MHUHHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHUS
POCCHUUCKOU OEJTEPALIMU

DenepanbHOE rocy1apcTBEHHOE GI0/DKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 00pa3oBaHusl
«Marnuroropekuit rocyrapcTBeHHbIN TeXHUYecKuit yHuBepeuteT uM. [.U. Hocosay

21\ YTBEPXKJIAIO
2 Papexktop UDUAC
“==B.P. Xpamimu

°/ 03.02.2026 .

PABOYAS TIPOTPAMMA JUCHHUIIVIMHBI (MO Y JIS1)

CUCTEMbI ABTOMATH3ALIHH H YIIPABJIEHHUA

HanpaBnenue moaroToBKu (CreuaIbHOCTh)
27.03.04 YnpapieHue B TEXHUYECKUX CHCTEMAX

HarpaBnenHocts (mpoduiis/crienannsanis) nporpamMmbl
CucTeMBI U CpeJICTBa aBTOMATH3AIME TEXHOJIOTHYECKHX TTPOLECCOB

VpoBeHb BbicHIero o6pa3oBaHus - bakajiaBpuar

®opma 00yueHus
3a04Hast

Wuctutyt/ dpakynbrer  MHCTHTYT 9HEPreTHKH H aBTOMATH3MPOBAHHBIX CHCTEM
Kadespa ABTOMaTH3HPOBAHHBIX CUCTEM YTIPABJICHHS

Kypc 3

Maruauroropck
2026 ron



PaGoyas nporpamma cocrasiena na ocroe ®OC BO - 6axanaspuar no manpasienuio
nozxrotosku 27.03.04 VipasiieHue B TeXHHUECKHX CHCTEMAX (npuka3z Muno6puayku Poccun ot
31.07.2020 r. Ne 871)

PaGowas  mporpamma paccMoTpeHa: u  onoOpeHa Ha  3acelaHMH Kadeaper
ABTOMATH3UPOBAHHBIX CHCTEM yIpaBJIeHHsI

28.01.2026, mpotoxosn Ne 7 W
3aB. xadenpoit C.M. Anzipees

Pa6ouast mporpamma ono6pena Meroauyeckoii komuccueii MIHAC

03.02.2026 . nporokon Ne 5 / 4
[Tpencenarens @1%’// ' B.P. Xpammmu
Z i 2

PaGouas nporpamma cocrassena: SO
CT. penoasaress kKaenpsr kapenper ACY, 4 T.I'. Cyxonocoga
4

Penenzenr:

Texnuueckuii mupexrop 3A0 «KoncOM CKCs A E.IO. Bacuisen



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuu Kapeapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokonm ot 20 . Ne

3aB. kadenpoii C.M.XHI[peeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojTy Ha 3acefanuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJTy Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit C.M._AHzIpeeB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJy Ha 3acefaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIIUTUINHBI SIBIISETCA:

- (hopmupoBanme y o0yyaronmxcs crnocoOHOCTH MPOBOIUTH HATYPHBIE U
BBIYHCIIUTENIbHBIE SKCIIEPUMEHTBI JJIs1 OTIpEeNICHUS] XapaKTePUCTUK 00bEKTa aBTOMATHU3AINH
IIPH PEANPOESKTHOM 00CiIeI0BaHUN O0BEKTOB U MPOIECCOB aBTOMAaTH3AIUH;

- (hopmupoBaHme y 00ydaronmxcs CriocoOOHOCTH OCYIIECTBIATh AaHAJIU3 MOTYy4YEHHBIX
AKCIIEPUMEHTAJBHBIX JaHHBIX U MOJArOTaBINBATh HAYYHO-TEXHUYECKHE OTUYETHI 110
pe3ynbratam o0cie1oBaHusl 00bEKTOB aBTOMAaTH3AIMH.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucunmimmna CucTeMbl aBTOMATH3AIMH U YIPABJICHUS BXOJHUT B 4aCTh Y4€OHOTO
1aHa GOpMHUPYEMYIO0 YUaCTHUKaMU 00pa30BaTENIbHBIX OTHOIIEHUH 00pa30BaTeIbHOM
IIPOrPaMMBlI.

JUis n3yyeHus JUCLUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIaICHU),
c(OpMHPOBAHHBIE B pPe3yJIbTaTe U3YUEHUs TUCLMILUIMH/ IPAKTUK:

Ludpossie TexHOIOTHH 00PaOOTKN HHPOPMAITUN B aBTOMAaTH3UPOBAHHBIX CHCTEMAax
yIpaBJIeHUs

VY4eOHast - TpaKTHKA 10 MOJIYYESHUIO TIEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHHA U
HaBbIKOB, B TOM UHKCJI€ IEPBUYHBIX YMEHHUI U HaBBIKOB HAYYHO-UCCIIEI0BATENbCKON
JeSITEIbHOCTH

Mertposorus u cpeicTBa U3MEpPEHHUN

®u3nyeckue OCHOBBI OTyYEHUsI THPOpMALUU

[TpousBoacTBEHHAs - TEXHOIOIHYEcKas (IPOM3BOJACTBEHHO-TEXHOIOIMYECKas)
MIpaKTUKa

MopenupoBaHue CUCTEM YIIPABICHUS

TexHomornuecKue Mpouecchl METaJLTypru4ecKoro Nporu3BoCTBa (IIPOKATHOE)

JIuHelHbIE CUCTEMBI YIIPABJICHUS

3HaHus (YMEHUs, BIa/IeHUs ), TOTYYEHHbIE IPU U3yUYE€HUH JAHHOHN JTHCHUILTUHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHHUS JUCIUILINH/TIPAKTHK:

[TpousBoacTBEHHAs — NIPEIAUILIOMHAs PAKTUKA

[Tpon3BoacTBEHHAs - MPOEKTHAs IPAKTHKA

ABTOMaTH3a1Usl TEXHOJIOTHYECKUX MTPOLIECCOB U MPOU3BOJICTB

Kommiekcsl Texaudeckux cpenacts B CAY

ITpoexTrpoBaHye aBTOMaTU3UPOBAHHBIX CUCTEM

[TonroroBka k caue u cjaya rocyJapCTBEHHOTO 3K3aMeHa

WHTEeNneKTyanbHble CUCTEMBI YIIPABICHUS

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4YeHus

B pesynbrare ocBoeHUsT AUCIUTUTHHBI (MOoayisi) «CHCTEMBI aBTOMATHU3AIIUU U
yIpaBJICHUS» 00yJarOIIHICS TODKEH 001a1aTh CIEAYIOIMIMMH KOMITETEHITUSMH:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINNU

ITK-1 Criocob6eH mpoBOIUTH UCCIIEIOBAHUE aBTOMATU3UPYEMOT0 00bEKTa U pa3padaThiBaTh
SCKU3HBIA IIPOCKT aBTOMaTI/I3I/Ip0BaHHOI>'I CHUCTEMBI YIIPABJICHUSA TEXHOJIOTUYCCKUMU
rpoleccaMu

IK-1.1 Beimonnsier c6op, 00paboTKy M aHAJIN3 UCXOAHBIX JaHHBIX 00 00BEKTE
yIpaBJIeHUs, BKJItoYasi cOOp CBECHU O 3apyOeKHBIX U OT€YECTBEHHBIX
aHayiorax




I1K-1.2

BeinonHsieT pacueTsl, HeOOXOUMBbIE [T TPOSKTHPOBAHUS
aBTOMAaTU3UPOBAHHON CUCTEMBI YIIPABJICHUS TEXHOJIOTHUECKUMU
poueccaMu

I1K-1.3

Brimonnaser MMOAr0TOBKY MAaTCpUAJIOB AJIA OTUYCTA 110 pE3yJibTaTaM
06CJ'I€,Z[OBaHI/I${ 00BeKTa aBTOMaTHu3alnn




4. CTpyKTypa, 00b€M H coaep:KaHue QTHCUHIJIHHBI (MOAY.JIs1)

O6U.Iaﬂ TPYAOEMKOCTb AUCHHUIIIIMHBI COCTABJIAET 10 3ayeTHbIX eguHuL 360 akan. 4acoB, B TOM

qucie:

— KOHTaKTHast padora — 23,3 akaj. 4acoB:
— aynuTopHas — 16 akaz. 4acos;
— BHeayauTOpHas — 7,3 akaj. 4yacos,

— camocTosiTesbHas pabora — 319,3 akaz. 4acos,

— B )opMe npaKkTHUecKoii moaroroBku — 0 akan. yac;
— MOATOTOBKA K dK3aMeHy — 17,4 akan. 4ac

@opma aTrecranny - KypcoBOil IPOEKT, IK3aMEH

AyjuropHas e
KOHTaKTHast paboTta 5 % dopma TeKyIero
# = B ¥ T
B aKa/l. yacax o = uj KOHTPOJIISt
Pazzer/ Tema g ( A ) =l B ‘ p ) P Kox
> 3 © | caMOCTOSITENILHOM |  yCIIeBaeMOCTH H
JUCTIUTUTHHBL R = oo . | xommerenmuu
o & paboTs HPOMEKYTOYHOU
1ab mpaxt. | .8
Tlek : Pkl | =S aTTeCTallN
’ 3aH. 3aH. [O="
1. Uctopust pa3BUTHS CHCTEM
ABTOMATH3AINH U YIIPABJICHHS.
Knaccudukarmst CAnY
CamocTosiTenbHOe
U3YYEHUEe
yuebHoi u
1.1 Crabmwmsupyromue j—
CAY. CucreMbl CBSI3aHHOTO 2 5 TIK-1.1, ITK-
5 JIUTEpaTyphL. YeTHbI onpoc
peryiaupoBanusi. CHCTEMBI o 1.2, TIK-1.3
[IPOTPAMMHOT'0 YIIPABIICHUS.
? JIOTIOJIHUTEIbHBIX
MaTepHaoB 110
TEMe.
3
CaMmocTosTeIbHOe
M3yYCHHUE
1.2 Cucremsl yueOHOH 1
SKCTPEMAIbHOTO Hay4YHOI
P J . IIK-1.1, ITK-
peryJIMpoBaHUs WU 5 JTUTEepaTyphl. VYerHBli orpoc 12 1IK-1.3
CHCTEMBI aBTOMATHYECKON [Tomex i ’
OIITUMU3AITAH YIIPABIICHHS JIOTIOJTHUTELHBIX
MaTepHaloB 110
TeMe.
Hroro 1o pazjeny 10

2. ABTOMaTH3UPOBAaHHBIE
CHUCTEMBbI YIIPABJICHHS

TEXHOJIOTHYECCKUMHU IIponeccaMu

(ACY TII) 1 1pou3BOACTBOM
(ACVID)




CamocrosiTebHoe

m3ydeHue
yueOHoit 1
2.1 MaremaTuueckme Hay4HOU K-1.1. TTK
MOJIeITH TEXHOJIOTHYECKHUX 3 5 JIATEPATyphL YerHblit onpoc 12 ]'”% 13
TIPOLIECCOB. TTonck e i
JIOTIOTTHUTEIBHBIX
MaTepHasoB 10
TeMe.
2.2 Crpykrypa
COBPEMEHHOM
" CamocrosTeIbHOe
HPOMBITIIICHHO M
. n3ydeHue
ABTOMATH3UPOBAHHO# e
y4eOHOI 1
CHCTEMBI YIIPaBICHHS : .
K Hay4HOH
TEXHOJOTMYECKUMU S ITK-1.1, TIK-
e 3 5 JIUTEPaTypBL. VYeruslit onpoc
nporieccamu. CTpyKTypa ) 1.2, TIK-1.3
R [Tounck
COBPEMEHHBIX
JIOTIOTHUTEITHHBIX
AaBTOMATH3UPOBAHHBIX
MaTepHhalioB 110
CHCTEM YIIPaBIICHUS
‘ TeMe.
TIPOMBIILTCHHBIM
TIPOU3BOICTBOM
Hroro 1o pazgeny 10
3. JluHamu4ecKue
XapaKTePUCTUKH U ITapaMeTpPhI
THIOBBIX 3BCHLEB,
COCTaBJIIONIMX JTOKaIbHBIH
KOHTYP peryJnpoBaHus
CamocrosTepHOe
n3ydeHue
yueOHoi 1
3.1 IIponopumonaibHoe Hay4YHOM
3BeHO. MHEPIMOHHOE 3BEHO JIATEPATYPHL VYernblii onpoc. TTK-1.1. TIK
TIEPBOTO TOPSIIKA. 12 ITouck KonrpomnbHas 12 I.H& 13
WHeplHuoHHOE 3BEHO JIOTIOTTHUTEILHBIX paboTta 2 5
BTOPOTO HOPSIIKA. MarepualioB 1o
TeMe. ITogroroBka
K KOHTPOJILHOIM
paGote
3
CamocTosTeIbHoe
n3ydeHue
yueOHoii 1
Hay4HOMU
3.2 3BeHo 3amas3/(bIBaHus. e .
Hurerpupyioinee 3BeHO. DATYPBL 1poc. ITK-1.1, TIK-
5 ITonck KoutponbHas
Jlnddepentmpyiomee = 1.2, 1IK-1.3
7 JIOTIOTHATEIILHBIX paboTta
3BEHO.
MaTepHasoB 110
TeMe. [Toaroroska
K KOHTPOJIBLHOM
paGoTte
Hroro no pasjeny 17

4. Turosele 3aKOHBI
PeryIHpOBaHHS H HX
TeXHHYECKask peallsalis




4.1 OGmwe cBeIeHHS.
HurerpaibHble perysTopsl.
lIponiopronaibHbIe
PETYJIATOPEL
IIponopioHabHO-
HMHTEIPaIbHBIE PETYIISTOPBI

CaMocTosTe IbHOE
H3yueHHe
yueOHoi 1
Hay4HOIi TuTepa-
TypHI. lonck
JIOHOTHUTEIILHBIX

VYeruslit onpoc.

(ITH-pery1sToph). 2 2 12 | wmatepumasios no Orier no TIHLL, THG
. N o TIPAKTHYECKUM 1.2, TIK-1.3
Peryisitopst 3 reme. [Toproroska o BeLE
MPOTIOPIHOHATBHO - K IIPaKTHYECKUM pa )
MHTETpaIbHO- 3aHATHSM,
JuddeperimaIbHOTO BBITIOJTHEHHE
nevictBus (ITH)T- NPAKTUYECKUX
PeTyISTOPBI). paGor
4.2 JIByXI103UIIHOHHBIE o CamocrosiTebHOe T I1K-1.1, ITK-
g 2 12 YerHblit onpoc
PETYIISTOPHL U3y4eHHe 1.2, TIK-1.3
yueOHol 1
Hay4HOU
g " JIMTEPaTyphL
TpexIo3uIHOHHBIIT Houc
peryIsTop. SHER .
JIOTIOTTHUTEIBHBIX
MaTepHalionB 110
TeMe.
Hroro 1o pazjeny 2 4 24
5. CraTHyuecKkye 1 IMHAMHYIECKUe
XapaKTepPUCTHKH 00heKTa
yIIpaBJIeHus!
CamocrosiTelibHOe
u3ydeHue
5.1 O6mwe cBejieHus O yueOHoi
CTATHIECKNX JTHTEPaTyphl,
XapaKTepPUCTHKAX 00beKTa MOJIrOTOBKA K OT4er 10
yipasienus. Metoj MPAKTHIECKIM TPAKTHYECKHM MK-1 1. TIK-
HaMMEHBIIUX KBa/IpaToB U 15,3 3AHATHSIM, paboram. 12 HKI 3
€ro IpUMeHEHHe TIpU BBITIOJTHEHUE Kontponbhas - :
OITMCAHNH CTATHIECKHUX HPAKTHYECKHUX paboTra
XapaKTEPUCTHK 0OBEKTOB pabor.
YIIpaBJIeHMSL. BrimosiHeHne
KOHTPOJILHOM
paloThL.
3
CamocTosTebHOe
n3ydeHue
y4eOHoi
5.2 O6mwe cBeeHus o JTUTEPaTyPHI,
JIMHAMIYECKHUX CBOMCTBAX HOJIrOTOBKA K Ot4et 110
00BbeKTa yIpaBIeHHUs. TIPAKTHIECKIM TIPAKTHYECKHM
= 7S ITK-1.1, TIK-
Knaccudukaimst 00beKToB 1 2 6 3AHATUSIM, paGoram. 12 1IK-13
orpejie/ieHne BBITIOJTHEHHE Konrponbnas iy N
JIMHAMHYECKUX MTapaMeTpoB HPAKTUYECKHUX pabota
o0beKTa 1o KpHBOii pa3roHa pabor.
Brimonnenue
KOHTPOJIBHOM
paboThL
Hroro 110 pazjeny 2 21,3

6. CuHTe3 1 HACTPOiiKa KOHTYPOB

VIpaBJICHUs TECXHOJIOTHYCCKUMHU

TIporeccaMu




6.1 1IprHIMIIBL
OIITUMH3AIMH KOHTYPOB

VIIpaBJIeHUs
TEXHOJIOTHIECKIM .
CamocrosiTebHOe
HapamMeTpoM.
3ydeHue
MaremaTideckoe . 5
= yueOHO#
000CHOBaHKE ONITUMM3AIIAHA - KonrponbHas ITK-1.1, ITK-
i G 1 6 JIATEPATYPHL = >
KOHTYpa PeryJIupoBaHuUsl. 7 paGora 1.2, TIK-1.3
: i Brimonnenue
MeTo 1 IMHAMHYECKOTT =
KOHTPOJILHOM
OIITUMI3AIINH KOHTYPOB 2
¢ paboThI.
yiIpaBjieHus 00beKTaMHu ¢ 3
CaMOBBIPABHHBAHHEM —
OITTUMYM TI0 MOJIYJTIO
nepeIaToYHoi (py HKIMH.
6.2 CHMMETPUYHBII CamocrosTeIbHOE
OIITUMYM — METOJ{ n3ydeHHe
JIMHAMHYECKOM yueGHOH
; 2 ; Konrponbnas TIK-1.1, TIK-
OITTUMH3AIMH KOHTYPOB 6 JIMTEPaTyphL 2
. ~ pabora 1.2, 1IK-1.3
yIpapiienus oobekramu 6e3 Brmosnenue
CAMOBBLIPABHHBAHS. KOHTPOJILHOM
CpaBHEHHE METOJIOB paboThL
OIITUMYMa 0 MOJIY IO H
CHMMETPHYHOTO OIITHMYMA.
Baejienne
KOPPEKTHPYIOIIHX 3BEHbEB
JUISL CTIa’KMBaHHS
3a/IalONIET0 CUTHAJIA — JTall
CTPYKTYPHOI OITHMU3AIIN
Hroro no pazjeny 1 12
7. CucTeMbl aBTOMAaTHYECKOI
ONTUMI3AINH YIIPABICHIS
(CAOY) TeXHOJIOTHIECKUMH
HapamMeTpamMu
7.1 CAO ¢ 3anoMuHaHHEM
CamocrosTebHoe
DKCTPEMYMa BBIXOHOTO
' U3yueHue o
napametpa. CAO ¢ St YerHslit onpoc,
yueGHO#
3alIOMUHAHUEM g BBIIOJHEHHE ITK-1.1, ITK-
o 1 20 JIMTEpaTyphl,
TIPOM3BOIHON BBIXO/THOTO paszesnoB 1.2, TIK-1.3
A TOJITOTOBKa
napamerpa. CAO KYPCOBOTO IIpOEKTa
KYPCOBOTO
JIMCKPETHOTO TPHHITATIA X
HpoOeKTa
JICHCTBHS.
7.2 CAO ¢ npunyuTebHO I
moaymmei. CAO ¢
HUHTETPaIbHON OIEHKOM 3
OTKJIMKA OITHMH3HPYEMOTo CamocrosiTebHoe
Tiporiecca Ha TeCTUpYIOIee u3ydeHHe o
B}:n[xleﬁcmue pions yueGHoi M ETHERLOIPIR
C 7 f)
: BBITIOTTHEHHE IK-1.1, IIK-
MaremaTudeckoe oImcanue 2 25 JIUTEPaTyphl,
& % & paszenon 1.2, TIK-1.3
TpaeKTopHit apeiida TI0/ITOTOBKA )
KYPCOBOTO TIPOEKTa
CTaTHYECKUX XapaKTepUCTHK KYpPCOBOTO &
OITUMH3UPYEMOTO poeKTa
nporecca o1 JieificTBHeM
TEXHOJIOTHIECKHUX
BO3MY IIECHHI
Hroro mo pazjeny 3 45




8. Ucnonb3oBanue
HEWPOCETEBOTO METO (A IS
OlIpe/Ie/ICHHS! HKCIIEPUMEHTAILHO
-CTATUCTHYECKHUX MOJIeTIeH 1
HEHpOCETEBOTO YIIPaBICHUS
TEXHOIIOTMYECKUMH MIPOLIECCaMU

8.1 OGmwe cBeeHus o
HEWPOHHBIX CETSIX.
ApxXurexkrypa
HCKYCCTBEHHBIX HEHPOHHBIX

e oNE CamocrosTerbHOe
cereit. OOyuenue
? . n3ydeHHe .
MCKYCCTBEHHBIX HEHPOHHBIX VaesHOI VYeTHblii onpoc,
ceteil. UcnonpsoBanne MHC N ) BBITIOJTHEHUE TIK-1.1, TIK-
25 JIUTePaTyPHL,
JUISL peTIeHuMs 3a/1a4 ' pasjesnon 1.2, 1IK-1.3
HOJIrOTOBKA
VIIPaBJICHUS M CO3/1aHUsI KYPCOBOTO HPOEKTa
) KyPCOBOTO *
9KCIEPHMEHTATBEHO 8 .
o IpoeKTa
CTATUCTHYCCKUX MOJIeIeit
YIIpaBJIeHUS.
TEXHOJIOTHIECKUMI
TpoIieccaMu.
8.2 I[Tpumenenue CamocrosTebHOe VYerHslit onpoc,
HEHPOHHOTO MeTo/1a JUIst 30 n3y4yeHne BBITIOJTHEHNE I1K-1.1, 11K-
orIpe ie/IeHus YIIPaBIeHUs N yueOHoit pasjienioB 1.2, TIK-1.3
JIMHAU PETPECCU JIATEPATYPhL, KYPCOBOTO
HOJ['OTOBKA
HKCHEPUMEHTAILHO
w KypPCOBOTO TIpOeKTa
CTATHYECKOU 3aBUCHMOCTH ?
HpoeKTa
Hroro 1o pazjeny 55
9. Mcrionb30BaHKe TIPUHITUIIOBR
TEOPHH HEUETKHX MHOXKECTB 1
HEYETKHUX JIOTHYECKUX BBIBOJIOB
IIPU CHHTE3¢ MaTeMaTHICCKUX
MojieTIeii TIPON3BOICTBEHHbIX
IPOIIECCOB U peali3aiiy
HEYETKOTO YIIpaBIeHHUs
TEXHOJIOTMIECKUMH HTapaMeTpaMu
9.1 O6uwe 0coGeHHOCTH
yIIpaBjieHus Ha Oase Teopun
2 CamocrosTerbHoe
HEYETKIX MHOKECTB.
M3yueHne o
DYHKIMOHAIBHAS CXeMa s Yernbiit onpoc.,
S yaeOHoMi
CHCTEMBI YIIPABICHUS Ha iy BBIIIOJIHEHHE IIK-1.1, TIK-
- Y R 30 JITEPaTyphL,
Ga3e HEYETKOI JIOTHKH. - paszeinoB 1.2, TIK-1.3
= TO/ITOTOBKA
TIpunrwn paGoTs KYPCOBOTO IIpOeKTa
KypCOBOTO
HEYETKOTO PeryIsTopa. ?
) S MpOeKTa
AJIrOPUTMBI HEYETKOTO
BBIBO/JIA. 3
9.2 IlpyMeHeHne PUHITATIA
CamocTrosTeIbHoe
HEYETKOTO YIIPaBICHUs IIPU
: U3yueHHe "
CHHTE3€ IH(PPOBHIX o Yernbiii onpoc,
6 y4eOHoMi
KOHTYPOB cTaOMIIM3auu 2 BBIIIOJTHECHUE TIK-1.1, ITK-
? 25 JTHTEpaTypHI,
TEXHOJIOTMIECKUX X paszesnoB 1.2, TIK-1.3
TOJ/ITOTOBKa
HapameTpoB KYPCOBOTO IIpOEKTa
KYPCOBOTO ?
TIPOM3BOICTBEHHBIX !
IpoeKTa
HPOTIECCOB
Hroro 1o pasjerny 55




10. ITporpammHast peaausanms
JIOKaIBLHBIX MUKPOIIPOLECCOPHBIX

KOHTYPOB YIIpaBJICHHS B
nporecce cBoOO/HOTO
TPOTPAMMHPOBAHUS
PETyIMPYIONIHX KOHTYPOB

10.1 ITporpammuas
peasars TUIOBBIX

3aKOHOB YTIPABJICHHS TIPH CamocrosiTebHOe
HCHOL30BAHHI CBOGOIHO M3ydeHHe
TIPOTPAMMUPY €MbIX yueOHOH .
POIR P> y YerHslit onpoc,
MHKPOIIPOLECCOPHBIX JHTEpaTyphL,
’ oTyeT 110
KOHTPOJIIEPOB. ,, TIOJITOTOBKA K ITK-1.1, TIK-
= 2 40 TIPaKTHYECKUM :

MojempoBanue paboThl HPAKTHYCCKIM = 1.2, TIK-1.3

paboTam, pa3jienbl
JIOKaJIbHBIX KOHTYPOB 3aHATHSM, X

y KYPCOBOTO IPOEKTa
1QpoBOTO peryIMpoBaHus TOJITOTOBKA 2
TEXHOJIOTHIECKIM KyPCOBOTO
rapaMeTpoM HpoeKTa
TIPOM3BOJICTBEHHOTO
nporecca.
10.2 UccnenoBanne CamocrosTenbHOE
1pPOBBIX KOHTYPOB n3ydeHue
PeryIMpoBaHus yueOHoit YeTHblii onpoc,
TeXHOJIOTHYECKUX JTUTEpaTyphl, oTyeT 110 TTK-1 1. TTK
IapaMeTpoB 30 HOJITOTOBKA K TPAKTHYECKIM 12 HK 13
TIPOM3BOICTBEHHBIX MPAaKTHYCCKUM paGoTam, pasjernst - '
TIPOTIECCOB C TIEITBIO 3aHATHSM, KyPCOBOTO TPOEKTa
OIITUMH3AINH [TAPAMETPOB HOJIrOTOBKA
TIEPEX0/IHOTO TIporiecca KypPCOBOTO
IIPOEKTa

Hroro 1o pa3zzeny 2 70
Hroro 3a cemectp 4 3193 HK3aMEH,KII

KYPCOBOI1 IIPOEKT,
Hroro no aucrmrumne 4 319.3 P g

DK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJOTHH B MPETOAaBaHUM TUCIUIUTHHBI «CHUCTEMBI aBTOMATH3AIMH U
yIIPaBIICHUS UCTIOJIB3YIOTCS:

Tpaauunonnsie 00pa3oBaTeNbHbIE TEXHOIOTMH — HH(OPMAIIMOHHAS JTEKIIHS
(BBOZIHYIO JIEKLIUIO, I'/I€ Ia€T IIEPBOE MPEACTABICHUE O IPEAMETE U 3HAKOMCTBO CTYIEHTOB C
Ha3HAYEHHUEM U 33Ja4aMHM Kypca); JEKIUH — KOHCYJIbTALlUH, U3JI0KEHHE HOBOTO MaTepuaa
COIIPOBO’KAAETCS IIOCTAHOBKOM BOIPOCOB M JUCKYCCHEH B IOMCKAX OTBETOB HA 3TU
BOTPOCHI; MPAKTHUECKUE PAOOTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHS MOTYYSHHOM MH(OpPMAIIMK TOCPEICTBOM IOCTAHOBKU POOJIEMHOT0 BOIPOCa U
MOMCKA MYTEH €ro penIeHus; NPakTHIeCKUe 3aHATHS C UCIIOJIb30BaHHEM IIPOOIEMHOTO
o0y4eHne, KOTOPOE 3aKII0YAETCs] B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSTEIIbHOM
«100BIYe» 3HAaHUN, HEOOXOJMMBIX ISl PELICHUs] KOHKPETHOH npobiiemsl. [IpakTndyeckoe
3aHATHE Ha OCHOBE Kelic-MeToa — 00y4eHHe B KOHTEKCTE MOJICIINPYEMOW CUTYaIUH,
BOCITPOM3BO/ISIIEH peallbHbIC YCIOBUS HAYYHOM, IIPON3BOICTBEHHOM, O0IIECTBEHHOM
nestenbHOcTH. OOyyaromuecs 10JKHbI IPOAHAIN3UPOBATH CUTYALUIO, pa300paTbes B CYyTH
npo0iieM, MPEATIOKHUTH BOSMOYKHBIE PELICHUS U BBIOPATH JIydlllee U3 HUX.

TexHoMOrNM NPOEKTHOTO 00YUEHHS — OpraHU3anus 00pa30BaTEIBHOTO MpoLecca B
COOTBETCTBHUH C aJITOPUTMOM TTOATAITHOTO PELICHUS TPOOIEMHON 3a/1a41 MIIH BHITOJTHEHUS
yueOHoro 3aanus. CTy1eHTbI B BHIIOJIHSIIOT UCCIIEA0BATENLCKUN KypCOBOM MPOEKT, B
KOTOPOM IPOU3BOJISAT HAYYHBIE MCCIIEOBAHHA 0 33/IaHHOM TeMe B paMKax M3y4aeMbIX B
IMCUUIUIMHE. Pe3ynapTaTsl HCCIIeI0BaHUS MPEICTABIAIOT B (JOpME YCTHOTO JTOKJIA/IA 110
NPEe3eHTAH ¥ KYPCOBOTO MPOEKTA.

NudopmannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOIOTUHN — B XO/I€
NPOBECHNUS JICKIIMOHHBIX 3aHATHH NPEyCMaTPUBACTCS UCIIOJIB30BAHUE AIEKTPOHHOTO
JEMOHCTPAIIMOHHOTO MaTepuaia (JISKIUH-BU3yaTH3allii ), HCIIOJIb30BaHue MHTepHeT
PECypCoB U MPOMEKYTOUHBIX aTTECTALUI U POBEPKH OCTATOYHBIX 3HAHUH.

6 YueOHO-MeTOAMYeCKOe 00ecleyeHne CaMOCTOSITeIbHOIH padoThl 00y4arommxcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHo4YHbIe CpeAcTBA IJISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTalluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHue TUCIHUIINHBI

a) OcHoBHas JqUTEpaTypa:

1. CucteMbl aBTOMaTH3aIMK U yIpaBieHUs: yueOHoe mocoodue [u1st By3oB] / b. H.
IMapcynkun, C. M. Aunpees, T. I'. CyxonocoBa, E. C. Psg6unkoBa; Marauroropckuii roc.
texHndeckui yH-T uM. I'. U. Hocoga. - 2-e u3a. - Marautoropck : MI'TY um. I'. U. Hocoga,
2021. - 1 CD-ROM. - 3arum. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3128 (nata oopamenus: 10.03.2026).
- ISBN 978-5-9967-2283-9. - Tekcrt : 2IeKTPOHHBIH.

2. CucreMbl yOpaBlieHUs TEXHOJIOTHYECKHMMH IIpolieccaMd M HH(POPMAIMOHHEIE
TEXHOJIOTHH : yueOHoe mocobue /i By30B / B. B. Tponenko, B. K. @enopos, A. U. 3a0ynckuii,
B. B. KomenmantoB. — 2-e usn., ucmp. u gon. — Mocksa : M3garensctBo HOpaiit, 2020. —
136 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-09938-6. — Tekcr : 31eKTpOHHBIHN //
OoOpasoBarenbHas tiardpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/454172 (nara

obpamenus: 10.03.2026).


https://host.megaprolib.net/MP0109/Download/MObject/3128
https://urait.ru/bcode/454172

0) JJonmosiHuTeIbHAS JJUTEpATYpA:

1. CoBpeMeHHbIE CUCTEMbI aBTOMATU3aIMH U yIIpaBieHus : yueOHoe nmocodue / C. M.
Anppees, E. C. Ps6uukoBa, E. FO. Myxuna, T. I'. Cyxonocosa ; MI'TY. - Marautoropck :
MI'TY, 2015. - 1 ANEKTPOH. OIIT. TIICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3605 (mata oOpaieHus:
10.03.2026). - TekcT : 2JIeKTPOHHBIN.

2. CammxoB, 3. I. ACY TEXHOJIOTMYECKUMHU I[POLIECCAMU  METAJLUIypruu:
WHTEJUICKTYaIbHBIC CUCTEMBI YIIPABJICHHS TOPHO-METAJUTYPTHIECKIUMHE MPOIIeCCaMu : y4eOHO
-merogudeckoe nmocodue / 3. I'. Canmuxos, U. T. Kumses, K. 3. CanuxoB. — Mocksa : MUCHUC,
2011. — 165 c.— Tekcrt : anekTpoHHbIH // JlaHb : 3neKTpoHHO-O0nbaunoTeunas cucrema. — URL:
https://e.lanbook.com/book/116690 (nara oopamenus: 10.03.2026). — Pexxum goctyna: ais
aBTOPU3. II0JI30BATEIICH.

3. Tlapcynkun b. H. ABTOMAaTHM3alMsl W ONTUMH3ALMS YIPABICHUS MPOILIECCOM
BBIIJIaBKY YyT'yHA B JIOMEHHBIX 1evax : yueoHoe nocooue / b. H. [Tapcynkun, C. M. Anapees, T.
I'. Cyxonocoga ; b. H. [Tapcynkun, C. M. Auapees, T. I'. CyxonocoBa ; MI'TY. - Marautoropck
: MI'TY, 2018. - 215 c. : wun., Tabn., cxemsl, rpad., amarp., Homorp., 3cku3bl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2196 (marta obpamenus: 10.03.2026).
- ISBN 978-5-9967-1208-3. - TekcT : HEMOCpPEeACTBEHHBIH.

4. Ilapcynkun b. H. ABTOMATH3aIMsl ¥ ONTHMH3AIUS  YIpPaBICHUS
TEXHOJIOTUYECKUMH TPOLIECCAaMH U3BECTKOBO-O0JIOMUTOBOTO MPOU3BOCTBA: yueOHOE TTocooue
[ms By3oB] / b. H. Ilapcynkun, C. M. Aunpees, T. I'. CyxonocoBa ; mox obmieit pegakiueit b. H.
[Tapcynkuna ; Marautoropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. - Maruuroropck :
MI'TVY um. I'. UI. Hocoga, 2022. - 110 c. : un., Tab:1., cxemsl, rpad. - bubmuorp.: c. 100. - ISBN
978-5-9967-2489-5. - TekcT : HEMOCPEACTBECHHBIM.

5. Tlapcynkun b. H. ABTromMaruszanus npouecca HENpepbIBHONW pa3IMBKU CTald Ha
MalIMHAX HEMPEepPhIBHOTO JTUThS 3arOTOBOK : yueOHoe nmocodue g By3oB| / b. H. Ilapcynkun,
C. M. Anapees ; Maruutoropckuii roc. Texuuueckuii yu-T um. I'. YI. HocoBa. - Maruuroropck :
MI'TY um. I'. Y. HocoBa, 2023. - 171 c. : wi., Tabiu., rpad., auarp., cxemsl. - bubmuorp.: c.
163-164. - ISBN 978-5-9967-2769-8. - Tekcr : HemocpeACTBEHHBIH.

6. IlepcrieKTMBHOE HKCTPEMATbHO-ONTUMHU3UPYIOIIEE ABTOMATHUYECKOE YIIPABIEHUE
JIOMEHHBIM TIpolieccoM : yueoHoe nocobue [uig By3oB] / b. H. [Tapcynkun, C. M. Aunpees, A. P.
bonpapesa [u np.] ; Marauroropckuii roc. texnuueckuid yH-T uM. I'. WM. Hocosa. -
Maruutoropck : MI'TY um. I'. 1. Hocosa, 2022. - 284 c. : ui., Tabu., cxemsl, rpad. - bubmmorp.:
c. 252-253. - ISBN 978-5-9967-2478-9. - TekcT : HenmocpeACTBEHHBIH.

7. lapcynkun b. H. ABTomaTu3zanusi TEXHOJOTHMYECKHX IPOILIECCOB M MPOU3BOJICTB.
[Ipon3BoacTBO cTanu B MapTEHOBCKHUX II€4YaX, JABYXBAaHHBIX arperatax M KUCJIOPOJHBIX
KoHBepTepax : yuebHoe nocobue / b. H. Ilapcynkun, T. I'. Cyxonocosa, A. P. bonnapesa ;
MITY. - Marautoropck : MITY, 2016. - 264 c¢. : wum, T1abn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1724 (nata obparuenwus: 10.03.2026).
- TekcT : HEemocpeACTBEHHBIN.

8. Ilapcynxkun b. H. Cucrempl aBTOMaTHMYECKONH ONTHUMHU3ALMM  YIPABICHUS
TEXHOJIOTUYECKHMH MPOIIECCAMHU C 3alIOMUHAHUEM dKCTpeMyMa : yueOHoe mocobue [11st By30B] /
b. H. ITapcynkun, C. M. Annpees, E. H. Mmmetses ; MI'TY. - Maruutoropek : MI'TY, 2015. -
136 c. : w1, Tabm. - ISBN 978-5-9967-0695-2. - TekcT : HemocpeACTBEHHBIH.

9. Ilapcynkun b. H. ABTromaTuzauusi TEXHOJOTMYECKHX IPOLIECCOB M MPOU3BOJCTB.
Kokcoxummueckoe nmpousBoacTBo : yuebHoe mocodue / b. H. ITapcynkun, T. I'. CyxoHocosa ; b.
H. Mapcynkun, T. I'. CyxonocoBa ; MI'TY. - Marautoropck : MI'TY, 2015. - 226 c. : wi., Tabm.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/3814 (mata oOpaieHus:
10.03.2026). - ISBN 978-5-9967-0586-3. - TekcT : HemOCpeICTBEHHBIA.

10. ViHTennexTyanbHble CUCTEMBI YIIpaBlIeHUs : yueOHoe nocobue [ By30B] / b. H.
[Tapcynkun, C. M. Auapees, E. C. PsOunkosa, T. I'. O6yxoBa ; Maruutoropckuii roc.



https://host.megaprolib.net/MP0109/Download/MObject/3605
https://e.lanbook.com/book/116690
https://host.megaprolib.net/MP0109/Download/MObject/2196
https://host.megaprolib.net/MP0109/Download/MObject/1724
https://host.megaprolib.net/MP0109/Download/MObject/3814

texHuueckuid yH-T uM. I'. . HocoBa. - Marauroropck : MI'TY um. I'. . Hocosa, 2012. - 1
CD-ROM. - 3ari. c TUTYJL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2520 (nata o6pamenus: 10.03.2026). -
Teker : 3JeKTPOHHBIN.

11. Iapcynkun b. H. ABToMaTu3anus ¥ onTUMH3aLMsl YIIPaBICHUs BBIIUIABKOW CTallU B
ANEKTPOAYTOBBIX mevax : MmoHorpadus / b. H. Ilapcynkun, C. M. Aunapees, O. C. JloryHosa ;
MI'TY. - Marauroropck : MI'TY, 2012. - 305 c. : wi., Tab:m., cxemsl. - ISBN 978-5-9967-0254-1.
- TekcT : HenmoCpeACTBEHHBIN.

12. ITapcynkun b. H.  ABromaru3aius TEXHOJOTMYECKUX IIPOLIECCOB U IIPOU3BOJICTB B
MeTaiypruu : yaeonoe nmocodue / b. H. [Tapcynkun, C. M. Auapees, E. C. PsOunkoBa ; moj pe.
b. H. IMapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marautoropck, 2011. - 151 c. : un., tabn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3370 (nata obpamenus: 10.03.2026). -
TekcT : HenocpeACTBEHHBIM.

13. Ilapcynkun b. H. ABTomMaTu3anust 1 oNTUMU3ALMs YIPABIEHUS TEIUIOBBIM PEXXUMOM
paboThI 0JI0Ka BO3MyXOHArpeBarelneil JoMeHHoM reun : yueoHnoe mocobue / b. H. IMapcynkun, C.
M. Aunpees, M. 1O. Psaouukos ; MI'TY, [kad. [TIKuCY]. - Marauroropck, 2009. - 148 c. : un.,
rpad., cxembl, Tabm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1479
(mata oopamienus: 10.03.2026). - TekcT : HEMOCPEACTBCHHBIH.

14. Tlapcynkun b. H.  HMcnonp3oBaHue 3KCHepuMEHTaIbHO-CTATUCTUYECKUX METOJI0B
MOJICIIMPOBAHUS JIJISl YIIPABICHHSI TEXHOJIOIMYECKHMMH TIpolieccamu : yueOHoe mocodue / b. H.
[Mapcynkun, C. M. Anapees, E. C. Ps6unkoBa ; MI'TY. - Marauroropck, 2012. - 177 c. : un.,
rpad., cxemsl, Tabn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3485 (xara
obpamienus: 10.03.2026). - ISBN 978-5-9967-0292-3. - TekcT : HENOCPEACTBEHHBIH.

B) MeToanueckue yKa3aHus:

1. Cucrembl aBTOMATH3allMM U yrpaBieHusa. JlabopaTopHbIi MpakTUKyM: ydeOHOe
nocobue / b. H. I[Tapcynkun, C. M. Auapees, E. C. Ps6unkosa, T. I'. O6yxoBa. - MarHuToropck :
MITY, 2013. - 1 AIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/67 (mata ob6pamenus: 10.03.2026). -
TekceT: 2NeKTPOHHBIN.

2. OnruMuzanusi yopaBlIeHUS TEXHOJIOTMUECKMMHM Ipoleccamu: npaktukym / b. H.
[Tapcynkun, C. M. Auapees, E. C. Ps6unkosa, T. I'. O6yxoBa ; MI'TY. - Marautoropck, 2013. -
177 c. : WL, rpad., CXEMBI, TaoI. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3530 (nara oopamenus: 10.03.2026).
- ISBN 978-5-9967-0393-7. - Tekct : HEMOCPEICTBEHHBIH.

3. Ilapcynkun b. H. 3agaun mo cuHTE3y aBTOMAaTHU3MPOBAHHBIX CHCTEM YIIPaBJICHHUS
TEXHOJIOTMYECKUMH IpoLieccaMu M MPOU3BOACTBOM : yuebHoe nocooue / b. H. [Tapcynkun, T. I
CyxonocoBa ; MI'TY. - Marautoropck : MI'TY, 2016. - 54 c. : un., Tabn., cxem. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20773 (nata oopamenus: 10.03.2026). -
TekcT : HenmocpeACTBEHHBIM.

4. CyxonocoBa T.I'. HccrnenoBanue »JI€MEHTOB M CHCTEM aBTOMAaTH3allMd B Cpele
JMHAMHYECKOro MojenupoBanus SimInTech: wmeromnveckue yka3aHus K  BBITOJHEHHIO
NPaKTUYECKHX paboT mo auciumuiiHe «CHCTeMBbl aBTOMATH3AIllMM W YIPABICHHS» IS
obyuaromuxcsi HampaBieHus 27.03.04 «YmopaBiaeHHEe B TEXHMUYECKHX CHCTEMax». —
Marnuroropck: M3n-so Marauroropck. roc. TexH. yu-ta uM. I'.11. HocoBa, 2023. — 28 c.



https://host.megaprolib.net/MP0109/Download/MObject/2520
https://host.megaprolib.net/MP0109/Download/MObject/3370
https://host.megaprolib.net/MP0109/Download/MObject/1479
https://host.megaprolib.net/MP0109/Download/MObject/3485
https://host.megaprolib.net/MP0109/Download/MObject/67
https://host.megaprolib.net/MP0109/Download/MObject/3530
https://host.megaprolib.net/MP0109/Download/MObject/20773

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe odecnieuenune

HaunmenoBanue .

10 Ne norosopa Cpoxk neicTBUS JTULEH3UH
7Zip CBOOOIHO  pacrpocTpaHsIeMoe 0eccpouHo
Bpayszep Mozilla Firefox ;}3860111{0 pactipoctpatieMoe 6eccpouHo
MS Office 2003 Professional Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager CBOOOJIHO  pacmpOCTpaHsIeMOe OecCpovYHO
BupryanbHblil CTEHT CHCTEMBI
aBTOMAaTUYECKOTr0 ynpasieHus |cBuaerenbetBo Ne2013612340 O6eccpouHo
TEXHOJIOTUYECKUM TTapamMeTpoM

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

Haspanmne Kypca

Cchuika

DOnekTpoHHas 6a3a nepuoguueckux uzganuit OO0
«BUC»

https://eivis.ru/

Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT

cucreMa — Poccwuiickuii wmHAeKc HayuHoro | https://elibrary.ru/project_risc.asp
nutupoBanus (PYHII)

®denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE

yUpeKICHNE «DenepanbHBIT uHctutyt | http://www1.fips.ru/

MTPOMBINTUICHHOW COOCTBEHHOCTHY

E(;;Zﬁgﬁﬁaﬂ Tocynapetsennas  Gubmmorexa, https://www.rsl.ru/ru/4readers/catalogues

MG)I(I[}/'HapO,I[HaSI pe(bepaTI/IBHaSI U IIOJTHOTEKCTOBAs1
CIIpaBOYHasd Oasa JaHHBIX HAYYHBIX I/I3,Z[8.HHﬁ
«Springer Naturey

https://www.nature.com/siteindex

NudopmannonHas HopmaruBHbIE
IIPaBOBBIE aKTBhI,
OpraHU3alMOHHO-PACIIOPSAAUTEIBHBIE JTOKYMEHTHI,
HOPMATHBHBIE W METOJUYECKHE JOKYMEHTBI U

cucremMa -

MOATOTOBJICHHBIE  IPOEKTHl  JOKYMEHTOB  IIO
TexHndyeckoi 3amurte wuHpopmanuun DCTIK
Poccun

https://fstec.ru/tekhnicheskaya-zashchita-i
nformatsii/dokumenty-tzi?ysclid=lujknksf

y724757053

HUndopmannonnas cucrema - baHk JaHHBIX yrpo3
6e3onacHoctu nHbopmarn ®CTIOK Poccun

https://bdu.fstec.ru/?ysclid=lujkay7cnw63
0508962

DnekTpoHHbIe pecypcbl Oubmmorexku MITY wum.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

DOnekTpoHHbIE pecypcbl Oubnuoteku MITY uwm.
I'.'1. HocoBa

https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHnue JUCHUILIMHBI (MOYJIs1)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:



https://eivis.ru/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues
https://www.nature.com/siteindex
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://host.megaprolib.net/MP0109/Web
https://host.megaprolib.net/MP0109/Web

1. YueOHble ayTuTOpUHN AJIs TPOBEACHHS 3aHATUH JeKIIMoHHOoro THMa (aya. 437, 450)
MynbTUMEINIHbBIE CPECTBA XPAaHEHHUS, IEpelaur U MPEICTaBICHUS HH(OpMAIH

2. YyeOHas ayquTopusi AJisl IPOBEACHUS MPAKTUYECKUX 3aHITHHA U J1aOOpaTOPHBIX
paboT: 1abopaTopusi aBTOMaTU3ALUK TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOACTB (ayn.450)

JlabopaTopHble YCTaHOBKH M MPUOOPHI AJIsl BBIIOIHEHUSI TAOOPATOPHBIX U
MPaKTUYECKUX PaboT:

- nabopatopHubiii cteH ] «[Ipombinennsie natankuy, [1J-MAKC;

- mabopaTopHbIi cTeH «/laTunku TexHonornueckoir napopmanuny», J1TH;

- nabopaTtopHbiii cteH ] «[IpombineHHbIe naTauku pacxoaay», [1IJIP-CK +
KOMIIBIOTEp C MpeaycTanoBiIeHHbIM [10 oT U3roroBuTENs.

- nabopartopubiii cteH ] «[IpombinenHbie natuyuku Temneparyps», [IJIT-CK +
KOMIIBIOTEP C MpeaycTanoBiIeHHbIM [10 OT U3roroBuTENs.

- nabopaTtopHbiii cteH ] «[IpomblneHHbIe naTuyuku nasiaenus», [IJJ]-CK +
KOMIIbIOTEp € npeaycTanoBieHHbIM [10 oT uzroroBurens;

- IporpaMMHUpyeMbIii torundeckuii Kontposuiep ITJIK-Siemens + HoyTOyk ¢
npenycraHoBiaeHHbIM 11O OT U3roToBUTENS;

- 1a00OpaTOPHBII CTEH ] «ABTOMATH3AIUS CUCTEM TEILUIOra30CHA0KEeHUS U
BeHTHIIAIMN», ATI'CB-09-11JIP-01 + HOyTOYK ¢ npeaycranoBieHHbIM [1O ot
W3TOTOBUTEIIS,

- 1abOpaTOPHBII CTeH ] «ABTOMATH3AIUS CUCTEM BOJOCHAOKEHUS U
BomooTBeneHus», ABHB-Y-01-12;

- nabopartopubiii cteH «I[IJIK-Omron-40A-HH#»

- naboparopHslil creny «OcHOBBI aBTOMAaTUKNY, OA-MP

3. YueGHbIe ayIMTOPUU TSl BBIMOJIHEHHSI KYPCOBOT'O TPOEKTUPOBAHMSI, TOMEILIEHUS
JUISL CAaMOCTOSITENIbHOM paboThl o0yvarommxcs (ayz. 448)

[Tepconanbubie KoMbIOTEpHI ¢ makerom MS Office, Beixomom B HTEpHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

4. Y4eOHbIe ayIUTOPHH IS TPYIIIOBBIX U WHIAWBUIYAIBHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUYHbIX KOHCYNIbTauil (ayx. 448, 450)

Jlocka, MyJIbTUMETMIHBIN TPOEKTOP, IKPaH

5. [Nomernenue i xpaHeHUs: ¥ MPOOUIAKTHIECKOTO OOCTYKUBAHHS y4eOHOTO
obopynoBanus (ayn.445)

Crennaxu sl XpaHeHHs] y4eOHO-METOANYECKUN JOKYMEHTAIIIU



Ipuioxkenne 1

YueOHO-MeTOIHYECKOE 00ecTieYeHe CAMOCTONITEILHOI PaGoThI CTYI€HTOB MO THCIHILIHHE
«CucTeMbl aBTOMATH3AIHH U YIIPABJIEHUD»

ITo mucnuninuze «CrucTteMpl aBTOMATU3AalMK U YIIPABIECHUSA» IPEYCMOTPEHA ayITUTOPHAs U

BHEAyJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

AynuropHas caMoCTOsITeNIbHAsE paboTa 00yJarouXxcs IpenoiaraeT BhIIOJHEHHE
71a00paTOPHBIX U MPAKTHUYECKUX pabOT U JTOKJIA/ MO MOJIYYEHHBIM pe3yibTaTaM, a TaKKe YCTHBII
OTIPOC O MOPSIKE BBIIOJIHEHUS TAOOPATOPHON U MPAKTHUUECKOM paboThl, OJIYYEHHBIM YMEHUSIM U

HaBBIKaM.

IIpumepHBIe BONPOCHI JIS1 YCTHOT'O ONPOCA 0 BHINOJHEHHBIM JIA00PATOPHBIM padoTam

Tema 1abopaTopHoii padoThI

Bomnpocsl 111 yCTHOTO onpoca

1. DkcnepuMeHTaNbHOE
oTpezieNieHue CTaTUYECKOM
XapaKTEePUCTUKU 0OBEKTa
YIPaBJICHUS

1. Cratnueckas xapakrepuctuka OY

2. OnpeneneHue JIMHUN PErPECCUH.

3. CyTb MeTOJ]a HAUMEHBIINX KBAJIPaTOB.

4. Koadunment nepegaun oobexTa. Metoa onpeaeieHusl.
5. Bupl cTaTHUECKUX XapaKTEPUCTUK OOBEKTOB

2. Onpenenenue
JUHAMUYECKHUX [TapaMeTpOB
00beKTa

10 AKCIIEPUMEHTAIBHOMN
KpHUBOW pas3roHa

1. Kakue xonm4yecTBEeHHbIE OLIEHKN JUHAMUYECKUX CBOWCTB
OV ucnons3ytorcsa? Kakue popMylibl CyLIECTBYIOT AT UX
onpeaeneHus?

2. 3anumuTe ypaBHeHHE TuHAMUKU 1711 00bekToB | u |1
TIOPSAIKOB.

3. IlocTpoiite kpuByro pasrona OV co cieayrommumu
napamerpamu To=10c, 13=2¢, Koo = 10 [Ta/%

4. Yro Takoe nepexonHas xapakrepuctuka? Kak onpenenutsb
ypaBHEHHE MIEPEXOTHOM XapaKTepUCTUKU 00beKTa?

5. IloueMy nipu SKCTpanoysiuud KPUBOW pa3roHa
IIPEAIIOIIAraeTcs, 4YTo NEPEXOIHbIN TPOLECC 3aKOHUYUTCS 32
Bpems paBHoe (3...4)To?

3. Onpenenenue
JTUHAMWUYECKUX MMapaMeTpOB
o0BekTa

10 PKCIICPUMEHTATBHOM
UMITYJIbCHOM XapaKTEPUCTHKE

1. Yro Ha3bIBaeTCSA UMIYJIBCHOW XapaKTEPUCTUKON?

2. Kakue mapameTpsl 00beKTa MOXKHO OIPEIEITUTh 10
UMITyJIbCHOM XapakTepuctuke? Hanumure popMybl.

3. OnumuTe METOIMKY CHSTHS SKCIIEPUMEHTAIbHOM
HUMITYyJIbCHOM XapakTepucTUKU. Kak mpaBuUiIbHO BBIOPATh BpeMs
nMIyibsca’?

4. Kakue cBoiicTBa XapakTepusyeT K03 UIeHT
caMOBBIpaBHHMBaHUA? B ueM QpU3UUeCKUil CMBICT 3TOTO
napamerpa?

5. Kakue cBOMCTBa XapakTepu3yeT CKOpoCTh pa3roHa? B uem
(bU3UIECKUN CMBICI 3TOTO TlapameTpa?

4. IlpeobpazoBanue
HMITYJIbCHOW XapaKTEPUCTUKH
o0BekTa

B KPHMBYIO pa3roHa

1. Uto Ha3bIBaeTCSI UMIYJIBCHON XapaKTEPUCTUKOM?

2. Yto Takoe nepenarounas pyaknus? Kak ee moryduTs u3
YPaBHEHUS JTUHAMUKHU?

3. OnummuTe METOIMKY CHATHSI KCIIEPUMEHTAIIBHOU
UMIYJIbCHOM XapakTepucTuku. Kak mpaBuibHO BEIOpATh BpeMs




Tema 1adopaTopHoii pa6orsl | Bonmpocsl Ass ycTHOro onpoca

nMmIyibsca’?

4. OnpenenuTe BECOBYIO ()YHKITUIO, TIO U3BECTHOMY
ypaBHEHHIO quHaMuKu oobekTa: 0,1Y (1) + Y(t) = 2,5X(t).
5. OnummuTe METOT EPECTPOEHUSI UMITYJILCHOM
XapaKTepUCTHKHU B KPUBYIO pa3roHa. Ha uem on
OCHOBBIBAETCS?

1. Ha3oBure n3BecTHbIE YaCTOTHBIE XapaKTEPUCTUKHU
00BEKTOB.

2. Kaxk MOJIYYUTDh YaCTOTHBIC XapPAKTCPUCTUKHN ONIBITHBIM
5. lMoctpoenue rogorpada

nyrem?
A®UX 110 .
. . 3. Kak nmonyunts ADYX, ecnu uzBectHa [1d o6wbexra?
9KCIIEPUMEHTAIILHON KPUBOI .
4. Kak noctpouts rogorpad ADYUYX o kpuBor pa3rona
pasroHa

00BeKTaII1 00BEKTOB MEPBOT0O MOPSAKA C 3ama3IbIBaHueM ?
5. Kak moctpouTts rogorpad A®UYX no kpuBoit paroHa
o0BekTamiss 00bekToB 00hekTOB |l 1 111 TopsiaKoB ¢

3ara3apblBaHuEM?

Ilepeyens npakTHYECKUX padoT

1. CocraBieHue MaTeMaTH4eCKOl MoJiesIn 0OBbEKTa yIpaBJIEHUs] U pacyeT KpUBOH pas3roHa,
olpeieleHne TMHAMUYECKHX ITapaMeTpOB 00BEKTA.

2. Pazpabotka cTpykTypHO# cxembl CAY TE€XHOJIOTMYECKOro MapaMeTpa.

3. Pa3paboTka OJ0K-CXEMBI aIrOPUTMa U pacueT KOHTYpa YIpaBJIECHUS B COOTBETCTBHM CO
CTPYKTYPHOU CXEMOM.

4. Ontumm3anus KOHTypa YIpaBlIEHUS M aHAJIW3 BIMSHHUA [apaMETPOB HACTPOUKH
perynsTopa Ha KauyecTBO MepexoAHbIX mpoueccoB B CAY.

5. UccnenoBanue CAY npu pAeldicTBUM Ha CHCTEMY BO3MYIIEHMH: OJIHOKPATHOTO
BO3MYIIEHUS, Iperida cTaTnyeckoil XapakTepUCTUKH, TEPUOANIECKUX TTOMEX.

Tecr
[Tpumep Tecra. Bapuanr 1:

1. Kak HaszpiBaercs rpaduk, npeacTaBIeHHbIN

Ha pUCYHKe? LM
1
A) cratuyeckas XapaKTepHUCTHKa,

b) nepexoHas XxapakTepuCcTHKa,
B) xpuBas pasrona;
I') mepexomHBIii mporiecc.

t,C




2. Yemy paBeH K03 puLmeHT nepenadu

obbexTa? 3 %0 q
I
A) 1,75 'g
B) 0,50 s 70
B) 1,20 z
- o)
I -0,57 R 50
0
(a1]
0 20 40 60
BXOAHOW curHan
3. Ha pucyHke npeacraBiieHa TpaeKTOpHs KpuBasi pasroHa OY
W3MCHEHHUS BBIXOJHOW BEITHUMHBI IPU 50
M3MEHEHUH nosioxkeHus Baja Ha 10%. Yemy /?'——'
paBeH kod(pduimeHT nepenaun oobekTa? 30 /!

A) 4 /
b) 3; /

B) 0,7 10

0,5

)03 0 20 40 60
4. Ilo npeapiayieMy pUCYHKY pacCUUTaTh Ortger:

CKOPOCTh Pa3roHa OOBEKTa YIIPABICHHUS.

5. Ha pucyHke npezcTaBiieHa TPaeKTOPHUS
W3MEHEHHUS BBIXOJHON BEIHMUUHBI IPU

M3MEHEHHMHU NoJIoXKeHus Basia Ha 15%. Uemy

paBHa MOCTOSIHHASI BpeMEHH 00beKTa?
A) 30;
b) 15; g

B) 70; /

I) 3s. 0 10 20 30 40 50 60 70

R N W N~ O

Bueayauropnas camoctosiTenbHasi paboTa 00yJaronmxcs MpeinoiaraeT BHIIOJHEHUE
KOHTPOJIbHOM pabOoThI U pa3fiesioB KypCOBOTO MPOEKTA.

KonTpoabsHnas padora
[Tpumep KoHTpONBHOMN paboThl. Bapuanrt 1:
JlaHO: MHEPLIMOHHOE 3BEHO NIEPBOI0 NMOPsIIKA C MOCTOSHHOM BpemeHnu T=0,3 c.
1. 3anumunTe ypaBHEHHE JUHAMUKU U NepeIaTOYHYI0 (YHKIIMIO 3BEHA.
2. Meronom Diepa pacCUMTANTE TPAEKTOPUIO N3MEHEHUS BBIXOITHOTO CUTHAJIA, €CIIU BXOIHOM
curHai n3obpaxeH Ha pucyHke. HauanpHoe 3HaueHHE BhIXOAHOM BemnunHbl Y (0)=20.
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3. PaccuuTaiiTe TpacKTOPUIO HMITYIbCHON XapaKTEePHUCTUKHU 3BEHA, €CIIU MPOI0IDKUTEIBHOCTh
BXO/IHOTO MMITyJbca 0,2 ¢, aMIuIuTy/Ia umInyiisca 25 y.e. HadanbHoe 3HaYeHHE BBIXOIHOW
BenmunHbl Y (0)=0.

MeTtoauyecKkue peKOMeHAAIMHU 110 BHIOOPY TeMbl KYPCOBOI0 MPOEKTA M MOPSI0K 3aIUTHI

[lenu BBINOJHEHUS KYpPCOBOI'O IPOEKTA: MOJYYUTh NMPAKTUUECKHUE HABBIKM IO CHHTE3Y
JOKQJIbHBIX CHCTEM aBTOMAaTUYECKOTO YIPABICHUS TEIUIOTEXHUYECKUX IPOLECCOB C
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHUYECKHX CPEJICTB, IPHUMEHSTh
pa3IUYHbIE METOAbl JAMHAMHUYECKOM M CTPYKTYpPHOM ONTHMHU3ALMK HapaMeTpOB HACTPONKU
KOHTYPOB YIIPaBJICHUS.

Hanucanue kypcoBOro npoekTa sBIsS€TCS BaXHBIM 3BEHOM B BBIPAOOTKE Y CTYJIEHTOB
HaBBIKOB K CAMOCTOSITEJIbHON Hay4dHOH paboTe ¢ y4yeOHOH IuTepaTypoil M CrpaBOYHMKAMH 10
KOHKPETHON TEMAaTHKE, 3aKPEIJIEHUN OCHOBHBIX TEOPETUYECKUX 3HAHUH 110 AUCLUILIIMHE, a TAKKE
pUOOpeTEeHUN OIbITa 0(GOPMIIEHUSI TEKCTOBOTO U Ipauyeckoro Marepraia B COOTBETCTBUU C
JEHCTBYIOIIMMU CTaHIapTaAMH.

B xoze BbINOJNIHEHUST KYPCOBOTO MPOEKTA U3Y4YarOTCsl TEXHOJIOIMUECKHUE PEKUMBI pabOThI
o0BbeKTa yNpaBIEHUS, COCTABJISETCS JIUTEPATYpHBIH 0030p MO CHCTEMaM aBTOMaTH3alluU
u3zyyaemMoro oobekra. Ha oCHOBaHMM M3y4eHHOro MaTepuaja M JaHHBIX, MOJYYEHHBIX MpHU
IPOXOXKJIEHUN TPOU3BOJCTBEHHON MPAKTHKH, Pa3pabaThIBaeTCsl CTPYKTYpHAs cXeMa JOKaJIbHON
CAY, maremaTtnueckast MoJielib 00BbEKTa YIPABICHMsI, pacyeT nepexoHbIx npoueccoB B CAY u
JUHAMHUYECKasi U CTPYKTYpHAas ONTUMH3ALMs HACTPOMKN KOHTYPA YIPABJIECHUS Ui ONPEAEIICHUS
ONTUMAJIBHBIX HACTPOEK pEryisTopa, NpOM3BOIUTCS aHanu3 paspadotaHHoil CAY. CryaeHT
yuuTCs MareMarudeckomy wmozenupoBaHuio CAY, cOCTaBISITh MNOSICHUTEIBHYIO 3aIlHCKY,
BBITMOJHATH CTPYKTYPHbBIE CXEMbI aBTOMATU3allUK BEIOPAHHOT'O TEXHOJIOITMUYECKOT0 00bEKTa,

HaBbiku ¥ yMmeHUs, TMOJyude€HHBbIE B IpOLlECCE€ IMPOEKTUPOBAHMS, HCIONb3YIOTCS MpU
BBITIOJTHEHUH OJTHOM W3 TJIaB BBIITYCKHON KBATM(PUKAIIMOHHON PaOOTHI.

KypcoBoil mpoeKT COCTOUT M3 TEKCTOBOM 4YacTH (MOSICHUTENbHOH 3amucku) Ha 35 — 45
cTpaHuIl U rpadudeckoil yactu — 3 nucra popmara A1-A2. OcHOBHas 4acTh pabOThI COCTOUT U3



JBYX pa3fesioB: TEOPETUUYECKOI0 U PAacUyeTHOTO U JOJDKHA OTPa)KaTh Pe3yJIbTaThl, MOJy4YeHHbIE
CTYJICHTOM IIPH BBIMOJHEHUHU 3TANIOB KYpPCOBOIO MPOEKTA.

Pazoen 1 — or 15 nmo 20 crp. ConmepXHT KpaTKoe OINUCaHUE OCOOEHHOCTEH
aBTOMATU3UPYEMOTO TEXHOJOTHYECKOro Ipoiecca (ydactka, arperara — Bamero OVY);
JUTEPATypHBIA 0030p CYHISCTBYIOIIUX CHOCOOOB aBTOMATUYECKOTO YIPABJICHUS OTUM
nponeccoM. B paznene Boiaenuts 2-4 noapaszaena.

Pazoen 2 — ot 20 mo 35 crtp. Pacyer KOHTypa aBTOMATHYECKOTO YyIpaBiieHUs. Pazmen
JOJIKEH CO/IeP KaTh CIIEeNYIOIINE MOApa3IeIbl:

2.1 Maremaruueckass moueinb <QY>

2.1.1  Pacuér craTn4eckoil XapaKTepUCTUKU

2.1.2  Pacyer muHAMHYECKHX TTApaMETPOB

2.2 CrpykrypHas cxema CAY <TeXHOJIOTHYECKOT0 MapameTpa™>
2.3 Pacuer nepexonHoro mpoiecca B KOHType YIpaBICHHUs
2.4 JluHamMu4eckasi ONTUMU3aNNs KOHTYPa yIpaBICHUs

2.5 Hccnenosanune CAY

3aluIIeHHBI KypCOBOM MPOEKT octaercs Ha kadeape. Jlydmme paboThl MOTYT OBITH
PEKOMEHJIOBaHbI Il JIOKJIAJ0B HA HAYYHBIX CTYJCHUYECKUX KOH(MEPEHIMSIX, K IYOIUKAIHH
TE3MCOB B CTYACHUECKHUX cOOpHUKaX. K crade sk3amMeHa Mo TUCIUTUIHHE JIOMYCKAIOTCS JIUIIh TE
CTYJCHTBI, KOTOPBIC UMEIOT TIOJIOKUTEIIBHBIE OIEHKU IO KYPCOBOMY ITPOCKTY.

HpI/IMepr TEM KYPCOBBLIX IIPOCKTOB IO METAJLITYPIrUI€CKUM IepeaeciamM

1. CunTe3 KOHTypa aBTOMATHYECKOIO PEryJIMpOBaHUS M AaBTOMATUYECKOH ONTHUMM3ALUU
yIpaBJIEHUs] MPOLIECCOM MENKOro ApoOJeHHs Marepuaja B IIAPOBBIX MM CTEP)KHEBBIX
MeJIbHUIIAX.

2. CuHTe3 KOHTypa aBTOMAaTHYECKOT0 PEryJMpOBaHUs BIKHOCTH arjioMepalliOHHON MIUXTHI.

3. CuHTe3 KOHTYpa aBTOMAaTHYECKOTO PETYJIMPOBAHUS TEMIIEPATyphl B pabodeM mpoCTpaHCTBE
3aKUTaTeIbHOTO TOpHA arjJoMallHblI.

4. CuHTe3 KOHTypa AaBTOMAaTHYECKOIO pPETyJIHpPOBaHMS CKOPOCTH  arjlOMalluHbl IO
3aKOHYEHHOCTH TpoIlecca CIIeKaHus B 3aJJaHHOM (aKTUBHOM) YYaCTKE arjloJICHTHI.

5. CuHTe3 KOHTYpa aBTOMAaTHYECKOTO PpEeryJMpOBaHUS TEMIEepaTypbl TOpsSYero JyThs B
JIOMEHHYIO TI€Yb.

6. CuHTE3 KOHTYpa aBTOMAaTMYECKOI'O PEryJMpOBaHUS JaBJIEHUs Ha KOJIOIIHUKE JOMEHHOMN
HIEYH.

7. Cuctema aBTOMAaTHYECKOW ONTUMM3AIMM YIPABJIECHUS IMPOLECCOM CXKHUIAaHUS TOIUIMBA B
BO3/IyXOHAarpeBarese ¢ 1ejbl0 00ecredyeHrns MaKCUMalbHO BO3MOXKHOM CKOPOCTH Harpena
KymoJa.

8. CuHTE3 KOHTypa aBTOMAaTHYECKOTO pETyJIMPOBaHHUS pacxojla OTOMUTENHFHOTO Ta3a Ha
KOKCOBYIO CTOPOHY KOKCOBOM Oatapeu.

9. CuHTEe3 TOKAJIFHON CHCTEMbI aBTOMATHYECKOTO YIIPABJIEHUS MPOLIECCOM BbIIETICHUs OeH30I1a
C L1eJIbI0 0OecreueHUs] MAKCUMAJIbHOM MTPON3BOAUTENBHOCTH.

10. CunTe3 KOHTypa aBTOMATHUYECKOTO pPETyIUpPOBaHMs pacxoja KHUCIOpoAa Ha MPOAYBKY
KOHBEpTepa.

11. CuHTe3 KOHTYpa aBTOMAaTUYECKOTO PETYJIMPOBAHMUS TTOJIOKEHUSI TPOTyBOYHON KUCIOPOTHOM
(bypMBbI KOHBEpTEpA.



12.

13.

14.

15.

16.

17.

18.

19.

CuHTe3 KOHTypa aBTOMAaTHMYECKOIO PETyIMpPOBaHUSA pacxofa TPAaHCIOPTHPYIOLIEro rasa
(aproHa) ¢ LIETBI0 JOCTHKEHUS MAaKCUMAJIbHON IPOU3BOJUTEIBLHOCTH 110 U3MEPEHHUIO MacChl
B LUPKYJIUPYIOLIEM KOHTYDE.

CuHTE3 KOHTYpa aBTOMAaTHYECKOTO PETYJIUPOBAaHUS YPOBHSA METaUla B KPUCTAIM3ATOPE
MHIJI3.

CuHTe3 KOHTypa aBTOMAaTHYECKOTO pPETYJIHMPOBaHMS TEMIIEpaTypbl B CEKLIIMH 30HBI
BTOPUYHOTO OXJIA)KICHUSI.

CuHTEe3 KOHTypa aBTOMAaTHYECKOIO PEryJIMPOBaHMs TEIUIOBOIO PEXXMMa KPUCTAIIM3aTOpa C
LIEJIbIO TTOIYYECHHMSI 3aJaHHOM TOJIIMHEI €105 3aTBEPACBILErO METaJllIa Ha BBIXOJE.

CuHTe3 KOHTypa aBTOMATHUECKOTO PETyIUpPOBaHMS TeMIEpaTypsl pabouero mpocTpaHcTBa
HarpeBaTeJIbHON I1eYH.

CuHTe3 KOHTypa aBTOMAaTHYECKOTO PETYIUpPOBaHMs JaBJIEHHS B paboueM MPOCTPAaHCTBE
HarpeBaTeJIbHON I1eYH.

CuHTEe3 KOHTYpa aBTOMATHYECKOTO PETYJIMPOBAHUS COOTHOILIEHMS ra3-BO3AYyX IO aHAIMU3Y
OTXOJAIIMUX IPOJYKTOB CTOPAHMS.

KoHTyp perynupoBaHus TEIJIOBOIO peXHMa KOJIAKOBOM IE€YM AJI CBETJIOr0 OTXKHIa
MeTaa



[Ipunoxenue 2

OIIeHO‘leIe cpeacrea Jisd MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAlluM 110 JTUCHHUIIJINHE «Cucremnl AaBTOMaTU3alUU U YIIPABJCHUN»

a) HHaHpreMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ H OLICHOYHBIC CpeaCTBA AJIS IPOBECACHUA l'[pOMQ)KyTO‘lHOﬁ arrecranuu:

CTpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyembie
pe3yibTaThl 00y4YeHUs

OneHouHble CpeaCcTBa

IIK-1 Cnoco0eH npoBOANTH HATYPHBIE U
NPH NPeANPOeKTHOM 00C/1eI0BAHUM TeXH

BBIYUC/IHUTECIbHBIC OKCIICPUMEHTHI C LHEJIbIO OIIPEACJICHUA XAPAKTCPUCTHK 00beKTa aBTOMaTHU3alMu
0JIOrHYECKOro mpoimecca ujin 00beKTa

IK-1.1

BeimonHsieT HaTypHbIe
Y BBIYUCITUTEIIbHBIC
AKCIEPUMEHTHI ITPH
MIPEAIIPOCKTHOM
o0cienoBannu
rporiecca uin 00beKTa
IO CYIIECTBYIOIIHM
METOAUKaAM

Ilepeuenn TeopeTHYeCKMX BONPOCOB:
Bonpocwt 0nsa noozomosku k sx3ameny 1:

1. Hcropus pa3BuUTHS aBTOMAaTUYECKUX CUCTEM PEryJIMPOBAHUS U POJIb aBTOMATU3ALIUU B Pa3BUTUHU
MPOMBIIIIICHHOTO pon3BoAcTBa. ConnanbHblii 3¢ ekt BiusHus CAY Ha TEXHOIOTUYECKUN
MIEpPCOHAII.

2. Krnaccudukanus cucreM aBTOMaTHYECKOTO YIPABICHUS U PEryIMpOBaHHUS.

3. CrpykrypHsle cxembl CAY. [Ipeobpa3zoBaHus CTPYKTYPHBIX CXE€M CHCTEM aBTOMAaTHYECKOTO
YIIPaBICHUS

4. OcCHOBHBIE IPUHIUIIBI YIIPABICHUS JIOKATbHBIMU KOHTYPAMU aBTOMAaTHUECKOI'O YIIPaBJICHUS
(3aMKHYTBIH, pa30MKHYTBI 1 KOMOMHUPOBAHHBIN).

5. CraTnueckue XapakTepUCTUKU OOBEKTOB YIPABIEHUS: BUbI, METOMKA IKCIIEPUMEHTAIBHOIO
onpezeneHusi, (OpMbI MIPEAICTaBICHM, HA3HAUYEHUE, IPUMEPBI.

6. IlepexoaHble XapaKTEPUCTHUKU OOBEKTOB YIPABICHHUS: BUAbI, METOJMKA SKCIIEPUMEHTAIHLHOTO
OTIpeJieNIeHus, CBA3b C NepefaTouyHol (yHKIMel, Ha3HaYeHue, TPUMEPBI.

7. VIMnynbCcHbIE XapaKTEPUCTHKU OOBEKTOB YIPABJICHUS: BU/IbI, METOAMKA SKCIIEPUMEHTAIBLHOTO
OTIpeJieNIeHus, CBA3b C NepeaTouyHol (yHKIMel, Ha3HaYeHue, IPUMEPBI.

8. Cmoco0bl orpeesieHus: [MHAMUYECKHX TapaMeTpoB 00bEKTa yIpaBlIeHHs 110 KPUBOM pa3roHa,
MOJYYEHHOM B X0JI€ SKCIIEPUMEHTA.

9. JlmHaMuveckne XapaKTepPUCTUKU MPOIIOPINOHAIHHOTO 3B€HA 1 3BEHA 3aI1a3/IbIBaHUs, PU3UIECKUI

CMBICJI TapaMEeTPOB 3BEHBEB, UX MPUMEHEHUE NpU MoJenupoBannu CAY.




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yUeHUsI

OrneHOYHBIC CPEICTBA

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

JlnHaMU4ecKre XapaKTePUCTUKU HHTEIPUPYIOIIETO U JU(PEepeHINPYIOLIETO 3BEHbEB,
(bu3nYecKuil CMBICI TapaMETPOB 3BEHbEB, HX MPUMEHEHUE NpH MojaenupoBanuu CAY.

Tunossle TecTupyronme Bo3aencTeus. @opMUpOBaHKUE TECTUPYIOLIUX BXOAHBIX BO3IECUCTBUM IPH

OIpCaACICHUY JTUHAMUYCCKUX ITapaMCTPOB 00BEKTA.

HpI/I‘II/IHa MMOABJICHUS IICPEXOIHOTI'O (I[I/IHaMI/I‘IeCKOI‘ O) 3ara3bIBaHuA B KOHTYPEC aBTOMAaTHYCCKOI'O

YIPaBICHUS.
CrpykTypHas 1 JUHAMUYECKas ONTUMM3ALM KOHTYPOB aBTOMAaTUYECKOTO YIIPABJICHUS
Pexomenaiuu no BeIOOpY THIIA PETYIISATOPA U MAPAMETPOB €ro HACTPOUKH [l 0OBEKTOB €
CaMOBBIPaBHUBAHUEM, (DOPMYIIBI IJIs1 pacdeTa HACTPOEK PEryssaTopa METOIOM MOJIAITBHOTO
ONnTUMYyMa.

PexoMeHnganuu 1o BeIOOpY TUIIA PETYISATOPA U TapaMETPOB €r0 HACTPOMKHU ISl 0OObEKTOB O€3
caMOBbIpaBHUBaHUS, POPMYJIbI JI pacueTa HACTPOEK PEryisTopa METOA0M CUMMETPUYHOTO
ONTHMYyMa.

CriocoOblI ynyuIIeHus: mapaMeTpoB EPEeXoAHOT0 MpoLecca B KOHTYpe YIPABICHHUS,
ONTUMU3UPOBAHHOTO METOJIOM CUMMETPHUYHOTO ONITHUMYyMa.

YacToTHbIE XapaKTEPUCTUKU OOBEKTOB YIIPABICHUS: BUJIbI, METOJIUKA SKCIIEPUMEHTAILHOTO
OTIpeJieNIeHus, CBA3b C NepefaTouyHol (yHKIMEH, Ha3HaYeHue, IPUMEpBI.

JluHamMHuueckre XapakTepUCTUKN MHEPIIMOHHBIX 3BEHbEB, (PU3NMUECKUI CMBICI TapaMeTpOB
3BEHBEB, UX IPUMEHEHUE NpHU MoaenupoBannn CAY

MeTtouka pacueTa BBIXOJJHOTO CUTHaJIa 00BEKTa YIPaBJICHUs YHCIEHHBIM METOI0OM Dilniepa,
O00BEKT COCTOUT U3 MOCJIE0BATEILHOTO COEIMHEHNS TUIIOBBIX TUHAMHUYECKHUX 3BEHbBEB.
CucTteMbl aBTOMAaTHYECKOTO YIPABJICHUS C IPONOPIHOHAIBHO-TU(PPepeHIINATBHBIM

PEryjiInpOBaHUCM: 3aKOH PEryJIMPOBAHUS, ICPCXOAHASA XAPAKTCPHUCTHUKA, ITapaMETPhI PEryJIATOpAa,

00JacTh MPUMEHEHHUS
CucrtemMbl aBTOMAaTUYECKOTO YIPABJICHUS C MPOMOPLHMOHATBHBIM PETYIUPOBAHUEM: 3aKOH
perynupoBaHusl, IepexoHas XapaKTePUCTHKA, TapaMeTPhl PETyIITOpa, 00JacTh MPUMEHEHHS




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yUeHUsI

OrneHOYHBIC CPEICTBA

22. CucremMbl aBTOMaTHYECKOTO YIIPABICHHS C MHTETPAIBbHBIM PETYIHMPOBAHUEM: 3aKOH
peryaupoBaHus, IEPEX0/IHAs XapaKTePUCTUKA, ITapaMeTpPhl pErysTopa, 0071acTh IPUMEHEHUS
23. CucremMbl aBTOMAaTUYECKOTO YIIPABICHHS C MPONIOPLUUOHATBHO-HHTETPAIbHBIM PErYIHPOBAHUEM:
3aKOH PEryJMpOBaHUs, IEPEXOIHASL XapAKTEPUCTHKA, TapaMeTPhl PEryysaTopa, 001acTb
IIPUMEHEHHUS

24. CucteMbl aBTOMaTHYECKOTO YIPABJICHUS C JBYXIO3ULMOHHBIM PETYIMPOBAHUEM: TIPUHIIMII
paloThI, BUIbI XapaKTEPUCTUK U MapaMeTpPhl peryssaropa, 00JacTe NpUMEHEHUs

25. CucremMbl aBTOMaTUYECKOTO YIIPABICHUSI C TPEXITO3ULIOHHBIM PEr'YIUPOBAHUEM: IPUHLIUIT
paboThl, BUIBI XapaKTEPUCTUK U MapaMeTPhl PETYNIATOpPa, 001aCTh IPUMEHEHUS

26. [IpsiMble MoKa3aTeNu KauecTBa PETryIUPOBaHHS B KOHTYPaxX aBTOMAaTHYECKOTO YIIPABJICHUSI.

27. Ilporpammuas peanuszanus udposoro [TH][-perynmupoBanus mpu MaTeMaTHYECKOM
MOJIEJIIMPOBAHNH MTEPEXOJHBIX ITPOLIECCOB B JIOKAJILHOM KOHTYpE.

28. CtpykTypHas cxema KOHTypa aBTOMaTHYECKOTO PETYIIMPOBAHUS C TUIIOBBIM peryisitopom u UM
IIOCTOSIHHOM CKOpOCTH. J[MHaMu4eckue napameTpbl HACTPOMKH KOHTYpa.

29. OnTuMH3anys HaCTPOWKM KOHTYpa YNpaBJIEHUS METOAOM MOAAIBHOIO ONTHUMYyMa: (hU3NUYECKoe U
MaTeMaTH4ecKoe 000CHOBaHHWE BO3MOKHOCTH KOMIIEHCAIIUM MHEPIIMOHHOCTH O0BEKTa YIpPaBICHHUS,
¢dopmynsl kodppunmentoB [P, stamonnas I[ID, npsmble Moka3zaTenu KauecTBa ATAJOHHOTO
IIEPEXOIHOTO IIPoLiecca B KOHTYPE, HACTPOEHHOTO IO METOY MOJAIBHOTO ONITUMYMA.

30. OnTuMm3anus HACTPOWKH KOHTypa YIpPaBICHHS METOJOM CHMMETPHYHOTO  ONTHMYyMa:
MaTeMaTHuecKoe 000CHOBaHME BO3ZMOKHOCTH KOMITEHCAIIMN WHEPIIMOHHOCTU O00bEKTa yIpaBJIeHHUs,
dbopmyner kodppunmentoB [ID, stanonnas [ID, npsvple MoKazaTeNn KadecTBa JTAJIOHHOTO
MIEPEXO/IHOTO MPOLECCA B KOHTYPE, HACTPOEHHOT'O 110 METOLy CUMMETPUUYHOTO ONITUMYMa.

Bonpocwt 0nsa noozomosku Kk skzameny 2:

1. Hcropus pa3BUTHUSABTOMATUYECKUX CHCTEM PErYIMPOBAHUS U POJIb aBTOMATHU3AIMH B Pa3BUTUN
IIPOMBIIIJICHHOT'O IIPOU3BOJICTBA.




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yUeHUsI

OrneHOYHBIC CPEICTBA

N

10.

11.

12.

13.

14.

15.

16.

Knaccugukanus cucreM aBTOMaTH4E€CKOr0 YIPaBICHUS U PEryJIupOBaHMSL.

Crpyxrypabie cxembl CAY. [IpeoOpa3oBaHus CTPYKTYpPHBIX CXEM CHCTEM aBTOMAaTUYECKOTO
yIpaBJIeHUs

OcHOBHbIE IPUHLUIIBI YIPABICHUS JIOKaIbHBIMU KOHTYPAMHU aBTOMAaTHYECKOI'O YIIPaBJICHUS
(3aMKHYTBI, Pa30MKHYTBIA 1 KOMOUHUPOBAHHBIIA).

Cratuyeckue XapakTepUCTUKU OOBEKTOB YIIPABJICHUS: BUJIbl, METOJIMKA SKCIIEPUMEHTAILHOTO
ornpeneneHus, (HopMel IpeaCTaBICHUS, HA3HAUEHHE, IPUMEDPHI.

[lepexonHble XapakTEpUCTUKNU OOBEKTOB YIIPABJICHHUS: BUJIbl, METOJIMKA SKCIIEPUMEHTAIBLHOTO
OIpeJieNIeHus, CBA3b C IlepeaTouyHoN (yHKIMEH, Ha3HaYeHUe, IPUMEpBI.

NMnynbcHbIE XapaKTEpUCTUKU O0BEKTOB YIPABIEHUS: BU/Ibl, METOJUKA IKCIIEPUMEHTAIbHOIO
OIpeJiesIeHus, CBA3b C IepeaTouyHol (yHKLMel, Ha3HaueHue, IPUMEPBI.

YacToTHbIE XapaKTEPUCTUKH OOBEKTOB YIIPABICHUS: BU/Ibl, METOAUKA 3KCIIEPUMEHTAILHOTO
OTIpeJieNIeHus, CBA3b C NepefaTouyHol (yHKIMel, Ha3HaYeHue, TPUMEpBI.

JluHamMuueckre XapakTepUCTUKH TUITOBBIX IUHAMUYECKUX 3BEHbEB, PU3NUECKHUI CMBICI
IapaMeTpoB 3BE€HBEB, UX IPUMEHEHUE pu MojienrpoBanuu CAY.

IlepexoaHoe (IMHaAMUYECKOE) U TPAHCIIOPTHOE 3ara3/ibIBaHKUe, IPUYKHBI OSBIEHHS B KOHTYpE
aBTOMATUYECKOTO YIPABJICHUS, IPUMEPBHI.

CrpyKTypHas 1 JUHAMHUYECKas ONTUMM3ALMs KOHTYPOB aBTOMAaTUYECKOTO YIIPABICHUS
PexoMeHnaanuu 1o BeIOOpY TUIIA PETYISATOPA U TapaMETPOB €0 HACTPOMKHU ISl OOBEKTOB C
caMOBBIpaBHUBAaHUEM, (DOPMYJIBI [JIsl pacyeTa HACTPOEK PEryiIsITopa METOI0M MOJAIbHOTO
ONTUMYyMa.

PexomeHainu o BeIOOPY THIIA PETYIIATOPA M MApaMETPOB €ro HAaCTPOUKHU AJIsi 0ObEKTOB 0e3
CaMOBbIpaBHUBaHUS, POPMYJIBI AJI pacueTa HACTPOEK PEryisiTopa METOI0M CUMMETPUYHOTO
ONTHMYyMa.

CriocoOs! yiydleHus: HapaMeTpoB NEPEXOAHOI0 MPoLecca B KOHTYpPE yIpaBlIeHUs,
ONTUMU3UPOBAHHOTO METOJIOM CUMMETPHUYHOTO ONITHUMYyMa.

MeTtouka pacueTa BBIXOJJHOTO CUTHaJIa 00BbEKTa YIpaBJIeHUs YUCIEHHBIM METO/I0M Jilepa, eciu
00BEKT COCTOMUT U3 MOCIEI0BATENILHOTO COSMHEHNUS TUITOBBIX JUHAMUYECKUX 3BEHBEB.
CucreMbl aBTOMaTHYECKOT'0 YIIPABJICHUS ¢ IPONOPLIUOHAIBHBIM PETYJIMPOBAHUEM: 3aKOH
peryamupoBaHus, IepexoIHasi XapaKTepUCTUKA, ITapaMeTphl perysTopa, 001acTh IPUMEHEHUS




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yUeHUsI

OrneHOYHBIC CPEICTBA

17. CucteMbl aBTOMaTHYECKOTO YIPABICHUS C MHTEIPAJIbHBIM PETryJIMPOBAaHUEM: 3aKOH PEryJIMpOBaHMs,
IIEpEXO0/IHAsA XapaKTePUCTHKA, TapaMeTPhl PETyJIATOpa, 001acTh IPUMEHEHUS

18. CucteMbl aBTOMaTHYECKOTO YIPABJIECHUS C IPOINOPLHOHAIBHO-TU(PPEepeHIINaTbHBIM
pEeryJaupoBaHUEM: 3aKOH PEryJIMpPOBaHUs, IEPEXOJHAS XapaKTEPUCTHKA, IIapaMETPhI PEryJIATOpa,
00J1aCTh IPUMEHEHUS

19. CucteMbl aBTOMaTHYECKOTO YIPABJICHHUS C MIPOMOPIHOHATEHO-UHTETPATIHHBIM PETYIUPOBAHHEM:
3aKOH PETyJIMpPOBaHUs, IEPEXOAHAs XapaKTEPUCTHKA, ITApaMeTPhl PEryIsATOpa, 0071aCTh IPUMEHEHHS

20. CucreMbl aBTOMaTHYECKOTO YIPABJICHUS C MIPONOPIHOHAIEHO-UHTETPATbHO- TN EepeHITHATEHBIM
PEryJIMpOBaHUEM: 3aKOH PErYIMPOBaHMs, IEPEXOAHAS XapAKTEPUCTHKA, ITAPAMETPBI PETrYISITOpa,
00J1acTb MPUMEHEHUS

21. CucremMbl aBTOMAaTUYECKOI'0 YIPABJICHUS C ABYXITO3UIIMOHHBIM PETryJIUPOBAaHUEM: IIPUHIIMII PaOOTHI,
BU/Ibl XapaKTEPUCTHUK U MAPAMETPhI PETYISITOpa, 00JaCTh IPUMEHEHUS

22. CucreMbl aBTOMAaTHYECKOTO YIIPABICHHS C TPEXIO3UIIMOHHBIM PETYIMPOBAHUEM: IPUHIIUIT paOOTHI,
BU/JIbl XapaKTEPUCTHK U MapaMeTphl PeryisiTopa, 00JacTb IPUMEHEHUS

23. [loka3aTenu KauecTBa PeryJIMpOBaHUS B KOHTYpaX aBTOMAaTHYECKOTO YIIPABJICHUSI.

24. TlporpammHas peanusanus mudposoro I[THUJ[-perynupoBanus npu MareMaTHYeCKOM
MOJECIIMPOBAHNH MTEPEXOJHBIX ITPOLIECCOB B JIOKAJILHOM KOHTYpE.

25. CTpyKTypHas cxemMa KOHTypa aBTOMaTHYECKOI'0 PErYJIMPOBAaHUS C TUIIOBBIM peryistopoM u UM
IIOCTOSIHHOM CKOPOCTH. JIMHaMH4YeCKHE apaMeTpbl HACTPOMKHU KOHTYpa.

26. OnTuMH3aLKs HACTPOMKU KOHTYpa YIPaBJICHUs METOAOM MOAAIBHOIO ONTUMYMa:  (pusnueckoe U
MaTeMaTHuecKkoe 000CHOBaHNE BO3MOKHOCTH KOMITEHCAIIMN MHEPIIMOHHOCTH 00BEKTA yIIpaBJIeHHUS,
¢bopmyisl koahdunuento 1D, stanonnas [1d, npsMelie nokazarenan KayecTBa ATaJOHHOTO
MIEPEXOTHOTO MPOLECCAa B KOHTYPE, HACTPOCHHOTO 110 METOLy MOAAIBHOTO ONITUMYMA.

27. OnTuMH3aLys HACTPOHKU KOHTYpa YIPaBJICHUS METOI0M CUMMETPHUYHOTO ONITHUMYyMa!
MaTeMaTHuecKkoe 000CHOBaHNE BO3MOKHOCTH KOMITEHCAIIUN MHEPIIMOHHOCTH 00BEKTA yIIpaBJIeHHUS,
¢dopmyisl koappunuento 1D, stanonnas [1D, npsimele oka3arenu KadyecTBa 3TaATOHHOTO
IIEPEXOIHOTO IIPOoLiecca B KOHTYPE, HACTPOEHHOTO IO METOly CHMMETPUYHOI'O ONTUMYyMa.

28. CucreMbl CBSI3aHHOTO PEryJIMPOBAHUS: BUJIbl, CTPYKTYPHBIE CXEMBI, 00JIaCTh IPUMEHEHMUS,
MIPUMEpBHI.

29. Kackagable cuCTEeMbl aBTOMaTUYECKOTO YITPABICHHS: CTPYKTYpHAast CXxeMa, 00J1acTh MPUMEHEHHUS,




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yUeHUsI

OrneHOYHBIC CPEICTBA

IIPUMEPBHI.

30. ®opmupoBaHKe YIPABISAIOMIETO BO3ACHCTBHS B KOHTYPE PETYIMPOBAHUS NPU HATMUUU PEICHHOTO
9JIEMEHTA C 30HOM HEUYBCTBUTEIIBHOCTH U TMCTEPE3UCOM.

31. Knaccudukanus MaTeMaTHUECKUX MOJIENICH TEXHOJIOTHYECKOTO MPOIIeCcca, BUABI, JOCTOUHCTBA U
HE/I0CTaTKHU, 00JIaCTh IPUMEHEHHUS.

32. JlerepMHUHUPOBAaHHBIE MOJICIH TEXHOJIOTHIECKOTO MPOIEcca: JOCTOMHCTBA U HEJJOCTATKH, IPUMED.

33. DKCEpUMEHTAIBHO CTATUCTUYECKUE MOJAEIN TEXHOJIOTHYECKOT0 MpoLiecca: CocoObl
MaTE€MaTHYECKOr0 MPEJICTABICHUs, JOCTOMHCTBA U HEAOCTATKH, IIPUMED.

34. DMnupuyecKrue MaTeMaTHYeCKUEe MOJIENT TEXHOJIOTMYECKHUX MPOLIECCOB: (hu3nyecKast CyTh, CIIOCO0
(bopMHUpOBaHHUS, TOCTOMHCTBA M HEJAOCTATKH, TIPUMED.

35. Mopaenu, oOcCHOBaHHbIE Ha IPUHLIUIIAX TEOPUU HEYETKUX MHOXKECTB U HEUETKUX JIOTHUECKUX
BBIBOJIOB

36. TexHomornueckue 0cCOOEHHOCTH, 3a1a4n, pemaembie ACY TII, obmas cTpykTypa, BBIOOP KpUTEPHS
yIpaBJICHUS.

37. Haznauenue, (yHKIIMH, IPUHIIMAIIBI TOCTPOCHUS U CTPYKTYpHBIE cxeMbl ACYII MeTammypriudeckoro
IIPOU3BOJICTBA.

38. ®opmupoBaHUe YIPABISIONIETO BO3ACHCTBHS B KOHTYPE PETYIMPOBAHUS NIPU HATMYUHU PEICHHOTO
3JIEMEHTA C 30HOW HEUYBCTBUTEIIBHOCTU U TUCTEPE3UCOM.

39. CucremMBbl aBTOMaTHYECKOW ONTUMH3AINN YITPABIICHHS: OOIIME TOHATHS, BHJIbI, KpUTEPHUHU, 00JIACTh
IIPUMEHEHUS

40. CucteMbl aBTOMaTHYECKOW OTNITUMH3AIMH YITPABICHHS C 3aIOMUHAHHEM DKCTPEMYMa BBIXOHOTO
napamerpa

41. CucremMbl aBTOMaTUYECKOM ONTUMHU3ALUHN YIIPABICHUS C 3alIOMUHAHUEM NTPOU3BOIHOM BBIXOHOTO
napamerpa

42. CructeMbl aBTOMAaTHYECKOHN ONTUMHU3AINN YITPABJICHHS C TPHHYIUTEILHON MOTYIISAIIHCH

43. CucteMbl aBTOMaTHYECKOM ONITUMU3AIMH YIIPABIEHUS C MHTETPAIbHOMN OIIEHKON OTKJIMKA
ONTUMU3HPYEMOTO MPOLECCa HA TECTUPYIOILEE BO3/IEUCTBUE

44. MaTtemaTu4eckoe MO/ICIHpPOBaHUE ipeii(a CTaTHIeCKUX XapaKTePUCTUK ONTUMHU3HPYEMOTO
rpoliecca ¥ MPUYHUHBI BBI3bIBAIOLIUE 3TOT JIpeii( (C KOHKPETHHIMU MPUMEPAMHU)




CrpyKTypHBIi

[Inanupyemsle
JJIEMEHT OneHounsle cpencTBa
pe3yabTaThl 00yUeHUsI
KOMIIETCHIINH
Ilepeyennb BONPOCOB NPAKTHKYMa:
1. CocraBuTh miIaH AJs SKCIEPUMEHTAILHOTO ONPEACTICHUS CTATHYECKON XapaKTEePUCTUKH 0OBEKTa
yIIpaBJICHUS, TPOBECTH HKCIEPUMEHT Ha JTAOOPaTOPHOH YCTaHOBKE.
2. CocTaBMTb IIaH JJIs1 SKCIIEPUMEHTAILHOIO ONPEEICHHS AUHAMUYECKUX XapaKTEPUCTUK OObEKTa
yIIpaBJIEHUs, IPOBECTH HIKCIEPUMEHT Ha JJaOOPaTOPHOM YCTaHOBKE.
3. CocTaBUTh IUIaH Ui HKCHEPUMEHTAIBHOTO ONPEAEICHHUS YAaCTOTHBIX XapaKTEPUCTHK OOBEKTa
yIIpaBJIEHUs, IPOBECTH FIKCIEPUMEHT Ha JJaOOPaTOPHOM YCTaHOBKE.
4. CocTaBuUTb IUIAH Ul SKCIIEPUMEHTAIILHOTO OINpPEAEICHUS BIUSHUS BO3MYILAIOIIUX BEJIWYUH Ha
XapaKTePUCTUKU OObEKTa YIPaBICHUS, IPOBECTH BHIYMCIUTEIBHbBIE SKCIIEPUMEHTHI HA MOJIEIIH.
5. CocraBuTh MiaH A HKCHEPUMEHTAIbHOIO OMNPEENICHUs BIUSHUS NapaMeTpoOB HACTPOUKH
perynsaropa Ha KadecTBO pPaOOThl CUCTEMBl YIPABICHHUS, HPOBECTH BBIYUCIUTEIbHBIC
9KCIIEPUMEHTHI Ha MOJIETIH.
6. CoctaBuTh IUIAaH JUIS  OKCHEPUMEHTAJIbHOTO  ONpEAETCHHUsS  BIMSIHUA  XapaKTEPUCTUK
UCTIOJHUTENIBHOTO yCTPOICTBa Ha KadyecTBO pPAa0OThl CHCTEMBl YIPABICHHS, IPOBECTH
BBIYHCIIUTENBHBIE SKCIIEPUMEHTBI HA MOJEIIH.
I1K-1.2 Omnpenenser IIepeyeHb TeOpeTHYECKHX BOIIPOCOB:
XapaKTePUCTUKU 1. TloueMy mpu 3KCTparoSIMKU KPUBOI pa3roHa MpearoiaraeTcs, 4YTo NepexoJHbIH Mpolecc
o0BbeKTa 3aKOHYHTCS 32 Bpemst paBHoe (3...4)To?
ABTOMATHU3AIUU 1O 2. Kax ¢usudeckn pean3oBaH 00BEKT YIIPABICHUS?
pe3yspTaTam 3. B yem 3akioyaercss HEJOCTATKU METOJA SKCTPATIOJIALIUH?
JKCIIEPUMEHTA 4. Kaxue KoIMYeCTBEHHBIE OLIEHKU TUHAMHUYecKuX cBOUCTB OV ucnonb3yrorcs? Kakue Gpopmysl
CYLIECTBYIOT JUIsl UX ONPEAETICHUS?
5. UYro Takoe nepexojHas xapaktepuctuka? Kak onpenenuts ypaBHEHUE MEPEX0THON
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~

10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,

XapaKTepUCTHKH 00BbeKTa?

UTto Ha3bpIBaeTCS UMIYJILCHOU XapaKTEPUCTUKOMN?

Uro Takoe nepenarouHas pyHkusa? Kak ee momydyuTh U3 ypaBHEHUS JUHAMUKU?

Onumure METOJUKY CHATHS SKCIIEPUMEHTAILHOW UMITYJIbCHOM XapaKTepucTUKU. Kak mpaBuiIbHO
BbIOpaTh BpeMsl UMITyJbca?

Onuumre METo NepPecTPOeHUs UMITYJIbCHOM XapaKTEepUCTUKU B KPUBYIO pa3roHa. Ha yuem on
OCHOBBIBaeTcs?

Uto Ha3bIBaeTCS UMITYJIbCHONW XapaKTepUCTUKOM?

Kakne nmapameTpsl 00bEKTa MOYKHO OTIPENICIUTH 110 HMITYJILCHON Xapakrepructuke? Hamummre
(hopmyIIbI.

Onumure METOJUKY CHATHS SKCIIEPUMEHTATIbHOW UMITYJIbCHOM XapaKTepuCcTUKU. Kak mpaBUIIbHO
BBIOpaTh BpeMs UMITyJibca?

Kakwue cBolicTBa xapakrepu3yer Kodp(UIUEHT caMOBbIpaBHUBaHUA? B ueM ¢usnueckuii cMbIci
9TOrO napamerpa?

Kakue cBoiicTBa XxapakTepu3yeT CKOpocTh pa3roHa? B uem ¢usunueckuii cMbici 3TOro napamerpa’?
Ha3zoBuTe N3BECTHBIE YACTOTHBIE XapaKTEPUCTUKH OOBEKTOB.

Kak noiay4uTh 4aCTOTHBIE XapaKTEPUCTUKHU OIBITHBIM ITIyTEM?

Kak nonyunts A®UYX, ecniu uzBectHa [1® oObekra?

Kak noctpouts rogorpadp AOUX no kpuBoii pazrona oonexra?

HasoBute TMIOBBIE BXOAHBIE BO3AEUCTBUA. JIJIsl 4E€ro OHU HYKHBI?

Yem oTinyarotcs nuddepeHuanbHble ypaBHEHHSI 0ObEKTOB ¢ CAMOBBIpABHUBAHUEM U 0€3
CaMOBBIPABHUBAaHUS?

Kak ornpenenuTs TaHI€HC yria o ¥ 4TO OH XapaKTepU3yeT?

B kakux enuHunax umepsiercs Jo 1 Kakod (GU3NUECKU CMBICT UMEET 3TOT apamerp?

Ha uem ocHOBBIBaeTCst MeTO/ pa30MEeHMsI KpUBOW pa3roHa Ha CTYNEHYaThle CUTHAIBI?

Kaxk mocTpouTs Ha KOMITTIEKCHOU TII0CKOCTH rogorpadg ADUX obbekTa? Kakoit HE0OX01uMO 115t
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3TOTO MPOBECTU IKCIEPUMEHT?

25. Uem o0BsICHSIETCS BEIOOD TMana3oHa 4acToT JJIs HocTpoeHus rojorpada B popmyse
T T
Wy €| — W =—
o T3 )9
26. OnuiuTe METOANKY MOCTPOeHHUsI roiorpada Ha KOMIIEKCHOM MI0CKOCTH JIJIst
MHOTOMHEPLHUOHHBIX 0OBEKTOB.

Hepeqeﬂb BOIIPOCOB MMPAaKTHKYMa:

(o]
o

~
o

BbIXOOQHOW curHan

a1
o

0 20 40 60
BXOZHOW curHan

1. Tlocrpoiite kpuByto pasrona OV co caenyroumu napamerpamu To=10c, 13=2c.

2. PaccunTaiite TpaeKTOPHIO UMITYJICHON XapaKTEPUCTUKU 3BEHA, €CIIH MPOA0JKUTEIHHOCTD
BXOJHOr0 umiyisca 0,2 ¢, aMmuTyaa umnyibca 25 y.e. HauanbHoe 3HaueHHe BBIXOTHON
BenuuuHbl Y (0)=0.

3. Ha pucynke npezacraBieHa TPaeKTOPHU U3MEHEHHsI BHIXOIHOM BETMUUHBI IPH U3MEHEHUH
nonoxkenus Basia Ha 10%. Uemy paBen ko3 dunineHT nepegaun oobexTa?
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KpuBas pasroHa OY
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4. Ha pucyHke npejcTaBieHa TPAaeKTOPUS U3MEHEHUS BBIXOAHOM BEITMUMHBI TP U3MEHEHUU
noJjioxkeHus Bajia Ha 15%. Yemy paBHa OCTOSIHHAsI BpEMEHU 00beKTa?
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5. Tlo xpuBoil pazrona onpeaenute KO3PPUIHEHTH MU PepeHINaTBHOTO YpaBHEHHS 00bEKTa:
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A
Y,°C '
o "\[\J‘,,If\l I'\rn
0.8
2
0.4
0,0 o ' - - - >
T, To 40 60 80 100 tec
6. IlocTpoiiTe KpHUBYIO pa3roHa, MO U3BECTHOMY ypaBHEHHUIO TUHaMHUKHU o0bekTa: 0,1Y'(t) + Y(t) =
2,5X(t).
7. Ompenenure BeCOBYIO (DYHKITUIO, IO U3BECTHOMY YpaBHEHHUIO TUHaMHUKU oObekTa: 0,1Y'(t) + Y(t)
=2,5X(t).
8. Tlpmmoymaiite mpumepsl 00beKkTOB 0€3 camoBbipaBHUBaHUS | 1 11 mopsiikoB.
9. Tlo skcriepuMEHTaIBHON KPUBOH pa3roHa CTaTUYECKOro 00bEKTa YIPABICHHS TOCTPOUTH
rogorpap ADYX.
10. I'lo skcIepUMEHTAIbHOM KPUBOW pa3roHa acTaTHUECKOTo 00BEKTa yIpaBJIeHUs IOCTPOUTh
rogorpap ADYX.
IK-1.3 Beimonnser IIepeyeHb TeOpeTHYECKHX BOIIPOCOB:
MIOATOTOBKY 1. Bunsl Hay4HBIX TyOIHKAIUH
MaTepuaioB s 2. Dramnbl HOATOTOBKH HAYYHO-HCCIIEI0BATENIBCKOTO OTUETa
oTyeTa 1o 3. CrTpyKTypa Hay4HO-HCCIIEJIOBATEILCKOTO OTUeTa
4.

pe3yabTaTam

KynLTypa UTUPOBAHUA 1 OCHOBHBIC Tpe6OBaHI/IH K UCIIOJIb30BAHUTO UCTOYHUKOB, IUTUPOBAHUTIO




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yUeHUsI

OrneHOYHBIC CPEICTBA

00cJIeOBaHN
00beKTa
aBTOMAaTHU3allnun

U COCTaBJIEHUIO CIIMCKOB JIUTEPATYpPHI

5. Kak opopmisiercst TekcToBasi M rpaguieckasi 4aCTH KypCOBOTO MPOEKTa B COOTBETCTBUU C

TpGGOBaHI/IHMI/I CTaHAApPTOB U MCTOANYCCKOI'O YKa3aHU .

6. Kak cocTaBUTh aHHOTAIHIO K KypCOBOMY MPOEKTy? UTO Takoe KIIF0YeBBIC CIIOBA?

OO0mee 3axanue Ha KypcoBoil npoekT (Tembl KII B IIpniioxkenun 1):

1. [IpoBecT MHPOPMALIMOHHBIN TOMCK HAYYHBIX HCTOYHHUKOB 110 33JaHHOI TeMe KypCOBOT'O IPOEKTA.
ITonoOpare HEOOXOAMMYIO JIUTEpaTypy, HIpOUMTaThb M IPOAHAIU3UPOBATH €€, IMOATOTOBUTH
aHAJIMTUYECKUI 0030p 10 CUCTEMaM aBTOMAaTH3alMi BEIOPAHHOI'O TEXHOJIOIMUECKOT 0 IIpolecca Win
00BbEKTa aBTOMATU3ALIUN.

2. CocraBieHue MaTeMaTH4ecKod Mmojenu oobekra ynpasiaeHus (OY). Bribop craructuyeckux
JAaHHBIX, pacyeT CTaTU4ecKoW xapakrepucTuku OV MeToloM HaUMEHbIIUX KBaJgpaToB II0
SKCIIEPUMEHTAJIbHBIM JTaHHBIM. PacueT kpuBoii pa3roHa u onpejesieHne JUHAMUUECKUX TapaMeTpoB
o0bekTa. CocTaBieHne YpaBHEHUS TMHAMUKH U TiepeiaTouHoi GpyHKuu OY.

3. Pa3pabotka ctpyktypHOil cxembl CAY TexHomoruueckoro napamerpa. OOOCHOBaHHBII BBIOOD
3aKOHA PETYJIIMPOBaHMs ¢ yueToM napamerpos OV M BUIa HCIIOJHUTENBHOIO YCTPOUCTBA. Y Ka3aHHe
MPUMEHSEMBIX TEXHUYECKHX CPEJCTB: JaTYUKU, BTOPUUHBIE TPUOOPHI, PETYISATOPHI (KOHTPOJUIEPHI),
YCWJINTENH, UCIIOJTHUTENIbHBIE MEXaHU3MbI, PETYJIUPYIOLINE OPTaHbI U T.I1.

4. Pacuer KOHTypa YIpaBJIEHHS B COOTBETCTBHM C BBIOPAHHOHN CTPYKTYpHOW CXEMOMW, BKIIOuas
OJIOK-CXEeMY allTOpUTMa, pacueTHble (pOopMysbl U BHIOOP HAYAIBHBIX YCIOBUM, PYYHOH MOJIPOOHBIN
pacdeTr 5-8 TO4YEeK U CPaBHEHHE UX C KOMIIBIOTEPHBIM BapPUAHTOM.

5. OnTumuzanus KOHTypa yNpaBlI€HUS W aHAIW3 BIUSHUS NapaMeTPOB HACTPOWKH PEryJsTOpa Ha
KauecTBO IepexoAHsix mnporeccoB B CAY. OmnpeneneHue oNTHMaibHBIX HACTPOEK PETYIATOpA.
HccnenoBanne nepexoAHbIX IPOLECCOB B CHUCTEME IMPU PA3HBIX CKOPOCTAX MCIOIHUTEIBHOIO
MEXaHU3Ma, [IPU Pa3HbIX 3HAYCHUAX KOd(UIIMEHTA [Tepejau peryasTopa, BpeMeHH H301poMa U JIp.
UccnenoBanne CAY 1ipu [O€UCTBUM Ha CHCTEMY PA3JIMYHBIX BO3MYIICHHI: OJHOKPATHOIO
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AIIEMEHT OneHouyHbIe CpeCTBA
pe3yNbTaThl 00y4YeHHUS
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BO3MYIIICHUS, JAperida cTaTUYecKol XapaKTePUCTHKH, TEPUOJIUUECKUX BBICOKOYACTOTHBIX MOMEX H
T.IL.
6. OdopMHTP TEKCTOBYID M TIpaHUYecKyld YacTH KypCOBOTO IPOCKTAa B COOTBETCTBHH C
TpeOOBAaHUSMU CTAHIAPTOB U METOJAMYSCKUMHU YKA3aHUSMHU, B TOM YHCIIE:

— CocTaBUTh aHHOTAILIMIO KYPCOBOTO MPOEKTA;

— CocCTaBUTh CITUCOK KJIFOUEBBIX CIIOB;

—  OdopMuTh pe3yabTaThl UCCICAOBAHUS 110 TPEOOBAHUSM CTaH/IAPTOB;

— CocCTaBUTH CIIUCOK TUTHPYEMBIX HCTOYHHUKOB;

— IIpoBeputb KypcOBO# MPOEKT Ha aHTHUILIArUaT.




0) Ilopsinoxk mnpoBedeHHUs] NMPOMEKYTOUYHOW AaTTeCTAUMH, MOKA3aTeJM W KPUTEPUH
OLlCHUBAHMUSL:

HpOMe)KYTO‘-IHaSI aTTeCrauusd 110 JUCHUIIIIMHE «CucreMsnl aBTOMAaTu3alvu W YIIPaBJIICHUSA»
BKJIIOYAET TEOPETUYECKHE BOMPOCHI, IMO3BOJSIONIME OLICHUTh YPOBEHb YCBOCHHS
06yanOH_[I/IMI/IC$I 3HaHI/II>’I, n IMPAKTUYCCKUC 3adaHusd, BBIABIIAIOIINEC CTCIICHb
c(hOpMHUPOBAHHOCTH YMEHUI U BIIaJIEHUH, TpOBOAUTCA B (hopme sk3aMeHa (5 1 6 cemecTp) U B
(dbopMe BBINOTHEHUS U 3aLIUTHI KYpCOBOT'O MPOEKTA.

DK3aMeH MO JAaHHON IUCHUIUIMHE MPOBOAUTCA B YCTHOW (opMe Mo 3K3aMEeHAllMOHHBIM
ouietam, KaKIbld U3 KOTOPHIX BKIIIOYAET 2 TEOPETHUECKHUX BOIMPOCA M OJHO MPAKTUUYECKOE
3a/laHue.

Tlokazamenu u Kpumepuu OYeHUBAHUS IK3AMEHA:

— Ha OIICHKY «OTJIMYHO» (5 0ayioB) — o0y4aromuiicss JeMOHCTPUPYET BHICOKUI ypOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHUeCKOe U TIIyOOKOe 3HaHUE
yueOHOro Marepuala, CBOOOIHO BBIINOJHAET MPAKTHUECKUE 3a/laHus, CBOOOJIHO OMEPUPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OILIGHKY «Xopomo» (4 6amna) — oOydaromuiics AEMOHCTPUPYET CPEAHHH YpOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHLIUI: OCHOBHBIE 3HAHMSI, YMEHUSI OCBOEHBI, HO JOITYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPYIAHEHMsI NpPU AHAIUTUYECKUX OIlepanusx,
NEepPEHOCE 3HAaHUI U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYaLIUU.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIbHO» (3 Oaiia) — 00yyaronuiicst AeMOHCTPUPYET OPOrOBbII
ypOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIIMI: B XOJIe KOHTPOJBHBIX MEPOIPHUATUI
JOTIYCKAIOTCA OMIMOKH, MPOSIBISIETCS OTCYTCTBUE OTNEIbHBIX 3HAHWUHN, YMEHUMN, HABBIKOB,
00y4aroNIMiCsl UCTIBITHIBACT 3HAUUTENbHbBIC 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHUSMU U
YMEHHSIMH TIPU X MIEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEYA0BJIETBOPUTEIbHO» (2 Oaiia) — 00ydarouuiics 1eMOHCTPUPYET 3HAHUS
He Oosee 20% TEOpPEeTHUYECKOTO MaTepHalia, JOIMYCKAeT CYNIECTBEHHbIE OMMUOKH, HE MOXET
MO0KAa3aTh UHTEJUIEKTYya IbHbI€ HABBIKU PELICHUS POCTHIX 3a/1a4.

— Ha OIIEHKY «HeYyIOBJIeTBOPpUTEJbHO» (1 Oami) — oOydarouuiics HE MOXET TOKa3aTh
3HaHMSI Ha YPOBHE BOCIPOM3BENEHUS M OOBSICHEHUS HHPOpPMAIMH, HE MOXET I0Ka3aTb
MHTEIJIEKTYalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

Tlokazamenu u Kpumepuu oyeHUsaHUs Kypco8o20 NPpoeKma.

— Ha OLEHKY «OTJIMYHO» (5 OaiaoB) — MPOEKT BBHINOJHEH B COOTBETCTBUM C 3a/laHUEM,
oOydarolmuiicss TMOKa3bIBa€T BBICOKUW ypOBEHb 3HAHUNW HE TOJBKO Ha YpOBHE
BOCIPOM3BEIEHUS U OOBSICHEHUS] HH(OPMALIMK, HO U UHTEJJICKTyaJIbHbI€ HABBIKU PEIICHUs
npo0JieM U 3ajad, HaXOXKJIEHUSI YHUKAJIBHBIX OTBETOB K IPOOJieMaM, OLIEHKH U BBIHECEHUS
KPUTHYECKUX CYKJICHHH;

— Ha OILIEHKY «Xopomo» (4 Oaiga) — MPOEKT BBIIOJHEH B COOTBETCTBUU C 3aJlaHUEM,
o0yyaroImuiicsl MOKa3bIBaeT 3HAHUS HE TOJBKO HA YPOBHE BOCIPOU3BEIEHUS U OOBSICHEHHS
UH(OPMAalIMU, HO U WHTEJUIEKTYaJbHbIE HaBBIKUA peIIeHHs] MpoOiaeM M 3a1a4, HaXOXKICHUSI
YHUKaJIbHBIX OTBETOB K IpobiieMawm;

— Ha OLICHKY «Y/OBJIETBOPUTEJbHO» (3 0ajia) — MPOEKT BBIOJHEH B COOTBETCTBHH C
3aJjaHueM, 00y4aroIIuiics MOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOMU3BENIEHUS U OOBSICHEHUS
nH(pOpMallii, HHTEJUIEKTYaJIbHbIE HABBIKH PEIIEHUs MTPOCTHIX 3a7ay;



— Ha OLCHKY «HeYI0BJIETBOPUTEIbHO» (2 0anna) — 3aaHue MPEroAaBaTessl BHIIOIHEHO
YaCTHUYHO, B MIPOIECcCe 3alUThl pabOThl 00yJarOIUICs JOMYCKAeT CYIIECTBEHHBIE OIINOKH,
HE MOJXKET IT0Ka3aTh HHTEIJICKTYAIbHbIC HABBIKH PELICHUS TOCTABICHHON 3a/1a4H.

— Ha OIICHKY «HeY/l0BJeTBOPUTEJLHO» (1 0ayn) — 3amaHue MpernoaaBaTelis BIIOJIHEHO
YaCTUYHO, OOYUAIOMIMKCA HE MOYET BOCIPOM3BECTU U OOBSICHUTH COJIEp)KaHUE, HE MOXKET
II0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHNUS IIOCTABICHHOM 3aa4H.



