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1 Ilesn ocBOEHMSI AUCHMILJIMHBI

HenssmMu ocBoeHUst AUCHUIIIMHBI «CHCTEMbl aBTOMATHU3aLMU U YIIPABICHUS» SBIISIOTCS:

— (QopmupoBanue y o00y4aromuxcs CIOCOOHOCTH MPOBOJUTH BBIYHCIUTEIbHBIC
SKCIEPUMEHTBI C UCIOJIb30BAHUEM CTAaHIAPTHBIX MPOrPAMMHBIX CPEICTB C LIEJBIO
MOJyYeHHUST MAaTEMaTHYECKUX MOJEJEeH MpOIecCOB M OOBEKTOB AaBTOMATH3AIMH H
yIpaBJICHUS,

— (QopmupoBanue y 0OydarOmIMXCS TOTOBHOCTH YYacTBOBAaTh B COCTaBICHUU
AQHAJTUTHYECKUX O0030pOB M HAYYHO-TEXHHYECKHX OTYETOB 10 pEe3ylbTaTam
BBITIOJTHEHHON paOOoThl, B HOArOTOBKE MyOIMKAIHi 10 pe3yabTaTaM UCCIEA0BAHUN U
pa3paboToK B 00JaCTH CHCTEM aBTOMATU3ALIUH U YIIPABICHHUS,

— ¢opMupoBaHue y O0OYYarOIIMUXCS CHOCOOHOCTH OCYIIECTBISITH COOp W aHalu3
HUCXOJHBIX JaHHBIX [UIsl pacuyera M NPOECKTUPOBAHUS CHUCTEM M  CPEICTB
ABTOMATHU3AllUHU U YIIPaBJICHUS;

— ¢opMupoBaHue y 00y4aroIMXCcsi CHOCOOHOCTH MPOBOJIUTH IUATHOCTUKY COCTOSIHUS
U TUHAMHUKHU MIPOU3BOJICTBEHHBIX OOBEKTOB, a TAK)KE HAJECKHOCTH MX 3JIEMEHTOB C
HCIO0JIb30BaHUEM HEOOXOAUMBIX METO/I0B aHAJIN3A.

Jns gocTWKeHUsT TOCTaBJICHHBIX Liesned B AucuuIuiMHe « CHcTeMbl aBTOMAaTu3aluu U

YIpaBIEHUSN» PEIIAIOTCA 3a/1a4u:

u3yuyeHue OoOLIMX CBOWCTB, YCTPOWCTBA M  COCTaBHBIX 3JEMEHTOB  PAa3JIMYHBIX
aBTOMATUYECKUX CUCTEM YIIPaBJICHHUS;

U3YYUTh  DPA3JIMYHBIE METOJbl ONTHUMM3ALUM JIUHAMHUYECKMX IapaMeTpOB KOHTYPOB
yIpaBieHUs 1 yMeTh 000OCHOBAaHHO X MCIOJIb30BaTh B MPaKkTU4YeCKol padoTe;

U3YUYUTh Pa3IMyYHble CIIOCOOBI ONTUMHU3ALMK YIPABICHUS TEXHOJOTHUECKUMH MPOLIECCaMU
C LIEJIBIO0 JOCTHUKEHUS SKCTPEMAIIBHBIX BETMYUH IPUOPUTETHBIX IapaMETPOB;

YMETb  COCTaBJIAThH CTPYKTYpHBIE CXEMbl W apryMEHTUPOBAHO OOOCHOBBIBATh
AITOPUTMUYECKYIO CTPYKTYPY KOHTYPOB VIIpPaBJIE€HUS C HCIHOJIb30BAHUEM CBOOOJTHO
MIPOrpaMMHUPYEMbIX TEXHUUYECKUX CPEACTB KOHTPOJIS U YIPaBICHUS;

YMETh CHUHTE3UpPOBAaTh MaTeMaTH4YeCKHe MOAETH  (PYHKIMOHUPOBAHMS aBTOMATHYECKHX
CHCTEM U CO3/1aBaTh MPOrpaMMHOE OOecTiedeHre Uil MOAETUPOBAHUS pabOThI AITUX CUCTEM
1 (YHKIIMOHUPOBAHMSI CHUCTEM B pEAJIbHBIX MPOU3BOJICTBEHHBIX YCIOBUSIX.

2 Mecto MCUMIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM MNPOrpaMMmbl MOATOTOBKH
O0akajaBpa

Hucuumumza b1.B./1B.01.01 «Cuctembl aBTOMaTU3alyy U yIpaBlIeHHUs» BXOJIUT B BapHa-

TUBHYIO YacTh Oyioka | &JuCIMIUIMH 00pa3oBaTebHOW MPOrpamMMbl TMOATOTOBKH OakallaBpOB
27.03.04 — VnpaBieHnue B TEXHUYECKHX cHcTeMax, npoduiab — CUCTEMBI U CpeicTBa aBTOMaTHU3a-
IIUM TEXHOJIOTUIECKUX MPOIECCOB. JIMCIMITIIMAA N3y4YaeTcsl B IIECTOM B CEIbBMOM CEMeCTpax.

W3yuenne AaHHOW JUCHUIUIMHBI Oa3UpyeTCs Ha CIEAYIONIMX OCBOCHHBIX AUCHUILINHAX:
b1.B.14 «IIporpaMMupoOBaHH€ U OCHOBBI aJITOPUTMHU3ALIUNY;

b1.B.15 «Teopus aBTOMaTHYECKOTO YIIPaBICHUS;

B2.B.01(Y) «YueOHas - 03HAKOMHUTEIbHAS TIPAKTHKAY;

b2.B.02(Y) «YueOHas - MpaKTHUKA IO MOJYYSHUIO MIEPBUYHBIX MPO(HECCHOHATBHBIX YMEHUN
U HABBIKOB, B TOM YHCJIE IIEPBUYHBIX YMEHUH M HABBIKOB HAy4YHO-HCCJIEIOBATEIIBCKOU
JESTEIBHOCTHY;

b2.B.03(IT) «IIpon3BoacTBeHHAs - MPAKTUKA 1O IMOTYYEHUIO PO(HECCHOHATBLHBIX YMEHUN U
OTIbITa MPOPECCHOHANBHON AeaTeTbHOCTY (4 cemecTp).

Hepezl Ha4YaJioOM M3YUCHUA AJUCHUILIMHBI CTYACHT JOJIKCH 06HaﬂaTB CJICOAYIOIIUMU

3HaHUAMU, YMCHUAMU U HABBIKaAMU:



3HATh.

ITOPUTMBI (POPMUPOBAHUS BHIOOPKH M OOpPaOOTKM JTaHHBIX BBIYMCIUTEIBHOTO 3KCIIEPH-
MEHTAa C LIEJIbI0 CO3JJaHUs Ha UX OCHOBE MOJEIHN TEXHOJIOTHYECKOI0 MpoLecca;

0COOEHHOCTH MCIOJIB30BAHUS CTAHJAPTHBIX MMPOrPAMMHBIX MAKETOB MPU CO3/IaHUM MOJIEIeH
pa3INYHbIX TUIIOB,;

OCHOBHBIE MPUHLUIBI U METOJOJIOTHIO Pa3padOTKU MPOTrPaMMHOTO OOECTICUeHHUsI, BKITIOYast
TUIIOBBIE CIIOCOOBI OPraHM3alMKM JaHHBIX M [TOCTPOSHMSI aITOPUTMOB 00paOOTKU JaHHBIX C
peabHBIX 00BEKTOB, CHHTAKCUC M CEMAaHTHKY YHUBEPCAIBHOTO aJTOPUTMHYECKOTO SI3bIKA
IIPOrpaMMUPOBAHUS BBICOKOI'O YPOBHS,

HMHXEHEPHbIE METO/Ibl ONPEACICHUS MAaTEMAaTUYECKON MOJIETN 00BEKTA YIIPABJIEHUSI C IIPU-
MEHEHHEM MaTeMaTHYEeCKUX IPOrPaMMHBIX TaKETOB,;

METO/Ibl ONpeENICHUS TapaMeTPOB MaTEMaTHUECKON MOJEIN 00BEKTA MO SKCIIEPUMEHTAb-
HOMW nepexoaHo PyHKIMM ¢ IPUMEHEHHEM MaTeMaTUYeCKUX IPOrPaMMHBIX I1aKETOB,;
METO/Ibl ONpeeNICHUs TapaMeTPOB MaTEMaTHUYECKON MOJENIN 00BbEKTa IIPH BO3ACHCTBUM Ha
00BEKT CITy4aifHOr0 CUTHajla ¢ IPUMEHEHUEM MaTeMaTHYECKUX POrPaMMHBIX [TAKETOB;
Ha3HAYEHUE U TMOPSAJOK COCTaBJIEHHUS AHAIUTUYECKUX OO030pOB, CTPYKTYpYy HAy4dHO
TEXHUYECKOI'0 0TYETa, CTPYKTYPY Hay4dHOU MyOJIMKaluy,

CTPYKTYPY ¥ METOJIbI COCTABJICHUS aHAIUTUIECKUX 0030pPOB, HAYYHO-TEXHHUECKUX OTUYETOB
U myOnuKanmii;

o0lIee HampaBiIeHHWE HAyYHOW pabOTHl MPHU TOATOTOBKE PACIIMPEHHBIX AHAJIUTHYECKUX
0030pOB, CTaHIApThl M TPeOOBAaHUS K HAYYHO-TEXHHUYECKUM OTUeTaM IO pe3yJibTaTaMm
BBINIOJTHEHHON pa0OoThI, MOPSIIOK pabOThI IPU MTOATOTOBKE MyOIMKaLUI;

METOAMKH MPOBEICHHS BBIYMCIUTEIbHBIX SKCIEPUMEHTOB C UCIOJIb30BAaHUEM CTaHJAPTHBIX
MIPOrPaMMHBIX CPEJICTB;

JITOPUTMBI (POPMUPOBAHUS BBIOOPKH M OOpPaOOTKM JTaHHBIX BBIYHMCIUTENBHOTO 3KCIEpH-
MEHTAa;

METOAMKH CO3JIaHHMsI MaTeMaTHYeCKUX MOJEe MpoueccoB M 0ObEKTOB aBTOMATH3AIMH U
YIpaBJIECHUS;

MCTIOJIB30BATh CTAaHJAPTHBIE MAKEThl MPHUKIAIHBIX MPOTPaMM JJIsl PEUICHUs MPAKTHYECKUX
3aJ]a4 Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHIl MPOrpaMMHUPOBAHUS U aJITOPUTMH3ALINH;
pemaTh HMCCIeNOBaTeNbCKHE M TPOCKTHBIC 3a/laud C HCIOJIB30BAHUEM KOMITBIOTEPOB M
CTaHJAPTHBIX IPOTPAMMHBIX CPE/ICTB,;

peann3oBaTh CTPYKTYPY M MapaMeTpbl MaTeMaTHYecKOH MOJeNn 00BeKTa ¢ MPUMEHEHUEM
MaTeMaTHYECKUX MPOrpaMMHBIX aKeTOB,;

peann3oBaTh MaTeMaTHYECKHUE MOJIENN BO3MYIIAIONINX BO3JIEHCTBHN C MPUMEHEHHEM Ma-
TEMAaTUYECKUX MPOTPAMMHBIX [TAKETOB;

aHATM3UPOBATh MOJIENbh CHUCTEMBI YIPABICHUS C TPUMEHEHHEM MaTeMaTWYeCKHX TIpO-
IPaMMHBIX [TAKETOB;

WCTIOJIH30BATh JINTEPATYPHBIE UCTOYHUKH TSI TOJTOTOBKH 0030POB M aHATUTHYECKUX OTYe-
TOB, O()OPMIIATH HAYYHO-TEXHUYECKHE OTYETHl, TOTOBUTH MaTepHall JUIs MyOJUKAIUH IO
pe3yJibTaTaM UCCIEI0BAaHUN;

COCTABJIATh AHAIUTUYECKHE M JIUTEpaTypHble 0030pbl IO 3aJaHHOM TeMme, Hay4HO-
TEXHUYECKHE OTYETHI MO Pe3yJIbTaTaM BBHIMOJHEHHOW pabOTHl C MCIOIB30BAaHUEM MIa0IIO-
HOB, TOTOBUTH ITYOJIMKAIMK MO TPeOOBAHUSM,

¢dbopMupOBaTh TEMATUKY ISl HOATOTOBKH aHATUTHYECKUX 0030POB, OMPENENsITh CTPYKTYPY
HAYYHO-HMCCIIE0BATEIbCKUX OTYETOB IO pe3yabTaraM paboThl, paboTaTh ¢ U31aTeNbCTBAMU
IPY TTOATOTOBKE ITyOIHMKAIHii;

clienarh BHIOOP METOIUKHU MPOBEICHUS BEIYUCIUTEIbHBIX KCIIEPUMEHTOB C UCIOIb30BaHU-
€M CTaHJapTHBIX IPOTPAMMHBIX CPEJCTB;

MIPOAHAIM3UPOBATh AITOPUTMBI (POPMUPOBAHUS BHIOOPKU U 0OpabOTKH JaHHBIX BBIYHCIIHU-



TEJILHOT'O DKCIIEPUMEHTA;

— TNPUMEHATHh METOJIUKHU CO3JaHUS MAaTEMATHYECKUX MOJIENIEH MPOIIECCOB U OOBEKTOB aBTOMa-

THU3ALUH U YIIPABIICHUS;
BJIAJIETh.

— HaBBIKAMH CO3/IJaHUS MaTEMaTHYECKUX MOJENIe MPOIEecCOB U OOBEKTOB aBTOMAaTU3ALMKU U
YIPABJICHUS C UCIIOJBb30BAHUEM CTAHIAPTHBIX IPOrPAMMHBIX CPEJICTB;

- HaBBIKAMHU padOThl W OPraHM3AIMH MPAKTUYCCKOT0 (DYHKIMOHUPOBAHUS MPOTPAMMHBIX
CPEACTB U CUCTEM aBTOMATH3AllMU U YIIPABIICHUS;

- CHEUUAIIU3UPOBAHHBIMU CHCTEMAMHM KOMIIBIOTEPHOM MATEMATHUKH [JI1 pacdy€ra CHUCTEM
YIPaBJICHHUS;

— HaBbIKAMU HACTPOMKHU MOJEJEN C IPUMEHEHUEM CUCTEM KOMIIBIOTEPHON MATEMATUKU;

— HaBBIKaMH 10 TIOJAITOTOBKE JIUTEPATYPHBIX 0030pOB 110 3aJIaHHON TeMaTHKe, (OPMUPOBAHHUIO
HAay4YHBIX OTYETOB IO 3aJaHHBIM IIa0JOHAM, IMOATOTOBKE MAaTCPUAIIOB IO PE3yJbTaTam
HUCCIICIOBAHMI;

— HaBBIKAMH TI0 TIOJITOTOBKE 3aKOHUYCHHBIX AHAIMTHYCCKUX 0030pOB IO 33JaHHON TEMAaTHKE,
HAyYHO-TEXHUUYECKUX OTYETOB I10 BBIMOJHEHHBIM HCCIEIOBaHUSAM,  MyOJUKaUUW 10
pe3yJibTaTaM UCCIEIOBAHUM;

— HaBBIKAMH T[OJTOTOBKHM AaHAJMTUYECKHX OO30pPOB IO PpACIHIMPEHHOM TEMaTHKE M
(OpMHUPOBAaHHHM OCHOBHBIX 3a/1ad HWCCJICIOBAHMS, OINPEACICHUS CTPYKTYphl HaydHO-
HCCIIEIOBATENLCKOTO OTYETa, B3aUMOJICHCTBUS C U3AaTeIbCTBAMU MPU MyOIUKAIINH CTaTel;

— HaBBIKaMU MPOBEJICHUS BBIYUCIUTEIBbHBIX SKCIEPUMEHTOB C UCIIOJIb30BAaHUEM CTaHJAPTHBIX
MPOrPAMMHBIX CPEJICTB;

— HaBBIKAMH 00pa0OTKH JTaHHBIX BBIUYUCIMTEIHLHOTO SKCIICPUMEHTA;

— HaBBIKAMH CO3JIaHUS MOJIEJIeH MPOLIECCOB U 0OBEKTOB aBTOMATU3AIIMH U YIIPABJICHHUS.

JlucuuriuHa sBisieTcs He00X0IUMOM B U3YYEHUU MOCIEAYIONUX TUCIUTLINH |

- b1.B.12 «CamoHacTpanBaromuecs CUCTEMbI»;

- B2.B.03(IT) «IIpon3BoacTBeHHas - MpaKTHKa 110 MOIY4YEHUIO TPOPECCHOHATBHBIX YMEHUN U
oTbITa MPOPECCHOHABHOMN JesTeThHOCTHY (6 ceMecTp);

- Bb2.B.04(IT) «IIpou3BoacTBeHHAS - TPEIAUILIOMHAS TPAKTUKAY,

- B1.B.JIB.02. «ABTOMaru3aidsi TEXHOJOTMYECKHX  MPOIECCOB M  MPOU3BOACTB»/
«OnTumMu3anys  yopaBi€HUsT TEXHOJOTMYECKMMM  IpOIecCaMd  METaJUIypruyecKoro
MPOU3BOICTBAY;

- Bb3.5.02 «I[ToarotroBka Kk 3aIuTe U 3alIUTa BEIMYCKHON KBaNU(UKAIIMOHHON PabOThI»

3 Kommnerenuuu odyuaromerocsi, opmupyemMbie B pe3yJibTaTe OCBOCHHS TUCHHMIIHHBI, H
IUIAHMPYeMble pe3yJabTaThbl 00y4eHust

B pesynbTare ocBoeHMsI AMCUUILINHBL «CHCTEMBbI aBTOMATU3AllMKA U YIPaBIEHUs» o0yda-
FOIIUIACS TOJDKEH 00J1a/1aTh CISAYIOMUMHA KOMIIETCHITUSIMU :

CrpyKTypHBII
JIEMEHT [Tnanupyemsble pe3ynbTaThl 00yUeHHs

KOMIICTCHIIM

[MK-2 crmocoOHOCThIO TPOBOJUTH BBIYHCIUTEIBHBIC SKCIIEPHMEHTHI C MCIIOJIF30BAaHHEM CTaHAAPT-
HBIX TMPOTPAMMHBIX CPEICTB C IEJBIO MOJYyYSHUS MAaTeMAaTHYEeCKUX MOJEJeH MpOIeccoB U 00BEK-
TOB aBTOMATHU3alUU U YIIPABJICHUS

3Harb — HCTOPHIO PAa3BUTHS CHCTEM aBTOMAaTHU3AIIH;

— ocobennoctu noctpoenuss ACYTII u ACVII,

— JIMHAMHYECKHE XapaKTEPUCTUKU M TapaMeTphl THUIOBBIX 3BEHBHEB, COCTABIIS-
IONIHX JIOKAIBHBIA KOHTYD PEryJIMPOBaHUS,




CTpyKTypHBIii
JJIEMEHT

KOMIICTCHIOI N

[TnarupyemMble pe3ynbTaThl 00yUCHHS

TUIIOBBIE 3aKOHBI PETYIUPOBAHUS U OCOOCHHOCTH MX TEXHHUYECKON peanu3a-
1N,

CTaTHYECKUE U TUHAMUYCCKUE XapaKTEPUCTUKH 00BEKTa yIIPABIICHHS,
O0COOCHHOCTH CHHTE3a U HACTPOWKH KOHTYPOB YIPABIECHUS TEXHOJIOTUYCCKU-
MU TPOIECCaMHU;

0COOCHHOCTH Pa3padOTKH CHCTEM aBTOMATHMUYECKON ONTHMHU3ALMU YIpaBiie-
Hus (CAOY) TEXHOIOTHYSCKUMH ITapaMeTpamu,

0CcOOEHHOCTH MCIOJB30BaHUS HEHPOCETEBOTO METOA Ul ONPEAEICHUs dKC-
MEPUMEHTAIbHO-CTATUCTUUECKUX MOJIEJe M HEHpOCeTEeBOro YIpaBieHUS
TEXHOJIOTUYECKUMH MPOIIECCaMU;

O0COOCHHOCTH HCITOJIb30BAHUS TIPUHIIUIIOB TCOPHH HEYCTKHX MHOXECTB U He-
YETKUX JIOTUYECKUX BBIBOJOB IIPU CHHTE3€ MAaTEeMAaTUYECKUX MOJICIEH MpOu3-
BOJICTBEHHBIX IMPOILIECCOB M peain3allid HEUYETKOTO YIPABICHUS TEXHOJIOTH-
YeCKUMHU MapaMeTpaMu,

OCOOCHHOCTH TPOTPAMMHON peaTM3aliH JIOKATBHBIX MHKPOIPOIIECCOPHBIX
KOHTYPOB YIIPABJICHUS B MPOIIECCE CBOOOIHOTO MPOTPAMMHUPOBAHUS PETYIIH-
PYIOIIUX KOHTYPOB,

YMmers

C WCIOJIB30BAHUEM CIICIUATTU3UPOBAHHOTO MMPOTPAMMHOT0 00ECIIeYeHHUs pac-
CUHTHIBATh TEOPETUYCCKYIO JIMHHUIO PErPECCHH JUISl MOCIEAYIOMIErO HCIOIb-
30BaHMs TOJYYCHHOTO YPaBHEHHUs MPH MOJCIMPOBAHUH OOBEKTA YIpaBiie-
HUS;

C HCIIOJIb30BAHUEM CIEIUAIM3UPOBAHHOTO MPOrPaMMHOTO 0OecTeyeH s pac-
CUHUThIBATH METOAOM 3ﬁnepa TPACKTOPUIO M3MCHCHHSA BLIXOAHOI'O CHIHAJa
0o0BEKTa yIpaBICHUS,

C WCIOJIB30BAHUEM CIIEIUATU3UPOBAHHOTO MMPOTPAMMHOT0 00eCIIeueHus pea-
JIU30BaTh pacueT nepexoanoro nporecca B CAY;

MPUMEHSTh METO/bI MAaTEeMaTUYECKOTO MOJCIUPOBAHUS JUIsI UCCIEIOBAaHUS U
MPOEKTUPOBAHMSI CIIOKHBIX JTUHAMUYECKHMX OOBEKTOB YIPABIEHUS: MPOBO-
AUTH OINTHUMHU3AlHUIO KOHTYypa YIHPAaBJICHUA W aHaJIUW3 BJIWAHHA IIapaMETPOB
HACTPONKU PETyIATOpa Ha KauecTBO MepeXxoaHbIX mporeccoB B CAY; mpoBo-
TUTh uccienoBanue pazpadorannod CAY npu nelcTBUM HA CUCTEMY pa3iiny-
HBIX BO3MYIIIEHUH,

Bnanets

HaBbIKaMU MTPOEKTHPOBAHUS U pa3pabOTKU MaTeMaTHYECKUX MoJeNeld 00bek-
TOB U CUCTEM;

HaBbIKAMU peajn3allii aIrOPUTMOB YHCIEHHOTO MOJEIUPOBAHMS C UCIOJb-
30BaHHEM IIPOrPaMMHBIX CPE/CTB;

HaBbIKAMH MAaTEMaTU4YECKOTO MOJEIUPOBAHUS CIIOXKHBIX  JUHAMHUYECKUX
IIPOIIECCOB U OOBEKTOB YIPABJICHHUS;

I1K-3 roTOBHOCTBIO Yy4acCTBOBATh B COCTABJICHUN aHAJUTUYECKHX 0030pOB U HAYYHO-TEXHUUYECKUX
OTYETOB I10 pe3yJIbTaTaM BBIOJIHEHHON paboThl, B MOJTOTOBKE MyOIHMKALKM IO pe3yabTaTaM
MCCJIEIOBaHUM U pa3paboTOK

3HaThb — oOmee HampaBjeHUE HAYYHOH PaOOTHI MPU MOATOTOBKE PACIIUPEHHBIX aHa-
JUTUYECKUX 0030pOB,;
— CTaHIapTHI U TPpeOOBaHUS K HAYYHO-TEXHUYECKHM OTUETaM 10 pe3yabTaTam
BBITIOTHEHHON PaloTHI,
—  TIOPSIIOK pabOTHI ITPH MOJATOTOBKE HAYYHO-HCCIICIOBATEIHLCKOTO OTYETA,
YMeTh —

MNPUMCHATH MCTOJUKY IMOATOTOBKHW HAYYHO-UCCJIICAOBATCIILCKOI'0 OTYCTA I10




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHs
KOMIIETCHIIMH
pe3yJIbTaTaM MCCIEN0BAHNM;
Braners — HaBbIKaMHM MOJIrOTOBKH aHAIMTHYECKUX 0030pOB MO paCIIMPEHHON TEMAaTHUKE

1 GOPMHUPOBAHUU OCHOBHBIX 33/1a4 UCCIIEOBAHUS, ONPEACTICHHUS CTPYKTYPHI
Hay4HO-UCCIEAO0BATEIBCKOTO OTUETA;

IIK-5 crmocoOHOCTEIO OCYIICCTBIIATH C60p " aHaJIu3 UCXOJHBIX JAHHBIX IAJIA pacd€Ta U IIPOCKTHPO-
BaHUS CUCTCM U CPCACTB aBTOMATHU3AllUN U YIPABJICHUS

3Hath — cmocoObI cOopa W aHaNM3a MCXOJMHBIX JAHHBIX JJIs pacuera U MPOSKTHPOBa-
HUSI CUCTEM U CPEACTB aBTOMATU3AUHU U YIIPABICHUS,

YMeThb — HCHOJb30BaTh HHGOPMAIIMOHHBIE PECYPCHI ATl TPUOOPETEHUSI HOBBIX 3HAHUMA
Y yMEHUH B 00JaCTH aBTOMATH3AI[UN TEXHOJIOTHYECKIX MPOIECCOB;

Branets — HaBBIKaMH cOOpa M aHANIHM3a UCXOTHBIX JaHHBIX I 3PPEKTUBHOTO PeIICHUs

3aa4 110 IIPOCKTUPOBAHUIO CUCTEM U CPCACTB ABTOMATU3alN U YIIPABJICHUSA,

HHK'Z CIIOCOOHOCTBIO IMPOBOAUTH JUATHOCTHUKY COCTOAHUA U JUHAMUKH ITPOU3BOJACTBCHHBIX 005-
€KTOB, a TAKXKC HaACKHOCTHU UX IJICMCHTOB C UCIIOJIB30BAHUCM H€O6XOIII/IMI>IX MCETOJ0B aHaJIn3a

3HaTh

METOAMKY 3KCTPANOJISALHNH SKCIEPUMEHTAIBHOM KPUBOU pa3roHa;

METOJIMKY ompenenenus koddduimentoB auddepeHInaaTsHOr0 ypaBHEHUS
0 DKCIIEPUMEHTAILHON KPUBOM pa3roHa uisi OOBEKTOB YIIPaBJICHUSI C CaMo-
BBIPAaBHUBAHHEM U 0€3 CAMOBBIPABHUBAHMUS;

METOAMKY MPeoOpa30BaHUS UMITYILCHOM XapaKTEPUCTUKU OOBEKTa B KPUBYIO
pasroHa M OMNpeACNICHUs] JUHAMUYECKUX TMapaMeTpPoB OOBEKTa MO IKCIEPHU-
MEHTAJIbHON UMITYJIbCHOM XapaKTEPUCTUKE;

MeToANKY moctpoerus rogorpadga AOYUYX oObekTa yrpaBiaeHUs MO dKCIEPH-
MEHTAJILHON KPUBOMW pa3roHa JyIisl pa3INvYHbIX OOBEKTOB;

VYMmeTs

AKCIIEPUMEHTAJILHO OINpPEAENATh CTaTUYECKHE U JIMHAMUYECKUE XapaKTepu-
CTHKHU O0BEKTA YIPaBJICHHUS;

rpaduUecKu onpeseNnaTh napaMeTpbl 00BbEKTa YIPaBICHUS IO TUHAMUYECKUM
XapaKTepUCTHKaM 00BEKTa yIpaBlIeHUS;

OTIpeEIATh PACYETHBIM IyTeM Kod(hduuueHTsl nuddepeHanibHoro ypas-
HeHUsl 00BbEKTa YIpaBJICHUS;

ctpouts roporpadgsr AOYX o6bekTa ynpaBieHus;

Bnanets

METOJIUKOM AKCTPANOJISIIIUN SKCIEPUMEHTAIIBHON KPUBOM pa3roHa;
METOJIMKOHN orpenenaeHus: koddduunentoB nuddepeHnaibHOro ypaBHeHHs
10 KCIIEPUMEHTAIIbHON KpUBON pa3roHa JUisi 0ObEKTOB YIPABIIEHUS C CaMO-
BbIpaBHUBAHMEM U 0€3 CAMOBBIPDABHUBAHUS;

METOJIMKON TMpeoOpa3oBaHUsI UMITYJIbCHOM XapaKTEPUCTUKH OOBEKTa B KpHU-
BYIO pa3roHa U OIpe/eTeHHs] TUHAMHYECKHUX MapaMeTpoB 00bEKTa IO JKCIie-
PUMEHTAIBHON UMITYJIbCHOM XapaKTEPUCTHKE;

MeTOUKON nocTpoeHus rogorpaga APUYX obObekTa yrpaBiaeHHs MO HKCIe-
PUMEHTAILHOM KPUBOM pa3roHa JJIsl pa3InYHbIX OOBEKTOB.




4 CTpyKTypa M coJiep:KaHue THCIHIIIHHbI
OO011ast TPYI0EMKOCTh JUCIUILIHHBI COCTABIACT 9 3aUeTHBIX eAUHHUI] 324 aKaJl. 4acoB, B TOM YHUCIIE:
- KOHTaKTHas pabora — 127,5 akan. yacos:

— ayautopHas — 121 akan. yac;

— BHeayauTOpHas — 6,5 aka. 4acos;
— camocTosTeNbHas padota — 160,8 akaz. yacos,;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca.
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1. Mcropus pa3BUTHS CUCTEM aBTOMAaTU- | 6 [IK-2: 3
3anuu U ynpasinenus. Knaccudukanus T1K-3: 3
CAnY
Cmabunusupyrowue CAY. Cucmembl 4 20 CaMocTosTeNnbHOE U3yUEHUE YcTHBIN onpoc
ceazannoco  pezynuposarus. Cucmemvl y4eOHOM 1 HAy4YHOU JTUTEpaTy-
npoepammuozo ynpaeienus. Cucmemvl pbl. [Touck 10NMOIHUTENBHBIX
IKCMPEMANLHO20 Pe2yIUPOBaHUss UIU CU- MaTepHUajoB IO TEME.
cmembl A8MOMAMUYEeCcKol ONMUMU3AYUU
VIPaGenusl
Hroro no paznery 4 20
2. ABTOMAaTHU3HpPOBAHHBIE  CHUCTEMBI| 6 CamocTosTenbHOE U3yUYeHUE YcTHbIi onpoc [IK-2: 3
YIPABICHUS] TEXHOJIOTUYECKUMHU MPOIIEC- yueOHOM 1 HAyYHOU JTUTepaTy- [IK-3: 3
camu (ACY TII) m mnpousBOACTBOM pbl. [Touck 1OMOTHUTETBHBIX
(ACVII) MAaTEPHAJIOB 10 TEME.
Mamemamuueckue mooenu mexHono2u- 6 20

yeckux npoyeccos. Cmpykmypa cospe-
MEHHOU NPOMbBIULTIEHHOU A8MOMAMU3U-




AynutopHas

KOHTaKTHasi paboTa

asamopsl. [Iponopyuonanvusie pecynsimo-
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POBAHHOU CUCMEMbL YRPABTeHUs MEXHO-
nocuyeckumu npoyeccamu. Cmpykmypa
COBPEMEHHBIX ABMOMAMUIUPOBAHHBIX
cucmem ynpagieHus NPOMblULLIeHHbIM
npouU3800CMEOM
Hroro mo paszneny 6 20
3. JIluHamMHUYeCcKue XapaKTepPUCTHKU U Na- | 6 CamocrostenbHoe uzyuenue |Ycrublii onpoc. Konrpoins-| 11IK-2: 3yB
paMeTpbl TUITOBBIX 3BEHBEB, COCTABIISIO- yueOHOI U HAyYHO JTUTepary- Has paboTa [1K-5: 3y
[IUX JIOKAJIbHBIA KOHTYP PEryJInpOBaHUS pol. [ToMCK TOTIOTHUTENBHBIX
Mmatepuaios 1o teme. [Toaro-
TOBKa K KOHTPOJIbHON paboTe
IIponopyuonanvroe 36eno. Hnepyuonnoe 6 20
36eH0 nepeozo nopsioka. Mnepyuonnoe
36€HO 8MOPO20 NOPAOKA. 36€HO 3ana30bi-
sanus. Humezpupyrowee 36eno. ugge-
peHyupyouee 36eHo.
Hroro no pasneny 6 20
4. TunoBsle 3aKOHBI PErYJIUPOBAHUSI U UX | 6 CamocTosaTenbHOE H3ydYeHUe YcTHBIH onpoc I1K-2: 3y
TEXHUYECKAs peaiu3alus y4eOHOM W HAy4YHOH JTUTEpaTy- [IK-5: 3y
pbl. [ToMCK TOMONTHUTENBHBIX
MaTEepPHAJIOB 10 TEME.
Obwue ceedenus. Unmeepanvuvle pecy- 6 20
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KOHTaKTHasi paboTa
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peaynamopol  ([IH-pecynamopwl). Pezy-
JSIMOpbl NPONOPYUOHANLHO-
unmezpanbHo-OUPdepenyuaivHoco oeli-
cmeus (IIH/{-pecynamopwi). /lgyxnozuyu-
OHHble pe2ynamopwl. Tpexno3uyuoHHbsli
peaynamop.
Wroro no pazneny 6 20
5. CraTuveckue u JMHAMUYECKUE Xapak- | 6 [1IK-2: 3yB
TEPUCTUKHU 00BEKTA yIPaBICHUS [1K-3: 3yB
JIIK-2: 3yB
Obwue ceedenuss 0 cmamuyeckux Xxa- 6 |51/2211 29,2 | CamocrosTenbHOE U3yueHUEe |YCTHBIHM onpoc nmo iabopa-
pakmepucmukax o00veKkma YnpaeieHus. y4eOHOI TUTepaTypsbl, OAro- TOPHBIM paboTam
Memoo naumenvuwiux K6aopamos u e2o TOBKA K JJaOOPaTOPHBIM 3aHSATHU-
npuMeHenue npy ONUCAHUU CIAMUYECKUX SIM, BBITIOJTHEHHE J1a00paTop-
Xapakmepucmux 00beKmos YnpasieHusl. HBIX padoT
Obuwue ceederusi 0 OUHAMUUECKUX CBOU-
cmeax obvexma
ynpasnenus. Kiaccuguxayus obvexmog
U onpeoenenue OUHAMUYECKUX napamem-
P06 00vbeKma no KPUsoll pazeona
Uroro no pazueny 6 [51/221" 29,2
6. CuHTe3 1 HacCTpoiiKa KOHTYpPOB yrpas- | 6 [IK-2: 3y,
JIEHUS TEXHOJIOTHYECKUMU IIPOLIECCAMHU [IK-3: 3y,
I1K-5: 3y
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AynuTopHas S = =
KOHTaKTHasi paboTa g § D g £
= (B axay, gacax) z 5 } OpMa TEKYIEro KOHTPONs = =
Paznen/ Tema 3 5 Bun camocrositenbHOR yCIIEBAEMOCTH U <4 29
ANCLHIIIMHEI 3 : : & = paboThI IPOMEKYTOYHOM arrecta- | & & 2
o | B g5 2 Z = S : 1007041 282
5 &85 | Ex| 2% = 2
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Ilpunyuner  onmumuzayuu  KOHMYpPOs 6 20 CamocTosATenbHOE U3y4YeHUe VYcrTHbIi onpoc
VAPAGNEHUs.  MEXHONO02UYEeCKUM — Napa- y4eOHOI 1 HAy4YHOH JTUTEepary-
mempom. Mamemamuueckoe 060cHO8a- pbl. [ToMCK 1OMONHUTENBHBIX
HUe ONMuMU3ayuu KOHMypa pe2yiupoea- MaTepHajoB MO TEME.
Hus. Memoo Ounamuueckou onmumusa-
Yuu KOHMYpos8 ynpasienus 00beKmamu ¢
CaMOBbLIPABHUBAHUEM — ONMUMYM NO MO-
oymio nepedamounon  Gyukyuu. Cum-
MempUUHBILL ONMUMYM — MeMO0 OUHAMU-
YecKou OnmuMu3ayuu KOHmMypoe ynpae-
Jienus obvekmamu 06e3 camo8blpasHUEa-
Husi. Cpasnenue memooog Onmumyma no
MOOYNIO U CUMMEMPUUHO20 ONMUMYMA.
Bseoenue xoppexmupyowux 36enves 0.4
CINANCUBAHUA  3A0al0We20 CucHala —
SMan CMpyKmypHou onmumuzayuu
Hroro no pasneny 6 20
Hroro 3a cemectp 6 | 34 [51/221" 129,2 IIpomexyTouynas aTre-
cranus (3a4eT ¢ OLEHKOM)
7. Cucrembl aBTOMAaTHUECKON onTUMU3a-| 7 I1K-2: 3yB,
uuu ynpasneHus (CAOY) texHomoruye- [1IK-3: 3yB,
CKMMU [1apaMeTpamMu I1K-5: 3yB
CAO c 3anomunanuem skcmpemyma Gui- 4 6/21°" 10 CaMocTosTeNnbHOE U3yUEHUE YcTHBI onpoc,
xoonoco napamempa. CAO c¢ 3anomuna- y4eOHOI TUTepaTyphl, OJTO- BBHITOJHEHHE TPAKTUICCKHX
HUeM Npou3600HOU 8bIXOOHO20 napa- TOBKA K NPAKTHYECKUM 3aHATHU-PabO0T, pa3/ieloB KypCOBOTO
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mempa. CAO OuckpemHo2o npunyuna SIM, IOJIFOTOBKA KYPCOBOT'O IpOeKTa
oeticmeus. CAO ¢ npunyoumenvHou Mo- MIPOEKTA
oynayueu. CAO ¢ unmezpanbHOll 0YeHKoU
OMKIUKA ONMUMUZUPYEMO20 npoyecca Ha
mecmupyroujee gozdelicmeue. Mamema-
mu4eckoe ONUCAHUe MpaeKmoputi opeli-
¢a cmamuyeckux Xxapakmepucmux On-
MUMUIUPYEMO20 NpoYecca noo Oelucmau-
eM MexXHOI02UHeCKUX 803MYUeHUL
T
Wroro mo pazneny 4 6/21 10
8. Mcnonp3oBaHne HEMPOCETEBOrO METO-| 7 [1K-2: 3yB,
Ja JUIsl ONpeieNIeHHsI SKCIIepUMEHTaIbHO- [1K-3: 3yB,
CTaTUCTUYECKUX MOJENEH W HeWpoceTe- [IK-5: 3yB
BOTO  yINpaBJIEHUs] TEXHOJOTUYECKUMHU
nporeccaMmu
« T o
Obwue ceedenuss 0 HEUPOHHBIX CemsiX. 4 6/21 10 CamocTosTebHOE U3yUeHUE VYcrHbIH onpoc,
Apxumexmypa UCKYCCMBEHHbIX HelpPOH- yueOHOM TUTepaTyphl, HOJr0- BHIOTHEHUE MPAKTUIECKUX]
Holx cemetl. OOyueHue UCKYCCMBEHHBIX TOBKA K NMPaKTHYECKUM 3aHATU-PabO0T, pa3/ieloB KypCOBOTO
HeupoHuvix cemeu. Hcnonvzosanue UHC SIM, TIOArOTOBKA KypCOBOI'O MIPOEKTa
0J151 peuleHus 3a0ay YynpasieHus u co3oa- MPOeKTa
HUs 9KCNEPUMEHMANbHO Ccmamucmude-
CKUX MoOenell YnpasieHus. mexHoaiocuye-
CKUMU npoyeccamu. Ipumenenue
HeUpPOHHO020 Memooda O/l OnpeoeieHus
VIpasNenus JTUHUU pecpeccuu IKCHepu-
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AynutopHas
KOHTaKTHasi paboTa
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MEHMAILHO CMAMuU4ecKoll 3a8UCUMOCTU
Htoro no pazneny 4 6/21° 10
9. Ucnonp3oBaHue NPUHIIUIIOB TEOPUU 7 [1K-2: 3yB,
HEYETKUX MHOKECTB U HEUETKHX JIOTHYE- [1K-3: 3yB,
CKHUX BBIBOJIOB IIPH CUHTE3€ MaTeMaTuye- [1K-5: 3yB
CKUX MOJIEJICH TIPOU3BOJCTBEHHBIX MPO-
LIECCOB U peau3allii HEYEeTKOTO yIpaB-
JICHHUS TEXHOJIOTHYECKUMHU MapaMeTpaMu
T =
Obwue ocobennocmu ynpasienus Ha o6a- 4 6/411 10 CamocTosTebHOE U3yUeHUE VYcrHbIH onpoc,
3e meopuu Hewemrux mMHodxcecms. DyHk- y4eOHO TUTepaTyphl, OJr0- BBHITOJHEHHE TPAKTUIECKHX
YUOHANIbHASL CXeMad CUCTeMbl YNpasleHUs. TOBKA K NMPaKTHYECKUM 3aHATU-Pa0O0T, pa3/ieloB KypCcOBOTO
Ha 6aze Heuemkou noeuku. I[lpunyun pa- SIM, TIOATOTOBKA KyPCOBOTO IIPOEKTa
bomel Heuemkoco pezynamopa. Aneo- MpOeKTa
pummbl Heuemkoz2o 6vi8ooa. Ilpumenenue
NPUHYUNA He4emKo20 YNpaegienus npu
cunmese yuppoevlx KOHMypos cmadunu-
3ayuU  MexHONOSUYECKUX NaApamempos
NPOU3BOOCHBEHHBIX NPOYECCOB
Hroro mo paszneny 4 6/411" 10
10. IlporpamMMHas peanu3aius JOKaib-| 7 [IK-2: 3yB,
HBIX  MHUKpPOIPOIIECCOPHBIX  KOHTYpOB I1K-3: 3yB,
yIOpaBieHUs B Ipolecce CBOOOIHOIO [IK-5: 3yB
MPOrPaMMHUPOBAHUS PETYIHUPYIOMIUX
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KOHTaKTHasi paboTa
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KOHTYPOB
Ilpoepammuasn peanusayus munosvix 3a- 6 1,6 CamocTosTenbHOE U3yUEHUE VYerHbli onpoc,
KOHO8 YNpaeneHusi npu ucnoib308aHuu y4eOHOI TUTepaTypsl BBITTOJIHEHHE Pa3/IeIoB
C80000HO NPOSPAMMUPYEMBIX MUKPONPO- KypCOBOTO MPOEKTa
yeccopuvix KoHmpoiepos. Mooeruposa-
Hue pabomul 1OKANbHLIX KOHMYPO8 YUPD-
P06020 pe2yuposanus MexHoI02UYeCKUM
napamempom Hnpou3800CMEEeHHO020 Npo-
yecca. Hccnedosanue yughposwvix KOHmMy-
P08 pecynuposanusi  MexHOI02UYECKUX
napamempos npou3800CMEEHHbIX NpPO-
Yeccos ¢ yevio ONMUMU3AYUL napamemn-
P06 nepexo0no2o npoyecca
Hroro no pasneny 6 1,6
Hroro 3a cemectp 7 |18 18/81'| 31,6 IIpomexyTouyHas aTre-
crauus (3K3aMeH, Kypco-
BOii MPOeKT)
Hroro mo nucuunianHe 6,7 | 52 |51/221"18/8K1"| 160,8 IIpomexyTouynas aTre-
crauus (IK3aMeH, 3a4eT ¢
OLICHKO#1, KypCOBOil Mpo-
€KT)

T
— 3anamus npo8oOSAMCs 8 UHIMEPAKMUBHBIX (POPMAX.
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5 Odpa3oBaTesbHbIe H HHPOPMALIMOHHBIE TEXHOJOTHH

Jliis peanu3ariy IpeIyCMOTPEHHBIX BUJIOB Y4€OHOUW pabOTHI B Ka4eCcTBE 00pa30BaTEIbHBIX
TEXHOJIOTUH B MPENOJIaBaHUH AUCIUIUINHBI «CHCTEMBl aBTOMATHU3AlUU M YIPABICHHUS» HCIIOJIB3Y-
IOTCS:

Tpaouyuonnvie 0bpasosamenvHvle MexHoa02UY — THPOPMALIMOHHAS JICKIHS (BBOJHYIO JICK-
IIUIO, TJIe AT MEePBOE MPEICTABICHUE O TPEAMETE U 3HAKOMCTBO CTY/IEHTOB C Ha3HAuYCHHEM H 3a-
JadaMH Kypca); JeKIMH — KOHCYJIbTAIMH, U3JI0)KEHHUE HOBOT'O MaTepHaia COIPOBOXKIACTCS IMOCTa-
HOBKOU BOIIPOCOB U JIUCKYCCHEH B MOMCKAX OTBETOB HA 3TH BOMPOCHI; MPAKTHUECKUE PAOOTEHI.

Texnonoeuu npobremnozo 0Oyuenusi — IPOOIIEMHBIC JICKIIUHU SIBJISICTCS PE3YJIBTATOM YCBOCHHSI
MOJIy9eHHOW MH(OpMAIMK MOCPEICTBOM MOCTAHOBKH MPOOJIEMHOTO BONPOCA M MOUCKA MyTeH ero
peIIeHHMSI, TPAKTHYECKUE 3aHATUSI C UCTIOJIH30BAHUEM TPOOIEMHOT0 00yUeHHE, KOTOPOE 3aKIIIoua-
€TCsl B CTUMYJUPOBAHUU CTYJICHTOB K CAMOCTOSITEIIBHON «100bIue» 3HAHWUH, HEOOXOAMMBIX JIJIs
peleHusl KOHKPETHON npoOiembl. [IpakTudeckoe 3aHsATHE Ha OCHOBE Kelic-MeTona — O0ydYeHHE B
KOHTEKCTE MOJISIIMPYEMON CUTYAIlUH, BOCIIPOU3BOIAIICH peaTbHbIC YCIOBUS HAyYHOU, IPOU3BO/I-
CTBEHHOM, OOIIECTBEHHOU NeATenbHOCTH. O0ydaromumecs TOJDKHBI MPOaHATU3UPOBATh CUTYAIUIO,
pa3obpaThCsi B CyTH MPoOIIeM, MPEAIOKUTh BOZMOXKHBIE PEIIICHHS U BEIOpATH JIydIllee U3 HHX.

Texnonoeuu npoekmno2o obyuenus — OpraHu3alys 00pa3oBaTEILHOIO MPOIECca B COOTBET-
CTBUH C aJITOPUTMOM TIOATAITHOTO PEHICHHSI TIPOOJIEMHON 3aa9d UM BBIMOJTHCHHS YIeOHOTO 3a/1a-
Hus. CTyIeHThl B BBIMOJHSIOT HCCIENOBATENCKUIM KYypCOBOW MPOEKT, B KOTOPOM IMPOU3BOMASAT
Hay4YHBIC UCCIICIOBAHUS 110 33JJaHHOW TEME B paMKax M3y4aeMbIX B JUCHUIUIHHE. Pe3yiabTarhl wc-
CIJICZIOBAHMS MIPEIICTABIISAIOT B (POPME YCTHOTO JOKJIA/Ia 10 IPE3CHTAIIMHA U KyPCOBOTO MTPOEKTA.

Hupopmayuonno-komMmyHUKayuornHsvle obpazosamenbHvle MexHOI02UY — B XOJIE TPOBEe-
HUS JICKIIMOHHBIX 3aHATHI MPETyCMaTPUBACTCS UCTIOIB30BAHUE AIIEKTPOHHOTO JIEMOHCTPAIIMOHH O-
ro Marepuayia (JIEKIUU-BU3YaIH3aIliH ), UCIIOIb30BaHe VIHTEpHET pecypcoB IS TIPOMEKYTOUHBIX
aTTecTaluii ¥ MPOBEPKH OCTATOYHBIX 3HAHUMA.

6 YueGHO-MeTOANYECKOE O0ecieyeHe CAMOCTOSATEIHLHOI PadoOThI CTY1eHTOB

[To mucuunnune «CucTeMbl aBTOMAaTU3AIMKM U YIPABJICHUS» MPEAYCMOTpPEHA ayJUuTOpHas U
BHEayJMTOPHAs CaMOCTOsITeNIbHast paboTa 00yJaromuxcs.

AynuTopHas caMocTOsiITeNbHAas paboTa oOydaroluXcsl MpEenojaraeT BbINOJIHEHHE Jabopa-
TOPHBIX ¥ MPAKTUYECKUX PAOOT U JIOKIJIAJ MO MOIyYEHHBIM pe3yibTaTaM, a TAKKe YCTHBIA OIpoc O
MOPSAJIKE BBIIOJIHEHUS JJAOOPaTOPHON M MPAaKTUYECKOW pabOoThl, IMOJYYEHHBIM YMEHUSM U HaBbI-
KaM.

Ilpumepnsie 6onpocwl 01 ycmHO20 ORPOCA O ELINOJIHEHHBIM JIAOOPAMOPHBIM PAdOmam

Tema J1abopaTopHOii padoThI Bomnpocsl 11 yCTHOrO onpoca

1. Tlouemy mpu SKCTpamoJSIMU KPUBOW pa3roHa Mpeirosara-
€TCsl, UTO MEPEXOHBII MPOLEeCcC 3aKOHYUTCS 332 BpEeMsl paB-
Hoe (3...4)To?

DOKCTpanojsiius  3KCHEpPUMEH- Kak ¢usnuecku peann3oBaH 0ObEKT yIpaBIeHUs?

TAJIbBHOW KPUBOM pa3roHa 3. Tlocrpoiite kpuByr0 pasrona OV co CIeIyIOIIMMH Iapa-
merpamu To=10c, 13=2c.

4. B dem 3akitouaeTcs HEJOCTATKA METOAA SKCTPAMOJIAIUNA?

N

Omnpenenenue kodddummentoB | 1. Kakue Komu4ecTBEHHbIE OIIEHKN JUHAMUYECKUX CBOUCTB OY
muddepeHnmanTbHOTO0  ypaBHe- | ucnonb3ytoresa? Kakue GpopmMyiibl CymecTByIOT sl X Onpee-
HUS JCHUS?

110 DKCIIEPUMEHTAIBLHON KPUBOH | 2. 3anuiuTe ypaBHEHUE TUHAMHUKHU 151 00bekToB | u I mopsin-

16




Tema 1abopaTopHoii padoThI

Bonpocekl 11 yCTHOT0 onpoca

pasrona JUTSt 00BEKTOB
yIIpaBJICHUS] C CaMOBBIpaBHUBA-
HHUEM

KOB.

3. 3anummte dhopmyIbl 11l pacueTa kodddumnueHToB nudde-
PEHLHUAIBHBIX YPABHEHUM.

4. ITocTpoiiTe KpUBYIO pa3roHa, 0 U3BECTHOMY YPaBHEHUIO -
Hamuku oobekra: 0,1Y(t) + Y(t) = 2,5X(t).

5. Uto Takoe nepexoaHas xapakrepuctuka? Kak onpeaenuTb
YpaBHEHHUE NEPEXOIHON XapaKTEpUCTUKU O0ObeKTa?

[IpeoOpazoBanre HMMITYIHCHON

1. Uto Ha3bIBaeTCsI UMITYJILCHON XapaKTEPUCTUKOMN?

2. Yrto Takoe nepeparounas GpyHkuus? Kak ee monyduts u3
YpaBHEHUS JUHAMUKU?

3. OnuiuTe METOAUKY CHATHUS SKCIIEPUMEHTAIILHON UMITYJIbC-
HOM XapakTepucTuKU. Kak mpaBMIIEHO BBIOPATH BPEMS HMITYITb-

XapaKTEPUCTUKU o0BekTa | ca?
B KPUBYIO pa3roHa 4. OnpenenuTe BECOBYIO (DYHKITUIO, TIO U3BECTHOMY YPaBHCHHIO
nuHaMuku oobekTa: 0,1Y7(t) + Y(t) = 2,5X(t).
5. OnuimTe METo 1 MePEeCcTPOCHUsI UMITYJIbCHON XapaKTePUCTH-
KM B KpuBYIO pazroHa. Ha uem oH ocHoBbIBaeTcs?
1. Yto Ha3bIBaE€TCS UMIYJIBbCHON XapaKTEPUCTUKOMN?
2. Kakue mapameTpbl 00beKTa MOKHO OIPEACTUTH 110 UMITYJIhC-
HOI1 xapakTepuctuke? Hanumure hopMynsl.
3. OnumuTe METOANKY CHSTHUS SKCIIEPUMEHTATLHON UMITYJIbC-
OnpeneneHne  TUHAMHUYECKUX .
HOM xapakTepucTuku. Kak mpaBMIIbHO BBIOPATh BPEMS HMITYIIb-
apaMeTpoB ov6LeI<Ta ca?
[0 DKCIEPUMEHTAIIBHOW HM-

ITyJIbCHOW XapaKTEPUCTUKE

4. Kakue cBoOHCTBa XapakTepu3yeT Kod(pUIIMEHT CaMOBBIPAB-
HuBaHUs? B yem Qpu3HMUecKuii CMBICI 3TOTO TTapameTpa’?

5. Kakue cBoiicTBa xapakTepusyeT CKOpocTh pasrona? B uem
(u3nueckuil CMbICI 3TOTO NapameTpa’?

[Toctpoenue rogorpadpa AOUX
10 DKCIIEPUMEHTAIbHON KPUBOM
pasrona

U1 OOBEKTOB MEPBOTO MOpPsAKa
C 3ara3ibIBAaHUuEM

1. Ha3oBuTe n3BeCTHbIE YaCTOTHBIE XapaKTEPUCTUKN OOBEKTOB.
2. Kak noiy4uTh 4aCTOTHBIE XapaKTEPUCTUKHU ONBITHBIM ITy-
TemM?

3. Kax nonyunts ADYX, ecnu nzectHa [1d oobekra?

4. Kak noctpouts rogorpadp AOYUYX no kpuBoii pazrona 00bek-
Ta?

5. HazoBuTe THTIOBBIE BXOHBIE BO3ACUCTBUS. I 4ero oHu
HYKHBI?

Omnpenenenre KOd(PPHUIUEHTOB
mudepeHImaIbHOTO  ypaBHE-
HUS

0 JKCIIEPUMEHTAIBHON KpH-
BOI pa3roHa sl OOBEKTOB
0e3 caMOBBIPAaBHUBAHUS

1. Yem otnmyarorcs auddepeHnnanbabie ypaBHEHUS 00BEKTOB C
CaMOBBIPaBHUBAHUEM H 0€3 CAMOBBIPABHUBAHUS ?

2. Kax ompenenuTs TaHT€HC yIia o M YTO OH XapaKTepu3yeT?

3. Ecnm ckopoCTh pa3iiMBKU HE U3MEHUTHCS, Yepe3 KaKou Ipo-
MEXYTOK BpEMEHH MPOU30MAET aBapus (Ul pacyeTa BOCIOIb-
30BaThCS NCXOHBIMU JaHHBIMH)?

4. B xakux eIuHHIAX U3MepsieTcs Jo M Kakol pU3nuecKuit
CMBICII UMEET ATOT MmapaMeTp?

5. llpumymaiite mpuMepsl 00EKTOB O€3 CaMOBBIpaBHUBAHMS | 1
II mopsiikos.

[Toctpoenne ronorpadpa ADGUX
10 AKCIEPUMEHTAIBLHON KPUBOM

1. 3anumuTe nepenaTounHyo GyHKIUIO MOAETH OOBEKTA.
2. Ha yeM OCHOBBIBAETCSl METO/I pa30MEHMsI KPUBOM pa3roHa Ha

17




Tema 1abopaTopHoii padoThI

Bonpocekl 11 yCTHOT0 onpoca

pasrona
st 00sexToB |l u 1 mopsiakoB
C 3ama3bIBaHuEM

CTYIIEHYaTbhI€ CUTHAJIbI?

3. Kak moctpouTh Ha KOMIUIEKCHOM MJIOCKOCTH rojxorpad
ADUX ob6nekra? Kakoit HEOOXOAMMO AJIsE TOTO IPOBECTH IKC-
MEpUMEHT?

4. Yem o0bsicHs€TCS BBIOOp AMana3oHa 4acTOT JUIsl [IOCTPOSHUS

T
rogorpada B hopmyne o, €| —; o, =-—
3T, T,
5. OnummTe METOAUKY IMOCTPOCHUS Togorpada Ha KOMIUIEKCHOM
TJIOCKOCTH JIJISi MHOTOMHEPIIMOHHBIX 00BEKTOB.

Ilepeuenv npakmuueckux paoom

1. CocraBiaeHne MaTeMaTHYECKOM MOJCIHN 00BeKTa YIpaBJICHUA U PACUCT KpI/IBOfI pas3roHa nu

orpezieNieHUue TMHAMUYECKUX MTapaMeTpOB OObEKTa.
2. Pazpabotka cTpykTypHOii cxembl CAY TEXHOIOTMYECKOTO MapameTpa.
3. PazpaboTka OJOK-CXeMBbl ajJropuTMa M pacyeT KOHTypa YIpaBICHUS B COOTBETCTBHH CO

CTPYKTYPHOM CXEMOM.

4. Ontumuzanus KOHTYpa yIpaBJICHHUs U aHAIU3 BIUSHUS TapaMETPOB HACTPONKH pEryisTopa

Ha Ka4eCcTBO NEepexoIHbIX mpoueccoB B CAY.
5. HccnenoBanune CAY npu neiicTBUM Ha CUCTEMY BO3MYILEHHUI: OJIHOKPAaTHOI'O BO3MYILIEHUS,

nperia cTaTHuecKol XapakTEPUCTUKU, IEPUOAUUYECKUX TOMEX.

Tecm
ITpumep Tecra. Bapuanr 1:
1. Kak Ha3biBaetcs rpaduk, MpeacTaBICHHBINA
Ha pUCyHKe? A
A) cTatudeckast XapaKTepHCTHKA; L, m
b) nepexonHas xapakTepucTHKa;
B) xpuBas pasrona;
I') nepexoausIit poriecc.
>
t,C

2. Yemy paBeH kK03(h(UIIMEHT nepesaun 00b-
exra’? c 90 \
A) 1,75 T
b) 0,50 3
B) 1,20 s 0
I)-0,57 2

[

S

% 50

o

0 20 40 60
BXOOHOW curHan
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3. Ha pucyHnke npezacraBiieHa TpaeKTOpHS U3-
MEHEHUS BBIXOIHON BEIMYNHBI TIPY N3MEHE-
HuU nonokeHus Bana Ha 10%. Yemy paBen
ko3 duumeHt nepenaun oobexra?

A) 4;

b) 3;

B) 0,7

o,

1) 0,3

50

30

Kpusas pasroHa OY

yau

7

/

10

20

40

60

4. o npeapinyieMy pUCYHKY pacCUUTATh
CKOPOCTb pa3sroHa 00beKTa ynpaBJICHHL.

OT1BeT:

5. Ha pucyHnke npeacraBiieHa TpaeKTOpHS U3-
MEHEHHSI BBIXOHON BEJIMYMHBI IPU U3MEHE-
HUHM [0JI0XKeHus Bana Ha 15%. Yemy paBHa
MOCTOSIHHASI BpeMEHHU 00BbeKTa?

A) 30;

b) 15;

B) 70;

I 3s.

R N W N~ O

—

/

0O 10 20 30 40 50 60 70

BHeaynuTopHas camMOCTOsTENIbHAs paboTa O0y4aroIuXcs MPEIoaracT BHIIOJIHEHUE KOH-
TPOJIbHOM pabOoThI U Pa3/ieoB KypCOBOTO MPOEKTA.

Konmponvnas paboma

ITpumep kKoHTpONBHOHN paboThl. Bapuanrt 1:
JlaHO: MHEPLIMOHHOE 3BEHO IEPBOr0 NOpsi/IKa ¢ MOCTOssHHON BpeMenu T=0,3 c.
1. 3anumuTe ypaBHEHHE JUHAMUKU U NTEPEJATOYHYIO (YHKIIMIO 3BEHA.

2. Metoniom Dilniepa paccuuTaiTe TPAaGKTOPUIO M3MEHEHHUS BBIXOJHOIO CUTHAJA, €CJIM BXOIHOMN
CHUTHAI M300paxkeH Ha pucyHke. HauanbHoe 3HaueHue BoIxoHO#M BemnumHbl Y (0)=20.

30

25 & \

N
o

[any
(63}
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/

/

BXoAHasA BeJIM4YUHa, ycn.eAa.
H
o
/

R
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3. Paccuuraiite TpaeKTOPUIO HMMITYJIbCHOM XapaKTEpPUCTUKH 3BEHA, €CIM IPOJOJIKUTEIBHOCTD
BXoAHOTrO uMItysbca 0,2 ¢, ammnTyaa umnyibsca 25 y.e. HauanbHoe 3HaueHHe BBIXOAHOM BETUYU-

uel Y(0)=0.

Memoouueckue pekomenoayuu no 66100py memvl Kypcoeo20 npoeKma
U NOPAOOK 3auiumaol

[lenu BBINIOJIHEHUS KypCOBOTO MPOEKTA: MOJYYUTh MPAKTUYECKUE HABBIKU IO CHUHTE3Y JIO-
KaJIbHBIX CUCTEM aBTOMATUYECKOTO YIPaBJICHUS TEINIOTEXHUYECKHX MPOLIECCOB C UCIOIb30BAHUEM
COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHUUYECKUX CPEJICTB, IPUMEHATh PA3IMYHbIC METO/AbI JTHHAMH-
YEeCKOM U CTPYKTYPHOM ONTUMH3AIUHU TapaMEeTPOB HACTPONKU KOHTYPOB yIPaBICHUS.

Hanucanue KypcoBoro npoexra sBJII€TCS BaXXKHBIM 3BEHOM B BbIPAOOTKE y CTY/IEHTOB HaBbI-
KOB K CAMOCTOATEIbHONW HAayYHOU paboTe ¢ yueOHOU ITUTEpaTypoil U CIpaBOUHUKAMH MO KOHKPET-
HOM TeMaTuKe, 3aKpEeIJICHUH OCHOBHBIX TEOPETUYECKUX 3HAHWM 10 AUCLUIUIMHE, a TaKXe Mpuoo-
peTeHuu onbiTa 0GOPMIICHUS TEKCTOBOTO U Ipa)UyecKoro Marepuaia B COOTBETCTBUU C JICHCTBY-
IOLMMU CTaHJapTaMu.

B xone BBIMONIHEHUS KypCOBOTO IMPOEKTa HU3Y4aAIOTCS TEXHOJIOTMYECKUE PEXKUMBI PaOOThHI
00BEKTa YHpPaBJICHUS, COCTABISIETCS JTUTEPATYPHBIA 0030p MO CHCTEMaM aBTOMATHU3allU H3ydae-
Moro oobekTa. Ha ocHOBaHMM M3YYEHHOI'O MaTepuaia u JaHHBIX, TOJYYEHHBIX MPH MPOXOKIACHUN
MIPOM3BOJICTBEHHON MPAaKTUKHU, pa3pabaTbiBaeTCs CTPYKTYpHas cxema JjokaiabHoit CAY, maremaru-
yeckasi MoJielib 00BbEKTa YIPaBJICHUSA, pacdeT NepexoIHbIX mporeccoB B CAY u nuHamuueckas u
CTPYKTypHasi ONTHUMH3alUsi HACTPOMKM KOHTYpa YIpaBJICHUs AJI OINpPENEICHMs] ONTUMAaJIbHBIX
HACTPOEK PeryisaTopa, Ipou3BoaUTCs aHau3 pazpadoranHoit CAY. CTyaeHT yuuTcs MareMaTuye-
ckomMy MojenupoBaHuio CAY, cOCTaBiISITh MOSICHUTENbHYIO 3alHUCKY, BBIIOJIHATH CTPYKTYPHbIE
CXEMbl aBTOMATH3allM1 BEIOPAHHOTO TEXHOJIOTHYECKOT0 00BEKTa,

HaBbiku 1 ymeHUs, OJSy4yeHHbIE B IIPOLECCE MPOEKTUPOBAHUS, UCIIONB3YIOTCS MPU BBIIOJI-
HEHHMU OJTHOW U3 TJ1aB BBITYCKHOW KBAJTM(PHUKAIIMOHHON paboTHI.

KypcoBoil mpoeKT coCTOUT U3 TEKCTOBOM YacTu (MOSCHUTENBbHOM 3anmucku) Ha 35 — 45 cTpa-
HUIl U rpadudeckoil yactu — 3 nuct ¢popmara Al-A2. OcHoBHast yacTb pabOTHI COCTOUT M3 JIBYX
pa3aesioB: TEOPETUUECKOTO U PaCYETHOTIO. JI0JKHA OTPakaTh Pe3yJIbTaThl, HOJYyYEHHbIE CTYJEHTOM
IIPY BBIIIOJIHEHUH 3TAIIOB KypCOBOTO MTPOEKTA.

Pazoen I — ot 15 no 20 ctp. Conepxut KpaTkoe onmucaHue 0COOEHHOCTEN aBTOMaTH3UpYe-
MOTO TEXHOJIOTHYECKOro Ipolecca (yyacTka, arperata — Bamero OY); nutepaTypHblii 0030p cy-
IIECTBYIOLIUX CIIOCOOOB aBTOMATUYECKOTO yIpaBJICHUs 3TUM IpolieccoM. B pasznene Beiienuts 2-4
nozipas3ena.

Pazoen 2 — ot 20 no 35 ctp. Pacuer KoHTypa aBTOMAaTHUECKOTO yrpaBiieHus. Pa3men momkeH
COJIEPIKATh CIIECAYIOIINE MTOAPA3/EIbL:

2.1 MaremaTtudeckas Mmoaeis <QVY>

2.1.1 Pacy€r ctaTueckoi XapaKTepUCTUKH

2.1.2 Pacuetr nMHAaMHUYECKUX MTapaMETPOB

2.2 CrpykrypHas cxema CAY <TeXHOJIOrM4YeCKOro napamerpa>

2.3 Pacuer nepexoqHOro npouecca B KOHType yIpaBiIeHUs

2.4 JluHaMn4eckasi OITUMU3ALINAS KOHTYpa YIPaBJICHUS

2.5 UccnenoBanue CAY

3anuieHHbIH KypcoBOi MPOeKT ocTaercss Ha kKadenape. Jlydmme paboTsl MOTYT OBITH pPeKo-
MEHJIOBaHbI Ui JIOKJIAJ0B Ha HAYYHBIX CTYJEHUYECKHUX KOH(PEPEHLMSX, K MyOIMKaluu TE€3UCOB B
cTyaeHdYeckux cOopHukax. K caaue sk3ameHa mo AMCHUIUIMHE AOMYCKAIOTCS JIMIIb T€ CTYACHTHI,
KOTOpBIE UMEIOT MOJIOKUTEIbHBIE OLIEHKH 110 KYpCOBOMY IPOEKTY.

Ilpumepvl mem Kypcoevix npoeKkmoe no MemasiypzuiecKum nepeoenam
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©oN>

12.
13.
14.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24.

25.
26.
27.
28.
29.

30.

ATIIOMepaIlmoHHOE IPOU3BOICTBO
KoHTyp onTuMu3aiuu yrpaBieHHs POLECCOM MEJKOTro ApOOJIeHHs MaTepualia B IIApOBBIX
HJIN CTCPIKHECBBIX MCJIbHUIIAX.
KoHTyp perynupoBaHus BIaXKHOCTH arjJOMEpallMOHHON IIUXTHI.
KonTyp perynupoBanusi TemrepaTypsl B pabodeM MpOCTPAHCTBE 3AKUTATEILHOTO TOPHA.
KoHTyp ympaBieHHs TMpOIECCOM CXKHUTaHUS TOIUIMBA B  paboyeM  IPOCTPAHCTBE
3a)KUTaTENIbHOTO TOPHA.
KoHTyp perynupoBaHHs CKOPOCTH arjOMallIdHBI 10 3aKOHYCHHOCTH MpOIlecca CIICKaHUs B
3a/IaHHOM Y4acTKe (aKTHUBHOM) aryIOJ€HTHI.

JloMeHHOE POU3BOJICTBO

KoHTyp perynupoBanus pacxoaa ropssaero 1yThs.
KoHTyp perynupoBaHusi TeMIiepaTypbl TOPSYETO TYThsl.
KoHTyp perynupoBanus BIa)XKHOCTH FOPSYEro AyThsl.
KoHTyp perynupoBaHusi aaBiieHHS B pabO4YeM MPOCTPAHCTBE (HA KOJIOIIHHUKE) JOMEHHOM
TICYH.

. KOHTyp peryjinpoBaHusa TEMIICPATYPHI KYIIO0JIa BO3YXOHAIpEeBATCIIA ,I[OM@HHOﬁ IIC4Yu.
11.

CAO ympaBieHuss MpOLECCOM CHKUIaHHMsA TOIUIMBA B BO3JyXOHAarpeBaTele C LEIbIO
o0ecreyeHnss MaKCUMaJIbHO BO3MOYKHOM CKOPOCTH Harpesa KymoJa.

Kokcoxumuueckoe npou3BOJICTBO
KonTyp perynupoBanus pacxoza OTOIUTENBHOIO ra3a Ha KOKCOBYIO CTOPOHY OaTapeH.
Kontyp perynupoBanusi TeMnepaTypbl OTOIUTEIBHOTO ra3a.
Ontumm3anust mpouecca BbIIeNeHHs OeH307a ¢ LeNbl0 00eCHeYeHHs MaKCHMAaJIbHOTO
BblJIeJIeHUs OeH3011a.

BerimutaBka cranu B KOHBEpTEpAx
KonTyp perynupoBanus pacxoja KUciopoja Ha IPOAYyBKY.
KoHTyp perynupoBaHus MoiI0KeHUs POTyBOYHON KHUCIOPOJHON (QypMBI.
KonTyp perynupoBaHus 1aBieHUs Ha BBIXOJE KOHBEPTEPA.
CucreMa IpoOrHO3UpOBaHMsI TEKYIIETO COAEPKaHMs YIIIepoa B METaJLIE.
Cucrema HenpepbIBHOIO KOCBEHHOI'O0 METO/1a U3MEPEHMsI TEMIIEpaTyphbl MeTalla.

BrImiaBka cTaind B 2JIEKTPOAYTOBBIX ITeYax
Cxema peryjMpoBaHus pacxo/a NpUPOAHOro raza B KOMOMHUPOBAaHHBIX (pypMax-ropenkax.
KonTyp perynupoBanus pacxoja kuciopojaa B pabouem npoctpancrse JJCII.
Kontyp perynupoBanusi mogauys KOKCOBOW MEJIOUH JIJIsl BCIIEHUBAHMSI [ITAKa.
KonTtyp perynupoBanust pabouero Toka 1yru no auddepeHnnaibHoNl cXxeme.
Ontumuzanust sHepreruueckoro pexkuma JICII ¢ menbpio oOecrneyeHMss MaKCHMAaJbHOM
npoussogutensHocTr JICII.

Bueneunas o6paboTtka ctanu B ycTaHOBKax [ledb-KOBII M BaKyyMMHpPOBaHHUE CTAIH.
KoHTyp perynupoBanus pacxoja KUCJIOpoa Ha IPOAYBKY MeTaJlja.
KonTtyp perynupoBanus nogauu ceimyuux B AIIK.
Kontyp perynupoBanusi pabodero Toka ayru ¢assl.
KoHTyp perynupoBanus pacxoaa NpUpPOJIHOIO ra3a Ha pa3orpeB BAKyyMKaMephl.
KoHTyp ontumuzamuu pacxojia TPaHCHOPTHUPYIOIIETO ras3a (aproHa) C LEJIbI0 JOCTHKEHUS
MaKCUMaJIbHON TpOM3BOAUTENBHOCTH YBC 1o u3MepeHuto Macchl B LUPKYJIUPYIOMIEM
KOHTYpE.
KoHTyp onTuMm3anuu pacxofa TpPaHCIOPTUPYIOIIEro rasa (aproHa) sl AOCTHXKEHMS
MakCcHUMaIbHOU Ipou3BoauTenbHoCcTH Y BC o n3MepeHnio Macchl CTailu B KOBIIE.

PaznuBka cranu Ha MalIMHaX HENPEPBIBHOM Pa3JIMBKU CTAIU
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31.
32.
33.
34.
35.

36.
37.

38.
39.

40.

41.

42.

KoHTyp perynupoBanusi ypoBHsI METala B MPOMEXKYTOYHOM KOBIIIE.

Kontyp perynupoBanusi ypoBHsl MeTajlia B Kpuctamuiuzatope MHII3.

KoHntyp perynupoBanusi TemMnepaTypbl B CEKIIUA 30HbBI BTOPUUHOTO OXJIAXKICHHUSI.

KouTyp perynupoBanus pacxoja KUCIOpoja Ha Fa30KUCIOPOIHBIN pe3ak.

KoHTyp perynupoBanus TEMIOBOIO peKUMa KPUCTAUIN3aTOPA C LIEIBIO MMOIYYEHUs 3aJaHHON
TOJILIMHBI CJIOS 3aTBEP/AEBILIEIO METalIa Ha BBIXOE (CKOPOCTHIO PA3JIUBKH).

Harpes metamia nepen npokaTKoi
KouTyp perynupoBanusi TemrepaTypsl pabodero mpocTpaHCcTBa HarpeBaTeIbHON TICYH.
Koutyp perynupoBaHus TeMmepaTypbl HOBEPXHOCTHM HArpeBaeMoil 3aroTOBKM B Iedax
MIPOXOJHOTO THIIA.
KouTtyp perynupoBanus naBieHusi B paboueM MpOCTPAHCTBE HArpeBaTeNbHbIX MEUEH.
Ontumuzanus Mnporecca CXKHUTaHus TOIUIMBA B pabodyeM MPOCTPAHCTBE IMEYEH C IENbI0
CHI)KEHHUS YIeTIbHOTO pacxoja TOIUIMBA.
KoHTyp perynupoBaHusi COOTHOIICHHS Ta3-BO3AyX II0 aHAIU3y OTXOISIIMX IPOJYKTOB
CTOpaHHs.
KoHTyp perynupoBanusi TeMmrepaTypbl CTEHAAa B KOJIMAKOBOW MEYM ISl CBETJIOTO OTXKHUTa
MeTaa.
KonTyp perymupoBaHus TeMmIepaTypbl pabdodyero IMpOCTPaHCTBA KOJIMAKa TeYH IS
TEPMHUYECKOTO CBETJIOTO OTXKHUTa MeTallja.
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7 OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTreCcralnum

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeaACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘lHOﬁ arrecranmm.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

CIOCOOHOCTBIO TPOBOIUTH BHIUMCIUTEIBHBIC SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM CTaH/IAPTHBIX MPOTPAMMHEBIX CPEJICTB C IICNIBIO MOTYYCHUS MaTeMa-
THYECKHX MOJICJICH MPOIECCOB M 00HEKTOB aBToMaTH3aluu 1 yrnpasienus (ITK-2)

3HaTh

UCTOPUIO pPa3BUTUSl CUCTEM aBTOMAaTH-
3alMy;

ocobennoctu noctpoeHuss ACYTII u
ACVII;

JUHAMHYECKHE XapaKTEepUCTUKU M Ta-
paMeTpbl TUIIOBBIX 3BEHBEB, COCTaBIIs-
IOLUX JIOKAJIbHBIA KOHTYp PEryJIHpO-
BaHUS,

TUIIOBBIE 3aKOHBl PETyJIUPOBaHUS WU
OCOOEHHOCTH MX TEXHUYECKOW peau-
3alMy;

CTaTMYECKHE W JUHAMHYECKHE Xapak-
TEPUCTUKH 00BEKTA yIpaBIeHUS,
0COOEHHOCTH CHHTE3a U HACTPOWKHU
KOHTYPOB YIPAaBJIEHUS TEXHOJOTUYe-
CKHMH IIPOLIECCaMH;

0COOEHHOCTH DPa3pabOTKU CUCTEM aB-
TOMAaTHYECKON ONTHUMM3ALUKU yIpaBie-
Hus (CAOY) TeXHOJIOrMYeCKMMHU Ma-
pameTpamy,

0COOEHHOCTH HCII0JIb30BaHUS Helpoce-
TEBOTO METOJa JJIsl ONpeAeNeHUs JKC-
NEPUMEHTAIbHO-CTATUCTUYECKUX  MO-
Jeleil U HEeHpOCETEeBOro YIPABICHUS
TE€XHOJOTMYECKUMH MIPOLIECCaMH;

Bonpocwi ona noozomoeku K 3auemy ¢ 0uyenKoiu:

1.

2.
3.

ok~

10.

11.

12.

13.

14.

Hcropus pa3BuTHs aBTOMaTHYECKUX CHCTEM peryiaupoBaHus. CouuanbHblid dhdexT
BiusHUs CAY Ha TEXHOJIOTMYECKHUI TIEpCcoHal.

Ponp aBTOMaTH3a1MK B pa3BUTUU IPOMBIIUIEHHOTO MPOU3BOJICTBA.

CrpyKTypa aBTOMAaTU3UPOBAHHOW CHCTEMBI YIIPABICHUS METAJLTyprUueCcKUM IpOu3-
BOJCTBOM, MPHUHIIMITBI UEPAPXHUECKOTO MOCTPOCHHUS, Kiaccuukaius ypoBHS Mpu-
HATHSL PELICHUMN.

Krnaccudukanus cuctem ynpapieHus 0 BUJAM BBINOTHIEMbIX (YHKINH.
[IporpaMMHOEe U anropuTMUyeckoe oOEecreueHue aJanTHUBHOW CHCTEMBI yIIpaBiie-
HUSL.

Omnpenenenyue NMHAMUYECKUX MapaMeTpoB OOBEKTa YNPaBICHHS IO PE3yJIbTUPYIO-
1Iei KpUBOM pa3roHa, MOJIyY€HHOM B X0/1€ DKCIIEPUMEHTA.

Cratuyeckue W JMHAMHUYECKUE XapaKTEPUCTHUKHM MHEPLMOHHOIO C 3ara3/blBaHUEM
00BEKTa YIPaBICHUS CTATUYECKOTO TUTIA.

JluHamMuueckrue XapaKTepUCTUKH MHEPIUOHHOIO C 3ama3JblBAHUEM acTaTHYECKOTO
00BEKTa yIpaBlIeHUs.

Ananranus CAY k uHQOPMAITMOHHON CTPYKTYpPE TEXHOJIOTHYECKOTO Mpoliecca.
Anantanuss CAY K IMHAMUYECKHM TapaMeTpaM OOBEeKTa YIpaBICHHS B PEKUME
ABTOMAaTU3UPOBAHHON HACTPOUKH.

MeTtonuku GpopMupoBaHUS TPAAYHPOBOYHBIX U pabOUYHNX XapaKTEPUCTHK B CUCTEMAaX
a/IalITUBHOTO THIIA.

JluHaMuyeckre XapaKTepUCTUKHU MPOMOPIUOHAIIBHOTO U UHTETPUPYIOIIETO 3BEHBEB,
(bU3UYIECKU CMBICIT ITApaMEeTPOB.

JIuHaMU4ecKre XapakTepUCTUKH IU(p(HEPEHIUPYIONIET0 U HHEPLUOHHOTO 3BEHBEB.
DU3NYECKUN CMBICIT TApaMETPOB.

DopMHUPOBAaHUE TECTUPYIOIINX BXOIHBIX BO3AECUCTBUN NPU aBTOMAaTUYECKOM ONpe-

23




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

OCOOCHHOCTH HCIIOIb30BAHUS MPUHIIH-
OB TEOPUU HEYETKHMX MHOXKECTB U He-
YETKUX JIOTMUECKUX BBIBOJAOB IIPU CHH-
T€3e MaTeMaTHYeCKUX MOJIeNel Mpous-
BOJICTBEHHBIX IIPOLIECCOB U pealIn3aliu
HEYETKOr0 YIPaBJICHUS TEXHOJOTHYe-
CKMMH ITapaMeTpamy;

OCOOCHHOCTH MPOTPaMMHOM peanusa-
MU JIOKAJIBHBIX MHUKPOIPOIIECCOPHBIX
KOHTYpPOB yIpaBl€HUS B Ipoliecce
CBOOOJHOTO IPOrPAaMMUPOBAHUS PETY-
JUPYIOIIHUX KOHTYPOB;

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

JIeJICHUU JUHAMUYECKUX ITapaMeTpOB.

[IpyurHa NOSIBIEHUS NEPEXOJHOr0 (IMHAMHYECKOIO) 3ama3]blBaHUs B KOHTYypeE
yIpaBICHUS.

[IpyurHa MoOsABIEHUS CTATUYECKOM YCTaHOBUBILIEWCS mnorpemHocty lI-perynsaropa
(moka3aTh Ha KOHKPETHON CXEME).

Knaccudukanuss MaTeMaTHUeCKUX MOJETCH TEXHOJIOTHYECKOTO MpOoIecca, BHIIBL,
JIOCTOMHCTBA U HEAOCTATKH (KPAaTKO, TOJIHKO MPUHIIUIHAIEHBIE MOMEHTHI).
JleTepMUHUPOBAaHHBIE MOJEIN TEXHOJIOTMYECKOr0 IMpolecca, JOCTOMHCTBA U HENlo-
CTaTKH.

DKCIepUMEHTAIbHO-CTATUCTUYECKAsl MOJIENb TEXHOJOrn4yeckoro mnpouecca. Crnocod
MaTeMaTHYeCKOT0 MPEICTaBICHHsI, JOCTOMHCTBO M HETOCTATKH.

OMOUpUYecKrue MaTeMaTHUYECKHE MOJIEIH TEXHOJOTHYECKUX MpPOIeccoB, (huznye-
CKas CyTb, cIoco0 (popMHUpOBaHUS, TOCTOMHCTBA U HEJOCTATKHU.

JluHaMuuecKkre MOJENIN TEXHOJIOTUYECKUX MPOLECCOB, (PU3NYECKAs! CYIIHOCTh, CIO-
co0 ¢hopMUpOBaHUS, JOCTOMHCTBA U HETOCTATKH.

MaremaTnueckne MOJENM TEXHOJIOTHYECKOro Ipolecca JETEPMUHUPOBAHHOIO TH-
1a, JIOCTOMHCTBA ¥ HEJTOCTATKH.

Heo6xoauMele ycioBUS MPUTOHKH MOAYJS MepelaTOYHON (YHKUUHU 3aMKHYTOTO
KOHTYpa MepBOro BUja K eIMHHUIIE.

Heo6xoanMele yclioBUSI MPUTOHKU MOAYJIS MepeiaToyHON (PyHKIMM KOHTypa BTO-
poro BHa K €AMHHUIIE.

OntuMuzaius HACTPOMKM KOHTypa ympaBieHus nmo merony «OMy, ¢usznueckoe
000CHOBaHKE MeTOJa U (POPMYIIBI AJIsl OTIpEeieNICHUsI TapaMeTPOB.

OnTumu3zanus HaCTPOMKHU AMHAMUYECKUX NTapaMETPOB KOHTYpa yNpaBICHUS M0 Me-
tony «CO». dusnueckoe 060cHOBaHHUE, 00IaCTh MPUMEHEHUs, paboune GopMyIbl
JUIS OIIPEJEIIEHNS TapaMETPOB.

OntrMusanus HACTPOMKH KOHTypa YyIpaBieHus mno merony «JIO». dusmueckas
CYILIHOCTb, IOCTOMHCTBA ¥ HEOCTATKH, PEKOMEHIALIUU AJIs1 UCTIOJIb30BaHUS.
CrniocoOsl ynydieHus: mapaMeTpoB MEPEXOJHOTO Mpoliecca B KOHTYPE YIpaBleHUs,
ONTUMU3UPOBAHHOTO 110 MeToAy «COm.

Kackannas cucrema ynpasnenus. JlocronnctBa. Cioco0 peryaupoBaHus Ha pealib-
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

30.
31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

HOM IIpUMeEDE.
Cucrema cBsizaHHOTO peryaupoBanus. [Ipumep opranuszanuu peajibHOro BapraHTa.
O6ocHoBaTh (U3MYECKYI0 BO3MOXHOCTH KOMIIEHCAIIMM MHEPLUUOHHOCTH OOBEKTa
YIPABJICHUS B KOHTYype ¢ ucnonb3zoBanueM [IM-perynsaropa.

[Iporpammuas peanuzauus I1M-3akona perynupoBaHusi IpU MaTEMaTUYECKOM MO-
JIETMPOBAHUHU MEPEXOIHBIX MPOIECCOB B KOHTYPE PETYIUPOBAHMUSL.

Tunel penelHbIx XxapakTepucTUK. POPMUPOBAHKE YIIPABIISAIOIIETO BO3ACUCTBUS PU
HaJUYUH PEJICHHOTO JIEMEHTA C 30HOM HEUYBCTBUTEIBHOCTH M THCTEPE3UCOM.
Texnonorunueckue ocodeHHoctH, 3aaauu, pemaemeie ACY TII, obmas cTpykrypa,
BBIOOp KpUTEPHS YIIPABIICHHUS.

Crpykrypa unpopmannonnoro obecrneuenuss ACY TII Ha npumepe CTpyKTypHOI
cxembl peanm3anuu ACY TII.

Bunet kpurepueB a3 pextuBHocTH yrpasieHus npomeccamu B ACY TII.
Haznauenue, pynkuuu u ctpykrypHble cxembl ACVYII metamnypruyeckoro mpous-
BOJICTBA.

Uepapxuueckuit npuHuun noctpoenus ACYII, noacucreMa nogaep:KKu MPUHSTHS
pereHui, knaccudukaius nHOOPMAITMOHHBIX TEXHOJIOTHH.

Cucrembl IPOrpaMMHOTO YIPABJICHUS, IPUHIUIT ICUCTBUS, PEKOMEHJAUN K HpH-
MEHEHHIO, IOCTOMHCTBA U HEJOCTATKH.

OcHOBHBIE TOHSTUS MHTEUIEKTYAIbHBIX CHUCTEM, O0JIACTh MPUMEHEHUS, CTPYKTYp-
Has cxeMa.

Bonpocel 0na noozomoeku K IK3ameny:

1.

2.

[TpuHIMIBI aJanTaluy CaMOIPHUCIIOCA0IMBAIOIIEHCSl CUCTEMbI YIPABJICHUS K IMHA-
MUYECKUM CBOWCTBaM 00BEKTa yIpPaBICHHUS.

WHTennekTyanbHble CUCTEMBl aBTOMATUYECKOTO yIpaBJIeHUs], 00J1acTh IPUMEHEHUS,
CTPYKTypHasi CXeMa, Ha3HaYeHHE OT/IETIbHBIX 3JIEMEHTOB.

[Mpuanun neiictBus CAO ¢ NpUHYAUTENBHOM MOZAYJALMEN, MareMaTH4ecKas Mo-
Jielb, CTPYKTYpHAs CXeMa, JOCTOMHCTBA U HEIOCTATKH.

IMpuamun neiictBust CAO ¢ 3alOMMHaHHEM 3KCTPEMYyMa BBIXOJHOTO IapaMerpa,
MaTeMaTHyecKas MoJielb KOHTYpa ONTUMU3AINH, CTPYKTYpHAsi CXeMa, JIOCTOMHCTBA
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

U HEJIOCTaTKHU.

punnun nefictBus CAO ¢ 3allOMHHAaHUEM DKCTPEMYMa CKOPOCTH U3MEHEHHS Bbl-
XOJJHOTO IIapaMeTpa, MaTeMaThyecKas MOJEIb KOHTYpa ONTUMU3ALUK, CTPYKTYpHast
CX€Ma, JOCTOMHCTBA U HEIOCTATKU

[Tpunnun pa6otsl maroBoii CAQO, MareMaruueckass MOJCNb, CTPYKTypHasl CXema,
JIOCTOMHCTBA U HEAOCTATKHU.

[Tpunuun pa6otel CAO ¢ uHTerpajbpHON OLIEHKOM peakluu Ipolecca Ha IpoOHoe
TECTUPYIOIIee BO3ICHCTBUE, MAaTEMaTH4ECKasi MOJIE€JIb, JOCTOMHCTBA U HEJOCTATKHU.
Hunamuka CAO, pekoMeHJIaluM HO YIYYIICHHIO IoKa3aTenaed 3(p¢eKTUBHOCTH
¢bynkunonuposanust CAO.

[oBbiienue ycroiunBoctu padbotsl CAO B yClI0BUSAX MHTEHCUBHOI'O IEHCTBUS TEX-
HOJIOTUYECKUX BO3MYIICHHUH U ITOMEX.

OOmee mnonsTHEe HCKyccTBeHHbIX HelpoHHbIX cereil MHC. Apxutekrypa MHC,
BXO/JIHBIE, CKPBITBIE, BHIXOJAHBIE CJIOH, YCIIOBHOE 0003HAYECHHE.

OCHOBHbIE NPUHLHMIIBEI ¥ METO/bl OPraHU3aLUU Ipoliecca 00ydeHus: Helpoperys-
TOpA, CTPYKTYPHBIE CXEMBI, IOCTOMHCTBA U HEJOCTATKH.

HeoOxonumelie u gocratounslie ycinoBus 3¢ ¢extuBHoro npumenenuss CAO ynpas-
JIEHUS] TEXHOJIOTHYECKUMU TPOLIECCAMH.

[Ipouenypsl oOyueHns HEHPOCETEBOW CHUCTEMbl aBTOMAaTHYECKOTO PETYIHPOBAHUS.
OO1u11e MPUHIUIBI KOPPEKTUPOBKU CUHANITUYECKUX BECOB HEHPOHOB.

OcHOBHbIE TOHATHSA MPETYKIIMOHHBIX MOJIENIEN CUMaHTHUUECKUX CETeH U JIOTHYECKUX
MOJICIIEH.

CtpykTypHasi cXxeMa peanu3alii HEHpOCEeTEeBOro peryisTopa TEXHOJIOIMYECKOTO
poruecca.

OO6mre 0coOeHHOCTH yIpaBJIeHHs Ha 0a3e TEOPUU HEYETKUX MHOXKECTB.
@DyHKIIMOHANbHAS CXeMa CUCTEMBbI YIIpaBJIeHUs Ha Oa3e HEUETKOM JIOTHKH.

[IpuHnMn paboThl HEYETKOTO PETYIIATOPA.

ANTOpUTM HEYETKOro BbhIBOJa MamyaHu.

Anroputm HedeTkoro BbiBosia CyreHo.

Oco0eHHOCTH MPAKTUYECKOM peann3aii HeYeTKOro PerysTopa.

[IpumMeHeHne MpUHIMIIA HEYETKOrO yNpaBJeHHs PU CHHTE3€ LU(POBBIX KOHTYPOB
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

CTa0MIIN3alUU TEXHOJIOTUYECKUX ITapaMeTPOB MPOU3BOJICTBEHHBIX IPOIIECCOB.

23. OcoOEHHOCTH MPOTPaMMHON pealn3aluy THIIOBBIX 3aKOHOB YIPABICHHS IMPH HC-
MOJIb30BaHUU CBOOOTHO IPOTPAMMHUPYEMBIX MUKPOITPOIIECCOPHBIX KOHTPOJIJICPOB.

24. OcoOEHHOCTH MOJEIMPOBAHUS PA0OTHI JOKAIBHBIX KOHTYPOB ITU(POBOTO PETYIIH-
POBaHUS TEXHOJIOTMYECKHM MapaMeTPOM MTPOU3BOACTBEHHOIO TpoIiecca.

25. UccrienoBanue nudpoBbIX KOHTYPOB PETYJIIMPOBAHUS TEXHOJIOTHYECKHUX TTAPAMETPOB
MPOU3BOJICTBEHHBIX IPOIECCOB C IIETbI0 ONTUMH3AIMH MAPAMETPOB TEPEXOIHOTO
poriecca.

YmeTs

C HCIIOJIb30BAHUEM CIICIHATN3UPOBaH-
HOTO MIPOTPAMMHOTO 00ECIICUeHHS pac-
CUMTBIBATh TEOPETUUECKYIO JIMHUIO Pe-
rpeccuyl U TMOCIEAYIOIIEro HCIOIb-
30BaHUS IMOJYYCHHOTO YpaBHEHHS IMPH
MOJIETTMPOBAaHUH OOBEKTA YIIPABICHNUS;
C HCHOJB30BAHUEM CIICIIHATU3UPOBAH-
HOTO TIPOTPaMMHOT0 00eCIIeueHus pac-
CUMTBIBATh METOJIOM Diijiepa TPaeKTo-
PUI0O HM3MCHCHHA BBIXOJHOI'0 CHUI'HAJIa
00BEKTa yIpaBlIeHHS;

C HWCIOJBH30BAHUEM CIIEIIHATN3UPOBAH-
HOTO TIPOTPaMMHOT0 00ecIieueHus pea-
JU30BATh pacyeT MepexoHOro Mpolec-
caB CAY;

OPUMEHATh METOAbl MaTEeMaTUYECKOIro
MOJIEIUPOBAHUS JUIsI MCCIEIOBAHUS U
MMPOCKTUPOBAHUA CJIOKHBIX JUHAMHUYC-
CKUX OOBEKTOB YIpPABJICHHUSA: MPOBO-
JUTHh ONTHMHU3ALMI0 KOHTYpa yIpasiie-
HUS W aHalIM3 BIMSHUSA TapaMeTpoB
HACTPOWKH pEryiasTopa Ha KadecTBO
nepexoaHbIx npoueccos B CAY; npo-

3amanue Nel.J[ns mpuBeneHHOW CTATMYECKOW XapaKTEPUCTUKH OOBEKTa YIpaBICHUS
paccyuTaTh TEOPETUUYECKYIO TUHUIO PErPECCHH METOJIOM HAUMEHBIIIUX KBAJIPaTOB
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3aganue Ne2. Ilo skcnepuMeHTanbHON KPUBOM pa3roHa METOIO0M OJiliiepa pacCUUTanTe
TPACKTOPHUIO N3MEHEHUS BBIXOJHOIO CUTHAJIA, UCIIONB3YS B KAYECTBE BXOJHOTO CUTHAIA
YPaBHEHUE TEOPETUUECKOM JINHUU PErPECCUH, MOITYUEHHOH B 3agaHuu Nel.
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CTpyKTypHBIii

3IEMEHT [TnanupyeMble pe3yibTaThl 00ydYeH s O1eHOYHbIE CPEICTBA
KOMITETEHIIH
BOJIMTH HCCIIEI0BAHNE Pa3pabOTAHHOM 860
CAY npu neiicTBUM Ha CHUCTEMY pas- R R R T .
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3amanne Ne3. Mcmonb3ys pe3ynbTaThl MPeabIIyIX BerauciaeHni (3aganmne Nel u Ne2),
B COOTBETCTBUHU €O CTPYKTypHOU cxemoil CAY u 610K-cxeMol aJiropuT™Ma peaian3oBaTh
pacyet nepexoaHoro nporecca B CAY
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CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CPEACTBA
KOMITETCHIIUH
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CtpykTypHasi cxema Jyisi pacueTa KOHTYpa YIPABJICHUS C TUIIOBBIM PETYISTOPOM
1 UM nocTositHHON CKOpOCTH




CTpyKTypHBIii
AJIIEMEHT [Tnanupyemblie pe3yabTaThl O0yUeHUS OueHouHbIE CPEACTBA
KOMIIETEHINH
Hauano

Bsoanm napameTpbl

obbvekra: al, a2, a3,
a4, a5, T1, T2,XH, Y3

BBOAMM HacTpOMKM:
Kp, Tus, Kum, dZH,
dT

Bbluncnexune
nosnoxeHue sana
UM: X

UM pocTturaet KoHueBbIX
BbikNtOYaTenel

um
ABUXKNTCA

&

BbluncneHue

TeKyLwmnx 3Ha4YeHuin
Y, 71, 22, dz1, dz2

TN.IM=T3N.MM

Bbluncnenue:
E, F, Up, U'

uU'>duU'n/2

BbiK/llOYaTeNnen

na
UM pocTturaeT KOHUEBbIX

KoHeu,

bnok-cxema nporpammsl pacueTa nepexoHbIX MPOLECCOB
B KOHTYpE peryJIipOBaHUs TeMIEPaTypbl
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA

KOMITETCHIIUH
3ananue No4. [TpousBecTH ONTUMHU3ALUIO KOHTYpa YIPABICHUSA U aHAJIN3 BIUSHUA I1a-
paMETPOB HACTPOUKHU PETYIISITOpPA Ha KAYECTBO MEPEXOAHBIX IpoueccoB B CAY.
3amanne Ne5. IlpousBectu uccienoBanue pazpadoranHod CAY mpu JelCTBUM Ha CH-
CTeMy BO3MYIICHHUI: OJJHOKPATHOTO BO3MYIICHUS, Ipeiia cTaTHIecKoi XapakTepuCcTH-
KM, IEPUOANYECKUX MTOMEX.

Bnangers HaBBIKAMH TPOCKTHPOBaHUs U paspa- | IIpumepst mem Kypcoewvix npoekmoe no memaniypuiecKum nepeoenam.

OOTKM MaTEeMaTHYECKUX MOeNell 00b-
€KTOB U CHUCTEM;

HaBBIKAMH  peaM3allMd  aJrOPUTMOB
YHCJICHHOTO MOJICTUPOBAHMSI C UCIIOJIb-
30BaHMEM IIPOTPAMMHBIX CPEJICTB;
HaBBIKAMH MaTEMaTHYECKOr0 MOJIEIIHN-
pPOBaHUS  CIOMKHBIX JUHAMHYECKUX
IIPOLIECCOB U OOBEKTOB YIIPABIICHUS;

1.

N

©oNe®

11.

12.

13.
14.

ArnoMepallMOHHOE IIPOU3BOJICTBO

KoHTyp onTuMuzanuu ynpasieHUs MPOIECCOM MEIKOro IpoOJeHUs MaTepraia B
IAPOBBIX WJIM CTEP’KHEBBIX MEJIbHUIIAX.
KonTyp perynrnpoBanus BIa)KHOCTH arjJiOMEpPallMOHHOM IIUXTHI.
KouTyp perynupoBaHus TeMiiepatypbl B pabo4eM MPOCTPAHCTBE 3KUTaTEIbHOTO
rOpHA.
KouTyp ympaBiieHus MpOIECCOM CHKMTaHUsl TOIUIMBAa B paboO4yeM MPOCTPAHCTBE
3aKUTaTeJIbHOTO FOpHA.
KoHTyp perynupoBaHus CKOPOCTH arjOMallWHbl MO 3aKOHYEHHOCTH Ipolecca
CIIEKaHMS B 3aJIaHHOM y4acTKe (aKTUBHOM) arjlOJICHTHI.

JloMeHHO€ IPOU3BOJACTBO
KonTyp perynupoBanust pacxoia ropsiyero JyThs.
KoHtyp perynupoBanust TemMnepaTypbl TOpsiuero 1yThsl.
KonTyp perynrupoBanus BIa)KHOCTH TOPSYETO TYThS.
Koutyp perynupoBaHus naBieHHs B pabodyeM MIPOCTpaHCTBE (HA KOJOIIHHKE)
JIOMEHHOM TIeYH.

. KonTyp perynupoBaHusi Temmeparypbl Kyloja BO3JyXOHarpeBareis IOMEHHOMU

neyu.

CAO ynpaBienus MpoLecCOM CKUTaHUS TOIUTMBA B BO3JAYXOHArpeBaTeie ¢ LEIbIo

obecreueHnst MaKCUMalTbHO BO3MOXKHOM CKOPOCTH HarpeBa KyroJa.
Kokcoxumuueckoe npou3BoICTBO

Koutyp perynupoBanusi pacxoja OTONHMTEIBHOTO Ta3a Ha KOKCOBYIO CTOPOHY

Oarapen.

KouTyp perynupoBanusi TemrepaTypbl OTONUTEIBHOTO Ta3a.

OnTtuMuzanusi  Tmpouecca BbIJeNeHHs O€H301a ¢ Ieldplo  obecredyeHus
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MaKCHUMAaJIbHOT'O BblJIeJIeHUs O€H3071a.
BolniaBka crajiv B KOHBEPTEPAX

15. KoHTyp perynupoBaHus pacxoia KUCIOpO/ia Ha IPOAYBKY.

16. KoHTyp perynupoBaHus MOJI0KEHUS POYBOYHON KHUCIOPOAHOH (PypMBI.

17. KoHTyp perynupoBaHus 1aBJIE€HUS Ha BBIXOJI€ KOHBEPTEpA.

18. Cucrema nporHo3MpOBaHUs TEKYIIETO COJIEPKAHMS YIIIepoia B METalIe.

19. Cuctema HenpepbIBHOIO KOCBEHHOT'O METOA U3MEPEHUS TEMIIEPaTyphl METAJLIA.

BolniaBka cTajay B 3JIEKTPOJIYTOBBIX IeYax

20. Cxema peryiaupoBaHus pacxoaa MPUPOJHOro raza B KOMOMHUPOBAHHBIX (ypmax-
ropeskax.

21. KoHTyp peryianpoBaHus pacxoja Kuciopoja B pabouyeM npocrpanctse JCII.

22. KoHTyp peryiaupoBaHus OJaqd KOKCOBOM MEIIOYH JIJIsl BCTICHUBAHMS [IUTAKA.

23. Kontyp perynupoBanus pabodero Toka Ayru rno auddepeHnuanbHol cxeMe.

24. Ontummsanmst  dHepreTrdeckoro pexuma JICIT ¢ menpio  oOecriedeHHs
MakcuMalibHOM nipou3BoautenbHocTH JICII.

Breneunas o6paboTka ctanu B ycTaHOBKax [ledb-KOBII U BAaKyyMMHUPOBAHHE CTAJIH.

25. KoHTyp peryianpoBaHus pacxoja KACIOpo/aa Ha MPOAYBKY MeTaIa.

26. Kontyp perynuposanus nogauu ceimydnx B AITK.

27. KoHTyp perynaupoBaHus pabodero Toka a1yru (assl.

28. KoHTyp peryianpoBaHus pacxo/a NpUpOAHOIo raza Ha pa3orpeB BaKyyMKaMephl.

29. KoHTyp oNnTHMH3aIMK pacxoja TPaHCIOPTHUPYIOMIETO Taza (aproHa) C IEJbIO
JOCTHKEHUSI MaKCUMaJIbHON Npou3BoauTenpbHocTH YBC 1Mo M3MepeHHio Macchl B
LHUPKYJIUPYIOLIEM KOHTYpE.

30. Koutyp ontuMuzanmum pacxoja TPaHCIOPTHPYIOLIEro ra3a (aproHa) Juis
JOCTHKEHUSI MakCUMaJbHOW mpou3BoauTenbHocTd YBC mo m3mepeHuio macchbl
CTaJIi B KOBIIE.

PasnuBka crany Ha MalMHaX HENPEPBIBHOW PA3JIMBKU CTAJIH

31. KonTyp perynupoBaHus ypOBHS METalla B IPOMEXKYTOUYHOM KOBIIIE.

32. KoHTyp perynupoBaHus ypOBHS MeTauia B Kpuctaiummsarope MHJI3.

33. KonTyp perynupoBaHus TEMIIEPATyphl B CEKIIUU 30HBI BTOPUYHOTO OXJIAXKICHUSI.

34. KoHTyp peryianpoBaHus pacxoaa KHCIOpoaa Ha Ta30KUCIOPOTHBIN pe3ak.
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35. KouTyp perynmupoBaHus TEIUIOBOTO pPEXHMa KpPUCTAUIM3aTopa C  IENbI0
MOJTy4eHUsl 3aJaHHOW TOJIIMUHBI CJOS 3aTBEPJACBIIETO METaUla Ha BBIXOJE
(CKOpOCTBIO Pa3JIUBKH).

Harpes MeTaina nepes mpoKaTKoi

36. KonTyp perymupoBaHusi TeMIepaTypbl pabo4ero mpoCTpaHCTBa HAarpeBaTeIbHOM
TICYH.

37. KoHuTyp peryinupoBaHusi TeMIepaTypbl MOBEPXHOCTH HArpeBAacMON 3arOTOBKU B
nevax MPOXOAHOTO THUIIA.

38. KouTyp peryiupoBaHusi JIaBJICHUS B pabO4YeM NPOCTPAHCTBE HArpeBaTEIbHBIX
neyei.

39. OnTumuzanms mpolecca CKUTaHus TOIJIMBAa B pabodyeM MpPOCTPAHCTBE Medel ¢
[EJTbI0 CHIDKEHUS YIICIBHOTO PAcxo0/1a TOILINRA.

40. KoHTyp peryjavpoBaHHs COOTHOIICHHS Ta3-BO3MyX IO aHAIU3y OTXOJISIINX
MPOJYKTOB CTOPAHMSI.

41. KoHTyp peryiupoBaHHs TeMIIEpaTypbl CTCHIA B KOJITAKOBOW YU JJIsi CBETIIOTO
OT)KWTa MeTaJa.

42. KoHTYp peryIupoBaHUs TEMIIEPATyphl padoUuero MpoCTPaHCTBA KOJITAKa ITeYH JIIs
TEPMHUYECKOTO CBETJIOTO OTXKUTA METaJlIa.

Oobuyee 3a0anue na Kypcoeoii npoekm:

1. Cocrapienue maremarHueckoil mozenu odbekra ympasienus (OY). Beibop craru-
CTHUYECKHX JAHHBIX, pacdyeT CTaTU4YecKoM XapakTepucTuku OY MeTonoM HauMEHBIINX
KBaJIpaToB I10 DKCIIEPUMEHTAIBHBIM JaHHbIM. PacdeT KpuBOW pa3roHa M ONpPENEIICHHE
JUHAMHYECKUX MapamMeTpoB oObekTa. CocTaBieHHE ypaBHEHMs AMHAMUKU U Tepena-
TouHOH pyHkMM OV.

2. Pa3pabotka ctpykrypHOi cxembl CAY TexHomormdeckoro napamerpa. O60CHOBaH-
HBII BBIOOp 3aKOHA PErYIUPOBaHMS € yuyeToM napameTpoB OV U BUIa UCTIOIHUTENHEHOTO
yCTpoiicTBa. YKa3aHUE NPUMEHSEMbIX TEXHMUYECKHX CPEICTB. JaT4MK{, BTOPHYHBIE
npUOOPBI, PETYIAATOPBI (KOHTPOJUIEPHI), YCUIUTENN, UCTIOJHUTEIBHBIC MEXaHU3MBI, pe-
T'YJIIMPYIOLIUE OPTraHbl U T.II.
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3. Pacuer koHTypa ynpaBieHUs B COOTBETCTBMM C BBIODAHHOW CTPYKTYpHOW CXEMOH,
BKJIFOYasi OJIOK-CXEMY aJITOPUTMA, pacyeTHble (GOpMYIbI M BHIOOP HaualdbHBIX YCIOBHH,
PY4HOI MOIpOOHBII pacyeT 5-8 ToUeK U CpaBHEHHUE UX ¢ KOMIIbIOTEPHBIM BAPHAHTOM.

4. OnTuMH3anys KOHTypa yIpaBIeHUs U aHAJIU3 BIUSHUS [1apaMETPOB HACTPONKHU pery-
JATOpa Ha KadecTBO ImepexonHblx mnpoueccoB B CAY. OmpezneneHue ONTUMAaIbHBIX
HacTpoek peryiaropa. McecnenoBanue mepexoaHbIX MPOLECCOB B CUCTEME IPU Pa3HBIX
CKOPOCTSIX MCHOJIHUTEIBHOTO MEXaHU3Ma, NPH Pa3HbIX 3HaYeHUsX ko3(dduuuenra nepe-
Jla4yl perynsaropa, BpeMeHu uszoapoma u ap. Mccnenoanue CAY npu nelicTBUU Ha CH-
CTEMY Pa3JINYHbIX BO3MYILEHUI: OTHOKPATHOIO BO3MYILEHU, Apeiida cTaTudeckoil xa-
PAKTEpUCTUKH, IEPUOAUYECKUX BBICOKOYACTOTHBIX IIOMEX U T.II.

TOTOBHOCTBIO YY9aCTBOBATh B COCTABJICHUH AaHATUTHYECKUX 0030pOB U HAYYHO-TEXHUUYECKUX OTYCTOB IO PE3yJIbTaTaM BBIIIOJIHEHHOW pabOThI, B TIOJI-
rOTOBKE MyOJIMKAIHiA 110 pe3yabTaTaM HccieqoBanuii u paspadborok (ITK-3)

3HaTh — oOuiee HalpaBIeHUE HAYYHOU pabOThI
IIPH TIOJITOTOBKE PACIIMPEHHBIX aHAJIH- .
) 1. Buasl HaydHBIX TyOTUKAIIHI
TUYECKHUX 0030pOB;
2. JTansl HOJATOTOBKY HAYYHO-HUCCIIEI0OBATENIHCKOTO OTUETa
— CTaHIapThl U TPeOOBaHUS K HAYYHO-
3. CtpykTypa Hay4YHO-HCCIIEIOBATEILCKOTO OTYETa
TEXHUYECKUM OTYETaM MO pe3yibTaTam
. ] 4. KynbTypa HUTUPOBAHUS M OCHOBHBIE TPEOOBAHMSI K HCIIOIH30BAHUIO NCTOYHH-
BBINIOJTHEHHOM paboThI,
KOB, IIMTHPOBAHUIO M COCTABJICHUIO CITUCKOB JIUTEPATYPHI
— TOPSAI0K pabOTHI MIPH MOATOTOBKE
Hay4HO-UCCJIEI0BATEILCKOr0 OTYETA,
VMmeTn — TPUMEHATH METOMWKY  IOJATOTOBKH 1. CocraBuTh aHHOTAIMIO KypCOBOTO MPOEKTa
Hay4HO-UCCIIEIOBATENLCKOTO  OTYeTa 2. CoCTaBHUTBH CHUCOK KIIFOYEBBIX CIIOB
M0 pe3ybTaTaM UCCIIeI0BAHUI; 3. OdopmuTh pe3ynbTaThl HCCAEAOBAaHUS MO TPEOOBAHUSM CTaHAAPTOB
4. CocCTaBUTh CIUCOK ITUTUPYEMBIX HCTOYHUKOB
5. TlpoBeputh KypcOBOIl MPOEKT HA AHTUILIATHAT
Bnanetsb — HaBBIKAMH MOJATOTOBKH aHanutHueckux | OdopmiieHne TeKCTOBOW M TpauUecKoil YacTH KypCOBOTO MPOEKTa B COOTBETCTBHH C

0030pOB 10 paCIIUPEHHON TEMATHKE U
(GhopMUPOBaHUN OCHOBHBIX 3a]1a4 UC-
CJICJTOBAHMUS, ONIPEICIICHHUS CTPYKTYPHI

TpC6OBaHI/I$IMI/I CTAaHAAPTOB U MCTOAUYCCKOI'O0 YKAa3aHUA.
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KOMITCTCHIIHH
HAYYHO-HCCIIEJIOBATEIILCKOTO OTYETA,;

CIIOCOOHOCTBIO OCYIIECTBIIATh COOP M aHAJIM3 MCXOJHBIX JaHHBIX JUISl pacyeTa M MPOSKTUPOBAHMS CUCTEM M CPEICTB aBTOMATHU3ALMU M YIIPABIICHHS

(TTIK-5)

3HaTh — cmoco0bl cOopa M aHalu3a MCXOIHBIX
AAHHBIX JUIA Paciera W MPOCKTHPOBA-|\ro o . c6opa HayaHO#H HH(OPMALLHH
HUSI CHCTEM M CPEICTB aBTOMAaTHU3alluu
U YIIPABJICHUS;

YmeTh — wucnonb3oBaTh uH(popManuoHHble pe- | [IpoBecTH nHGOPMaLMOHHBII TOMCK HAYYHBIX HCTOUHUKOB 110 33aHHON TeME KypCcOBO-
CYPCHI IS TIPUOOPETEHUsI HOBBIX 3Ha- | IO MPOCKTa
HUI U yMEHUH B 00JIACTH aBTOMAaTH3a-

[IUHM TEXHOJIOTUYECKUX MPOIECCOB;

Brnaners — HaBbIKamMM cOopa W aHanm3a ucxomusix | [1oa6op HeoOXoauMol THTEPaTyphl, COCTABIEHNE IPUMEPHOIO IJIaHAa KYPCOBOIO IpO-
HaHHbIX Ui 3(@deKTHBHOro penieHus | eKTa. UTeHne U aHanu3 BHIOPaHHOM JMTEPATYpHl, IOArOTOBKA aHAIUTHYECKOro 0030pa
3a/1a4 [0 MPOEKTUPOBAHUIO CHCTEM M | IO CHCTEMaM aBTOMAaTH3alluK BEIOPAHHOIO TEXHOJIIOIHYECKOTO MTPOLECCa.

CPeACTB aBTOMAaTH3allMM M YIIpaBle-
HUS;

CIOCOOHOCTBIO TIPOBOIUTH JUATHOCTHKY COCTOSTHUS M TUHAMUKHY TTPOU3BOJICTBEHHBIX OOBEKTOB, 8 TAKKE HAJIS)KHOCTH MX DJIEMEHTOB C UCIIOJb30BAHMU-
eM HeoOX0MMbIX MeTo10B aHanu3a (JII1K-2)

3HaTh -

METOAMKY SKCTPamoJIALUU
MEHTaJIbHON KPUBOU Pa3roHa;

DKCIIEPH-

METOAMKY ompeaeneHus kod3dduuuen-
TOB Au(PepeHInanbHOT0 ypaBHEHUS
10 KCIIEPUMEHTAILHOW KpUBOM pasro-
Ha U1 OOBEKTOB YIPaBJIEHUS C CaMoO-
BbIpaBHUBAaHUEM M 0€3 CaMOBBIPABHU-
BaHUSs;

MCTOIUKY HpCO6p8.30BaHI/I}I HUMITYJIbC-

wmn

~No

[Touemy npu 3KCTpanodsiuuyu KpUBOM pa3roHa MPEArnojaraercs, 4ro Nepexo/i-
HBIH Mpoliecc 3aKOHYHUTCS 3a BpeMst paBHoe (3...4)To?

Kak ¢usnuecku peann3oBaH 0ObEKT ympaBIeHuUs?

B uem 3akirouaercs HeJOCTaTKU METO/1a SKCTPAIIOJIALIAN?

Kakune konuuecTBEHHBIE OLEHKM JUHAMUYECKHX CBOMCTB OV wHcnonb3yroTcs?
Kaxkue popmyiibl CymecTBYIOT sl ©X ONpeaesieHUs ?

UYro takoe nepexoaHas xapakrepuctuka? Kak onpenenuts ypaBHEHHE NEPEXO-
HOM XapaKkTepucTuku oobekra?

UYro Ha3bpIBaeTCsA UMITYJIBCHOM XapaKTEPUCTUKOM?

Urto Ttakoe nepegatounas Gpyukmusa? Kak ee moayduth U3 ypaBHEHHUS JUHAMUKH?
Onuiure METONMUKY CHATHS HKCIEPUMEHTAIbHON MMIYJIbCHOM XapaKTEpUCTH-
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HOW XapaKTePUCTUKU OOBEKTa B KpPH-
BYIO Pa3rOHa U OIpEIEICHUs AUHAMU-
4EeCKHUX IIapaMeTPOB 00BEKTA IO DKCIIE-
PUMEHTAJIbHOM HUMITYJIBCHOW XapakTe-
PHUCTHKE;
METOJUKY IOCTpOE€HUsI  roporpada
A®YX oObekTa yrnpaBieHHs 10 dKCIe-
PUMEHTAIILHOM KPUBOM pasroHa Juis

Ppa3INIHbIX 06'LeKTOB;

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24,

25.

26.

ku. Kak npaBuibHO BbIOpaTh BpeMs UMITyJibca?

Onumure METOA NEPECTPOEHUS UMITYILCHON XapaKTEPUCTUKU B KPUBYIO pasro-
Ha. Ha uem oH ocHOBBIBaeTcs?

UTo Ha3bIBaCTCS UMIYJILCHOU XapaKTEPUCTUKOMN?

Kaxue mapamerpsl 00beKTa MOKHO OMPENEIUTh 0 UMITYIbCHON XapaKTepUCTU-
ke? Hamummure ¢popmysl.

Onuiure METOAUKY CHATHS 3KCIEPUMEHTAIbHON MUMIYJIbCHOM XapaKTEepUCTH-
ku. Kak mpaBuiibHO BEIOpAaTh BpeMst UMITYIIbca?

Kakue cBoiicTBa xapakTepusyeT kodhduieHT caMoBbIpaBHUBaHuA? B ueM ¢u-
3UYECKUN CMBICII 3TOTO TTapamerpa’?

Kakue cBoiicTBa xapakTepusyeTr cKopocTh pa3roHa? B yem Qusndeckuii cMbica
3TOTO mapameTpa’?

HazoBuTe n3BecTHbIE YaCTOTHBIE XapaKTEPUCTUKU OOHEKTOB.

Kax nonay4uTs 4aCTOTHbIE XapaKTEPUCTUKHU OTBITHBIM ITyTeEM?

Kak nonyunts ADUX, ecnu uzBectna [1d odnekTa?

Kak noctpouts rogorpap A®UYX no kpuBoit pasrona oobexkra?

HazoBute THIIOBBIE BXOHBIE BO3ACUCTBUS. J[JIs 4eTO OHU HYKHBI?

YeMm omiinyarores 1uddepeHuaibHble ypaBHEHUS! 00BEKTOB C CaMOBbIpaBHUBA-
HUEM U 0€3 CaMOBBIPaBHUBAHUS?

Kak onpenenuTs TaHTeHC yTiia o U 9YTO OH XapaKTepu3yerT?

B kakux eguHumax usmepsierca Jo 1 Kakod (pU3NYECKUIl CMBICIT UMEET 3TOT Ia-
pametp?

Ha uem ocHoBBIBaeTcs MeTOJ| pa30MeHUs] KPUBOM pa3roHa Ha CTYNEHYaThble CHUT-
Hasbl?

Kak moctpouts Ha KoMIuiekcHOM 1iockocTH rojgorpad ADUYX oobekra? Kakoii
HEO0XOAUMO JUI ATOTO NMPOBECTH IKCIIEPUMEHT?

Uem 00BsICHsIETCS BBIOOP MAaIa3o0Ha 4acToOT Ui OCTpoeHus roforpada B Gop-

p/s

MYyJIC O €l —, O =—
o T3

OnummMre METOOUKY MOCTPOEHHs rojporpada Ha KOMIUIEKCHOW IUIOCKOCTH JUIS

MHOTOMHEPLUMOHHBIX OOBEKTOB.
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YmMmerb 1. UYemy paBeH k03 dULIMEHT repeaaun o0bekTa?

9KCHEPUMEHTAIBHO ONpEAENATh CTaTHU-
YecKHe M JIMHAMMUYECKUE XapaKTepu-
CTHKH 00BEKTa YIPaBJICHHUS;
rpadu4eckd ONpeesTh HapaMeTpsl
00BEKTa YIpaBIEHUA [0 JUHAMUYE-
CKUM  XapaKTepUCTHKaM  OOBeKTa
yIpaBJICHUS;

OTIpeNeNIATh PACUETHBIM IyTeM KO03(-
¢unmenTsr 1uddepeHuaTbsHOTO ypaB-
HEHMs 00BEKTa yIpaBIICHUS;

ctpouth rogorpaper AOUYX oObekra
yIIpaBJICHUS;

©
o

~
o

BbIXOOHOW CUTHan

a
o

0 20 40 60
BXOAHOW curHan

N

[TocTpoiite kpuByto pasrona OV co cienyrouumu napamerpamu To=10c, t3=2c.
3. PaccunraiiTe TpaeKTOPUIO MMITYJIbCHONW XapaKTEPUCTUKH 3BEHA, €CIH IMPOIOJI-
KUTEIBHOCTh BXOAHOro ummnyibca 0,2 ¢, ammmnTyaa umnyibsca 25 y.e. Hauanb-
HOe 3Ha4YeHue BbixoqHO# BennunHbl Y (0)=0.
4. Ha pucyHke mpejcTaBlieHa TPAcKTOPHs HW3MEHEHHsS BBHIXOJHON BENIMYMHBI MPH
U3MEHeHUU monoxeHus Bana Ha 10%. Yemy paBeH ko3duuueHT nepemayu
oObekra?
KpuBas pasroHa OY

50

;——n

30 ,/
/
/

10

0 20 40 60

5. Ha pucyHKe mpencTaBieHa TPackTOPHS M3MEHEHHWs BBIXOJHOW BEJHUYMHBI MPH
W3MEHEHUH NosoxeHus Basna Ha 15%. YeMy paBHa mocTOsTHHAs! BpEMEHH 00BEK-
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Ta?

R N W B~ O

—

/

0O 10 20 30 40 50 60 70

6. Ilo kpuBoii pasrona ompenenute KodpGuIHeHTs AudQepeHInatbHOr0 ypaBHe-
HUS 00BbeKTa:

A
v.oC 1
0.8 F =
2
04 |
0,0 i : : ' : >
1t T 40 60 80 100 Le

7. TloctpoiiTe KpUBYIO pa3roHa, MO M3BECTHOMY YPaBHEHHIO TUHAMUKH OOBEKTa:
0,1Y'(t) + Y(t) = 2,5X(t).

8. Ompenenute BECOBYIO (DYHKIIHMIO, TIO U3BECTHOMY YPaBHEHUIO TUHAMHUKH OOBEK-
ta: 0,1Y°(t) + Y(t) = 2,5X(t).

9. Tpunymaiite mpuMepsl 00beKTOB 0e3 camoBblpaBHUBaHus | u I mopsiikoB.

10. Tlo skcriepuMeHTaTBPHONW KPWBOW pasrOHa CTATHYECKOTO OOBEKTa YIpaBJICHUS
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JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMITETCHIIUH
nocTpouTh rojgorpadp AOUX.
11. Tlo sKcriepuMEHTATLHOW KPUBOM pa3roHa acTaTU4eCKOro OOBEKTa yIpaBJICHUS
nocTpouTs rojgorpadp AGUX.
Bnaners METOIMKOM dJKcTpamonsuuu skcnepu- | JJaboparopnas padora Nel «DkcTpanonsainys 5KCIEPUMEHTAIbHON KPUBOM Pa3sroHay.

MEHTAaJIbHOM KPUBOM Pa3roHa;
METOJMKON ompenenacHuss Kodhduiu-
EHTOB AU PepeHIIMATBHOTO YPAaBHCHUS
10 SKCIIEPUMEHTAILHOM KPHUBOM pasro-
Ha JUIsi OOBEKTOB YIPABJICHUS C CaMO-
BEIpAaBHUBAaHHEM W 0€3 CaMOBBIPABHHU-
BaHUS;

METOJMKON MPeoOpa3oBaHUsT UMITYIIbC-
HOW XapaKTePUCTHKH OOBEKTa B KpPH-
BYIO pa3roHa W OIPEJICICHHS TUHAMHU-
YECKUX MapaMeTPOB OOBEKTA IO IKCIIe-
PUMEHTAILHOM MMITYJIbCHOM XapakTe-
PHUCTHKE;

METOJMKON IOCTpOeHMsI rojorpada
A®YX oObekTa ynpaBieHHs MO dKCIe-
PUMEHTAJIBbHON KPHUBOM pasroHa s
pa3INYHBIX OOBEKTOB.

JlaGoparopnast pabora Ne2 «Ompenenenue kod(hduiueHToB audhepeHInaILHOr0
ypaBHEHHS IO  DKCIEPUMEHTAIbHONW  KPUBOM  pa3roHa  Juii  OOBEKTOB
YIPABJICHHS C CAMOBBIPABHHUBAHUEM))

Jlaboparopuas pabota Ne3 «IIpeoOpa3oBaHne HUMMIYIbCHONW XapaKTEPUCTHUKU OOBEKTa
B KPUBYIO Pa3roHa

Jlaboparopuass pabora Ned «OmnpeneneHve ITUHAMUYECKHX IapamMeTpoB OOBEKTa
I10 HKCIIEPUMEHTAJIbHON UMITYJIbCHON XapaKTEPUCTUKE»

JlaGopaTopHas pabora Ne5 «Iloctpoenue rogorpadpa ADUX 1o 3KCnEepUMEHTATBHOM
KpUBOH pa3roxHa Jyisi 00beKTOB IIEPBOIO MOPSAIKA C 3a1a3bIBAHUEM»

JlaboparopHas padota Ne6 «Onpenenenue ko3phuiueHToB 1uddepeHInaaTLHOro
YpaBHEHHUS IO SKCIIEPUMEHTAJIbHOU KpUBOM pa3roHa AJisi 00bEeKTOB 0e3
CaMOBBIPaBHUBAHUS»

JlabopaTtopHas pabora Ne7 «Iloctpoenue rogorpadha AOYUYX 1o 3KcriepuMeHTATBHON
KpuBoO# paszrona juist 00bekToB Il u |1l mopsakos ¢ 3ana3apiBanreM»
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0) Ilopsinok nmpoBeneHnsi MPOMEKYTOYHOM ATTECTANMH, OKA3aTeJIH M KPUTEPUH OLie-
HUBAHUS:

[TpomexyTouHas aTTectanus Mo JUCHHUIUIUHE «CHCTEMbl aBTOMATH3AIllUU W YIPABICHHS
BKJIIOYAET TEOPETHUYECKUE BOIPOCHI, TO3BOJISIONINE OICHUTh YPOBEHb YCBOCHHS OOYYaIOIIMMUCS
3HAHWUW, U TIPAKTHYECKHUE 3aJaHUS, BBISBIISIONIAE CTETICHb COPMUPOBAHHOCTH YMEHUU W BIajie-
HUM, TpoBOAUTCS B dopme 3k3ameHa (7 ceMecTp), 3a4eTa ¢ OleHKou (6 cemecTp) U B (hopMme BHI-
MTOJIHEHUS ¥ 3aIIUTHI KypCOBOTO MTPOEKTA.

DK3aMeH 10 JaHHOW AMCIUILUINHE IPOBOIUTCS B YCTHOM (popMe 10 3K3aMEeHaIMOHHBIM OHJIe-
TaM, KaXKJIbIi U3 KOTOPBIX BKIIOYAET 2 TEOPETUIESCKUX BOMPOCA U OJTHO MPAKTUYECKOE 3aJaHHE.

IToka3aTeu U KPUTEPUH OLleHUBAHUS IK3aMeHAa:

— Ha OLICHKY «OTJHYHO» (5 0amioB) — oOydYaromuiics 1eMOHCTPUPYET BBICOKUN YpOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIyOOKOe 3HAHHE y4eOHOTO
MaTepuasa, CBOOOJHO BBHIMOJIHSAET MPAKTHUECKHUE 33/1aHUs, CBOOOTHO ONEPHPYET 3HAHUSMU, yMe-
HUSMH, IPUMEHSET UX B CUTYalUsAX MOBBIIICHHOHN CII0KHOCTH.

— Ha OIICHKY «X0opoio» (4 0anna) — o0y4aronuiicss AeMOHCTPUPYET CpelHUl ypoBeHb chop-
MHUPOBAaHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHUS OCBOCHBI, HO JOIYCKAIOTCS HE3HAYH-
TeJbHbIE OMIMOKHU, HETOYHOCTH, 3aTPYAHCHUS TIPU aHATUTHYECKUX OMNEpalusiX, IepeHoce 3HaHUH U
YMEHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYaIlHH.

— Ha OLICHKY «y/JA0BJIETBOPUTEIbHO)» (3 Oaria) — 00yJaromuiicst 1eMOHCTPUPYET HOPOTOBBIN
YpOBEHb C(HOPMHPOBAHHOCTH KOMIETEHIMI: B XOJ€ KOHTPOJBHBIX MEPOIPHITUH TOMYCKAIOTCS
OLIMOKH, MPOSBIISAETCS OTCYTCTBUE OTAENBHBIX 3HAHUM, YMEHUN, HaBBIKOB, O0YYarOIIMICS UCHbI-
THIBAET 3HAYUTEIIHHBIC 3aTPYAHEHUS MIPH ONEPUPOBAHUH 3HAHUSAMH M YMEHUSMH MIPU HX MEPEHOCE
Ha HOBBIE CUTYyallUH.

— Ha OLEHKY «HeYyAOBJIETBOPUTEIbHO» (2 Oama) — oOyyaroluicss JEeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOro MarepHaia, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET MOKa-
3aTh MHTEJUICKTYaIbHbIC HABBIKH PEIICHHS TPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeyI0BJIeTBOPHTeaIbHO» (1 Oamn) — oOydaronuiics He MOXKeT IoKa3aTh 3Ha-
HUS Ha YPOBHE BOCIIPOM3BEJCHHUS M OOBSCHEHUs WH(OpPMAIMU, HE MOXKET MMOKa3aTh MHTEIUIEKTY-
aJIbHbIE HABBIKM PELICHUs IPOCTHIX 33/1a4.

Ioxka3aTeu M KPUTEPUH OLICHMBAHUSA 324€Ta C OLICHKOM:

— Ha OLIEHKY «OTJIHYHO» (5 OamioB) — oOydYaromuiicsi 1eMOHCTPUPYET BBICOKUN YpOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TIyOOKOe 3HaHHE y4eOHOTro
MaTepuasa, CBOOOJIHO BBINOJIHAET MPAKTHUECKUE 3a/laHusl, CBOOOJHO ONEpUPYET 3HAHUSIMH, yMe-
HUSMH, IPUMEHSET UX B CUTYallUsAX MOBBIIICHHOM CI0KHOCTH.

— Ha OILIEHKY «X0po1uo» (4 6amna) — oOyJaroniuiicss IeMOHCTPUPYET CPETHUN YPOBEHb ChOp-
MHUPOBAaHHOCTH KOMIIETEHIIMI: OCHOBHbIE 3HAHMS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS HE3HAUH-
TEeJNbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS NP aHATUTHICCKHAX OIEPAIUIX, IEPEHOCE 3HAHUN U
YMEHUI Ha HOBbIE, HECTAaHAAPTHbBIE CUTYAIHH.

— Ha OLIEHKY «yJA0BJIETBOPUTEIbHO» (3 Oaruia) — 00yJaronuiicst AeMOHCTpUPYET OPOTOBBIHA
YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIMI: B X0/€ KOHTPOJIBHBIX MEPONPUATHH JOMYCKAIOTCS
OIMOKH, MPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, YMEHWH, HABBIKOB, OOYUYAIOMIMNCS HCIIBI-
THIBAET 3HAYUTEIIbHBIC 3aTPYAHEHUS MIPH ONEPUPOBAHUY 3HAHUSAMH UM YMEHUSAMH MIPU UX MEPEHOCE
Ha HOBBIC CHTYaIlUH.

— Ha OILICHKY «HEYI0BJIETBOPHUTEIbHO» (2 Oanna) — oOydarouuiics JeMOHCTPUPYET 3HAHUS
He Oomnee 20% TeopeTHyeckoro mMarepuana, JOMyCKaeT CYIIECTBEHHbIE OMIMOKH, HE MOXKET MOKa-
3aTh MHTEJUICKTYyalbHbIC HABBIKH PEILICHHS MPOCTHIX 3a1ad4.

— Ha OIICHKY «HeYyJ0BJIeTBOPUTENbHO» (1 Oamt) — oOydaromuiics He MOXKET MOKa3aTh 3Ha-
HUS Ha YPOBHE BOCIIPOM3BEJCHUSA U OOBSCHEHUs MH(POpPMAIMU, HE MOXKET MOKa3aTh MHTEIUIEKTY-
aJIbHbIE HaBBIKM PELICHUS IPOCTHIX 3a/a4.
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KypcoBoii MpoeKT BBIMOIHIETCS MO/ PYKOBOJICTBOM MPEIOAaBaTeNs, B MPOIIECCE €€ Haluca-
HUS 00y4aloUIMiics pa3BUBAET HABBIKM K HAyYHOH paboTe, 3aKperuisisi 1 OJHOBPEMEHHO PACIIMPSS
3HAHHS, TOJTYYCHHbIC MTPU U3ydeHUHU Kypca «CUCTeMbl aBTOMATH3AIMK W yIpaBieHus». [Ipu BbI-
MOJJHEHHH KypCOBOTO IMPOEKTa 0OYUaroIIUiics JOJDKEH MOKa3aTh CBOE yMEHHE paboTaTh ¢ HOpMa-
TUBHBIM MaTEPUAIOM M JPYTUMH JIMTEPATYPHBIMH UCTOYHHKAMH, a TAK)KE BO3MOKHOCTh CHCTEMa-
THU3UPOBATh M aHAIM3UPOBATh (PAKTUUCCKUN MATepHal U CAMOCTOSTEIHLHO TBOPYECKH €0 OCMBIC-
JIMBATh.

B mporecce HanucaHus KypcoOBOTO MPOEKTa 00yYarOIIUiics TOJDKEH pa3o0paThCs B TEOPETH-
YEeCKUX BOMPOCAX M30PaHHON TeMbI, CAMOCTOATEIBHO MPOAHATM3UPOBATh MPAKTUICCKUI MaTepHal,
pa3obpaTh 1 000CHOBATH MPAKTUICCKUE MPEATIOKEHUS.

IMoka3aTe1u 1 KPUTEPUH OLIEHUBAHUSI KYPCOBOI'0 MPOEKTA:

— Ha OIIEHKY «OTJUYHO» (5 0a/IoB) — MPOEKT BBHIIIOJIHEH B COOTBETCTBUM C 33aJaHUEM, 00Y-
‘-IaIOHIHﬁC?[ IIOKAa3bLIBA€T BHICOKUU YPOBCHB 3HaHUH HE TOJILKO Ha YPOBHE BOCIIPOU3BCACHUA 1 061)-
SICHeHUST HH(OPMAIIMK, HO U UHTEJICKTYaIbHbIC HABBIKK PEHICHUS MPOOJIEM U 3a/1a4, HaX 03K ICHHSI
YHHUKAJIBbHBIX OTBECTOB K HpO6HeMaM, OLCHKU U BLIHCCCHUSA KPUTUUCCKHUX Cy)KIICHI/Iﬁ;

— Ha OLICHKY «XOpomio» (4 0aja) — MPOCKT BBIIOJIHEH B COOTBETCTBUH C 3aJaHHEM, 00yda-
IOLLUICS TOKA3bIBAET 3HAHUS HE TOJIBKO Ha YPOBHE BOCIIPOU3BENEHUS U 00bICHEHUS HH(OPMAIIH,
HO U MHTEJICKTYaJIbHbIC HABBIKU PEIICHHS MPOOJIEM U 3aj1a4, HaXOKIACHUS YHUKAIbHBIX OTBETOB K
npoobyieMam;

— Ha OICHKY «YIOBJIETBOPHUTEIbHO» (3 0ajia) — NPOEKT BHIMOJHEH B COOTBETCTBUH C 3aj1a-
HUEeM, 00yJalOMIMICs TTOKAa3bIBACT 3HAHMS HA YPOBHE BOCIIPOM3BEICHUS U OOBSICHEHUS MH(POpMa-
[[H, MHTCJUICKTYaIbHbIC HABBIKH PEIICHHUS TPOCTHIX 3a/1a4;

— Ha OIICHKY «HEY0BJIeTBOPUTEIbHO» (2 Oaia) — 3aaHKe MMPEIoaaBaTells BHIIIOIHEHO Ya-
CTHYHO, B TIPOIIECCE 3aIIUTHI PA0OTHI OOYUYAIOIIMICS JOMYCKAET CYIIECTBEHHBIC OIIMOKH, HE MOXKET
IMOKa3aTh MHTCIUICKTYAJIbHBIC HABBIKW PCIICHHA IOCTaBJIICHHOU 3ala4un.

— Ha OLICHKY «HEY/JAOBJIETBOPUTEJILHO» (1 0ayur) — 3ajaHue MPErnoaaBaTelis BhIMOJIHEHO Ya-
CTHUYHO, O6y‘-IaIOHII/II\/'IC$I HC MOYKCT BOCIIPOU3BECTU U 00BSCHUTH COACPIKAaHNUE, HC MOXKCT IMOKa3aThb
WHTEIJUICKTYaJIbHbIC HABBIKU PEIICHUS TIOCTABJICHHOM 3a/1auH.

7 Y4eb6HO-MeTOAMYECKOE U MH(OPMALMOHHOE 0O0ecnieyeHue JTUCHUNIMHBI

a) Ocnoenas numepamypa

1. Cuctemsl yrpaBiieHHs] TEXHOJIOTHUECKUMH MpolieccaMd U MH()OPMAIMOHHBIE TEXHOJIO-
ruu . yueOHoe mocobue mnsa By3oB/ B. B. Tpomenko, B.K.®emopos, A.U.3abynckuid,
B. B. KomennantoB. — 2-¢ u3z., uchp. u jon. — Mocksa : M3parensctBo FOpaiit, 2020. —
136 c¢. — (Bwicmee obpazoBanme). — ISBN 978-5-534-09938-6. — Tekct : anmekrponnsiit // 9BC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/454172 (nata oopamenus: 23.10.2020).

2. CoBpeMEHHBIEC CHCTEMBI aBTOMATH3AIMU U yIpaBleHus : yaeOHoe mocodue / C. M. An-
npees, E. C. PabuukoBa, E. FO. Myxuna, T. I'. Cyxonocosa ; MI'TY. - Marauroropck : MI'TVY,
2015. - 1 omekrpon. ont. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/7
1.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JeKTpOHHBIH. - CBe-
JeHus AocTynHbl Takke Ha CD-ROM.

0) [{onoanumensnan rumepamypa

1. Cucrembl aBTOMaTH3aIMU U yrpasieHus : yaueoHoe nmocooue / b. H. Tlapcynkun, C. M.
Amnppees, T. I'. Cyxonocosa, E. C. Ps6unkoBa ; MarHuToropckuii roc. TexHuueckuit yu-t um. I'.1.
HocoBa. — Marautoropck: M3a-Bo Marautoropcek. roc. TexH. yH-ta, 2015. - 326 c. : ui., cXeMmsl. -
ISBN 978-5-9967-0629-7. — TekcT: HEMOCPEACTBEHHBIH.
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https://urait.ru/bcode/454172
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf&view=true

2. [Mapcynkun, b. H. ABromarn3anusi ¥ ONTUMM3ALKS YIIPABJICHUS MPOIECCOM BBIMIABKU
YyryHa B JIOMEHHBIX Ie4yax : yueOHnoe nmocooue / b. H. ITapcynkun, C. M. Auapees, T. I'. CyxoHo-
coBa ; MI'TY. - Marautoropck : MI'TY, 2018. - 215 c. : wi., Tabm., cxemsl, rpad., quarp., HOMOrp.,
ACKU3BI. - ISBN 978-5-9967-1208-3. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/152480
3/3635.pdf&view=true (marta obpamienus: 14.05.2020). - MakpooObeKT. - TEKCT : 3JEKTPOHHBIMH. -
Nmeercs nedaTHplil aHAJIOT.

3. Ilapcynkun, b. H. ABromaTtu3zanusi 1 ONTUMH3ALUS YIPABICHUS TEIUIOBBIM PEXKUMOM
paboThl 010Ka BO3AyXOHarpeBareneld JOMEHHOH meud : yueOHoe mocobue / b. H. HapcyHKHH C
M. Aungpees, M. 10. Psa6uukoB ; MI'TVY, [kad. [TIKuCVY] . MarHHToropCK 2009. - 148 c.
rpad., CXEMBlI, TaoJI. URL
https://maqtu.informsvstema.ru/uploader/fiIeUpIoad?name:269.pdf&showzdcataloques/1/1060896/
269.pdf&view=true (mara obOparuenus: 14.05.2020). - MakpooObeKT. - TeKCT : BIEKTPOHHBIN. -
WmeeTcs meyaTHBIN aHAIOT.

4. Ilapcynkus, b. H. ABTromaTn3anusi TEXHOJIOTMYECKUX MPOLIECCOB U IIPOU3BOJCTB B Me-
taiutyprud : yaeonoe nocooue / b. H. Ilapcynkun, C. M. Annpees, E. C. Psbuukosa ; non pen. b.
H. Tlapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marauroropck, 2011. - 151 c. : wr., tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/
482.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObeKT. - TeKCT : AJIEKTPOHHBIN. -
HmeeTcs meyaTHBIN aHAIOT.

5. [Mapcynkun, b. H. ABTomMaTu3anusi TEXHOJIOTUYECKUX MPOILIECCOB U MPOU3BOACTB. [Ipo-
M3BOJICTBO CTalM B MApTEHOBCKUX I€4YaX, JBYXBAaHHBIX arperarax M KUCIOPOAHBIX KOHBEPTEPaX :
yaebHoe mocobue / b. H. ITapcynkun, T. I'. CyxonocoBa, A. P. bounmapesa ; MI'TY. - Maruauro-
TOpCK : MITY, 2016. - 264 C. : WL, TalJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/113446
3/2913.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. -
Nmeercs nedaTHbIil aHAJIOT.

6. [Mapcynkun, b. H. Mcnonp3oBanue sKCepuMEHTAIbHO-CTATUCTUIECKIX METOJIOB MOJIe-
JUPOBAHUS JJIS YIPABJICHUS TEXHOJIOTHYECKUMHU Tporieccamu : yueObnoe mocodue / b. H. Tlapcyn-
kuH, C. M. Anapees, E. C. PsOuukosa ; MI'TY. - MarHHToropCK 2012. - 177 c. : un., rpad., cxe-
MBI, TabII. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=597. pdf&show dcatalogues/1/1103150/
597.pdf&view=true (mara obOparenus: 14.05.2020). - MakpooObeKT. - TeKCT : BIEKTPOHHBIN. -
ISBN 978-5-9967-0292-3. - ImeeTcst me4aTHBIN aHATIOT.

6) Memoouueckue ykazanus

1. Cuctembl aBTOMaTH3alMK U yIIpaBieHus. JJabopaTOpHBIN MPAaKTUKYM : yueOHOe rmocobwue /
b. H. Ilapcynkun, C. M. Annpees, E. C. Pabuukosa, T. I'. O6yxoBa. - Marauroropck : MI'TV,
2013. - 1 omekrpon. ont. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/111947
1/1061.pdf&view=true (mara obparmienus: 14.05.2020). - MakpooObekT. - TeKCT : 3IeKTPOHHBIM. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. OnTuMu3anus yrpaBieHHs] TEXHOJIOTHYECKIUMH TpolieccaMu : pakTukyM / b. H. HapcyH-
kuH, C. M. Anapees, E. C. Ps6uukoBa, T. I'. O6yxosa ; MI'TYV. - MarHHToropCK 2013. - 177 c.
Wi, rpad., CXEMBI, TabmI. U RL
https.//maqtu.|nformsvstema.ru/uploader/flIeUpload?name—638.pdf&showzdcataloques/1/1109486/
638.pdf&view=true (mara ob6paruenus: 14.05.2020). - MakpooO6beKT. - TeKCT : BIEKTPOHHBIN. -
ISBN 978-5-9967-0393-7. - ImeeTrcst me4aTHBIN aHATIOT.

3. IMapcynkun, b. H. 3amaun mo cuHTE3y aBTOMAaTU3WPOBAHHBIX CUCTEM YIPABICHUS TEXHO-
JIOTHYECKUMH TpOIlecCaMy U MPOU3BOACTBOM : yuebHoe nmocodue / b. H. Ilapcynkun, T. I'. Cyxo-
HocoBa ; MITY. - Marautoropck : MITY, 2016. - 54 c. : wim., Ttabn., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/112974
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https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=597.pdf&show=dcatalogues/1/1103150/597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=597.pdf&show=dcatalogues/1/1103150/597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119471/1061.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119471/1061.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/1109486/638.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/1109486/638.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true

3/2248.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObeKT. - TeKCT : 3IEeKTPOHHBIN. —

HNmeeTcs nedaTHsblil aHAJIOT.
4. Tlapcynkun, Bb.H. Pacuer CAY cC THNOBBIM pEryisiTopomM

METOJ. yKa3aHus
b.H. [Tapcynkun, T.I'. O0yxoBa; Marautoropckuii roc. texuudeckuii yuH-t um. .M. Hocoga.

/

Maruurtoropck: M3a-so Marauroropek. roc. TexH. yH-Ta, 2014. — 11 c. — TekcT: HenocpeacTBeH-

HEI.

5. Meronnyeckue yKa3aHus 1O BBIMOJHEHHUIO MPAKTHYECKUX PaOOT MPUBEACHBI B MPUIIOKE-

guu 1.

2) Ilpozpammnoe ovecneuenue u Humepnem-pecypcoi:

Haunmenosanue 110 No noroBopa Cpok neiicTBus

JTUTICH3UU

MS Windows XP Profes- J1-1227-18 o1 08.10.2018 11.10.2021

sional (umst kiacco)

MS Office 2003 Professional Ne 135 ot 17.09.2007 6eccpodHo

FAR Manager cB00OIHO pacnpocTpansemoe [10 06eccpouHO

7Zip cB00OAHO pacmpocTpansemoe [10 6eccpoyHo

BupryanbHslii cTeH] cucTe-

MPI aBTOMATITCCKOTO cuieTenbecTBO No2013612340 0ecCpovHO

YIpaBIICHUS] TEXHOJIOTHYE-

CKHM MapaMeTpoM

Scilab Computation Engine cB0001HO pacmpoctpansemoe [10 0eccpouHo

Mathcad 15 Education -

University  Edition (200 J1-1662-13 ot 22.11.2013 0eccpodHo

pack)

MathWorks MathLab v.2014 K-89-14 ot 08.12.2014 06eccpoyHO

Classroom License

Hpocbeccuonaﬂbm,le 0a3bl JAHHbIX U I/[H(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CHCTEMbI

Haszsanue kypca

Ccrlika

9J’IeKTpOHHa$[ 6338. HepI/IO,I[I/ILIeCKI/IX n3aa-
muii East View Information Services,
000 «<UBUC»

https://dlib.eastview.com/

Harmmmonanouasa WH(POPMaITMOHHO-
a”HaJIuTHYEeCKasd cucremMa — Poccuiickuit
uHJeKc HaydHoro nutupoBanus (PYHII)

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

[TouckoBas cucrema Axagemus Google
(Google Scholar)

https://scholar.google.ru/

WNudopmannonnas cuctema - Ennnoe ok-
HO J0CTyna K MHGOPMAlMOHHBIM peECyp-
cam

http://window.edu.ru/

denepanbHOE TOCyIapCTBEHHOE OIOHKET-
HOoe yupexaeHue «DenepanbHbli UHCTHU-
TYT TPOMBINJICHHONW COOCTBEHHOCTH)

http://www..fips.ru/

Poccuiickas ['ocynapcTBeHHass Oubmmore-
ka. Karanoru

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

DONEeKTPOHHBIE  pecypchl  OMONMMOTEKH

MI'TY um. I''11. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

YHuBepcuTerckass MHPOPMAIIMOHHAS CH-

https://uisrussia.msu.ru
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https://scholar.google.ru/
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ctema POCCUA

MexnyHapoaHas HayKOMETpHUYecKas pe-
(bepaTHBHas U MOJHOTEKCTOBas 0a3a JaH-
HBIX Hay4HbIX n3nanuii «Web of sciencey

http://webofscience.com

MexnyHaponHas pedepaTUBHAS U MOJHO-
TEKCTOBas CHpaBoYHas 0a3a JaHHBIX
HAYYHBIX U3JIaHUI «SCOPUS»

http://scopus.com

MGH(I[YHapOI[HaH 0asa MOJHOTEKCTOBBIX
KypHasioB Springer Journals

http://link.springer.com/

MC)KI[YHapOI[HaH KOJUICKIOUA  HAYYHbBIX
IIPOTOKOJIOB 110 Pa3jIM4YHBIM OTPACIIAM
3Hanuit Springer Protocols

http://www.springerprotocols.com/

MexayHnaponHasi 0a3a HaydHBIX MaTepua-
JI0B B 00nacTH (PU3NYECKUX HAYK U MHKHU-
Hupunra SpringerMaterials

http://materials.springer.com/

MexnyHaposnHas 0a3a CIpaBOYHBIX H37a-
HUA TI0 BCEM  OTpacisM  3HAHUU
SpringerReference

http://www.springer.com/references

MexnynaponHas pedepatuBHas  0aza
JIAHHBIX IO YMCTOM W NMPUKIAIHOW Marte-

martuke ZbMATH

http://zbmath.org/

MexnyHaposHas pedepaTuBHas U MOJHO-
TEKCTOBas CHpaBouHas 0a3a JaHHBIX
Hay4HBIX W3nanuil «Springer Naturey

https://www.nature.com/siteindex

ApxuB Hay4HbIX XypHasoB «Hannonanb-
HBIA 3JEKTPOHHO-UH(POPMALIMOHHBIM KOH-
nopunym» (HIT HOMKOH)

https://archive.neicon.ru/xmlui/

9 MartepuajbHO-TeXHUYECKOe o0ecnevyeHue JUCHUILIHHBI

MaTepI/IaHBHO'TeXHI/I‘-ICCKOe obecrneucHue JAUCIMITIIIMHBI BKIIFOYACT!

Tumn 1 Ha3BaHUE AyJUTOpUHA

OcHalenue ayguTopuu

VYueOHbIe AyaAuTOpUun I INPOBCACHUS 3a-
HATUH JICKIITMOHHOI'O THIIA

MynpTUMEANIHbBIE CPENCTBA XPAaHEHUs, Mepenadn
U IpeJICTaBlIeHNs HH(OpMaLuu

YyeOHast ayTuTOpus Il IPOBEICHHS
MPaKTUYECKUX 3aHATUN U TaOOPaTOPHBIX
pabor:

nmabopaTopusi aBTOMATH3AIIUNA TEXHOJIOTH-
YEeCKHX MPOLIECCOB U MPOU3BO/ICTB

JIaGopaTopHble YCTAaHOBKH M MPUOOPHI [T BBINOJ-
HEeHUs 1a0OpaTOPHBIX U MPAKTUYECKUX paboT:

— nabopatopHblii  creHn «lIpombllieHHbIE
natunku pacxonay, [IJIP-CK + kommbrorep
¢ npenycraHoBieHHbIM IO oT u3rorosure-
T8l

— nabopatopHblii  creHn «lIpombllieHHbIE
natuuku temmnepatyps», ITAT-CK + xom-
IpIOTEp ¢ mpenycraHoBieHHbIM 1O or u3-
TOTOBUTEIIS.

— nabopatopHblii  crenn  «lIpombliieHHbIE
matauku gapineHus», I1]/]-CK + xomibio-
Tep ¢ npenaycraHoBieHHbIM [1O oT u3roro-
BHTEJIS,;
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— NOporpaMMHUpPYEMbI JIOTUYECKHI KOHTPOJI-
nep ITJIK-Siemens + HOyTOyK ¢ mpemycra-
HOBJIeHHBIM [1O oT n3roroBurens;

— 11abopaTOpHBINA cTeH[ «ABTOMATH3AIUS CHU-
CTEeM TEIIOra30CHA0KEHUS U BEHTHIISILIUN,
ATI'CB-09-11JIP-01 + HoyTtOyk c mpen-
ycranoBieHHbIM 110 oT u3roroBuTerns;

— 11abopaTOpHBINA cTeH[ «ABTOMAaTH3aIUs CU-
CTeM BOJOCHAOXXEHHUSI W BOJOOTBEIICHUSY,
ABHUB-Y-01-12;

— nabopatopubiii crenn «I1JIK-Omron-40A-
HH#»

YuebOunie ayauTopun JIs1  BBIIIOJIHCHUA
KYpCOBOTO TPOCKTHPOBAHHUS, TTOMEIICHUS
JUIsL CaMOCTOSATENIbHOW paboThl 00ydaro-
IIUXCS

[lepcoHanbHBIE KOMIBIOTEPHI ¢ MmaketoM MS
Office, Bbixomom B MHTEpHET W ¢ JOCTYIOM B
ANEKTPOHHYI0 HH()OPMAIMOHHO-00pa30BaTEIILHYIO
Cpelly YHUBEPCUTETA

Y4eOHble ayqUTOPUHU Ui TPYIIOBBIX U
WHIUBUYAJIbHBIX KOHCYJbTAIIUH, TEKY-
LIEr0 KOHTPOJISI U MPOMEKYTOUHBIX KOH-
CyJIbTalui

Jlocka, MyJIbTUMEMUHBIN IIPOEKTOP, IKPAH

[Tomemenne s XpaHeHHsT U MPOQHIIaK-
TUYECKOT0 00CIIy>)KMBaHMsI y4eOHOro 000-
pYyIOBaHUs

Crennaxxu AJIs1 XpaHCHHUA y‘Ie6HO'MeTO,Z[I/I‘ICCKPII>'I
AOKYMCHTAIMN
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IIpunoxenue

MeToauuyecKkue YKa3aHus 10 BBINMOJIHEHUIO IPAKTUYECCKUX p360T

Llenp mnpoBeneHUs MPaKTUYECKUX PabOT: MpHOOpeTeHHe MPaKTUYECKUX HABBIKOB pacyeTa
CUCTEM M KOHTYPOB aBTOMAaTHU3allUH, IOATOTOBKA K BBIIIOJIHEHUIO KypcoBoro npoekra. Ilocne pas-
0opa MOCTaBIEHHOM 3a7]aul CTYACHTHI CAMOCTOSITEILHO BBIINOIHAIOT 3aJaHus. Pe3ynbrarel paboTsl
oopmisiroT B Buze ordyera. B oTuere mpuBOAATCS CXeMbl M TpadUKu, pe3yIbTaThl pacyEéToB, Tab-
JIMLBI SKCIIEPUMEHTAIbHBIX JAHHBIX.

Cxembl U rpadMKi BBIYEPUHUBAIOTCS C MCIOJIB30BAaHUEM CTAHIAPTHBIX M300PKEHHUM ¢ TIPHU-
MEHEHUEM YEePTEKHBIX MHCTPYMEHTOB. ['padMkil U CXeMbl MOTYT BBHITIOJTHSTBHCS C IMOMOIIBIO T'pa-
(hUUECKHX KOMIBIOTEPHBIX MPOTPaMM, pacIledaThIBaThCS U BKIICUBATHCS MO BCEMY KOHTYPY B OT-
qeT.

Ilepeuenv npakmuueckux padoom

1. CocraBneHne MaTeMaTHYECKON MOAETH OOBEKTa YIpaBJICHUS M PacdeT KPUBOW pa3roHa W
OIIpeIeTICHNE JUHAMHYECKHUX I1apaMeTPOB OOBEKTA.

2. Paspabotka ctpykTypHO# cxeMbl CAY TEXHOJIOTHYECKOTO MapaMeTpa.

3. Pas3paboTka OlOK-CXeMBI alropuTMa M pacueT KOHTypa YIpPaBJICHUS B COOTBETCTBHU CO
CTPYKTYPHOM CXEMOH.

4. Ontumusanys KOHTYpa yIpaBJICHUS M aHAIU3 BIUSHHUS TapaMeTPOB HACTPOUKH PETyIATOpa
Ha KauecTBO MepexoAHbIX npoueccoB B CAY.

5. HUccnenoBanune CAY npu neiicTBUM Ha CUCTEMY BO3MYILEHHUI: OTHOKPATHOIO BO3MYILIEHUS,
npeiida cTaTHYECKON XapaKTePUCTUKH, TIEPUOJMUECKUX TTOMEX .

Ilpumep ogpopmnenua npakmuueckoit pavomur Nel:
Cocmasnenue mamemamuieckol Mooenu 00vbeKma ynpagienus u pacuem Kpusoll pazeoHa u onpe-
oejleHue OUHAMUYECKUX napamempos 0O0beKTa.

st o6ecrieuenust 3¢(HEKTUBHOTO YIIPABIEHUS MPOIECCOM HEOOXOIUMO UMETh HH(OPMAITHIO
0 XapakTepHBIX 0COOEHHOCTSIX 00bekTa ynpasneHus (OY), KOTOPYI0O MOKHO MOJYYUTh MPU aHATH-
3€ CTaTUYECKUX M IMHAMUYECKHX XapaKTePUCTHUK.

3aBUCHMOCTh BBIXOJHON BeNUUYUHBI Y (TemrepaTypa B 30HE MOJOTPeBa) OT BXOAHOTO Mapa-
Metpa X (monoxkenue PO B razompoBojie) B yCTaHOBUBIIEMCS PEKUME Ha3bIBAETCS CTaTHUYECKON
XapaKTEPUCTUKOM MpoIlecca U UMEET BHUJI CTAaTUUECKOM 3aBUCUMOCTH. CTaTH4ecKasi XapaKTepUCTH-
Ka TI03BOJISIET OMPENEINUTh rpaHullbl yrpasiasiemoctd OV, T.e. B KakUX Npeaeaax MOXET U3MEHATh-
Csl BBIXOJIHOM TMapameTp MpU U3MEHEHUHU BXOJHOrO MapaMerpa OT MUHHUMAJIBHOTO O MaKCHUMallb-
HOro 3HaueHus. CTaTuyeckas XapaKT€pHCTHKa BpAIIAIOIIEHCs MeYd MpU pa3IndHONW MPOU3BOAU-
TEJILHOCTH T€YH MpeCcTaBiIeHa Ha puc. 1.

Jlyia onpeieneHnsl CTaTUYeCKOW XapaKTepUCTUKH TEXHOJIOTHYECKOro IMpoliecca UCHOoIb30Ba-
HBI DKCIIEPUMEHTATbHBIE JaHHBIC, KOTOPHIC TOTYYEHBI B Pe3yabTaTe MACCUBHOTO HAOIIOJIEHUS 3a
HCCIIETyEMbIM TPOIIECCOM, C MOMOIIBI0 PETUCTPALIMU B ONpeeIeHHbIE MOMEHThl BPEMEHU TEKY-
[IMX 3HAYEHUN BXOJHBIX M BBIXOJHBIX MEPEMEHHBIX TEXHOJIOTHYECKOTro Mporecca (XpOHOMETpak
mporiecca).

dyukimonanbHas 3aBucuMoctb Y = f(X) , onpenenstorias ¢ onpeaeneHHON J0CTOBEPHOCTHIO
HaJU4YMe CTATUCTUYCCKOMN CBS3U MEKIY MEPEeMEHHBIMA X U Y, HA3bIBACTCS TEOPETUUCCKOMN JTMHUEH
perpeccun. OnpeneneHue BUAA YPaBHEHUsI TEOPETUUYECKOM JIMHUU PETPECCUU SIBIISIETCS OCHOBHOM
LIETIbI0 PETPECCUOHHOTO0 aHanu3a. JIuHus perpeccuu pemaer BONpoC UHTEPIOIISLMH, T.€. HaXOXKIe-
HUS 3HAYCHUN (YHKIIMU BHYTPU HEKOTOPOTO MHTEPBAIA 3HAYCHHUI apryMEeHTa U HE OLICHUBAET Te-
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YyeHHe MpoLiecca BHE ITOT0 UHTEPBAJa, T.€. HE pelIaeT NPodIeMy SKCTPAIIOIAIUH.
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Puc.1 Crarnueckas XxapakTepUCTHKA BpaIlAOLEHCs Teun

Pacuér Teoperndeckoil TMHUM PErpeccHy BHIOJIHUM METO/I0M HaUMEHbIIINX KBaJIpaToB, CyTh
KOTOPOT'O 3aKJII0YaeTcs B MUHUMM3aUU GyHKIUH ycinoBue (2.1):

n
PR 2 ;
Z:(Yi — Y(xi)) — min, 1)
i=1
r7ie N — YUCJIO AKCIIEPUMEHTANIbHBIX TOYeK N=1,2.3...;
Y — DKCIIepUMEHTaTbHOE 3HAUEHHUE NMPU X=X ;
Y (Xi) — opnuHata TMHUM perpeccuu npu X=X .

Jlj1g mosty4eHus TMHUHM PEerpeccuy HETMHEHHBIX 00BbEKTOB, UCIIOJIb3YIOTCS TOJIMHOMBI BTOPOH
u OoJee BBICOKMX cTerneHel. Pacuer ko3 duimenToB nonmuHoMa rnpuBesieH B NpuiiokeHun A. s
anmnpoOKCUMAIIMU CTaTUYECKOW XapaKTEepUCTUKHU ObLI BHIOpaH MOJMHOM 4eTBepTol ctemneHu. [lomy-
YEHHbIE JJUHUM PETPECCUM AJI1 HOMUHAIBHON MPOU3BOAUTEIBHOCTH I1€YM ONMCHIBAETCS YPABHEHU-
eM (2.2), a U1 MaKCUMaJIbHOM MTPOU3BOIUTENILHOCTH 11€Yu ypaBHeHHEM (2.3):

Y =26,80 + 4,81 + 0,50-x* — 0,01-x% +3,28:10°x* 2)
Y =2545+2,76:X + 0,44:x*> — 0,01-x° +2,28:10°x* . (3)

B npou3BOJCTBEHHBIX YCIOBHIX TEXHOIOTUYECKUE MPOIECCHI 00JIaal0T HHEPIIMOHHOCTHIO U
3ama3pIBaHuEM. DTO O3HAYaeT, YTO TMOCIE U3MEHEHHUS Kakoro-imoo (akTopa (mapameTrpa) KOHTPO-
Tupyemasi IepeMeHHasi U3MEHSETCsl He MTHOBEHHO, a 10 HEKOTOpOi TpaekTopuu. B sTom ciydae
3aBUCHMOCTh MEKY BXOJHBIMH U BBIXOJHBIMHU MapaMeTpaMu UCCIIEyeMOro Ipolecca onpeaesns-
€TCA I[H(l)(bepeHHI/IaHBHBIMI/I YpPaBHCHHUAMU, YUUTBIBAIOIIUMU JUHAMUKY U3MCHCHHA BBIXOAHOTO I1a-
pamerpa. CocTosiHUuE U MOBEJECHUE CUCTEMbI YIIPABJICHUS B MEPEXOAHBIX PEXKHUMAX OINpeaesseT e€
JMHAMHYECKHE CBOWMCTBA. J[MHAMUYECKUE CHCTEMBI MOTYT OBITh OMUCAHBI JIMHEWHBIMH MU depeH-
UATbHBIMU YPABHEHUSMH, BBIPAKAIOUMMH (DYHKIIMOHATIBHYIO CBSI3b MEXY BXOJaMH U BBIXOJa-
MH.

Ha puc.2 n3obpakena nuHamudeckas: xapakrepuctuka OY cHsATas 3KCIEPUMEHTATBHO TIPH
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M3MEHEHMH TOJIOKEHUS perynupyromero oprada Ha 10% (¢ 50% na 60%) 111 HOMUHAJIBHOU TIPO-
M3BOAMUTENIBHOCTU Ie4r (TOYKHM Ha rpaduke), U pacueTHas KpHuBas pa3roHa (CIUIOLIHAs JMHUS Ha
rpaduke). [To momy4yeHHBIM OMBITHBIM JIAaHHBIM BHJIHO, YTO KpWBas pasroHa MMEET S-00pa3HbIH
BUJI, CIIEJOBATEIIbHO, IS OINPENeJIEHUs] TPAeKTOPUN KPUBOM pa3roHa MOJAEIHM pacueT BEJEeM C I10-
MO0 T epeHITMATEHOTO YpaBHEHHS BTOPOTO Topsiaka hopmyna (2.4):

2
LZ(T) +6 % +6,Y (7) = fLX(2)], (4)
dz“o (o)

TJI€ By, B1, By — KO3 dunueHTs! auddepeHnaaIbHor0 ypaBHEHHUS.

€0

Pemenue muddepennmansaoro ypapaenus (2.4) umeet Buj popmyna (2.5):

T T

T
Y(r)=(1+—3 e 3 +—90 ¢ Too )K
T06 T3 '3 _T06
/i€ T; — BpeMs 3anasnbiBanus OY, MuH;

Tos — mocrosiHHast BpemeHu OY, MuH;

Ko — k0adunment nepepauu OV, °C/%);

AX — U3MEHEHHUE MOJI0KEHUS PEryJIUPYIOLIETo oprasa, %;

Y, — HauanpHas Temnepatypa B OV, °C.

SAX+Y (@), (5)

[Ipn moacTaHOBKE AKCHNEPUMEHTANIbHBIX 3Haue€HUN B Qopmyny (2.5) moaydyuM ypaBHEHUE
(2.6) s onpeseneHns pacueTHONW TPaeKTOPUH KPUBOM pa3roHa:

T . T
25 _114.c 205

Y(t)=(@Q+014-¢e )-12,50-10+ 725 (6)

860

Lodoooeeosos 02 2 a

840 ] V,/

820 4 ’

800 /

780 /
/

760

740 /

720

Temnepartypa B neun, C

0 10 20 30 40 50 60 70 80 90 100 110 120
Bpemsi, MUH

Puc.2 KpuBas pazrona Bpamaroomnieics neuu

Bapeupyst Bpems (1) B hopmyiie (6) mpu HEM3MEHHBIX: TTOCTOSIHHOW BpeMeHU 00bekTa (T o),
BpEMEHHU 3ama3fpiBaHusl 00beKTa (T;), U Kodpdunuente nepenaun oovekra (Kyg) momyumnm pac-
YETHYIO TPAEKTOPUIO KPHUBOM pa3roHa.
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[To nuHAMHIYECKOH XapaKTepUCTUKE 0OBEKTa yIPABICHHS OMPECIICHBI BpeMsl 3ama3/IbIBaHUs
o0bekTa (1;), mocrosinHas BpemeHu oobekra (T,) u xkoadduiuent nepenaun oobekra (Kog): T, =
2,50 muH; Tos =20,50 mun; Ko = 12,50 °C/%HNM.

Ilpumep ogpopmnenusn npakmuueckoi padomut Ne2:
Paspabomxa cmpyxkmyproii cxemor CAY mexnonozcuueckoeo napamempa

CAY CcOOTHOILIEHHEM pacxo/l0B TOIUIMBO - BO3AYX B 30HE HarpeBaTeIbHOIN IIeuu IpescTaBie-
Ha. Pacxox TorumBa Beaymuii mapamerp (U siBisercs BosmyuieHuem s CAY cooTHomieHus), pac-
XOJ] Ta3a BeJOMbIH mapamerp. /i ynpaBieHus COOTHOIIEHHWEM TOIUIMBO — BO3/yX BBEJEM Mapa-
MeTp K03 unmeHT pacxoaa Bo3ayxa o

VB
V, L

a =

, (1)

rae Vr — mis uccnenoBanus noseaeHus CAY pacxof raza HEOOXOAMMO MPOU3BOJILHO BHIOMPATH
HIIA PACCUMTHIBATD, UISl YIIPOLICHHUS PACYETOB PACXOJ r'a3a MPUMEM IOCTOSHHBIM V=5530, M°/4;
Vp= -19071,43+3416,41 XM -53,07(X HM)2+O,29(X HM)g— pacxoja Bo3Ayxa OyaeMm OmpeaesnsiTh 1o
YpaBHEHUIO, MS/‘{;

L=10 — crexuomMeTpuueckuii KO3PUIMEHT COOTBETCTBYIOMUNA 00BEMHOMY KOJHMYECTBY HE0OXO-
JMMOT0 BO3]lyXa JJIsl COKMTaHUSl OJTHOTO 00beMa IPUPOIHOTO Tra3a

Jlis yrnpaBieHUs: COOTHOLIEHHEM TOIUIMBO — BO3AYX HEOOXOAMMO MOJIepkKHUBaTh 0.=CONSt,
YTO JOCTUTAETCS U3MEHEHUEM MOJI0KEHUS 3aCIIOHKH Ha BO3AYXOIIPOBOJE.

Crpykrypnas cxema CAY comepxuT 6 3BeHbeB U 2 dneMeHTa cpaBHeHusa. OY (30Ha HarpeBa-
TETBLHOM TMeYN) COCTOUT U3 TPEX 3BEHBEB, HA puc.| BBIZCTIeH MyHKTUPOM. [lepBoe 3BeHO — QyHKIIH-
onansHOe Y=f(Xyn) B KOTOPOM OCYIIIECTBIAETCSA pacyeT CTATHYECKOro 3HAYEeHHUs o 1Mo (hopmyiie
(2). Bropoe 3BerHo W1(p) — HHEPIIMOHHOE 3BEHO MEPBOTO MOPSIKA MOJCIUPYET HHEPIIUIO B CAMOM
TEXHOJIOTUYECKOM OOBEKTE CBSA3aHHYIO C JAJTUHHOW W KOHCTPYKIIMEH BO3AyXOMPOBOAA MEXKAY pac-
XOJJOMEPOM U 3acIOHKOW a TakKe€ CKOPOCTBIO JBM)KEHMsI BO3/lyXa B TpyOomposojae. MHepuuon-
HOCTb 3BeHa mepBoro nopsiaka Wi(p) mpumeM paBHOU TOCTOsTHHOM BpeMenu Top. TpeThe 3BeH0 OV
¢ nepeaarouHoit Gpynkuueit Wo(p) Moaenupyer HHEepIHIo MpU Nepeaue n3MepUTeNIbHON HHpOopMa-
[[MU: CUTHAJIa O PacXoJie BO3/yXa MO MHEBMATHUYECKUM TPpyOKaM, HWHEPIIMOHHOCTHIO JaT4HKa, BTO-
puuHOTro nprbopa, TUHUIA cBsi3u. IHepunOHHOCTD 3BeHa W2(P) mprMeM paBHOI BpeMEHU 3ara3 ibi-
BaHusa 13 B OVY.

IS a
Xum : Y Y Z : Zo

I » » » I »

| ] 1 1 I

UM P> na

Xum U .
o | T |u U £ Zset
| 9Co 9C,

Puc.1 CtpykTypHas cxema i pacyeTa KOHTypa YIIpaBJI€HUs ¢ TUIIOBBIM PErYISTOPOM
1 UM nocTostHHOM CKOpOCTH
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Jlnst ynpaBlieHHsT COOTHOIIEHHEM TOIUIMBO — BO3AYyX HEOOXOAMMO MOJIEPKHUBATH 0.=CONSt,
YTO JIOCTUTaeTCsl N3MEHEHHEM IOJIO0XKEHHs 3aCJIOHKH Ha Bo3ayxonpoBoje. Ha puc.l BBeneHsl cie-
ayrone 0003HaueHus (YacTHBIE 3HAUSHHS [T IPUMEpPa yKa3aHbl B CKOOKax):
e Xym — nonoxkenue Bana VM (ycioBHOE MOI0XKEeHHEe 3aCIOHKH Ha BO31yX0IpoBoe), %o;
e Y — ycraHOBUBLIEECS 3HaU€HUE peryaupyemMoi BeauuuHbl OY 10 cTaTU4YEeCKOW XapaKTepu-
ctuke (ko3 umment pacxoia Bo3ayxa o);
e Z; — npoMexyTouHas Beauduna, °C;
e 7, — pacueTHOE 3HaYeHHUe perynupyemon BenuuuHbel OV (IeiicTBUTENbHOE 3HAUEHUE O B TE-
KYIHi MOMEHT BpEMEHH t);
e Zset — 3amaHHOE 3HaUCHUE perynupyeMoi BenmnuuHbl OY (3a1aHHOE 3HAUYCHUE K0P PUITUEHTA
pacxojia Bo3ryxaa);
e &= /set— Z,— curHai paccoriacoBaHus (OIHOKH);
e U — ympasistoniee BO3IeHCTBUE Ha BBIXOJIE peryisTopa, %;
o U* = U - Xyyu ynpasisroniee BO3JCHCTBUE C YIETOM OOpaTHOM CBSI3M MO IMOJOKEHUIO Baja
UM, %;
e © — 3HaKoBas Mepekioyaromas (yHKIUS, ONpeeNsonas HanpasieHue asmwkenus UM, o
=[1;0;-1].

Ilpumep ogopmnenusn npakmuueckoit pabomot Ne3:
Pa3pabotka 010K-cxeMbl ITOpUTMA U pacueT KOHTYpa yIpaBJIeHUs
B COOTBETCTBUU CO CTPYKTYPHOI cCXeMOii

brnok-cxema anropuTma mnporpaMmbl npuBefeHa Ha puc.l. JlaHHbI BapuaHT OJOK-CXEMbI
MOJIXOJUT Il KOHTYpa PEeryJMpOBaHUs TEMIIEPATYpPbl B HArPEeBaTEIbHOM ra30BOM Mneyw.

ITpu nocnenoBaTeIbHOM COEAMHEHUH JBYX DJIEMEHTAPHBIX 3BEHBEB MIEPBOTO MOPSIIKA MOXKHO
MOJIYYUTh YJOBJIETBOPUTEIBHYIO MOJIENb PEAIbHOTO 0OBEKTA U MPOU3BECTH pacueT ¢ MpueMiIeMon
TOYHOCTBIO.

1 1
Wi(p)=———  W(p)=—
! T, p+1 ? 7, - p+1 1)

JInst pacyeta MHEPIIMOHHOCTEN MpUMEHUM MeTo Ditnepa, hopmyis (4). 3agaaum mar Iuc-
KPETU3aIMy 110 BpeMeHH At, Tak 9T00BI OH OBUT KaK MUHMMYM B 10 pa3 MeHbIIIE BpEMEHH 3aIla3bl-
Bauus OY t13. 3ateM BbIOpath HauanbHble yeinoBus Z3(0)= Z,(0)= Y=f(Xo) u AZ1(0)= AZ,(0)=0.
Bei6GpaTh 3amanHoe 3Hauenne Zset. ITo maram depes MHTEpBa BpeMeHH At pacCYMTBIBATH MOCIIE-
JIOBATEIbHO 3HAUeHUs BenuunuH AZy, Zi, AZy(t), Z, 10 Tex mop MoKa He 3aKOHYUTCS MEPEXOTHBIH
IpoIece B KOHTYPE.

Azl(t)=[Y(t)—Zl(t)TA—t Azz(t)=[zl(t)—22(t)]§ )
Zl(t+At):Zl(t)+AZl(Zl;) Zz(t+At):ZZ(t)+AZZ(3t)

B npon3BOACTBEHHBIX YCIOBHIX KPUBYIO pa3rOHA CIIOKHO TMOJIYYUTh, TaK KaK HE BCEria yiaa-
€TCsl BBIJICIUTh MOMEHT BHECEHUSI CKa4YKOOOPa3HOTO 3aIal0IEro CUTHala Uil OTQUILTPOBAThH pe-
aKUuMu o0beKTa Ha TEXHOJIOTHYecKue Bo3MylieHus. [loaToMy amnst co3ganusi MOJENIU TUHAMHUYECKUX
CBOMCTB 00BEKTa HEOOXOJUMO B MHCTPYKIMU TO IKCIUTyaTallM¥ WU MACIOPTE M3MEPUTEITHHOTO
npubopa HaUTH Cpear MPOUYUX XaPAKTEPUCTUK MHEPIIUMOHHOCTh TaTYHKA.

Curnan ¢ Beixoga OV Zy(t) moctymaer Ha BXO 37eMeHTa cpaBHeHHs JC1, Tyaa jKe MoJaeTcs
curnain 3aganus Zset(t). Ha Beixome anmemenTta cpaBHeHHS (DOPMHUPYETCSl CHTHAII PACCOTIaCOBAHUS
€(t), paBHBIN pa3HOCTH MEXKAY TEKYIINM 3HAYCHHEM K03 PHIeHTa pacXxoaa Bo3ayXa | 3aJaHHBIM
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3HAYCHHUCM.

Hauano

BsoAvM napameTpsbl
obbekra: al, a2, a3,
a4, a5, T1, T2,XH, Y3

BBOAMM HaCTPOMKM:
Kp, Tus, Kum, dZh,
dT

Bbluncnexne
nosnoXeHue Bana
NMm: X

UM pocTuraet KOHLEBbIX
BblK/tOYaTenen

ABNXKUTCA

Bbluncnenune
TEKYLLMX 3HAYEHUM
Y, 71,272, d71, dZ2

N.rm=t3n.rn

V.
Z22=7TeK

V.

Z2=73an

Bbluncnenue:
E, F, Up, U’

U'>dU'H/2

U'>dU'w/2

HeT

UM pocTuraet KoHUEeBbIX
BbIKNtOYaTenemn

Puc.1 brnok-cxema mporpamMMsl pacueTa NepexoaHbIX IPOIECCOB
B KOHTYpPE pEryJMpOBaHuUs TEMIIEPATypPbl

3aKoH peryJIMpoBaHus B 0OIIEM BHUE TpeICTaBlIeH (pOopMyIIoit:

aa

KoHew,
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1

Ult)= Kp[g(t)+— F(t)wna(t)}uo,gae
u3 (3)

t)—elt—At

F(t)=F(t-At)+et)At  D(t)= %

rae Up=Xo — HauanbHOE N0JI0’KEHUE BBIXOIHOTO BaJla UCIIOJHUTEIBHOTO MEXaHU3MA;

Kp — ko3 punment nepenaun perymsropa paccauraem mno dpopmyae (1);

Tus — BpeMs u30apoMa, ONpeACNsoNiee BEIIMYMHY MHTErpaibHOil yactu F(t) mo oTHomeHHIO K

nponoprmoHanbHoM yact, mpuMmeM F(0)=0 u Tys=Tog;

Tn — BpeMsi mpeaBapeHusi, XapaKTepU3yeT CTeneHb BiusHus audpdepenuupyromein yactu D(t),

npumem D(0)= ¢ (0)/At u Tp=13.

Curnan ynpassromero Bosaeicteus U(t) mocrymaer Ha Bxoq DC,, e CpaBHUBACTCS C Te-
KynM nojoxenueM Baia UM: U*(t)= U(t) - Xyy. CKOppeKTHpOBaHHBIN CUTHAN YITPABJISIOIIETO
Bo3zeiictBust U*( t) moctynaer Ha BXoJ| peieiiHoro aneMenTta PO, rie onpenensercss HampaBlieHHE
nsuxennst M. 3nak nepexirovaromed GpyHkuu o(t) onpesensercs o yCIOBUIO:

+1, npu U'(1) > dZ,;
o(r) = 0, npu — dZ, < U'(t) <dZ (4)
—1, npu U'(1) < —dZ,,

rie dZ, — 30Ha HEeUYBCTBUTEIBHOCTH TTEPEKIIOYAIOIIETO Pelie.

B MIPOMBIIUIEHHOCTH HCIIOJIb3YIOTCS M IIOCTOSTHHOM CKOpOCTH
Kum = const. Eciu o(t)=1 UM nBuxercs B cropony "6onbiie", o(t)=0 UM nHenoasmkeH, o(t)=-1
UM nBuxercsa B cropony "Menbuie". IToaTromy nonoxenue BsixogHoro Baia MM Ha cienyromem
iare ornpezaensercs no Gpopmye:

X, U+ A= X, (t)+ 0K, At (5)

rae At — mar guckperusanuu, Kypn — ckopocts UM.

ITo popmynam (2)-(5) ObUTH paccCUUTaHbl BCe CHTHAJbBI, 0003HAUYCHHbIE HAa pUC.] U KOHTYp
yIpaBieHus 3aMKHyJIcd. Ternepp HEOOXOAMMO MEPENTH Ha CIEAYIOIIUI IIar Mo BPEMEHU U MPOU3-
BECTH pacyeT B TOM K€ MOpsIKe IO TeX MOp MOKa MepexXoJHbIH MPoLecc B KOHTYPE HE 3aKOHYUTCS.

Tabmuma 1

Pacuer nmepBrix 10 TOYeK mepexoJHOTO MpoIiecca Il KOHTYpa PEeryJIUPOBAHUS TEMIIEPATYPhI
T X Y Z Z | Az, | AZ, | Zyws E F Uy, | U G
0 70,00 | 12254 | 1225,4] 12254 0,00 0,00 112254 | 49,6 | 49,62 | 3,75 3,75 1
1 7159 | 12474 | 1225,4| 12254 0,09 0,00 112254 | 49,6 | 99,25 | 3,78 2,19 1
2 73,17 | 1269,3 | 12255| 12254 0,18 0,00 (12254 | 49,6 | 148,87 | 3,80 0,62 1
3 74,76 | 1291,2 | 1225,7)|1225,4| 0,27 0,00 (12254 | 49,6 | 198,49 | 3,81 | -0,95 -1
4 73,17 | 1269,3 | 1225912254 0,18 0,00 (12254 | 49,6 | 248,12 | 3,83 0,65 1
5 74,76 | 1291,2 | 1226,1| 12254 0,27 0,00 |12254 | 49,6 | 297,74 | 3,84 | -0,92 -1
6 73,17 | 1269,3 | 1226,4| 12254 0,18 0,00 |12254 | 49,6 | 347,36 | 3,86 0,69 1
7 74,76 | 12912 | 1226,6|12254| 0,27 | 0,00 |12254 | 49,6 | 396,99 | 3,88 | -0,89 -1
8 73,17 | 12693 | 1226,8]|12254] 0,18 | 0,00 |12254 | 49,6 | 446,61 | 3,89 | 0,72 1
9 74,76 | 12912 | 12270 12254] 0,27 | 0,00 |12254 | 49,6 | 496,23 | 3,91 | -0,86 -1
10 | 73,17 | 1269,3 | 1227,3|1225,4| 0,18 0,00 |12254 | 49,6 | 545,86 | 3,92 0,75 1
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Ilpumep ogpopmnenua npakmuueckoit pavomut No4:
Onmumu3ayus KOHMypa ynpasieHus U AHaIu3 61UAHUSL NAPpAMempo8 HACMPOUKU
pe2yaamopa Ha Kauecmeo nepexooHvix npoyeccos 6 CAY

C momomipi0 MaTeMaTHYecKoi MOJIENH OBLIH TOTYy4eHBI IEPEXO0THBIE MPOIECCHl CUCTEMBI pe-
IyJIUpOBaHUA TEMIIEPATYPBI B 30HE MOJOIPEBA II€YM IIPU U3MEHEHUU 3aJaHus U Harpy3KH Ie4H, 110
KOTOPBIM OBLIIM ONpEeEIICHbI TOKA3aTeNIN KaueCTBa.

B npouecce nccnenoBaHus CHCTEMbl aBTOMATHYECKOTO PETYIMPOBaHMS TEMIIEPATYphl B 30HE
MOJIOTPEBA TEYM H3MEHSUIOCh BpPEMsS M30JIpoMa peryisaropa, KodQ(UIMEHT peryasTopa, Bpems
IIpeABapEHHUs U CKOPOCTh UCIIOIHUTEIBHOIO MEXaHU3MA.

Tabmuna 1 — [lokazarenu kauecTBa IpU pa3’IMuHOM BPEMEHHU U30poMa

WsMeHnenue 3aganus W3meHeHne Harpy3ku
Ty, MUH
c, % T1, MUH Tp, MUH o, % T1, MUH Tp, MUH
24,60 5,40 14,00 ooiree 80,00 — 68,00 68,00
20,50 8,10 13,50 6oiee 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
30 70
‘ ‘ 3 80 70
ST 7 T %0 = 70 st
gy : - 60
. Zg 50 3 60 1 ik n / =
e T r \ / S50 O
= 50 4028 F 50 \ / -
= / 3B a0 \ / 2 §
2 d c B \4 w0
2 3 o g 230 / S,
20 /.‘./ o o 20 ‘.7£ 02
10 .__j‘++_.‘:—-—.2__ 10 g 10 ,/ 2 - 10 %‘
H / _
0 0 0 < <> < 0

2460 2050 1640 12,30

Bpems nsogpoma, MuH Bpewms M3oapoma,MuH

a) 6)
1 — mepeperynupoBanue, 6; 2 — BpeMs JOCTHKEHHS 33JJaHHOTO 3HaYe-
HUS TEMIEPATYphl, T1; 3 — BpeMsl OKOHYaHHUS PETYIUPOBAHUS, Ty.

8,20 4,10 2460 2050 16,40 12,30 8,20 4,10

Pucynok 1 — [Tokazarenu kauecTBa mpu pa3IMdHOM BPEMEHHU U30ApOMa:
a) peryJupoBaHue o 3aJaHuI0; 0) peryJIupoOBaHUE MO HArPy3Ke

C yBennueHHeM BpeMEHU H30poMa yMEHBIIAETCs MepeperyIupoBaHue Ajas 000uX BapHUaH-
TOB pabOThI cUCTeMbl. Bpemsi MoJIHOro peryarpoBaHus YMEHBINACTCS, A0 3HAUYCHHUS] BPEMEHU U30-
npoma paBHoro T,;=12,30 mMuH, a TOTOM pe3KO Bo3pacTtaeT B 000WX ciydasx. Bpems, 3a koTopoe
TEMIICpaTypa B MCYNU JOCTHUTACT HGpBBIfI pa3 3aJaHHOTO 3HAYCHUA OCTACTCA MPAKTUYCCKU HCU3MCH-
HBIM JJI PEeryJIUpOBaHUs MO 33JaHUIO, a 10 U3MEHEHHIO HAarpy3KH YBEJIUYUBACTCS C YBEIMUYEHHUEM
BPCMCHU U30ApOMa. Taxxe ¢ YMCHBIICHUECM BPCMCHHU U30IpOMaA MOABJIAKOTCA KO.H€6aHI/I$I B CUCTEMC
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perynupoBanusi. Haubonee ontumanbsaoe Bpems uzoapoma T,,=14,35muH.

Tabmuna 2 — [Mokaszarenu kadecTBa Npu pa3iudHOM Kodddummenrte peryiastopa

N3menenue 3aganus H3MeHeHue Harpy3ku
K,, %/°C
o, % T1, MUH To, MAH o, % T1, MUH 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 ooiee 80,00 27,40 41,00 | 6onee 80,00
90 ] 40
80 T4=—y — 35 & 90 30
70 N L 30 g 80 +— = ’1—
\ : | oxs
I 60 o 70 i)
= ) - 25 0 =
2 g — & I e 0 I
% ~ 1 202 = @
s 40 \|/ ~y g‘ g ' -~ / 215 é—
@ 30 bR g N vami
. 2.8 @30 ¢ + / 10 8
-J g 20 ___.?--"".—.—-—-.—_ g
10 ————a—— 3 ol =
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
KoacpchuumerT perynatopa,%/°C Koachchuument perynatopa,%/°C
a) 0)

1 — nepeperynupoBanue, 6; 2 — BpeMsl JOCTHKEHUS 33JJaHHOTO 3HaYSHUsI TeMIIepary-
pBl, T1; 3 — BpeMsl OKOHUAHUS pETryIUPOBAHMS, T2.

Pucynok 2 — [Tokazarenu kauecTBa Mpu pa3iuyHOM Kod(dduiinente perymisatopa:
a) peryJaupoBaHue 1o 3aJaHuio; 0) peryJIupoBaHue MO Harpy3Ke.

C yMmeHbllIeHHEM 3HaueHus: KodpPUIUEHTa PEeryasaTopa yMEHbIIAeTCs MepeperyaupoBaHue B
cucreme, rocie 3HauyeHus kodgduuuenta peryaupoanus Ky,=0,33%/°C nepeperynupoBanue pe3ko
BO3pACTaeT TOJIbKO MPHU yBEJIMYEHUH Harpy3ku. Bpemst 1ocTHXeHus 3aJaHHOTO 3HAUYEHUs TeMIlepa-
Typbl YBEIMUUBAETCS B O0OUX CIIy4asiX, a BpeMs MOJHOTrO PEryJIMpPOBaHUs CHayalla yMEHBIIIAeTCs, a
MMOTOM Ha4yWHAeT Bo3pacTaTh. Hawmbosiee onTUManbHBIA KOI(DPUIMEHT perynsITopa paBeH
K,=0,33%/°C.

C yBennMYeHHEM CKOPOCTH MCIIOJHHUTEIBHOIO MEXaHU3Ma IMepeperyaupoBaHue U BpeMs J10-
CTWI)KEHUS 33JJaHHOTO 3HAYEHUS TEMIIEPaTypbl B CHUCTEME OCTAIOTCS NMPAKTHUYECKU HEM3MEHHBIMU
IIPU PETYIMPOBAHUM 110 3aJaHUI0. J{JIs peryarpoBaHus IO HArpy3Ke MepeperynpoBaHie U BpeMs
11 ymeHbmarTes 10 K, =95,24%/MuH, a mocne 3Tol CKOPOCTH YBEIMYUBAIOT CBOE 3HaUeHue. Bpe-
Ms TIOJIHOTO PEryJIMpPOBAHUS YMEHBIIAETCS C YyMEHbIIeHueM ckopocth MM 1o 3HavyeHus
Kun=95,24%/MuH, a npu JanbHEHIIeM YMEHBIIEHUH CKOPOCTH YBEJIWYUBACTCS I O0OUX CIIydaeB
perynupoBanusa.  Haubosee  onTumanbHas  CKOPOCTh  HCIOJHUTEIBHOTO  MEXaHHM3Ma
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K.=94,10%/Mumn.

C ymeHbIlIeHHEM 3HAU€HUs BpEMEHH IpeaBapeHUs, 3HAUCHUs MOKa3aTeseil KauecTBa CHUCTe-
MBIl I PEryJupoOBaHus MO 33JaHUIO IMPAKTUUYECKM HE H3MEHstoTCs. Jljig peryiaupoBaHus IO
Harpy3ke ¢ yBEeJIMYEHHEM BpPEMEHH IMpeABapeHHUs pacTeT MepeperyivpoBaHHe, BpeMs T cHaudaia
yYMEHbILAETCs, a MOTOM yBenuuuBaercs U npu T,=2,00MuH yxe He u3MmeHserca. Bpems moaHoro
perynupoBanus B untepBajie BpeMeHu ot T,=2,50mun 1o T;=1,00MuH u3MeHseTCsS HE 3HAUUTENb-
HO, a 32 MpeJesiaMi 3TOT0 MHTEpBaja MPOLECcC MePexoIuT B KojebarenbHblid peskxum. Hanbomee on-
TUMaIbHOE BpeMs peaBapenus paBHo Tr=1,50mun.

775 100
765 — 90
755 ,/ ™~ 80
3ajaHne 4
L /
> 745 70
g "~/ £
£ 735 o 60
iy / =
g 725 [ 502
= 1 >
£ / xoa UiV
715 / 40
705 / 30
695 20
685 10
/z O(t)
675 0
0 20 40 60 80
Bpema,MnH
a) peryJupoBaHue 1o 3aJaHUI0
775 100
765 90
755 3ajaHne 80
745 N\ - 70
o \_/
g 735 L2 60
i :
5 ! 50§
725
S Wy g
= 715 XAl 40
'_
705 30
695 20
685 10
675 0
0 20 40 60 80

Bpemsa,MuH

0) perynupoBaHue M0 Harpy3Ke
Pucynok 3 — IlepexoiHble TPOIECCH TPU ONTUMAIBHBIX HACTPOUKAX CUCTEMBI

[To momydeHHBIM TpaduKaM MOKa3aTeJed KauyecTBa CHCTEMbl MOYKHO CIIENIaTh BBIBOJ, UYTO
HauOoJsee OIaronpusITHOE TEYCHHUE MEPEXOIHOTO MpoIiecca MPU PETyIUPOBAHUH TI0 HArpy3Ke U 3a-
JaHWI0 oOecreunBaeTCss TpH BpeMeHn wuzoapoma T,,=14,35muH, ko3dduimente perymsTopa

K,=0,33%/°C, Bpemenu mnpenBapenus T,=1,50MMH M CKOpOCTH HCIOJHHUTEIHHOTO MEXaHH3Ma
K.i=94,10%/MuH.
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JlJiss onTUMaIbHBIX HACTPOEK MOCTPOCH MEPEXOIHBIM MPOIECC B CUCTEME PEryTUPOBaHUS TI0
M3MEHCHHUIO 3aJaHMs ¥ M3MEHEHHUIO HArpy3KH IEeYd PUCYHOK 3, M OINpejelieHbl MOKa3aTelu Kade-
CTBAa CHCTEMBI PETYTHPOBAHUS.

[Tokasaresu Ka4ecTBa CUCTEMBI JIJIS PETYJIUPOBAHHUS 110 3a1aHUIO:

0=18,20%; t,=11,50 mun; Tt = 60,00 MuH.

ITokasaresnu Ka4ecTBa CUCTEMBI JIJIsl PETyJIUPOBAHUS 110 Harpy3Ke:

0=10,30%; 1, =26,00 Mmun; Tto= 75,00 MuH.

Ilpumep ogpopmnenua npakmuueckoit pavomut No5:
HUccneoosanue CAY npu deticmeuu Ha cucmemy 803MyujeHUll. 00HOKPAMHO20 B03MYWeHUS,
opeticha cmamuueckol XapaKmepucmuxu, nepuoouLecKux nomex

MogemupoBanue pabotst CAOY B ycnoBusiX japeiida CTaTU4eCKOH XapaKTEPUCTHKH.
Hanee paccmorpum paboty CAOY ocHOBaHHOW Ha HEYETKOH JIOTHKE, IIpU paboTe B ycio-
BUSX Jpeii(a CTaTHIECKON XapaKTEPUCTHKH.

Monenupyem paboty CAOY ¢ mpeXHUMU HAcTpOWKH. BBOAMM HCKYyCCTBEHHBIH apeiid
CTaTUYECKOM XapakTepUCTUKU. J[OycTUM B MOMEHT YCTaHOBUBLIETOCS MEPEXOJHOrO IMpoliecca, B
MOMEHT BPEMEHH BOCEMBCOT IMATHAECAT CEKYHJ, TOYKa MaKCHMyMa IPOU3BOAUTEIBHOCTU
U3MEHSET CBOEC TIOJIOKEHHE B COOTBETCTBHHU ¢ hopmyoii (1).
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O YHKIHA TOHCKA MAKCHMY Ma

= = = ITomuHoMHATLHAA (CTATHYUeCKaA XaPaKT ePHCTHEA )

Puc.1 YBenuuennslil gpazossiit moptpet padbotsl CAOY ocHOBaHHOM
Ha HEYETKOH JIOTHKE

I[peﬁ(b CTaTUYECKOMU XapPaAKTCPUCTUKU MNMPUCYTCTBYCT B IMPOU3BOACTBCHHBLIX YCJIOBUAX, ITO
CBJA3aHHO C PpPa3JIM4YHBIM XHUMHUYCCKHUM COCTaBOM KaMeHHOYFOJII)HOfI CMOJIbI, TEMIICPATYPhI
Oprxcanmeﬁ CpcAabl, BIIA’)KHOCTHU BO3AyXa, U IPYyTrUMU BO3HCﬁCTBHHMH CO CTOPOHBI:

Vixg (o)1l = ap + a, [x.(0) + at] + & [x..(2) + a1]® + oy [x,(2) £ ar]® £67 (1)

rjae g, 4, Ay, @3 — MOCTOSHHbIE KOO(PPUIIMEHTH YpaBHEHUSI CTaTUYECKOW XapaKTEpUCTHUKU OMNTH-
MH3UPYEMOTO TIpoliecca; &, 5 — COOTBETCTBEHHO CKOPOCTH TOPHU30HTAIBHOTO M BEPTUKAIBHOTO
cMmeneHus (npetda) ctaTuyeckoi XapakTepUCTHKHU; T — BpeMsl IIpolIeiee ¢ Havyaja apeiida cra-
THUYECKOM XapaKTePHUCTUKH.

B namewm canyuae: & = —0,1; § = 0,001,

Pesynbrar monenupoBanust padbotel CAOY B ycnoBusx aperia cTaTHYECKON XapaKTepUCTH-
KU TIpejicTaBiIeH Ha puc.2.Da30Bblil TOPTPET pabOThl CUCTEMBI MOMCKA ONTUMYyMa MPEICTaBICH Ha
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puc. 3. YBenuueHHbIH (a30BBI MOPTpET pabOThl CHUCTEMBI MOMCKA ONTHMYyMa IpEACTaBICH

puc. 4.

CTHOCHTENBHOE CofepiKante DeHsonas
oTEOOAleMIIape, ¥
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Puc.2 Ipouecc noucka ontumyma CAOY 0CHOBaHHOM Ha HEYETKON
JIOTUKE B YCIOBUSX Jipeiida cTaTHUeCKON XapaKTepUCTUKHI

OTHOCHTEIBHAA BeTHM eHa
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= = = [TomHHOMHATbHAA (CTATHIECKAA XaPDAKTePHCTHEA )

Ha

Puc. 3 ®dazosiii noprpet padbotel CAOY 0cHOBaHHOM Ha HEYETKOH JIOTHKE B YCIOBHSIX Apeiida

OTHOCHTeTBHAA BeTHI eHa

Puc. 4 Yeennuennsiii pa3oBsiil moptpet padotel CAOY 0CHOBaHHOM Ha HEUETKOM JIOTUKE

coJep KaHHA GeHz0Ma, %o

CTaTUYECKON XapaKTEPUCTUKHU
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B YCIIOBUSIX Jipeiipa cTaTHIeCKON XapaKTePUCTUKH
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AHanu3upysi TOJy4eHHBbIE JaHHBbIC, MPHUXOIUM K BBIBOLY, 4TO pa3paboranHas CAOY
OCHOBaHHAasi Ha HEYETKOW JIOTHKE YycToiuMBa K JApeddy cTaTU4eCKOW XapaKTEepUCTUKH, a
CJIEIOBATENIbHO YCTOWYHMBA K BHEIIHUM BO3JCHCTBHSIMH U MOKET MPUMEHSTHCS HAa Pa3TUYHBIX
MIPOU3BOJICTBAX, B JTFOOBIX METEOYCIOBUSX.

W3 moNydeHHBIX MaHHBIX, CM. pHC.2-4, BUIHO, YTO JApeid HEIOCTATOYHO BEIUK IS
BKuitoueHusi 6moka BIIP, u 3a onTuMyMOM cTaTH4eckol XapaKTEPUCTHKH YCTpEeMIISIeTCS MOMCK
Omoxka DOP, momaBas BBIXOMHOHM JIOTMYECKHMI CHUTHAI «OOJIBIIOE ITOIOKHUTEIHHOE» IO MOMEHTA
JOCTIDKEHHSI OKpecTHOCTH ontuMyMa. [Ipu 6osee cunmbHOM aperide, korma ommobka Oyner 6obIie
nopora pabotsl JP B paboty 3aneiictByercs 610k BITP.

AHanu3 MOJIyYeHHBIX PAaCUYETHBIX 3aBUCHMOCTEH MOKA3bIBAET, YTO MPU (PYHKIHOHUPOBAHUU
cuntesupoBanHoi CAOY mpoiieccoM ynaBiuBaHus O€H30Jla W3 KaMEHHOYTOJIBHOW CMOJIBI
o0ecrneunBaeTcsl yCTOMYMBBINA TOUCK MAaKCUMAJIbHOM MPOU3BOAUTEIHHOCTH O€H30IbHON KOJIOHHHBI.
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