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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henn ocBoenuss aucuuminHbl (Monayinsi) «OCHOBBI TEOPHUH aBTOMATHYECKOTO
VIpaBICHUS»: NaTh OyIylIeMy CHEIHAIMCTy OCHOBHBIC IMOHSTUS TECOPUU ABTOMATHUYECKOTO
yrpaBieHus (PeryJupoBaHusi), TOMOYb B OCBOCHMHM OCHOBHBIX MPHUHIIUIIOB TOCTPOCHUS U
(YHKIIMOHUPOBAHHUSI ~ aBTOMATHYECKMX CHCTEM yIpaBlIeHUS Ha 0a3e COBPEMEHHBIX
MaTeMaTHUYECKUX METO/I0B U TEXHUUYECKUX CPE/CTB.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuunnuaa OCHOBBI TEOPUU aBTOMATHYECKOTO YIPABIEHUS BXOAUT B 005S3aTENbHYIO
4acTh y4eOHOTO T1aHa 00pa30BaTENbHOM MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

KommnbroTepHbie TEXHOIOTHH B TPUOOPOCTPOCHUN

Meroabl TEXHUUECKOW JUArHOCTUKH

Mertoaps! 06paboTku nHGOpMAIUN

O0paboTka 3KCIEPUMEHTAIbHBIX JaHHBIX HAa OBM

AHaNoroBble U3MEPUTENIbHBIEC YCTPOMCTBA

OcHOBBI s13bIKa porpaMmupoBanust MatLab

Maremaruka

Nudopmarrka u napopMalioHHbIE TEXHOJIOTUI

[{udpoBsie H3MEpPHUTETHHBIE YCTPOICTBA

MertpoJiorus u cpeacTBa U3MEpeHUun

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLUHUILIIMHBI OyIyT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

BusyanbHblil 1 UBMEPUTENBHBINA KOHTPOJIb

Obnapy>xeHue u GUIbTpaLKsI CUTHAJIOB B HEpa3pyLIaoIIeM KOHTPOJIe

Opranu3zanus CUCTEM YIPABJIECHUS U AUArHOCTUKU

Opranuzanus ciayk0bl KOHTPOJIS M AMArHOCTUKH

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbprate ocBOoeHMsS AUCHMILIUHBL (MOIyisi) «OCHOBBI TEOpUH aBTOMATUYECKOTO
yIIpaBJIEHUS» 00yJaIOLIUIiCs JOJKEeH 00J1afaTh CIeIyIOIUMH KOMITIETEHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC U O6H_ICI/IH)KeHepHBIe 3HaHHA, MCTOJbI
MAaTE€MAaTUYCCKOro aHalnda W MOJACIIMPOBAHUSA B I/IH)KeHepHOI\/JI JACATCIIbHOCTH, CBSI3aHHOM C
MMPOCKTUPOBAHUEM W KOHCTPYUPOBAHUCM, TCXHOJOTUAMH TIPOU3BOACTBA HpI/I60pOB 151
KOMIIJICKCOB IIIMPOKOI'O HA3HAYCHU A

OIlK-1.1 [Ipumensier 3HaHWUS MaTeMaTUKU B HHXKEHEPHOH TMpakTHUKE TpHU
MOJIETTMPOBAaHUU

OIIK-1.2 [TprMeHsieT 3HaHusl €CTeCTBEHHBIX HAYK B MHKCHEPHOM PAKTHKE

OI1K-1.3 ITpumMensieT oOIenHXKeHepHbIe 3HAHUS, B MHKCHEPHOH eI TeIbHOCTH




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas padora — 73,3 akaj. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynuTopHas — 1,3 akaJl. 4acoB;
— caMocTosTenbHas padora — 70,7 aka. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMU - 324ET

AynutopHast g
o | KOHTAKTHas pabora E 3 dopma TEKyIIEro
= s X By KOHTPOJIS
Paznen/ Tema 3 (B akan. uacax) g A . P Kon
S 3 © | caMOCTOSITEIBHOM | yCIIeBaeMOCTH U
JUCLUTUTAHBI 5 S . | xoMmmeTeHH
@) 5 g £ padoThI MIPOMEKYTOUHOH
Tlex. J;‘H' HE:;I‘T- 5 ‘\é aTTeCTaINH
1. Bust CUCTEM
ABTOMaTHIECKOTO
perynuposanusi (CAP)
Tekymas
npopaboTKa n
€/I0CTaBUTh
1.1 Bunaer CHUCTEM MaTtepuaa e T}; Ifrn OrDAMM OIK-1.1
ABTOMaTHIECKOTO 8 4 6 4 JIeKIHH. . q?mcg OHK-lI 2’
perynuposanus (CAP) IlonroroBka k 3aB$HMOCTeﬁ '
11a00paTOPHBIM
3aHATUAM
Hroro no pazneny 4 6 4
2. JIuneitnsie CAP.
Tekymas
. npopadoTKa
2.1  Jlunmeitnsie  CAP. I\EaTI; ana IIpenocraBute
XapakTepucTuKu 8 2 6 4 nernﬁ muctuHT porpamm | OIIK-1.1,
3JIEMEHTOB CAP To ro?om;a < u rpaduku OIIK-1.2
(TMHAMHYECKUX 3BEHBEB) A 3aBUCHMOCTEH
11a00PaTOPHBIM
3aHATHSM
HWroro no pazneny 2 6 4
3. Omnucanune CAP Ha s3bIKe
Q. ypaBHEHUH
Tekymas
mpopaboTka
]\fane nana [IpenocraButh
3.1 Omucanue CAP Ha 8 4 8 10 ner i suctuHr nporpamm | OITK-1.1,
sI3BIKE TUQ). YpaBHEHHHA Hoaro?oméa < " TpaduKn OIIK-1.2
3aBHUCUMOCTEM
71a00PaTOPHBIM
3aHATUSIM
Wroro no pazneny 4 8 10
4. Kputepun yCTOHIHBOCTH




Texymas

npopadoTKa
MaTepHana [IpenocraButsb
41 Kpurepun N nuctaHr nporpamm [ OIIK-1.2,
. 8 4 8 10 JICKIIHH.
YCTOHYHBOCTH U rpaduku OIlK-1.3
IToxroroBka k N
3aBUCHMOCTEH
1a60PaTOPHBIM
3aHATHSM
Hroro no pasaeny 4 8 10
5. OrneHkH KadecTBa
pEryIupOBaHUs
Texymas
lﬁ);iazo;ia [IpenocraButs
5.1 OueHku KayecTBa pHa suctuHr nporpamm | OITK-1.2,
€ryJIMpPOBaHUS 8 4 6 12,7 JICKILIH. u rpaduKu OIIK-1.3
perytip IloaroroBka k P N '
3aBUCHMOCTEH
n1ab0paTOpHBIM
3aHITHUSIM
HUroro no pazaeny 4 6 12,7
6. Ciryuaitaeie npoueccsl B CAP
Texymas
npopaboTka
6.1 CnyualiHple IIPOIECCHI Marepuania nnl;[TpI/IeIfro ETEE)BFH:V[M OIK-1.1,
BICAP ya polt 8 2 2 10 JIEKIIHAH. " qr))mci OIIK-1.2,
TToaroroBska k pa . OIIK-1.3
3aBUCHMOCTEH
11a00PaTOPHBIM
3aHATHSM
Wroro no pazaery 2 2 10
7. Metonst cunteza CAP
Tekymas
npopaboTKa
Marepuania J'II/II;I”IPI/IGHHI(‘) i{Ta;H:VIM OIK-1.1,
7.1 Metonsl cunre3a CAP | 8 2 6 10 JICKITUH. Y IDa ql))HKg OIIK-1.2,
TToaroroBska k P . OIIK-1.3
3aBUCUMOCTEH
11a00PaTOPHBIM
3aHATHSM
Hroro no pazaeny 2 6 10
8. Henunetinsie CAP
Tekymas
nmpopaboTka
Marepuana HI/II(:[’g/IeIfI? fITaz)BrHTa]I)\/IM OIIK-1.1,
8.1 Hemuueitnsie CAP 8 2 6 10 JIEKIHH. CII)) P OIIK-1.2,
IToaroroBka k L . OIIK-1.3
3aBUCUMOCTEH
1a00paTOPHBIM
3aHATUAM
HWroro no pazaeny 2 6 10
HWroro 3a cemectp 24 48 70,7 3au€r
Hroro no aucrumianHe 24 48 70,7 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Pesynprar ocBoeHus nucuMIIMHBI OCHOBBI TEOPUHM aBTOMATHUYECKOI'O YIPABJICHUS —
dopmupoBanue y cryneHtoB kommerenuuii OK-7, OIIK-4, T1K-12, npexacrapnstomux co0oid
JUHAMUYHYI0 COBOKYIHOCTh 3HAHMH, YMEHUH M HaBBIKOB, KOTOPYIO CTYAEHT MOXET
IPOIEMOHCTPUPOBATH MTOCTIE 3aBEPILICHNS JaHHON YacT 00pa30BaTeIbHOIN IPOTPaMMBI.

Jns hopMupoBaHMs 3TUX KOMIIETCHIMH M peanu3aluyd NpPeayCMOTPEHHBIX BHUI0B
yueOHOi paboThl, B y4eOHOM TIpollecce B KadecTBE OOPa30BATENbHBIX TEXHOJOTUN
UCIIOJIBb3YIOTCS TPAAUIIMOHHAS K MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOT HH.

Y4aeOHbIe 3aHATHS IPOBOATCS B BUE:

1) nexumii:

* 0030pHBIX — 7151 CUCTEMATHU3alUH U 3aKPETUICHUS 3HAHUH 10 TUCIUILIIHE

* TH(QOPMALIMOHHBIX — JJIs1 03HAKOMJIEHUS CO CTaHJapTaMM M CIIPaBOYHON HH(popMaruen

* MpOOJIEMHBIX — Ui Pa3BUTHs HCCIEIOBATEIbCKUX HABBIKOB M H3YYEHHs CIIOCOOOB
peleHus 3a/1a4.

Jlekuuy TPOBOAATCA B TOTOYHBIX AayAUTOPUSX C TPHUMEHEHHEM JIEMOHCTPALUH,
KOMITbIOTEPHBIX CUMYJISILIUI U KOMIIBIOTEPHBIX Ipe3eHTannii. KoindecTBo IeKIMOHHBIX 3aHSITUI
cocraisieT 50% oT 0011Iero KOMMYecTBa ayAUTOPHBIX 3aHATHH, 9YTO COOTBETCTBYET TPEOOBAHUSIM
®I'OC BIIO no nanHOMY HanpaBJIeHHUIO MOJATOTOBKH.

2) 1abopaTOPHBIX PadOT:

B TeueHue mabopaTopHOro MpakTUKyMa CTYIEHT BBINOJHAET palboThl IO
MOJICIIMPOBAHHUIO PaOOTHI CUCTEM aBTOMATHYECKOTO YIPABJICHHUS, U3yUYSCHHBIX BO BPEMsI JICKIIHA.
YacTUUHO JaHHbIE MPEIOCTABISIOTCS IpernojaBaTesieM, YacTMYHO — IOATOTaBIMBAIOTCA
CTYJEHTaMH BO BpEMsl CaMOCTOSITENIbHON paboThl. CTy/eHThl pa3zieieHbl Ha Opuraisl He Oojee
4-x yenosek. Ilepea HadanoM BBINOJIHEHHUS JIAOOPATOPHOW PabOThHl MpemnojaBarelb JOKEH
NPOBEPUTH JOMAIIHIOK TOATOTOBKY CTyleHTa. [lamee mpernonaBaTelb OOBACHSIET, KaKUM
UHCTPYMEHTAPHEM HCIOJIb3yEMOr0 MPOrpaMMHOIO IaKeTa HEOOXOJUMO BOCIOJb30BaThCA,
yKa3plBaeT Ha HamOoJsiee A(P(EeKTHBHBIE METOAbI 00pabOTKM H3y4aeMOro THIIA JaHHBIX.
CTyaeHTHI TPOBOJIST PACUYETHI, IETAI0T BHIBOIBL.

ITpu moAroToBKe K 3K3aMEHY B JIOMOJHEHHUE K U3YUYEHUIO KOHCIIEKTOB JIEKIMNH, y4eOHBIX
nocoOuil M ciai10B, HEOOXOIUMO TOJIB30BaTHCS YU€OHOW JINTEpaTypoil, pEeKOMEHIOBaHHON K
Hacrosel nporpamMe. IIpu moAroroBke K 3K3aMeHY HYXKHO HU3YYUTh TEOPHIO: OIpe/eIeHus
BCEX TMOHATHH W TIOAXOABI K OICHWBAHUIO JI0 COCTOSIHMS TIOHMMaHHUS MaTepuaia |
CaMOCTOSITENIHO PEIINTh MO0 HECKOJIbKY THUMOBBIX 33aJa4 U3 KaxJa0i Temsbl. [Ipu pemenun 3agay
BCETJ]a HEOOXOAMMO YMETh KaueCTBEHHO MHTEPIPETHUPOBATH UTOT pemieHns. CaMoCTosTeNbHAs
pabdora crynentoB (CPC) mo AMCHMIUIMHE WIpaeT BaXKHYIO POJIb B XOJAE BCEro y4eOHOro
nporiecca (mpuinoxkenue k PIT). Meroandeckue Marepranbl 1 peKOMEHIAMH 71T 00ECTICUSHUS
CPC rotoBstcs mpernoiaBaTeseM 1 BbIIAI0TCS CTYACHTY

B nponecce oOydenus wucnonb3yrorcss YueOHo-Beruumcnurensueiii Llentp MI'TY,
YHUBepCajbHas WHTETPUpPOBaHHas cucTeMa KommbloTepHoil Matematuku MATLAB ¢ nakerom
pacumpenust SIMULINK (B 6a30Boii KOMITIEKTaIINN ).

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIIMOHHOE O0ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. Konosasos, b.1. Teopust aBToMaTn4ecKkoro yrnpasieHus : yaeonoe mocooue / b.11.



Konosanos, F0.M. Jlebenes ; MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit @enepanum,
Tomckuii T'ocymapctBeHHbli YHuBepcuter CucteM VYmpabieHuss W PagmosnekTpOHUKH
(TYCYP). Kadbenpa npomeinuienno anexkrponuku (ITP3). -Tomck : ToMckuii rocynapcTBeHHBIN
YHUBEPCUTET CUCTEM yIpaBieHUs U paauodiekrponnku, 2010. -163 c. : ui.,1adma., cxeM. ; To xe
[DnexTponnsiii pecype]. -URL: http://biblioclub.ru/index.php?page=book&id=208587

2. IlerpakoB 1O. B. Teopuss aBTOMaTH4YECKOTO YIPABICHUS TEXHOJOTHUYECKUMH
cucremamu [Tekct] : yueOHoe mocobme / 1O. B. Ilerpakos, O. WM. J[lpaueB. - M.
Mammmunoctpoenue, 2008. - 336 c. : ui., rpad., cxemsl, Ta0:1. - (/111 By30B).

3. [lomuykaeB B. A. TeopHssaBTOMaTHYECKOTO yNpaBJIeHUs (aHATUTUYECKAE METOJbI) !
yuebnoe mocobue / Iloguykaee B. A.. -Ousmaraur, 2006. -392 c. -Pexxum pocryma:
http://www.iprbookshop.ru/17462

4. KonoBanoB b.U., JlebeneB KO.M. Teopus aBTOMaTu4yecKoro ympaBJICHHS: Y4eOHbIE
nocobust. UznarensctBo "Jlans", 2016https://e.lanbook.com/book/71753

0) lono/iHUTEIbHAS JTUTEpaTypa:

1. Ucmarunos, K. B. Teopust aBTOMaTudeckoro ympasieHus : koHcrekT jekuuit / K. B.
Ucmarunos, B. C. BenukanoB. - Marnutoropck : MI'TY, 2011. - 1 s1ekTpoH. ONT. IUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1026.pdf&show=dcatalogues/1/1119
298/1026.pdf&view=true (mata ooOpamenus: 23.10.2020). - Makpoobdbekr. - Tekcr
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

2. OmenkoB A. FO. Cucrempl aBTOMAaTHYECKOTO YIIPABICHUS: TEOpHSs, MPHUMEHEHHE,

MOJICIIUPOBAHUE B MATLAB: YyeOusie rmocoous. W3 nparenscTBO "Jlanp",
2013https://e.lanbook.com/book/5848

B) MeToan4eckne yKazaHus:

1. Auapees, C. M. MoaenupoBaHie 00bEKTOB U CHCTEM yIIpaBJICHHS © yueOHOoe mocooue /
C. M. Auapees ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). -
3arn. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3337. pdf&show—dcatalogues/1/1138
496/3337.pdf&view=true (mara ooOpamenus: 23.10.2020). - MakpoodwsekT. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-1028-7. - CBenenust noctynssl Takxke Ha CD-ROM.

2. Teopusi aBTOMaTHYECKOTO YIPABICHHS | METOAMYECKHE YKa3aHUS I10 BBITIOJHEHHUIO
KypcoBOH paboThl Mo aucuumianHe "Teopus aBTOMAaTHYECKOro yIpaBieHus" Ui CTYIEHTOB
nanpasienus 13.03.02 "DuekTposHepreTHKa U 3MEKTpoTeXHUKA" BeeX Gopm oOydeHwus / cocr. :
B.T. PeixkkoB ; MI'TY ; benopeukuit punman. - benopenk : MI'TY, 2012. - 1 31eKTpoH. ONT. AUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3109. pdf&show—dcatalogues/1/1135
553/3109.pdf&view=true (mata oOpamenus: 23.10.2020). - MakpooobekT. - Tekcr
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenne

Haumenoanue 110 Ne norosopa CpoOK eicTBUS TUIEH3UN

MS Office 2007
Professional
T7Zip cBoOoHO pacrpoctpansemoe [10 OECCPOUHO

Ne 135 o1 17.09.2007 0eccpouHo




MathWorks MathLab
v.2014 Classroom K-89-14 or BeccpoUHO
- 08.12.2014 p
License
MathCAD v.15
. . . J1-1662-13 oT
Edy(_:atlon University 22 11.2013 OeccpouHo
Edition
DJIEKTPOHHBIE IJIAKATHI
0 KypCy
ABTOMAaTH3UPOBAHHBI 11-903-13 ot
€ CHCTeMBI YTIPABICHNA [ /4 ne'n1 2 6eccpodHo
Ha OCHOBE o
MHUKPOITPOIIECCOPHBIX
TEXHOJIOTHUN"
AdobeReader CcBOOOIHO 0eccpoUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
HasBanue kypca CchllIKa
DneKTpoHHas 0aza MEPUOIUYECKHUX
m3nanuid East View Information Services,
HanmmonanpHas
undopmanmronno-ananmuruueckas cucremalURL: https://elibrary.ru/project_risc.asp
— Poccuiickuii HHIEKC HAay4HOTI'0
ITouckoBas cucrema Axanemus Google
(Google Scholar)
DnekTpoHHbIe  pecypchl  Oubamoreku|https://magtu.informsystema.ru/Marc.html?locale=r
MI'TY um. I'."11. HocoBa u
9 MaTepuaJIbHO-TeXHHYeCKOe 00ecredeHue TUCIIUMNIHHBI (MOTYJIs1)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

MarepuanbHO-TEXHUYECKOE 00ECTICUCHUE TUCITUTIITUHBI BKITIOYAECT:

MartepuanbHO-TeXHUUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAET:

JlexunoHHas ayauTopusa: MynbTUMEOUNHBIE CpPEACTBA XPAHEHWS, INEepeladyd |
npecTaBieHus HHGOpPMAIUH ¢ BBIX00M B IHTepHeT

VYueOubie ayautopuu. Knaccsl  YueOHo-Borumcnurensusii  Llentp MITVY:
[Mepconanbubie KoMmbIoTephI ¢ makeTom MSOffice, Excel, maketom MATLAB 14, ¢ BbIX010M B
Nurtepner.

Aynutopun s KoHCyabTaiuit: IlepconanbHble KommbioTepsl ¢ makerom MSOffice,
Excel, makerom MATLAB 14, ¢ Beixoom B HTEpHET

AynuTopun ISl cCaMOCTOATENbHOUW paboThl: [lepcoHambHBIE KOMIBIOTEPHI C MAKETOM
MSOffice, Excel, ¢ Beixogom B HTEpHET
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6 YueOHO-MeTOAMYECKOe oO0ecleYeHHEe CaMOCTOSITEeJIbHOW PadoThl
00y4aImmnXxcs

MoaroToBKa K nabopaTopHbim pabotam

[aHHbI BUA, camocTosATeIbHOW PaboTbl NpesnoiaraeT cCamocToATeIbHY0 NPopaboTKy obydatowmmen
MEeTOAMYECKOro onucaHuna nabopaTopHbIX paborT.

Mocne npoBeAeHNA KOMMNbIOTEPHOTO 3KCNepMmMeHTa 0by4YaloLLIMINCS Ha OCHOBAaHUMU METOANYECKOro
onucaHus nabopaTopHot paboTbl CAMOCTOATE/IbHO NPOBOAUT 06PabOTKY AAHHbBIX U FOTOBUT OTYET MO
pabore.

lMpumepHblie mpebosaHusa K om4yemy o AabopamopHsim pabomam:
B otyeT no nabopatopHon paboTe [ONKHbI ObITb BKKOYEHbI CAEAYIOLME MYHKTbI:

— HasBaHue nabopaTtopHoii paboThbl;

—  uenb paboTsl;

—  OofucaHMe maTemaTUYecKoW Moaenn uccaesyemoro nons;
—  pe3y/bTaTbl KOMMbIOTEPHOrO 3KCNEPUMEHTA;

—  aHanu3 pesybTaToB pPaboThl;

—  BbIBOABI.

TpebosaHusA K codepxcaHuo omoesibHbix Yacmeli omuyema 8 nabopamopHoli pabome:

OnucaHue mamemamuyeckoli modesnu uccaedyemozo noas. B naHHom pasgene HeobxoaMMo onucaTb
MOJIHYIO cUCTEMY GU3MKO-MATEMATUHECKMX YPABHEHUIM, MOAENMPYIOLWMX UCCAeyeMOe MNose.

Pe3ysnemameol KOMMblOMepPHO20 3KCnepumMeHmad. B aTom pasgene NpuBoAATCA HENOCPEACTBEHHO
pe3y/ibTaTbl, NONyYEHHbIE B PE3Yy/IbTaTe KOMMbIOTEPHOTO MOAE/IMPOBAHNA ONpeae/ieHHble (3HauYeHus
BE/UYUH, rpaduKn, Tabauubl, anarpammsl). 06s3aTeNlbHO HEO0HX0AMMO OLEHUTb 061acTb
NPUMEHUMOCTM NONYYEHHbBIX PE3Yy/bTaToB.

AHanusz pe3ysasmamoeg pabomel. Pasgen otyeTa AOMKEH COAEPMKATb NOAPOHOHbIN aHaNM3 NONYYEHHbIX
pe3ynbTaToB, MHTEPNPETALMIO STUX PE3YNbTATOB Ha OCHOBE GU3NYECKUX 3aKOHOB. CneayeT CPaBHUTb
No/ly4YeHHble Pe3yNbTaTbl C U3BECTHLIMMW INTEPATYPHbLIMM AaHHBIMKU, 06CYANTb UX COOTBETCTBUE
CYLLECTBYIOLWNM TEOPETUYECKMM MOAEeNAM. ECnn 0BHapy»KeHO HECOOTBETCTBME NONYYEHHbIX
pe3y/IbTaToB U TEOPETUUECKMNX PACYETOB WU IUTEPATYPHbIX AaHHbIX, HE06X0AMMO 0b6CYaUTL
BO3MOKHblE MPUYMHbBI 3TUX HECOOTBETCTBUM.

Bbigod. B BbIBOAE KPATKO M3/1aratoTca pesynbTaTbl paboTbl, MX 3aBUCMMOCTM OT YC0BUIA UK BbIBPaHHOM
pacyeTHOM MoAeNU, YKa3blBaeTcA UX COOTBETCTBME WM HECOOTBETCTBUE PU3NYECKMM 3aKOHAM U
TEOPETUYECKUM MOAENAM, BO3MOXKHbIE NPUYMUHbI HECOOTBETCTBMSA.

IIpuMepHbIN nepevYeHb J1a00PaTOPHBIX 32/ IaHHUI:



No ko

8.
9.

Hccnenosanue B cpene «Matlaby» npoueccoB B CAY npu BHEITHUX THUITOBBIX
BO3JICUCTBUIX.

Omnpenenenne ycroitunBoctd CAY ¢ BKIIOYCHHBIM 3BEHOM 3ama3bIBaHus U 0€3 HeTo.
Onenka 3araca yCTOMYUBOCTH JIBYX CUCTEM.

Pacuer u uccnenosanue nepexoansix npomeccoB CAY.

HccnenoBanue kauectBa padbotel CAY.

[TpuMepsl CUCTEM aBTOMATUYECKOTO YIPABICHUS U PETyIUPOBAHUSI.

Pemenne nuddepeHnnanbHpIX YpaBHEHHH ¢ UCTIONIb30BaHUEM ITpeoOpa3oBanus Jlamnaca.
BpeMeHnHbie XapaKTepUCTHKY U MepeIaTOUHbIe (PYHKIIMY TUTIOBBIX 3BEHBEB M THITOBBIX
PEryJIATOpPOB.

CtpyKTypHBIE IPpeoOpa3oBaHUsI.

[lepenaTounsie (yHKIUU 3aMKHYTBIX CUCTEM YIIPABJICHHUSL.

10. AMmnuTyaHO -u $a30 -4aCTOTHBIE XapAKTEPUCTUKH.

MepeyeHb Tem ANA NOAFOTOBKM K NabopaTOPHbIM 3aHATUAM:

10.
11.
12.
13.
14.

15.
16.

17.

N

Kakosa xnaccuduxanus CAP no 3agauam perynupoBaHus?

Yem oTiiMyaercss 00bEKT peryaupoBanus ot perynsropa? [Ipusectu npumep.

B uém cocTosAT npaBuia npeoOpa3oBaHus CTPYKTYPHBIX CXEM U KaKOBa LIEb UX
MIpUMEHEHUS?

Kak opmynupyercs anredpandyeckuit Kpurepuid yCToiuuBocTu?

Kakue HeoOxo1MMble U JOCTaTOYHBIE YCIOBHUS YCTOMUMBOCTH 110 ajireOpanyeckomMy
kputepuio it CAP ¢ xapakTepuCTHYeCKUM YpaBHEHUEM MEPEIaTOYHON (QyHKIIMH
3aMKHYTOM CHUCTEMBI TPETHETO MOpsiAKa?

Kak ¢popmynupyercs kpurepuii ycroiunBoctu Muxaiinosa?

Kakyto nepenatounyto ¢pynkunto CAP ncnomnp3yror Ans aHaiaus3a B KpUTEPHH
Muxaiinosa?

Kakue kpurepun ycTONYMBOCTH Ha3bIBAKOTCS YaCTOTHBIMU?

B 4€m cocTonuT NpUHLIKII apTyMEHTOB, OJI0KEHHBIN B OCHOBY YaCTOTHBIX KPUTEPHUEB
yctoitunBoctu CAP?

Uewm oTiinyaroTcst KpuTepuu yctoiunBoctu Muxaitnosa u HailikBucra?

Uto takoe JIAUX u kakyro JIAUX Ha3bIBaIOT «aCUMIITOTHYECKOM»?

Kakwue cnencteus ects n3 nojsHou popmynupoBku kputepus HalikBucra?

Kak nokasarenu kauecTBa peryiupoBaHus cBsizanbl ¢ JIAUX?

B uéMm paznuune Mexay cTaTH4ecKOM, KHHeTHYECKON U TMHAMUYECKON OMOKaMu
pabotst CAP?

Kak naiitu napamerps! aBToKone6anuii HenmuHerHoit CAP?

Kak cBs3an npu aHanuse HenuHeNHbIX CAP npuHIMI rapMOHNYECKON TMHEAPU3ALIUU C
metoaoM ["ompadapba?

Kaxoga 11ie1p ncnosib3oBanus (ha3zoBoi MIIOCKOCTH IPH aHaIU3e HEMMHEHHBIX CAP?

Tembl 17151 CAMOCTOSTEIHLHOT0 U3YYEeHUS
[TpunuunuansHas cxema CAY u CAP.
OynknuonanpHast cxema CAY u CAP, ux knaccuduxarusi.
Marematuueckue wmonenu snemMeHToB U cucteM B TAY u TAP. I[lpunuun
CYTIEPIO3UIINH JISl TUHEHHBIX OOHEKTOB.



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

[TepBonavanbHass Mojaenb o0OBeKTa B (hopme OOBIKHOBEHHOTO Iu(p(EepeHIIHATIBEHOTO
YPaBHEHHS C TIOCTOSHHBIMHU KO3 QUIIEHTAMH.

[IpeoOpazoBanue Jlamnaca u ero cBoiicTBa.

MaremaTtiueckasi MOZeNb JIMHEHHOr0 CTallMOHAPHOTO 00BEKTa B JOpME MepeaaTouHON
byHKInn.

Pemenne nug¢epeHnnanbHbplX ypaBHEHU ONEpalMOHHBIM METOAOM C HYJEBBIMU U
HEHYJIEBBIMHA Ha4aJIbHBIMH YCIIOBUSIMHU.

Anrebpa nepenarounbix ¢pyHkuuil. Ilepenatounble pyHKIUMM TUIIOBBIX COEAMHEHUI.
3aMKHyTas cucreMa. MeTo | S5KBUBAJICHTHBIX PEOOpa30BaHUM.

[lepexonHas U MMITYJIbCHAs NEPEXOAHAS XAPAKTEPUCTUKHU JIMHEHHBIX TUHAMHUYECKHX
00BEKTOB.

AMIUIUTYIHO-(a30-4aCTOTHASL ~ XapaKTEPUCTUKA W TMPOU3BOAHBIE  YaCTOTHBIC
xapakrepuctuku. ['ogorpad.

[Tokazarenun  mepemaToyHbIX  (GYHKUMH.  XapakTepUCTHUKH U B3aUMOCBS3b
MaTEMaTHYECKUX MOJENIEH aBTOMATUYECKUX CUCTEM.

Tunosble 3BeHbs aBTOMaTHUECKHUX CUCTEM U X XAPAKTEPUCTUKHU

MatemaTnueckue MOJENM THUIIOBBIX YNPABISIIOIIMX YCTPOUCTB U UX XapPAKTEPUCTHUKU.
Perynsropsr 11; T1/I; ITA; TTA.

[Iponiecc ympaBneHuss U TpeOOBaHUS K HEMY: TOYHOCTh, YCTOHYMBOCTH, KayeCTBO
NEPEXO0JIHOTO Mpoliecca.

Cratnueckass omuOKa. YCTaHOBUBIIASACS OINMOKA TPU CTYNMEHYATOM, JHHEHHOM U
IIPOU3BOJIBHOM BO3JIEHCTBUAX. ACTaTU3M.

[TonsitTue ycroWuumBocTH. (OCHOBHBIE pE3yNbTaThl II0 AHAIU3Y YCTOMYHMBOCTH
A.M.JIsnyHoBa.

AnrebpanueckuekpuTepun yctoiunBocTH. Heobxonumoe ycioBuE YCTOHYHMBOCTH.
Kpurepunii ['ypsuna, pesynsratsl M. A.Brimserpaackoro.

ITpunnun aprymenta. Kpurepuit ycroitunBoct Muxainosa.

YacToTHbIl KpuTEepuil ycrounBocty HalikBucra.

[Toctpoenue ob6nacTteld yCTOMYMBOCTH B IIOCKOCTH TIapamMeTpoOB CUCTEMBI. []
-pa3OueHue mo OAHOMY (KOMIUIEKCHOMY) MapameTpy.

Kpurepun xkadectBa mnepexogHoro mpouecca. IIpsmble M KOCBEHHBIE KpHUTEpUU
KauecTBa. MeTo/1 CUMIUIEKC —TIIIaHUPOBaHUS
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IIpunoxkenue 2

a) MnaHupyemble pe3ybTaTbl 06y4YeHUA 1 OLLEHOYHbIE CPEACTBA 4/1A NPOBeAeHUA NPOMEXKYTOUYHOM aTTecTauum:

CTPYKTYpPHbIN
3NeMeHT
KOMMEeTeHLU MM

MnaHupyemble pe3ynbtaTbl 00ydYeHUs

OueHouHble cpeacTsa

OMK-1: CnocobeH NpMMeHATb ecTeCTBEHHOHay4YHbIe U 0OLWENHKEHEPHbIE 3HAHUA, METOAbl MaTEMATUYECKOro aHaiM3a U MOAE/IMPOBAHMA B UHIKEHEPHOM AeATeNbHOCTH,
CBSI3aHHOW C MPOEKTUPOBAHNEM U KOHCTPYMPOBAHUEM, TEXHOJIOTUAMM NPOU3BOACTBA NPUOOPOB M KOMMIEKCOB LUMPOKOTrO Ha3HaYeHun

OnkK-1.1 [Ipumensier 3HaHUS MaTeMaTUKH B | NepeuyeHb TeopeTUUECKUX BONPOCOB K 3K3aMeHY:

WH)XCHEPHOM MPAKTUKE ITPU MOJCITUPOBAHUU
OMK-1.2 MPUMEHAET 3HaHUA eCTECTBEHHbIX HayK B 1. OcHOBHBIE TOHATHA. MaTeMaTHYECKOE OMUCAHHE CHCTEM aBTOMATHYECKOTO

MHKEHEPHON NPaKTUKe peryimpoBaHus HEIMPEPBIBHOTO JICCTBUA. }

2. AHAJIUTUYECKOE TTOCTPOECHNE MAaTEMAaTUYECKONW MOJICIIA TEXHUYECKOTO 00BEKTa.

OMK-1.3 TIpUMERseT OONICHIKEHEpHbIE 3HAHWA, B 4 3. l_i%anaqn npoeKTI/IpOBaEIH;I MHOTOMEpHBIX cucTeM ympasieHus. [IpeoOpasoBanue

HHIKEHEPHO JIESTEMbHOCTH arutaca. [Tonarue nepegaTouyHoi GyHKIIUH. §

> 4. DneMmeHTapHble 3BEHbS  OOBIKHOBEHHBIX JIMHEWHBIX  CHUCTEM. T[HIIOBBIE

OnkK-4.2 Cobntogaet TpeboBaHMA MHHOPMALMOHHOM

6e30nacHOCTM NPW UCNONb30BaHMM COBPEMEHHbIX
NHPOPMALMNOHHbIX TEXHONOTUIM U NPOTPaMMHOTO
obecneyeHunsn

anepruoNYEeCcKre 3BeHbsI IEPBOr0 U BTOPOro nopsaka. Crocodbl COETMHEHHS 3JIEMEHTOB.

5. TunoBsle Bo3neiicTBUA. Brlunicienne nepeaaTouHbiX QyHKIUM.

6. CBO0OOIHOE 1 BBIHYXK/IEHHOE JIBUKEHUE.

7. XapakTtepuctuueckoe ypaBHeHue. [loHsTre kopHeBoro rogorpada.

8. IloHATHE yCTOMUNBOCTH CUCTEM YIIPaBIECHHUSL.

9. Kputepuii ycroitunoctu I'ypBunia (anredpanueckuii).

10. Kputepuii ycroitunBoctu Muxaiisnosa (4aCTOTHBIH).

11. KopHeBble moka3arenu KayecTBa.

12. Ananmu3s kauectBa CAY 1o nepexonHoi XapaKTepUCTHUKE.

13. Ananu3 kauectBa CAY 110 4aCTOTHBIM XapaKTEPUCTHUKAM.

14. ITocTaHOBKa 337a4u TapaMETPUUECKON ONITUMHU3ALINN.

15. MeTtonuka pemeHns 3a1a4n apaMeTpruIecKor ONTUMHA3AUH.

16. JIlnuHamMuyeckue cucteMsl ynpasieHHus. CHHTE3 CXEM IO 3aJlaHHBbIM NE€PENaTOUYHbIM
(YHKIMSIM BXOJIOB.




CTPYKTYPHbIi
3NeMEeHT
KOMNeTeHU MU

MnaHupyemble pesynbTaTtbl 0byyeHun

OueHoYHble cpeacTsa

17. HuckperHble W nudpoBbie CUTHAIBL. AHaNOro-mudpoBoe U MH(PPO-aHATIOTOBOE
npeobpazoBanue. Yactora HalikBucra.
18. CnexTp nuckpetrHoro curnana. Teopema KoTenbHuKOBA.
19. Z-nipeoOpazoBanue. [IpuMepsl BEIYUCICHUS Z-TTPeOOpa30BaHuUs.
20. Ces13b Z-ipeoOpazoBanms ¢ mpeodpazoBanueM Jlamnaca u Oypse.
21. CgoiicTBa Z-nipeobpazoBanus. OOpaTHOE Z-TIpeoOpa3OBaHUE.
22. JIuHeliHble AUCKPETHBIE CUCTEMBL. J{UuCKpeTHas nepepaTouHast (pyHKIHs.
23. YcTOMYMBOCTh TUCKPETHBIX CUCTEM. Y CTOWYUBOCTD JIMHEHHBIX CUCTEM.
24. Anrebpanueckue KpUTEpUH YCTOMYUBOCTH.
25. Kputepuu yCTOWYUBOCTH B YACTOTHOM OOJIACTH.
26. Kpurepuii ycroitunBoctu HalikBucra.
27. CuHTe3 undpoBbIX aBTOMATUYECKUX PETYIATOPOB.

MpumepHble NpakTUYECKUe 3a4aHnUA ANA IK3aMeHa:
3agava 1.

Ha3BaTtb Bce curHanbl. OxapaKkTepm3oBaTb CTPYKTYPbI.

B 7

 — —]‘— i “-
v ] vy Loy} 1% ‘l—’u_rLF - .'lEHr
&l u___ T gl Y mlr| ﬂi’.[wlll-:’@"-hﬂ—?
B @

3agava 2.




CTPYKTYPHbIi
3NeMEeHT
KOMNeTeHU MU

MnaHupyemble pesynbTaTtbl 0byyeHun

OueHoYHble cpeacTsa

YNpocTUTb CTPYKTYpbl. CBECTM MX NO OTAENBbHOCTU K OAHOMY B/10KY.

3agava 3.

CumnTan Bce 3BeHbA nponopunoHasibHbiMK CAeNaTb NoA-HblA aHaNN3 CTaTUYECKOM OLIMBKU

peryaMpoBaHuMA No BCEM BUAAM BO3AENCTBMA. YKa3aTb XapaKTep BANAHUA NapamMeTPOB CTPYKTYpbI Ha

OLUMBKY peryanposaHusa

3apava 4.

MoNyunTb U IMHEapPM30BaTb YpaBHEHME ABUXKEHUA reHe-paTopa (noyunTb ypaBHeHue Ur=f(Us)).

CunTaTb HeAn-HelHoM 3aBucumocTb d=f(IB).

3agava 5.

OnpeaennTtb NepeaaTodHyo GyHKUMIO B ONepaTopHOi popme A1 CXeMbI.




CTPYKTYPHbIi
3NeMEeHT
KOMNeTeHU MU

MnaHupyemble pesynbTaTtbl 0byyeHun

OueHoYHble cpeacTsa

3apaya 6.

CocrasuTtb ypaBHeHue asuxeHnn CAP reHepaTtopa, cumMTas reHepaTtop MHEePLMOHHbBIM JIMHENHbBIM

3BeHOM. CaenaTb aHaNM3 CTAaTUKN U ANHAMMKMU.

3agava 7.

3anuncaTb aHANNTUYECKYIO GOPMY M KadecTBEHHO nocTpouTb AYX, PYX, ADYX ana npeactaBneHHOM

cXembl.
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3agava 8.

MocTpOUTb NePEeXoaHYI0 XapaKTEPUCTUKY, NOYYUTb aHAUTUYECKYI0 GopMy. MOCTPOUTL YaCcTOTHbIE

XapaKktepuctukm, JIAYX n IdYX.




CTPYKTYPHbIi
3NeMEeHT
KOMNeTeHU MU

MnaHupyemble pesynbTaTtbl 0byyeHun

OueHoYHble cpeacTsa

3agava 9.

CdopmmpoBaTb NPUMEP C KOHKPETHOM NepeaaTouHOM GYHKLMEN Pa3OMKHYTOM CUCTEMBI ANA

AEeMOHCTPaLUM BO3MOXKHOCTEN NOC/IeA0BaTeIbHOM KOpPeKUMn ¢ momollbto JTAYX.
3apayva 10.

ChopmmnpoBaTb NPUMEP C KOHKPETHOM NepeaaTouHOM QYHKLMEN Pa3OMKHYTOM CUCTEMBI ANA
OEMOHCTPaLLMN BO3MOXKHOCTEN MapannesibHOM KOPPEKLMKN ¢ nomoLLbio JTAYX.
3apava 11

MocTponTb NepexoaHYI0 XapaKTEPUCTUKY, NOAYYUTb aHANUTUYECKYI0 dopmy. [OCTPOUTL YacTOTHbIE
xapaktepuctmku, JIAYX n 1dYX

R




6) NopsaaoK NpoBeAeHMA NPOMEKYTOUHOM aTTecTauum, NoKasaTeamn U KpUTepPumn OLLeHUBaAHUA:

MpomerKyTouHas aTTectauma no gMcumnanHe «Teopma GU3NMYECKUX NONEN» BKAKOYAET TeOpeTUYecKue
BOMPOCbI, MO3BOAOLME OLLEHUTb YPOBEHb YCBOEHUSA 0OYYaOWMMUCA 3HAHUI, N NpaKTUYecKue
3aJaHuA, BbiABAAOWME CTENeHb CPOPMUPOBAHHOCTM YMEHMI N BNaAeHMN, TpoBoAMTCA B dopme
3K3ameHa.

DK3ameH no AaHHOﬁ ancuunanHe nposoanTCcAa B YCTHOﬁ d)opme NO 3K3aMeHAUMOHHbIM 6MI'IETaM,
Ka)K,EI,bI[;I M3 KOTOPbIX BKAOYAET 2 TeOpeTUYECKMX BONPOCA U OA4HO NpaKTUYecKoe 3agaHue.

lNMokasatenu n KpUTepmumn oueHNBAHUA IK3aMeHa:

— Ha OLEHKY «OT/AIMYHOY (5 BannoB) — 06yYarOLLMINCS 4E@MOHCTPUPYET BbICOKUI YPOBEHb
cPOPMMPOBAHHOCTU KOMMETEHLMNIM, BCECTOPOHHEE, CUCTEMATUYECKOE U INTyboKoe 3HaHMe y4ebHoro
maTtepuana, cBoboAHO BbINOMHAET NPaKTUYECKME 334aHUNSA, CBOOOAHO ONEPUPYET 3HAHMUAMM,
YMEHUAMM, MPUMEHAET UX B CUTYaLMAX NMOBbILIEHHOM C/IOXKHOCTU.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUIN YPOBEHD
CPOPMMPOBAHHOCTU KOMMETEHLMIA: OCHOBHbIE 3HAHUSA, YMEHUS OCBOEHbI, HO AOMYCKatoTCA
He3HauYuTesIbHble OWNOKKU, HETOYHOCTM, 3aTPYAHEHWUS NPU AHAIUTUYECKUX ONepaumsax, nepeHoce
3HaAHWI U YMEHWI Ha HOBble, HECTAHAAPTHbIE CUTYaLLUM.

— Ha OLEeHKY «yA0BAETBOPUTENbHO» (3 6anna) — obydatowminics 4EMOHCTPUPYET NOPOroBbIf YPOBEHb
CPOPMMPOBAHHOCTU KOMMETEHLMI: B XO4E KOHTPOIbHbIX MEPONpPUATUIA AOMNYCKatOTCA OLWMOKK,
NPOSABAAETCA OTCYTCTBUE OTAE/bHbIX 3HAHWI, YMEHWNI, HABbIKOB, 06YYalOLLMIACA UCNbITbIBAET
3HauMTe/IbHblE 3aTPYAHEHMUA NPU ONEPUPOBAHUN 3HAHUAMM U YMEHUAMMU NPU UX NEPEHOCE Ha HOBble
CUTyaLuu.

— Ha OLUEHKY KHeyA0BNeTBOPUTENIbHOY (2 6anna) — obyyalowminca 4emoHCTPUpPYeT 3HaHMA He 6onee
20% TeopeTUYeCcKoro maTepumana, 4ONYCKaET CYLLECTBEHHbIE OWINMOKN, He MOXKET NoKasaTb
WHTENIeKTYa IbHble HaBblKW PelleHUs NPoCTbIX 3a4auy.

— Ha OLEHKY «HeyaoBneTBopUTeNnbHO» (1 6ann) — obyyatoWwmincs He MOXKET NOKa3aTb 3HAHMA Ha YPOBHE
BOCNpOM3BeAeHMA N 06BACHEHNA MHPOPMALMKN, HE MOXKET NMOKa3aTb UHTENNEKTYa IbHbIE HABbIKM
pelueHna NPOCTbIX 3a4au.



