AOKYMEHT NOANUCAH
OMNEKTPOHHOW MOAMUCHIO

MHWHOBPHAYKH POCCHUHN
(penepajibHOE TOCYAapPCTBEHHOE OI01KETHOE 00pa30BaTe/IbHOE YUpPeKIeHHe
BbICIIIET0 00Pa30BaAHUA
«Huzkeropoackuii rocyiapcTBeHHbIN TEXHUYECKUI YHUBEPCUTET
uMm. P.E. AnekceeBa»
AP3AMACCKHUM NOJUTEXHUYECKUN THCTUTYT (PHUIUAJ)

YTBEPXJIAIO:
JIUpEeKTOp MHCTUTYTA:

I'ne6os B.B.
« 22 » wWioHsd 2021 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

b51.0.05 Teopus vopaBieHUs

(I/IH,ZleKC 1 HAMMCHOBAHUEC TUCHMIIIIMHEI 110 y‘le6HOMy rmaHy)

JJI1 TIOATOTOBKHU MaruCTpoB

Hanpasnenue noarorosku 01.04.04 IlpukiagHas MaTeMaTuka

(KOO u HanpasieHue nOO20MOoBKU)

Hamnpasnennocts _CHcTeMBI yIipaBiieHUs U 00paO0TKU HH(OPMAIIMK B HHKEHEPUHU

(nHaumenosanue npo@duis, npoepammvl Ma2ucmpamyput)

®opma o0yuyeHHs ouHas

(ounas, OUHO-3A04HAS, 3A0UHAS)

T'on wavana noarorosku 2021

O0beM nucimiuinebl 144/4

(uacom/3.e)

[IpoMexyTouHas aTTecTalus SK3aMeH

(9K3aMeH, 3auem ¢ OYeHKol, 3auent)

Brimyckatomas kadenpa IIpuknaaHas MaTeMaTHka

(HaumeHosanue kageopot)

Kadenpa-pazpadborunk IlpukianHas MaTeMaTuka

(raumenosanue xagheopwr)

Pa3zpaborunk(u): Ilakmma I1.B., 1.¢.-M.H, npodeccop

(PUO, yuenas cmenensw, yuenoe 36aHue)

r. Ap3amac
2021 r.



PaGouass mporpamma JIUCHMIUIMHBI pa3paOoTaHa B cooTBeTcTBUM ¢ DepepaibHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIApTOM Bhbicmiero obpazoBanus (OI'OC BO 3++) mo
HanpasieHuto noaroroBku  01.04.04 IlpuxnagHas MareMaTHKa, YTBEP)KIEHHOIO  IPUKA30M
Muno6pnayku Poccum ot 10 saBaps 2018 Ne 15, Ha ocHOBaHMM y4yeOHOTO IUIaHA, MPHHSTOTO

VYyensim coBerom AIIM HI'TY, nportokon ot _09.06.2021 r. Ne 4

Pabouast mporpamMmma ogoOpeHa Ha 3acenanuu kadeapsl, TpoTokon oT _ 22.06.2021  Ne 5/1

3aBeayromuii kadeapoit [MTaxkmmg I1.B.
(noonucy) (DHO)

Pabouas mporpamma pekoMeH0BaHa K yTBepxkaeH0 YMK AT HI'TY,
npotokod ot _22.06.2021 r. Ne 15

3am. qupekropa o YP [ypeirun A 1O.

(noonucs)

PaGouas nporpamma 3apeructpuponana B yueoHoMm otaese Ne 01.04.04-05

Havaneauk YO Menbuukosa O.10.

(noonucs)

3aBenyromias OTAeIOM OUOIHOTEKN Crapoctuna O.H.

(noonucy)




OraasJjienue

1. HEJIN U 3AHAYM OCBOEHUA ANCHUIIIIMHBI (MOZYJIS) c.ooviiiiiiiiiiieicc e s 4
1.1.11e/b OCBOCHUS JUCITUTITIHBI (MOJLYIIS) +...tcuvteuteasteastesseessesseeesseasseanseansesssesssasssasssassessssssssssesssesnsesnsesnsesssessssssesssesssesssessns 4
1.2.3a51a91 OCBOCHUS JTACITUTIITITHBI (MOJLYTIS) . vteuvteuttastasseessessueesseasseansesnsesssesssesssesssassesssssssssssssssanssansesnsenssessssssesssesssesssessns 4
2. MECTO JUCLIMIUIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJILHOM [TIPOITPAMMEBI ............cooconcee. 4
3. KOMIIETEHIIMM OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3VIIBTATE OCBOEHUA JUCHUITJIMHBI
L0 LO D1 0 0] 5 TP P TP 5
4. CTPYKTYPA U COHEPXXAHUE AVCLHUITIIMHBI (MOZYIIS) ...coiiviiiiiiiiiii i 6
4.1 PactipenierieHIE TPYAOEMKOCTH JUCIUATUIMHBI IO BUAAM PAOOT TTO CEMECTPAM ....vvevveerreesressressnesiesssessneesseassessessnessessseens 6
4.2 ConepxaHne TUCIUIDINHEL, CTPYKTYPUPOBAHHOE TI0 PABTEIIAM, TEMAM.....eeureiurereereesseesnessnesnsssesasessseesseensesnsessneseeseens 6
5. TEKYIIUNA KOHTPOJIb YCIHEBAEMOCTHU U TIPOMEXYTOYHAS ATTECTALIMA II0 MTOTAM
OCBOEHUS AV CLHUTIIIMHBI (MOIIYJIST) vttt 8
5.1. Omnrcanue moxasaresieil 1 KpUTEprUeB KOHTPOJISL YCIIEBAEMOCTH, OTTUCAHHUE KA OLEHHUBAHHS .....vevverveveeeesneenrereenreees 8
5.2. O1LleHOYHBIE CPEACTBA JJISI KOHTPOJISI OCBOCHMSI TIUCIIUTIIIHBL .....vveeeveetteessreessseesuseessseessseessseessneessneesanesssneessneessneessnens 11
5.2.1 TunoBble KOHTPOJIBHBIC 3a/IaHKS WM MHbIE MaTepHasbl, HEOOXOIUMBIE ISl OLICHKW 3HAHWM, YMEHUH, HABBIKOB U
(uM) ombITa NESITENEHOCTH B XOJIE TEKYILETO KOHTPOIIS YCTIEBACMOCTH ...vvveuvereesresressessessessesseassessessessessessessesssesssssensesnens 11
5.2.2 TunoBble KOHTPOJHHBIE 3a/IaHUS TN MHBIE MaTepHANIbl, HCOOXOMUMBIE ISl OIICHKY 3HAHWH, YMEHUH, HABBIKOB U
(1) OTIBITA B XOJ1€ TIPOMEKYTOYHOM aTTECTAIIH TIO JHCITUTITITHE ...ve.vverreesreessesssessnessesssessneesseenseassesssesssessesssesssesnsessnssnns 14
5.3. [Ipouenypa OLEHUBAHUS PE3YITBTATOB OOYUCHUS TIO JUCITUTITITHE ....veeuveesressresseesseesneesneessessnsssnsssesssesssesnsesssessnesseensenns 16
6. YUEBHO-METOAWYECKOE OBECITEHEHUE JUCHATIIIIMHDBL .........coooiiiiiiiiiiiiiii e 18
6.1 OCHOBHAS JTATCPATYPA -+ veuveureneesseesseesseassesssesseesseesseesseasseassessssassesssesseesseessesssessssssesasesasessseanseansesssesssessesssesnsesnsessnesnns 18
6.2 JIOTIOITHUTEITBHAS JIATEPATYPA «...vveuveenreesreasresssessessseesseesseasseasseasssassesseesseesseessesssessssssesssesssesnseanseansesssesssessesssesnsesnsessnesnns 18
6.3 MeTtoauueckue yka3saHHUs, PEKOMEHJAIUN U JPYTUE MATECPUAIIBI K 3AHATHM .....oevvveiveeireeriaresiressnesseesseesressnessnssnssnnss 18
7. MTHOOPMAIIMOHHOE OBECITEYEHUE AMCLUTITIHBI ..ot 18
7.1 IlepeyeHs pecypcoB HH(OPMALMOHHO-TEIEKOMMYHUKAMOHHOH ceTH «/HTepHeT», HEeOOXOMUMBIX Ui OCBOCHUS
JUCHUTUIAHBI (MOYJIS), BKIIFOYAsl 3JICKTPOHHBIC OMOIHOTCUHBIC M HHPOPMAIIMOHHO-CITPABOYHBIC CHCTEMBI .....evvenveenses. 18
7.2 TlepedeHp JMIEH3MOHHOTO M CBOOOJHO pacHpOCTPaHIEMOro IPOrpaMMHOIO OOECHEeYeHUs, B TOM YHUCIE
OTEYECTBEHHOTO IIPOU3BOJICTBA HEOOXOJUMOTO JJISI OCBOCHUS JMCIIMIIIHHBL . .....eovvevvereresiessesseaseessessessesnessesseessensennennesnens 18
8. OBPA3OBATEJIBHBIE PECYPCBI JJISI MTHBAJIMJIOB M JIMLL C OB3.......oooiiiiiiiicie e 18
9. MATEPHAJIbBHO-TEXHHMYECKOE OBECIIEYEHME, HEOBXOAMMOE [JIsI  OCYIIECTBJIEHUA
OBPA30OBATEJIBHOI'O IMTPOLECCA IO ANCHUITIIMHE (MOIVYJIIHO).....coiiiiiiiiiiiiiisiicis s 19

10. METOAMYECKHWE PEKOMEHIOAIIMI OBYUAIOILMMCS 11O OCBOEHWIO JUCIHUITJIIMHBI (MO YJIA). 20
10.1 OOmme MeToaWYecKHe PEKOMEHIAUWU i OOYYaIOMMXCS TI0 OCBOCHHIO OHWCIUILIMHBI, 00pa3oBaTeIbHBIC

1 4 (011 (0] %1 ST T T O PP PPR PP PPRPRIO 20
10.2 Metonudeckue yYKa3aHusl ISl 3aHATHH JTEKITMOHHOTO THIIA .....vverureessreeasteessteesseessteesseesssesssessssessnsesssssesssesssseesnsessnnes 20
10.3 Meronuueckre yKa3aHusi 10 OCBOCHUIO JUCIUIUTMHBI Ha JJAOOPATOPHBIX PAGOTAX ..v.vvvvrreerrerresrinresressesieasrereesrensennens 21
10.4 MeTtonuyeckue yKka3aHUs 110 OCBOSHHIO TUCIUIUIMHBI Ha 3aHATHAX CEMUHAPCKOTO THIIA ....c.vveeeeeeereereesresereseeenrens 21
10.5 Meronuueckre yKka3aHusi 0 CAMOCTOSTEILHON PAOOTE OOYUAIOIIIMXCS ....vvvverrerreressessenseaseessesressessessesseasseseesnennesnens 21

10.6 Meronuueckue ykazaHUs 10 00€CIIEUCHHIO 00PA30BATEIEHOTO TIPOIIECCA ..vvvvinveerreesriesressresseeseeeseeesneesreesnessnesseenreens 22



1. IEJIU 1 3AJAYH OCBOEHUA AUCHUIIJIMHBI (MOAYJIA)

1.1. Ilesb 0OCBOEHMA AUCHMILIUHBI (MOAYJIA)

[lenpto  OCBOEHHUS AWCUMIUIMHBI ~ SBISETCS  MOJATOTOBKA  CTYJIEHTOB K  BBIMOJHEHHIO
npodeccuoHalbHbIX 3aJa4 B paMKax TPYAOBOH NeATENbHOCTH MO Mpo(deccHOHATbHOMY CTaHIapTy
40.011 «I[IpoBeneHue HaAYYHO-HCCIEIOBATEIBCKAX U OMBITHO-KOHCTPYKTOPCKHUX Ppa3pabOTOK» B paMKax
0o000menHoi  TpynoBoil  ¢Qynkuuu  «IIpoBemeHune  HaydHO-HCCIEAOBATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKHUX DPa3pabOTOK MpPU HCCIECJOBAHUM CaMOCTOSITEJIBHBIX T€M» M HM3yYeHHE OCHOB TEOPUU
yIpaBieHUs B paMKaX HEJIMHEWHBIX MOJIEIEH.

1.2. 3azayM ocBOeHUA AMCUMIJIMHBI (MOAYJIs)
e AHaim3 cHUCTEM BTOPOI'O IOPAJKA HaA (1)8.30B0171 IINIIOCKOCTH
e [1106asbHAs YyCTONYMBOCTH
e OpOutasnibHas yCTOWYMBOCTH M aHAJIU3 MPEIETbHBIX IUKJIOB
e (Cunre3 YIIpaBJICHUA

2. MECTO AUCHUIIJIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATEJ/ILHOM
ITPOI'PAMMDBI

Juctumumza «Teopust yrpaBieHus» OTHOCHTCA K o0s3aTenbHoii yactu OIT BO.

Hucnurnnuna 6a3upyercs Ha CIeIYIONUX JUCHUIUINHAX: «MaTteMaTuueckuil ananusy, «JInHeinas
anrebpa W aHaJIUTHuYecKas reoMmeTpusi», «®Puzukay, «luddepenuunanbusie ypaBHeHus», «Teopus
GyHKIMI KoMILIEKCHOro nepeMmeHHoro», «MonenupoBanue B MATLAB», «Meroabl onTUMHU3aLUN,
«MaTtpuuHble ypaBHEHMsI M HepaBeHCTBa», «Teopus ympaBieHUsI»B o00beME MpOrpamMmbl IO
HarpaBJieHuto nmoArotToBku 6akamnaBpos 01.03.04 «I[lpukiagnas MaTeMaTuKa.

PesynbTarel 00yueHUs, MONTY4YEHHbIE NP OCBOCHHM JUCIMIUIMHBI, HEOOXOAUMBI MPU U3y4YEHUU
cienyomux aucuumiue «HaBuranumonusie cuctembl», «ONTHMaIbHOE YIpPaBICHHWE TUHAMHUYECKHUMHU
cucremamn», «Heuerkue monenu», «CoBpeMeHHast TeOpHs yrpaBieHus», «HayduHo-uccienoBarenbckas
paboTa» U MpyY BHIIOJHEHUH BBITYCKHOW KBaJIM(PUKAIIMOHHOW paboThl.

Pabouass mnporpamMma nucuumiauHbl «Teopust ynpaBiaeHMs» Ui HWHBAIWAOB M JIMI C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10pOBBSI pa3pabaTbIiBaeTCs MHIAMBUAYAIBHO C YYETOM OCOOEHHOCTEH
NCUXO(U3UUECKOT0 PAa3BUTHUSA, HHIUBUAYAJIbHBIX BO3MOXKHOCTEH M COCTOSHUS 370POBbS TaKHX
00y4aroIuXxcs.



3. KOMIIETEHIIUHX OBYYAIOLIETr0oCA, #OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Ipouecc wu3ydyeHUs AUCUUILIMHBI

«Teopust ympaBiieHHs» HampaBieH Ha (OPMHUpPOBAHUE
aneMeHTOB obmenpodeccuonanbHoi komnereHu OIIK-2 u npodeccuonanproi kommnerennuu [TKC-4
B cootBeTcTBUU ¢ OIl BO no nanpasnenuto noarorosku 01.04.04 «lIpuxiagHas mareMaTukay.

Tabnuna 3.1 — ®opMupoBaHUEe KOMIIETCHIIMI TUCIUILTMHAMU

Kon xomnereHuuy / HaMMeHOBaHHE
JUCLUILINH, (POPMHUPYIOIINX
KOMIIETEHIIHIO COBMECTHO

CeMecTpsl (HOPMUPOBAHUS TUCIUILTHHEL
Komnerenimu 6epyres uz Y11 o HanmpaBIeHUIO OJATOTOBKK MarkucTpa

1 |

2 | 3

| 4

OIIK-2

Teopust ynpaBieHus

Jloruka u APXUTCKTYpa BEIYUCIIMTEIIbHBIX CPE

(4
v

ODYHKIMOHAIBHBIN aHAIN3

IIpepaunuomMHas mpakTHKa

Brmonnenne u 3amurta BKP

IKC-4

Teopus ynpasieHus

HpI/IHL[I/IHBI NOCTPOCHUA MAaTEMAaTUYECKUX MOZ[eHeﬁ

OnrumansHOE YIpaBJICHUEC TUHAMUYCCKUMU CUCTEMaMU

BrraucianrenbHass MaTeMaTHKA

CoBpeMeHHasl TeOpUs yIpaBJIeHUs

CTOXaCTHYECKOE MOACIIMPOBAHUC

HayuHo-nipon3BoICTBEeHHAs IPAKTHKA

HpeZIZ[I/IHJ'IOMHaSI IpakTUKa

Brmonnenune u 3amurta BKP

v
v
v

[lepedeHp IIaHUPYEMBIX pe3yabTATOB oOOydeHus 1o aucuuiuiuHe «Teopust yrpaBieHUs»,
COOTHECEHHBIX C IUTaHUPYeMbIMH pe3ynbraTtamu ocBoeHus OIl, mpencrasien B Tabum. 3.2.

Tabmuma 3.2 — IlepedeHp MIaHUPYEMbBIX PE3YIbTATOB OOYYEHHUS IO JUCIHILIUHE, COOTHECEHHBIX C
TJIAaHUPYEMBIMU pe3ysbratamu ocBoeHust OI1

KOZ[ 1 HAMMCHOBAHUEC

Kox
MHJMKATOpa
1 HAUMEHOBAHNE [Tnaaupyemblie pe3yabTaThl 00yYEHUS MO AUCIUTUINHE
JOCTHKEHUS
KOMIIETEHIIUN
KOMIIETCHIIUN
OIlIK-2 HOIIK-2.2.Betbupaer 1 | 3HaTh: YMmerb: Baagern:
Criocoben MOIUPHUIIUPYET OcobeHHOCTH AMHAMUKA | MopenupoBath TEXHUKON KOMIIBIOTEP-
pa3pabaTsIBaTh U MaTeMaTHIeCKHe HEITMHEWHBIX CUCTEM. HENTMHEHHBIE CHUCTEMBI | HOTO MOJIETTNPOBAHHUS
pa3BHBaTh MeTobI MoaenupoBanus | [ToHsTHs NpEeNeNbHOro | yrnpaBieHHusT Ha 0a3e | HEJIMHEHHBIX CHCTEM
MaTeMaTH4YeCKHEe METOJbl | OOBEKTOB, MIPOLIECCOB U IUKIa ¥  CKOJB3SIIEro | COBPEMEHHOIO yIOpaBIeHHsT Ha OCHOBE
MOJIEIUPOBAHHUS CHCTEM ISl PEIICHHUS pexuMa HPOrPaMMHOTO COBPEMEHHOTO NPOTpaMM-
00BEKTOB, MPOLIECCOB U podheCcCHOHATTBHBIX obecreueHus HOro  obecreueHus, B
CHCTEM B 00JIacTH 3amad. YaCTHOCTH B cpene
poQecCHOHATTBHON MATLAB/SIMULINK
JeATeIbHOCTH
IIKC-4 HIIKC-4.2 ITpoBoaut 3HaThb: Ymerb: Baaners:
CnocobeH npoBOIUTh TEOPEeTHYECKHe U [oustTust abCoMOTHON U BeimonHATh pacuer | CoBpeMEeHHBIM
HAy4YHBIE DKCTIEPUMEHTHI, | 3KCIEPUMEHTAIIbHbBIE opOuTANBHOI aBTOKOJIEOaHU I IIPOrpaMMHBIM
OLIEHUBATDH PE3YJIbTAThI HCCIICIOBAaHHUA yCTOP’IqHBOCTH HEJIMHENHOMN CUCTEMBI U obecrieueHuEM JIIsA
HCCIIeI0BaHMIT 00BEKTOB, IPOIECCOB U HEJTMHEHHBIX CHCTEM aHAIM3UpOBaTh OpOW- | pacdera U
CHCTEM. Mertozs! ananmu3a abco- TaIbHYIO0 YCTOHMYMBOCTD | MPOEKTHPOBAHUS CHCTEM
JIFOTHOHM yCTOHYMBOCTH COOTBETCTBYIOIIETO yIIpaBJICHHUS, B
Mertozp! cuHTE3a TIPEAENIBHOTO IUKIIA YaCTHOCTH MPOTPaAMMHBIM
yhnpaBJICHHSA HA OCHOBE npOBOI(I/lTl) AHaJIn3 TMPUITOXKEHUEM
ONTUMAITBHOHN (YHKIHH abCOIOTHOM «ControlSystemToolbox»
JIsnyHoBa 1 Ha OCHOBE YCTOHYHMBOCTH. naketra MATLAB

JIMHeapu3aly 0OpaTHOH
CBSI3BIO.

CHHTE3UPOBATh 3aKOHBI
yIIPaBJICHHUS




4. CTPYKTYPA U COAEPXXAHUE JUCLHUIIJIMHBI (MOAYJIA)

4.1 PacnpepesieHre TPYAOEMKOCTH JAUCHUIUIMHBI MO BHAAM PpabéoT Mo
cemMecTpam

OO61mas TpyA0EMKOCTh AMCLMILINHBI cocTaBiseT 4 3au. en. win 144 yaca, pacupelelieHUe 4acoB
0 BUJIaM padoT 10 ceMecTpaM IpecTaBieHo B Tabiume 4.1.

Tabmuma 4.1 — Pacnpenenenune TPyIOEMKOCTH IUCHUUIUIMHBI MO BHJAAaM padOT IO CEeMEeCTpaMm s
CTYJCHTOB OYHOU (OpPMBI 0OyICHUS

TpyaoeMKOCTh B Hac
Bun y4ue6HO# paboThl Bcero B T.4. mo cemectpam
Jac. 1 cemectp
C UCIIOJIE30BaHUEM DJIEMEHTOB JICKTPOHHOT'O
dopmaT U3yueHUS JUCIUATLTHHBI
00yueHHs
O0mmas TPy10eMKOCTb JUCHHIUIMHBI 110 y4eOHOMY IIJIaHy 144 144
1. KonrakTHas padora: 58 58
1.1. AyautopHasi padoTa, B TOM YHcJIe: 52 52
3aHATHs JIeKImoHHoro tuna (JI) 8 8
3aHATUS ceMuHapckoro Tumna (I13 — cemuHapsbl, MpakTHYecKue 20 20
3aHATHUS U Ap.)
nabopatopusie pabotsl (JIP) 24 24
1.2. BueaynutopHasi, B TOM 4Hc/Ie 6 6
KypcoBast padboTa (mpoekt) (KP/KII) (koHCynbTaIMsl, 3a111Ta)
TEKYUIUI KOHTPOJIb, KOHCYJIBTAlUU 110 JUCLUIUIMHE 4 4
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTposie (KPA) 2 2
2. CamocrosiTetbHasi padora (CPC) 86 86
pedepat/acce (MOATOTOBKA)
pacuérHo-rpaduueckas pabora (PI'P) (monroroska)
KOHTpOJIbHas paboTa
Kkypcosas pabora/npoekt (KP/KII) (moaroroska)
CaMOCTOATENbHOE N3yUYECHUE PA3/IeNIOB, CAMOIIOAIOTOBKA (IIpopadoTka
Y MTOBTOPEHUE JICKIUOHHOTO MaTepualia U MaTepHraia y4eOHUKOB U 50 50
yueOHBIX TOCOOUH, TOATOTOBKA K JA00OPATOPHBIM M PAKTHYECKUM
3aHSITHSIM, KOJUIOKBHYM U T.J1.)
[ToaroroBka Kk 9k3aMeHy (KOHTpPOJIb)* 36 36
IToaroToBka K 3a4ery / 3a4eTy ¢ OLEHKOM (KOHTPOJIB)

4.2 CoaeprxaHue JUCLHUILUIMHBI, CTPYKTYPUPOBAHHOE 10 pa3/esiaM, TeMaM

Ta6muma 4.2 — Coneprxanue TUCHUTUTUHBI, CTPYKTYPUPOBAHHOE TIO Te€MaM, ISl CTYJIEHTOB OYHON (DOPMBI
oOyueHus

Buabl yueoHoii padoThI
(4ac)
I[Inanupyemsie
(KOHTpOJIUpYeMbIe) Konrakthas & m
pe3yabTaThl padora % E
OCB(SEPIIE:;[(;H“YK; HaumenoBaHmue pa3jiesnoB, TeM E E g :ii Bux CPC
HHAMKATOPLI s = z § E E -
AOCTHAREHHS g §- § =E| S é
KOMINeTeH Ui = l§ 2 g G Sg
= =
1 2 3 4 5 6 7
1 cemecTp
OIIK-2 Paszgen 1. Oco0eHHOCTH THHAMUKH HEJHHEHHBIX CHCTEM
NOIIK-2.2 Tema 1.1 Cucrembl BTOporo mnopsiika u Gpa3osast INIOCKOCThb. | 2 4 IMoaroroBka k
[Tpumeps! TpaekTopuii Ha (a30BOH MIOCKOCTH. AHAIN3 JIEKLIUAM
[IKC-4 TPAaeKTOPUIl B OKPECTHOCTH MOJIOKEHHsI paBHOBeCHs. Buibl [6.1.1], [6.2.1]
HIIKC-4.2 MOJIOKEHUI paBHOBECHS TMHEHHBIX CHCTEM BTOPOTO
nopsiaka
Tema 1.2 MHO0XXECTBEHHOCTb COCTOSIHUI paBHOBECHS
HEJIMHEIHBIX CUCTEM U MHOTOPEKUMHOCTb MOBEJICHUSI.
[IpenenpHble UKIIBL. CKOJIB3SIINE PEKUMBIL.




1 2 3 4 5 6 7
IMpakTuuyeckas padora Nel. Penrenue 3a1a4 mo 4 ITonroroBska k
HCCIIEJOBAaHMIO CHCTEM BTOPOTO MOPSAKA METOAOM (ha30BOii MPaKTHYECKUM
IUIOCKOCTH. 3aHATHAM
[6.1.1], [6.1.2]

JlaGopaTopHas pa6ora Nel. AHanmu3 cUCTEMBI «T€HEpaTop- 6 4 IToaroroska k

JBHUTaTeb Ha (a30BOM IIOCKOCTH 71a00paTOPHBIM
3aHATUAM
[6.1.2], [6.3.1]

Hroro no 1 pasnery 2 6 4 12

Pa3zgen 2. I'1o06ajabHasi yCTOHYMBOCTH

Tema 2.1 YcroituuBocts B nienoM. Teopema bapOamuna- 6 [Tonroroska x

Kpacosckoro. 3amaua 006 aOCONMIOTHON yCTOWIHMBOCTH. JICKIHSIM

I'mnotessl Alizepmana u Kanmana. [6.1.1], [6.2.1]

Tema 2.2. Pemenue 3amgaun 00 aOCOMIOTHOHN yCTOHUNBOCTH

BTOpBIM MeTonoM JlsmyHoBa. dyHkuus JIsmyHoBa Buia

Jlypre-IlocTHHKOBA.

Tema 2.3 YacTOTHBIH KpUTEpHii aDCOMOTHON YCTOHINBOCTH

B.M. ITomoga. Jlemma Kanmana-SIxy6osuua-Ilomosa.

KpyroBoii kputepuii aOCOMIOTHONH YCTOWYHBOCTH.

IIpakTnuyeckas padora Ne2. Pemenue 3aaa4 o aHanuzy 6 4 IToaroroBka k

a0COIIOTHOM ycTolunBOCTH. JleTanbHblil pa3doop MIPaKTUYECKUM

JokazatenbcTBa JeMMbl Kanmana-Sky6osuyda-Ilonosa. 3aHATUAM
[6.1.1], [6.1.2]

JladopaTopnasi padora Ne2. [IpoBepka runores 4 4 [ToaroroBka k

Aitzepmana u Kanmana 1a00paTOPHBIM
3aHATHAM
[6.1.2], [6.3.1]

Hroro mo 2 pa3nery 2 4 6 14

Pa3zgen 3. OpOuranbHasi ycTOHYMBOCTD M AHAJIN3 NpeieJbHBIX UKI0B

Tema 3.1 IlpenenbHble QUKIBI B CHCTEMAaX BTOPOTO 2 4 IoxaroroBka

BTOPOTO IMOPSIJIKa U UX OpONTANIbHAS YCTOMIMBOCTE. Teopus JIEKIUSIM

IMyankape — bennukcoHa [6.1.1], [6.2.1]

Tema 3.2 ['apmoHundeckas tuHeapuzanus. OnpeneneHue

IIapaMeTpoB aBTOKOJIEOAHUI METOIOM TapMOHHYECKOH

JIMHeapu3aluy ¥ aHaJIu3 OpOUTAIBHON YCTOMYMBOCTH

NpeEbHBIX [IUKIIOB

IpakTuuyeckas padora Ne3. Pemenue 3aga4 no 4 4 IToxroroBka

IIPUMEHEHHIO METOAa TApMOHNYECKON JIMHeapu3aIiuy 1 MPaKTHYECKUM

aHaJIU3y MpeIebHBIX [IUKIIOB. 3aHATHSIM
[6.1.1], [6.1.2]

JladopaTopnasi pa6ora Ne3. Pacuer aBTOKONIEOaHMIA 6 4 [ToaroroBka k

METOJIOM TapMOHHYECKOH JIMHEapH3aluu U IIPOBEpKa 71a00paTOPHBIM

runoTessl GpuibTpa 3aHATHAM
[6.1.2], [6.3.1]

Hroro mo 3 pa3uerxy 2 6 4 12

Pa3gen 4. MeToabl CHHTe3a

Tema 4.1 CuHte3 ynpaBieHHs] METOAOM ONTUMaIbHOU 2 4 IToxroroska x

¢ynkun JlsmyHoBa. JIEKIUSIM

Tema 4.2. Jluneapusanus oOpaTHOH cBs3bt0. CHHTE3 [6.1.1], [6.2.1]

YIIPaBJIEHUsI C IOMOIIBIO JMHEAPH3aLK 00paTHON CBS3BIO.

IIpakTnyeckas padora Ne4. Pemenue 3aaau no 6 4 Iloaroroska x

JIMHEapu3aluy HEJIMHEHHBIX CHCTEM 00paTHOH CBSI3bIO MIPAaKTHYECKUM
3aHATUSAM
[6.1.1], [6.1.2]

JladopaTopHasi pa6ora Ned. CunTe3 ynpaBieHUs 8 4 [MoaroroBka k

HEJIMHEIHOH CHCTEMOM Ha OCHOBE JIMHEapH3aluy 00paTHOM m1a00paTOPHBIM

CBSI3BIO. 3aHATUAM
[6.1.2], [6.3.1]

Hroro no 4 pazneny 2 8 6 12

Hroro no nucuuniimHe 8 24 | 20 50




I/ICHOHB3yCMBIe AKTUBHBIC U HHTCPAKTUBHLIC TCXHOJIOTMU NPUBCACHLI B T3_6J'II/ILIG 4.3,

Tabnuma 4.3 - Vicnosib3yemble aKTUBHBIE M HHTEPAKTHBHBIE 00pa30BaTeIbHbIC TEXHOJIOTHU

BI/II[ 3aHATUH HaumenoBanue HCIIOJIb3YEMbIX aKTUBHBIX U HHTCPAKTUBHBIX
O6paSOBaTCJ'IBHBIX TEXHOJIOTHI

.HGKI_II/II/I TexHomorus Pa3BUTHUA KPUTHYCCKOI'O MBIIIJICHUA
L[I/ICKYCCI/IOHHBIC TCXHOJIOTHH

[IpakTuueckue 3aHsTHsl, 1a0opatopHble | TexHOIOrus pa3BUTHUS KPUTUUECKOTO MBIIICHUS
paboThI JIMCKyCCHOHHBIE TEXHOJIOTHH

TecToBbIE TEXHOJIOTUU

TexHonoruu paboTel B MaJIbIX IPyIIaxX

TexHoN0rHs KOJIEKTHBHON paboThI
WHpopManmoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH

5. TEKYIIHI KOHTPOJIb YCIEBAEMOCTHU U IPOMEXXYTOYHAS ATTECTALIUA
10 U'TOT'AM OCBOEHHA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnrcaHue NoKa3areJjen U KPpUTEpHUEB KOHTPOJIA YyCII€BA€EMOCTH, OIIHCAHHUE
IIKaJI Ol€eHUBAHUA

Kpurepun oreHuBaHus pe3yabTaToB OOYYeHHS W NPOLEAYpPHl OLCHUBAHUS KOMIICTEHIIHH,
(bopMHpyEeMBIX B paMKaxX JaHHOW JUCHUIUIMHBL, IPUBOIATCS B Ta0I. 5.4.

OneHouHble MpoLEenypbl B paMKax TEKYIIEro KOHTPOJS MPOBOIATCA IpernojaBaTeieM
IUCUMIUIMHBL. Ha JeKnuMsx OLeHWBAeTCs AaKTUBHOCTh YYacTHsl B JMCKYCCHOHHBIX OOCYXICHHSIX.
[TpakTHueckue u 1a00paTOPHBIC 3aHATHS MPOBOAATCS B (JOPME BBITOJHEHUS UHIUBHIYAIBHBIX 3aIaHHH.
[Ipr BBITOTHEHMHM WHIUBUAYAIBHOTO TPAKTUYECKOTO W J1AOOPAaTOPHOTO 3aJaHUs IperojaBaTesieM
OLICHUBAETCSl Ka4eCTBO BBIIOJIHEHHOT'O 3aJIaHHs, CPOK €ro BBITIOJHEHHS, KaYeCTBO M CPOK O(OpMIICHHS
OTYeTa, OTBETHI HAa BOIIPOCHI MIPETIO1aBaTENsI.

CamocrosTenbHas paboTa BKJIIOYAET BBIMOJHEHHE CaMOCTOSATENBHBIX 3aaHuil B (opme
WH/IMBUyATbHBIX 33aHUH.

Onucanue mokasaresneil 1 KpUTEpUeB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHUE IIKaJ OLCHUBAHUS Ha
JTarne TeKyIlel aTTecTalluy MpeicTaBiIeHsl B Ta0m. 5.1.

[TpomesxyTouHas arTecTanus NPOBOAUTCSA B GOpPME IK3aMeHa.

Omnwucanue mokasareyeil ¥ KpuTeprueB KOHTPOJIsSI YCIIEBAEMOCTH, ONMCAHNE IIKaJ OICHUBAHUS Ha
ATare NPOMEXYTOYHON aTTeCTalluy MpeICTaBIeHbl B Ta0I. 5.2.




Tabmmma 5.1 — Onucanne rnmokaszaTesneil ¥ KpUTeprueB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHUE TITKAJI OIICHUBAHUS Ha dTale TEKYIICH aTTecTalluu

Kox i Kon n Kpurepun n mkana olieHUBaHUS
HaNMCHOBAHUE
HaNMEHOBaHNE [ToxazaTeny KOHTPOJIS yCTIEBAEMOCTH ®dopma KOHTpOIIS
HHAKMKaTOpa 0 6aymoB 1 6annoB
KOMITCTEHIINU
KOMITCTEHIINU
OIIK-2 NOIIK-2.2. Beibupaet u 3HaTh: Teopernueckuii MaTepuan Teopernuecknit matepuan | KoHTponb ydacTus B
Criocoben MOIUGHUIIPYET Oco0eHHOCTH THHAMHKH HEJIMHEHHBIX HE M3Y4CH WIIN H3Y4ICH W3yYeH. JIUCKYCCHSX Ha JIEKIUIX
pa3pabaTbIBaTh U MaTeMaTH4ecKue MeToapl | cucteM. [loHATHS penenpHOro UKIa U JaCTHYHO.
pa3BHBaThH MO/JIETIMPOBAHNSI OOBEKTOB, | CKOJIB3SIIETO PEXKIMA
MaTeMaTH4ecKHe MIPOLIECCOB U CUCTEM ISt
METOJIBI permeHus
MOJEIMPOBAHUSL npodecCUOHATBHBIX Ymern: JlabopaTopHbie U JlabopartopHsble u KouTponn
O6’beKTOB, 3ajay. MOHCJ’II/IpOBaTI) HEJIMHEHHBIC CUCTEMBI MPaKTUYCCKUC 3aJlaHus HE MpaKTUICCKUEC 3aJlaHuA BBITIOJIHCHUSA

MPOLIECCOB U CUCTEM
B oOJyactu

yIpaBieHust Ha 6a3e COBPEMEHHOTO
HPOrPaMMHOT0 00eceYeHHs

BBITNTIOJIHCHBI UJIN
BBIINTOJITHECHBI YaCTUYHO.

BBITIOJIHCHBI ITIOJTHOCTBIO.

J1a00paTOPHBIX U
MPAKTHYIECKUX 38 TaHuUi

po¢eCCHOHATBHOM (cm. Tabm. 4.2)

NEATCIBbHOCTH Buagers: JIaGopaTopHble U JIaGopaTopHble U KonTtpons
TEXHHUKOI KOMITBIOTEPHOTO MOAEINPOBAHUS MPaKTHYECKUE 3aJaHus MPaKTHYECKUE 3aJaHNs BBINTOJTHEHUS
HEJIMHEIHBIX CUCTEM YIPABIICHUS Ha OCHOBE BBITIOJTHEHBI HEKAUECTBEHHO | BBITIOJIHEHBI KAUECTBEHHO | JIAOOPATOPHBIX U
COBPEMEHHOT'0 IPOrPaMMHOTO OOECIICUCHNUS, B | W/WIIN HE B CPOK. U B CPOK. MIPAaKTHYECKHX 3aTaHUH
yactHoct B cpene MATLAB/SIMULINK (cm. Tabu. 4.2)

[IKC-4 UITKC-4.2.IIpoBoaut 3HaTh: Teopetnueckuii MaTepuan Teopernueckuit matepuan | KonTponb ydactus B

Crniocoben TEOpETHYECKHE U IToHsATHs aGCOMIOTHON 1 OPOUTATIBHOM HE M3Yy4eH WU U3Y4YeH H3y4eH. JUCKYCCHSIX Ha JIGKLIUAX

MIPOBOJUTH HAyYHBIE | AKCIIEPHUMEHTAJIbHBIE YCTOMYMBOCTH HEJIMHEHHBIX CHCTEM YaCTUYHO.

SKCHEPUMEHTHI, HCCIeN0BaHUSI 00BEKTOB, Mertonbl ananmu3a abCONMIOTHON YCTOMYHUBOCTH

OIICHUBATh IIPOIIECCOB U CHCTEM. MeTtomp! cHHTe3a YIpPaBJICHUS Ha OCHOBE

pe3yIbTATHI onTuManbHO# (yHKIMK JIsnyHOBa 1 Ha

HCCIIEI0BaHUI OCHOBE JIMHEapH3alui 00paTHOH CBA3BIO

Ymern:

BrBIMONHATE pacdeT aBTOKOJIeOaHMA
HEITMHEWHOW CUCTEMBI U aHATH3UPOBATh
OpOHTANEHYIO YCTOMYUBOCTH
COOTBETCTBYIOIIETO MPeIEIbHOr0 LUKJIA,
IIpoBoauTh aHANTH3 A0COMOTHON
ycTorguBocTH. CHHTE3UPOBATH 3aKOHBI

JlaGopaTtopHsie 1
HPaKTHYECKUE 3aIaHusl He
BBIIIOJIHCHBI UITH
BBIIIOJIHEHBI YaCTHYIHO.

JlaGopatopHsie U
MPaKTHYECKUE 3aIaHUS
BBITIOJIHEHBI MTOJHOCTEIO.

KonTtpons
BBITIOTHEHUS
1a00paTOPHBIX U
MPAKTHICCKUX 3aTaHUH
(cm. Tabm. 4.2)

YIpaBIEHUS
Baagers: JlabopaTopHbie 1 JlabopaTopHbie KonTpons
COBpeMeHHBIM IIpOorpaMMHBIM obecneueHreM IMPaKTUYCCKUC 3aJITaHUA IMPaKTUYCCKUEC 3aJITaHUA BBITIOJTHCHHUSA

JUIsl pacdeTa U MPOEKTUPOBAHUS CUCTEM
yIpaBJIeHus, B
YaCTHOCTH POTrPaMMHBIM IIPUIIOKEHUEM

«ControlSystemToolbox» nakera MATLAB

BBIINTOJITHCHBI HCKAYECTBCHHO
W/WIIN HE B CPOK.

BBIIIOJIHCHBI KAYECTBCHHO
1 B CPOK.

71a00paTOPHBIX
MPaKTUYECKUX 3aaHUHI
(cm. Tabm. 4.2)




Tabmmma 5.2 — Onucanue rmokas3aTesne 1 KpUTeprueB KOHTPOJIS YCIIEBAEMOCTH, OTTMCAHUE TIIKaJl OLIEHUBAHUS Ha ATare MPOMEXYTOYHOM aTTeCcTalluu

(3K3aMeH)
Kon u Kox n Kpurepuu u 1ikana olleHUBaHUS
HauMEHOBaHHE
HauMEHOBaHHE IToka3zarenu KOHTPOJIS YCIIEBAEMOCTH dopMa KOHTPOJIS
HMHIUKATOpa 0 GauioB 1 Gamn 2 Gamia
KOMITETEHITNH
KOMITETEHITUH
OIIK-2 NOIIK-2.2. Boibupaer u 3HaTh: OTBeT Ha BOIDOC IIpencrasnen IIpencrasnen OtBer
CrocobeH MOIUGUIHPYET OCOOCHHOCTU TMHAMUKH HEIMHEHHBIX CHCTEM. OTCVICTE eg HEMOJIHBIM OTBET Ha Pa3BEepHYTHIH Ha TEOPETHYCCKHIA
pa3pabaTbIBaTh U MaTeMaTH4YeCKHe METO b [ToHsTHS NpeAeNbHOTO IIUKIA U CKOJIB3SIIIETO yrerey BOIPOC OTBET Ha BOMPOC BOTMpOC Omiera
pa3BUBaThH MOJIENAPOBaHMS OOBEKTOB, pexxnma o Tpeacrasien Tpeacrasien OTBeTH
TBET Ha BOIIPOC . .
MaTCMaTHCCKUE IIpONCCCOB U CHCTEM UL OTCVICTE eg HETIOJHBIA OTBET Ha pa3BepHYTHIHA Ha JOIOJIHUTENbHbIE
MCTOIBI penICHAA yrerey BOIIPOC OTBET Ha BOTIPOC BOIIPOCHI
MOJICITAPOBAHUS po¢eCCHOHATBHBIX 3a1a4.
Ymers:
00BEKTOB, .
MonenupoBaTh HEIMHEHHBIE CHCTEMBI
MIPOLIECCOB U
yIpaBJeHHs Ha 0a3e COBPEMEHHOTO
CHCTEM B 00JacTu
N MIPOTPaMMHOTO 0OecTIeUeHHS
npo¢eCCHOHATBHOM Buiazers: 3angaHue He 3azaHue BHITIOJIHEHO 3ananue Pewenne 3amau
JIESITeIIbHOCTH - BBIMOJIHEHO C OIIMOKaMHu BBIMOJIHEHO omeTa
TEXHUKON KOMITBIOTEPHOTO MOAEITUPOBAHUS
HEJIMHEWHBIX CUCTEM YIIPABIIEHUSI HA OCHOBE
COBPEMEHHOTO MTPOTPAMMHOTO 00ECIICUCHUS, B
yactHocTH B cpesie MATLAB/SIMULINK
I[IKC-4 HIIKC-4.2.TTpoBoauT 3Harh: OTBeT Ha BOIDOC IIpencrasnen IIpencrasnen Otser
Crniocoben TEOPETUYECKUE U [TonaTus aGCOMOTHOM 1 OpOUTATEHON OTCVICTE eg HEIOJIHBIM OTBET Ha Ppa3BEpHYTHII Ha TEOPETUUYECKUU
MIPOBOIUTH 9KCIICPUMCHTAIBHBIC YCTOHYHNBOCTH HEITMHEHHBIX CUCTEM yrerey BOTIPOC OTBET Ha BOTIPOC BOTIpOC Omyera
HayJYHEBIE HCCIIeIOBAaHHS 00BEKTOB, Mertonp! aHann3a abCOMOTHOH YCTOHYINBOCTH
IIpencraBnen IIpencraBnen OTBeTHI
9KCIEPUMEHTHI, MIPOIIECCOB U CHCTEM. MeTonpl cHHTE3a yIpaBJIeHUs Ha OCHOBE OTBeT Ha BOIIPOC . .
N HETIOJHBIA OTBET Ha Pa3BepHYTHIH HA JTOTIOJTHUTEIIHHEIC
OIICHUBATh ONTUMAITFHON (PYHKIWH JISTIyHOBA U Ha OCHOBE OTCYTCTBYET
N BOTIPOC OTBET Ha BOTIPOC BOTIPOCEI
Ppe3yIBTATHI JMHEeapHU3ali 00PaTHOH CBI3BIO
HCCIeIOBaHUH Ymern:
BEITIONHATE pacdeT aBTOKOJIeOaHMUIA
HEJIMHEUHOU CUCTEMBI U aHAIIU3UPOBATh
OpOUTAIBHYIO YCTONYHUBOCTh
COOTBETCTBYIOIIETO MPEAETHHOTO MUK,
ITpoBoauTh aHaIM3 abOCONMIOTHON
ycroitunBoctr. CHHTE3UPOBATh 3aKOHBI 3anmanue He 3amaHne BBITOTHEHO 3amanue Pewenue 3anau
yIIpaBJICHUS BEITIOJTHEHO C OImIMOKamMu BBITIOJTHEHO omera
Baanern:

COBpGMeHHLIM IporpaMMHbBIM obecrieueHueM
JUIL pacyeTa U MMPOCKTUPOBAHUA CUCTEM
yIIpaBJIeHUs, B

YaCTHOCTH MMPOTPpaMMHBIM IPHUITIOKEHUEM
«ControlSystemToolbox» nakera MATLAB




Tabnuua 5.3 — CooTBeTcTBHE HAOpaHHBIX OAJIIOB U OLIEHKHU 32 POMEXYTOYHYIO aTTECTALIUIO

Basl 3a Tekyyro baipl 32 IpOMEXYTOUYHYIO ATTECTALMIO
ycreBaeMocTh* CyMMapHO€e KOJIMYeCTBO banel 3a perienue Ouenka
OamioB** 3agay**
0 0-1 0-1 «HEYIIOBIICTBOPHUTEIHEHOY
1 1 1 «YAOBJIETBOPUTEIHHO»
1 1-2 1-2 «XOPOTIOY
1 2 2 COTJIUYHOY

*) Koruuecmeo bannos paccuumvléaemcs ¢ coomeemcmeuu ¢ madauyeu 5. 1.
**) Konuwecmeo 6anno06 paccuumvieaemcs 6 coomeemcmeuu ¢ maoauyeu 5.2.

5.2. OleHOYHbI€E CPEACTBA AJIs1 KOHTPOJIS OCBOCHUS AMCIUIIJIMHbI

5.2.1 TunoBbie KOHTPOJIbHBbIC 3aJdHUA UWJIX HHbIC€ MaTepHaJbl, HEOﬁXOAI/IMbIe
AJIA ONEHKH 3HAHUH, YMeHHﬁ, HABbIKOB H (I/IJII/I) onbiTa A€eATE/JIbBHOCTH B Xo0J4€
TEKyIlero KOHTpoJifd yCcrneBaeMoCTH

TunoBsble 3aJaHus K NMPaKTUIECCKUM (ceMm[apcng) 3aHATHUAM

. . . K
1.Cucrema cOCTOUT M3 IMHEHHOTO 3BeHa C epenaTounoi pyukuuein W (p) = — (Pucynokl)
p

g=0 [ o v
fle) - W)

Pucynok 1.
1 HEJIMHEHHOTO 3B€HA MMEIOIIEr0 JIMHEWHYIO XapaKTEPUCTUKY C 30HOM HEUYBCTBUTEIBHOCTH U
HaceleHnueM (Pucynok 2).

Pucynok 2
HccnenoBaTh ycTOMUMBOCTE HEBO3MYILEHHOTO iBMKEeHHS X(t) =0 u Xapakrep nepexoJHOro mnpoiecca

mpuK =5a=1b=2c=1.

2.TTokasats, uro mosnoxenue paaoBecus Y(t) =0 cnexyromux cucrem
a) y+3y+2y+u=0, b)y+3y+3y+2u=0
abCcOMIOTHO ycTOWYMBO B Kiacce HenuHeinoctedt U= f(y,f), ompemensempix oOKaIbHOM
KBaJPAaTUYHOH CBA3BIO

F(y,u)=y*-u®*>0.

3.B TunoBoil cTpykTypHOU cxeme HelumHenHoW cucrembl (PucyHok.1) HennHeliHOe 3BEHO MMeeT
XapaKTepUCTHKY UaeanbHOro pene (PUcyHoOK.2) ¢ BBICOTOM ¢ =7, TuHEIHAas 4acTh UMEET MepeaaTouHyIo

byHK1IHIO
5

wW(p=—>2
(P) p*+2p*+p




u 3amaromnee Bo3zaeiictue § =0. MccnenoBars aBTOKOICOAHNS.

I!
L —

fle) W | 5

Pucynok. 1 Pucynok.2

4. Iloka3artb, 4TO IpeoOpazoBaHUE JIMHEAPU3AIMH 0OPATHON CBA3BIO MO BHIXOAY CHCTEMBI YIPaBIICHUS

X =X,
Xp =X X3,
X3 =X, + X3 +U
UMEET BUJT
Z =X,
Zy =Xy
Z, = XX,

1
U="—[-X,X, =X, (X, + X;) +V.
2

Tunosble 3aJaHUA 1JIs1 JJa0OPATOPHBIX padoT

1. AHaam3 cuCTeMBbl «TeHepaTop-ABUraTeJIb» HA ()a30BOH MJIOCKOCTH

PaCCManI/IBaCTCSI CHUCTEMA, COCTOAIIaA M3 II0CICAOBATCIIBHOIO COCIMHCHHA ABHUIAaTClId C

reiepaTopoM. Ecin Takas cucremMa paccuuTaHa MPaBUIIbHO, TO CKOPOCTb Bpalll€HHUS neurarens® ) e
3aBHCHT OT Harpy3ku.lIlpumem cneayromme 10MyneHUs:

1. MarnutHble 1ienu 00eux MalluH HACHIIIAIOTCS MIPH OJJHOM YPOBHE TOKa

2. T'eneparop Bpammaercsi ¢ MOCTOSIHHON CKOPOCTBIO.

3. XapakTepHCTHKH MarHUTHBIX IIeTIel MAIIMH UMEIOT BU/I, IPEJCTaBICHHBIN HA pUCYHKE 1.

ypaBHCHI/IH JUHAMHUKHU CUCTEMbBI UMCHOT BU:
T di(t)/dt + Ri(t) = [M —"(" w(®) ]((t) -T,E d" (" (t)/dt
TJ da(t)/dt +bw(t) +d = ((©)i(t)

1)
4. (= @)

rac L — toK OCIIN, R _ AKTUBHOC COIIPOTHUBJICHUC IICIIH, [ — MAarHHUTHBIN IIOTOK, r _ IMOCTOAHHAaA
BpPCMCHU BHCKTpH‘ICCKOﬁ OCIIN, TE — INOCTOsIHHAasA BPCMCHU BHGKTPOMaTHHTHOﬁ OCIIN, T_-r — IIOCTOAHHAasA

BPEMEHH MEXaHUYECKOM 4acTH, b _ rapameTp, ONpEeeSSIFOIUMNA MOMEHT Harpy3KH MpONOpUUOHAIbHBINA
YTJIOBOW CKOPOCTH BpalICHMS, d _ rapameTp, XapaKTepU3 YOI TOCTOSIHHYIO HArpy3Ky Ha JABUTaTEllb.



LR _

v

Puc. 1

Paspemmm ypaBHeHus cucteMsl (1) oTHOCHTENBHO MEPBbIX Npou3BoAHbIX! u“ . [lpumem (ans

y,Z[O6CTBa pacquOB) ", yUUTbIBad, 4TO

(d* (" (®))/dt = d(/di difdt rye

d(/di = {m(0 [ < —(max@1,—( max < i < (max@0, i = (jmax)

IepenuieM nepoe ypasHenue us3 (1) B Buae

Toraga OKOH4YaTCJIbHO

difdt = (M — (" w()]" (" () — R)/(T + T,E d(/dt)
de  ((i(1))i —d — bw(t)
dr T;

PaCCMOTpI/IM CJICAYIOIIHNC 2 pEKMa pa6OTBI CHUCTCMBI:

1.
2.
3.

[pmax=15 M=1 R=02 T=30 Tg=60 T;=50 b=5 d=0

[Rmax=1 M=1 R=02 T=30 Tzp=60 Tj=50 b=0 d=1

3aganue

di dw
Haiitu monosxeHust paBHOBECHS U3 YCIOBHSI TOTO, UTO dt 0 ddt=0 g
[Tpoananu3upoBaTh MOBEICHUE CHCTEMbI BOJTM3HU TIOJIOKEHUS PABHOBECHSI.
OTpICKaB TMOJOXEHUE PABHOBECHS, JTUHEAPU30BATh CHUCTEMY OTHOCHTEIHHO BCEX IOTYYECHHBIX

0COOBIX TOYCK M BBIUYUCITHB KOPHU XaPaKTEPUCTHICCKOTO YPAaBHEHHUS JIMHEAPH30BAHHON MOJICIIH, CIC/IaTh
BBIBOJI O XapaKTepe 3TUX 0COObIX Touek (y3el, GOoKyc, CEAo).



2. IIpoBepka runore3 Aiizepmana u Kaamana

Paccmotpers cucremy ¢ JIMHEHHOH qacteioW @)y mennueiinoii oOpartHoOH
CJIIEAYIOIIUX JIBYX BApUAHTAX:

plp +a)
Wip)=- ]
1) ®) (@ + b)* + 0.9%)((@ + b)? + 1.13)
Wp) = - p*t+ap + bt

2)

3aMeHsAsl HEJIMHEHHBIA 3JIEMEHT JIMHEWHON XapaKTepUCTHUKON

ITocTanoBka 3agauu:

P:t2p D+ D

)= ky?

fO) =ky(y*-1))+dy

ceszpiof ) B

fo) =ky

,paccyuTaTh

rpaHuLy 1s Kod(duimenTta K | ipi KOTOpOM CHCTEMa COXPAHSET YCTOMUNBOCTb.

Tloockaska:

Omciooa naiimu Kpumuyeckylo 4acmomy u Kpumuyeckutl Ko3gghuyuenm.

W, = kW (jw) = A(w)e/?@ Alw)=1 glw)-m

[IpoBepuTh, YAOBIETBOPSET JIU HEJIMHEMHAS XapaKTEPUCTHKA YCIOBMSIM TUIIOTE3bl Al3epMaHa U
Kanmana, T.e. HaxoguTcs JIM OHAa WIM €€ IPOU3BOJHAs B PACCUATAHHOM CEKTOpPE YCTOMUMBOCTH
JIMHEWHON cucTeMbl. EcCiln yAOBIIETBOpSET, TO MOATBEPAUTH WM ONPOBEPTHYTH TMIIOTE3BI, IPOBOJIS
MO/JICJIMPOBAHUE B CIEYIOLIECH 00JacT mapaMeTpoB.

Jly1s epBoii epeaTouHoN PyHKIINU:

K a b
1 0.1-1000 0 0.01
2 10 0+0.002 0.01
3 10 0 0.01+1
Ji1st BTOpO# nepeaToOYHON (QyHKIUY:
k a b g o
1 3.5+200 0 0 ot 0.0001 0
2 7.5 0+0.1 0 ot 0.0001 0
3 7.5 0 0-+0. ot 0.0001 0
4 7.5 0 0 0.0001+0.1 0
5 7.5 0 0 ot 0.0001 | 0+0.15

5.2.2 TunoBble KOHTPOJIbHbIE 3aJlaHUSA WJIU WUHbIe MaTepHaJibl, HEOGXOAMMbIE AJIS
OLleHKU 3HaHMM, yMeHMiIi, HAaBbIKOB M (MJIM) ONbITA B XO0Je MNPOMEXKYTOYHOM
aTTecTalMM N0 JUCIHHUILINHE

IlepeyeHb BONPOCOB U 3aJaHMH AJIsl IOATOTOBKHU K IK3aMEHY

IIpumepHbIe Bompochl

1. [TonsTre dhazoBoii IUIOCKOCTH. Paznudnbie BUIBI (PA30BBIX TPACKTOPHH B OKPECTHOCTH TOUEK

p

ok wN

AdBHOBCCHAI.

[IpenenbHbIE HUKIIBL, CKOJIB3AIIUE PEXKUMBI U CENapaTPUCHL.
CocTosiHUS paBHOBECHS U 30HBI PABHOBECHBIX COCTOSTHII aBTOHOMHBIX HETMHEHHBIX CUCTEM.
OpOuTanpHasi yCTOWYUBOCTH M YCTOWYMBOCTH 30H PABHOBECHBIX COCTOSHUH.

[IpenenpHble HUKIBI B CUCTEMaX BTOPOTO MOPSAKA U UX OpOUTAIbHAS YCTOMYMBOCTD.
Teopemsl Ilyankape u beHnukcona.



1. AHanu3 aBTOK0J1e0aTeTLHON CHCTEMBI BTOPOTO TIOpsIKa Ha OCHOBE TeopeM [lyankape u

bennukcona.

8. lumoTesnr Atizepmana u KanMaHa o oBe/IcHUM HEJTMHEHHOM CUCTEMBI PU OOJIBIINX OTKIOHEHUSIX
OT TIOJIOXKEHHSI PABHOBECHSI.

9. Pacuer aBrokoe0aHnit METOIOM TAPMOHHYECKON JTHHEApHU3AITHH.

10. 3anmauda abcomroTHOM ycTrounBocTu. @ynkuus Jlssmynosa Buga Jlypee-IlocTHukoBa.

11. YacTtoTHbI KpuTepHii abcomroTHOM ycroiunBoct B.M. Ilonosa

12. Kpyrosoii kpurepuit

13. Casi3p MeToaa JlsamyHoBa ¢ gacToTHRIMEA MeTogamu. Jlemma SIky6oBnua-Kanmmana (yactoTHas
TeopeMa)

14. CuHTe3 yIIpaBIIeHUSI METOAOM ONITUMAIIbHOM (DyHKIMH JIsmyHOBa

15. JInneapu3arys 00paTHOM CBSI3BI0

16. CuHTe3 ynpaBieHHs C MOMOIIBIO JITHEApH3aui 00paTHOH CBSI3BIO.

IIpumepHbIe 3aqa4n
1. Ha pucyHnke mpencraBieH HemuHEHHBIN nemmdep,

x(t) 17

mg
ypaBHeHI/IC JUHAMUKHU KOTOpOFO HUMECT BU
mX +bx +kx* =mg .

3anucarb ypaBHEHHUS! COCTOSIHMSA AeMIlpepa, TUHeapu30BaTh CUCTEMY OTHOCHUTEIBHO TOJNOXKEHHS PaBHOBECHS
(X=0, Xx=0)u onpenenuts xapakTep 0cO0OW TOYKH. 3aBUCHT JIM XapakTep 3TOH TOYKH OT 3HAYCHHUI
MapaMeTpoOB CUCTEMBI?

2. [oka3zats, uto nonoxenue pasaosecus Y(t) =0 cnenyrommx cucrem
a) y+3y+2y+u=0, b)y+3y+3y+2u=0
abCcomoTHO ycToiunBo B Kiacce Henmuennocreit U= f(Y,t), onpenensembix mnokanbHOl KBajgpaTHuHOM
CBA3BIO

F(y,u)=y*-u®>0.

3. B TtumoBoii cTpykTypHOH cxeme HenuHeilHON cucteMbl (Puc.l) HenmuwHeilHOe 3BEHO WMeEET
XapakTepucTUKy uaeansHoro pene (Puc.2) ¢ BeicoTOM € =7, nUHEHHas 4acTh UMEET MepeJaTOuHYIo
(dhyHKIIIO
5
W(p)=—5—F-5—
p +2p°+p

u 3anaromiee Bosaeicteue § = 0. Uccnenosars aBrokone6anus.
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Puc.1 ‘ Puc.2

TCCTI/IpOBaHI/IC 10 JMCHUIIIIMHE HE ITPOBOJUTCH. OHCHI/IBaI-OTCH CaMOCTOSATCIIBHO C(bOpMy.]'IHpOBaHHHC
OTBCTHI HA KOHTPOJBHLIC BOIIPOCHI IIPU BBIMIOJIHCHUHW U 3allIUTC H&GOpﬁTOpHHX pa60T.

5.3. [Ipoueaypa oneHUBAHUA Pe3y/IbTATOB 0GYYEHHS MO AUCHUILINHE

[Iponienypa oueHuBaHHS (OPMHPYEMBIX B paMKax JIUCIUILUIAHBI KOMIIETCHIUH (2JIEMEHTOB
KOMITETEHIIHI ) COCTOUT U3 CIEAYIOUTUX ATAIOB:

1. Texymmii KOHTPOJb (ONMUCAHUE MTOKA3aTEICH U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
IITKaJT OI[CHUBAHUS HA dTare TeKYIIeH aTTeCTalluy MPeICTaBiIeHbI B Ta0m. 5.1, 3amanus B m. 5.2.1).

2. IIpomexxyTouHasi aTTecTanysi (OMMCaHUE MOKa3aTeJied U KPUTEPHEB KOHTPOJIS YCIIEBAEMOCTH,
OIHMCaHWe ITKaJ OIICHUBAHUS HA 3TaIle MPOMEKYTOYHON aTTECTAIMH MPEACTABICHBI B Ta0J. 5.2, 3a1aHus
BII 5.2.2).

s Bcero mepeuyHst (GOpMHPYEMBIX KOMIETCHIMHA (3JIEMEHTOB KOMIICTEHITUI) IHUCIIUTUTHHBI
MPUBOUTCS MPOIIEIyPa OLEHKH Pe3yIbTaToB 00ydeHus (tabi. 5.4).



Tabmuuer 5.4 — Ilpouenypa, KpUTEPHH U METOJIbI OLICHUBAHUS PE3YIHTATOB 00YUIEHUS

[Tnaaupyemsle pe3yabTaTsl 00yIeHUS

KpMTep 1Y OLICHUBAHUA PE3YyJIbTATOB

1 kpurepuii — orcyTcTBHE

2 KpUTEpHii — HE TOJTHOE

3 KpuTepHii — Xoporuiee

4 KpuUTepHii — OTINYHOE

MeToabl OlleHUBaHUS

YCBOCHHS YCBOCHHE
YCBOCHUE «XOPOILIO» YCBOCHUE «OTIUIHO»
«HEYJIOBJIETBOPUTEIILHO» «YAOBJIETBOPUTEIBHO»
OIIK-2
NOIIK-2.2
3HaTh: OTcyTCTBHE YCBOCHUS HenocraTouno yBepeHHO Ha nocratouHo BBICOKOM OTANYHO TOHUMAET U VYuactre B 00CyXIeHUN

0COOCHHOCTH JAUHAMUKH HEIMHEWHBIX cucteM. [ToHsaTus
OpeaACIbHOIO NUKIIa U CKOJIB3SAIICTO pEKUMa

3HAHHH

IIOHUMACT U MOXKET
O0OBSICHATH TIOJTYyUCHHBIC
3HaHUA

YPOBHC ITOHUMACT U MOKET
0OBSCHATH TOJIYUYCHHBIC
3HaHUA

MOXET OOBSICHATE
MOJTYYCHHBIC 3HAHHUS,
JIEMOHCTPHUPYET
CaMOCTOSITEIEHYIO
M03HABATEIbHYIO
JIEATENLHOCTD

JIUCKYCCHOHHBIX
MaTepHaoB Ha JICKIUAX
[IpomexyTounas
aTTeCTaLyst

YMeThb:
MOJICITUPOBATH HENMWHEWHBIE CUCTEMBI YIIPaBJICHUs Ha Oa3e
COBPEMEHHOTO MTPOrPaMMHOTO 00CCIIeUCHUS

He nemoncrpupyer
YMEHHS

Heysepenno
JEMOHCTPUPYET yMEHHUS

JloctaTouHO yBEpEHHO
JIEMOHCTPUPYET yMECHUS

OTINYHO AEMOHCTPHPYET
YMEHUS

Bemonuenwne 113 u JIb

Buiagers HaBBIKaMu:

KOMIIBIOTEPHOT'O MOZICITMPOBAHNUS HENTMHEHHBIX CHCTEM
YIIPaBJIEHUS HA OCHOBE COBPEMEHHOTO POTPaMMHOT0
obecneyeHus, B yactHoctr B cpeie MATLAB/SIMULINK

He nemoncrpupyer
HaBBIKH

Heysepenno
JEMOHCTPUPYET HaBBIKA

JlocTaTouHO YBEpEHHO
JIEMOHCTPUPYET HAaBBIKU

OTINYHO AEMOHCTPUPYET
CaMOCTOSITENbHbIE HABBIKI

Brmonuenue I13 u JIb

[IKC-4
UIIKC-4.2

3HaThb:

IMonsiTust abCOMOTHON M OPOUTAIBHO yCTOIYMBOCTH
HEJIMHEWHBIX CUCTEM

Mertozp! aHanu3a abCONIOTHON YCTOWYUBOCTH

Merto/pI CHHTE3a YIIpaBJIeHHs] Ha OCHOBE ONTHMAIIbHOM
¢ysaKun JIAmyHOBa M HA OCHOBE JIMHEApU3auu 00paTHON
CBSI3BIO

OTCyTCTBHE YCBOCHUS
3HaHUH

Henocratouno yBepenHo
MIOHUMAET U MOXKET
O0OBSCHATH MOTy4YECHHbIE
3HaHUs

Ha mocrarouno BEICOKOM
YPOBHE MOHUMAET U MOXKET
OOBSICHATH MOJTYUCHHBIC
3HAHHS

OTINYHO TOHUMAET K
MOXET OOBSACHATE
MOJYYCHHbIC 3HAHMUS,
JIEMOHCTPHUPYET
CaMOCTOSITEIbHYIO
MO3HABATEIHbHYIO
JIEATENEHOCTD

VYdactue B 00CyXIeHUN
JTUCKYCCHOHHBIX
MaTepUaoB Ha JICKIUAX
[IpomexyTounas
aTTecTalus

YMmern:

BrimonHaTh pacder aBTOKOIeOaHUI HEMTMHEHHOH CHCTEMBI
AQHAJIN3UPOBATh OPOUTAIBHYIO YCTOHUYMBOCTh
COOTBETCTBYIOIIETO MPEAETBHOTO LUKIIA,

IIpoBoanTh aHAIM3 a0COMIOTHON yCTOHYHBOCTH.
CI/IHTCSI/IpOBaTb 3aKOHBI YIIPABJICHUSA

He nemoncrpupyer
YMEHHS

Heysepenno
JEMOHCTPUPYET yMEHHUS

JloctaTouyHO yBEpEHHO
JIEMOHCTPUPYET yMEHUS

OTINYHO AEMOHCTPHPYET
YMEHUS

Bemonuenwne 113 u JIb

Buagerh HaBBIKAMHU:

TIPUMEHEHUSI COBPEMEHHOTO ITPOTPAMMHOTO 00eCTIeYeHUSI
IUTSL pacueTa ¥ MPOSKTHPOBAHUS CHCTEM YIPABJICHMUS, B
YaCTHOCTHU HpOI‘paMMHbIM l'lpl/lJ'IO)KeHI/IeM
«ControlSystemToolbox» nakera MATLAB

He nemonctpupyer
HaBBIKH

Heysepenno
JIEMOHCTPUPYET HaBBIKA

JlocTaTouHO yBEPEHHO
JIEMOHCTPUPYET HaBBIKA

OTINYIHO AEMOHCTPHPYET
CaMOCTOSITENIbHbIE HABBIKA

Bemonuenwne I13 u JIb




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJIMHDbI

6.1 OcHOBHas JiMTEpaTypa

6.1.1 Kum, [J[. [II. Teopus aBTomaTuueckoro ynpasienuss. T. 2. MHoromepHsle,
HEJIMHEHHbIC, ONTUMaIbHbIe U aganTtuBHbIC cuctembl / Kum JI. I1. - 2-e u3n. ,mchop. u jom. -
Mocksa : ®U3MATIINUT, 2007. - 440 c. - ISBN 978-5-9221-0858-4. - TekcT : 3JIeKTPOHHBIH //
ObC "KoHcynbTaHT cTyneHra': [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785922108584.html - Pexxum nocTyma: 1mo moamnucke.

6.1.2 Kum, JI. II. COopHuk 3agad 10 TEOPUH aBTOMATHYECKOTO YIPABJICHHUS.
MHoroMepHbie, HEIMHCHHBIC, ONITUMAaIbHbIC U ajantuBHbie cucteMbl / Kum JI. I1. - Mocksa :
OU3SMATIINUT, 2008. - 328 c. - ISBN 978-5-9221-0937-6. - Tekcr : anekrponnsii / 3bC
"KoncynbTant crynenra" : [caiiT]. - URL
https://www.studentlibrary. ru/book/ISBN9785922109376 html - Pexxum focTyma: mo mojrmucke.

6.2 lonosiIHUTe/IbHAA JINTEpaTypa

6.2.1 Ilonmasx b.T., XmeonukoB M.B. Pamomopr JI.Lb. Marematuyeckas Teopus
aBTOMATUYKCKOI'O ynpasieHus: yueOHoe nocodbue. — M.: JEHAH/L, 2019. — 500 c.

6.3 METOAI/I‘leCKl/Ie YKa3aHHA, PEKOMEHAallUuHl U JPpyrue MaTepHuajibl K
3aHATUAM
6.3.1 Meronuueckne ykazaHUs Ui JIAOOPAaTOpHBIX paborT mo mucuuiuimHe «Teopus

yrnpaBieHus». PexomennoBansl pemeHueM kadenpsl npukinagHod marematuku AN HI'TY,
npotokoi Ne 4 ot 29.04.2021 r.

7. UH®OPMALMOHHOE OBECINEYEHHUE JUCIUIIJINHBI

7.1 IlepeyeHb pecypcoB HHPOPMALUOHHO-TEIEKOMMYHHUKALMOHHOM
cetu «/AHTepHeT», HEOOXOAMMBIX /JJiI1 OCBOEHHUS JAUCLHUIIMHBI (MOAYJIsA),
BKJ/IIO4Yasl 3JIEKTPOHHble OHMOG/JIMOTEeYHble M HUHPOPMALMOHHO-CIIPAaBOYHbIE
CHUCTEMbI

7.1.1 DnekTpoHHO-OMONHMOTeuHass cucrema wusngarensctBa «IPRbooksy. [caiit].-URL:
www.iprbookshop.ru/- Pesxum gocrtyma: mo moarucke.

7.1.2 DnexTpoHHO-OMONMHMOTEYHas cucrteMa wuzaatenbceTBa «Jlanby. Pexum moctyma:
https://e.lanbook.com

7.1.3 DnextpoHHO-OMONMHMoTeuHass cuctema «KoHcynmpTaHT crymeHTta»: [caiir].-URL:
https://www.studentlibrary.ru/ - Pexxum mocrtymna: mo nmoJarucke.

7.2 IlepeyeHb JIMIIEH3MOHHOTO HU CBOOOJAHO PaCHpPOCTPAHSIEMOro
NPOrpaMMHOro o6ecrne4yeHusi, B TOM 4YHC/J€ OTe4YeCTBEHHOro NMpou3BOACTBaA
He006X0AMMOro /i1 0CBOEHUA AUCHMUILIUHBI

7.2.1 MicrosoftOffice
7.2.2 MatLab

8. OBPA3OBATEJ/IBHBIE PECYPCbI AJ14 UYHBAJIMA0B U JIUL, C OB3

B Ttabmune8.1 ykazaH mnepeyeHb OOpazOBaTEIbHBIX PECYpPCOB, HUMEIOMUX (OPMBI,
aJaNTHPOBaHHBIE K OTPAaHMYCHHUSM 3/I0POBbS, a TAKXKE CBEICHHS O HAIMYUHU CIICIHATBbHBIX
TEXHUYECKUX CPEJICTB O0YUYEHUS KOJUIEKTUBHOTO U MHIUBUAYAILHOTO MOJIH30BAHUS.


http://www.iprbookshop.ru/
https://www.studentlibrary.ru/

Tabmuua 8.1 — O6pazoBaTenbHbIE pecypchl Ui HHBaIUMAOB U jull ¢ OB3

[TepedyeHnr oOpa3oBaTeIbLHBIX PECYPCOB, CaeneHns 0 HAJIMYMH CIIEIUAIbHBIX TEXHUYECKUX
MPUCTIOCOOICHHBIX ISl UCIIOJIb30BAHUS CpeICTB 00yUEHHUs KOJUIEKTUBHOTO M HHIUBUTyaTbHOTO
uHBamuaaMu 1 unamu ¢ OB3 IMOJIL30BaHUI
CrnenuanpHoe MoOmIbHOE npuiiokenne IPR BOOKS

9BC «IPRbooks» WV-Reader

CI/IHTeSaTOp peuu, KOTOpI:IfI BOCIIPOU3BOAUT TCKCTBI
KHUT' 1 MCHIO HaBHUTI'allUH

9BC «Jlaup»

9. MATEPHAJ/IbHO-TEXHUYECKOE OBECIIEYEHHME, HEOBXOAUMOE /14
OCYLLECTBJIEHUA OBPA30BATE/ILHOTO IIPOLIECCA I10
JUCLIMIIIMHE (MOAY.JIIO)

Y4eOHble ayauTOPUU JUIsl TPOBENCHUS 3aHATHH MO AUCLUMIUIMHE, OCHAIICHBI
000py/TI0BaHHWEM U TEXHUYECKUMHU CPEACTBAMU OO0YUCHUSI.

B tabmune 9.1 nepeuncieHsr:

- yueOHBIC ayIUTOPHUH IS TPOBEICHUS YUSOHBIX 3aHATHI, OCHAIIEHHBIC 000pYI0BaHUEM
U TEXHUYECKUMH CPEACTBAMU OOYUCHUS,

- IOMENICHHUST JUISI  CaMOCTOSATEIbHOW pPabOTBl  CTYACHTOB, KOTOPBIC OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOHN C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» 1 obecreyeHrnem
JIOCTYTIA B AJICKTPOHHYIO HHPOPMAIIMOHHO-00pazoBaTenbHyto cpeny AT HI'TY.

Tabmuma 9.1 — OcHaEHHOCTh Ay TUTOPUH ¥ IIOMEIICHUH JJIs TPOBEICHUS 3aHATHI 1
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB MO AUCIUILTHHE
HanmenoBanue ayiuropuii u
MIOMEIICHUH /17151 TPOBEICHUS 3aHATHH
Y CaMOCTOSITENIbHOM paboThI

OcHaleHHOCTh ayJUTOPUNA U TOMELIEHUH I
MIPOBEACHUS 3aHITHI U CAMOCTOSITEILHON paboThI

313 — JlaGopaTopus Hay4HO- Pabounx mect crynenta — 19 mir.
oOpa3zoBatenbHOro 1eHTpa AIIN Hoyt6yk 17.3" SUS R75VJ — 3 mr.
HI'TY u UITY PAH Konrakth. [Inata — 1 mr.

r. Ap3zamac, yi. Kanununa, nom 19 Mynbstumerp - 1 mr.

OP-140/1 LIAIT — 1 .

E140 Buewnuit moaynb — 1 mr.

JlaboparopHasi KOpoOKa UCTIbITATENIbHAS CUTHATIbHAS
BNC-2120 — 1 m.

Msorog. yu. at., /naboparopust/ NI ELVIS — 1 mir.
Muorod. yu. mnat., /mpaktukym/ NI ELVIS — 1 mr.
Otnanounsiit kommiekt MC-24 EM — 1 .

Cucrema ympasi, ¢ Bpaill, THOK, mTanr — 1 mmiT.

Ycrpoiicteo REALL LAB — 1 mt.

320 — YueOHast MyIbTHMETUHHAS Pabounx mect crynenta — 14 mr.
ayJIuTopuUs KommerotepsiPClntel® Core™ j3-

r. Ap3zamac, yi1. Kanmauna, 1om 19 10100/256SSD/8RAM - 14 mr.

316 - KaOuHeT caMomnoIroTOBKH pabouux MecT cTyJeHTa — 26 IT;
CTYACHTOB 1K, ¢ BeixomoM Ha TeneBu3op LG - 1 mr.

r. Ap3zamac, yi. Kainnuna, 1om 19 I1K ¢ noaKJIFOUeHNEM K UHTEPHETY -SIIT.




10. METOAMYECKUE PEKOMEH/JAIIMY OBYYAIOIIMMCS 110 OCBOEHHUIO
JUCLUTUIMHBI (MOAY.JI)

10.1 O6mue MeTOAUMYECKHE PEKOMEHJAUUU AJIA OOydaIIUXCA MO0
OCBOEHUI0 AUCHUILJIMHBI, 06pa30oBaTe/ibHbI€ TEXHOJIOTUH

JlucumiinHa —~ peanu3yercss TOCPEACTBOM  TPOBEACHHS KOHTAaKTHOM  paboThl €
oOydaromuMucs (BKJIIOYas MPOBEICHUE TEKYIIETO KOHTPOJIS YCIeBAaeMOCTH), CAMOCTOSITEIbHOM
paboThl 00YYAIOIINXCS M TPOMEKYTOYHOHN aTTeCTaIUH.

KonrtaktHass pabota mpoBOAMTCS B ayIUTOPHON M BHEAyTUTOPHOH (opme, a Takke B
3JICKTPOHHOM MH(OPMAITMOHHO-00pa3oBaTenbHOU cpene uHcTuTyTa (nanee — DMOC). B cinydae
IPOBEICHUSI YaCTH KOHTaKTHOW paborbl mo aucuuiummHe B OUOC (B COOTBETCTBUU C
pacnucaHieM y4eOHBIX 3aHSTHH), TPYIOEMKOCTh KOHTakTHOW pabota B DMOC sKBHBaJICHTHA
ayJIUTOpPHOM pabdoTe.

[Ipn mnpenomaBaHUM UCHUILUIMHBI HMCHIOJB3YIOTCS COBPEMEHHBIE OO0pa3oBaTelIbHbIC
TEXHOJIOTHH, TTO3BOJISIOIINE MTOBBICUTh aKTUBHOCTH CTYJIEHTOB IIPH OCBOEHHWU MaTepHuaia Kypca
U TIPEJIOCTAaBUTh UM BO3MOKHOCTH 3(h(PEKTHBHO PeaTn30BaTh 4aChl CAMOCTOSTEIbHOM PabOTHI.

Becp neknuoHHBIM MaTepuan Kypca, a Takke Marephaybl JUIs MPAKTUYECKUX 3aHSATUN
HaxoasaTcss B cBobogHoM goctyne B CJIO MOODLE Ha crpanHune kypca Mo ajapecy:
https://sdo.api.nntu.ru/course u MOryt ObITH IPOPAOOTAHBI CTYACHTAMH 1O YTCHHS JICKIUW B
X0JIe CaMOCTOSITENIbHOM paboThl. ITO 1aeT BO3MOKHOCTh OOCYIUTh MaTEpUal CO CTyIEHTaMHU BO
BpeMs YTCHUS JICKIIUM, aKTUBUPOBATh UX JEATEIHLHOCTh MPU OCBOCHUU MaTepHala.

Ha nexuusix M mpakTUYECKHUX 3aHATHSAX PEATU3YIOTCS WHTEPAKTUBHBIE TEXHOJIOTHH,
MPUBETCTBYIOTCS BOMIPOCHI U OOCYXKIEHUS, WCIONB3yeTCS JTHYHOCTHO-OPUEHTHPOBAHHBIN
MOJXO/Jl, JUCKYCCUOHHBIE TEXHOJOTHH, TEXHOJIOTUU PabOThl B MANbIX IPyHax, YTO MO3BOJSET
CTyJIGHTaM TIPOSIBUTH C€Osl, TMOJYYUTh HABBIKA CAMOCTOATEIBLHOTO H3YYCHHS MaTepuana,
BBIPOBHSATH YPOBEHb 3HAHUH B IpyIIIE.

Bce Bompockl, BO3HHKIIIME MPU CAMOCTOSTENIbHONW paboTe Haa JOMAIIHUM 3aJaHHUEM,
noJIpOoOHO Pa3OUpaIOTCs HAa MPAKTUYECKUX 3aHATUAX U JeKuusax. [IpoBoasTcs nHAMBUAYalbHBIE
W TPYIIOBbIE KOHCYJNbTAIlMM C HCIOJB30BAHMEM, KaK BCTPEY CO CTYJEHTaMH, TaK U
COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJNOTHH, Takux Kak QopyM, YaT, BHYTpPEHHS
anexTponnas mouta CJIO MOODLE.

NuunuupyeTcss akTUBHOCTh CTYJEHTOB, MOOILIPSETCS 3aJlaHue JIIOOBIX BOMPOCOB IO
MaTepHuaty, TpaKTUKYeTCs UHIMBUAYaIbHBIM OTBET Ha BOIIPOCHI CTYJICHTA.

Jl7is onieHKU 3HAHWM, YMEHHH M YpOBHSI C(POPMUPOBAHHOCTH KOMIIETEHIIMU B MpoIlecce
TEKYIEro KOHTPOJS TMPUMEHSETCS CHUCTEMa KOHTPOJISI M OIEHKH YCIIEBAEMOCTH CTYJIEHTOB,
npenctaBieHHas B Tabn. 5.1. IIpomexyrodnas arrecranusi MpoBOAUTCS B (opMe 3auera C
WCIIOJIb30BAHUEM CHUCTEMBI KOHTPOJS M OIEHKH YCTIIEBA€MOCTH CTYJEHTOB, MPEICTABICHHON B
Tabm. 5.2.

10.2 MeToagu4YecKUe YKa3aHUA AJ1s1 3aHATHH JIEKIIMOHHOT 0 THUIIA

JIeKnMOHHBIA KypC MPEANojaracT CUCTEMATU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX
BOIIPOCOB TEMAaTHYECKOTO IIJIaHA. B Xoje JeKIMOHHBIX 3aHATUH PACKPBIBAIOTCA 0Oa30BbIE
BONPOCHI B paMKax KaKIOW TeMbl NUCHUIUTMHBL (O003HAYAIOTCS KITFOYEBHIE ACHEKTHI TEM, a
TaK)Ke JIeTAlOTCS aKIEHThl Ha HauOOJee CIOXKHBIX W BAXKHBIX TOJOXKECHHUIX H3y4aeMOTO
MaTepuana. MaTepuanbl JIEKIHA SBISIOTCS OCHOBOM [UIsl TMOATOTOBKH OOYYaIOIIUXCS K
MPaKTUYECKUM 3aHSATHUSM ¥ BBIIOJHEHHUS 3aJaHUN CaMOCTOSITEIbHONW paboThl, a TakkKe K
MEPOIPUATUAM TEKYIIETO KOHTPOJSA YCIEBAEMOCTH W IMPOMEKYTOUHOM AaTTECTALHUHU IO
JIUCITAIIIINHE.



10.3. MeToauyeckue YyKa3aHMSA MO0 OCBOEHMI0 [JUCHUIUIMHBI Ha
JIAaGOpaTOPHBIX padboTax

ITonroToBky Kk Kaxkaoi nabopaTopHOil paboTe CTyJeHT AOJKEH HauyaTh ¢ O3HAKOMJICHHUS
C IUIAHOM 3aHATHs, KOTOPBIM OTpaXkaeT COJAEpXKaHUE IPEUIOKeHHOM Tembl. Kaxknas
BBINOJIHEHHAsE paboTa ¢ 0(OPMIICHHBIM OTYETOM U MOAJICIKHUT 3aIUTE Y MPETo1aBaTes.

IIpu oueHnBaHMM 1a00PATOPHBIX pabOT YyUUTHIBACTCS CIIEAYIOLIEe:

- KQUE€CTBO BBINOJIHEHUS KCIEPUMEHTAILHO-TIPAKTUYECKOM 4YacTH pabOThl U CTENEHb
COOTBETCTBUS PE3yJbTaTOB paOOTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOpMIICHHUS OTYETA 10 padoTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI IIPH 3aLUTE PAOOTHL.

10.4 MeToau4dyecKkue YKa3daHHUA 110 OCBOCHHUI0 AUCHUIIVIMHbI HA 3aHATHAX
CEMHWHAPCKOro TIMIIa

[IpakTuueckue  (ceMUHApCKUE) 3aHATHS  NPEACTaBISAIOT  COOOM  JAeTaau3aluio
JEKIIMOHHOTO TEOPETHUYECKOro MaTepuaja, IpOBOMATCS B LEISIX 3aKpelieHus Kypca u
OXBAaTbHIBAIOT BCE OCHOBHbIE pa3zeibl. OCHOBHOW (OpMOM MpoBeAECHUS MPAKTUYECKUX 3aHATUI
ABJsieTCA 00CyKaeHrne Hanlosiee MPOOIEMHBIX M CIOXKHBIX BOIIPOCOB IO OT/AEIbHBIM T€MaMm, a
TaK)Ke peLIeHHE 3a/1a4 U pa300p NPUMEPOB B ayIUTOPHBIX YCIOBUSX.

[IpakTryeckue (ceMUHapCKUeE) 3aHATUS 00ECIIEUUBAIOT:

- IPOBEPKY U YTOUHEHUE 3HAHUI, TOJyYEHHBIX Ha JIEKLIMSIX;

- pa3BUTHE YMEHUI U HaBBIKOB JMCKYCCHOHHOI'O OOCY)XJIEHMsI BOIPOCOB IO y4yeOHOMY
MaTepuaigy JUCIHIUIMHBI, BBIPAOOTKH COOCTBEHHOW TMO3UIMH 10 aKTyaJlbHBIM BOIPOCAM
(mpobyiemam);

- TOJBEJCHHE HUTOrOB 3aHATUI (pe3y/lbTaTbl TECTUPOBAHMS, TOTOBHOCTb OTYETOB I10
IPAKTUYECKUM  3aHATUSAM, TOTOBHOCTH JIOMAIlHUX 3aJaHUl, BBIIOJHEHHBIX B  XOHE
CaMOCTOSITENIbHOM paboThI).

[TpuBOAATCS KOHKpPETHBIE METOJUYECKUE YKa3aHUs A 0OydYaroLIMXCs MO MOATOTOBKE
JIOKJIa/1a, BHIIOTHEHHUIO pedepaTa Win dcce, TpeOoBaHUs K MX 0(hOPMIICHHIO, MOPSIOK CAAYH.

10.5 MeToau4YecKre YKa3aHMsI IO CAMOCTOSITEe/TbHOM pa6oTe 06y YaOUUXCs

CamocrosiTenbHast paboTta obOecriedrBaeT MOATOTOBKY OOYyYaromerocs K ayAuTOPHBIM
3aHATUSAM U MEPOIPHUATUAM TEKYLIEro KOHTPOJIS U MPOMEKYTOUYHON aTTeCTAalluH M0 U3y4yaeMoi
TUCHIUTUTHHE. Pe3ynbTaThl 3TOH MOATOTOBKH MPOSBIAIOTCS B aKTUBHOCTH OOydaromierocst Ha
3aHATUSAX U B KAyeCTBE BBIMNOJHEHHBIX MPAKTMYECKUX 3aJaHUd MU JOpyrux (GopM TeKyIlero
KOHTPOJISI.

B nporecce camoctosiTenbHON pabOThl peKOMEHIyeTCsl MpopaboTKa MaTepHaIoB JEKIUH
0 KaXJIOW NpONHIAEHHONM TeMme, a TakKe H3ydyeHHEe OCHOBHOM Y4YeOHOH M CIpaBOYHO-
o6ubnuorpaduueckoit IUTEpaTyphl, MPeJICTaBIEHHON B paszene 6.

JIsisi BBITIONTHEHUSI CaMOCTOSITENIbHOW pabOThl MPHU HM3YYEHWH AUCUUIUIMHBI CTYIEHTHI
MOTYT UCIIOJIb30BaTh CIIEHUAIN3UPOBAHHBIE ayAUTOpUH (cM. Tabu. 9.1), 00opya0BaHNE KOTOPHIX
oOecnieunBaeT noctyn uepe3 «MHTEpHET» K 3JIEKTPOHHOM MH(POPMAIMOHHO-00pa30BaTEIbHON
cpelie MHCTUTYTa W SJIEKTPOHHOW OMONMOTEYHOH cucTeMe, I/ie PaclojiaraloTcsi ydeOHble U
y4eOHO-METOIUYECKHE MaTepHAITBI, KOTOPBIE MOTYT OBITh MCIIOJIB30BAHBI JIJISI CAMOCTOSTEIIEHON
paboTHI.



10.6 MeToau4yecKHue yKa3aHMA 0 00ecrie4YeHHI0 00pa3oBaTeJbHOro
npouecca

1. Meroaudeckue pEKOMEHIAIMHM 110 OPTaHM3AIllMU ayJUTOPHOH paloThl. [IpHHSATHI
YuebHo-meronnueckum coetoM HI'TY um. P.E. Anekceesa, mporokosn Ne 2 ot 22 anpenst 2013
T. ONEeKTPOHHBIN
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod d
ocs_ngtu/metod_rekom_auditorii.PDF.

2. Meroauveckrue peKOMEHAIIMY 110 OpraHU3alMK U TUIAHHPOBAHUIO CAMOCTOSTEIHLHOM
paboThI CTyIEHTOB 10 AucuuIuiuHe. [IpuHaTel YueOHo-MeTonudeckum coBetoM HI'TY um. P.E.
AnekceeBa, mporokosn Ne 2 or 22 ampens 2013 1. DnekTpoHHBIM  agpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod rekom s
rs.PDF.

3. Y‘{e6Hoe HOCO6I/IC «HDOBC}IGHI/IG 3aHATUH C IIPUMCHCHUEM HHTCPAKTHUBHBIX (bODM n METOIA0B
obyuenns», EpmakoBa T.M.,, MWeamxkun E.I'., 2013 r. DOnexkrpoHHbIi  ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravieniya/umu/docs/metod_docs_ngtu/provedenie-
zanyatij-s-primeneniem-interakt.pdf.

4. YyebHoe mnocoOue «Opranmsamys ayauTOpHON paGoThl B 0GpAa30BATENBHBIX OPraHU3ALIMSIX
Beicmiero _obpaszosanms», MBamkun E.I'., 2XKykosa JLIL., 2014 r. ODOnekTpoHHBI ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravileniya/umu/docs/metod docs_ngtu/organizaciya-
auditornoj-raboty.pdf.
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JlonosiHeHUs ¥ U3MeHeHHs B paboueil mporpaMMe qUCUMILIMHBI
Ha 20 /20 y4. I.

YTBEPXAIO:
JIMpEeKTOp MHCTUTYTA:
I'nebos B.B.
« » 20 T.

B pabouyro nmporpaMmmy BHOCSITCS CIEIYIOUINE H3MEHEHHUS:

1)

2)

WIN JIeTIAeTCsl OTMETKA O HEIeJIecO00pa3sHOCTH BHECEHUS KAKUX-THOO M3MEHEHMI Ha JaHHBIH
y4€OHBIN Tof

Pabouas nporpamma nepecMoTpeHa Ha 3aceaHuu Kadeapbl, TPOTOKOI OT No
3aBenyronuii kKageapoit
(noonucs) (®HUO)

Yreepxkaeno YMK AIIN HI'TY, npotokon ot Ne

3am. nupekropa o YP [Typsirun A.1O.
(noonucs)

CornacoBaHo:

Havansauk YO MensHukosa O.10.
(noonucs)

(6 cnyuae, ecnu usMeHeHUs KaAcalomcs Iumepamypbol):

3aBeyromias OTAeI0M OUOIMOTEKH Crapoctuna O.H.

(noonucs)
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