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1. OBIIUE CBEAEHUSA

VYyeOnas naucuuiuimHa «Teopus JMHEWHBIX CHCTEM aBTOMATUYECKOTO YIPABICHUS»
M3Yy4aeTcs B IISITOM CEMECTPE.
KypcoBas pabora npeaycMOTpeHa B IIATOM CEMECTPE.

1.1. ®opma npoMEXyTOYHOW ATTECTAIMH:
S CeMecCTp — dK3aMeH.
1.2. Mecto yuyebHOM nuctuIuInHbl B cTpykType OITOIT

VYyeOnas naucuuiuimHa «Teopus JMHEWHBIX CHCTEM aBTOMATUYECKOTO YIPABICHUS»
OTHOCUTCSI K 4YaCTH Mporpammbl, (OPMHPYEMOHl ydaCTHHUKaMH OOpa3oBaTENbHBIX OTHOLICHWH
IIPOrPaMMBI.

OcHOBOM  JUIsI  OCBOEHHUS  JUCLUIUIMHBI  SBJISIOTCS  pe3ysbTaTbl  OOydyeHHs 110
IPEIIECTBYIOLIUM AUCLUIIIIMHAM U ITPAKTUKaM:

— Maremaruka,;

—  TexHonornuyeckue nporecchl poOOTU3UPOBAHHBIX ITPOU3BOJICTB.

Pe3ynpraThl 00y4yeHus no yu4eOHOM JUCHUIUIMHE, UCHOIb3YIOTCS IIPU U3YYEHHUH CIIETYIOLINX
JUCLIUIUIMH U MIPOXO0KIEHUS IPAKTUK:

— IIpoumsBoacrBenHas npakTuka. Haydno-uccienoBarenbckas pabora

— Teopust ITUCKPETHBIX U HEJIIMHEWHBIX CUCTEM YIIPABIICHUS.

—  Cucrembl ynpaBiaeHHs JIMHEHHBIMA 00bEKTaAMU B IPOCTPAHCTBE COCTOSTHUM.

— MopnenupoBanue MeXaTpoHHBIX CUCTEM B cpese Matlab.

Pe3ynbrarel ocBOeHUs y4yeOHON AUCUMIUIMHBI OyIyT HKCIOJIB30BAHBI NPU BBIOJHEHUU
BBIITYCKHON KBaIU(PUKALMOHHON pabOTHI.

2. IEJHW U TNIAHAPYEMBIE PE3VJIbTATHI OBYYEHUS MO
TV CHUTIJIMHE

LensiMu 0cBOEHUS AUCHUIUIMHBI « Teopus IMHEUMHBIX CUCTEM aBTOMATUUYECKOTO YIIPABIICHUS»
SIBJISTFOTCSL:

— TPUMEHEHHUE ECTECTBEHHOHAYYHBIX M OOIIEUH)KEHEPHBIX 3HAHUN, MATEMATHYECKOTO
armapara, METOJIOB MaTeMaTUYECKOT0 aHalln3a JIs pacuyeTa, MOJSIUPOBAHMS U pa3pabOTKU CUCTEM
yIpaBIeHUS TEXHOIOTUYECKUMU O0HEKTaMHU;

— mnpumMeHeHHe HUQPPOBBIX U WHPOPMAIMOHHBIE TEXHOJOTHH, CHEIHATU3UPOBAHHOTO
MIPOTrPaMMHOTO OOECTIEYeHHSI U amlmapaTHBIX CPEACTB Il cOOpa M aHalu3a HAyYHO-TEXHHYECKOU
uH(pOpMaIlH, POBEICHUS PaCYeTOB, MOJEIUPOBAHUS U pa3paOOTKU CPEJCTB M CUCTEM YIIPABICHUS
TEXHOJIOTHYECKUMH 00BbEKTaMH,

— (opmupoBaHue HaABBIKOB BbIOOpa ONTUMAJIBHBIX pEHICHUH CHCTEM YIpaBJiICHUS
TEXHOJIOTHYECKHUMH 00bEKTaMU C YU€TOM HAYYHO-TEXHUYECKUX JAHHBIX, IEHCTBYIOMIUX KPUTEPHUEB
Y OTPAHUYEHUH.

Pesynprarom o0yueHUS MO yuyeOHOW AMCIMIUIMHE SIBISETCS OBJIAJCHHE OOYJYArOIIMMHUCS
3HAHUSIMHU, YMEHHUSMH, HaBBIKAMH U OIBITOM JCSITEIBHOCTH, XapaKTEPHUIYIONIUMHU MPOIIECC
dbopMHpoBaHUs KOMITETCHIIUU(#) ¥ 00ECTICUNBAIOIIMMHU JTOCTUKCHUE TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHUS yUeOHOM AUCITUTUTHHBI.



2.1.

CDOpMI/IpyeMI)Ie KOMIICTCHIINH, UHAUKATOPBI JOCTHIKCHUA KOMIICTCHIIUH,

COOTHECEHHEIE C ITaHUPYCMBIMHU PEC3YyJIbTaTaMH 06yqu1/I$1 MO JUCIUIIIINHC:

Kox 1 HamMeHOBaHHE

Koa m HaumMeHOBaHHe

IInanupyemble pe3yJbTaThI 00y4eHUs!

WHANKATOpPA
KOMIIeTeHIIHH N0 JUCIHIINHE
JAOCTHKEHHS] KOMIIeTEeHIIHH
IK-2 NJ-TIK-2.1 — Hcnonp3yer MmaTeMaTHYeCKHi anmapat

Crioco0eH K IpOBEICHUIO
KOHCTPYKTOPCKHX H
pacyeTHBIX padoT I10
MIPOEKTHPOBAHUIO
POOOTOTEXHUYECKUX CHCTEM,
WX TIOJICHCTEM, OTAEIBHBIX
3JIEMEHTOB U MOZYJIEH,
BKJTI04ast HH(OpMaIMOHHEIE,
3JIEKTPOMEXaHUUECKHE,
TUIPABIMYECKHE,
3JIEKTPOTUAPABINIECKHUE,
3JIEKTPOHHBIE YCTPOUCTBA

Hcnonb3oBaHne METOIUK
pacdera OCHOBHBIX
XapaKTEePUCTHK 3IEMEHTOB
POOOTOTEXHUIECKUX CHCTEM

JUTSL pacdeTa OCHOBHBIX XapaKTEPUCTHK
JJIEMEHTOB POOOTOTEXHUUECKUX CHCTEM.
— IIpoBogut oneHKy 3¢ heKTHBHOCTH
METOJIOB MOJICITUPOBAHUS, U BBIOOD
ONITUMAJIHLHBIX PEIICHHUH IPU peau3ariuu
CHCTEM YIPABJICHUS TEXHOIOTHUECKIUMU
00BEKTaMH C YYETOM JCHCTBYIOIIUX
KPUTEPUEB U OTPaHUYCHUH.

[1K-4

Crnioco0OeH MpoBOIUTH
KOHTPOJIb IIPOLIECCOB U
BCACHUEC JOKYMCHTAIIUU I10
IyCKOHAJIaIKe, IepeHala ke,
IKCILTyaTalny,
TEXHHIECKOMY
00CITy’)KUBAaHUIO U PEMOHTY
pOOOTH3MPOBAHHBIX U
MEXaTPOHHBIX CHCTEM

N-T1IK-4.2
Hcnonp3oBanue
CTIEIATN3UPOBAHHBIX
MIPOrpaMMHBIX IIPOAYKTOB
JUISL KOHTPOJISI ITapaMeTpoB
MEXaTPOHHBIX CHCTEM

— Hcnonp3yer crienuan3upoBaHHOES
porpaMMHOE 00eCTICUeHUE U
MH()OPMAIIMOHHBIC TEXHOJIOTHH /I cOopa,
aHalM3a JJAHHBIX W pacyeTa dJIeMEHTOB
IpHY pa3pabOTKE CHCTEM YIIPABIICHHUS C
Y4€TOM HOPM U CTaHIAPTOB;

— Ilpumensier nHGOpMAIIHOHHBIC
TEXHOJIOTMH, POTPAMMHBIC H arapaTHbIC
Cpe/CTBa JUIsl TPOBEICHHS PACUETOB,
MOJICTIUPOBAHUS U pa3pabOTKU CPEACTB U
CHCTEM YIPABJICHUS TEXHOIOTHUECKIUMU
00BEKTaMH.

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI/MOIYJISA

OOm1ast TpyA0EMKOCTh y4eOHOW AMCHUIUIMHBI IO y4eOHOMY IJIaHy COCTaBIISET:

1o 04HOM opme 00yUeHus — 5 3.e. 160 qac.
3.1. Crpykrypa yueOHON AUCIUIIIUHBI AJI1 00YUYaIOIIMUXCS 110 BUIaM 3aHATHM
CTpyKTYypa ¥ 00beM TUCHUTILINHBI
CamocrosiTeJbHAs
KonrakTHas aynuropHas padora,
pa6ora o0yyalouierocs,
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3.2.

CtpykTypa yueOHOM AUCIUTUIMHBI/MOIYIS ISl OOyYaroNIMXCs Mo pasjieliaM U TeMaM JAUCIUIUINHEL: (0uHas opma 00ydeHus)

Ilnanupyembie

Buabl yueoHo# padoThl

(KOHTpOIMpYeMbIe) KontakTHas paéora = Buabl 4 (pOpMBI KOHTPOJIBLHBIX
pe3ym’Tiz;I(:Ic)Boe""m e ) = % MepOoNpHsITHii, 00ecTieYnBalOLINeE 110
dopMupyemoii(b1x) HaumenoBanue pasue.ljon, TEM, = b4 E E g = § E g COBOKYIIHOCTH TeKYIIUH KOHTPOJIb
KoMmeTeHmu(i) u (opma(bl) IPOMEKYTOUHOM ATTECTALMHI ; §=ﬂ = E : E = E = yCIeBaeMOCTH;
MHIHKATOPOB = EE = = £ 5 g g (opMBI IPOMEKYTOYHOr0 KOHTPOJISI
JOCTHIKEHHS! 2 s E 8 | £5¢g| £ ycneBaeMocTH
KOMIeTeHIHii = = 3 HEa |EEF| Oa
NATHIH ceMecTp
[IK-2 Paznen |. HempepbIBHbIE JIMHEHHBIE CHCTEMBI 12 6 6 X 15 @OpMBI TEKYILLIETO KOHTPOJIS
NA-IK-2.1 ABTOMATHY€CKOI'0 YIIPaBJICHUS no pazneny |
Tema 1.1. 2 1 3amuTa 1abopaTopHBIX padorT,
[IK-4. [Tonsitne 00 ynpasinenun. OOBEKT ynpaBieHHS.
NJ-TIK-4.2. Tema 1.2 2 1
[Ipeo6pazoBanue Jlamnaca.
Tema 1.3 2 1
Tunosrle Bo3aelictBust B CAY
Tema 1.4 2 1
YacToTHBIE XapaKTEPUCTUKA CHUCTEM aBTOMAaTHYECKOTO
yIpaBJICHHUSL.
Tema 1.5 @yHKIMOHATBHBIE U CTPYKTYpHBIE cxeMbl CAY. 2 1
Tema 1.6 Cuctembl aBTOMaTHYECKOTO YIPABIEHUS MTPH HATUUUHT 2 1
BHEIIHUX BO3JIEUCTBHI .
[IpaxTiueckas pa6ora Nel. 2 1
[IpeoOpazoBanue Jlarmiaca st THHEHHBIX CUCTEM.
[IpakTnueckas padora Ne2. 2 1
MeToap! CTPYKTYPHBIX IPe0Opa3oBaHMA
IMpaktuueckast padora Ne3. 2 1
YacToTHBIE XapaKTEPUCTHKH JTMHEHHBIX CUCTEM.
JlaGopartopnas pabora Ne 1. 2 2
Beenenue B Matlab u Simulink.
JlaboparopHas paborta Ne2. 2 2
HccnenoBanne MTMHENHBIX CHCTEM B IPOCTPAHCTBE COCTOSIHUN
Matlab Simulink.




JlaboparopHas pabota Ne3. 2 2

HccnenoBanue nuHeiHbIX cucteM B makere CST.
[K-2 Pazgen |l. TumoBble 3BeHbSI CHCTEM aBTOMATHYECKOI0 4 3 7 @OpMBI TEKYILIETO KOHTPOJIS
WNA-TIK-2.1 ynpaBJeHHst o pazneiny Il

Tewma 2.1 Tumnossle 3BeHbs CAY 2 1 3ammTa 1abopaTopHBIX padorT,
IK-4. Tema 2.2 2 KOHTpOJIbHAs paboTa 1
WJI-TIK-4.2. CTpYKTYpHBIE CXEMbI COSIMHEHHI 3BEHBEB. KypcoBas pabota

[IpakTuuaeckas padora Ne4 1

CrpykrypHas cxeMma. [lepenaTounast GyHKIHS pa30OMKHYTOH U

3aMKHYTOW CHUCTEMBI.

JlaGoparopHas padota Ne4, DKCIIepUMEHTaIBHOE HCCIICIOBAHKE 1.5 2

BPEMEHHBIX XaPAKTEPUCTHK TUIIOBBIX 3BCHbHEB.

JlaboparopHuas pabora No5. DkcrepruMeHTAIEHOE HCCIIEIOBAHNE 1.5 2

YaCTOTHBIX XapaKTEPHCTUK TUIIOBBIX 3BEHHEB
IK-2 Paznen llIl.  YcroiiunBoCTh TUHEHHBIX HEMPEPBLIBHBIX CUCTEM. 12 3 15 @OopMBbI TEKYIIETO KOHTPOJISI
WJTIK-2.1 Tema 3.1. IloHATHE YCTOWYMBOCTH JIMHEHHBIX CUCTEM. 2 2 no pazzeny I11:

- 3amuTa Ja00paTopHBIX padoT,

[IK-4. Tema 3.2. AnreOpanueckue kpurepuu yctoitunBoctr ['ypBuia, 2 1 KOHTPOIBHAA paGoTa 2
NA-TIK-4.2. Paycca. — KypcoBasi paboTta

Tema 3.3. YactoTHbIe KpuTepun ycToWunBOCTH. Kputepun 3 1

ycToiunBocTH MuxaiisioBa

Tewma 3.4. Kpurepuii ycroitunoctu HaiikBucra. 3 1

Tema 3.5. YcTOMYMBOCTD CUCTEM C 3ama3bIBaHUEM. 2 2

[IpakTuueckas padora Ne5 AHanu3 yCTOHUYNBOCTH JTMHEHHBIX 1

CHCTEM C IOMOUIBIO anreOpanvyecKux KPUTEPUEB.

[IpakTiueckas padora Ne6 AHanM3 yCTOMYMBOCTH JTMHEHHBIX 1

CUCTEM Ha OCHOBE KpuTepueB Muxaiosa.

[IpakTuueckas padora Ne7 AHanu3 yCTOHYNBOCTH JTMHEHHBIX 2

chcTeM Ha OCHOBe KputepueB HaiikBucra.

JlaGoparopnas padota Ne 5. 15 2

HccnenoBanue ycTOMUUBOCTH JIMHEHHBIX CUCTEM C TTOMOIIIBIO

Kputepus ycroiunBoctu HalikBucra

JlaGopartopnas pabora Ne 6. 15 2

HccienoBanue yCTOMUUBOCTH JIMHEHHBIX CUCTEM C 3aa3/bIBAHUEM




[K-2 Pazgen IV. KauecTBo mpoueccoB ynpaBjieHHsI H METO/ABI €r0 4 2 2 8 @DopMBI TEKYLIETO KOHTPOJIA
WNJI-TIK-2.1 HCCJICA0BAHNSA o pazneny 1V:
Tema 4.1. OnpenencHue peakIuy CHCTEMBI Ha TIPON3BOIBHBIN 2 2 3amuTa 1a00paTopHBIX padoT,
T1K-4. BXOJITHOM CHUTHAaJ. KypcoBasi paboTta
WA-TIK-4.2. Tewma 4.2. Buabl epexoaHbIX MPOIECCOB B CHCTEMAX. 2 2
[IpakTuueckas padora Ne§ [Iporemypa pacuera BETMIHHBI 2 2
YCTaHOBHBIIEHCS ONIMOKH B CUCTEME
JlaboparopHnas padora Ne7 OmnpeneneHue KauecTBa JIMHEHHON 2 2
CHCTEMBI ITyTeM MOJEIHPOBAHHUSI
I1K-2 Pa3nen V. TunoBble InHeiiHbIe 3aKOHBI PEryJIUPOBAHUS 2 2 2 17 DopMBI TEKYILIETO KOHTPOJIA
WM-TIK-2.1 Tema 5.1. TunoBsle TMHEHHBIC 3aKOHBI PETYTUPOBAHUSI. 2 6 1o paszeny V:
[Ipaktudeckas padora Ne9 Onenka kadecTBa CUCTEMBI ITPU 2 6 3a11KTa 1a00paTOpHEIX paboT,
I1K-4. TECTUPOBAHUE UTOTOBOE
VJLTIK-4.2 Pa3IMYHbIX 3aKOHAX PEryJIUPOBAHHS JAIIHTA KYDCOBOT PAGOTEI
- JlaboparopHnas pabora Ne§ UccnemoBanne cucTeMbl 2 5 yp P
ABTOMATHYECKOT0 yIpaBJIeHHs IPU TUIIOBBIX 3aKOHAX YITPABJICHUSI.
OK3ameH X X X 32 VY CTHBIN 3K3aMeH 1o Onieram
HUTOI'O 3a narwblii cemecTp 34 16 16 62
HNTOI'O 3a Bech epuon 34 16 16 94




3.3.  Kparkoe conepkanue yueOHON AUCITUTIITUHBI
Ne i Haumeropanue pasiena u Copnepskanue pazgesa (TeMbl)
TEMbI TUCIHHUIIJINHBI

Paznean | Paznen |. HenpepbiBHbBIE JinHeliHbIE CHCTEMbI ABTOMATHYECKOI0 YIIPABJIEHHA

Tema 1.1 ITonsiTre 00 yripaBieHun. OCHOBHBIE TIOHATHS, TEPMHUHBI, OTIPEACIICHHUS.

OOBeKT ynpaBieHUs. ®yHIaMeHTaJIbHbIE IPUHIUIBI YIPaBICHUS.
Knaccudukanus cucteMm aBTOMaTHIECKOTO
pETyJIIMPOBAHNUS U YIPABICHUS.

Tema 1.2 IIpeobpazoBanwme Jlamraca. Jlnneapuszanus nuddepeHnnaIbHbIX YpaBHEHUH. 3anuch
JIMHEeapu30BaHHbIX ypaBHeHUi. [IpuBenenue k
oe3pasmepubsiM popmam. IIpeodpazoranue Jlamiaca u ero
cBoiictpa. [lepegarounas (GyHKIHS 3BeHBEB U CUCTEM
ABTOMATHYECKOTO YIPaBJIECHUS

Tema 1.3 Tunossie Bo3aeiicTeust B CAY | Tunossie Bo3nerictBust B CAY. BpemeHHbIe
XapaKTePUCTHKY 3BEHbEB H CUCTEM aBTOMATHYECKOTO
ynpasieHus. CBsI3b BPEMEHHBIX XapaKTEPUCTHK H
nepeaaToyHbIX (PYHKIUH.

Tema 1.4 YacToTHBIE XapaKTEPUCTUKU YacToTHBIE XapaKTEPUCTUKU CUCTEM aBTOMATUYECKOIO

CHUCTEM aBTOMAaTHYECKOIO yopasienus. AOUX, AUX u ®UX. [Iponenypa

YIPaBICHHUSL. NocTpoeHus rogorpada 1o 3aJaHHONW NepeIaTOYHOI
(GyHKIUH.

Tema 1.5 DyHKIMOHAIBHBIE U OyHKIMOHANIBHBIE U CTPYKTYypHbIe cxeMbl CAY. MeTobl

CTpYKTypHbIe cxembl CAY. CTPYKTYPHBIX Pe0Opa30BaHUH.

Tema 1.6 CucreMBl aBTOMAaTHIECKOTO CraTndeckre U acTaTHYEeCKHE CUCTEMBI IPU HATTMYHN

yIpaBiIeHUs IPU HATUYUU BHEIIHHUX TUIIOBBIX BO3IEHCTBHM. OIleHKa TOYHOCTH

BHEIIHUX BO3JIECHUCTBUH . TUHEHHOM cuctembl. OTpeieicHIe peakilui CUCTEMbI Ha
MIPOU3BOJIBHBIA BXOJTHOM CUTHAJ

Pazgen Il Tumnosslie 3BeHbsI CHCTEM ABTOMATHYECKOI0 YNIPaBJICHHUSA

Tewma 2.1 Tunossle 3BeHbst CAY Tunossle 3BeHbs1 CAY, UX onepaTopHbIE, BPEMEHHBIE H
YaCTOTHBIE XapaKTEPUCTHKH. THUIIOBBIE 3BEHbSI IEPBOTO
MOpsAKa: MPONOPIMOHATIEHOE, HHTETpUpPYIOLIee,
nuddepeHIupyroliee, anepruoIndeckoe, pearbHo-
nmuddepernupytoiee, hopcupyroiee, 3BeHO
3ana3/bIBaHus. THIIOBbIE 3BEHbSI BTOPOTO MOPSIIKA:
KoJsiebaTeNbHOe, allepuoJUUECKOe BTOPOTO MOPSIIKa,
KOHCEPBATHUBHOE.

Tema 2.2 CTpyKTypHBIE CXEMBI CTpYyKTypHBIE CXEMBI CUCTEMBI PETYJINPOBAHUS.

COEVHEHN 3BEHLEB. Ormpenenenne, OCHOBHEIE 3JIEMEHTHI. THUITOBBIE
coelMHEHMs 3BeHbeB. [IoHsATHE pa3OMKHYTON 1
3aMKHYTOH CHCTEMbl. DKBUBAJICHTHBIE PEOOPa30BaAHUS
CTPYKTYPHBIX CXEM.

Pazpen 111 Paznen ll1l.  YcroitunBocTh TUHEHHBIX HEMPEPBLIBHBIX CHCTEM.

Tema 3.1 [lonsTre ycroitunBocTn [lonsiTHe yCTOMYMBOCTH JIMHEHHBIX CUCTEM.

JIMHEWHBIX CUCTEM. Heobxoaumble 1 J0CTaTOYHBIE YCIOBHS YCTONYNBOCTH.

Tewma 3.2 Anrebpanveckue KpUTEpUH Anrebpandeckne KpUTepuu yCTOWIMBOCTH | ypBuIla,

ycroiunsocTH ['ypBuLa, Paycca

Paycca.

Tema 3.3 YacToTHBIE KPUTEPUU YacToTHBIE KpUTEpUHN yCTOHYMBOCTH Muxalinosa,

ycroiunsoctu. Kpurepnun [IpaBuio nepemexaeMoCTH KOpHEH,

yCTOMYMBOCTH MuxaiinoBa

Tewma 3.4 Kpurepunit ycroitunBoctn YacroTHble kpuTepun ycronunBoctu HaiikBucra.

Hatiksucra.

IIpumenenue xputepus HalikBucra miis aHanu3za
yCTOHYMBOCTH acTtaThueckux cructem. JIYX. 3amacet
YCTOMUYHBOCTH.




Tema 3.5 Y cTOMYHUBOCTH CUCTEM C YcroitunBoCTh cucTeM ¢ 3amasabiBanueM. [loctpoenue
3ara3bIBAHUEM. obnacrelt yCTOMYMBOCTH B IIOCKOCTH TTapameTpoB CAY.
Meton JI-pa3OucHumii.
Paznmen IV KauecTBO npoueccoB ynpasJjeHUs1 1 METObI €r0 HCCIET0BAHUS
Tema 4.1 OrmpeneneHne peakiinm OrneHka KadecTBa IepexoIHOTOo Iportecca. [Ipsimpre u
CHCTEMBI Ha MPOU3BOJIHHBIN MpUOIMKEHHBIC OIICHKU Ka4eCTBa.
BXOJHOU CUTHAJL.
Tema 4.2 Buapl nepexoHbIx npoieccoB | Buabl mepexoHbIX MPOIECCOB B CUCTEMAX.
B CHCTEMaX. [lorpemHocTy crcTeM Ipu OTPaOOTKE IMTPOU3BOIBHBIX
BO3JECHCTBUI
Pazgen V Tunosble JTUHelHbIE 3AKOHBI PeryJIHPOBAHUSA
Tema 5.1 TunoBbie TMHEWHBIE 3aKOHBI Tumnosslie MuHEHHBIE 3aKOHBI peryiaupoBanus. CBOHMCTBA U
PEeryJaupoBaHHUs. OCOOEHHOCTH MTPUMEHEHUS Pa3TUIHBIX 3aKOHOB
perymupoBanus. OneHKa KadyecTBa CUCTEMBI IPU
Pa3IUYHBIX 3aKOHAX PETyJIUPOBAHMUSL.

3.4. Opranuszanusi cCaMOCTOATEIbHOM pabO0Thl 00yYaIOLIUXCS

CaMocrosiTenbHasi pabota cTyneHTa — oOs3aTenbHas 4acThb 00pa3oBAaTENBLHOrO Mpollecca,
HarpaBJIeHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(PECCHOHATTEHOMY M JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha MPOEKTUPOBAHUE AANbHEHIIIEr0 00pa30BaTEIBHOIO MapIIpyTa U MPo(eccCuOHANTBHON Kapbhephl.

CamocrosTenbHast paboTa 00y4aromuxcs 1Mo JUCHUILIMHE OpraHU30BaHa KaKk COBOKYITHOCTh
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATUA M paboT, 00eClneYHBAIOUINX YCIEIIHOE OCBOCHHUE
JVCIIATUTAHBL.

AynuropHas camocTosITelIbHasg paboTa 0Oy4aromMXCs MO AMCIMIUIAHE BBIMOJIHSACTCS Ha
y4eOHBIX 3aHATHAX 110/ PYKOBOACTBOM TMIPETOAABATENI M IO €ro 3aJaHuio. AyIUTOpHAs
camocTosTeNnbHas paboTa 00yJaromuxcsi BXOIUT B 001uii 00beM BpeMEHH, OTBEACHHOTO YU€OHBIM
IUTAHOM Ha ayIUTOPHYIO pabOTy, ¥ PErIaMEeHTUPYETCs PACIUCAHNEM YIEOHBIX 3aHATHH.

BreaynuropHas camocTosiTenbHas paboTa 00ydaronmxcs — IiaHupyemMasi yueOHasi, HayqdHo-
HCCIIeIOBATeNbCKasA, MPaKTHIecKasi paboTa 00yJaronuuxcs, BhIMOIHsIEMAasi BO BHEAYAUTOPHOE BpEMS
10 3aJIaHHUIO ¥ TIPH METOJNYECKOM PYKOBOJCTBE IPEIOAaBaTEINs, HO 0€3 €ro HermocpeaACTBEHHOTO
y4acTusl, pacliucaHiueM Y4eOHBIX 3aHSITUN HE periaMeHTHPYETCS.

BueaynuropHas camocrosiTesnibHas paboTa 00yJarommxcsl BKIIOYAET B ce0sl:

- MOJITOTOBKY K JIEKIIUSIM, TIPAKTHYECKUM H IK3aMEHY;,

- M3Yy4YeHHE YUeOHBIX OCOOUI;

- U3yYyeHHE TEOPETHYECKOro M IMPaKTHYECKOro MaTepualla IO PEKOMEHJIOBAaHHBIM
HUCTOYHUKAM;

- IIPOBEJICHUE HCCIIEI0BATENbCKUX PaboT;

- MO/ITOTOBKA K 3alllUTe J1abOpaTOPHBIX padoT;

- BBITIOJIHEHUE pacueTHO-TpaduyecKux pador.

CamocrosarenbHass paboTa oOyyaroIIMXCsl C Yy4acTHeM IMpernojiaBarens B (opMe HHOM
KOHTakTHOM paloThl MpenycMaTpuBaeT TpPYNIoOBYHO U (WIM) HWHAMBHAyaJbHYIO paboTy
00y4JarIMMHUCS U BKITIOYAET B ce0s:

— MPOBEJICHUE WHIWBUIYaTbHBIX M TPYIIOBBIX KOHCYJIbTAUNA TO OTAETHHBIM
TeMam/paszaenam JUCHUTUTHHBL

- MIPOBE/IEHNE KOHCYIbTALUN TIepe/l IK3aMEHOM,

- KOHCYJIbTAIllUM [0 OpPTaHMU3aLUU  CAMOCTOSITEIbHOTO M3Y4YEHHS  OTAEIbHBIX
pa3zenoB/TeM.

HCpC‘ICHB paBIICHOB/TCM/, MNOJIHOCTBIO HJIM YaCTHYHO OTHCCCHHBIX Ha CaMOCTOATCIIBHOC
HU3YUCHHUEC C MMOCICAYIOIIUM KOHTPOJIEM!

CamocrosiTenbHOE U3YUYEHHE TEM HE MPEAYCMOTPEHO.
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3.5. IIpuMeHeHwHe >IEKTPOHHOTO 00yUEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUH

Peanuzanus nporpaMMel yaeOHON AUCHUILUIMHBI C IPUMEHEHHUEM 3JIEKTPOHHOTO O0YYEHUs U
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOIMH perliaMeHTUPYeTCs NEeHCTBYIOIIMMHU JIOKaIbHBIMU
AaKTaMM YHUBEPCUTETA.

[Tpu peanuszanuu nporpaMmbl yueOHOM JUCIUTUIMHBI BO3MOXKHO IPUMEHEHUE 3JICKTPOHHOTO
00y4YeHMsI U AUCTAHLIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

[IpumeHstoTCA CaeayONIMA BapHaHT peaiu3aluy porpaMmel ¢ ucrosias3oBanuem D0 u JIOT
B s1exTpoHHYI0 00pa3oBaTeNbHYIO Cpeay, MO0 HEOOXOIUMOCTH, MOTYT OBITh MEPEHECEHBI
OTJIeIbHBIC BUBI yYEOHOMN JEATEIbHOCTH:

HCIOJb30BaHNe 00beM BKJII0YeHHE B YUeOHBIH
ucnoab3zoBanue 30 u JOT ’ y
90 u 10T qac npoiecc
CMeEIIIaHHOE Jlexun 34 B COOTBETCTBHUU C
o0OyueHue TpakTHYeCKHE PaGOTHI 16 pacnucaHueM y4eOHbIX
Jla6opaTopHbIe pabOTHI 16 3aHATHI




4. PE3YJbTATbI ObYUYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLLEHKH YPOBHS COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHHue MIAHUPYEMbIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMUPOBAHHOCTU KOMITETEHIIUHU ().

YpoBHu HTorosoe OneHka B
copMHUPOBAHHOCTH KOJINY€eCTBO MATHOATIHLHOU Tokasaresu ypoBHs ChOPMHPOBAHHOCTH N
., Oo0menpodeccHoHAIBHBIX H NPO¢ecCHOHATBHBIX KOMIeTCHIMI
KOMIeTeH I u (-if) 0aJ1J10B cucreme
B 100-0a11bHOIM 1o pe3yJabTaTam TK-2
cucreme TeKylIel u NJ-TIK-2.1
10 pe3yJibTaTaM MPOMEKY TOYHOM
TeKyulei u arTecTanumn [K-4.
MPOMEKYTOYHOU I/II['HK'42
aTTecTAlNH
BBICOKHIA OTJIUYHO OO0yuaromuics:

— TOKa3bIBaCT MCUEPIHIBAIOLINE 3HAHUS 3aKOHOB M METOJIOB B 00JIACTH €CTECTBCHHBIX U HHIKEHEPHBIX
HayK W MPABIILHO MMPUMEHSET UX IS pacdeTa, MOJACIMPOBAHUS U Pa3pabOTKH CUCTEM YIPaBICHHS
TEXHOJIOTMUECKUMHU 00bEKTAMU;

— TpUMEHseT MHPOPMAIMOHHBIE TEXHOJIOTHH, IPOTPAMMHEIE | allliapaTHbIe CPEACTBA IS TPOBEACHUS
pacyeToB, MOACTUPOBAHUS B Pa3pabOTKH CPEJICTB U CUCTEM YIIPABJICHHS TEXHOJIOTHUSCKIMH
obbekramu. Paboraer B mporpammax Mathcad, Matlab.

—  HCHOJIB3yeT MAaTEeMAaTUYECKHII alnapar ¥ MporpaMMHoOe o0ecrieueHue IS OLeHKH 3()(GEKTUBHOCTH
METOJIOB MOJIETTUPOBAHUS U BEIOOpA ONITUMAITBHBIX PEIICHUH CUCTEM YIIPABJICHUS TEXHOJIOTHIECKIMH
00BEKTAaMU C YUETOM JCHCTBYIOIIUX KPUTCPUEB U OTPAaHUYCHUN CBOOOJHO OPUEHTUPYETCS B yUeOHOMH
1 IpoeCCHOHAILHOM JIUTEPATypE;

— J1aeT pa3BepHYTHIC, NCUEPIBIBAIOIIHNE, TPOGECCHOHAIBHO IPAMOTHBIE OTBETHI HA BOIIPOCHI, B TOM
YHUCJIe, JONOJIHUTENbHEIE.
TOBBIIIIEHHBIA XOPOIIIO OO0yuaromuiics:

— TIOKa3bIBaET JIOCTATOYHBIC 3HAHUS 3aKOHOB U METOJIOB B 00J1aCTH €CTECTBEHHBIX M MH)KEHEPHBIX HAYK
IIpu pECIICHUHU 3aJla4 MOJACIINPOBAHNA, pa3pa60TI<1/I " UCCJICAO0BaHHUA JIEMCHTOB U CUCTEM YIIPABJICHUA,
— HWCIONB3yeT Ha MPHUEMIIEMOM YPOBHE MaTeMaTHYeCKHi anmapaT u U poBbie HHPOPMAITIOHHBIE
TexHoJoruu, mporpammbl Mathcad, Matlab, myis 06paboTku faHHBIX MPH pacyeTe, MOICITHPOBAHHUN U
WCCIICIOBAHUY TEXHUYECKUX CHCTEM YITPABIICHUSI.
— 3HAeT KPUTEPUH U OTPAHUUYCHHUS, BIHSIOIINE HA CUCTEMBI YITPABIICHUS TEXHOJIOTUICCKIM
000pyI0BaHUEM H TIPOIIECCAMH,
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—  JIOCTaTOYHO MOJPOOHO, TPAMOTHO M IO CYIIECTBY M3JIaraeT U3y4eHHBIN MaTepuall, IPUBOIUT U
pacKpbIBaET B TE3UCHOMN (opMe OCHOBHBIC TTOHITHS;

— JIOMYyCKaeT eJIMHUYHBIC HETPyObIe OIIMOKY;

— JIOCTaTOYHO XOPOIIO OPUEHTUPYETCS B YUeOHOM U PO eCCHOHABHOM JTUTEPaType;

— OTBET OTpakaeT 3HAHHE TEOPETUUECKOTO U MIPAKTUUECKOTO MaTepuaia, He JOMyCKasl CYIIECTBEHHBIX
HETOYHOCTEH.

0a30BbII

YAOBJICTBOPUTEIBHO

OOyyarommuics:

— JEMOHCTPHUPYET TEOPETUUECKUE 3HaHUSI OCHOBHOTO y4e€OHOro MaTepHaia JUCLUILINHbI B 00beMeE,
HEOOX0aMMOM I nansHekmero ocsoenus OIIOIT;

— JeMOHCTpHpYeT (pparMeHTapHbIC 3HAHUSI OCHOBHOW Y4eOHOH TUTEPaTyphl MO AUCIHUILUINHE;

— OTBET OTpakaeT 3HaHUS Ha 0A30BOM YPOBHE TEOPETUUECKOTO U MPAKTHIECKOT0 MaTepraia B 00beMe,
He00X0IMMOM ISl TalmbHeHIel yaeObl 1 MpeAcToseld paboThl 1o mpoduitto 00yUdeHHsL.

HU3KHHI

HEYIOBJIETBOPUTEIHHO

OO0yyvaromuiics:

— JIEMOHCTPHUPYET parMeHTapHbIC 3HAHUS TCOPETHUECKOTO M MPAKTUICCKOTO MAaTEPHA, JOMYyCKAeT
rpyObIe OIIMOKY MIPU €0 M3JIOKCHUHU Ha 3aHATUAX U B XOJ€ MPOMEKYTOYHON aTTeCTaIlHH;

— UCIHBITBIBACT CEPhE3HBIC 3aTPYAHCHUS B TPUMEHEHUH TCOPETUUCCKUX MOJOKCHHUN TIPU PEIICHUH
MPAKTUYECKUX 337124 MPOGECCHOHATBHOM HAMPABIEHHOCTH CTAHIAPTHOTO YPOBHS CJI0XHOCTH, HE BIIAJICET
HEOOXOIUMBIMH JIJIsl 3TOTO HABBIKAMH U MPHEMaMU;

— He CTIOCOOCH UCIONb30BaTh MATEMAaTHUECKU armapar U nupoBsie HHHOPMAIIMOHHBIC TEXHOJIOTHH
JUTst 00paOOTKHU NaHHBIX MPH MPOSKTUPOBAHUN TEXHUUECKUX CUCTEM;

— BBINIOJIHSACT 3aJIaHKs TOJBKO 110 00pasily U MoJi PyKOBOJCTBOM MPENoIaBaTeris;

— OTBET OTpaKaeT OTCYTCTBUE 3HAHUN Ha 0A30BOM YPOBHE TEOPETHUCCKOTO M MPAKTHYECKOr0 MaTepuaia
B 00beMe, He0OXOJUMOM JIJIs TajlbHEeHUIel yaeOsl.

OIIEHOYHBIE CPEJICTBA JJI51 TEKYIIETO KOHTPOJISA YCIEBAEMOCTH U TIPOMEKYTOYHOM
ATTECTALUH, BKIIIOYAA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIINXCA

HpI/I IMPOBCACHUN KOHTPOJIA CaMOCTOSTENbLHOMN paGOTBI 06yqalou11/1xc51, TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ arTeCTalmm I10 y‘-IC6H0ﬁ

auctuminHe «Teopust TMHEHHBIX CUCTEM aBTOMAaTUYECKOTO YIIPABIIEHUS MPOBEPSETCS YPOBEHb CPOPMUPOBAHHOCTH y 00YUAIOIINUXCS KOMIIETEHLIUN U
3alUTAaHUPOBAHHBIX PE3Y/IbTaTOB O0YUEHHS 110 TUCIMIIMHE, YKa3aHHBIX B pa3zesie 2 HaCTOALIeH MporpaMMal.




5.1

11

CDOpMI)I TCKYHICTO KOHTPOJIA YCIICBACMOCTHU, IIPUMCPBI TUITIOBBIX 3aJlaHUM.

Ne it

®opMBI TEKYLIEr0 KOHTPOJIS

I[IpuMepbl TUNOBBIX 3aAHMIT

Konrtponbnas padorta 1 no Teme:
«CTpYyKTypHBIE CXEMBI COSTMHEHUI
3BEHBEBY

1.IIpeoOpa3oBaTk CTPYKTYPHYIO CXeMY B TUIIOBYIO OJTHOKOHTYPHYIO C 0OpaTHOM CBS3BIO.
Onpenenutsd nepeiaTounyro GyHKIINIO 3aMKHYTOW CUCTEMBI.

it
W

¥

W (P)

L ]

W)

% it)

2. IlpeoOpa3oBaTh CTPYKTYPHYIO CXEMy B THIIOBYIO OJHOKOHTYPHYHO C OOpaTHOH CBSI3bIO.
OnpenenuTth MepeIaTouHyr0 QyHKIIHIO 3aMKHYTOW CUCTEMBI.

alt)

W1 (P »(%)—»WZIP] = W 3(P)

T W 4(P)

o W g(P)

yit)

—

KonTponbHas pabdora 2 mmo teme:
«O1eHKa yCTOMYUBOCTH CUCTEMBD»

1.0Onenure ycTouuBOCTh JiuHEHHON cuctemMsbl, ecin Ki=Ko=Ks=1, T>=2,T3=3

T.=0,1 , K,=2.

Ka

2(t)

+T;p

—

E=s
1+Ts8

e

a
el

(L)
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Ne it

DopMBbl TEKYIIEr0 KOHTPOJIA

IIpumepbl THNOBBIX 3a1aAHUM

2. O1ieHUTE YCTOMYUBOCTD CUCTEMBI:

git)

1
TuP

K1 .
1+T1 & 1+T2 F

y
)
[ 3]

yit)

Ecnu K1=10, K2=O,1, T1:O,8, Tz:0,4, Tu=2.

3. OrleHnTe YCTONYHBOCTS 3aMKHYTOH CHCTEMBI, €CITH

K, =16;K, =2,K, =3;K, =4;K, =5;T, =0,15.

vt

q[t]
~ @
— —
. 1+T14p
— KE
K
Lo
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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

IIpumepsbl THNIOBBIX 3aJaHUI

TectupoBanue torosoe

1.Kak Ha3bIBaeTCs XapaKTepUCTUKA
THUTIOBOTO 3BE€HA, M300paKeHHAS Ha

PHUCYHKE.

hit) 4

1.AYX

2. dUX

3. AOUX

4.IlepexomHas XapaKTEePHCTHKA
5. JIAUX

2. lana cucrema.

1. W(P) =W, (P)+W,,(P)

bt e b W (P
W,(p) 2. W(P) _W,(P)
W _(P)
W P
Y1 B 3. W(P)= P)
Wdp) 1+W, (P)-W,, (3)
W P
Onpesnenure eé nepegarounyio ¢pynkimo. | 4. W (P)= 1-W ( Igc) '\)Noc (3)
3.Kakoe 3BeHO OMHUCHIBACTCS 1. Uurerpupyromiee
MIpUBEICHHBIM T QepeHIaTEHBIM 2. Juddepenmmpyromee
ypaBHEHUEM: 3. KonebarensHoe
dx 4. ®dopcupyromiee
y(®) = K[T at X(D)] 5. WuepuuoHHOE
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5.2. KpI/ITepI/II/I, IIKaJIbl OOCHUBAHHA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH!

HaumenoBanme
OLICHOYHOI0
cpeacraa
(KOHTPOJILHO-
OLICHOYHOI'0
MepOonpUATHS)

Kputepun onennBanus

IIxanbl oeHUBAHUS

IIaTnoannLHasn
cucreMa

100-0ans1pHast
cucremMa

Konrtponbhas padota

[IpaBunpHO OTpa3wiI B pEIICHUH 33/IaHUs 00IacTh 3HAHUH. Brnageer meToankon
BBITIOJTHEHHS TTIOCTABJICHHON B 3aJaHHUH 3aa49H.

5

Hesnauurenbuble mpobenbl B 3HaHUAX. J{OMyCTHI OIIMOKH MPU MCIIOIB30BaHUH
OCHOBHBIX METOIOB aHAJIN3a OCTABICHHOM 3a/1auM.

4

JeMoHCTpUpYET 3HAUNUTENIbHBIE TPOOETIBI B 3HAHUAX U rpyOble OLIMOKHU B PELLICHHH.
JlenaeT HEKOPPEKTHBIE BBHIBOJIBI IO pe3yJIbTaTaM MPOBEACHHOTO aHATIN3A.

OOy4JaroIuics HEe BBITIOIHIII 33 aHHs

3amura nabopaTopHOi
paboTsI

I[aHI)I IMOJIHBIC Pa3BECPHYTHIC OTBETHI HA IMOCTABJICHHBIC BOIIPOCHI, ITIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00BEKTE, MPOSBIAIONMIASACS B CBOOOTHOM
OINEpHUPOBAHUHU MMOHATUAMU, YMCHUHN BBIACINUTH CYIIECTBCHHBIC 1 HECYIIECTBCHHLIC €T0
MPU3HAKH, IPHYUHHO-CIIEICTBEHHBIE CBsA3U. OOyYaIOMuUiics JeMOHCTPUPYET TIyOOKHe 1
NPOYHBIE 3HAHUS MaTepuaa Mo 3alaHHBIM BOIIPOCAaM, HCUEPIIBIBAIOLIE U
MOCJIE0BATENBFHO, TPAMOTHO M JIOTHYECKH CTPOHHO ero nu3iaraet. Otder no padore
IPaMOTHO M aKKypaTHO O(pOPMIICH C IPUMEHEHHEM MPOTPAMMHBIX CPEJICTB, COACPIKUT
Bce He0OXOIMMBIE JIAaHHBIE, TpPa( KK U pacyeThl, ClieNaH NMPaBUIbHBIN BBIBOJ 1O padoTe.

JlaHBI IOJTHBIE pa3BepHYTHIE OTBETHI HA MTOCTABJICHHBIE BOITPOCHI, TTOKa3aHa
COBOKYITHOCTh OCO3HaHHBIX 3HaHUH 00 00BEKTe, JJOKa3aTeIhbHO PACKPHITH OCHOBHBIC
IMMOJIOKCHUA JUCHUIITIMHBI; B OTBETC MPOCIICKUBACTCA YE€TKad CTPYKTYpa, JIOrudecKas
MOCJIEIOBATENBHOCTD, OTPAXKAIOUIAS CYIIHOCTh PACKPHIBAEMBIX MTOHITHUH, TEOPHUIA,
sBieHUi. OT4eT 1o paboTe TPaMOTHO U aKKypaTHO O(POPMIICH C PUMEHEHUEM
MIPOTPaMMHBIX CPENCTB, COACPKUT HEOOXOANMEBIE TaHHBIE, TPA(PHUKH U PACUETHI C
HEOOJIBIITUMHU HETOYHOCTSIMH, cIeiaH BEIBOJ. OOyJaromuicst TBEpAO 3HAET MaTepHAI 110
33/IaHHBIM BOIIPOCaM, TPAMOTHO U MOCIEAOBATENbHO €ro U3jaraet, Ho JOIMyCKaeT
HECYIIECTBECHHBIC HECTOYHOCTH B OITPCACIICHUAX.

ﬂaHBI HCTIOJIHBIC OTBETHI HA IOCTABJICHHBLIC BOIIPOCKHI, HO IIPXU 3TOM ITOKa3aHO YMCHUEC
BBIACIIUTH CYHICCTBCHHBIC U HECYIICCTBCHHBIC NPHU3HAKU U ITPUINHHO-CIICACTBCHHLIC
cBs3u. OTBET JIOTUYCH M U3JI0KCH B TCPMUHAX HAYKU. O6y‘[alOH.IHfICH BJIaACCT 3HAHUAMUA
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HaumeHoBaHue
OLICHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHusATH)

Kpurepum oneHuBaHus

IIxanbl oeHUBAHUS

100-0ans1pHast IIaTnoannLHas
cucremMa cucTeMa

TOJIBKO 10 OCHOBHOMY MaTepHually, HO He 3HaeT OTAEIbHBIX JeTalieii U 0COOCHHOCTEH,
JIOIyCKaeT HETOYHOCTH M MCIIBITHIBACT 3aTPyJHEHHS C (HOPMYIUPOBKOM OIpeIeIeHHH.
OT4eT COAEPKUT Bce HEOOXOANMEIE CBEJIEHHs], HO 0()OPMIICH C OIMIMOKAMHU.

JlaH HETOJIHBINM OTBET, MPEACTABIIAIONIMIA COO0M pa3po3HEHHBIC 3HAHUS 110 TEME BOMPOCa 2
C CYIIECTBEHHBIMH OIMOKaMu B onpeaeneHusx. Order mo padore oopmiieH ¢ TpyObIMH
OIMOKaMH, COJIEP’KUT HE BCE HEOOXOIUMBIE JaHHEIE.

He IMOJIY4YE€HBI OTBETHI IO 0a30BBIM BOIIpoCaM JUCHUIUIMHBI, HE MIPEACTABICH OTYET

He cman otuer mo nabopaTopHO# paboTe U HE SBUIJICS HA 3aIINTY.

5.3. IIpomexyTouHasi aTTeCTalUs:

®DopMa IPOMEKYTOYHOM
arTecTauuu

TunoBble KOHTPOJIbHbIE 321aHUSI U MHbIE MATEPUATIBI
JJIsl IPOBE/IeHNS MPOMEKYTOUHOM aTTeCTAINN:

Cemectp Ne5

DK3aMeH

Al

A

Buner Nel

I"'apMoHnyeckas TMHeapu3anys HEIMHEHHBIX XapaKTEPUCTUK

CBsI3b MEXy 4YaCTOTHOM XapaKTEepUCTUKOM U MepenaTouyHol GpyHKIuen

3anucath qudpepeHnanbHOe ypaBHEHHE CUCTEMBI yIpaBieHus ¢ AByMst Bxoaamu X(t) u U(t), mepenarounsie GpyHKIHN
KOTOpOM UMEET BUJ:

S5p+1 W () = p>+3p+1
SxapZtop+1 M T iy aprrop+1

W, (p) =3

Buner Ne3

Knaccudukarus aBTOMaTHUECKUX CUCTEM YIPaBICHHUS

OreHKa Ka4ecTBa mepexogHoro mporecca mo JIUX.

HUcnonw3ys kputepuii Muxaiiiosa, OpeaeuTh yCTOMYUBOCTE CHCTEMBI, TiepenaTouHas (PyHKIMS KOTOPOU HMEeT BUJI:

1
W(p) = .
(P) = 0705 T 02507 + 063p + 1
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5.4. Kpurepuu, mkanbsl OEHUBAHUS TPOMEKYTOYHOM aTTeCTalluU y4eOHOU JUCIUIUIMHBI/MOTYJIS

®DopMa NIPOMeKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onieHuBaHus

IMxanabl oeHUBAHUA

100-0aj1bHAR
cucremMa

IIaTnoannLHasn
cucTeMa

DK3aMeH

OO6yyvaromuiics:

- IOKAa3bIBAaCT KMCUCPIILIBAIOIINE 3HAHUS 3aKOHOB M METOJOB B OOJIACTH
€CTECTBEHHBIX W HWH)XCHEPHBIX HAayK W MPABWIHHO MPUMEHSET HX I
pacdera, MOJENHPOBAaHUS W  pa3pabOTKH  CHUCTeM  YIpaBICHUS
TEXHOIOTMYECKUMH O0BEKTAMU;

- IpUMEHSET MH(POPMAIIMOHHBIC TEXHOJIOTUH, IIPOTPAMMHBIC U allllapaTHbIC
CpeICTBa AJIs TPOBEICHISI PACYETOB, MOJEIIMPOBAHUS U Pa3pabOTKH CPEACTB
W CHCTEM YIpPaBIEHUS TEXHOJIOTHUYECKUMHU oObekTamMu. Pabotaer B
nporpammax Mathcad, Matlab.

- UCIOJIB3yeT MAaTEeMaTUYCCKUI amnmapaT U MPorpaMMHOE 00ecIieueHue sl
otieHKH 3((HEKTUBHOCTH METOIOB MOACITUPOBAHMS M BEIOOPA ONTHMATBHBIX
PEIICHUH CHUCTEM YNPAaBJICHHS TEXHOJIOTMYECKUMH OOBEKTaMH C Y4ETOM
JIEUCTBYIOLIUX KPUTEPUEB U OTPAaHUYEHU;

- CBOOOZIHO OPUEHTHPYETCS B YUeOHOW U IPO(eCcCHOHALHON JIUTEPaType;

- JlaeT pPa3BEepHYTHIE, HWCYEPHBIBAIONINE, NPOPECCHOHAIFHO TPaMOTHEIE
OTBETHI HA BOIIPOCHI, B TOM YHUCIIE, TOTIOTHUTEIHHBIC.

OTBeT HE CONEPKUT (AKTUIECKHUX OIIMOOK M XapaKTepu3yeTcs TIIyOHHOM,
MOJIHOTOM, YBEPEHHOCTHIO CYXACHUHN, MIUTFOCTPUPYETCS PUMEPaMHU.

5 85% - 100%

OO0yuarormuiics:

- MIOKa3bIBACT JIOCTATOYHBIC 3HAHUS 3aKOHOB U METOJIOB B 00JIaCTH
€CTECTBEHHBIX ¥ MHKCHEPHBIX HAyK TPHU PEIICHUH 3a71a4 MOJICIIUPOBaHUS,
pa3pabOTKU U UCCIICIOBAHUS IIEMEHTOB U CHCTEM YITPABIICHUS;

- HCIIOJIb3YET Ha NPUEMJIEMOM YPOBHE MaTEeMaTHYCCKHIA arnapar u
1udpoBbie HHPOPMAMOHHBIE TEXHOIOTHH, Tiporpammbl Mathcad, Matlab,
JUTst 00paOOTKY TaHHBIX MPH MOACIUPOBAHUH, PacUeTe U UCCIETOBAHUU
TEXHUUYECKUX CUCTEM YIPABJICHHUS.

4 70% - 84%
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®DopMa NIPOMeKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onieHuBaHus

IMxanabl oeHUBAHUA

100-0aj1bHAR
cucremMa

IIaTnoannLHasn
cucreMa

- 3HaeT SKOHOMUYECKHE, IKOJIOTHYECKHE, COMATIbHBIC U IPYTHE KPUTCPUH
W OTpaHUYCHUS, BIUSIONIUE HA CUCTEMBI YIIPABICHUS TEXHOIOTHYECKUM
000pyAOBaHHEM H MPOIIECCaMU

- I0CTaTOYHO MOIPOOHO, TPAMOTHO ¥ MO CYIIECTBY M3JIaracT H3y4eHHBIN
Marepual, IPUBOAUT U PAaCKPBIBAET B TE3UCHOH (hOpMe OCHOBHBIE TIOHSATHS;
- IOTTYCKAaeT CIUHUYHBIC HErPyObIe OLTUOKH;

- TOCTATOYHO XOPOIIIO OPUEHTHUPYETCS B YIEOHOU 1 POQeCCHOHATEHOM
JHUTEpaType;

- OTBET OTpakaeT 3HAHUE TEOPETUUECKOTO U MPAKTUIECKOT0 MaTepHaia, He
JIOTyCKasi CYIIECTBCHHBIX HETOYHOCTEH.

B oTBeTe packpbITo, B OCHOBHOM, COJICp)KaHNE OHiIeTa, HMEIOTCS
HETOYHOCTH MPH OTBETE HA JOMIOJHUTENBHBIEC BOITPOCHI.

OOyuaromuics:

- IGMOHCTPHPYET TEOPETHYECKHE 3HaHUI OCHOBHOT'O Y4eOHOT0 MaTepHraia
JHCIMIUINHBI B 00beMe, HEOOXO0ANMOM JUIS TATbHEHIIIETO OCBOCHHUS
OIIOIT;

- IGMOHCTpUPYET (hparMeHTapHbIC 3HAHNST OCHOBHOU Y4eOHOMH TUTEepaTyphl
10 IMCLUTUTHHE;

- OTBET OTpakaeT 3HaHMsI Ha 0A30BOM YPOBHE TEOPETHUECKOTO
MPAKTUYECKOTO MaTepuaja B 00beMe, HEOOXOIUMOM ISl TajbHeHIeH
y4eOBI U TIpeICTOSIIEeH PadOTHI IO MPOMUITIO O0yUESHHS.

Conepxanue Owiera packpbITo ci1abo, UMEIOTCSl HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE H JIOTIOJIHUTENbHBIE BOTPOCH Omiieta. HeyBepeHHo, ¢
OOJBIIMMU 3aTPYAHEHUSIMH PELIACT MPAKTHYECKHE 3a/1a41 WU HE
CHPABJIICTCS C HUIMHU CAMOCTOSITENIBHO.

3 50% - 69%

OO0yuarormuiics:

- IEMOHCTpHUPYET (hparMeHTapHbIC 3HAHUS TEOPETUUECKOIO U
MIPaKTUYECKOTO MAaTEPHaJ, JOITyCKAeT rpyOble OIIMOKU TIPH €T0
HA3JI0KEHHUU;

- HCIIBITBIBACT CEPhE3HBIC 3aTPYAHECHUS B MPUMEHEHHH TEOPETHYCSCKUX
TTOJIOXKEHUH TP PEIICHUN MPAKTUYCCKUX 3a]1ad CTAHJAPTHOTO YPOBHS

2 49% u MmeHee
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®DopMa NIPOMeKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onieHuBaHus

IMxanabl oeHUBAHUA

100-0aj1bHAR IIaTnoannLHasn
cucTeMa cucTeMa

CJIO’KHOCTH, HE BaJeeT HEOOXOAMMBIMH JUISI STOTO HAaBBIKAMU U
npuémamu;

- OTBET OTPakaeT OTCYTCTBHE 3HAHUH Ha 6a30BOM ypOBHE TEOPETUUECKOIO
U IIPaKTHYECKOTI'0 MaTepuaia B 00beMe, He0OOX0IMMOM JUTs AabHEHIIeH
Y4eOBI.

Ha 6osibIiryto 4acTh IOMOIHUTENBHBIX BOIIPOCOB MO COJEPKAHHIO IK3aMeHa
3aTpyIHSETCS JaTh OTBET MM HE 1AaeT BEPHBIX OTBETOB
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5.5. Tema kypcoBoii paboTsl: Mcciedosanue cucmemovt agmomamuieckKozo ynpasieHus
3aganue:

Hcnonb3yst ”HPOpPMAIIMOHHEBIE TEXHOJIOTHH, POTPAMMHEIE H allllapaTHBIE CPEACTBA MPOBECTH UCCIICIOBAHUE CHCTEMbI aBTOMATHIECKOTO
yIpaBiIeHUS.

1. VpaBHeHus perynstopa

&(t) = x(t) - y()
t
u(t):k.[g(t)+Ti j e(t)dt k =2,T, =1T,=1
uo
VYpaBHeHUs] 00bEKTa YIpaBICHUS

dy, (t) dy(t)
yl(t)=u(t)+ f(t)’Tz dt +y2(t)= yl;TzT‘FY(t): Yo
TPEBYETCA:
B cocTaBUTh CTPYKTYPHYIO CXEMY CHCTEMBI U OIPEIEIUTH MEPENATOUHbIE ()YHKIINH;
B BLIGpaTh KPUTEPUH YCTOWYUBOCTH M OL[EHUTH YCTOMYUBOCTH PA30OMKHYTON U 3aMKHYTOMN CHCTEM;
B o1eHUTh CTATHYECKYIO U TMHAMUYECKYIO TOYHOCTh MIPU YIIPABISIFOLIEM BO3ICHCTBHH U ITPH BO3MYIICHHUM;
B onpenenuTh yCTAHOBHBIIIEECS 3HAYCHHE BBIXOIHOM KOOPIMHATHI MPH €ANHAYHOM CTYIIEHYaTOM BO3CHCTBHH.
3anaHue:

Hcnonb3ys nHpOpMamoHHbIe TEXHOJIOTMH, IPOrPaMMHBIE M allapaTHBIE CPeJICTBA POBECTH MCCIIEJOBAHNE CUCTEMbl aBTOMATHYECKOT'O
yIpaBJIeHUSI.

2. YpaBHEHHUS peryisTopa
(t) =x(t) - y(t)
u(t) =k, &(t) k

0.5

VYpaBHeHHsT 00beKTa yINpaBliCHHS



TPEBYETCA:
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dy, (t
T, ydl—t”+ v, (®) =k,u(t)
dy(t
T, )(/ji)+y(t):k2y1(t) T, =T, =10; kl=k2=5

| COCTAaBUTD CTPYKTYPHYIO CXEMY CUCTEMBI U OIIPEACINUTD NNEPEAATOTIHBIC (I)YHKLII/II/I;

B 5LiGparh KpuTEpUM YCTOMYMBOCTU M OLEHUTh YCTOWYMBOCTH PA3OMKHYTOM U 3aMKHYTOH CHCTEM;

| OICHUTBH CTATUYCCKYIO U ITMHAMUYCCKYIO TOYHOCTD ITPU YIIPABJIAIOIICM BO3I[CI\/'ICTBI/H/I 1 IIpU BOBMYIICHUU,

| OIPE€ACINTb YCTAHOBHUBIICECSA 3HAYCHUC BBIXOJIHOM KOOPAWHATHI TP €EAMHUYIHOM CTYIIEHYAaTOM BO3/ICHCTBUM.

5.6. Kpurepuwu, mkaibl OlleHUBaHUS KypCOBOW pabOTHI

®DopMa IPOMeKYTOYHOH

Kputepun onennBanus

IIxajabl olleHUBAaHUSA

arTecTalnu 100-0anpHaR IIaTudaaIbpHan
cHCTEMA cHCTEMA
3amura — paboTa BEITNOIHEHA TIOJTHOCTHIO, CAMOCTOSTENIHO, OCBEIIEHBI BCE BOTIPOCHI 5

KypcoBOil pabOTEI

WICCIIEIOBAHUSA, BO3MOXKHO COJIEp>KaHUE FIIEMEHTOB HayYHOW HOBHU3HBI;

— coOpaH, 0000IIIeH U TIPOAHATIM3UPOBAH TOCTATOYHBIA 00HEM JTUTEPATYPHBIX
HUCTOYHUKOB;

— TIpY HAaIMCaHUH U 3alUTe paOdOoThl MPOJEMOHCTPUPOBAHbI: BHICOKUH YPOBEHb
c(OPMHUPOBAHHOCTH YHUBEPCATBHBIX, 00IIENPO(EeCCHOHATIBHBIX 1 MPOPECCHOHATBHBIX
KOMIIETEHIINH, TEOPETUIECKHE 3HAHUS U HAJIMUKe MPAaKTUIECKIX HABBIKOB;

— pabota npaBwiIbHO 0opMIIeHa U CBOEBPEMEHHO MPECTaBICHA Ha IPOBEPKY,
MOJTHOCTBIO COOTBETCTBYET TPEOOBAHHSAM, NPEIBSBIIIEMBIM K COJIEPKAHUIO U
oopMIIeHHIO KYPCOBBIX PadoOT;

— Ha 3aluMTe B Iporecce codece10BaHus ObLIM JaHBI HCUEPIIBIBAIOIINE,

Mo eCCHOHANBEHO I'PAaMOTHBIE OTBETHI Ha BOTIPOCHI,

— BO3MO’KHO HaJM4YWE OJHON HETOUHOCTH WIIH OTIHCKH.

OO6yuaromuiicst moxasaj MOJHbBIA 00bEM 3HAHUH, YMEHUH B OCBOCHHH HPOHJCHHBIX
TEM M IPUMEHEHHUE UX Ha MPAaKTUKE, CBOOOTHO OPHUEHTHPYETCS B y4eOHOU U
npodecCHOHANBHOMN JIUTepaType.
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DopMa NIPOMeEKYTOYHOM
aTTecTAlNU

Kpurepum oneHuBaHus

IMIxanbl oeHUBAHUSA

100-0aj1bHAR
cucremMa

IIaTnoannLHasn
cHucTeMa

— TeMa paboThl pacKpbiTa, OMHAKO BBIBOJIBI M PEKOMEHAIMH HE BCeraa
OpPHUTHHATBHEI U / WM HE UMEIOT MPAKTUIECKOW 3HAYMMOCTH, €CTh HETOYHOCTH TIPU
OCBEIICHUH OTJEILHBIX BOIPOCOB TEMBI,

— co0OpaHn, 00001IIeH 1 TTPoaHATHN3UPOBAH HEOOXOIUMBIA 00beM PO ECCHOHATTEHOM
JUTEPATypHl, HO HE 110 BCEM acleKTaM UCCIIelyeMOid TeMbI CAETIaHbl BEIBOABI U
000CHOBAHBI IPAKTHYECKHE PEKOMCHIAIINHY;

— TIpH HAIIMCAHWU U 3aIIUTe pabOThI MPOJASMOHCTPUPOBAH: CPEIHUN YPOBEHb
c(hOpMHUPOBAHHOCTH YHUBEPCAIHHBIX, 00IIeTTpo(ecCHOHATBHBIX U IPO(HECCHOHATEHBIX
KOMHCTCHHHﬁ, HaJININEC TCOPECTUUCCKUX 3HaAHUH U AOCTAaTOYHLIX MPAKTHUYCCKUX
HABBIKOB;

— paboTa CBOEBPEMEHHO TPEICTABIICHA Ha TPOBEPKY, €CTh OTAEbHBIC HEOCTATKH B
ee ohopMIIeHHH;

— B Ipolecce 3aluThl 00YYAIOIUHACS TPaMOTHO H IO CYIIECTBY, HO HEMIOJTHO
OTBEYACT Ha BOIIPOCHI, IPUBOJUT OCHOBHBLIC MOHATHUA; JOCTATOYHO XOPOLIO
OpPUEHTHPYETCs B Y4eOHOM 1 poeCCHOHANBHOM JTUTepaType padboThI.

4

— TEMa pa6OTBI PacKkpbIiTa 4aCTUYHO, HO B OCHOBHOM IIPaBUJIBHO, JOIIYIIICHO
MOBEPXHOCTHOE M3JIOKEHUE OT/IEIbHBIX BOIIPOCOB TEMBI;

— B paboTe HeZ0CTATOYHO MOJTHO ObLIa UCIOJIb30BaHa PO ecCHOHATbHAS
JIUTEPATypa, BHIBOJBI U MPAKTHUYECKHE PEKOMEH/IAINY HE OTPAXKAIOT B IOCTATOUHON
CTETIeHHU cojiepXKaHue padoThl;

— TIpU HAIIMCAHMU U 3aIIKTe paboThl MPOJAEMOHCTPUPOBAH YA0BIETBOPUTEIHHBIN
YPOBEHb COPMUPOBAHHOCTH YHUBEPCATBHBIX, OOIIENPOGECCUOHATBHBIX H
npodeccroHaIbHBIX KOMITETSHIMH, TOBEPXHOCTHBIH YPOBEHb TEOPETHYECKUX 3HAHUIMA
" IPAKTUYECKUX HABBIKOB;

— paboTa CBOEBPEMEHHO MPEICTABICHA Ha TPOBEPKY, OJTHAKO HE B MIOJIHOM 00beMe
0 cojiep)kaHuio; padboTa oopmileHa ¢ OIINOKaMU;

— B IpoIecce 3aluThl 00yYarONIMACs OKa3all ciadoe BiIaJIeHHEe MaTepraiom, B
pacCykXICHUSX HE IEMOHCTPUPYET JIOTUKY OTBETA, IUIOXO BIaJIeeT MPOeCcCHOHATEHON
TepMHHOHOFHeﬁ, HEAOCTATOYHO ITOJIHO HU3JIOKCHBI OCHOBHBIC ITOJIOXKECHUA pa6OTI)I,
OTBETHI HAa BOIIPOCHI aHbI HEIMMOJIHBIC, OTBET OTPaKaC€T 3HAHU S Ha 0a30BOM YPOBHE.
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DopMa NIPOMeEKYTOYHOM

IMIxanbl oeHUBAHUSA

Kpurepunu oneHnBaHusA ¥
aTTecTAIMN p P L1 100-6aj1bHas IIsaTuéajibHasg
cHucTeMa cHucTeMa
- coaepxaHue pabOTHI HE PAaCKPBIBAET TEMY, BOIIPOCHI H3JI0KEHBI OECCHCTEMHO U 2

MMOBEPXHOCTHO, HET aHAJIN3a MIPAKTHYECKOTO MaTepraia, OCHOBHBIC TIOJIOXKCHHS U
PEKOMEHIAIUN HE UMCIOT 00OOCHOBAHUS;

- paboTa He OpUTHMHATIbHA, OCHOBAaHA HA KOMIMJISIMY ITyOIUKAIHI TI0 TEME;

- IpH HAIMCAHWH U 3aluTe paboThl MPOAEMOHCTPUPOBAH HEYIOBICTBOPUTEIBHBIN
YPOBEHb C(POPMHUPOBAHHOCTH YHUBEPCAILHBIX, OOMICIPOPECCHOHATBHBIX U

PO eCCHOHATBHBIX KOMIICTEHIIH;

- paboTa HECBOCBPEMEHHO TPE/ICTaBIICHA HAa MMPOBEPKY, HE B MOJTHOM 00BEME TIO
COJICPIKAHUIO ¥ O(OPMIICHHIO COOTBETCTBYET MPEABABISICMBIM TPEOOBAHUSM;

- Ha 3aIlUTe MOKa3aHbl TOBEPXHOCTHBIC 3HAHUS 110 MCCIICIyeMOlN TeMe, OTCYTCTBUE
MpeCTaBICHUI 00 aKTyaJIbHBIX MPOOIeMax Mo TeMe pabOThl, TAHbI HEBEPHBIE OTBETHI
Ha BOTIPOCHI.
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5.7.  Cucrema OLIEHHBAaHUS PE3YIbTATOB TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM

aTTeCTallhU.

OneHka 1o JUCHHUIUIMHE BBICTABISETCS 00ydalouIeMycs ¢ y4E€TOM pe3ysIbTaTOB TeKyIIeH U

HpOMeX(YTOqHOﬁ arrecranuu.

®opma KOHTPOJISI 100-0ananHas cucrema [IaTudaanbHas cucrema
Cemectp Ne5

Tekynuii KOHTPOb:
Konrtponbnas padota 1 (pazgen 2) 2-5
KonrtponbHas pabota 2 (pasgen 3) 2-5
Hrorosoe Tectuposanue (pasaenst 1-5) 2-5
[TpomexyToUyHas aTTECTALM OTJINYHO
9K3aMeH XOPOILO
Hroro 3a 5 cemectp yIOBIETBOPUTEIHHO
9K3aMeH HEYIOBJICTBOPHUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanus mnporpamMmbl INpeaycMaTpUBaeT MCIOJIb30BaHUE B Ipolecce oOyueHus
CIIEYIOIUX 00pa30BaTEeIbHBIX TEXHOIOTHH:

- pOoOJIeMHAST JICKITUS;

- MPOEKTHAsA JEATEIbHOCTD;

- MPOBEACHUE UHTEPAKTUBHBIX JICKIIUI;

- aHaJIM3 CUTYallMi 1 UMUTAMOHHBIX MOJIEIIEH;

- MpenojaBaHue JUCHUILTUH B (hOpMe KypCOB, COCTABICHHBIX Ha OCHOBE PE3yJbTaTOB
HAYYHBIX UCCIICOBAHUI, B TOM YHUCIIE C YIETOM PErHOHAIBHBIX OCOOCHHOCTEH PO EeCCHOHATBHON
JeSITEIbHOCTH BBITYCKHUKOB M MMOTpeOHOCTEH paboToaareneii;

- MOKCK M 00paboTka nH(OPMAIIUU C UCTIOIb30BaHHEM ceTH MHTepHeT: padoTta ¢
SJIEKTPOHHBIMHU pecypcaMu WWW.exponenta.ru, www.autodesk.ru/education; moucKoBbIe CHCTEMBI
Web of Science, PatSearch;

- JMCTaHIIMOHHBIE OOpa3oBaTeNnbHble TexHoJoruu: Iaardgopma Moodle, cepBuch
Goggle-meet, Zoom;

- NPUMEHEHHE JJIEKTPOHHOrO OOy4eHusi, mpuMeHeHune uHcTpymeHToB MS Office
(Word, Excel, Power Point), Google-tabmuiibr;

- HCIOJIb30BaHNE Ha JIEKIMOHHBIX 3aHIATHUSX BUAEOMATEPUAIOB U HAIJISAHBIX TOCOOUIA.

7. IMPAKTHUYECKASA TIOAI'OTOBKA
[IpakTiyeckasi MOAroTOBKa B paMKax y4eOHOM NUCHUIUIMHBI HE pealn3yeTcsl.

8. OPI'AHM3ALIUA OBPA3OBATEJIBHOTI'O ITPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbS

[Ipu oOydeHMH JHUI] C OrPaHWMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsI M HWHBAaJIHJIOB
WCITOJIB3YIOTCSI TIOJXOBI, CIIOCOOCTBYIOIINE CO3JaHUI0 0e30aphepHOil 00pa30BaTEIHHOU CPEIbI:
TEeXHOJOTUH AuQepeHInanud U UHIUBUIYyaTbHOTO OOyUeHUs, PUMEHEHHE COOTBETCTBYIOIINX
METOAUK IIO pa60Te C HHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AMCTAHIWMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTENBHBIX HHIUBUIYATbHBIX KOHCYJIBTAIMA TO HM3y4aeMbIM TEOPETUYECKUM
BOIIpOCaM MU MNPAKTHYECKUM 3aHATUAM, OKAa3aHUC IMOMOIIH IIPU MOATIOTOBKE K HpOMe)KYTOqHOﬁ
aTTeCTallUU.


http://www.exponenta.ru/
http://www.autodesk.ru/education
https://www.fips.ru/about/vptb-otdelenie-vserossiyskaya-patentno-tekhnicheskaya-biblioteka/poiskovye-sistemy-i-bazy-dannykh.php
https://www.fips.ru/about/vptb-otdelenie-vserossiyskaya-patentno-tekhnicheskaya-biblioteka/poiskovye-sistemy-i-bazy-dannykh.php
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[Tpn HEeoOxommmocTH paboyas mporpaMma JUCHUIUIMHBI MOXKET OBITh aJanTHPOBaHA IS
oOecrieyeHHs 00pa30BaTEIBHOTO MPOIIECCca JIULAM C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBS, B
TOM YHCJIIE JUISl TUCTAHIIMOHHOTO OOY4EHHUS.

Y4eOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUalbl NPEACTABISIOTCS B (opMmax,
JOCTYIHBIX JUIS U3y4eHUs CTYACHTaMU C 0COOBIMU 0Opa30BaTEIbHBIMU MOTPEOHOCTSAMHU C YUETOM
HO30JIOTMYECKHUX TPYII HHBAJIHJIOB!

JIns MOATOTOBKM K OTBETY Ha MPAKTHYECKOM 3aHSITHUH, CTYJCHTaM C OIpPaHMYCHHBIMH
BO3MOXXHOCTSIMH 3/I0pPOBBSI CpE/IHEE BpPEMsl YBEIMUMBAETCS 110 CPABHEHHIO CO CPEAHUM BPEMEHEM
HOATOTOBKH OOBIYHOTO CTY/ICHTA.

JUist CTyIEHTOB C MHBAIUIHOCTHIO UJTH C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH 3/1I0pOBbsI (hopMa
IPOBEJCHUS TEKYIIEH U IPOMEXXYTOYHOH aTTECTAllMH YCTAHABINBACTCS C YI€TOM HHUBHIyaIbHBIX
NCUXO(PHU3NMUECKUX OCOOCHHOCTEH (YCTHO, MUCHbMEHHO Ha OyMmare, MUCbMEHHO Ha KOMIIBIOTEpE, B
dbopme TeCTUPOBAHUS U T.I1.).

[IpomexyTouHasi aTTecTalysl MO JUCLUUIUIMHE MOXET NMPOBOAUTHCS B HECKOJBKO ATAIOB B
dopme pyOeKHOTO KOHTPOJS MO 3aBEPUICHUIO W3Y4YCHUS OTICNIBHBIX TeM AUCHHUIUIMHBL [Ipn
HEOOXOMMOCTH CTYICHTY IPEIAOCTABIISCTCS JAOMOJHUTEIHHOE BPEMsl JJIsi MOATOTOBKH OTBETA Ha
3a4eTe WM dK3aMeHe.

JIisi OCYIIECTBIICHUSI TPOIENYp TEKYHIEr0 KOHTPOJIS YCIEBAEMOCTH W IMPOMEKYTOUHOM
aTTeCTallid OOYYarOIIMXCS CO3/MAIOTCSA, NpPU HEOOXOJUMOCTH, (OHABI OLEHOYHBIX CPEJCTB,
Q/IalITUPOBAHHBIC JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/IOPOBbBS U MTO3BOJISIOINE OIICHUTD
JOCTHKCHUE WMH 3allJaHUPOBAHHBIX B OCHOBHOW 00pa30BaTENBHON IMpOrpaMMme pe3yibTaToB
o0y4YeHHsI ¥ YPOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETCHIIMH, 3asSBICHHBIX B 00pa30BaTebHON
nporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

XapakTepucTUKa MaTepUaIbHO-TEXHUUYECKOr0 00eCeyeHHs JUCLUIUIMHBI COCTaBIIIeTCs B
cootBeTcTBUM ¢ TpeboBanusimMu OI'OC BO.

MaTepI/IaJ'II)HO-TGXHI/ILIeCKOG o0OecrieueHue JUCHUIIJIMHBI TTPU O6y‘IeHI/II/I C HCIIOJIB30BaHHUEM
TPAAULIUOHHBIX TEXHOJOT Ui O6y‘leHI/I$I.

HaunmeHnoBaHnue yueOHbIX ayIUTOPHI, . .
N OcHaleHHOCTh y4eOHbIX AyANTOPHIi, 1a0opaTopui,
JabopaTopuii, MACTEPCKUX, ONOIUOTEK,
. MacTepCKUX, 0u0JMOTeK, CHOPTUBHBIX 327108,
CIIOPT32JI0B, HOMEIEHH AJIsi XPaHEeHUsT U .
noMenIeHHii /151 XpAaHeHHs] H NPOPHIAKTHYECKOT0
NPoGHIAKTHYIECKOT0 00CTY;KHBaHUS Y1e0GHOT0
o0cay’KUBaHUS y4eOHOT0 000pyAOBAaHHS M T.II.
000py10BaHus U T.II.
119071, 2. Mockea, Manwtit Kanyscckuit nepeynok, oom 1
Aynutopun 1802 s mpoBefieHHUs 3aHATHI KOMIUIEKT yaeOHOU Meben;
JIEKIMOHHOTO THIIA TEXHUYECKUE CPEACTBA O0YUEHUsI, CITy>KaIlne IS
npejcTaBiIeHus yueOHOM HHPOPMAIH ayTUTOPUH:
— HOYTOYK;
— TIPOEKTOP
Aynutopun Ne 1801 mmst mpoBeneHust KOMIUIEKT yaeOHO! Meben;
1a00paTOPHBIX 3aHATHH, TPYIIIOBBIX U TEXHUYECKUE CPEACTBA O0YUCHUSI, CITy>KaIIne IS
VHAWNBUIYATBEHBIX KOHCYJIBTAINH, TEKYIIIETO MpeJCTaBIeHUs] YIeOHOH HHPOPMALIUH 2y TUTOPUH:
KOHTPOJISA U TIPOMEKYTOYHOM aTTecTalnu — HOYTOYK,
— TIPOEKTOD;
12 mepcoHaIbHBIX KOMITBIOTEPOB.
IMoMmenieHust U151 CAMOCTOSITEILHOM PagoThI OCHAIEHHOCTh MOMeIeH il 1151 CaMOCTOSITEeIbHOI
o0yyamomuxcs PadoThI 00yyaOIINXCS
YUTAIBHBIN 3aJ1 ONOTUOTEKH: KOMITBIOTEPHAs TEXHUKA; OJIKIIIOYEHHE K CETH
«HTEpHET»
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MarepuanbHO-TEXHUYECKOE oOOecredeHne ydeOHOW MUCHMIUIMHBI Tpu  OOyYCHHUH
HCIIOJIb30BAHUECM BJICKTPOHHOI'O 06y‘-I€HI/I}I U AUCTAaHIIMOHHBIX 06p&30BaTeJ'IbHBIX TEXHOJIOTHH.

C

Heo0xoaumoe o0opyroBanue

ITapamerpsl

TexHuuyeckue Tpeﬁonamm

[lepconanbHeIil KOMITBIOTEP/
HOYTOYK/TIJIaHIIET,

KamMepa,

MHUKPOQOH,

JTUHAMMKH,

JOCTyI B ceTb IHTEpHET

Be6-0paysep

Bepcus nmporpaMMHOT0 00ecTieueHus He
uwke: Chrome 72, Opera 59, Firefox 66, Edge
79, Sunekc.bpayszep 19.3

OrrepartnoHHas CUCTEMa

Bepcwust mporpaMMHOTO 0OeCTICUCHHS HE
amwke: Windows 7, macOS 10.12 «Sierray,
Linux

Beb-kamepa 640x480, 15 xanpos/c
Mukpohon T000#1

JuHaMuKy (KOJIOHKH WK | JTI0OBIC

HaYIIHUKN)

CeTh (MHHTEPHET)

ITocTostHHAs cCKOpOCTH He MeHee 192 kbut/c

TexHonornueckoe

o0ecrieyeHHe  peall3allud  [POrpaMMbl  OCYLIECTBISETCSA

HCIIOJIB30BaHHECM 3JICMCHTOB BHGKTpOHHOﬁ

yHauBepcurera Moodle.

C

nH(}OPMalMOHHO-00pa30BaTeNIbHON  cpefbl
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Matlab

10. YYEBHO-METOJMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JJUCHUATIIMHBI
Buj m3nanus . KoanuecTBo
Ne A Ton Anpec caiita 9bC IK3EMILISIPOB B
BTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3nareancTBO
n/n MIT H3IaHUSA WJIH 3JIEKTPOHHOIO pecypca 6ubanorexe
 1p.) YHuBepcuTeTa
10.1 OcHOBHas nHUTEpATypa, B TOM YMCIIE HIEKTPOHHBIC N3AHUS
1 Tumoxun A.H., MoeTupoBaHNEe CUCTEM VuebHoe M.: UHOPA-M 2020 https://znanium.com/catalog/docu
Pymsuues 10./1. yIpaBJICHHs C TPUMECHCHHUEM nocooue ment?id=359584
Matlab
2 Pymsnnes 10./1., Teopwst aBTOMAaTHIECKOTO DJIeKTPOHHOE M.: PT'Y um. A H. 2019 http://biblio.kosygin-rgu.ru 5
Tumoxun A.H., YIPABJICHHUSL. yuebHoe Koceiruna
Bnacenko O.M., MynbTUMeaHHOE W3J1aHue YTBepkKACHO Ha 3aceqaHUuU
3axapkuna C.B., COTIPOBOX/ICHUE JIEKIINH kadenpsl, mpoTokos Ne 8 ot
PerxkoBa E.A.: 18.02.2019 .
3 Kuwm JI.I1. Teopust aBTOMaTHIECKOTO VYueOHuk M.: DUBMATJIUT 2010 https://urait.ru/book/teoriya-
ynpasnenus. T.1 Jluneiinbie avtomaticheskogo-upravleniya-
CUCTEMBI. lineynye-sistemy-437043
https://e.lanbook.com/book/15401
2
4 latinyk A.P., Teopus aBTOMaTHYECKOTO Vuebnoe CII6.: U3narenscTBO 2022 https://e.lanbook.com/book/20044
benses B.E., YIIPaBICHUS B IIpUMEpax u nocobue «JIaHb» 1
[Ipspruenko T.A. 3a71a4ax ¢ pEUICHUsAMU B
Matlab
10.2 JlonogHUTENBHAs IUTEPATypa, B TOM YHCIE 3IEKTPOHHbBIE U3AaHUS
1 Bmacenko O.M., Aptomaruka. COOpHUK 3a7a4d. | YueOHOe M.: MI'VIT 2016 YTBEpKICHO Ha 3aceaHUH 5
l'omynos M.B., mocooue kadeapsl, mpoTokoi Ne 4 ot
Bunnuenko C.H. 20.10.2016 r.
2 Tnaspipun T.B. Teopust aBTOMaTH4ECKOTO VaeGHuK Hosocn6.-HI'TY 2014 http://znanium.com/catalog/produ
PETyIUPOBAHUS ct/558731
3 MaremaTnaeckoe
g;lx;?l){(l?:s%l—lﬁ nporpamMmMupoBanye Ha [1K B X:Cefg;: ?X)l;};?g;c]il?l/lﬁ:;y M- 2017 http://biblio.kosygin-rgu.ru 5



http://biblio.kosygin-rgu.ru/
https://urait.ru/book/teoriya-avtomaticheskogo-upravleniya-lineynye-sistemy-437043
https://urait.ru/book/teoriya-avtomaticheskogo-upravleniya-lineynye-sistemy-437043
https://urait.ru/book/teoriya-avtomaticheskogo-upravleniya-lineynye-sistemy-437043
http://biblio.kosygin-rgu.ru/
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Kuwm JI.IT.,
Hvutpuesa H. .

COOpHUK 3a7a4 110 TEOPUH
ABTOMAaTUYIECKOTO
ynpasieHus. JIuHeiiHble
CUCTEMBI.

Vuebnoe
rmocooue

M.: DUSMATJIUT

2007

https://e.lanbook.com/book/49080

10.3 Mertoauueckue Marepuansl (yKa3aHus, pPEeKOMEHIAINHN 110

OCBOCHHIO AUCUUILTHHBI (Moayiisi) aBTopoB PI'Y nm. A. H.

Koceiruna)

1 Tumoxun A.H., MonenupoBaHHe CUCTEM MeToauueckue M.: PTV um. A.H. 2018 YTBepKICHO Ha 3aceqaHUH
Pymsnues 10 /1. YIPABJICHUS B IPOrpaMMe YKa3aHus Koceiruna kadenpsl, mpoToko Ne 4 ot
Matlab 31.10.2018 r.
2 Pymsnues 0. /1. JlaGopaTopHbIil MPaKTHKYM. Metoauueckue M.: MT'YIT 2011
Tumoxun A.H. u “AHanms, ucclieIOBaHUE U YKa3aHus

Ap.

MOJICITUPOBAHUE JIEMECHTOB U
CHCTEM aBTOMATHYECKOI0
YIIpaBJIEHHS B IPOrpaMMme
Matlab”
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11. HUHO®OPMALIUMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

11.1. Pecypcsl 351eKTpOHHONU OMOINOTEKH, HHPOPMALIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 npodeccuoHanbHble 0a3bl JAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl

1. OBbC «Jlanb» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3AaTeNIbCKOoro neHTpa «Muppa-M»
http://znanium.com/

3. O6paszoBarenbHas mathopma FOPANUT
https://urait.ru/book/

4. Onekrponnbie m3nanus «PI'Y um. A.H. Kocbiruna» Ha matpopme DbC «Znanium.comy
http://znanium.com/

5. DIIeKTpOHHBIE pecypchl komnanuu [IUTM DkcnonenTa https://exponenta.ru/

IIpodeccnonanbHble 6a3bl JAHHBIX, MHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

1. Oumuknoneaus ACY TIL. https://www.bookasutp.ru/
2. Bcepoccuiickass mareHTHO-TexHHYeckas Oubnmoreka https://wwwl.fips.ru/about/vptb-otdelenie-
vserossiyskaya-patentno-tekhnicheskaya-biblioteka/index.php
3. Hayxomerpuueckas 6a3a ganusix Scopus https://www.scopus.com/home.uri
4, Haykxomerpudeckas 6a3a nanubsix Web of Science https://access.clarivate.com/
5. Poccuiickast rocynapctBennas 6ubnuoreka https://www.rsl.ru/
6. IMTouckosast cucrema PatSearch
7. Hanwmonanbhas snextponnas oubaunoreka (HOB)
11.2. TlepedeHb NporpaMMHOro 0OECIIeUEHUS
Nen/m | [IporpammHuoe o0ecrieuenune L CHETRTE R SO
nokymenta/ CBOOOIHO pacnipocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-9A-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for koHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone
3. [Iporpammuoe obecneuenne SIMATIC STEP 7 Jorosop 44/18-KC ot 05.03.2018
Professional v15/2017 Combo Software for
Training
4, ITporpammuoe obecnieuenne Autodesk Autocad ITO cBOGOAHOTO JOCTYIIA 110 aKaJAEMHIECKON
2021 IporpaMMe JIJisl CTY/ICHTOB U
npenoaaBareieit BY3oB, cpok metictust — 1
ron
S. I[Tporpammuoe obecrnieuenre Matlab R2019a | kontpakt Ne 18-DA-44-19 ot 20.05.2019
6. [Tporpammuoe obecrnieuenre Mathcad Prime | kontpakt Ne 18-DA-44-19 ot 20.05.2019
6.0



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/
https://www.rsl.ru/
https://www.fips.ru/about/vptb-otdelenie-vserossiyskaya-patentno-tekhnicheskaya-biblioteka/poiskovye-sistemy-i-bazy-dannykh.php#PatSearch
https://www.fips.ru/about/vptb-otdelenie-vserossiyskaya-patentno-tekhnicheskaya-biblioteka/poiskovye-sistemy-i-bazy-dannykh.php#NEB

JUCIUIVIMHBI/MOAY JIsA
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JUCT YUYETA OGHOBJIEHUI PABOYEM ITPOI'PAMMBI YUEFEHOM

B pabouyro nporpamMmy y4eOHON AUCIMIUITMHBI/MOIYJISl BHECEHBI N3MEHEHHUS/OOHOBICHUS U
YTBEPXKICHBI Ha 3acelaHuu Kadeapor:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep U3MeHeHHi1/00HOBIeHHIT
¢ YKa3aHMeM pasjeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




