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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M. AnnpeeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Tojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
yueOHOM ToJly Ha 3aceaHuu Kapeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABICHUS

[Iporokom ot 20 . Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATHU3UPOBAHHBIX CHCTEM YIIPABICHHUS

IIporokomor _ 20 . Ne
3aB. kadenpoit C.M. Aunpee




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- (¢dopmupoBanre y OOydalOIIUXCS CIOCOOHOCTH TMPOBOIUTH BBIYMCIUTEIIBHbBIE
OKCIIEPUMEHTHI C HCIOJIb30BAHUEM CTAHJAPTHBIX MPOTPAMMHBIX CPEICTB C IEIBIO0 MOTYICHHS
MaTeMaTHUYECKUX MOJeJIeil MPOIeCCOB U 00bEKTOB aBTOMATH3aIlUHU U YIIPABIICHUS;

- ¢opmupoBaHue Yy OOydyaromMXCs TOTOBHOCTH YYacTBOBATh B COCTaBJICHHH
AQHAIUTUYECKUX O030pOB M HAYYHO-TEXHHYECKMX OTYETOB IO pe3yJbTaTaM BBINOJIHEHHOMN
paboThl, B IOJITOTOBKE ITYOJUKAIMKA TIO pe3yJibTaTaM HCCICIOBAaHUN U pa3paboOTOK B o0nacTu
CUCTEM aBTOMATH3AllUH U yIIPABJICHHUS,

- (dopMupoBaHre y OOy4YalONIUXCS CIHOCOOHOCTH OCYIIECTBISTH COOp W aHAIU3
UCXOJHBIX JAaHHBIX JJIS pacuera U MPOCKTUPOBAHUS CHUCTEM U CPEACTB aBTOMATHU3AllMH U
yIIpaBICHUS;

- (hopmupoBaHue y 00y4aromuxcs CoCOOHOCTH MPOBOJUTH TUATHOCTHKY COCTOSIHUS U
JUHAMHUKA ~ TPOU3BOJCTBCHHBIX OOBEKTOB, a TaKKe HAJCKHOCTH UX DOJICMCHTOB C
UCIOJIb30BaHNEM HEOOXOIMMBIX METOIOB aHAIIN3A.

JIist TOCTHO>KEHHS TIOCTaBIICHHBIX 1eiel B aucuurinHe « CucTeMbl aBTOMAaTU3ALMK U
YIPABJICHUS» PEILIAIOTCS 3a0a4Hu:

- U3y4YeHHE OOIIMX CBOWMCTB, YCTPOMCTBA W COCTaBHBIX DJIEMEHTOB pPa3IMYHBIX
ABTOMAaTUYECKUX CUCTEM YIPABIICHHUS;

- U3YYUThb PA3JIMYHBIE METOAbl ONTUMHU3ALUMUHU JTHUHAMHUYECKUX IapaMETPOB KOHTYPOB
yIpaBIeHUS U YMETh 000CHOBAHHO UX HCIIOJIb30BATh B IPAKTUUECKON paboTe;

- M3y4YUTh PA3MYHBIC CIOCOOBI ONTHMHU3ALMU YIPABICHHUS TEXHOJOTHICCKUMU
MIPOLIECCAMH C LIEJIBIO TOCTHXKEHUS SKCTPEMAIIbHBIX BEJIMYMH IPUOPUTETHBIX IAPaMETPOB;

- YMEThb COCTaBJIATh CTPYKTYPHBIE CXEMBI M apryMEHTHUPOBAHO OOOCHOBBLIBATH
AITOPUTMUYECKYIO CTPYKTYpY KOHTYPOB VIpaBICHHS C HCIOJB30BAaHUEM CBOOOJHO
MPOTPAMMUPYEMBIX TEXHUYECKUX CPEJICTB KOHTPOJIS U YIIPABIICHUS;

- YMETh CHHTE3UPOBATh MaTeMaTHUECKHe MOJeNU (PYHKIIMOHUPOBAHUSI aBTOMATHUECKUX
CHUCTEM M CO37[aBaTh MPOTPaMMHOE OOECIEeYeHHUE ISl MOACIUPOBAHUS PabOThl 3TUX CUCTEM M
(GYHKIIMOHUPOBAHUSI CUCTEM B PEANIbHBIX MPOU3BOJACTBEHHBIX YCIOBUSIX.

2 MecTo qMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOI POrpaMMbl

Jucrumiraa CHCTeMBbl aBTOMaTH3alMU W YIIPaBICHHS BXOIUT B BAPHATHBHYIO YacCTh
yueOHOro 11aHa 00pa3oBaTeIbHON IPOTrPaMMBI.

Jing  w3ydeHWs  JUCUUIUIMHBI ~ HEOOXOJMMBI  3HaHWS  (YMEHHMs,  BIIQJICHUS),
c(hOpMUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUIUINH/ TPAKTUK:

[TporpamMmmupoOBaHKE U OCHOBBI AJITOPUTMHU3AIIH

Teoprs aBTOMaTUYECKOTO YIIPABIECHUS

VYueOHast - MpaKkTHKa IO TIOJYYCHUIO TEPBUYHBIX TPO(PECCHOHANBHBIX YMEHHH |
HAaBbIKOB, B TOM YHUCJIC TICPBUYHBIX YMGHPIf/’I 1 HaBBIKOB Hay‘-IHO'HCCHeJIOBaTeHBCKOﬁ
JeSITeIbHOCTH

VueOHas - 03HAKOMUTEIbHAS PAKTHKA

[Ipou3BocTBEeHHAs - MpaKTHKa MO MOJYyYEHUIO MPO(PECCHOHATbHBIX YMEHHM U OIbITa
npodecCHOHATIBLHOM JesITeIbHOCTH

3HaHus (YMEHUs, BIIAJICHHS), TOJyYSHHBIC NPH W3YYCHUU JaHHON TUCHUIUTHHBI OyIyT
HEOOXOIMMBI [T U3Y4CHHS TUCIUTUINH/TIPAKTHK:

CamoHacTpanBaroIINecs: CHCTEMbI

IIpon3BOACTBEHHAS — IPEAIUIIIIOMHAs IPAKTUKA

[TponsBoacTBeHHAs - MPaKTHKA IO MOJTYYSHHIO MPO(ECCHOHAIBHBIX YMEHHUH U OIBITa
pohecCHOHANBHOM AeITeILHOCTH

ABTOMAaTH3aIUS TEXHOJIOTHUECKUX MPOLIECCOB U IIPOU3BO/ICTB



OHTI/IMI/IBaI_[I/ISI YIIpaBJICHHUA TCXHOJIOTMYCCKMMU IpoHecCaMu MCETAJLTYPTHYCCKOIO

IMPpOU3BOJACTBA

[TonroToBka K 3aIIUTe U 3aIIMTa BBITYCKHON KBAIM(UKAITMOHHON paboThHI
IloaroroBka k ca4e u cja4ya rocyapCTBEHHOIO 9K3aMEeHa

3 Komnerenuuu ody4yarouerocsi, popMupyemMbie B pe3yabTaTe 0CBOEHHUA

AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynbrare ocBoeHus aucUMIUIMHBL (MOaynsi) «CuCTEMBbl aBTOMAaTH3alluud U
yIpaBiIeHU» 00 y4JaIoLUICs TOJKeH 001a1aTh CIEAYIOUMMHI KOMITETECHIUSIMHU:

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3yabTaThl 00yUeHHs

ITK-2 criocoOHOCTBIO IMPOBOJAUTD BBIYUCIUTCIIBHBIC OKCIICPUMEHTEI C UCITOJIb30BAHUECM
CTAaHAAPTHBIX MMPOTrpaMMHBIX CPEACTB € LEJIBIO ITOJIYUICHUS MAaTECMATUICCKUX MOﬂeHeﬁ IIpouecCCcoB
1 00BEKTOB aBTOMaTU3allu U YIIPaBJICHUA

3HaTh

- ICTOPHUIO PA3BUTHS CUCTEM aBTOMATHU3AILINH;
- ocobennoctu nocrpoenus ACYTIT u ACVYII;

- IMHAMHYECKUE XapaKTEPUCTUKH U MTApaMeTPhl TUTIOBBIX 3BEHBEB,
COCTaBJISIOLINX JIOKAJIBbHBIN KOHTYp PEryIupOBaHUS;

- TUTIOBBIC 3aKOHBI PETYTMPOBAHUS M OCOOCHHOCTH UX TEXHUYECKOH
peauzanuy;

- CTaTUYECKHUE U TUHAMHYECKHE XapaKTEPUCTUKN O0BEKTA YIIPABJICHHUS;

- 0COOEHHOCTH CUHTE3a U HACTPOHUKHU KOHTYPOB YIIPaBIICHUS
TEXHOJIOTHYECKUMU TMPOIIECCaMHU;

- 0COOEHHOCTHU Pa3pabOTKH CHCTEM aBTOMATUYECKON ONTUMHU3AIUN
ynpasneHus (CAOY) TeXHOIOrM4eCKUMHU NTapaMeTpamu;

- 0COOEHHOCTH UCTIOIB30BaHUSI HEHPOCETEBOr0 METO/IA /IJISl OTIPEACTICHUS
JKCIEPUMEHTAIBHO-CTATUCTUYECKUX MOJIETIEN U HEMPOCETEBOTO
YIPABIEHUS TEXHOJIOTUYECKUMH MPOIIECCaAMU;

- 0COOCHHOCTH HUCTIOIB30BAHMS IPUHIIMIIOB TEOPUH HEYETKUX MHOKECTB U
HEUYETKUX JIOTUYECKUX BBIBOJIOB ITPU CUHTE3€ MATEMAaTUYECKUX MOJEIIeH
MIPOU3BOJICTBEHHBIX MPOIIECCOB U PEATN3allMA HEUYETKOTO YIIPABICHHS
TEXHOJIOTHYECKUMU MapaMeTPaMH;

- 0COOCHHOCTH MPOTPAMMHOM peasii3aIui JOKATbHBIX
MUKPOTIPOIIECCOPHBIX KOHTYPOB YIIPABJICHHUS B MPOIIECCE CBOOOTHOTO
MPOTPaMMHUPOBAHUS PETYIHPYIONIUX KOHTYPOB;

VYmMmern

- C UCIIOJIb30BaHUEM CHEIMATM3UPOBAHHOTO IPOrPAMMHOT0 0O€eCTIeYeHH S
paccUnThIBaTh TEOPETUUYECKYIO JIUHUIO PETPECCUN AJIs TOCIEAYIOLIETO
MCIOJIb30BAaHUS MTOJIyYEHHOTO YPaBHEHHMSI IPU MOJEIMPOBAHUH 00BEKTa
yIIpaBJICHUS;

- C UCIIOJIb30BaHUEM CHELMATU3UPOBAHHOTO IPOrPAMMHOT0 00€CTIeYeHH S
paccunuThIBaTh METOIOM Dijlepa TPAeKTOPUIO U3MEHEHMSI BBIXOIHOTO
CUTHaja 00beKTa yrpaBiIeHUS;

- C HICTIOJIb30BaHUEM CHEIMATM3UPOBAHHOTO ITPOrPAMMHOTO 00ecreueHus
peanu3oBaTh pacuer nepexogHoro mnpouecca B CAY;

- IPUMEHSTh METO/IbI MATEMaTHYECKOTO MOACTUPOBAHUS JIJIsl UCCIIEIOBAHUS
U TIPOEKTUPOBAHUS CIOXKHBIX JUHAMUYECKUX OOBEKTOB yIIPaBIICHUS:
MPOBOJIUTH ONTUMHU3ALIUIO KOHTYpa YIPABJICHUS U aHAINU3 BIUSHUS
[apaMeTpPOB HACTPOWKM PETYJIATOPA Ha KaueCTBO IEPEXOAHBIX MPOLIECCOB
B CAY; npoBoauTs uccienoBanue pazpadorannoit CAY npu neiictBuu Ha
CHCTEMY PA3JINYHbIX BO3MYIIIEHUM;




Bnanets - HaBBIKaMH POCKTHPOBAHUS U Pa3pabOTKH MaTeMaTHIECKHX MOJeIIeH
00OBEKTOB M CUCTEM;

- HaBBIKaMH PEATM3aLUH AITOPUTMOB YHCICHHOTO MOJICITUPOBAHUS C
HCIIOJIb30BAHUEM IIPOTPAMMHBIX CPEICTB;

- HaBBIKAMH MaTeMaTHYECKOT'O MOJICIMPOBAHUS CIIOKHBIX THHAMUYECKHX
MPOIIECCOB U OOBEKTOB YIPaBIICHHUS,

[1K-3 TOTOBHOCTBIO y4acTBOBATh B COCTABJICHUU AHATUTUYECKUX 0030pOB U HAYYHO-
TEXHUYECKHUX OTYETOB MO PE3YJIbTaTaM BBIIOJIHEHHON pabOTHhI, B MOATOTOBKE MyOIMKAIUNA 11O
pe3yJibTaTaM HCCeI0BaHUuN U pa3paboToOK

3HaTh - o011ee HampaBJIeHUE HAYYHOU PabOThI MPU MOATOTOBKE PACIIMPEHHBIX
aHAJIMTUYECKUX 0030pOB;

- CTaHJIAPTHI U TPEOOBAHMS K HAYYHO-TEXHUYECKUM OTYETaM IO
pe3yiabTaTaM BBIIIOJIHEHHOM padoThI;

- IOPAAOK pabOThI IPHU NOArOTOBKE HAYYHO-HCCIIEI0BATENBCKOIO OTYETA;

YMeTh - IPUMCHATH MCTOJUKY IMOATOTOBKH HAYUHO-HUCCICAOBATCIILCKOTO OTUCTA
110 pe3yjibTaTaM PICCJIG,HOBaHI/Iﬁ;

Buaners - HaBBIKAMH TOJrOTOBKH aHAJTUTHUECKUX 0030POB 110 paCIIUPEHHON
TeMaTHKe U (OPMHUPOBAHUU OCHOBHBIX 3a/1a4 UCCIIEOBAHUS, ONPEEICHUS
CTPYKTYpPBI HAyYHO-HCCIIEOBATEIBCKOTO OTUETA;

[TK-5 crmocoOHOCTRIO OCYIIECTRIISITh COOp M aHATTN3 UCXOAHBIX JTAHHBIX JIJIS pacdera u
MPOEKTUPOBAHUS CUCTEM U CPEICTB aBTOMATHU3AIMH U YIIPABICHUS

3HaTb - CIoCOOBI c6opa " aHaJin3a UCXOAHBIX JaHHBIX JIS pacdyeTa U
IMPOCKTUPOBAHUA CUCTEM U CPCACTB aBTOMATU3AIMU U YITPABJICHUA

YmeTh - HCIIOJIb30BaTh HH()OPMALIMOHHBIE PECYPCHI ISl MPUOOPETEHHSI HOBBIX
3HaHUHN U YMEHUU B 00JIaCTU aBTOMATH3AI[UN TEXHOJIOTHYECKUX MPOIECCOB;

Buaners - HaBbIKaMU cOOpa U aHaJIM3a UCXOHBIX JaHHBIX 1 3 (HEKTUBHOTO
pelIeHns 3a1a4 110 MPOEKTUPOBAHUIO CUCTEM U CPEJCTB aBTOMATU3ALMU U
YIpaBJIEHUS;

JIIK-2 cnocoOHOCTBIO MPOBOIUTH TUATHOCTHKY COCTOSHUS U TUHAMUKHU TIPOU3BOICTBEHHBIX
00BEKTOB, a TAK)Ke HAJIEKHOCTH HX DJIEMEHTOB C MCITOJIb30BaAHNEM HEOOXOIUMBIX METOIOB
a”aan3a

3HaTh - METOJUKY SKCTPAIOJISILIUU YKCIIEPUMEHTAIbHON KPUBOM pa3roHa;

- METOJMKY orpeeneHus ko3hduiueHTon nuddepeHnanTbHOro
YpaBHEHUS 10 YKCIIEPUMEHTAILHON KPUBOH pa3roHa /st 00BEKTOB
yIIpaBJIEHUS C CAaMOBbIpAaBHUBAHHEM U 0€3 CaMOBBIPaBHUBAHUS;

- METO/IUKY ITPeoOpa3oBaHus UMITYJIbCHON XapaKTEPUCTHUKU O0BEKTa B
KPHUBYIO Pa3roHa U ONpEIeNCHHs JTUHAMUYECKHUX ITapaMeTpoB 00bEKTa 10
SKCIIEPUMEHTAIBHON UMITYJIbCHON XapaKTEPUCTHUKE;

- METOJMKY noctpoeHus rogorpada AOUYX obbekTa ynpapiaeHHs MO
AKCIIEPUMEHTAJILHONW KPUBOM pa3roHa Juis pa3inyHbIX 00BEKTOB;




VYmeTb

- OKCIIEPUMEHTAIILHO ONPEIENATh CTATUUECKHE U JUHAMHYECKHE
XapaKTePUCTHKU O0BEKTA YIIPABICHUS;

- rpaduuecku ompeeNaTh napaMeTpbl 00BEKTa yIpaBICHHUS 110
JTUHAMHYECKUM XapaKTePUCTHKAM O0BEKTa YIIPABICHUS;

- ONIPEACIIATh PACYETHBIM IMyTeM KodduiimenTsl nuddepeHmaibHOro
ypaBHEHUsI 00BEKTa yIIPaBJICHHUS,

- ctpouTth rogorpadsr AOUX oObekTa yrpaBieHuUs,

Bnanets

- METOJUKON 3KCTPAIOJIALUU IKCIIEPUMEHTAIbHOM KPUBOM Pa3roHa;

- METOJIMKOM ompeaenieHus ko3 duimenToB aquddepeHnaaTbHOro
ypaBHEHHS 10 SIKCIEPUMEHTAIBHON KPUBOW pa3roHa Ajisi 00bEKTOB
yIpaBJIEHUS C CAMOBBIPAaBHUBAaHUEM U 0€3 CaMOBbIpaBHUBAHUS;

- METOJMKOW peoOpa30BaHUs UMITYJILCHON XapaKTEPUCTUKN 00BEKTA B
KPUBYIO Pa3roHa U ONpPEeNCHHs JUHAMUYECKUX ITapaMeTpoB 00bEKTa 110
JKCIEPUMEHTAIIBHON UMITYJIbCHOW XapaKTEPUCTHUKE;

- MeTOJMKON noctpoeHus rogorpapa AOGUX obbvexra ynpaBieHus 0
AKCIIEPUMEHTAILHOW KPUBOI pa3roHa Juist pa3indHbIX 0OBEKTOB.




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUILIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 127,5 akan. 4acos:

—ayautopHas — 121 akaj. 9acos;
— BHeayIuTopHas — 6,5 akaJi. 4yacoB

— camocrosTenbHas padbora — 160,8 akan. gacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma arTecTalrHy - 3a4ET C OLEHKOM, KypCOBOM ITPOEKT, IK3aMEH

AynuropHas | Dopma
<
KOHTaKTHas | & & TEKYIIEro
o]
= pabota E g Bun KOHTPOJIS Ko
Paznen/ Tema 3| (Bakan. gacax) | & £ camocrosTensH YCIIEBA€EMOCTH
2 R3] . KOMIIETEHII
JUCIUIUIUHEBI 5 E s oii u
O mpak [ 8 5 6 HH
Tex!| ma6. S8 paboTsl MIPOMEXKYTOYH
T. < < ol
3aH. O 9
SaH. aTTeCTAlNH
1. Wcropusi pa3BUTUS CHCTEM aBTOMATH3AIMU H
ynpasienus. Kinaccuduxanus CAuY
CamocrosTens
HOE H3y4YEeHHUE
y4eOHOi u
11 Crabuwmsupyromue CAY. Cucrems HayqIHOU NOS—_—
CBSI3aHHOTO PEeryIMpOBaHMUSL. Cucremsl 2 10 | nureparypsl. OIDOC [K-2
IPOrPaMMHOTO YIIPABICHHUS. IMouck P
JIOTIOJTHATEITBH
BIX MaTepHUAIOB
6 0 TeMe.
CamocrosTens
HOE H3y4YEeHHUE
yueOHOi u
1.2 CucTeMBl SKCTPEMABHOTO PEryIHPOBAHUS Hay9IHOH NoT—
WIA CHUCTEMbl aBTOMAaTHYECKOM ONTHUMM3ALUU 2 10 | nurepaTypsl. oIDOC IK-2
YIPaBIEHUS ITouck P
JIOTIOJTHUTENbH
BIX MaTepHAaIOB
O TeMe.
Wroro no pazneny 4 20
2. ABTOMAaTH3HMPOBAaHHBIC CHUCTEMBI YIPABICHUS
TexHoJoruyeckuMu Tpoueccamu (ACY TII) u
npousBoacTsom (ACVYII)
Camocrosreinb
HOE M3y4eHHUE
yueOHOI U
Hay4HOU o
2.1 MaremaTuyeckue MOJETH i VYcrHblif
6] 2 10 | nureparypsl. [K-2
TEXHOJIOTHYECKUX IIPOLIECCOB. ompoc
ITouck
JIOTIOJTHUTENBH

BbIX MaT€pHUaJIOB
110 TEMC.




BIX MaT€pHUAJIOB
10 TEME.

CamocrosdTelb
HOE U3y4YeHHe
2.2 CrpyKTypa COBPEMEHHOH NPOMBIIUICHHOM y4eOHOi u
ABTOMATH3UPOBAHHON CHCTEMBI YIpPaBICHHUS Hay4YHOU .
VYcTHbIN
TeXHOJIOrHYeckuMu mporeccamu. CTpykTypa 10 | nureparypsl. onpoc [K-2
COBPEMCHHBIX aBTOMAaTHU3MPOBAHHBIX CHCTEM Iouck
YIpaBJICHHS MPOMBIIIICHHBIM TPOU3BOJICTBOM JIOTIOJTHUTENbH
BIX MaTepUaoB
IO TeMe.
HUroro no pazaeny 20
3. JluHaMUYecKHe XapaKTePHCTHKUA U MapaMeTphbl
TUIIOBBIX 3BEHBEB, COCTABIAIOIINX JIOKAJIBHBIN
KOHTYp peryJupoBaHuUs
Camocrosrelns
HOE M3y4YEeHHUE
yueOHOil u
HayqIHOU
3.1 TIponoprmonansHoe 3BeHO. MHepIrmoHHOE fTHTCPATYPEL. VCTHEIR
3BEHO IEPBOro mopsiaka. MHepIuoHHOE 3BEHO 15 Toncx onpoc. [K-2
BTOPOro MOpAIKA. noronHuTenbH | KontponbHas
BIX MaTEPHAIIOB pabora
0 TeMe.
ITogroroska k
KOHTPOJIBHOM
6 pabote
Camocrosrelns
HOE M3y4YEeHHUE
y4eOHOi u
HAay4YHOU
JIUTEPATYpPBL. YcrHbIit
3.2 3BeHo 3amasgpiBaHus. VHTerpupyromee 5 Iouck orpoc. K-2
3BeHo. [uddepenumpyromiee 38eHO. noronHuTtenbH | KoHTponbHas
BIX MaTepUaJIOB paboTa
0 TeMe.
IToaroroBka k
KOHTPOJIbHOM
pabote
HWroro no pazneny 20
4. TumoBble 3aKOHbI PETYIMPOBaHUS U HUX
TEeXHHYECKasl pean3anus
CamocTrosTens
41 OOmme  cBemeHUSI. WHTerpanbHbie toe HqugHHe
PETYIATOPHI. HpOHOpL[HOHaHbeIC PETYIIATOPEI. yue HOH‘,H
TIpomopiHOHATBHO-UHTETPATBHBIE PETYISATOPBI HayHHom YcTHbIH
15 | nureparypsl. [K-2
(ITN-perynsropsl). Perynsitopsr Toucex oTpoc
MPOMOPLUOHATILHO-HHTETPANBHO- T hepeHnra
mr:Hor(E) JercTBus (HHﬂ-;F;rynﬂTopb(};(.b P JIOTIOHHITEIBH
BIX MaTEPUAIIOB
5 0 TeMe.
Camocrosdrelns
HOE H3y4YeHHUE
yueOHO 1
4.2 BYXIIO3UL[UOHHBIE €ryJIATOPBL. HayHHom VYcrHbii
Tpexno31/1{_[m}(l));HLH71I;)erynﬂTop. e b S | smTeparypu. ornpoc [IK-2
ITouck
JIOTIOJTHUTENbH




Uroro no pazaeny 6 | | 20 |
5. Cratuyeckue ¥ JUHAMHYECKHE XapaKTEPUCTHKH
00beKTa yIpaBICHHS
CaMocTosTenb
HOE M3y4YCHHUE
eOHoM
5.1 OOmme cBegeHHs O  CTAaTHYECKUX HH};I; ATVDLL oo
XapaKTepUCTHKAaX 00bEKTa yrpaBieHus. Meton 11/11 noz[r(F))TogEa;( OIDOC 110
HaMMECHBIIUX KBAJPAaTOB W €ro NpPUMCHCHHE 2 " 9,2 AGOPATODHEIM na6op ATODHL AIIK-2
NpU  OMUCAHMU CTATHYESCKUX XapPaKTEPUCTHUK 3a§HTI/IfI)M " I;,6OTI:lM
00BEKTOB YIPABJICHUSI. ’ P
BBIIIOJHEHHE
11a00paTOPHBIX
6 pabor
CaMocTosTenb
HOE U3yUYCHHUE
eOHoM
5.2 OOmue cBeAcHUST O JIUHAMHYECKHX nn}:é ATVDLL oS
CBOICTBax o0bekTa YIpaBIeHUS. PATYPEL,
40/11 MOATOTOBKA K OIIpoC 10
Knaccugpukanus 00BEKTOB U OmnpezeseHue 4 " 20 nabopatoprsm | 1a6opaTonHLL AIIK-2
MUHAMAYECKHX  [apaMeTpoB  OOBEKTa MO parop parop
OHEOM DA3rOHA 3AHATHAM, M paboTam
p p BEITIOJIHEHHE
11ab0paTOPHBIX
pabor
51/22
HWroro no pazaeny 6 " 29,2
6. CuHTe3 W HACTpOilka KOHTYPOB YIPaBICHHUS
TEXHOJIOTHYECKHUMHU TPOIIECCAMHU
CaMoCTOSTEIND
6.1 IIpuHIMIOBI  ONTHMHU3ALUK  KOHTYPOB
HOE U3yUYCHHE
praBHCHI/Iﬂ TCXHOJIOTUYCCKUM HapaMCTpOM. ‘{e6HOﬁH
Maremarnueckoe 00OCHOBaHHE ONTHMHU3ALMH yHa Hoi K-2
KOHTYpa peryaupoBaHusl. Merton 2 5 J'II/ITeY[;.T . YeTHbli K 3’
JIMHAMHYECKOM ONTUMHU3ALINHI KOHTYpPOB HI())I/IC)I? ) ornpoc K 5’
praBHCHI/Iﬂ OG’LCKT&MI/I C CaMOBpraBHI/IBaHI/IeM
o JIOTIOJIHUTENBH
— ONTUMYM TI0 MOIYTIO TepeIaTOuYHON
FT— BIX MaTepHAIIOB
Y ’ 10 TEME.
6
. CamocrosTenb
6.2 CHUMMETpPHYHBIH ONTHMYM — METOJ
o HOE U3yUYCHHE
JAUHAMUYCCKOU OIITUMHU3ALUU KOHTypOB C6H0ﬁ -
YIpaBIeHUS 00bEeKTaMH oe3 y;a Hoil MK-2
CaMOBBIPaBHUBAHMS. CpaBHEeHHE  METOJIOB v VY cTHBIN !
4 15 | nurepatypsl. IK-3,
ONTUMyMa [0 MOJAYJI0 W CHMMETPUYHOTO Toncx ornpoc K5
ONTUMYMa. Bsenenue KOPPEKTUPYIOIIMX
JOIIOJIHUTCIbH
3BEHLEB IS CTIaKMBaHUS 3a/afOIIEro CUrHama
— 9Tall ¢ KT HOﬁ OITUMH3ALUU bIX MaTepHaHOB
TPYKTYp 10 TEME.
Hroro no pazaeny 6 20
51/22 129,
Hroro 3a cemect 34 320
)41 2
7. CucreMbl aBTOMATUYECKOH  OITHMHU3ALUN
yIpaBJicHHS (CAQY) TEXHOJOTMYECKUMHU

napaMeTpaMu




CamocrosTenb

HOE U3Yy4YCHUE VYcTHbIN
yueOHOM orpoc,
71 CAO ¢ 3anoMUHaHMEM 3KCTpeMyMa JUTEPATYpPBl, | BBIIOJHEHUE K-2
BbIXOoHOTO mapameTrpa. CAO ¢ 3amoMuHaHHEM 4oy | 5 | MOATOTOBKA K |MpAaKTHUECKHX| .- 3’
IpOU3BOJHONM BBIXOAHOro mapamerpa. CAO MPaKTUIECKUM pabor, K 5’
JUCKPETHOr0 NPUHIUNA JIeHCTBHS. 3aHATUSM, pasnenon
IIOJTOTOBKA KypPCOBOTO
KypCOBOTI'O IPOEKTa
MPOEKTa
7
CamocrosdTelb
o o HOE U3y4YEeHHE YcrHbli
7.2 CAO c¢ TpUHYAUTECIBHOH MOIYJSIHCH. M
N . yaeOHO# orpoc,
CAO ¢ uHTerpagbHOW OLEHKOH OTKIMKA
JUTEPaTyphl, | BHIIOIHEHUE
ONTHMH3UPYEMOTO TIpoIlecca Ha TECTHUPYIOIIee IK-2,
- MOATOTOBKA K |MIPaKTHIECKUX
Bo3ZelicTBHe.  MareMaTHyeckoe — OIMCaHHE 2 5 IK-3,
. . MPaKTUIECKUM pabor,
TpaeKkTopuit npeiida CTaTHYECKUX I1K-5
3aHATHSM, pasnenoB
XapaKTepUCTUK ONTUMU3UPYEMOro Ipolecca
N N HOATOTOBKA KypCOBOT'O
IOJ IEUCTBUEM TEXHOJIOTNYECKUX BO3MYILECHUIH
KypCOBOTO IIpoeKTa
IPOEKTa
Hroro no pazaeny 6/211( 10
8. Hcnonb3oBaHue HeHpoceTeBOro Meroja Uit
OTIpeeNeHHs] IKCIIEPUMEHTAIBHO-CTATHCTHIECKIX
MoJenen u HeillpoceTeBoro yIpaBJleHHs
TEXHOJIOTHYECKUMH TPOLIECCaMU
CamocrosTens
. HOE U3y4YCHHUE YcerHbii
8.1 OOmme cBexeHHs O HEHPOHHBIX CETSX. e
. yueOHOi ompoc,
ApXUTEKTypa  HCKYCCTBEHHBIX  HEHpPOHHBIX
. N JIMTEPATyphl, | BHITOJHEHHE
cereil. OOy4YeHHE HMCKYCCTBEHHBIX HEHPOHHBIX Homrotoska x| npaxTiueckix MK-2,
cereil. McnonpzoBanne HWHC pnsa  pemenus 4211 5 A p IK-3,
MPaKTUIECKUM pabor,
3amad YIpaBIeHs u CO3aHUs [IK-5
. 3aHATHSM, pasnenon
OKCNICPUMCHTAJIBHO CTATUCTHYCCKUX MOICIICHU
HOATOTOBKA KypCOBOTO
YIIPaBJIEHHUS TEXHOJIOTHIECKIMH TIPOLIECCAMH.
KypCOBOTO poeKTa
MPOEKTa
7
Camocrosreinn
HOE U3y4YCHUE VYceTHbIl
yueOHoM ompoc,
. JIMTEPATypbl, | BHITOJHEHHE
8.2 TIpumeHeHHe HEHPOHHOTO MeToja JUIs PaType, I1K-2,
TMOATOTOBKA K |TPAKTHYCCKUX
ONpeJiesieH!s yNpaBJIeHUsT JIMHUU PEerpeccuut 2 5 IK-3,
N MPAKTHIECKUM pabor,
IKCIIEPUMEHTAIBHO CTATHYECKOW 3aBHCUMOCTH IK-5
3aHATUAM, paszeinos
MIOJrOTOBKA KypCcOBOIO
KypCOBOT'O HPOEKTa
MIPOEKTa
HWroro no pazaery 6/211| 10

9. Hcnoibs30BaHKE NPpUHOUIIOB TCOPUU HCEUYCTKUX
MHO>XECTB U HEYETKHUX JIOTUYCCKHUX BBIBOAOB IIPpU

CHUHTE3C MaTeMaTH4YCCKHUX Mojieen
IMPOU3BOACTBECHHBIX TIIPOLECCCOB W paln3alnun
HCUYCTKOI'O yrpaBJICHUA TECXHOJIOTHYCCKUMU

napameTpaMmu




CamocrosTenb

HOE U3y4YEeHHE VYcTHbIN
eOHOit ompoc
9.1 O6ume 0coOCHHOCTH yIpaBlicHHS Ha 0aze i poc,
JIUTEPATypbl, | BHITOJHECHHE
TEOPHH HEYETKUX MHOKECTB. DyHKIMOHAIbHAS IK-2,
o MOATOTOBKA K |MIPaKTHIECKUX
CcXeMa CHUCTEMbI yIpaBlieHHs Ha 0a3e HEYETKOM 2 5 IK-3,
MPaKTHICCKUM pabor,
noruky.  Ilpunnun  paboTbl  HEYETKOro IK-5
3aHITHSM, paszenon
perynsTopa. AITOpUTMBI HEYETKOTO BBIBOAA.
IIOJTOTOBKA KypPCOBOTO
KypCOBOTI'O MPOEKTa
MPOEKTa
CamocrosTelb
HOE U3y4YCHUE VYcTHbIN
yueOHO orpoc,
9.2 TlpuMeHeHHe  MpPUHIUNA  HEYETKOTO JIUTEPATypbl, | BHITOJHECHHE TK-2
yIIpaBJIeHUs IPH CHHTE3e MH(POBBIX KOHTYPOB 2 6/ar| 5 | moAroToBKa K |MpaKTHHeCKHX | - 3’
CTaOMIIM3alMK TEXHOJIOTHYECKUX IapaMeTpOB MPaKTUIECKUM pabor, K 5’
MPOU3BOJICTBEHHBIX IPOLIECCOB 3aHATHSM, pasnenoB
MOJrOTOBKA KypCOBOT'O
KypCOBOTO IIpoeKTa
MPOEKTa
Wroro no pazapery 4 6/411|( 10
10. TIIporpamMMmHasl  peanu3anus  JIOKaJIbHBIX
MHUKpPOTIPOLIECCOPHBIX KOHTYPOB YIPAaBJICHUS B
nporecce cBOOOIHOTO MIPOTrPaMMHUPOBAHHUS
PEryIHpYIOUIMX KOHTYPOB
10.1 TIIporpaMMmHasi peanu3anysi THIIOBBIX
3aKOHOB YIPAaBJIEHHUS TPH HCIIOJH30BAaHUU
CamocrosTels
cBOOOTHO NPOrpaMMHPYEMBIX . IK-2,
HOE U3y4CHUE YcrHbIit
MHUKPOIIPOIIECCOPHBIX KOHTPOJIIEPOB. 4 1 o IK-3,
yaeOHOH ompoc
MogenupoBaHue pabOThI JIOKAIBHBIX KOHTYPOB TEDATYDI IK-5
U(QPOBOTO PETYITUPOBAHUS TEXHOJIOTHYECKUM Patyp
HapaMeTpoM MPOHU3BOACTBEHHOTO IPOIecca.
10.2 HccnenoBanue 1HM(POBBIX KOHTYPOB
Camocrosreinn
PEryIHpOBaHUsT TEXHOJIOTHUECKAX MapaMeTpoB . MK-2,
HOE M3y4EeHUE VYcTHbIH
MPOU3BOJCTBEHHBIX  MHPOLECCOB C  LEJBIO 2 0,6 qebHOi OIIDOC IK-3,
ONTHMHU3ALUK  TAPAMETPOB  MEPEXOTHOTO M P IK-5
JIUTEPaTyphI
nporecca
Wroro no pazaeny 6 1,6
Htoro 3a cemecTp 18 18/8 131,6 3K3aMEH, KTl
3a4eT ¢ TIK-2, ATIK-
51/22 | 18/8 | 160, g A
HToro mo aucCHMILTIHE 52 " " 8 ouenkou, [2,ITK-3,ITK
KypcoBoit |-5




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanu3alMM  MPEIyCMOTPEHHBIX  BHJOB  y4eOHOW paboOThl B KaudecTBe
06pa3OBaTeJIBHBIX TEXHOJIOTUHA B npenogaBan AUCHUITIIIMHBI «CucremMsl aBTOMaTu3aluu "
YIIPaBJICHUS HCIIOIB3YIOTCS:

TpaguionHsie 00pa30BaTEIbHBIE TEXHOJIOTUU — MH(POPMAIIMOHHAS JICKIUsS (BBOIHYIO
JICKIIHIO, TIE JACT IIEPBOE MPEICTABICHUE O IPEAMETE U 3HAKOMCTBO CTY/ICHTOB C Ha3HAYCHUEM U
3aJauaMi Kypca); JEKIUH — KOHCYJbTAI[MH, W3JI0KEHHE HOBOTO MaTepualia COMPOBOXKIACTCS
MIOCTAaHOBKOH BOIPOCOB M JMCKYCCHEW B IOMCKAaxX OTBETOB Ha AT BOIPOCHI; MPAKTUYCCKUE
paboTHI.

TexHonorun mnpoOiaeMHOro OOydeHHsST — MPOOJIEMHBIC JICKIIMU SIBISICTCS PE3yIbTaTOM
YCBOCHHUS TOJIY9€HHOUW MH(OpMAIHK TOCPEACTBOM TOCTAHOBKH MPOOJIEMHOTO BOIIPOCA U MIOMCKA
NyTeil ero pemieHWs; NMPAKTHYECKUE 3aHITHUS C KCIOJIb30BAaHHEM IPOOJIEMHOrO OOy4YeHHE,
KOTOPOE 3aKJIF0YACTCS B CTHMYJIMPOBAHUH CTYICHTOB K CaMOCTOSITEIILHOM «I00BIYE) 3HAHUU,
HEOOXOJUMBIX JUIS PEIICHUS KOHKPETHOH mpoOiembl. [IpakThyeckoe 3aHSITHE HAa OCHOBE
Kelic-MeToJ1a — 00yueHUe B KOHTEKCTE MOJICITUPYEMOW CHUTYallld, BOCIIPOU3BOISIICH peabHBIC
YCIIOBUSI HAYYHOM, MPOU3BOICTBEHHOH, 00IIeCTBEHHOM AedarenbHOoCcTH. OOydaromuecs MOIKHBI
MIPOAHATH3UPOBATH CUTYAIIHIO, Pa300paThCs B CYTH MPOOIIEM, TPEITIOKUTH BO3MOXKHBIC PEIICHUS
Y BBIOpATh JTydIliee U3 HUX.

TexHonmorMM NPOEKTHOrO OOYYEHHsT — OpraHu3anusi 00pa3oBaTEIHLHOIO IpoIecca B
COOTBETCTBUHM C QJITOPHUTMOM IIOATAIHOTO PEIICHUS MPOOJEMHON 3aJaud WM BBITOJHEHHUS
yuebHoro 3agaHusi. CTyAEHTHI B BBIIOJIHSIOT MCCIIEI0BATEIbCKUII KYpCOBOM MPOEKT, B KOTOPOM
NPOM3BOJISAT HAYYHBIC WCCIICIOBAHMS 10 3aJIaHHOM TEME B paMKaX HM3y4aeMbIX B JIUCIMILIHHE.
Pe3ynbTarthl WcclieOBaHMS TPEICTABIAIOT B (GOpME YCTHOTO JAOKIAAa IO TPE3CHTAMH U
KypCOBOT'O ITPOEKTA.

NHupopmainoHHO-KOMMYHHUKAIIMOHHbIE 00pa3oBaTelbHbBIE TEXHOJOTMH — B XOJE
MPOBEJCHUS JIEKIIMOHHBIX 3aHATHH TMpeaycMaTpUBAaeTCs HUCHOIB30BaHUE DIIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepuana (JEKIUU-BU3YaIH3alliK), UCII0JIb30BaHue VIHTepHET pecypcoB
AJI TIPOMEKYTOYHBIX aTTCCTaIII/II\/JI H IIPOBCPKU OCTATOYHBIX 3HAHUH.

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

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:

1. CoBpeMeHHBIE CHCTEMbI aBTOMATH3AllMKA M YyIpaBlieHus . ydyeOHoe mocobue / C. M.
Anpnpees, E. C. Pa6uukoBa, E. 0. Myxuna, T. I'. Cyxonocosa ; MI'TY. - MarauToropck :
MI'TY, 2015. - 1 snekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/112396
3/71.pdf&view=true (mata obopamienus: 14.05.2020). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIM. -
Ceenenus noctynHbl Takke Ha CD-ROM.

2. Cucrempl ympaBlIeHUS TEXHOJOTHYECKUMH TIpolieccaMd U HMHQPOPMAIIMOHHBIE
TEXHOJIOTHH : yueOHoe mocobue nist By30B / B. B. Tponenko, B. K. ®enopos, A. U. 3abyackuii,
B. B. KomennantoB. — 2-e¢ usfa., ucnp. u jgon. — Mocksa : U3garensctBo FOpaiit, 2020. —
136 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-09938-6. — Tekct : anexkrponHsIii // DbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/454172 (nata oopamienus: 23.10.2020).



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
https://urait.ru/bcode/454172

0) lomotHuTeIBLHASI TUTEPaTypa:
1. CucteMbl aBTOMATH3aAIMH U yIIpaBlieHus : yueonoe nocodue / b. H. [Tapcynkun, C. M.

Angpees, T. I'. CyxonocoBa, E. C. Ps6unkoBa ; MarHUTOrOpCKU roc. TEXHUYECKUH YH-T WM.
I''I. HocoBa. — Maruutoropck: M3n-Bo Marautoropck. roc. TexH. yH-ta, 2015. - 326 c. : .,
cxemsl. - ISBN 978-5-9967-0629-7. — Tekct: HEmocpeACTBEHHBIH.

2. [Tapcynkun, b. H. ABTOMaTu3anusa u ONTUMHU3ALMS YIIPABICHUS MPOLIECCOM BBITUIABKU
4yryHa B JIOMEHHBIX redax : ydeOnoe mocobue / b. H. Ilapcynkun, C. M. Angapees, T. I.
CyxonocoBa ; MI'TY. - Marautoropck : MI'TVY, 2018. - 215 c. : wi., Tabi1., cxemsl, rpad., auarp.,
HOMOTp., ICKU3HI. - ISBN 978-5-9967-1208-3. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524
803/3635.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooOobekr. - TekcT
3JIEKTPOHHBIN. - FIMeeTcs meuaTHBI aHaoT.

3. [Mapcynkun, b. H. ABTOMaTH3anus U ONTHMHU3AIUS YIIPABJICHUS TETUIOBBIM PEKUMOM
paboThl O110Ka BO3AyXOHarpeBarTesiel JoOMeHHOH neun : yueoHoe nocobue / b. H. Ilapcynkumn, C.
M. Aupapees, M. 10O. Ps6uukos ; MI'TY, [kad. [IKuCVY] . - Marautoropck, 2009. - 148 c. : un
rpad., CXEMBI, TalII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/10608
96/269.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooOBbeKT. - TEKCT : 3JIEKTPOHHBIH. -
Hmeercs meyaTHbIi aHAJIOT.

4. MapcynkuH, b. H. ABTOMaTH3amus TEXHOJOTHUYECKUX MPOIECCOB U MPOM3BOJCTB B
MeTaiypruu : yaeonoe nocobue / b. H. [lapcynkun, C. M. Annpees, E. C. Pga0unkoBa ; mox per.
b. H. Ilapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marautoropck, 2011. - 151 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/10877
45/482.pdf&view=true (mara ooparenus: 14.05.2020). - MakpooObeKT. - TEKCT : 37IeKTPOHHBIH. -
HMmMmeeTcs reyaTHBINA aHAJIOT.

5. Mapcynkun, b. H. ABToMaruzamusi TEXHOJOTUYECKHX IPOIIECCOB U IMPOU3BOICTB.
[Ipon3BOACTBO CTaii B MAapTEHOBCKHX II€YaX, JBYXBAaHHBIX arperarax M KHUCIOPOIHBIX
KOHBepTepax : yueOHoe nocobue / b. H. ITapcynkun, T. I'. Cyxonocosa, A. P. bonnapesa ; MI'TY.
- Marauroropck :  MITY, 2016. - 264 ¢ : wm1, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134
463/2913.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - Tekcr
3JIEKTPOHHBIN. - IMeeTcs nevaTHblii aHajor.

6. Ilapcynkun, b. H. Hcnonp3oBaHue SKCIEpUMEHTAIBLHO-CTATUCTHYECKHX METOJOB
MOJIETUPOBAHUS JUIsl YIIPaBJICHUsI TEXHOJIOTMYECKUMU TpollieccaMu @ ydeOHoe mocodue / b. H.
[Tapcynkun, C. M. Anapees, E. C. PsbuukoBa ; MI'TY. - MaFHI/ITOFOPCK 2012. - 177 c.
rpad., CXEMBl, TaoJI. URL
https://maqtu.informsvstema.ru/uploader/fiIeUpIoad?name:597.pdf&showzdcataloques/1/11031
50/597.pdf&view=true (mara oopamenwus: 14.05.2020). - MakpooObeKT. - TEKCT : 3IeKTPOHHBIH. -
ISBN 978-5-9967-0292-3. - meeTcst e4aTHBIN aHAJIOT.

B) MeToanyeckne yKazaHus:

1. Cucrtempl aBTOMATH3alMK W yIpaBieHHS. JlabopaTOpHBIA MPaKTUKYyM . ydeOHOe
noco6ue / b. H. ITapcynkun, C. M. Auapees, E. C. PsOuukosa, T. I'. O0yxoBa. - MarHuToropck :
MI'TY, 2013. - 1 osmektpon. onr. auck (CD-ROM). - 3arm. ¢ Turyna. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119
471/1061.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - Tekcr
ANIEKTPOHHBIN. - CBefeHus noctynHsl Takke Ha CD-ROM.

2. OntuMmusaIys yrIpaBJIeHUsT TEXHOJIOTHYECKHMHU mporeccamu . mpakTukym / b. H.



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

[Mapcynkun, C. M. Aunpees, E. C. PsOunxosa, T. I'. O0yxosa ; MI'TY. - MarauToropck, 2013. -
177 C. : HIL., rpad., CXEMBI, Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/11094
86/638.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 3JIEKTPOHHBIH. -
ISBN 978-5-9967-0393-7. - imeeTcst ne4aTHBIN aHAJIOT.

3. Ilapcynkun, b. H. 3agaun mo cuHTe3y aBTOMATHU3HPOBAHHBIX CHUCTEM YIPABJICHUS
TEXHOJOTMYECKUMH MPOLIECCAMU M MTPOM3BOJCTBOM : ydeOHoe mocooue / b. H. [Tapcynkun, T. T
Cyxonocona ; MI'TVY. - Marautoropck : MI'TY, 2016. - 54 c. : un., Tabm., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129
743/2248.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekr. - TekcT
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

4. Tlapcyukun, b.H. Pacyer CAY ¢ THIOBBIM peryasTopom . meroxa. ykasanus / b.H.
[Tapcynkun, T.I'. OOyxoBa; Marnutoropckuii roc. texuuueckuid yH-T um. .M. Hocoma. —
Marnutoropck: M3a-Bo Marnutoropck. roc. TexH. yH-Ta, 2014. — 11 c¢. — Tekct:
HEIIOCPEICTBEHHBIMN.

5. Meroauueckue yKa3aHHs IO BBIIOJHEHHIO IPAKTUYECKUX pabOT MpUBEICHBI B
NPUI0KESHUH 3.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe o0ecnieyeHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIULICH3UN

MS Windows XP

. J1-1227-18 ot 08.10.2018 11.10.2021
Professional (st kitaccoB)

MS Office 2003 Professional |Ne 135 ot 17.09.2007 OeccpouHo

BupryaibHsliii CTEHA

CHUCTCMBI aBTOMAaTHYCCKOTI'O
CBHACTCIBCTBO

yIpaBJIeHUS No2013612340 OeccpodHo
TEXHOJIOTHYECKUM -
napaMeTpoM

) . . CBOOOIHO
Scilab Computation Engine pacnpoctpatsemoe IT0 0eccpovHO
7Zip CBOOOIHO 0eCCPOUHO
FAR Manager ¢BOOOIHO 0eCCpOvIHO
MathCAD v.15 Education
University Edition J-1662-13 ot 22.11.2013 6eccpoyHO
MathWorks MathL.ab K-89-14 ot 08.12.2014 SeccpodHo

v.2014 Classroom License

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
DneKkTpoHHas 0a3a mepuogudecKkux wu3gaHui East
View Information Services, OO0 «IBUC»
HauuonaneHas ~ uMH(pOpMalMOHHO-aHAIUTHYECKAs
cucrema — Poccuiickuii  mnmekc  wayunoro|https://elibrary.ru/project_risc.asp
uutuposanus (PHMHII)

https://dlib.eastview.com/



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
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

[TouckoBast cucrema Axamemust Google (Google

Scholar) https://scholar.google.ru/

WNudopmannonnas cucrema - EnuHoe okHO jocTyna

http://window.edu.ru/
K HH(OOPMAIIMOHHEIM PecypcaMm

denepanbHOE  TOCYIapCTBEHHOE  OFOKETHOE
yUpeXKICHUE «DenepanbHblit uncturyt| http://wwwl.fips.ru/
IPOMBIIIICHHONW COOCTBEHHOCTH

Poccuiickas [CocynapcTBeHHasI oubmmoteka. [https://www.rsl.ru/ru/4readers/cata

Karanoru logues/

DiexkTpoHHbIe pecypchl onbarnorexku MI'TY um. .. |http://magtu.ru:8085/marcweb2/D
Hocosa efault.asp

VYuuBepcuTeTcKas — MHGOpPMAIIMOHHAS  CHCTEMa

https://uisrussia.msu.ru

POCCHA

MesxayHapoaHas HayKoOMeTpruecKas pedeparuBHas
U TIOJHOTEKCTOBas 0a3a JaHHLIX HaydHbIx m3aanuiihttp://webofscience.com
«Web of sciencex»

MG}K,I[YHapOI[HaH pe(bepaTHBHaﬂ N IIOJIHOTCKCTOBAas

_ |http://scopus.com
cnpaBquas[ 63.33. JAHHBIX HaquBIX N31aHUN

MG}K,I[YHapOI[HaH 0a3za IMOJIHOTEKCTOBBIX JKYPHAJIOB

Springer Journals http://link.springer.com/

MG)KIIYHapOI[Haﬂ KOJUICKOUA HAYYHBIX IIPOTOKOJIOB

c ; http://www.springerprotocols.com/
10 pa3InYHbIM OTpaciasaM 3HaHui Springer Protocols

MG)K,I[YHapOI[HaH baza HAay4YHbBIX MAaTepuajioB B

http://materials.springer.com/
obsactT  pu3MYECKHX HAYK W HWHKHHUPUHTA

MexnayHnaponnas 0a3a cCIpaBOuYHBIX W3AaHuWi mo|http://www.springer.com/reference
BCEM OTpacysM 3HaHui SpringerReference S

Mexnynapoanas pedepaTuBHas 0a3a JaHHBIX TI0 ; ttp://zbmath.org/
YHCTOM M IMPUKIaIHON MaTeMaTuke ZObMATH ) ]

MexayHaponHast pedepaTHBHas ¥ MOJHOTEKCTOBAs
cpaBoyHas 0a3a JaHHBIX HayuHbIX  m3madwii[https://www.nature.com/siteindex
«Springer Naturey

ApXWB Hay4HBIX OKypHanoB «HarmoHambHbIH
3IEKTPOHHO-MH(pOpMaNMOHHbIH KoHnopuuym» (HIT(https://archive.neicon.ru/xmlui/
HOUKOH)

9 MaTepuaJIbHO-TeXHHYeCKOe 00ecrieueHue TUCIUIIIHHBI (MOTYJIs1)
MartepuanbHO-TeXHUUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAET:
1. VueGuble aymuTOpUH JJIsl MPOBEACHUS 3aHATHN JICKITMOHHOTO THTIA
MynsTUMEINITHBIE CPENICTBA XPAHEHHUS, TIEpEAayuu U MpeACTaBIeHUs MHPOpMAIK

2. YueOHast aymauTOpHsl sl TPOBENEHHS TPAKTHYECKUX 3aHITHH W J1a0OpaTOPHBIX
pabot: 1abopaTopus aBTOMATH3aIMK TEXHOJIOTHYECKUX MTPOIIECCOB U TPOU3BOJICTB

JlaGopaTopHble YCTaHOBKM W TPUOOPHI Il  BBITIOJHEHUS JIA0OPATOPHBIX |
NPaKTUYECKUX padoT:

- nabopatopHslii cten 1 «[Ipomeiniennsie natuuku», [1I-MAKC;

- 1abopaTopHbIi cTeH 1 «/laTunku TexHoIornyeckoi nupopmarmny, JJTU;

- maboparopubiid cteH «[IpomblieHHbIe TaTYuKu pacxoaa», [IJ[P-CK + kommbroTep ¢
npenycradoBieHHbIM [1O ot usrorosurens.

- nabopatopubiii creHn «lIpombinuieHHBIE AaTduku Temmeparype», I[IT-CK +
KOMIIBIOTEP C IpenycTaHoBiaeHHbIM [1O oT u3sroroBurens.

- maboparopusiid creH 1 «IIpoMbinuiennsie gaTauku gasiaeHus», [1J1/1-CK + kommbroTep
¢ npenycraHoBiaeHHbIM [10 oT usroroBuTens;

- mporpaMMHpyeMblii Jorudeckuii  KoHtpouiep IIJIK-Siemens + HoyrOyk ¢
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npenyctanoBieHHbIM [1O oT nzrorosurens;

- 1abOPaTOPHBIN CTEH]] KABTOMATH3AIIUsI CHCTEM TETNIOTa30CHA0KEHUS U BEHTUIISIIIAN,
ATIT'CB-09-11JIP-01 + HoyTOyK ¢ npenycranoBieHHbIM [10 oT u3roToBUTENS;

- 1a0OpaTOPHBI CTEH/ «ABTOMATU3AIUSI CHCTEM BOJOCHAOKCHHS U BOJIOOTBEICHUS,
ABUB-VY-01-12;

- nabopatopnsiii crenn «I[1JIK-Omron-40A-HH#»

- mabopaTtopHsIii cTeH 1 «OCHOBBI aBTOMATHKN», OA-MP

3. YueOHble ayAUTOPUH JUISI BBITIOJIHEHHUS KYPCOBOTO IPOSKTHUPOBAHUS, TIOMELICHUS IS
CaMOCTOSTENILHOM pabOTH 00YJaIOLIHXCS

[Tepconansubie koMmmbloTepsl ¢ maketom MS Office, Beixomom B HWHTepHeT u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO CpEly YHUBEPCUTETA

4. YueOHble ayIUTOPUN ISl TPYNIOBBIX U MHAWBUIYaJIbHBIX KOHCYJIbTAlUH, TEKYILErO
KOHTPOJISI ¥ TPOMEXKYTOUHBIX KOHCYJIbTalluN
Jlocka, MyJlIbTUMEUIHBIN TPOEKTOP, SKPAH

5. Tllomemenue s XpaHeHHs W NPOPHIAKTHUECKOTO OOCITYKHBAHUS Y4eOHOTO
000py1I0BaHUS
Creiaku Ui XpaHeHHsl y4eOHO-METOAMYESCKHI JIOKYMEHTAIIMN



Ipunoowcenue 1

Y4eOHO-MeTOAMYECKOE 0ODecTieYeHrne CAMOCTOATEIbHON padoThI CTYACHTOB 10 AUCHMIIJIMHE
«CucremMbl aBTOMAaTH3ALMU U YIIPABJICHHU S

Ilo JUCLHMITIIMHE «CucreMnl aBTOMAaTHU3allur 1 YIIPaBJICHUA» NPEAYCMOTPCHA ayAUTOPHAA U

BHCAyAUTOpHAas CaMOCTOATCIIbHAA pa60Ta o6yqafoumxc51.
Ay,I[PITOpHaH CaMOCTOATCIbHAA pa60Ta 06yqa101u1/1xc;1 mpeamojaaracT BbIIIOJHCHHEC

na6opaTopHHx H IPAKTUICCKUX pa60T " JOKJIaza IO IMOJYYCHHBIM pE3yiibTaTaM, a TaKXKE YCTHBIﬁ

OIIPOC O TOPSIIKE BHIITOTHEHUS JIAOOPATOPHON M IPAKTUYECKON pabOThI, IMOIYyYECHHBIM YMEHUSAM

1 HaBBIKaM.

[IpumMepHBIe BONPOCHI 1JIs1 YCTHOT'O ONPOCA MO BHINOJHEHHBIM JIA00PATOPHBIM padoTam

Tema n1aGopaTopHoii pa6oThI

Bomnpocsl 1J1s1 yCTHOTO onmpoca

DKCTPanoJIsus
JKCIIEPUMEHTAIILHON KPUBOHI
pasrosa

1. Tlowemy mpH  OSKCTpamoJIAMHM  KPUBOW  pa3roHa

IPEIOIaraeTcsi, YTo MEPEeXOIHBIN MPOLECC 3aKOHYUTCS

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

Kak ¢u3nueckn peann3oBaH 00BEKT yIIpaBICHUS?

3. Tloctpoiite kpuByo pasroHa OV co cieryrouMH
napametrpamu To=10c, t3=2c.

4. B yem 3akitoyaeTcs HeJIOCTaTKU METO0/1a SKCTPANoIsLuu?

N

Onpenenenne k03PGUIIHIEHTOB
muddepeHIMaTbHOTO
ypaBHEHUS

10 DKCIIEPUMEHTAIIBHOU KPUBOU
pas3roHa it 00bEKTOB
YIPaBIIEHUS C
CaMOBBIPaBHUBAaHUEM

1. Kakue KoJm4eCTBEHHbIE OLIEHKN JUHAMUUYECKUX CBOWCTB
OV ucnons3yroresa? Kakue popMyIibl CyIEeCTBYIOT ISl UX
onpeneneHus’?

2. 3anumuTe ypaBHEeHUE JUHAMUKU 1711 00bekToB | u |1
HOPSI/IKOB.

3. anumute GopMyisl A1 pacyera K03 PUIIMEHTOB
TuddepeHIMaIbHbIX YpaBHEHUH.

4. ITocTpoiiTe KpUBYIO pa3roHa, 1o U3BECTHOMY YPaBHEHUIO
nuHaMmuku oobekTa: 0,1Y°(t) + Y(t) = 2,5X(t).

5. Uro Takoe nepexoaHas xapaktepuctuka? Kak onpenenurs
ypaBHEHHUE TIEPEXOTHON XapaKTEPUCTUKH 00BEKTa?

[IpeoOpazoBanre UMIYIbCHON
XapaKTePUCTUKHA 0OBEKTa
B KPHBYIO pa3roHa

1. Uto Ha3bIBa€TCA UMIYJILCHON XapaKTEPUCTUKOMN?

2. Yro takoe nepenatouHas pynkuus? Kak ee moinyuurs u3
YpaBHEHUS TUHAMUKU?

3. OnuuuTe METOIUKY CHATHS IKCIIEPUMEHTAIILHOM
UMITYyJIBCHOM XapakTepucTuKku. Kak mpaBmiibHO BBIOpATh
BpEMs UMITYJIbCA?

4. Onpenenute BECOBYIO (DYHKITHIO, IO H3BECTHOMY
ypaBHeHHIO quHaMuku oobekTa: 0,1Y (1) + Y(t) = 2,5X(1).




Tema s1abopaTopHOi padoThI

Bomnpocs! 111 ycTHOr0 onpoca

5. OnuuinMTe MEeTo/1 MePEeCTPOEHUSI UMITYJILCHON
XapaKTEPUCTUKU B KPUBYIO pa3roHa. Ha uem on
OCHOBBIBaeTCs?

Ornpenenenre TMHAMUYECKUX
napaMeTpoB 00bEKTa

10 AKCIEPUMEHTAIBHOMN
MMITYJbCHOM XapaKTEPUCTHUKE

1. Yro Ha3bIBaeTCSA UMIYJIBCHON XapaKTEPUCTUKON?

2. Kakue mapameTpbl 00beKTa MOXKHO ONPEACTUTH 0
UMITYJIbCHOM Xapaktepuctuke? Hanummre Gopmyb.

3. OnuuIMTe METOJIUKY CHATHS IKCIIEPUMEHTAIbHON
UMITyJTBCHOM XapakTepucTuku. Kak mpaBmIIbHO BBIOpATh
BpeMs UMITyJbca?

4. Kakue cBoiicTBa Xapakrepu3yeT KO3 PUIIMCHT
caMoOBbIpaBHHBaHUA? B ueM Gpu3nvecKkuii CMBICI 3TOTO
napameTpa’?

5. Kakue cBoiicTBa XapakTepusyeT CKOpocTh pazrona? B yem
buznyecKuil CMBICI 3TOTO mapameTpa’?

[Toctpoenue rogorpadpa AOYX
10 SKCIIEPUMEHTAIIBHON KPUBON
pasroHa

JUIs 00BEKTOB IIEPBOTO MOpPsAKA
C 3ama3JpIBaHNEM

1. HasoBuTe M3BECTHBIE YACTOTHBIE XaPAKTEPUCTHKH
00BEKTOB.

2. Kak nomyuuTh 4aCTOTHBIE XapAKTEPUCTUKHU ONBITHBIM
nyrem?

3. Kak nonyunts ADOUX, ecnu uzBectHa [1d odbexra?

4. Kaxk noctpouts rogorpadp A®YX nmo kpuBoii pasroHa
o0BexTa?

5. HazoBuTe TUIIOBBIE BXOJHBIE BO3ACHCTBUSA. [[151 yero onu
HY>KHBI?

Onpenenenue ko3 punneHToB
G hepeHIaTbLHOTO
yYpaBHEHHS

10 SKCIIEPUMEHTAIBHOU
KpHUBOI1 pa3roHa /it 00beKTOB
0e3 caMOBBIPAaBHUBAHMS

1. Yem otnuvarorcs nuddepeHImanbHbie ypaBHEHUS 00bEKTOB
C CaMOBBIpaBHUBAaHUEM U 0€3 CaMOBBIPaBHUBAHUS?

2. Kak onpenenuTs TaHT€HC yIJia o, M 4YTO OH XapaKTepHu3yeT?

3. Ecniu CKOpOCTh pa3iuBKHU HE U3MEHUTHCS, YEPE3 KAaKON
MIPOMEXKYTOK BPEMEHHU MPOU30MIET aBapus (J1sl pacuera
BOCIIOJIb30BaThCS UICXOAHBIMH JTAHHBIMHU)?

4. B kakuX eIuHHULAX U3MepsieTcs Jo M Kakol (pU3NUecKuit
CMBICJT UMEET 3TOT MapameTp?

5. [Mpumymaiite mpuMepsl 00bEKTOB O€3 cCaMOBBIpaBHUBAHHS |
u Il mopsiakos.

[Toctpoenue ronorpadpa AOUX
10 SKCIIEPUMEHTATILHON KPUBOM

1. 3anumuTe nepeaaTouHyro QYHKIUIO MOJETH 0OBEKTa.




Tema s1abopaTopHOi padoThI

Bomnpocs! 111 ycTHOr0 onpoca

pasrona
11st oosektoB |l u |1l mopskos
C 3amna3jbIBaHuEM

2. Ha yem oCHOBBIBaeTCsl METOJ1 pa30ueHusl KpUBOM pa3roHa Ha
CTYNEHYAThIE CUTHAJIBI?

3. Kak mocTpouTh Ha KOMITJIEKCHOU MIJIOCKOCTH rojgorpad
ADUX ob6bekra? Kakoit He0OX0AMMO JJIs1 3TOTO IMTPOBECTH
9KCIIEPUMEHT?

4. Yem oOBsACHsIETCS BBIOOP IMAma3oHa 4acToT JJIs

noCTpoenus rogorpada B popmyie o, e w2
3T, T
O 3

5. Onummure METOUKY MOCTpOeHus roaorpada Ha
KOMIUIEKCHOW TUIOCKOCTH ISl MHOTOUHEPIIMOHHBIX 00HEKTOB.

IlepeyeHb NpaKTHYECKUX PadoT
1. CocraBieHne MaTreMaTHYeCKONH MOAETH 00BEKTa YIPABICHUS M pacyeT KPUBOH pa3roHa u

olpeieleHne TMHAMUYECKHX ITapaMeTpOB 00BEKTA.
2. Pazpabotka cTpykTypHO# cxembl CAY TE€XHOJIOTMYECKOro MapaMeTpa.
3. Pa3paboTka 010K-CXEMBI AJITOPUTMA U pacyeT KOHTYpa yIpaBlIeHUs] B COOTBETCTBUU CO

CTPYKTYPHOU CXEMOM.

4. Ontumu3anys KOHTypa yIpaBiIeHUs U aHAIU3 BIUSIHUS [1apaMEeTPOB HACTPOUKH

perynsTopa Ha KauyecTBO MepexoIHbIX mporeccoB B CAY.
5. HUccnenoBanue CAY npu AeicTBUM Ha CUCTEMY BO3MYILEHUI: OJHOKPATHOTO
BO3MYIICHUS, peiia cTaTndeckoil XapaKTepUCTUKH, TIEPHOIMYECKIX TIOMEX.

Tecr
ITpumep tecta. Bapuanr 1:

1. Kak Ha3bIBaeTcs rpaduk,
MPECTaBICHHBIN HA PUCYHKE?

A) cratnyeckasi XapaKTepUCTHKa;
b) nepexoHas XxapakTepUCTHKA;
B) xpuBas pasrona;

I') nepexoHbIif mporecc.

t,C




2. Yemy paBeH ko3 dunmeHT nepenauu

oObekTa? 3 90 f
=
A) 1,75 S 70
=
o
B) 0,50 0
o)
X 50
B) 1,20 o
I)-0,57 0 20 40 60
BXOZHOW CUrHan
3. Ha pucyHke npezacraBiieHa TPaeKTOPHUs KpuBas pasroHa OY
WU3MEHCHHS BBIXOTHOW BEJIMYMHBI ITPH 50
M3MEHEHUH To10)keHus Bajia Ha 10%. /;—-—'
Yemy paBeH kodhULIMEHT nepeaadn 30 .
o0bekTa? /
A) 4; 10 /
B)3; 0 20 40 60
B) 0,7
0,5
1) 0.3

4. Tlo mpeapiaymieMy pUCyHKy paccuutath | OTBeT:
CKOPOCTh pa3roHa 00beKTa yrnpaBIeHHUS.

5. Ha pucyHke npecTaBieHa TPaeKTOPHUS
M3MEHEHUS BBIXOJIHON BEIMYHMHBI TPU
W3MEHEHMH TT0JIOKeHU Bajia Ha 15%.
Yemy paBHa TOCTOSIHHAsI BpEMEHU
o0BekTa?

R N W DM O
A\

—

A) 30;

/

b) 15; O 10 20 30 40 50 60 70

B) 70;

) 35.

BueaynutopHas camoctosiTenbHas paboTa 00y4yaromuxcst MpeanosaraeT BhIIOJIHEHNE
KOHTPOJILHOH paboThI M pa3/ieloB KypCOBOTO MPOEKTA.

KonTposbnas padora
[Ipumep koHTpONBEHOW paboTHL. BapuanT 1:

JlaHO: HHEPIIMOHHOE 3BEHO MEPBOI0 MOPAJIKA ¢ MOCTOsTHHOU BpemeHnu T=0,3 c.




1. 3anumuTe ypaBHEHHE JUHAMUKY U NEPEIaTOUHYI0 (YHKIUIO 3BEHA.

2. MetonowMm Diinrepa pacCUUTalTe TPACKTOPHIO H3MEHEHHS BEIXOJHOTO CHTHAA, CITH BXOTHOW CHTHAIT
n300pakeH Ha pucyHke. HadanbpHoe 3HaueHMe BBIXOqHON BenmmuuHbl Y (0)=20.

30
s

20

15

12 \ e
\
. !

0 o1 02 03 04 05 06 07 08 09 1

BpemsA

BXoAHasA BernnU4vuHa, ycn.eAa.

3. Paccumnraiite TpaeKTOPHUIO UMITYJICHON XapaKTEPUCTUKH 3BE€HA, €CITH MPOJAOJDKUTEIBHOCT BXOIHOTO
ummysbea 0,2 ¢, aMIuTy/a umiysbcea 25 y.e. HauanbHoe 3HaueHue BoixoqHoi Benmmurnbl Y (0)=0.

Memoouueckue pekomenoayuu no bl00py memovl Kypco8ozo npoeKma
U NOPAOOK 3auqumaol

[lenn BBINOJHEHUS KypCOBOIO IPOEKTA: IMOJIYYUTh INPAKTUYECKHE HABBIKM II0 CHHTE3Y
JIOKQJIbHBIX ~CHCTEM AaBTOMAaTHYECKOTO YNPAaBICHUS TEIUIOTEXHUYECKUX IMPOLECCOB C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HWH(QOPMALMOHHBIX TEXHUYECKHX CPEJCTB, IPUMEHATH
pa3jnyHble METOJAbl JMHAMUYECKOM M CTPYKTYpPHOH ONTHUMHU3ALMU TapaMeTpOB HACTPONKU
KOHTYPOB YIPaBJIEHUSI.

Hanucanue KypcoBOro mpoekTa SIBISE€TCS BaXHBIM 3BEHOM B BBIPAOOTKE Y CTYAECHTOB
HaBBIKOB K CAMOCTOSITEJIbHON Hay4HOH paboTe ¢ y4eOHOW NUTepaTypol W CHpaBOUYHUKAMH IO
KOHKPETHON TEMAaTHKE, 3aKPEIJIEHUN OCHOBHBIX TEOPETUYECKUX 3HAHUH 110 AUCLUILIINHE, a TAKKE
nproOpeTeHnH onbiTa 0(OPMIIEHUS! TEKCTOBOIO U Ipaduueckoro mMarepuaia B COOTBETCTBHU C
JENCTBYIOIMMU CTaHIapTAMH.

B Xozxe BBINONHEHHS KYypCOBOIO MPOEKTa HM3Y4arOTCS TEXHOJIOTHMUECKHE PEXHMBI pabOThI
00BEKTa YNpaBIEHUS, COCTABIAETCA JIUTEPATypHbIM 0030p MO CHCTeMaM aBTOMAaTHU3aLUU
u3zyyaemMoro oobekra. Ha oCHOBaHMM M3y4eHHOro MaTepuaja M JaHHbBIX, HNOJYYEHHBIX MpHU
IPOXO0XKJICHUN MPOU3BOJCTBEHHON MPAKTHKH, Pa3padaThIBAETCsl CTPYKTYpHAsl CXeMa JIOKaJIbHOU
CAY, maTemMaTuueckasi MOIeTIb OOBEKTa YIIPaBJICHUs, pacueT nepexoAHbix npoueccos B CAY u
JUHAMHUYECKasi U CTPYKTYpHasl ONTUMH3ALUsl HACTPOMKU KOHTYpPA YIPaBJIECHUS AJIs ONPEEIICHUs
ONTUMAJIBHBIX HACTPOEK PEryisTopa, MpOM3BOAMTCS aHanu3 paspaboranHoit CAY. CryneHt
YUUTCS MareMarudeckoMmy mozenupoBaHuio CAY, coCTaBISITh MNOSICHUTEIBHYIO 3aIUCKY,
BBINOJIHATH CTPYKTYPHBIE CXEMBbI aBTOMATHU3ALUU BBIOPAHHOT'O TEXHOJIOIMYECKOTO O0BEKTA,



HaBbiku M yMmeHHs, MOJIy4YeHHBbIE B IMpoOLECCe MPOCKTHUPOBAHUS, HCIOJB3YIOTCA MpU
BBITIOJTHCHUH OJHOU M3 TJIaB BBITYCKHOW KBATH(PUKAITMOHHON paOOTHI.

KypcoBoil MpoeKT cOCTOUT M3 TEKCTOBOM 4YacTH (MOSCHUTENIBbHOM 3amucku) Ha 35 — 45
CTpaHHIl U rpaduueckoil yactu — 3 muct ¢opmara Al-A2. OcHOBHast 4acTh pabOTHI COCTOUT U3
JBYX pa3JIeOB: TEOPETUUECKOIO M PacueTHOIo. JOJDKHA OTPakaTh Pe3yNbTAThbl, NOJyYEHHbBIE
CTYJECHTOM IIPU BBITIOJIHEHUU 3TAIIOB KypCOBOTO MPOEKTA.

Pazoen 1 — or 15 nmo 20 crp. ComepXHT KpaTKO€ ONHCaHUE OCOOEHHOCTEH
aBTOMATU3UPYEeMOI0 TEXHOJIOTHYECKOro  mpoiecca (ydactka, arperata — Bamero OVY);
JUTEpaTypHBIA 0030p CYHIECTBYIOIIUX CHOCOOOB aBTOMATUYECKOTO YIPAaBICHUS OTUM
npoueccoM. B pasaene Beiienuts 2-4 nojapaszena.

Pazoen 2 — ot 20 no 35 ctp. Pacuer koHTypa aBTOMaTH4ECKOTO yrpaiieHus. Paznen nomken
COJIEpIKaTh CIIEAYIOIINE OIpa3eibl:

2.1 Maremarndeckas monenp <OY>
2.1.1  Pacuér ctaTu4ecKoil XapaKTepHUCTUKH
2.1.2  Pacuer nMHAMUYECKHX ITApaMETPOB
2.2 Crpykrypnas cxema CAY <TeXHOJIOTHYECKOTo mapameTpa>>
2.3 Pacder mepexoaHOTO Mpoliecca B KOHTYpE YIPaBICHUS
2.4 ]JlnHamMHuyecKasi ONTUMHU3ALKUS KOHTYpa YIPaBICHUS
2.5 HccnenoBanue CAY

3anMIeHHbIl KypcoBO TPOEKT octaercss Ha kadexape. Jlydmme paboOTbl MOTYT OBITH
PEKOMEHIOBaHbI Ui JIOKJIAJ0B Ha HAYYHBIX CTYIECHYECKHX KOH(EpPEeHLHUsAX, K IyOIUKAI[UH
TE3UCOB B CTy/IEHUECKUX cOopHuKax. K cnade sk3ameHa 1o TUCHMILIMHE JIOMYCKAOTCS JUIIb Te
CTYJEHTBI, KOTOPBIE UMEIOT TIOJIOKUTENIBHBIE OLIEHKN 10 KypCOBOMY ITPOEKTY.

IIpumepsl TeM KYypCOBBIX POEKTOB [0 METAJUIYPIrHYEeCKHM Iepeaesiam

Aznomepayuonnoe npou3eo00cmeo
1. KoHTyp onTuMHU3aluy yIpaBiIeHUs TPOIECCOM MEJKOTo APOOIEHUS MaTepHala B IapOBbIX
WJIM CTEP’KHEBBIX MEJIbHUIIAX.
2. KonTyp perynupoBaHus BIaKHOCTH arJIOMEPAIIMOHHOHN IITUXTHI.

w

KouTyp perynupoBanus TemnepaTypsl B paboueM MpOCTPAHCTBE 3aKUTATEIbHOTO TOpPHA.
4. KoHTyp ynpaBiieHuUs IPOLECCOM CKUTaHUS TOILIMBA B paboYeM MPOCTPAHCTBE
3a)KUTaTeIbHOrO TOpHA.
5. Kontyp perynupoBaHusi CKOPOCTH arjOMalIuHbI 10 3aKOHYEHHOCTH IIPOLiecca CIIeKaHus B
3aJJaHHOM Yy4acTKe (AKTUBHOM) arJIOJICHTHI.
/lomennoe npouszeoocmeo
6. KouTyp perynupoBaHus pacxoja ropsiuero JIyThs.
7. KoHTyp peryaupoBaHus TEMIIEPATyphl FTOPSIUETO TyThS.
8. KonTyp peryanpoBaHus BIaXHOCTH FOPSIYETO Ty ThHS.
9. KoHTyp perynupoBaHus AaBiIeHUS B pabodeM MpOCTpaHCTBE (Ha KOJIOITHUKE) TOMEHHOM
HEYH.
10. KoHTyp perynupoBaHusi TEMIIEpaTyphl Kyloja BO3AyXOHArpeBaTelis JOMECHHOM MeYH.
11. CAO ynpaBneHust IpoLEeccCOM CXKUTaHUs TOIJIMBA B BO3AYXOHArpeBaTele ¢ LUENblo
o0ecreyeHrs MaKCUMaJIbHO BO3MOXHOM CKOPOCTH Harpena KymoJa.



Koxkcoxumuueckoe npouszeoocmeo
12. KoHTyp perynupoBaHus pacxo/ia OTOMUTEILHOTO ra3a Ha KOKCOBYIO CTOpOHY OaTapeu.
13. KoHTyp perynupoBaHus TEMIEPATypPhl OTOMMUTEIHHOTO ra3a.
14. OnTuMu3anus mpouecca BbIICICHUs OEH30I1a C LEIbI0 00eCreueHUs] MAKCUMAIbHOTO
BBIICTICHUS OCH3071a.
Buinnasxka cmanu 6 koneepmepax
15. Kontyp perynupoBaHus pacxoja KHCIOpo/ia Ha MPOTYyBKY.
16. KoHTyp perynupoBaHus MOJI0KEHUS TPOIYBOYHON KUCIOPOIHOM (DypMBI.
17. Kontyp perynupoBaHus JaBJI€HUS Ha BbIXOJ/1€ KOHBEpTEpa.
18. Cucrema mporHo3MpOBaHUS TEKYIIETO COACPIKAHUS YIIIepo/ia B METaIE.
19. Cucrema HEmpepHIBHOIO KOCBEHHOTO METO/1a U3MEPEHUS TEMITepaTyphl METaIa.
Buinnasxka cmanu é 3nekmpodyz06vix neuax

20. Cxema peryarpoBaHus pacxoaa IPUPOAHOTO ra3a B KOMOMHUPOBAHHBIX (hypMax-TOpeiKax.

21. KoHTyp perynaupoBaHus pacxoaa kuciaoposaa B paboyem npocrtpancrse JCII.

22. KoHTyp peryaupoBaHus 0oJauu KOKCOBOM MeIo4H AJisl BCIICHUBAHUS 1IUIAKA.

23. Konryp perynupoBanus pabodero Toka ayru mno nuddepeHnuanbHoi cxeme.

24. Ontumuzanus suepreruueckoro pexuma JICII ¢ nenbto odecrieyeHuss MaKCUMalbHON
npousBoutenbHocT JCII.

Bueneunan oopabomka cmanu ¢ ycmanoskax Ileub-koeut u 6aKyymmuposanue cmaniu.

25. KoHTyp peryiaupoBaHus pacxoaa KHCIOpoaa Ha MPOAYBKY MeTala.

26. Kontyp perynupoBanus mogadu ceimyunx B AITK.

27. KoHTyp perynupoBaHus paboyero Toka Iyru (assl.

28. KoHTyp peryaupoBaHus pacxoja MPUPOJHOIo ra3a Ha pa3orpeB BaKyyMKaMephbl.

29. KoHTyp onTUMHU3aIMK pacxo/a TPAaHCIOPTUPYIOLIETo ra3a (aproHa) ¢ 1ebio JOCTHKEHHS
MaKCUMaJIbHOU nipou3BoauTeabHOCTH Y BC 1Mo n3MepeHuto Macchbl B HIUPKYIHUPYIOLIEM
KOHTYpeE.

30. KonTyp onTuMu3aiu pacxoja TpaHCIOPTHPYIOLIETO Ta3a (aproHa) /Uit JOCTH)KEHUS
MaKCUMaJIbHOU Mpou3BoauTesbHOCTH Y BC 10 n3MepeHuio Macchl CTajau B KOBIIE.

Paznuexka cmanu na mamunax HenpepvléHoNl paziueKu cmaiu

31. KoHTyp peryiaupoBaHusi ypOBHS METaJlIa B IPOMEKYTOYHOM KOBIIIE.

32. KonTyp perynaupoBaHus ypoBHs MeTajuia B Kpuctaumzarope MHJI3.

33. KoHTyp perynupoBaHus TeMIIEpaTyphl B CEKIIUN 30HbI BTOPUYHOTO OXJIAXKICHUS.

34. KoHTyp peryiaupoBaHus pacxoaa KUCIOpoAa Ha ra30KUCIOPOIHBIN pe3ax.

35. KoHTyp perynanpoBaHus TEIJIOBOTO peXXKUMa KPUCTAIUIM3ATOPA C LIEIbIO MTOTyYeHHS
3aJJaHHOH TOJIIIMHBI CJIOS 3aTBEPACBIIETO METaJlIa Ha BHIXOZE (CKOPOCTHIO PA3ITUBKH).

Haczpeeé memanna neped npokamioii

36. KoHTyp perynupoBaHus TeMIIepaTypbl padodyero MpoCTpaHCTBA HATPEBATEIHHOMN TTEUH.

37. KoHTyp peryaupoBaHus TEMIIEPaTyphl TOBEPXHOCTH HArpeBaeMon 3arOTOBKH B MeYax
MIPOXO/HOTO TUIIA.

38. KonTyp perynupoBaHus AaBJICHHUS B pabOUYeM MPOCTPAHCTBE HArpeBaTeIbHbBIX MeUei.

39. OnTuMH3anus Iporecca CKUraHus TOITMBA B paboueM NMPOCTPAHCTBE MeYeH C LEeIbI0
CHIDKEHHSI YJIeIBHOTO pacxo/ia TOILUIMBA.

40. KoHTyp perynupoBaHHs COOTHOIIEHUS ra3-BO3AYX 10 aHAIU3Y OTXOAIIUX MPOJYKTOB
CrOpaHMUsL.

41. KoHTyp peryaupoBaHMs TEMIEpaTypbl CTEH/IA B KOJIIIAKOBOM MEYH Ul CBETJIOTO OT/KUTa
MeTajuIa.



42. KoHTyp peryaupoBaHus TEMIIEpaTypbl pabouero mpoCcTPaHCTBA KOJIMaKa e  JIJIs
TEPMUYECKOTO CBETIIOT0 OT)KUTa METaJLIA.



MpunnoxxeHune 2

OrneHOYHBIE CPENICTBA AJIsl TPOBEACHUS MPOMEKYTOUYHON aTTeCTalluy o JucHUIuiiHe «CHUCTeMbl aBTOMATU3alUU U YITPABIICHUS»
a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUs NMPOMEKYTOUHON aTTecTAlNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouyHble CpeaCcTBa

CHOCOOHOCTBIO TPOBOAUTD BBIUHCIUTENBHBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM CTaHIAPTHBIX MPOTPAMMHBIX CPEJICTB C IIEJIbIO MOTYYESHUS
MaTeMaTHYECKUX MOjIesIel MPOIecCOB U 00BEKTOB aBToMaTH3anuu u yrnpasiexus (ITK-2)

3HaTh

HCTOPUIO
aBTOMAaTH3AaIlUH;
ocobennoctu mnoctpoeruss ACYTII u
ACVII;

Pa3BUTHA CUCTEM

JUHAMHYECKHE  XAPaKTEPUCTUKH U
napaMmeTpsl TUIIOBBIX 3BEHBEB,
COCTABJISIFOIIUX  JIOKAJIBHBIA  KOHTYp
pETyJINPOBAHNS;

TUIIOBBIC 3aKOHBI PCTYJIUPOBAHUA U
0COOEHHOCTH ux TEXHUYECKOM
peannsanuy;

CTaTU4YCCKUEC u JUHaAMHUYCCKUEC

XapaKTepUCTUKU 00BEKTa YIIPaBICHHUS;

0COOEHHOCTH CHHTE€3a M HACTPOUKHU
KOHTYpPOB yIIpaBJICHUS
TEXHOJIOTUIECKAMH TIPOIIECCAMU;

OCOOCHHOCTH  pa3pabOTKH  CHUCTEM
aBTOMAaTHYECKON ONTUMH3ALNH
yIpaBiIeHUS (CAOY)

TEXHOJOTHYECKUMH MapaMeTpamu;
0COOEHHOCTH HUCIIONB30BAHUSA

Bonpocwt 0na noozomosku K 3auemy c OYeHKOIL.

1.

2.

ok

9.

10.

11.

12.

Hcropus pa3BuUTHs aBTOMAaTUYECKUX CHCTEM perynupoBaHus. CouuanbHbeiid 3¢ ¢dexT
BiusAHUS CAY Ha TEXHOJOTMYECKHUM MepCOHa.

Ponp aBTOMaTH3a1MK B pa3BUTUU IIPOMBILUIEHHOTO IIPOU3BOJICTBA.

CtpykTypa aBTOMAaTU3UPOBAHHOW CHUCTEMBI  YIOPABICHHUS  METAJUIyPrHUYE€CKUM
IIPOM3BOJICTBOM, IPHUHIHUIIBI HEPAPXUUECKOTrO MOCTPOEHUS, KilacCu(pUKalKsg ypOBHS
MPUHSATHUS PELIEHUN.

Knaccugukanus cuctem ynpapieHus 0 BUJaM BBIOIHIEMbIX (PYHKIIHH.
[TporpaMMHOe U anropUuTMUUECKOE 0OecrieueHHe aanTUBHOW CUCTEMBI YITPABICHHUS.
Omnpenenenne TMHaAMUYECKUX MMapaMETPOB 00BEKTA YIIPABICHUS 110 PE3YJIbTUPYIOLIEH
KPUBOMW pa3roHa, IMoJIy4YeHHOH! B X0O/1€ SKCIIEPUMEHTA.

Crartuyeckue M JAMHAMUYECKHE XAapaKTEPUCTUKH HHEPLUUMOHHOIO C 3ala3/ibIBaHUEM
00BEKTa yNpaBJIEHUs] CTATUYECKOTO TUIIA.

JlnHaMuuyeckre XapaKTepUCTUKH HMHEPLIUOHHOTO C 3ama3/IbIBAaHUEM acTaTUYECKOIO
00BEKTa yrpaBJIeHUS.

Ananranust CAY k nHQOPMAITMOHHON CTPYKTYPE TEXHOJIOTHIECKOTO TpoIiecca.
Ananramuss CAY K JUHAMUYECKMM IapaMeTpaM OOBEeKTa YHpPaBICHHUS B pPEXKHUME
ABTOMAaTHU3UPOBAHHON HACTPOUKHU.

Metoauku GOpMHUPOBaHUS TPayMPOBOYHBIX U PabOYMX XapaKTEPUCTHK B CUCTEMax
aJJaTUBHOI'O THIIA.

JIMHaMH4YecKre XapaKTepUCTUKU IPONOPLMOHAIBLHOIO U MHTEIPUPYIOLIETO 3BEHBLEB,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE cpeacTBa

HEHPOCETEBOr0
olpeneneHus
SKCHICPUMCHTAIIbHO-CTATUCTUYCCKUX
MoJieliell 1 HeMpOoCeTeBOro YIpaBiIeHUS
TCXHOJIOTUYCCKUMHU ITPOLECCAMMU,
0COOEHHOCTH UCIIOJIb30BaHUS
HPUHIUIIOB TEOPUU HEUETKUX MHOXKECTB
N HCYCTKUX JIOTMYCCKHUX BBIBOAOB IIpU
CHUHTE3€ MAaTeMaTHYeCKHUX  Mojesei
IMPONU3BOACTBCHHBIX ImpoueccoB n
peanu3alMM  HEYETKOro  YIpaBJICHUS
TCXHOJIOTUYCCKUMHU ITapaMETpaMu;
0COOEHHOCTH MPOrPaMMHON peanu3aiuu
JIOKaJIBHBIX MHUKPOITPOLIECCOPHBIX
KOHTYpPOB YIIpaBJIIEHHS B IIpolecce
CBOOOAHOTO IPOrpaMMUPOBAHHUS
PETYIUPYIOIIUX KOHTYPOB;

METOJa JJIsL

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

(U3HYECKUI CMBICT ITAPaMETPOB.
. JluHaMHUYecKue XapakTepUCTUKU AUPPEPEHIUPYIOMIET0 U HUHEPLUUOHHOTO 3BEHBEB.
DU3NYECKUI CMBICI TapaMETPOB.
dopMHpPOBAHUE TECTUPYIOLUIUX BXOJHBIX
OnmpeaACICHNU JTUHAMUYCCKUX ITapaMETPOB.
[IpyunHa mMOSBICHHUS MEPEXOJHOTO (AMHAMUYECKOT0) 3ama3fblBaHUs B KOHTYpE
YIIpaBJIECHUA.

[IpyunHa TOSIBIEHHUS CTATUYECKOW ycTaHOBUBIIEHicsS mnorpemHoctu Il-perynaropa
(moka3aTh Ha KOHKPETHOM CXEeMe).

Knaccudukanus mareMaTH4eCKHMX MOJENCH TEXHOJIOTHYECKOro MpoIecca, BUIBL,
JOCTOMHCTBA U HEAOCTATKU (KpaTKO, TOJIBKO IMTPUHIIUITNAJIbHBIC MOMCHTBI).

BOSﬂCﬁCTBHﬁ IIpu aBTOMATHUYCCKOM

JleTepMUHUPOBaHHBIE MOJICIM TEXHOJIOTMYECKOrO IpoIlecca, JOCTOMHCTBA H
HEJIOCTaTKU.
OKCIepUMEHTAIbHO-CTAaTUCTHYECKAass MOJIeTb TEXHOJIOTHYecKoro mporecca. Crnocod

MAaTEMAaTUYCCKOro NpeACTABIICHUA, AOOCTOMHCTBO U HEJOCTATKH.

OMIMpUYecKre MaTeMaTHUYEeCKUe MOJENINM TEXHOJOTHYECKUX MPOLECcCOB, (u3nyeckas
CyTh, CTIOCO0 OPMUPOBAHUS, TOCTOUHCTBA U HEJIOCTATKH.

JluHaMuveckre MOJIeNTd TEXHOJIOTMYECKHUX MPOLIECCOB, (PU3NYECKas CYyLITHOCTh, CIOCO0
(dbopMHUpOBaHUS, TOCTOMHCTBA W HEJIOCTATKHU.

MaremaTnueckie MOJENN TEXHOJIOTHYECKOTo IMpolecca JeTePMHUHUPOBAHHOTO THIIA,
JOCTOWHCTBA U HETOCTATKH.

HeoOxonuMmele ycrnoBHS TNPUTOHKH MOAYJNS IEpeJaTOYHOM (YHKUIMU 3aMKHYTOTO
KOHTYpa MNEpBOro Bujaa K CANHUIIC.

Heo0xonuMeble ycoBHS PUTOHKH MOJYIS MepelaTOYHON (YHKIIMK KOHTYpa BTOPOTO
BHUa K CIUHUIIC.

OnTtuMuzanusi HaCTPOWKM KOHTYypa ympamieHuss nmo merony «OMy, ¢usmdeckoe
000CHOBaHHE MeTO/1a U POPMYIIBI JUIsI OTIPEIEIICHUS TTapaMeTPOB.

OnTtuMuzanusi HACTPOMKM JMHAMHYECKHUX I1apaMeTpOB KOHTypa YIpaBJIEHUS II0
metony «CO». dusnueckoe 000CHOBaHKE, 001aCTh MPUMEHEHHUs, paboune HOpMyIIbI




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE cpeacTBa

217.

28.

29.

30.
31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

JUIsL OIIPEIEIIEHNs] [TapaMETPOB.

Ontumuzanys HACTPOWKHM KOHTypa ympaBieHus 1o Meronay «JIO». duszudeckas
CYIIIHOCTb, JOCTOMHCTBA U HEJOCTATKH, PEKOMEHAALIUHU U1l HCIIOJIb30BAHUS.

Crioco0b! yimydllleHHs MapaMeTpoB MEPEXOJHOro IMpolecca B KOHTYPE YIpaBJICHUS,
ONTUMU3UPOBAHHOTO 110 MeToAy «CO».

Kackagnas cucrema ynpasnenus. Jlocrouncrsa. Crioco0 peryivpoBaHus Ha peaJbHOM
npuMepe.

CucreMa CBsA3aHHOTO peryiaupoBanus. [IpuMep oprannsanuu peajbHOrO BapUaHTa.
O0ocHOBaTh (U3MYECKYI0 BO3MOXKHOCTh KOMIICHCAIIMM WHEPIHOHHOCTH OOBEKTa
yIpaBJIeHUs B KOHTYpe ¢ ucnonb3oBanuem [IH-perynaropa.

IIporpammuas peanusaums IIM-3akoHa peryaupoBaHuss IIpd MaTEMaTUYECKOM
MO/JICJIMPOBAHUH [IEPEXOAHBIX IPOLIECCOB B KOHTYPE PETYIUPOBAHHUS.

Tunel peneiHbIX XapakTepUCTHK. POPMUPOBAHUE YIIPABISIOMIETO BO3IAEHCTBHS IpU
HAJIMYMU PEJIEHHOI0 JIEMEHTA C 30HON HEUYBCTBUTEIBHOCTH U THCTEPE3UCOM.
TexHomoruueckue ocobeHHocTH, 3amauu, pemaembie ACY TII, obmas cTpykTypa,
BBIOOp KpUTEPHUS YIIPABICHHUS.

Crpykrypa uHdpopmanmonHoro odecredenuss ACY TII Ha mpumepe CTpyKTypHOI
cxemsl peanuzanuu ACY TII.

Bunel kputepues addextuBHOCTH yripaBieHus npoueccamu B ACY TII.

Ha3nauenune, QyHkimun u cTpykTypHble cxembl ACYII Mertamutyprudeckoro
IIPOM3BOJICTBA.

Hepapxuuecknii npunuun nocrpoeHus ACVYII, moacucreMa moaaep Ky NpPUHATUSA
pelieHui, kiaccuuxaiys THPOPMAIIMOHHBIX TEXHOJIOTHUH.

CucreMbl NpPOrpaMMHOIO YIPABJIECHUS, NPUHLMII JEHCTBUS, PEKOMEHIAIMH K
MPUMEHEHHUIO, JOCTOMHCTBA U HEIOCTATKH.

OCHOBHBIE TIOHSATHUSI MHTEIJIEKTYaJIbHBIX CUCTEM, 00JaCcTh MPUMEHEHHS, CTPYKTYpHas
cxema.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE cpeacTBa

Bonpocwul 012 noozomoexku K IK3ameny:

1.

2.

10.

11.

12.

13.

[TpuHIMOBl  aJanTalMd — CaMOIPHUCIIOCA0NIMBAIONICHCS CUCTEMBI  YIPaBICHHUS K
JUHAMUYECKUM CBOWCTBAM 0OBEKTa YIPaBJICHHUS.

WHuTennekTyanbHble CUCTEMbl aBTOMATHYECKOI'O YIpPaBIEHUS, 00J1acTh NPUMEHEHUS,
CTPYKTypHasl CXeMa, Ha3HaYCHHUE OTEIbHBIX 2JIEMEHTOB.

[Tpunuun peiicreua CAO ¢ npuHYIUTENBHON MOAYISILIMEH, MaTeMaTH4YeCcKasi MOJIEIIb,
CTPYKTYpHas CXeMa, JOCTOMHCTBA U HEJOCTATKHU.

ITpuauun peiictBuss CAO ¢ 3anOMHHaHUMEM DJKCTpEMyMa BBIXOJIHOIO IapameTpa,
MaTeMaThyecKas MOJEJIb KOHTYpa ONTUMHU3ALMH, CTPYKTYPHAsl CXEMa, TOCTOMHCTBA U
HEJ0CTaTKHU.

[Mpunuun nedictBus CAO ¢ 3alOMHHaHMEM 3KCTpPEMyMa CKOPOCTH HW3MEHEHUs
BBIXOZHOI'O ITapaMeTpa, MaTeMaTH4ecKasi MOZENIb KOHTYpa ONTUMU3ALNH, CTPYKTypHasi
CXeMa, JIOCTOMHCTBA U HEAOCTATKU

[Tpuniun pabotsl marooit CAO, maremaTHuyeckass MOJENb, CTPYKTYpHas CXema,
JIOCTOMHCTBA U HETOCTATKH.

[Tpunmun pa6otsl CAO ¢ uMHTErpajabHON OLIEHKOW peakiuM Ipolecca Ha MpoOHOe
TECTUPYIOIIEE BO3ACHCTBHE, MATEMAaTUYECKAsI MOJIENb, JOCTOMHCTBA U HEJOCTATKH.
Junamuka CAQO, pekoMeHJallMM M0 YJIYYHIEHHIO ToKazatened 3(pQeKTUBHOCTH
¢yukumonuposanust CAO.

[ToBbrmienne ycrounBoct padotel CAO B yClIOBUSIX HMHTEHCHBHOIO JECUCTBUS
TEXHOJIOTUYECKUX BO3MYILIEHUHN U TOMEX.

Obmee nonsTHe ucKyccTBeHHBbIX HeiponHbix cereit MHC. Apxurexktypa HHC,
BXO/JIHBIE, CKPBITbIE, BEIXOJHBIE CJIOH, YCIOBHOE 0003HAYEHHE.

OcCHOBHBIE IPUHIUIIBI M METO/IbI OPTaHU3aAIUH TTpoliecca 00yueHHs] HEHPOpPEeryIiaTopa,
CTPYKTYpHBIE CXEMBI, JOCTOUHCTBA U HEIOCTATKH.

HeoOxonumele u  jpocrarouHble ycnoBus d(dextuBHoro mnpumeHenus CAO
YIIPABJICHUS TEXHOJOTHYECKUMHU MPOLECCAMU.

ITponienypsl 00ydeHuss HEHPOCETEBOI CHCTEMBbl aBTOMATHYECKOT'O PEryJIUpPOBaHMSL
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14.

15.

16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

OO01re MpUHIUIBI KOPPEKTUPOBKH CHHANITUYECKUX BECOB HEHPOHOB.

OcHOBHbBIE MOHATHS NPEIYKIIMOHHBIX MOZENeH CUMaHTHYECKUX CETeH U JIOrHYeCKUX
MOJENEN.

CtpykTypHas cxeMa pealu3allud HEHPOCETEBOr0 pEryisiTopa TEXHOJIOTHYECKOTO
nporiecca.

OO61ure 0coOEHHOCTH YIpaBlieHUs Ha 0a3e TeOpUr HEYETKUX MHOKECTB.
@OyHKIIMOHAIBHAS CXeMa CUCTEMBI YIIPaBJICHUs Ha 0a3e HEYETKOH JIOTHUKH.

[Tpunimn paboThl HEYETKOTO PEryIsATOpa.

AJIFOpI/ITM HCEYCTKOI'O BBIBOJAA MaMZIaHI/I.

Anroputm HedeTKoro BbiBojia CyreHo.

Oco06eHHOCTH MPAKTHYECKOM peaTn3alii HEYETKOTO PETyIsITopa.

[IpuMmeHeHHe MPUHIMIIA HEYETKOTO YIPABJICHUS MPU CUHTE3€ IUGPOBBIX KOHTYPOB
CTa6I/IJ'II/I3aIII/II/I TEXHOJIOTHYCCKUX MMapaMETPOB MPONU3BOJACTBCHHBIX ITPOLCCCOB.
Oco0OeHHOCTH TPOTPaMMHOM pealu3ali TUIOBBIX 3aKOHOB YIpPaBIEHUS TpU
WCIIOJIb30BAaHUU CBOOOIHO MTPOTPAMMHUPYEMBIX MUKPOTIPOIIECCOPHBIX KOHTPOJIEPOB.
Oco0OeHHOCTH  MOAENUPOBaHUS  pabOThl  JIOKAIbHBIX  KOHTYpPOB  IU(POBOTO
PETYJIMPOBAHUS TEXHOJIOTHYESCKUM ITapaMeTPOM ITPOU3BOICTBEHHOTO MPOIIecca.
Hccnenoanre nudpoBbIX KOHTYPOB PETYIUPOBAHUS TEXHOJOTMUECKUX MAapaMETPOB
MIPOM3BOJICTBEHHBIX IPOIECCOB C IICJBI0 ONTHMH3AIMH MapaMeTPOB MEPEXOTHOTO
npoiiecca.

YMmeTn

c UCTIOJIb30BaHUEM
CHELHATU3UPOBAHHOTO  MPOTrPAMMHOIO
obecrnieyeHus paccuuTHIBaTh
TEOPETUYECKYIO JIMHUIO PErpeccud JUIs
HOCJIEAYIOLIETO UCTIOJIb30BaHUS
HOJTY9EHHOTO ypaBHEHHS npu
MOJIEIMPOBAHUH OOBEKTA YIIPaBICHUS;

c UCTIOJIb30BaHUEM
CHEMATU3UPOBAHHOTO  MPOTrPAMMHOIO

3ananue Nel./[ng npuBeeHHON cTaTHUECKON XapaKTEPUCTUKU O0BEKTA yIIpaBJICHUS

paccuuTaTb TCOPETUUCCKYIO JIMHHUIO PETPECCUN METOAOM HAMMECHBIIINX KBAaJPaTOB
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obecneucHus pacCUuTbIBaTb MCTOAOM

Ditnepa TPAaeKTOPHIO W3MEHEHUS
BBIXOHOTO CUTHaJa o0BekTa
yIpaBICHUS;

c HCIIOJIb30BaHUEM

CIIELUATTU3UPOBAHHOTO  MPOTPAMMHOI0
o0OecrieueHHUs  pealu3oBaTh  pacyeT
nepexoiHoro npouecca B CAY;
NPUMEHSTh METOJAbl MaTeMaTUYEeCKOTrO
MOJICTTUPOBAHUS JJISl MCCIENIOBaHUS U
MIPOSKTUPOBAHUS CIIOXHBIX
TUHAMHYECKHX OOBEKTOB YIpaBICHUS:
MPOBOAWTh  ONTHMHU3AINMIO  KOHTYypa
yOpaBlIeHUS W aHajiW3  BIUSHUSA
napamMeTpoOB HACTPOMKU pETyisiTopa Ha
KaueCTBO IEPEXOJHBIX IMPOILIECCOB B
CAY; MPOBOAUTH HUCCIICOBaHUE
pa3pabotannoit CAY mpu aeiicTBum Ha
CUCTEMY PA3JIMYHBIX BO3MYIICHUH;
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3ananue Ne2. [To sxkcneprMeHTaNnbHON KPUBOM pa3roHa METOJOM Diiiepa paccuuTaire
TPACKTOPHUIO U3MEHEHUS BBIXOHOTO CUTHAJIA, UCIIOJIb3Ys B KAYECTBE BXOAHOI'O CUTHaja
YpaBHEHUE TEOPETUYECKON JTUHUU PETPECCUH, TIOJTYYEHHOM B 3a7aHuu Nel.
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CrpykTypHast cxema /sl pacdeTa KOHTypa yIpaBJiIeHHs C TUIIOBBIM PETYISATOPOM
u UM noCTOSTHHOW CKOPOCTH
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brok-cxema nporpammsl pacueTa nepexoJHbIX MPOLECCOB
B KOHTYpE peryJpoBaHUs TEMIIEpaTypbl

3ananue Ne4. [Ipou3BecTH ONTUMU3ALMIO KOHTYpa YIPABICHUS U aHAJIU3 BIUSHUS

MapaMeTpoB HACTPOHKHU PETYNIATOPA HA Ka4eCTBO MEPEeXO0IHbIX mporeccoB B CAY.

3amanne NoS. [IpousBectu uccienopanue pazpadoranHont CAY npu 1eiCTBUH HA CUCTEMY

BO3MYILIEHUI: OJIHOKPATHOI'O BO3MYILEHUS, JIpeii(a cTaTHIECKON XapaKTEepUCTHKH,

MNEPUOANICCKUX ITOMEX.

Bnanets

HaBbIKAMHA HpOCKTI/IpOBaHI/Iﬂ nu
pa3pabOTKU MaTeMaTHYECKUX MOJeei
0OBEKTOB M CUCTEM;

HaBBIKAMU peamzls alnn aJIFOpI/ITMOB
YUCIIEHHOTO MOJICITHPOBAHUS c
HCIIOJIb30BaHUEM MIPOTPaMMHBIX
CpPE/ICTB;

HaBBIKAMH MaTeEMaTHYECKOTO
MO/JICIIUPOBAHUS CIIOKHBIX

JUHAMHYECKHUX IPOILIECCOB U OOBEKTOB
yIpaBJICHUS;

Hpumepbl mem Kypcoevlx RPpOEKmoeé no MemajiypeuiecCKum nepe()emm:

N

o

ArjioMepalMoHHOE MPOU3BOJICTBO

KoHnTyp onTumuzanuu ymnpaBieHUs HPOIECCOM MENKOro ApoOJIeHus MarepHhaia B
LIAPOBBIX WM CTEP’KHEBBIX MEIbHUIIAX.
KoHTyp perynupoBanus BIa)KHOCTH arJIOMEPALIMOHHON HINXTHI.
KonTyp perynupoBanusi temrnepaTrypsl B paboyeM MPOCTPAHCTBE 3a)KUraTeIbHOTO
rOpHa.
KonTyp ympaBienus mporieccoM CKHraHusi TOILUIMBa B pabodyeM IMpOCTPAHCTBE
3a)KUTaTeIbHOrO rOpHa.
KouTyp perynupoBaHusi CKOpPOCTH arjoMallMHbl IO 3aKOHUYEHHOCTH IIpolecca
CTEKaHUA B 33JJaHHOM y4acTKe (aKTUBHOM) arjioJIEHTHI.

JloMEHHO€E NTPOU3BOICTBO

KoHTyp perynnpoBanus pacxoja ropsyero 1yThsl.
KonTyp perynupoBanusi TemnepaTypbl FOpSYEro yThsl.
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®

10.
11.

12.

13.
14.

15.
16.
17.
18.
19.

20.

21.
22.
23.
24,

KoHTyp perynnpoBanus BIa)KHOCTH FOPSYEro TyThsl.

Kontyp perynupoBanus naBiieHHss B paboueM IpPOCTPAHCTBE (HA KOJOUIHMKE)

JOMEHHOM I1EeYN.

KoHTyp perynupoBanus TeMnepaTypsl KyIoJja Bo3lyXOHarpeBaress JOMEHHOMU I1e4H.

CAO ynpaBieHus: NPOLECCOM CKHUTaHUS TOIUIMBA B BO3JlyXOHarpeBaTelle C LIEJIbIO

obecreyeHns MaKCUMaJIbHO BO3MOXHOM CKOPOCTH Harpesa Kymoia.
Kokcoxumuueckoe npou3BoACTBO

KonTyp perynupoBaHusi pacxoja OTOINHUTEIBHOIO Ta3a Ha KOKCOBYI CTOPOHY
Oatapeu.
KoHTyp peryiupoBaHusi TeMIIEpaTypbl OTOIIUTEIBHOTO ra3a.
OntuMu3anus mpoiiecca BblJesIeH s O€H30J1a ¢ 11eJIbI0 00ecIeueHnss MAKCUMaIbHOTO
BBIIEIEHNS OEH30Ia.

BrInaaBka cTaau B KOHBEpTEPaAX

KoHTyp perynmnpoBanus pacxojia KUCIOPOJa Ha MIPOTYBKY.

KonTyp peryianpoBaHus NOJI0KEHUS IPOyBOYHOM KHCIOPOJHON (PypMBI.

KoHTyp perynnpoBanus AaBlieHUsI HA BBIX0JI€ KOHBEpTEpA.

Cucrema NporHO3UPOBAaHUS TEKYILETO COAEP KaHMsl YTIIIEpoAa B METalIe.

Cucrema HenpepbIBHOTO KOCBEHHOI'O METOJ1a U3MEPEHMsSI TEMITEpaTyphbl MeTallIa.
BrlnuiaBka cTany B 3J€KTPOIYrOBbBIX Meyax

Cxema perynupoBaHHMs pacxoja IPHPOJHOTO ra3a B  KOMOMHHMPOBAaHHBIX
dbypmax-ropenkax.

KonTyp perynaunpoBanus pacxoaa kuciaoposaa B pabouem npoctpanctse J{CII.
KonTyp perynupoBanus mogayu KOKCOBOW MEJIOUH JJIsl BCIIEHUBAHMS LITAKa.
KouTyp perynupoBanust pabouero Toka 1yru no quddepeHnuanbHol cxeme.
Ontumuzanus sHeprerudeckoro pexuma JICII ¢ nenbio odecrniedeHnss MaKCUMaIbHOM
nipousBoutenbHocT JICIL
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Bueneuynas o6paboTtka ctanu B ycTaHoBKax [leub-KOBIII 1 BaKyyMMHUPOBaHUE CTAIH.

25. KoHTyp peryaupoBaHus pacxoaa KUCIOPOAa Ha MPOAYBKY METaa.

26. Konryp perynupoBanus nojaayu coimyuux B AITK.

27. KonTyp perynupoBanus pabo4yero Toka ayru (assl.

28. KoHTyp peryiaupoBaHus pacxoja IPUPOJTHOrO I'a3a Ha pa3orpeB BaKyyMKaMephbl.

29. KoHTyp omnTHMHU3alMM pacxojla TPaHCIOPTUPYIOIIEro Tra3a (aproHa) ¢ ILeJblO
JOCTUKEHHUS] MaKCUMallbHOM MpousBoauTenbHocTd YBC 1o m3MepeHuio macchl B
LUPKYJIUPYIOLIEM KOHTYDE.

30. KoHTyp onTuMH3aIMK pacxo1a TPAaHCTIOPTUPYIOIIETo ra3a (aproHa) JUist JOCTHKEHHS
MaKCHUMaJIbHOU Ipon3BoauTesbHOCTH Y BC 110 M3MEpEeHHI0 Macchl CTalu B KOBLIE.

Pa3yinBKa cTany Ha MalIMHAaX HENPEPBIBHON Pa3JIMBKY CTAIH

31. KoHTyp peryiaupoBaHust ypOBHS METaJlIa B IIPOMEKYTOYHOM KOBIIIE.

32. KoHTyp perynupoBaHus ypOBHS MeTaia B Kpuctamuzarope MHII3.

33. KonTyp perynupoBaHus TeMIIEpaTyphl B CEKITUN 30HBI BTOPHYHOTO OXJIAXKICHUSI.

34. KoHTyp perynupoBaHUs pacxoja KHUCIOopo/ia Ha Ta30KUCIOPOIHBIA pe3ak.

35. KoHTYp peryimpoBaHus TEIJIOBOTO PEKUMaA KPUCTAIUIM3ATOPA C MEIBI0 MOTydeHUs
3alaHHOM TOJIIMHBI CJIOS 3aTBEPJEBIIET0 MeTalla Ha BBIXOJAE (CKOPOCTHIO
Pa3IUBKH).

HarpeB MeTanna mepesr IpoKaTKou

36. KonTyp perynupoBaHusi TeMmmepaTypbl pabodero MpOCTpPaHCTBA HarpeBaTeIbHOMN
MeYH.

37. KouTyp peryaupoBaHHs TeMIIepaTypbl MOBEPXHOCTH HArpeBaeMoOM 3aroTOBKH B
neqyax IpoxXoqHOro TUIA.

38. KonTyp perynmupoBaHus 1aBjeHUs B pabodeM MPOCTPAHCTBE HArPEBATEIBHBIX TIEUeH.

39. OnTuMH3anus MpoLecca CAKUTaHus TOIUIMBA B pabovyeM IPOCTPAHCTBE MeUeH C 1eIbio
CHIDKEHHUS YJIeJIbHOTO pacxoja TOIUIMBA.
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40. KouTyp perynMpoBaHUsi COOTHOIIEHHS Ta3-BO3AYX II0 aHaJIM3y OTXOJSIINX
IIPOLYKTOB CrOpaHUsl.

41. KoHTyp peryiaupoBaHusi TEMIIEpaTypbl CTEHJA B KOJIAKOBOW I€YM AJIsi CBETJIOrO
OT)KUIa MeTaJlla.

42. KoHTyp peryiampoBaHusi TeMIepaTypbl pabodero mpocTpaHCTBa KOJIMaKa Medd Jis
TEPMHUUYECKOTO CBETJIOTO OTXKHUIa METaLIA.

Oobuee 3a0anue Ha Kypcoeoii npoeKn:

1. CocTaBnenue maremMarnyeckoi mojenu o0bekTa ynpasienus (OY). Beibop
CTaTUCTUYECKUX JIaHHBIX, pacueT cTaTudeckoi xapakrepuctuku OY Meroaom
HaMMEHBIINX KBAJIPATOB MO HKCIIEPUMEHTAIBHBIM JaHHBIM. PacueT KpuBOi pasroHa u
ornpezeNeHue IMHaMUYeCKUX napameTpoB o0bekTa. CocTaBieHne ypaBHEHUsI TUHAMUKY U
nepenarouHoit pynkuuu OV.

2. Pa3pabotka cTpykTypHOil cxembl CAY TexHomornueckoro napamerpa. O00CHOBAaHHBIN
BBIOOD 3aKOHA PErYJIMPOBAHUS C ydeToM mapameTpoB OY U BUAa HCIIOJHUTEIIEHOTO
yCTpoiicTBa. YKa3aHHe MPUMEHSIEMbIX TEXHUUECKHUX CPEICTB: JaTYUKH, BTOPUUYHbBIE
pUOOPEI, PETYASTOPHI (KOHTPOIIIEPHI), YCHIIUTEIH, UCTIOTHUTEIbHBIE MEXaHU3MBI,
PETYAUPYIOIINE OpTaHbl U T.II.

3. Pacyer KOHTypa ynpaBlieHUs] B COOTBETCTBUU C BEIOPAHHOM CTPYKTYPHOM CXEMOH,
BKJII0Uasi OJI0K-CXeMY allrOpUTMa, pacueTHbIE (POPMYJIBI M BHIOOP HAYaIbHBIX YCIOBHM,
PY4HOI OapOOHBIHA pacder 5-8 TOUEK U CPaBHEHHE UX C KOMITbIOTEPHBIM BapHAHTOM.
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4. OnrtrMu3anys KOHTypa yIpaBJICHHs U aHAJIW3 BIUSHUSA IapaMETPOB HACTPOUKH
peryasTopa Ha KauecTBO IlepexonHbix npoueccos B CAY. OnpeneneHne onTHMaabHbIX
HAcTpoek peryisaTopa. MecnenoBanue nepexoaHbIX IPOLIECCOB B CUCTEME IIPU Pa3HbIX
CKOPOCTSIX UCTIOIHUTEIIFHOTO MEXaHNU3Ma, ITPH Pa3HbIX 3HAUCHUIX KOd(pPHUIIHEeHTA
nepeIayu peryisTopa, BpeMeHu uzoapoma u np. MccnenoBanue CAY npu neiicTBUHM Ha
CHCTEMY Pa3JINYHBIX BO3MYIIEHHUI: OTHOKPAaTHOTO BO3MYIICHUS, ipetida craTnaeckon
XapaKTEPUCTUKHU, IEPUOJUIECKUX BBICOKOYACTOTHBIX ITIOMEX U T.II.

TFOTOBHOCTBIO Y4aCTBOBATH B COCTABJICHUH aHAJITUTHYCCKUX O630pOB N HAYYHO-TCXHHUYCCKUX OTUYCTOB I10 pC3yJIbTaTaM BBIIIOJIHEHHOH pa6OTI)I, B ITIOATOTOBKE
nyOJIMKAIKH 110 pe3yibTaTaM uccieqoBanuii U pazpadorok (ITK-3)

3Harb — oOulee HampaBjieHME Hay4YHOH pabOThI
npu MOJTOTOBKE PaCIIMPEHHBIX .
1. Bunbl Hay4HBIX TyOTUKAIIUN
aHAJTUTHYECKUX 0030pOB;
2. DTarmbl TOArOTOBKH HAYYHO-HCCIIEIOBATEIILCKOTO OTYETA
—  CTaHJapThl " TpeOOBaHMs K
3. CTpykTypa HAyYHO-HUCCIIEI0BATENILCKOTO OTUETa
HAyYHO-TEXHUYECKUM  OTYEeTaM IO
. 4. KynbTypa HUTUPOBAHUS U OCHOBHBIE TPEOOBAHMS K UCIIOIH30BAHUIO HCTOYHUKOB,
pe3yNbTaTaM BBITOJIHEHHOH paboTHI;
LHUTUPOBAHUIO U COCTABJICHUIO CIIUCKOB JIUTEPATYPHI
— TOpsSAOK paboThl TpH  TMOATOTOBKE
HAyYHO-UCCIIEIOBATENIbCKOIO OTYETA,
YmeTh — HOPHUMCHATH MCTOIUKY IIOATOTOBKHU 1. CocTaBuTh aHHOTAITHIO KypCOBOTI'O ITPOCKTA
HAyYHO-UCCIIEIOBATENILCKOIO OTYETa IO 2. CocTaBUTbH CITUCOK KJIFOUEBHIX CIIOB
pe3ynbTaTam MCCIIeIOBaHUI; 3. OdopMUTH pe3yabTaThI UCCIIEAOBAHUS 110 TPEOOBAHUSM CTaHIAPTOB
4. CoCTaBHTbH CITUCOK ITUTHPYEMbIX HCTOUHUKOB
5. TlpoBeputh KypCcOBOIl MPOEKT HA AHTHUILIATHAT
Bnagerts — HaBBIKAMM MOATOTOBKM aHaiuTHueckux | OpopmieHue TekcToBOM U rpadMuecKoi 4acTH KypCOBOTO MPOEKTa B COOTBETCTBUU C
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0030pOB MO PACIIUPEHHON TEMaTUKE U
dbopMupoBaHUU OCHOBHBIX  3ajau
WCCJICIOBAHMSI, OTIPEIICIICHUS CTPYKTYPHI
HAYYHO-HCCJICJIOBATEIICKOTO OTYETA,

Tpe6OBaHI/I${MI/I CTaHJApTOB U MCTOAUYCCKOI'0 YKa3aHUs.

CIOCOOHOCTHIO OCYIIECTBIISITH COOp M aHATU3 MCXOHBIX JaHHBIX IS pacueTa U MPOSKTUPOBAHKS CUCTEM M CPECTB aBToMaTH3aimu u yrnpasiaeuus (ITK-5)

3HaTe

CIIOCOOBI c60pa K aHallu3a HCXOJHBbIX
JaHHBIX JJIA pacucTa U IIPOCKTUPOBAHUS
CUCTEM M CpCACTB aBTOMAaTU3allUUd U
YIIpaBJICHU,

MeTtoasl cOopa HayuHOH MHGOpMAITUU

YmeTs

UCTIOJIb30BaTh UH(POPMALMOHHBIE
pecypchl aisl TPUOOpPETEHHs] HOBBIX
3HAaHMM ¥ yMeHMH B o0yacTu
aBTOMaTH3aluU TEXHOJIOTHYECKUX
IPOIIECCOB;

HpOBeCTI/I PIH(l)OpMaI_II/IOHHHﬁ INOUCK HAaYYHbIX UCTOYHUKOB I10 3a,I[aHHOI7I TEME KypCOBOI'O

IIPOEKTa

Bnanets

HaBbIKaMU cOOpa M aHajIM3a MCXOJHBIX
JTaHHBIX JUIs1 (G (EKTUBHOIO peIIeHUs
3aa4 MO NPOEKTUPOBAHHUIO CHUCTEM U
CpEeCTB aBTOMATH3ALMK U YIIPABICHMUS;

[TonGop HEOOXOIMMO JINTEPATYPBI, COCTABIEHUE IPUMEPHOTO IIJIaHa KypCOBOI'O IIPOEKTA.
UreHure U aHanu3 BEIOpAaHHOM JIUTEpaTyphl, IOArOTOBKA aHAIMTUYECKOTO 0030pa 1Mo

CHUCTEMAaM aBTOMaTu3aluu BBIGpaHHOl"O TCXHOJIOTMYCCKOTO IIpoLecca.

CITOCOOHOCTBIO OpOBOAUTH JUATHOCTUKY COCTOSAHUA U JUHAMUKU ITPONU3BOACTBECHHBIX O6’LCKTOB, a TAK)XKC HAJAC)KHOCTHU UX 3JICMCHTOB C UCITIOJIb30BAHUCM

HE00X0AUMBIX MeTo10B aHaym3a (JIITK-2)

3HaTh

METOJUKY AKCTPAIOISILIUU
DKCIIEPUMEHTAIbHON KPUBOM pa3roHa;

METOJUKY OIpeieNeHus
kodpunmeHToB  auddepeHInaIbHOro
YpaBHEHHUS IO  JKCHEPUMEHTAIbHON

~own

ITouemy mpum 3KCTpanoIsIUUy KpUBOW pa3roHa IPEANoaaraercs, 4To NepexoIHbII
npoliecc 3aKoHUUTCs 3a Bpems paBHoe (3...4)To?

Kak ¢usnuecku peann3oBaH 0ObEKT yrpaBiIeHUS?

B yem 3akmrogaercs HeAOCTaTKU METOIA SKCTPAIIOJIALNAN ?

Kakve konmmdyecTBEHHBIE OIEHKH JAMHAMHUYECKHX CBOMCTB OV wucCmoib3yroTcs?
Kakue ¢popmysbl CymecTBYIOT AJIsl MX ONpeaesIeHus ?




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE cpeacTBa

KpUBOH  pasroHa  Juisi  OOBEKTOB
YIPaBICHUS C CaMOBBIDABHUBAHHUEM U
0e3 caMOBBIPABHUBAHUS;

METOAMKY NPeoOpa30BaHMs UMITYJIbCHON
XapakTEepUCTUKH OOBEKTa B KPHUBYIO
pasroHa U ONpEAEICHUS TUHAMUYECKUX
napaMeTpoB o0BeKTa 1o
DKCIIEPUMEHTAIBHON HMITYJIbCHOU
XapaKTEpPUCTHKE;

METOJUKY
APYX

DKCIIEPUMEHTAIIBHOM KPHUBOW pa3roHa

nocTpoeHus  rojorpada

o0ObeKTa  ympaBjieHHUs IO

JUTSL pa3JIMYHBIX OOBHEKTOB;

10.
11.

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

21.
22.

23.

Yro Takoe nepexonHas xapakrepuctuka? Kak onpenenurs ypaBHEHHE NEPEXOIHOM
XapaKTepUCTUKH 00beKTa?

UYro Ha3pIBaeTCA UMIYJIBCHOM XapaKTEPUCTUKOU?

Yro takoe nepenarounas pyHkuusa? Kak ee noay4uTs U3 ypaBHEHUs AUHAMUKU?
Onumure METOAUKY CHSATHUS SKCIIEPUMEHTAIbHON HMMITYJIbCHOM XapaKTepUCTHUKH.
Kak nmpaBuiabHO BeIOpaTh BpeMst UMITyJIbca?

Onumure METo NePecTPOSHUS UMITYJIbCHOM XapaKTEpUCTUKHU B KPUBYIO pa3roHa.
Ha gyem oH ocHOBBIBaeTcs?

Yro Ha3pIBaeTCA UMIYJIBCHOM XapaKTEPUCTUKOMN?

Kakue napamerpsl 00beKTa MOKHO OIPEAECIIUTh M0 UMITYJILCHOM XapakTepucTUuKe?
Hanumure ¢popmyisl.

Onumure METOAMKY CHATHS SKCIIEPUMEHTAIBHOM MMITYJIbCHOW XapaKTEPUCTUKHU.
Kak npaBuibHO BBIOpaTh BpeMsl UMITyJibca?

Kakue cBoiictBa xapakrepusyer Kkod3(p(dUIMEHT caMOBbIpaBHHBaHUA? B dyem
(U3UYECKU CMBICI 3TOTO TTapameTpa’?

Kakue cBoiicTBa XapakTepu3yeT CKOpOCTh paszroHa? B uem ¢usndeckuil cmbICi
ATOTO Mapamerpa’?

Ha3zoBuTe M3BECTHBIE YACTOTHBIE XapaKTEPUCTUKH O0OBEKTOB.

Kak nony4uuts yacTOTHBIE XapaKTEPUCTUKH OINBITHBIM ITyTEM?

Kak nonyunts ADOUX, ecnu usBectHa [1d oObexra?

Kak noctpouts ronorpap A®YUX no kpuBoii pazrona oobexra?

HazoBute TMIOBBIE BXOAHBIE BO3A€HCTBUA. JlJIs 4ero OHU HYKHbI?

Yem OTJINYAKOTCS muddepeHanbHbIe YpaBHEHUS O00BEKTOB c
CaMOBBIpaBHHBAHHUEM M 0€3 CAMOBBIPABHUBAHUS?

Kak ompenenuts TaHT€HC yriia o ¥ 4TO OH XapaKTepu3yeT?

B kakux enuHHIax usMmepsercs Jo M KakoW (QU3MUECKUH CMBICI HMEET 3TOT
napameTp?

Ha uyeM ocHOBbIBaeTcsS MeTOJ] pa3OuMeHHs] KPUBOM pa3roHa Ha CTyleHYaThble
CUTHAJIBI?




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHbIE CpeACTBA
KOMIIETEHIH
24. Kak mocTpouTh Ha KOMIUIEKCHOW TutockocT rogorpad ADPUX obdwekra? Kakoit
HE00XO0AUMO JJIsl 3TOTO IIPOBECTH IKCIIEPUMEHT?
25. Yem o0OBsicHsIETCS BEIOOP TMAMa30Ha 4YacToT I IOCTPOeHUs rogorpada B hopmyie
o €| 21 o =217
o T3
26. OnuiuTe METOAUKY MOCTpOeHMs rojorpada Ha KOMIUIEKCHOW IUIOCKOCTH IS
MHOTOWHEPIHUOHHBIX 00BEKTOB.
Ymetp IKCIIEPUMEHTATHHO ONpPECIIATh 1. Yemy paBen ko3 dunment nepenaun oobexra?
CTaTU4YEeCKue u JUHAMHUYECKHE 90
XapaKTEePUCTUKH OOBEKTA yIpaBIECHUS; 5 !
rpadu4ecKd ONpPENesiTh IMapaMeTph E
00BeKTa YIpaBJIE€HUs M0 TUHAMUYECKUM O 70
XapakTepUCTHKaM 00BEKTa yIpaBIIeHUS; ’§
OIIpENIEIIATh pac4yeTHBIM IIyTeM g
ko3 duieHTsl U epeHIHaTBEHOTO % 50
ypaBHEHHs 00BEKTa yIpaBICHUS; @
ctpouth roxorpapel A®YX oObekTa 0 20 40 60
YHOpaBJICHUA; BXOZHOW CUrHan
2. Tlocrpoiite kpuByto pasrona OV co cienyromumu napamerpamu To=10c, 13=2c.
3. PaccumraiiTe  TpaeKTOPHIO  WMITYJbCHOH  XapaKTEPUCTUKH  3BEHA,  €CIH
MPOIOJDKUTEIBHOCTh BXOAHOTO mMmnyibca 0,2 ¢, amMIuuTyda uUMmynbca 25 y.e.
HauanbsHoe 3Hadyenue BbixoqHo# Bennunabl Y (0)=0.
4. Ha pucyHke mpejacTaBieHa TPACKTOPHs HM3MEHEHHUS BBIXOJHOM BEJIWYHMHBI MPHU

M3MEHEHUU TnojokeHuss Bana Ha 10%. Yemy paBeH koddduumeHT mnepenauu
oObekTa?




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE cpeacTBa

Kpueas pasroHa OY

50

?——n

/
/

10

0 20 40 60

5. Ha pucyHke mpeicraBlieHa TPAacKTOPHS HM3MEHEHHS BBIXOIHON BEIWYHMHBI IPH
M3MEHEHUH ToJIokKeHus Basia Ha 15%. Uemy paBHa mocTostHHAs BpeMeHU 00bekTa?

5

el

—

R N W N

/

0O 10 20 30 40 50 60 70

6. Ilo xpuBoii pasrona onpezaenute KodpPuuUeHTs AU depeHInanIbHOro ypaBHEHHS
00BEKTa:




CtpyKTypHBII

JJIEMEHT [Tnanupyemblie pe3ysbTaThl 00yICHHS OueHoYHbIE CPEACTBA
KOMIICTCHIINHU
A
Y.°C I
A Ny "Y\J Uf\| f\'n
0.8
2

0.4

0,0 ot - - : - >
Ol To 40 60 80 100 t.c

7. TloctpoiiTe KpuBYyIO pa3roHa, IO H3BECTHOMY YpPaBHEHHMIO TUHAMUKH OOBEKTa:
0,1Y'(t) + Y(t) = 2,5X(1).

8. Omnpenenute BecOBYIO (YHKIIHUIO, 10 U3BECTHOMY YPAaBHEHMIO AUHAMHUKU OOBEKTA:
0,1Y'(t) + Y(t) = 2,5X(1).

9. IIpunymaiite mpumepsl 00beKTOB 0e3 camoBblpaBHUBaHU | 1 || mopsiikoB.

10. ITo »KcnepuMeHTaIbHON KpPWUBOW pa3rOHAa CTAaTUYECKOTO OOBEKTa YIpPaBICHHS
noctpouts rogorpap AOGUX.

11. [lo »kcnepuMeHTaIbHOW KpPUBOM pa3roHa acTaTUYecKOoro OOBEKTa YIpaBJICHUS
noctpouTsb rogorpap AOUX.

Bnaners —  MCTOJUKOU skcrpanosiuu | Jlaboparopras padora Nel «DkcTpanonsaiys 5KCIEPUMEHTAIBHON KPUBOM PasroHay.
SKCIIEPUMEHTAIBHON KPUBOH Pa3roHa; JlaGopatopHas padota Ne2 «Omnpenenenue KodpUIMEeHToB TU(PepeHIIHaTbHOTO
YpaBHEHHUS I10 3KCIIEPUMEHTAIbHOM KPUBOM pa3roHa Jisi 00bEKTOB

YIPaBIEHUS C CAMOBBIPABHUBAHUEM»

Jlabopatopnast pabora Ne3 «IIpeobpazoBaHre HMITYJIbCHON XapaKTEPUCTHKNA O0BEKTa

—  METOAUKOH OIIPEACIICHUSA
kodpunmeHToB  auddepeHInaIbHOro




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE cpeacTBa

ypaBHEHUS  TIO
KpUBOM  pa3roHa  Jjis

AKCIIEPUMEHTAJIbHON
00BEKTOB
YIPABJICHUSI C CaMOBBIPABHUBAaHUEM U
0e3 caMOBBIPABHUBAHMUS;

METOJANKOMN npeodpazoBaHus
UMITYJIBCHON XapaKTEPUCTUKU OOBEKTa B
KPUBYIO pa3roHa M  OIpeAeTeHUs
JUHAMHYECKUX IapaMeTpoB 00BEKTa 110
DKCIIEPUMEHTAIBHON HMITYJIbCHOU
XapaKTEpPUCTHKE;

METOJUKON  TOCTpOEHHs]  rojorpada
A®UX oOwvekta  ympaBieHUS IO
DKCIEPUMEHTAJIbHOW KpHUBOM pa3roHa
JUTSL pa3JIMYHBIX OOBEKTOB.

B KPUBYIO pa3roHa»
Jlaboparopuas padota Ned «Onpenenenrne AMHAMUYECKUX TapaMETPOB O0BEKTA

I10 3KCIIEPUMEHTAIbHON UMITYJIbCHON XapaKTEPUCTUKE

JlaGopatopnas padora Ne5 «Iloctpoenue rogorpada AOYX mo sKCepuMEeHTATBHON
KpUBOI pa3roHa /g 00bEeKTOB IIEPBOT0 NOPS/IKA C 3ala3/bIBAHUEM)

JlaboparopHnas pabota Ne6 «Onpenenenue kod3QphuueHToB quddepeHnnaIbLHOro
YpaBHEHHUS 10 3KCIEPUMEHTAILHON KPUBOU pa3roHa Jiisi 00beKTOB 0e3
CaMOBBIPaBHUBAHUS»

Jlabopatopnast pabota Ne7 «Iloctpoenue ronorpadga AOUX 1o s3KcriepuMeHTaIbHOM
KpuBO# paszrona mjist 00bekToB Il u |11 mopsinkoB ¢ 3ama3apIBaHHEM)




6) MopaaoK NpoBeaeHUA NPOMEXKYTOUHOM aTTecTaumun, NoKasaTtenn u KpUTepum oLeHUBaHuA:

HpOMe)KyTO‘IHaﬂ arrecragud 1o JUCLHHUIIIINHE «CucreMsnl aBTOMaTU3allv1 U YIIPABJICHHUA> BKIIIOYACT TCOPCTUUCCKUC BOIIPOCHI, MMO3BOJIAOIINEC OLUCHUTD
YPOBCHb YCBOCHUA O6yanOH_[I/IMI/IC$I 3HaHI/II71, U MPAKTUYCCKUC 3aJIlaHUs, BBIABJIAIONNUEC CTCIICHD C(i)OpMI/IpOBaHHOCTI/I yMeHI/Iﬁ u BJIaI[eHPIfI, IMPpOBOAUTCA B
dopme rx3ameHa (7 cemecTp), 3a4eTa ¢ OIeHKO#H (6 ceMecTp) U B (OpMe BHIMIOTHCHHSI U 3aLTUTHI KypPCOBOTO IMPOEKTA.

DK3aMeH 10 JaHHOW AMCIUIUIMHE TPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMEHAITMOHHBIM OMJIeTaM, KaXK/bli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUIECKUX
BOIIPOCA U OAHO IIPAKTUYECKOE 3aJaHHUE.

Tokazamenu u kpumepuu oyeHU8aHUs IK3AMEHA:

— Ha OLICHKY «OTJIHYHO» (5 0aisI0B) — 00yUaronuiicst 1eMOHCTPUPYET BHICOKUN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE,
CUCTEMAaTUYECKOE U TNTyOOKOe 3HaHUE yueOHOro Marepualia, CBOOOIHO BBIIOJIHSET IPAKTUUECKUE 3a/1aHUs, CBOOOHO ONEPUPYET 3HAHUSIMU, YMEHUSIMH,
IIPUMEHSIET UX B CUTYaLUSIX NOBBILIEHHOMN CII0)KHOCTH.

— Ha OIICHKY «X0Po1Io» (4 6aia) — 00yJarouiics: IEMOHCTPUPYET CPEIHHIA YPOBEHL CPOPMUPOBAHHOCTH KOMITCTSHIIMI: OCHOBHBIC 3HAHUS, YMCHUS
OCBOCHBI, HO JIOMYCKAIOTCSI HE3HAYUTEIbHBIC OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS MTPU aHAIUTHUYECKUX OINEpaIusixX, IepeHoce 3HaHu 1 yMEHUI Ha HOBBIE,
HECTaHAAPTHBIE CUTYyaIUH.

— Ha OLIEHKY «yA0BJeTBOPUTEIbHO» (3 Oaia) — o0yJarouuiicss 1eMOHCTPUPYET MOPOrOBbIN YPOBEHb CHOPMUPOBAHHOCTH KOMIETEHIIUN: B X0/1€
KOHTPOJIbHBIX MGpOHpI/IHTI/Iﬁ AOITYCKarOTCA OIHI/I6KI/I, MMPOABJIACTCA OTCYTCTBUEC OTACIIBHBIX 3HaHI/II\/'I, yMCHHfI, HaBBIKOB, 06y‘~I&I—OIIIHI>iCSI HUCIIBITBIBACT
SHAYUTCJIBHBIC 3aTPYAHCHUA ITPU OIICPUPOBAHHUU 3HAHHUAMU U YMCHUSAMHU ITPH UX IIEPEHOCC HA HOBBIC CUTYyalllH.

— Ha OLICHKY «Hey/10BJIeTBOPUTEJIbHO» (2 6amia) — oOydaromuiicss AeMOHCTpUPYET 3HaHus He Oonee 20% TeopeTHdeckoro MaTepuaia, JoImycKaeT
CYIICCTBCHHBIC OIHI/I6KI/I, HC MOXCT IMOKAa3aTh MHTCIVICKTYAJIbHBIC HABBIKW PCIICHHUA ITPOCTHIX 3ada4.

— Ha OIICHKY «HeY/A0BJEeTBOPUTEIbHO» (1 0amr) — o0yJaromuiicss He MOXKET TTOKa3aTh 3HAHUS HA YPOBHE BOCTIPOU3BEICHHS M O0BSICHEHUS
nH(pOopMaInu, He MOXKET MOKa3aTh HHTEJUICKTYaIbHbIC HABBIKM PEIICHHSI MPOCTHIX 3a/1a4.

Iokazamenu u kpumepuu oyeHu8anus 3a4ema ¢ OYeHKOI.:

— Ha OLIEHKY «OTJMYHO» (5 0aiIoB) — 00y4aronuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIN, BCECTOPOHHEE,
CHUCTeMaTHYeCcKoe U Ty00oKoe 3HaHHe yueOHOro MaTrepuasa, CBOOOIHO BBIMOJIHAET IPAKTHUECKHE 3aJaHus], CBOOOTHO ONIEpUPYET 3HAHUSAMU, YMEHUSIMH,
MPUMEHSIET UX B CUTYalUSIX TOBBIIIEHHOMN CII0)KHOCTH.



— Ha OIICHKY «X0Po1Ioy» (4 O6aia) — 00yJaromuiicsi IEMOHCTPUPYET CPEAHUIA YPOBEHL CPOPMUPOBAHHOCTH KOMITETSHIIMI: OCHOBHBIE 3HAHUS, YMEHUS
OCBOEHBI, HO JIOITYCKAIOTCS He3HAYUTEIIbHbBIC OMIMOKH, HETOYHOCTH, 3aTPYAHCHHS ITPU AHATTUTHYECKUX OIEpaIHsIX, IEPEHOCE 3HAHUN U YMEHUH Ha HOBBIC,
HECTaH/IapPTHBIC CUTYaIUH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJILHO» (3 06ajuia) — 00yJarouuiics JeMOHCTPUPYET OPOTOBBIA YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0/I€
KOHTPOJILHBIX MEPONPHUSATHIA JOMYCKAIOTCS OIMOKHU, TPOSIBIIICTCS OTCYTCTBUE OT/ACIBHBIX 3HAHHH, YMEHHIA, HABBIKOB, 00YJaIOLIHIICS UCTIHITHIBACT
3HAYUTEINIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMHU U YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIE CUTYAlUH.

— Ha OLICHKY «Hey/I0BJIeTBOPUTEJIbHO» (2 O6aia) — oOydaromuiics JeMOHCTpUPYET 3HaHuA He Oonee 20% TeopeTuueckoro MaTepuasa, JOIycKaeT
CYIICCTBCHHBIC OHII/I6KI/I, HC MOXCT IMOKAa3aTh MHTCIUVICKTYAJIbHBIC HABBIKW PCIICHHUA ITPOCTHIX 3a4a4.

— Ha OILICHKY «HeYA0BJeTBOPUTEILHO» (1 0amr) — o0yuaromuiicss He MOXKET NTOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS M O0BSICHEHUS
nH(OpMALINY, HE MOXKET MTOKA3aTh HHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

KypcoBoii mpoeKT BbINOJIHAETCS 1101 PYKOBOACTBOM IIPENOAaBaTelis, B IPOLecCce ee HallucaHus 00yJarouicsl pa3BUBaeT HaBbIKU K HAy4YHOU paboTe,
3aKpeIIsis ¥ OJJHOBPEMEHHO pacIlupsis 3HAHUS, OJIy4EHHbIE IPU U3yuyeHuH Kypca «CHCcTeMbl aBTOMaTU3aLKUU U yIpaBiieHus». [Ipu BeinosiHeHnn
KYPCOBOTO MPOEKTa 00y4arOLIUIiCcs 10JKEH MoKa3aTh CBOE yMEHUE paboTaTh ¢ HOPMATUBHBIM MaTEPHUaIOM U APYTUMU JIUTEPATYPHBIMU HCTOYHUKAMU,
TaK)X€ BO3MOKHOCTh CHCTEMATHU3UPOBATh U aHAJIM3UPOBATh PAKTUUECKUIM MaTepual U CaMOCTOATEIbHO TBOPUYECKU €r0 OCMBICIUBATH.

B npornecce HanucaHus KypcoBOro IpOeKTa 00y4aromMNics JOJKEH pa30o0paThCs B TEOPETUYECKUX BOIIPOCAX U30PaHHOHN TEMBI, CAMOCTOSITEILHO
MIpOaHAIM3UPOBATh IPAKTUUECKUN MaTepurai, pa3odpaTh 1 000CHOBATh MPAKTUUYECKUE NMPEATIOKEHNUS.

llokaszamenu u Kpumepuu oyeHusanus Kypcoeo20 npoekma.

— Ha OLEHKY «OTJMYHO» (5 0ayIoB) — MPOEKT BBINOJIHEH B COOTBETCTBHH C 3a/IaHUEM, 00yJaroIIniics OKa3bIBaeT BEICOKUI YPOBEHb 3HAHUN HE TOJIBKO
Ha YPOBHE BOCIIPOM3BEIECHUS U 00BSICHEHUSI UH(DOPMALIUK, HO U UHTEJUIEKTYalbHbIE HABBIKU pELIeHMsI TPOOJIeM U 3a/1a4, HaX0XK/I€HNUS YHUKAJIbHbBIX
OTBETOB K Mpo0sieMaM, OLIEHKH U BBIHECEHUS KPUTHUECKUX CYXKIACHMUIA;

— Ha OIICHKY «XOopo1io» (4 0amia) — MpOeKT BBHIIMOIHEH B COOTBETCTBHUH C 3aJaHUEM, OO YJAIOIIHMIICS TTOKa3bIBACT 3HAHUS HE TOJIBKO Ha YPOBHE
BOCITPOU3BEACHHUA U 00BSICHEHUS I/IH(i)OpMaHI/II/I, HO 1 UHTCJJICKTYAJIbHBIC HABBIKU PCUHICHUA HpO6J’ICM " 3aJia4, HaXOXKXJACHUS YHHUKAJIIBHBIX OTBETOB K
npoOaemMam;



— Ha OLIEHKY «y/A0BJIETBOPUTEJILHO» (3 0ajuia) — MPOEKT BBINOJIHEH B COOTBETCTBUU C 3a/laHMEM, O0YJArOIIUICS MOKa3bIBAET 3HAHHUS HA YPOBHE
BOCIIPOU3BE/ICHHS U 00BSICHEHHS UH(OPMAIMH, HHTEIUIEKTYaIbHbIE HABBIKHM PEIICHHS TPOCTHIX 33/a4;

— Ha OIICHKY «HEY/I0BJIETBOPUTEILHO)» (2 0aia) — 3alaHue MPerno1aBaTeis BBITOJIHEHO YACTHYHO, B IIPOIIECCE 3alIUTHI pa0OThl 00yJarOITHICs
JIOTYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh UHTEJUJICKTyaJIbHbIE HABBIKH PELICHUS TOCTAaBICHHOM 3a1auH.

— Ha OLICHKY «HCYAOBJECTBOPUTEIBbHO» (1 63.]'[.]'[) — 3aJlaHUC IMpenoaaBaTeyisd BEIIIOJIHEHO YaCTUYHO, O6yanOHleICH HE MOXKET BOCIIPOU3BECTU U
OOBSICHUTD COACPIKAHUC, HC MOKCET IMOKA3aTh MHTCIUVICKTYAJIbHBIC HABBIKW PCIICHUSA IIOCTaBJICHHOM 3aJa4du.



Ipuioxkenue 3

MeToaudyecKue YKa3aHUud MO BBINMOJHCHHUIO MPAKTHYICCKUX paﬁoT o TUCHUIIJINHE
«CucreMbl aBTOMATH3AIUHN U YHpaBJdCHUD

Ilenp mnpoBeneHUs NPAKTUUECKUX padOT: MPUOOPETEHNE IPAKTUUECKUX HABBIKOB pacueTa
CUCTEM U KOHTYPOB aBTOMAaTH3allMH, MOJrOTOBKA K BHIMOJIHEHUIO KypcoBoro nmpoekra. Ilocne
pa3bopa MocTaBICHHOM 3aa4u CTYACHTBI CAMOCTOSITENILHO BBITIOJHSIOT 3aJaHus. Pe3ynbTaTsl
paboThl 0OPOPMIISIIOT B BHIE€ OTUeTa. B 0TUeTEe MpUBOJSATCS CXEMBI U rpauKu, pe3ylbTaThl
pacuéToB, TaOJIMLIbI SKCIIEPUMEHTAIIbHBIX JaHHBIX.

Cxembl U TpadMKH BEIYEPUYUBAIOTCS C HCTIOJIb30BAaHUEM CTaHIAPTHBIX H300paKeHUH C
MPUMEHEHUEM YePTEKHBIX HHCTPYMEHTOB. ['padukul ¥ cXeMbl MOTYT BBIMOJIHATHCS C TIOMOIIBIO
rpaduuecKux KOMIBbIOTEPHBIX IPOrPaMM, paclevaTbIBaThCS U BKIEUBATHCS 10 BCEMY KOHTYPY B
OTYET.

IlepeueHb NpakTHYeCKUX padoT

1. CocraBienue MmareMaTHYeCKON MOJEIN 00BEKTa YIPABICHUS U pacyeT KPUBOM pa3roHa u
olpezesieHue TMHAMUYECKUX [1apaMeTPOB 00bEKTA.

2. Pazpabotka ctpykTypHO# cxemMbl CAY TEXHOJIOTHYECKOTO IMapaMeTpa.

3. Pa3paboTka 010K-CXEMBI ITOPUTMA B PacyeT KOHTYpa yIpaBIeHHs B COOTBETCTBUHU CO
CTPYKTYPHOH CXEMOM.

4. OnTumu3anys KOHTypa YIPaBICHUs U aHAJIU3 BIUSHUS TapaMeTPOB HACTPONKHU
pEryJaTopa Ha Ka4ecTBO NEPEXOAHbIX npoueccoB B CAY.

5. HccnenoBanue CAY npu AelCTBUM Ha CHCTEMY BO3MYIIIEHUH: OJJHOKPATHOTO
BO3MYIIEHUS, Iperda cTaTnueckoil XapakTepUCTUKH, TEPUOANIECKUX TTOMEX.

Mpumep oghopmneHus npakmuyeckoli pabomer Nol:
CocmasneHue mamemamu4eckoll modesu 06vekma yrnpasaeHusa u pacdem Kpusoll pa32oHa u
onpedeseHue OUHAMUYECKUX Napamempos obvekma.

st obecrieuennst 3pPeKTUBHOTO YIPaABICHUS MPOLIECCOM HEOOXOIUMO UMETh HH(POPMALIUIO
0 XapakTepHBIX 0COOEHHOCTSX oObekra ympaieHus (OY), KOTOPYI0 MOXKHO IMOJNYyYUTh HpU
aHaJIN3€ CTaTUYECKUX U IUHAMHUYECKUX XaPaKTEPUCTHUK.

3aBUCHMOCTh BBIXOJIHOM BeNWYMHBI Y (TeMIeparypa B 30HE IOAOTPeBa) OT BXOJHOTO
napamerpa X (monokenne PO B Ta3ompoBojie) B YCTAaHOBHBIIEMCS PEXKUME Ha3bIBACTCS
CTAaTUYECKOM XapaKTePUCTUKOM Mpolecca U UMEET BUJT CTATUYECKOM 3aBUCUMOCTH. CTaTu4eckas
XapaKTEePUCTUKA MO3BOJIIET ONPEAECIUTh TpaHullbl ynpasisemoctd OV, T.e. B KaKUX Npeaenax
MOKET U3MEHATHCA BBIXOJHOW TMapamMeTp NpH M3MEHEHHMHM BXOJHOTO TIlapaMerpa oOT
MUHUMAJIBHOTO J0 MaKCHMajbHOro 3HaueHus. CTaTuyeckas XapaKTEpHUCTHKa Bpallaroliencs
MeYH MPH Pa3TUYHON MPOU3BOAUTEIHLHOCTH NI€Ur IpeCTaBlIeHa Ha puc. 1.

Jns  ompeneneHuss  CTaTUYECKOM  XapaKTEPUCTHKM  TEXHOJOTHMYECKOro  Impoliecca
HCIIOJIb30BaHbl JKCIIEPUMEHTAJIbHbIE JAaHHbBIE, KOTOpHIE MOJYyYEHBl B PE3yJbTaTe MAacCHUBHOTO
HaOJI0/IEHUS 32 UCCIIEAYEMBIM IIPOIECCOM, C TOMOIIBIO PETUCTPALIUU B ONIPEIEICHHbIE MOMEHTBI



BPEMCHHU TEKYIIMX 3HAYCHHI BXOJHBIX U BBIXOJHBIX MEPEMEHHBIX TEXHOJIOTHYECKOTO MpoIiecca
(xpoHOMETpaX mporiecca).

®ynkuronanbHas 3aBucuMocTb Y = f(X) , onpeznesstonias ¢ onpeaeneHHol J0CTOBEPHOCTHIO
HaJIUYMe CTATUCTUYECKOW CBSA3M MEXIY NEpeMEHHbIMM X M Y, Ha3bIBA€TCS TEOPETUUYECKOU
auHuen perpeccun. OnpeneneHne Buaa ypaBHEHUs TEOPETUUECKOM JIMHUU PErPECcCUU SBIIETCS
OCHOBHOI1 LIENIBI0 PETPECCUOHHOTO aHanu3a. JIMHUA perpeccuu peniaeT BOIPOC MHTEPIOJIALNHY,
T.€. HAXOX/ICHUS 3HAYEHUH (YHKIIMU BHYTPU HEKOTOPOTr0 MHTEpBaJla 3HAYCHU apryMeHTa U He
OLIEHUBAET TEUEHHE IIPOLiecca BHE ITOI0 UHTEPBAJIA, T.€. HE PEIaeT POodIeMy IKCTPATIOIALMH.

1000
PraoMm

Vs /,/ Pmax

900

O\
\

g
N,
\

N

=

=
\

h
=
N

300 / //
w|
7~

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

Temmnepatypa B meuu, °C
.
=
=
™

Puc.1 Crartnueckas xapakTepuCTHKa Bpallaroliencs neuu

Pacuér TeopeTrueckoi IMHUU PErpecCUy BBIIIOJHUM METO/I0M HaUMEHBIINX KBAIPaTOB, CYTh
KOTOPOTO 3aKJII0YaeTcss B MUHUMU3aluuu QyHKIUH ycioBue (2.1):

n
—_— 2 .
> (%, = ¥(x,)f — min, ®
i=1
rae N — 4Yucio SKCIEepUMEHTaNbHBIX Touek N=1,2.3...;

Y — 9KCepUMEHTaJIbHOE 3HAUCHHE TIPH X=X ;
Y (Xi) — opnuHata TMHUY perpeccuu nmpu X=X .

JJ1s mostydeHust TMHUN PErpecCuy HEIMHEHHBIX 00bEKTOB, UCTIONIB3YIOTCS MTOJMHOMBI BTOPOI
u OoJiee BHICOKHX cTeneneil. Pacuer ko3 punimenToB monmuHoMa npuBe/ieH B mpuioxenuu A. s
anmnpoKCUMAllUU CTaTUYECKOM XapaKTepUCTUKN ObUT BHIOpAH MOJMHOM YETBEPTOM CTENEHH.
[TomryueHHbIe TMHUM PETPECCHH ISl HOMUHAIBHOMN MPOU3BOAUTEIHHOCTH II€YU OMHUCHIBACTCS
ypaBHeHHEM (2.2), a Il MAaKCUMAJIBHOU MPOU3BOAUTENHHOCTH MeUr ypaBHEHHUEM (2.3):



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

Y =2545+2,76'x + 0,44:x> —0,01-x> +2,2810°x* . (3)

B npou3BOICTBEHHBIX YCIOBHUSAX TEXHOIOTHYECKHE MTPOIIECCHI 001a/Tal0T HHEPITMOHHOCTHIO H
3ama3AplBaHueM. DJTO O3HA4YaeT, YTO IOCIe HM3MEHEHHs Kakoro-mubo ¢axropa (mapamerpa)
KOHTpOJIMpyeMas epeMeHHasi U3MEHSETCS He MTHOBEHHO, a TI0 HEKOTOPOil Tpaekropuu. B aTom
Clly4yae 3aBUCUMOCTb MEXIY BXOJIHBIMH M BBIXOJHBIMU [apamMeTpaMH HCCIIEyeMOTro Ipolecca
onpezensercs nuddepeHIUaNbHBIMU YPaBHEHUSAMHU, YUYUTHIBAIOUIUMHU JUHAMHUKY H3MEHEHUs
BbIXOAHOTO napamerpa. CocTOsTHUE U MOBEJCHHE CUCTEMBI YIIPABICHUS B IEPEXOAHBIX PEXKUMAX
ompenensier €€ JAMHAMUYECKHE CBOMCTBA. JluHaMHU4YeCKHe CHUCTEMBbI MOTYT OBITH OIHMCAHbI
TUHEHHBIMU U QepeHITMAEHBIME  YPABHCHUSMH, BBIPKAOIMUMEA (DYHKIMOHAIBLHYIO CBSI3b
MEXIy BXOJaMH U BBIXOJaMHU.

Ha puc.2 uzobpaxena nuHamudeckast xapaktepuctuka OY cHsATas SKCIEPUMEHTAIBHO TPH
W3MEHEHUU TMOJO0XKEeHUs perynupytomero oprana Ha 10% (¢ 50% na 60%) nius HOMHUHAJIBHOU
MIPOU3BOIUTEIIEHOCTH TTe4H (TOYKU Ha rpaduKe), U pacdeTHAs KpUBas pa3roHa (CIIIONTHAS JINHUS
Ha rpaduke). [To mMorydeHHBIM ONBITHBIM JJAHHBIM BUIHO, YTO KPUBask pa3rOHA KMEET S-00pa3HbIN
BUJI, CIIEJIOBATEIbHO, /I ONpEICIICHHs TPACKTOPHH KPUBOM pa3roHa MOJETH PacyeT BEeleM C
noOMOIIbI0 AU(PepeHInaTbHOIO ypaBHEHUSI BTOPOTo nopsiaka ¢popmyna (2.4):

d2Y () L dY(@

15 +6,Y () = f[X ()], 4)
0 dtzo 1 dTO 2 n

TJI€ By, By, By — KO3 GUIHeHTH [u((HepeHIINaTbHOTO YPaBHEHHSI.

Pemrenne nuddepennpanbaoro ypasaenus (2.4) umeer Bun popmyna (2.5):

T T

T T
Y(T):(1+T—3.e 3 ,__06 4 06).[{0

06

SAX +Y (2), )

rIe T, — BpeMs 3ana3nbiBanus OY, MuH;
Tos — moctosiHHas BpemeHu OV, MuH;
Ko — k0oadpurment nepenaun OV, °C/%;
AX — U3MEHEHHeE MOJI0KEHUSI PETYIUPYIOIIETO oprana, %;
Y, — HavanpHas Temnepatypa B OV, °C.

[Tpu mocTaHOBKE SKCIIEPUMEHTAIIBHBIX 3HaYeHUH B popmyity (2.5) HOdydrM ypaBHEHHE
(2.6) nns onpeneneHus pacueTHON TPAeKTOPUH KPUBOM pa3roHa:

T - T
25 _114.¢ 205

Y(t)=(@1+014-¢e )-12,50-10+ 725 ©)
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Puc.2 Kpusas pa3zrona Bpauarouieics neuu

Bapbupyst Bpemst (1) B hopmyiie (6) Ipu HEM3MEHHBIX: MOCTOSHHOM BpeMeHn 00bekTa (Tog),
BPEMEHH 3ama3/ibiBaHusi 00bekTa (T;), U koddduuuente nepemaun oObekTa (Kos) momyumiu
pacueTHyI0 TPAeKTOPHUIO KPUBOI pasroHa.

[To muHaMuYecKOl XapaKTepUCTHKE O0OBEKTa YIPABICHUS OMPE/IEICHbI BpeMs 3ama3iblBaHus
o0bekTa (1,), mocTosiHHas Bpemenu oobekta (T,) u koaddurment nepenaun oobekra (Kog): T, =
2,50 mun; To =20,50 mun; Ky = 12,50 °C/%HNM.

Ilpumep ogpopmnenus npakmuueckoit pabomor No2:
Paspabomxa cmpyxkmypnoii cxemvr CAY mexnonoeuueckozo napamempa
CAY cooTHOIlIEHWEM pacxoJ0B TOIUIMBO - BO3AYX B 30HE HarpeBaTeIbHON Ieun
npenactaBieHa. Pacxon TomnuBa Benymuid mapamerp (U siBIsieTcss BodMyieHueM s CAY
COOTHOIIIEHUS ), pacXo]] Ta3a BEAOMBIN mapameTp. s ymnpaBieHHs COOTHOIICHHEM TOIUIHBO —
BO3/yX BBEAEM MmapameTp KodhUIIMEHT pacxo/a Bo3ayxa o
:vvi | @
r

rae Vr — s ucciienoBanus moBenaeHuss CAY pacxoy raza HEoOXOIUMO MPOU3BOJIBLHO BBHIOMPATH WIIH

(24

pacCUnThIBaTh, IJId YOPOILICHUA paCYCTOB PACX0/J rada MpPUMEM IMOCTOAHHBIM Vr :5530, Ma/‘l;

V= -19071,43+3416,41X 1y -53,07(X 1w)*+0,29(X pw)~ pacxom Bosayxa OyaeMm OmpeensTh Mo
YPaBHEHHUIO, M°/d;

L=10 — crexuomeTpuyeckuii KOAQGUIMEHT COOTBETCTBYIONINH 00bEMHOMY KOJIHUYECTBY HEOOXOJAUMOTO
BO3IIyXa JUIsI COKATAHUS OJTHOTO 00heMa IPUPOTHOTO Ta3a

Jlnst yripaBieHHs] COOTHOILIEHHEM TOILTUBO — BO3AyX HEOOXOIMMO TMOJIEP>KUBATH 0.=CONSt,
YTO JOCTUTAETCS N3MEHEHUEM IOJI0KEHUS 3aCIIOHKH Ha BO3AYXOIIPOBOJE.

CrpykrypHast cxema CAY conepxut 6 3BeHbeB U 2 sneMeHTa cpaBHeHus. OV (30Ha
HarpeBaTeIbHON MTeYM) COCTOUT U3 TPEX 3BEHBEB, Ha puC. | BhIeTIeH MyHKTUPOM. [lepBoe 3BeHO —
byukunonaapaoe Y=f(Xyn) B KOTOPOM OCYIIECTBISACTCS pacyeT CTAaTHYCCKOrO 3HAYEHHUS 0, TI0
dopmyne (2). Bropoe 3Beno Wi(p) — HMHEPHHMOHHOE 3BEHO IEPBOTO IMOPSIKA MOJACITHPYET
MHEPLHI0O B CAMOM TEXHOJOTMYECKOM OOBEKTE CBSI3aHHYIO C JJIMHHOM W KOHCTPYKIIHEH
BO3/yXOIIPOBOJA MEXIY pPacX0AOMEPOM U 3aCIIOHKOH a TaKK€ CKOPOCTBIO IBMKEHUS BO3/1yXa B
TpyOompoBoae. MHepimoHHOCTh 3BeHa mepBoro nopsiaka Wi(p) mpuMem paBHOW MOCTOSTHHON



Bpemenu Tog. Tperbe 3Beno OV ¢ mepenatounoi Gpyukimeit Wo(P) MOAETHpYET HHEPIIMIO MTPH
nepegaye M3MEpUTEIbHOW HH(OpMAIMK: CHUTHAIA O PacxoJe BO3AyXa IO IMHEBMATHYECKUM
TpyOKaM, HMHEPIMOHHOCTHIO JaT4YMKa, BTOPUYHOTO MPUOOpa, JIMHUK CBsI3U. VHEPIHOHHOCTH
3BeHa Wy (p) mprMeM paBHOI BpeMeHH 3arma3abiBanus 13 B OVY.

r— v ~ = T T T T T T T T T AN |
Xum : Y Y 2 : Zy
I Ll » Ll I
| ——1 ——— 1 —— 1 I
M PO M
Xum U A
o u* U € Zset
9Cop 9C,

Puc.1 CrpykrypHass cxema ajis pacdeTa KOHTypa yNpaBiIeHUs C TUIIOBBIM PETYIISTOPOM
1 UM noCTOSHHON CKOPOCTH

Jns1 yripaBneHus COOTHOIIIEHUEM TOTUIMBO — BO3JIyX HEOOXOIUMO TOIIEPKUBATH 0=CONSt,
YTO JOCTUTAECTCS U3MEHEHUEM IOJI0KEHUS 3aCIIOHKH Ha BO3IyXxonpoBojie. Ha puc.1  BBeneHsl
cienyomuye 0003Ha4eHUsl (YacTHbIE 3HAUEHUs JJIs IpUMepa yKa3aHbl B CKOOKax):

o Xym — nonoxenue Bana MMM (ycrmoBHOE MONIOKEHHE 3aCTIOHKH Ha BO3yXOIMpPOBOE), %o;

e Y — ycTaHOBHUBILIEECS 3HaUCHUE peryaupyeMoil BennuuHbl OV 1o cTaTuueckoit
XapakTepucTHKe (KOIGPUIIMEHT pacxoa BO3ayXa ol);

e Z; — npoMexyro4Has BeauduHa, ‘C;

e 7, —pacyeTHoe 3HaueHue peryaupyemoil Bennuunsl OV (efcTBUTENbHOE 3HAYCHKE 0. B
TEKYIIUH MOMEHT BpeMeHH t);

e Zset —3ajaHHOE 3HAaUEHUE perynupyemMoit Benuunnbel OV (3aJaHHOE 3HaYCHHE
ko3 durrenTa pacxona Bo3ayxada);

e ¢ =Zset— Z,— curHan paccoriiacoBaHusi (OIuOK);

e U — ynpasisiroriee BO3/IeHCTBHE HAa BBIXOJIE PETYIsTOpa, %0,

o U*=U - Xyym ynpasisroniee BO3IeCTBHE C yUeTOM 00OpaTHOMN CBSI3U 10 MOJI0KEHUIO
Basia M, %;

® 0 — 3HAKOBas NepeKiIroyaroias GyHKIM, ONpeaesioas HanpaBieHue IBmxenus M,
o =[1;0;-1].

Mpumep oghopmneHus npakmuyeckoli pabomer No3:
PaspaboTka 610K-CXeMbl aNrOPUTMa M pacyeT KOHTYpa ynpasieHus
B COOTBETCTBMM CO CTPYKTYPHOM CXEMOW



brok-cxema anropuTMma mporpaMMbl NpuBeneHa Ha puc.l. JlaHHBI BapuaHT OJOK-CXEMBI
IIOAXOAMT Il KOHTYpA PEryJaupOoBaHUs TEMIIEPATYPhl B HATPEBATEIbHOM Ia30BOM I1EUN.

Hauwano

Beoavm napameTpbl Bbluncnexue
obbekra: al, a2, a3, TEKYLLMX 3HAYEHUM
a4, a5, T1, T2,XH, Y3 Y, 71,272, d71, dZ2

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

N.rm=t3n.rn

V.
72=7TeK

V.
Z2=73an

Bbluncnenne
nosoXeHue Bana
NMm: X

Bbluncnenue:
E, F,Up, U’

UM pocTuraet KOHLEBbIX

o U'>dU'H/2
BbIK/IlOYaTesnen

ABNXKUTCA

U'>dU'w/2

HeT

Aa
UM pocTuraet KoHUEeBbIX

BbIKNtOYaTenemn

Puc.1 brnok-cxema nmporpamMmsbl pacdeTa MmepexoaHbIX MPOIECCOB
B KOHTYpPE PEeTyJINPOBaHUS TEMIIEPATyPhI

HpI/I IMOCJIEA0OBATCIIBHOM COCAMHCHHUU ABYX OJJIEMCHTAPHBIX 3BCHBCB IIEPBOI0 IMOPAAKa MOXKHO

MOJTyYUTHh YJOBIIETBOPUTEILHYIO MOJIEIbh PEaJbHOT0 O00BEKTa W TMPOW3BECTH pacueT ¢ MpHEeMIIEMON
TOYHOCTBIO.



1

1
i(p) Tos P+1 :(P) 7, p+1 )

Jis pacuera MHEPUMOHHOCTEH MPHUMEHUM Metox Oiiepa, dopmynsl (4). 3agaaum mar
JUCKpeTH3aIu 1o BpeMeHu At, Tak 4ToObl OH ObUT Kak MUHUMYM B 10 pa3 MeHble BpeMEHH
sanasaeiBanus OV 13. 3arem BoiOpath HavanbHble yeiaoBus Zi(0)= Zy(0)= Y=f(Xy) u AZ;(0)=
AZ5(0)=0. BpiOpats 3amanHoe 3HadeHue ZSet. [lo maram uepe3 wuHTepBay BpemeHU At
pacCUUTHIBATH MOCIIEIOBATEIbHO 3HAUCHHs BeMuuuH AZy, Zj, AZy(t), Z, 10 Tex mop moka He
3aKOHYHUTCS ITEPEXOTHBIN MPOIIECC B KOHTYPE.

Z,0-N0-Z0L  az,0-[20-2,00 .
Z,(t+At)=2,(t)+ Azlo(i) Z,(t+At)=2Z,(t)+ Azzgt)

B npou3BOACTBEHHBIX YCIOBHUAX KPUBYIO Pa3rOHa CIIOKHO IOJY4YWTbh, TaK KAaK HE BCErna
yJlaeTcs BBIICITUTH MOMEHT BHECEHHUSI CKAYKOOOPA3HOTO 33/1aI0IIETO CUTHAJIA WIIH OTQHIBTPOBATD
peakuuu OOBEKTa Ha TEXHOJIoOTMYecKkue Bo3MylleHus. IlosTomMy s co3naHus Mojenu
JUHAMUYECKUX CBOWCTB 00BEKTa HEOOXOAMMO B MHCTPYKLMHM IO 3KCILTyaTallud WIM MAcropre
U3MEPUTEJIBHOTO MTpUOOopa HalUTH Cpeu MPOUYMX XapPAKTEPUCTUK HHEPLIUOHHOCTh JIaTUMKA.

Curnai ¢ Beixoga OV Z,(t) moctymaer Ha BX0OJ 3yieMenTa cpaBHeHus JCq, Tyaa ke moaeTcst
curHan 3amanus Zger(t). Ha Beixoge osneMeHTa cpaBHEHHS (OPMHUPYETCS  CHTHAT
paccornacoBanus £(t), paBHBIH PasHOCTH MEXKIY TEKYIIUM 3Ha4eHHEeM K0d((HUIMEHTa pacxo/a
BO3/lyXa M 3aJaHHBIM 3HAYEHUEM.

3aKOH peryaupoBaHusi B 00IIeM BHJIE MPEICTAaBICH (HOPMYJIIO:

Ult)= K{g(t)+_l_iF(t)+THD(t)}+UO,z()e

3
elt)—elt—At
F(1)=Flt-a)+ et D)= £=st=at
At (3)
rae Uo=Xo — HauaapHOE MOJ0KEHHUE BBIXOHOTO BaJjla UCIIOJTHUTEIIBHOTO MEXaHN3Ma,;
Kp — koappurment nepenauun perynsaropa paccunraeM mo dpopmyse (1);
Tuz — BpeMs ©30IpoMa, OTIpe/IeIIsIFolee BEIMYMHY HHTerpaibHO# dacTu F(t) mo oTHOIIEHHIO K
nponopuuoHansHol yactu, npuMeM F(0)=0 u Tyz=Tog;
Tn — Bpemst ipe/iBapeHusi, XapaKTepH3yeT CTeNeHb BausHus auddepenimpyroieii yactu D(t), mpumem

D(0)= ¢ (0)/At u Ty=1s.

Curnan ynpasisitoniero Boaericteust U(t) mocrymaer Ha Bxoq DCo, T€ CpaBHHBACTCS C
TeKymuMm nosioskenueM Baa UM: U*(t)= U(t) - Xym. CroppeKTUpOBaHHBIN CUTHAI
yrpasisronero Bo3aeiicteus U*( t) moctynaer Ha BXon peneitHoro annementa PO, rae
orpezensercs HanpasieHue nerkeHns M. 3nak nepexiovatomiet pynkuuu o(t) onpenensercs
0 YCJIOBHIO:

+1, mpu U'(1) > dZy;
o(r) = 0, mpu — dZ, < U'(1) <dZ 4)
—1, mpu U'(1) < —dZ,,



rae dZ, — 30Ha HeYyBCTBUTEILHOCTH TIEPEKITIOYAIOIIETO peJie.

B npombinmmennocty uenons3yroress UM nocTossHHOM CKOPOCTH

Kym = const. Ecin o(t)=1 UM nBuxkercst B ctopony «Oombiie», o(t)=0 UM nemonmsmxkeH, o(t)=-1 UM
JIBI)KETCS B CTOPOHY «MeHbIIe». [loaToMy mosioxkeHue BbIXoJHOro Bama MM Ha cienyromiem Imare

ompezaensercs no Gopmyie:

X (LAY = X 0, (£)+ 0K, AL,

rae At —mar quckperusanuu, Kyn — ckopocts M.

[To dhopmynam (2)-(5) ObLIM paccUUTaHbl BCE CUTHAIBI, 0003HAUYEHHBIE HA PUC.] U KOHTYp
yIpaBJIeHUs 3aMKHYJICA. Termepp HEOOXOAWMO MEPEeHTH Ha CIEAYIOIUN Mar 1Mo BpPEeMEHH U
IPOM3BECTH PAacdeT B TOM K€ MOPSIKE 0 TeX IMOp IMOKa MEePEeXOIHBIN MpoIecc B KOHType He

()

3aKOHYHTCS.
Tabmumna 1

Pacyer nepsobix 10 Touek nepexoAHOTO Mpolecca A1l KOHTYpa peryIupoBaHUs TeMIepaTyphl
T X Y Z, Z, AZ, AZ, Zrsan E F Unp U’ c
0 70,00 | 12254 | 12254| 12254 0,00 | 0,00 12254 | 49,6 | 49,62 | 3,75 3,75 1
1 7159 | 124741 1225412254 0,09 | 0,00 12254 | 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 | 12259 12254( 0,18 | 0,00 [1225,4 | 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 | 12693 | 1226,4| 12254 0,18 | 0,00 |12254 | 49,6 | 347,36 | 3,86 0,69 1
7 74,76 | 1291,2 | 1226,6 | 12254( 0,27 | 0,00 |12254 | 49,6 | 396,99 | 3,88 | -0,89 -1
8 73,17 | 1269,3 | 1226,8] 12254 0,18 | 0,00 [1225,4 | 49,6 | 446,61 | 3,89 0,72 1
9 74,76 | 1291,2 | 1227,0]| 1225,4| 0,27 0,00 [12254 | 49,6 | 496,23 | 3,91 | -0,86 -1
10 | 73,17 | 1269,3 | 1227,3|12254] 0,18 | 0,00 |12254 | 49,6 | 545,86 | 3,92 0,75 1

IIpumep odopmiieHnst npakTH4ecKoil padorbl Ne4:

Onmumu3sayus KOHmMypa ynpassieHUA u aHaau3 e/1IuAaAHUA napamempoes HGCI’npOUKU

peaysaamopa Ha Ka4yecmeo rnepexooHsix npoyeccos 8 CAY

C IMOMOILIBI0 MaTeMaTHYEeCKOM MOAEIU ObLIH MOJIYYCHBI MEPCXOAHBIC IMMPOLCCChI CUCTCMBI
peryjinpoBaHusa TEMIICPATYPLI B 30HC TOAOIPEBA MEYU ITPU USMCHCHUU 3aJaHNA U HAIPY3KH IICYH,

10 KOTOPbIM ObLIN OIMPCACIICHLI ITOKA3aTCIIN Ka4CCTBA.

B npouecce nccnenoBaHus CUCTEMBI aBTOMAaTUYECKOTO PETYJIMPOBAHNS TEMIIEPATYPhl B 30HE
MOJ0TpeBa Me4YM M3MEHSIOCh BpeMs M30JpoMa peryisropa, KodhduuueHT perynsropa, BpeMs

npeaBapCHusa U CKOpPpOCTb UCIIOJIHUTCIIBHOTO MCXaHU3MaA.




Tabmauma 1

IToxazaTenu kauecTBa IIpH pa3jIndHOM BPEMCHH U30JpOMa

N3menenue 3aganus N3MeHnenue Harpys3ku
T3, MUH
o, % T1 MHH T2, MUH o, % T1, MUH T2, MUH
24,60 5,40 14,00 6oxee 80,00 — 68,00 68,00
20,50 8,10 13,50 6oiree 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
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Bpewmst nsogpoma,muH Bpewmsi usogpoma,MuH
a) 6)

1 — nepeperynupoBaHue, c;
3 — BpeMsl OKOHYaHMS PETYIMPOBAHUS, Tp.

2— BpeMsI JOCTHKCHHSA 3aJaHHOTO 3HAYCHUS TEMIICPATYPhI, T1,

Pucynok 1 — [Tokaszarenu kauecTBa mpu pa3IMdHOM BPEMEHHU U30ApOMa:
a) peryJupoBaHue 10 3a7aHut0; 0) peryJIupoBaHUe MO HArpy3Ke

C yBenuMYeHHEM BpPEMEHU M30/[pOMa YMEHBbUIAeTCsd IepeperyJupoBaHue s 000oux
BApHUAHTOB pa60T1>1 CHUCTEMBI. BpeMSI IMMOJIHOI'O PETYJIUPOBAHHA YMCHBINACTCA, 0 3HAYCHUSA
BpeMeHH u3oapoma paBHoro T,;=12,30 MuH, a mOTOM pe3KO BO3pacTaeT B 00oux ciydasx. Bpems,
3a KOTOpO€ TemIeparypa B II€Yd JOCTUIacT IEPBbIM pa3 3aJaHHOrO 3HAYEHUsS OCTAcTCs
MIPAKTUYECKU HEU3MEHHBIM Ul PEryJupOBaHUs M0 3aJaHUI0, a 110 U3MEHEHUIO Harpy3Ku
YBEJIUYMBAETCS C YBEIUYCHUEM BPEMEHHU U30poMa. TaKkKe ¢ YMEHBIIEHUEM BPEMEHU U30pOMa
HOSABISIOTCS KoJiebaHusi B cUcTeMe perynupoBanusi. Hanbosnee onTuManbHOE BpeMs H30ApoMa
Tuw,=14,35Mmun.




Tabmuma 2
[Tokasarenu kayecTBa IpH Pa3TUIHOM KOI(PPUIHEHTE peryasTopa

HN3menenue 3aganus H3meHnenue Harpy3ku
K,, %/°C
o, % T1, MUH To, MUH o, % T1 MUH T2, 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 6omaee 80,00 27,40 41,00 6ouee 80,00
:Z 3 40 i 90 i1 30
K T 35°%; 80 1 - ) — |
70 303 70 / 3/ % b
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0,82 059 043 0,33 0,30 0,16 082 059 043 033 030 016
KoadhdpuumeHT perynatopa,%/°C KoadbcpuumeHT perynstopa,%/°C
a) 6)
1- nepeperyimpoBaHue, 6; 2 — BpeMsl IOCTHXKEHUS 3aJaHHOTO 3HAYEHUS TeMIIepaTyphl, T1;

3 — BpeMsl OKOHYaHHSI PETYJIHUPOBAHUS, T7.

Puc.2. TTokazarenu kauecTBa MpH pa3InyHOM K03((DUIIMEHTE PEryisTopa: a) peryJIupoBaHue 1o
3aJjaHuIo; 0) peryaupoBaHue IO Harpy3Kke

C ymeHblIeHHEM 3HaueHUs K03 (DUIIMEHTa PeryIsTopa yMEHBIIAETCs IepeperyInpoBaHie B
cHCTeMe, Tocie 3HaueHHus Kodpduuuenta peryauposanus Kp=0,33%/°C nepeperynuposanue
PE3KO BO3pPACTAET TOJBKO IIPH YBEINYEHUH HArpy3Kku. BpeMs 1OCTHKEHUS 3aaHHOTO 3Ha4YEHUs
TEMIIepaTypbl YBEIUYMBACTCS B OOOUX CIIydasiX, a BpEMs IMOJHOIO PEryJupoBaHHs CHaudaia
yYMEeHbIlIaeTcs,
perynaropa paseH K;=0,33%/°C.

C yBennueHHEM CKOPOCTH HCHOJHUTENIBHOTO MEXaHU3Ma IepeperyjaupoBaHHEe U BpeMms
JOCTMDKEHUSI 33JaHHOTO 3HAYCHMs TeMIepaTypsl B OCTAalOTCSl  IPAKTUYECKU
HEM3MEHHBIMM IIPH PEryJMpOBaHUM IO 3ajaHuio. JliIs peryJmpoBaHus IO Harpyske

a TOTOM HayuHaeT Bo3pactaTh. Hambonee onTuManbHbBIA KO3()PUIMEHT

CUCTEMC

nepeperyiupoBaHie U BpeMs T yMeHbmmatTtcs 10 K,,=95,24%/MuH, a mocie 3Toi cKopocTu
YBCIUMYUBAIOT CBOC 3HAYCHHUC. BpeMSI MOJIHOT'O PCryInupoOBaHrsl YMCHLIIACTCA C YMCHBUICHUCM



ckopoctn UM no 3madenus K, =95,24%/MuH, a mipu AaJbHEHIIEM YMEHBIICHHH CKOPOCTH
YBEJIMYUBACTCS JJIsi OOOWMX CIIyd4aeB perynupoBanus. Hambonee omnTuManbHas CKOPOCTh
ucnonuurensuoro Mexanusma K,,,=94,10%/mMuH.

C yMeHbIIEHHMEM 3HA4YCHHUS BpPEMEHHM NpEIBapeHMs, 3HAUCHHUS IIOKa3zaTelield KadyecTBa
CHUCTEMBI JIJISl pETYJIMPOBAHUS 10 3a/IaHUI0 MPAKTUYECKU HE U3MEHSIOTCS. [ perynupoBaHus o
Harpy3Ke ¢ yBeJIMUE€HHUEM BpEeMEHH Ipe/IBapeHHs PacTeT MepeperyiupoBaHue, BpeMs T1 CHavyala
YMEHBIIIAETCsA, a TOTOM yBenauuuBaeTcs v npu T,=2,00MuH yxe He u3Mensierca. Bpems noiHoro
peryiupoBaHusi B uHTepBasie BpeMeHu oT T,=2,50mun ngo T,=1,00MuH u3MeHsieTCs HE
3HAYUTEINIbHO, a 3a MpeAesiaMi 3TOr0 MHTEpBaJia MPOIECC MEPEXOUT B KOJIEOATETbHBIA PEKUM.
Haunbonee ontumansHoe Bpems npeaapenus paBHo Tp=1,50muH.

775 100
765 q 90
/ N
o 795 3a,anv|7l N , 80
og_ 745 L‘yl 70 <
> 735 ,1_ 60 §
(]
Q l Hﬁ =g
o 725 - S0 2
z xoa MM
~ 715 / 40
705 30
695 20
685 10
/22 t)
675 0
0 10 20 30 40 50 60 70 80
Bpems,MuH
a) peryJIupoBaHHE 10 33JIaHUTO
775 100
765 90
755 | ~zapatife 80
745 ,/ 70
S 735 Z>\Y7~ _ 60 ¢
(] °%
s T T TN =
= 725 50
a =
g 715 |-XOA M 40 %
(0]
= 705 30
695 20
685 10
675 0
0 10 20 30 40 50 60 70 80
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0) peryi1MpoBaHue 1o Harpy3Ke
Puc.3. TlepexoHble MPOLIECCH PU ONTUMAIBHBIX HACTPOUKAX CUCTEMBbI

[To momy4yeHHbIM TpaduKkaM MOKazaTenei KauecTBa CHUCTEMBI MOXKHO CIEelaTh BBIBOJ, YTO
Haubosee OJIaronpusTHOE TEUEHUE MEPEXOAHOI0 MpoIlecca MU PEryIUPOBAHUN IO HArpy3Ke U



3aJIaHUI0 O0OECTICUMBACTCSl MPpU BpeMeHU m3oapoma T,,=14,35muH, koddduimenTe perynsatopa
K,=0,33%/°C, Bpemenu npensapenus T,=1,50MuH U CKOPOCTH UCIIOJHUTEIBHOIO MEXAHU3MA
K,=94,10%/Mum.

Jis onTUMaNbHBIX HACTPOEK IMOCTPOEH MEPEXOIHBIN MPOLECC B CUCTEME PETyIUPOBAHUS 110
U3MEHEHMIO 3aJ[aHMs M W3MEHEHMIO HAarpy3Kd IeUd PUCYHOK 3, M ONpeAeseHbl MOKa3aTeln
KauyecTBa CUCTEMbI PETYIHPOBAHHUS.

TTokazareny kadecTBa CHCTEMEI A pEryJIMpOBaHUs 110 3aJaHUTIO:
6=1820%; 1,=11,50mun; Tt,=60,00 Mun.

TTokazareny kadecTBa CHCTEMEI A pEryJIUpPOBaHus 110 Harpy3Ke:
6=10,30%; 1,=26,00MuH; T,="75,00 Mun.

IIpumep odopMiieHns NpaKTUYeCKO padoThl NeS:
Hccneoosanue CAY npu delicmeuu na cucmemy 603MyuWeHull. 0OHOKPAMHO20 B03MYUJeHUS,

opeligha cmamuyeckou Xapakmepucmuki, nepuooudecKux nomex

Monenuposanue padbotet CAOY B ycroBusix apetida craruueckoit xapakrepucTuku. [laee
paccmorpum paboty CAOY oCHOBaHHOUM Ha HEUETKOH JIOTHKE, TPH paboTe B YCIOBUAX apeiida
CTaTUYECKOM XapaKTEPUCTHKH.

Mopenupyem padory CAOY ¢ mpexHUMH HACTPOWKH. BBOIUM HMCKYCCTBEHHBIN JIpeid
CTaTUYECKON XapaKTepUCTUKU. [IOMyCTUM B MOMEHT yYCTAaHOBUBIIETOCS MEPEXOTHOTO MpoIiecca,
B MOMCHT BPEMEHH BOCEMBCOT IISITHJICCAT CEKYHJ, TOYKa MaKCHUMyMa IPOW3BOJAUTEIHHOCTH
M3MEHSET CBOE MOJIOKEHHE B COOTBETCTBUU C popmyroi (1).
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— OyHKIHA MOUCKa MaKCUMyMa
= = [lonuHomuanbHas (CTaTHyeckas XapaKTepUCTHKA)

Puc.1 YBenuuennslii ¢pazosslit moprper padbotel CAOY ocHOBaHHON
Ha HEYETKOH JIOTHKE

Hpeiid cratnyeckoil XapakTEpUCTUKH MPUCYTCTBYET B MPOM3BOACTBEHHBIX YCJIOBUSX, 3TO
CBA3aHHO C pa3jIMYHbIM XUMHUYECKMM COCTAaBOM KAMEHHOYI'OJBHOM CMOJIBI, TEMIIEPATYPbI
OKPYXKAIOIEeH CPeJIbl, BIAXKHOCTH BO3AYyXa, U IPYTUMU BO3ACUCTBUAMU CO CTOPOHBI:

Y [xex (1), 7] = o + a1 [x5x(7) £ at] + a5 [x5(7) £ a7]* + a3[x5 () £ a7]® £ 7 @)

rae Qag,aq,a,,a3 — TIOCTOSHHBIE KOY(D(UIMEHTH ypaBHEHUS CTAaTUYCCKOW XapaKTEPUCTUKU
ONTHMHU3HUPYEMOTO TIpoIecca; &, — COOTBETCTBEHHO CKOPOCTH TOPHU30HTAIBHOTO M BEPTUKAIHHOTO
cMmerneHuss (Apeiida) cTaTH4eckod XapaKTEpPHCTUKW; T — BpeMs MpoIleiAliee ¢ Hadajga zapeida
CTaTUYECKOW XapaKTEPUCTHKH.



B namewm ciyuae:
Pesynbrar

MOJICIIUPOBAHUS  PaOOTHI

a=-0,1; B = 0,001.

CAOY B ycnoBusx jpeiida

CTaTUYECKOM

XapaKTEepPUCTHKH TIpeJIcTaBiIeH Ha puc.2.Da3oBblil mOpTpeT paboThl CUCTEMBI TOMCKA ONTHMYMa
IpeCTaBiIeH Ha puc. 3. YBenuueHHBIN (a30BbId MOPTPET pabOThl CUCTEMBI TIOMCKA ONTUMYyMa

IpeJICTaBJIeH Ha puc. 4.
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Puc.2 Ipouecc noucka ontumyma CAOY 0CHOBaHHOI Ha HEYETKON
JIOTUKE B YCIOBUSX Japeiida cTaTHueckoi XapaKTepUCTUKH
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Puc. 3 ®a3zosrit noptpet padorel CAOY 0CHOBaHHOW Ha HEYETKOM JIOTHKE B
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Puc. 4 YBenuuennslit ¢pa3oBsiif moptpet padotsl CAOY ocHOBaHHOI Ha

HEYETKOH JIOTHKE B YCIOBHSX Jipeiia CTAaTUIECKON XapaKTePUCTUKH



AHanu3upys 1ojlydeHHbIE JaHHbIE, IPUXOIUM K BBIBOLY, uTO pazpaboranHas CAOY ocHoBaHHas
Ha HEYETKOW JIOTMKE YCTOHYMBa K Jpeidy CTaTUYECKOW XapaKTEpUCTUKH, a CJIEeI0BATEIHHO
yCTOMYMBA K BHEIIHUM BO3JCHCTBUSAMHU U MOKET IPUMEHATHCS Ha Pa3IMYHBIX IPOU3BOJCTBAX, B
JTFOOBIX METEOYCIIOBHSIX.

13 nosyueHHbIX JaHHBIX, CM. pHC.2-4, BUIHO, UTO Jpeid HEJOCTATOYHO BEJIUK JAJIS BKIIOYEHUS
6moka BIIP, u 3a onTMMyMOM CTaTHMYECKOW XapaKTEPHCTUKU YCTpeMiIsieTcsl mouck Omoka OP,
10JaBasi BBIXOJHOM JIOTMYECKUI CUTHAN «OOJbIIOE MOJOKHUTEIBHOE) 10 MOMEHTA JIOCTUKEHMUS
okpecTtHOCTH onTtumyMa. [Ipu Gonee cunmpHOM Aperide, korga ommOka Oymer OoJbIIe Topora
pabotel OP B paboty 3aneiictByercs 610k BITP.

AHaJn3 NOJTY4YEHHBIX PACYETHBIX 3aBUCUMOCTEH MMOKA3bIBAET, YTO MPH (PYHKIIMOHUPOBAHUH
cuntesupoBanHoi CAOVY mpormeccoM ynaBiauBaHus O€H30J1a M3 KaMEHHOYTOJBHON CMOJIBI
oOecrieunBaeTcs YCTOMYMBBIM IOMCK MaKCUMalIbHOW IPOU3BOJUTENILHOCTH OEH30JIbHON
KOJIOHHBI.



