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AHHOTaIUA

Jucuummuaa «Teopuss aBTOMATHUECKOTO YIPABICHUS» BXOAUT B 00pa30BaTEIbHYIO
MporpamMMy BBICIIETO0 OOpa30BaHUsS IO HANpaBJICHHIO MOATOTOBKHW/ crienuanbHocTH 13.03.02
«DIIEKTPOIHEPTETHKA U IIIEKTPOTEXHUKA» HATIPABICHHOCTH «DJIEKTpOMEXaHUKay. JluciumirHa
peanuzyetcs kadeapoit «Ne31».

JlucuuminHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CISIYIOIIMX KOMIIETCHITHIA:

OIIK-1 «CmocobeH oOcCyIIecTBIsATh MOUCK, O0pabOTKy M aHaim3 uHOpManuu wu3
pPa3IUYHBIX HCTOYHUKOB U TIPEICTABIATH €€ B TpeOyemoM ¢opMare C HCIOIh30BAaHUEM
MH(OPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUI»

OIIK-2 «CnocobeH MpUMEHSATh COOTBETCTBYIOUIMM (PU3MKO-MaTeMaTHYECKUIl ammapar,
METOJIbl aHalli3a U MOJETUPOBAHUSA, TEOPETUYECKOTO W 3KCIEPUMEHTAIBHOIO HCCIIEI0BaHUS
IPH PEIIeHUU TPO(HECCUOHATBFHBIX 33729y

OIIK-3 «Croco0eH MCIoIb30BaTh METOJBI aHAIU3a U MOJICIUPOBAHUS DICKTPUUCCKUX
HEeNnel 1 SJICKTPUUECKUX MAITIH

CopepxaHue NUCUUIUIMHBI OXBaThIBAa€T KpPYI BOIPOCOB, CBSA3AHHBIX C HM3y4YEHUEM
TEOPETUYECKHX OCHOB W TIPUKIATHBIX alTOPUTMOB pPa3paOOTKU M HCCICIOBAHUS CHCTEM
ABTOMATUYECKOTO YIIPABJICHHUS, B TOM YHCIIE:

- OCHOBHBbIE TIOJIO)KEHUSI TEOPUU YIpPABIEHUS, COBPEMEHHbIE TEHACHLUU B
Pa3BUTHUU U IPUMEHEHUHU CHCTEM aBTOMATHUYECKOTO YIIPABJICHUS.

— NPUMEHEHHE TEOPETUYECKUX 3HAHMA K PEIICHUI0 KOHKPETHBIX WHIKCHEPHBIX
3aJ1a4 MPOEKTHUPOBAHUS CUCTEM aBTOMATUYECKOTO YIIPABJICHUS Pa3IMUYHBIMU O0bEKTAMU;

- UCIIOJIb30BaHUE COBPEMEHHBIX MAaKETOB MaTEMaTHYECKOTO0 MOJIECIHPOBAHUS IS
pelIeHus 3a/1a4 aHajIn3a ¥ CHHTE3a CUCTEM aBTOMAaTUYECKOTO YIPaBIECHUSI.

[IpenogaBanne AUCHUIUIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
yueOHOro mpoiiecca: JIeKIUH, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIIbHAS
paboTa o0y4aromnierocsi, KOHCyJIbTaIUH.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTABJISET 8 3a4eTHBIX eauHuIl, 288
4acoB.

SA3bIK 00yUYeHUS 110 AUCIUIUTMHE €PYCCKUN»



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILINHE
1.1. Ilenu npenoaaBaHusl JUCHUTUIUHBI

Teopusi aBTOMaTHYECKOrO YIpaBJIEHUS TMPEACTAaBIACT COOOW HAy4YHYIO AHUCLUHUILUIMHY,
UMEIOIYI0 BakHOE (yHAaMEHTaIbHOE W NpuUKIanHoe 3HayeHne. OHa 3aHMMaeT OJHO U3
HEHTPaJbHBIX MECT CpEeIu TEeXHMYECKHX HayK oOLIero mpUMeHEeHHs. Teopus yHpaBlieHUs
sBisieTcss  0a3oM  JUIsi TPOSKTUPOBAHHUS W WCCIEAOBAHHUS  aBTOMATUYECKUX U
ABTOMATHU3MPOBAHHBIX CHCTEM BO BCEX OTPACIISIX MPOU3BOCTBA.
Henpro mnpenogaBaHus AMCUMIUIMHBL SIBISETCS H3Y4YEHHME CTYAEHTaMH OCHOB TEOPHUHU
ABTOMATUYECKOTO YIIPAaBJICHUS, a TAKXKeE MOJTyYeHHE MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX MPU
CO3aHHUHU, UCCIIEJIOBAHUU U IKCIUTyaTalluM CUCTEM M CPEACTB aBTOMATH3alluU U YIIPABICHUS.

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YacCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OI1 BO).

1.3. IlepeueHb mIIaHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCHUILIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI OOydaromuiics AOHKEH 00JaJaTh CIETyIOIIUMU
KOMIIETCHIIMSIMU WM UX 4YacTAMU. KOMIIETEeHIIMN U MHIUKATOPBI UX JTOCTUKEHUSI IPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kon u HauMeHOBaHME UHIMKATOPA
KOMIICTCHIINU KOMIICTCHIINHU JOCTUKECHUA KOMIICTCHIIUN
OIIK-1 Cnocoben
OCYIIECTBIISATh

HIOUCK, 00paboOTKy U
aHaju3 uHpopManuu
U3 pas3JIMIHbIX
O6menpodeccnoHaabHbIE | HCTOYHUKOB U
KOMIICTCHIINHU MMpEaACTaBJIATH €C B
TpedbyemMoM opmarte
C UCTOIh30BAaHUEM
nH(pOPMAIMOHHBIX,
KOMITBIOTCPHBIX U
CETEBBIX TEXHOJIOTUHI

OIIK-1./I.1 anropuTMHU3UPYET pelICHUE
3a/1a4u U pealiu3yeT aJrOPUTMBI C
UCIOJIb30BaHNUEM IIPOrPAMMHBIX CPEICTB

OIIK-2 Cnocoben
PUMEHSTh
COOTBETCTBYIOIINI
busuKo-
MaTeMaTU4YECKUI
arnmapar, MeTOIbl OIIK-2./1.5 neMOHCTpHUpYET MOHUMAHUE
ObmenpodeccuoHanbHbIC | aHAIN3a U (U3NUECKUX SIBICHUH U TPUMEHSIET 3aKOHbI
KOMITCTECHIIHH MOJICITUPOBAHMS, MEXaHUKH, TEPMOJINHAMHKH,
TEOPETUYECKOTO U 3IIEKTPUYECTBA U MarHETU3Ma
AKCIEPUMEHTAIHHOTO
UCCIICIOBaHMS MTPH
peleHuH
npodecCHOHATBHBIX
3aga4

OIIK-3 Cniocoben
UCTIOJTb30BaTh
Oo6menpodeccnoHanbHbIe | METOIBI AaHATTN3A U
KOMITCTCHITHH MOJICITMPOBAHUS
IIEKTPHUYCCKUX
nenen u

OIIK-3./1.4 nemoHCTpHUpYyET TIOHUMaHHE
NPUHINTA JEHCTBHS HJICKTPOHHBIX
YCTPOMCTB




ANEKTPUUECKUX
MaIIiH

2. Mecro nucumrumHbl B cTpykType Ol

JlucuumimHa MOKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
IPU U3YYSHHUH CIEAYIOUINX JUCIUILINH:

— «HMudbopmaTrka»,

— «MareMaTuka. MaTeMaTHUYECKUN aHATIHU3»,

— «Teoperuyeckas MEXaHUKAY.

3HaHus, TOJYYCHHbIE NPH HM3YYEHUM MaTepuaia JaHHOW IJUCHUIUIMHBI, MMEIOT Kak
CaMOCTOSITeNIbHOE 3HAY€HHE, TaK U MOT'YT HCIOJIb30BaThCS MPU U3YUECHUHU APYTUX TUCHUTUINH:

— «OCHOBBI TEOPHUH TEPEXOJIHBIX MTPOIIECCOB U YCTOWYHUBOCTU.

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 00 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboTHI O AUCHMILUIMHE (M pacIpee]IieHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTABICHBI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

N TpynoeMKOCTb IO cEMECTPAM
Bun yae6HO# paboThI Bcero No6 No7
1 2 3 4
Obwasn mpyooemKochib OUCYUNIUHBL, 8/ 288 3/ 108 5/ 180
3E/ (uac)
AyoumopHhule 3anamus, BCETO 4ac. 32 16 16
B TOM YHCIIE:
nexuu (J1), (gac) 8 4 4
npaktudeckue/cemunapckue 3anstus  (113), 8 4 4
(dac)
naboparopusie pabotsl (JIP), (dac) 16 8 8
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 18 9 9
CamocmosamenvHnas paboma, Bcero (dac) 238 83 155
Buo npomesxcymounoit ammecmayuu’ 3auer, s
mudd. 3auger, sx3amen (3auer, Judd. 3aq, ’ OK3. OK3.
K3 F*) OK3.

** .
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUH 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUAaM 3aHITHIH.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI TUCIIUITITUHBL ek | TI3 (C3)| - JIP KII CPC
’ (dac) (dac) (gac) (dac) (dac)
Cemectp 6
Paznen 1. OcHOBHBIC TTOHSTHS TEOPHUH 1 ) ) ) 21
ABTOMATHYECKOT0 yIIPaBICHUSI.
Pazmen 2. IlpeobpasoBanme Jlaruiaca u ammapat 1 ) 4 ) 21
nepeIaTOYHBIX QYHKITUI
Pazgen 3. KopHeBBIC OIGHKH yCTOWYUBOCTH U 1 ) 4 ) 21
Ka4yecTBa CHCTEM YIPaBICHHS




Pasnen 4. YactoTHhle METOABI aHAIW3a U CHHTE3a 1 20

CHCTEM yIpaBJICHHS

HUroro B cemecTpe: 4 4 8 83
Cemectp 7
Paznen 5. Monenu B mpocTpaHCTBE COCTOSHUN 1 2 - - 38
Paznen 6. MopaiabHOE yIipaBlieHUE M HAOJIIOAIOIINE 1 2 5 ) 39
yCTpOMCTBa
Pazgen 7. OntumansHOE U aJallTUBHOE YIIPaBICHUE B 1 ) ) ) 39
MIPOCTPAHCTBE COCTOSHUI
Pasnen 8. HennueliHble cUCTEMBI. 1 - 3 - 39
Hroro B cemectpe: 4 4 8 155
HUroro 8 8 16 0 238

4.2. CopnepkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprxaHue pa3JelioB U TEM JEKIIMOHHOTO ITUKJIIa

Howmep
pazzena

Ha3Banue u conepxaHue pa3eyioB U TeM JEKIIMOHHBIX 3aHATHN

1

OCHOBHBIE TIOHATHS TEOPUU aBTOMaTH4yeckoro yrnpasienus (TAY).

Uctopus passutuss TAY. knaccupukanuss o0bekToB u cucteM ympasieHus (CY);
JTanbl CHHTE3a CUCTEMBI yIpaBiieHus; npumepbl CY TeXHUYECKHUMU, SKOHOMUYECKUMU
U OpraHu3allMOHHBIMH OOBEKTaMM; 3a/laud TEOpPUU YIpaBieHHs. Pa3oMKHYyThIe U
3aMKHYTBIE€ CHCTEMbI; KOMIIEHCAI[Msl BO3MYILIEHUN; CHCTEMbl C KOMIIEHcaluel
napaMeTpUUecKuX  BO3MYILEHHWH; HIeHTU(UKaLus, aJanTHBHOE  YIpPaBJICHHUE.
Knaccudukanmmu CY: o TUITYy CUTHAJIOB; 110 TUITY aJITOPUTMA.

[IpeobpaszoBanue Jlamaca u anmapar nepeaaTouHbIX QYHKIUI.

JIuneitnpie CY u ux cBoiictBa. [IpuHIUIIBI 1 mpUMEPHI JIMHEApU3aluu. JInHeapuzamus
CUCTeMBI CO MHOruMHU BXojamu. OmeparopHas ¢opma 3ammcu ypaBHenuir CVY.
[IpeoOpazoBanne Jlammaca. Ilepenatounas ¢yakums. Hynu u momioca. TumoBbie
TUHAMHUYECKHE 3BEHbS. EMWHWUYHAS cTymeHdatas QYHKIOUS ¥ J1e1bTa-(QyHKIUS.
[Tepexomnas Gyukmus u hpyakuus Beca. [IpaBuna mpeobpa3oBaHus CTPYKTYPHBIX CXEM
CHUCTEM aBTOMAaTHYECKOro ympaieHus. Vcmonp3oBanue rpadoBoi Moxenu: ¢opmymna
Meiicona. IIpenmymiecTBa W HEIOCTATKU BBEACHHS OOpaTHOW CBs3U. YacTHbIC
nepenaTounbie (GYHKIUU. UyBCTBUTETBHOCTH CHUCTEM yIpaBlieHUs. TOYHOCTH B
YCTaHOBUBIIUXCS peKUMax. MIHBapuaHTHbIE CUCTEMBI.

KopHeBble o11eHKM YCTOMUYUBOCTH U Ka4€CTBA CUCTEM YIIPABIICHUS.

[TokazaTenn kKadecTBa IMEPEXOJHOTO Mporecca BO BpeMeHHOW obOnactu. KopHeBbie
OLICHKM KayeCTBa IEPEXOJHOro mnpouecca. Bimsanue Hynel. MHTerpanbHble OLCHKU
KayecTBa MEePeXOoJHOro Mpoliecca. Y CTAHOBUBILASCS OIMIMOKAa CUCTEMBbI YIPaBICHUS C
oOparHoii cBs3pto. CTarmyeckue M acratuueckue cucrembl. HeobOxomumoe u
JIOCTAaTOYHOE YCIIOBHE YCTOMYMBOCTH. AJTeOpandecKuil KpUTEPUH YCTOWYMBOCTH.
CrtpykTypHO HeycToiunBble cucTeMbl. KopHEBBIE ITOKa3aTenN KauecTBa MEPEXOIHOTO
nponecca. Kopuepoii ronorpad. [IpsiMoii cuHTe3 mapaMeTpoB perysitopa.

YacToTHBIE METO/IBI AHAIM3A U CUHTE3a CUCTEM YIIPABIICHUS.

YacTtoTHasg XapakTepUCTHKa JUHAMHU4YECKoro 3BeHa. llosoca mpomyckanus u 4yacrtora
cpesa. Jlorapudgmuueckue yacToTHble xapaktepucTuku: JIAUX u JIOUX. Anroputm
noctpoeHus JIAUX pazomkHyToil cucteMbl. Kputepuil ycroitumBoctn Muxaitnona.
@opMyIupOBKa YacTOTHOTO Kputepus ycrohumBoctH HailikBucra. Kpurepuit
HaiikBucra st cucteM ¢ 3anasabiBaHueM. OrieHka 3anacoB yctoilunBoctd mo JIAUX
nu JI®YX pa3zomkHyTOl cucTeMbl. YacTOTHBIE KpPUTEpUM KadecTBa. 3arachl
YCTOMYMBOCTH. TOYHOCTh MPH TapMOHUYECKOM BO3AeHcTBUU. OIEHKa KayecTBa




cnensaueit cuctemsl 1o Buny JIAUX pazomkHyTol cucteMbl. Koppekuys ¢ moMOIIbIo
nudPepeHIUPYIONEro  YCTPOWCTBA W MHTErpo-audpepeHmmpyronein  1emnu.
YacTOTHBIN CHHTE3 MOCIEA0BATEIHLHOTO0 KOPPEKTHPYIOIIETO YCTPOHUCTBA OOIIIETo BUAA.
TunoBple aHAJIOTOBbIE KOPPEKTUPYIOIIHE 3BEHbSI.

Mojenu B IpOCTPaHCTBE COCTOSHUM.

Meton mpoctpancTBa cocTossHHM. OOmIMe MOHATHA. MoJIeTn CUCTeM B NIEPEMEHHBIX
COCTOSTHUSI B BHJI€ CHTHAIBHOTO Tpada. BpeMeHHBbIE XapaKTepUCTHKH U TEPeXOHas
Matpuiia cocTosiHus. JIMHeapu3alnusi B MNPOCTPAHCTBE COCTOSIHUI. CTPYKTypHbBIE
npeoOpa3oBaHus B MPOCTPAHCTBE COCTOSHMIA. [lepexonHas MaTpuila COCTOSHUS.
Pemenune  ypaBHeHMII  cocTOsHHMS.  MarpudHble  TepenaTovyHble  (YHKIIHH.
Kanonnueckast ¢opma ympaiasieMocTH; HaOII0AaeMOCTH; HIACHTU(DUIIUPYEMOCTH.
JnaronanbHass kaHOHHMYEcKass GopMa. YpaBHEHHUs COCTOSHHMS U CUTHAIBHBIA Tpad.
[IpeoOpaszoBanne momgoowst

MopanbHOe yrpaBlieHHE U HaOII0IAI0IINe YCTPONCTBA.

Kpurepuii ynpasiseMoCTH. YCTOMYMBOCTH JIMHEHHOW CHCTEMBI B IPOCTPAHCTBE
cocrossanii. CoOOCTBEHHBIE 3HA4YCHUST W COOCTBEHHBIE BEKTOPHL. MoJallbHOE
ynpaeneHue. CHHTE3 MOJAIBHOTO  pEryiasTopa B  KaHOHMYECKOW  (dopme
YOpaBISIEMOCTH. BBIOOp TONIOCOB  KemaeMo 3aMKHYTOH cuctembl. Dopmyna
AkkepMmaHa. YCTpaHEHHE CTATHYECKOW OMIMOKH PACHIMPEHHEM BEKTOpA COCTOSHUS.
Kpurepuii nabmomaemoctu. Habmrogatenp momHOro mopsiaka. PemynupoBaHHBIS
HaOJI0TAI0NTNE YCTPOICTBA.

OnTumanbHOE U aJaiTUBHOE YIPaBJICHHUE B IPOCTPAHCTBE COCTOSHUM.

OnTumanbHOE yIpaBJIEHHE B NPOCTPAHCTBE COCTOSAHMN. Kpurepunm ontumanabHOCTH.
JluHeitHple KBagpaTU4HbIE peryiastopel. IIpsMoe w©  HenmpsiMoe aJanTUBHOE
yrupasieHue. [IpuHIMNBI  aJalTUBHOIO YIPABJICHUS C OTAJIOHHOM MOJEIBIO.
ANIanTUBHBIA PEryaaTOp C HSTAJIOHHOM MOJEIbI0 B IPOCTPAHCTBE COCTOSHUM.
Kputepuii naentuduippyemoctu. Metosl uaeHTHPUKAIUN. ATANTUBHAS CUCTEMA C
UACHTU(PUKATOPOM B IPOCTPAHCTBE COCTOSTHUM.

HenunaelHpie CUCTEMEL.

HeobxoauMocTh B HETMHEWHBIX MOJIEAX. be3bIHEpIIMOHHBIE HETMHEWHBIC DIIEMECHTHI.
JluHaMuveckue HeJlWHEHHbIe 3JeMeHThl. PacueTHble (OpMBbI HENMHEHHBIX MOJEIEH.
Meton dazoBoit mimockocTu. Ananu3 moBeneHus CY Ha ($a3oBOM IIJIOCKOCTH.
OcoGenHocTH (ha30BBIX MOPTPETOB HENMHEHHBIX cUCTEM. CBsI3b (pa30BBIX TPACKTOPUIL
co BpeMeHeM. CUCTEMBI C IEPEMEHHON CTPYKTYPOIl.

Y CTOMYMBOCTD HEIMHENHBIX CUCTEM.

Anamn3 moBenenus CY Ha ($a30BOM  IUIOCKOCTH; YCTOWYHUBOCTH  TOJIOKCHHMA
paBHOBECHS: IIEPBBIM U BTOPOU METO/bI JIAIyHOBA, YaCTOTHBI METOJ MCCIIEIOBAHUS
aOCOJIIOTHOM ycTOMuYMBOCTH. Heobxommmoe M M0CTaTOYHOE YCJIOBHS aOCOTIOTHOM
ycroiuuBoctu. Kpyrosoit kpurepuil. HMcciaenoBaHue IEpUOIUYECKUX PEKHUMOB
METOJIOM rapMoHu4eckoro Oananca. OCHOBHbBIE TOJIOKEHUSI METOJIa TAPMOHUYECKOTO
Oanmanca. ['apmoHunYeckas IMHeapu3alus HeIWHEHHOro sneMeHTa. OrmnpeneneHue
1apaMeTPOB NEPUOANYECKUX PEKHUMOB.

10

Koppekuys HenmuHENHBIX cucTeM.

JIvHeitHas KoppeKIrs HEMMHEUHBIX cucTeM. [locTaHOBKa 3a/1auM CHHTE3a HEIMHEHHON
cucteMbl. HopmupoBaHHbIH K03((HUIIMEHT rapMOHUYECKOI JInHeapu3auu. MeTtoauka
CHHTE3a KOPPEKTUPYIOLIET0 YCTpolcTBa. HenmHeHble KOPPEKTUPYIOIINE YCTPOMUCTBA.
OTnuuuTenbHble OCOOCHHOCTH HENMHEHHON Koppekuuu. Cuctema ¢ HeNIMHEHHOMN
obpatHoii cBsa3wto. [IceBnonuuelinas koppekus. Koppekius anepruonueckoro 3BeHa.
Koppexkmus nnepumonnoctu nuddepeHupyoomero koutypa. Henuneiinsnii Gpunbtp ¢
¢dazoBeIM omepexxeHneM. HenmuHeWHBIH (GUIBTP € aMIUIUTYIHBIM OCJIa0JICHUEM.
OTnuuuTeNbHBIE OCOOCHHOCTH CHCTEM C TIEePEeMEHHOW CTPYKTYpPOW. Y CIIOBUS
BO3HUKHOBEHHUSI U YPABHEHUS CKOJIB3SIIETO PEKHUMA.




11

CrnyualiHble IPOLIECCHI B HEJTMHENHBIX CUCTEMAX.

Jluneitnpie croxactuyeckue mozenu CY: MoAenum M XapaKTEPUCTUKH CIIy4alHBIX
CUTHAJIOB; IIPOXOXKIACHHUE CIyYalHBIX CHUTHAJIOB Y€pE3 JIMHEWHBIE 3BEHbS;, aHAINU3 U
CUHTE3 JIMHEHHBIX CTOXaCTUYECKHX CHCTEM IIPpU CTALMOHAPHBIX CIIy4ailHBIX
Bo3aericTBUsAX. [locranoBka 3amau guiabTpanuy. Beraucienue nucnepcuu ommOKu B
CVY. HUcnons3oBanue moxaenu Oernoro mryma. Pacuer mucnepcuu ommbku B CY ¢
TUNOBBIMM  JIOTApU(MHUECKUMH  YAaCTOTHBIMH  XapaKTepucTUKamH. PemieHue
WHTErpaJibHOTO ypaBHEeHHs Bunepa-Xomnda. Ounstp Kanmmana. Ocobennoctu pacuera
cillyuaifHOro mpouecca B HenuHeiiHOW cucteme. Ompenenenne Ko3((HUIUEHTOB
CTaTUCTUYECKON JMHEapHu3alun. AHaIu3 HEJIMHEWHBIX 3aMKHYTBIX CHUCTEM METOJIOM

CTAaTUCTHUYSCKOM JIMHCApU3alun

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHS
Tembl mpakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .
Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne
Ne Temsbl HpaKTI/I:IeCKI/IX DOpPME! IPAKTHIECKHX 3aHATHI TpynoeMKoCTb, | pazaenna
/o 3aHATAN (qac) JTUCIIAI
JIUHBI
Cemectp 6
1 | CurnanbHbie  rpadpr U Pemenue 3amau 2 2
dbopmyna Meiicona
2 | Kpurepuu ycTOMYMBOCTH Pemienue 3aau 2 3
Cemectp 7
3 | lepenarounass ¢(yHKOUS U Pemenue 3anau 2 5)
YpaBHEHHUS COCTOSHUS
4 | MonmansHbIi CHUHTE3 Pemenue 3anau 2 6
CHCTEMBI 2-TO MOpsAJIKa
Bcero 8
4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEACHBI B TaOIUIIE 6.
Tabmmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYJTOEMKOCTh
Ne
Ne HaumenoBanne nabopatopHbIX padboT Tpynoemkocts, | pasiena
/i (gac) JTUCITUTT
JIMHBI
Cemectp 6
1 | JIuHamudeckue 3BEHbS W HUX XapaKTEPUCTHUKH  BO 4 2
BPEMEHHOU 001acTu
2 | Uccnenosanue [T1][-perynstopos 4 3
Cemectp 7
3 | CuHTE3 MOIAIBHOTO PEryJsATopa C TOMOIIBI0 (OpMYITBI 2 6
AKkepMmaHa
4 | CuHTe3 MOJANBHOTO peryisiropa ¢ HaOIIOAAIOUIIM 3 6
YCTPOMCTBOM
5 | UccnenoBanne  HENMMHEMHOCTEW W METOAOB  HX 3 8
KOMIEHCAIUH
Bcero 16

4.5. KypcoBoe mpoeKTUpOoBaHKE/ BHITIOTHEHUE KyPCOBOU pabOTHI




VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B TabnuLe 7.
Tabmuia 7 — Buasl caMOCTOSITEIBHOM pabOTHI M €€ TPYIOEMKOCTh

Bua camocrositensHOM paboTh BZZZO’ CemecTtp 6, yac Cemectp 7, Hac

1 2 3 4

N3yuenue TeopeTnueckoro Marepuaia 180 65 115

nucturuabl (TO)

[ToaroroBka Kk TeKylieMy KOHTPOJIIO 13 3 10

ycneBaemoctu (TKY)

KonTtponbsabie paboTsl 3a0unnkoB (KP3) 10 S) B

[ToaroroBka K MpOMEKYTOUHOM

arrectanuu (I1A) 3 10 25

Beero: | 238 83 155

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-METOAMYECKUE MaTepHalbl Il CAMOCTOSATEIBHON PaboOThl OOYYArOMIMXCsl YKa3aHBI B
mar. 7-11.

6. [lepedeHb Me4aTHHIX U AIEKTPOHHBIX Y4eOHBIX N3AAHUHI
[lepeuyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M31aHUH MpHUBEICH B Tabuie 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX W DIEKTPOHHBIX YUCOHBIX U3aHUN

KomuectBo
9K3EMIULIPOB
Hludp/ B OnOmoTeke
URL anpec bubnuorpaduyeckas ccpiika (kpoe
SIIEKTPOHHBIX
IK3EMIUISIPOB)

Teopust aBTOMaTHYECKOTO
YIpaBJICHUS : yueOHOE
nmocobwue. Y. 1 / M. B.
Bypaxkos ; C.-Tletep0. roc.
VH-T a9POKOCM.
MPUOOPOCTPOCHUSI. -
DJIEKTPOH. TEKCTOBBIE JIaH. -
CIIG. : U3a-Bo I'YAIL, 2013.
-254 c.

Teopust aBTOMaTHYECKOTO
yIpaBieHus : yaebHoe
nocobwue. Y. 2 / M. B.
Bypakos ; C.-Iletep0. roc.
YH-T a3POKOCM.
pUOOPOCTPOCHHUS. -
DJIEKTPOH. TEKCTOBBIE JIaH. -
CIIG. : M3n-Bo I'YAIL, 2015.
- 143 c.

Teopust aBTOMaTHYECKOTO
ynpasieHus. Henuneinsle




CUCTEMBI : y4eOHOE
nmocobue. Y.3 / M. B.
Bypakos ; C.-Iletep0. roc.
VH-T a9POKOCM.
pUOOPOCTPOCHHUS. -
DJIEKTPOH. TEKCTOBBIE JIaH. -
CII6. : U3a-Bo I'YAIL, 2018.
- 178 c.

Epodees, A. A. Teopus
aBTOMAaTHYECKOTO
ynpasnenus [Tekcr] :

681.5 y4eOHHK JUTst BY30B / A. A. 99
E 78
Epodees. - 2-e uza., gomn. u
niepepad. - CII6. :
[Monurexunka, 2005. - 302 c.
Becekepckuii, Buxkrtop
AHTOHOBHY (TIpo., Naypeat
l'oc. mpemum).  Teopus
6815 CUCTEeM  aBTOMAaTHYECKOIO
5 5'3 ynpasienuss [Texcr] / B. 10

A. becexepckuii, E. IL
[TomoB. - 4-e¢ u3a., mepepao.
u goi. - CII6. : Ipodeccus,
2007. - 752 c.

https://new.znanium.com/catalog/product/548433

ITankparos, B. B.
N36pannbie pa3aeib
COBPEMEHHOU TEOPUHU
aBTOMaTHYECKOTO
ynpasnenus/[lankparosB.B.,
HocO.B., 3umaE.A. -
Hoocubupck : HI'TVY, 2011.
- 223 c¢.: ISBN 978-5-7782-
1810-9. - TekcrT :
AJIEKTPOHHBIN.

Ilepeuenn
TEJIEKOMMYHHUKAI[IOHHON  CeTH

7. IlepeueHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB

npuBeseH B Tadmuie 9.

Tabmmma 9 -

[lepeueHp 3NEKTPOHHBIX 00pa30BATENbHBIX pPECYpcoB HHGOPMAIMOHHO-

TEJICKOMMYHUKAMOHHOU ceTh «HTepHeT»

«HTEpHETY,

MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOH ceTH «/HTepHEeT»
AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
HEOOXOIMMBIX JUIS OCBOCHHUS JHCIHILIMHBI

URL anpec

HaumenoBanue

He npenycmorpeno

8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa30BaTeNbHOTO MpoIiecca MO TUCITUTUIUHE.

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI

[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tadauiie 10.

Ta6muua 10— Ilepedens mporpaMMHOTO 00eCTIeYeHUS




Ne /i1 HaumenoBanue

Matlab

8.2. Ilepeuenp MH(pOPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMbIX WHPOPMALMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
Tabnure 11.

Ta6muma 11— [lepeyersr nHOOpMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue coCcTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

JlekunoHHas aynuTOpUs

KomnberoTepHslil ki1acce

10. OueHouHBIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CoctaB OIEHOYHBIX CPEACTBIUISI TPOBEICHUS IMPOMEKYTOYHOW AaTTECTAIMH
o0yJaromuxcs Mo AUCHUILINHE MPUBECH B Tabuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTauuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOpOCOB K AK3aMEHY;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN 00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBI  YHUBEpPCUTETa,  IpaBuUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olieHKH ypOBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OreHKa KOMITETEHITUN

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayutpHad 1IKama PaKTep bopmrp

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTHYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 HU3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JHMTEPATypH,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKOM
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOHO BJIAJICET CUCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»




OreHKa KOMITETEHITUH

5-0ayutpHas mKana

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

(XOPOLIO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYILECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUS TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHbBIE OMMOKN U HETOYHOCTH;

— HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHHUM 3HAHUH
HaIlpaBJICHUS;

— c1a00 apryMeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHsieTcs B GOPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTMYHO BJIJIEeT CUCTEMON CEeNMAIN3UPOBAHHBIX MOHATHH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMOTpeHHH MPOOIEM B KOHKPETHOM HaIpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HEe MOXET apryMEHTHPOBATh HAYUHbIE MTOJTO0KECHUS;

— He (OPMYIHPYET BHIBOJAOB U 000OIICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK UHBIE MAaTEPUAIIBI.
Bormpocs! (3amaun) nis sk3aMeHa npeacTaBieHbl B Ta0uie 15.

Tabmuia 15 — Borrpocs! (3amaun) 115 9K3aMeHa

No /it | ITepedyenn BompocoB (3a1av) 1y1s IK3aMeHa
Cemectp 6
1. Knaccudukanus cucrem ynpasieHus U uctopusi pazsutusi TAY
2. DTanbl CHHTE3a CUCTEMbI YIIPaBJICHHUSI
3. CriocoObl MaTEMaTHYECKOT0 ONUCaHNs 00BEKTOB YIPABICHHS
4, JIvHeitHbIe cucTeMbl YIpaBJICHHS U UX CBOMCTBA. [ [puHIMIIBI IMHEapU3aLyy.
5. JluHeapu3auusi: CUCTEMbI CO MHOTMMHU BXOJaMHU
6. [TUI-perynstopsl
7. OmneparopHas (opma 3anucu ypaBHEHUN CUCTEMBI YITPABJICHUS
8. [Tpeo6pazoBanue Jlamnaca
9. ITepenarounas dynknus. Hynu u momroca
10. TunoBsle AUHAMUYECKUE 3BEHBS
11. Ennnnynas crynenuaras Gyskius u genbra-gynkius. [lepexoqnas GpyHkums u
¢dyHKLHMS Beca
12. [lepenarounast GyHKIMS CUCTEMBI C 0OpPATHOMN CBS3BIO
13. YacTHble nepeiaTouHble PYHKIIUU
14. [IpaBuna npeobpa3zoBaHusl CTPYKTYPHBIX CXEM CHCTEM aBTOMAaTHYECKOTO
yIpaBIeHUS
15. Curnanbsble rpadbl 1 Metoa Meiicona
16. UyBCTBUTEIHHOCTH CHCTEM YITPaBJICHUS
17. MHBapuaHTHBIE CUCTEMBI
18. ITokazaTenu kayecTBa MEPEXOAHOTO MPOIECCa BO BPEMEHHOM 001acTH
19. KopHeBble o11eHKH KauecTBa epeXoIHOro nporiecca. Biusnue nHynei




20.

I/IHTGI‘paJII:HBIG OIICHKH Ka4YCCTBA MNCPCXOJHOI0 Mponecca

21. TeopeMa 0 KOHEYHOM 3HAYCHUH M YCTAHOBUBIIIASICS OIMMOKA CUCTEM YIIPaBJICHUS C
00paTHOM CBS3BIO

22. VYcroitunBbie M HEYCTOMYMBBIE CUCTEMBI. OI[EeHKa YCTOMYMBOCTH IO MOII0CAM
nepeaaToyHor QyHKIHUU

23. Heobxomumoe yciaoBre yCTOWIMBOCTH CUCTEM YIIPABICHUS

24. [IpsiMO¥i CMHTE3 MapaMeTPOB PEryssaropa

25. Meton D-pazOuenust

26. Kpurepuii ycrortunoctu Payca-I'ypBuna

217. KopneBoii rogorpad

28. AHaNM3 CUCTEM YIpaBJEHUs B 4aCTOTHOU o0yiacTu. [lomydeHne 4acToTHBIX
XapaKTEPUCTHUK MO MEePEeIaTOUYHBIM (DYHKIIHUSIM

29. YacroTHast XxapaKTepuCcTHUKa AMHAMUYECKOT0 3BeHa. [losoca mpomyckaHus v yactoTa
cpesa

30. Jlorapudmudeckue 9acTOTHBIE XapaKTEPUCTUKHU

31. YacToTHBIE KPUTEPHH KayeCcTBa

32. [Tpumeps! JIYX THNOBBIX 3BEHBEB

33. Anroput™m noctpoenus JIAUX pazomkuyToii cucremsl. [Ipumep

34. Kpurepuii ycroitunBoctu Muxaiinosa

35. DopmMyJIHPOBKA YACTOTHOTO KpUTEpHsl ycTonunBocTy HalikBrcTa

36. Puznyeckuil CMbICHI Kputepus yctoiunBoctu HalikBucra

37. Onenka 3anacoB ycrounBoctd 1o JIAUX u JIOUX pa3oMKHYTOM CHCTEMBI

38. YacTOTHBIN CHHTE3 MIOCIEA0BATEIBHOIO0 KOPPEKTUPYIOLIETO YCTPOMCTBA

39. Koppekius ¢ nmomonipio auddepeHIupyomux YCTPOHCTB

40. Koppek1iust ¢ moMoIipi0 HHTErPUPYIOITUX YCTPOHUCTB

41. Koppekius ¢ momoIsio nHTerpo-audepeHIupymuX YCTPOHCTB

42. Koppektupyroniue 3BeHbs Ha ONIEPAIlMOHHBIX YCUITUTENAX

43. Be3biHepIMoHHbIe M TUHAMUYECKHE HEJIMHEHHBIE 3JIeMEHTHI

Cemectp 7

1. Merton nnpocTtpancTBa cocrosiHuid. O6mwme noustus. [IpuMepsr

2. MarpuyHas 3al1iCh YPaBHEHUN COCTOSIHUS

3. JInHeapu3zaiysi B MpOCTPAHCTBE COCTOSIHUM

4. [lepexon oT nepeaaToyHoi GyHKIIMH K YpaBHECHHUSIM COCTOSIHUS

5. CtpyKTypHBIE Tpe0Opa30BaHKs B TPOCTPAHCTBE COCTOSTHUI

6. @dynnaMeHTaIbHas (IepexoHas) MaTPULIA CUCTEMBI B IPOCTPAHCTBE COCTOSTHUIM

7. YpaBHEHHsI COCTOSIHUS U CUTHAIBHBIN rpad

8. CBs13b MEXTY IEPEIaTOYHON (PYHKITMEH U YPABHCHUSIMU COCTOSTHHS

9. Ilepexos oT ypaBHEHHH cocTosiHUA K niepeaaTtounoi ¢pynkuuu aist RLC-nenu

10. Br160p nepeMeHHbIX COCTOSTHUSA. 3aMiCh YPABHEHHUH COCTOSHUS 10
JudepeHIMaIbHOMY YPAaBHEHHIO CUCTEMBI

11. [TonsiTHE yIPaBIIEMOCTH CHCTEMBI

12. TTousiTre HAOIIOaEMOCTH CUCTEMEL

13. [TonsiTne MAEHTUHUIIMPYEMOCTH CUCTEMBI

14, Kputepuu ynpapiseMoCcTy 1 HaOJIIOJaeMOCTH

15. Kputepuii uaentupuimpyemMoctu

16. Kanonnueckas dhopma yrpaBiasieMOCTH

17. Kanonnueckast popma HaOII01a€MOCTH

18. JlnaronanpHast KaHOHHYECKas (hopma

19. [IpeoOpazoBanust mogoOus

20. MopanbHble XapaKTEepUCTUKH CUCTEMBI (COOCTBEHHBIE 3HAUEHUS K COOCTBEHHBIE

BEKTOPHI)




21.

MopanbHoe ynpasienue. OCHOBHas TeopemMa

22. CuHTE3 MOAAIBHOTO PETYIISATOPA C UCMOJIB30BAHUEM KaHOHUYECKON (hOpMBI
YIPaBISIEMOCTH

23. dopmyna AkkepmaHa

24. Hcnonp30Banye BHYTPEHHEW MOJENH OTaJOHHOIO CUTHasa

25. [Tpumep crHTE3a MOTAIBHOTO PETYIISTOPA

26. Br160p 10110COB KeIaeMoil 3aMKHYTOU CHCTEMBI

27. Hab6mronaromue yerpoiictBa. OCHOBHBIE OHSTHS

28. [Tpuntun paboThl HAOJIOIAIOIIIETO YCTPOMCTBA

29. PenynmpoBanHble HaOJII0Jal0IIKE YCTPOWCTBA

30. OnTuMabHOE yIPaBICHHUE B MPOCTPAHCTBE COCTOSTHUM

31. JInHelHbIE KBaIpaTUYHBIEC PETYIISATOPHI

32. [IpsiMoe 1 HenpsiIMOE aalITUBHOE YIIPABJICHHUE

33. ATAanTUBHBIN PETYISITOP C ATATIOHHOMW MOJIENbIO B MPOCTPAHCTBE COCTOSIHUM

34. Kputepunii uaenrupunppyeMoctu. MeTo sl HASHTHPHUKAIMN

35. AJlanTBHAs CUCTEMA C HIACHTH(UKATOPOM B MPOCTPAHCTBE COCTOSTHUN

36. Amnanus nosenenust CY Ha (a3o0Boii MI0cKOCTH

37. OcoberHocTH (ha30BbIX MOPTPETOB HETWHEHHBIX CUCTEM

38. CucTeMbl ¢ NEpeMEHHON CTPYKTYpOoi

39. [Tepssrit 1 BTOpO#t MeToab!l JIsimyHOBa

40. YacToTHBIN METONT MCCIEA0BaHMS AOCOTIOTHONW YCTOMYHNBOCTH

41. Heo6xoanmMoe 1 10cTaToyHOe YCIOBUS a0COTIOTHON YCTOHYHMBOCTH

42. OCHOBHBIE TIOJIOKEHHUSI METO/1a TAPMOHHYECKOTo OajiaHca

43. I"apmoHMUecKas JIMHeapu3alus HEJIMHENHOTO YJIEMEHTA

44, ITocra"HoBKa 3a1auy CUHTE3a HEJIMHENHON CUCTEMBI

45. HenuHelinble KOPPEKTUPYIOIIKE YCTPOUCTBA

46. Cucrema ¢ HeJTMHEHHOW 00paTHON CBSI3bIO

47. Henunelnbiit uiabTp ¢ Ha3oBBIM OnepeKeHUEM

48. HenuneitHplil pUIBTp C aMIUIUTYHBIM OCJIa0JIEHUEM

49, OTan4uTeNbHBIE 0COOEHHOCTH CUCTEM C TIEPEMEHHOM CTPYKTYpOH

50. Yci10BHsI BOSHUKHOBEHHS M YPABHEHUS CKOJIB3SIIET0 PEKIMA

51. Jlunenusie croxactuueckue moneim CY

92. AHanM3 ¥ CUHTE3 JTUHEHHBIX CTOXaCTUYECKUX CUCTEM MPH CTAllMOHAPHBIX
CIIyYalHBIX BO3JEHCTBUAX

53. OunsTp Kanmana

94, Oco0eHHOCTH pacueTa cIydaifHOro Mmporecca B HEIMHEWHOU cucTeMe

55. Omnpenenenne K03 GUITUEHTOB CTATUCTUYECKON JTMHEApHU3aIun

56. AHaJIn3 HEeNMHEHHBIX 3aMKHYTHIX CHCTEM METOJIOM CTAaTUCTHYECKOM JIMHEeapU3aluu

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeactaBieHsl B Tadbuuie 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3avera / audd. 3adera

Ne /i Ilepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adyera

Y4eOHBIM IIIIAHOM HE MPEAYCMOTPEHO

[lepeyeHp Tem Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI

MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KYpPCOBOTO MPOSKTUPOBAHHMSI/BHIIOJIHEHUSI KYPCOBOM paboThI

Ne i/t

[TpuMepHBIiA IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BHIITOTHEHHS
KYpCOBOI1 pabOTHI

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO




Bomnpocel st mpoBeneHuss NPOMEXYTOYHOM aTTecTallud B BHUJE TECTUPOBAHUSA

npeJICTaBIeHbI B Ta0nwmie 18.

Tabnuua 18 — IIpumepHbIii IepeueHb BOIPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
1. | AnreGpandeckuii Kputepuit ycroiunBocT Payca-I"ypBuiia mo3Bossier:
1) Cynutb 00 aOCONIOTHON YCTOWYMBOCTH 110 KO3 PHUIIUEHTAM
XapaKTepUCTUUECKOTO ypaBHEHUS
2) Cynuth 00 yCTOWYMBOCTH IO MOJIFOCAM CUCTEMBbI
3) Cyauth 00 yCTOHYMBOCTH MO KOPHSIM XapaKTEPUCTHYECKOTO YPaBHEHHUSI
4) Cynauts 0 3amacax yCTOHYMBOCTH MO KO3 (PUIIMEHTaM XapaKTePHUCTUIECKOTO
ypaBHEHHUS
2. | AMIUIMTYIHOHN YaCTOTHOM XapaKTEPUCTUKOM SBISETCS:
1) Momysb YaCTOTHOMU MEpeaaTOuHON HYHKIIUN
2) apryMeHT YaCTOTHOMW MepelaTOuHON QYHKIIMN
3) BeIIECTBEHHAS YaCTh YaCTOTHOM MEePEIaTOYHON QYHKIIUN
4) MHUMas 4acTh YaCTOTHOH MepeaaTOYHON QyHKIUH
3. | B xakoM OBITOBOM IPUOOPE UCIIONB3YETCS IPUHITUI YIIPABICHUsS ¢ 00paTHOM CBS3BIO?
1) XoaoaunpHHUK
2) Benrtumistop
3) MukpoBoHOBas NeYb
4) Kodesapka
4. | B kakoMm ciy4ae 3aMKHYyTas cucTeMa OyAeT yCTOHYNBa MpU €IMHCTBEHHOM
noctrmkennu JIOUX 3nauenusd —m?
1) npu nocrmwkennn JIOUX 3nauenus —n JIAUX Oyner orpunatenbHOM
2) mpu poctmxennn JIOUX suauenus + n JIAUX Oyaer oTpumaTebHOM
3) npu goctmxenun JIOUX 3nauenus —n JIAUX OyneT moaoxuTensHON
4) nupu goctwkernn JIOUX 3unavenus + n JIJAUX OyneT monoKUTEIbHOM
5. | B xakoM cirydae cuctemMa UMeeT CKIIOHHOCTh K Koyie0aHusIM?
1) XapakTepHucTHUECKOE YPAaBHEHUE COICPKUT KOMIUICKCHbBIC KOPHH
2) XapaKTepHCTUYECKOE YPAaBHEHUE COJICPKHT TOJILKO BEIIECTBEHHBIC KOPHU
3) Cucrema HeycTOHYMBa
4) XapaKTepucTHYeCKOe YpaBHEHUE COJCPIKUT TOJIBKO KOMIUIEKCHBIE KOPHU
6. | B ycroitunBoii cucreme camoe 0OJIbIIIOE OTHOIIICHUE MHUMOM YacTH
XapaKTEPUCTHUECKOTO KOPHS K €ro JICHCTBUTENBHOM YacTH XapaKTepH3yeT:
1) kosebaTeabHOCTh
2) CTaTUYeCKyI TOYHOCTh
3) 3amac ycToMuuBOCTH 110 (hase
4) ObicTpoEiicTBHE
7. BrixomHo# curHai OyieT MOHOTOHHO BO3pPAacTaTh, €CJIM CTYNEHYATHIA BXOTHOW CHTHAI
M0JIaTh Ha 3BEHO C MepeIaTOYHON (QyHKITUEH:
1) W= k
S
k
2) = 2—
s°+0,02s+1
3) W= 2k
sT+1
4) W =ks
8.

2
d 2/+3dy+y:10dx
dt dt

Hano nuddepennmansHoe ypaBHEHNE , Kakas nepenaToyHas

(GYHKIIMS €eMy COOTBETCTBYET?




10s
s +3s+1
10s?

s?+3s+1
10

s?+3s+1
10

3s?+s+1

1) W=
2) W=
3) W=

4) W=

2
d’y +— 3dy + y =10x, kakas nepegaTovHas

dt>  dt

Hano muddepennmansHoe ypaBHEHNE

GYHKIHS €My COOTBETCTBYET?
1) W= : 10s
s°+3s+1
10s?

s +3s+1
10

s +3s+1
10

3s?+s+1

2) W=
3) W=

4) W=

10.

JI71st KaKOTO YCTPOUCTBA ObLIH CO3/IaHBI [IEPBBIC ABTOMATHYCCKHE PETyISITOPHI?
1) TlapoBas mamuHa
2) Abporutan
3) Jupmxabib
4) TlapoBo3

11.

Jl1s mapasnienbHOro coeILI/IHeHI/Iﬂ N nrHaMUYecKuX 3B€HbEB CIpaBeinBa (popmya:

1) W(s)=Y"W

2) W(s)=]] w,

) w<s>=ﬁHi“lvvi<s>
4) W(s)=NY." W

12.

s mocnenoBatenbHOro coequuenust N AMHAMUYECKUX 3BEHBEB CIIpaBeINBa
dbopmyna:

1) W(s)= ()
2) W(s) H_l i

3) W(s) H.l .(s)
4) W( NZ

13.

Enuauier usmepeHust (byHKuHI/I L(w) mo ocu opaunar JIAUX?
1) neunGenbr
2) aHTCTPEMBI
3) OKTaBbI
4) rpamychl
5) nexazpl

14.

Enunuynas umnynbcHast QyHKIMS onuChIBaeTcsl (OpMyIIoil:




1 x
) o, t=0

t=0
2) x

O-fa
0-{r'

3) x {
{1t_

4 X() 0,t>0

t
t<

=

0
0
t>0

15.

Enunuunas crynenyarasi GyHKINsS ONMUCHIBACTCS (POPMYIIOif:
0,t<0

D X(t)={1,7t>o
t<0

2) X() {0 t>0
0,t<0

) x(0)={0 50

1, t<0

o a0

16.

Ecnm n — creneHp yCTOMUMBOCTH CHCTEMBI, TO BPEMsI IEPEXOTHOTO MPOIecca MOKHO
OLIEHUTH 110 popmyie:

1) tzg

n

2) tzl

n
3) t=2n
4) t~bn

17.

Eciu auHaMuKa CHCTEMBI ONUCHIBACTCS MU GEePeHIINATLHBIMEA YPaBHEHHSIMH,
K03 OUIMEHTBI KOTOPBIX MEHSIOTCS CO BPEMEHEM, TO TaKyI0 CUCTEMY Ha3bIBAIOT:
1) HecranmoHapHOW
2) umdpoBoit
3) HenMHEHHOI
4) AucKpeTHOM

18.

Ecnu JIAUX u JI®UYX 3BeHa MpeCTaBIsAIOT COO0H rOpU30HTAIbHbIE MIPSIMBIE, TO ATO
3BEHO:

1) mpomopioHaIbHOE

2) HMHTErPUPYIOIIEE

3) muddepenuupyroiee
4) anepuoIMUYecKOe IIEPBOTO TMOPSIKa

19.

Ecnu Ha BXOJ TMHEWHOW TUHAMUYECKON CUCTEMBI ITOJATh TAPMOHUYECKOE
BO3JICHCTBHE, TO BEIXOTHOW CHTHAJ OYIET MPEICTABIATh COOOM:
1) rapMOHMYECKYIO (DYHKIIHUIO TOH KE YaCTOTHI, HO C U3MEHEHHOW aMILUIUTYIOH 1
dbazoii
2) rapMOHHYECKYIO (DYHKIIHIO, HO C '3MEHEHHOM YaCcTOTOM, aMILTUTY 10U u (ha3oit
3) rapMOHHYECKYIO (DYHKIHIO C TOM e aMILUTUTYI0M, HO C K3MEHEHHOM 4acTOTOM
u Qazoit
4) rapMOHHYECKYIO (PYHKIIHIO C TOMH ke (pa3oii, HO ¢ HK3MCHEHHOM aMIUTUTYI0M |
4aCTOTOMN




20.

Eciu y ”HEpIHOHHOTO 3B€Ha YMEHBIIUTh MMOCTOSHHYIO BpeMeHu T 10 HYIIs, 3BEHO
npeoOpa3yeTcs B.
1) mpomopiroHaTbHOE
2) HMHTErpUPYIOIIEE
3) muddepenuupyroiee
4) anepuoaUyYecKoe MepBOro mopsiaKa
5) KOHCepBaTUBHOE

21.

Nmeercs rpaduk acumnrornueckoit JIAX.

L{w)
-20

¥

Kakas nmepenarounast yHKIMsI €My COOTBETCTBYET?

1) W(s)= 0,1s+1
s(s+1)(0,01s +1)°

0,1s+1
s?(s+1)(0,01s +1)°

0,01s+1
s?(s+1)(0,01s+1)

0,1s+1
s(s+1)(0,01s+1)

2) W(s)=10-

3) W(s)=10-

4) W (s)=100-

22.

K kakum mocnencTBUsAM MPUBOJUT BBEACHNUE OTPULIATEILHOW 00paTHON CBSI3U?
1) VYmenbmarotcs K03(QGUIHMEHT YCUIEHUS U YyBCTBUTEILHOCTH CHCTEMBI
2) YBenuuuBaroTcs KOA(QUIHUEHT yCUIICHHS U YyBCTBUTEIBHOCTh CUCTEMbI

3) KoadduuueHT ycuieHns yBeIMIUBACTCS, @ TYYBCTBUTEIFHOCTh YMEHbBIIACTCS
4) KorpduuueHT ycHiIeHHs YMEHBIIACTCS, @ YYBCTBHTEILHOCTh YBEITHYMBACTCSI

23.

Kaxk Ha3pIBaeTcs mepexoaHbIi mpoliece 0e3 nmepeperynmpoBaHus?
1) amepuoanYeCKHii
2) KoJeOaTeIbHBIN
3) HeycTONYMBBIi
4) acratudeckuii

24.

Kakwue a¢dexTs! BeI3bIBacT yBenuuenue nuddepeniuansaoro koadduuuenta B [MJ[-

peryisitope?

1) VYMeHbleHHE TIEpepETyTHPOBAHUS

2) Poct BpeMeHU HapaCTaHUsS U CTaTHUYECKOH OIMMOKU, YMEHBIIICHHE
HepepETryINpPOBaHUL

3) YmMeHblleHHEe BpEMEHH HApACTaHUS M CTATUYECKOW OIIMOKH, POCT
HepePETyINPOBaHUL

4) YMeHbIIICHUE BPEMEHH HapacTaHHsl, POCT CTATHYECKOM OIUOKU U
HEepEPETYINPOBAHUS

25.

MeToa mpocTpaHCTBa COCTOSIHUS TIOJJPAa3yMEBAET, YTO COCTOSIHUE CHCTEMBI 3TO'




1) CoBOKYIHOCTb TAaKUX MIEPEMEHHBIX, 3HAHHE KOTOPBIX MO3BOJISIET, TIPU
M3BECTHOM BBIXOJI€ U U3BECTHBIX YPaBHEHUSIX TUHAMHKH, OMUCATh MPOIILIOE
COCTOSIHME CHCTEMbI U 3HAUE€HHE €€ BXOJa

2) COBOKYIHOCTb TaKHUX MEPEMEHHBIX, 3HAHUE KOTOPBIX MMO3BOJISET OMKUCATh
XapaKTEPUCTUKU MEPEXOTHOTO MPOLIecca B CUCTEME

3) COBOKYIHOCTb TaKHX MMEPEMEHHBIX, 3HAHUE KOTOPBIX MO3BOJISICT, IPH
HN3BCCTHOM BXOJIC U U3BCCTHBLIX YPABHCHUAX JUHAMUKHA, OIMUCATH 6yz[ymee
COCTOSTHUE CHCTEMBI U 3HaYEHHE €€ BbIXOa

4) CoOBOKYIHOCTb TaKHX IEPEMECHHBIX, 3HAHUE KOTOPBIX ITO3BOJISIET OMUCATh
pacmoiOKEHUE KOPHEN 3aMKHYTON CUCTEMBI

26.

Kakum 1071KHO OBITH KOJTMUYECTBO MEPEMEHHBIX COCTOSHUS?
1) JlomkHO OBITH PaBHO KOJMYECTBY BXOJIOB OOBEKTA.
2) JomxHO OBITH paBHO KOJIWYECTBY BBIXO/IOB O0BEKTA
3) KommuecTBO nepeMEeHHBIX COCTOSHUS JJOJDKHO OBITh PABHO TOPSIKY CHCTEMBI
4) KoauyecTBO 3aBUCHT OT KPUTEPHEB KAaueCTBA YIPABICHHS

217.

Kaxkas MmaTpuna npu onucanny 0ObeKTa B IPOCTPAHCTBE COCTOSTHUI MOXET OBITh
HYJIEBO?

1) A

2) C

3) D

4) B

28.

Kaxkast MmaTpuria Ha3pIBaeTCs MaTpuiieid ko3 huiimeHToB 00beKTa s TUHEHHOM
CTAllMOHAPHOM CUCTEMBI, YPaBHEHHS COCTOSIHMI KOTOPOI UMEIOT CIIEAYIOIUN 00Iunit

X (t)=AX(t)+BU(t),,
Y (t)=CX (t)+DU(t).
1) A
2) C
3) D
4 B

29.

Kakas maTpuiia Ha3pIBaeTCsl MaTpuUIle BXoAa JJIsl TIUHEHHON CTallMOHAPHOW CUCTEMBI,
YPaBHEHHUS COCTOSIHUN KOTOPOU UMEIOT CIEIYIOIINUNA 00Tl BU/T

><(t)=Ax(t)+Bu(t),7
Y (t)=CX (t)+DU (t).
1) A
2) C
3) D
4 B

30.

Kaxkas maTpuiia Ha3pIBaeTCsl MaTPUIICH BBIXOA JIJIsl TUHEMHOM CTallMOHAPHOM
CUCTEMBI, YPaBHEHHS COCTOSIHHI KOTOPO HMEIOT CIeYIOIIHI 00U BUT

><(t)=Ax(t)+Bu(t),7
Y (t)=CX (t)+ DU (t).
1) A
2) C
3) D
4 B

31.

Kakas maTpuna onmceIBacT HENOCPEACTBEHHOE BIMSHHUE BXO1a HA BBIXOJ CUCTEMBI JUIs
JIMHEWHOM CTallMOHAPHON CUCTEMBI, YPABHEHHUsI COCTOSIHUN KOTOPOH UMEIOT




X (t)=AX(t)+BU (1),

i 001U :
SEIOHII ODTH B {Y (t)=CX (t)+DU (t).

1) A
2) C
3) D
4) B
32. | Kakast MmaTpuna BIusieT Ha YCTOHYUBOCTb CUCTEMBI?
1) A
2) B
3) C
4) D
33 N {Xl =X, =f;
JlaHo onucaHue HETMHEWHOW CUCTEMBI < .
X, =—XX, — X, +U = f,
Kakoii Oyzner maTpuia A npu JmHeapusauu B padoueit Touke X(0)=[-1 1]?
0 1
1) A=
-1 0
0 1
2) A=
110
01
3) A=
01
34. . X =X, +u="f
JlaHO onMcaHue HETMHEWHOW CUCTEMBI < .
X, ==X X, =X, +2u = f,
Kakoii 6yaer matpuiia B npu nuneapusaiuu B paboucit Touke X(0)=[-2 1]?
o
1) B=
) 1)
%
2) B=
) o)
%
3) B=
) 2|
o
4) B=
) 2|
35. | ITo kakoit popmyse MOKHO BEIYUCIUTH MaTpuity D(s)?
1) ©(s)=(sl-A)"
2) ®(s)=(sA-B)"
3) @(s)=(sl-1)"
4) o(s)=(sl-A)"
36. | YrpaBnsieMOCTh CHCTEMBI ONMCHIBACTCS YCIOBUEM:

1) rank| ABAB’A ... B"*A|=n
2) rank[BABA’B ... A"'B]=n
3) rank[A; CA; CA?; .. CA”‘l]T =n




4) rank[A; AC; AC?; ... AC“]T =n

37.

Ha6JIIOI[aeMOCTB CUCTCMBI OITUCHIBACTCIA yCHOBI/IeMZ
1) rank| ABAB’A ... B"*A|=n

2) rank|BABA’B ... A"'B]=n
3) rank[A; CA; CA?; .. CA”‘1]T =n
4) rank[A; AC; AC?; ...; AC“‘ljT =n

38.

NnentudunupyeMocTb CUCTEMBI OTUCHIBAETCS YCIOBUEM:
1) rank[ ABAB’A ... B"'A|=n

2) rank| Xo; AXp; A’Xg; s ATX |=n
3) rank[A; CA; CA?; .. CA”‘1]T =n
4) rank[A; AC; AC?; ...; AC”‘1]T =n

39.

Kakas u3 cienyrommx CUCTEM He ABISETCS YIpaBiIsieMon?

1) A::8 fz};B:{g};C:[l 1.

2 a-|® 1};5:H;¢:[1 0].

1 -2 1
-2 0 1

3) A= ;B=|_|;C=[0 1].
0 -2 2
(2 1] 1

4) A= ;B=| |, C=[1 1].
2 2] 1

40. | Kakas u3 ciaeayromux CUCTEM He SIBIISIeTCS HaOI01aeMOoi ?

[0 1] 0

1) A= ;B=|_|;C=[1 1].
10 2] 12
0 1] 0

2) A= ;B=|_|;C=[1 0]
1 2] 1
-2 0 1

3) A= ;B=|_|;C=[0 1].
0 -2 2
2 1 1

4) A= ;B=| |, C=[1 1].
2 2 1

41. | YkaxuTe BEpHOE YTBEPKICHUE:

1) Pa3ubIM nepeaaToyHbIM QYHKIIUSIM MOXKET COOTBETCTBOBATH OJIHA U Ta XKE
MO/IEJIb B POCTPAHCTBE COCTOSHUSI.

2) Pa3HbIM MOIENISIM B IPOCTPAHCTBE COCTOSHHS MOXKET COOTBETCTBOBATh OJIHA U
Ta JKe MepenaToYHas (yHKIIHSL.

3) OpnHoii mepeaaTouHoi (YHKIIMH MOYKET COOTBETCTBOBATh TOJBKO OHA MOEIb
B [IPOCTPAHCTBE COCTOSTHUU

4) OpHoit MOsIeH B IPOCTPAHCTBE COCTOSHUI MOKET COOTBETCTBOBATH HECKOJIBKO
BapHAHTOB NepeaTOYHON DYHKIINU.

42.

Kakune maTpuunbie mpeoOpa3oBaHus HA3bIBAIOT MPEOOPa30BaHUSAMU MTOA00Ms?
1) Takue npeoOpa3oBaHusl, KOTOPHIC HE U3MCHSFOT MOJIE)Ib COCTOSIHUS, HO
U3MEHSIOT COOTHOIICHUE MEXKIY BXOJIOM H BBIXOJIOM.




2) Taxwue npeoOpa3zoBaHusl, KOTOPBIE HE H3MEHSIOT MOPSIIOK CUCTEMBI

3) Taxkue mpeobpa3zoBaHusi, KOTOPbIE H3MEHSIOT MOJICITb COCTOSIHHUS, HO HE
M3MEHSIOT COOTHOILIEHNE MEXKY BXOJIOM U BBIXOJIOM

4) Takue npeoOpa3oBaHusi, KOTOPbIe HE H3MEHSIOT MaTpuIly Bbixona C.

43. | B uem 3akmouaercs 1efib MOJATbHOTO CHHTE3a CUCTEMBI yIIpaBIICHU?

1) B obecrnicueHnu 3aJaHHOTO PACIIOIOKEHHUS TOTFOCOB PA30MKHYTOM CHCTEMBI.

2) B obecrieueHnu 3a1aHHOTO PACIIOIOKCHHUS MTOTIOCOB 3aMKHYTON CUCTEMBI.

3) B obecrieyeHnn 3aaHHOTO COCTOSIHHSI CHCTEMBI.

4) B noucke ONTHMAIBHOTO YIIPaBICHHS JJIS IEPEMEIICHNUS] CUCTEMBI B 3aIaHHOC
COCTOSTHHE

44. | B yem 3akiouaeTcs JOCTOMHCTBO M300paxeHus (pa30BbIX TPACKTOPUI HA TUIOCKOCTHU?

1) B Buze eaunOoro (Ha3oBOro mopTpera MpeacTaBiseTcsl BCS COBOKYITHOCTh
BO3MOJXKHBIX JIBUKCHHI B CUCTEME YITPABIICHUS.

2) Tlpu momoru (ha30BOro mopTpeTa MOKHO HAOIIOAATh 3a IBHKCHHEM CHCTEMBI
B paboueii Touke (0,0).

3) Tlpu nmomorru ha30BOro MopTpera MOKHO HaOIIOAATh 3a ABMKEHHEM CHCTEMBI
B OJIHOI paboyeil TOUKE CHCTEMBI.

45. | Beibepute onpeneneHue oco0oit Touku "cemio"

1) Touka, KOTOPYIO OKPYKAIOT 3aMKHYThIC (Da30BbIC TPACKTOPUH (IIPEICIbHBIC
ITAKJTBI ).

2) Oco0ast TOUYKa, COOTBETCTBYIOIIAsI HEYCTOHYUBOMY COCTOSIHUIO PABHOBECHSL.

3) Ocobas Touka, yepe3 KOTOPYIO IMPOXOIAT (ha30BbIC TPACKTOPHH.

4) Ocobast Touka, KOTOpast SIBJISIETCS ACHMITOTHUCCKOM JyIst ()a30BBIX TPACKTOPHUH.

46. | Beibepute onpeneneHue oco0oit Touku "y3en"

1) Ocobas Touka, KOTOpas ABJISETCS ACUMIITOTUYCCKOMN JIUIsl (Pa30BBIX TPACKTOPHIA.

2) Touka, KOTOPYIO OKPYXAlOT 3aMKHYTBIC (Pa30BbIe TPAEKTOPUH (IIPEaCIbHBIC
IIUKJIB).

3) Ocobas Touka, yepe3 KOTOPYIO MPOXOasT (a30BbIC TPACKTOPHUH.

4) Ocobast ToYKa, COOTBETCTBYIOLIAsI HEYCTOHYMBOMY COCTOSHHIO PABHOBECHSL.

47. | Beibepute onpeneneHue ocodboit Touku "dokyc (crupans)"”

1) Touka, KOTOPYIO OKPY)KAIOT 3aMKHYThIC ()a30BbIC TPACKTOPHUH (TIpEIIEIIbHBIC
ITAKJTBI ).

2) Ocobast TOUKa, COOTBETCTBYIONIAS HEYCTOWYHMBOMY COCTOSIHUIO PAaBHOBECHSI.

3) Ocobas Touka, KOTOpast SIBIACTCS ACHMITTOTHYCCKOM U151 (ha30BBIX TPACKTOPHIA.

4) Ocobast TouKa, 4epe3 KOTOPYIO MPOXosT pa3oBble TPACKTOPHH.

48. | Beibepute onpeneneHue ocoooi Touku "1ieHTp"

1) Touka, KOTOPYIO OKPY)KAIOT 3aMKHYThIC ()a30BbIC TPACKTOPHUH (TIpEIIEIIbHBIC
ITAKJTBI ).

2) Ocobast TouKa, KOTOpas SBJISAETCS ACHMITOTHYECKOH [UIsl (pa30BBIX TPACKTOPHH.

3) Ocobast TOUKa, COOTBETCTBYIOIIAsI HEYCTOWYNBOMY COCTOSTHHIO PAaBHOBECHSL.

4) Ocobast TouKa, 4epe3 KOTOPYIO MPoXoIsT ha30Bble TPACKTOPHUH.

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0yd4eHwus1, mpeacTaBiieHbl B Tadimie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT
1 CuHTE3 JIMHEHHBIX CUCTEM YIIPaBICHUS
2 CuHTE3 CUCTEM YIPABJICHUS B IPOCTPAHCTBE COCTOSIHUI
3 CuHTE3 HEJIMHEHWHBIX CUCTEM YIPABJICHUS




10.4. Meroaunueckue MaTrepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [ YAIIL, pernaMeHTUpyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXCs
['VAIL

11. Meroauveckre yKa3aHus i1 00y4YaIOMIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue ykazaHHs s OOy4aloIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOHN JIGKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(OPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIHUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTIKEHUI HaydyHOW MBICTU. B ydeOHOM mpoliecce JEeKIUsl BBIMOJHIET METOJOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJIeMBl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[lnanupyemble pe3ynbTaThl IPU OCBOCHUHU O0YYAKOIIMMHUCS JICKIIMOHHOTO MaTepHaa.

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

—  TIOJIy4EHHE OIBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(ECCHOHATBLHO-IENIOBBIX  KAadecTB, JIIOOBH K TpeAMETy U
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON paOOTHI;

— TOJyYeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM U TEXHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha OJFMKAUIIINAE TOJIBI;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIHA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3JIMYHBIX
dopmynupoBKax);

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja TIPU MPOBEACHUU KOPOTKUX ITUCKYyCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa MpeiocTaBiIeHUs JICKIIMOHHOTO MaTepuaa;

— Meroas! u cpeactBa TAY, cBs3b ¢ 3ajauaMu peabHOTO MUPA,

— Paznmenst TAY, knaccudukanus penraeMsix 33124 U COOTBETCTBYIOIUX UM MOJIEIICH;

— Kiaccuueckast TAY, nucnosnp3oBaHue anmnapara rnepefaToqHbIX (yHKIHT;

— Cospemennas TAY, MeTobI TMHEHHOW anreOpsI,

— Henunelinble cUCTEMBI, 0COOCHHOCTH OIMCAHUs, METOJIbI aHAJIM3a U CHHTE3A.

11.2. Metoau4ueckue yka3zaHUs ISl OOYYAIOIIUXCS MO MPOXOKIACHHUIO MPAKTHUYECKHUX
3aHATUH

[IpakTHyeckoe 3aHATUE SIBISETCS OAHON M3 OCHOBHBIX (POpPM OpraHu3anuu y4eOHOTO
mporiecca, 3aKJIFOYArOIIascs B BEITOJIHEHUH OOYJAOIIMMUCS TT0JT PYKOBOJICTBOM TIPETIOIaBaTEeIs
KOMIUIEKCa Y4YeOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, TPUOOPETEHUs] YMEHUI U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

HGHLIO HpaKTI/I‘IeCKOI‘O 3aHATUA IJIA 06yqa10meroc;1 ABJIACTCA HpI/IBI/ITI/Ie OGy‘laIOH_II/IMCH
YMEHHI U HaBBIKOB MPAKTUYECKOU ESITEILHOCTHU M0 U3y4aeMOU NUCIUILINHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00yUYaIOMIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIMpeHHe M JeTalu3alus 3HAHUM TpH pelIeHUuU
KOHKPETHBIX 33]1a4;



— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4eOHOI
JVCLUTIINHBI;

— BBIpa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAHUU 7S
BBITIOJTHEHMS 3aJJaHUI;

— ofecrieueHre palMOHAILHOTO COYETAaHUs KOJUIEKTUBHON M WHIMBUAYAIbHON (opM
00yJeHusI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHATHH

Metonudeckue yka3zaHuss U TpeOOBaHUS K TPOBEACHUIO MPAKTUYCCKUX 3aHATHMA
MIPUBENICHBI B CIEAYIOUINX UCTOUHUKAX:

1. Teopust aBTOMaTUYECKOTO YIpaBieHUs : NpakTukyM. 4. 1 / M. B. Bypakos ; C.-
[Terep6. Toc. yH-T adpOKOCM. MPUOOPOCTPOCHHUS. - DIAEKTPOH. TekcToBbIe naH. - CII6. : U3a-Bo
I'VAIL 2016. - 76 c.

Teopust aBTOMaTHUYECKOTO YIpaBJICHHS : MPpakTHKyM. 4. 2 / M. B. bypaxkos ; C.-Iletep0.
roc. yH-T a3POKOCM. MPUOOPOCTPOCHUSA. - DIEKTPOH. TekcToBbie mAaH. - CII6. : U3n-Bo I'VAII,
2017.- 67 c.

11.3. Meroauyeckue yka3aHUs MJIs OOYYaIOIMIUXCS IO BBITOJHEHHUIO JA0OPATOPHBIX
pabot

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT OO0y4aIOmMUNUCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUM C KBIM(UKALMOHHOW XapaKTepUCTUKOM 0Oydaromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 51ab0paTopHBIX pabOT 0O0y4aromMMCS SIBJISETCS HEOTHEMJIEMOH 4YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OINpeNelIseMOd yd4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHWE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW AUCHUIUINHBL;

— 3aKpeIUIeHHe, pa3BUTHE U JETAIN3alus TEOPETHUECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JCKIHSIX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja00OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aanus U TpeOOBaHUS K MPOBEICHUIO 1a00paTOPHBIX Pa0OT MPHUBEACHHI B CIEAYIONINX
UCTOYHUKAX:

1. Teopust aBBTOMaTHYECKOTO YIPABICHHS : METOANYECKHE YKA3aHUs K BHITOJIHEHUIO
nabopaTtopubix padot Ne 1-9 / C.-Iletep6. roc. yH-T ad3pokocM. mpubdopocTpoeHus ; cocT.: M. B.
Bypakos, T. I'. [TonsikoBa, A. B. ITomzoposa. - CII6. : U3a-Bo I'VAIL 2006. - 62 c.

2. Teopuss aBTOMaTHYECKOTO  YIOpPaBIEHUS : METOAMYECKHE yKa3aHUA IIO0
BBITIOJIHEHHIO J1abopatopHeix pador Ne 1 - 4 / C.-Ilerepb. TOC. YH-T a’pPOKOCM.
npubopocTtpoenus ; coct. M. B. Bypakos. - DnektpoH. TekcroBsle aaH. - CII6. : M3a-Bo I'VAIL
2016. - 26 c.

3. Teopus aBTOMaTH4YECKOro ympasicHUs. HenuHenHble CUCTEMBI | METOIUYECKHE
yKa3aHUs K BBINOJHEHUIO JabopatopHbix pador / C.-Iletepd. roc. yH-T a’3pOKOCM.
npubopocTtpoenus ; coct. M. B. Bypakos. - DnektpoH. TekcroBsle aaH. - CII6. : M3a-Bo I'VAIL
2018. - 48 c.

Crpykrypa u dopma oTdera 0 1aboparopHoil pabore




Otyer o naboparopHoii pabore wumeeT GOpMy THUIIEPTEKCTOBOTO JIOKYMEHTA,
COJIeprKallero 3ajJaHue Ha JabopaTopHy0 paboTy, KpaTKUe TEOPETHUECKHE CBEICHUS MO TeMe
paboThI, OINMCaHWE CXeM | aJITOPUTMOB, WCIIOJIF30BAaHHBIX TIPU BBIMOJHEHUH Pa0OTHI,
pe3yabTaThl BEIYUCIUTENBHBIX SKCIIEPUMEHTOB B BUJE TPapUKOB (AUarpamMm), a TaKKe BBIBOJIBI
10 UTOTaM MPOJICITAHHOMW PaOOTHI.

TpeGoBanust Kk oopMIIEHHIO OTYETA O JTabopaTopHOU paboTe

OtueTr AOJKCH COACPIKATH TI/ITYJII:HI:II\/'I JIUMCT, a C€ro CcCoACp:KaHuc IOOJIKHO GBITB
odopmieno coriacHo 'OCT 7.32 — 2017.

HopmaruBHast nokymeHTanusi, HeoOxomumast s odopmieHus, NpHUBEJCHA Ha
anektponHoM pecypce I'VAIL: https://guap.ru/standart/doc

11.4. Meroauyeckue yKa3aHUs JUIsl OOyJaIOIMIMXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHHS] CaMOCTOSITEIPHOM pabOThI, 00yJarONTUCs BHITIOJHAET PaboTy 1o
3aJJaHUI0O U TIPU METOJUYECKOM PYKOBOJCTBE INpPENOAaBaTelis, HO 06e3 ero HemocpeiACTBEHHOTO
YYaCTHHS.

Jns oOywaromuxcst 1mo 3aoyHoi (opme OOydeHHs, camMoCTOsiITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUE paboyuero BpeMEeHH, KOTOpOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHMM M CHUCTEMATH3aLUU NPUOOpETAaeMbIX 3HAHWH, 00ECHeYyMBaeT BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckUMH ~ MaTepUallaMH,  HaMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — paboTy
00yYJarOIIUX CASBISIOTCS:

—  y4eOHO-METOINYECKUN MaTepHa 1o JUCIHILINHE;

— METOJUYECKHE YKa3aHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOM (hopMe 0OyueHUs ).

11.5. Meroauueckue yKazaHusi JUIsi OOy4aroOIIMXCS MO MPOXOXKICHHIO TEKYIIETOo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUIAHBI.

Texymuii KOHTPOJb YCIEBAEMOCTH CTYACHTOB IPOBOAUTCSA IIyT€M MOHHUTOPHHIA
pe3yabTaTOB BBINOJHEHHUS Ja0OpaTOPHBIX padOT, KOHTPOJBHBIM BOIPOCAMU Ha 3allUTE
NPaKTUYECKUX M JIa0OpaTOpHBIX paboT, MyTeM MOJy4yeHHs OOpaTHOW CBSI3U BO BpeMs
MIPOBEJICHUS JIEKIIUH.

CBoeBpeMEeHHass cjJada OTYETOB IO JIAOOPATOPHBIM M MPAKTHYECKUM 3aJaHHUSIM U
HOJIOKHUTEIbHBIN pPE3yJbTaT Ha 3aIIUTE ATUX PA0OT MOMKET YUYMTHIBATHCA INPH IPOBEICHUU
IIPOMEKYTOUHOH aTTECTALUU.

11.6. Metoanueckue yka3zaHHs Ui O0YYaroIUXCs MO MPOXOXKIACHUIO MPOMEXYTOUHOM
aTTeCTaIHH.

[IpomexxyTounass  arrectanusi  OOydyarOIIMXCsl — IpeAycMaTpuBaeT  OLIEHUBAHHE
IPOMEXYTOUHBIX U OKOHYATEIbHBIX Pe3yabTaTOB 00ydeHHs mo aucruiuiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHWH, MOJYyYEHHBIX OOydalomMMcs B Ipoliecce
U3y4eHHs] BCeH IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHON paboThl, CIIOCOOHOCTH
NPUMEHATh HMX JUIS PEHICHUs NMPAaKTUYECKUX 3ahad. JK3aMeH, KaK IPaBUIIO, MPOBOIMTCS B



MeproJ; SK3aMEHAIlMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYIOBIECTBOPUTEIHHOY.

[Ipomexxyrounas arrecranusa npoBoautcs no ®OC, nmpuBeneHHomy B 1.10.3 pganHOU
pabodeii mporpaMMbl TUCIUTLTHHBL.



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JUCIUILIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




