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Kype 3

Marunroropex
2024 ron



PaGouas mporpamma cocraniena na ociose ®I'OC BO - Gakaraspuar no Hanpasiexmo
noarotosku 27.03.04 Ynpasnesye i Texuutecknx cucremax (npukas MunoGpuayks Poccun ot
31.07.2020 r. Ne 871)

PaGouas nporpamma pacemorpena W onobpesa Ha  3acemammm  Kadeapu
ABTOMaTH3IMPOBAHHBIX CHCTEM YIIPAEICHHS

07.02.2024, nporokon Ne 6 ”
3as. kaeaport __ ¢ C.M. Anspees

PaGouas nporpamma ogo6pera Meroandeckoi komucenedi UIMAC

13.02.2024 r. nporokon Ne 4 ; SRR /
ITpeacenarent, 4 éaci‘-t' B.P. Xpammun
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPABICHHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Toly Ha 3aceaHuu Kapeapbl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABJICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2027 - 2028
y4eOHOM ToJly Ha 3aceaHuu Kapeapbl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acelaHuu Kapeapbl ABTOMAaTH3MPOBAHHBIX CHCTEM YIPaBICHUS

IIporokomor _ 20 r. Ne
3aB. kadeapoii C.M. AunpeeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanmu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABICHHS

IIporokomor 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- ¢dopmupoBanue y OOy4YarOMIMXCS CIHOCOOHOCTH  BBINOJHATH HATYPHBIE U
BBIYHCIUTENLHBIC YKCIIEPUMEHTHI TIPH MPEINPOSKTHOM 00CIEAOBAaHUN MPOIECcca MM O0OBEKTa
yIIPaBJICHUS 10 CYIIECTBYIOIIUM METOMKAM

- popmupoBaHue y 00y4IarOIMIUXCSI CIOCOOHOCTH OMPENEISITh XapaKTePUCTUKNA 00BEKTa
ABTOMATH3AIIMH 110 Pe3yJIbTaTaM YKCIICPUMEHTA

- (opmupoBanue y 00ydarOmmMXcs CIIOCOOHOCTH BBIMOJHSTH MOATOTOBKY MaTEpUAIOB
JUTSL OTYETA IO pe3yIbTaTaM 00CcIe0BaHusl 00bEKTa aBTOMATH3AIHH

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

Juctummuaa CrucTeMbl aBTOMATH3AIMH U YIIPABIEHUS BXOIUT B 9acTh Y4eOHOTO IJIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHI 00pa30BaTeIbHON MPOTrPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B PE3YyJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

Vuebnag - I[MpaKTUKa II0 IOJYYCHUIO IICPBUYHBIX HpO(i)eCCI/IOHaJ'ILHLIX YMCHI/Iﬁ n
HAaBbBIKOB, B TOM 4YHCJIC MCPBHUYHBIX yMeHI/II\/JI N HaBBbIKOB Hﬁy‘lHO-HCCHGI{OB&TGHBCKOﬁ
ACATCIIbHOCTH

TexHOIOrn4ecKue IpOoUECChl MCTAJUTYPIUICCKOI'O IIPOU3BOJACTBA (HpOKaTHOC)

HpOI/I?;BOI[CTBeHHaH - TCXHOJIOTUYCCKaA (HpOI/ISBOIICTBeHHO-TGXHOJIOFI/I‘-IGCKEUI) IMPpaKTHUKa

MonenupoBaHie CUCTEM YIIPABICHUS

dusnuecKue OCHOBBI MOTyYeHHUS HHPOPMAITUT

Mertponorus u cpeacTBa U3MEPEHUIN

VY4yebHas - 03HaKOMUTENbHAs PAKTHKA

3HaHus (YMEHUs, BJaJIeHUs), MOTYYeHHbIE IPU U3yYEHUHN JaHHON AUCLMILIMHBI OyayT
HEO0XOAUMBI JUISl U3yUeHUS TUCIUIUTNH/TIPaKTHK:

ABTOMaTH3a1Ms TEXHOJIOTMYECKHUX ITPOLIECCOB U IIPOU3BOJICTB

[lonroroBka K  mpoueaype  3allUTbl U Mpoleaypa  3alluThl  BBITYCKHOM
KBAJTM(PHUKAIIMOHHOHN pabOTHI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[Ipown3BoicTBEHHAS — IPEIUIIOMHAS [TPaKTUKa

ITpon3BoacTBEHHAS - TEXHOJIOTHYECKas (IPOU3BOACTBEHHO-TEXHOJIOIMUECKasl) MPaKTHKA

[IpoexTpoBaHue aBTOMATU3UPOBAHHBIX CUCTEM
IIpon3BoaCTBEHHAS - IPOCKTHAS IIPAKTUKA
HHTennekTyalbHble CUCTEMBI YIIPABICHUS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IVIAHUPYEMBbIe Pe3yJ1bTAThl 00y4eHH s

B pesynbrare ocBoeHUs AUCHUIUIMHBL (Moaynsi) «CHCTeMBl aBTOMATHU3aLUU H
YIpaBJICHUS» 00yJarONUHCS JOHKEH 00J1a1aTh CISAYIOIIMMH KOMIETEHITUSIMU

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

[1K-1 CnocoGeH npoBOAWTH HCCIENIOBaHME aBTOMATHU3UPYEeMOro oOBEKTa M pa3padaThIBaTh
ACKU3HBIN MPOEKT aBTOMAaTU3UPOBAHHON CUCTEMBI YIIPABJICHUS TEXHOJIOTUYECKUMU MPOLIECCaMuU

[K-1.1 Beimonnser c6op, 00pabOTKy M aHaiIM3 HMCXOAHBIX JAHHBIX 00 O0OBEKTe
yIIpaBJIeHUs, BKIIOYasi cOOp CBEIEHHUH O 3apyOEKHBIX M OTEYECTBEHHBIX
aHajorax




IK-1.2 Brimonnser pacyeTsl, HEOOXOMMBIC TUTST MIPOCKTUPOBAHUS
aBTOMaTHBHpOBaHHOﬁ CUCTEMBI YIIpaBJICHUA TEXHOJIOTUYCCKUMHU
poreccaMu

[1K-1.3 BhImonHseT TOArOTOBKY MaTepwajioB JUIsi OTYeTa II0 pe3yjbTraTtam
o0cienoBaHusl 00bEKTa aBTOMATU3ALIUN

4. CTpyKTYpa, 00bEM U cojiep:KaHue TUCIHUIINHBI (MOIYJIs)
OO0mmast TpyA0eMKOCTh JUCHHILTUHBI cocTtaBisieT 10 3auetHpix enuuuil 360 akaa. 4acoB, B TOM
YqHUCIIe:
— KOHTaKTHas pabora — 23,3 akaJl. 4acoB:
—ayauTopHas — 16 akaj. 4acos;
— BHEAyAUTOpHAs — 7,3 aKaJl. 4acoB;
— camocrosTenpHas padorta — 319,3 aka. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOATOTOBKA K 2k3aMeny — 17,4 akaj. yac

®dopma aTTecTaluy - KypCOBOU MPOEKT, IK3aMEH

e 2 g
gz TEKYLIETO
pabota = Bun K
Paznein/ rema 2 (B akaj. yacax) E 21 camocTosTensn KOHTpOIA ol
> S © . YCIIeBa€MOCTH | KOMITETEHII
JUCLIATUINHBI N nao| S oii " o
Tex pax S8 paboThI -
. . |2'€ POMEKYTOUH
3aH ([ o 1O S oif arTecTauuu
1. Hcropus pa3BUTHS CHUCTEM aBTOMATH3AlMU U
ynpasnenus. Knaccudukanus CAuY
CamocrosTenbH
o€ U3y4eHue
yueOHOM U
1.1  Crabwmmsupyromue CAY. Cucremsl Hay4HOH IK-1.1,
CBSI3aHHOTO peryIHpOBaHHUS. Cucremsr 5 nurepatypbl.  |Yersiit onpoc| TIK-1.2,
MIPOrPaMMHOTO YIPaBICHHUSI. ITouck TK-1.3
JIOTIOJTHATEITBH
BIX MaTEpUaJIOB
3 IO TEME.
CamocrosTensH
o€ u3y4eHue
yaeOHOU 1
1.2 Cucremsl >KCTPEMAIbLHOTO PEryIHpOBaHUS Hay4YHOU IK-1.1,
WM CHCTEMBl aBTOMATHYECKOH ONTHMH3AIHH 5 nutepatypbl. |YcrHblt onpoc| I1K-1.2,
ynpaBJieHUs ITouck MK-1.3
JIOTIOJTHUTENbH
BIX MaTEPUAJIOB
TI0 TEMe.
Hroro mo pazaeny 10
2. ABTOMAaTH3UpPOBAHHBIC CHUCTEMBbl YIPaBICHHS
TexHojorndeckumu npoueccamu (ACY TII) u
npounsBoacTBoM (ACVYII)




2.1 MaremMaTHYeCKHUEe MOJCIH TEXHOJIOTUYCCKHX
HPOLIECCOB.

CaMocCTOsTENbH
o€ U3y4yeHue
yueOHOM U
Hay4YHOU
JTUTEPaATYPHIL.
TTouck
JIOTIOJTHUTEIIbH
BIX MaTepHaJIOB
10 TEME.

VYeTHbIi ompoc

IK-1.1,
MK-1.2,
IK-1.3

2.2 CrpykTypa COBPEMEHHOH NpPOMBIIUICHHON
ABTOMATH3UPOBAHHON  CHCTEMBI  yIIpaBJICHHS
TexHOJOrmIeckumMu mpoueccamu. CTpyKTypa
COBPEMCHHBIX ~aBTOMAaTH3UPOBAHHBIX CHCTEM
YIpaBJICHHs POMBIIIICHHBIM MPOU3BOICTBOM

CaMocCTOsTENbH
o€ U3y4YeHue
yueOHOM U
Hay4YHOU
JTUTEPaATYPHIL.
TTouck
JIOIIOJIHUTEIbH
BIX MaTepUAIIOB
10 TEME.

VYeTHBIH ompoc

IK-1.1,
MK-1.2,
IK-1.3

Hroro no pazneny

10

3. JluHamMuyeckue XapaKTEPUCTUKU U IapaMeTpsl
TUIIOBBIX 3BEHBEB, COCTABIIOIIUX JIOKAJIBHBIH
KOHTYp PeryJIupOoBaHuUs

3.1 TIpomoprmoHansHOEe 3BeHO. HMHepHuoHHOE
3BEHO IEpPBOro Hopsaka. MHepUUOHHOE 3BEHO
BTOPOTO MOPSIKA.

12

CaMoCTOATENbH
o€ H3y4YeHne
y4eOHOil u
HayqIHOU
JUTEPATYPBHI.
Tlouck
JIOIOJIHUTEIbH
BIX MaTepHAJIOB
10 TEME.
IToaroroBka k
KOHTPOJIbHOM
pabote

Vel
ompoc.
Kontponbnas
pabota

IIK-1.1,
[K-1.2,
IK-1.3

3.2 3Beno 3amazgpiBaHus. VHTerpupyoriee
3BeHo. [uddepenumpyromiee 38eHO.

CamocTosaTensH
o€ H3y4YeHne
yueOHOi u
HAay4YHOU
JUTEPaTypBHI.
Tlouck
JIOTIOJTHUTEIIbH
BIX MaTepHAJIOB
0 TEME.
ITogroroBka k
KOHTPOJIbHOM
pabore

Vel
ompoc.
KonTtponbhas
pabota

IK-1.1,
MK-1.2,
IK-1.3

Uroro no pazneny

17

4. TumoBble 3aKOHBI PETYJUPOBAHMA U  HX
TEXHUYECKas peatu3aiys




CaMocCTOsTENbH
o€ U3y4yeHue

yueOHOM U
Hay4YHOU
41  OOmme  cBemeHus.  MHTerpanbHble JINTCPa- TYphL. Y CTHBIH
perynsaTopbl. [IponoOpHHOHATBHBIE PETyISITOPHI. IMouck omoc. Oruer | TIK-1.1
[ponopIHOHAIBHO-HHTETPAIIHBIE  PETYISATOPBI 12 | ACTOTHHTEILH P 1.;0 HK-llZ,
(ITN-perynsaropsi). Perynsaropst BIX MAaTE€pUaJIOB N
MPOTIOPLIHOHAILHO-MHTETpaTIbHO - In( G epeHIIna 0 TeMe. mpaxieckim | TTK-1.3
bHoro nefictaust (IIAJI-perynsTopsr). Toxrotoskax | PaboTam
MPAKTHIECKIM
3aHITHSM,
BBITIOJTHEHNE
MPaKTHIECKUX
CamocrosTenpH
o€ U3yueHue
yueOHOM U
4.2 JIByX1O3ULIOHHBIE PEryISTOPEI. HayaHou N IIK-1.1,
TpeXIO3HIMOHHBI PerysaTop. 12 | mureparypsl. |YcrHsii ompoc| ITK-1.2,
Ilouck TK-1.3
JIOTIOJTHUTEINTBH
BIX MaTepHAJIOB
IO TeMe.
HWroro no pazneny 24
5. Craruueckue M TUHAMHAYECKHE XapaKTEPHUCTHKU
00beKTa yIpaBiIeHUs
CamocrosrensH
oe u3yueHne
yueOHOI
JIUTEPATYPEI,
51 OO6mme cBeneHHs O  CTATHYECKHUX MOJITOTOBKA K Otuer no
XapaKTepUCTHKAaX OOBEKTa yIpaBieHHs. MeTox npakTHaeckuM |npakrtuaeckum| I1K-1.1,
HaVMEHBIIUX KBaJpaToOB U €ro IpUMEHEHHE NpU 15,3 samsaTusm, paboTam. [K-1.2,
OITMCaHUN CTaTHYECKUX XapaKTEePUCTUK BemosiHenne | Kontponpnas | TIK-1.3
00BEKTOB yIPaBICHUSL. MIPaKTUYECKUX pabota
pabor.
Brinmonnenue
KOHTPOJIBHOM
paboTHI.
CamocTosTeNbH
oe u3yueHne
yueOHOit
JUTEPATYPEI,
5.2 OOmue cBeneHHs O JAUHAMHYECKHX MOJITOTOBKA K Otuer no
CBOMCTBax o0ObekTa yIIpaBJICHHUSI. npakTHaeckuM |npakrtuaeckum| I1K-1.1,
Knaccugpukanuss 0O0bEeKTOB U OIpeesicHHe 6 3aHATHSIM, paboTtam. TK-1.2,
JMHAMHAYECKHUX MapaMeTpoB 00beKTa Mo KPHBOU BemosiHeHne | Kontponphas | TIK-1.3
pasrosa MPaKTUYECKUX pabora
pabor.
Brimonnenue
KOHTPOJIBHON
paboTHI.
Wroro no pazaeny 21,3

TEXHOJIOTUYCCKHUMU IpoleccaMu

6. CuHTe3 M HACTpOHKa KOHTYPOB YIIPaBIEHUS




6.1 IIpuHOMIBI  ONTHMHU3AIMH  KOHTYPOB CaMoCTOSATENbH
VIpaBJICHUSI TEXHOJIOTHYECKHUM  I1apaMETPOM. o€ U3yuYeHHe
Maremarnueckoe OOOCHOBaHHWE ONTHMH3AIMH yueOHOM TIK-1.1,
o KontponbHas
KOHTYpa peryaupoBaHusi. MeTo AMHAMHYECKOMN 6 JUTEPATYPHI. aGora TK-1.2,
ONTUMH3ALUU KOHTYpPOB YIPaBJIECHUS 00BEKTaMU Brimoasenue p TIK-1.3
C CaMOBBIPABHHBaHUEM — ONTHMYM II0 MOJIYJIIO KOHTPOJIBHOM
nepeaToyHoi QyHKIHH. paboThI.
3
6.2 CuMMeTpUYHBIH ONTUMYM — METOJ
o CaMoCTOATEIbH
JIMHAMHYECKOMN ONTHUMHU3AINHI KOHTYPOB
o€ U3yuYeHHe
yIpaBJieHHUS 00BEKTAMU 0e3 N
yueOHoM TIK-1.1,
CaMOBBIPaBHUBAHHS. CpaBHeHue METOOB Kontponbhas
ONTHMyMa II0 MOAYA0 M CHMMETPHYHOTO 6 JUTCPATYPEL. abora TIK-1.2,
OHTI/IMYII:/IIIa BBeﬂeine KO eKTI/Ip X Brmosmenne b TK-1.3
yma. PP pyIo KOHTPOJIBHOU
3BEHBLEB [T CIUIAKMBAHMS 3aJ1afolIero CHrHaja AGOTLI
— 3Tan CTPYKTYPHOI ONTUMHU3ALUN p ’
HWroro no pazaeny 12
7. CucreMbl aBTOMATHYECKOM  ONTHMH3ALIUU
YIpaBIeHUS (CAOY) TEXHOJIOTHYECKUMU
napameTpaMu
CaMocCTOSTENbH .
0¢ U3yUECHHE yermbiii
71 CAO c 3amoMUHaHHEM OKCTpeMyMa e}éHOﬁ ompoc, MK-1.1
BbIXOJHOTO mapamerpa. CAO ¢ 3anoMHHaHUEM ya BBITTOJTHEHHE .
NpOM3BOJAHON BbIXO#HOTO mapamerpa. CAO 20 | marepatyper, a3/IeNIOB TIK-1.2,
P . P pa. IOATOTOBKA P TIK-1.3
JUCKPETHOTO MPHUHIUIA ACHCTBHSL. KypCOBOTO
KYpCOBOTO
MpOeKTa
MpOeKTa
3
7.2 CAO ¢ npunyaurensHoi moaysiueid. CAO CamocTosTensH oS-
c UHTErpajIbHON OLIEHKOM OTKJIMKA o€ U3y4YeHHe OIPOC
ONTHMH3HPYEMOTO Mpoliecca Ha TECTHUPYIOLIEE yueOHOM poc, IIK-1.1,
. BBITTOJTHCHHE
BO3/CHCTBHE. Maremarnueckoe OIMCaHUE 25 | nuTeparypsl, ABICITOB TIK-1.2,
TpaeKkTopuit npeiida CTaTHYECKHX MOJrOTOBKA Kp fosoro TIK-1.3
XapaKTePUCTUK  ONTUMH3HPYEMOrO  Ipolecca KYpCOBOTO Zpoema
MO/ ICHCTBUEM TEXHOJIOTHUYECKUX BO3MYILICHHH MPOEKTa P
Wroro no pazneny 45

8. Hcmonmb3oBaHWE HEHPOCETEBOrO METOAA JUIS
ompeieNieHHsT  SKCIEPHUMEHTAbHO-CTaTHCTUYECKUX
Mojenen u HelpoceTeBoro ynpaBieHHs
TEXHOJIOTHYECKUMH TIPOLIECCaMU




8.1 OOmmue cBeleHHS O HEHPOHHBIX CETAX. CaMOCTOSATENBH oo
ApxuTeKkTypa  HCKYCCTBEHHBIX  HEWPOHHBIX oe H3y4YeHue RN
cereil. OOydeHHe HMCKYCCTBEHHBIX HEHPOHHBIX yueOHOI poc, IK-1.1,
z BBINOJIHEHHE
cereii. Hcnonp3oBanne WHC qns  perueHus 25 | nuTeparypsl, ATENOB TK-1.2,
3a1a4 yIIpaBJICHHS u CO3JIaHHS IIOJITOTOBKA Kp COBOLO IK-1.3
9KCIIEPUMEHTAJIBHO CTATHCTHYECKUX MOJenen KypCOBOTO ipoeKTa
YIIpaBJIEHUs TEXHOJOTHYECKHMHU MPOILIECCaMU. 3 MPOEKTa p
CamocrosrenbH .
YTl
o€ H3y4eHne OIDOC
8.2 TIpuMeHeHHMe HEUPOHHOTO MeToJa JUIS yueOHoM BHHOEHC;Me TIK-1.1,
OmpeNeNicHUsT yIPaBICHUS JIMHUUA PErpeccuu 30 | nuTeparypsl, AEIOB TK-1.2,
AKCMEPUMEHTAIILHO CTaTHYECKOW 3aBUCIMOCTHU MOJrOTOBKA Kp COBOLO TK-1.3
KypPCOBOTO P
POeKTa
TPOEKTa
Hroro mo pazneny 55
9. Hcnonp3oBaHHe NPHHIUIIOB TEOPUH HEYETKUX
MHOXECTB M HEYETKHUX JIOTMYECKHX BBIBOJIOB IPH
CHHTE3e MaTeMaTHYECKUX Mojenen
MPOM3BOJCTBEHHBIX  MPOIECCOB U pealn3aluu
HEYETKOTO YIIpaBJICHUS TEXHOJIOTHIECKUMHU
napameTpamu
CamocrosTenbH .
YerHbii
9.1 OG6ume ocoOeHHOCTH ymHpaBieHUS Ha Oasze o€ U3y4YeHue oIDOC
TEOpUH HEYETKNX MHOXKeCTB. DyHKIHOHAIbHAS yaeOHOH BLIHOJII)HC;II/IG TIK-1.1,
CXeMa CHCTEMbl YIpaBleHUs Ha 0a3e HEUeTKOH 30 | auTepartypsl, A31EI10B [K-1.2,
JIOTHKH. [puauun  paboTsl HEYEeTKOTO MIOJTOTOBKA Kp COBOIO MK-1.3
perynstopa. AITOpUTMBI HEYETKOTO BBIBOJIA. KYypCOBOTO }n,poeKTa
pOeKTa p
3
CamocrosTensH .
YerHbii
o€ U3y4YeHue
9.2 IlpumeHeHME  NPHHLUNA  HEYETKOTO yaebHo# orpoc, MK-1.1
TIPABJICHUS] TIPH CHUHTE3€¢ LU(PPOBBIX KOHTYPOB BBITIOJTHEHNE )
ZT§6ymma ymp T€XH0J’IOFI/I§C§I)<I:/IX maj aMe}TIPOB 25 | suTepatypel, a371€JI0B MIK-1.2,
! P P MIOJTOTOBKA pasil MK-1.3
MPOU3BOJICTBEHHBIX IPOLIECCOB KypCOBOTO
KYypCOBOTO
MPOEKTa
MpOEKTa
Wroro no pazneny 55
10. T[porpaMMmHast  peanu3auusi  JIOKaJbHBIX

MHUKpPOIIPOLIECCOPHBIX ~ KOHTYPOB  YIpaBJICHUS B
npoiiecce cBOOOHOTO MPOTPaMMHUPOBAHHUS
pETYIHPYIOMIUX KOHTYPOB




CaMoCTOSTENbH

o€ U3y4eHUe YerHbli
10.1 TIIporpamMHas peamu3alis  THIIOBBIX N
yueOHOI orpoc,
3aKOHOB  YNpPaBJIe€HHS IIPU  HCIOJIB30BaHHH
JUTEPATypEI, OTYeT 110
cBOOOTHO NPOTPaMMHPYEMBIX TIK-1.1,
MOJTOTOBKA K | TPaKTHYECKUM
MHKPOTIPOLIECCOPHBIX KOHTPOJLICPOB. 40 TK-1.2,
MPAaKTUICCKUM pabotam,
MogenupoBaHue pabOThl JOKaJIbHBIX KOHTYPOB IK-1.3
3aHITHSM, pasnenbl
(POBOTO  PETYIUPOBAHUSI TEXHOJIOTUIECKHM
MIOJTOTOBKA KypCOBOTO
HapaMeTpoM IMPOU3BOACTBCHHOTO TIPOIIecca.
KypCOBOTI'O MpOeKTa
MPOEKTa
CamocrosTenpH
o€ U3y4eHUe YerHbli
eOHOit orpoc
10.2 UccnenoBaHue IUQPPOBBIX  KOHTYPOB i poc,
JUTEPATYPEL, OTHET IO
PeryJIMpoBaHHsl TEXHOJIOTHYECKUX MHapaMeTpoB IK-1.1,
MOATOTOBKA K | TPaKTHYECKUM
MPOM3BOJCTBEHHBIX  MPOIECCOB € IEIBIO 30 TIK-1.2,
MPaKTUIECKUM paboTawm,
OINITUMHU3ALUH HapaMeTpoB HIEPEXOTHOTO IK-1.3
3aHATHSM, pasnemnsl
nporecca
HIOJITOTOBKA KypCOBOTO
KypCOBOTI'O IIPOEKTa
MPOEKTa
Wroro no pazneny 70
Hrtoro 3a cemecTp 319, OK3aMEH, KII
319 KypcoBO#
Hroro nmo gucuuiinge ! yp
3 MIPOEKT,




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jisi  peanu3anuu  TPEIYCMOTPEHHBIX  BHJOB  y4eOHOM pabOTBI B KauecTBe
06pa3OBaTeJIBHBIX TEXHOJIOTUH B npenogaBaH AUCHUILIIMHBI «Cucremsl aBTOMaTu3aluu u
YIIPaBJICHUS HCIIOJB3YIOTCS:

TpaguionHeie 0Opa3oBaTeIbHbIC TEXHOJIOTUU — MH(POPMAIIMOHHAS JISKIUsI (BBOTHYIO
JICKIIHIO, TJIe J]aeT MEPBOE MPEIICTABICHUE O TIPEAMETE ¥ 3HAKOMCTBO CTYJICHTOB C Ha3HAYCHHEM
U 3371a4aMu Kypca); JeKIUU — KOHCYJIbTAIUU, U3JI0KEHIE HOBOTO MaTepHasa COMpPOBOXKIACTCS
MIOCTAaHOBKOH BOIPOCOB W JHCKYCCHEW B TIOMCKaX OTBETOB HA 3TH BOINPOCHI, MPAKTUYCCKUE
paboTHI.

TexHonoruu npoOiieMHOro oOydeHHsT — MPOOJIEMHBIC JICKIIUU SIBJISIETCS PE3yJIbTaTOM
YCBOEHHSI TOJIYYEHHOW HMH(GOPMAIMHM TOCPEACTBOM IIOCTAHOBKM IMPOOJIEMHOIO BOMpoOca U
MOUCKA IIyTeHd €ero pelieHHs; NPaKTUYECKHE 3aHATHUS C HCIOJIb30BAHUEM IPOOJIEMHOTO
oOydeHune, KOTOPOE 3aKITF0YAETCSl B CTUMYJIUPOBAHUU CTYJIEHTOB K CAMOCTOSITEIIbHOM «T00BIUe»
3HaHWI, HEOOXOIMMBIX JIJIsl PELICHUsT KOHKPETHO! 1pooiiembl. [IpakTndeckoe 3aHATHE HA OCHOBE
Kelic-MeTo1a — 00ydeHre B KOHTEKCTE MOJCITUPYEMOU CUTYaI[UH, BOCIIPOU3BOISINCH peaTbHbIC
YCIIOBUSI HAYYHOM, MPOU3BOJICTBEHHOM, OOIIIECTBEHHOH JieaTenbHOCTH. O0yyaroniecs JOIKHbBI
MPOAHATH3UPOBATh CHUTYAIHIO, Pa300parbcsi B CYTH MpoOJeM, NPEUIOKHUTh BO3MOYKHBIE
pELICHHS ¥ BBIOPATH JTy4Iliee U3 HUX.

TexHonornM NmpoOeKTHOro OOYYEHHsT — OpraHM3alus 00pa3oBaTENBHOTO Mpolecca B
COOTBETCTBUHM C aJITOPUTMOM IIOATAITHOTO PEIICHUS MPOOJEMHON 3aJa4d WM BBITIOJIHCHUS
yuebHoro 3afanusi. CTyJI€HTbI B BBIIIOJIHSIOT UCCIEA0BATEIbCKUN KYPCOBOM MTPOEKT, B KOTOPOM
NPOM3BOJISAT HAYYHBIC MCCIICAOBAHUS TI0 33JJaHHOH TeMe B paMKax M3y4aeMbIX B TUCIIHMIUIHHE.
Pe3ynbTarthl WCcnenoBaHUS TPEICTABISIOT B (OopMe YCTHOTO JOKIaAa IO MPE3CHTAlH U
KYpCOBOT'O ITPOEKTA.

WNudpopmMannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJOTUM — B XOJIe
MPOBEJCHUS JIEKIIMOHHBIX 3aHITHH MpPEAyCMaTpUBAETCS HCIOJIB30BAHUE OJIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepuaia (JeKIMU-BU3YAIIN3aIiN), HCIIOIb30BaHue VIHTEpHET pecypcoB
AJI TIPOMEKYTOYHBIX aTTeCTaHHi/JI H IIPOBCPKU OCTATOYHBIX 3HAHUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIITHHbBI (MOYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. CucreMbl aBTOMATH3allMM M yIpaBieHHs: ydeOHoe mocobue [amst By3os] / b. H.
[Mapcynkun, C. M. Angpees, T. I'. CyxonocoBa, E. C. PsbuukoBa; Maruutoropckuii roc.
TexHnyeckud yH-T uM. I'. Y. Hocoga. - 2-e u3a. - Marauroropck : MI'TY um. I'. 1. Hocosa,
2021. - 1 CD-ROM. - 3arm. c TUTYJL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3128 (mata obpamenus: 15.04.2024).
- ISBN 978-5-9967-2283-9. - TekcT : 2IeKTPOHHBIH.

2. Cucrembl yHIpaBieHUS TEXHOJIOTMYECKUMHU IMpoleccaMd U HHGOPMAalMOHHbIE
TEXHOJIOTHH | yueOHoe nocooue aist By3oB / B. B. Tpouenko, B. K. ®enopos, A. U. 3a0yackuid,
B. B. KomennantoB. — 2-e uzf., ucnp. u gon. — Mocksa : M3narensctBo HOpaiit, 2020. — 136
c. — (Boicmree obpaszoBanue). — ISBN 978-5-534-09938-6. — Tekcr . smekTpoHHBIH //
Oo0pasoBarenbhas 1wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/454172 (nara
obparenus: 15.04.2024).

0) lonoJiHUTEIbLHASA JIATEpaTypa:


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

1. CoBpeMmeHHbBIE CHUCTEMBl aBTOMATH3AIMK U yrpaBieHus : yuyeOHnoe rnocodue / C. M.
Anpnpees, E. C. Pa6unkoBa, E. FO. Myxuna, T. I'. CyxonocoBa ; MI'TY. - Marauroropck :
MI'TY, 2015. - 1 3JEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3605 (nara oopamenus: 15.04.2024). -
Texer : 37eKTPOHHBIN.

2. CammxoB, 3. I. ACY TEXHOJOTMYECKUMH TMPOIECCAaMU  METaJUTypIHH:
UHTEJJICKTYaJbHbIE  CUCTEMBl  YIPABIEHUS TOPHO-METAUIYPTUYECKUMHU  IIPOLECCAMU
yaeOHo-MeToauueckoe mocooue / 3. I'. Canuxos, 1. T. Kumses, K. 3. CanuxoB. — Mocksa :
MUCUC, 2011. — 165 c.— TekcT : 3nekTpoHHBIA // JIaHb : 3MEKTPOHHO-OMOIMOTEUHAsS
cucrema. — URL: https://e.lanbook.com/book/116690 (mata oOpamenus: 15.04.2024). —
Pexxum noctyna: ajis aBTOpuU3. M0JIb30BATENEH.

3. INlapcynkun b. H. ABTOMaTH3alMs M ONTUMH3ALMS YIPABJICHUS TMPOLIECCOM
BBIIIJIABKYM YyT'yHa B IOMEHHBIX Nedax : yueoHoe nmocobue / 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. : wn., Tabn., cxemsl, rpad., auarp., Homorp., 3ckm3bel. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2196 (nata oOpamenus: 15.04.2024). -
ISBN 978-5-9967-1208-3. - Tekct : HEMOCPEICTBEHHBIH.

4. TIlapcynkun b. H. ABTOMaTH3alUMsl W ONTUMU3ALMS  YIpPaBICHUS
TEXHOJOTMYECKMMHU MPOLIECCaMU U3BECTKOBO-0JJOMUTOBOTO IIPOU3BOJICTBA: yuyeOHOE 1ocodue
s By3oB] / b. H. [Tapcynkun, C. M. Aunpees, T. I'. CyxoHocoBa ; mon obmeit pegakiueii b. H.
ITapcynkuHa ; Marautoropckuii roc. texumdaeckui yH-T uM. I'. 1. HocoBa. - Marauroropcek :
MI'TY um. I'. U1. Hocosa, 2022. - 110 c. : wi., Tabi., cxemsl, rpad. - budmuorp.: ¢. 100. - ISBN
978-5-9967-2489-5. - TekcT : HEMTOCPEICTBCHHBIH.

5. Ilapcynkun b. H. ABTomaruszanus mnpouecca HENpPEepbIBHOM pa3MBKU CTald Ha
MallmHaX HEMPEPBIBHOTO JINThS 3arOTOBOK : ydeOHoe mocodue [ By3oB] / b. H. [Tapcynkun, C.
M. AungpeeB ; Marautoropckuii roc. Texunueckuii yu-T uM. ['. Y. HocoBa. - Marauroropck :
MI'TY um. I'. . Hocosa, 2023. - 171 c. : un., Tabiu., rpad., Auarp., cxemsl. - bubmuorp.: c.
163-164. - ISBN 978-5-9967-2769-8. - TekcT : HenmocpeaACTBEHHBIM.

6. IlepcriekTHBHOE 3KCTPEMaIbHO-ONTHMHU3HUPYIOIIEE aBTOMAaTUYECKOE YIpPaBJICHHE
JIOMEHHBIM TpolieccoM : yuebHoe nocobue [ans By3oB] / b. H. ITapcynkun, C. M. Augapees, A. P.
Bounapesa [u np.] ; Marauroropckuii roc. rexuudeckuid yu-T uM. I'. . HocoBa. - MarauTtoropck
: MI'TVY um. I'. U. HocoBa, 2022. - 284 c. : un., Ta0in., cxemsl, rpad. - bubauorp.: ¢. 252-253. -
ISBN 978-5-9967-2478-9. - Tekcr : HEMOCPEICTBEHHBIH.

7. Iapcynkun b. H. ABToMaru3amusi TEXHOJOTMYECKHUX MIPOLIECCOB U MPOU3BOJCTB.
[Ipon3BOACTBO cTadu B MapTEHOBCKUX II€Yax, JBYXBAaHHBIX arperatax M KHCJIOPOJHBIX
KoHBepTepax : ydeOHoe mocobue / b. H. Ilapcynkun, T. I'. CyxonocoBa, A. P. bonnapesa ;
MI'TY. - Marautoropck : MITY, 2016. - 264 c¢. : w1, T1abn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1724 (nata obparuenus: 15.04.2024). -
Tekcr : HenmocpeACTBEHHBIM.

8. Ilapcynkun b. H. Cucremsbl aBTOMaTH4eCKOW ONTUMU3ALUU  YIPABICHUS
TEXHOJIOTHYECKUMH TIPOIIECCaMU C 3alIOMHUHAHUEM dKCTpeMyMa : yaeOHoe mocoOue [17st By30B] /
b. H. ITapcynkun, C. M. Aunpees, E. H. Ummertses ; MI'TY. - Marauroropek : MI'TY, 2015. -
136 c. : wir., Tabm. - ISBN 978-5-9967-0695-2. - Tekct : HenmocpeACTBCHHBIH.

9. Mapcynkun b. H. ABTOMaruzanus TEXHOJOTHYECKHX MPOILIECCOB U MPOHU3BOJCTB.
Kokcoxumuueckoe mpou3BoACTBO : yueObHoe mocodbue / b. H. ITapcynkun, T. I'. Cyxonocosa ; b.
H. Mapcynkun, T. I'. Cyxonocosa ; MI'TY. - Marautoropck : MI'TY, 2015. - 226 c. : ui., Tadm. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/3814  (mara  oOpamicHHS:
15.04.2024). - ISBN 978-5-9967-0586-3. - TekcT : HEMOCPEACTBEHHBIN.

10. MHTennexTyanbHble CUCTEMBI yIpaBiieHus : yueOHoe nocobue [ By3oB] / b. H.
[Tapcynkun, C. M. Angpees, E. C. Pa6uukoBa, T. I'. O0yxoBa ; MarHuroropckuii roc.
texuudeckuid yH-T uM. ['. M. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2012. - 1
CD-ROM. - 3ari. c TUTYJI. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2520 (nata obpammenus: 15.04.2024).



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
https://host.megaprolib.net/MP0109/Download/MObject/2520

- TekeT : 31eKTPOHHBIN.

11. IMapcynkun b. H. ABToOMaTH3anusi 1 ONTUMHU3AMMS YIPABJICHHS BBITIJIABKOW CTAJIA B
AMEKTPOAYroBbIX meuax : moHorpadus / b. H. IMapcynkun, C. M. Anapees, O. C. JloryHosa ;
MI'TY. - Marautoropck : MI'TY, 2012. - 305 c. : ui., Ta6:., cxemsl. - ISBN 978-5-9967-0254-1.
- TekcT : HeNmoCPEeACTBEHHBIM.

12. Iapcyuxun b. H. ABromaTu3aius TeXHOJOTHYECKHX IMPOLIECCOB U MPOU3BOJICTB B
Mmetautypruu : yaeonoe nocobue / b. H. ITapcynkun, C. M. Auapees, E. C. PsaOuukoBa ; moa pen.
b. H. [Tapcynkuna ; MI'TY, [kad. [IKuCV]. - Maraurtoropck, 2011. - 151 c. : un., ta6n. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3370 (mata obpamenus: 15.04.2024).
- TeKcT : HemocpeCTBEHHBIN.

13. Iapcynkun b. H. ABTOMaTu3anus 1 ONTUMU3AIUS YIPABICHUS TEIJIOBBIM PEKUMOM
paboThI 6JI0KA BO3yXOHArpeBaresicii JoMeHHou neud : yueonoe mocooue / b. H. Ilapcynkumn, C.
M. Aunpees, M. 1O. Ps6uukos ; MI'TY, [kad. [TIKuCY]. - Maraurtoropck, 2009. - 148 c. : uin.,
rpad., cxembl, tabma. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1479
(mata ooparenus: 15.04.2024). - Tekct : HEMOCPEACTBEHHBIN.

14. Mapcynkun b. H. Vcnonb3oBaHue SKCIEPUMEHTAIBbHO-CTATUCTUUECKUX METO/OB
MOJICITMPOBAHUS JIUIsl YIPABJICHUS TEXHOJOTHYECKUMH Tpolieccamu . yuebHoe nocobue / b. H.
[Tapcynkun, C. M. Annpees, E. C. Ps6uukosa ; MI'TY. - Maruaurtoropck, 2012. - 177 c. : un.,
rpad., cxemsl, Tabum. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3485
(mara oopamenus: 15.04.2024). - ISBN 978-5-9967-0292-3. - TeKCT : HENOCPEACTBEHHBIIM

B) MeToaunyeckue ykasaHus:

1. Cucrtembl aBTOMaTu3auuu M ynpasieHus. JlabopaTopHbI MpakTHKyM: y4yeOHOe
nocobue / b. H. Ilapcynkun, C. M. Auapees, E. C. Ps6uukosa, T. I'. O6yxoBa. - MarHuToropck :
MITY, 2013. - 1 3IEKTPOH. OIT. JIUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/67 (nara obpamenus: 15.04.2024). -
TeKcT: 2JIeKTPOHHBIH.

2.  OnruMm3anus ynpaBlIeHUs TEXHOJOTHUYSCKHMHU Tpolieccamu: mpaktukym / b. H.
[Tapcynkun, C. M. Anapees, E. C. Pga6unkoBa, T. I'. O0yxosa ; MI'TVY. - Marauroropck, 2013. -
177 c. : ui., rpad., CXEMBI, TaomI. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3530 (nara obparuenus: 15.04.2024). -
ISBN 978-5-9967-0393-7. - Tekcr : HEMOCPEICTBEHHBIH.

3. Napcynkun b. H. 3agaun mo cuHTE3y aBTOMATHU3UPOBAHHBIX CHUCTEM YIPABJICHUS
TEXHOJOTMYECKUMH MPOLIECCaMH U ITPOU3BOJICTBOM : yueOHoe nocooue / b. H. ITapcynkun, T. T
CyxonocoBa ; MI'TY. - Marauroropck : MI'TY, 2016. - 54 c. : un., 1abn., cxem. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20773 (nata obpamenus: 15.04.2024).
- TekcT : HemoCpeICTBEHHBIM.

4. TlapcyukuH, b.H. Pacuer CAY ¢ TumnoBsM perymnsropom: metoa. ykazanusi / B.H.
[Mapcynkun, T.I'. ObyxoBa; Maruutoropckuii roc. texumueckud yH-T um. .M. HocoBa. —
Marnutoropck: M3a-Bo Marauroropck. roc. TexH. yH-ta, 2014. — 11 c¢. — Tekcr:
HEIOCPEICTBEHHBIN.

5. CyxonocoBa T.I'. HccnenoBanue »J1eMEHTOB M CHCTEM aBTOMAaTH3allil B Cpejie
JMHAMHYecKoro MojenupoBanus SimInTech: wMeromnmdeckue yka3aHusT K BBITOJHEHHIO
MpaKTHYEeCKUX paboT mno gucHuminHe «CHCTeMbl aBTOMAaTH3allMd M YIpPaBICHUS» Ui
oOydaromuxcsi HampaBineHus 27.03.04 «YmopaBieHne B TEXHHUYECKUX CHUCTEMax». —
Marnutoropck: U3n-Bo Marautoropck. roc. TexH. ya-ta uM. [.11. Hocora, 2023. — 28 c.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:


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/20773

IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Office 2003 Professional Ne 135 ot 17.09.2007 6eccpouHo

7Zip CBOOOJTHO OECCPOYHO
BupryanbHblil CTEH CHCTEMBI

ABTOMATUYECKOTO YIPaBICHUS CBUACTCILCTEO 6eccpouHo

Ne2013612340
TE€XHOJOTMYECKUM ITapaMeTPOM
] . . cBOOOIHO
Scilab Computation Engine pacipoctparsemoe I10 0eccpovHO
FAR Manager CBOOOJTHO 0EeCCPOUHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HazBanue kypca

CchUIKa

DneKTpoHHas 6a3a MepUoANIECKUX U3IaHUM
East View Information Services, OOO

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

HannonanbHas
MH(pOpPMAIIMOHHO-aHAJIUTUYECKAs CUCTEMA —
Poccutickuii UHIEKC Hay4HOI'0
uutupoBanus (PMHLI)

https://arch.neicon.ru/xmlui/

ITouckoBas cuctema Axamemus Google
(Google Scholar)

https://bdu.fstec.ru/?ysclid=lujkgy7cnw630508962

®denepanpHOE rocyJapCTBEHHOE
OromkeTHoe yupexaeHue «DenepalbHbIi
WHCTUTYT IPOMBIIIJICHHONW COOCTBEHHOCTH))

https://fstec.ru/tekhnicheskaya-zashchita-informats

ii/dokumenty-tzi?ysclid=lujknksfy724757053

denepanbHblii 00pa3oBaTeNbHBIN MOpTal —
OxoHomuka. Counosiorus. MeHeLKMEHT

https://www.nature.com/siteindex

Memz[yHapOIL}_Iaﬂ 0a3a IOJIHOTEKCTOBBIX http:/link.springer.com/
»KypHasI0B Springer Journals

Apxus Hay4YHBIX JKypHaJIOB

«HanuoHanbHbIH http://ecsocman.hse.ru/
3JIEKTPOHHO-UH(GOPMAIIMOHHBIN

MexnyHaponHas pedeparuBHas 5

IOJJTHOTCKCTOBAs CIIpaBOYHasd Oaza JTAHHBIX

https://www.rsl.ru/ru/4readers/catalogues/

WNudpopmanmonnas cucrema - HopmatuBHble
IIPaBOBBIE aKTBI,
OpraHU3alMOHHO-PACTIOPSANTEIbHBIE

http://www..fips.ru/

WNudopmannonHas cucrema - bank JaHHBIX
yrpo3 6e3omnacHoctu nHpopmannu GCTIOK
Poccuu

https://scholar.google.ru/

DneKkTpoHHbIe pecypchl ondmmorekn MI'TY
uMm. ['.11. Hocosa

https://elibrary.ru/project risc.asp

Poccutiickas ['ocymapcTBeHHast OubnroTeka.
Karanoru

https://dlib.eastview.com/



https://host.megaprolib.net/MP0109/Web
https://arch.neicon.ru/xmlui/
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://www.nature.com/siteindex
http://link.springer.com/
http://ecsocman.hse.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

0a3a JaHHBIX [ATEHTHOrO MOucKa - 0asa

nmanubeix Orbit Premium edition hitps://www.orbit.com/

9 MaTepI/IaJILHO-TeXHI/I‘IGCKOC obecrneyeHue AUCHHUIIIINHBI (MO)Iy.TIH)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOUACT:

1. YueGHbIe ayJUTOPUH IS IIPOBEACHMS 3aHATHI JICKIIMOHHOTro Thma (aym. 450, 437)

MynbTUMeANIHBIE CPEICTBA XPAaHEHHUS, IIEPEauu U MPeICTaBICHI HHPOPMALIUU

2. YuebOHast ayIuTOpHs JUIsl IPOBEICHUS TPAKTUUECKUX 3aHATHI 1 1a00paTOPHBIX paboT

: 1abopaTopusi aBTOMATU3ALUK TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOACTB (ay1.450)

JIaGopaTopHble yCcTaHOBKU M TPUOOPHI [J1s BHIITOJIHEHUS TAO0OPATOPHBIX U MPAKTHYECKUX
pabor:

- nabopatopusIii creH «IIpombinuieHHsie gataukuy, [1J1-MAKC;

- m1abopaTopHbIii cTeH T «JlaTanky TexHoIorundeckor naopmarum», 1T,

- nabopatopuslii cteHa «IIpombinienasie gaTuuku pacxoga», [IJ[P-CK + kommbroTep ¢
npenycranoBieHHbIM [1O ot usroroBurens.

- nabGoparopubiii crena «lIpombliieHHsle Aatyuku TemmepaTypsi», [IT-CK +
KOMIIBIOTEP C npeaycTaHoBiIeHHbIM [1O oT u3roroBures.

- nabopatopusiii creny «IIpomblnennsie qatunku napneHus», [11J1-CK + kommbsrotep
¢ npenycraHoBiaeHHbIM 10O oT u3sroroBuTens;

- mporpaMMupyembiii jtorudeckuii  koHtposuiep IIJIK-Siemens + HOyrOyk ¢
npenycranoBieHHbIM [1O ot usroroBurens;

- 1abopaTOpHBIN CTeH] «ABTOMATH3aIMsl CUCTEM TEIIOTa30CHA0KEHHS U BEHTUJIISIIII,
ATI'CB-09-11JIP-01 + HOyTOYK ¢ mpenycranoBieHHbIM [10 oT H3roToBUTENS;

- 1a0OpaTOPHBINA CTEH] «ABTOMATH3aIUsl CUCTEM BOJAOCHAOXKEHUS U BOJOOTBEACHHUS,
ABUB-Y-01-12;

- maboparopHsiit cren «IIJIK-Omron-40A-HH#»

- nabopatopHbIii creH1 «OcHOBBI aBTOMaTUKN», OA-MP

3. YueOHble ayAUuTOpUHU sl BBITIOJIHEHUSI KYPCOBOTO MPOEKTUPOBAHHUS, TOMEIIEHUS IS
CaMOCTOATEIILHOM paboThl 0Oyuaromxcs (aya. 448)

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTom MS Office, Beixogom B IHTepHET 1 ¢ 10CTyTOM
B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA

4. YdeOHble ayTUTOPUH JUIS TPYMIOBBIX U WHIUBUAYAIBHBIX KOHCYIbTAIMH, TEKYILIEro
KOHTPOJIS ¥ TPOMEXKYTOUHBIX KOHCYbTalmii (aya. 448, 450)

Jlocka, MylIbTUMEIUNHBIN TPOEKTOP, DKPaH

5. llomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTO
oOopynoBanus (ayz.445)

Cremnnaxu Ui XpaHeHHs y4eOHO-METOANYECKUM JOKYMEHTAIlUH


https://www.orbit.com/

Ipuioxkenne 1

YueOHO-MeTOANYECKOe 00ecTieYeHre CAMOCTOSITeIbHON PadoThl CTYIeHTOB 110 AUCHHUILINHE
«CucTteMbl aBTOMATU3ALHM U YIIPABJIEHUS

ITo nuctunnuze «CrucTteMpl aBTOMATU3AalMK U YIIPABIECHUSA» IPEYCMOTPEHA ayIUTOPHAsS U

BHCAyAUTOpHAsA CaMOCTOATCIIbHAA pa60Ta o6yqa}om14xc>1.

Ay,HI/ITOpHaH CaMOCTOATCJIbHAsA pa60Ta O6y‘IaI-OH_II/IXC$I mpearojgaracT BbIIIOJIHCHUE

J'Ia60paTOpHBIX H IPAKTUYICCKUX pa60T " JOKJIazd IO IMOJYYCHHBIM pE3YyiibTaTaM, a TaKKE YCTHBIﬁ

OTIPOC O MOPSIKE BBITOJIHEHUS TAOOPATOPHON U MPAKTUUECKON pabOThl, MOJIYYEHHBIM YMEHHSIM U

HaBBIKaM.

IIpumepHBIe BONPOCHI JIS1 YCTHOT'O ONPOCA 0 BHINOJHEHHBIM JIA00PATOPHBIM padoTam

Tema 1a0opaTopHoii padoThI

Bomnpocs! a1 yCTHOro onpoca

1. DkcnepuMeHTanbHOE
oTpefieNieHue CTaTUYECKOM
XapaKTePUCTUKN 00BEKTA
YIPaBJICHUS

1. Cratuueckas xapakrepuctuka OY

2. OnpenieneHue JMHUHU PETPECCHH.

3. CyTb MeTOla HAMMEHBIINX KBaJIPaTOB.

4. Koo duuueHt nepenaun oobekTa. MeTos onpeaeseHus.
5. Bupl cTaTHYECKUX XapaKTEPUCTUK OOBEKTOB

2. Onpenenenue
JUHAMHUYECKHUX MTapaMeTpOB
00beKTa

M0 AKCIEPUMEHTAIBHOMN
KpHUBOW pas3roHa

1. Kakue konm4yecTBeHHbIE OLIEHKN JUHAMUYECKHUX CBOWCTB
OV ucnons3ytorcsa? Kakue popmylibl CyLIECTBYIOT AT UX
onpeaeneHus?

2. 3anumuTe ypaBHEeHHE TUHAMUKU A1 00bekToB [ u 11
MIOPSIKOB.

3. IlocTpoiite kpuByto pasrona OY co cieayronmmumu
napametrpamu To=10c, 13=2¢, Ko6 = 10 I1a/%

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

5. [louemy npu 3KCTpanossLuu KPUBOM pa3roHa
MIPEAIIOIAraeTcs, YTO NEPEXOIHBIN TPOLIECC 3aKOHUUTCS 3a
Bpems paBHoe (3...4)To?

3. Onpenencuue
JTUHAMWUYECKUX MMapaMeTpOB
00BeKTa

0 SKCIIEPUMEHTAITLHOM
UMITYJIbCHOM XapaKTEPUCTHKE

1. Yro Ha3bIBaeTCSA UMIYJIBCHOW XapaKTEPUCTUKON?

2. Kakue napameTpbl 00beKTa MOKHO ONPEAEIIUTh 1O
UMITYyJIbCHOM XapakTepuctuke? Hanummure popmysl.

3. OnuuuTe METOAUKY CHATHUS SKCIIEPUMEHTAIIBHON
UMITyJIbCHOM XapakTepucTuku. Kak mpaBUiIbHO BBIOPATh BpeMs
nMmIyiabca’?

4. Kakue cBoiicTBa XapakTepusyeT KO3 UIeHT
caMoBBIpaBHHBaHUA? B ueM ¢pu3nueckuit CMbICI 3TOTO
napamerpa?

5. Kakue cBoMiCTBa XapakTepu3yeT CKOpocTh pa3roHa? B yem
(bU3UIECKUN CMBICI 3TOTO TlapameTpa?

4. Ilpeobpa3zoBanue
UMITYJIbCHOW XapaKTePUCTHKH
00BeKTa

B KPHUBYIO pa3roHa

1. Uto Ha3bIBaeTCsI UMIYJIBCHON XapaKTEPUCTUKOM?

2. Yro Taxoe nepenarouHas ¢pynkusa? Kak ee noayuuts u3s
YpaBHEHUS JTUHAMUKU?

3. OnummuTre METOIMKY CHATHS SKCIIEPUMEHTAIBHOM
UMIYJIbCHOM XapakTepucTuku. Kak mpaBuibHO BEIOPATh BpeMs




Tema s1adopaTopHoii pa6oTel | Bonmpocsl Ass ycTHOrO0 onpoca

uMmIyibca’?

4. Onpenenute BECOBYIO (DYHKITUIO, TIO U3BECTHOMY
ypaBHeHUI0 nuHaMuKu oObekTa: 0,1Y'(t) + Y(t) = 2,5X(t).
5. OnummuTe METO/T EPECTPOEHUSI UMITYJILCHOM
XapaKTepUCTHKHU B KPUBYIO pa3roHa. Ha uem on
OCHOBBIBAETCS?

1. Ha3oBure u3BeCTHbIE YACTOTHBIE XapaKTEPUCTUKU
00BEKTOB.

2. Kaxk MOJIYYUTDb YaCTOTHBIC XapAKTCPUCTUKH OIIBITHBIM
5. Iloctpoenue rogorpada

nyrem?
ADYX 1o
. . 3. Kak nmonyunts ADYX, ecnu uzBectHa [1d o6bekra?
9KCIIEPUMEHTAIILHON KPUBOM .
4. Kak noctpouts rogorpad ADUYX 1o kpuBoH pa3roHa
pasroHa

o0BeKTa At 00BEKTOB MEPBOTO MOPSAKA C 3ama3ablBaHueM?
5. Kak moctpouTts rogorpad A®YX no kpuBoii parona
o0BekTa st 00bekTOB 00bekTOB II 1 111 mopsiaKoB ¢

3ara3ablBaHueEM?

Ilepeyens npakTHYECKUX padoT

1. CocraBieHue MaTeMaTH4eCKOl MoJiesin 0OBEKTa yIpaBJIEHUs U pacyeT KpUBOM pas3roHa,
olpeieieHue TMHAMUYECKHX ITapaMeTpOB 00BEKTA.

2. Pazpabotka ctpykTypHO# cxembl CAY TEXHOJIOTHYECKOTo apaMerpa.

3. Pa3paboTka OJ0K-CXEMBI aNrOPUTMa U pacueT KOHTYpa YINpaBJIECHUS B COOTBETCTBHH CO
CTPYKTYPHOH CXEMOM.

4. Ontumm3anus KOHTypa YIpaBlIeHWs W aHAIW3 BIMSHUA MApaMeTPOB HACTPOUKH
perynsTopa Ha KauyecTBO MepexoHbIX mporeccoB B CAY.

5. UccnenoBanue CAY npu pAelicTBUM Ha CHCTEMY BO3MYIIEHMH: OJIHOKPaTHOTO
BO3MYIIEHUS, Iperida cTaTnueckoil XapakTepUCTUKH, TEPUOANIECKHUX TTOMEX.

Tecr
[Tpumep Tecra. Bapuanr 1:

1. Kak naszpiBaercs rpaduk, npeacTaBIeHHbIN

Ha pUCYHKe? LM
1)
A) ctatuyeckas XapakTepHUCTHKa,

b) nepexotHas XxapakTeprCTHKa,;
B) xpuBas paszrona;
I') mepexomHBIii mporiecc.

t,C




2. Yemy paBeH k03 uumeHT nepenadu

obbexTa? 3 %0 q
I
A) 1,75 <'§J
B) 0,50 s 70
B) 1,20 z
0
a1]
0 20 40 60
BXOZHOW curHan
3. Ha pucyHke npejictaBieHa TPaeKTOPUs Kpusas pasroHa OY
W3MEHEHHUS BBIXOAHON BEIMYUHBI IPU 30
U3MEHEHHUH N0J105keHus Bana Ha 10%. Yemy /?—'—'
paBeH K03 PUIMeHT nepenayn 0obeKTa? 30 /

A) 4, /
b) 3; J/

B) 0,7 10

0,5

) 0,3 0 20 40 60
4. ITo mpenplayIIeMy PUCYHKY pacCUMTaTh Ortser:

CKOpPOCTh pa3roHa 00beKTa yrnpaBIeHHUS.

5. Ha pucyHke nipeacraBieHa TPaeKTOpHUs
NU3MCHCHUA BBIXOIIHOﬁ BCJIMYHHBI IPpU

W3MEHEHUH ToJIOkKeHus Baja Ha 15%. Uemy

paBHA MMOCTOAHHAA BPEMCHHU 06’BCKTa?
A) 30;

B) 70: /

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

P N W DM O

Bueayauropnas camocrosiTenbHast paboTa 00yJaronuxcsi IpeanoaraeT BhIIOIHEHHE
KOHTPOJIbHOUM pabOThI U pa3fesioB KypCOBOTO MPOEKTA.

KonTtpoabnas padora
[Tpumep KoHTpONBHOHN paboThl. Bapuanrt 1:
JlaHO: MHEPLIMOHHOE 3BEHO MEPBOI0 MOPsIIKa C MOCTOSSHHOM Bpemenn 1=0,3 c.
1. 3anuiuTe ypaBHEHHE JUHAMUKY U NEPEIaTOUHYI0 (YHKIUIO 3BEHA.
2. Meronom Diinepa pacCUMTANTE TPACKTOPUIO H3MEHEHNUS BBIXOIHOI'O CUTHAIA, €CIIU BXOIHOM
curHai n3obpaxeH Ha pucyHke. HauanpHoe 3HaueHUE BBIXOAHOM BemunHbI Y (0)=20.




30
25 l
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BXOoAHas BeNIM4YUHa, ycn.eAa.
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-10 T T T
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Bpemsi

3. PaccunraiiTe TPaeKTOPUIO UMITYJIbCHON XapaKTEPUCTUKU 3BEHA, €CIIA MTPOJAOKUTEILHOCTh
BXOJIHOTO uMITyJbea 0,2 ¢, aMIIuTya uMITysibea 25 y.e. HauanpHOE 3HaUCHUE BBIXOTHOM
BenuuuHbl Y (0)=0.

MeTtoauyecKue peKOMeHAAIMHU 110 BHIOOPY TeMbl KyPCOBOI'0 MPOEKTA U NMOPSAOK 3alIUThI

[lenmn BBINOJTHEHUST KypCOBOTO MPOEKTA: MONYYUTh NPAKTUYECKUE HABBIKM IO CHHTE3Y
JOKaJbHBIX CHCTEM AaBTOMATHYECKOTO YIPABICHHS TEIUIOTEXHUYECKHUX IPOILECCOB ¢
UCTIOIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHUYECKHX CPEJICTB, IPHUMEHSTh
pa3inuyHBle METOIbl IHHAMHUYECKOH M CTPYKTYPHOH ONTHMH3AIMHM IapaMETPOB HACTPOUKH
KOHTYpPOB YIIPaBJICHHUS.

Hanucanue KypcoBOro npoekTa sBIS€TCS BaXHBIM 3BEHOM B BBIPAOOTKE Yy CTYIEHTOB
HaBBIKOB K CaMOCTOSITEJIbHON Hay4dHOH paboTe ¢ y4eOHOW JUTepaTypoil M CrpaBOYHMKAMH I10
KOHKPETHO! TeMaTHKe, 3aKPEIIEHUH OCHOBHBIX TEOPETHUECKUX 3HAHUH 10 IUCIUIIIMHE, a TAKKE
NpUOOpETEeHUH OIbITa 0(OPMIIEHUS TEKCTOBOIO U I'pauyecKoro Marepuana B COOTBETCTBUHU C
JEHCTBYIOIIMMH CTaHIapTaMHU.

B xo/1e BBITOMHEHHUST KYPCOBOTO MPOEKTA U3YyUYAIOTCSI TEXHOJIOTHYECKHE PEKUMBI PaOOTHI
00BEKTa YIPABICHUS, COCTABISETCS JUTEPATYPHBI 0030p 1O CHCTEMaM aBTOMAaTH3aIud
u3yyaeMoro oobekra. Ha OCHOBaHMM M3y4eHHOrO0 MaTepuaia U JaHHBIX, MOJYYEHHBIX MpU
IPOXOXKJICHUN TPOU3BOJCTBEHHON MPAKTHKH, Pa3pabaThIBAETCs CTPYKTYpHAs cXeMa JOKaJIbHON
CAY, maremaTtnueckast MoJielib 00BEKTa YIPaBICHHs, pacyeT nepexoaHbIx nporeccoB B CAY u
JTUHAMUYECKas U CTPYKTypHasi ONTUMM3AlMs HACTPOUKH KOHTYpa YIpaBJIEHUS sl ONpeieNICHHS
ONTUMAJIBHBIX HACTPOEK pEryisTopa, MPOM3BOAUTCS aHanu3 paspadboranHoit CAY. CryaeHT
YUUTCST MareMaThueckoMmy MojenupoBanuio CAY, COCTaBIATh MOSCHUTENBHYIO 3aIlUCKY,
BBINTOJTHATH CTPYKTYPHBIE CXEMBI aBTOMATH3AIIMN BRIOPAHHOTO TEXHOJIOTHYECKOTO 00BEKTa,

HaBplkm m yMeHHs, TOJNy4YeHHbIE B TpoIlecce MPOCKTHPOBAHWS, HCIIONB3YIOTCS TpPHU
BBITIOJTHEHUH OJTHOM W3 TJIaB BBIITYCKHON KBATM(PUKAIIMOHHON PaOOTHI.

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



JBYX pa3fesioB: TEOPETUUYECKOI0 U PAaCUYEeTHOTO U JOJDKHA OTPa)KaTh Pe3yJIbTaThl, MOJy4YEeHHBIE
CTYJICHTOM TIPH BBIMOJHEHUHU 3TANIOB KYpPCOBOIO MPOEKTA.

Pazoen 1 — or 15 nmo 20 crp. ConmepXHT KpaTKOe ONMUCaHHE OCOOEHHOCTEH
aBTOMATU3UPYEMOTO TEXHOJOTUYECKOro Iporecca (ydacrtka, arperata — Bamero OVY);
JUTEPATypHBIA 0030p CYHISCTBYIOIIUX CHOCOOOB aBTOMATUYECKOTO YIPABJICHUS OSTUM
nponeccoM. B paznene Beiaenuts 2-4 noapaszaena.

Pazoen 2 — ot 20 mo 35 crtp. Pacyer KOHTypa aBTOMAaTHYECKOTO yrpaBieHus. Pazmen
JOJIKEH CO/Iep KaTh CIIeNYIONINe MOApa3Iebl:

2.1 Maremaruueckass moueinb <QY>

2.1.1  Pacuér cTaTu4ecKoil XapaKTepUCTUKU

2.1.2  Pacyer muHAMHYECKHX TTApaMETPOB

2.2 CrpykrypHas cxema CAY <TeXHOJIOTHYECKOT0 MapameTpa™>
2.3 Pacuer nepexonHoOro mporecca B KOHTYpe YIpPaBICHHS
2.4 JluHamMu4eckasi ONTUMHU3AINS KOHTYpa yIpaBIeHUsS

2.5 Hccnenosanune CAY

3aluIIeHHbI KypcOBOM MpPOEKT ocTaercs Ha kadexape. Jlydmme paboThl MOTYT OBITH
PEKOMEHJIOBaHbI Il JOKJIAJO0B HA HAYYHBIX CTYJCHUECKUX KOH(MEPEHIUSAX, K IyOJIMKaIuu
TE3MCOB B CTYACHUECKHX cOOpHUKax. K cmade sx3aMeHa 1o JUCIUTIIMHE JOMYCKAIOTCS JIMIIb TS
CTYJCHTBI, KOTOPBIE UMEIOT TIOJIOKUTEIIBHBIE OIEHKH IO KYPCOBOMY ITPOCKTY.

HpI/IMepr TEM KYPCOBBLIX IIPOCKTOB IO METAJLITYPIrUI€CKUM IepeaeciamM

1. CuHTe3 KOHTYpa aBTOMAaTHYECKOI'O PEryJMpoBaHUs HCTEMa aBTOMAaTUYECKON ONTHUMM3ALUU
yIpaBJIEHUs] MPOLIECCOM MENKOro ApoOJieHHs MarepHuaja B IIAPOBBIX MM CTEP>KHEBBIX
MeJIbHUIIAX.

2. CuHTe3 KOHTypa aBTOMAaTUYECKOT'0 PeryJIMpOBaHUs BIQKHOCTU arjoMepalliOHHON MIUXTHI.

3. CuHTe3 KOHTYpa aBTOMAaTHYECKOTO PETYIMPOBAHUS TEMIEpaTypbl B paboueM IMpOoCTPaHCTBE
3aKUTaTeIbHOTO TOpHA arjJOMallnHbl.

4. CuHTe3 KOHTypa AaBTOMAaTHYECKOrO pPETyJIHpPOBaHMUS CKOPOCTH  arjiOMalldHbl 110
3aKOHYEHHOCTH TpoIlecca CIIeKaHus B 3aJJaHHOM (aKTUBHOM) YYaCTKE arjoJICHTHI.

5. CuHTe3 KOHTypa aBTOMAaTHYECKOTO PpEeryJHpOBaHUS TEeMIIEpPaTypbl TOpsYero AyThbs B
JIOMEHHYIO TI€Yb.

6. CuHTEe3 KOHTypa aBTOMAaTMUYECKOI'O PEryJMpOBAaHUS JaBJIEHUS Ha KOJIOIIHUKE TOMEHHOMN
HEYH.

7. Cuctema aBTOMAaTHYECKOW ONTHUMM3AIMM YIPABIEHUS IMPOLECCOM CXKUTAHUS TOIUIMBA B
BO3/JIyXOHAarpeBarese ¢ 1ejbio 00ecredeHns MaKkCUMalbHO BO3MOKHOM CKOPOCTH HarpeBa
KymoJa.

8. CuHTE3 KOHTypa aBTOMATHYECKOTO pETryJIMPOBaHUS pacxoja OTONMUTENFHOTO Ta3a Ha
KOKCOBYIO CTOPOHY KOKCOBOM Oatapeu.

9. CuHTe3 TOKaJIbHON CHUCTEMbI aBTOMAaTHYECKOTO YIIPaBJIEHUS MPOLIECCOM BbII€TICHUs OeH30I1a
C L1eJIbI0 0OecIeueHUs] MAKCUMAJIbHOM MTPOU3BOIUTEIEHOCTH.

10. CunTe3 KOHTypa aBTOMATHYECKOTO PEryJIMpOBAaHUS pPAcXoAa KHCIOPOAa Ha MPOAYBKY
KOHBEpTepa.

11. CuHTe3 KOHTYpa aBTOMAaTUYECKOTO PETYINPOBAHMUS TTOJIOKEHHSI TPOTyBOYHON KUCIOPOIHOM
bypMBI KOHBEpTEpa.



12.

13.

14.

15.

16.

17.

18.

19.

CuHTe3 KOHTypa aBTOMAaTHYECKOTO PETYJIMpPOBaHHUSA PacxXoAa TPaHCHOPTUPYIOLIETO rasa
(aprona) ¢ eI JOCTUKEHUS MAaKCUMaJIbHON ITPOU3BOIUTENILHOCTH 110 U3MEPEHUIO MACChl
B IUPKYJIUPYIOIIEM KOHTYPE.

CuHTE3 KOHTYpa aBTOMAaTHYECKOTO DPETYJIUPOBAaHHS YPOBHS METa/ula B KPUCTAIN3ATOPE
MHIJI3.

CuHTE3 KOHTypa aBTOMATUYECKOTO pPETYJIMpPOBAaHUS TEMIIEPAaTypbl B CEKLHUU 30HBI
BTOPUYHOTO OXJIAXKICHUSI.

CuHTEe3 KOHTypa aBTOMAaTHYECKOIO PEryJIMPOBaHUs TEIUIOBOIO peXXMMa KPUCTAIIIM3aTOopa C
LEJIbIO TTOTYYECHHMsI 3aJaHHOM TOJILIMHBI €105 3aTBEPACBILErO METalllla Ha BBIXOJE.

CuHTE3 KOHTYpa aBTOMaTUYECKOIO PErYJIMPOBAHUS TEMIIEpaTypbl padO4Yero nNpoCcTpaHCTBa
HarpeBaTeJIbHON I1eUH.

CuHTe3 KOHTypa aBTOMAaTHYECKOTO PETYIUpPOBAHMs JaBJIEHHS B paboueM MPOCTPAaHCTBE
HarpeBaTeJIbHON M€Y H.

CuHTE3 KOHTypa aBTOMATHUYECKOTO PETYJIHMPOBAHMS COOTHOLIEHUS ra3-BO3IYyX IO AHAIU3Y
OTXOJAIIMUX IPOJYKTOB CTOPAHMS.

KoHTyp perynupoBaHus TEILUIOBOIO peXUMa KOJIIAKOBOW I€YM Ul CBETIONO OTXKUIa
MeTaia



[Ipunoxenue 2

OIIeHO‘leIe cpeacrea Jid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAlluM 110 JTUCHHUIIJINHE «Cucremnl AaBTOMATU3alUU U YIIPABJCHUN»

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i aTreCcralmm:

CTpyKTypHBIi
JJIEMEHT
KOMITETCHIHT

[Inanupyembie
pe3yiabTaThl 00y4YeHus

OneHouHble CpeacTBa

IIK-1 Cnoco0eH npoBOAUTH HATYPHbIE U
NPH NPeANPOeKTHOM 00C/1eI0BAHUM TeXH

BBIYHUC/IHUTECIbHBIC OKCIICPUMEHTHI C HEJIBIO OIIPEACICHUA XAPAKTCPUCTUHK 00beKTa aBTOMaTHU3allMu
0JIOrMYECKOro mpouecca niin 00beKTa

IIK-1.1

BeimonHsieT HaTypHbIe
Y BBIYHCITUTEIIbHBIC
AKCIEPUMEHTHI ITPH
MPEAIPOCKTHOM
o0crenoBaHUT
rporiecca uin 00beKTa
IO CYIIECTBYIOIIHM
METOIUKaM

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

1. Hcropus pa3BuUTHS aBTOMAaTUYECKUX CUCTEM PErYJIMPOBAHUS U POJIb aBTOMATU3ALIUU B Pa3BUTUHU
MIPOMBIIIIICHHOTO pon3BoAcTBa. ConnanbHblid 3G dexT BrusHus CAY Ha TEXHOJIOTUIECKUN
HepCcoHall.

2. Krnaccudukanus cucreM aBTOMaTHYECKOTO YIPABICHUS U PEryJIMpOBaHHUSL.

3. CrpykrypHsle cxembl CAY. [Ipeobpa3oBaHusi CTPYKTYPHBIX CXE€M CHUCTEM aBTOMAaTHYECKOTO
YIIPaBICHUS

4. OcCHOBHbIE IPUHIUIIBI YIIPABICHUS JIOKATbHBIMU KOHTYPAMH aBTOMATHUECKOI'O YIIPaBJICHUS
(3aMKHYTBIH, pa30MKHYTBIH 1 KOMOMHUPOBAHHBIN).

5. CraTnueckue XapaKTepUCTUKU OOBEKTOB YIPABIEHUS: BUJbI, METOJMKA HKCIEPUMEHTATbHOIO
onpezeneHusi, (OpMbI IPeACTaBICHU, Ha3HAUEHUE, IPUMEPBI.

6. IlepexoaHble XapaKTePUCTHUKU OOBEKTOB YIPABIECHUS: BU/IbI, METOAMKA SKCIIEPUMEHTAIBHOTIO
OTIpeJieNIeHus, CBA3b C NepeaaTouyHol (yHKIMel, Ha3HAaYeHue, TPUMEPBI.

7. VIMnynbcHbIE XapaKTEpPUCTHKU OOBEKTOB YIPABJICHUS: BUJIbI, METOAMKA SKCIIEPUMEHTAIHLHOTO
OTIpeJieNIeHus, CBA3b C NepeaaTouyHol (yHKIMelH, Ha3HAaYeHue, TPUMEPHI.

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

9. JluHaMu4eckne XapaKTePUCTUKU MPOIOPINOHAIBHOTO 3B€HA U 3BEHA 3ama3/IbIBaHus, PU3UICCKUI

CMBICII ITApaMETPOB 3BEHbEB, UX IPUMEHEHHE ITpU MojenupoBaHuu CAY.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yueHUs

OrneHOYHBIC CPEICTBA
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. JlnuHaMHIuecKue XapakTepUCTHKH MHTETPUPYIOLIETo U Au(pepeHInpYIOIero 3BeHbEB,
(bu3nYecKuil CMBICI TapaMETPOB 3BEHbEB, UX PUMEHEHHUE NMPH MoaearpoBanuu CAY.

OIpeaACICHUY JTUHAMUYCCKHX I1apaMETPOB 00BEKTA.

YIPaBICHUS.
CrpyKTypHas 1 JUHAMHYECKas ONTUMH3ALHs KOHTYPOB aBTOMaTHYECKOT O YIIPaBJICHHUS
Pexomenganuu o BeIOOpY THIIA PETYIISTOPA U MAPAMETPOB €r0 HACTPOUKH 11 OOBEKTOB C
CaMOBBIPaBHUBAHUEM, (DOPMYIIBI [JIsl pacdeTa HACTPOEK PEryyIsaTopa METOIOM MOJIAITBHOTO
ONnTUMYyMa.

PexoMennanuu 1o BeIOOpY TUIIA PETYIISATOPA U TapaMETPOB €r0 HACTPOUKH JIJIsl 0OBEKTOB 0€3
CaMOBBbIpaBHUBAaHUS, POPMYJIbI AJI pacueTa HACTPOEK PEryisiTopa METO10M CUMMETPUYHOTO
ONTHMYyMa.

CriocoOblI ynydIIeHus: mapaMeTpoB NEPEeXOoAHOTO MpoLecca B KOHTYpe YIPABICHHUS,
ONTHUMU3UPOBAHHOTO METOJIOM CUMMETPHUYHOIO ONITHUMYyMa.

YacToTHbIE XapaKTEPUCTUKHU O0OBEKTOB YIIPABIEHUS: BU/IbI, METOINKA IKCIIEPUMEHTAIBHOTO
OTIpeJieNIeHus, CBA3b C NepefaTouyHol (yHKIMelH, Ha3HaYeHue, TPUMEpBI.

JluHamMHuueckre XapakTepUCTUKN MHEPIIMOHHBIX 3BEHbEB, (PU3MUECKUI CMBICI TapaMeTpOB
3BEHBEB, UX PUMEHEHUE npu MojenupoBaHun CAY

MeTtoauka pacueTa BBIXOJJHOTO CUTHaJIa 00BEKTa YIpaBJIeHUs YHCIEHHBIM METOIOM Dilnepa,
O00BEKT COCTOUT U3 MOCIE0BATEILHOTO COETUHEHNS TUIIOBBIX TUHAMHUYECKHUX 3BEHbBEB.
CucTteMbl aBTOMAaTHYECKOT0 YIPABJICHUS C MIPONOPIHOHAIBHO-TU(PGEepeHIINATbHBIM

PEryjiInpOBaHUCM: 3aKOH PEryJIMPOBAHUS, ICPCXOAHASA XAPAKTCPUCTUKA, TAPpAMETPHI PETYJIATOpPA,

00J1aCTh IPUMEHEHUS
CucreMbl aBTOMaTHYECKOT'O YIIPABJIEHUS ¢ IPONOPLIUOHAIBHBIM PETYJINPOBAHUEM: 3aKOH
perynupoBaHusl, IEPeXoIHasl XapaKTePUCTHKA, TapaMeTPhl PETyISITOpa, 00JaCTh MPUMEHEHUS

Tunosele TecTupyrone Bo3aencTeus. opMupoBaHKUE TECTUPYIOLIUX BXOAHBIX BO3IECHCTBUM NPH

HpI/I‘II/IHa MMOABJICHUS IICPEXOIHOTI'O (I[I/IHaMI/I‘IeCKOI‘ O) 3ara3ablBaHUA B KOHTYPEC aBTOMAaTHYCCKOI'O




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yueHUs

OrneHOYHBIC CPEICTBA

22. CucreMbl aBTOMaTHYECKOTO YIIPABIICHHS ¢ MHTETPAIBHBIM PETYIUPOBAHUEM: 3aKOH
peryaupoBaHus, IEPEX0/IHas XapaKTePUCTUKA, ITapaMeTpPhl pErysTopa, 0071acTh IPUMEHEHHUS
23. CucreMbl aBTOMAaTUYECKOTO YIIPABICHHS C TPONOPLUUOHATBHO-HHTETPAIbHBIM PEr'YJIUPOBAHUEM:
3aKOH PEryJMpPOBaHUs, IEPEXOIHAS XapaKTEPUCTHKA, TapaMeTPhl PEryyaTopa, 001acTb
IIPUMEHEHHUS

24. CucteMbl aBTOMaTHYECKOTO YIPABJICHUS C JBYXIO3ULMOHHBIM PETyIMPOBAHUEM: TIPUHIIMII
paloThl, BUIbI XapaKTEPUCTUK U MTApaMETPhI peryssaropa, 00JacTb NpUMEHEHUs

25. CucremMbl aBTOMaTUYECKOIO YIIPABICHUS C TPEXITO3ULIMOHHBIM PETryJIUPOBAHUEM: TPUHLIUI
paboThl, BUIBI XapaKTEPUCTUK U MTapaMETPhl PETYNIATOPa, 001acTh IPUMEHEHUS

26. [IpsiMble MoKa3aTes KauecTBa PeTryJTUpOBaHMs B KOHTYPaX aBTOMAaTHYECKOTO YIIPaBJICHUS.

27. Ilporpammuas peanuzanus nudposoro [TH][-perynupoBanus mpu MaTeMaTHYECKOM
MOJIETTUPOBAHUY MIEPEXOHBIX MPOIIECCOB B JIOKAJTbHOM KOHTYpE.

28. CtpykTypHas cxemMa KOHTypa aBTOMaTHYECKOTO PETYIIMPOBAHUS C TUTIOBBIM peryisitopoMm u UM
IIOCTOSIHHOM CKOpOCTH. J[nHaMu4ecKkue napameTpbl HACTPOMKH KOHTYpa.

29. OnTuMH3anMs HaCTPOWKM KOHTYpa YIpaBJI€HUS METOAOM MOJAIBHOIO ONTHMyMa: (U3HUYECKOE U
MaTeMaTH4ecKoe 000CHOBaHHWE BO3MOXKHOCTH KOMIEHCAIIUN MHEPIIMOHHOCTH O0BEKTa YIpaBICHMUS,
¢bopmynsl kodpunuentoB I[P, stamonnas I[ID, npsmble MokazaTenu KauecTBa ASTAJIOHHOTO
IIEPEXOIHOTO IIPoLiecca B KOHTYPE, HACTPOEHHOTO TI0 METOAY MOJAJIBHOTO ONTHUMYMa.

30. OnTuMH3anys  HACTPOWKH KOHTypa YHpPaBICHHS METOJOM CHMMETPHYHOTO  ONTHMYyMa:
MaTeMaTH4ecKoe 000CHOBAaHME BO3ZMOKHOCTH KOMITEHCAIIMN WHEPIIMOHHOCTH O00BEKTa yIpaBJIeHHUs,
dbopmyner kodpunmentoB 1D, stanonnas [ID, npsmple MoKazaTeNn KadecTBa ITAIOHHOTO
MIEPEXO/IHOTO MPOIECCa B KOHTYPE, HACTPOEHHOT'O TI0 METOly CHMMETPUYHOTO ONITUMYMA.

Bonpocwt 0nsa noozomosku Kk skzameny 2:

1. Hcropus pa3BUTHS aBTOMAaTHYECKUX CUCTEM PErYJIUPOBAHUS U POJIb aBTOMATHU3AIMH B PA3BUTUHU
IIPOMBIIIJICHHOT'O IIPOU3BOJICTBA.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yueHUs

OrneHOYHBIC CPEICTBA

N

10.

11.

12.

13.

14.

15.

16.

Knaccugukanus cucreM aBTOMaTH4E€CKOr0 YIPABICHUS U PEryJIMpOBaHHUSL.

Crpyxrypabie cxembl CAY. [IpeoOpa3oBaHus CTPYKTYpHBIX CXEM CHCTEM aBTOMATHYECKOTO
yIpaBJIeHUs

OcHOBHbIE IPUHLUIIBI YIPABIEHUS JIOKaIbHBIMU KOHTYPAMHU aBTOMAaTHUECKOIO yIIPaBJICHUS
(3aMKHYTBII, PA30MKHYTBIA 1 KOMOMHUPOBAHHBIIA).

Cratuyeckue XapakTepUCTUKN OOBEKTOB YIIPABJICHUS: BUJIbI, METOJIMKA SKCIIEPUMEHTAILHOTO
orpeneneHus, (HopMel IpeaCTaBICHUs, HA3HAUYCHHE, IPUMEPHI.

[lepexonHble XapaKTEpUCTUKNU OOBEKTOB YIIPABJICHHUS: BUJIbl, METOJIMKA SKCIIEPUMEHTAILHOTO
OIpeJiesIeHus, CBA3b C NepeaTouyHol (yHKIMeH, Ha3HaYeHue, IPUMEpBI.

NMnynbcHbIE XapaKTEpUCTUKU O0OBEKTOB YIPABIEHUS: BU/Ibl, METOUKA HKCIIEPUMEHTAIBHOIO
OIlpeJiesIeHus, CBA3b C IepeaTouyHol (yHKIMeH, Ha3HaYeHue, IPUMEpBI.

YacToTHbIE XapaKTEPUCTUKH OOBEKTOB YIIPABICHUS: BUIbl, METOAMKA 3KCIIEPUMEHTAILHOTO
OTIpeJieNIeHus, CBA3b C NepeaTouHoN (QyHKIMEH, Ha3HaYeHue, IPUMEpBHI.

JluHamMuueckre XapakTepUCTUKH TUIIOBBIX TUHAMUYECKUX 3BEHbEB, PU3NUECKHI CMBICI
MapaMeTpoB 3BE€HbEB, X IPUMEHEHUE IpU MojiearpoBaHuu CAY.

[lepexoaHoe (qMHaMUYECKOE) U TPAHCIIOPTHOE 3ara3/ibIBaHKe, IPUUMHBI TIOSBICHUS B KOHTYpE
aBTOMATHUYECKOTO YIPABJICHUS, TIPUMEPBHI.

CrpyKkTypHas 1 JUHAMHYECKas ONTUMH3ALH KOHTYPOB aBTOMATUYECKOTO YIIPABJICHUS
PexoMeHnganuu 1o BeIOOpY TUIIA PETYISATOPA U [TapaMETPOB €0 HACTPOMKH ISl OOBEKTOB C
caMOBBIpaBHUBAaHUEM, (POPMYJIBI [JIsl pacyeTa HACTPOEK PEryisaTopa METOI0M MOAAIBHOIO
ONTHMYyMa.

PexomeHainu o BEIOOPY THIIA PETYIISATOPA M TApaMETPOB €ro HAaCTPOUKHU AJ1si 0OBbEKTOB 0e3
caMOBbIpaBHUBaHUS, POPMYJIBI AJI pacueTa HACTPOEK PEryisiTopa METOI0M CUMMETPUYHOTO
ONTHMYyMa.

CriocoOs! yiydIeHus: mapaMeTpoB NEPEXOAHOTO MPOLEcca B KOHTYpE YIpaBJICHUs,
ONTUMU3UPOBAHHOTO METOJIOM CUMMETPHUYHOI'O ONITHUMYyMa.

MeTtoauka pacueTa BBIXOJJHOTO CUTHaJIa 00BEKTa YIPaBJICHUs YUCIEHHBIM METO/I0M Diiepa, eciiu
00BEKT COCTOMUT U3 MOCIIE0BATEIIEHOTO COSIMHEHUS TUITOBBIX TUHAMUYECKUX 3BEHBEB.
CucreMbl aBTOMaTHYECKOT'0 YIIPABJICHUSI C TPOMOPLHUOHAILHBIM PETYINPOBAHUEM: 3aKOH
peryamupoBaHus, epexoiHasl XapaKTepUCTUKa, TapaMeTphl perysTopa, 00J1acTe NPUMEHEHUs




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yueHUs

OrneHOYHBIC CPEICTBA

17. Cuctembl aBTOMaTHYECKOTO YIPABIEHUS C MHTEIPAJIbHBIM PETryJIMPOBAaHUEM: 3aKOH PEryJIMpOBaHUS,
NepexoHas XapaKTepUCTUKA, TTapaMeTPhI peryisaTopa, 00JacTe IpUMEHEHHUS

18. CucteMbl aBTOMaTHYECKOT0O YIPABJICHUS C IPONOPLHOHAIBHO-TU(PPepeHIINaTbHBIM
pPEeryJaupoBaHUEM: 3aKOH PEryJIMpOBaHus, IEPEXOAHAS XAPAKTEPUCTHUKA, [IAPAMETPBI PEryJsaTopa,
00J1aCTh IPUMEHEHUS

19. CucteMbl aBTOMaTHYECKOTO YIPABJICHHUS C MIPOMOPIHOHAIEHO-UHTETPATIBLHBIM PETYIUPOBAHHEM:
3aKOH PETyJIMpPOBaHUs, IEPEXOAHAs XapaKTePUCTHKA, ITApaMETPhI PErYyIATOPa, 0071aCTh IPUMEHEHHUS

20. CucreMbl aBTOMaTHYECKOTO YIPABJICHUS C MTPONOPIHOHAIEHO-UHTETPATBHO- U EepeHITHATEHBIM
pEryJIMpOBaHMEM: 3aKOH PETYJIIMPOBAHMSL, IEPEXOIHAS XapaKTEPUCTHKA, [IApAMETPhI PETYIISITOPA,
00J1acTh MPUMEHEHHUS

21. Cucrembl aBTOMaTUYECKOI'0 YIPABJICHUS C ABYXITO3UIIMOHHBIM PETryJIMPOBAaHUEM: IIPUHIIMIT PaOOTHI,
BU/JIbl XapaKTEPUCTHUK U MapaMeTPhl PETryISITOpa, 00JaCTh IPUMEHEHUS

22. CucreMbl aBTOMAaTHYECKOTO YIPABICHUS C TPEXIO3UIIMOHHBIM PETYIUPOBAaHUEM: IIPUHIIUIT PaOOTHI,
BU/Ibl XapaKTEPUCTHK U MapaMeTphl peryisiTopa, 00JacTb IPUMEHEHUS

23. [loka3aTenu KauecTBa PeryJIUpOBaHNS B KOHTYPaX aBTOMAaTHYECKOTO YIIPABJICHUS.

24. TlporpammHas peanusanus nudposoro [TH][-perynupoBanus npu MaTeMaTHYECKOM
MOJCJIIMPOBAHNH ITEPEXOIHBIX MTPOLIECCOB B JIOKAIBHOM KOHTYpE.

25. CTpyKTypHas cxemMa KOHTypa aBTOMaTHYECKOI'0 PErYJIMPOBAHUS C TUIIOBBIM peryisitopoM u UM
ITIOCTOSTHHOM CKOPOCTH. JIMHaAMH4YeCKue napaMeTpbl HACTPOHKHU KOHTYpa.

26. OnTuMH3aLKs HACTPOMKN KOHTYpa YIPaBJICHUS METOI0M MOJIAIbHOTO ONTUMYyMa: (hU3UUECKOE U
MaTeMaTH4ecKoe 000CHOBaHNE BO3MOKHOCTH KOMITEHCAIIUN MHEPIIUOHHOCTH 00BEKTA yIIpaBJICHMUS,
¢bopmyisl koappunuento 1D, stanonnas [1d, npsMelie noka3arenan KayecTBa TaAJIOHHOTO
MIEPEXOTHOTO MPOLECCAa B KOHTYPE, HACTPOSHHOTO 110 METOLY MOJAJIBbHOTO ONTUMYMA.

27. OnTuMH3aLKs HACTPOHKU KOHTYpa YIPaBJICHUS METOI0M CHUMMETPHUYHOTO ONTHUMYyMa:
MaTeMaTHuecKkoe 000CHOBaHNE BO3MOKHOCTH KOMITEHCAI[UN MHEPIIUOHHOCTH 00bEKTA YIpaBJICHMUS,
¢bopmyisl ko dunuento 1D, stanonnas [1D, npsMelie noka3arenan KayecTBa ATaJOHHOTO
IIEPEXOIHOTO IIPoLiecca B KOHTYPE, HACTPOEHHOTO IO METOY CHMMETPUYHOIO ONTUMYyMa.

28. CucreMbl CBSI3aHHOTO PEryJIMPOBAHUS: BUJIbI, CTPYKTYPHBIE CXEMBI, 00JIaCTh IPUMEHEHUS,
MIPUMEpBHI.

29. KackaHble cHCTEMbl aBTOMAaTUYECKOTO YIIPABICHHS: CTPYKTYpHAs cXxeMa, 00J1acTh NPUMEHEHHUS,




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yabTaThl 00yueHUs

OrneHOYHBIC CPEICTBA

IIPUMEPBHI.

30. ®opmupoBaHUE YIPABISIONIETO BO3ACUCTBHUSA B KOHTYPE PETYIMPOBAHUS IPU HATMYNU PEIEHHOTO
9JIEMEHTA C 30HOM HEUYBCTBUTEIBHOCTH U TMCTEPE3UCOM.

31. Knaccudukanus MaTeMaTHUECKUX MOJIENIEH TEXHOJIOTHYECKOTO MPOIIeCcca, BUABI, JOCTOMHCTBA U
HE/I0CTaTKU, 00JIaCTh IPUMEHECHHUS.

32. JlerepMHUHUPOBAaHHBIE MOJICTH TEXHOJIOTUYECKOTO MPOLecca: JOCTOMHCTBA U HEIOCTATKH, IPHMED.

33. DKCEpUMEHTAIbHO CTATUCTUYECKUE MOJETIN TEXHOJIOTHYECKOT0 Mpoliecca: CocoObl
MaTE€MaTHYECKOr0 MPEJICTABICHUs, JOCTOMHCTBA U HEAOCTATKH, IIPUMED.

34. DMnupuyecKkrue MaTeMaTHYeCKUe MOJIENTH TEXHOJIOTMYECKHUX MPOLIECCOB: (pu3nuecKkas cyTb, Cocod
(bopMHUpOBaHHUS, TOCTOMHCTBA M HEAOCTATKH, TIPUMED.

35. Mopaenu, oOCHOBaHHbIE Ha MIPUHLIUIIAX TEOPUU HEYETKUX MHOXKECTB U HEUETKUX JIOTHYECKUX
BBIBOJIOB

36. TexHomornueckue ocoOOEHHOCTH, 3aaaul, pemaembie ACY TII, obmas cTpykTypa, BBIOOp KpUTEpUS
yIpaBJICHUS.

37. Haznauenue, yHKIIMH, TIPUHIIMAIIBI TOCTPOCHUS U CTPYKTYpHBIE cxeMbl ACYII MeTamyprudeckoro
IIPOU3BOJCTBA.

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

39. CucremMbl aBTOMaTHYECKOW ONITUMH3AIMH YITPABIICHUS: OOIINE MOHATHS, BHIIbI, KPDUTEPHUHU, O0JIACTh
IIPUMEHEHUS

40. CucteMbl aBTOMaTHYECKOM ONITUMH3AIMH YIIPABICHUS C 3aIOMUHAHHEM YKCTPEMYMa BBIXOIHOTO
napamerpa

41. CucreMbl aBTOMaTUYECKOM ONTUMU3ALMHN YIIPABJICHUS C 3alIOMUHAHUEM ITPOU3BOIHON BBIXOJJHOTO
napamerpa

42. CructeMbl aBTOMAaTHYECKOM ONTUMU3AIINHN YITPABJICHUS ¢ IPHHYAATEIHHOW MOTYJIAIIACH

43. CucteMbl aBTOMaTHYECKOM ONTUMU3AIMH YIIPABIEHUS C MHTETPAIbHOMN OIIEHKON OTKIMKA
ONTUMHU3HPYEMOTO MPOLECCa HAa TECTUPYIOIIEE BO3ACHCTBIE

44. MatemaTuieckoe MOJICIMpPOBaHue Jipela cTaTHIeCKUX XapakKTepPUCTHUK ONTUMH3HPYEMOTO
rpolecca ¥ MPUYHUHBI BBI3bIBAIOLIUE 3TOT JIpeii( (C KOHKPETHHIMU MPUMEPAMHU)




CrpyKTypHBII

[Inanupyemsle
JJIEMEHT OneHouHble CpeCcTBa
pe3yabTaThl 00yueHUs
KOMIIETEHIH
Ilepeyennb BONPOCOB NPAKTHKYMa:
1. CocraBuTh miIaH AJ1s1 SKCIIEPUMEHTAILHOTO ONPEACICHUS CTATUYECKON XapaKTePUCTUKUA 00BEKTa
yIpaBJIEHUs, IPOBECTU HKCIIEPUMEHT Ha J1a0OpaTOPHOU YCTAHOBKE.
2. CocTaBMTb IIaH IS SKCIIEPUMEHTAILHOIO OIPEeICHUS AMHAMUYECKUX XapaKTePUCTUK O0BEKTa
yIIpaBJIEHUs, IPOBECTH FIKCIEPUMEHT Ha JJaOOpaTOPHOM YCTaHOBKE.
3. CocTaBuUTh IUIaH Ui SKCHEPUMEHTAIBHOIO OIPEENCHHs] YAaCTOTHBIX XapaKTEePUCTHK OOBEKTa
yIIpaBJIEHUs, IPOBECTH IKCIEPUMEHT Ha JJaOOpaTOPHOM YCTaHOBKE.
4. CocTaBUTb IUIAH JUIS SKCIIEPUMEHTAIIBHOTO ONpEAEICHUS BIUSHUS BO3MYILAIOLIUX BEJIWYUH Ha
XapaKTePUCTUKU O0bEKTa YIPABIICHUS, IPOBECTH BHIYMCINUTENbHbBIE SKCIIEPUMEHTHI HA MOJIEIIH.
5. CocraBuThb MaH A IKCHEPUMEHTAJIbHOTO ONPEICIICHUs BIUSHUS NApaMeTpoOB HACTPOUKU
perynsaropa Ha KadecTBO pPaOOTBl CUCTEMBbl YNPABICHUS, HPOBECTH BBIUYUCIUTEIbHBIC
9KCIIEPUMEHTHI Ha MOJIETIH.
6. CocrtaBuTh IUIaH JUII  OKCHEPUMEHTAJIbHOIO  ONpEACTCHMS BIMSHUA  XapaKTEPUCTUK
UCTIOJHUTENIBHOTO  yCTPOIMCTBa Ha KadyecTBO pabOThl CHUCTEMBbI YIpaBJIEHUs, MPOBECTU
BBIYHCIIUTENBHBIE SKCIIEPUMEHTHI HA MOJEIIH.
I1K-1.2 Omnpenensier IIepeyeHb TeOpeTHYECKHX BOIIPOCOB:
XapaKTePUCTUKU 1. TloueMy mpu 3KCTparoygluy KPUBOM pa3roHa MpenosiaraeTcs, 4To nepexoHbIi Mpoiecc
o0BbeKTa 3aKOHYHTCS 32 Bpemsi paBHoe (3...4)To?
ABTOMATHU3AIUU 1O 2. Kax ¢msudeckn pean3oBaH 00BEKT YIPABICHUS?
pe3yspTaTam 3. B yem 3akioyaercss HEJOCTATKU METOJA SKCTPATIOJIALIUH?
JKCIIEPUMEHTA 4. Kaxue KoIMyeCTBEHHBIE OLIEHKU TuHaAMHUYeckuXx cBoUcTB OV ucnonb3ytorcs? Kakue hopmysst
CYIIECTBYIOT JUI UX ONpe/ieeHus?
5. UYro Takoe nepexojHas xapakTepuctuka? Kak onpenenuts ypaBHEHUE NEPEXOTHON
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~

10.
11.

12.

13.

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

21.
22.
23.
24,

XapaKTepUCTUKU 00beKTa?

UTto Ha3bpIBaeTCS UMIYJILCHOU XapaKTEPUCTUKOMN?

Uro Takoe nepenarouHas GpyHkiusa? Kak ee moayduTs U3 ypaBHEHHS TUHAMUKHA?

Onumure METOJUKY CHATHSI SKCIIEPUMEHTAIILHOM UMITYJIbCHOM XapakTepucTuku. Kak npaBuibHO
BbIOpaTh BpeMsl UMITyJbca?

OnuumTe METoA MepPecTPOSHUs UMITYJIbCHOM XapaKTEepUCTUKU B KPUBYIO pa3roHa. Ha yuem on
OCHOBBIBaeTcs?

Uto Ha3bIBaeTCs UMITYJILCHONW XapaKTePUCTUKOM?

Kakne napameTpsl 00bEKTa MOYKHO OTIPENIEIUTH 110 UMITYJIbCHOU XapakTepuctuke? Hamummre
(hopmyIIbI.

Onumure METOJUKY CHATUS SKCIIEPUMEHTAIILHOM UMITYJIbCHOM XapakTepucTku. Kak nmpaBuiibHO
BBIOpaTh BpeMs UMITyJibca?

Kakwue cBolicTBa xapakrepu3yer Kodp(uIMeHT caMOBbIpaBHUBaHUA? B uem gpusnueckuii cMbIca
9TOro napamerpa?

Kakue cBoiicTBa xapakTepu3yeT CKOpocTh pa3roHa? B uem gusnueckuit cMpIci 3TOro napamerpa’?
Ha3zoBuTe n3BEeCTHBIE YACTOTHBIE XapaKTEPUCTUKH OOBEKTOB.

Kak nomay4uTs 4aCTOTHBIE XapaKTEPUCTUKH OIIBITHBIM IIyTeM?

Kak nonyunts A®UYX, ecnu nzBectHa [1® odbekra?

Kak noctpouts rogorpadp A®YUX no kpuBoii pazrona oobexra?

Ha3oBute TMIIOBBIE BXOAHBIE BO3AEUCTBUA. ISl 4Ero OHU HYKHBI?

Yem oTnnyarotcs nuddepeHuanbHble ypaBHEHHSI 0ObEKTOB ¢ CaMOBBIPAaBHUBAHUEM U 0€3
CaMOBBIPABHUBAaHUS?

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

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

Ha uem ocHOBBIBaeTcst METO pa30MeHMsI KpUBOM pa3roHa Ha CTYNEHYaThle CUTHAIIBI?

Kaxk mocTpouTs Ha KOMITIEKCHOU TII0CKOCTH rogorpad ADUYX obbexrTa? Kakoit HEOOX0IUMO IS
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3TOTO MPOBECTU IKCIIEPUMEHT?

25. Uem o0BsICHSIETCS BEIOOD TMana3oHa 4acToT JJIs MOCTpoeHus rojgorpada B popmyse
T T
O €|l —; @ =—
0 T3 )9
26. OnumuTe METOUKY MOCTPOSHHSI roJjorpada Ha KOMILIEKCHON TIOCKOCTH ISt
MHOTOWHEPIHUOHHBIX 00BEKTOB.

Ilepeyens BONMPOCOB MPaKTHKyMA:

(o]
o

~
o

BbIXOHOW cuUrHan

A
o

0 20 40 60
BXOZHOW curHan

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

2. PaccunTaiite TpaeKTOPHIO HMITYJTECHON XapaKTEPHCTUKHU 3BE€HA, €CIIN TIPOIOJKHTEITHHOCTD
BXO0JIHOTO ummynbca 0,2 ¢, aMnTyaa uMiyssca 25 y.e. HauanpHoe 3HaueHUE BBIXOJHOM
BenuuuHbl Y (0)=0.

3. Ha pucynke npezacraBieHa TpaeKTOPUS U3MEHEHUS BHIXOAHOM BETMUUHBI IPU U3MEHEHUH
nonoxkeHust Baia Ha 10%. Yemy paBen ko3 duiiment nepegaun oobexra?
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KpuBas pasroHa OY

50

?——n

/
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0 20 40 60

4. Ha pucyHke npejicTaBlieHa TPAEKTOPUS U3MEHEHUS BBIXOJHON BEIHMUMHBI IPH U3MEHEHHUH
noJyiokeHus Bana Ha 15%. UeMmy paBHa ocTOsSIHHASI BpeMEeHU 00beKTa’?
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5. [Tlo kpuBoii pasrona onpenenure Ko3hHuIeHTs AU PepeHInaTbHOr0 YpaBHEHU 00beKTa!
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6. IlocTpoiiTe KpHBYIO pa3roHa, 0 U3BECTHOMY ypaBHEHHUIO quHamMHuKU o0bekTa: 0,1Y'(t) + Y(t) =
2,5X(t).
7. Ompenenure BeCOBYIO (DYHKIINIO, IO U3BECTHOMY YpaBHEHUIO tuHaMuKu o0bekTa: 0,1Y(t) + Y(t)
=2,5X(t).
8. Tlpmnymaiite mpuMepsl 00BeKTOB 0e3 camoBbipaBHUBaHUS | 1 I mopsKoB.
9. Tlo skcrieprMeEHTaIBLHON KPUBOH pa3roHa CTaTUYECKOro 00bEKTa YIPABICHHS TOCTPOUTH
rogorpap ADYX.
10. I'lo skciepuMeHTaIbHOM KPUBOW pa3roHa acTaTHUECKOro 00BEKTa yIpaBIeHUs TOCTPOUTh
rogorpap ADYX.
IK-1.3 Beimonnser IIepeyeHb TeOpeTHYECKHX BOIIPOCOB:
MIOATOTOBKY 1. Bunsl Hay4HBIX TyOIHKAIUH
MaTepuaioB s 2. Dramnbl HOATOTOBKU HAYYHO-HMCCIIEI0BATENIbCKOIO OTYETa
oTyeTa 1o 3. CTpyKTypa Hay4HO-HCCIIEJIOBATEIILCKOTO OTUeTa
4.

pe3yspTaTam

KynLTypa HUTUPOBAHUA U OCHOBHBIC Tpe60BaHI/I$I K UCITOJIb30BAHUTIO UCTOYHUKOB, IUTUPOBAHUTIO
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OrneHOYHBIC CPEICTBA

00cJIeOBaHN
00beKTa
aBTOMAaTHU3allun

U COCTaBJIEHUIO CIIMCKOB JIUTEPATYpPHI

5. Kak opopmisiercs TekcToBasi M rpaguaeckast 4aCTH KypCcOBOTO IIPOEKTa B COOTBETCTBHUU C

Tpe60BaHI/ISIMI/I CTaHAAPTOB U MCTOANYCCKOI'O YKa3aHUs.

6. Kak cocraBUTh aHHOTAIHIO K KypCOBOMY MPOEKTYy? UTO Takoe KIIF0YEeBBIC CIIOBA?

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

1. [IpoBecT MHPOPMALIMOHHBIN MOMCK HAYYHBIX UCTOYHUKOB 10 3a/JaHHOI TeMe KypCOBOI'0O IIPOEKTA.
[TonoOpate HEOOXOAMMYIO JIUTEPaTypy, HpPOYUTaTb M IPOAHAIU3UPOBATH €€, IOATOTOBUTH
aHAJIMTUYECKUI 0030p 10 CUCTEMaM aBTOMAaTH3alMU BEIOPAHHOI'O TEXHOJIOIMUYECKOIo Ipolecca Win
00BEKTa aBTOMAaTH3aLHH.

2. CocraBieHue MareMaTH4eckod Mmonenu oObekTa ynpasiieHus (OVY). Bpibop craTucTuueckux
JAHHBIX, pacyeT CTaTU4YecKoW xapakTepucTuku OV MeToIoM HaMMEHbIIUX KBaJpaToB IO
SKCIIEPUMEHTAJIBLHBIM JJaHHBIM. PacueT kpuBoii pa3roHa U onpe/esieHne JUHAMUUECKUX apaMeTpoB
o0bekTa. CocTaBieHne YpaBHEHUS IMHAMMKH U niepeaToyHol ¢pyHkuuu OY.

3. Pa3pabotka ctpykTypHOil cxembl CAY TexHomorudeckoro napamerpa. OO0OCHOBaHHBIN BBIOOP
3aKOHA PETYJIIMPOBaHMs ¢ yueToM napamerpos OY M BUa HCIOJHUTENBHOIO yCTPOUCTBA. Y Ka3aHHe
MPUMEHSEMBIX TEXHUYECKHX CPEJCTB: TaTUUKU, BTOPUUHBIE TPUOOPHI, PETYISATOPHI (KOHTPOIIEPHI),
YCUJINTENH, UCIIOJTHUTEIIbHbIE MEXaHU3MBI, PETYJIUPYIOLIUE OPTaHbl U T.1I.

4. Pacuer KOHTypa YIIpaBJIEHHS B COOTBETCTBHM C BBIOPAHHOI CTPYKTYpHOM CXEMOW, BKIIIOYas
OJIOK-CXeMy allTOpUTMa, pacueTHble (pOpMysbl U BHIOOP HAYAIBHBIX YCIOBUN, PYYHOH MOJIPOOHBIN
pacdeTt 5-8 TO4YeK U CpaBHEHHE UX C KOMIIBIOTEPHBIM BapUAHTOM.

5. OnTumuzanys KOHTypa yNpaBiI€HUS W aHAIW3 BIUSHUS NapaMETPOB HACTPOWKH PETyJsTOpa Ha
KauecTBO IepexoAHsix mnporeccoB B CAY. OmnpeneneHue ONTHMalIbHBIX HACTPOEK PETYIATOpA.
HccnenoBanne nepexoAHbIX IMPOLECCOB B CHUCTEME IPHU Pa3HBIX CKOPOCTSIX HCIOJIHUTEIBHOIO
MEXaHU3Ma, IIPU Pa3HbIX 3HAYCHUAX KO PHUIMEHTA epeayl peryasTopa, BpeMeHH H301poMa U JIp.
UccnenoBanne CAY mnpu JeiCTBUM Ha CHUCTEMY pa3IUYHBIX BO3MYIIEHMH: OIHOKPATHOTO
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BO3MYIIICHUs, Aperia craTH4ecKol XapaKTepUCTHKHU, IEPUOIMICCKHX BBHICOKOYACTOTHBIX TTOMEX U
T.I1.
6. OdopMHTP TEKCTOBYID M TpaHUYecKyl0 4YacTH KypCOBOI'O IMPOEKTa B COOTBETCTBHH C
TpeOOBAaHUSMU CTAHJIAPTOB U METOAMYCCKUMHU YKA3aHUSMHU, B TOM YHCIIE:

— CocTaBUTh aHHOTAIIMIO KYPCOBOT'O TIPOEKTA;

— CocTaBUTh CITUCOK KITFOYEBBIX CIIOB;

—  OdopMuTh pe3yabTaThl UCCICAOBAHUS 110 TPEOOBAHUSM CTaHIAPTOB;

— CocCTaBUTH CIIHCOK ITUTHPYEMBIX HCTOYHHUKOB;

— IlpoBeputb KypcOBO# MPOEKT HA aHTHUILJIAruaT.




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

[IpomexxyTounast arrectanusi Mo AUCHUIUIMHE «CUCTEMBbl aBTOMATHU3AIMU U YIIPABICHUS)
BKJIIOUAET TEOPETMUECKHUE BOIIPOCHI, IIO3BOJISIOLIME OLEHUTh YPOBEHb YCBOEHUS
oOydarolmuMucs  3HaHUW, W  [PaKTUYECKHE  3aJaHUs,  BBIABIAIOLIUE  CTENEHb
c(hOpMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TpoBOAUTCSA B hopMe dk3ameHa (5 u 6 cemecTp) U B
(dbopMe BBITOTHEHUSI U 3aLUTHI KYpCOBOTO MPOEKTA.

DK3aMeH MO JaHHON IUCIUILUIMHE MPOBOAUTCA B YCTHOU (hopMe MO IK3aMEHALHOHHBIM
ousietam, KaKIbld U3 KOTOPHIX BKIIIOYAET 2 TEOPETHUYECKHUX BOMPOCA M OJHO MPAKTUYECKOE
3a/laHue.

Tlokazamenu u Kpumepuu OYeHUBAHUS IK3AMEHA:

— Ha OIICHKY «OTJIMYHO» (5 0aymioB) — o0y4aromuiicss JeMOHCTPUPYET BHICOKUI ypOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHILIUH, BCECTOPOHHEE, CHUCTEMATHYECKOE W IIyOOKOE€ 3HAaHUE
yueOHOro Marepuala, CBOOOJHO BBINOJHAET MPAKTHUECKHUE 3a/1aHus, CBOOOJHO ONEpHpPYET
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OILIGHKY «Xopomo» (4 6amna) — oOydaroImuiics AEMOHCTPUPYET CPEAHHH ypOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHMSI, YMEHHSI OCBOEHBI, HO JOITYCKAIOTCS
HE3HAYUTENbHbIE OIIUOKH, HETOYHOCTH, 3aTPYJHEHHUS MPU AHATUTHYCCKUX ONEpaIusX,
NEepPEHOCE 3HAaHUI U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIbHO» (3 Oaiia) — 00yyaronuiicst AeMOHCTPUPYET MOPOrOBbII
YpOBEHb C(HOPMHPOBAHHOCTH KOMITCTEHIIM: B XOJIE€ KOHTPOJBHBIX MEPONPHITHN
JOTYCKAIOTC OMIMOKH, MPOSIBISETCS OTCYTCTBUE OTHEIbHBIX 3HAHWM, YMEHUMN, HABBIKOB,
00yJaronIuiicsl UCTIBITHIBAET 3HAUMTENbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSMHU U
YMEHHSIMH TPU X TIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OIICHKY «HeY/I0BJIETBOPUTEIbHO» (2 6amia) — o0ydaromuicss JTEMOHCTPUPYET 3HAHUS
He Oosee 20% TeOpeTHUYEeCKOTro MaTepuana, OMYyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
M0KAa3aTh UHTEJJIEKTya IbHbI€ HABBIKU PELICHUS MPOCTHIX 3a/1ad.

— Ha OIIEHKY «HeYyIOBJIeTBOPpHUTEJbHO» (1 Oamr) — oOydarouuiics HE MOXET TOKa3aTh
3HaHMUS Ha YPOBHE BOCIPOMU3BEJIEHUS M OOBACHEHUS HHPOpPMAIMH, HE MOXET MOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

Tlokazamenu u Kpumepuu oyeHUBaHUs1 Kypco8o2o Npoekma:

— Ha OIICHKY «OTJMYHO» (5 0alioB) — MPOEKT BHIMOIHEH B COOTBETCTBUU C 3a/IaHUEM,
oOyJaromuiicss TOKa3bIBaeT BBICOKUH ypOBEHb 3HAHUH HE TOJIBKO HAa YPOBHE
BOCTIPOM3BEJICHUS U OOBSICHEHHUS MH(OPMAIINK, HO U UHTEIJIEKTyadIbHbIe HABBIKU PEIICHUS
npo0JsieM U 3ajad, HaXOXKJIEHUS! YHUKAJIbHBIX OTBETOB K Ipo0OJieMaM, OLIEHKH U BbIHECEHUS
KPUTHYECKUX CYKJICHHH;

— Ha OIIEHKY «Xxopomo» (4 Oamra) — MPOEKT BBIOJHEH B COOTBETCTBHU C 3a/IaHHEM,
oOyJaronuiicss MOKa3bIBaeT 3HAHUS HE TOJIBKO Ha YPOBHE BOCIPOU3BENIEHUS U OOBSICHEHUS
uH(pOpMaIlMK, HO ¥ UHTEIUIEKTyalbHbIe HABBIKU pPEIICHHs TPoOJieM U 3a1ay, HaXOXKIACHUs
YHHUKAJIBHBIX OTBETOB K Mpobiemam;

— Ha OIICHKY «Y/AOBJIETBOPUTEJbHO» (3 0aiia) — MPOEKT BBINOJHEH B COOTBETCTBUU C
3a/laHueM, 00yJarolIuiics MOKa3bIBAeT 3HAHMS Ha YPOBHE BOCIPOU3BENEHUS U OOBSICHEHUS
nH(OpMaIK, UHTEIUICKTYaIbHbIE HABBIKM PEIICHHS TPOCTHIX 3a/1a4;

— Ha OLIEHKY «HeYy/0BJIETBOPUTEJbHO» (2 0anna) — 3aJaHue MpernojaBaTelis BHIIOIHEHO
YAaCTUYHO, B MPOIECCE 3aIUTHI PAOOTHI 00YJaIONTUHCS AOMYCKAET CYIIECTBEHHBIC OMUOKH,
HE MOXET M0Ka3aTh UHTEJUIEKTyallbHbIe HaBBIKU PEIlIEHUs TOCTaBICHHON 3a/1auu.



— Ha OLIGHKY «HeyI0BJeTBOPHUTeJbHO» (1 Oay) — 3amaHue mpernojaaBaressl BIIOJIHEHO
YaCTUYHO, OOYYAIOIIUNACS HE MOXET BOCIPOU3BECTH M OOBSICHUTH COJCpPXKAHHUE, HE MOXKET
MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKU PEILICHUS IOCTABJICHHOM 3a1a4H.



