MUHUCTEPCTBO OBPA30OBAHUSA U HAYKHA
POCCHUHCKOH ®EJEPAIINN
denepanbHOE rOCYIapCTBEHHOE OIOIKETHOE 00Pa30BATEIBHOE YUPEKICHUE
BBICIIET0 00Opa30BaHUs
«BOpOHEKCKHIN TOCYJapCTBEHHBI TEXHUYECKU YHUBEPCUTET)

YTBEPKIIAIO
A
Jlexan (axynpreTal 7 He6ombcun B.A.
«05» yons 2018 r.
PABOYAS ITPOI'PAMMA
TUCIATITHHEI

«Y1paBjiacHHUE B OMOTEXHMYCCKUX CHCTEMAaX)

Hanpasiaenue noaroroBku 12.03.04 buoTexHMYECKHe CUCTEMBI U TEXHOJIOT U

Ipo¢uiabs MeHEHKMEHT U YIPABICHUE KAYECTBOM B 3/IDABOOXPAHEHUN

KBanupukanus BbIIyCKHUKA OaKaiaBp

HopmaTuBHblii nepuon odyuenuss 4 ronxa/ 4 roxa 11 mecsien

dopma o0yueHust oOuHas / 3a09HASA

I'ox navyasa moarorosku 2018

ABTOp TIpOTrpaMMBI % / /Koposun E.H./
3aBenytomuii kadenpoi

CucTeMHOro aHanu3a u

YIPABIIEHUS B ME/IUIMHC)

cucTeMax ' ~ [Poguonos O.B./
PykoBoautens OTTOIT C%/‘“%HHOHOB O.B./

/

Boponex 2018



1. HEJA U 3AJAYU JUCITUTTJINHBI
1.1. Heau aMCOMIJIMHBI O3HAKOMJIEHHE CTYJCHTOB C TEOpHEeH U
METOJaMHU  aBTOMATHMYECKOIO W  aBTOMATH3UPOBAHHOTO  YIPABJICHUS,
INPUMCHSIEMBIMA TIPHM  CO3JIaHMM  OHMOTEXHUYECKHX CHCTEM Pa3IuYyHOTO
Ha3HAYCHUS U aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS 3/IPAaBOOXPAHCHUEM.
1.2. 3apayum OCBOEHUN AUCIHHUIUIMHBI O3HAKOMJICHHE CTYJICHTOB C
Teopuel U MEeTOJJaMU aBTOMaTHYECKOT0 M aBTOMATU3UPOBAHHOTO YIIPaBJIEHHUS,
NPUMEHSEMBIMU TIPU  CO3JIaHUM OWOTEXHHYECKHX CHCTEM Pa3IMIHOTO
HA3HAYCHUS U aBTOMATU3UPOBAHHBIX CHCTEM YIIPABJICHUS 3IPABOOXPAHCHUEM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucrunnnHa «YTpaBieHue B ONOTEXHUUECKUX CHCTEMax» OTHOCUTCS K
TUCIUIIIMHAM ~ 9acTH, (QOPMUPYEMOW YYaCTHHUKAMU OOpPa30BATEIHHBIX
oTHoOIIeHuH 010Ka b1.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JUCHUTIJIMHE
[Ipouecc wm3ydyeHHs IUCUUIUIMHBI «YTpaBleHHE B OHMOTEXHUYECKHX
CHCTEMax» HaIlpaBJIeH Ha (JOPMUPOBAHUE CIETYIOINUX KOMIIETEHIUH:
[1K-1 - C1ocoOHOCTBIO BBIOJIHATH SKCIIEPUMEHTHI U UHTEPIPETUPOBATH
pE3yNbTATHI IO MPOBEPKE KOPPEKTHOCTH U 3(PPEKTUBHOCTU PELICHUI
[1K-2 - ['oTOBHOCTBIO K YYaCTHIO B IIPOBEICHUHN
MEIUKO-OMOJIOTUYECKHX, HKOJOTUYECKUX U HAy4YHO-TEXHUYECKHUX
UCCJIEIOBAHUM C NPUMEHEHHEM TEXHHUYECKUX CPEICTB, MH(OPMAIMOHHBIX
TEXHOJIOTUI U METOI0B 00paOOTKU PE3YIIHTATOB

Pe3yabTaThl 00yueHHs, XapaKTepU3ywime

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

[MK-1 3HATh TEXHUYECKOE U MPOrpaMMHOE 0OecTieueHne
CHCTEM aBTOMATH3AIIMH OMOMEIUIIMHCKUX
UCCIIeIOBaHUM B (PM3HOJIOTHYECKOM, OMO(U3UIECKOM
1 HEeWPO(U3NOJIOTHYECKOM IKCIIEPUMEHTE

yMeTb 3(PHEeKTUBHO OPTaHU30BaTh OOPAOOTKY U
MIPE/ICTABIICHUE DKCIICPUMEHTAILHBIX JTAHHBIX

BJIAJIETh HABBIKAMM MCTIOJIb30BAHUS TUIIOBBIX
MporpaMM aBTOMAaTHU3AIMHA UCCIICIOBAHUN B
MEIUIMHCKUX CUCTEMAX

[1K-2 3HATh 3a]1a4d YIPABISIEMOTO
MEUKO-OMOJIOTUYECKOI0 SKCIIEPUMEHTA, PellaeMble
C IPUMEHEHHEM COBPEMEHHBIX TEXHUYECKHUX
CPE/CTB; MPUHIIMIIBI, TEXHUYECKUE CPEACTBA U
METO/Ibl OpraHU3aIuu MEIUKO-OUOJIOTUYECKOTO
HKCIEPUMEHTA

YMETH UCITIOJIB30BATH ITOJTYYCHHBIC 3HAHUWA IIPpH
opraHm3an MCIUIHNHCKOT'O SKCIICPUMCHTA C




IMPUMCHCHUEM TCXHUYCCKHUX CPEACTB

BJIAJICTh HABBIKAMU MCIIOJIb30BAHUS TUIIOBBIX
YCTPOWCTB U MPOTPaMM aBTOMAaTHU3aLUN
UCCIICIOBAaHUM B YIIPABISIEMOM MEIUIIMHCKOM U
OMOJIOTUYECKOM SKCIIEPUMEHTE

4. O BEM JUCHUIIJIMHBI

O6HIaH TPYAOCMKOCTb AUCHHIIIINHBI «YI'IpaBJIeHI/Ie B OMOTEXHUYECKHUX

CHCTEMax» COCTaBJIAET 5 3.€.

Pacnpez:eneHHe TPYAOCMKOCTHU NUCHHUILINHEBI 110 BUJIAM 3aHATUN

ouyHasi gopma oOyueHust

. Bcero | CemecTpbl

Buapl yueO6HOM paboThI HACOR >
AyAuTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncae:
Jlexknun 36 36
JlabopaTtopusie pabotsl (JIP) 36 36
CamocrosiTesibHasi padoTa 72 72
Yackl Ha KOHTPOJIb 36 36
Buibl npoMeXyTOYHOM aTTecTaiuu - + +
IK3aMEH
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.ejl. 3) 3)

3a04Hast popma 00y4eHUs
. Bcero | Cemectpsl

Bunpr yueGHOM paboThI HACOB 9
AyauTOpPHBIE 3aHATHS (BCEro) 18 18
B Tom uncre:
Jlexnnn 10 10
JlabopaTtopusie pabotsl (JIP) 8 8
CamocTtosiTeibHas padoTa 153 153
KontpouabHasi padora + +
Yacel Ha KOHTPOJTb 9 9
Buael npomMexxyToyHOM aTTecTalui - + +
IK3aMEH
OO01mast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.e]. 3) 3)




5. COAEPKAHME JIMCHUILTAHBI (MOYJIST)

5.1 Coaepxanue pa3aejoB JUCHUILTHHBI

TPYA0EMKOCTH 10 BUIaM 3aHSTHIA

ouHasi gopma o0yueHust

U pacnpeaesieHne

HawnmenoBanue TeMbl

Conepxanue paszena

Jleknn

JIab

3aH.

CPC

Bcero,
yac

BBezeHure B TEOPHUIO YIpaBICHHS
B OMOJIOTHYECKHUX U
MEIMIMHCKUAX CHCTEMAX.
OCHOBHBIE TIOHSATHSI TEOPHU
ABTOMATHUYECKOTO YIPABICHUSI.

IIpenMeT TUCHMILTHHEL M €T0 3aa4H.
Kpatkas cripaBka 0 pa3BUTHH TEOPUU
ynpaBieHHs. 3HaUCHUE Pa3BUTHUS TEOPUH
YNpaBJIEHUS JUIS MOJAETHPOBAHHS
MOBEJICHUSI OMOTOTUUECKUX CUCTEM U
CHHTE3a CHCTEM aBTOMAaTHIECKOTO
yIIpaBiIeHHs PU3NOITOTHIECKIMHI
¢ynkunsamu opranusMa. CTpykrypa
COIEPKAHMS AUCIUIUINHEI U €€ CBSI3b C
JpYTMMH AUCLUIIMHAME y4eOHOTO
t1aHa. OCHOBBI TEOPUH YIPABICHUSL.
OO0uire moHATUS 00 yIpaBIeHUH. 3a1a4n
TEOPUH aBTOMaTHYECKOTO YIPABICHUS.
[TpUHIMITEI TOCTPOSHHUS CUCTEM
ABTOMATHUYECKOTO yrpaBieHus. [IpuHnnn
BO3MyIIeHHs. [IpUHIUIT OTKIIOHEHMSI.
[TpuHIMI TyalbHOTO YIIPaBICHHS.
Knaccuduxanus cucrem
ABTOMATHUYECKOTO YIPaBICHUS.
Ynpasnenue n nHpopmaTuka. Pomrp
ABTOMATHYECKHUX U
AQBTOMATH3UPOBAHHBIX CHCTEM
YIIpAaBJICHHS B 3]JPAaBOOXPAHECHHH.

16

AHann3 TNHEHHBIX CHCTEM
ABTOMATHYECKOTO YIPABICHUS.
JluHaMHUYEeCKUE U YaCTOTHBIC
XapaKTePUCTHKH.

JluneiiHas Teopusi aBTOMaTUYECKOTO
ynpasnerus. Kiaccugpukanus TuHEHHBIX
cucteM. JInHeapu3auus HEMMHEHHBIX
(dhyHKIMiL. MeTo KacaTeabHOM U METON
CeKyIIel. AHATUTUIECKUI METO
OIpeJIeNICHUs] CTATUYECKUX
xapakrepucTuk. Ilepenarounas
¢GyHKIMSA. AITOPUTM MOTyYEHHS
nepenaToyHol GyHKIMU 3BeHa
aBTOMAaTUYECKOU CHCTEMBL.
JluHaMIdecKue XapaKTepPUCTHKH 3BEHBEB
aBTOMAaTHYECKHUX cHCTeM. IMmynbcHast n
nepenatovHast GyHKOuH. YacToTHBIE
xapakTepuctuku. Jlorapupmuaeckas
AYX. Tunossle XapaKTepUCTUKH
TUIIOBBIX 3BEHBEB.

MHOroypoBHEBbIE HEpapXUUECKUe
CHCTEMBI YIIPaBIEHHS. XapaKTePHUCTHKH
pENEeHHBIX U HMITYTIbCHBIX CHCTEM.

18

MareMaTtndeckoe ONMCcaHue 1
aHaJIN3 MPOLIECCOB YIPABJICHUS B
OpraHusMme.

IMonsiTHe TOMEOCTa3a U PEryIHPOBAHIE
napameTpoB 6nocucteM. CTPyKTypHBIE
CXEMBI CUCTEM aBTOMaTHYECKOI0
yIpaBlieHHs, IPUMEHIEMBIX B
OMOTEXHUYECKUX M MEIULIMHCKUX
ammaparax u cucremax. CraTudeckue u
JUHAMUYECKHE XapaKTePUCTUKI
OHMOJIOTHYECKUX CHCTEM.

[Ipumeps! Moaenelt TIOKaJIbHBIX
OHMOJIOTHUECKHUX CUCTEM YIpaBICHUS:
MoJieIb TeMOJUHAMHUKH, MOJIETIb
(hapMaKOKHHETHKH, MOJIEIIb CHCTEMBI
TEPMOPETYIISALUH, MOJECTUPOBAHHE
TOBEJICHYECKHUX PEaKIuii.

14

AHaIN3 U CHHTE3 CUCTEM
ABTOMATUYECKOT'O YIIPABJICHUS.

CTpyKTypHBIE CXEMBI ¥ IEpPEJaTOTHBIE
(YHKIINT aBTOMAaTHIECKHX CHCTEM.
[Ipeobpa3oBaHue CTPYKTYPHBIX CXEM.
BrusiHre oOpaTHOM CBS3M HA MapaMeTphbl

16




U XapaKTEPHCTHKH 3BEHHEB
aBTOMaTH4ecKux cucreM. [lepenarounsie
(YHKIMY aBTOMAaTHYECKHUX CHCTEM.
YacToTHbIe XapaKTEPUCTHKU
aBTOMATHYECKUX CHCTEM.
Hcnonw3oBanue neneit Mapkosa asist
OIMCAaHHUSA CHCTEM aBTOMATHYECKOIO
YHpaBJICHHS.

VCTONYUBOCTh M KAYE€CTBO
aBTOMATHYCCKUX CHCTEM.

[lonsiTue ycrounBocTU
aBTOMATHYCCKUX CHCTEM.
AnreGpanvecKue U 4aCTOTHBIC KPUTCPHU
YCTOWYMBOCTH aBTOMATUYECKUX CUCTEM.
[TonsTue 3anaca ycroitunBoctr. OneHka
KadecTBa aBTOMAaTUYECKUX CUCTEM.
Merton Tpaneuuu.

WHTerpansHble KPUTEPUU KayecTBa
MePEeXOIHBIX IPOLIECCOB.

16

VHTemIeKTyaabHbIe CHCTEMBI
ynpasinenus. [Ipumenenue UCY
B OMOMeIHIHHE.

WHTennekTyanbHbIe CHCTEMBL
yrpasieHus. [[pHHIUITEI OpraHu3aun
HCY. UCY npoueccoM UCKYCCTBEHHON
BeHTWIsAIMH Jerkux. UCY Ha ocHOBe
skcnepTHeIX cucteM, HCT, HeueTkux
MHOJKECTB M ACCOIMATMBHOMN IMAMSITH.

16

Crieniuuka >KUBOH CUCTEMBI U
ylnpaBieHne GU3HOIOTHIECKUMU
CHCTEMaMH.

Omnpenenenne OHOIOTHYECKON (KUBOK)
cuctembl. CTPYKTYPHBIC CXEMBI
yrpasieHus B 6uocucremax. Mepapxuu
LeJeil B )KUBBIX CUCTEMaX. AKTHBHOE U
MACCUBHOE YIPaBJICHHE B OMOCHCTEMAX.
CucreMa reHeTHIECKOTO YIPaBICHHS
ouocucremsl. CrcremMa
(hU3HOIOTUIECKOTO YIPaBICHHS
OHOCHCTEMEL.

14

YnpasieHue npoueccamMmu
JIUarHOCTUKU U JICYECHUs Ha
OCHOBE JIOTHYECKOTO
MOZENUPOBAHNS,
JUHAMHYECKOTO
MPOTPaAMMHPOBAHUS M TEOPUH

urp.

OCOOEHHOCTH YIIPABIICHHUS IPOLIECCOM
nedeHus. XapaKTepUCTUKH 00BeKTa
yIIpaBJIeHHs IIpH JiedeHuH. [lonsTne
MHKpPO- ¥ MaKpOAWHAMHKH IIpoIIecca
nedeHus. [lapameTpsl yrpaBieHus
MPOIECCOM JeUEHHsI. ATANTHBHBIE
AJITOPUTMBI YIIPABICHNUS MIPOLECCAMU
JIMarHOCTUKY U JICUCHHSI.
IIporno3upoBanue U MOAEIUPOBAHNE
npu ynpasneauu B BMC. Jloruueckoe
MO/JIEJTMPOBaHKE IIPU YIPaBICHUU
MpoIeccaMi IUAarHOCTUKH U JT€IEHHS.
3amaqn TEOPUH UTP B YIIPABICHUN
MPOIECCOM JICIEHHSI.

3amaun JUHAMHYECKOTO
IIPOrpaMMHPOBaHMs Kak Ipolecca
yIpaBlieHUs. YIIPaBIeHHE COCTOSHUEM
opraHn3ma B OMOTEXHHYECKHX CHCTEMax
Ha OCHOBE AMHAMUYECKOTrO
POTPaMMHPOBAHHSI.

18

ABTOMaTH3a1us MPOLECCOB
YIIpaBIEHHS B
3/[paBOOXPAHEHUH.

CrpykTypa 1 HHPOPMAITHOHHOTO
obecrieuenrie ACY mporeccom JIeueHHsI.
Tunst ACY ¢ pa3HO# riTyOuHOM
aBTOMAaTH3allluH.

16

Uroro

36

36

72

144

3a04Hasi Gopma 00yueHus

HaumenoBaHue TeMbl

Cogepxanue pasjena

Jleknn

JIab

3aH.

CPC

Bcero,
yac

BBenenne B Teopuro yrpaBiIeHHs
B OHOJIOTHYIECKHX U
MEJHUIHCKUX CHCTEMaXx.
OCHOBHEBIE TIOHATHS TEOPHU
ABTOMATHYECKOTO YIIPABIEHUS.

ITpeamMeT QUCHUILUIHHBI U €0 3aa4H.
Kparkas cripaBka 0 pa3BUTHH TEOPUH
yIIpaBieHus. 3HaUCHUE PAa3BUTHUS TEOPUH
yIpaBJIeHus U1 MOJETUPOBAHHS
MOBEJCHHSI OMOJIOTHYECKUX CUCTEM H
CHHTE3a CHCTEM aBTOMAaTHYECKOr0
ynpasieHus: pU3N0TOTHYECKUMU
¢ynkuusmu oprannzMa. CTpykrypa

18

19




COZIEPKaHHS AUCLUIUINHBI U €€ CBSI3b C
JpYTMMH AUCLUMIMHAME y4e6HOTO
riaHa. OCHOBBI TEOPUH YIPABICHUS.
OOmue noHATHS 00 yIpaBiIeHNH. 3atadn
TEOPUH aBTOMAaTHYECKOTO YIPABICHUS.
ITpUHIMIIE TOCTPOCHHUS CHCTEM
AQBTOMAaTHYECKOTO yIpaBieHus. [IpuHImn
BO3MyIIeHUs. [IpHHIUIT OTKIOHEHHS.
IMpuHIWMI TyalbHOTO YIPABICHHUS.
Knaccudukarus cucrem
aBTOMATHUYECKOTO YIPaBICHUS.
VYnpasnenue u nuapopmaruka. Poib
ABTOMATHYECKHUX U
AQBTOMATH3UPOBAHHBIX CHCTEM
YIIpaBJICHHS B 3/JPaBOOXPAHECHHH.

AHanu3 TMHEHHBIX CHCTEM
ABTOMATHYECKOTO YIIPABICHUS.
JlnHAMHUYECKUE U YaCTOTHBIC
XapaKTePUCTUKH.

JIuneiiHas Teopusl aBTOMaTUYECKOTO
ynpasnenus. Knaccudukanus TuHeHHBIX
cucteM. JInHeapu3anus HEMUHENHBIX
¢ynkuumit. Meton kacaTessHOH 1 METO
cekylel. AHaTUTHYECKUIA METO
OIpEeJIeNICHUS. CTATUYECKUX
xapakTepucTuk. Ilepenarounas
(hyHKIUSA. ATTOPUTM MOTYIEHUS
nepeIaToYHON (QYHKIMN 3BEHA
ABTOMAaTUYECKOU CHCTEMBL.
JluHaMuYecKue XapaKTePUCTUKH 3BEHbEB
aBTOMAaTHUYECKHUX CHCTeM. VIMIynbCcHas 1
nepenarovHas GpyHKuuH. YacToTHbIE
xapakTepucTuku. Jlorapudmudeckas
AYX. Tunossle XapaKTepUCTUKH
THUIIOBBIX 3BEHbBEB.

MHoOroypoBHEBBIE HEPAPXUIECCKHE
CHCTEMBI YIIPaBJIEHHS. XapaKTePHUCTHKH
peNeHHBIX U UMITYTIbCHBIX CHCTEM.

16

22

MareMaTu4ecKkoe OMMCaHuE U
QHAJIN3 MPOLIECCOB YIPABICHHS B
opraHmu3Me.

ITonsTHE TOMeocTa3a U peryaupoBaHue
napameTpoB 6nocucteM. CTPyKTypHBIE
CXEMBI CUCTEM aBTOMaTHYECKOIO
yIpaBlleHUs, IPUMEHIEMBIX B
OMOTEXHUYECKHUX U METHIIMHCKIX
ammaparax u cucremax. CraTudeckne u
JUHAMHYECKNE XapaKTePUCTUKI
OMOTOTHUECKUX CHCTEM.

IIpumeps! Mozenel T0KanbHBIX
OMOJIOTUYECKUX CUCTEM YHPABIICHUS:
MOJIeIb FeMOIUHAMUKH, MOJIETIb
(hapMaKOKHHETHKH, MOJIENb CHCTEMBI
TEPMOPETYIIAIIN, MOAETUPOBAHNE
MTOBE/IEHYECKUX peaKIuil.

18

19

AHaIn3 U CHHTE3 CUCTEM
aBTOMATHYECKOTO YIPaBJICHUS.

CTpyKTypHBIE CXEMBI ¥ IEPEJATOTHBIE
(YHKINY aBTOMAaTHYECKHX CHCTEM.
IIpeo6pazoBaHue CTPYKTYPHBIX CXEM.
BnusHue oOpaTHOH cBA3M Ha mapaMeTpsl
U XapaKTepPUCTHKU 3BEHHEB
aBTOMAaTHYECKHX cucTeM. [lepenaTounsle
(YHKIMT aBTOMAaTHIECKHX CHCTEM.
YacToTHBIE XapaKTEePUCTHKH
ABTOMATHYECKHUX CHCTEM.
Hcnons3oBanue 1eneit Mapkosa 1uist
OIHCAHUS CUCTEM aBTOMAaTHYECKOTO
YHpaBJICHUS.

16

21

YV CTOMYNBOCTE M KAYECTBO
aBTOMATHYECKUX CHCTEM.

[TonsiTue ycrounBocTH
aBTOMAaTUYECKUX CHCTEM.
AnrebpandecKkue 1 9aCTOTHBIE KPHTEPHH
YCTOMYMBOCTU aBTOMAaTHYECKUX CUCTEM.
[TonsTue 3amaca ycrounBoctu. O1ieHKa
KauyecTBa aBTOMATHYECKUX CUCTEM.
Merton Tpanenuu.

HHTerpanbHble KPUTEPUH KauecTBa
HEepeX0IHBIX IPOLIECCOB.

18

19




NHTeNIeKTyalIbHbIE CHCTEMBI
ynpasnenus. [Ipumenenue UCY
B OMOMEIULIMHE.

HHTennexryanbHble CUCTEMbI
ynpasneHus. [IpHHIUNbI opranu3anuu
NCY. UCY npoueccoM HCKYCCTBEHHON
BeHTWIsIIMH Jerkux. UCY Ha ocHOBe
skcnepTHbIX cucteMm, HCT, HeueTkux
MHOECTB M aCCOIIMATHBHON MAMSITH.

18

19

Crieniuuka >KUBOH CUCTEMBI U
yIpasieHHe GU3HO0IOTHYECKUMH
CHCTEMaMH.

Onpenenenyie 6MOIOTHYECKON (KUBOK)
cucteMbl. CTPYKTYPHBIE CXEMBI
ynpasieHus B buocuctemax. Mepapxun
LeNei B )KUBBIX CUCTEMaX. AKTUBHOE U
MAaCCUBHOE YIPaBIICHHE B OMOCHCTEMAX.
CucreMa reHeTHYECKOTO YIIPaBICHUS
ouocuctemsl. Crucrema
(DU3HONOTHYECKOTO YIPaBICHUS
OHMOCHCTEMEI.

17

18

VYpasneHue npoueccamu
JUaTHOCTUKH U J€YEHUS Ha
OCHOBE JIOTHYECKOTO
MOJIEIIMPOBaHMUS,
JTUHAMHYECKOTO
IPOTPaMMUPOBAHUS U TEOPUU

urp.

OCOOEHHOCTH YIPaBICHHUS MIPOLIECCOM
nedeHus. XapaKTepUCTHKH 00BbEeKTa
YIIpaBJIeHHs IIpH JiedeHuH. [lonsTne
MHKpPO- ¥ MaKpOJAWHAMHKH TIpoIiecca
nedeHus1. [lapameTpsl yrpaBieHusS
HPOLIECCOM JICUEHHsI. ATaNITHBHBIE
AJITOPUTMBI YIIPABICHNUS MIPOLECCAMU
JIUarHOCTUKY U JICICHHS.
IIpornosupoBanue 1 MOAEITHPOBAHNE
npu ynpasneHnn B BMC. Jloruueckoe
MOZENMPOBAHNE NP YIIPABICHUN
HpoLeccaMy TUarHOCTUKH U JICUCHHUSI.
3agaun TEOPUU UTP B YIIPABICHUN
HPOLIECCOM JICUCHHSI.

3agaqn TUHAMUYECKOTO
HMpOrpaMMHPOBAHHS KaK Iporecca
yIpaBleHHs. YIIPaBICHNE COCTOSIHUEM
OpraHn3Ma B OMOTEXHHIECKHUX CHCTEMax
Ha OCHOBE ANHAMHYECKOTO
POrPaMMHPOBAHMSI.

16

17

ABTOMAaTH3aLHUS TPOILECCOB
YIpaBlICHHS B
3/IpaBOOXpPaHEHHH.

CrpykTypa 1 HHOPMAIMOHHOTO
obecrieuenne ACY mpoueccom JIeUeHHUsI.
Turer ACY ¢ pa3Holt rryOuHO#

16

17

aBTOMAaTHU3alluu.

HToro 10 8 | 153 171

5.2 IlepeueHb 1a060paTOPHBIX padoT

Ounas ¢popma o0yueHust

1. OmnpenencHue mnepeaaTOUYHOM,
xapaktepuctuk CAY

2. Ormpenenenue mepeaaTOYHOM,
XapaKTepUCTHUK TUIIOBBIX 3B€HbeB CAY

3. Omnpesenenrie 4acTOTHBIX XapakTepuctuk CAY

4. Omnpenenenne ycrowunBoctu juHerHo CAY mo Kputepuro
['ypBuna

5. OmpeneneHne YCTOWYMBOCTH JIMHEHMHOM
MuxaiiioBa

6. OmnpeneneHue YCTOWYHMBOCTH JIMHEUHOM
HavikBucra

/. Omnpenenenue ycrtounBoctu JuHetHOM CAY 1o wmetony
J-pa3ouenus

8. Teopust urp

9. OTueTHOE 0OOOIIAIOIIIEE 3aHATHE

3aouyHas popma 00y4eHHs

1. Omnpenenenue mnepeaaTOYHOM,

MIEPEXOJHOM U HMIYJIbCHOM

MIEPEXOJHOM U HMIYJIbCHOM

CAY 1no xpureputo

CAY 1no xpureputo

NIEPEXOHOM W UMITYJILCHON




xapakrepuctuk CAY
2. OnpenenieHne 4acTOTHBIX XapakTepucTtuk CAY

6. MIPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBUM C y4eOHBIM IJIAHOM OCBOEHHUE IUCIUIUIMHBI HE
MpeaycCMaTpuBaeT BBIMOJHEHUE KypCOBOro TMpoekTa (paboThl) WM
KOHTPOJILHOHM paOOThI JjIsl OUHOUW (OPMBI OOyICHHUS.

B cootBercTBUM ¢ Yy4eOHBIM IIJJAHOM OCBOCHHE JUCIHILTAHBI
IpeIyCMaTPUBACT BBIMOJHEHWE KOHTPOJBHBIX paboT B 9 cemecTtpe ans
3a09HOM (POPMBI OOyUEHUHI.

[IpumepHas TeMaThka KOHTPOJIBHON paboThl: «VcciienoBaHue cucTeM
aBTOMATHYECKOTO YIPABICHHUs. YTPABICHUE IPOLECCAMH JIHATHOCTUKU M
JICYEHUS Ha OCHOBE TEOPUHU UTPH

3anauu, pemaeMble MPU BBHITTOJTHEHUH KOHTPOJIHHOU PabOTHI:

- Ananu3 ycroitunBoctd CAY Ha ocHOBe Kputepus Muxainosa

- Ananu3 ycroitunBoctu CAY Ha ocHOBe kputepus HalikBucra

- YpaBiieHHE MPOIIECCAMU AUATHOCTUKHU U JIEYEHUSI HA OCHOBE TEOPUU
urp

7. OHEHOYHBIE MATEPHUAJIBI JIS1 ITPOBEJAEHUSA
MNPOMEXYTOUYHOM ATTECTAIIUU OBYUYAIOIIIUXCS 11O
JAAUCIHUIIJIMHE

7.1. Onucanme moOKa3aTeJjed W KpPUTepUeB OLEHUBAHUS
KOMIIETEHIMI HAa Pa3jIMYHBbIX 3Tanax MX (POPMHPOBAHUS, ONHCAHUE
IIKAJ OLleHUBAHUS

7.1.1 ITan Tekylmero KOHTPOJIA

Pe3ynprarel TEKymiero KOHTPOJISI 3HAaHMM M MEXCECCHOHHOMN
aTTeCTalluM OLIEHUBAIOTCS IO CIEAYIOIIEN CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAH).

PesyabTaTbl 00y4yeHus,
Komme- XapaKTepHsyiote Kpurepuu ATTECTOBaH He arTecToBaH
TeHIUs copmupoBannocTh OLICHUBAHUS
KOMIIETCHIIUH

IK-1 3HaTh TexHudeckoe u |KontponsHas padora Brimonnenue pabdor Hesbinonnenue
MIpOrpaMMHOE nepes 1a0opaTopHOA B CPOK, paboT B CpOK,
obecrieuenne cucteM [pabortoii. TecTupoBaHHe  |IpexyCMOTPEHHBIN B| IPEXyCMOTPEHHBIN B
aBTOMAaTH3ALUH 3HaHUI TEOPETUYECKOTO pabounx pabounx
OMOMETUITMHCKUX Mmarepuana porpamMmmax porpamMmax
HCCJIEIOBAaHUN B
(U3HOJIOTTYECKOM,
O6norznuecKoM 1
Helpodusnonornaec
KOM 3KCIIEPHMEHTE
yMmeTh 3QpexTuBHO |BrIimonHeHue Brimonaenue padbot Hesrinonnenue
OpraHu30BaTh nabopaTopHOl pabOTHI. B CPOK, paboT B CpPOK,
00paboTKy H OreHKa yMEHUSA MIPEIYCMOTPEHHBIN B| TPEeTyCMOTPEHHBIN B
MpeICTaBIECHUE 3¢ (HEeKTHBHO OPraHU30BaThH pabouunx paboumx
9KCHEPUMEHTAIBHBIX [00paboTKy 1 NIporpaMmMax IIporpaMmax
JTAHHBIX MPEJICTABICHUE




IKCIICPUMCHTAJIbHBIX
JaHHBbIX.

BJIaaACTh HABBIKAMH

3amura 1abopaTopHOH

Brimonuenue padot

HeBrpinonHnenue

UCIIONIb30BAHMS pabotsl. O1ieHKa BlaieHHs B CPOK, pabor B cpok,
TUIIOBBIX IPOTPAaMM  |HaBBIKAMH HCIIOIB30BAHUS |[IPEAYCMOTPEHHBIH B| IPEAYCMOTPEHHBIH B
aBTOMaTH3AINN THUTIOBEIX IPOTPaMM pabounx pabounx
HCCIIEJOBaHHH B aBTOMAaTH3aINI Tporpammax MporpaMmmax
MEIUIMHCKUX HCCIIE0OBaHNH B
CHCTEMaX MEIUIMHCKUX CHCTEMAaX

IIK-2 3HATh 3a/1a4H Kontpomnpras padora Brmonaenne pador | Hesrmmonunenue
YIPaBIIEMOTO nepex 1a0opaTopHOM B CPOK, paboT B CpOK,
Meauko-Onosnormdec [padotoil. TecTupoBaHue  |IpexyCMOTPEHHEIH B| IpeTyCMOTPEHHEIH B
KOT'0 DKCIIEPUMEHTA, [3HAaHUH TEOPETUUECKOTO pabounx pabounx
pelaemMsle ¢ Mmarepuana porpammax nporpammax
MIPUMEHEHUEM
COBPEMEHHBIX
TEXHHYECKHUX
CPEACTB; IPHUHIIUIIBI,
TEXHHYECKHE
CpeacTBa U METOMBI
OpTaHM3aINN
MeIUKO-OnoIornyaec
KOT'0 SKCIIEPUMEHTA
YMETh UCTIONIB30BaTh |BrImonHenne Bemonuaenue pador |  HesbimonHeHue

HCIIOJIB30BAHUS
TUTIOBEIX YCTPOMCTB
U TIpOTpaMM
aBTOMAaTH3allNHA
HUCCIIEIOBAHUI B
YIpaBIIEMOM
MEIUILIMHCKOM U
OHMOJIOTHYECKOM
JKCIIEPUMEHTE

pabotel. O1ieHKa BiIaICHUS
HaBBIKAMU HCIIOJIE30BAHUS
THUTIOBEIX YCTPOMCTB U
MPOTpaMM aBTOMATH3AINN
HCCIIEIOBAHUI B
YIpaBIIeMOM
MEIULMHCKOM U
OHMOJIOTHYECKOM

9KCIEPUMEHTE

B CPOK,
NpeIyCMOTPEHHBIH B
pabounx
nporpaMmax

MTOJTyYCHHBIC 3HAHUS |TabopaTopHOil paboTHI. B CPOK, paboT B CpOK,
MIpH OpraHu3aluu Ornenka yMeHHst MPEeIyCMOTPEHHBIHN B| MPEayCMOTPEHHBIN B
METUIITHCKOTO WCIIOJIb30BATh MOJYUYEHHBIC pabouunx paboumnx
SKCIIEPUMEHTa C 3HAHUSI IPU OPTaHU3AINH nporpaMmmax mporpaMmmax
MIPUMEHEHUEM MEUITTHCKOTO
TEXHUYECKHUX IKCIIEPUMEHTA C
CpeaCTB MIPUMEHEHUEM

TEXHUYIECKHX CPEJICTB.
BIIIETh HaBbIKaMu  |3amura JabopatopHoit Brimonuenue padbot Hesrinonnenue

paboT B CPOK,
NpeIyCMOTPEHHBIH B
pabounx
nporpaMmax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MpOMEKYTOUYHOTO KOHTPOJISI 3HAHHMM OIICHUBAIOTCS B [
ceMecTpe JJ1si O4HOM (hopMbl OOYUEHHS TI0 YETHIPEXOAITLHON CUCTEME:

«OTIIUYHO»,
«XOpPOoUIO»;

«KYAOBJICTBOPUTCIBHO»,
CHCYHOBJICTBOPHUTCIILHO)).

Komme | Pesyabrater obyuenns, Kpure
. c"g(‘)’;;;;‘(’)'gyﬂ“;';‘c':i oﬁl::H OTJIMYHO Xopouo Viosa. Heynosa.

TECHITUS KOMIIETeHI[UH BAHUS

TIK-1 |3HaTh TEXHHYECKOE M Tect |Brmonnenwne| Bemonnenue | Bemmonnenne | B Tecte
IIPOrPaMMHOE Tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | Mmenee 70%
obecrieueHne cucTeM 100% 90% 80% TIPAaBUIIBHEI
aBTOMAaTH3aIH1 X OTBETOB
OMOMETUITUHCKUX
HCCIIEIOBAaHUN B
(hU3MOTOTHIECKOM,




OMO(pU3NICCKOM U
Helpodu3noIornIeckomMm
SKCIIEPUMEHTE
yMeTh 3P PEKTHBHO Pemen 3amaun  [IIpomemonctp|I[Iponemonct | 3anauu He
OpraHu30BaTh 00pPabOTKY|He pelIeHs B HpOBaH p HpoBaH peTIeHs!
1 TIpEeICTaBIICHIE cTaHza ITOJTHOM BEPHBIHA X0 | BEpHBIN X0
SKCIEPUMEHTAIBHBIX PTHBIX | oOBeMe u pemeHus peIIeHs B
JTaHHBIX MIPaKTH | MOJYYEeHBI | BCeX, HO HE | OOJBIIMHCTB
YECKUX BEpHEIC MOTTyYCH e 3aj;a4
3a7a4 OTBETHl  |BEpHBIN OTBET
BO BCEX
3a;avyax
BJIQJICTh HABBIKAMU Pemen 3amaun  [IIpomemonctp|I[Iponemonct | 3anauu He
HCIIOJIb30BaHMS THUIIOBBIX |U€ peuieHsl B HUPOBaH p UpoBaH pelieHbl
MporpaMm MpUKIA [  TOJHOM BEPHBIN XOJ | BEpHBIHA X0
aBTOMAaTH3aIUU JTHBIX o0BEeME 1 penieHus pelieHus B
HCCIIEIOBAaHUH B 3aja4 B | MOJyYeHBI | BCeX, HO HE | OOJIBIIMHCTB
MEIUIIMHCKUX CUCTEMAaX |KOHKpe BEpHbIE TOJIy4€eH e 3aj1a4y
THOM OTBETHl  |BEPHBIM OTBET
mpeame BO BCeX
THOU 3ajadax
obmacr
u
TIK-2 |3Harte 3amaun Tect Brmomnnenue | Bemmonnenue | Beimonnenne| B tecte
YOPaBIIIEMOTO Tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | MmeHee 70%
MEINKO-0HOJIOTMYECKOr0 100% 90% 80% MIPABUIIBHBI
JKCIIEPUMEHTA, X OTBETOB
penraeMele ¢
MIPUMEHEHHUEM
COBPEMEHHBIX
TEXHUYECKUX CPEJICTB;
TIPUHIIAIIEL, TEXHUIECKUE
CpencTBa M METOJBI
OpTaHU3aAIIH
M€INKO-0HUOJIOrHIECKOTO
JKCIIEpPUMEHTA
YMETb MCIIOJIb30BAaTh Pemen Bagaun IIponemonctp| [Iponemoncr | 3anauu He
MOJYYCHHBIC 3HAHUS TIPH |1e pelIeHBI B HpOBaH P ©pOBaH peTIeHBI
OpTaHU3aAIIH craHja ITOJTHOM BEPHBIHA X0 | BEpHBIN X0
MEJIUIIMHCKOTO PTHBIX o0beMe U penieHus peuieHus B
AKCIIEPUMEHTA C MIPaKTH | MoJlydeHsl | BCeX, HO He | OOJIBIIMHCTB
MIPUMEHEHHUEM YECKHX BEpHbBIE MOJTy4eH e 3a/1a4
TEXHUYECKUX CPEJICTB 3a7a4 OTBETHl  |BEPHBII OTBET
BO BCEX
3aJauax
BIIa/IETh HaBBIKAMU Pemen 3amaun  [IIpomemonctp|IIponemoncT | 3amauu He
HCIIOJIH30BAHMS THUIIOBBIX |He pelIeHBI B HpOBaH P ©pOBaH peIIeHBI
YCTPOWCTB M IPOTPaMM  |TIPHKJIA |  TTOJTHOM BEPHBIHA X0 | BEpHBIN X0
aBTOMAaTH3alUU JIHBIX o0BeMe U pemeHus peIIeHS B
HCCIIEIOBAaHUH B 3aja4 B | MOJyYeHBI | BCeX, HO HEe | OOJIBIIMHCTB
YIPaBIIsIEMOM KOHKpe BEpHbIE MOJIy4€eH e 3aj1a4y
MEJIMIIUHCKOM 1 THOU OTBETHl  |BEpHBII OTBET
OHOJIOTMYECKOM npeamMe BO BCEX
JKCIIEpPUMEHTE THOU 3a7a4ax
obacr
31

7.2

IlpuMepHBbIA TMEepeYeHb OLEHOYHbIX CPeaACTB (THIOBbIE
KOHTPOJIbHBIE 3a/laHMsl WJU HHble MaTepuaibl, He0OXoaAMMbIe JIsi
OLIEHKH 3HAHWH, YMEHUI, HABLIKOB U (WJIH) ONBITA AeATeJILHOCTH)

7.2.1 TlpumepHblii mnepedYeHb 3aJaHUii sl MOATOTOBKM K



TeCTHPOBAHUIO
1. [TepenaTounas GyHKIMs aBTOMAaTHYECKON CUCTEMBI IPUMEHSIETCS JJI1 OICHKH:
JMHAMHYECKHUX CBOWCTB 3BEHBEB;
CTaTUYECKUX CBOWCTB 3BCHBCB;
B 000MX CIIy4asiX.
2. Ecnu oOpaTHasi CBsA3b YUMTBHIBAET M3MEHEHHUE BBIXOJHOI'O CHUI'HAJA MO BPEMEHM, OHA
Ha3bIBACTCS:
JKECTKOM;
rUOKOi;
TJIABHOM.
3. Kakue XapaKkTepHCTUKU aBTOMATUYECKHX CHCTEM HA3bIBAIOTCS IEPEXOAHBIMH, HIIH
BpPEMEHHBIMU?
CTaTMUYECKUE XAPAKTEPUCTUKH 3BEHBEB;
JUHAMHYECKHE XapaKTEPUCTUKHU 3BEHBEB.
4. ObpatHas CBsi3b, CUTHAJ KOTOPOW BBOJUTCS B OXBAUYEHHOE €10 3BEHO C TEM K€ 3HAKOM,
YTO Y MOCTYMAOIIAs Ha BXOJ 3JIEMEHTA CPABHEHHUS 3a/laHHas BEIIMYNHA, Ha3bIBACTCA:
MIOJIOKHUTEIbHASE 00paTHasl CBA3b;
ruOkast oOpaTHasi CBSI3b;
OTpHLIaTeNIbHAs 00paTHast CBA3b.
5. Kako#t u3 xputepueB npu aHaIn3e YCTOWYMBOCTU CHUCTEM OTHOCHTCS K YaCTOTHBIM
KpUTepUsim?
kpurepuii Payca;
kputepuii ['ypsuna;
Kputepuii Muxainosa.
6. J11s1 olleHKH KayecTBa PErylIupOBaHUS CUCTEM ITPUMEHSETCSL:
Meron [-pa3ouenus;
METO/]| TpaIeLuii;
Meroa Muxaiinosa-HalikBucra.
7. Ecnu oOpatHas CBsI3b MepelaeT CUTHAJ ¢ BBIXO/1a 3B€HA Ha 3JIEMEHT CPaBHEHHUS
IPOMOPLUOHAILHO BBIXOAHON BEIMUYMHE, TO OHA Ha3bIBAE€TCS:
OTpPHULATENBHOM;
MOJIOKUTEIBLHOM;
TUOKOI;
JKECTKOMU.
8. Kakoil u3 kpurepueB Hpu aHalU3e YCTOMYMBOCTH CHCTEM HMCIIONB3YyeT rojorpag,
MOCTPOEHHBIH 10 NepeaTOYHON (PYHKIIUU Pa3OMKHYTONH CUCTEMBI:
kputepuil HalikBucra;
Kputepuil Muxaitnosa;
o0a KpuTepus.
9. CoBOKYITHOCTh 00BEKTA PETYTUPOBAHHS U aBTOMATHYECKOTO PETryIIATOpa Ha3bIBACTCS:
CHUCTEMOM aBTOMAaTUYECKOTO PErYIMPOBaHMS;
ABTOMAaTU3UPOBAHHON CUCTEMOM PETyJINPOBAHUS;
PETYJINPYIOIIUM OPIaHOM.
10. PazoMKHYyTast aBTOMaTH4eCKast CHCTEMa — 3TO:
cucrema 0e3 oOpaTHOM CBS3H;
CUCTEMa C Pa30MKHYTOM 00paTHOM CBS3BIO;
cucrema 0e3 BHyTpeHHEH 00paTHOI CBSI3H.
7.2.2 IlpumepHbIii NepeyeHb 3aIaHUH 1JI51 pellleHus] CTAaHIAPTHBIX
3aaa4
1. Eciin B Xoze yiedeHus Bpaya Ha K-M miare «BOJIHYeT OBICTpOE M3MEHEHHE MOKa3aTels
3¢ (}EKTUBHOCTH JI€UEHUS B CTOPOHY >kemaemoro» (Ajp), TO Uisl NPUHATHS PELICHHH
HEO00XO0IMMO HCIOJIb30BATh CIEAYIOIINE Al TUBHbBIE AITOPUTMBI:



k-1 1 _

1) plkzpli P2 =1-— P1 ,Tae y< =y exp{ S|gn[A1“-A&k]}
l+7/ k

2) pk AT pk g pk “ = 1 (Al Al

Pl = I 2 — 1 7Fﬂe _7/ exp SlgnA2 A2 )

1+7/k k
k-1 k

3) sz:u, P*=1-Pf,rme y“ =y em{lslgn[Af‘l-Af]}
1+7/k k

4) py = P

, B =1-P, rnie " =7kexp{13ign[Az“~Azk]}-
1+7/k k

2. Ecnu B Xo71€ jieucHus Bpaya Ha K-M 11are «BOJIHyeT MEIJICHHOC H3MEHEHHE MTOKa3aTeIs
3 PEKTUBHOCTH JIEUEHUS B CTOPOHY KeimaemMoro» (Ap), TO g NPHHATUS peUICHUN
HEO00XO0IMMO HCIOJIb30BATh CIICIYIONINE aJalTHBHBIC AJITOPUTMBI:

1) pr AT PR =1 BK e =5 em{lsign[Af“Af]}:
1+7/k K

k-1 k 1 .

1+y
k-1, k

3) pi=l2 *r B =1-PF me 7 =y em{isign[AflAk]}:
1+7/k k

4) sz — P2 +?/ Plk =1- sz , TIe ]/k :7/k eXp{ESign[A:_l . Ag]}
1+7 k

4) sz Lk

— P“=1-P,rme y* =y* exp{%sign[Azkl : Aﬁ]}

1+y

3. Ecnu «aipourpsiBaHie» mpoliecca JICYCHUS IPOBOUTCS Ha BECh MIEPHOJL JICUCHHSI 110
CIPOCKTHPOBAHHOMY JITOPUTMY ONITUMAIILHOTO JICYSHHSI, B KOTOPOM IPEAyCMaTPHBACTCS
y4acTue Jevalero Bpaya, TO Takasi CTpaTeruss UMHTAIIMOHHOTO MOJICITHPOBAHHUS
Ha3bIBACTCS:

1) cTparerus nedamiero Bpava;

2) onepaTUBHAs CTPATETHUS;

3) mporpammHas CTpaTerus;

4) aropuTMUYECKast CTPaTeTusl.

4. Kakas mojcucremMa OTCyTCTBYET B CTPYKTYp€ aBTOMaTH3UPOBAHHOM CUCTEMBI
YIpaBJICHUA MMPOLHECCAMH JUATrHOCTHUKHU U JICUCHUA!

1) moacucTeMa TUIOBBIX CXEM JICUEHMUS;

2) moacucTemMa UCTOpUi OOJIe3HH;

3) moacuctemMa MOAEIUPOBAHNS;

4) noacucTeMa aBTOMaTU3UPOBAHHOTO BHIOOPA TAKTUKH JICUEHUS,

5) moacucTeMa NpOrHO3UPOBAHUS UCXO0/1a POLIecca JUAarHOCTHKY.

5. llepenatounas ¢pynakmus W (S) = TSK 1 COOTBETCTBYET:
_+_

1. uneanpHOMY MU depeHIUPYIOIIEMY 3BEHY;
UJECAIBHOMY YCUIIUTEIHOMY 3BEHY;
U7eabHOMY UHTETPUPYIOIIEMY 3BEHY;
MHEPIUOHHOMY TU(PepeHIIPYIOLIEMY 3BEHY;
MHEPLHOHHOMY (allepHOJNUYECKOMY) 3BEHY;
WHEPLIMOHHOMY UHTEIPUPYIOLLEMY 3BEHY.

ook owm



6. [lepenarounas pynkmus W (S) = KS cooTBercTByer:
1. wuneansHOMY nuHepeHIupyOIEMy 3BEHY;
2. uJealbHOMY YCHIUTEIHLHOMY 3BEHY;
3. WIeaTbHOMY HHTETPHUPYIOLIEMY 3BEHY;
4. wuHepunoHHOMY U (HEPEHIUPYIOIIEMY 3BEHY;
5. WHEpIUMOHHOMY (anepHOIUIECKOMY) 3BEHY;
6. WHEPUMOHHOMY MHTETPHPYIOLIEMY 3BEHY.
7. Buonornyeckyro CHUCTEMY MOXHO HpPEJICTaBUTh B BUIEC JBYX B3aUMOJICHCTBYIOIIMX
KOMITOHEHT:
1. ¢usmonoruyeckas u reHETUYECKAS;
2. (usnonornvecKas M ynpasisromas;
3. osHepreruyeckas U pU3NOIOTHYECKas;
4. sHepreTuvecKas u ynpapJsIOIas.
8. Kakas nmoacucreMa oTCyTCTBYET B CTPYKTYpPE aBTOMAaTU3UPOBAHHON CUCTEMBI
yIIpaBJICHUS MPOLIECCAMU AUATHOCTHKH U JICUCHUS:
1) moxcucTemMa MOAETUPOBAHNUS;
2) nojcucTeMa KIMHUYECKUX 00CIIeIOBaHU;
3) mojcucTemMa TUIIOBBIX CXEM JICUCHHUS;
4) moacucreMa aBTOMAaTU3UPOBAHHOTO BHIOOpA TAKTUKH JICUCHUS;
5) moacucTemMa MpOrHO3UPOBAHUS UCXO0/1a MTPOLIecca TUAarHOCTUKU.
9. Llenpro MpUMEHEHUS TEOPUH UTP IJISl PAIIOHAIBHOTO MPUHSATHS PEIICHUH SBIISCTCS:
1) nocTrkeHre HanOOJIBIIETO BHIUTPHIIIA;
2) TOCTM>KCHUE HAMMEHBIIIETO PUCKA;
3) mocTIKeHHe HauOOJIbIIIEr0 BEIMTPHIIIA U OJHOBPEMEHHO HAMMEHBIIIETO PUCKA.
10. Ecnin uMuTanms nporecca JISYeHUs POBOIAMUTCS B JIF0OOOH MOMEHT BPEMEHH, KOT/1a
Jedannii Bpad U3MEHSET JieueOHbIe BO3CHCTBUS B COOTBETCTBUU C HOBOHM CUTYyallUEH, TO
TaKasi CTpaTerusi IMUTALIMOHHOTO MOJICITMPOBAHUS Ha3bIBACTCA:
1) mporpaMMHasi CTpaTerus;
2) anropuTMUYECKAs CTPATETus;
3) cTpaTerus Jaedamiero Bpava;
4) onepaTUBHAs CTpaTETHs.

7.2.3 TlpuMepHbIii epevyeHb 3aAaHUM ISl pellleHus] TPUKJIATHBIX
3ajga4

1. IIpousBenuTe CTPYKTYpHbIE IPEOOpPaA30BaHUS CXEMBI U COCTABbTE MEPEIATOUHYIO
(GyHKIMIO TPeoOpa30BaHHOM CXEMBbI

~Wy(S)

-

Wi (S) [HEH Wa(S) [ Wa(S) F| Wa(S) [HEQ We(S) [ We(S)

T— W-(S)

W;s(S)

1)

v



W, (S)-W, (S) -W;(S) -W, (S) -Wi (S) -W, (S)

W(S)=
) (1-W,(S) -W,(S)-W, (S)) - 1 -W;(S) -We(S) -W, (S)) +W,(S) -W, (S) -W;(S) -W,(S) -W;5(S) -W (S)
2)
W(S) = W, (S) -W, (S) -W;(S) -W, (S) -W,(S) -W,(S)
A=W, (S) -W;(S) -W,(S)) - L +W5(S) -Ws (S) -W, (S)) + W, (S) -W, (S) -W;(S) -W,(S) -W;5 (S) -W,(S)
3)
W(S) = W (S) -W, (S) -W;(S) -W, (S) -W, (S) -W; (S)
(1+W2(S)~W3(S)‘W7(S))~(1—W5(5)-WG(S)'Wg(S))—i-Wl(S)~W2(S)'W3(S)~W4(S)'W5(S)-W8(S)
4)
W(s) W, (S) -W, (S) -W5(S) -W, (S) - W5 (S) -W, (S)

LW, (3) - W (S) W, () - @+ Wy (S) - Wq (S) Wy (8)) +W, (S) W, (S) - W, () - W, (S) - W4 () - Wi (S)

2. HeoOxoauMo MpHHATH pEIICHHE HAa OCHOBE TEOPUU HWIP, MPOBOAHUTH CPOUHYIO

xupyprudeckyro onepanuio (Ap) wim Het (A2), eciii y 60JIBHOTO MOYKHO BBIICIUTH TPH

cocrostaus (S1, Sy, S3). Marpunia Mg umeeT BHI:

Sy S2 Ss
A 0,7 0,9 0,5
A 0,5 0,4 0,8

1) Pl/ P2 =1

2) P1/P,=15

3) Pz/ Pl = 1,5

4) P1/Py=2

5) Pz/ Pl =2

6) Pz/ P, = 3

3. Ha pucynke mpencrasiensl JIAUX u ®UX pa3zomkHyTo#l cucteMbl. Omnpenenure,
YCTOWYMBA JI JaHHAsI CUCTEMA.

4 JIAY

4 PUYX

1) na 2) HeT

4. AOUYX pa3oMKHYTOH cHcTeMBbl MpeAcTaBlieHa pucyHke. Ompepenure ycToilumBa



CHUCTEMA UJIN HET.

2

2
1.5
1

0.5

v(w) 0

-0.5

-1

-15

-2 -

-2 -15 -1 -05 0 0.5 1 15 2
-2 u(w) 2
1) na 2) HeT

5. [IpousBenute CTpyKTypHBIE TPEOOPA30BAHUS CXEMBI M COCTABbTE MEPEIATOUHYIO

GyHKIIIO TPeoOpa30BaHHOM CXEMBbI
17 Wa(S

(@)1 Wa(S [ Wa(S J Wa(S H WalS [T Wa(S

v

We(S [ W-(S
Whs(S

1)
W(S)= W, (S) W, (S) -W5(S) -W,(S)-Ws(S)

(L—W,(S)-W;(S)-W,(S)) - (L+W,(S)-W,(S) - W, (S)) + W, (S) - W, (S) -W;(S) - W, (S) -Wq(S)
2)
W(S) = W, (S)-W, (S) -W,(S) - W, (S) -W;(S)

(L+W,(S)-W,(S)-W, (S))- (L-W,(S)-W,(S)-W, (S)) +W,(S)-W, (S)-W,(S)-W, (S)-W,(S)
3)
W(S)= W, (S) W, (S)-W;(S)-W, (S) -W5(S)

(1-W,(S)-W,(S)-W,(S))- (@-W,(S)-W,(S) -W,(S)) +W,(S)-W, (S) -W,(S)-W,(S) -W,(S)
")
W(S) W, (S)-W, (S)-W(S)-W,(S)-W;(S)

B (1+W2 (S) 'We (S) ’W7 (S)) : (1+W4 (S) 'Ws (S) 'W9 (S)) +W1(S) ‘Wz (S) ‘Ws (S) 'W4 (S) 'Ws (S)

6. HeoOxommmo MNpHHSATH pelIeHHe Ha OCHOBE TEOPHUH WTp, MPOBOIUTH CPOUHYIO
XUpyprudeckyto omnepauuio (Ap) unu HeT (Ay), ecu y O0IBHOTO MOXKHO BBIACTUTH TPH
cocrostaus (S1, Sy, S3). Marpunia Mg MeeT BHI:

| [ s | s | ss |




A 04 0,6 0,9
Ay 0,7 0,4 0,2

1) Pl/Pz =1

2) P1/P2 = 1,5

3) P2/P1 = 1,5

4) P1/P2 =2

5) P2/P1 =2

6) Pz/Pl =3

7. A®UYX pa3oMKHYTOM CHCTEMbI IIpelcTaBieHa pucyHke. Onpenenure ycToildyuBa

CHCTEMA UJIN HET.

2

2
15
1

0.5

viw)y 0

-0.5

-1

I
/ i
-2 -15 -1 -0 0 0.5 1 15
-2 u(w)
2) HeT

1) na

8. Ha pucynke mpencrasinensl JIAUX
YCTOWUMBA JIM JaHHAsI CUCTEMA.

4 JIAY

4 PUYX

v

1) na

2) HeT

v

n ®YUYX pasomkHyToM cucremsl. Onpenenure,

9. IIpousBenuTe CTPYKTYpHBIE MPEOOPA30BAHUS CXEMBI U COCTaBbTE TIEPEIaTOUHYIO
¢byHK1MIO TPeoOpa30BaHHON CXEMbI



17 Wa(S

= (@1 Wa(S [ Wa(S J Wa(S HE WalS [T Wa(S

v

WG(S i W7(S
Wi(S

1)
W(S) = W, (S)-W, (S)-W,(S)-W,(S) -W,(S)

(L—W,(S)-W,(S)-W,(S))- (L+W,(S)-W,(S)-W,(S)) +W,(S)-W,(S) -W,(S)-W,(S) -W,(S)
2)
W(S)= W, (S) - W, (S)-W;(S)-W, (S)-W5(S)

(L+W,(S) W, (S)-W, (S)) - (1-W, (S) -W, (S) "W, (S)) + W, (S) -W, (S)-W,(S)-W,(S)-W,(S)
3)
W(S) = W, (S) W, (S) W, (S) -W, (S) -Ws(S)

(L=W,(S) -W;(S)-W,(S))- (1-W,(S) -W5(S) -W,(S)) +W, (S) W, (S) -W,(S) -W, (S) W, (S)
4)
W (S) W, (S)-W, (S)-W,(S)-W,(S)-W,(S)

T (LW, (8) Wy (S) W, (8))- (L+W, () W (S) W, (S)) + W, (S) W, (S) W5 (S)- W, (5) - Wy (S)

10. Heo0xomuMo TpPHHATH pPEUICHHE Ha OCHOBE TEOPHUU WP, MPOBOAUTH CPOUYHYIO
XHpYpruueckyro omnepanuio (Aq) win Het (Ap), eciii y OOIBHOTO MOXKHO BBIICIUTH TPH
cocrostaus (S1, Sy, S3). Marpunia Mg umeeT BHI:

S1 Sy S3
A1 0,4 0,6 0,9
Az 0,7 0,4 0,2

1) Pl/Pz =1

2) Py/P,=15

3) Pz/Pl = 1,5

4) P1/Py=2

5) Pg/Pl =2

6) Pz/Pl =3
7.2.4 IlpumepHbIii NepeYyeHb BOMPOCOB /IJIs1 MOJATOTOBKHU K 3a4eTy
He mpexycMoTpeHO y4eOHBIM TUTAaHOM

7.2.5 TlpuMepHBbIii nepeyeHb 3aAaHUM ISl pellleHus] MTPUKJIATHBIX
3aga4

1. Beenenne. OCHOBBI TEOPHUH YIIPABIICHHUS.

2. IlpyHUIMIIBI TOCTPOEHUS] CUCTEM aBTOMATHYECKOTO YIPABIEHUS.

3. Knaccudukanus cucreM aBTOMATHYECKOTO YIpaBlieHUs. MeToj



KAacaTeJIbHOM U METOJ| CEKYIIEH.

4. AHanuTUYECKUI METOJ ONPEIEIICHNS CTATUYECKUX XapAKTEPUCTHK.
[lepenarounas GpyHKIMS.

5. IlnHamuyeckune XapakTepUCTUKU 3BEHbEB ABTOMATUYECKUX CHCTEM.
TuroBble XapaKTEpUCTUKU TUIIOBBIX 3BEHBEB.

6. [lonaTue romeocrasa M peryjJupoBaHHUE MapaMeTPOB OMOCHCTEM.
Cratrueckue U JUHAMUYECKUE XapaKTEPUCTUKU OMOJIOTUYECKUX CUCTEM.

7. CTpyKTypHBIE CXeMbI aBTOMAaTHUYECKUX CUCTEM. BiusiHue oOpaTHOi
CBSI3U Ha MapaMeTPhbl U XapaKTEPUCTUKU 3BEHbEB aBTOMATHUUECKUX CUCTEM.

8. Ilepemarounsie (yHKIIMM aBTOMATHYECKUX CHCTEM. YacTOTHBIC
XapaKTePUCTUKUA aBTOMATUYECKUX CUCTEM.

9. IloHsATHE YCTOMYMBOCTH aBTOMAaTUYECKUX CUCTEM. AredOpandeckue
Y YaCTOTHBIE KPUTEPUU YCTONUYUBOCTH.

10.  Ilomarume  3amaca  ycroiWumBocTh. OlleHKa  KadecTBa
aBTOMATHYECKUX cucTeM. MeTo/l Tpaneuuu.

11. HutennexkrtyansHble cuctemsl ynpasienus. MCY mnponeccom
MCKYCCTBEHHOW BEHTUJISILIUU JIETKHX.

12. UCY Ha ocHoBe 3kcnepTHbIX cucteMm, HCT, HeueTKMX MHOXKECTB U
acCOIMAaTUBHOMN NaMSATH.

13. CTpyKTypHBIE CXEMBI YIIpaBJICHUS B OMOCHUCTEMax. AKTUBHOE U
MacCCUBHOE yTNpaBJIeHUE B OMOCHUCTEMAX.

14. OcoGeHHOCTH yIIpaBJICHUS POLIECCOM JICUCHHUS.

15. IIpornosupoBanne U MOJAEIMpPOBaHKE Npu ynpasiaeHnu B bMC.

16. 3amaun Teopuu Urp B yIPABICHUHU MPOLIECCOM JICUEHUS.

17. Crpykrypa u unpopmarmonsoro oodecneuenne ACY mpoueccom
JICYCHMUSL.

7.2.6. Mertoauka BBICTABJIEHUSI OIEHKH TPH NPOBeJeHUU
NMPOMEKYTOUHOM aTTecTalNu

DK3aMeH TIPOBOJMTCS TIO0 TeCcT-OmjeraM, KaXKIbli W3 KOTOPBIX
conepkut 15 BompocoB, 13 pacmmpeHHsld 3aganuil U 3 3amaun. Kakmpii
MIPaBUJIBHBIA OTBET HA BOIPOC B TECTE OIleHUBaeTCs 1 6aljioM, paciupeHHOe
3amaHue — 2 Oaja, 3ajgada olLieHHBaeTcss B 3 Oamia. MakcuMalbHOE
KOJIMYECTBO HaOpaHHbIX OaioB — 50.

1. Onenka «HeynoBineTBOPUTEIHHOY» CTABUTCS B CIydae, €CIIA CTYACHT
HaOpa MmeHee 25 6aoB.

2. OneHka «Y IOBJICTBOPUTEIILHO» CTaBUTCS B Cydae, €CIIM CTYACHT
HaOpan ot 25 1o 34 GanoB

3. Orenka «XopoIo» CTaBUTCSA B Cllydae, €CIu CTyAeHT Ha0pas oT 35
10 44 Gamos.

4. Onenka «OTAUYHO» CTABUTCA, €CIU CTyNeHT HabOpan ot 45 mo 50
OaJoB.)

7.2.7 I1acnopT OllEHOYHBIX MAaTEPHUAJIOB



KonTponupyemsie pa3aenb Kon . |HammeHoBaHue OIIEHOYHOTO

Ne n/m KOHTPOJIUPYEMOH

(TeMBbI) TUCIIUTTAHBI cpencTBa
KOMIETEHIINH

1 Beenenue B Teoputo ynpasnenus|I1K-1, [TIK-2 Tect, KOHTpOIbHAS paboTa,
B OMOJIOTHYECKHUX U 3aIuTa J1abopaTopHBIX
MEIMIIMHCKUX CUCTEMaX. pabot
OcHOBHBIE IOHATHS TEOPUU
ABTOMATHYECKOTO YITPABJICHHUS.

2 AHann3 TUHEHHBIX CHCTEM IIK-1, IIK-2 Tect, KoHTpOIBHAS paboTa,
ABTOMATHYECKOTO YIPABJICHHUS. 3aIuTa 1a00paTOPHBIX
JluHamuueckue u 4acTOTHBIE pabot
XapaKTePUCTHKHU.

3 Maremarnueckoe onucanue u  |[1K-1, TTIK-2 TecTt, KOHTpOJIBHAS paboTa,
aHaJIU3 IPOLIECCOB YIIPaBJICHUS B 3aIuTa 1abopaTOpPHBIX
OpraHu3Me. pabot

4 AHanu3 U CUHTE3 CUCTEM [IK-1, IIK-2 Tect, KoHTpOJIBHAS paboTa,
ABTOMATHYECKOTO YITPABJICHHUS. 3aImuUTa J1Ja0opaTOPHBIX

pabor

5 Y CTOMYNBOCTD U KAYECTBO IIK-1, TIK-2 TecTt, KOHTpOJIBHAS paboTa,
ABTOMATUYECKUX CHUCTEM. 3aIuTa 1a00paTOPHBIX

pabot

6 Wurennexryansabie cuctemsl  |[1K-1, TTK-2 TecTt, KOHTpOJIBHAS paboTa,
ynpasinenus. [Ipumenenune UCY 3aIuTa 1a00paTOpPHBIX
B OMOMeIHITHE. pabot

7 Crneuunduka xuBoit cucremsl u  |[1K-1, TTK-2 Tect, KoHTpOJIBHAS paboTa,
yIIpaBICHUE 3aIuTa JJa0opaTOPHBIX
(bU3HONIOrHYECKUMU CUCTEMAMH. pabot

8 VYnpasnenue npoueccamu IK-1, T1IK-2 Tect, KoHTpOIBHAS paboTa,
JTUArHOCTHKY U JICYCHUS Ha 3aIuTa 1a00paTOPHBIX
OCHOBE JIOTHUECKOT0 pabot
MOJIeTTUPOBAHUS,

JTUHAMHYECKOTO
MPOrPaMMHUPOBAHUS U TEOPHH
urp.

9 ABTOMAaTH3aIMS TPOIIECCOB IK-1, TTK-2 TecT, KoHTpOIBHAS paboTa,
yIpaBJeHUs B 3aIuTa 1abopaTOpPHBIX
3/paBOOXPaHEHUH. pabot

7.3. MeToauyeckue MaTepHaJibl, ONpeaeJsONIHe NPOoUeIyPbl
OLlECHMBAHUSA 3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH

TecTupoBanue OCyIIECTBISETCS, JIMOO MPHU MOMOIIHU KOMITBIOTEPHOMN
CUCTEMBI TECTUPOBAHUS, JTUOO C MCIOIH30BAHUEM BBIIAHHBIX TE€CT-33aHHM
Ha OymaxkHom Hocutene. Bpems tectupoBanmss 30 wmuH. 3aTem
OCYILECTBIISIETCS MPOBEpPKA TECTa IK3aMEHATOPOM U BBICTABJISETCS OLICHKA
COTJIACHO METO/IMKHU BBICTABJICHUS OLICHKU TIPU MPOBEICHUH MTPOMEKYTOUHON
aTTECTallUH.

Pemienue craHmapTHBIX 3a/lad OCYIIECTBISETCS, JTUOO MPU MOMOIIH
KOMITBIOTEPHON CUCTEMbI TECTUPOBAHUSI, TUOO C UCIIOJIL30BAHUEM BBIJTAHHBIX
3aay Ha OyMaxkHoM Hocutesne. Bpems pemenust 3amad 30 muH. 3atem
OCYILECTBIISIETCS IPOBEPKA PEIICHHS 3a7a4 SK3aMEHATOPOM U BBICTABIISIETCS
OLICHKA, COTJIACHO METOJAWKHA BBICTABIICHHS OLEHKUM MpPHU MPOBEACHUU




IIPOMEKYTOYHOM aTTECTALMH.

Pemenve mpukiamHbIX 3alad OCYHIECTBIISIETCS, JTUOO NP MOMOIIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHMSI, JTUOO C UCIIOJIH30BAHUEM BBITAHHBIX
3alay Ha OyMaxHom Hocutene. Bpems pemenus 3amau 30 muH. 3atem
OCYUIECTBJISICTCS] POBEPKA pELICHUs 3a7a4 YK3aMEHATOPOM U BBICTABIISIETCS
OLICHKA, COTJIACHO METOJWKM BBICTABIICHUS OLIEHKU IMIPU IPOBEACHUU
IPOMEKYTOUHOM aTTeCTallu.

3ammTa KypcoBOM pabOThl, KypCOBOTO MPOEKTA WJIM OTYETA MO BCEM
BUJIaM MPAKTUK OCYIIECTBIISAECTCS COTIIACHO TPEOOBAHUSAM, IPEIBIBISIEMBIM K
paboTe, OMHCAHHBIM B METOAMYECKUX Marepuanax. [IpumepHoe Bpems
3aIUTHI HA OJHOTO CTyAeHTa cocTaBsieT 20 MuH.

8 YYUEBHO METOJIUYECKOE U UH®OPMAILIMOHHOE
OBECIIEYEHUE JUCIHHUIIJIUHBI)
8.1 IlepeyeHn yueOHOM JUTEPaATyPbl, HEOOXOIMMOI /1JI51 OCBOECHHS
JTUCIHUNIIHHBI

Bua u
ABTOpBI, ro;ll,l Oobecne

Ne
COCTABHTEJIH. 3arJiaBue YEeHHOCT
/1 M31aH .

usi
1 2 3 4 5
8.1.1. OcHoBHasl JUTEpaTypa
1 | PomuonoB O.B. u np. | YrpaBnenne B  Ouonormueckux u | Ileu. 0,9
MEIULMHCKAX  cucreMax: Yuyebnoe | 2002
nocobue ¢ rpupom YMO / O.B.
Pomunonos, E.JI. Penopkos, B.H.
®posioB, M.B. ®ponos. Boponex:
BI'TY, 2002. 342 ¢

2 | Koposun E.H. u np. | MHTEIIIEKTYaBHBIE cucremsl | 2005 1
yIpaBIeHUS B MeULIIHE u
3paBOOXpaHeHuu: YdyeObHoe nmocodue /
E.H. Koposun, O.B. Poguonos, E./.
®enopkoB, M.B. ®ponos, A.B.
®ponosa. Boponex: BI'TY, 2005. 171
C.

8.1.2 Metoauueckne pa3padoTKu

3 Poaunonos O.B. Metomuueckoe pykoBoacTBo 300-2006 | Ilew.
«Hccnenosanue cuctem | 2006
ABTOMATHYECKOTO yIIpaBIICHUS.
VYnpasieHue nporeccaM JTUarHOCTUKU
U JICUCHHs] HAa OCHOBE TEOPHH HUTP» K
BBINIOJIHEHUIO KYpPCOBOM paboThl 10
Kypcy «YmpaBieHHE B OHMOJIOTHYECKUX
U MEIUIUHCKHX  CHCTeMax»  JUld
cneruanbHocT 200401 ouHoOM Gopmbl
oOyuenus. Boponex, BITY. 2006.
(ABtopsl: Pommnonos O.B., Koposun
E.H., 'opneesa O.1).

4 Koposun B.H. Meronnueckue ykaszanus 301-2006 k | Ileu.
BBINOJIHEHUIO JlTabopaTopHbIX padot mo | 2006




Kypcy «YTpaBieHHe B OMOJOTHYECKHX
U MEAUIUHCKUX  CUCTEMax»  JJid
crenuanbHocT 200401 ounolt popmbl
oOyuenusa. Boponex, BITY. 2006.
(ABtoper: PommonoB O.B., Kopoun
E.H., Topneesa O.1.)

8.2 Ilepeyenb HMH(MOPMANMUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMbIX MNPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO AUCHHUILIMHE, BKJIIOYas
nepeyeHb  JHULIEH3MOHHOTO  NPOrPAMMHOIO  o0ecledeHHsi, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBPEeMEHHbIX

npogeccnoHaNbLHbIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:
1. Mathcad
2. MS Office

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA IS
OCYHWECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA
KomnproTepHbIii Kacc, OCHAIIEHHBIM NEPCOHAIBHBIMU KOMITBIOTEPAMH C
YCTaHOBIICHHBIMH Ha HUX mporpamMMmHbIM oOecrnieuenuem (Microsoft Office), a
TaK)X€ C BBIXOJOM B MIHTEpHET

10. METOAUYECKUE YKA3ZAHUSA IJIA OBYYAIOLIUXCH 110
OCBOEHMIO JUCHUIIJIMHBI (MOAY JISA)

[To mucnumiuHe «YmpaBiieHHE B OMOTEXHHMUYECKHX CHCTEMax» YHUTAIOTCA
JEKIUH, IPOBOJATCS J1abOpaTOpHbIE PabOTHI, BBIIOIHIETCS KYPCOBOM MPOEKT.

OcHOBOM W3yYeHHS JUCHUIUIMHBI SIBISIIOTCS JIGKIIMH, Ha KOTOPBIX
u3NaralTcs Hanbosee CyIIeCTBEHHBIE U TPYIHbIE BOMPOCHI, a TAKKe BOMPOCHI, HE
HaIIeIINE OTPaXeHHsI B y4eOHOI TuTeparype.

JIabopaTopHbie paOOThI BBIMOJIHSIOTCS Ha Ja0OpPaTOPHOM OOOPYIOBAaHUU B
COOTBETCTBUH C METOJIMKAMHM, TPUBEICHHBIMH B YKAa3aHHUSX K BBITIOJHEHHIO padoT.

MeTtonuka ~ BBIIOJIHEHWST ~ KYypCOBOTO  MPOEKTa  HW3JOKEHAa B
y4e0HO-METOINYECKOM MOCOONH. BBINOIHATH 3Tanbl KypcOBOrO MPOEKTA JOKHBI
CBOEBPEMEHHO U B YCTAHOBJIEHHBIE CPOKHU.

KoHnTponb ycBoeHHs maTepuana IUCHUUIUIMHBI IMPOU3BOAMUTCS MPOBEPKOU
KYPCOBOTO MPOEKTA, 3aIlIUTON KypCOBOIO MPOEKTA.

Bun yaeOHbIxX

. JeaTenbHOCTh CTyIEHTa
3aHSATUN

Jlexus Hanucanne koHCTeKTa JEKIUNA: KPaTKO, CXEMATHYHO, MOCIIEI0BATEIIBHO
(UKCUpOBaTh OCHOBHBIC TIOJIOKEHUS, BBIBOJABI, (HOPMYIHUPOBKH,
0000IIIeHHS; TTOMEYaTh Ba)KHBIE MBICIH, BBIJIENIATH KIIIOYEBBIC CJIOBA,
TepMuHbl. [IpoBepka TEpMUHOB, MOHATUN C MOMOUIBIO SHIIUKIIONEANM,
CJIOBapey, CHpPaBOYHUKOB C BBINHCHIBAHWEM TOJKOBAHUW B TETPA/lb.
O6o3HaueHue BOIPOCOB, TEPMHUHOB, MaTepuana, KOTOPHIE BHI3BIBAIOT
TPYAHOCTH, TOHUCK OTBETOB B PEKOMEHAYyeMoul mureparype. Eciu
CaMOCTOSITENILHO HE yJaeTcsl pa3o0paTbcs B MaTepuaje, HEOOXOAMMO
chopmyaupoBaTh BOIPOC W 3a/1aTh MPENOJaBaTeN0 Ha JIEKIIUA WK Ha
MPAKTUYECKOM 3aHSTUU.

JlabopaTtopHas pabota |JlabopatopHbie  pabOThI ~ TO3BOJSIOT  HAYYUTHCS  IPUMEHSTH




TEOPETUYECCKHE 3HAHHs, TIOJYYCHHBIE HA JIGKIIMA TP PEIICHUH
KOHKPETHBIX 3amad. YT1oObl Hamboyee palMOHAIBHO U  IOJHO
WCIIOJIh30BATh BCE BOBMOXKHOCTH JTA0OPATOPHBIX JIJISl IIOATOTOBKU K HUM
HEO0OXOIMMO: CIIeAYyeT pa3o0paTh JEKIHUIO MO COOTBETCTBYIONICH TeMe,
03HAKOMUTCSI C COOTBETCTBYIOIIUM pa3elioM yueOHHKa, mpopaboTaTh
JONOJIHUTEIbHYIO JIUTEpaTypy H MCTOYHHMKH, PEUIMTh 33Jaudl |
BBINOJIHUTH JIPYTHE TMCbMEHHBIC 3a/IaHusl.

CamMocTrosTenbpHas
paborta

CamocrosarenbHass pa0oTa CTYJEHTOB CIIOCOOCTBYET TJIIyOOKOMY
YCBOGHUS ~ Yy4eOHOro  marepuasia M Pa3BUTHIO  HAaBBIKOB
camo00pa3oBaHusl. CamocTosiTenbHast pabota Ipearoaraet
CIITYIOIIHE COCTABIISIOIIHE:

- pabora ¢ TekcTamu: y4eOHMKAMH, CIIPABOYHUKAMH, JTOTIOITHUTEILHON
JUTEPATYpPOH, a TAKKe MPOPAOOTKa KOHCIICKTOB JICKIIHIA;

- BBIIIOJTHCHUEC JOMAIITHUX 3aI[aHI/II71 " pacycCToOB;,

- paboTa HaJl TEeMaMH JJIsl CAMOCTOSITEIBHOTO U3y4YeHUS,

- ydacTre B paboTe CTyI€eHYECKUX HayYHBIX KOH(PEPEHINH, OMMMITHAT;

- IOJIrOTOBKA K MPOMEXYTOYHOW aTTECTAIHH.

IToaroToBka k
IIPOMEKYTOUHOU
aTTecTauuu

TI'oToBuUTHCS K HpOM@)Ky’l'OHHOfI arrectanuu CJICAYET CUCTCMAaTUICCKH, B
TCUCHUC BCCIo CCMECTpaA. HMHTeHcuBHAs MOATOTOBKA JOJKHA HAYaThCs
HC IIO3AHEC, YCM 3a MCCAI-II0JITOpa A0 HpOMe)KYTOLIHOf/'I aTTeCTanuu.
HaHHLIC nepea 5K3aMCHOM TpHU JHA 3(1)(1)6KTI/IBH€C BCCIro HUCIIOJb30BaTh
JJI IOBTOPCHUA U CUCTCMATHU3AllMN MaTCpurajia.




