DHIeNbCCKUM TEXHOJIOTHUECKU HHCTUTYT ((puiian)
(enepanbHOro rocyJapCTBEHHOI'O OFOKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«CapaTOBCKuUI TOCYAapCTBEHHBIN TEXHUYECKUI YyHUBEpcUTEeT MMeHH ['arapuna 10.A.»

Ka(bezlpa «EcTecTBEeHHBIE 1 MAaTEeMAaTUYECKHUE HaYKHN»

PABOYAS ITPOT'PAMMA

0 TUCIUIIIINHE
b.1.1.27 «Teopus ynpasienusi B *HGOPMAIIMOHHBIX CUCTEMAX)»

HaIpaBJICHUS MOJITOTOBKU
09.03.04 «ITporpammHasi HHKEHEPHS

npo¢uib: «YpasieHue pa3padoTKON IPOrpaMMHBIX IPOEKTOBY
®opMbl 00yUeHHUs: OUHAs
O0BEM TUCLUIIIINHBL:

B 3a4CTHBIX €IMHMIIAX: D 3.e.
B akageMuueckux yacax: 180 ax.u.

Durensc 2025



Pabouass mporpamma no aucuuruimHe b.1.1.27 «Teopus ynpaBineHus B
uHpopManmoHHeIXx  cucremax»  HampamiaeHus  09.03.04  «IIporpammuas
UH)XXEHEpUs» Npopmiib: «YIpaBieHUe pa3pabOTKOW NPOTPAMMHBIX IPOEKTOB)
COCTaBJIEHa B COOTBETCTBUU C TpeOoBaHUsAMHU DelepasbHOr0 rocydapCTBEHHOTO
oOpa3oBaTenbHOTO cTaHmapTa Bbicmiero obpazoBanus (09.03.04 «IIporpammuas
WH)XCHEPHUS», YTBEPXKIEHHBIM mpukazoM MwunHoOpHayku Poccum Ne 920 or
19.09.2017 r., c u3MeHeHUsIMU BHECEHHBIMU TpuKka3zoM Ne 1456 ot 26 11.2020 r.

Pabouas nporpamma:

00Cy:KIeHAa U PEKOMEHI0BAHA K YTBEPKJACHHUIO PEIICHHEM Ka(eaphl
«EcrecTBeHHbIE 1 MaTeMaTHueckue Hayku» oT «1 1»anpens 2025 r., nporokos Ne

16.
3asenyrowumit kapepoit & 77&/ ~ /Kumuna E.B./

TTO/IITHCH d.1.0.

oxo0Opena Ha 3acenanuu Y MKH ot «14» anpenst 2025 r., npotokon Ne4.

[Ipencenarens YMKH 7 ._;?-,t’%" /XKumuua E.B./



1. Henu v 3a1a4m AU CHUTLTAHBI

Lens mnpenogaBaHus IUCHUILUIMHBI (OPMHUPOBAHUS 3HAHUM, YMEHHMU U
HABBIKOB TEOPUU YMNPABJICHUS B MHPOPMALMOHHBIX CUCTEMAaX IJisi PEUICHUs 3a1ad
podecCUOHaNbHOMN eI TeIbHOCTH.

3aauu U3y4eHUs TUCUUIUINHBL:

W3yueHue OCHOBHBIX TMOHSATHI TEOPUM YIpaBIEHUS B HH(OPMAIIMOHHBIX
CHUCTeMax, MPUOOPETEHHE HABBHIKOB MPUMEHEHHS HPOrpaMMHOTO oOecreueHus
(ITO) ana pemenus 3aga4 mpodeccnoHaIbHOM.

2. Mecro aucuuniaunnsl B crpykrype OIIOII BO
Hucuunnuna b.1.1.27 «Teopust ympaBrneHuss B HHPOPMAIIMOHHBIX
CHCTEMax» OTHOCUTCS K 0a30Boil yacTu yueOHoro miuana broka 1 «/lucuumiuzel

(MoTymIn)»

3. TpeGoBaHus K pe3yibTaTaM OCBOCHHS 1M CHUIINHBI

N3yyenne JUCHUIUIMHBI HaMpaBieHO Ha (QOPMUPOBAHHUE CIIETYIOIIUX
KOMIIETEHIINM:

OIIK-3. Cnoco0OeH pemaTe CTaHAApTHBIE 3aJaud MPo(ecCHOHATbHOM
NeSATEILHOCTH Ha OCHOBE MH(GOPMAIMOHHON M OuOIMorpaduueckoil KylabTyphl €
MPUMEHEHUEM HH(OPMAIIMOHHO- KOMMYHHMKAIIMOHHBIX TEXHOJOTHM U C Yy4eTOM
OCHOBHBIX TpeOOBaHUI MH(OPMAIIMOHHON O€30aCHOCTH

[lepeueHb TMIaHHPYEMBIX pE3yJbTATOB OOy4YEHUS 1O JUCHUILIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMHU pe3yJbTaTaMu OCBOEHHUS 00pa3oBaTEIbHOM

IPOrpamMMBbl
Kon u HanmeHoBaHue Kon u HaumeHoBaHue HaumenoBanue nmokasarens
KOMIICTCHITHH WHIMKATOPa TOCTHKECHUS OIICHUBAHHMS
(pe3ynbTar OCBOEHHUSI) | KOMIETEHIUH (COCTaBIISIOIICH (pe3ynbTara oOyueHus Mo
KOMITEHTEHIINH) JUCIUIINHE)
OIIK-3. Ciocoben HU-4 onk-3 3HAET OCHOBBI 3HaTh: OCHOBHBIE MTOHATUSA TEOPUU
pemaTh CTaHaapTHBIC TEOPHUH YIIPABJICHUS B yIpaBieHUsT B HHPOPMAIIMOHHBIX
3a/1auu MH(OPMALIMOHHBIX CUCTEMaX U | CUCTEMaX.
podhecCHOHATLHOM yMEeT UX MPUMEHSTh B YMeTh: pemath 3aJ1auu, MPUMEHSS
JESITENIbHOCTH Ha npodeccnoHanbHOM OCHOBBI TEOPUU YIPABICHUS B
OCHOBE JeSATSIIbHOCTH MH()OPMAIMOHHBIX CHCTEMaX
nH(GOPMAIIMOHHON U Bananers: HaBbIKAMH IPUMEHEHUS
oubnuorpaduueckoit [1O pemenus 3amau
KYJIBTYPBI C npodecCHOHANBEHOM e TENbHOCTH
IPUMECHEHUEM
UH(POPMAaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHM U C
Y4ETOM OCHOBHBIX
TpeboBaHUit
uH(pOpMaLOHHON
0€3011aCHOCTH




4. O0beM IMCUUILTHHBI M BUABI y4e0HOI padoThI

aK.4acoB
Bun yueGHOH nesaTensHOCTH Beero 110 CEMECTPaM
7 cemecTp
1. AynuTopHble 3aHITHS, YaCOB BCETO, B TOM YHCJIE: 80 80
* 3aHATHA JIEKIIMOHHOI'O THUIIA, 32 32
* 3aHATHUS] CEMUHAPCKOTO TUTIA:
IIPAKTUYECKUE 3aHITHSI 48 48
na00paTOPHBIC 3aHATHUS - -
B TOM YHCJIC 3aHATUS B (HOpME MPAKTHUECKON MOITOTOBKU - -
2. CamocTosTenbHas paboTa CTYACHTOB, BCETO 100 100
— KypcoBas paboTa (IpoeKT) + +
3.IIpoMexyTo4HasT aTTECTAIIHS: IK3aMEH
9K3AMEH, 3a4em ¢ OYeHKOll, 3auem
O0BEM AUCHUINUIMHEI B 3a4E€THBIX €IUHULIAX 5 5
O0BeM OJUCILUIIIAHEL B aKaJl. Yacax 180 180

5. Copnep:xkanue IUCHUIVIMHBI, CTPYKTYPMPOBAHHOE 10 TeMaM
(pasgenam) ¢ ykazaHMeM KOJHYECTBA AaKaJeMHMYECKHX YacOB M BHIOB
Y4eOHBIX 3aHATHI

5.1. Conep:kanue TUCUUIJIMHBI

Tema 1. BBenenne B Teopuio ynpasieHusi. Teopuss aBTOMATH4€CKOI0

YHpaBJ€HUA: OCHOBHbBIC IIOHATUSL.

OOCHOBHBIE TOHATUS TEOPUM YIpaBiieHUsA. MEHEIKMEHT OpraHu3aluyd Kak OJHO W3
HanpaBJIeHU! Teopuu ynpasiieHus. [IpuHnunel MmeHexmenTa. Meroas!l ynpasienus. [logxomnbt
K yIpaBJeHHIO (po1ecCcHbIi U cucTteMHbli). Teopus aBromarnueckoro ynpasinenus (TAY).

IlocraHoBKa 3aaun ynpaBieHHs. DJIEMEHTHI CUCTEM ympasiieHus. DyHKIMOHAIBHAS U
CTPYKTypHasi CXeMa CUCTEMBI yIIPaBICHHUSL.

Knaccudukanus cucrem ynpasienus. Knaccudukanus cucteM ymopabieHHS 110
CTPYKType: DPa30MKHyTas CHCT€Ma YIpPaBICHHA IO BO3MYLICHHIO, 3aMKHyTas CHCTEMa B
MOJIO’KUTEIBHON U 0OPAaTHOM CBSI3IMHU, KOMOMHHUPOBAHHAS CUCTEMA YIIPABICHUSI.

Tema 2. /IlunaMuveckue 3BeHbs U X MaTeMaTH4ieckue moaenu. CBsa3u

Mexay HUMH. CTpyKTypHbIe Ipeodpa3oBaHus.

Jlunamuyeckue 3BEHbsT MW MX Kiaccuukanus, auddepeHianibabple  ypaBHEHUS.
MatemMaTtuueckue MOACIN JWMHAMHUYCCKUX 3BCHLCB. HepenaTquaﬂ (I)YHKI_[I/ISI JUHaAMHUYCCKOI'O
3BCHA.

Cs3u MCKAY AUHAMHUYCCKUMHU 3BCHBAMH W HAXOXKICHHC nepenaTquoﬁ (I)YHKI_II/II/I
CtpykrypHble npeoOpa3oBaHus cxeM (IepeHoC y3i1a, CcymMmaropa, MapajjieibHoe U
noCaeaA0BaTCIbHOC COCANMHCHNEC 3BCHLCB, CUCTCMEI C MOJIOKUTEIBHON B O6paTHOﬁ CBHBLIO).

Tema 3. Tumnossle curHajgbl. BpemMeHHble HM  4acTOTHBIE

XAPAKTEPUCTUKH JTUHAMANYICCKHUX 3BEHLEB

Tunossle curnans! (pynkuus Xeucaiina, .pyHkius Jupaka, rapMOHUYECKUE CUTHAIBI U
JIpyTHE.

BpemeHnHble XapakTepUCTUKHN — EPEXO0IHAS M UMITYJIbCHAs NepexoHast PyHKIUU.

YactotHsle xapaktepuctuku — AUX, ®UX, ADUYX.. Jlorapupmuueckuii macmrad.
JTAUX, JIOUX




Tema 4. YcroitunBocth 1 kKayectBo CY

[lonsitue ycroituMBocTU. AnreOpandyeckue M YaCTOTHBIE KPUTEpUU
ycrorunBoctu. Kpurepnii I'ypeuna, HaitkBucra, Muxaiiiona.

KauecTBeHHbIE MOKA3aTENM CHUCTEMBI YNPABJICHUS: BPEMS PETYIHPOBAHUSA,
NepeperyInpoBaHusl, 3HAYEHUE U BpeMsl IIEPBOTO MaKCcuMyMa
(4yBCTBUTEIBLHOCTD ), KOJIEOATEILHOCTb.

Tema 5. Koppexrupyromue ycrpoicrsa. IIM/] - peryasTop
Koppekrupyromue ycTpoicTBa: MOCIEN0BATEIbHbIE U NTapAJICIbHBIE U UX Ha3HAYCHUE.
[T ]I-perynsitop u ero coctapisatone. Haznauenne kaxaon cocrapistomei [T I-perynstopa.

5.2. Pa3lle.]'lbl, TEMbI JUCIHUIIJINHBI 1 BU/BI 3aHATHH

Bupel 3aHTHI, BKIIOYAs CAMOCTOSITEIBHYIO Kon
paboTy CTy/IEHTOB (B akaj.4acax) WHIUKATOpa
HaumenoBanwue pasnena, 3aHATHUS 3aHITHS camoc— TOCTHKCHUS
Ne TEMBI TUCITUTINHBI JIEKIIMOHHOTO | MpakTH4eckue/ | TosTe/bHas | KOMIETEHIIUU
/1 THIIA U3 HHUX B paborta
dhopme
IIPaKTUYECKON
MOJITOTOBKU
7 ceMecTp
1. | Tema 1. Benenue B 8 8 20 NJ-4 onx-s
TEOPUIO YIPaBICHHUS.
Teopus aBTOMaTH4ECKOro
yIpaBJICHUS: OCHOBHBIC
TTOHSTHSI.
2 | Tema 2 JluHaMH4eCcKue 8 24 20 W4 onxs
3BCHBS M UX
MaTeMaTHYeCKHUe MOJICIH.
CBs13u MEX]ly HUMHU.
CrpykTypHBIE
peoOpa3oBaHMUs.
3 | Tema 3. TUNOBBIE CUTHAJIBI. 6 - 20 U-4 onk-3
Bpemennsle 1 yacTOTHBIE
XapaKTePUCTHKU
JTMHAMHYECKHUX 3BCHBECB.
4, | Tema 4. YCcTOHUYUBOCTE U 6 8 20 WUJI-4 omnk-3
kauecTBO CY
5 | Tema 5. Koppektupyrolue 4 8 20 W-4 onk-3
ycrporictea. [TU]] -
PErynaTop
Hroro 32 48 100




5.2. llepeyeHb NPAKTHYECKHUX 3AHATHIH

No HaunmenoBanue paznena, HanmeHnoBanne mpakTHYECKOro 3aHsITUS O6Bem
n/n TEMBbI JUCIIUIINHBI JVICLIUTUIMHEBL B
akaJ. yacax
1 | Tema 1. Beenenue B AHanu3 paboTbl CUCTEMBI YIIPABIEHUS 110 8
TEOPHIO YIPABJICHUS. (YHKIIMOHAJIBHON cXeMe
Teopus aBTOMaTH4YECKOIrO
yIpaBJIEHUS: OCHOBHBIE
TIOHATUS
2 | Tema 2 JluHaMU4EeCKHE MoaenupoBaHu€e JIMHEHHBIX CUCTEM 8
3BEHbS U UX aBTOMATHUYECKOT'O YIPABJICHUS
MaTeMaTHYeCKNue MOAEIIH.
CBs13u MEX]ly HUMHU. Tunosble TMHAMUYECKUE 3BEHbSI CHUCTEM
CrpyKTypHBIE aBTOMAaTHUYECKOIO yIPaBJICHUS 8
npeoOpa3oBaHusl.
[TocTpoeHne MaremMaTHyecKuX Mojenen 8
AJIEMEHTOB CUCTEM YIIPABICHUS
3 | Tema 4. YcTOMUUBOCTD U HccnenoBanue ycTONYMBOCTH JIMHEUHBIX 8
kayectBo CY CHCTEM aBTOMAaTUYECKOI'0 YIPABICHHUS
4 | Tema 5. Koppexrupyromue | Hactpoiika peryasTopoB no rpagpukam 8
ycrporctsa. [TN]] - MEPEXOAHBIX TTPOIECCOB
perynarop
Hroro
5.3. Ilepeyensn 1a0OpPaTOPHBLIX PadoT
JlabGopaTopHbIe 3aHATHS HE IPEAYCMOTPEHBDI.
5.4. 3apaHus 1JIs1 CAMOCTOATEJIbHOM Pa0do0ThI CTYICHTOB
Ne HaumenoBanue pazzena, 3amaHusi, BOMPOCHI, TS O0BeM
n/n TEMBI JUCLIUTUINHBI CaMOCTOSITENILHOTO U3yUeHUs (3aJaHNs) | TUCIUILIIMHGI B
akaJ. yacax
1 | Tema 1. Beenenue B Teoputo | THIbI, BUbI OpPraHU3ALMOHHBIX
yrnpasneHus. Teopus CTPYKTYp ¥ NPUHLUIBI UX TTOCTPOCHUS
aBTOMATHYECKOTO C TOYKH 3pEHMSI MEHE/DKMEHTA
YIpaBJIE€HUS: OCHOBHBIE OpraHu3aluu
TTOHSITHSL.
2 | Tema 2 JluHamMu4eckue [IpeoOpazoBanue Jlamnaca.
3BEHbS U UX MaTeMatudeckue | OnepaTopHbIi METOJ PEIICHHUS
Mozenu. CBsizu MexAy HUMH. | TuddepeHIMaIbHbIX ypaBHEHUI
CrpykTypHBIE
peoOpa3oBaHMUs.
3 | Tema 3. TumoBsle CUTHAIIBI. CBs13b MeX1y IEpEXOTHON U
BpemeHnHbIe U 4acTOTHBIE MUMITYJIbCHOM NTEPEXOAHOMN
XapaKTEPUCTHKHI XapaKTepUCTHKAMHU.
JTUHAMHYECKHUX 3BEHbBEB. [Toctpoenue norapudpmuyueckux
YaCTOTHBIX XapaKTEPUCTUK IO
nepeaaTouyHON (PyHKITUH.
4 | Tema 4. YcTOHYMBOCTD U Kaxk onpenenuTes kaueCTBEHHbIE

kauvectBo CY

[IOKA3aTEJIM CUCTEMBI YIIPABIICHHUS 110
NIEPEXO0THON XapaKTEPUCTUKH.




5 | Tema 5. KoppekTupytrommue [Mpumepsr [TNU-, ITJ] —u IT -
ycrpoucrsa. ITN]] - peryisaropoB
perynarop
6 | BemmomHeHue KypcoBou
paboThI
Hroro

6. PacueTHo-rpajduueckas padora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBasi padora

KypcoBas  paGora mo  guctumiumHe  «Teopusi — ympaBieHus B
UH(GOPMAIIMOHHBIX CHCTEMax» MpeAcTaBiseT (OPMUPOBAHNE HABBIKOB aHAIN3a U
HACTPOWKH CHUCTEM YIIpaBJIEHUS C OOpaTHOW CBA3BI0O HA OCHOBAaHUU
(GYyHKIMOHAJIBHOTO W CTPYKTYPHOTO aHajiu3a ¢ MOJ00pOM  IapaMeTpoB
KOppekTupytomiero ycrporctsa, B Buae [N — perynsaropa, mais obGecrieueHus
KaueCTBEHHBIX MOKa3areseil paboTsl cucteMbl (mepeperynupoBanue = 20-30%,
YCTpaHEHHE OCTATOUYHOM OIIMOKU, YMEHBIIICHUE BPEMEHU PETYJIUPOBAHUS).

[TocTpoeHue CHUCTEMBI YIPABICHUS OCYIIECTBISETCS B BHAE MOJCIH
CUCTEMBI, COCTOAIICH W3 TUHAMUYECKHX MOJEJEH 3BEHbEB, MapamMeTpbl KOTOPBIX
paccuMTaHbl Ha OCHOBAaHWM HWCXOAHBIX JAaHHBIX B HMHUTAlMOHHOM cpelne
MATLAB/Simulimk.

Ilepen 3amuToil KypcoBOWM palOOThl HEOOXOIMMO MPOJAEMOHCTPUPOBATH
paboTy pa3pabOTaHHOTO MPOrPAMMHOIO OOECIEUYEHUS WM BHUACOPOIHK,
JEMOHCTPUPYIOIIUI CTPYKTYypy U palboTy pa3pabOTaHHOIO MPOrPaMMHOIO
oOecreyeHusl.

3amura npeacTaBiseT coOOW MyONMYHOE BBICTYIUIEHHE C IpEe3eHTaluuen
(BpeMs 5-7 MUHYT) U BOMPOCHI IO TEME KYPCOBOI pabOTHI.

3apanue. [l 3amaHHON (DYHKIIMOHAIBHOM CXEMBI CHUCTEMbI YIPABIICHUS
TEXHOJIOTUYECKUM  TMapaMeTpoM  (MHIWBHUIyaJbHBIC  3aJaHUs  BBIAAIOTCSA
IpernoaaBaTesieM) MPOU3BECTH CIEAYIOUINe paOOThI;

1. Omnucate o00mue 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHHS IIpoIlecca.
[TpousBectr HyHKIIMOHATBHBIN U CTPYKTYPHBIA aHATN3 CUCTEMBI.

BrisiBUTh W ommMcaTh BCE DJIEMEHTHI CHCTEMBI, CUTHAIIbI, JEHCTBYIOIIUE B
CUCTEME, CIIOCO0 Iepeiayll YIpaBIIiOIIero BO3ACHCTBUS HAa OOBEKT yIpaBIICHUSI.
BrisiBUTH BO3MyIIAIONIME BO3ACHCTBUSA HA PEryJIHpyeMmblil mapametp. Onucartb
paboThl CHUCTEMBI YIpaBiCHUS MPU M3MEHEHHMHM 33JIalollero BO3JEUCTBHUS U
BO3MYIIAIOIIETO BO3ACHUCTBUS

2. IlocTpouTh JUHAMUYECKHE MaTEMaTHYECKHME MOJENH BCEX AJIEMEHTOB
cUCTEMBI. JJis ATOrO JUIsl KaXIO0ro 3JIEMEHTAa CUCTEMBbI MOCTPOUTh CTPYKTYPHYIO
CXEMY C yKa3aHUEM BXOJHOTO M BBIXOAHOTO CUTHAJIOB, OINpPEAENIUTH (BHIOpPATH)
JIMANa30Hbl KX U3MEHEHUS, TOCTPOUTh CTATUYECKYIO XapaKTEPUCTHUKY.

Ha ocHoBaHMM macnopTHbIX (JIUTEpPaTypHBIX) JAHHBIX IOCTPOUTH
MEPEXOIHYI0 XapaKTEPUCTUKY. OmNpenenuTh IUHAMUYECKYIH) MaTEeMaTHYECKYIO
MOJIEJIb B BHJIE TIEPEAATOYHON (PYHKITUH.



Oco0oe BHMMaHUE YAEIUTHh MOCTPOEHUIO M OMNHCAHUI0 MaTeMaTH4ECKOU
Mozenu oObekTa ynpaBiaeHus. [loCTpOUTh CTPYKTYPHYIO CXE€MY CHCTEMBI C
nepeIaToYHbIMU (PYHKITUSIMU BCEX AJIEMEHTOB.

3. [IlpoBecTn [OMHaMHYECKMH aHalW3 pPabOThl CHUCTEMBbI METOJOM
MaTEeMaTUYeCKOro MojenupoBaHusa. Onucarb OCHOBHBIE 3aKOHBI PEryJIMPOBAHUS
UX CTPYKTYpHBIE CXEMbI, MAaTEeMaTHUYECKHUE MOJEIU COCTABJISIONIMX M TOJIHOTO
[N -perynaropa. [locTpouTs M omucaTh CTPYKTYPHYIO CXEMY MOJEIUPOBAHUS
aHaIM3UpyeMol cuctembl ympasieHuss B Simulink cucrembr MatLab. Metomom
MAaTEMATHYECKOTO MOJICIUPOBaHus npou3Bectu HacTpouky [N/ — perynstopa.

4. Onpenennuth Ka4yeCTBEHHbIE MOKA3aTeIN PadOThl CUCTEMBI YIPaBICHUS.
HalinenHple mapaMeTpbsl peryisTopa JOJDKHBI — 00€CIeYMBaTh — IMOITYYEHHUE
nepeperynupoBanusi 20- 30%, ycTpaHeHHWE OCTAaTOYHOM OIIMOKH, OOECIeYUTh
YMEHBIIIEHUE BPEMEHH pEryJIHpOBaHUS NyTeM BBojaa JudepeHInaaIsHONn
COCTABJISIFONIEH perysropa.

5. Cnenatb BBIBOJ,.

Homep BapmanTa ormnpezensieTrcss HOMEPOM CTYyJIEHTa B CHHCKE TPYIIIIbI.
DyHKIIMOHAIIbHASI CXeMa CUCTEMBbI YIPABICHUS TEXHOJIOTUYECKUM MPOIECCOM JIsI
BBITIOJIHEHUSI KOHTPOJIBHOW PabOThl MOXKET OBbITh MNPEIJIOKEeHAa CTYJIECHTOM IIO
COIJIaCOBAHUIO C IIPETOIABATEIIEM.

[Ipumepsl BapuaHTOB:

Bapunant 1. Crcrema ynpasicHia PAcX0I0M PEarcHTa Ha BRIXOAE PEAKTOPA. Bapuant 2. Crcrema ynpasicHus PACXOI0M PEAreHTa Ha BHX0IE PEakTopa
Ha pue_ T11 npusenena pyHKIMOHATBHAS CXEMA CHCTEMBI YIIPABIEHUS YPOBHEM pe- Ha pue. 112 npuse/iesa (yHKUNOHANBHAS CXEMA CHCTEMBI VIPARICHIUS PACXOA0M
AreHTA B XHMHYECKOM B PLAKTOPRE. PLarcHTa Ha BRIXOAC XHMHYECKOTD PeakTopa.

Puc. I11. DyHKUMOHAILHAS CXEME CHCTEMB! YIIPABICHUS YPOBHEM

PeAreHTa IyTeM KOPPEKTHPOBKI PACXO/A HA BXOJE Pic. 12, DyHKUHOHANLHAS CXEMA CHCTCMbI YIIPABICHHA PACXOAOM

pearcHTa NyTeM KOPPEKTHPOBKH CKOPOCTH HACOCA HA BHIXOJE

OGBEKTOM yTIpaBIeHHA ABISETCH Xiumiseckuii npouece s pextope. Ha sxon s pe- OOBERTOM YIPABIEHHA ABIACTCH XHMUMECkHiT npouece B pexrope. Ha sxon s pe-
AKTOP NOCTYTIAKT JBE KOMIOHEHTEI, COOTBETCTBEHHO, ¢ PACXOLOM M KoHUeHTpauwmed G1, AKTOP NOCTYNAKOT ABE KOMIIOHEHTBL, COOTBETCTBEHHO, ¢ PACXOAOM K KoHuerTpauuel G1,
Cl u ¢ pacxogom u konuentpadueii G2, C2. [lonyuaemslii B pesyasTaTe XUMHYECKHX pe- C1 u ¢ pacxogom u konuerTpauueii G2, C2. Monyuaemuii B peayisTaTe XEMIMECKHX pe-
aKUHii PEAredT BLIBOANTCS U3 peakTopa ¢ pacxofoM G i koHuenTpaumeii C. aKiuii peareHT BRIBOAMTCA 13 peakTopa ¢ pacxonom G u koHuenTparmedi C

CrouT 3aj1a4a CO3IATE CHCTEMY YNIPABICHHA YPOBHEM CArEHTa B PEAKTOPE IyTEM CToHT 30142 COMIATE CHCTEMY YIPABIEHHA PACXOJOM PEAreHTa HA BEIXOIE Peak-

KOPPEETHPOBEH pacxoa nepsoil komnonentsl G1. TOPA NYTEM KOPPEKTHPOEKH CKOPOCTH HACOCE HA BRIXO/IC PEKTOPA.



Bapuant 3. CucTema yNpasieHus YPOBHEM PEATEHTA B PEAKTOpE

Ha puc. 113 npusenena dyHKIMOHATBHAR CXEMA CHCTEMBI YIPABICHUS YPOBHEM pe-

AreHTa B XHMHYECKOM PEAKTOpPE

3 o x=Huex

Puc. [13. DyHKUHOHANLHAS CXEMA CHCTEMBI YIPABICHHS YPOBHEM
pearesTa nyTeM KOPPEKTHPOBKH PACX0/IA HA BRIXOAE

O0bexToM ynpasieHHs ABISeTCH XHMHYeckHii npouece s pexrope. Ha sxon s pe-
AKTOP NOCTYNAKT ABE KOMIOHEHTBL, COOTBETCTBEHHO, € PACXOAOM W KoHueHTpaunei G,
C1 u ¢ pacxosiom u kounentpanmed G2, C2. lMonysaemelii B pesyisTate XHMHYECKHX pe-
AKIMi peareHT BLIBONTES W3 PEAKTOPA ¢ pacxoiom G i koruenTpaimeii C

Cront 3a1aua paspaloTars CHCTEMY YIPAEICHHS YPOBHEM PEAreHTa B PeakTope

[YTEM KOPPEKTHPOBKH CKOPOCTH HACOCA HA BRIXOAE PEKTOpd.

Bapuant 4. Cuctema ynpasiens NPoLEccoM OPHEHTAIMOHHON BRITAAKH NOIHIPONTIIE-

HOBOA HHTH.
Ha puc. 114 npusenena gyHKUHOHATBHAN CXEMA CHCTEMBIE YIPAB/ICHHA CHIOHR

HATHHEHHS BOMOKHA NPH OPHEHTAIHOHHON BLITHHKE MYTEM KOPPEKTHPOBKH CKOPOCTH

BAIBLUCE HA BRIXOJC.

OpisenTansonHas nes,

O“ 1

Or]

Puc. [14. DyHRUHOHANBHAN CXEMA CHCTEMBL YIPARICHIS CHIOH HATHRECHHA BOIOKHA
1PH OPUEHTAUMOHHOT BBITIKKE (1Y TEM KOPPEKTHPOBKH CKOPOCTH BAILUECE HA BLIXOAE

OBBEKTOM YIPABICHHA ABIAETCA NPOUECC OPHEHTALMOHHOID BHITAIHEAHUA MOJIH-
nponienoBoii HuTH. OPHEHTALMOHHAA BRITAIKEA OJY4AETCH 38 CHET PASHHLEL CKOPO-
credl Baneues Ha sxoae B1 u seixoge B2, Cuna narskenna namepaeres garauxom JIH ¢
npeodpasosarenem [P Ynpasnsommm so31eHCTEHEM ABIRETCH CKOPOCTh BBIXOIHBIX
sanbues B2, KoTopas KOPPEKTHPYETCH 1Y TEM HIMEHEHUS HAIPIKESHNUS, 101BAEMOI0 HA
ABHIATE/b C PErYIATOPA HATAXKEHHA YEPES NIEKTPOHHBI YCUIHTE b,

CrouT 3a1a4a paspaboTaTh CHETEMY YIPABICHHA HATHKCHHEM HHTH B IIpoLEcce

OPHEHTAUMOHHOMN BBITSHKH.

8. KypcoBoii npoekT
Kypcosoii npoexm ne npedycmompen.

9. KonrTposabHas padora
Koumponvnasa paboma ne npedycmompena.

10. OuneHouyHble cpeAcTBA sl NPOBeJeHHUs TEKYLIEro KOHTPOJIA H
MPOMEKYTOYHOI aTTecTaunu

OueHuBaHue pe3ylbTaTOB OOyYEHHST 1O JWCIUIUIMHE U YPOBHS
c(hOpPMUPOBAHHOCTU KOMMETEHIUNA (YaCTH KOMIIETCHIIMN) OCYIIECTBISETCS B
paMKax TEKyIIero KOHTPOJsS YCIEBAEMOCTH U MPOMEXKYTOYHOW aTTECTaluu B
cooTBeTCTBUM ¢ DOHAOM OLEHOYHBIX CPEICTB.

11. YueOHO-MeTOAMYECKOE 00ecnIeYeHue TUCIUIIINHBI

11.1. PexoMeHayemas Jureparypa

1. 3apy6a H.A. Teopus ynpasnenus : yueOHoe mocobue / 3apyda H.A.
— Kemeposo: Ky3zbacckuii rocyapcTBEHHBIN TEXHHYECKUN YHUBEPCUTET UMEHU
T.®. T'opbaueBa, 2022. — 82 c. — ISBN 978-5-00137-291-2. — Texkcr:
AIEKTPOHHBIN // IPR SMART: [caitT]. URL:
https://www.iprbookshop.ru/128410.html — Pexxum poctyna: ans aBTOpH3HP.
IIOJIb30BATEIIEN

2. Porau, B. . Teopusi aBTOMaTH4YECKOro yIpaBJCHUs: YUYEOHUK st
By30B / B. . Porau. - 4-¢ u3z. , crepeot. - MockBa: MOU, 2020. - ISBN 978-5-
383-01417-2. - Tekct: anextponHsbiit / DbC "KoHcynpTaHT cTyaeHTa" : [cailT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785383014172.html - Pexum
JIOCTYMA : TI0 MOJIIUCKE.

3. CosaaoB C.JHO. Teopusi aBTOMAaTHYECKOTO YMPABICHUS: YYCOHUK /
CwsanoB C.HO. — Mocksa: Aii [lu Ap Menua, 2022. — 286 ¢. — ISBN 978-5-
4497-1606-4. — Texkct: omektponuwni // PR SMART: [caiit]. — URL:



https://www.iprbookshop.ru/120288.html — Pexum poctyma: s aBTOPU3HP.
nosb3oBareneit. - DOI: https://doi.org/10.23682/120288

4, AntunoBa A.H. Teopuss aBTOMaTHyecKoro ympaBiieHUs: ydeOHOe
nocoone / AntunoBa A.H. — Tiomenb: TroMeHCKUI WHIYCTpUATbHBIN
yHuBepcutet, 2022. — 78 c. — ISBN 978-5-9961-2837-2. — Tekcr :
AJIEKTPOHHBIN // IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/126815.html — Pexum pocTyma: aas aBTOPU3HP.
[lonp30BaTenen

d. KoBanés JI.A. Teopuss aBTOMATHYECKOrO YMpaBiCHUs: ydeOHOE

noco6ue / Kosanés JI.A., lllapsikoB B.A., lllapskosa O.JI.. — CanxTt-IletepOypr :
Cankr-lleTepOyprckuii  rocyIapCTBEHHBI ~ YHUBEPCUTET  MPOMBIIUICHHBIX
TexHOJOorui u au3aiHa, 2020. — 80 ¢. — Texkcr : anekrponnsiii / [PR SMART :
[catiT]. — URL: https://www.iprbookshop.ru/118417.html — Pexum nocryma:
JUIsS aBTOpU3Hp. Hojb3oBateneit. - DOI: https://doi.org/10.23682/118417

6. Kum, C. A. Teopust ynpasienus : yueOHUK st OakanaBpos / C. A.
Kum - Mockaa : JlamkoB u K, 2016. - 240 c. - ISBN 978-5-394-02373-6. - Tekcr :
anexktpouubit  // OBC "Koncyaprant ctymenTta" : [caiit]. - URL

https://www.studentlibrary.ru/book/ISBN9785394023736.html - Pexxum moctyma :
TI0 TIOJTITHCKE.

7. bypranosa JI.A. Teopus ynpasnenus : npaktukym / bypranosa JLLA.,
Baduna 1O.A.. — Kazanp : Kazanckuil HalMOHAJIBHBIA HCCIEIOBATEIbCKUN
TexHonoruueckuii yausepcutet, 2017. — 100 c¢. — ISBN 978-5-7882-2344-5. —
Tekct : onektponnsii //  IPR  SMART : [caiit] —  URL:
https://www.iprbookshop.ru/95045.html — Pexxum poctyna: mnst aBTOpPHU3UP.
IIOJIb30BATEIIEN

8. [lerpakoB, [O. B. Teopus aBTOMAaTHYECKOTO  YNPABJICHUSA

TEXHOJIOTMUYECKUMU CHCTEeMaMH : ydeOHOoe mocoOue il CTYACHTOB BY30B /
[Terpakos 1O. B. , IpaueB O. U. - MockBa : Mammunoctpoenune, 2008. - 336 c. -
ISBN 978 5-217- 03391 1. - Tekcr : onekrtponusii // DbC "KoHcynbTant
cTyaeHTa" [caitT]. - URL :
https://www. studentllbrary ru/book/ISBN9785217033911.html. - Pexxum moctyna :
10 MOATHCKE.

Q. bapmeroB FO.II. Teopus aBTomaTmueckoro ympasieHusi (KypcoBoe
npoeKkTupoBanue) : ydeOHoe mnocooue / bapmeroB IO.II., bamamosa E.A.,
I'aBpusioB A.H.. — Boponex : BopoHEXCKHI TOCYIapCTBEHHBIN YHUBEPCUTET
UHXEeHEepHBIX TexHosorui, 2020. — 108 c. — ISBN 978-5-00032-467-7. — Tekcr

3JIEKTPOHHBIN // IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/106453.html — Pexxum poctyna: ans aBTOpH3HP.
ITonb3oBarenen

11.2. llepuoguveckue U3IaHUsI
He ucnone3yrores

11.3. HopMaTHBHO-NIPaBOBbI€ AKTHI U HHbIE MPABOBLIE JOKYMEHTHI
I'OCT 34.602-2020 MadopmaliioHHbIE TEXHOJIOTMH. KOMILIEKC CTaH/IapTOB


https://www.iprbookshop.ru/120288.html
https://doi.org/10.23682/120288

Ha aBTOMATU3UPOBAHHBIC CHUCTEMBbl. TEXHUYECKOE 3aJlaHu€ Ha CO3JjaHue
aBTOMATU3UPOBAHHOMN CHCTEMBI.

I'OCT 19.201-78 Texuuueckoe 3amaHue. TpeOoBaHUS K COJSPKAHUIO U
0(OpPMIICHUIO

I'OCT 15.016-2016 Cucrema pa3paOOTKU M MOCTAHOBKH MPOIYKIHUUA Ha
npous3BoACTBO. TexHuyeckoe 3amanue. TpeOoBaHHS K  COJACPKAHUIO U
0(OpPMIICHHIO.

11.4 IlepeyeHb 31eKTPOHHO-00pPa30BaTEJIbHBIX PECYypCcOB

1. VYdyeOHo-MeTomuyeckue MaTepuanbl 1o guciumuHe  «Teopus
yopaBieHusT B MH(DOPMAIMOHHBIX CHCTEMax» (3JIEKTPOHHBINA 00pa30BaTENIbHBIM
pecypc pasmemieH B MOC OTU (pmmman) CI'TY wumenn [arapuna 1HO.A\)
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=816

2. Caiit OTU (pumuan) CI'TY umenu arapuna FO.A. (http://techn.sstu.ru )

11.5 D71eKTPOHHO-0MOIMOTEYHbIE CUCTEMbI
1. «OBC IPR SMART»,

2. «9BC elibrary»

3. ObC «kKOHCVYJIBTAHT CTYAEHTA»

11.6. Pecypchl HH(POPMANMOHHO-TEIEKOMMYHUKAIIMOHHON  ceTH
«AHTepHeT»

11.7. IleyaTHbIE U 3JIEKTPOHHBIE 00pPa30BaTe/IbHbIE pecypchl B (popmax,
aJANTUPOBAHHBIX [UIS CTYACHTOB ¢ OIrPAHMYEHHBIMH BO3MOKHOCTAMH
310POBbA (IJIs TPYII U IOTOKOB ¢ TAKUMM CTYJA€HTAMHU)

1. ApantupoBanHas Bepcus HOb, nmga wucnonb3oBaHus HWHBaNWIaMu M
JIUIIaMH C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI

Obyuarowuecs uz yucaa uneanuoos u auy ¢ OB3 obecneuenvt neuamuwvimu u
(unu)  INEKMPOHHLIMU — 00paA308ameNbHbIMU — pecypcamu 8  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUIM UX 300PO8bS.

12. UHdopManMOHHO-CIIPABOYHBIE CHCTEMbI U HNpodeccHOHAIBbLHbIE
0a3bI JaHHDBIX

OOyuaromuMcest obecriedeH A0cTyn (ymaleHHBIM TOCTYI), B TOM YHUCJE B
cllydae IPUMEHEHUS AJIEKTPOHHOTO 00yUYeHHs, TUCTAHIIMOHHBIX 00pa30BaTEIIbHbIX
TEXHOJIOTWM, K COBPEMEHHBIM MpodecCUOHATBHBIM 0a3aM  JaHHBIX U
MH(OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 Ilepeyenb HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM
https://elibrary.ru

12.2 Ilepeyenb npoeccCUOHATBHBIX 023 JAHHBIX
He ucnone3yrorcs


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=816
http://techn.sstu.ru/
https://elibrary.ru/

12.3 IIporpammHoe obecnieyeHue

OOpasoBaTenbHBIN MpoIecc MO JAUCIHUIUIUHE OOecTeueH HEOOXOAUMBIM
KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOJHO PacHpOCTPaHSEMOTO MPOTrPaMMHOTO
oOccrieyeHus, B TOM YHCJIC OTCYSCTBEHHOTO MPOU3BOACTBA  (MOICHKHUT
OOHOBJICHHIO MTPH HEOOXOIUMOCTH).

1) JIuneH3nOHHOE MPOrpaMMHOE 00eCIICYCHNE

Microsoft Windows 7, Microsoft Office 2010.

MATLAB/Simulimk (6ecratabrit anamorScilab/Xcos)

2) CB00OOIHO pacIpocTpaHIeMOe IPOrPaMMHOE 00ECIICUCHHE

Bbpay3zepst Opera, Edge

Kaxnpiii  oOywaromuiics B  TEYeHHME BCEro mepuoaa  oOydeHus
o0ecrieunBaeTCs MHAWBUIYaTbHBIM HEOTPAHMYEHHBIM JOCTYIIOM K JJIEKTPOHHO-
OUOIMOTEYHON cHCTEME M JJIEKTPOHHOW WH(POPMAIMOHHO-00Pa30BaTEIbHOM

cpere.

13. MaTepuaibHO-TeXHHYECKOe O0ecreYeHne

OOpa3oBarenbHbI Ipoliecc OOecreyeH Yy4yeOHBIMU ayAMTOPUSIMH IS
MPOBEICHUS YUCOHBIX 3aHATUN JICKIIMOHHOTO THUIA, 3aHATUNA CEMUHAPCKOIO THIIA,
TPYNIOBBIX W WUHIWBUIYAIbHBIX KOHCYJBTAIMM, TEKYyIIEr0o KOHTPOIS U
IIPOMEKYTOUYHOM AaTTeCTallud, NOMEIICHUSIMHU Il CaMOCTOATEIbHOM paboThl
CTYJEHTOB.

VY4eOHblE ayAUTOPUM OCHAUIEHHBI OOOpPYAOBaHUEM U TEXHUYECKUMH
CpeACTBaMH OOYYEHHUsI, KOTOPBIE BKJIIOUAIOT B ce€0s y4eOHYIO0 MeOeb, KOMIUICKT
MYJIbTUMEIUMHOTO 000PYI0BaHHUS, B TOM YHCIIE IEPEHOCHOTO (IIPOEKTOP, 3KPaH).

[Tomenienust st CaMOCTOATENBHOM padOThl O00YYAIOLIMXCS OCHALIEHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOJAKIIOUECHUS K ceTu «MHTEepHET» 1
o0ecrieueHneM JocTyna B 3JIEKTPOHHYIO HH(OPMalMOHHO-00pa30BaTEIbHYIO
cpeny OTU (bunman) CI'TY umenu ["arapuna FO.A.

PaGouyto mporpamMmmy coctaBui Z %ﬁf{/ /Koxanosa E.P.
09.06.2023



14. lono/iHeHMs1 ¥ U3MEHEHUs1 B pado4eil mporpaMmme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. kadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Mpencenarens YMKC/YMKH / /




