Lenu:

METOAUYECKHUE YKA3ZAHUA
11O OCBOEHMIO JUCHUIIJIMHDBI
«OCHOBBI ABTOMATHU3NPOBAHHOTI'O ITPOEKTUPOBAHUS

OBIIUE CBEJAEHUSA

YCBOCHHUC OCHOB ABTOMATHU3UPOBAHHOIO IIPOCKTHUPOBAHUA CHUCTCM,

MCTOAOB M AJI'OPUTMOB IMOCTPOCHHA U PCAIU3AINN MATCMATHYCCKUX MO,Z[GJIeﬁ Ha
OBM C10XHBIX CUCTCM, aHAJIN3a ITIOJIYYCHHBIX PC3YJIbTATOB.

3amaun:

HaY4YUTb

CTYACHTOB HCIIOJIb30BATH

COBPCMCHHBIC IIPOTPpaMMHLBIC

cpenctBa CAIIP nns moctpoenus u MojenupoBaHuss Ha OBM Marematuueckux
MOJIEJIEN CUCTEMBI PA3JIMYHON CIIOKHOCTH.

KomnereHuun, JOCTHKEHUE KOTOPBIX TUIAHUPYETCS MO 3aBEPUICHUU H3YUYCHHS
Kypca (cM. Tab:. 1):

Tabnuna 1

Ne | KommiereHnus YpoBeHb OBlaiCHUA

/1

1. |OIIK-5 cnocoGHOCTBIO K OCBOCHHUIO HOBBIX |3HATH: MPOTPAMMHBIE TIPOTYKTHI
00pa31oB NPOrpaMMHBIX, TEXHUYECKUX MIPOEKTUPOBAHUS CUCTEM YIIPABICHHUS;
CpeACTB U MH(POPMAITMOHHBIX TEXHOJIOTUH | yMETh: UCIIOJIB30BaTh MPOTPaMMHbBIE

IPOAYKTBI IPOEKTUPOBAHUS, MO/IEIMPOBAHNS,
CHHTE32 U UICHTU()UKALUN CUCTEM;

BJIaJI€Th. HABBIKAMM HCIIOJIb30BAHUS
MIPOrPaMMHBIX CPEJICTB JJIsl PELLICHUs
IIPAKTUYECKHX 3a/1a4.

2. |TIK-9 criocobHOCTBIO pa3pabaThiBaTh 3HaTh. OCHOBHBIE JTAlbl TPOEKTUPOBAHUS
ACKU3HbIE, TEXHUUECKHUE U paboune MPOEeKThI | MOJIeTe KOMIIOHEHTOB CUCTEM,;
YIPaBJIAIONINX, HABUTAIIMOHHBIX U YMETh: PEaN30BbIBATH METO/IbI U AITOPUTMBI
AIIEKTPOIHEPTETUYECKUX KOMILIEKCOB CHUHTE3a B IPOTPAaMMHBIX KOMILIEKCAX;
JIeTaTeNIbHBIX aNMapaToB C UCIOJIb30BAaHUEM |BIIa/I€Th: HABBIKAMH pa3pabOTKU KOMIIOHEHTOB
MaTeMaTUYeCKOT0 MOJEIUPOBAHUS U CHCTEM.

CPEACTB aBTOMATH3AIIMH TPOSKTUPOBAHUS

3. |TICK-9.1 criocoOHOCTRIO TPOSKTHPOBATH 3HaTh. OCHOBBI aBTOMATHU3UPOBAHHOTO
CHCTEMBI yIIpaBJIEHUs IBUKEHUEM MPOEKTUPOBAHUS CUCTEM YIIPABICHUS
JIeTaTeIbHBIX alnapaToB Pa3IMYHOrO Ha3HAYEHUS;

YMETh. IPUMEHSITh MaTeMaTHUECKUH arnmapar
JUIS IPOEKTUPOBAHUS CUCTEM YIIPaBJICHMUS,
BJIAJI€Th. POTPaMMHBIMU CPEICTBAMU
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS
CHCTEM YNPaBIECHUS




COAEP KAHME JUCLHUITJIMHDBI

JucuuminHa BKIIIOYaeT B ce€0s1 OJUH pa3Jiell, KOTOPbIA CBEACH B Ta0IUILy 2.

Tabnuna 2
OO6beM ayTUTOPHBIX 3aHSATUH 110 BUJAM B
Ne HaumeHnoBanue pa3aenoB IUCHUTUIMHbI Jacax
paszznena
Bcero JI 113 JIP
1 OcHOBBI aBTOMATU3UPOBAHHOTO 48 39 0 16
MIPOCKTUPOBAHUS
JEKLIIAA
[TpoBoauTcs 7 nexuuii o61mM 00bEMoM 32 yaca (Tada. 3).
Ta0muna 3

Ne | Ne Koan-

JeK- | paz- HaumeHnoBaHue Wi KpaTkoe coaepKaHUe JIEKIIMOHHOTO 3aHATUS BO
11U | e 4acoB
0630p nutepatypsl o ocHoBam CAIIP. CAIIP kak 0OBEKT MPOEKTUPOBAHUS.

1 1 |OcHoBHble mOHATUS © omnpeneneHus. CTaaud W ATanbl TPOSKTUPOBAHUSA| 2
[TpuHIMIIBI CO3/IaHUS U CTPYKTYpa
Bunet  obecrnieueHusi:  TEXHUYECKOE,  MaTEMaTHUeCKOe,  IPOrpaMMHOE,

9 { |[THTBACTHYECKOE, MH(OPMALlMOHHOE, METOJUYECKOE U OpraHU3aLMOHHOE. 9
ACIEKTbl TPOEKTUPOBAHMS M HOPMATHUBHO-TEXHHUYECKHE JIOKYMEHTHI IO
pazpadotke CAIIP.

ABTOMAaTU3UPOBAHHBIM CHHTE3 CHCTEM YIPABIEHUS BO BPEMEHHOW 00JacTH

3 1 |kOpHEBBIM METOJOM MO 33JaHHOMY KPUTEPUIO KauecTBa C MPOU3BOJIBHBIM| 6
3a/IaHHEM BUJA M BKIIFOUCHUS KOPPEKTUPYIOIINX CBSI3EH.

4 1 MeTtoapl pelIeHHs] CHUCTEMOTEXHMUYECKHX 3aJad B TEOPUU MPOCKTUPOBAHUS 5
ABTOMATHU3UPOBAHHBIX CHCTEM.

5 1 Vcnonp3oBaHue Teopuu rpadoB Ui MOCTPOEHUS MaTeMaTHYECKUX MoJelen 6
CHUCTEM, 33JIaHHBIX COOTBETCTBYIOUIUMU CTPYKTYpPaAMHU.

[IporpaMmMHOe  obOecrieyeHHE 1O aBTOMAaTU3UPOBAHHOMY  HCCIEIOBAHUIO

6 1 |MaremMaTW4yecKMX MOJENEH CHCTEM pa3IMYHON CIIO)KHOCTH, TIIOJIy4eHHBIX c| 6
MCIIONIb30BaHUEM TeopHH rpadoB.

7 1 3HakoMCTBO ¢ mporpaMMHbiMu Komruiekcamu CAIIP u mepcrnektuBamMu HX 4
[Pa3BHUTHSL.




JIABOPATOPHBIE PABOTbI

[TpoBoautcs 7 mabopaTopHbIX padboT o0mmM 06bEMOM 16 yacos (Tabd. 4).

Tabmuua 4

No | Ne Koz-

3aHs- | pas- HaumeHnoBanue minm KpaTtkoe cojepkanue 1adopaTopHOi paboTs BO
TUA | Jena 4acoB

1 1 CTflTquCKHﬁ pacuer HHHeﬁHblvx u ?EUII/IHGIZHBIX CHCTEM yNpaBICHWA 1pH|
NEHCTBUM BO3MYILIAOIINX BO3JCHCTBUM HA CUCTEMY

2 1 ABTOMAaTU3UPOBAHHBIM CHUHTE3 M aHAJIU3 CHCTEM YIPABJICHUA C YKECTKUMU 5
KOPPEKTUPYIOLIUMU CBA3SIMH.

3 1 ABTOMAaTU3UPOBAHHBIN CUHTE3 M aHAJIU3 CHUCTEM YIIPABJIECHUS C JKECTKUMHU U 5
MHAMUYECKUMHU IIPOU3BOJIBHBIMHA KOPPEKTUPYIOIIUMH CBA3SIMHU.
ABTOMaTU3UPOBAHHOE HCCICNOBAaHUE MATEMAaTUYECKUX MOJECIEH CHCTEM

4 1 |pa3nu4HO# CIOKHOCTH 0€3 TOTOJIOTMYECKUX BBIPOXKICHUN U C PE3UCTUBHBIMH| 2
BBIPOXKICHUSIMU.

5 1 MoenMpoBaHHE W UCCIEAOBAHHE MOJEIEH HEIUHEUHBIX CTAalMOHAPHBIX 2

CHUCTEM

ABTOMAaTU3MPOBAHHOE HCCIEIOBAHUE MAaTEMAaTHYECKUX MOJENCH CHCTeM
6 1 |pa3nmu4HO CIOKHOCTH C JIOOBIM BHAOM TOIOJOTHYECKUX BBIPOXKICHHHA:| 3
PE3UCTHBHBIMU, EMKOCTHBIMU ¥ HHAYKTUBHBIMH.

[TakeTs! IMPUKJIAAHBIX IIpOrpaMm MOJACIUPOBAHUA U HCCICAOBAHHA CIIOKHBIX 3

7 1
CHUCTEM
MeToanyecKkue yKa3aHusl 0 BbINOJHEHUIO JJAa00PaTOPHBIX padoT
JlabopaTopHbie paboThI MPEACTABIISIOT coboit peuieHue 3aaa4

ABTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUS KOHKPETHOW MCXOJHOM CXEMBI CHCTEMBI B
MPOrpaMMHBIX MPOAYKTaX MOAENUpPOBaHUA. [l BBIMOJHEHUS KaXAOW 3aqadyu
HE0OXOJMMO COCTABUTh MaTEMAaTHUYECKOE OMUCAHUE 3aJJaHHON CUCTEMBbI, BHITOIHUTD
MIPOCKTUPOBAHUE B NPOrPAMMHBIX MPOAYKTAaX MOJAEIUPOBAHUS U IPOBECTH
CpPaBHUTENbHBIA aHAJIW3 3HAYEHUU MapaMeTpoB, MOJTYYEHHBIX TEOPETHUECKH, CO
3HAUYCHUSAMHM TapaMeTpOB, KOTOpPbIE TOJYYEHbl B MNPOAYKTaX MOJEITUPOBAHMUS.
BrlnonHenune 3aiaHuii MO3BOJIAET NMPUOOPECTH HEOOXOIMMBbIE HABBIKM M YMEHUS
paboThl B NPOAYKTAX MOJCIUPOBAHMS W NPOEKTUPOBAHHUSA, a TAKXKE OBIAJETD
COOTBETCTBYIOIIMM MaTEMaTHUYECKUM alnaparoM TEOPUM CHUCTEM JJisi BBINOJIHEHUS
pacdeTHO-Tpaduueckoil paboThI U JIJIsl TOJATOTOBKH K 3a4eTy.

CAMOCTOATEJIBHASA PABOTA CTYJAEHTA

Kaxx b1l CTYZI€HT CaMOCTOATENBHO BBIMOIHSAET padoTy (cM. TabiI. 5):

Tabmuna 5
Bremonnenune CPC
Kon-
Bun paboTe! 1 conepkanue 3aqaHust Cnucoxk nmureparypsl BO
4acoB
Brimonnenue pacueTHo-rpaduueckoit paboThl. OcHoBHas nuTeparypa —
[IpoekTupoBaHre W MOAETUPOBAHHE B CIEUUATM3UPOBAHHBIX | 1. 56
IIPOrPaMMHBIX ~ MPOAYKTaX CHUCTEMBl IO DKBHUBAJIEHTHBIM | JlomOIHUTENBHAS
cxemam. CoriacHO  BBIIABaEMOr0  KaXJIOMYy  CTYACHTY |JmTepatypa - 1-9.
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WHIUBUAYAIBHOTO TEXHUYECKOTO 3aJaHUsl OCYIIECTBISETCS
MIPOCKTUPOBAHUE u MOJEIIUPOBAHUE KOHKPETHBIX
HecoBIaarmux cucreM, opopmienue coriaacHo CTIT IOYpI'Y
paboThI U ee 3alIuTa.

[ToaroroBka k 3auery OcnoBHas nuteparypa 1 4

IHACIIOPT ®OHJA OHEHOYHLIX CPEACTB

Cnucok OIeHOYHBIX CPEJICTB MPEJCTaBJICH B Ta0I. 6.

Tabmura 6
Bu

Hanmeno- A

KOHTposrst|  NeNe
BaHUE KonTtponupyemas kommnerenuus 3Y Hbl .

(BKITIOYas | 3a1aHUN

pas3zennon .
TEKYIIUN)

Bee OIIK-5 crnocoOHOCTBIO K OCBOCHHIO HOBBIX 00pa3IioB
[IPOrPaMMHBIX, TEXHUYECKUX CPEJICTB U HHPOPMAIIHOHHBIX 3auer 1

a3aCJIbL o
pasit TCXHOJIOTNH

[1K-9 ciocoOHOCTBIO pa3pabaThIBaTh 3CKU3HbIE, TEXHUYECKUE U
Bee pabo4re MPOEKTHl YIPABISIONINX, HABUTAIIMOHHBIX U
HIIEKTPOIHEPTETUIECKUX KOMIUIEKCOB JICTATEIBHBIX allapaToB C 3auer 2
MCII0JIb30BAHUEM MaTEMaTH4YECKOTO MOJICTIMPOBAHHUS M CPEACTB
aBTOMaTU3allu IIPOCKTUPOBAHUA

pa3aciibl

Bece |[ICK-9.1 cnocoOHOCTBIO MPOEKTUPOBATH CHCTEMBI YIIPABICHUS

3ayer 3
paszenbl [IBHYKEHUEM JICTATEeIIbHBIX alapaTroB

THUITIOBBIE 3AJJAHUA, ITPOUHEAYPbI TIPOBEJIEHUSI,
KPUTEPUU OLUEHUBAHUA

1. 3auger
Ilpoyedypa nposeodenus
B Havasme cemecTpa CTYAEHTY BBIAE€TCS pacueTHO-Tpaduyeckoe 3aJaHue,
KOTOPO€ OH JIOJKEH BBINOJHUTH, O(QOPMUTH PEIICHHE COTJACHO CTaHIapTaM WU
MpeAcTaBUTh oTueT. KpoMe Toro, CTyJIeHT MUCbMEHHO OTBEYAET HA BOMPOCHI.
Kpumepuu oyenueanus
3aumeno: MpaBUIbHBIM OTBET HE MEHEE, YEM Ha 2 BOIpoca.
He 3aumeno: oTBeT MeHee, yeM Ha 2 BOIpoca.

Ilpumep

3ajaHue Ha pacyeTHO-TpauuecKyo padoTy:

1. Ha ocHoBe cucreMbl au@depeHIManbHbIX M alreOpanyeckux ypaBHEHUI
MOCTPOMTE CTPYKTYPHYIO CXEMY CUCTEMBI U MPOBEAUTE CUHTE3 PETYJIATOPA.

2. 11t CTPYKTYpHOH CXEMbl CHUCTEMbl BBINOJHUTE MJICHTU(PUKALUIO BO
BPEMEHHOM 00JIaCTH Ha OCHOBE BBIXOJJHOTO CUTHAJIA CUCTEMBI.

3. BolmonHWTe  TPOEKTUPOBAHME  TOJB30BATENIbCKOTO  HHTepdelica B
IIPOrPaMMHOM TPOAYKTE, HPH IMOMOIIA KOTOPOIO IOJb30BATENIb CMOXET 3a/1aTh
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Ha4aJIbHBIC TIapaMCTpPbl CHUCTEMblI MW IIOJIYUYUTb PC3YyJIbTAaT MOACIMPOBAHUA B
AUAaJIOTOBOM OKHE.

KoHTpoJibHBIE BOMPOCHI:

1. Ha3zHaueHne aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHUS

2. Ha yém 6a3upyercs aBTOMAaTU3UPOBAHHOE MTPOCKTUPOBAHKE?

3. UTro moayuusio pa3BUTHUE B KOHKPETHBIX TEXHUYECKUX JUCUUILIMHAX JUJIS
ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS?

4. UYrto mONy4YWSIO pa3BUTHE B  BBIYUCIUTEIBHOW  MaTreMaTHKE IS
ABTOMATU3UPOBAHHOTO MIPOCKTUPOBAHUS?

5. Uto Takoe mpoeKTupoBaHue?

6. HazoBuTte 3 Tuna npoeKTUPOBAHHUS

7. UTo Takoe MPOEKTHOE perieHue?

8. Uto Takoe pe3ysbTaT IPOCKTUPOBAHUS?

9. Uto Ha3bIBaE€TCS MPOECKTOM?

10. [IpoekTHas npouemypa

11. IIpoexTHas onepaius

12. Kak pa3iensroTcsi BBIMOIHEHUE TPOESKTHBIX PadOT?

13. Ha3oBuTe KOJIMYECTBO CTAIMI HPH MPOESKTUPOBAHUU 110 BPEMEHH?

14. Kakue 3Tanbl BEIACIAIOTCS IPU CO3/IaHUU HOBBIX 0OBEKTOB?

15. Kakue craguu oonequnaset starnr HUP?

16. Kakue craauu oobeauuseT 3tan OKP (ONbITHO-KOHCTPYKTOPCKUX padoT)?

17. Kakue craguu o0beIUHSET 3Tal pabovyero NpoeKTUPOBaHUA?

18. Kakoil wucnonb3yeTcss MOAXOI NpPH paclpeiesieHUud padoT MexAy
MOAPA3AETICHUAMU?

19. HazoBuTe KOHLEMIHMH, KOTOPbIE HCIOJIb3YIOTCS B OJIOYHO-HEPAPXHUUECKOM
noaxone?

20. Kakue BbIACISIOTCS YPOBHU MPU MIPOEKTUPOBAHUU?

21. Yto xapakTepu3yeT TOPU30OHTAIbHBIA YPOBEHB?

22. Yto xapakTepu3yeT BEpTUKAIbHBIN YPOBEHb?

23. Hucxopsiee NpoeKTUpOBaAHUE

24. Bocxopgsiiee NpoOeKTUPOBAHUE

25. Yto takoe CAIIP?

26. HazoBure Bujnl ooecrieuenus CAITP

27. Xapakrepuctuka Buj1oB ooecneuenuss CAIIP

28. Knaccuduxanus CAIIP no o0bexkTaM NpoeKTUPOBAHUS

29. Knaccuduxanus CAIIP no ypoBHIO aBTOMaTU3HUPOBAHHOTO TPOESKTUPOBAHUS.

30. Knaccudpukamuss CAIIP 1o KOMIUIEKCHOCTH aBTOMAaTHU3UPOBAHHOTO
npoexktupoBanus (All).

31. Knaccuduxarus CAIIP no BeIlTycKaeMoi TPOSKTHOM TOKyMEHTAITUH.

32. Uro obecneunBaet noacucrtema CAITP?

33. Kimaccudukanus moacucrem CAIIP o HazHaueHU10.

34. ITpunnunst co3nanust CAIIP.

35. [IpoekTHas mpoleaypa: OJHOBAPUAHTHBIN aHAIIN3.
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36. [IpoekTHas npolieaypa: MHOTOBAPUAHTHBIN aHAJIN3.

37. IlpoexTHas npoueaypa: OJJHOBAPUAHTHBIN CUHTES.

38. [IpoekTHas npoleaypa: MHOTOBAPUAHTHBIN CUHTE3.

39. Ha3oBuTe TUIHYHYIO MOCIIEI0BATEIBHOCTh IPOEKTHON IPOLIEAYPHI.

40. WMpes meroma aBTOMATU3UPOBAHHOTO CHHTE3a JIMHEHMHBIX JIUHAMUAYECKUX
CUCTEM KOPHEBBIM METOJIOM BO BPEMEHHON 00JIacTH.

41. CuHTE3UPYEMOE U KEIAEMOE XapAKTEPUCTUUECKOE YPABHEHUSI.

42. Konu4ecTBO ciaraeéMbIX IpH PaCKpPBITHH OMPEAEIUTENS N MOPSAKA.

43. CymHOCTh METOJA PACKPBITHSI ONMPEAESIHUTENISA N MOPSAAKA PU HUCIOIb30BAHUH
BTOPBIX UH/IEKCOB.

44. IlpencraBneHue 3neMeHTa MaTpulbl A NP aBTOMaTU3HMPOBAHHOM CHUHTE3E
apaMeTpOB KOPPEKTUPYIOIIMX LEMEH.

45. Craruueckass M JUHAMUYECKass KOPPEKTUPYIOIIAsl CBS3b IO IOJIOKEHUIO,
CKOPOCTH U YCKOPEHUIO JJI1 BBIOPAHHOTO TUIIA OOBEKTA.

46. Ormpenenure MaKCUMaJIbHOE YHUCIO CHUHTE3MPYEMBIX NApaMETPOB IS
JTUHAMUYECKUX KOPpEKTUpYIoNuX 3BeHbeB nopsaka (0/1, 1/1,1/2,2/2).

47. YUTto Takoe CHMMBOJINYECKUM MHOYKUTEIb IPU 33JaHUU AJIEMEHTAa MaTpHULbl A
IIPY aBTOMAaTU3UPOBAHHOM CHHTE3€?

48. IlocnemoBaTrenpHOCTh JACUCTBUU NPHU IOJYYEHUU XapaKTEPUCTHYECKOTO
YPaBHEHUS C UCIOJB30BAHUEM IIYHKTA IPOrPaMMBbI — PACKPBITUE OIIPEIECITUTEIS.

49. IlocnenoBaTenbHOCTh AEHCTBUM IIPU IOJYYEHHH XapPAKTEPUCTUYECKOTO
YpaBHEHUSI C  HCIOJb30BAaHWEM  IyHKTAa  NOPOrpaMMbl  —  MOJy4YEHUE
XapaKTEPUCTHYECKOTO YPAaBHEHUS PACKPBITHE ONPEAETUTENS.

50. MakcuMampHOE YHUCJIO CHHTE3UPYEMBIX IAPAMETPOB IIPH  CHHTE3E
KOPPEKTUPYIOIIUX YCTPOICTB B pealIN30BaHHOMN MpoOrpaMMme.

51. Meroguka nosnydyeHus: TpeOyemMol mnepenaroyHor (yHKIMH MO HM3BECTHOMN
JIMHENHOU CTPYKTYPHOM CXEME.

52. Kak 3agaeTcss JOMUHAHTHBIA KOPEHb IIPU CUHTE3€ CUCTEMBI?

53. Metonrka aBTOMaTU3MPOBAHHOIO CHUHTE3a KOPPEKTUPYIOIIUX YCTPOMCTB MO
IIporpamMmme mociie ONpeaeaeHUsI MaTPULbI A C CHMBOJIMYECKUMU MHOXHUTEIISIMH.

Pewenue.

Nmeercs peanbHas cuCTeMa, Ha BXOJ KOTOpOW moAaéTcss CTaOMIBHOE
HanpsbkeHue U, paBHoe 1 B. YpaBHeHHs, ONUCHIBAIOIIME MPOLIECCH pPeaTbHOM
CUCTEMBI, UMEIOT CIICTYIOIINI BU!

TU, +K,U, =K,U-U,,

U,+T,U, =K,U,.

Torga st KaKI0T0 YpaBHEHUS B JIEBOM YacCTH ypaBHEHUS! HEOOXOAMMO OCTABUTh
TOJILKO CTapIIyt0 MPOU3BOIHYIO U BBIMOJIHUTH MOACTaHOBKY S = d/dt.



CTpykTypHas cxeMa CUCTEMBI CTPOUTCS IMyTEM peasn3aIiii KaXJa0ro ypaBHEHUS
Opy TIOMOIIM CYMMHUPYIOIIUX OJIOKOB W HHTErpatopoB. [lojcraBuB 3HaYCHWUS
napametrpoB Kn=0,5, Knn=10, Ks=0,2, Tn=10, 75=0,4, Oynet mosy4yeHa ciaeayroias
CTPYKTypHas cxema (puc. 1) u BeIXoJIHOH Tporiecc (puc. 2):

1 1

02 e

S S
L o

Puc. 1. CtpykTypHas cxema UcClielyeMOl CUCTEMbI

0.6

0.4

0.2

-0.2
0 20 40 60 80 100

Puc. 2. Beixon cucteMsl
Jlns mpoBeneHHusT MACHTU(GUKALMK HA CTPYKTYPHYIO CXeMy J00aBiseTcs
KOMITapaTop M 3aJ1al0TCsl HEM3BECTHBIE apaMeTpsl (puc. 3):

1 1

~ Pl ) — ——[p2a

S S
L e

Puc. 3. CtpykrypHas cxema CUCTEMBbI JIsl POBECHUS UACHTUDUKAITIT
B pesynbprare moisydyensl 3HaueHus napameTpoB 0,4 u 0,2, 4TO COOTBETCTBYET
HMCTUHHBIM 3HaueHUsIM. CpeIHEeKBaIpaTUYHOE OTKJIOHEHUE cOCTaBUIIO ().
3. B mnporpaMMHOM MpOAYKTE BBIMOIHAETCS CO3JAaHUE TOJIb30BATEIBCKOTO
uHTepdeiica, B KOTOpOM Obl MMeNach BO3MOXKHOCTh 33JIaHWS HAYaJIbHBIX 3HAUYCHUMN
MapaMeTPOB CUCTEMBI, JAJ€€ BBINOJHIOCh MOJEIUPOBAHNUE CUCTEMBI U PE3YIIHTATHI

oToOpakanuck Ha ¢popme (puc. 4).
nmngms - - — - Te— &‘é

MapameTpb! PeaynbTarhb!

KoHtponnep

Koagpgunyment OC 2

MUHUManNbHBIA TOK 0.004
MakcumanbHbIi TOK 0.02 ,
Ycunutens Conporusnetue R1 1000 "NIarcwan AN CHOPOCTS ROpINET TR T T
ConpoTusneHue R2 80000 Y =05x e, F=1110"H
Conpotusnerue R3 2000
Conpotusnetue R4 15000
Emkoct C 0.004

aMn

Mwapocucrema

MnyHxep

et TAKCHMATRNOE MEPEMICHICHNE AIEKTPOTOR: NTRKCH AT HOE TEMTEPATY A B HEWH:
Y, =7n T, =1600°C

Puc. 4. Uarepdeiic moyp3oBarens
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YYEBHO-METOINYECKOE U UHOOPMALMOHHOE
OBECIIEYHEHUE JUCIHUIIJIMHbI

@) OCHOBHAs TUMepamypa.

1. bypenok, B.M. Maremarnueckue MeTOABI M MOJEIH B  TEOPHUHU
uHpopMaliMoHHO u3MepuTeNbHBIX cucteM / B.M. bypenok, B.I'. HaiineHos,
B.W. IlomskoB.— M.: U3nareasctBo Jlans, 2011.—416 c.

0) 0OnoIHUMENbHAS TUMepamypa:

1. IMluxkuna, I'.A. Marematndeckre MOJEIH TEXHOJOTHYECKHUX OOBEKTOB: yueol.
nocobue 1o kypey "MoaenupoBanue cucrem ynpasinenus” / I'. A. [lukuna ; mox pex.
A. B. AugpromuHa; Mock. 3Hepr. uH-T (TexH. yH-T), 2007. — 299 c.

2. Hopenkos, W.II. ABromaTtu3upoBaHHble HWH(OPMALMOHHBIE CHUCTEMBI. TeKCT
yuae0. nmocooue o HanpasieHuro 230100 "NMudopmatuka u Beruuci. texuuka" / . I1.
Hopenkos. - M.: M3natensctBo MI'TY um. baymana, 2011.

3. HopenkoB, MW.II. Benenne B aBTOMAaTU3UPOBAHHOE MPOEKTUPOBAHUE
TEXHUUYECKUX YCTPOUCTB U cucteM. Yueb. [locobue / N.I1. HopernkoB.—M: Briciias
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