cieayrone U3MEHEHUS U IOMOJTHEHU S :

Ne uzmenenus: 1
Ne ctpanuiel ¢ u3meHeHueM: TUTYIIBHBIN
JIUCT

UckmounTh:

BxirounTs:

Texct: MUHHCTEPCTBO HAYKH U BBICIIETO 00-
pazoBanusi PO

Texkcr: MunuctepeTBo nmpocserenus Poc-
cuiickor denepaunn

YT1Bep:kaenue uzmeneHuii u qonojHenui B PIIL nis peanuzanum B 2021/2022 yu. r.

PII/] o6cyxnena u ogobpena amns peanuzanuu B 2021/2022 yu. r. 6e3 U3MEHEHU! Ha 3ace-
naHuM Kadeapbl HHPOPMATHKU W METOJMKH IpernojaBaHus WHPopMaTuku (MpoTokos Ne7 ot

21.04.2021 r.).

YTBepaxnenue uzmMmeHenuii u gononennii B PIII nost peamuszanum B 2021 /2022 yu. 1.

PII/] o6cyxnena u onobpena ans peanusanuu B 2021/2022 yu. r. Ha 3aceqanuu Kadeapsl
UHPOPMATUKH U METOUKHU TIpernonaBanus nHpopmaTuku (mpotokor Ne 1 ot «8» centsaops 2021

r.). B PI1/] BHEeceHbI crieyronie n3MEeHEHUs U IOTIOTHEHHUS:

Ne nusmenenus: 1
Ne ctpanuibl ¢ U3MEHEHHEM: 3

B 1 1.3 BKIIIOUNTS:

VYK-9. Cnioco6eH npuHrUMaTh 000CHOBAHHBIE YKOHOMUYECKHUE PEILIEHHUS B Pa3IMUHbIX 00J1acTAX
KHU3HEIeATeNIbHOCTH, WHANKATOPAMH JOCTH)KEHUSI KOTOPOH SBIISIOTCS:

VK-9.1 — 3HaeT OCHOBHBIE CIIOCOOBI PEIICHHUS TUTIOBBIX SKOHOMHUYECKHX 33/1a4 C MHTEPIIpETa-
LIUEH MOyYEHHBIX PE3yJIbTaTOB U 0OOCHOBAHUEM MPUHATHIX SKOHOMUYECKHUX BBIBOJIOB;
VYK-9.2 — ymeer BoIOMpaTh HHCTPYMEHTAIBHBIE CPECTBA 11 0OpPAOOTKH SKOHOMUYECKUX JaH-
HBIX B COOTBETCTBUU C ITOCTABJICHHOM 3aauei;

VK-9.3 — nmeeT HaBBIKM aHAJM3a UCXOJHBIX JTaHHBIX SKOHOMHUYECKOW 3a7aull B ee 0a30BbIX
COCTABJISFOLIHX.

Ne usmenenus: 2
Ne cTpanuIlbl ¢ U3MEHEHUEM: 3

B 0. 1.4 BKIIOYHATE:

3HATD.

— METOJIbl TTIOMCKA U MCIIOJIB30BaHMS MH(GOPMAIH, HEOOXOIUMOMN ISl pelieHUs] SKOHOMUYe-
CKHX 3a/a4;

yMeTh.

- QHAJIM3UPOBATH YKOHOMHYECKHE MPOLECCHI U UCII0JIb30BaTh MaTEMAaTUYECKUE MOJCIIN JJIs pe-
IIEHUS 3a/1a4 KOMITBIOTEPHOTO MOJIEITHPOBAHUS,

BJIAJETh.

- HaBBIKAMH OTpeieNieH s, JOPMYITUPOBAHMS U HHTEPITPETAIINN SKOHOMUYECKON HH(POPMAIIHH,
TpeOyeMoi AJisl pelieHus MOCTaBICHHBIX 3a/1a4. .

Bxmounts YK-9 B Tabmuiy 1. 6.1 mo crpoke: jabopaTopHas padora.
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YrBepaxaenue usmenenuid u gonoqHenuii B PII/I nas peamuzanuu B 2022/2023 yu. r.

PIIJ] mepecmoTtpena, o0cyskneHa u ogoopena 1 peamsaiuu B 2022/2023 yueOHOM To1y
Ha 3acefaHuu Kadeapsl HHYOPMAaTHKU U METOAMKH MperoiaBaHus nHpopMmaTuku (mpotokoi Nel
ot 21 centsaops 2022 1.).

B paGouyro mporpamMmy BHECEHBI CIEIYIONINE U3MEHEHHS U JOTOTHEHUS:

Ne usmenenus: 1

No ctpanwuiiel ¢ n3meHenuem: 13-14
B Pa3znen 9 BHeceHbI H3MEHEHHS B CIIUCOK JIUTEPATYPhl, B 0a3bl NaHHBIX U WH()OPMAIMOHHO-
CIIPaBOYHBIE CUCTEMBI, B AJIEKTPOHHO-OMOIMOTEUHBIE PECYpPChl. YKa3aHbl CCHUIKH, 00eCeyu-
BAIOIIME JTOCTYIT 00YYAOIIUMCS K SJIEKTPOHHBIM yUYeOHBIM U3JIAaHUSM U 3JICKTPOHHBIM 00pa3o-
BatesbHBIM pecypcam ¢ caiita DI'BOY BO «bI'TIY».

YTBep:xkaeHne usmeneHui u ponojHenuit B PIIJI nas peanuzanuu B 2024/2025 yu. r.

PIT/] o6cyxnena u ogoOpeHa aist peanm3anuu B 2024/2025 y4. . 63 U3MEHEHHI Ha 3ace-
naHuu Kadeapsl HHPOPMATUKA U METOJUKHU TIpernofaBaHus MHPopMmaTtuku (mporokos Ne§ ot
30.05.2024 r.).



