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JIner aktyaauzanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 oo0peHa uist peanmu3armu B 2023 - 2024
y4eOHOM ToJly Ha 3aceaHuu Kageapsl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABICHUS

[Iporoxom or 20 1. Ne

3aB. kadenpoii C.M.KHIIpCCB

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanu3anuu B 2024 - 2025
y4e0HOM roJly Ha 3aceqaHuu Kadeapsl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom or 20 1. Ne

3aB. kadenpoit C.M.KHJIpCCB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 o100peHa s peanm3aimu B 2025 - 2026
y4eOHOM rojy Ha 3acejaHuu Kaeapsl ABTOMATU3UPOBAHHBIX CHCTEM YIpaBJICHUS

[Iporoxom oT 20 1. Ne

3aB. kadenpoit C.M.KHzlpeeB

Pabouas mporpamma nepecMoTpeHa, 00CykJIeHa U 0100peHa Juts peanmu3anmu B 2026 - 2027
y4eOHOM roy Ha 3aceaHuu Kageapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[IpoTokomor 20 r. Ne
3aB. kadenpoit C.M. Auapeer




1 eyt 0CBOEHUSI AUCHUILITAHBI (MOTYJI51)

HGHHMI/I OCBOCHHS JUCHUIIIINHBI ABJISACTCA:

- ¢opmupoBaHue y oOOydarolmuXcs CIOCOOHOCTH TPOBOJWUTH HATypHBIE H
BBIYUCIIMTCIIBHBIC SKCIICPUMCHTBI JIA OMPCACIICHUSA XAPAKTCPHUCTHUK oObeKTa aBTOMaTu3anun
[IPH MPEATPOSKTHOM 00CIIeIOBAaHUN 0OBEKTOB U IIPOIIECCOB aBTOMATH3AIINH;

- (opmupoBaHHE y OOYJAIOMIMXCS CIIOCOOHOCTH OCYIIECTBJISATh aHAIHM3 ITOJYYCHHBIX
OKCIICPUMCHTAJIbHBIX JAHHBIX U INOAT0OTAaBJIUMBATh HAYYHO-TCXHUYCCKUC OTUCTHI IO PE3yJIbTaTaM
o0ciieoBaHus 0OBEKTOB aBTOMATH3AIIUH.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsl

Jucuunnuyaa CucteMbl aBTOMATH3aMU U YIIPABIEHUS BXOAUT B YacTh y4EOHOIO IJIaHa
(dbopMHpyeMyI0 yUaCTHUKaMH 00pa30BaTebHbIX OTHOLIEHUI 00pa30BaTeIbHOM IPOrpaMMBI.

JUia  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMbI  3HaHMS  (YMEHHUs,  BIJIAJCHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

Hudpossie TexHonornn oOpabOTKM HMH(GOPMaLUMU B aBTOMATU3MPOBAHHBIX CHCTEMax
yIpaBiIeHUs

VYyeOHast - NpakTHKa IO TMOJYYEHHIO MEPBUYHBIX MPOQECcCCHOHANBHBIX YMEHUH U
HaBBIKOB, B TOM 4YHCJ€ TIEPBUYHBIX YMEHUHW U HaBBIKOB HAyYHO-HCCIIEI0BATEILCKOM
NeSITeNIbHOCTH

VYyeOHas - 03HAKOMHUTEIbHAS TPAKTHKA

Metponorust ¥ CpeacTBa U3MEPEHUIN

duznyeckrue OCHOBHI MOJTy4eHUs HH(OpMaLUK

IIponsBoacTBEHHAs - TEXHOJIOTHYECKasl (IPOU3BOACTBEHHO-TEXHOJIOIMUECKasl) MPAaKTHUKa

Teopust aBTOMaTHYECKOTO yIIPaBICHUS

MopenupoBaHue CUCTEM YIIPABJICHHS

Teopus sKCriepuMEeHTa 1 HayKa O TAaHHBIX

3HaHus (yMEHHS, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NAHHOW IUCUMUIUIMHBI OYyTyT
HEOOXOUMBI JUTsl U3YUCHUS TUCIUTUIAH/TIPAKTHK:

[TogroroBka Kk  mpormeaype 3amuUThl M TOpOIeaypa  3alluThl  BBITYCKHOU
KBaTM(UKAITMOHHOU PaOOTHI

[IpousBoIcCTBEHHAS — TPETUTIIIOMHAS TIPAKTHKA

[IpousBoiIcTBEHHAS - MPOCKTHAS MPAKTHKA

ABTOMAaTH3aIMs TEXHOJIOTHYECKUX MTPOIIECCOB U MPOU3BOJICTB

Komrmnekcel Texanueckux cpeacts B CAY

[IpoexTHpoBaHuE aBTOMATH3UPOBAHHBIX CUCTEM

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJbTaTe 0CBOCHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe Pe3y/IbTAaThl 00y4eHH s

B pesynbrate ocBoeHMs AMCHUIUIMHBL (MOAyisi) «CHCTeMBbl aBTOMAaTHU3alUU U
yIIpaBJIeHUs» 00ydaroLuiics 10JKeH 00J1a1aTh CIeyIOIUMH KOMIETEHIMSMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIITUN

IIK-1 CnocoGeH npoBOAMTH HCCIIEAOBAHUE ABTOMATU3UPYEMOIo OOBEKTa M pa3padaTbiBaTh
ACKU3HBIN MPOEKT aBTOMATU3UPOBAaHHON CUCTEMBI YIIPaBJIEHUsI TEXHOJIOTMYECKUMU MPOLIECCaMU

IK-1.1 Beimonnser c6op, 00paboTKy M aHaIW3 UCXOAHBIX JaHHBIX 00 OOBEKTE
yTIpaBJIeHUs, BKJIOYasi cOOp CBEJCHHMH O 3apyOeHBIX M OTEUECTBEHHBIX
a”ajorax




[K-1.2

BLIHOHHHGT pvaeTH, H€O6XOI[I/IMLIC JJIA HpOCKTI/IpOBaHI/IH
aBTOMaTI/I?)I/IpOBaHHOﬁ CUCTCMBI ynpaBJIeHI/ISI TCXHOJOTNYCCKUMU
poIeEccaMu

IK-1.3

BLIHOHHSIGT HOILFOTOBKy MaTCpI/IaJIOB JiAL OoT4ueTa 110 pe3yJIBTaTaM
o0cnenoBaHusd 00ObEKTA aBTOMATHA3ALIUN




4. CTpyKTypa, 00bEM U coep:KaHHue I CHUILIMHBI (MOXYJIs1)
OO0mas TpyaoeMKocTh auciuIuinHbl coctaiser 10 3agernpix equaun 360 akaa. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 167,6 akas. 9acos:

— aynutopHas — 158 aka. yacos;
— BHeayuTopHas — 9,6 akaj. 4acos;

— camocTosTenbHas padbora — 121 akan. 4acos;
— B opMe npakTuiIeckoi moarotoBku — 0 aka. gac;
— IOJITOTOBKA K 3K3aMeHy — /1,4 aka. dac

dopma arTecTaluy - K3aMEH, KypcOBOI IIPOEKT

BIX
MaTepHaIIoB 0

A = ®Dopma
YI[I/ITOPHag g E TeKyIIero
o| KonTakTHAs padora |z g Bux KOHTDOT «
Pa3zmen/ tema § (B aKaj. acax) E ?lcamocrosTenbH | yerneBaemoct o
g 5 G . KOMITETEHIT
JIACIUTUTAHBI 3 £ 3 ot uu .
Jle | ma6. |mpakr. [ .§ ~ PaboTel  |pOMERyTOUH
k | sam | zam [§ 9§ oit
aTTecTaluu
1. Victopusi pa3BUTHs CUCTEM aBTOMATH3AllUH U
ympasienus. Knaccudukamus CAnY
CamocrosiTens
HOE M3Yy4CHHUE
yueOHOI u
1.1 Crabwmsupyronme CAY. Cucremsl HAay4HON N
CBSI3aHHOT'O peryiupoBaHHsI. Cucremsl 2 4 | nuaTepaTyphl. IK-1.3
NPOrpaMMHOTO YIIPaBJIEHHUSL. IMonck onpoc
JIOTIOJIHUTEIIbH
BIX
MaTepHaJIoB 0
S CamocrosTenb
HOE H3Yy4CHHUE
yueOHOI u
1.2 CucTeMbl SKCTPEMATILHOTO PEryITUPOBAHUS HAay4HOH oS-
WIA CUCTEMBI aBTOMATHYECKOH OINTHMU3ALANA 2 4 | nuateparypsl. I1IK-1.3
yIpaBIEHUS Iouck onpoc
JIOTIOJIHUTEIIbH
BIX
MaTepHaJIOB 0
Wroro no pazaeny 4 8
2. ABTOMATH3MPOBAHHBIC CHCTEMBI YIIPABJICHUS
TexHonmoruueckumu mporeccamu (ACY TII) u
npou3BoacTBoM (ACVYII)
CamocrosiTens
HOC H3Y4CHHUE
yueOHOI 1
2.1 Maremarnueckue MOJIEIINA HaytHOM VcerHbIi IK-1.1,
5| 2 3 | nmureparypsl. I1K-1.2,
TEXHOJOTHYECKHUX HPOLIECCOB Tomck omnpoc K-1.3
JIOTIOJTHUTEIbH




CamocrosTelb
HOE U3Y4YCHHUE

29 C . . yueOHOM 1
2 CTpyKTypa COBPEMEHHO! NPOMBIILICHHOMH P
aBTOMAaTU3MPOBAHHOM CHCTEMBI YIIPABIICHHS N IK-1.1,
JIUTEPATYPHI. YCTHBIH
TexHoJIormueckumu npoueccamu. CTpykrypa Towex ompoc IK-1.2,
COBPEMEHHBIX aBTOMATH3UPOBAHHBIX CHCTEM IK-1.3
JIOTIOJTHUTEITBH
YIIPaBJICHHS POMBIIUICHHBIM POU3BOACTBOM LI
MAaTepUaoB 1Mo
Teme
Wroro no pazneny
3. JluHamMu4ecKkue XapaKTepHCTHKUA U TMapaMeTph
TUIOBBIX 3BEHBEB, COCTABJISAIONINX JIOKATHHBIH
KOHTYp peryJUpOBaHNUS
CamocrosiTens
HOE U3YUYCHHUE
yueOHOI u
Hay4yHOU
3.1 TponopuuoHansHoe 38eH0. MHepIoHHOE nnTl?[[())e;Tc}];pbl. S;(;[Tp]-g)cm IIK-1.1,
z};(e)ﬂgrlge]}:gozolcnopﬂzma. Wuepumonnoe 38eHO JIONOMHUTENbH | KoHTpombHas IITTII<<-_11%,
P PAKA. BIX pabota '
MaTepuasoB 1o
TeMe.
[loaroroska k
KOHTPOJIBHOM
S CamocrosTenb
HOE H3y4YCHHUE
yueOHOI 1
HayqyHOU
JIUTEPATYpPHI. YcrHbBIN K-1.1
3.2 3BeHo 3amasnbpiBaHus. VHTerpupyoriee ITounck orpoc. HK-1'2’
3BeHO. [InddepeHippyroiee 3BeHO. JONONHUTENBH | KOoHTpOosIbHAs HK-l' 3’
BIX pabota '
MaTepuajIoB 110
TeMe.
[loaroroska k
KOHTPOJIbHOM
HUroro no pazneny
4. TumoBble 3aKOHBI PETYIHPOBAHUS M HX
TEeXHUYECKAasl peann3arys
CamocrosiTens
41 OOume cBemeHus. HTerpaabHbIe toe HquSHHe
PETYISATOPHL. [ponopunoHaabHBIE yHeonou 1
Hay4IHOH
PEryJIATOPBI. JIUTEPaTypPHI. Yerubrid TIK-1.1,
[TponopiimoHaIbHO-UHTErpaJIbHBIC [K-1.2,
[Monck orpoc
peryastopel  (ITU-perynsitopsr). Perynsropsl T — I1K-1.3
MIPOIIOPLMOHATIBHO-UHTETPANBEHO- AU hep eHIIN X
anpHoro aeicteus (ITUI-perymnsitopsr). MATEpHATOB 110
5 TEME
CamocrosTens
HOE U3Y4YCHHUE
yueOHOI 1
HayJIHOH . MK-1.1
4.2 Z[BYXHOB’I/ELH/IOHHLIB PEryasTOpEIL. ST C;I;T VDL, YcrHbIi HK-1.2:
Tpexmo3NIMOHHEIH PEryIsATOp Tomck orpoc K-1.3
JIOTIOJTHATEINTBH

BIX
MaTepHaJIOB IO




Hroro 1o pa3neny 6 | | 6 |
5. CraTuyeckue 31 JMHAMHUYECKUE
XapaKTePUCTHKA 00BEKTa YIPaBICHUS
CamocrosiTens
HOE M3ydCHUE
eOHoM
5.1 OOmue cBeaeHUs O  CTaTUYECKHUX e N
JIUTEPATYPHI, Y CTHBIH
XapaKTepUCTUKaX  OObEKTa  yIpaBJICHUS. [K-1.1,
12/6,9 MOATOTOBKA K |  OMpOC O
Meron HaWMEHBIIMX KBaJpaToB M  €ro 2 3,2 IIK-1.2,
144 71a00paTOPHEIM | TaOOPaTOPHBI
MPUMEHEHUE TMpPH OINHCAHUM CTATHYCCKUX IK-1.3
3aHATUAM, M paboraMm
XapaKTePUCTHK 00bEKTOB YIPaBJICHNUS
BBITIOJTHEHUE
71a00paTOPHBIX
5 pabot
CamocrosiTens
HOE M3y4CHUE
eOHOIt
5.2 OOmwue cBeneHUS O JUHAMHYECKHX i N
o JIUTEPATYPBI, Ycrubrit
CBOICTBax o0beKTa YIIpaBJIECHHUS. HOATOTOBKA K OIDOC 1O [K-1.1,
Knaccugpukanus oO0BEKTOB H  OmnpeneneHue 4 142/121 12 P IK-1.2,
71a00paTOPHEIM | JTAOOPATOPHBI
JUHAMUYECKUX IIapaMeTpoB  00beKTa IIO IK-1.3
N 3aHATHAM, M paboTam
KPHBOW pa3roHa
BBITIOJTHEHUE
11a00paTOPHBIX
pabor
54/18,9 15,
Hroro 1o pasneny 6
)4 2
6. CuHTe3 M HacTpolika KOHTYPOB YIIPaBJICHUS
TEXHOJIOTHYECKUMU TIPOIIECCAMHU
CamocrosTenb
6.1 TIpuHUMIBI ONTUMH3AIMA  KOHTYPOB HOE M3y4YCHHUE
YIIPaBJIEHUS TEXHOJIOIMYECKHM IapaMeTpOM. yueOHOH u
MateMaTrueckoe 000CHOBaHHE ONTHMHU3ALIUK HayqHOU K-1.1
KOHTYypa peryJiupoBaHusi. Meron 4 4 | arepatyper. YcTHbIi K 1'2’
JUHAMUYECKOW  ONTHMH3allMM  KOHTYpPOB IMouck orpoc HK-l' 3’
YIIpaBJICHUS 00BbEeKTaMu c JIOTIOJTHUTENIbH '
CaMOBBIPAaBHUBAaHUEM — ONTHMYM IO MOZIYJIIO BIX
nepesaToYHon (HyHKIHH. MaTepuajIoB 110
TeMe
5
CamocrosTenb
6.2 Meron JIUHAMUYECKOW ONTUMHU3ALMH HOE M3y4YCHHUE
KOHTYpOB  ympaBleHUsT  oObekTamMu  0e3 yueOHOI 1
CaMOBBIPaBHUBAHUS - CUMMETPHUYHBIA HayqHOU MK-1.1
ontumyM. CpaBHEHHE METOAOB ONTUMYyMa IIO 4 4 | “mTepatypsr. Yerubrid K 1'2’
MOIYJIH0 M  CHMMETPUYHOIO  ONTHMYMa. IMowuck orpoc K 1' 3’
BBeneHne KOPPEKTHPYIOIINX 3BEHBEB UL JIOTIOJTHUTENBH '
CIIaXMBaHHS 3aJalollero CHUrHajla — JTarl BIX
CTPYKTYPHOH ONTUMH3ALHH MaTepuajIoB 110
TeMe
HWroro no pasaeny 8 8
54/18,9 50,
HUroro 3a cemecTp 36 " 5 9K3aMeH
7. CucremMpl aBTOMAaTHYECKOM OITHMU3ALUU
YIpaBJICHHS (CAOY) TEXHOJIOTMYECKUMHU

napamerpamu




CamocrosTelb

HOE U3Y4CHUE VeIl
eOHOI omnpoc
7.1 CAO c 3amoMuHaHHEM JKCTpEMyMa ¥ poc,
JIUTEPATYpPHI, | BHIMOTHEHUE
BEIXOJHOT'O rnapamerpa. CAO c I1K-1.1,
. MO/ITOTOBKA K | MPaKTHYESCKU
3allOMUHAHWEM  IIPOM3BOAHOM  BBIXOJHOIO 4/11 | 5 IIK-1.2,
NPaKTHIECKUM | X padoT,
napamerpa. CAQO JAUCKPETHOro MpUHIMIA IK-1.3
o 3aHATUAM, paszenoB
JeHCTBUS
HOJITOTOBKA KypCcOBOro
KypCcOBOro [POEKTa
HpOeKTa
6
CamocrosTenb
7.2 CAO c npHHYIUTENBHOH MOIYJSALUCH. HOE U3y4CHUE Ycrubiid
CAO c wuHTerpaJlbHOM OIIEHKOH OTKIJIMKa yueOHo ornpoc,
OIITUMU3UPYEMOTO IIpoliecca Ha TECTUPYIOLIEe JUTEPATYpb, | BBIMONHEHHE | v 4 4
Bo3zelicTBUe. MaremMaTUdeckoe — OIHCaHHe 411 | 5 | MoAroToBKa K | MpaKTHYecKH 1'2’
TPaeKTOpUH npeiida CTaTUYECKUX INpaKkTUYEeCKUM | X pador, K 1' 3’
XapaKTEePHCTHK ONTHMHI3HPYEMOro Ipolecca 3aHATUAM, paszienon ’
oz JeWCTBHEM TEXHOJIOTHYECKHX HOAATOTOBKA KypCcOBOro
BO3MYIICHHI KypcOBOro [POEKTa
HpOEKTa
HUroro no pazzpeny 821 |10
8. Hcnonb3oBaHME HEHPOCETEBOTO MeETOHA IS
OIIpe/eNIeHUs
9KCHEPUMEHTAIIBHO-CTATHCTUYECKUX MOJAECNCH ¢
HEWPOCETEBOro YNPaBJICHUS TEXHOIOTHYECKUMHU
IpoleccamMmu
CamocrosTenb
. HO€ U3Yy4YCHHE YerHbli
8.1 OOmme cBeneHHs O HEWPOHHBIX CETSX. yaen
. yueOHOI orpoc,
ApPXHTEKTYypa HCKYCCTBEHHBIX HEHpPOHHBIX
o . JIUTEPaTyphl, | BHIOIHEHUE
cereil. O0yueHre HCKYCCTBEHHBIX HEHPOHHBIX HOArOTOBKA K | mpakTiecki MK-1.1,
cereid. HcmonbzoBanne MHC gnst peruenust 4/11 | 8 P I1K-1.2,
MPAaKTUYECKUM | X pabor,
3a/a4 VIIPaBIICHHUS u CO3JIaHHs IK-1.3
. 3aHATHSIM, paszenos
9KCIIEPUMEHTANIBHO CTATUCTUYECKUX MoJemnel
MOATOTOBKA KypCOBOTO
YIIPaBJIEHHS TEXHOJIOTNYECKUMH ITPOLECCAMU
KypCOBOTO MPOEKTa
MPOEKTa
6
CamocrosiTens
HOE W3y4eHUE Yerubrid
yueOHOI orpoc,
8.2 IlpumeHeHne HEHPOHHOTO METOAA IS JMTEPATYPBI, | BBINONHEHHE | - 4 ¢
OIIpE/ICNEHNs] yPaBHEHUsS] JMHUHM PErpeccHu 411 | g | MOArOTOBKA K. | MPAKTHHYECKH | 1pre 1'2’
SKCIEPUMEHTAIILHO CTaTUYECKOU MPAaKTUYECKUM | X pabor, K 1' 3’
3aBUCHMOCTH 3aHATHSIM, paszenos '
TIO/ATOTOBKA KypCOBOTO
KYpPCOBOTO MPOEKTa
MpOeKTa
HWroro no pazaeny 821 |16

9. Wcnonp30BaHue MPUHIMIIOB TEOPUH HEUETKUX
MHOECTB M HEUETKUX JIOTUYECKUX BBIBOAOB MPHU

CHUHTE3C MaTEMaATHYCCKHUX MO,I[eJIefI
TIPOM3BOACTBEHHBIX TMPOLECCOB W peanu3annn
HCYCTKOIr o yYapaBJICHUSA TCXHOJIOTHYCCKUMH

napamerpamu




CamocrosTelb

9.1 O6mme ocoOeHHOCTH YIpaBiieHUs Ha Oa3e VeTHBIN
HOE U3Y4YCHHUE
TEOpUH HEYETKUX MHOXKECTB. N orpoc,
yueOHOI IIK-1.1,
OyHKIIMOHATBHAS cxema CHCTEMEI BBIIIOJIHEHHE
Ny 4 8,8| mmreparypsr, I1K-1.2,
yhOpaBieHUss Ha 0a3e HEYeTKOH JIOTHKH. pasjienos
IO OTOBKA IIK-1.3
IpunHiun paboThl HEYETKOrO PEryssTopa. VDCOBOrO KYpCOBOT'O
AJNTOPUTMBI HEYETKOTO BBIBOJIA. yp MPOEKTA
MPOEKTA
6
CaMocTosTeb
HOE U3Y4CHUE VeIl
y4eOHOH ompoc,
9.2 [IlpumeHeHHe TPHUHIMIA HEYETKOTrO JIUTEPATYpPhI, | BHIMOTHEHUE
aBJICHMs  IIPM  CHUHTE3E U(POBLIX [IOJIrOTOBKA K | IPAKTUYECKH MK-1.1,
yip P AP 4 6/4M |12 | A p TK-1.2
KOHTYpOB CTa0WJIHM3alMd TEXHOJIOTMYECKUX MPaKTUIECKUM X pa0or, HK-l. 3’
apamMeTpOB MPOU3BOACTBEHHBIX MPOIECCOB 3AHATHSIM, pasienos ’
ITOJIrOTOBKA KYpCOBOTO
KYpPCOBOTO MPOEKTA
MPOEKTA
Htoro no paszeny 8 6/41 |20,
10. TIporpammHas —peanu3aius JIOKAJIbHBIX
MHUKPOIPOIIECCOPHBIX KOHTYPOB YIPABIICHUS B
mporecce CBOOOIHOIO MPOrpaMMHPOBAHHUS
PETYIUPYIOMIUX KOHTYPOB
YcTHbBIN
CaMocTosTenb
orpoc,
10.1 TIporpammHas peanu3alys THIIOBBIX HOE M3y4YCHHUE
. BBINOJTHEHHE
3aKOHOB YIIPaBICHHUS TIPU HCIOJIb30BAHUM yueOHo
CBOOOIHO MPOrpaMMHUPYEMbIX JIUTEPATYpPhI TpaKTHHCCKH
MHKPOIPOLIECCOPHBIX KOHTPOJIJIEPOB noamTOBKa;( X pabor, TK-1.1,
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3anuu  NPEeAyCMOTPEHHBIX BHUJOB y4yeOHOW paboThl B KadyecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B NPENOJaBaHUM AUCUUIUIMHBI «CHCTEMBl aBTOMATH3ALUH H
YIPaBJICHUS» UCIIOIb3YIOTCS:

Tpaauumonnsie 00pazoBaTeNbHBIE TEXHOJOTUU — UH(POPMAIIMOHHAS JICKIUS (BBOJAHYIO
JEKIMIO, TJIE JAET NIEPBOE MPEACTABICHUE O IIPEIMETE U 3HAKOMCTBO CTYIAEHTOB C HA3HAYEHUEM U
3aJayaMM Kypca); JIEKIMH — KOHCYJIbTALMU, M3JI0KEHHE HOBOTO MaTepuaga COIPOBOMKAAETCS
IIOCTAHOBKOM BOIPOCOB U JUCKyCCHEH B IOMCKAaX OTBETOB Ha 3TH BOIIPOCHI;, MPAKTHYECKUE
paboTHI.

Texnonornu npobieMHOr0 00ydeHUs — NPOOJIIEMHBIE JIEKUUU SBISIETCS PE3YIbTaTOM
YCBOGHUS MOIy4CHHOH HH(OPMAIMH IOCPEICTBOM ITOCTAHOBKU MPOOIEMHOT0 BOIIPOCA U IIOUCKA
MyTeld €ero peuieHus; MPaKTUYECKHE 3aHSATHS C HCIOJb30BaHHWEM MpOOJIEMHOro oOy4yeHHe,
KOTOpPOE€ 3aKJII0UAeTCs] B CTUMYJIMPOBAHUHU CTYJIEHTOB K CaMOCTOSITEILHOM «100bI4€» 3HAHMIM,
HEOOXOJMMBIX JJIsl pElIeHHUs] KOHKpPeTHOW mpoOiemsbl. IIpakThueckoe 3aHATHE Ha OCHOBE
Kelic-MeTo/1a — 00yyeHue B KOHTEKCTE MOJIEIUPYEMON CUTYallH, BOCIIPOM3BOIAIIEH peabHbIe
YCIIOBUSI Hay4yHOM, MPOU3BOACTBEHHOM, 0011eCTBEHHON AesTeNbHOCTH. O0yyaroniuecs 10KHbI
MIPOAHAIN3UPOBATH CUTYAIIHIO, pa300paThCs B CYTH MPOOIEM, IPEIOKUTh BOSMOKHBIE PEILICHHS
Y BBIOpATH JIy4Illee U3 HUX.

TexHonornu mNpPoeKTHOro OOy4eHUs — OpraHuzalys 00pa3oBaTENBHOrO Ipolecca B
COOTBETCTBUHU C aJTOPUTMOM IIO3TAIHOTO pElIeHUs MpOOJIEeMHON 3a/laud WJIW BBIIOJHEHUS
yueOHoro 3aianusi. CTyJAEHTHI B BBINIOJHSIOT MCCIEI0BATENbCKUI KYpCOBOM MPOEKT, B KOTOPOM
MIPOM3BOJIAT HAayuHbI€ UCCIIEIOBAHMS MO 3aJaHHOM TeMe€ B paMKaX M3y4aeMbIX B JUCLHUILIMHE.
Pe3ynbratel uccrnenoBaHMs MPEACTABIAIOT B (GOpME YCTHOTO JIOKJIaJa MO MpEe3eHTaluu |
KypCOBOTO IPOEKTA.

HNHupopMallMoHHO-KOMMYHUKAIIMOHHbIE  O00pa30BaTeNbHbIE TEXHOIOTUH — B  XOJE
IIPOBEJICHUS JICKIMOHHBIX 3aHATHM IPEAyCMAaTpUBACTCSA  MCIOJIb30BAHUE JJIEKTPOHHOIO
JIEMOHCTPAIIMOHHOTO MaTepuaia (JeKIUH-BU3yalln3allui), cnojb3oBanue MHTepHeT pecypcos

v
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6 YueOHO-MeToquYecKOe o0ecnedeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxeHuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMEeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe U CIUIIHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypAa:

1. CoBpeMeHHbIC CHCTEMbI aBTOMATH3allUK M YIpaBieHus : yueoHoe mocodue / C. M.
Anppees, E. C. PsgbunkoBa, E. 0. Myxuna, T. I'. CyxonocoBa ; MI'TY. - MaruuToropck :
MI'TY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/112396
3/71.pdf&view=true (mara oopamenus: 01.07.2022). - MakpooObeKT. - TeKCT : 3JEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. CucreMbl ymOpaBleHUS TEXHOJOTMUECKMMHU TIpolieccaMd M HH(pOpMalMoHHbIE
TEXHOJIOTHH : yueOHoe mocodue st By30B / B. B. Tpouenko, B. K. ®emopos, A. U. 3abyackwit,
B. B. KomennanroB. — 2-e u3f., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2020. — 136
c. — (Bsicuree obpasoBanue). — ISBN 978-5-534-09938-6. — Texkcr : anexkrponusiit // 95C
FOpaiit [caiit]. — URL: https://urait.ru/bcode/454172 (nata oopamienus: 01.07.2022).

0) lonostHUTEILHAS TUTEPaTypa:



1. CucteMsbl aBTOMATU3AIMHU | ynpaBieHus : yueoHoe nocobue / b. H. I[Mapcynkun, C. M.
Annpees, T. I'. Cyxonocosa, E. C. Pga6unkoBa ; MarHUTOTOpCKUIl TOC. TEXHUUECKUH YH-T HM.
I'.'1. HocoBa. — Marauroropck: M3n-Bo Marautoropck. roc. Texs. yu-ta, 2015. - 326 c. : un.,
cxemsbl. - ISBN 978-5-9967-0629-7. — TekcT: HenocpeCTBEHHBIM.

2. ITapcynkun, b. H. ABTOMaTH3a11si 1 ONTHMH3ALUS YIPABICHUS POIIECCOM BBITIABKU
4YyryHa B JOMEHHBIX redax : ydeOnoe mocooue / b. H. IMapcynkun, C. M. Augpees, T. I
Cyxonocosa ; MI'TY. - Marautoropck : MI'TVY, 2018. - 215 c. : un., Tab:1., cxemsl, Tpad., qaarp.,
HOMOTD., ICKHU3HI. - ISBN 978-5-9967-1208-3. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524
803/3635.pdf&view=true (mata ooOpamenus: 01.07.2022). - MakpooObekT. - Tekcr
3IEKTPOHHBIN. - IMeeTcsa neyaTHbIA aHaJIor .

3. Napcynkun, b. H. ABTOMaTH3anus 1 ONTUMU3AIMS YIPABICHHS TEIJIOBBIM PEXKUMOM
paboThl OJI0Ka BO3/IyXOHArpeBaTesnell JOMeHHOU nieun © yueOHoe nmocoodue / b. H. HapcyHKI/IH C
M. Anapees, M. 10O. Psa6unkos ; MI'TY, [kad. [IKuCVY] . MaFHI/ITOFOpCK 2009. - 148 c.
rpad., CXEMBI, TaomI. U R L
https://magtu.informsystema.ru/uploader/fiIeUpIoad?name:269.pdf&show:dcatalogues/1/10608
96/269.pdf&view=true (nata oopamenus: 01.07.2022). - MakpooObeKT. - TeKCT : AIEeKTPOHHBI.
- ImeeTcs neyaTHbIN aHAJIOT.

4. IMapcynkuH, b. H. ABTOMaru3anus TE€XHOJIOTMYECKUX IMPOIIECCOB U MPOU3BOJICTB B
MeTautyprus : yaeonoe mocooue / b. H. ITapcynkun, C. M. Auapees, E. C. PsOuukoBa ; moj pes.
b. H. IMapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marauroropck, 2011. - 151 c. : nin., tadm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/10877
45/482.pdf&view=true (nara oopamienus: 01.07.2022). - MakpooObeKT. - TeKCT : AIEeKTPOHHBIH.
- UmeeTcs neyaTHBIN aHAJIOT.

5. IMapcynkun, b. H. ABTomMaruzarusi TEXHOJOTHYECKUX TMPOILIECCOB W TPOU3BOJICTB.
[IpousBojacTBO cTanu B MapTEHOBCKHUX Ie4yaX, JABYXBaHHBIX arperarax M KHCIOPOIHBIX
KoHBepTepax . ydebnoe mocobme / b. H. Ilapcynkun, T. I'. Cyxonocosa, A. P. bonmgapesa ;
MITY. - Marautoropck : MITY, 2016. - 264 c¢. : wmr, Tabm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134
463/2913.pdf&view=true (mara o6pamenus: 01.07.2022). - MakpooObekr. - TekcT
AJIEKTPOHHBIN. - IMeeTcs neyaTHbINA aHaJIor.

6. Ilapcynkun, b. H. Mcnonp3oBanue sSKCIEpUMEHTAIbHO-CTATUCTUYECKUX METOJIOB
MOJICTUPOBAHUSI JUTS YIIPABJICHUS TEXHOJIOTHYECKUMHM TpolieccaMu | ydeOHoe mocobue / B H.
[Tapcynkun, C. M. Anapees, E. C. Pa6unkosa ; MI'TV. - MarHHToropCK 2012. - 177 c.
rpad., CXEMBI, Ta0mI. U R L
https: //magtu.mformsystema.ru/uploader/flIeUpIoad?name:597.pdf&showzdcatalogues/1/11031
50/597.pdf&view=true (marta obpamenus: 01.07.2022). - MakpooObeKT. - TEKCT : 37I€KTPOHHBIHA.
- ISBN 978-5-9967-0292-3. - ImeeTcs neyaTHBIM aHATIOT.

B) MeToguyeckne yKasaHus:

1. Cucrembl aBTOMaTH3allMu M yrpaBieHus. JlabopaTopHbIM MpakTHKyM @ ydeOHOe
nocobue / b. H. [Mapcynkun, C. M. Aunpees, E. C. Psouunkosa, T. I'. O6yxoBa. - MarHuToropck :
MI'TY, 2013. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119
471/1061.pdf&view=true (mata o6pamenus: 01.07.2022). - MakpooObekT. - TekcT
ANEeKTPOHHBIN. - CBeieHus nocTynHbI Takke Ha CD-ROM.

2. OnTuMu3alys yrnpaBlieHHsS TEXHOJOTHYSCKUMH mpoiieccamu | mpaktukym / b. H.
ITapcynkun, C. M. AHszeeB E. C. Pa6uukoBa, T. I'. O0yxoBa ; MI'TY. - Marauroropck, 2013. -
177 c. WL, rpag., CXEMBI, TabII. - URL:
https://magtu. mformsystema ru/uploader/flIeUpIoad’7name 638.pdf&show=dcatalogues/1/11094
86/638.pdf&view=true (nata oopamenus: 01.07.2022). - MakpooOBeKT. - TEKCT : 3EeKTPOHHBIN.
- ISBN



978-5-9967-0393-7. - UmeeTcs neyaTHbIN aHAJIOT.

3. Napcynkun, b. H. 3agaun mo cuHTE3y aBTOMAaTH3UPOBAHHBIX CHUCTEM YIPaBJICHUS
TEXHOJIOTMYECKUMH MTPOIIECCaMU M MPOU3BOICTBOM : yueOHoe nocodue / b. H. [Tapcynkun, T. T
Cyxonocosa ; MI'TVY. - Marautoropck : MI'TY, 2016. - 54 c. : un., Tabn., cxem. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues
11/1129743/2248.pdf&view=true (mara oOpamienus: 01.07.2022). - MakpooObekT. - Tekcr :
3JIEKTPOHHBIN. - IMeeTcs neyaTHbIA aHaJIor .

4. Tlapcynkun, b.H. Pacuer CAY ¢ THIOBBIM perynsatopom : meroj. ykasanus / b.H.
[Mapcynkun, T.I'. OOyxoBa; Marnutoropckuii roc. texuuyeckuit yH-T um. .M. HocoBa. —
Marnutoropck: M3a-eo Marautoropck. roc. TexH. yH-ta, 2014. — 11 c¢. — Tekcr:
HEIOCPEACTBEHHBIM.

5. Meroanueckue ykazaHHs IO BBINOJIHEHUIO IMPAKTUYECKUX palbOT MpUBEIEHBI B
[Tpunoxennn 3.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenne

Haumenosanue I10 Ne norosopa CpoOK JIeHCTBYS TULEH3UH
7Zip CcBOOOJIHO  pacHpoCTPaHsIEMOE 0eccpovyHO
Bpayzep Mozilla CBOOOJHO  PacIpoOCTpaHsIEMOe
Firefox 110 Oecepotmo
MS Office 2003 |y, 135 1 17.09.2007 GeccpouHo
Professional
FAR Manager CBOOOJTHO  pacIpOCTPaHIECMOE 0OECCPOUHO
BupTtyanbHslii creny
CHCTEMBI
aBTOMATIICCKOTO cBugeTenbecTBo Ne2013612340 06eccpovHO
yIpaBJICHHS
TEXHOJIOTHYECKUM
mapaMeTpoOM

IIpodeccuonanbHblie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa

OnekTpoHHas 0a3a MEepUOAMYECKUX u3naHuii East
View Information Services, OO0 «MBUC»
HanunonansHas nH(})OPMAITMOHHO-aHATUTHYECKAS URL:
cucrema —  Poccuiickuut HHJEKC Hay4HOTI'O i
mutuposauus (PMHII)
ITouckoBas cucrema Axagemus Google (Google
Scholar)
Nudopmanronnas cuctema - EnuHoe okHO qocTyna K
HHGOPMAIMOHHBIM PECypcaMm

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

denepanbHOE rOCYJapCTBEHHOE OOIKETHOE

yUpexICHHUE «DenepanbHbIN uncruryt|URL: http://www1.fips.ru/
IPOMBIILIEHHO COOCTBEHHOCTH

YHUBEpCUTETCKAsI uH(pOpMAIMOHHAS crcTemMa

POCCUS https://uisrussia.msu.ru

®denepanbHbII o0Opa3oBaTesbHBIN nopTan
OxoHomuka. Counonorus. MeHePKMEHT

~ |http://ecsocman.hse.ru/




MexnyHnapoaHas

" http://scopus.com

pedepaTuBHast
Mexctysapouas 03330 link springer.com/
ITOJJHOTCKCTOBBIX KYpPHAJIOB

MexnynapoaHas 6a3a HayIHBIX

http://materials.springer.com/

MaTEepHAIIOB B 001acTH

Mexctysapoaas  KOJICKIMS ey /nvw springerprotocols.com/
Hay4HbIX IIPOTOKOJIOB 10

ApXHMB Hay4HBIX JKYPHAJIOB

«HarroHanbHbI# https://archive.neicon.ru/xmlui/
9JEKTPOHHO-HHGOPMAIIMOHHBIH

MexnayHapoaHas

pedepatrBHas u|https://www.nature.com/siteindex
MIOJIHOTEKCTOBAsE __ CIPaBOYHAsI

MexnayHapoaHas

pedepatuBHas 0a3a JaHHBIX 110

http://zbmath.org/

Nudopmannonnas cucrema -
HOpMaTI/IBHBIG IIPaBOBLIC AKTHI,
OpraHU3aIMOHHO-PACTIOPSIUTE

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

JIbHBIC JTOKYMCHTEI,
HOPMATUBHBIC U METOINYCCKHUEC
MexnyHapoaHas 6aza

CITpaBOYHBIX I/IS,ZIaHI/Iﬁ 110 BCEM

http://www.springer.com/references

NudopmanronHas cucrema
bank JTAHHBIX YI'pO3

“|https://bdu.fstec.ru/

DJIEKTPOHHBIE pecypcel
oubmuoreku MI'TY um. I'.1.

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickass ['ocymapcTBeHHas
ounbanoteka. Kataigorn

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

9 MarepuajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG obecnieueHue JUCHUIIINHBI BKIIFOYACT:




1. Y4yeOHble ayIUTOpUH ISl IPOBEIICHUS 3aHATHIA JIEKIMOHHOTO TUMa (aya. 437, 448)
MynbTUMeAUHHBIC CPENICTBA XPAHEHHUS, [IEPeJauyl U MPEICTaBICHHS HHPOPMALIUU

2. YyeOHast ayIUTOpHS JJIs IPOBEACHUS MPAKTUUECKUX 3aHATUH U JIAOOPATOPHBIX PadoT:
nabopaTopHsi aBTOMATH3AIUN TEXHOJIOTHIECKUX MPOIIECCOB U Ppou3BoaACTB (ays. 450)

JlabopaTopHble yCTaHOBKU M IPUOOPHI JUIs BBIIOJIHEHUS J1aA0OPAaTOPHBIX U MPAKTUYECKUX
pabor:

- nabopatopuslii cten «lIpompinennusie natunku», [I1-MAKC;

- nabopaTopHbIi cTeH 1 «JlaTurku TexHoaornyecko uHpopmanumn», 1TU;

- nabopatopHbiii ctena «IIpomblienHsie qatunku pacxona», [TJIP-CK + komnbrorep ¢
npenycranoBieHHbIM 110 oT u3roroBuTens.

- nabGoparopubiii creHy «lIpombineHHble naTyuku  Temneparypel», IIJIT-CK +
KOMITbIOTEp C IpenycTanoBiaeHHbIM 110 oT u3roroBuTens.

- nabopatopHblii cten] «[Ipombinuiennsle natunku gasienus», [IJJ/I-CK + kommnberorep
c npenycraHoBiaeHHbIM 1O oT u3rotoBuTeNs;

- mporpaMMupyembiii sormdeckuii koutpoiuiep ITJIK-Siemens + HoytOyk ¢
npenycraHoBieHHbIM 11O oT u3rotoBuTens;

- J1a0OPATOPHBIN CTEH/T K ABTOMATHU3AIUS CUCTEM TEIJIOTa30CHA0KEHUS ¥ BEHTUIISIIUN,
ATT'CB-09-11JIP-01 + HOoyTOYK ¢ ipeaycTaHoBieHHBIM [10 oT m3roToBUTENS;

- 1a0OpaTOPHBIN CTEHJT « ABTOMATHU3aIlUsl CHCTEM BOJOCHAOKEHUSI U BOJOOTBEICHHUS,
ABUB-VY-01-12;

- mabopartopusiii cter « [ TJIK-Omron-40A-HH#»

- nabopaTtopHsbIii cTeH1 «OcHOBBI aBTOMAaTUKNY, OA-MP

3. YueOHbIe ayTUTOPUH [UTS BBITIOJTHEHUST KYPCOBOTO MTPOSKTHPOBAHUS, TIOMEIICHHSI JIIST
CaMOCTOSTEIIbHOM paboThl 0OyUaromuxcs (ay. 448)

[epconansubie KoMIbIOTEPHI ¢ TakeToM MS Office, Brixogom B IHTEpHET U ¢ 10CTyIIOM
B 9JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

4. YueOHble ayTUTOPUU JUISl TPYIINOBBIX U MHAUBHUYAJIbHBIX KOHCYIbTALUMA, TEKYIIETO
KOHTPOJIS ¥ MPOMEKYTOUHBIX KOHCYIbTaIuii (aym. 437, 448)
Jlocka, MyJIbTUMEIUIHBIN POEKTOP, IKPaH

5. Tlomemenne misi XpaHeHHS W NPO(UIAKTUYECKOTO OOCITYXHBaHHS y4eOHOTO
obopynoBanus (aym.445)
Crenau Ju1st XpaHeHHs y4eOHO-METOIMUECKUI JOKYMEHTAIINN



Ipunoowcenue 1

Y4eOHO-MeTOoAUYECKOE 00ecTieYeHHe CAMOCTONATEIbHONH padoThI CTY/ICeHTOB M0 JUCHHUILINHE

«Cucrembl aBTOMaTu3alu U YIIPABJICHUA»

[To mucuunnnnae «CucTemMbl aBTOMAaTU3ALMK U YIIPaBICHUS [IPELYCMOTPEHA ayIMTOpHAs U

BHEayIUTOPHAsA CaMOCTOSTENbHAsL paboTa 00y4aromuXcsl.

AynuTopHas caMoCTOsATeNIbHAs paboTa 00y4aroIKXCsl IPEANOaraeT BbIIOIHEHHE
71a00paTOPHBIX U MPAKTHUECKUX padOT M IOKIIA O MOJIYYSHHBIM Pe3yIbTaTaM, a TAaKkKe YCTHBIN
OTPOC O TOPSIKE BBIIIOJIHEHUS JIA0OPAaTOPHON U MPAKTUYECKOH pabOThl, MOITYYEHHBIM YMEHUSM U

HaBBIKaM.

HpI/IMeprle BOIIPOCKHI IJIsA YCTHOI'0 OIIpocCa 1mo BLINMMOJHECHHBIM ﬂaﬁopaToprlM paﬁoTaM

Tema n1aGopaTopHoii padoThI

Bomnpocs! 1Jist yCTHOTO onpoca

DKCTpanosaus
JKCIIEpUMEHTAIIBHON KpHUBOU
pasrona

1. Tlowemy mpu  OSKCTpamoyiilMM  KPUBOW  pasroHa

IpeJoiaraeTcs, YTo MEepPeXOoIHbIM Mpolecc 3aKOHUYUTCS

3a Bpemst paBHoe (3...4)To?

Kak ¢usnuecku peann3oBaH 0ObEKT yrpaBiIeHUs?

3. Tloctpoiite kpuByro pasroHa OV co cleayonumMu
napametrpamu To=10c, 13=2c.

4. B dem 3akir04aeTcs HEIOCTATKA METOJIAa DKCTPATIOJISIIHH?

no

Omnpenenenue kKo3pPUIIUEHTOB
muddepeHIanTLHOTO
ypaBHEHUS

10 AKCIIEPUMEHTAIBHOU KPUBOM
pasroHa Juist 00beKTOB
yIpaBIEHUS C
CaMOBBIPaBHUBAHUEM

1. Kakune xonndecTBEHHBIE OIIEHKH JHHAMHUYECKUX CBOMCTB
OV ucnonp3ytorcs? Kakue Gopmysibl CymecTBYIOT TS UX
onpeneneHus?

2. 3anuimuTe ypaBHEHHE TUHAMUKH 11 00beKkToB | 1 11
TOPSIJIKOB.

3. 3anummute Gopmybl I pacuera KodhPHuiueHToB
muddepeHInanbHbIX YpaBHEHUMH.

4. TlocTpoiiTe KPUBYIO Pa3roHa, 0 H3BECTHOMY YPaBHEHHUIO
muHaMuku oobekra: 0,1Y°(t) + Y(t) = 2,5X(1).

5. Yto Takoe nepexoHas xapakTepuctuka? Kak onpenenursb
ypaBHEHHUE NEPEXOTHON XapaKTePUCTUKH 00bEeKTa?

[Ipeobpa3oBanne UMITYIbCHOM
XapaKTepUCTUKU 0OBEKTa
B KpPUBYIO pa3roHa

1. Yto Ha3bIBaeTCsi UMIYJIBCHOM XapaKTEPUCTUKOMU?

2. Yto Takoe nepeaaroyHas Gpynkuua? Kak ee noiayduts u3
ypaBHEHUS JUHAMUKHU ?

3. OnummuTe METOIUKY CHSITHSI SKCIIEPUMEHTAJIBHON
UMITYJIbCHOM XapakTepucTUKU. Kak mpaBUIbHO BBIOpAThH
BpeMsl UMIynbca’?

4. Onpenenute BeCOBYIO (YHKITHIO, TIO U3BECTHOMY
ypaBHeHHIO quHaMuku oobekta: 0,1Y(t) + Y (t) = 2,5X(t).




Tema s1a6opaTopHOii pa6oThI

Bomnpocsl 111 ycTHOrO onpoca

5. Onumure MeTo]1 NEPECTPOEHUS UMITYJILCHON
XapaKTEPUCTUKU B KPUBYIO pa3rona. Ha uem on
OCHOBBIBaETCs?

Ompenenenre TMHAMUYECKIX
rapameTpoB 00ObEKTa

10 KCIIEPUMEHTAIbHON
UMIYJIbCHOM XapaKTePUCTUKE

1. UTto Ha3bIBaETCS UMITYJIBCHON XapaKTEPUCTUKOM?

2. Kakue mapameTpsl 00bEKTa MOYKHO OTIPENIEIUTH TI0
UMITyJIbCHOM Xapakrepuctuke? Hanummure popmysibl.

3. OnumuTe METOIMKY CHSTHSI KCIIEPUMEHTAIbHOMN
UMITYJIbCHOM XapakTepucTUku. Kak nmpaBuiibHO BHIOpaTh
BpEMS UMITyJIbca?

4. Kakue cBoiicTBa xapakrepu3yer Ko3puunueHT
camoBbIpaBHUBaHuUA? B ueM pusnueckuii cMbICI 3TOTO
napamerpa?

5. Kakne cBolicTBa XapakTepU3yeT CKOPOCTh pasrona? B uem
(bU3UYEeCKU CMBICI 3TOTO TTapameTpa?

[Toctpoenne romorpadpa AOUX
0 PKCIIEPUMEHTAIBHOM KPUBOM
pasroHa

U1 0OBbEKTOB MIEPBOTO MOPAIKA
C 3ama3/ibIBAaHHEM

1. Ha3zoBuTe M3BECTHBIE YaCTOTHBIE XapaKTEPUCTUKN
O0OBEKTOB.

2. Kak nony4uTh 4aCTOTHbIE XapaKTEPUCTUKH OIBITHBIM
nyrem?

3. Kak nomyunts AOYX, ecnu nzBectHa [1D oObekra?

4. Kak noctpouts rogorpad A®YX no kpuBoi pasroHa
oObekTa?

5. HazoBuTe THIIOBEIE BXOIHBIE BO3AECHCTBUS.
HY>KHBI?

Jlst gero onu

Omnpenenenue ko3pPuIueHToB
muhdepeHnaaTbHOTO
ypaBHCHHS

0 SKCIIEPUMEHTAILHOM
KpUBOH pa3roHa /st 00beKTOB
0e3 caMOBBIpaBHUBAHUS

1. Uem otnuyarotcst quddepennnanbible ypaBHEHUS 00BEKTOB
C CaMOBBIpaBHUBAHHEM U O€3 CaMOBBIPAaBHUBAHUS?

2. Kak ONPCACIINTh TAHTCHC yI'Jjla O U YTO OH XapaKTepmyeT?

3. Ecnu ckopocTh pa3iMBKU HE U3MEHUTHCS, Yepe3 Kakon
IPOMEXKYTOK BPEMEHH MPOU30MIET aBapus (1S pacuera
BOCIOJIb30BATHCS UCXOHBIMU TaHHBIMH)?

4. B KakMX eqUHMLIAX U3MepsieTcs Jo M Kakoi (pU3HUeCcKHit
CMBICII UMEET 3TOT NapameTp?

5. Ilpuaymaiite mpumepsl 00BEKTOB 6€3 caMOBBIpaBHUBaHUA |
u |l nopsinkos.

IToctpoenue rogorpada AOUX

1. 3amuimuTe nepenaTouyHyro (QyHKIMIO MOJETH OOBEKTA.




Tema s1a6opaTopHOii pa6oThI

Bomnpocsl 111 ycTHOrO onpoca

I10 3KCIIEPUMEHTAIILHONU KPUBOU
pas3rosna

s 00bektoB |1 u 1l mopsiaxkos
C 3ara3/ibiIBaHUEM

2. Ha yem OCHOBBIBaeTCSI METOT pa30MEeHMS KPUBOM pa3roHa Ha
CTYINEHYAThIE CUTHAIIBI?

3. Kak mocTpouTh Ha KOMITJIEKCHOM MJIOCKOCTH rogorpad
ADUX ob6wekra? Kakoit HEOOXOAMMO TSI TOTO MPOBECTH
SKCIIEPUMEHT?

4. Yem 0OBsICHSICTCS BEIOOD AMAIIa30HA YaCTOT ISt

nocrpoenus rogorpada B hopmyne o, e 3L; o =
T
o} 3

5. Onumure METOIUKY MOCTpOoeHus rojorpaga Ha
KOMIUIEKCHOW TJIOCKOCTH ISl MHOTOMHEPIIMOHHBIX 0OBEKTOB.

Ilepeyenb mpakTu4eckux pador
1. CocraBneHune MaTeMaTHUECKON MOJIeNTM OOBEKTA YIIPABJICHUS U pacyeT KPUBOM pa3roHa u

OIpeieIeHne TMHAMUYECKHUX I1apaMeTpOB 00bEKTA.
2. PaspaboTtka ctpykTypHO# cxembl CAY TEXHOJIOTHYECKOTO TapameTpa.
3. Pa3paboTka OI0K-CXEMBI AITOPUTMA M pacyeT KOHTypa YIPaBJICHUS B COOTBETCTBUHU CO

CTPYKTYPHOU CXEMOM.

4. OnTtumu3zanus KOHTypa yIpaBJiIeHUs U aHaJIU3 BIMSHUS TapaMeTPOB HACTPOUKHU

peryysiTopa Ha KauecTBO MEPEXOoIHbIX mpoieccoB B CAY.
5. HccnenoBanume CAY mpu AeMCTBUU HA CUCTEMY BO3MYIIEHUN: OTHOKPATHOTO
BO3MYILIEHHUS, Apeiida CTaTHUeCKON XapaKTepUCTUKH, IEPHUOTUIECKUX TTOMEX.

Tect
IIpumep Tecra. BapuanT 1:

1. Kak Ha3biBaeTcs rpaduk,
MpEJICTaBIICHHBIN HA PUCYHKE?

A) ctatuyeckasi XapakTepUCTHKA;
b) mepexonHas xapakTepucCTUKa;
B) kpuBas pasrona;

I') mepexoHbI# Tpo1IECC.

t,c




2. Yemy paBeH k03 duumeHT nepenaun

obbexTa? g 90 q
=
A) 1,75 S 70
S
B) 0,50 o
e
X 50
B) 1,20 o
) -0,57 0 20 40 60
BXOOHOWM curHan
3. Ha pucynke npezacraBiieHa TPaeKTOPHUSI KpuBag pasroHa OY
N3MCHCHUA BBIXOI[HOfI BCJIMYHHBI IPpU 50
H3MEHEHUHU nonoxeHus sana Ha 10%. /?'——'
Uemy paBeH k0d(ppHUIIMEHT niepeaadn 30 .
oObekTa? /
A) 4 10
B)3; 0 20 40 60
B) 0,7
Io,5
1) 0,3

4. Tlo mpeapiaymeMy pucyHky paccuntarb | OTBeT:
CKOPOCTh pa3roHa 00bEKTa yIpaBIeHHUS.

5. Ha pucyHke npezacraBiieHa TPaeKTOPHUS

W3MEHEHUS BBIXOTHOM BETMYUHBI TPH
U3MEHEHUH II0J0KEeHNA Baja Ha 15%.

Uemy paBHA MMOCTOSIHHASI BPEMEHH

o0Obekra?

R N W N~ O

—

A) 30;

/

B) 15; 0 10 20 30 40 50 60 70

B) 70;

r) 3s.

BHreaynuropHas camocTosiTeNIbHas paboTa 00y4aroIuxcs MpenoaraeT BHIIOTHEHNE
KOHTPOJILHON pabOThI M pa3eioB KypCOBOI'O MPOEKTA.

KonTpoabHnas pabora
[Ipumep xoHTpONBHOI paboTel. Bapuant 1:

JlaHO: MHEPLIMOHHOE 3BEHO NEPBOT0 NOPsIKA C MOCTOSIHHOM BpeMeHu T=0,3 c.




1. 3anumuTe ypaBHEHHE TUHAMUKY U TIEPEIATOYHYIO ()YHKITHIO 3BEHA.

2. MeronomM Diiniepa paccyuTaiTe TPACKTOPUIO U3MEHEHUS BEIXOAHOI'O CUTHAA, €CIIA BXOJHON CUTHAI
n300pakeH Ha pucyHke. HauanpHOe 3HaUYeHUE BRIXOAHOM BenmuunHb Y (0)=20.

30
"

20

15

10 \
5 ¢
-5 T
-10

0 01 02 03 04 05 06 07 08 09 1

Bpems

BXOoAHasd BeJsIM4YUHA, ycn.eq.

3. PaccunraiiTe TpacKTOPHIO HMITYJIbCHON XapaKTEPUCTHKH 3BEHA, €CIIH TPOJIOIDKUTEIEHOCTh BXOTHOTO
ummynbea 0,2 ¢, aMIIIMTyIa MMITyibca 25 y.e. HauansHoe 3Hadenue BeIxomHoi Benmuanubl Y (0)=0.

Memoouueckue pekomenoayuu no 6b160py memvl Kypcoeoz2o npoekma
U NOPAOOK 3auiumaol

Llenu BBIMOJNHEHUS KypCOBOTO IMPOEKTA: MOJIYYUTh MPAKTUYECKHUE HABBIKM [0 CHHTE3Y
JIOKAJbHBIX CHUCTEM aBTOMATHYECKOTO YIPABIEHUS TEIJIOTEXHUYECKUX IMPOLIECCOB C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMALMOHHBIX TEXHUYECKUX CPEACTB, IPUMEHSTH
pa3auyYHbIE METOAbl JUHAMUYECKON M CTPYKTYPHOH ONTHMHU3ALMU MapaMeTpOB HACTPOUKH
KOHTYPOB YIPaBIICHUSI.

Hanucanme kypcoBOro mpoekTa sBJISIETCS Ba)XXHBIM 3BEHOM B BBIPAOOTKE Y CTYAEHTOB
HABBIKOB K CaMOCTOSITENIbHOM Hay4HOW paboTe ¢ yueOHOU JUTepaTrypoil U CpaBOUYHUKAMU TI0
KOHKPETHOM TeMaTHKe, 3aKPETIEHUH OCHOBHBIX TEOPETHUECKUX 3HAHUI 10 TUCIUIUINHE, a TAKKE
MpHOOpPETEHUH OMbITa 0(QOPMIIEHUSI TEKCTOBOTO U Tpaduiyeckoro Marepraia B COOTBETCTBUU C
JeUCTBYIOLIUMH CTaH/IapTaMU.

B XoJze BBINMOJHEHUS KYypCOBOTO MPOEKTa M3Y4aroTCs TEXHOJIOTMYECKHE PEKHUMBI paboThI
00BEKTa YNpaBJIEHUs, COCTAaBIIAETCS JIMTEpaTYpHbI 0030p MO CcUCTeMaM aBTOMaTH3alluu
n3zyyaemMoro oObekTa. Ha OCHOBaHMM M3y4€HHOrO0 MaTepuana M JaHHBIX, MOJYYEHHBIX NpH
MIPOXOXKJICHUH TPOU3BOJCTBEHHOM MPAKTUKH, pa3pabaThIBAETCs CTPYKTYpHAs cXeMa JIOKaJIbHOU
CAY, maremaTnueckast MOJiesib 00BEKTa YIpPaBICHHs, pacueT Nepexo HbIX nporeccoB B CAY u
JMHAMUYecKasi ¥ CTPYKTypHast ONTUMM3AlMs HACTPOHKU KOHTYpa YIPaBJICHUs ISl OTIpeIeIeHUs
ONTUMAJIbHBIX HACTPOEK pEryisTopa, MPOM3BOIUTCS aHaiu3 paspabotanHoit CAY. CryneHT



yUuTCS MareMaTuueckomy wMojenupoBanuio CAY, COCTaBISATh NOSCHUTEIBHYIO 3aIlUCKY,
BBITOJIHATE CTPYKTYPHBIE CXEMbI aBTOMATH3AIMH BBIOPAaHHOTO TEXHOJIOTHYECKOTO 00BEKTa,

HaBpikm ¥ yMeHHs, TOJy4e€HHBIE B MpoIlecce MPOSKTUPOBAHMS, HCHOJIB3YIOTCS IPH
BBITIOJTHEHUH OJTHOU U3 TJIaB BHIMTYCKHOU KBaTHU(UKAITMOHHON pabOTHI.

KypcoBoii mpoeKkT coCTOMT M3 TEKCTOBOW YacTu (MOSCHUTENbHOM 3amucku) Ha 35 — 45
cTpanHuIl ¥ rpaduueckoit yactu — 3 nucta popmarta Al-A2. OcHOBHas 4acTh pabOTHI COCTOUT U3
JBYX pa3elioB: TEOPETUYECKOTO M PACUETHOTO W JOJDKHA OTPa)kaThb Pe3yNbTaThl, MOJyYeHHBIC
CTY/IEHTOM IPH BBIIIOJIHEHUH STAIOB KypCOBOTO MPOEKTA.

Pazoen 1 — or 15 pmo 20 crtp. ConmepkuT KpaTKoe OMNHCaHUE OCOOEHHOCTEH
ABTOMATHU3UPYEMOTO TEXHOJIOTMUECKOro rmpoiecca (ydacTtka, arperata — Bamero OVY);
JUTEPATypHBIA 0030p CYIIECTBYIOIIUX CHOCOOOB aBTOMATHYECKOTO YIPABJICHUS ATUM
nporeccoM. B pazziene Beienuts 2-4 nmoapaszena.

Pa3zoen 2 — ot 20 no 35 ctp. Pacyer KoOHTYypa aBTOMaTHYECKOTO yrpaBiieHus. Paznen gomkeH
COJIep’KaTh CIEIYIONINE MOIPa3aebl:

2.1 Maremaruueckas Mojaens <QY>
2.1.1  Pacu€r ctaTH4ecKOl XapaKTePUCTUKU
2.1.2  Pacyer tMHAMWUYECKUX MTapaMeTPOB
2.2 CrpykrypHas cxema CAY <TeXHOJOTHYECKOTO Iapamerpa>
2.3 Pacuer mepexoHOro mporecca B KOHTYpE YIpaBICHHS
2.4 JluHamudeckas ONTHMH3AIUSA KOHTypa yIIPaBICHHS
2.5 Uccanenosanue CAY

3amuIIeHHbIH KypCOBOM MPOEKT ocTaeTcss Ha kKadenpe. Jlydmme paGoThl MOTYT OBITH
PEKOMEHJOBaHbl JJIs JOKJIAaJ0B Ha HAy4YHBIX CTyJIEHYECKHMX KOH(EpEeHLHUAX, K MyOIuKaluuu
TE3HCOB B CTyAeHUeCKUX coopHukax. K cqaue sk3ameHa 1o AMCHUIUIMHE TOMYCKAIOTCS JIUIIb T
CTYACHTBI, KOTOPbIE UMEIOT MOJIOKUTENIbHbBIE OLIEHKHU TI0 KYpCOBOMY IIPOEKTY.

IIpumepbl TeM KypCOBBIX IPOEKTOB [0 METAJLIYPrUuYecKiM mepejesiam

A2nomepayuonnoe npou3eo00cmeo
1. KoHTyp onTtumu3anuu ynpaBlieHuUs IPOILECCOM MEJIKOTO ApOoOIeHUs MaTepralia B IapOBbIX
WJIM CTEP>KHEBBIX MEJIbHUIIAX.
2. KoHTyp perynupoBaHus BIaXXHOCTH arjioOMepariiOHHOMN TUXTHI.

w

KonTyp perynupoBanus Temneparypsl B paboueM MPOCTPAHCTBE 3aKUTaTENIbHOIO TOPHA.
4. KoHTyp ynpaBieHus IpoleccoM CXKUIaHHs TOIUIMBA B pabOUYeM MPOCTPAHCTBE
3a)KUTaTeJIbHOTO TOPHA.
5. KoHTyp perynnpoBaHus CKOPOCTHU arjoMallyHbl 0 3aKOHYEHHOCTH ITpoLecca CIIeKaHus B
3aJJaHHOM y4acTKe (AKTUBHOM) arjioJIEHTHI.
/lomennoe npouseoocmeo
6. KouTyp perynanpoBaHus pacxoa ropsuero JyThsl.
7. KoHTyp peryanpoBaHMs TEMIIEpATypbl FOPSYETrO AyThS.
8. KouTyp perynnpoBaHus BIa)KHOCTH FOPSIYEro JyThS.
9. KouTtyp perynnpoBaHus JaBieHHs B padoueM NMPOCTPAaHCTBE (Ha KOJIOIIHUKE) TOMEHHON
MIEYH.
10. KoHTyp perynupoBaHusi TEMIIEpaTypbl KyoJia BO3yXOHarpeBaTes JOMEHHOM Meyu.



11. CAO ynpaneHus IpOLECCOM CKUIaHUs TOIJIMBA B BO3yXOHArpeBaTelie ¢ Lelblo
oOecrieueHnss MaKCUMaJIbHO BO3MOYKHOM CKOPOCTH Harpena KyImoJa.

Kokcoxumuueckoe npou3600cmeo

12. KoHTyp perynmpoBaHus pacxo/1a OTOMUTEIFHOTO T'a3a Ha KOKCOBYIO CTOPOHY OaTapeu.

13. KoHTyp perynupoBaHusi TeMIIEpaTypbl OTOMUTEIHLHOTO Ta3a.

14. OnTuMu3anus mporecca BblIeNeHus: 0eH30I1a C eNbl0 00eceueH sI MAKCUMaJIbHOTO
BbIJIENIEHUS] OEH30171a.

Buinnagéka cmanu ¢ koneepmepax

15. KonTyp perynupoBaHus pacxojia KUCIOPOaa Ha TPOYBKY.

16. KoHTyp perynmpoBaHus MOJIOKEHUS IPOTyBOYHOW KHCIOPOIHON (PypMBI.

17. KoHTyp perynupoBaHus JaBJI€HUs HA BBIX0JI€ KOHBEpTEpA.

18. Cucrema mpoTHO3MPOBAHUS TEKYIIIETO COJCPKAHUS YIIIepoaa B METallIe.

19. Cucrema HepephIBHOTO KOCBEHHOTO METO/Ia U3MEPEHHs TEMIIEPaTyphl METaIa.

Buinnagka cmanu ¢ 3.1ekmpooyzoevix neuax

20. Cxema peryanpoBaHHs pacxoa MPUPOJHOTO ra3a B KOMOMHMPOBAHHBIX (hypMax-TOpenKax.

21. KoHTyp peryiaupoBaHus pacxoja Kucjaopozaa B padouem npoctpanctse JCII.

22. KoHTyp peryaupoBaHHs MOJa9M KOKCOBOW MEJIOYH JJIsi BCTICHUBAHUS [IUTAKA.

23. KonTyp perynupoBanus pabodero Toka Iyru 1o mudQepeHnnaibHoi cxeme.

24. Onrummsanus sHeprerrnaeckoro peskuma JICII ¢ nenbro odecnieueHust MaKCUMaITbHOM
npousBoautenbHocT JICII.

Bueneunaa oopabomka cmanu ¢ ycmanoskax Ileuv-koeut u eaxyymmupoganue cmanu.

25. KoHTyp perynupoBaHus pacxoja KUCIOpO/aa Ha MPOAYBKY MeTajlia.

26. Kontyp perynupoBanus nogauu ceimydnx B AIIK.

27. KoHTyp perynupoBaHus pabo4ero Toka ayru ¢asbl.

28. KoHTyp peryianpoBaHus pacxoja MPUPOJHOIo ra3a Ha pa3orpeB BaKyyMKaMephbl.

29. KoHTyp onTUMHU3AIMHU Pacxo/1a TPAHCIOPTUPYIONIETO Ta3a (aproHa) ¢ Heablo TOCTHKCHHS
MaKCUMaJIbHOW nipou3BoauTeabHOCTH Y BC 10 n3MepeHnto Macchl B IUPKYIUPYIOLIEM
KOHTYpe.

30. KoHTyp onTUMuU3anum pacxoja TPaHCIIOPTHPYIOLIETo raza (aproHa) st J0CTUKEHUS
MaKCUMaJIbHOW npou3BoauTeabHOCTH Y BC 110 n3MepeHnto Macchl CTalu B KOBILE.

Pasznueka cmanu na mawunax HenpepviGHOIl Pa3IuGKU CMalu

31. KonTyp peryianpoBaHus ypOBHsI MeTa/lla B IPOMEXYTOUHOM KOBILIE.

32. KonTyp peryiaupoBaHus ypoBHs MeTaju1a B kpucrauinsarope MHJI3.

33. KoHTyp perynaupoBaHus TEMIEpaTypbl B CEKLIUU 30HbI BTOPUYHOTO OXJIAXKAECHUS.

34. KoHTyp peryiaupoBaHus pacxojia KUCIOPOAa Ha ra30KUCIOPOIHBIN pe3ax.

35. KoHTyp peryianpoBaHus TEIIOBOTO pPeXXUMa KPUCTAJUIM3aTOPA C LIETbIO TOJTydeHUS
3aJJaHHOM TOJILIMHBI CJI0S 3aTBEPAEBILIETO METallja Ha BbIX0JE (CKOPOCTBIO PA3JIUBKH).

Haczpee memanna neped npokamkoii

36. KonTyp peryianpoBaHus TeMIepaTypbl pabouyero npocTpaHCTBa HarpeBaTeIbHOM MeYH.

37. KoHTyp peryiaupoBaHus TEMIIEpaTypbl IOBEPXHOCTH HAarpeBaeMoi 3aroTOBKH B Ie4ax
MPOXOJHOTO TUIIA.

38. KonTyp peryianpoBaHus JaBiieHHs B pabodeM MPOCTPAaHCTBE HAarpeBaTeIbHbBIX MeUeH.

39. OnTuMH3alys npolecca CKUraHus TOIUTMBA B paboueM NMPOCTPAHCTBE MeUel C LEeNbIo
CHIDKEHHS YJIeIbHOTO Pacxo/ia TOILUIMBA.

40. KoHTyp peryaupoBaHus COOTHOIICHHUS Ta3-BO3yX 10 aHAINU3Y OTXOIAIIMX MPOTYKTOB
CrOpaHHUs.



41. KoHTyp peryiupoBaHusi TEMIIEPATYphbl CTEH/Ia B KOJIMAKOBOW €YU Il CBETJIIOIO OTXKUTa
MeTaJlla.

42. KoHTyp peryaupoBaHus TeMIepaTypbl pabodero npocTpaHcTBa KoJmaKka mevu Jyis
TEPMUYECKOIO CBETIIOTO OT’)KUIa METaslIa.



[Tpunoxxenue 2

OHeHO‘leIe cpeacrea AJisi IpoBEeACHUSA HpOMe)l(yTO‘IHOﬁ arTTeCTalmu 1Mo JTMCHUIIJINHE
«CucremMsl ABTOMAaTU3allUM U YIIPABJICHUA»

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OIICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA
l'[pOMe)KyTO‘lHOﬁ aTrrecranmmn:

CTpyKTypHBI
U DIIEMEHT
KOMTIETEHITH
u

[Inanupyemsle
pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

IIK-1 Cnioco6eH npoBOAMTH UCC/IEI0OBAHNE ABTOMATH3HPYEMOTI0 00beKTa U pa3padaTbiBaTh
JCKHU3HBII MPOEKT ABTOMATH3MPOBAHHOI CHCTEMbI YIIPABJIEHHUS TEXHOJIOTHYECKUMHU

npoueccamMmm

[K-1.1

Bremomnaser
coop,
0o0paboTKy
aHaIm3

HMCXOHBIX
MaHHBIX 00
00BEKTE
yIpaBJICHHUS,
BKJIIOYas cOop
CBEIICHUN 0
3apyOCKHBIX U
OTEYECTBEHHBIX
aHajorax

Ilepeyenb TeopeTMyecKUX BONPOCOB:

Bonpocel onsa noozomosku K skzameny 1.

1.

10.

11.

12.

Uctopus pa3BUTHUSA aBTOMATHUYECKUX CUCTEM
perynupoBanusi. Counanbublii 3pdexT Bausaus CAY Ha
TEXHOJOTUYECKUM TIEPCOHAI.

Posip aBrOMaTmsanuu B Ppa3BUTUU I[POMBILIUIEHHOTO

IIPOU3BO/JICTBA.
CTpyKkTypa aBTOMaTU3UPOBAHHOW CHUCTEMBI YIIPABICHUS
METaJLTypTUYECKUM MIPOU3BOJICTBOM, MIPUHIIUATIBI

UEPAPXUYECKOTO MOCTPOEHHS, KJIACCU(PHUKAIUSI YPOBHS
MIPUHSATUSA PEIICHUMN.

Knaccudukamuss cuctem ynpaBlieHuss [0  BHUAAM
BBITIOJTHSAEMBIX (YHKIIUH.
[IporpaMMHOE W  alNropuTMUYecKoe oOecreyeHue

aJalITUBHOM CUCTEMBI YIIPABJICHHUS.

OnpeneneHue TUHAMHUYECKHX IapaMETPOB OOBEKTa
YOpaBJICHHUS TI0 PE3YIbTUPYIOUIEH KPUBOW pas3roHa,
MOJYYEHHOM B XOJ€ SKCIIEPUMEHTA.

Cratuyeckue W JMHAMUYECKHE  XapaKTEPUCTUKHU
WHEPLIMOHHOIO C 3ama3/ibiIBaHueM O0BEKTa YIpaBJICHUS
CTaTHYECKOIo THIIA.

JlnHamMuyeckue XapakTepUCTHUKA HMHEPIUOHHOTO C
3ara3/ibIBaHueM acTaTUYeCKOro 0ObeKTa yrpaBiIeHHs.
Anpantanus CAY Kk HUHPOPMAIMOHHON CTPYKType
TEXHOJIOTMYECKOTr0 IpolLecca.

Ananranus CAY K JMHAMHYECKUM MapaMeTpaM 00beKTa
YIPABJICHUS B pexume aBTOMAaTU3HPOBAHHOMN
HACTPOUKHU.

MeTtonuku GopMUpOBaHUS TPATYUPOBOYHBIX U PAOOUUX
XapaKTEPUCTHK B CUCTEMaxX aJalTUBHOTO THUIIA.
JuHaMuueckne XapakKTepuCTUKU TPOTOPIUOHAIBHOTO U
UHTETPUPYIOIIETO  3BEHHbEB,  (PUIUUYECKHA  CMBICT
apamMeTpoB.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

. luHaMuYeckre XapakTepuCcTUKu U (HEepSHIIMPYIOMIETO
U UHEPUUOHHOIO 3BEHbEB. DU3NMYECKHH  CMBICI
apaMeTpoB.

DOopMHUPOBAHHE TECTUPYIOLIUX BXOJHBIX BO3ICHCTBHU
IpU ABTOMATUYECKOM OIPEAEICHUM JAUHAMUYECKHX
apaMeTpoB.

[IpyurHa nOSIBIEHUS NEPEXOJHOTO (IUHAMUYECKOTO)
3aras/bIBaHusl B KOHTYpPE YIpaBICHHUS.

[IprunHa mOsBIEHHA CTATHYECKOW YCTaHOBHBILIEHCS
norpemHocTu Il-perynaropa (nokazatb Ha KOHKPETHOMN
CXeMe).

Knaccudukanus MaTeMaTUYECKUX MOJEeNIen
TE€XHOJOTMYECKOTro Ipoliecca, BUABI, JOCTOMHCTBA U
HEJAOCTaTKW  (KpaTKo, TOJIbKO  NPUHIUIHAIbHBIE
MOMEHTHI).

JleTepMUHUpPOBAHHbIE ~ MOJEIU  TEXHOJOTMYECKOTO
mpolecca, TOCTOMHCTBA U HEJJOCTAaTKH.
DKCTepuMEHTAIbHO-CTaTUCTUYECKAs MOJIeh
TeXHOJIOrn4eckoro mnpoiecca. Criocod MaTeMaTH4eCKOTO
IIPEJICTABICHNs], JOCTOMHCTBO U HEAOCTATKHU.
OMIIUpUYECKHE MaTeMaTH4ECKHE MOJEIHN
TEXHOJIOTHYECKUX MPOIECCOB, U3HUECcKas CyTh, CIIOCO0
(opMHUpPOBaHHUs, TOCTOMHCTBA U HETOCTATKH.
JluHamMu4eckue MOZEIN TEXHOJIOTHYECKUX IPOLECCOB,
dbusznyeckass  CymHOCTh, CHoco0  ¢GopMHUpPOBaHUSA,
JOCTOMHCTBA U HEJOCTATKH.

MaremaTtnyeckue MOAEIN TEXHOJOTHYECKOTO Ipouecca
JETEPMUHUPOBAHHOIO TUIIA, JOCTOMHCTBA U HEAOCTATKHU.
Heo6xonumsie YCIOBHS IIPUTOHKHU MOZYyJIs
HepeAaTOuYHOW (YHKIMM 3aMKHYTOTO KOHTypa HEpBOIO
BHJIA K €IMHHULIE.

Heo6xonumsie YCIOBHS IIPUTOHKHU MOZYyJIs
nepeAaTouyHod (YHKUMH KOHTypa BTOPOrO BHMJA K
€AVHHULIE.

OnTumusanuss HacTpPOMKHM KOHTypa YIPAaBICHHUS IO
metony «OM»y, ¢usudeckoe 000CHOBaAHME METOAA U
(bopMyIbl U1 onpeieseHUs HapaMeTpOB.

OnTumuzanuss HaCTPOMKM IUHAMHYECKHUX IIapaMeTpoOB
KOHTypa ymnpasieHus no meroay «COx». ®usmnueckoe
o0ocHOBaHMeE, 00JIaCTh MPUMEHEHUs, padoune GopMyIIbl
JUI OTIPENIENIEHHs] TapaMETPOB.

OnTumusanuss HacTpPOMKHM KOHTypa YIPAaBICHUS IO
Metony «JIO». @usnyeckass CylHOCTb, JOCTOMHCTBA U
HEJ0CTaTKH, PEKOMEHAIMHU Ul HCIOJIb30BaHUS.
CriocoObl  ynmyyllleHHs  [apaMeTpoB  MEPEXOJIHOTO
npolecca B KOHTYpE YIpPaBJIEHUs, ONTUMH3UPOBAHHOTO
o metoy «COvp.

Kackannas cucrema ynpasnenus. Jloctouncrsa. Crioco6
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

perylnupoBaHus Ha peaJlbHOM IpUMEpE.
Cucrema  cBa3aHHoOro  perynupoBaHus. Ilpumep
OpraHu3aluy peajbHOro BapHaHTa.

O06ocHOBaTh (HPM3UYECKYI0 BO3MOXKHOCTH KOMIICHCAITUU
WHEPIMOHHOCTH OOBEKTa YIpaBICHUs B KOHTYpE C
ucnoJibzoBanuem [11-perymaropa.

[Iporpammuas peanusanus [IM-3akoHa perynupoBaHus
IpU MaTeMaTUYeCKOM MOJCIIMPOBAHUM TMEPEXOIHBIX
IIPOLIECCOB B KOHTYPE PEryIHMpOBaHUS.

Tunbel  penedHbIX  XapakTepuctuk. DOopMHUPOBAHHE
YIPABJSIIONIETO BO3IACHCTBUSA NPU HAIWYUU PEIEUHOTO
JJIEeMEHTa € 30HOM  HEYYyBCTBUTEIBHOCTH U
TUCTEPE3UCOM.

TexHonornueckne OCOOEHHOCTH, 3a/layM, pellaeMble
ACY TII, ofmas cTpykTypa, BBIOOp KpHUTEpHs
yIpaBiIeHUS.

Crpykrypa uapopmarmonnoro odecneuenusst ACY TII
Ha TpUMepe CTPYKTypHO# cxeMbl peanuszanuu ACY TII.
Bunet  xputepueB  3ddekTuBHOCTH  ylpaBIEHHS
nponeccamu B ACY TII.

Hasnauenne, ¢yHkimu u ctpykrypHbie cxembl ACVYII
METAJITypTHYECKOTO IIPOU3BOJICTBA.

Uepapxuuecknit  mpuHuun  noctpoeHus  ACVII,
NOJACUCTEMA  NONNCPKKUA  TNPUHATUSA  PCIICHUH,
Kiaccudukanus HHPOPMAIMOHHBIX TEXHOJIOTHIA.
CucreMbl  NpPOrpaMMHOIO  YNPAaBICHUS, I[PUHLUI
JEUCTBUS, PEKOMEHIAMU K IPUMEHEHUIO, IOCTOMHCTBA
Y HEIOCTAaTKHU.

OcHOBHBIE  TIOHATUS  MHTEJUIEKTYaJIbHBIX  CHCTEM,
00J1acTh NPUMEHEHUS, CTPYKTYPHas CXeMa.

Bonpocwt 0nsa noozomoexku K IK3ameny 2.

1.

[TpuHIMOBl  ajanTaldyd — CaMOIPUCIOCAOIUBAIOIIEHCS
CHCTEMBl YIpPaBIEHHs K JMHAMUYECKMM CBOMCTBaM
00BEKTa yIpaBlIeHUs.

HHTemiekTyanbHble CHCTEMBI aBTOMAaTHYECKOTO
yIpaBJieHUs], 00JacTh IPUMEHEHHUs, CTPYKTYpHas CXeMa,
Ha3HAa4Y€HHE OTAEIbHBIX 2JIEMEHTOB.

[Mpunuun  geiictBuss  CAO ¢ OpUHYIUTENBHOU
MOAYJISILMEH, MaTeMaTH4YecKas MOJENb, CTPYKTypHas
CX€Ma, JOCTOMHCTBA U HEOCTATKH.

[Tpuauun nefictBusa CAO ¢ 3anioMUHaHUEM SKCTPEMyMa
BBIXOJHOTO  IapaMmeTpa, MaTeMaTH4yecKas MOJElNb
KOHTypa ONTUMM3ALUH, CTpYKTYypHast cxeMma,
JIOCTOMHCTBA U HEJJOCTATKH.

[Ipunnun pelicteusg CAO ¢ 3anoMUHaHUEM DKCTPEMyMa
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10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

CKOPOCTM  H3MEHEHHs  BBIXOJHOTO  IapamMmerpa,
MaTeMaTHyeckas MOJEIb KOHTYpa  ONTUMH3ALUHU,
CTPYKTypHasi CXxeMa, JOCTOMHCTBA U HEIOCTaTKU
[punnun pabdotsl maroBoii CAO, mareMarudeckas
MOJIE€Nb,  CTPYKTYpHasi  CXeéMa, JIOCTOMHCTBA U
HEJ0CTaTKH.

[punnun padotst CAO ¢ UHTErpaJbHOM OLEHKOMN
peakuuu  mpolecca Ha  IpoOHOE — TeCTUpYIolee
BO3/ICIICTBUE, MaTeMaTUYeCcKasi MOJEJb, TOCTOMHCTBA U
HEI0CTaTKH.

Huuamuka CAO, pekoMeHIaluu TO  YIy4YIIEHUIO
nokasarene  3ddexTuBHOCTH  (QYHKIIMOHUPOBAHUS
CAO.

[ToBbiienne ycroitunoctu padotsl CAO B ycnoBusX
UHTEHCUBHOTO NnercTBUsS TEXHOJIOTMUECKUX
BO3MYIIEHUH U TIOMEX.

OO01iee TNOHSATHE HCKYCCTBEHHBIX HEMPOHHBIX CeTei
NHC. Apxurexktrypa WHC, BXOomHBIE, CKpBITHIE,
BBIXOJHbIE CJIOH, YCIIOBHOE 0003HAYEHHE.

OCHOBHBIE IPUHIIMIIBI X METO/IbI OPTaHU3ALIUH ITpOLiecca
0o0yueHHs HEHpOpEeryynsTopa, CTPYKTYPHBIE CXEMBI,
JOCTOMHCTBA U HEJIOCTATKH.

HeoOxoaumeie 1 gocTato4yHble YCJIOBHS 3()(HEKTUBHOTO
npumeHeHuss CAQO ympaBlieHHST TEXHOJIOTHMYECKUMU
poreccami.

[Iponienyppl  oOyueHUs  HEHPOCETEBOW  CHCTEMBI
aBTOMAaTHYECKOro peryaupoBanus. OOmue NpUHLIUIIBI
KOPPEKTUPOBKU CUHANITUYECKUX BECOB HEMPOHOB.
OCHOBHBIE ~ MOHATUSA  HPEIYKLUMOHHBIX  MOJENei
CUMAaHTUYECKUX CETEeH U JIOTHYECKUX MOJIEIIEH.
CrpykTypHas cxeMa pealu3alud  HeWpoceTeBOro
pEryssTopa TeXHOJOrMYECKOro Mpolecca.

OO0mue ocoOeHHOCTH YIpaBieHHUs Ha 0aze Teopuu
HEUETKUX MHOXKECTB.

OyHKIMOHAIbHASA CX€Ma CHCTEMBI yIpaBlieHUs Ha 0a3e
HEUYETKOM JIOTMKH.

[TpuHun paboThl HEYETKOTO PEeryiasTopa.

AJITOPUTM HEYETKOro BbIBOJIa MamaaHu.

Anroput™ HedeTkoro BbiBosia CyreHo.

OCOOeHHOCTH TPaKTHUECKOW peanu3ali HEYETKOTo
perynsaropa.

[IpuMeHeHNEe NpUHIUIIA HEYETKOIO YIPABICHUS IpU
CUHTE3€ U(PPOBBIX KOHTYPOB CTaOMIIN3aAIIH
TEXHOJIOTMYECKUX  MapaMeTpoOB  IPOU3BOJCTBEHHBIX
IIPOLIECCOB.

OcoOGeHHOCTH MPOrpaMMHOM  peanu3alliid  TUIOBBIX
3aKOHOB YNPAaBJICHHUS MPU HCHOJIB30BAHUU CBOOOJHO
IPOrPaMMHUPYEMBIX MHUKPOIIPOLECCOPHBIX




CrpyKTypHBI

. [Inanupyemsle
i IIeMeHT
pe3ynbTaThl OueHouHbIE CpeCTBa
KOMIIETEHI!
oOyueHus
u
KOHTPOJUIEPOB.
24. OCOOCHHOCTH MOJICTMPOBAHUSL PAOOTHI  JIOKAJTBHBIX
KOHTYpPOB dpoBoro peryianpoBaHus
TEXHOJIOTUYECKAM  IapaMeTpoOM  IPOU3BOICTBEHHOTO
nporecca.
25. UccnenoBanne 1H(POBBIX KOHTYPOB PETYIHPOBAHUS
TEXHOJIOTHYECKUX  TapaMeTpOB  MPOU3BOJICTBEHHBIX
IPOIECCOB €  IENbI0  ONTUMHU3AIMH  I1apaMeTPOB
MIEPEXO/IHOTO TPOoIIecca.
Ilepeyens BONPOCOB MPaKTUKYMA:
1. CocrtaBuTh MIaH IS YKCTIEPUMEHTAIBHOTO
OTIpEJICIICHNS CTATHYECKOW XapaKTEPUCTHUKN 00bEKTa
yIIpaBJICHUS, IPOBECTH SKCIIEPUMEHT Ha
1ab0paTOPHON YCTaHOBKE.
2. CoCTaBHTH IUIaH JUTSI SKCIEPUMEHTAIHHOTO
OTIpE/IeIICHNUs] TMHAMHYECKUX XapaKTePUCTHK
00BeKTa yIpaBlIeHUs, IPOBECTH IKCIIEPUMEHT Ha
1a00paTOPHON YCTaHOBKE.
3. CocTaBUTb IJIaH ISl SKCTIEPUMEHTAIBHOTO
OTIpe/IeNIeHUs] YaCTOTHBIX XapaKTEPUCTUK 0ObEKTa
yIpaBJIeHUs, MPOBECTH SKCIIEPUMEHT Ha
1ab0paTOPHON YCTaHOBKE.
4. CocTaBuTh IJIaH AJI5 IKCIIEPUMEHTAIBHOTO
OTIpe/eNIeHuUs BIUSHUS BO3MYIIAIOIINX BEJIMYUH Ha
XapaKTepUCTUKU 00BEKTa YIpaBlIeHUs, IPOBECTU
BBIYHMCIIUTENIbHBIE SKCIIEPUMEHTHI Ha MOJIEIIH.
5. CocTaBUTb IJIaH JUIs SKCIIEPUMEHTAIBHOTO
OTIpe/ieNieHNs BIUSHUS MapaMeTpoB HACTPONKU
perynaropa Ha KauecTBO pabOThl CUCTEMBbI
yIpaBIEHUS, MPOBECTH BHIYUCIUTEIbHBIE
SKCIIEPUMEHTHI Ha MOJETH.
6. CocTaBuTb IUJIaH IS SKCIIEPUMEHTAILHOTO
OTIpe/IeNIeHUs BIUSHUS XapaKTEPUCTHK
UCIIOJIHUTEJILHOTO YCTPONUCTBA HA KAYeCTBO PaOOTHI
CUCTEMBI yIIPaBJICHUS, IPOBECTH BHIYUCIUTEBHBIC
9KCIIEPUMEHTHI Ha MOJIEIH.
I1K-1.2 Beinosnsier Ilepedyenb TeopeTHYeCKUX BONPOCOB:
pacyersl,
HCO6XOI[I/IMLIC IS 1. HO‘ICMY IIpu  SKCTpaANoJIAIuu KpHBOﬁ pa3roHa
POEKTHUPOBAHUS npeinoiaraeTcs, 4To  IEepexXOoJHBIH  Ipolecce
aBTOMATH3UPOBAHH 3aKOHYMTCS 3a BpeMs paBHoe (3...4)To?
oit CHUCTEMBI 2. Kax ¢usnuecku peaan3zoBaH OOBEKT YIpaBIeHUs?
yIIpaBIeHHS 3. B yem 3akmodaeTcss  HEJOCTaTKU  MeETona
TEXHOJIOTMYCCKUMHU OKCTPATIOJISIIAN?




CrpyKTypHBI

. [Inanupyemsle
1 DJIEMEHT
pe3ynbTaThl OueHouHbIE CpeCTBa
KOMIIETSHIIN
oOyueHus
u
poueccamu 4. Kakue KOJMYECTBEHHbIE OLEHKH JUHAMHYECKUX
coiictB OV wucnonesytorcs? Kaxue dopmysst
CYLIECTBYIOT JUISl UX ONIpEAETICHUS?

5. Uro Takoe mepexomHas xapakrtepuctuka? Kax
OTIPENENINTh ypaBHEHUE MIEPEXO0THOM
XapaKTePUCTUKU OOBbEKTA?

6. UTo Ha3bIBaeTCS UMITYJIbCHON XapaKTePUCTUKOMN?

7. UYro Takoe mepemarouHas Qynkmusa? Kak ee
MOJIYYUTh U3 YPABHEHUS JUHAMUKH?

8. Onwmmmnre METOAWKY CHSTHS 3KCIICPUMEHTAIBHON
UMITYJIbCHOM  XapakTepUCTHKUA. Kak npaBuIbHO
BbIOpaTh BpeMsl UMITyJIbca?

9. Onmmure METOox TEePecTPOSHHS  HMMITYITbCHOMN
XapaKTepUCTHKU B KpHUBYIO pasroHa. Ha udem oH
OCHOBBIBAeTCsA?

10. Yro Ha3bIBacTCS UMITYJILCHOW XapaKTEPUCTHKOM?

11. Kakue mapameTpbl 00bE€KTa MOKHO ONPEIENIUThH MO
MMITYJIbCHOU XapaKTepUCTUKE? Harmmmwre
bopMyIIBI.

12. OnumuTe METOIUKY CHSTHUS SKCIIEPUMEHTAIBHON
MMIYJIbCHOW XapakTepucTuku. Kak mnpaBuiabHO
BbIOpaTh BpeMsl UMITyJbca?

13. Kakue cBoicTBa XxapaktepusyeT KodhduimeHT
caMOBbIpaBHUBaHMA? B dyem ¢usnueckuii CMbICT
3TOro0 mapamerpa’?

14. Kakue cBoiicTBa XapakTepus3yeT CKOPOCTb pasrona?
B uem uznueckuii cMbici 3ToTO NTapameTrpa?

15. HazoBuTe HU3BECTHBIE YACTOTHBIE XapaKTEPUCTHKU
00BEKTOB.

16. Kak  mosyduTh  4YacTOTHBIE  XapaKTEPUCTHKU
OTIBITHBIM ITyTEM?

17. Kak monyuuts ADYX, ecnu nzBectHa [1d obbvekra?

18. Kak moctpouts rogorpad ADPUX mno kpuBoii pasroHa
o0wekTa?

19. Ha3oBute THIOBBIC BXOJHBIC Bo3acicTBusa. s
YEro OHU HYXHBbI?

20. Yem otnmuatrorcs nuddepeHnuranbubie ypaBHEHUS
00BEKTOB €  CcaMOBBIpaBHMBaHMEM U  0e3
CaMOBBIPAaBHUBAHHUS?

21. Kak ompenenuTs TaHTEHC yIjla o MU YTO OH
XapaxkTepu3yer?

22.B kakux eQuHHMIIAX wu3Mepsercs Jo U Kakoi
dbuznyecKuil CMbICT UMEET TOT mapameTp?

23. Ha 4yeM ocHOBbIBaeTCs METOJl pa30ueHHs] KpHUBOM
pasroHa Ha CTyI€HYaTble CUTHAJIbI?

24. Kak mOCTpOUTh Ha KOMIUJIEKCHOW TUIOCKOCTHU

rogorpap AD®UX o6bekTa? Kakoit Heobxomumo asist
ATOTO MPOBECTH IKCIIEPUMEHT?
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25.Uem OOBSCHSCTCS BBIOOp JUANa30Ha YacTOT IS
MOCTPOCHHUS rojorpada B hopmyite

A .
Wy €| —; W =—
o T3
26. OnumuTe METOAMKY IIOCTPOEHHUsl rojorpada Ha
KOMIIIEKCHOM IIJIOCKOCTH A1 MHOTOMHCPUOMUMOHHBIX
00BEKTOB.

Hepeqeﬂb BOIIPOCOB NMPaKTHUKYyMa:

(e}
o

~
o

BbIXOOHOWU CUTHan

Ul
o

0 20 40 60
BXO4HOW curHan

1. Tloctpoiite kpuByr0 pasrona OY co cienyronmmMu
napametpamu To=10c, 13=2c.

2. Paccuwuraiite TPAEKTOPHIO HMMITYJIbCHOM
XapaKTePUCTUKU 3BEHA, €CIU MPOJOJIKUTEILHOCTh
BXOJHOTO uMmynbca 0,2 ¢, aMIuTyaa uMnyibsca 25
y.e. HauanbHoe 3HaueHHE BBIXOJHOW BEIUYUHBI
Y (0)=0.

3. Ha pucyHke npezacraBiieHa TPaeKTOPHsS HU3MEHEHHS
BBIXOJHOW BEJIMYUHBI MPU W3MEHEHUU TMOJOKEHUS
Baja Ha 10%. Yemy paBeH KOdQPHUIMEHT mepeaadu
o0wekTa?

Kpueas pasroHa OY

50

?——n

30 /
/
/

10

0 20 40 60

4. Ha pucyHKe IpeacTaBieHa TPACKTOPUS HU3MEHEHUs
BBIXOJIHOW BEJIMYMHBI NPU M3MEHEHUH I0JIOKEHHSI
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5.

10.

Basa Ha 15%. Yemy paBHa TOCTOSIHHAasE BPEMEHH
o0bekra?

P N W BN~ Ol

—

/

0O 10 20 30 40 50 60 70

[To xpuBO¥l pasrona ompenenutre KodHQUITMEHTHI
nuddepeHnInanTbHOro ypaBHEHUST 0OBEKTA!

Y,C

0.8

1. To 40 60 80 100 [

0.0

[TocTpoiiTe KpuBYIHO pa3roHa, IO H3BECTHOMY
ypaBHEHHIO auHaMuku oObekrta: 0,1Y'(t) + Y(t) =
2,5X(t).

Onpenenure BecOBYHO (YHKIUIO, MO HU3BECTHOMY
ypaBHEHHIO TuHaMUKH o0bekTa: 0,1Y'(t) + Y(t) =
2,5X(t).

[Tpunymaiite IPUMEPBI 00BEKTOB 0e3
camoBbIpaBHuBanHu | 1 |l mopsiakos.

ITo 3KCIIEPUMEHTAIIBHO M KpPUBOU pas3roHa
CTaTHMYECKOTO OOBEKTa YMIpaBIEHUS TOCTPOUTH
rojorpap ADYX.

ITo JKCIIEpUMEHTAIILHON KpHUBOU pasrosna
acTaTHUYecKoro OOBEeKTa YIpaBICHHUS TOCTPOUTH
rojorpap ADYX.

I1K-1.3

Brimosaasger
IIOJAITOTOBKY

MaTepruajioB JJIA

OT4YCTa

110

IlepeyeHb TeopeTHYECKHX BOMPOCOB:

1.
2.

Byl HaydHBIX TyOTHKaIIit
OTanbl TOATOTOBKHM  HAyYHO-UCCIEI0BATEIbCKOTO




CrpyKTypHBI

. [Inanupyemsle
1 DJIEMEHT
pe3ynbTaThl OueHouHbIE CpeCTBa
KOMIIETEHI!
oOyueHus
u
pe3yiabTaTam oTyeTa
obcnenoBaHus 3. CrpykTypa HaydHO-HCCIIEIOBATEIHCKOTO OTYETa
oObekTa 4. KynpTypa LUTUPOBaHUS M OCHOBHBIE TPEOOBaHUS K
aBTOMAaTHU3alNU UCTIOJIb30BAHUIO MCTOYHUKOB, IUTHPOBAHUIO H

COCTAaBJICHUIO CIIMCKOB JINTEPATYPHI
5. Kax odopmisiercss TekcToBas U rpaduyeckas 4yacTH
KYpCOBOTO IPOEKTa B COOTBETCTBUH C TPEOOBAHUAMU
CTaH/IapPTOB U METOJUYECKOTO YKa3aHUs.
6. Kak cocTaBUTh aHHOTAIMIO K KYpCOBOMY TPOEKTY?
UTto Takoe KiIroueBbIe ClIOBa?

Oo0uree 3ananue Ha KypcoBoii npoexT (Temsl KII B
Ipunoxenun 1):

1. [IpoBectu nH(GOPMALTMOHHBIHN MOUCK HAYYHBIX
HMCTOYHHUKOB MO 33/IaHHOM TeMe KypCOBOTO MTPOEKTA.
[Tono6parh HEOOXOAUMYIO TUTEPATYPY, IPOUUTATh U
MIPOAHATIN3NUPOBATh €€, MOJITOTOBUTh AHAJTUTHYECKHI 0030p
10 CUCTEMaM aBTOMAaTU3allu1 BEIOPAHHOTO
TEXHOJOTMYECKOro MpoLecca Ui 00bEKTa aBTOMATH3aLIH.

2. CocraBieHre MaTeMaTHUECKON MOIEIN OOBEKTa
ynpasnenust (OY). Beibop crarucTuueckux JaHHBIX, pacdeT
cTarnyeckou xapakrepuctuku OY MeTo0M HAauMEHbBIITUX
KBaJIpaTOB I10 HKCIIEPUMEHTAIbHBIM TJaHHBIM. Pacuet kpuBoi
pasroHa u omnpeJeieHne JUHAMHUYECKUX TapaMeTpoB
o0bekTa. CocraBlieHHe YpaBHEHUS TUHAMUKU U
nepenatouHoit pyHkuu OY.

3. Pa3zpabotka crpykrypHOit cxembl CAY TEXHOJOTHYECKOTO
napamerpa. OO0CHOBaHHBII BEIOOP 3aKOHA PETYIHPOBAHUS C
yuetoM napameTpoB OV U BuJa UCHOIHUTEIBHOTO
YCTpOUCTBA. YKa3aHUE MPUMEHSAEMbIX TEXHUUECKUX
CPEICTB: IaTYUKH, BTOPUYHBIEC TPUOOPHI, PETYIISTOPHI
(KOHTpOJUIEPHI), YCUITUTENN, UCTIOTHUTENIbHBIE MEXaHU3MBI,
PErYIHPYIOIINE OPTraHbl U T.I1.

4. PacueT KOHTYypa YNpaBJI€HUS B COOTBETCTBHH C
BBIOPAHHOM CTPYKTYpHOU CXeMOH, BKJItoYask OJIOK-CXeMy
QJITOPUTMA, pacyeTHble (JOPMYIBI U BBIOOP HauyaIbHBIX
YCIOBHM, py4HOI MOAPOOHBIN pacyeT 5-8 ToueKk U CpaBHEHUE
UX C KOMIIBIOTEPHBIM BapUaHTOM.

5. OnTUMHU3aLKUs KOHTYpa YIPABICHUS U aHAINU3 BIUSHUS
apaMeTpoB HACTPOUKH PETYIATOPA Ha KAYECTBO




CrpyKTypHBI

U DJIEMEHT
KOMIICTCHIIN
H

[Inanupyemsle
pe3ynbTaThl
oOyueHus

OneHouHbIE CpeICTBA

nepexoiHbIxX mporeccoB B CAY. OnpeneneHue onTuMaibHbIX
HacTpoek peryisaropa. McecnenoBanue nepexoaHbIX
IIPOLIECCOB B CUCTEME IIPU Pa3HBIX CKOPOCTAX
UCIIOJTHUTEJILHOTO MEXaHU3Ma, IIPU PA3HBIX 3HAUEHUSIX

k03¢ GUIeHTa TIepeladyl PETYIATOpa, BpEMEHH N30IpOMa U
np. UccnenoBanue CAY npu elicTBUM Ha CUCTEMY
Pa3IUYHbBIX BO3MYILEHUIN: OJHOKPAaTHOTO BO3MYIIICHMUS,
npetia cTaTHuecKo XapaKTepUCTUKH, TEPUOTUTIECKUX
BBICOKOYACTOTHBIX ITOMEX U T.II.

6. OPopMHTBH TEKCTOBYIO U TPAPHUECKYIO YaCTH KyPCOBOTO
MIPOEKTa B COOTBETCTBUU C TPEOOBAHUAMHU CTaH/IAPTOB U
METOAUYECKUMU YKa3aHUSIMU, B TOM YHCJIE:

— CocTaBuTh aHHOTAIMIO KyPCOBOTO MPOEKTA;

— COCTaBHTB CIIMCOK KJIFOUCBEIX CJIOB,

— OdopMutp pe3ynabTaThl  UCCIEIOBAHHS  TIO
TpeOOBaHUsM CTaHIAPTOB;

— CocTaBuTh CIUCOK IUTUPYEMBIX UCTOYHUKOB;

— IIpoBepuTh KypCcOBOU MPOEKT HA AHTUILIATHUAT.




6) HOpﬂ)IOK NMpOBEACHUSA l'[pOMG)KyTO‘lHOﬁ aTTeCTallui, II0Ka3aTe/IM 1 KPUTECPUH
OICHUBaAHUA:

[IpomexxyTouHas arrectanus o Jucuurinae «CUCTeMbl aBTOMATU3ALMU U YIIPABICHUS
BKJIIOYAET TEOPETUUYECKUE BOIMIPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS OOYYAIOIIMMUCS
3HAHW, U PAKTUYCCKUE 3aaHUSI, BBISBIISIONINE CTENICHb CPOPMUPOBAHHOCTH YMECHUN U
BIIQJICHUMN, TPOBOANTCS B (hopme dKk3amena (5 u 6 cemecTp) U B (GOpME BHITIOTHEHHS U 3aITUTHI
KYpCOBOTI'O ITPOEKTA.

DK3aMeH 10 JaHHOW JUCUUIUIMHE TPOBOJUTCS B YCTHOH (hopMe 1Mo 3K3aMEeHAITMOHHBIM
onseraM, KaXIbIl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OJTHO MPAKTUIECKOE
3a/laHue.

Tlokazamenu u Kpumepuu OYyeHUBAHUA IK3AMEHA.:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4aromuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD
C(OPMHPOBAHHOCTU KOMIIETEHIIUM, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKOE 3HaHUE
y4eOHOro Marepuaia, CBOOOHO BBIIOJIHAET MPAKTUYECKHUE 3aJaHHsl, CBOOOIHO ONEpUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopouioy» (4 6amra) — oOydarmuiicss JEeMOHCTPUPYET CPEAHUI YPOBEHB
c(hOPMHUPOBAHHOCTH KOMITETECHITHI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOTTYCKAIOTCS
HE3HAYUTEIIbHBIE ONIMOKH, HETOYHOCTH, 3aTPYTHECHUS IPU aHATUTHYICCKHUX OTEPAIIHSIX, IIEPEHOCE
3HAHWIA U YMEHUH Ha HOBBIC, HECTAHAPTHBIC CUTYaIUH.

— Ha OLICHKY «yJA0BJIEeTBOPUTEIBLHOY» (3 Oaia) — 00yJaronuiics JeMOHCTPUPYET MTOPOTOBBIH
YpOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIHIA: B X0/I¢ KOHTPOJIbHBIX MEPOTIPUSTHIA JOMYCKAIOTCS
OIITMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTACTHHBIX 3HAHHIA, YMEHHI, HABBIKOB, 00YyJarOIIHANCS
WCTIBITHIBACT 3HAUUTEIIHHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHUY 3HAHUSMHU U YMEHHSIMH TP UX
MEpPEeHOCEe Ha HOBBIC CHTYaIUH.

— Ha OIICHKY «HeYI0BJIETBOPUTEIbHO» (2 0asia) — 00y4aroIUiCs IEMOHCTPUPYET 3HAHUS
He 6o1ee 20% TeopeTHyecKkoro Marepuana, 10IMycKaeT CyIIeCTBEHHbIE OIINOKH, HE MOYKET
M0Ka3aTh MHTEJUIEKTyalbHbIe HABBIKW PELICHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «Hey/10BJ1eTBOPUTeIbHO» (1 6amt) —o0y4daronuiics He MOKET IM0Ka3aTh 3HAHUS
Ha YpOBHE BOCIIPOU3BEACHUS U 0OBsICHEHHS HH(OpMAaLIUK, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

ITlokazamenu u Kpumepuu OyeHUuearusl Kypcoeo2co npoexkma:

— Ha OIICHKY «OTJIHYHO» (5 6ann013) — IIPOCKT BLITIOJTHCH B COOTBCTCTBHUU C 3aJaHUCM,
O6y‘l&IOH.[PII>iCH IMOKa3bIBAET BHICOKUM YPOBCHBb 3HAaHUM HE TOJIHLKO Ha YPOBHE BOCIIPOU3BCACHUSA U
O0OBSICHEHHS I/IH(i)OpMaLII/II/I, HO W MHTCJUJICKTYAJIbHBIC HABBIKW PCIICHUA HpO6J’I€M " 3ajJa4,
HaxXO0XKJACHUA YHUKAJIBHBIX OTBECTOB K np06neMaM, OLCHKHU U BBIHCCCHU A KPUTHUYCCKUX CY)KIIGHI/II\/’I;

— Ha OIICHKY «XO0pOo1LI0» (4 6anna) — HPOCKT BBIINIOJIHEH B COOTBETCTBUH C 3aIAHUCM,
O6y‘l2lIOH.IHfICfI MMOKa3bIBACT 3HAHUA HC TOJIBKO Ha YPOBHC BOCIIPOU3BCACHUS U O0OBsICHEHUS
I/IH(I)OpMaI_[I/II/I, HO 1 UHTCJJICKTYAJIbHBIC HABBIKU PCIICHUA HpO6J'IeM " 3a1a4, HaXO0XXACHUA
YHUKAJIbHBIX OTBETOB K np06neMaM;



— Ha OIICHKY «Y/J0BJIETBOPUTEJILHO» (3 0alia) — MPOEKT BBIMOIHEH B COOTBETCTBUH C
3aJjaHueM, 0OydJaloUIMiics MOKa3bIBAET 3HAHUS HA YPOBHE BOCIIPOU3BENCHHS U OOBSICHEHUS
nH(pOpMaIINY, HHTEIJICKTYaIbHbIE HABBIKU PELICHUS IPOCTHIX 33]1ay;

— Ha OIICHKY «HeYy/J10BJIEeTBOPUTEIbHO» (2 Oaiia) — 3aJjaHne IpenojaBaTesisi BHIIOIHEHO
YaCTUYHO, B MIPOLIECCE 3AILUTHI paOOThl 00YyUaOLIUICS JOMYCKAET CYIECTBEHHbIE OIINOKHU, HE
MO>KET NIOKa3aTh UHTEJUIEKTYaIbHbIE HABBIKU PELICHUS [TOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «Hey0BJIeTBOPHUTEJbHO» (1 6aimn) — 3a1aHue npernoiaBareisi BbIIOJIHEHO
YaCTUYHO, 00YUYArOIUNCS HE MOYKET BOCIPOU3BECTH M OOBSCHUTD COJICPKAHNUE, HE MOXKET
[I0Ka3aTh MHTEJJIEKTyalIbHbI€ HABbIKM PELICHUS IOCTaBICHHOM 3a1a4u.



Ilpunoowcenue 3

MeToandeckue YKasaHUud 10 BBINNOJIHCHHIO MPAKTUYICCKUX paGOT o JIMCIUIIJINHE
«CHcTeMBI ABTOMATU3AllUU U YIIPABJICHHU

Lens npoBeaeHus NpakTUYECKUX pabOT: MpUOOpPETEeHNE IPAKTUUECKUX HaBBIKOB pacueTa
CUCTEM U KOHTYpPOB aBTOMATH3alMH, IOJArOTOBKA K BBIINOJHEHUIO KypcoBOoro npoekra. Ilocie
pa3bopa MoCTaBICHHON 3aa4M CTYJCHTHI CAaMOCTOSITEIIPHO BBITIOJHSIOT 3a/1aHusl. Pe3ynbTarer
paboThI 0GOPMIISIFOT B BUE OTYETa. B 0TUETE MPUBOATCS CXEMBI U rpaduKu, pe3ylIbTaThl
pacuéroB, TAOIMIIBI SKCIIEPUMEHTAIbHBIX JAHHBIX.

Cxembl 1 rpauKH BHIYEPUUBAIOTCS C UCIIOJIb30BAHUEM CTaHAAPTHBIX N300paskeHUM ¢
MIPUMEHEHUEM YePTEKHBIX HHCTPYMEHTOB. ['pauku U cXeMbI MOTYT BBINOJIHATHCS C TOMOUIBIO
rpaduyecKux KOMIbIOTEPHBIX POTPaMM, pacleyaThIBaThCsl U BKIIEUBATHCS IO BCEMY KOHTYPY B
OTYET.

Ilepeyenb MpakTHYeCcKUX padoT

1. CocraBneHune MaTeMaTHUECKON MOJIeIM OOBEKTa YIIPABJICHUS U pacyeT KPUBOM pa3roHa u
oTnpe/eNieHue JMHaAMUYEeCKIX TapaMeTpOB 0ObEKTA.

2. PazpaboTtka ctpykTypHO# cxeMbl CAY TEXHOJIOTHYECKOTO TapameTpa.

3. Pa3paboTka OI0K-CXEMBI AITOPUTMA M pacyeT KOHTypa YIPaBJICHUS B COOTBETCTBUHU CO
CTPYKTYPHOU CXEMOM.

4. OnTtumu3zanus KOHTypa yIpaBJieHUs U aHaJIU3 BIMSHUS TapaMeTPOB HACTPOUKHU
peryysiTopa Ha KauecTBO MEPEXOIHbIX mpoieccoB B CAY.

5. Hccnenoanume CAY mipu ACMCTBUU HA CUCTEMY BO3MYIIEHUN: OTHOKPATHOTO
BO3MYILIEHHUS, Apeida CTaTHUECKON XapaKTepUCTUKH, TEPHOIUUYECKUX TTOMEX.

Mpumep oghopmneHusa npakmuyeckoli pabomeor Nel:
CocmasneHue mamemamu4eckoli modesau 0bbekma ynpaessneHus U pacyem Kpueoli pa3e2oHa u
onpeodeneHue OUHaMUYECKUX napamempos obvekma.

st o6ecniedeHust 3¢(HEKTUBHOTO YIPABICHUS MPOIIECCOM HEOOX0IMMO UMETh HH(DOPMAITHIO
0 XapakTepHbIX 0coOeHHOCTAX oObekTa ympamieHUs (OY), KOTOPYH MOXKHO HOIYYHThb IMPHU
aHaJIN3¢ CTATUYECKUX U JIMHAMHYCCKUX XapaKTePUCTHUK.

3aBUCHUMOCTh BBIXOJIHOM BeNWYHMHBI Y (TeMmIeparypa B 30HE IOJOrPeBa) OT BXOIJHOIO
napamerpa X (monoxenue PO B ra3ompoBojie) B YCTAaHOBHUBIIEMCS pPEKHUME Ha3bIBaeTCs
CTaTMYECKOM XapaKTepUCTUKOM Mpoliecca U UMEET BHUJI CTaTHUECKO# 3aBucuMocTu. CraTuueckast
XapaKTepUCTHKA TO3BOJIAET OMPENEIUTh rpaHullbl yrpasisemoctu OV, T.e. B KaKux Ipeaenax
MOXET HU3MEHAThCA BBIXOJAHOW MapaMeTp TMNpU HM3MEHEHMHM BXOJHOTO IapaMeTrpa oOT
MUHUMAJbHOTO JIO MaKCHUMalbHOTO 3HaueHus. CTaTHueckas XapaKTepUCTHKA Bpallaroleics
M€Y IPU pa3IMuYHON NPOU3BOAUTEILHOCTH €YU MPEACTABICHA HA puUC. .

I[J'IH ONPCACIICHUA CTaTHUYECKOMU XapaKTCpUCTUKHA TCXHOJOTHYCCKOI'O mponecca
HCIOJIb30BAHbI JKCIICPUMCHTAJIBHBIC JAHHBIC, KOTOPBLIC IIOJYUCHBI B PE3YJIbTATC IMACCUBHOI'O
Ha6J'IIO,Z[eHI/I$I 3a UCCIICAYCMBIM MMPOLECCOM, C TIOMOIIBIO PETUCTPALIUN B OTTPCACIICHHBIC MOMCHTBI



BpPCMCHHU TCKYIIUX 3HAYCHHUH BXOOHBIX M BBIXOAHBIX IICPEMCHHBIX TCXHOJOTMYECKOTO IMpoHecca
(xpoHOMETpaAX TIpoLIecca).

OynkimoHanbHas 3aBucuMoctb Y = f(X) , onpenesnsironas ¢ onpeaeieHHON T0CTOBEPHOCTHIO
HaJIMYue CTaTHUCTUYECKOM CBSI3M MEXIy NepeMeHHbIMH X M Y, Ha3bIBAaeTCsl TEOPETUUYECKOU
nuHuen perpeccuu. OmnpeneneHre BUa YpaBHEHHs] TEOPETUUESCKOM JIMHUU PETPECCUU SIBIIACTCS
OCHOBHOM LIEJIbI0 PETPECCUOHHOIO aHanu3a. JIMHUs perpeccuu pemniaeT BOIPOC MHTEPHOJIALUY,
T.€. HAXOX/ICHUS 3HAYeHUH (QYHKIIMN BHYTPU HEKOTOPOTO MHTEpBAJIA 3HAYCHUN apryMeHTa U HE
OILICHMBAET TEYEHHE IIPOLIECca BHE 3TOTO HHTEPBAJIA, T.€. HE PEeIIaeT IpoOIeMy IKCTPAMOIALUY.

1000
PraoMm

Vs /,/ Pmax

900

O\
\

g
N,
\

N

=

=
\

h
=
N

300 / //
w|
7~

0 10 20 30 40 50 60 70 80 920
Xoa IIM, %

Temmnepatypa B meuu, °C
.
=
=
™

Puc.1 CraTtnyeckas xapakTepuCTHKa BpalllatolIeics eun

Pacuér TeopeTnueckoil IMHUU PErpecCHy BBIOIHIUM METO/I0M HaUMEHBIINX KBaJPaToB, CyTh
KOTOPOTO 3aKII0YaeTcs B MUHUMU3auu QyHKIUH ycioBue (2.1):

n
R 2 .
Z:(Yi - Y(xi)) — min, 1)
i=1
e N — 4ucio SKCIepUMEHTaNbHbIX Touek N=1,2,3...;

Y — 3KCIIepUMEHTAIIbHOE 3HaYeHHUE pH X=X ;
Y (Xi ) — opauHaTa TMHUU perpeccuu npu X=X .

J11s onry4eHus TUHUU PErPECCUH HETMHEWHBIX 00bEKTOB, UCTIOIB3YIOTCS MTOJIMHOMBI BTOPOI
u OoJiee BBICOKUX cTeneHel. PacueT koaduiimeHToB NoarmHOMa NPUBECH B MpHiIokeHnu A. J{s
anMpOKCUMAIIUU CTATUYECKON XapaKTepUCTUKH ObUT BHIOpAH OJTUHOM YETBEPTOM CTEIEHHU.
[Tony4yeHHbIE TUHUM PErPECCUU JIJIST HOMUHAIBHOU MTPOU3BOJUTENBHOCTH M1€YU ONKMCHIBACTCS
ypaBHeHUEM (2.2), a 17151 MaKCUMAJIBHOM MPOU3BOIUTEIHHOCTH MeUu ypaBHeHHEM (2.3):



Y =26,80 +4,81:x + 0,50-x* —0,01-x° +3,28:10°x*, 2)

Y =25,45+2,76:x + 0,44x* —0,01-x> +2,2810°x"* . (3)

B npoun3BoACTBEHHBIX YCIOBUAX TEXHOJIOTUUECKHE MPOIIECCHI 00J1aIal0T UHEPIIUOHHOCTHIO U
3ama3plBaHUEM. JTO O3HAYaeT, YTO IOCJIe HM3MEHEHHUs Kakoro-iaunbo ¢akropa (mapamerpa)
KOHTpOJIMpyeMasi epeMEHHAasi U3MEHSIETCSl He MTHOBEHHO, a M0 HEKOTOPOU TpaeKTopuu. B aTtom
Cllydae 3aBUCHMOCTb MEX]Iy BXOJHBIMHU W BBIXOJHBIMHU MapaMeTpaMu HCCIEAYEMOTO IMpolecca
onpenensercs mupGHepeHIINATBHEIMI YPaBHEHUSMHU, YUUTBHIBAIOIIMMH JIHHAMHUKY W3MCHCHHSI
BBIXOJIHOTO mapamMeTrpa. COCTOsTHUE U TOBEJCHUE CUCTEMBI YITPABJICHUS B TIEPEXOHBIX PEKUMAX
ompenensieT €€ JAMHAMUYECKHE CBOMCTBA. J(MHAaMHUYeCKHE€ CHUCTEMBI MOTYT OBITh OIHCAaHbI
TUHEeUHBIMU U epeHIIaTbHBIMU  YPAaBHEHUSIMH, BBIPAXKAIOMUMUA (PYHKIIMOHAIBHYIO CBSI3b
MEX/Ty BXOJaMH U BBIXOJaMHU.

Ha puc.2 uzobpaxena nuHamuueckas xapakrepuctuka OV cHsTas 3KCHEPUMEHTANbHO MPU
W3MEHEHUHU TIOJIOKEeHHs perynupyromero oprana Ha 10% (¢ 50% na 60%) mis HOMHHAJIBHOU
MIPOU3BOIMTENBHOCTH M€4YH (TOUKH Ha rpaduke), U pacueTHasi KpuBasi pa3roHa (CIUIOIIHAs JIMHUS
Ha rpa¢uke). [To mosy4eHHBIM ONIBITHBIM JAHHBIM BHIHO, YTO KPUBasi pa3roHa UMeeT S-00pa3HbIi
BUJI, CJI€I0OBATENIbHO, /Ul ONpeAeTeHUsl TPACKTOPUU KPUBOW pasroHa MOJIENH PAacyeT BEIEM C
OMO1IbI0 UG depeHInaTIbHOTO ypaBHEHUSI BTOPOro nopsiaka gopmyna (2.4):

2
0 % + 61 % + 62YH(‘L’) = f[X ()], 4)
T 0O (o)

TZ€ By, B1, B, — KO3 urmenTs! quddepeHInanbHOro ypaBHEHHUS.

Pemenne muddepennmanpaoro ypasaenus (2.4) umeer Bun dpopmyna (2.5):

T T

T T T T
Y(r)=(1+— 3 ¢ 3 4 00 o 00).K AX+Y (z), )
T -1 T, —1T 06 H
00 3
re T, — BpeMs 3anasabiBaHus OY, MuH;
Tos — moctosinHas Bpemenu OY, MuH;
Ko — koadbdunment nepenauu OV, °C/%;
AX — U3MeHEHHe TIOJIOKEHUS PETYIHPYIOIIETo oprana, %o;
Y — HavanbHas Temnepatypa B OV, °C.

[Ipu moiIcTaHOBKE SKCIIEPUMEHTANIBHBIX 3HAYEHUH B opmyity (2.5) mosryduM ypaBHEHHE
(2.6) st onpeieNIeHNs pacyeTHOM TPaeKTOPUH KPUBOM pasroHa:

_ __=
2,5 _1,14'6 20,5

Y(t)=(1+014-e )-12,50-10+ 725 ©)
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Puc.2 Kpusas pazrona Bpamaroniencs neuu

Bapeupys Bpems (1) B hopmye (6) mpu HEM3MEHHBIX: TIOCTOSTHHOM BpeMeHH 00bekTa (Tos),
BPEMEHH 3ama3/bIBaHus 00bekTa (T;), U Kodpduinmente nepemaun oobekTa (Kos) momydrmm
pacueTHyI0 TPaeKTOPHUIO KPUBOM pasroHa.

[To nuHaMuyecKoi XapakTepuCTUKE 0OBEKTa yIpaBICHUs OINPeIeTIeHbl BpeMsl 3ara3IbIBaHUs
00beKTa (T;), mocrosiHHas Bpemenu oobekrta (T,) u koaddunment nepenaun 00bekTa (Kog): T =
2,50 mun; Tos =20,50 mun; Ko = 12,50 °C/%HUM.

Ilpumep ogpopmnenus npakmuueckoii pavomor No2:
Paspabomka cmpykmypnou cxemvr CAY mexunonocuueckoeo napamempa

CAY COOTHOIIEHHMEM PacxolioB TOIUIMBO - BO3AYX B 30HE€ HarpeBaTelIbHOW Ie4H
npeacraBieHa. Pacxon tomnumBa Bemymui mapamerp (u sBisieTcss BosmymieHueM st CAY
COOTHOIIEHUS), pacxo] ra3a BeAOMbIi nmapamerp. s ympaBieHHUs COOTHOLIEHHUEM TOILTUBO —
BO3JIyX BBEJEM MapaMeTp ko3 UIMEHT pacxoaa Bo3ayxa o
:vvi | @

r
rne Vr — g uccnenoBanus nosenenust CAY pacxon raza HeoOXOIMMO IPOU3BOIBHO BHIOMPATH WITH
PacCUNTHIBATD, IS YIIPOIIEHHUS PACYETOB PACXOJ Ta3a IMPUMeM MOCTOSTHHBIM V- =5530, M/

Ve= -19071,43+3416,41 Xy -53,07(X HM)2+0,29(X I/IM)3_ pacxom Bo3myxa OyneM ONpenensiTh II0
ypaBHEHHIO, M°/d;

o

L=10 — crexuomerpudeckuii KO3PPUIUEHT COOTBETCTBYIOMNN 00HEMHOMY KOJIHYECTBY HEOOXOIUMOTO
BO3/yXa JUIS CKUTAHUS OJHOTO OObheMa IMPUPOTHOTO Ta3a

Jlnst ynpaBiieHUsi COOTHOLIEHHEM TOIUIMBO — BO3AYX HEOOXOIMMO MOAJEPKHUBaTh 0.=CONSt,
YTO JOCTUTAETCS U3MEHEHNEM TI0JIOKEHUS 3aCIIOHKU Ha BO3AYXOIIPOBOJE.

CrpykrypHas cxema CAY coaepxur 6 3BeHbeB M 2 sneMmeHTa cpaBHeHHMs. OY (30Ha
HarpeBaTeIbHOM [eYM) COCTOUT U3 TPEX 3BEHbEB, Ha pUC.| BbIJeNeH MyHKTUPOM. [lepBoe 3BeHO —
dyuxuunonanbaoe Y=f(Xyv) B KOTOPOM OCYIIECTBIISIETCSI PacUeT CTATHYECKOTO 3HAYCHHS 0 110
dopmyne (2). Bropoe 3Beno Wi(p) — MHEpIMOHHOE 3BEHO TEPBOTO TOPSIKA MOICTHPYET
MHEPLHUI0O B CAaMOM TEXHOJIOTMYECKOM OOBEKTE CBA3aHHYIO C JUIMHHOM M KOHCTpYKLHEH
BO3JIyXOIPOBOJIa MEXKIY PACXOAOMEPOM M 3aCIIOHKOM a TaKKe€ CKOPOCTHIO ABMKEHHUS BO3/1yXa B
TpybomnpoBoe. MHepurnoHHOCTh 3BeHa mepBoro nopsiaka Wi(p) mpumem paBHOW MOCTOSTHHOM



Bpemenn Tog. Tpetbe 3BeHo OV ¢ nepenatounoi Gpynkuueit Wo(p) Moaenupyer WHEPIHIO TIPU
nepeaaye M3MEpUTENbHOW HMH(GOpMAIMU: CUTHAIAa O PACcXOJ€ BO3AyXa MO IMHEBMATUYECKUM
TpyOKaM, HMHEPUHOHHOCTBIO JaT4YMKa, BTOPUYHOTO MPUOOpa, JMHUN CBA3H. MHEPIMOHHOCTH
3BeHa W»(p) npumem paBHOM BpeMeHH 3amna3zpiBanus 13 B OY.

r— - iy ~ = — - T T T T T T T T AN a
Xum : Y Y 2 : Zy

I Ll » Ll I »

[ S— O S— ) sus— I

M P3 A

Xum U \
o u* U € Zset
9Co 9C,

Puc.1 CtpykrypHas cxema Jiis pacdera KOHTypa yIPaBJIEHUS C TUITOBBIM PETYIATOPOM
1 UM nocTosiHHON CKOpOCTH

Jlnist ynpaBieHHsi COOTHOIIEHUEM TOTUTUBO — BO3IyX HEOOXOAMMO TOAIePKUBATh 0/=CONSt,
YTO JIOCTUTAETCS] H3MEHEHUEM ITOJIOKEHHSI 3aCJIOHKH Ha Bo3ayxompoBose. Ha puc.1 BBeneHs
crnenyrone 0003Ha4eHMs (YaCTHBIE 3HAYEHUS JUTsl PUMepa yKa3aHbl B CKOOKax):

e  Xym — nonoxenue Basia UM (ycinoBHOE M0JI0’KEHHE 3aCJIOHKH Ha BO3yXOIpPoBoie), %;

e Y — ycTaHOBUBIIEECs 3HAYCHUE peryaupyeMoil BearnuuHbl OV 1o cTaTHYecKOn
XxapakTepucTuke (ko3 uiueHT pacxoaa Bo3ayxa o);

e Z; — nmpoMexyro4Has Benuunna, °C;

e 7, —pacyeTHOe 3HaYCHHUE peryaupyeMoi BenununHbl OV (IeiicTBUTENBHOE 3HAYCHHUE (L B
TEKYIIUH MOMEHT BpeMeHH t);

e /set —3amaHHOE 3HAYEHHE peryaupyemoii Bennuunbl OY (3a1aHHOE 3HAUYCHUE
k03 duIMeHTa pacxoia Bo3ayxaa);

e g =/7set—Z,— curHan paccoriiacoBaHus (OIIHOKH);

e U — ynpasnsoniee BO3ICHCTBIE HA BEIXOE PETYIsATOpa, %o;

o U*=U - Xym ynpasisioiiee BO3ICHCTBUE C YUETOM 0OpaTHOM CBSI3U MO MOJIOKEHUIO
Bana UM, %;

® © — 3HaKOBas MepeKiIroYaromas GyHKIHS, ONpeIesIolIas HarpaBieHue Apkenus UM,
o =[1;0;-1].

Mpumep ogpopmneHusa npakmuyeckoli pabomeor Ne3:
Pa3paboTKa 6/10K-CxeMbl aATOPUTMa U pacyeT KOHTypa yrnpaB/ieHunn
B COOTBETCTBUU CO CTPYKTYPHOMN CXEMOW



brok-cxema anroputMa mporpamMmbl MpuBeaeHa Ha puc.l. JlaHHBIH BapuaHT OJOK-CXEMBI
MOJIXOJMT JUI1 KOHTYpPA PEryJIMPOBaHUS TEMIIEPATYPhl B HArPEBATEIBHOM ra30BOM M€Y H.

Hauvano

BBoaMm napameTpbl
obbekra: al, a2, a3,

TeKYLMX 3Ha4YeHNnn
a4, a5, T1, T2,XH, Y3 Y, 71,72, dZ1, dZ2

Bbluncnexve

BBOAWMM HacTpOMKK:
Kp, Tus, Kum, dZH,
dT

™n.rm=t3n.rn

Z2=7T1eK Z2=73an

Bbluncnexue
nonoMxeHne Bana
NM: X

Bbluncnenue:
E F, Up, U'

UM pocTuraet KOHUEBbIX

o U'>duU'n/2
BbIK/tOYaTenei

ABWXKUTCA

U'>duU'w/2

HeT

aa
WM pocTturaet KOHUEBbIX

BbIK/tOYaTenen

KoHew,

Puc.1 Bbiok-cxema nporpamMMbl pacyera InepexoaHbIX MPOLECcCOB
B KOHTYpE PEryJIMpOBaHMs TeMIIEpaTypbl

HpI/I moCJaICAOBATCIIbHOM COCAMHCHUU [ABYX OJ3JICMCHTAPHBIX 3BCHLCB IICPBOI0O IOpsAAKa MOXKHO

MOJYUYUTh YHAOBJICTBOPUTCIIbBHYIO MOJCIL PCAJIbHOIO o0BeKTa u MMpOU3BECTU pPaACUECT C HpHeMJ'ICMOfI
TOYHOCTBIO.



1 1
W(p)=——— W, (p)=————
(p) T el ,(p) ol o

Jlns pacuera MHEPUMOHHOCTEW MPUMEHUM Metoa OJinepa, dopmynsl (4). 3amaaum mar
TMCKpPETH3alMK 1Mo BpeMeHH At, Tak 4ToObl OH OblT Kak MUHUMYM B 10 pa3 MeHble BpeMEHH
3ana3apiBanus OY 13. 3arem BbiOpaTh HawanbHbie ycinoBus Z1(0)= Zy(0)= Y=f(Xo) u AZ1(0)=
AZy(0)=0. BoiOpatrp 3amanHoe 3Hauenue Zset. Ilo maram depe3 wumHTepBanm BpemeHH At
pacCUMTHIBATh MOCICIOBATEILHO 3HAUYCHHS BeMMuMH AZj, Zi, AZ(t), Z; no Tex mop mnoka He
3aKOHUYUTCS MEPEXOAHBIN MPOLIECC B KOHTYPE.

2Z0-N0)-20= az,0-[20-2,01 (2)
Z,(t+At)=2,(t)+ Azlo(lt;) Z,(t+At)=2Z,(t)+ Azzgt)

B npou3BOACTBEHHBIX YCIOBHUSAX KPUBYIO pa3rOHa CJIOKHO IOJIY4YUTh, TaK KaKk HE Bceraa
yZ1aeTcs BBIJICIUTh MOMEHT BHECEHHUSI CKAUKOOOPa3HOTO0 3aJIa0Iero CUrHalla Uik OT(PUIBTPOBATH
peakinuu oOBEKTa Ha TEXHOJOTMYecKHe Bo3MylleHusa. [losromy pans co3gaHust Monenu
JMHAMHYECKUX CBOMCTB 00BbEKTa HEOOXOAMMO B MHCTPYKLHHU IO AKCIUTyaTalluM WM MAcHopTe
M3MEpPUTENBHOTO Mprbopa HAMTH Cpelu MPOUYHMX XapaKTEPUCTUK HHEPIIMOHHOCTD JaTYUKA.

Curna ¢ Beixosa OV Z,(t) moctynaer Ha BXo diieMeHTa cpaBHeHus JC1, Ty/a e MoaaeTcst
curnan 3amanms Zser(t). Ha Beixome osmemeHTa  cpaBHEHHS  (OPMHPYETCS  CHTHAI
paccornacoBanus £(t), paBHBIM Pa3sHOCTH MEXIy TCKYIIMM 3HaucHHEM Ko3(duimeHTa pacxoaa
BO3/lyXa U 3aJaHHBIM 3HAYCHHEM.

3aKoH peryJIupoBaHus B OOIIEM BHJIC IIPEACTaBICH (DOPMYITON:

Ut)=K,| elt)+——F(t)+T,D(t)|+U,, 20

u3
elt)—elt—At
F(t)=F(t—At)+ &(t)At D(t):M
At (3)
rae  Up=Xo — HayalbHOE MOJIOKEHHUE BBIXOAHOTO Bajla UCIIOJHUTEIBHOTO MEXaHU3MA;
Kp — koappurment nepegauun perynsaropa paccuuraem mno popmyse (1);
Tuz — BpeMst H30[]poMa, ONpeeNsIioNIee BEMMYUHY HHTerpaibHol yactu F(t) mo oTHOmeHuo K
nporntoproHanbHOi gacTw, mpuMeM F(0)=0 u Ty;3=Top;
Tr — BpeMst ipeIBapeHusi, XapaKTepU3yeT CTereHb BausHus auddepernupyromieit yactu D(t), mpumem
D(O): € (O)/At u TH:T3.

Curnan ynpasisitoriero Bosaeiicteust U(t) moctynaer Ha Bxog DCo, rie CpaBHHBACTCS C
TeKyIuM mostoskerreM Baaa UM: U*(t)= U(t) - Xym. CKOppeKTHPOBaHHBIN CUTHA
yrpasJstroriero Bo3aeiicteus U*(t) mocTymaeT Ha BXo peneitHoro snementa PO, rie
orpesensieTcs HanpasieHue aBrkeHus M. 3Hak nepekiroyaromnieit pyukiun o(t) onpenessiercs
0 YCITOBHIO:

+1, npu U'(t) > dZ;;
o(7) = 0, mpu — dZ, < U'(t) < dZy; 4)
-1, mpu U'(x) < —dZ,,



rie dZ, — 30Ha HeYYBCTBUTENBHOCTH TEPEKITIOYUAOIIETO perte.

B npombinuieHHOCTH UCnONb3y0TCsS FIM OCTOSHHOM CKOpOCTH

Kum = const. Eciu o(t)=1 UM nBmxkercs B ctopony «6ombiie», o(t)=0 UM nenonswmxen, o(t)=-1 UM
JBIDKETCS. B CTOPOHY «MeHbIIe». [loaTomy monoxenue BbIxomHoro Bajma MM Ha crienyromieMm miare
orpenensercs mo Gopmyiie:

X U+ AL = Xy, () + 0K ), AL, (5)
rae At — mar quckperusanuu, Ky — ckopocts UM.

[To dopmymnam (2)-(5) ObuIM paccunUTaHbl BCE CUTHAIBI, 0003HaYEHHBIE HA pUC.] U KOHTYp
yOpaBJeHUs] 3aMKHyJCA. Termepb HEOOXOAMMO TMEPEeHTH Ha CIAEAYIONMNA MIar M0 BPEMEHH U
MPOU3BECTH PAaCUYET B TOM K€ MOPAJKE IO TEX MOP MOKa MEPEXOHBIA MPOIECC B KOHTYpE HE

3aKOHYUTCH.
Tabmua 1

Pacuer nepBrix 10 Todek mepexomHOro mporecca [Uisi  KOHTYpa peryaupoBaHus TEMITEPaTyphl
T X Y Z; Z, AZy | AZy | Zyuun E F Up U c
0 |[70,00| 12254 | 12254 12254| 0,00 [ 0,00 (12254 | 49,6 | 49,62 | 3,75 [ 3,75 1
1 | 7159 | 1247,4| 12254|12254| 0,09 | 0,00 {12254 | 49,6 | 99,25 | 3,78 | 2,19 1
2 | 7317 12693 | 12255(12254| 0,18 [ 0,00 |12254 | 49,6 | 148,87 3,80 | 0,62 1
3 | 7476 | 1291,2| 1225712254 027 | 0,00 |12254 49,6 | 198,49 3,81 | -0,95 | -1
4 (7317 ] 12693 12259(12254( 0,18 | 0,00 |12254 | 49,6 | 248,12 ] 3,83 | 0,65 1
5 | 7476 | 1291,2| 1226112254 027 | 0,00 |12254 | 49,6 | 297,74 3,84 | -092 | -1
6 |7317| 12693 1226412254 0,18 [ 0,00 |12254 | 49,6 | 347,36 | 3,86 | 0,69 1
7 | 7476 | 1291,2| 12266 12254 027 | 0,00 |12254 49,6 | 396,99 ( 3,88 | -0,89 | -1
8 |7317| 12693 1226812254 0,18 [ 0,00 |12254 | 49,6 | 446,61 3,89 | 0,72 1
9 | 7476 1291,2|1227,0(12254| 027 | 0,00 |12254 | 49,6 | 496,23 [ 3,91 | -0,86 | -1
10 | 73,17 | 12693 | 1227,3( 12254 0,18 | 0,00 |12254 | 49,6 | 545,86 3,92 | 0,75 1

IIpumep odopmiiennsi npakTUIecKoil padoTnl Ne4:

OnMmumMu3ayua KOHMypa ynpasaeHus U aHaaAU3 8aAUAHUA Napamempos HacmpoUkxu
peayaamopa Ha Ka4ecmeo repexodHsix npoyeccos 8 CAY

C IIOMOIIIBIO MaTeMaTH4eCKOn MOACIN ObLIU IMOJIYYCHBI MICPEXOAHBIC MTPOUCCChl CUCTCMBbI
PeryiinpoBaHud TCMIICPATYPhI B 30HE IMOJOTpEBa €YU TP U3BMCHCHHHU 3a/IaHUS U HAIPY3KH I1€YH,
10 KOTOPBIM ObLIH OIIPCACJICHBI ITOKA3aTCJIN KauCeCTBA.

B npouecce necnenoBanus CUCTEMbl aBTOMATUYECKOTO PETYIMPOBAHUS TEMIIEPATYPhl B 30HE
MOJIOTPEBA MEYM M3MEHSAJIOCh BpeMsl M30JipoMa peryiastopa, Ko3hGUIUeHT peryiasaTopa, Bpems
IIPEIBAPEHUS U CKOPOCTh UCIIOJHUTEIBHOTO MEXaHU3Ma.



Tabauua 1

Iloka3zatenu KadyecTBa Ipu pa3jM4HOM BpCMCHHU U30ApOMa

N3menenue 3ananus V3MeHeHre Harpy3ku
Ty, MUH
o, % T1, MHH Tp, MUH o, % T1, MHH Tp, MUH
24,60 5,40 14,00  |6oxee 80,00 — 68,00 68,00
20,50 8,10 13,50  [6oxee 80,00 — 64,00 64,00
16,40 14,90 12,50 66,00 — 65,00 65,00
12,30 21,60 11,90 60,00 13,30 25,00 30,00
8,20 33,80 12,00 80,00 35,70 23,00 42,00
4,10 59,50 10,00 80,00 61,50 17,00 44,00
90 70
D 80 . 70
80 |—frr= 05
20 Qail® s °Tm = Pt 60 .
50X 60 o
§ 60 g o \ /, 50 us,
> 50 08 350 \ a0 &
: / S 2 40 \ 3 g
249 d 08 & \ - 30 E
@ /'/ - :J.J_ @ 30 v.7¢ s
20 C 2 —Lﬁ__ 20§
10 ',::l—“l':| L 20 p.d 2| 8
0 0 0 L ———¢ / 0
2460 2050 1640 1230 820 4.10 2460 2050 1640 1230 820  4.10
Bpemsi M3oapoMa,MuH Bpemsi n3oapoma,MuH
a) 6)

1 — mepeperynupoBanue, 6; 2 — BpeMsl TOCTHKEHUS 33JaHHOTO 3HAYCHUsI TEMIIEPATYpPHI, T1;
3 — BpeMsl OKOHYAHHUSI PETYIUPOBAHMUS, To.
Pucynok 1 — [lokazarenu kauecTBa MpH pa3aIMyHOM BPEMEHHU HU30/IpOMa:
a) peryJiupoBaHHe M0 33JaHNI0; 0) peryIupoBaHUE 10 Harpy3Ke

C yBenuueHHWeM BpEMEHH H30JpOMa YMEHbBIIAETCA TMepeperyaupoBanue aias 000oux
BApUAHTOB pPabOThl CUCTEMBbl. BpeMs MOITHOTrO peryiupoBaHUS yYMEHBIIAETCS, A0 3HAuYCHUs
BpeMeHH u3oapoma paBHoro T,,=12,30 MHH, a TOTOM pPe3KO BO3pacTaeT B 000ux ciuydasx. Bpems,
3a KOTOpO€ TemIiieparypa B I€YM JOCTUTAaeT MEpBbIil pa3 3aJaHHOTO 3HAUEHUS OCTaeTcs
MPAaKTUYECKH HEU3MEHHBIM [UIsl PETyJUMpPOBaHUSA IO 3aJaHUI0, a 10 W3MEHEHHUIO Harpy3Ku
YBEJIMYHUBAETCS C YBEIMUYEHHEM BPEMEHU M30/IpoMa. TakKe C yMEHbILIEHUEM BPEMEHHN U30poMa
MOSIBJISIIOTCSL KOJieOaHusl B crcTeMe perynupoBanus. Haubonee ontuManbHOE BpeMsl U30poMa
Tuw=14,35Mmun.




Tabnuma 2
[Mokazarenu kadecTBa Mpu pa3IndHOM KOd((ULIHEHTE perynsaropa

N3menenue 3amanus N3MeHnenue Harpy3ku
K,, %/°C
o, % T1, MHUH To, MUH o, % T1, MHH Tp, MUH
0,82 35,00 10,00 75,00 14,00 16,00 80,00
0,59 35,00 10,00 32,00 10,00 18,00 65,00
0,43 26,00 10,00 54,00 10,00 21,00 78,00
0,33 23,00 11,00 52,00 11,00 24,00 82,00
0,30 22,00 12,00 60,00 13,00 25,00 30,00
0,16 17,60 17,00 6oxee 80,00 27,40 41,00 6onee 80,00
ZZ 3 40 . 20 i1 30
— T 359 1 — > |
K s 80 / P
70 N 30 & 70 s
S 60 \ 25 <] T 60 20 T
> 50 — g = g
2 T 1 05 g% \ | 2 15 &
240 -— \0— & 2 40 & o
« - 158 @ N ) o
30 c o 3 Ne o——"1 Y / 108
20 _2- 10 *—.'——'( g
/. 20 .——P L 5
10—l .—-—If’ 5 10
0 0 0 0
0.82 0.59 0.43 0.33 0.30 0.16 0.82 0.59 0.43 0.33 0.30 0.16
KoadpcbmumeHT perynstopa,%/°C KoadpcomumeHT perynsartopa,%/°C
a) 6)

1—-  mepeperynupoBaHue, G; 2 — BpeMs JOCTHKEHUS 33JJaHHOTO 3HAYEHUS TEMIIepaTyphl, T1;

3 — BpeMsl OKOHYAHUSI PETYIUPOBAHMUS, To.

Puc.2. [lokazarenu kauecTBa MpH pa3aIndyHOM Kod(dduinenTe peryiasTopa: a) peryJinupoBaHue o
3a/laHuIo0; 0) perylMpoBaHue 1Mo Harpy3Ke

C ymeHbllIeHHEM 3HaUeHUS! KO PUIIMEHTa PEryIsITOpa yMEHbIIAeTCs MepeperyaInpoBaHue B
cucreMe, nocie 3HaueHus koddunuenta perynuposanus Ky=0,33%/°C nepeperymupoBaHue
PE3KO BO3pACTaeT TOJIbKO MPHU YBEIWYEHUH Harpy3ku. BpeMs AOCTHKEHUS 33JaHHOTO 3HAUYCHUs
TeMIepaTypbl YBEIMYMBAETCS B OOOMX Ciydasix, a BpeMs IOJHOTO PEryIMpOBAaHUs CHayaia
YMEHBILIAETCH, Haubonee ontumanbHblil K03 duIiueHt

perynaropa paseH K;=0,33%/°C.

a TIOTOM HAYMWHACT BO3pACTAaTh.

C yBenMYEHHEM CKOPOCTH HCIOJHUTENIBHOIO MEXaHU3Ma NEepeperyaupoBaHUE U BpeMs
JOCTHDKEHHS] 3aJaHHOTO 3HAYEeHHs] TEMIIepaTypbl B OCTAalOTCA MPaKTUYECKU
HEU3MEHHBIMU TMpPU PETyJIUPOBAHUM MO 3aJaHui0. [l perynupoBaHus TIO Harpyske
MepeperyimpoBaHue U Bpems T; yMeHbmatorces 10 K,,=95,24%/MuH, a mocne 3Toil cKopocTu
YBEIMYMBAIOT CBOE 3HAU€HUE. Bpemsi MOoNMHOro peryaupoBaHUsl YMEHBIIAETCS C YMEHbIIEHUEM

CUCTEMC



ckopoctu UM no 3nauenus K,,=95,24%/MuH, a mpu nanpHEHIIeM YMEHBIICHHH CKOPOCTH

YBEJIMUUBACTCS I 00OMX CiIydaeB perynupoBaHus. Hawmbonee ontumanbHas CKOPOCTh
HCIOJIHUTENbHOTO Mexanu3Ma K,;,=94,10%/muH.

C yMeHbIIEHHEM 3HAUYEHHS BPEMEHU IIPEIBAPEHMS, 3HAUEHUs I[I0Ka3aTeled KadecTBa

CHUCTCMBbI IUIA PETYIIMPOBAHUA 110 3aIJaHUTO ITPAKTUYCCKU HC U3MCHAIOTCA. I[JISI peryiupoBaHus 1o

Harpy3Ke ¢ yBEJIMYEHHEM BPEMEHU IIPEIBAPEHUS PACTET NEPEPEryINpOBaHUE, BpEMs T CHadala
YMEHbILIAETCs, a IOTOM yBenuuuBaercs U npu T,=2,00MuH yxxe He n3MeHsercs. Bpems nonaHoro
perynupoBanusi B uHTepBase BpemeHu oT T,=2,50mun no T,=1,00MuH wusmeHnsercs He

3HA4YUTENbHO, a 3a IpeJesaMHi 9TOr0 MHTEpBaja NPOLecC MEPEXOIUT B KOJICOATEIIbHBIA PEXKUM.
Haubosee onTrmManbsHOE Bpems npenBapenus paBHo T,=1,50MuH.
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Bpems,muH

0) perylupoBaHue 1o Harpy3Ke

Puc.3. Hepexoz[HLIe MMPOLECCHI ITPU OINITUMAJIBHBIX HaCTpOﬁKaX CHUCTCMBI

IIo MMOJIYYCHHBIM Fpa(l)I/IKaM MoKa3aTeliell KayecTBa CUCTEMBI MOXKHO CJielIaTh BBIBOJ, 4YTO

HanbOoJIee 6HaFOHpI/I}ITHOC TCUYCHHUC TICPCXOJHOTO IIpoLecca Npu peryJaupoBaHu 1O HAIrPy3KEe U



3aJIJaHUI0 O0eCTIeunBaeTCsl MpU BpeMeHu u3oapoma T,,=14,35MuH, koddduimenTe perynsrtopa
K,=0,33%/°C, Bpemenu npeasapenust T,=1,50MuH U CKOPOCTH HCIOIHHUTEIBHOIO MEXaHH3Ma
Ku=94,10%/Mun.

Jlnist onTUMabHBIX HACTPOEK IMOCTPOEH MEPEXOAHBIN MPOILIECC B CHCTEME PEryJupoBaHUs 10
M3MEHEHHIO 33J]aHWs ¥ W3MEHEHHWIO HArpy3KH MeYd PUCYHOK 3, W ONpEIeNCHBl MOKa3aTeln
Ka4eCcTBa CHCTEMBI PETYITHPOBAHMUS.

IToka3aTenu kadecTBa CHUCTEMBI T pEryJIvpoBaHusd 110 3aJaHUTO:
6=18,20%; 1, =11,50wmun; T, =60,00 Mum.

[TokazaTenu kayecTBa CUCTEMBI JUISl pEryJINpPOBaHuUs IO Harpy3Ke:
6=10,30%; 1, =26,00mun; T,=75,00 Mum.

IIpumep odopmiieHus: npakTudeckoii padbornl NeS:
Uccneoosanue CAY npu oeticmeuu na cucmemy 803MyujeHull: 0OHOKPAMHO20 803MYWeHUS,

opeligha cmamuueckol XapaKkmepucmuky, Nepuooudeckux nomex

MogenupoBanue padbotsl CAOY B ycnoBusix aperda craTuuecKkoi XxapakTepucTuku. Jlanee
paccmoTpum paboty CAOY oCHOBaHHOW Ha HEUETKOM JIOTHKE, MPU pabOTe B YCIOBHUAX Jpeiida
CTaTUYECKOMN XapaKTEPUCTUKH.

Mogemupyem padoty CAOY ¢ mpexHUMU HacTpoWku. BBoauM HMCKycCTBEHHBIN apend
CTAaTHYECKOHN XapaKTEePUCTHUKH. JOITyCTUM B MOMEHT YCTAaHOBHBIIIETOCS IIEPEXOHOTO MPoIiecca,
B MOMEHT BPEMEHH BOCEMBCOT TSATBHACCAT CEKYHJ, TOYKa MaKCHMyMa IMPOW3BOJAUTEIHLHOCTH
M3MEHSET CBOE TIOJIOXKEHUE B COOTBETCTBHUH C popmyiioit (1).

11.4

11.2 S

._\

=

N
/

10.8 N

10.6 / N

OTHOCHTENbHAS BETHYHHA
coziepkanus 6ensona, %
7

104 4 \

10.2 \

10 =
2200 2400 2600 2800 3000 3200

Pacxon mapa, kr/4
— OyHKIW TONCKa MaKCUMyMa
= = [lomuaomnansHas (CraTHueckast XapaKTepPHUCTHKA)

Puc.1 YBenuuennsiit ¢pa3oslii moptpet padotel CAOY ocHOBaHHOM
Ha HEUETKOH JIOTHKE

Hpeiid cratuyeckoil XapakTepUCTUKH MPUCYTCTBYET B IPOU3BOJCTBEHHBIX YCIOBHUSX, 3TO
CBA3aHHO C pAa3JIMYHBIM XUMHUYECKMM COCTaBOM KaMEHHOYIOJBHOM CMOJIBI, TEMIEPATYPHI
OKPY’KaIOILEN Cpe/ibl, BIAXKHOCTH BO3AYXa, U APYTUMU BO3ACUCTBUSIMU CO CTOPOHBI:

Y[xox(0), 7] = ao + a1 [x5x (1) + a7] + @, [x5x(7) + a7]? + a3[x5,(7) £ at]® £ Br (1)

rae  Qag,Qaq,03,dz3 — TOCTOSHHBIE KOI(GGUIHMEHTHl YPaBHEHHMS CTaTUYECKOW XapaKTePHCTHKH
ONTHUMM3UPYEMOTO Tporecca; &, — COOTBETCTBEHHO CKOPOCTH TOPH3OHTAJILHOIO M BEPTHUKAIBHOTO
cMmenleHus: (npeida) craTHYECKOW XapaKTEepUCTUKW; T — BpeMs IMpollenniee ¢ Hadajga apeida
CTaTHUYECKON XapaKTEPUCTUKU.



B namewm ciyuae: « = —0,1; g = 0,001.

Pesynerar MognenupoBanus pabotet CAOY B ycrnoBusix jpeiida CTaTHYeCKOH
XapaKTePUCTUKH TpeACTaBiIeH Ha puc.2.Da30BbIi NOPTPET pabOThl CHCTEMBI MOUCKA ONITUMYM2
NpEJCTaBIeH Ha pHC. 3. YBeIWYeHHBIN (Ha30BBIA HOPTPET pabOTHl CUCTEMBI NOUCKA_QHIIBFTNMA
MpeACTaBJIeH Ha puc. 4.
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Puc. 3 ®azoBsrii moptpet padotsl CAOY 0CHOBaHHOI Ha HEYETKOMU JIOTHKE B
YCIOBUSX Jpeiida cTaTHueCKOl XapaKTepPUCTUKH
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Puc. 4 Yeenuuennslit Gpazossiii noptpet padotsl CAOY ocHOBaHHOM Ha
HEYETKOM JIOTHKE B YCIOBHSIX Jipel(a CTaTHUeCKOi XapaKTepUCTHKH



AHanu3upys oJydeHHbIE JaHHbIE, IPUXOIUM K BBIBOTY, uTO pa3zpaboranHas CAOY ocHoBaHHas
Ha HEYETKOH JIOTMKE YCTOHYMBa K Jpei(y CTaTHYeCKOH XapaKTepHCTUKU, a CIEJI0BATEIBHO
yCTOMYMBA K BHEIIHUM BO3JEHCTBUSMHU U MOKET IPUMEHSTHCS Ha Pa3IMUHbIX IPOM3BOJICTBAX, B
THOOBIX METEOYCIIOBUSIX.

W3 nonydeHHBIX TaHHBIX, CM. pUC.2-4, BUIHO, YTO Apei] HeT0CTATOYHO BEJIHK IS BKIIFOUCHHUS
6noka BIIP, u 32 onTHMyMOM CTaTHYECKOW XapaKTEPUCTHKH YCTpeMysieTcs MOucK Ojoka OP,
110/1aBasi BBIXOJHOW JIOTMUECKUN CUTHAJ «OOJIBIIOE MOJIOKHUTEIBHOE» 10 MOMEHTA JIOCTHKEHUS
okpectHOoCTH omtumyMma. [Ipu Oornee cuimpHOM nApelide, koraa omuOka OymeT Oosbie mopora
paboter OP B paboty 3aneiictByercs 0ok BITP.

AHanM3 MOTy4eHHBIX PACYETHBIX 3aBHCUMOCTEH MOKA3bIBACT, YTO MPU (PYHKIIHOHUPOBAHUH
cunresupoBanHo CAOY mporeccoMm ynaBiauBaHus O€H30J1a M3 KAMEHHOYTOJIBHOM CMOJIBI
ofOecrieunBaeTcs YCTOMYMBBIA MMOMCK MAaKCUMAJIbHOM MPOU3BOAUTEIBLHOCTH OEH30JIbHOM
KOJIOHHBI.



