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BBEAEHHUE

N3BecTHO, 4TO Yallle BCEro, HHHOBALIMU POYKIAKOTCS Ha CTBHIKE PA3JIMYHBIX TEXHO-
joruit u Hanpasienui [1]. [Toaromy qucrummimHa « ABTOMAaTH3UPOBAHHBIC CHCTEMBI pe-
rynupoBanus Tuapo- u mHeBMocucteM (I'TIC)» 3anmmaeT kinrodeBoe MecTo B mpodrie
«/IHHOBAIMKM B IPOMBIIUICHHOCTHY 10 HAIIPaBJICHUIO MOATOTOBKU OakaiaBpoB «HHO-
BaTHUKa», T.K. CHHTE3UPYET B ce0e 3HaHUS, OJyYECHHbIE CTYI€HTAMHU M0 IPYTUM JUCLH-
IMHaM — «I'uIpaBInYecKue U THEBMOMEXAHUYECKUE CUCTEMBI B MTHHOBAIMOHHBIX MPO-
€KTax MalIMHOCTPOECHUS», « Teoprs U cUcTeMbl ypaBiieHUs», «CpeacTBa 3IeKTpOaBTO-
MAaTHKA MHHOBAMOHHBIX NpoeKTOB ['TIC», «IlnannpoBanne n opraHuszanus dKCHEPH-
MeHTa». KpoMe Toro, nucuuiuivHa sBisercs 0a3oBoi Jyist BeinoiaHeHus: BKP.

JIuCcUHIUIMHA COCTOUT U3 IBYX Pa3/elIoB — « AHAJIONOBBIE CUCTEMBI aBTOMAaTHYE-
CKOT'0 PETYJIMPOBAHUD» U «JIMCKpETHBIE CUCTEMBI aBTOMAaTHUECKOTO YIIpaBIeHUs». Dak-
TUYECKH, JUCKPETHYIO CUCTEMY aBTOMATUUYECKOI'O YIPABJICHUS LUKIOBBIM TMAPO- WIH
ITHEBMOIIPUBOZOM MOKHO PaCCMAaTpUBATh KaK CHCTEMY aBTOMAaTUYECKOTO PETyJIMpOBa-
HUsI, B KOTOPOU PEryJIUPYEMBIM MIAPAMETPOM SIBJISICTCS MOCJIENOBATEIBHOCTD BBITIOJIHE-
HUS omnepauuil. ITOT pa3fen sABIsIeTCs OCHOBHBIM. [lo HEMY mpemycMoTpeHa KypcoBas

pabora.



1 Conep:kanue KypcoBoi padoThbl.

Tema kypcoBoit pabotbl — «CrucTeMa aBTOMaTHYECKOTO YIPABICHUS IIUKIOBBIM
MHEBMAaTUYECKUM NpuBoioM». KypcoBasi paboTa MOKET BBITIOIHATHCS 1O TUTIOBOMY WJIH
M0 MHIAUBHIYaJbHOMY 3aJlanuio. NHIUBUYyallbHOE 33JJaHUE COCTABIISIETCSI HA OCHOBE
BKP, Tema nomxkHa ObITh corjlacoBana ¢ pykoBojautesiem BKP.

KypcoBas paboTa coCTOUT U3 CAEAYIONIUX Pa3/IETOB:

BBE/JIEHHE.

1 Pa3paboTka TEXHHYECKOTO 3aJaHHs Ha CO3JaHWE aBTOMATU3MPOBAHHOW CH-
CTEMBI yIpaBJICHUS.

2 PazpaboTka mynbTa (maHesan) yrupaBieHus: 000pyA0BaHUs C aBTOMATU3UPOBAH-
HOM CUCTEMOM YITPABIICHHS.

3 Pa3paboTka mukiIorpaMmbl paboThl aBTOMAaTU3UPOBAHHON CHUCTEMBI yIpaBJie-
HUSL.

4 Pa3zpaboTKa MaTeMaTH4YECKOro (JIOTHYECKOr0) OMUCaHUs PabOThl aBTOMATHU3H-
POBAHHOW CUCTEMBI YIIPABJICHUS.

5 PazpaboTka ynpasistonieit mporpaMmmMbl aBBTOMAaTU3UPOBAHHOM CUCTEMBI YITPaB-
JICHUSI.

6 Pa3paboTka cxeMbl 2JIEKTPUYECKOW MPUHIUITUAIBLHOM aBTOMATU3UPOBAHHOM
CUCTEMBbI YIIpaBJICHUS.

3AKJIIOYEHUE

CIIMCOK UCTIOJIb30BAHHBIX NCTOUYHUKOB

KypcoBble pabOThl, BBINOJHAEMbIE IO HWHAUBUIYyAIHHOMY 3aJaHUIO0, TaKXKe
JIOJDKHBI coZiepKaTh pazaen «O030p aHAIOTOB U MPEJIOKEHUS 110 peau3alii HHHOBA-
IIHOHHOTO MPOEKTAay, BHIMOJHAEMBIN CTYJIEHTOM CaMOCTOATEIIHHO.

Kpome Toro, kypcoBasi pabota BKJIO4aeT 2-3 aucTa rpa@uueckoi 4acTu: cxema
MHEeBMaTHYecKas (TuApaBiIndecKasi) MPUHIIMIIUAIIbHAS M CXeMa AJIEKTpUYecKast IPUHIIN-

IIuaJibHasd.



2 Tunosoe 3aaaHue.

BapuaHT TUnoBoro 3agaHus BBIOMpAETCs MO MOCIEIHUM JIBYM LM(paM HOMepa
3a4€THOM KHMKKH 110 Tadimue 1.

OOBEeKTOM aBTOMATH3AIUH SIBISETCS MHEBMATUYECKUI MPUBOJ, COCTOSIIUN U3
JIByX IMHEBMAaTUYECKUX LMJIMHAPOB, YIPABIISIEMbIX IMHEBMATUYECKUMU pPACIpEACIUTE-
JISIMH C 3JIEKTpoynpasieHueM. Tun pacnpenenutens ykazan B cronouax S u 6 (P1, P2).
Kpome TOro, mHeBMOINpPHUBOJ IOJKEH OOECIeYMBaTh BO3MOXKHOCTh PETYJIMPOBKU H
HACTPOWKHU CKOPOCTEN XOJ0B, YKa3aHHBIX B cTosOnax 3 u 4.

Cucrema yripaBieHus IPUBOAOM JI0JHKHA 00€CIIeYynBaTh padoTy B TPEX PEKUMAX:
aBTOMAaTHYECKOM, aBapUIHOM, PEKUME HETIOCPEACTBEHHOTO PYYHOI'O YIIPABJICHMUS.

[uknorpamma paboThl B aBTOMaTHYECKOM PEKUME 3aaHa B CTOJIONE 2, COCTOs-
HUE [WIMHAPOB B aBapUiHOM pexxume — B ctondue 10. B pexxume pydHoro ynpasieHUs
Ka)K710€ COCTOSIHUE HMIMHIpa (TIO3ULIKS paCIPEIEIUTENS ) TOJKHO BKIIFOYATHCS COOTBET-
CTBYIOIIMM 3JIEMEHTOM Ha MaHEJU YIPABICHUS.

Cucrema ynpaBlieHUs TaKKe JODKHA 00ECIIeUnBaTh PErYJIUPOBKY U HACTPOMKY
BBIJIEP’KEK BPEMEHH (B aBTOMATHYECKOM PEXHUME), YKa3aHHBIX B CTOJIONAX 7 U 8.

Cucrema yrnpaBiieHuUsl TOJKHA ObITh CIPOEKTUPOBAHA HA OCHOBE MPOTPAMMHUPY-
emoro sorunueckoro kourposuiepa (IIJIK) unu nporpammupyemoro pene (I1P), ykazan-
HOTO B cronbue 11 u ucnosib30BaTh KOHEYHBIE BBIKJIIOYATENH, TUIl KOTOPBIX YKa3aH B

croJione 9.



Tabnuua 1 — BapuaHThl TUIOBBIX 33J]aHUI Ha KypCOBYIO paboTy.

Ne Perynu- Hac-  |Pacnpene-| Perynu- | Hac- Pexxum | PexomeHnnyema-

Bap. ABTOMaTHuecKuil uKt poBka? | Tpoiika® | nurenu® | poska’ | Tpoiika® | BK*| «Asap. AMOJIEITh
cKopoctH | ckopoctd | P1 | P2 |BpeMeHH | BpeMeHU CTOID» TJIK (ITP)°

1 2 3 4 5] 6 7 8 9 10 11

00 | i+ BI, I+ II-, B2, I2-, I+ II- |+ 01-| 2+ |M| M| BI B2 | I3 |II-12- |LOGO 24

01 |+, 12+ B, I0l-, LI+ B2, 1[2- Ll- |11+ 1I-| 12- | M| b B2 Bl | 2 |1l 12+ |LOGO 24RC

02 |1+ [1-, 112+, B, 1+ I[1-, B2, I2-| I+ |IR+12-| b | M | B, B2 - M |11+ I2- |DVP-ECR3

03 | LI+, BI, II- 12+ LI+ I[2-, B2, ILl-| 11- |IR2+12-| b | b - BI,B2 | N |IlI+ 2+ |DVP-ECT3

04 |11+, 12+, Bl, 112-, B2, I2+ II-, L2-| I+ I+ | M| 3 Bl B2 P | 1Il-,112- |OBEH ITP200-24

05 | L1+, 112+, BI, I1l-, B2, I[2-, I+ L-| I+ - | b | 3 B2 Bl P |Il-, 112- |LOGO 24

06 | L1+, 12+, [{I-, BI, I+, B2, I2-, L[I-| 1I- 2+ | 3| M |BI,B2 - T3 | I0l-, 2+ |LOGO 24 RC

07 |1+, I1-, 112+, [[1+, BI, I1-, B2, I2-| Il- m- | 3| b - BI,B2 | I2 | IlI+ [2- |DVP-ECR3

08 | LI+, Il-, BI, L2+ I+, 112-, B2, II-|Ll+ 1I- 3] 3 Bl B2 | M |1+ II2+ |DVP-ECT3

09 |I[1+ L2+ [12-, B1, L2+, B2, 1i1-, 1I2- +HIR-|M | M | B2 Bl N | 1IIl-, I+ |OBEH ITP200-24

10 |1+ BI, 12+ I[(1-, B2, 112-, L+ I[I- |2+ []2- M| B | BI,B2 - N |11l I2- |LOGO 24

11 |11+, 12+ B1, I1-, L1+, B2, 112-, Ll- |11+ 1-| 12+ | B | M - BI,B2 | P |III-, 12+ |LOGO 24RC

12 |11+, 11~ 12+ BI, I+ II-, B2, I2-|[I+I1-| I2- | B | B Bl B2 | I3 |1+ I2- |DVP-ECR3

13 | 01+, B1, II1-, 112+, I{1+, 112-, B2, IIl1- |L{1+, 112+ 112- M| 3 B2 B1 2 | 101+, 112+ |[DVP-ECT3

14 |11+, 12+ BI, 112-, B2, 112+ II-, I2-| 1II- |IR2+I2-| B | 3 | BI,B2 - M |11+ [12- |OBEH I1P200-24

15 |11+, 2+ B1, I[l1-, B2, I[2-, L+ I[1-| I+ m+ | 3| M - BI,B2 | M |I[I-,I2- |LOGO 24

16 | L+, 2+ I01-, BI, 11+ B2, 12, II-| I+ m- | 3| b Bl B2 N |1I-, 12+ |LOGO 24 RC

17 |1l+ 0l-, 2+ 1+ BI, M-, B2, 12-| III- m+ | 3| 3| B Bl P |11+ [12- |DVP-ECR3

18 |1+ 10l-, BI, I+ II+ I2-, B2, IIl-| III- 2- |M| M |BIB2 - T3 | [[1+ 12+ |DVP-ECT3

19 |1+, 2+ 12, BI, 12+ B2, I{I-, I[2- i+ 11-| M | B - BI,B2 | I2 | I+ 12+ |OBEH I1P200-24

20 | 11+, BI, I+ 11-, B2, I12-, LI+ I01- |11+, I{I- B | M| BI B2 | I2 |1I-I2- |LOGO 24

21 | 101+, 112+, B1, 11-, LI+ B2, I12-, Il- I+ 12-| B | B B2 Bl | M |II-, 2+ |LOGO 24RC

22 |10+, 101-, 12+ B1, 11+ I[1-, B2, 12-| 12+ |II+11-| M| 3 | BI,B2 - N |11+ 1[2- |DVP-ECR3

23 |11+, BI, IIl-, 12+ 11+ I12-, B2, II-| I2- |II+1l-| B | 3 - BI,B2 | P |1+ 2+ |DVP-ECT3

24 | 101+, 112+, B1, 112, B2, I+ II-, 12-| I2- |WI+1R2+| 3 | M | BI B2 | I'3 [1I-,12- |OBEH I1P200-24

25 |11+, 12+ B1, IlI-, B2, I2-, I+ II- |2+ 12-| 1I- |3 | B | B2 Bl | I'3 |1I-,I2- |LOGO 24

7




[Iponomkenne Tabuip 1

1 2 3 4 5] 6 7 8 9 10 11

26 | L1+, 12+, I-, BI, LI+ B2, II2-, Ll-| I+ i+ | 3| 3 | BI,B2 - T2 |1I-, 2+ |LOGO 24 RC
27 |11+, 11, 2+ L1+, BI, I[1-, B2, I2-| I2- i+ | M| M - BI,B2 | M | 1[I+ [[2- |DVP-ECR3

28 | 101+, 11-, BI, 12+ LI+ [2-, B2, IIl-| L2+ ml- | M| B Bl B2 N |11+ 2+ |DVP-ECT3

29 |11+, 12+, I12-, B, 12+ B2, I[l-, [I2-| II2- - | 5| M| B2 Bl P |1[l-, 12+ |OBEH I1P200-24
30 | L1+, BI, 12+ 101-, B2, I2-, LI+ III- 1+ 12+ b | b | BI, B2 - P [1I1-,112- [LOGO 24

31 |1+, 12+ B, II-, 11+ B2, 112-, I1I1- |11+ IIl- M| 3 - BI,B2 | I3 |III-, 2+ |LOGO 24RC
32 |1+, 11-, 12+ B1, L1+ IL(1-, B2, 12- 2+ 12-| B | 3 Bl B2 | I2 |1+ I2- |DVP-ECR3

33 |11+ BI, M-, 2+ L1+ I[2-, B2, ILI- |+ Il-| IR+ | 3| M| B2 Bl | M |1+ I2+ |DVP-ECT3

34 |11+, 2+ B, 1[2-, B2, 12+, Ill-, [I2- |10+ 101-| 1I2- 3| B | BI,B2 - N |11+ [12- |OBEH IT1P200-24
35 |11+, 2+, B1, Ll-, B2, I2-, L1+ I[I- |1+ 2+ 1I2- 3] 3 - BI,B2 | N |LI-,1[2- [LOGO 24

36 |11+ 12+ [{1-, BI, L1+ B2, 112, LI- |- 12+| 12- |M| M| BI B2 P | IIl-, 2+ |LOGO 24 RC
37 |11+, 11-, 2+ I+, BI, I[1-, B2, I2-| 1+ 2+ |M| B B2 Bl | I3 | LI+ II2- |DVP-ECR3

38 |11+ [[1-, BI, 12+ 11+ I2-, B2, Ill-| 1+ I2- | B | M | BLB2 - T2 |1+ 12+ |DVP-ECT3

39 |11+, 2+, [12-, BI, 12+ B2, Ill-, [2-| IlI- 2+ | b | B - BI,B2 | M |1+ 12+ |OBEH I1P200-24
40 |11+, BI, 12+ M-, B2, I2-, 111+ I1-| Il- m+ | M| 3 Bl B2 | M |Il-,12- |LOGO 24

41 |11+, 12+, B1, IIl-, 11+ B2, 1I2-, I1-| Il- - | 5| 3 B2 Bl N |1ll-, 2+ |LOGO 24 RC
42 |11+, 11-, 12+ BI, LI+ I[1-, B2, I[2-| I+ I1- 3 | M | BL,B2 - P |11+ I2- |DVP-ECR3

43 |11+, BI, II-, 2+ 101+ I2-, B2, IIl-| 12+ - 3| B - BI,B2 | I3 | I[I+ 2+ |DVP-ECT3

44 | 101+, 12+ B, 12-, B2, I+ II- L[2-| 12+ |+ 101-| 3 | 3 Bl B2 | I2 |1lI-,112- |OBEH I1P200-24
45 |10+, 12+ B1, Ill-, B2, 1I2-, LI+ [I-| 12- |II+II-| M| M | B2 Bl | I2 |II-,2- |LOGO 24

46 |11+, 12+ [1-, Bl, L1+ B2, 12, I1-| 12- |LI+12+| M| B | BI,B2 - M | II1-, 12+ |LOGO 24 RC
47 |11+, 11-, 2+, I+, BI, I[1-, B2, 112-| 12- |WI-IR+| B | M - BI,B2 | N |I[I+ I2- |DVP-ECR3

48 |11+, I1-, Bl, 12+ 11+ I2-, B2, IIl-| 12+ i+ | b | b Bl B2 P | 1[I+ 2+ |DVP-ECT3

49 |11+, 12+ [2-, BI, 12+ B2, I[I-, I2-| 1I2- i+ | M| 3 B2 Bl | I'3 | II-, 12+ |OBEH I1P200-24
50 |11+, B1, L2+ I0l-, B2, I112-, L1+ I(1-| 1I2- i+ | 5| 3 | BI,B2 - I3 | 101-,112- |LOGO 24

51 |11+, 12+, B1, IIl-, 11+ B2, II2-, I[1-| IlI- m+ | 3| M - BI,B2 | I2 |1II-, 12+ |LOGO 24RC
52 | 11+, 1[1-, 12+ BI, I+ I[I-, B2, 112-| III- - 3| B Bl B2 | M |II+ I2- |DVP-ECR3

53 | {1+, B, IIl-, 12+ I[1+ I12-, B2, III- i+ 11-| 3 | 3 B2 Bl N |11+ 2+ |DVP-ECT3

54 |11+, 112+, B1, 1I2-, B2, 112+ I[l-, II2- |12+, II2- M | M | BI, B2 - P |11+ [12- |OBEH I1P200-24




[Iponomkenne TabauIs 1

1 2 3 4 5] 6 7 8 9 10 11

55 | I[1+, 112+, B1, 1l1-, B2, I[2-, LI+ Ll- |11+ I-| IR+ |M]| b - BI,B2 | P |LI-,12- [LOGO 24

56 | L[+, L2+, [[1-, BI, 11+ B2, 12, I1-| 12- |LI+L1-| B | M| BI B2 | I3 |1l-, 12+ |LOGO 24RC
57 |1+, O1-, 2+ L1+, BI, II-, B2, I2-| I+ |IR2+12-| B | B B2 Bl | I2 |1+ [2- |DVP-ECR3

58 | I[1+, [[1-, B1, L2+ L1+ I2-, B2, I{I-|l2+12-| LI1- |M]| 3 | BI,B2 - M | 11+ 12+ |DVP-ECT3

59 | 1+, 12+, [12-, BI, 12+ B2, II-, 1[2-| I+ 2+ | b | 3 - BI,B2 | N |II-,I[2- |OBEH I1P200-24
60 | 1[I+, Bl, L2+ Ll-, B2, I[2-, L1+ L1-| L+ m+ | 3| M| BI B2 N |11, I2- [LOGO 24

61 |11+ 12+, B1, IIl-, 11+ B2, 1I2-, I[I-| 1+ - 3| B B2 Bl P | IIl-, 12+ |LOGO 24 RC
62 | L1+, [[1-, 12+, BI, 11+ I[1-, B2, I2-| 12+ Il- 3| 3 |B1,B2 - I3 | 11+ [12- |DVP-ECR3

63 | [[1+, BI, IIl-, 2+ 11+ I2-, B2, I[l-| II2- ol- |M| M - BI,B2 | I2 |1I+ 2+ |DVP-ECT3

64 | [[1+, 112+, B1, I12-, B2, 12+, I[l-, 1I2-| 1lI- i+ |M| B Bl B2 | M |IIl+ 12+ |OBEH I1P200-24
65 | L[+, 112+, B1, ILl-, B2, I12-, L1+ I(1-| I2- 2+ | b | M| B2 Bl | M |Ll-12- |LOGO 24

66 | L[+, 112+, [{1-, BI, 11+ B2, II2-, II- |+ 11-| 12+ | B | B | BI,B2 - N |1II-, 2+ |LOGO 24 RC
67 | L1+, L[1-, 2+ L1+, BI, I{1-, B2, I2-| 12- |ILI+11-| M| 3 - B1, B2 11+ [12- |DVP-ECR3

68 | L[1+, L[1-, B1, L2+ L1+ I[2-, B2, I{I-| LI+ |ILR2+12-| B | 3 Bl B2 | I3 |1+ 2+ |DVP-ECT3

69 | I[1+, 112+, [12-, B, 12+ B2, I[l-, II2-|I2+112-| 1II- 3| M| B2 Bl | I2 |II+ [12- |OBEH I1P200-24
70 |11+ BI, I+ 11-, B2, I2-, II+ Il-| II- |IR+I2-| 3 | b | BI, B2 - r2 | 11-,12- |LOGO 24

71 |11+, 12+ B1, 11-, LI+ B2, I12-, Il-| I+ mi+ |3/ 3 - BI,B2 | M | I[I-, [2+ |LOGO 24 RC
72 |11+ 01-, 12+ BI, 10+ I1-, B2, I2-| 1+ - |M| M| BI B2 N |11+ 112- |DVP-ECR3

73 |11+, BI, Il-, 12+ LI+ [2-, B2, IIl-| L2+ m- | M| B B2 Bl P | 111+ 12+ |DVP-ECT3

74 |11+, 12+, B, 12-, B2, 112+ I[l-, I2-| IlI- I2- | 5| M | BI,B2 - I3 | 1Il-, 2+ |OBEH ITP200-24
75 |11+, 12+ B1, Ll-, B2, I12-, L1+ I{I-|I{1+ I{1- B | b - BI,B2 | I'3 |1I-,112- |LOGO 24

76 | 1+, 12+, [{1-, BI, I+ B2, II2-, III- 2+ 12-| M | 3 Bl B2 | I2 |1, I2+ |LOGO 24RC
77 |11+, O1-, 2+ i+, BI, I1-, B2, I2-| 12+ |ILI+11-| B | 3 B2 Bl | M |IlI+ I[2- |DVP-ECR3

78 |11+ 11-, BI, L2+ LI+ I2-, B2, I- |+ I0I-| 12- 3 | M | BL,B2 - N | 1[I+ I[2+ |DVP-ECT3

79 |11+, 12+, [2-, BI, 12+, B2, I{l-, 1I2- |12+ 12-| I+, | 3 | B - BI,B2 | P |II-,1[2- |OBEH I1P200-24
80 | I+, BI1, L2+ Il-, B2, II2-, L1+ I[I-| I+ |IR2+12-] 3 | 3 Bl B2 P |1I-,112- |LOGO 24

81 |11+, 12+, B1, IIl-, 11+ B2, II2-, I[I- |12+ 12-| 1IlI- |M| M | B2 Bl | I3 |1l 2+ |LOGO 24 RC
82 |11+, 111, 112+, B1, 111+ I[1-, B2, I12-| IIl+ 2+ | M| B | BI,B2 - I2 |11+ 12- |DVP-ECR3

83 | Il1+, BI, Il-, 12+ LI+ I2-, B2, 1l-| I2- i+ |Bb | M - BI,B2 | M | I[I+, [2+ |DVP-ECT3




Oxonyanue TadauIsl 1

1 2 3 4 5] 6 7 8 9 10 11

84 |1+, 12+, B1, II2-, B2, 12+, I[l-, I2-| 1I- 2+ | b | B Bl B2 N |11+ 2+ |OBEH ITP200-24
85 | I[1+, 112+, B1, Ll-, B2, I[2-, LI+ L(1-| L2- - | M| 3 B2 Bl N | Il-, 12- [LOGO 24

86 | L1+, L2+, II-, BI, 1[I+ B2, I2-, I0l- |11+, II- B | 3 | BI,B2 - P | 1il-, 2+ |LOGO 24 RC
87 |1+ IIl-, [I2+, [[1+, BIl, I[I-, B2, II2- 2+ 12-| 3 | M - BI,B2 | I3 | I[1+ [[2- |DVP-ECR3

88 | I[1+, I[I-, Bl, L2+ L1+ I2-, B2, II-|II+1(1-| 12+ | 3| B Bl B2 | I2 |1+ I2+ |DVP-ECT3

89 |11+, 112+ 1I2-, B1, 12+, B2, 1Il-, 1I2-| 112- |LI+11-| 3 | 3 B2 Bl | M |ILl+ [12- |OBEH I1P200-24
90 |11+ BI, I+ 11-, B2, I2-, I[I+ II- |10+ I01-| I2- | M| M | BI, B2 - M |11-,12- |LOGO 24

91 |11+ BI, IR+ 11-, B2, I[2-, II+ Ll- |12+ 02-| I+ | M| b - BI,B2 | N |I[I-, [2+ |LOGO 24RC
92 |11+, 12+ B1, Wl-, 11+ B2, 12, L1-| LI- |I2+12-| b | M| BI B2 P |11+ II2- |DVP-ECR3

93 | 1+, 11-, 12+ BI, LI+ II-, B2, 1[2-| L2+ i+ |Bb| B B2 Bl | I3 |+ I2+ |DVP-ECT3

94 |11+ BI, III-, 12+ 11+ I2-, B2, II1-| 1+ - | M| 3 | BL,B2 - 2 OBEH I1P200-24
95 |11+, 12+, B, I12-, B2, 12+ I[1-, 1I2-| 12+ mi- | 5| 3 - BI,B2 | I2 |10I-,I2- |LOGO 24

96 | I[1+, 12+, B1, Ll-, B2, I12-, L1+ IL(1-| 1l- 12- 3| M| BI B2 | M |1l 12+ |LOGO 24 RC
97 |11+, 12+, I0I-, BI, 1+ B2, II2-, II1-| IlI- i+ | 3| B B2 Bl N |11+ 1[2- |DVP-ECR3

98 |11+, II-, 112+, [[1+, BI, I[1-, B2, II2-| 12+ - 3| 3 | BLB2 - 11+ 112+ |DVP-ECT3

99 |11+ [I-, Bl, I+ 11+ I2-, B2, IIl-| 12+ M| M - BI,B2 | I'3 |1I-,1[2- |OBEH I1P200-24

«b» - «L+» - BbIABMMKEHME UMAUHAPA, «LI-» - BTATMBaHME UMANHAPA;
«%» - perynnpoBKa oCyLLeCTBAAETCA ONepaTopom B npouecce paboTbl, HACTPOMKA - HANAAHMKOM MPU HACTPOMKE 1 onepaTopy HeAOCTYMNHa;
«3» - «M» - MOHOCTabuNbHBIN pacnpegenutens, «b» - BUCTabunbHbIN, «3» - TPEXNO3ULMOHHDBIN C OTKPbITbIM LIEHTPOM;
«*» - «3» - TPEXNPOBOAHBIN repKOH; «2» - ABYXNPOBOAHbIA repKOH; «IM» - KOHEUHbIN BbIK/IOYaTE/b C BbIXOAOM PENEMHOro Tuna, «P» - ¢ BbIXo-
AOM TMMa p-n-p, «N» - € BbIXOAOM TUNA N-p-Nn. Ec/1u munn 861x00a KOHEYHOR20 BbIKAOYAMesA He coomeemcmayem mury 8x00a 3a0aHHOU
MoOenu KoHmMpossaepa, mo moxem 6bime 8616paH Opy20l MU KOHEYHO20 BbIKAOYAMESA M0 CO2/ACOBAHUIO C pernodasamesnem.

«5» - Ecnu pekomeHOyemas modesns /1K (1P) umeem Konuyecmeo 8xo008 u(usu) 8bix0008 MeHble, Yem HeobXo00UMOo, Mo Mo CO2/1ACO8AHUIO C

npenodasamesiem 8bibupaemcs opyaas Mmooessb.
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3 Pa3znennl KypcoBoii padoThl

3.1 Pa3paboTka TeXHHYECKOIr0 3aIaHHMsI HA CO3JaHHE ABTOMATHU3HPOBAHHOM

CUCTEMBI YIIPpaBJICHUA.

Lenn Da6OTBI. Pa3pa60TaTB TCXHHNYCCKOC 3a1aHUC Ha CO3JaHUC aBTOMATHU3HUPO-

BAHHOU CUCTEMBI B COOTBETCTBUU ¢ TeMoiit BKP.

Kpatkas teopusi. CocTaBiieHHE TEXHUUYECKOTO 3aJIaHusl periaMeHTrpyercs [2-3].

B cooTBeTcTBUU C [2], TEXHUYECKOE 3aJJaHUE YTBEPKIAIOT U pa3pabaThIBAIOT B
MOpsKE, YCTAHOBIEHHOM COBMECTHO C 3aKa3uMKOM U pa3padotunkom. [Ipu paspabotke
TEXHUUYECKOTO 3a/1aHus, CJIEAYET yUUTHIBATh JOCTYIHYIO HHPOPMAIUIO 00 aHAJIOTMYHBIX
u3nenusax. Takum oOpa3om, mepen pa3pabOTKON TEXHUYECKOro 3aJaHHsl HEOOXOIUMO
POU3BECTU 0030p U aHAIN3 aHAJIOTOB.

Kpome Toro, pekoMeHyeTcss IpOU3BECTU MPOTHO3 pa3BUTHs TpeOOBaHUI B Oy-
JYIIEM Ha BBITYCKAEMYIO MPOIYKIUIO, C YYETOM KOTOPOTO MPEIyCMOTPETh BO3MOXK-
HOCTb JaJIbHENIIeH MOIepHU3alluuU pa3padaTbiBa€MOM CUCTEMBI YIIPaBICHUS.

B [3] onpenenens ciaemyromipe pa3aeiibl TEXHUYECKOTO 3aJaHus:

— OOmue cBenCHUS;

— Ha3nauenue u e co3laHusi CUCTEMBI;

— XapakTepucTuka 00beKTa aBTOMaTH3al1H;

— TpebGoBanus k pazpabarbiBaeMOl CUCTEME;

— Copeprxanue paboT 1O CO3TAHUIO CHCTEMB,

— IlopsimoK KOHTPOJIA ¥ MPUEMKH CUCTEMBI;

TpeGoBanue k cocTaBy U COAECpPKAHUIO pabOT MO MOATOTOBKE OOBEKTa aBTOMa-
TU3alLlMU K BBOJY CUCTEMBI B HKCILTyaTallHIoO;

— TpeboBanue K JOKYMEHTALINH;

— Hcrounuku pa3paboTKu.

B paznene «O61mue cBeieHNsD B LIETSAX BBITOIHEHHS KYpCOBOTO MPOEKTa YKa3bl-

BAacTCA IMMOJHOC HAMMCHOBAHUE CUCTCMbI U €€ YCIIOBHOC O603H3‘ICHI/I€; IMEpEUCHb AOKY-
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MEHTOB, HA OCHOBaHUHU KOTOPBIX CO3JAETCS CUCTEMA; IJIAHOBBIE CPOKM HAdasla U OKOH-
yaHuUs paboT (B COOTBETCTBUHU C KAJICHIAPHBIM I'paPUKOM Y4eOHOTO TIpoIiecca); opsI0K
NPEABABICHUS 3aKa3UUKy Pe3yJIbTaToB paboT (T.€. MOPSJOK 3aIIUTHl KypCOBOIO IPO-
€KTa).

B paznene «Ha3nauenue v nenu co3aanusi CHCTEMBI» 00s3aTEHHO TOKHBI OBITh
yKa3aHbl 3HAUEHUSI TEXHUYECKUX XaPAKTEPUCTUK, KOTOPbIE JTOKHBI ObITh JOCTUTHYTHI
MIPU CO3/JaHUU CUCTEMBI.

B paznene «XapakrepucTtrka 00beKTa aBTOMaTU3aLUKW» JIJ1s1 BBIMIOJTHEHUS KypCO-
BOH pabOThl HEOOXOMMMO TPHBECTH CXEMY THUIPABIMYECKYIO I MTHEBMATHYECKYIO
MPUHIUNHATBHYI0, HA3HAUYCHHUE KaXKI0TO AJIEMEHTA CXEMBI; ONUCAHUE PEKUMOB PaOOTHI;
OINMKCaHKE PabOThl THIPOCUCTEMBI (THEBMOCHUCTEMBI) B KaXKJOM U3 PeKUMOB. Onucanue
PEXKUMOB pabOThl UMEET KIIFOUEBOE 3HAUCHHE JIJIs JIaJTbHEUIIIETO BHITIOJIHEHUSI KypCOBOM
pa6otsl 1 BKP, mostomy 1015KHO OBITH JOCTATOYHO MOAPOOHBIM.

B o6meMm ciayyae, TEXHOJIOTMYECKOE 00OPYAOBAHUE MOXKET UMETh CIEAYIOIINE
PEXUMBI paOOTHI:

ABTOMatuyeckuii pexxum. B 3Tom pexkrime Bce onepanuu (KpoMe BKIIOYCHUS U
BBIKJIFOUEHHS) OCYIIECTBIISIIOTCS O€3 ydacTus oneparopa. ABTOMATHYECKUM PEXUM MO-
YKET UMETh JIB€ PA3HOBUIHOCTH:

—  PexuM oMHOYHOTO MUKJIA (KaXKIbIi HOBBI IIHKJI 3aITyCKAETCsl KAKUM-JIH00
JEWCTBUEM ONIEepaTopa).

—  Pexum MHOTOKpaTHOTO HMKJIA (KaKIbIA HOBBIN IIUKJI 3aITyCKaeTCsl aBTOMa-
THYECKHU 0e3 KaKkoro-immbo Bo3zaciicTBus). O00pyI0BaHHE MOKET UMETh HECKOIBKO pas-
JIMYHBIX aBTOMATUYECKUX U MOJTyaBTOMATUUECKUX PEKUMOB PaOOTHI.

[TonyaBTOMaTHUeCKu pexXnuM. B 3TOM peXnMe OTAENIbHBIE 3TAlbl [IUKJIA 3aITyC-
KarOTCSl KaKUM-JIM0O0 JielicTBHEM orepaTtopa. [I0CKobKY B pekuMe OJMHOYHOTO ITUKIIA
JUIsL €r0 3alycka ToKe TpeOyeTcsl BO3JEHCTBUE onepaTopa, TO €ro TakKe MOXKHO pac-
CMaTpUBaTh KaK Pa3HOBUIHOCTh MOJyaBTOMAaTHUYECKOTO PEKUMA.

Hcxons 3 Toro, 4To OCHOBHAS 3a/lauya aBTOMATU3aIluU — UCKITIOYEHHE YelIOBEeKa
U3 TEXHOJOTUYECKOTO MpoIecca, sl Leleil KypcoBOro MpOeKTa YCIOBHO OyAeM MOHU-

MaTh I10J] aBTOMATHYECKUM PEKHMOM TaKOW PEXUM pabOTHI, MPH KOTOPOM OIIepaTop
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OCYUIECTBJISIET TOJBKO BCIIOMOTATENbHBIE Orepanuu (YyCTaHOBKa-CHSITUE Tapbl, 3aro-
TOBKH, 3alpaBKa ChIpbs U T.I.). [Ipu 3TOM OTHOIIEHHE BpeMeHU paboThl omepaTopa Ko
BPEMEHHU BCETO IUKJIA I0JDKHO COCTaBIATh He Oosee 10%, npu BpeMeHu 1IMKIIa He MEHee
10 muH.

ABapUiHBIN peXUM padOTHI. DTOT PEKUM JOJKEH BKIIOYATHCS MPU HAKATHH
KHOTIKU «ABapyUHBINA CTOI» WM ABTOMATHYECKU TPU BOZHUKHOBEHHUH aBapUITHOM CUTY-
anuu. B 3aBUCUMOCTH OT CJIOKHOCTH OOOpYJOBaHHSA, OHO TaKKE MOXXET UMETh He-
CKOJIBKO Pa3JIMYHbIX aBAPUUHBIX PEKUMOB paOOTHI.

PexxnM BpIBOJIa B UCXOHYIO MO3UIIMIO. B 3TOM pexuMe MpoucxoauT aBTOMaTH-
YECKHUI BBIBOJI BCEX HMCIOJIHUTENbHBIX ABUTATENICH B UCXOJHYIO MO3MIIMIO ISl Hadasa
aBTOMATHYECKOT0 UKJIA. DTOT PEKUM MOXKET BKJIKOYAThCS aBTOMAaTUYECKU MPU BKIIFO-
YeHUU 000pyAOBaHUS, WIH MIPU BO3AECUCTBUH ONlEpaTopa Ha OPraH yIpaBJiIeHHUS.

Pyunoii pexxum padotsl. [lox pyunbim OyzemM NOHUMATH JII000H pEeKUM paboTHI,
HE SIBJSIIOIIMICS OJHUM U3 BBILIE YKa3aHHbIX. B coBpeMEHHOM 00OpYyIOBaHUU MOYKHO
BBIJICJIUTH HECKOJIBKO PA3HOBUIHOCTEN PYYHOI'O PEXUMA.

—  PexuM HenocpencTBEHHO Py4YHOrO YNpaBlIeHHs. B 3ToM pexume Kaxaoe
OTJIEJBHOE JBUKEHUE UCIIOTHUTEIBHOIO ABUTATENS BKIFOYAIOT U BBIKJIIFOYAOT BPYYHYIO.
JIlaHHBIN peXUM JJ151 BBINOJHEHUS TEXHOJIOTHYECKUX OTIEPALINI UCITOJIB3YETCS TOBOJIBHO
pENKO, B OCHOBHOM B IIPOLIECCE HAJAJAKH UJIU MPU BBIBOJE paOOUYMX OPraHOB B UCXOIHOE
MOJIOKEHUE (€CII HE MPElyCMOTPEHbBI COOTBETCTBYIOLIUE PEKUMBI).

—  TlowmaroBslii pexuM. B 3ToM pexxnme aBTOMaTUUYECKUN LUKIT pa30uBaeTcs
Ha HECKOJIBKO 3TAIOB, KAK/IbII U3 KOTOPBIX 3aIlyCKAEeTCs MOCIEA0BATEIbHBIM HAXKaTHEM
(KaK MpaBUII0) OAHOU KHOIIKH.

—  Hananounsiii pexxum. [[aHHBIN peXuM UCHOJIb3yeTCs MPU Halajlke 00opy-
JIOBaHUS.

B pasnene HeoOX0AMMO MPHUBECTH OMUCAHHE BCEX PEKUMOB pabOThI, KOTOPHIE
HeoOxoaumo peanuzoBath B BKP. Oxnako B kypcoBoi pabore OyayT peaan30BaHbI
TOJIBKO aBTOMaTUYECKUN WM MOJyaBTOMATHYECKUI PEXKUM, PEKUM HENOCPEICTBEHHOTO

PYYHOI'O YIIPABJIECHUS U aBapUNHBINA PEKUM.
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B sTom ke pazgene HeoOX0AMMO onKcaTh OJOKUPOBKU M pabOTy CUCTEMBI IIPU
NEPEKITIOYEHUH U3 OJHOTO PEXUMA B APYTOM.

B paznen «McTounnuku pa3paboTKW» BKIIOYAIOTCS HOPMATUBHBIE JOKYMEHTBI, HA
OCHOBaHUM KOTOPBIX pa3pabaThIBAIOCh TEXHUUECKOE 3a/IaHUE M KOTOPHIE TOJKHBI OBITH
YUTEHBI IPU CO3/IaHUH aBTOMATU3UPOBAHHON CUCTEMBI.

ConeprkaHue OCTAIbHBIX Pa3/eoB /ISl BHITOJHEHHS KypCOBOM pabOThI HE TPUH-
LUITAAJTIBHO.

B 3aBucumocTu oT BHIa, Ha3HAUEHUS, crienurueckux ocoOeHHOCTEN 00BEKTa
aBTOMATH3AIMU U YCIOBUHN (YHKIIMOHUPOBAHUS CUCTEMBI, JOMyCKAETCsI OPOPMIIATDH OT-
JIeIbHBIE pa3/ielibl TEXHUYECKOT0 3a/1aHHsI B BUJE IPUIIOKEHUHN, 00bETUHATD, UCKITIOYaTh
WJIU BBOJMTH HOBBIE PA3CIIbL.

[Hopsanok BBITOJHEHHS PAOOTEL.

— CoBmectHO ¢ pykoBoautesneM BKP BoiOpath 00beKT ruapoduKaimm.

— IIpoBectr 0630p aHATIOTOB.

— CoMecTHO ¢ pykoBoauteneM BKP 3anonnuth pasaens 1 u 2 T3.

— 3anonHuThb pazaensl 3 u 4 T3.

— CoBmectHO ¢ pykoBoautesieM BKP ompeaenuts HEOOXOAMMOCThH pa3/ieiioB
5-9 T3 u mpu HEOOXOUMOCTH 3aTIOJIHUTb.

— OdopMuth 0T4€T 1O paboTe B BUJE TEXHUUYECKOTO 3a/IaHUsI U COTIACOBATH C
pykoBogutenem BKP.

[Tpumep BBITIOTHEHHSI TPAKTUYECKON pabOTHI IO TUTIOBOMY 3aJJaHUIO TPUBEIEH B
npwioxeHuu T1, mo MHAUBUAYaTbHOMY 3aJIaHUIO — B npujiokenuu 1.

KoHTPOJIBLHBIE BOITPOCHI.

KaxoB nopsinok pazpabotku T3? Kakue paznenst cogepkut T3? Kakue pesxuMbl
paboThl MOXKHO BBIICIUTH B COBPEMEHHOM 000pyaoBaHUU. ONUIINTE PEKUMBI paOOTHI
obopynoBanusi B coorBeTcTBUM ¢ Bammm T3. Kakue xapakTepuCTHUKH TOJKHA oOecrie-

YUTh pa3zpabaTbiBaeMas CUCTEMa YIIPABICHUS ?
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3.2 PazpadoTka nyJbTa (MaHeJu) ynpaBJjieHusi 000py10BaHusl ¢ aBTOMATH-

3UPOBAHHOM CHCTEMOM yNpaBJIeHUs

Lenb paboTel. Pa3pabotaTe mysabT (MaHeNb) ypaBIeHUS aBTOMAaTU3UPOBAHHON

cucteMbl B cooTBeTcTBUU ¢ TeMoil BKP Ha ocHOBe TexHHYEeCKOro 3ajaHus, pa3padboTaH-
HOTO B IIpakTuyeckoi padote Nel.

Kpartkas Teopus. Eciu nmpoexktupyemas cucTteMa yopaBiIeHHs IpeIHa3HaueHa

JUTS TIOJTHOTO YTPaBIICHUS €IMHULICH 000pyI0BaHUsI, TO pa3pabaTbiBaeTCs MyJbT YIIPaB-
JICHUSI; €CJIM CUCTEMa YIpaBIICHUS MpeIHa3HaueHa I YIIPaBJICHUS OTACIbHON 4acThIO
o0opyioBaHus (HampUMeEp, YIpaBJIeHUE THIPOCUCTEMOMN 00padbaThIBAIOIIETO LIEHTPA), TO
pa3pabaThIBacTCsl IaHEb YIPABIEHUS, KOTOPasl SIBJISETCS YacThIO IMyJIbTa YIPABICHUS
000pyI0BaHUEM.

Ha manenu ynpaBieHUs JOJDKHBI IPUCYTCTBOBATH CJIEIYIOIIUE anlllapaThl MOJa4H
KOMaH/I ¥ CUTHAJIOB U UHJAMKATOPHI:

- Opranbl BeiOOpa pexxkuma padoTel. Ecnu aist BeiOOpa peKUMOB pabOThI HC-
MOJIB3YIOTCSl TTOBOPOTHBIE MEPEKITI0YATENM, MO TMOJIOXKEHUI0 KOTOPHIX MOKHO OJIHO-
3HAYHO OMPEACITIUTh TEKYIIUHA PEKUM PAOOTHI, JJIEMEHTHI HHIUKAITUH MOYKHO HE HCTIOJb-
30BaTh. B IpOTHBHOM ciTydae HEOOXOAMMO MCTIOIL30BATh JIAMITHI JJISI HHIUKAITUN TEKY-
HIETO peKUMa paboTHI.

- Oprassl ynpaBlIeHUS B KaXJIOM W3 pPeKUMOB. JJIs yIpaBieHHs] aBTOMAaTHYC-
CKUM PEKUMOM JOJIKHBI OBITh KAK MUHUMYM JIBe KHONIKH - «I[lyck» u «Cromy, monyas-
TOMATHYECKUM - KHOTKA «IIyck». [Ipr HE0OX0MMMOCTH - MHAMKATOPHI ITAIIOB MUK U
KOHTPOJIST HEOOXOUMBIX TEXHOJIOTHUECKUX MTapaMeTpoB. B pexxnme HemocpeCTBEHHOTO
PYYHOTO yIIpaBJCHUS B MHIUKATOPaX HET HEOOXOAMMOCTH, €CITU COCTOSTHUE PaO0OUYUX Op-
TaHOB MOYKHO KOHTPOJIMPOBATH BU3yaJIbHO.

- Oprasbl peryJaupoBKH (IPOCCEINN, PEryJIsSTOPHI 1aBICHUS U T.J.) BEIBOISTCS Ha
MaHe b yMPaBJICHUsS TOJIHKO B TOM CIIydae, €CJId MX JOJDKEH HCIOIh30BaTh OMEepaTop.
Ecnu oHM HCTTOIB3YIOTCS TOJIBKO B IIPOIIECCE HATAAKHU, TO Ha TTaHE b YIIPaBJICHUS HE BbI-
BOJISITCSL.

Ha nmynpTe ynpaBneHus, KpoMe TOro, N0JKHBI IPUCYTCTBOBATH:
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- OO1ue opraHsl ynpaBieHUs: 000py10BaHUEM (BKJIIOYEHHS U OTKIOUYEHUS ITH-
TaHWs, BKIFOYEHNE HACOCHOM CTaHIMH, MOJA4YH CKAaTOr0 BO3/lyXa U T.II.) C COOTBETCTBY-
oIl MHAUKAITUEH.

- Knonka «ABapuiiHblii cTom». ECiiM O COCTOSIHUIO KHOIIKU HENb3sl CYAUTH O
BKJIIFOYEHHOM aBAPUHMHOM pEXUME, TO HEOOXOIUMO MPENYCMOTPETh €r0 MHIMKAIIHUIO (C
MOMOMUIBIO JIAMIIBI).

Pekomenmanmu no pa3MeIeHrI0 OPraHoOB YIPABJICHUS Ha MyJbTe (TaHEH) pu-
BOJSITCA B [4 — 6]. OCHOBHBIE PEKOMEHIALINH CIIEIYIOIINE:

- KomnuuecTBO OpraHoB ympaBiieHUSI JTOMKHO ObITh MUHHUMAJBHBIM, HO JIOCTa-
TOYHBIM JUUIS BBIIIOJIHEHUSA 3a4ad ynpasicHUsA. OyHKIMU YIIPABICHHS, HACKOIBKO 3TO
BO3MO’KHO, TOJKHBI IIEPEKIIAIbIBATLCS HA aBTOMAaTUYECKUE YCTPOMCTBA.

- ['pynnupoBKr OpraHoB YIPaBJICHHS IOJKHBI MPOU3BOAUTHCS C YYETOM HX
(YHKIIMOHAJIBHOTO Ha3HAYEHUS], CTEIIEHU Ba)KHOCTH U YAaCTOThI UCIIOJIb30BAHUS.

- Ecnu py4HO# peXUM HCIIOIB3YETCs HE TOJIBKO B IIPOLECCE HAIAAKHU, TO OPTaHbl
YIPaBJIEHHUS JKEJIATEIBHO PACIIONAraTh B ITOCIEA0BATEILHOCTH BBIITOITHEHUS OIEPALIAN.

- Ilo BO3MOXKHOCTH, I10JI0’KEHUE OPTAHOB YIIPABJIECHUS JOJKHO COOTBETCTBOBATH
PACIIOJIOKEHUIO CBS3aHHBIX C HUMH JJIEMEHTOB MHAMKAUMH. [Ipy 3TOM OHM IOJKHBI
OBITH PACIIOJIOKEHBI TaK, YTOOBI pyKa ornepaTopa, Mpu BO3IEUCTBUM HA OpraH yrpasie-
HUsl, HE 3aKpbIBAJIA SJIEMEHT UHIMKALIUM.

- Haubonee nmpeanoytuTenbHblil AuamMeTp KHOMOK 12-18 mm. Ecnu kHonku pac-
MIOJIO’KEHBI TPYMIaMH, TO PACCTOSTHIE MEX1y IPYIIaMu KHOTIOK JOJKHO ObITh HE MEHEe
OJIHOTO IHaMeTpa.

- Bce oprassl ynpaBieHUS W MHAMKALMHU JOJDKHBI UMETh COOTBETCTBYIOIIUE
HAAMUCH, KOTOPbIE JOJKHBI ObITh KPATKUMHU, MOHSATHBIMU, BBIITOJHATHCS MPOMUCHBIMU
OyKBaMHU.

- JKenarenbHO cienyromee pacioaoKeHUe OPraHoB yIPaBICHUs U MHANKALINY:

— B camom Bepxy - OyKBEeHHO-TTU(DPOBBIC HHIUKATOPHI.
— Tlox HuMU cTpesioYHble TPUOOPHI UHIUKALIMH.
— Ilox HUMU COOTBETCTBYIOIIUE PETYIATOPBL.

- HOI[ HUMHU JUCKPCTHBIC OPTaHbl YIIPABJICHUA U HHAWKAIIUH.
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Haunbounee cnoxxHblil BOIpoc npu pa3paboTKe MyJibTa YIPaBJIeHUs — BEIOOP KOH-
CTPYKIIMH armapara yIpaBJIeHHUs — KHOIKA, TYMOJIep WY TOBOPOTHBIN BBHIKIIFOYATEIb, U
MIPUHIINIIA JEHCTBUS — ¢ puKcanueit uiu 6e3 ¢pukcaiuu. Beioop 3aBUCUT OT MHOTUX (hak-
TOPOB. 31€Ch MOYKHO JIaTh JIUIIIH CaMbIe 00IIIME PEKOMEHIAITIH.

[Ipu co3manuy cHCTEMBI yIPABJICHUS HA OCHOBE MPOTPAMMHPYEMBIX pejie WIIH
POrpaMMHUPYEMBIX KOHTPOJIEPOB HanboJiee MPeANoUYTUTEIbHBIN annapar ynpaBieHUs
— KHOTKa 0e3 (ukcaruu. Bo3aelicTBre Ha KHONKY OCYIIECTBISIETCS HAOOJIee MpOoCToO.
[Ipu 3TOM IIpOrpamMMHO JTIOBOJIBHO JIETKO 3alIOMUHATh MOCTIEAHEe HAKATUE KHOTIKH.

B To ke BpeMs mpu HEOOXOIMMOCTH HCIOIL30BaTh KOHTAKTHI C (pUKCAIHEH
KHOIIKM HE 0YCHb YJI0OHBI, T.K. 10 UX BHEITHEMY BHJTY HEIIb35I CYIUTh O COCTOSTHUN KOH-
TakToB. [l0o3TOMY HEOOXO0IMMa MHAMKALMA C MOMOIILI0 JamMI. MOXHO HCIOJIb30BaTh
KHOIIKM CO BCTPOCHHBIMU JIAMITAMH, TeM HE MEHEe, MPU OOJIBIIIOM KOJIMYECTBE KHOTIOK
MOKET MOTPeO0BATHCA OOJIBIIOE KOJUYECTBO JOMOJHUTEIBHBIX BBIXOJOB KOHTpOJIIEpa
(mporpaMMHpyeMoro pesie) AJis MHAUKAIUU. B 3ToM ciiydae mpearnoyTUTENbHO UCTIONb-
30BaTh TYMOJIEpPHl WM MOBOPOTHBIE Mepekiodarend. Kpome Toro, ux MCIoIb30BaHUE
MOKET COKpPaTUTh KOJMYECTBO almapaToB ynpasieHus. Hanmpumep, moBOpoTHEIH nepe-
KJTFOYaTeIh Ha TPU TMO3UITUH MOXKET 3aMEHHUTH 0 TPEX KHOMOK. CyIIeCTBYIOT MTOBOPOT-
HBIC MTEPEKITIOYATETN ¥ Ha 0O0JIbIIIee KOJTUICCTBO ITO3HUITHA.

OnHako, 3aMKHYTO€ COCTOSTHUE KOHTaKTa C (hUKcaluei, Harpumep, OCTaBIIeecs
MIOCJIC PYYHOTO yIPABJICHHS, MOKET IPUBOJIUTH K JIOKHBIM CpaOaTHIBAHUSM B aBTOMATH-
4ecKOM pexuMe. Takue cUTyalnuu HeoOXOAMMO MCKJII0YaTh B IpoIecce AanbHenIen
pa3pabOTKH CUCTEMBI YIIPABJICHUS C IIOMOIIBIO0 CXEMOTEXHHUUECKOTO PEIICHUS UITH TIPO-
IpaMMHOTO KOJIa.

Takum oOpazoM, pazpaboTka MmyJsibTa (MaHENN) YIpaBiICHUs SBISICTCS MEPBLIM U
JIOBOJIBHO CITO>KHBIM 3TAarioM pa3paboTKH CUCTEMBI YIIPABIICHUS U TPEOYeT COTJIacoBaHUS
¢ pykoBoauteneM BKP ripu BeIONHEHNH MHAWBUAYATBHOTO 3a1aHUS.

HODHI[OK BBIINTOJIHCHU A Da6OTI)I .

1. CornacoBats ¢ pykoBogutenem BKP u m3o00pa3uth B macmirade naHenb

(HYJIBT) YHpaBJICHUS CO BCCMU alllrapaTaMu noaadv KOMaH/J 1 CUT'HAJIOB U HAaIITUCSIMU.
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DneMEHTHI MAaHEH YIPaBIEHUS MOXKHO U300pakaTh YIPOUIEHHO B BUJIE MPOCTHIX QUTYD
— OKPYXXHOCTEH, KBapaTOB, MPSIMOYTOJIbHUKOB.

2.  Onumwure noJpoOHO Ha3HAYEHHUE BCEX DJIEMEHTOB MAHEIH YIPaBICHUS:

- IEUCTBUS, KOTOPBIE JOJKHBI IPOUCXOAUTH B CHCTEME YIIPABIIEHUS, IPU BO3/1EH-
CTBUU Ha KaXKIbI 3JIEMEHT yIpaBieHus (KHONKY, TYMOJEp, PEryiIsTop U T.1.);

- CHUTyaluu, IPU KOTOPBIX CpabaThIBAIOT 3JIEMEHThl CUTHAIM3ALMK (KHOIIKH,
«3yMMEPBI» U T.11.);

- UH(pOpMaIUIO, KOTOPask BBIBOAUTCS HA CTPEIOUHBIE U HU(PPOBBIE UHIUKATOPHI;

DTOT 3Tan BBHINOJIHEHUS OCOOCHHO Ba)K€H, T.K. MIPHU €TO BBHIMOJHEHUU MPOSBIIS-
I0TCSI OCOOEHHOCTH padOThl CUCTEMBI YIIPABIEHUS, HE OTPAKEHHBIE B TEXHUYECKOM 3a-
JaHuy. B yacTHOCTH, MOBEACHHUE HCIIOJHMTENBHBIX ABUTATENICH NPH NEPEKIOYECHUN
MEXAY peXUMaMH, IPU BKIIOUECHUU NMHUTAHHS U T.1. B pe3ynbTaTe BBIIOJHEHUS 3TOTO
JTara MOXET OBITh TAaK)K€ CKOPPEKTUPOBAHO TEXHUYECKOE 33JJaHUE B YAaCTU ONMHMCAHUS
PEXUMOB PabOTHI.

3. CocTaBbTe cxeMy IEKTPUIECKYIO0 TPUHIIUIINATIBHYIO MyJIbTa (TaHEeIN) YIIpaB-
aenust. Cxema 3JeKTpuyecKas NpUHIUIHAIbHAsA Aa€T TOMOJHUTENbHYIO HH(POPMAIIHIO,
KOTOpasi HE MOXKET ObITh MOJyYyeHa M3 HU300pakKeHWs MysbTa (MaHEeNIH) yInpaBieHUS.
VYcnoBHble TpaUuecKue 3JIEMEHTHl annapaTroB MoJAayd KOMaH[ U CUTHAJIOB MOSICHSAIOT
KOHCTPYKTHBHOE UCTIOJHEHUE (KHOTIKA, TyMOJIep, MepeKItouaTess), MPUHIUI PaboThI (C
buxcanuet unm 6e€3), KOJUUYECTBO MO3UIIMN U KOHTAKTOB. CxeMa Takke NaéT TOYHOE
IIPEICTABIICHUE O KOJIMYECTBE aIlapaToB MOJa4i KOMaH/ U CUTHAJIOB, KOTOPAsi HCIOJIb-
3yercst B nanpHeieM npu Beioope IJIK (umu T1P) cuctemsr ynpasinenusi. Ha cxeme
TaK)K€ MOKa3bIBAETCS MOJCOCTUHEHNE FIEMEHTOB K UICTOYHUKY TUTAHUS M 00IIEMy ITPO-
BOAY.

[Ipumep BBITIONHEHM S TPAKTUYECKON pabOThI IO TUIIOBOMY 33JIaHUIO MPUBEIEH B
npuiiokeHuu T2, 1o HHAMBUAYAIBHOMY 3a/IaHUI0 — B IpUiIoxkeHuu 12.

KoHTpoJIbHBIE BONPOCHI: KaKKe annaparsl M0J1a4yd KOMaHJ U CUTHAJIOB W WHIU-
KaTOpbl JOJKHBI IPUCYTCTBOBATh HA MAHENN YIPABJICHUS? KAKOBBI PEKOMEHJIAlUU 110
pa3MEIIeHUIO OPTraHOB YIpaBieHus Ha MysbTe? Onuinute, pa3paboTaHHblii Bamu myabT

yIpaBJICHHUS.
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3.3 Pa3paboTka HUKJOrpaMMbl pPadoTbl aBTOMATH3MPOBAHHOW CHCTEMbI

ylpaBJeHHs.

Ilenr paboTel. PazpaboTaTh 411 MPOEKTUPYEMOU CHCTEMBI YIPABICHUS ITUKIIO-

rpaMMmy pabOThl B aBTOMAaTHYECKOM (TIOJyaBTOMATHYECKOM) PEXKUME U TaOIUITy mepe-
KJIFOUCHUN B PEKHUME HEMOCPEJICTBEHHOIO PYYHOTO YIIPaBJICHHUS HAa OCHOBE TEXHHUYe-
CKOr0 3a/laHusl, pa3pab0TaHHOTO B MpakTuyeckou padote Nel ¢ yuérom myinbTa ynpaniie-
HUs, pa3pabOTaHHOTO B IpaKTUYECKON padoTe No2.

Kpatkas Teopus. [{ukinorpamma pabGoThl COCTaBISETCS AJSl BBISBICHUS TPHU-

YUHHO-CJICACTBEHHBIX CBSI3€H MEKTy MOSBICHUSI CUTHAJIOB YIIPABJICHUS U CpabaThIBaHUS
UCIIOJIHUTENbHBIX 3JIEMEHTOB aBTOMAaTU3UPOBAHHOTO 000pynoBanus. s komOuHaIu-
OHHBIX ABTOMATOB IMKJIOIpPaMMa IPEACTABISIET COOOW TaONMIly MEepeKIroYeHuil (Tad-
JIMILy UCTUHHOCTH). {7151 moce10BaTebHOCTHRIX aBTOMATOB IIUKJIOTPaMMa MOKET ObITh
MpE/ICTaBIICHA B BUIE JUArpaMMBbl COCTOSIHUH, Tpada, AuarpaMMebl «IIepeMeleHre-111ar,
TaOJIUIIBI COCTOSHUH.

[Tog kOMOWMHAIIMOHHBIM TOHMUMAETCSI aBTOMAT, COCTOSIHUE KOTOPOTO B JAHHBIM
MOMEHT BPEMEHU 3aBUCHUT TOJIbKO OT COCTOSIHUSI BXOJHBIX TIEPEMEHHBIX B 3TOT KE MO-
MeHT BpeMeHH. COCTOsSIHUE TTOCIE0BATEILHOCTHOTO aBTOMATa 3aBUCUT TaKXKE U OT €ro
COCTOSIHUSA B MPEABIYIINNA MOMEHT BpeMeHHu. Kak nmpaBuiio, KOMOMHAIIMOHHBIN aBTOMAT
UCIIOJIB3YeTCs 7151 pabOTHI B pEKUME HEMOCPEICTBEHHOI'O PYYHOIO YIIPABJICHUSI U B aBa-
PUIHOM PEXUME, MOCIIEI0BATEIIbHOCTHBIM — B aBTOMAaTUYE€CKOM HIIH TOJTyaBTOMaTHYe-
CKOM PEXHME.

Br100p TOro niu HHOTO BUJA [TUKJIOIPAMMBI 3aBUCHUT OT CJIOKHOCTH OOBEKTA aB-
TOMAaTHU3aIMKA U OT METOJIa pa3pabOTKU CUCTEMBI ynpasienus. Eciu cucrema ympasiie-
HUSI [IMKJIOBBIM MIPUBOJOM MPOEKTUPYETCSI HA OCHOBE IUCKPETHBIX aIlapaToB (pese uiu
JIOTUYECKUX KJIAMaHOB), TO MPEANOYTUTEIHHO HCMHOJIb30BATh JUATPAMMY «II€peMellle-
Hue-mar». Ecinu cucrema yrnpasieHus co3gaércs Ha ocHoBe [P wim I1JIK u ucnone3y-
eTCs SI3bIK pefieHOo-KOHTAaKTHBIX cxeM (PKC), To noctatouHo TaGauIlkl COCTOSIHUM; PU

HCIIOJIB30BaHHNU s3bIKa I1OCJICA0BATCIIbHBIX (bYHKLII/IOHaHLHBIX CXEM — rpaq)a.
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Jlmarpamma «rmepeMeIrieHre-1ar» coCTaBIsIeTCsl Ha OCHOBE JarpamMMbl paboThl,
pa3paboTaHHON B TexHMYecKOM 3aaanuu. K muarpamme paboThl H00aBIAIOTCS aua-
I'pPaMMBbI COCTOSTHHSI DJIEKTPOMArHUTOB paciipeienTeNeH, BRIOUPAarOTCs yCTPOMCTBA, CUT-
HAIM3UPYIONIME O 3aBEpIICHUU (WM Havalle) TepeMEIeHHs] UCTIOHUTEIBHOTO JIBUTA-
TeJst (Yalle BCero — KOHEUHbIE BBIKIIIOYATEN U peie BPEMEHHU, PEKe — pelie JaBJICHNUs).
CrpenkaMu MOKa3bIBAIOTCS TPUYUHHO-CIIEICTBEHHBIEC CBSI3H, T.€. MTOKa3bIBaeTCs cpada-
THIBAaHHE KAKOTO JaTYMKa MPUBOAMUT K BKIIOUEHUIO M BBHIKIIOYCHHIO KaXKOTO AJIEKTPO-
MarHmra.

[Tpu HeoOxomumocTu (Mpu pa3pabOTKE CUCTEMBI YIIpaBJICHHUS HAa OCHOBE pelie
VI JIOTHYECKHX KJIamaHoB) T00aBIISIOTCS TAaKXKE TUArPaMMBbl COCTOSIHUS JATYUKOB. ITO
MO3BOJIIET ONPEAEIUTH OJOKUPYIOIINE CUTHAJIBI TATYUKOB.

Ha sToM 3Tamne BBISABIAIOTCS Pa3IUYHOTO POJia HECTHIKOBKH B paboTe MPHUBOJIA,
YTO TIO3BOJISIET CKOPPEKTUPOBATH 3aJaHHbIN IIUKJI paOOThI IPUBOJIA, AITOPUTM U MAHEIb
ynpaieHus. PaKTUYECKH Ha 3TOM 3Tale MOXKET OBbITh CKOPPEKTUPOBAHO TEXHUUYECKOE
3aJjaHue.

Tabnuma coctostHUI NpeacTaBisgeT cOO0KH MOAU(PHUIMPOBAHHYIO AUArPAMMY CO-
ctossHui. KonmmuecTBO cTpoK TabIUIBl COCTOSHUN PaBHO KOJUYECTBY UCIIOJHUTEIHHBIX
HJIEMEHTOB, a KOJIMYECTBO CTOJOIOB — KOJIMUYECTBY JTAIOB IIUKJIA (9Tl IIUKJIA XapaKTe-
pHU3yeTCs HENM3MEHHBIM COCTOSIHUEM MCIIOJIHUTENbHBIX 3JIEMEHTOB) U OJJUH CTOIOEL AJis
copoca. Bo Bpems cOpoca HCTIOTHUTENBHBIE JIEMEHTHI HE COBEPIIAIOT HUKAKUX JBIKE-
HUll, a caMa cucTeMa YNpaBJIEHUs! MEPEXOJUT B UCXOJHOE cocTosiHME. BO3MOXHO mo-
CTpOEHHE TabJIUIIBI HAOOOPOT — KOTJa CTPOKH COOTBETCTBYIOT dTallaM IUKJIa, a CTOIOIbI
— UCTIOJTHUTEILHBIM JJIEMEHTaM.

KaxxnoMy HCIOJIHUTENBHOMY 3JIEMEHTY CTaBUTCS B COOTBETCTBUE OJIHA CTPOKaA,
a KaXXJI0My dTany [UKJIa — oJuH cTojbel. Ha mepecedernnn ctonbia 1 CTpoka yKa3biBa-
eTCsI COCTOSTHUE JaHHOTO UCTIOIHUTEIBHOIO 3JIEMEHTa Ha JJaHHOM dTal LuKIa. B otaens-
HOM CTPOKE yKa3bIBAIOTCS CUTHAJIBI IATYMKOB, BBI3bIBAIOIINE HAYAJI0 COOTBETCTBYIOIIETO

oTaria.
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B tabnuie nepexitoueHuit (11t pexrumMa HEMmOCPeICTBEHHOT'O PYYHOTO YIIpaBJie-
HUS1) BMECTO 3TaIlOB YKa3bIBAIOTCS aIIapaThl MoAa4d KOMaH U curiaioB. Ha nepeceue-
HUU CTPOKH U CTOJIONA YKA3bIBAETCSI COCTOSTHUE MCIOJHUTEIBLHOTO 3JIEMEHTA MPU BO3-
JIEWCTBUU HA COOTBETCTBYIOIIMM OpTaH yIpaBJICHUs.

Jl1is aBapuifHOTO peXXrMa B IPOCTEHIIIEM CITydae MOXKET OBITh 100aBIIeH CTOIOCIT
B Ta0JIMIIEC TIEPEKIIIOUECHH, TMO0 coCTaBjIeHa OTAebHAas TabIUIa COCTOSTHUM.

VYka3aHHbIE BBIIIIE NMPaBUIa HOCAT PEKOMEHIaTEIbHBIN XapaKkTep U MpH HE00Xo-
JUMOCTH MOTYT OBbITh JOTOJHEHBI WJIM U3MEHEHBI 10 JKeNaHUIo0 pa3padoTunka. Takxke
TaOJIMIIa MOXKET OBITh JOTMOJIHEHA JJOTIOTHUTEIHHBIMU CTPOKAMH M CTOJIOIIAMH C KOMMEH-
TapusIMU U NOsICHEHUsIMU. ['J1aBHOE, YTOOBI MpEACTaBICHHAs AUarpaMMa JaBajia Ipe-
CTABJICHUE O BCEX BO3MOXKHBIX COCTOSHUSIX OOBEKTa aBTOMAaTHU3aIlMK U O BCEX BO3MOXK-
HBIX crioco0ax nepexojia (MepeKIFoYeHus1) U3 OJTHOTO COCTOSIHUS B JPYTOE.

[lopsigoK BEINOJHCHUS Da6OTI)I.

1. Ha ocHOBe 1TUKJIOrpaMMBbI pabOTHI U3 MpakTHYeckoi padoThl Nel paspadoTaiite
JIarpaMMy «Ilar — mepeMenieHrue» s aBTOMaTUuecKoro pexkuma padbotsl. Ha aua-
rpaMMe MOKaXUTE COCTOSIHUE MCTIOJHUTEIbHBIX JIBUTATENICH, pacipeieIuTeNeH, 1aTun-
KoB. CTpesikaMy MOKaKUTE MPUYNHHO-CIIEACTBEHHBIE CBsI3U. JlaiiTe pa3BépHyTOE OMnuca-
HUE JUarpaMMbl.

2. Ha ocHOBe quarpamMMel «Imar — nepeMelieHne) COCTaBbTE TAOJIUITY COCTOSTHHIA.
JonosHuTe €€ moApoOOHBIMU KOMMEHTaPUSIMU.

3. CocraBbTe AuarpaMmy MNEPEKIIOUCHUN [JI1 PEKUMOB HEMOCPEACTBEHHOTO
PYYHOTO YIPABJICHUS U aBAPUMHOTO.

[TpumMep BHITIOTHEHUS TPAKTUUECKOM pabOThI O TUTIOBOMY 3aJaHUIO MPUBEIEH B
npuiioxkeHnu T3, 1o MHAUBUIYATLHOMY 3aJJaHUIO — B TTpUjIokeHuu 3.

KoHTPOJIBLHBIE BOIIPOCHI.

Urto Takoe KOMOWHAITMOHHBIN U MTOCJIEI0BAaTEILHOCTHBIN aBToMaT? Kakum obpa-
30M 3a1aéTcs I HUX IUKIorpamma pabotei? UTo Takoe nuarpamma «repeMenieHue-
mar» u Tabsumia cocrosiauii? [logpoOHO onuIIMTE MO JUarpaMmMe aBTOMAaTHUYECKUN ITUKIT

paboTel Bamero maeBMatuueckoro rnpuBojaa (00beKTa aBTOMATH3AIINN ).
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3.4 Pa3zpadoTka MaTeMaTH4eCKOro (JIOrM4ecKOoro) OnucaHusi paéoTbl aBTO-

MATH3HPOBAHHOM CHCTEMBbI YIIPABJIEHMS.

Lenb paboThl. PazpaboTaTh MaTeMaTHuecKkoe (JIOTUYECKOE) OMUCaHHE PaOOThI

IPOEKTUPYEMOM CHCTEMBI YIIPABJIEHUS HA OCHOBE TEXHUYECKOTrO 3a/1aHusl, pa3paboTaH-
HOro B mpakTtuyeckoil padore Nel, ¢ yuétom mysnbTa ynpaBieHUs, pa3pabOTaHHOTO B
npakTHueckoi padore No2, u nukimorpamm padoThl, pa3paboTaHHBIX B IPAKTHUYECKO pa-
oote Ne3.

Kpatkas Teopus. B obmem ciydae, CTpyKTypHasi CXeMa CUCTEMBI yIPaBIICHUS

MOYET UMETh BUJ, IPEICTABICHHBIN HA PUCYHKE 1.

Om aamukob >
Abmoram
W pexura 1

— »

—>
om mynsma S—— W%_z Abmoram brok
ynpabierus Gz Z pexurna 2 ::> W ::>

g
g |
|
|
Abmoram [ :>
bvidgpa W Abmaiam
peXUMT { PExuMa 11

Pucynok 1 — O600ménHast CTpyKTypHas CXemMa CUCTEMbI YIIPaBJICHUS

Kaxxnprii aBTOMar pexxuma peaimsyer OJMH pekuM paboThl. COOTBETCTBEHHO,
KOJIMYECTBO aBTOMATOB PaBHO KOJIMYECTBY PEKUMOB padoThl. B KypcoBoii paboTe HeoO-
XOJMMO PEaln30BaTh TPU aBTOMaTa — aBTOMAT aBTOMATHUYECKOro (IojyaBTOMaTHye-
CKOI'0) peXKHMa; aBTOMAT PeXHMa HETIOCPECTBEHHOTO PYUYHOIO YIPABJICHUS U aBTOMAT
aBapUHOTO peXUMa. ABTOMAThl OCTAJIBHBIX PEKUMOB (€CJIM OHU €CTh) peaqnu3yroTCs
CTYAEHTOM CaMOCTOATENBHO ITpHU BbhINnoJHEHUHA BKP.

ABTOMAT BBIOOPA peXMMa (OPMHUPYET CUTHAIBI BKIIFOUEHUSI aBTOMATOB PEKUMOB

TaKHMM 06pa30M, YTO B JI0OOH MOMEHT BPEMCHH aKTHBCH TOJIBKO OJHWH aBTOMAT pPCKUMA.
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B mpocreiiniem ciaydae aBToMaT BbIOOpa pekuMa BKIHOYAET MEPEKII0YaTeNb PEXUMOB
pabOThl U KHONKY «ABapUUHBIN CTOID).

B cucrteme ynpaBieHHs] MOXKET TaK)Ke€ IPUCYTCTBOBATh aBTOMAT CIEL[CUTHAJIOB,
KOTOPBIN POPMHUPYET pa3InYHbIC JOTIOTHUTEIbHBIE CUTHAIIBI, HEOOXOAUMBIE AJIs1 paOOTHI
aBTOMAaTOB peXUMOB. B KypcoBoil padbore He pa3zpadarsiBaeTcs. i qanbHeien pea-
JAU3aLUU AaBTOMATOB PEKUMOB HEOOXOIMMO TOJIBKO OMMCATh 3TH CUTHAJBI U YCIOBUS UX
dbopMupOBaHUSL.

bnox «MJI» ocylecTBIsIET TOrMUECKYIO ONEPALMIO «WIIN» ¢ CUTHAIAMHU YIIpaB-
JICHHSI OT KaXKJI0TO aBTOMAaTa pexXuMa JIJIsl BCeX MCIOTHUTENBHBIX JIEMEHTOB.

Ecnu cucrema ympaBieHust peaiuzyercs Ha OCHOBE MPOrPaMMHPYEMOTO pelie
win [UIK, To Bce aBTOMaThl peanus3yroTcsi mporpaMMHo. B 3Tom ciydae crpykrypHas
CXeMa aBTOMAaTa, PEAU3YIOLIEr0 aBTOMAaTHYECKUN WIIM TOJTYyaBTOMAaTUYECKUN PEXUM

MOXXCT UMCTb BU/, HpCI[CT&BJ]CHHBIﬁ Ha PUCYHKC 2.

Om damixob
U LI YpabreHus
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T
P N
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Pucynok 2 — O6001méHHas CTPYKTypHas cXeMa aBTOMara, peau3yioliero aBToMaTuyeckuii (moayas-
TOMATUYECKUI) peKUM pabOThI

[TocnenoBaTenbHOCTHBIN aBTOMAT (GOopMHUPYET MATPHUILy Y BBIXOJHBIX IMEPEMEH-
HBIX, KOJJUYECTBO KOTOPHIX HA €AUHUILY OOJIBIIE, YEM KOJIUYECTBO ATAroB 1ukia. Kax-
Jlasi IEpEMEHHast Yn JOJKHA BKIKOYATHCS HA COOTBETCTBYIOLIEM N-TOM JTale U OCTa-
BaThCS BKIFOUEHHOM 10 KOHIA nuKia. [locnennss nepeMenHas Y 10JKHA OCYIIECTBIISATh

cOpoc mporpamMmsl (M, COOTBETCTBEHHO, BCEX TIEPEMEHHBIX ) B UCXOJIHOE COCTOSHHE.
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[lepemeHHbIe TOJKHBI (POPMUPOBATHCSI HA OCHOBE IIPOCTEHMILINX MTOCIEI0BATENb-
HOCTHBIX aBTOMaToB. Ecnu nporpamma cocrasisiercs Ha a3bike PKC, To 3a 0CHOBY MO-

JKeT OBITh B35iTa CXeMa CaMOOJOKUPOBKH (PUCYHOK 3).

+h XS XK K1
o o

]
f(f}’J

K12
- ~ )

Pucynok 3 — Cxema caM00JIOKUPOBKHU

Cxema CaMO6HOKHpOBKI/I MOJKET OBITh OIMCaHa CJICOAYIOIINM JIOTHYCCKUM BbIpa-

KCHUCM.

Y = (XS + yi—l) * Xr (1)

r7e Yi — TeKyIIee COCTOSHUE TOJyaBTOMAaTa; Vi1 — MPEIbIIyINee COCTOSHUE TOTyaBTO-
MaTa; XS — CUTHaJI YCTaHOBKH (Set); xr — curnai copoca (reset).
Takum oOpazom, repBas nepeMeHHasi MaTpuilbl Y OyJeT OMUCHIBATHCS CIEIYIO-

UM JIOTHYCCKUM BBIPAKCHUCM!

¥y =(s1+yL ) Y. (2)
rae S1 — moruueckoe ycioBHe Havasa MepBOTo dTana; Y — MOCIASAHS IepeMEHHas MaT-
pullbl Y, OCYIIECTBIISIONIAsE COpOC MPOTrpaMMbl B UICXOJTHOE COCTOSTHUE.

JIJist OCTaNbHBIX MEPEMEHHBIX B JIOTUYECKOM BBIPAKEHUU JOJKHO OBITH 3aJl0-
YKEHO YCJIOBHE TOT0, YTO KXKJIbIM ATall MOXKET HA4aThCsl TOJIBKO B TOM CJIy4ae, €CJIu yCTa-
HOBJICHA MEpPEMEHHAs MPEAbIAYIIETO 3Tana. JTO MO3BOJIUT CYIIECTBEHHO COKPATUTh Be-
POSITHOCTD JIOKHBIX CpabaThIBAaHUM MCHOJHUTEIBHBIX JJIEMEHTOB. Torja JOTUYECKOe

BBIPAXKCHUEC JJIsI HUX 6y21€T HUMCTHh BU:

Yni = (sn+ yn(i_l)) Yo (3)
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r7e Yn— NepEMEHHasl, COOTBETCTBYIOIIAsI N-HOMY ATany LMKJIA, SN — JIOTHYECKOE YCIOBUE
Hadaja N-HOTO dTama IHKIA, Yn-1) — HepEMEeHHas, COOTBETCTBYomas (N-1)-My atamy
ITUKJIA.

Takas nmocienoBaTeIbHas CBSA3b MEXK/1y IEPEMEHHBIMU MO3BOJISIET TAKXKE OCYIIIE-
CTBUTH MOCJEAOBATEIBHBIN COPOC BCEX MEPEMEHHBIX MPU COPOCE TOIBKO MEPBOIL Mepe-
MEHHOM.

[TepemenHas Y., OCyIIECTBIAIONIAs COPOC MPOrpaMMBbl, HE JOJKHA UMETh CaMo-

6HOKI/Ip0BKH H OIMHUCBIBACTCA CICAYIOMIUM JIOTHYCCKHUM BBIPAKCHUCM

Ye =SC- Y (4)
rae SC — JIOTUYECKOE YCJIOBHE, IPU KOTOPOM JOJDKEH OCYIIECTBISTHCS cOpoc mpo-
IrpaMMBbL; Yk — IEpEMEHHAasi, COOTBETCTBYIOIIAsE KOHEYHOMY (ITOCJIETHEMY) 3TaIly IIUKJIA.

Jlornyeckre ycioBus Hadajla KakKJI0TO 3Tala ONpPENestOTCs Ha OCHOBE LIUKIIO-
rpaMmbl paboThl, pa3pabOTaHHOW B MpakTHUecKoi padoTe No3 u npeacTaBieHHO B BUIE
TaOJIULIBI.

3areMm, I KaXX10r0 UCIIOJIHUTEIBHOIO 3JIEMEHTA OIIPENEIIIEM dTallbl IMKJIA, Ha
KOTOPBIX MPOUCXOJUT €ro BKJIKOYEHUE U BbIKIIOUeHHE. JIornueckoe BhIpaKEHHE IS

KaXXJJ0I'0 UCITIOJTHUTCIIBHOI'O 3JICMCHTA 6YI[GT HUMCTb BUA:

z, =ysl -yrl, +ys2 -yr2 +..+ysk, - yrk; -

€ Zj - IepEeMEHHasl, yIPaBIISIOIas j-ThIM UCTIONIHUTEIBHBIM dJIeMeHTOM; YS1j, YS2;j, ysk;
- IepeMEeHHbIC MaTPHIlbl Y, COOTBETCTBYIOIIHE HOMEpPAM 3TAIOB, HAa KOTOPBIX |-ThIH HC-
TIOJTHUTEIBHBIN DJIEMEHT JOJDKCH BKIIIOYAThCS; Y, Yr2;, yrkj - nepeMeHHbIe MaTPUIIBI Y,
COOTBETCTBYIOIIME HOMEPAM ATaroB, Ha KOTOPBIX J-ThIH HCITOJIHUTEIBHBIN 3JICMEHT J0J1-
YKEH BBIKITIOYATHCA.

Ecnu cucrema ympasieHus: pa3padaThIBacTCs Ha TUCKPETHBIX 3JICMEHTAxX (JJICK-
TPOMArHUTHEIE peJie, pelie BpeMEHH UK ITHEBMATUYECKUE JIOTHYECKHUE KIIamaHbl), TO Ma-
TEMaTUYECKOE ONMUCAHUE COCTABJISICTCS WHIWBUIYAIBHO COBMECTHO C PYKOBOJUTEIEM

KypPCOBOM pabOThI C UCTIOIB30BAHUEM METO/IAa UCKIIOUEHHUS OJIOKUPYIOLIMX CUTHAJIOB.
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ABTOMATHI pexXrUMa HEMOCPEACTBEHHOTO PYYHOI'0 YIPABJICHUS U aBAPUITHOTO pe-
KUMa, KaK MPaBUIIO, SBJISTFOTCS KOMOWHAITMOHHBIMU U Pa3pabaThIBaIOTCS HA OCHOBE Ta0-
JIUIIBI MEPEKITIOUECHUN C UCTIOJIb30BAHUEM 3aKOHOB alreOphl JIOTUKH.

[Topsimok BEIDOJIHEHUS PAOOTHL.

1. CocTaBbTE CTPYKTYPHYIO CXEMY aBTOMAaTa aBTOMAaTUYECKOTO (I10TyaBTOMATH-
YECKOI0) peKrMMa, Ha KOTOPOH YKa)KUTE BCE CUTHAIIBI (ITIEPEMEHHBIC) U JJaWTe UM OIHca-
HHE.

2. CocTaBbTe JJOTUUECKHE BBIPAKEHUS JIJIs1 IEPEMEHHBIX MATPUITLI Y U JJIs TIepe-
MEHHBIX, YIIPABJISIONIUX UCIIOTHUTEILHBIMU 3JIEMEHTAMU, B aBTOMATHYECKOM PEXKUME.

3. CocTaBbTE JIOTHUECKHUE BRIPAKEHUS, TSI IEPEMEHHBIX, YIIPABJISIONAX UCTION-
HUTEJIBHBIMU JIEMEHTAMH, B PEKHUMaX HEMOCPEACTBEHHOI'O PYYHOI'O YIIPABJICHHUS U aBa-
PUIHOM.

4. CocraBbTe 00IIHE JIOTHYCCKUE BRIPAKCHHS TSI HICIIOJTHUTEIBHBIX 3JIEMEHTOB,
00BbEIMHUB BBIpaKeHUS U3 1.2 | 1.3 jJoruyeckoit onepamueit MJIN.

[TpumMep BBITIOTHEHUS TPAKTUUECKON paOOThI 110 TUTIOBOMY 3aJaHUIO MPUBEIEH B
npuioxkeHnu T4, 1o MHAUBUIYATLHOMY 3aJJaHUI0 — B TIpUjIokeHuu 114.

KoHTPOJIBLHBIE BOITPOCHI.

O0600mEHHAsT CTPYKTYypHAsl cxema cucTteMbl ynpasieHus. O0001mEHHAsT CTPYK-
TypHasi CXeMa aBTOMaTa, peaju3yIoIlero aBTOMaTHUYECKUH (ITOJIyaBTOMaTHYECKU) pe-
KHUM paboThl. Cxema caMOOJIOKMPOBKH U JIOTHYECKOE BhIpaXKeHUE, ONMChIBatoIee e€ pa-
ooty. Jlornueckue BbIpaxeHUsl AJisl IEPEMEHHbIX MaTpullbl Y. JIornueckue BhIpaXKeHUs
JUTSL UCTIOJTHUTEIBHBIX 3JIeMEHTOB. OOBSICHUTE BCE MEPEMEHHbBIE, BXOSIIINE B JIOTHYE-

CKH€ BBIpa)XEHMUs, ONMCHIBAOIINE padoTy Bamel cuctemMsl ynpaBieHUs .
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3.5 Paspaborka ynpapJisioineii NnporpaMMbl ABTOMATH3UPOBAHHOW CH-

CTeMbl YIIPaBJIeHHA.

Lenb paboTel. PazpabotaTs ynpaBisionlyo mporpaMmy Ha OCHOBE MaTeMaTHue-

CKOro (JIOTMYECKOT0) OMUCAHUs PadOThl CUCTEMbl aBTOMATHYECKOTO YIPABJICHUS, CO-
CTaBJICHHOTO B MpaKkTH4ecKoi padote Ne4.

Kpatkas Teopus.

VYnpag:isioias nporpaMma mpeicTaBiisieT co00i peann3aluio JOTHYeCKUX BbIpa-
KEHHI, TOyYeHHBIX B IpepIyIel padote, Ha si3pike PKC. Kaxnoe norudeckoe Boipa-
JKEHUE PEANM3YETCS C MOMOILBIO OJHON BBIYMCIUTEIBHOM 1enoyku. [Ipu 3ToM noruue-
CKasl omnepauusi HHBEPCUU PEAU3yeTCsl C MOMOIIBI0 HOPMAIbHO-3aMKHYTOI'0O KOHTAKTa,
onepanus «1JI» - ¢ moMOIpI0 NapasIeIbHOrO0 COCIMHEHNS] KOHTAKTOB, onepanus «»
- C IOMOUIBIO ITOCIIEA0BATEIBHOIO COEAUHEHUSI KOHTAKTOB.

OyHKIMS TaliMepa peaanu3yeTcsi ¢ MOMOIIbI0 «OOKCa», 0003HaYEeHHUE KOTOPOTo
3aBUCUT OT KOHKPETHOUM MoJienu KOHTpoJuiepa. Ha nanHOM 3Tane MoKHO 0003HAYUTH B
BHUJIE IPSMOYTOJIbHUKA IPOU3BOJIBHOTO pa3mepa.

[Tops oK BBITIOJTHEHUS JOTHYECKUX ONEPAIUI B IOTHYECKOM BBIPAKEHUU CIIETY-
rommii: uaBepeust; «My»; «MJINy». JlelicTBUS B CKOOKAaX BBIMOJHSAIOTCS PaHbIIIE, YEM 32
ckoOkamu. Eciu HaJl HECKOIBKUMHM NTEPEMEHHBIMU CTOUT OOIINN CUMBOJ HHBEPCHH, 3TO
PaBHO3HAYHO TOMY, YTO 3TU NMEPEMEHHBIEC 3aKJIFOYEHBI B CKOOKH.

JIns ynpoleHus JOTH4eCKUX BBIPAKEHUN MOKHO UCTI0JIb30BaTh TOXKAECTBA U 3a-
KOHBI aJITeOphI JIOTHKH, a Takxke npasuio Jle Moprana.

[Hopsanok BbINOJHEHHS PAOOTEL.

Pa3nenute normyeckue BbIpaKEHUSI HA HECKOJIBKO TPYIIN: aBTOMAT BbIOOpa pe-
YKMMOB; aBTOMAT CIIELICUTHAJIOB; MOCJIEI0BATEIbHOCTHBIA aBTOMAT MAaTPULbI Y; KOMOU-
HAllMOHHBINA aBTOMAT YIIPABJICHUS UCIIOJIHUTEJILHBIMU dJIEMEeHTaMu. Peanusyire ornye-
CKME BBIPAKECHUSA U JAUTE KPATKOE OMMCAHUE 110 KAXKIOW IPYyIIIIE.

[Tpumep BBITTOIHEHM S TPAKTUYECKON paOOThI IO TUTIOBOMY 33JJaHUIO TPUBEIEH B

IpuiIoKeHuu T35, Mo MHANBUAYATIBHOMY 3a1aHUI0 — B puitokenun US.
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3.6 Pa3paboTka cxeMbl JIEKTPUUYECKOWH NMPUHUMIUAIBHON aBTOMATU3HUPO-

BaHHOI cCUCTeMBbI YIIPaBJICHUS.

Lenb paboTel. Pa3pabotaTh cxemy 37ME€KTPUUECKYIO0 MPUHLIUITHAIBHYIO CHCTEMBI

aBTOMATHYECKOTO YIPABICHHUS HA OCHOBE ITyJbTa (IIAHENH) YIpaBJICHUs, pa3padoTaH-
HOTO B IPAaKTUYECKOM padote Ne2, u ynpasJisirolieii mporpaMmbl, pa3paboTaHHOM B IpaK-
TU4YecKou padbote NoS5.

KDaTKaH TCOPHII. J_—[J'I}I p33pa6OTKI/I aBTOMaTI/ISI/IpOBaHHOﬁ CUCTCMbI YIIPABJICHHUA

IUKJIOBBIM MTPUBOJIOM LIUPOKO UCTIOJB3YIOTCA Tporpammupyemblie pene (I1P) u nmporpam-
Mupyemble jorudeckue konTposuiepsl (I1JIK). Kak npaBuio, mpu 04HOM U TOM e KOJIU-
yecTBe BX0J10B U BbixoA0B IIP B 1,5...2 pa3a nemesne [IJIK. MHorue Mojenu nporpam-
MUPYEMBIX peJie UMEIOT BO3MOXKHOCTh PEIaKTUPOBAHUS YIIPABIISIIOLIEH MPOrpaMMBbl 0€3
MOJKIIOYEHHUS] K MEePCOHAIBHOMY KOMITbIOTEepy. [loaToMy BRIOOp mporpaMMupyemMoro
peJie MpeAnOYTUTEBHEN.

Onnako, ITP (3a uckiiroueHrueM OTAEIbHBIX MOJIeNiei) HEe CIOCOOHBI paboTaTh ¢
aHAJIOTOBBIMM CHTHAJaMH, WUMEIOT OrpaHUYEHHBIH Habop (yHKIMM (Kak MpaBuio,
TOJBKO TalMEphl U CUETUMKHU), TOACPKUBAIOT 3HAUUTEIIBHO MEHBIIEE MaKCUMaIbHOE
KOJIMYECTBO BXOJIOB M BBIXOJIOB M MUMEIOT 3HAYUTEIILHO MEHBIIMN pa3Mep MaMsTh I
XpaHEHUs yIpaBJAIONIed mTporpaMMbl U JaHHBIX. COOTBETCTBEHHO, IPOTPAMMUPYEMOE
pesie MOXKHO BBIOUPATH MPU BBHITIOTHEHUH CIICTYIOIIUX YCIOBUM:

- B CUCTEME YIIpaBJICHUS HE IOJHKHO OBITh aHAJIOTOBBIX BXOJ/IOB U BBIXOJIOB;

- MaTeMaTU4YecKoe (JJOTMYECKOE) OMUCAHUE CUCTEMBbl YMPABJICHUS JOCTATOYHO
MIPOCTOE M TIO3BOJIAET PEAIM30BaTh BCE PEKUMBI PabOThl 0€3 MCIOIB30BaHUS MOIPO-
rpamm;

- TIpU MepeHAIaJIke 000pYA0BaHUSI YIIPABJIAIOIIas MPOrpaMMa He U3MEHSETCS, a
MEHSIIOTCS TOJIBKO 3HAYEHUS IEPEMEHHBIX;

- pa3Mep ynpasisiolIeil MporpaMMbl U KOJIMYECTBO JUCKPETHBIX BXOJ0B U BBIXO-
JIOB MEHBIIIE, YeM JIOMYCTUMbIC 3HAUCHHUS JIJIs1 BBIOPAHHOW MOJIENIA IPOTrPpaMMUPYEMOTO

pere.
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Pa3paboTka cxembl ANEKTPUUECKON MPUHIUMITUAIBHON 3aKII0YaeTCsl B IPABUIIb-
HOM MOAKIIFOUCHUH HAIPSKEHUS TUTAHUS, alnapaToB N01a4d KOMaH/ U CUTHAJIOB, JAaT-
YUKOB U UCIIOJHUTEBHBIX 3JIEMEHTOB KO BXxoaaM 1 Beixogam [P wimm [TJIK. HeoO0xomu-
Masi JI7Is1 5TOTO H(OPMAITUS PUBOIUTCS B PYKOBOACTBE IO AKCILTyaTauy (PyKOBOJICTBE
MOJIH30BATEIIs).

[Ipu pa3paboTke ANEKTPUUECKOW CXEMbl HEOOXOAMMO OOpaTUTh BHUMaHHUE Ha
CJIETYIOLIUE aCIEKTHI:

- KoHEuUHbIE BBIKITIOUATENH U IPYTHE JUCKPETHBIE JATYMKHU, YAIll€ BCETO UMEIOT
BbIxo bl THIIA PNP, NPN, «cyxoit koHTakT» (peneitHoro tumna). JluckperHsie Bxoas! [1P
u [1JIK MoryT ObITh YHUBEPCAIBHBIMHU, T.€. PACCUUTAHHBIMU Ha MOJAKIIOYCHUE TaTYUKOB
J000T0 THIA, @ MOTYT OBITh MPEAHA3HAYECHHBIMU JIJISI TIOJKIIFOUEHHUS TATYMKOB TOJIBKO
onHoro tumna - PNP wim NPN (BbIx01bI THIIA «CYXOH KOHTAKT» MOTYT OBITh OJKJIFOUEHBI
K JII0OOMY TUTTY BX0JI0B). EClii BXO/1bI YHUBEpCATIbHBIE, TO OHU 00bEIMHSAIOTCS B TPYTIIIHI,
KaXKJ1asl U3 KOTOPBIX UMEET CBOM 0011l BRIBOI. B m000M citydae, K OJTHO# rpyrine BXo-
JIOB MOKHO TOJKJII0YATh JaTYMKU TOJIBKO OAHOrO Tuma. [losTomy, skenarenbHo moaou-
paTh TaTYUKU C OJTHUM THUIIOM BBIXOJIOB.

- Beixonpl [1P wnm [JIK Takske moryT ObiTh THIIa PNP, NPN, «cyXxoif KOHTaKT).
K Beixogam tunma PNP u NPN mokeT moakiro4yaTbesi TOIBKO Harpy3ka MOCTOSHHOTO
TOKA, K BBIXOJIAM PEJIEHHOr0 TUIA - KaK MOCTOSIHHOTO, TaK M MEPEMEHHOr0. BhIXo/bl
TaKXe MOTYT ObITh OOBEJUHEHBI B TPYMIIbI, K OJJHON I'PYIINE MOAKIIOUYAETCS Harpyska
OJIHOTO THIA.

- [ToTpeOnsiemMblii TOK HArpy3KU HE JOJKEH MPEBHIIIATh MAaKCUMaIbHO-IOMYCTH-
MbIil Tok Bbixoga [1P umu [IJIK. Ecnu Tok Harpy3ku Oosblie (4TO MOXKET OBbITh, €CIU
HArpy3KoM SIBJISETCS 3JEKTPOMArHUT THIPABINYECKOTO PACTIPEICIUTEN), TO HEOOXO0-
JIMMO MCII0JIb30BaTh TpoMekyTouHble pene. [Ipu paboTe Ha UHIYKTUBHYIO HArpy3KYy, KO-
TOPOH SIBJISIFOTCS DJIEKTPOMArHUTHI pactipeaenurencii (ocooeHHo 11 Bbixo0B Tura PNP
u NPN) HeoOX0oamuMo HCTONB30BaTh CIEHAIbHBIE CXeMbI 3aiuThl 0T I/IC caMonHIyK-
11U, BOSHUKAIOIIEH TTPU BBIKJIIOUCHUHU HArpy3ku. Bemymue npou3BoIUTENN BBITTYCKAIOT
CIIEUAIIBHBIE PA3bEMBI K PACIIPEACIIUTENSIM, COIEPKAIE€ BCTPOCHHBIE CXEMBbI 3aIIHTHI.

Eciu takmx paS’béMOB HCT, TO PECKOMCHAYCTCA TAKXKE HCIIOJIb30BAaTh IIPOMECKYTOYHOC
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pene (MHIYKTUBHOCTh OOMOTKH YIIpaBJIEHUS pelie, KaK MPaBUIO 3HAYUTEIHHO MEHbIIIE
WHIYKTUBHOCTH 3JIEKTPOMArHuTa).

- Anainiorosble BXobl U BbIx0oibl [TJIK MOryT OBITH MpeiHa3HAUYEHBI IS paOOThI
C OJTHAM WJIM HECKOJIBKIUMH YHH(PUIIMPOBAHHBIMU JIEKTPUICCKHUMH CUTHAIAMU [7]. BbI-
XOJHOW CUTHAJ aHAJIOIOBOTO JAaTYMKA JTOJDKEH COOTBETCTBOBATH BXOJHOMY CHUTHAILY
IJIK, a ynpaBJISIFOIIMI CUTHAJI aHAJIOTOBOM Harpy3ku - BeiIxogHoMy curnainy I1TJIK.

- Hekoropeie ¢pyHKkIMM (TaltMepoOB, CYETYMKOB, PETYIISITOPOB) JTOJIKHBI OBITH pe-
aJIM30BaHbl HE TPOTPAMMHO, a anmnapaTHo. ITO HEOOXOAMMO B TE€X CIIydasiX, KOrjaa napa-
MeTpbl (PYHKLIUU ONPEISISIIOTCS ONepaTOpOM, M Ha MaHENb YIPaBICHUS BBIBOJSATCS CO-
OTBETCTBYIOIIUE OPTaHbl YIIPABICHUS.

[Tocne pa3pabOTKU 3IEKTPUUYECKOM CXEeMbl HEOOXOJUMO MPOBECTH KOPPEKTHU-
POBKY yIpaBJISIIOLIEH MporpaMMsbl. /{7151 3Toro He06X0MMO 3aMEHUTH YCIOBHBIE 0003HA-
YEeHUsI, IPUHATHIE pPaHee, Ha yCIOBHbIE 0003HAUEHNUs, IPUHSATHIE AJIs JaHHON Moaenu [1P
i [1JIK ¢ yaéToM HOMEPOB BXOJ0B ¥ BBIXOJ0OB K KOTOPBIM IOJKIIFOUEHBI KOHKPETHBIE
anrapaThl NOAa4Yd KOMaH/ U CUTHAJIOB U UCIIOJIHUTENBHBIE JIEMEHTHI.

Kax npasuio, IIJIK nonyckaroT BO3MOXHOCTb IPUCBANBaHUS [IEPEMEHHBIM CUM-
BOJIMYECKUX UMEH. B 3TOM citydae 111 KOpPEKTUPOBKU MPOrpaMMBbl JOCTATOYHO COCTA-
BUTbH TA0IHILy TEPEMEHHBIX.

HODHZ[OK BBIITOJIHCHU A Da6OTI>I .

1. Onpenenure HEOOXOAUMOCTh HAJIMYMS B CUCTEME YINPABJICHUS aHAJIOTOBBIX
BXOJIOB U BBIXOJIOB; CJIOKHOCTh M pa3Mep yIPaBIISIIONICH MPOrpaMMBbl; YTO U3MEHSETCS
MpU TIepeHanagke 000py0BaHUs; KOJUYECTBO JUCKPETHBIX BXOJOB U BBIXOJIOB U CliE-
JaliTe BBIBOJ] O BEIOOPE MPOTPAMMUPYEMOT0 pejie WIIH MIPOTPaMMHUPYEMOT0 JIOTHYECKOTO
KOHTpOJIIEpa.

2. [IpuBeauTe U3 pyKOBOJICTBA MO IKCIUTyaTAllUU CXEMbI IMOIKJIFOYEHUST BEIOpAH-
Horo [P wm IJIK k HCTOYHMKY mUTaHUs, CXEMBbI MOJKIOUYEHUS BXOJA0B U BBIXOJ0B, UX
ONMCAaHUE U KOMMEHTAPHUU K HUM.

3. PazpaboraiiTe cxemy 2JIEKTPUUECKYIO MPUHIIUITUAIBHYIO U TIPEACTaBbTE €€ B

MIPUJIOKECHUU WJI HA YEPTEXKE.
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4. TlponsBenute KOPPEKTUPOBKY YIPABISAIONIEH IPOrpaMMbl UM COCTAaBbTE Ta0-
JIUIlY IEPEMEHHBIX.

[Tpumep BBITIOIHEHUS] TPAKTUYECKON pabOThI IO TUTIOBOMY 3aJJaHUIO TPUBE/EH B
npwioxkeHuu T6, o HHAUBUAYATbHOMY 33/IaHUIO — B NpuiioxkeHuu 16.

KoHTpOJILHBIE BOIIPOCHI.

[Ipu xakux ycnoBusix pekoMeHayetcst Bbioupats [1P? Kakue cyiecTByroT TUIIBI
JUCKPETHBIX BBIX0/I0B? UTO HEOOXOIMMO AeNaTh, €CIM TOK HAarpy3Kd MPEBHIIIAeT MaK-
CUMAaJIbHO-JI0MyCTUMBIN BeIXoHON TOK T1P mmu ITJIK? Kakue tpeGoBaHus mpeabsIBis-
IOTCSL K aHanoroBbIM BxojaM u BeixonaM [IP u [IJIK? B kakux ciydasx QyHKuuo Taii-
Mepa MOKHO peajii30BaTh almnapaTHo, a B KAKUX — IporpaMMHO? OObsICHUTE MPUHIUI

pa6OTI>I CUCTCMBI YIIPABJICHUA II0 CXCMC BHGKTPHHGCKOﬁ HpHHHHHHaHLHOﬁ.
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1 OO1ume cBeneHus.

1.1 HammeHoBanne - «CucreMa aBTOMAaTH3UPOBAHHOIO YIPABJICHHS MOJYaBTO-
mata posiusa JI/[-4CO-1J».

1.2 Ycnosaoe o6o3nauenue - ACPI" 130000.000

1.3 ABTOMaTHM3MpOBaHHAsA CUCTEMA CO3/1a€TCS HA OCHOBaHUMU:

- paboueii mporpamMmbl IO AUCHUIIITNHE «ABTOMATU3HUPOBAHHBIE CHCTEMBI PETYIIH-
poBanus ['TICy;

- aHHOTUPOBAHHOM 00pa30BaTEeNbHON IPOrPaMMOIi BBICIIETO MPOPECCHOHATBHOTO
oOpazoBanus 1o Hanpasiennio MTHHOBATUKA, npoduib moAroToBku «YNpaBlieHHUE
MHHOBAIUSIMU B IPOMBIIIIEHHOCTHU (TUAPOMAIIMHOCTPOCHHE)Y;

- PYKOBOJICTBA MO 3KCIUTyaranuu noixyasromara posnusa JI[[-4CO-1J1.

1.4 Hagano pa6ot - 10.10.2016 r.; okonuanue padot - 10.12.2016 1.

1.5 Pe3ynbrarhl paboThl NPEACTABIAIOTCS MPENOJABATEN0 B BUJIE 3aKOHUYEHHOU

KypCOBOI pabOThI B COOTBETCTBUU C 33JaHUEM U IIOJIEKAT 3aLIUTE.

2 Ha3HaueHue v 1enm Co3jaHusl aBTOMAaTU3UPOBAHHON CHCTEMBI.

2.1 Ha3HayeHue: cucteMa aBTOMaTU3UPOBAHHOTO YIIPABIICHHUS [T0yaBTOMATa pO3-
nuBa JIJI-4CO-1 npenHa3HayeHa i MOJTyaBTOMATHYECKOrO YMPABICHUS TMOCIEI0BA-
TEJIbHOCTHIO BBITIOJIHEHUS ONIEpalliid TPU PO3JIUBE MUIIEBBIX JKUAKOCTEN B MIJIACTUKOBBIC
OyTbUIKH 00BEMOM OT 0,5 10 3 TUTPOB B MOJIyaBTOMAaTUYECKOM PEKUME, a TaKKe IS
YIOPABJICHHS MOJIyaBTOMAaTOM B PEXHME HEMOCPEACTBEHHOTO PYYHOTO YIpaBJieHUS U
aBAPUNHOM pEKUME.

2.2 lenp co3nanusi: cuCTeMa aBTOMATU3UPOBAHHOIO YIIpaBJieHUs! 00€CIeuuT pac-
HIMPEHUE HOMEHKJIATYphl BBITYCKA€MOUW MPOAYKIIMU 3a CUET BHEIPEHUS HOBOTO J103a-
TOpa ¢ MPOMOPITUOHATILHBIM JATYUKOM TOJI0KEHUs (00bEMa T035bI).

2.3 Cucrema ynpaBieHHs 10HKHA 00eCTIeYuBaTh CIEAYIONINE TEXHUUECKUE XapaK-
TEPUCTUKHU:

- HOMEHKJIaTypa BblaBaeMbIx 00béMoB 103 (10°M%): 0,5; 1; 1,25; 1,5; 1,6; 1,75;
2;2,25;2,5; 3.
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- IOIPEILTHOCTh BBIJIa4YM /1036l HE Oosee 1%;
- HanpsbkeHue nutanus 220 B (50 I'o);
- KOJIMYECTBO PA3JIMBOYHBIX FOJIOBOK — 4;

- 00CTyKHMBAIOIIHI IepcOHAN — | YenoBek.

3 XapaKTepI/ICTHKa 00BEKTa aBTOMaTHU3alluu

3.1 KoHCTpyKIMs U MPUHIUT pabOThI

[TonyaBTomat poznuBa JIJI4-CO-1JI npexacraBisier coO0i MOJTyaBTOMaTHYECKOE
000OpyZI0OBaHUE JTMHEHHOTO THUIA C OOBEMHBIM JO3UPOBAHUEM, TIPEIHA3HAYCHHBIM JIJIS
PO3TMBA PA3IMYHBIX MUIIEBBIX )KUIKOCTEN B IJIACTUKOBBIC OYTHUIKH.

[TomyaBTOMaT po3iMBa MPEACTABISIET COOON KOMITAKTHYIO YCTaHOBKY, BCE Y3JIb

KOTOPOM CMOHTHPOBAHBI HA OJJTHOM OCHOBaHUU (PUCYHOK 1).

i — 1=

-

Pucynok 1 — O6uwmii Bu nosyaBromara po3jinBa
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OCHOBHBIMHU YaCTSIMU YCTAaHOBKM SIBJISIFOTCS JIB€ Hecyuiue croiiku (1), cucrema
¢ukcanuu 6yThUIOK (2), 6;10K 103upoBaHus (3), TOJIOBKU PO31KBa (4), MyNbT YIPAaBICHUS
(5), kHOIIKM ympaBlIeHUsl pa3IUBOYHBIMU TrooBkamu «llyck» (6). IlomyaBromaTt Moxer
OBITh BCTPOEH B aBTOMATHUECKYIO JIMHUIO MMyTEM (PUKCAIMH K TPAHCTIOPTEPY € MOMOIIBIO
CIEIHAIBHOTO KPOHIITENHA, YCTAHOBJIEHHOIO HA CTOMKAX.

Pabota nosmyaBToMaTa NpoOMCXOAUT CIEAYIOIINUM 00pa3oMm:

1. Oneparop BcTaBiseT 2 MycThle OYTHUIKU B JIEp>KaTellb C OJHOU CTO-
POHBI M HAKUMAET COOTBETCTBYIOLLYIO KHONIKY «Ilyck». [Ipu aToM 3amyckaercs
ABTOMATUYECKUN LUKII JO3UPOBAHUS IS 3TUX OYTHIIOK.

2. OmepaTop BCTaBJSET 2 MyCThie OYTHUIKU B Iep>KaTelb C APYroil CTo-
POHBI M HAKMMAET COOTBETCTBYIOIIYIO KHOIKY «Ilyck». [Ipu aToMm 3anmyckaercs
ABTOMATUYECKUU IIUKJ JO3UpOBaHuUs 1 3TuX OyThuUloK. [locnenyrommue omne-
panuy OMKJIa BBITOJHSKOTCS aBTOMAaTUYECKH HE3aBUCHMO JUIS KaXJAOW Iapbl
OYTBLIOK.

3. OmyckaroTcs pa3IMBOYHBIE TOJIOBKH.

4. Jlozatop BBIIAET J03Y MNPOAYKTA K FOJIOBKE pO3JIMBa yepe3 00K 00-
PaTHBIX KJIAMAHOB.

5. KuakocTh U3 TOJOBOK PO3JIMBA MOCTYNAET B OYTHUIKY.

6. Ilpoucxonut moabém rosoBok. [lapainenbHo 103aTOp BCAChIBAET HE-
00X0IUMYIO 103y JJIsl CIEAYIOLIEro UKIIA.

7. OmnepaTop Bpy4HYIO BBIHUMAET HAlIOJHEHHbIE OYTHUIKH.

[ToaBoa — OTBOA AO3UPOBOYHBIX FOJIOBOK B 30HY HAJIMBA U BbIJIaya J03bI )KUJIKOCTU

OCYHICCTBIIAIOTCA C IIOMOIIBIO ITHCBMATUYCCKUX TUJIMHAPOB.

3.2 ITaeBMocucremMa

CxeMa MHEBMOTUpABINYECKAsT MPUHIMIIAATBHAS TPEJCTaBICHA Ha YEPTEKe
ACPT".130000.000 C3 (npunoxenue A).

[THeBMOcHUCcTEMa TOyaBTOMATa PO3JIMBA BKJIIOYAET IIECTh MHEBMOIMIUHAPOB
(I11-116), nBa ruaponemmndepa (Al, A2), mects pactipenenuteneit (P1-P3, P5-P7), mects
npocceneit (JIP1 - IP6), onuanaauats riaymmTeneit (['1-I'11), 610k moarotroBku Bo3myxa
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(BIIB1). [THeBMOCHCTEMY MOXKHO YCJIOBHO Pa3/ielIUTh HA JIBE YaCTU — «JIEBYIO» U «IIpa-
BYIO», KaX1asi N3 KOTOPBIX 00ECTICUNBAET I03UPOBAHNE ABYX OYTHUIOK, YCTAHOBJICHHBIX
C COOTBETCTBYIOLIEN CTOPOHBI TOJTyaBTOMaTa. JIeBast yacTp BKIItouaeT uuauHapsl [{1-113,
ruaponemndep Al, pacnpenemurenu P1-P3, npoccenn AP1-AP3, raymurtenu ['1-T°5;
npaBas - mwmHaps! [14-116, ruapoaemndep A2, pacnpenenutenu P5-P7, npoccenn J[P4-
JAP6, rmymmrenu I'7-1'11.

I'unponemndeps Bkmouatot ruaporuuaap (1.2, [2.2), pacmmpurensHbiil 6a-
yok (I11.1, I12.1), pacnipenenurens ¢ mHeBMaTH4YeckuM yrpasienuem (P1.1, P2.1), npoc-
cenb (JIP1.1, IP2.1), oopatusriii kiaman (KO1.1, KO2.1). llItoku ruapormmmaapos 111.2
n [[2.2 MexaHu4ecku CBsI3aHbl CO MTOKaMu NMHeBMoUmauHIApoB L3 u L6 cootser-
CTBEHHO.

B mrroxku maeBMonmnuHapoB 13 u 116 BcTpoensr qatunku nonoxkenns SQ1 u SQ2
COOTBETCTBEHHO.

brok nmoaroroBku Bo3zayxa BkItouaeT puibTp-perynarop ®P1, manomerp M1 u
pactipenenutensb P4, GunbTp-perynsarop o0ecrneurnBaeT OUYMCTKY CKATOro BO3ayXxa J10 3a-
JTAHHOW TOHKOCTU (DUIBTpAIMK, PETYIUPOBKY U CTAOWIM3AIMIO0 JaBieHus. KoHTposb
JIaBJICHUS OCYIIECTBIISIETCS 110 MaHOMETpy. Pacnipenenutens P4 o0ecneunBaer nogavy
CKaTOTO BO3/lyXa B MHEBMOCUCTEMY IPHU BKIIOYEHUHU AJIEKTPOMArHuTa, coOpoc caToro
BO3/1yXa U3 MHEBMOCHCTEMBI - IPU BBIKIIOYEHUH SJIEKTPOMArHUTA.

Humunaapser 11, 112 ocymecTBasOT MOABO (OTBO) JIEBBIX JO3UPOBOYHBIX T'OJIO-
BOK B (13) 30HY HaymBa, nuiiHapsI 114, 115 — npaBeix. HanpaBiaenuem ABMKSHHS IMITHH-
npos L1, 112 ynpasnser pactipenenurens Pl, nunmuaapos 14, L5 - pacnpenenurens PS.
[Ipu noaue HanpsiKEHUS HA SJIEKTPOMATHUTHI paclpeieuTeNel TOKU UJIUHIPOB BbI-
JIBUTAIOTCS, JO3UPOBOYHBIE TOJIOBKU BXOIAT B 30HY HaiuBa. [Ipy CHATHM HanpsiKeHUs
IITOKW IUJIUHIPOB BTATHUBAIOTCS, JO3UPOBOYHBIC TOJOBKU BBIXOIST M3 30HBI HAJIMBA.
Hpoccenu JIP1, JIP4 ocyiiecTBIsIIOT PEryIUPOBKY CKOPOCTH BTSITMBAHUS IITOKOB IIH-
JUHAPOB, Apoccenu JIP2, JIPS — BEIABUKEHUS.

Humunaap 13 ocymiecTBisieT nepemMelieHre MOPIIHEH JICBBIX J03aTOPOB, HMIHHAP
16 — npaBbix. HanpaBienuem npuxenus nuinHapa 13 ynpasnser pacnpenenurens P3,

uuiuHapa L6 - pacnpeaenurens P7. [Ipu nogave HanpsikeHus: Ha 3JEKTPOMArHUThI pac-
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MPEAEIUTENECH IITOKM HWIMHIPOB BBIIBUTAIOTCS, IPOUCXOAUT BCACBIBAHUE JI03bI U3 JO-
NOJIHUTENBHON €MKOCTH. [Ipy CHATMM HAnpsHKEHMs IITOKA LUUIMHAPOB BTATUMBAKOTCH,
MIPOMCXOJIUT BhIIayua 1036l B OyThIIKY. J{poccenu [IP3, [IP6 ocymiecTBISIOT peryaupoBKy
CKOPOCTH BTSTMBAHMS IITOKOB LUJIUHIPOB.

I'unponemndepsr Al, A2 oCyIeCTBIAIOT OCTAHOBKY IITOKOB IMuIMHAPOB 113, 116
COOTBETCTBEHHO B 33/IaHHOW IMO3UIIMU MPU BBIABUKEHUHN U PETYIUPOBKY CKOPOCTH BbI-
nBrokeHus. OCTaHOBKA OCYIIECTBISIETCS NpU cpadarbiBaHuu pacnpenenurenein Pl.1,
P2.1. CpabatsiBanuem pacrnpeaenureneit P1.1, P2.1 ynpasnstot pactipeaenurenu P2, P6
COOTBETCTBEHHO. [Ipy nmogade HanpspKeHUs Ha 3aeKTpoMardutel P2, P6 npoucxoaut mo-
Jladya CaToro Bo3[yXa K YIpaBJsIOIMM KaHanaMm pacnpenemurene P1.1, P2.1 u ocra-
HOBKA IITOKOB IuiMHAPOB 1[1.2, I12.2 1 MEXaHUYECKHU CBSI3aHHBIX C HUMH IITOKOB I~
muaapoB 13, 16 cooTBeTcTBEHHO. PerynnpoBka CKOPOCTH BBIABUKEHHS OCYILIECTBIIS-

eTcs ¢ momonisto apoccenei AP1.1, AP 2.1.

3.3 PexuMsbl paboThI

Kaxnas u3 yacteli mHEBMAaTUYECKOM CUCTEMBI (JieBasi W IpaBas) MOJyaBTOMATa
MO/ YNPABJIEHUEM CO3aBa€MOM CUCTEMbI YIIPaBJICHUS OJKHA paboTaTh B TPEX PEXKHU-
Max: II0JyaBTOMaTHYE€CKOM, PEKUME HEIOCPEACTBEHHOIO PYYHOI'O YIIPABJICHUS, aBa-
puitHOM. AJTrOopUTMBI pabOThl BO BCEX pexuUMax Juisl 00enx yacTted MAeHTH4YHBI. Pac-

CMOTPH PEXXHUMBI pabOTHI Ha PUMEPE JICBOI YaCTH.

3.3.1 [lomyaBTOMaTUYECKUI PEXKUM pabOTHI

1. Onepatop ycTaHaBIUBAET JBE OyTHUIKH C JIEBOM CTOPOHBI U HAKUMAET JIEBYIO
KHONKY «IIyck».

2. IIporcxoauT BRIIBIYKEHUE JTO3UPOBOYHBIX T'OJIOBOK (BBIIBHTAOTCS IITOKHU 11 1
[12) u BcacwiBanue 10361 (BbigBUraetcs mrok 1(3). Ecnu mrok munuaapa 13 nocturuer
3QTAaHHOM MO3UITMH paHbIle, yeM mToku L{1 u [12, To oH ocranaBnuBaeTcs (cpabaTbiBaeT

(P1.1) u oxupnaet BoiaBukeHUs mwtokoB L1 u 112.
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3. Ilocne nOCTHXKEHMS] IITOKAMHU IMJIMHIPOB 3aJaHHBIX TMO3UIIMMA, TPOUCXOIUT
BTATHMBaHME mTOoKa [[3 v BhIaya 10361 B OYTHUIKY.

4. Tlocne BbI1aun 40361 ITOK 13 cHOBa BhIABUTAaETCS, HAOUpas 103y IS CIEAYI0-
IIEro IMKJIa, U BKJIIOYaeTcsl Bbiepkka BpeMenu (okono 0,5...0,7 ¢) nns ycrnoKoeHus
KUJIKOCTH B OYTBLIKE.

5. Ilo oxoH4YaHUM BBIIEPKKKA BpeMeHU BTsruBaroTcs uuausapsl L1, 112, orBoas
JIO3UPOBOYHBIC TOJIOBKH B UCXOHYIO TIO3HUITHIO.

6. OnepaTop BHIHUMAET OYTHUIKH.

I[I/IarpaMMa mar-nmepeMEeuICHUuC s aBTOMATUHICCKOI'O pCiKrumMa IPCACTABJICHA HaA

PUCYHKE 2.
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Pucynok 2 — JluarpamMma mar-niepeMernieHne aBTOMaTHIeCKOro pexnumMa padoThl
I11-113 — cocrosinue nunuuApoB; P1-P3 — coctosHue pacnpenenureneit

ITocne 3aBepieHus NOCAEAHETO LIMKJIA B KOHIE CMEHBI, KaK BUJHO U3 IHArpaMMBl,
J103aTOp OCTAETCsl ¢ HAMOJHEHHOU N030i. [losTomy mocieanue OyThUIKM HEOOXOIMMO
3aMOJHUTH B PEKUME HETIOCPEICTBEHHOTO PYYHOIO YIIPABJICHHUS.
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3.3.2 PexxuM HEMOCPEACTBEHHOI'O PYYHOTO YIIPABICHHUS.

B pexxnme HEmocpelCTBEHHOTO PYYHOI'O YIPaBJICHHS BbIIBUKECHHUE-BTATUBAHUE
JI0O3UPOBOYHBIX rosioBOK (1rTokoB I[1 u 112) u BcackiBaHue-BbIAa4a 10361 (BbIIBHKCHUE-
BTsiruBaHue 1mToka [[3) ocymiecTBisercs nmpu BO3JAEHCTBUU HA COOTBETCTBYIOIIHME Op-
raHbl yOpPaBJICHUS Ha MAHENH yNpaBJiCHUA. PydHOU pEeXUM HCHOJIB3YETCS B MPOLECCE
HACTPOWKH CKOPOCTEN ABMXKEHUS IITOKOB UWJIWHAPOB, JUIA BBIIAYH JI03bI B MOCIICIHEM
LUKJIE U JJIs1 BO3BpaTa IITOKOB IIUIMHAPOB B UCXOJHBIE COCTOSIHUS MTOCJIE aBAPUHHOTO
pexuma.

B pexuMe HemocpeAaCTBEHHOrO PYYHOIO YIIPABJIEHUS JTO3UPOBOYHBIE TOJIOBKH
JIOJDKHBI MIMETh JIBA COCTOSTHHUS (ITOJIOKEHHSI) — TIOJIBOJT U OTBOJI, J103aTOP — TPH COCTOSA-

HUA — BblJa4da A03bI, BCACBIBAHHUEC OJ03bI, OCTAHOB.

3.3.3 ABapuiiHblil pexuM

ABapuiTHBIN PEKUM BKJIIOYAETCS MPU HAXKATUU KHONIKU «ABapUiiHbIN cTom». [Ipn
3TOM J03UPOBOYHBIE TOJIOBKH JIOJKHBI OCTATHCS B TOM COCTOSIHMHU, B KOTOPOM OHHM HaXo-
JAIIACH, a 103aTOP JOJDKEH OCTAHOBUTHCS B TEKYIEM MOJoxeHuu. [Ipu aTom cucrema
YIPABJICHHS JOJKHA MIEPEUTH B PyYHOH pexkuM padoThl. OTHAKO YIIpaBIeHUE BO3MOKHO

TOJIBKO ITOCJIC BO3BpPaTa KHOIIKKM B HCXOJHOC ITOJIOKCHUC.

3.3.4 bnoKupOBKHU

YuuThIBas NPOCTOTY KOHCTPYKLIUH U BU3YAJIBHBIM KOHTPOJIb OIIEpaTOpa 3a COCTO-
SIHUEM MCTIOJHUTENbHBIX ABUTATENIe HUKAKUX OJJOKUPOBOK HE MPETyCMOTPEHO.

B TO xe Bpemsi, B cucteMe ynpaBlIeHUsT HEOOXOAUMO MPEAyCMOTPETh BO3MOXK-
HOCTb BBE/ICHUS OJOKMPOBKHU BbIAAUU J03bI IPH OTCYTCTBUU Taphl. Bompoc o BBeaeHUH
JTAHHOU OJIOKMPOBKU MOKET OBbITh PEIIEH HA OCHOBE ONBITHON AKCILTyaTallMH MOJTyaBTO-

mMarta.
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4 TpeboBaHUs K aBTOMATU3UPOBAHHON CUCTEME

4.1 Cucrema yrpaBieHHs] KOHCTPYKTUBHO JOJDKHA OBITh BBIIIOJHEHA B BUJAE OT-
nenbHOTO mKada ¢ na”ensto ynpasieHus. Kaonku «Ilyck» T0mKHBI OBITH yCTaHOBIICHBI
B HEMOCPEACTBEHHOM OJIM30CTH OT 30HBI YCTAHOBKHU OYTBLUIOK.

4.2 llIxad noyKeH coaepKaTh dJAEKTPUUECKUE Pa3beMBbl JJIs MOAKIIOUYEHUS 1aTYH-
KOB, pacrpejieNiuTeNe U APYyrux anmnaparoB, yCTaHOBJICHHBIX Ha o0opyaoBaHuu. Bee
OCTaJIbHBIE HJIEMEHTBI CUCTEMBI YIIPABJICHUSI JOJIKHBI PACIIONAraThCsl BHYTPH IIKada.

4.3 CocTtaB naHeu yIpaBJICHUS ONPEEIsETCS COBMECTHO € 3aKa34MKOM (PyKOBO-
nuteneM BKP) B mpoiiecce mpoeKkTupoBaHus.

4.4 DneMeHThl yInpaBlieHUs, OJBEPraolIUecs BO3IEUCTBUIO oniepaTopa (KHOIIKH,
TymOJiepa ¥ T.J1.) IOJKHBI HAXOAUTHCS MO/ HallpshKeHueM He Oonee 24B.

4.5 CucreMa ynpaiieHUs JOJDKHA CHCTEMA JTOJIKHA UMETh BO3MOKHOCTb J1aIbHEH-
1Iei MoiepHU3alluK, 00eCIIeYnBaIOLIECH:

- BO3MOXKHOCTb BBE/ICHHUS OJOKMPOBKU BBIAAYU J03BI MPH OTCYTCTBUU OYTHUIKU
(cm. 11.3.3.4);

- HHTETPALMIO C TPAHCIIOPTEPOM HMJIM APYTUM YCTPOMCTBOM MOJA4YU Taphl.

5 CocraB u cogepkanue padorT.

Pa3zpaboTka cucteMbl yrpaBiaeHUsI COCTOUT U3 CIAEAYIOIMIUX ATAOB:

1. Pa3paboTka u coriiacoBaHUE TEXHUUECKOTO 3a/1aHUs;

2. Pa3paboTka mynbTa (MaHen) yIpaBiIeHuUs.

3. Pa3paboTka nukiorpaMm paboThl BO BCEX PEKUMAX.

4. Pa3zpaboTka MaTeMaTH4ECKOro (JIOTUYECKOIr0) OMUCaHUE padOThI.

5. Pa3paboTka cXembl AIEKTPUIECKON MPUHIIUITAATIEHOM.

6. Pa3paboTka ympaBisromieil mporpaMmel.

Otanel 1 u 2 cornacoBeiBatoTcs ¢ pykopoautenem BKP, stanel 3-6 koHTpOIupy-

10TCcs pykoBoautenem BKP.

6 [TopsimoK KOHTPOJISI U IPUEMKH CUCTEMBI.
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TCKYI_HI/Iﬁ KOHTPOJIb BBIIIOJIHCHHA OCYHICCTBIIACTCA B IIPOLICCCC BBIITOJIHCHUA pa-

00T 1o paszeny S, NpueMKa - B IPOIECCe 3alUThI KypCOBOH paOOTHI.

7 TpeOoBaHUs K COCTaBYy M COACPIKAHUIO pabOT MO MOATOTOBKE O0OBEKTAa aBTOMa-

TU3alLlMU K BBOJY CUCTEMBI B SKCILITyaTaIHIO.

Jji BBOJ]a CUCTEMBI B OKCILTyaTalli0 HEOOX0IUMO:

1. Ha nonmyaBTomMaTe A0KHA OBITH MOJHOCTHIO CMOHTHPOBAaHA IMHEBMATHUYe-
CKasl CUCTEMA.

2. Ha nomyaBTOoMaTe 10JKHBI OBITh YCTaHOBJIEHBI BCE HEOOXOAUMBIE TaTUUKU.

3. Bce naTumky M 3IEKTPOMArHUThl pacipenenuTeNeil TOKHbBI ObITh CHA0KEHBI
Ka0eJsIMU ¢ pazbeMaMHt JUIsl MOAKIIOUEHUs K HIKady yIpaBlIeHUs.

8 TpeOoBaHUs K TOKYMEHTALIUH.

TpeboBaHus K TOKyMEHTALUU ONPEAEIAIOTCS 3aJaHUEM Ha KYPCOBYIO paloTy.

9 Uctounuku pa3paboOTKH.

CucreMa ynpaBi€HUs JI0JKHA YIOBIETBOPATH JICHCTBYIOIIUM B HACTOSIIUNA MO-

MEHT HOPMATUBHBIM aKTaM B 00JIACTH OXpaHbl TPyJa U OKPYKAIOIIEH CPEIbl.
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1. [lynbT ynpaBiaeHus: MOJyaBTOMAaTOM PO3JIUBA.

OO0mwmii B MpeasiaraeMoro MmyjibTa yIpaBlIeHUs OJyaBTOMAaTOM PO3JIMBa MPei-

CTaBJICH HA pUCYHKE 1.

2. Ha3znaueHue 31€MEHTOB ITyJIbTa YIIPABJICHU.

2.1 Iepexmouatens «IITMTAHUEY npenna3zHaueH s BKIOYEHUS] TUTAHUS T10-

nyaBTomara. [Ipu nepeBojie nepekitoyaresns B MOJOKEHUE « BKIL) mpOUCXOAUT Mmojiava
AJEKTPUYECKOTO MUTAHUS K CHUCTEME YNIPAaBICHUS, 3aropaercsi CUTHAJbHAS JiamIia
«CETDb», ¢ HeOobIIION 3a7ep)KKOM BKITFOUAETCs MoJada CKaTOTro BO3ayXa K ITHEBMOCH-
cteMe (koHTposnpyetrcs 1o manoMetpy «JIABJIEHUEY), ucnonnurenbHbie JBUTAaTEIN
JIOJDKHBI BBIABUHYTHCSI B UCXOJHYIO TTO3UIIMIO, CUCTEMA YIIPABJICHUS JOJIKHA BKIIIO-
YUTHCS B ABTOMATUUYECKUHN pekuM. [locie BbIX0O/1a UCIIOJTHUTEIbHBIX JIBUTATEIICH B UC-
XOJHYIO MO3HULINIO, 3arOPAKOTCS JIaMIIbl, yCTaHOBJICHHBIE B KHOMIKE «ITY CK».

2.2 llepexntoyatenb «PEXXUM» npennaszHadex st BIOOpa pexxumMa paboThI.

IIpn nepeBoae nepekiroyarens B nmonoxenue «ABT.» ucrnonHuTenpHble IBUTa-
TEJIN T0JKHBI BBIIBUHYTHCS B UCXOIHYIO MMO3ULUIO, CUCTEMA YIPABJIEHUS JOJKHA BKITIO-
YUTHCA B aBTOMATU4YeCKUM pexxuM. [lociie BbIX0/1a MCIIOIHUTEIBHBIX IBUTATENIEN B UC-
XOJHYIO TIO3ULIMIO, 3arOPAIOTCs JIAMIIbI, YCTaHOBJIEHHBIE B KHOIIKE «I1Y CK».

IIpu nepeBoae nepekntouarens B nonoxenune «PYUY. tekymui nmoixsyaBromaTuye-
CKU LIMKJI 3aBEPIIAETCS, U CUCTEMA YIPABJICHHS IEPEXOJIUT B PYUYHOU pEeKUM pabOTHI.

Texymmii pexxum padoTel uHANIMpYeTcs JamnamMu «ABT. PEXKUM» u «PYY. PE-
K1M».

2.3 Knomnka «CTOII» BkiIrOYaeT aBapUNHBIA PEKUM PaOOTHI.

2.4 [epexmouarens «BbIBOP JIO3bI» BeiOHpaeT 103UpOBKY B aBTOMATUYECKOM

pexuMe padboTel. BeiOpaHHas n03upoBKa mokaspiBaeTcs JammamMu «0,5», «1», «1,25»,

«1,5», «1,6», «1,75», «2», «2,25», «2,5», «3».
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2.5 I'pynnel kaonok «JIEBBIE T'OJIOBKHU, PYUHOU PEXUM» u «ITPABBIE

I'OJIOBKU, PYUYHOU PEXXMM» ynpapisioT 103UPOBOYHBIMU TOOBKAMHU M JI03aTO-

paMu B pyYHOM peKUMe paboThI.

2.5.1 I'pynnst kHOomOK «"OJIOBKU PO3JIMBAY yripaBisitoT J03UPOBOYHBIMHE T'O-

noBkamu. [Ipu Haxatuu kHonku «[IOJHATH» roaoBku nmogHUMaroTCs, MpU HaXKaTUU
kHonku «OITYCTUTD» - onyckaroTcst B 30HY HaJlIUBA.

2.5.2 I'pynnsl kHONOK «/IO3ATOP» ynpaBigioT A03aTOPOM B PYYHOM DPEXKHUME.
[Tpu naxxatuu kHonku « BCACBIBAHUE» npoucxoaut Habop (BcackiBaHUE) 103bI MPO-
IyKTa B J103aTOp, npu Hakatuu KHOMKU «BBIJIAYA» - BeIgaua 10361 B OYTHUIKY, MPU
Haxxatuu KHONIKU «CTOID» - ocTaHOBKa 103aTOpa B TEKYILIEHW MO3UIIUU.

2.6 Knomku «IIYCK JIEBBIM» u «ITYCK ITPABBIM» ycTaHaBIMBaroTCsS OT-
JIEBHO OT MaHEeU YNPABICHUS B HEMIOCPEICTBEHHOW OJIM30CTH OT 30HbI YCTAHOBKH OY-
TBUIOK Y IPEIHAa3HAYEHBI JUI 3aIlyCKa LIMKJIA B [10JyaBTOMAaTUYECKOM PEXKUME UL Jie-

BBIX U IIPAaBbIX T'OJIOBOK COOTBCTCTBCHHO.

3. CxeMa naHelu yrpaBJICHUs

Cxema snekTpudeckass NPUHIMITAAIbHASA TTAHEIN YNPABICHUS NPEACTAaBICHA Ha
pUCYHKE 2.

[Tutranue k cucTeMe yrpaBiieHHs TOAAETCS ¢ MOMOIIBIO CXEMbI CAMOOJIOKUPOBKH,
peann3oBaHHOM Ha TOBOPOTHOM mepekitouarene 6e3 pukcanuu «I TMTAHUEY. [Tpu no-
BOPOTE TEPEKIoUaTeNsl BIEBO 3ambikaeTcss KOHTAaKT «BKJL», BmpaBo — pa3mbikaercs
KOHTAKT «BBIKJL».

Ananornyno pabdotaet nepekitouarens «PEXUMy. [lepexmtouarens 6e3 ¢pukca-
[[UU, T.K. IPU BKJIIFOYCHUHU NTUTAHUS U TIPU HAXKATUU KHONIKH « ABApUHUHBIN CTOID TIPOUC-
XOJIUT MIPUHYIUTEIHHBIN MEPEBOJ] B 3aJJaHHBIN PEKUM PaOOTHI.

Knomnku ynpasnenus B pyuynom pexume v KHonkH «ITY CK» takke 6e3 ¢pukcammm.
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[Tepexntouatens « BBIBOP JIO3bI» - moBopoTHbii Ha 10 no3unuii. KoHTakT Kax-
JIOM MO3UIIUU MTOAKITIOYAETCS K COOTBETCTBYIOIIEH JTaMIle MHAUKALIUK U KO BXOY YIpaB-
JSONIETO anmapaTta (KOHTpoJulepa WM MPOrpaMMHUPYEMOro pesie), 3a HCKIOUYEHHUEM
namiibl «0,5%», KOTopas MOJKIII0YAeTCsl K BBIXOAY KOHTpoJsuiepa (T.K. IepBasi HO3ULIHS Tie-
peKIIIoYaTesisi He UMEET KOHTaKTOB).

Ko Bxo/1am KOHTpoJIepa TaKke MOAKII0YACTCS] KHOIKA «ABAPUMHBIN CTOII»,
a x BerxogiaM - tammbl «ABT. PEXKUM» u «PYU. PEXXUM»y. Takum o6pazom, 1uist oI-
KJIFOUCHUS TTaHEIH yIpaBICHUS JT0HKHO OBITh 3a71eiCTBOBAHO 24 BX0J1a M 3 BbIXOJIa KO-

MaHJ10armapara.
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MMPUJIOKEHUE U3
IIpumep BbINoJHEHUs pa3ena 3 M0 HHANBHAYAJIbHOMY 331aHUI0
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(AC'TY)
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Kadenpa «['unpasnuka, riApOHEBMOABTOMATHKA U TETIJIOBBIE MTPOIIECCHI

ITPOBEPWJI BBIITOJIHNJI
PykoBoaurens KypcoBou Crynent rp. YU-41
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« » 20 T
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AHanu3 HUKJI0OTrpaMMBbl padOThl U3 TEXHUYECKOTO 3a/laHus MOKa3bIBAET, YTO B IO-
JyaBTOMATUYE€CKOM PEKUME MEPBBIM LUKI paOOThl OTAUYAETCA OT MOCIEAYIOIUX. ITO
MOXET MPUBECTU K YCI0KHEHUIO peaiu3allii CUCTEMbI ynpasieHus. [loaTtomy npuHu-
Maem, 4To Mepe]i HayajaoM pabOThl B TOJTYyaBTOMATUYECKOM PEXUME ONEPaTOp B PEKUME
HEIOCPEICTBEHHOTO PYYHOTO YIPABJICHHS OCYIICCTBUTH MEPBBIM HAOOp m03bl. B 3TOM
cllydae BCE IIUKJIIbI paboThl OYIyT OAMHAKOBBIMHU.

JIns1 KOHTPOJIS BBIABUHYTOIO U BTSHYTOTO MOJIOKEHUH ITOKOB LIWJIMHAPOB 103U~
poBouHbIX TosoBok I[1 u 12 Gynem ucnosib30BaTh KOHEUHbIE BBIKIIIOUaTeNnu. /{15 KOH-
TPOJISI TIOJIOKEHUS IITOKA WJIMHJpa J103aTopa OyJIeM HUCIOIb30BaTh MPOMOPIHUOHAIE-
HBIA JaT4WK NoJokeHud. Ha OCHOBe cHrHalia 3TOro JaTyvMka B CUCTEME YHPaBICHUS
JOJDKHBI OBITH COPMUPOBAHBI JIBA TUCKPETHBIX curHaa. [lepBbIit curnan OyaeT curaa-
JIM3UPOBATH O BTSAHYTOM IOJIOKEHHUU IITOKA, BTOPOU - O JOCTUKEHHUH IITOKOM 3aJaHHOU
no3unuu (0 Habope 3aTaHHOMN JI03BI).

Kpome Toro, st peanusaiu BbIIEPKKA BPEMEHU HEOOXOJMMO HCIOJIb30BaTh
Tanmep.

Jlnarpamma «rnepeMeleHne-1Iar» IpejacTaBieHa Ha pUCYHKeE 1.

Ha pucynke /{1, /I2 — curHanbl KOHEUHBIX BBIKIIFOYATEIEN, KOHTPOIUPYIOIIUX BTS-
HYTO€ MOJ0kKeHne TOKOB muiauHapoB L1, 112; /13, /14 - curaanbl KOHEYHBIX BBIKIIOYA-
TeJIeW, KOHTPOJUPYIOMMX BBIABUHYTOE TMOJIOKEHKE mTOKOB muuHapoB 111, 112; K1 —
CUTHAJI, POpMUPYEMBI MPU BTSIHYTOM MOJO0KEHUHU 1ToKa mumuapa [3; K2 — curnan,
dbopmupyembIil ipu HaOOpe 3aJaHHON 03Bl (MPU JOCTHKEHUU ITOKOM IvumnHapa 113
3agaHHOW no3unmu; Y T — ynpaBisiomnil curaai taiimepa; BT — BBIXOIHOM CUrHam Tau-
Mmepa; [Iyck — curnan knonku «ITYCK».

Crpenkamu oka3aHbl IPUUYUHHO-CIIEICTBEHHBIE CBs3U. K BepTUKaIbHBIM TOHKUM
JMHUSIM TOAXOSIT CTPEJIKU OT CUTHAJIOB JATYMKOB, KOTOPHIE JOJIKHBI BBI3BIBATH BKIIIO-
YEHUE JJICKTPOMArHUTOB pacrpeaenutencii. OT 3TUX BEPTUKAIBHBIX JIMHUI OTXOIAT
CTPEJIKH K CUTHAJIaM paclpeieTUTeNeH, KOTOPbhIe JOKHBI BKITIOYAThHCS TIPHU cpabaThiBa-
HUU JTATYHKOB.

B ucxonnom coctostHun mtoku nuuiuuapos 11, 12 BTsHyTHI, miTOK uauHApa 113
YCTAHOBJICH B 33/IAaHHOM MO3UIMHU (TIPEABAPUTEIHLHO B PEKUME HETIOCPEICTBEHHOTO PyY-

HOTO YIPaBJICHU).
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[IepBbIii YTan OUKJIa (HO,Z[BO,Z[ AO3UPOBOYHBIX FOHOBOK) HAaYWMHACTCA IIPpU HAXKATHUH

kHonku «ITYCK» nipu Hanuuuu curHanoB aatuukoB /1, JI2 u curnama K2. Ilpu stom
JIOJDKEH BKIIFOUUTHCS dJIEKTPOMArHuT pacnpenenurens Pl, u mrroku mumusapos 111, 112
OyZlyT BBIBUTATHCS.

BTtopoii stanm (BeIaya 103bI) HAYMHASTCS MU cpabathiBannu aatdukoB J[3, J14

(pu BeIABIOKEHUH IITOKOB 112, 113). [Ipu 3TOM J0JKHBI BBIKITIOUUTHCS JIEKTPOMATrHUTHI
pacnpenenutened P2 u P3 u BTsruBaeTcs mITOK HAJIAHAPA.

Tpetuii sTan (ycrnokoeHHe) HaYMHAETCsl IpH nosBieHuu curnana Kl (mrok mu-

muuapa (3 BTaHyT, 1032 Bhilana). [Ipu 5TOM BKIIIOUaeTcst TallMep M HAYMHAETCS] OTCUET
3aJJaHHOW BBIACP>KKH BPEMEHU.

YetBEpThlii 2TAM (OTBOJI TO3UPOBOYHBIX FOJIOBOK) HAUUHAETCS MIPHU cpabaThIBAHUU

taiimepa. [Ipu 3ToM 3neKTpoMarHut pacnpeaenuresns Pl qoimkeH BBIKITIOUUTHCS, IITOKU
uunuHapoB 11 BTaruBatorcs.
[laTe1ii Tan (Habop 103b1) HAUUHAETCA MPpU nosgBieHnu curHaia K1 Bmecte ¢ Tpe-
TbUM 3TanoM. [Ipu 3TOM [OKEH BKIIOUUTHCS JJIEKTPOMATHUT pacnpenenurens P3.
[tok nunuuapa {3 HaunHaeT BHIABUTATHCS (IPOUCXOIUT HAOOP CIENYIONIEH A035I).
@DaKTUYECKH MSTHIN 3Tl C OTHOM CTOPOHBI, U TPETUM-YETBEPTHINA ATAMBI C IPYTOU

CTOPOHBI, MTPEICTABJISAIOT COOOM JIBE MapaslieIbHbIC BETBU ITUKJIA (CM. PUCYHOK 2).

Myck 1

e

4 Cé6poc

PucyHok 2 — YpoménHnas quarpaMmma COCTOSIHAN IOJTyaBTOMAaTa po3JivBa

Ecnu cuctema ympaBiieHHs peann3yercsi Ha OCHOBE KOHTPOJUIEpa MM MPOTpaMm-
MHPYEMOT0 pelie, TO HEOOXOJMMO OCYIIECTBUTH COPOC YIPABISIONIEH MPOTrpaMMbl ISt
paloTHI CIEIYIOIIEro UK.

COpoc nporpaMMbl JOHKEH MPOUCXOIUTH MPH 3aBEPUICHUN YETBEPTOTO U MSTOTO

ATAIOB, T.€. IpH cpabareiBanun naTdukoB J[1, JI2 u nmosnenun curnaia K2.
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Ha ocHoBe JAuarpaMMbl «IIEpEMCIICHUC-IIAr COCTaBMM LUKIOIpaMMy pa6OTBI B

BUJIe Ta0MIBI (Tabuia 1). 3Bé3q0ukamMmu 0003HAUYEHO COCTOSIHUE UCTIOTHUTEIIBHBIX DJIe-

MCHTOB, HC OIIPpCACIIAICMOC Ha JAHHOM JTallC IUKJIA.

Tabmuua 1 — HuknorpamMmma padoThl OJlyaBTOMaTa po3JIUBa.

No ConepxaHnue stamna Hcnonuu- VYcnoBue Hauvana sramna
TEJIbHBIC dJIe-
MEHTBI
P1|(P2|P3|VT
0 Hcxonnoe cocTosiHue B ucxomHoe cocTosiHME HCHOJI-
_| 4| 4| _ [HHTCIObHBIC DIEMEHTHI  BBIBO-
JIATCSI B PEKUME HETIOCPEICTBEH-
HOT'O PYYHOTO YIIPaBJICHHUSI.
1 |Bxmtowaercsi snexkrpomaraut Pl Haxarne xnonku «IIYCK» npu
(mrroxu L1, 112 BeIgBUTAIOTCS). + |+ |+ | - |HAUIMYMU CUTHAJIOB 1aTUYUKOB JI1,
J2 v curnana K2.
2 |BeIKTIOYAIOTCA DJIEKTPOMArHUTHI A CpabatsiBatoT gatuuku J[3 u J14.
P2 u P3, BraruBaercs mrtok 113
3 |Bxirouaercs taiMep + | - | - | + [IlosBiserca curnan K1
4 |Beikiovyaercs snekrpomaraut Pl | | + CpabatbiBaHue TaiiMepa
(mroxwm 111, 112 BTSITMBarOTC).
5 |Bxutouaercs snexktpomaruut P3| * | * | + | * |[losBusercs curnan K1
Copoc R CpabatbeiBanue gataukos J[1, 112
U nosiBiieHue curnana K2.

B pexxume HenocpeacTBEHHOTO PYYHOTr0 yrpaBieHus pacnpenenurens Pl ympas-

JE€TCS TPYIION KHOMOK «I'0510BKHM po3nuBay - «[logHaTe» n «Onyctuth». [Ipu HaxaTtun

KHOTIKH «[logHATEY», OH MepeKTroYaeTcs, NPy HAXATUU KHOMKH «OIMyCTUTHY - BO3Bpa-

macTCAa B HCXOAHOC COCTOAHUC.

Cocrosinue pacnpeaenurened P2 u P3 onpenensercs rpynmnoit KHONok «Jlo3aTtop»

- «BcaceiBanuey, «Ctony, «Bbeimada». [Ipu Haxkatuu kHONKU «BcacbiBaHue» pacnpese-

mutenb P3 nomkeH BkimounThes, P2 — Boikimounthes. [pu Haxkatum kHonku «Ctom» o0a

pacipcacianuTCid JOJLDKHbBI BKIIFOYHUTHCA. HpI/I HaXaTHUH KHOIIKH «Bbmaqa» paciapcacim-

Tenb P3 10IKEH BBIKITIOUNATHCS, COCTOSIHUE pacnpeaenuTens P2 He BaxkHO.

B aBapuitHom pexnme pacnipenenutenu P2 u P3 1omkHbI BKIOYUTHCS, COCTOSTHUAE

pactpenenutens P1 — He mensiercs.
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CocraBuM TaOIUIly NEPEKIIOYEHUN ISl PEKUMa HEMOCPEICTBEHHOTO PYYHOTO

yIpaBICHUS U aBapUHOTO pexxknma (Tabnuua 2). 3BE310UKaMy MOKa3aHo, YTO HaXaTHe

,Z[aHHOP'I KHOIIKH HC JOJI’KHO BJIHATH HAa COCTOAHUC JAHHOTI'O JJICKTPOMAIHUTA.

Tabmuua 2 — Tabnnia nepexItouYeHnd B PyYHOM U aBapUITHOM pexUMax.

["0110BKM po3nuBa 03aTo N
Onekrtpo- P A P ABapuiiHbIN
BcaceoiBa-
Marauthl | [logasate | OmycTuth e Cron | Beigaua |  OCTaHOB
P1 _ + * * * *
P2 * * - + * +
P3 * * + + - +
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MMPUJIOKEHUE N4
IIpumep BbINoJHEHUs pa3ena 4 M0 HHANBUAYAJIbHOMY 33aHUI0

MHWHUCTEPCTBO HAYKHM 1 BBICHIEI'O ObPA3OBAHUA PO
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE BBICIHEI'O OBPA3OBAHUMA

«JOHCKOI I'OCY IAPCTBEHHbBIN TEXHUYECKHWII YHUBEPCUTET»
(AC'TY)

DakynpTeT « ABTOMAaTU3aLMs1, MEXaTPOHUKA U YITPABICHHUE»
Kadenpa «['unpasnuka, riApOHEBMOABTOMATHKA U TETIJIOBBIE MTPOIIECCHI

ITPOBEPWJI BBIITOJIHNJI
PykoBoaurens KypcoBou Crynent rp. YU-41
paboThI (3aKa34YHK) (MCTIOJTHUTEH)

no1r. kad. «I°, I'TIA u TII»

(.. JIpIMOYKHH) ( )
« » 20 1. « _» 20 1.

«Pa3padoTka MaTEeMATH4€CKOr0 (JIOTHYECKOT0) ONUCAHUS PAdOThI
ABTOMATU3UPOBAHHON CHCTEMbI YIIPABJICHUS
nojayasromara posausa JI/I-4CO-1»

COI''TACOBAHO
PykoBonutens BKP
kad. «[', ['TIA u TII»

( )
« » 20 1.

56



Ha ocHoBe nukimorpaMmsl pabOTHI OJTyaBTOMAaTHYECKOTO pEXKUMa, MPEACTaBICH-
HOU B pakTuyeckoi padbote Ne2, cocTaBiisieM CTPYKTYpHYIO CXeMy MoJlyaBToMara, pea-

JIU3YIONIETO MOIYyaBTOMATUYECKUI PEXXUM pabOThI OJIyaBTOMAaTa po3jinBa (PUCYHOK 1).

Myck 47 42 13 44 KT K2

Z ; > ——» /]
[loc/iedobame/ib- 43 ; AoMouHa —‘——p P2
HOCITIHBIL U LLIOHHBIL
abmoram 45 » dbmovam | ——» P
ABT. s q
—» P —» Y/

TBT

Pucynok 1 — CtpykTypHas cxema aBTOMaTa, peaju3yIolIero NoJlyaBTOMaTHYECKUIM
pexuM padOTHI MOJTyaBTOMAaTa PO3JIUBA

Ha pucynke 1 nokaszaHsl CIEIyIOIMIME CUTHAJIBI:

— ABT. — Curnain Be160pa moJlyaBTOMaTHYE€CKOTO PEKUMA;

— Ilyck — curnan, popmupyembiii ipu Haxkatuu KHOMKHU «Ilyck»;

— JI1, 12 — curHasbl KOHEYHBIX BBIKJIIOYATENeH, opMUpyeMble NMPU BTSIHYTOM
MOJIOKEHUH IITOKOB LIMJIMHIPOB JTO3UPOBOUYHBIX r0J0BOK {1 1 12 coOOTBETCTBEHHO;

— J13, J14 - curHanpl KOHEYHBIX BBIKITIOUATENEH, (hopMupyeMbie IpH BHIIBUHYTOM
MOJIO’KEHHUH IITOKOB IIUJIMHAPOB A03UPOBOUHBIX TOJM0BOK L1 1 2 cooTBETCTBEHHO;

— K1 — curnan, ¢opmMupyemsiii Ipu BTSIHYTOM IMOJIOKEHUH IITOKA ITUIUHIpPA J0-
3atopa 113;

— K2 — curnan, hopmupyemsbiii Tpu JOCTUKEHUHU IITOKOM IMIIMHIpaA go3aTopa 113
3aJIaHHOTO TIOJIOKEHUS (TIpU HA0OpE 3aTaHHOMN JI03BI);

— yl...y5 — nepemenHsie 3Tanos 1-5;
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— yc — nepeMeHHas copoca;

— P1 — curnain ynpaBiieHHsI paciipeesIuTeneM J03UPOBOYHBIX TOJI0BOK P1;

— P2 — curnan ynpasiieHus pacnpeaenureneM ruapoaemndepa P2;

— P3 — curnan ynpaniieHus pacnpeaenuresiem go3aropa P3; YT — curnan ynpas-

JieHus TaiimepoM (0OMOTKa yrpaBiieHUs pese BpemeHu); BT — BbIXOHON curHami Tai-

mepa.

Curnan ABT. ¢popmupyercs aBToMaToM BeiOOpa pexkuMoB, a curHaibl K1 u K2 —

aBTOMAaTOM CIICIICUTHAJIOB, KOTOPBIE B KypCOBOIl paboTe He pa3pabaThiBaOTCS.

Ha ocHoBanuu nuxiorpaMMel paboThl, pa3pab0TaHHOM B MpakTUYeCKOil padoTe Ne

3 IMOJIYYHUM JIOTHYCCKHUC BBIPAKCHHA, OIIPCACIIAIOMNC HAYAJI0 KAXKAO0T0 3Talla:

1-#1 oTam:
2-1 JTart:
3-1i yTam:
4-11 »ram:

5-i1 aram:

Xsl=Ilyck- 1- /12 - K2,

xs2=J[3- {4,
Xs3 = K1;
Xs4 = BT
XS5 = K1,

cobpoc: Xsc= /J{1- /]2 - K2,

Torna aist nepeMeHHBIX MATPUITBL Y MOTYYUM CIIEAYIOIINE JIOTHYECKUE BhIpake-

HUA:

y1. = ABT - (xsl+ Yyl .)-yc= ABT - (Ilyck - J1- 42- K2+ Yyl )-yc
y2. =(xs2+vy2 )-yl=(43- J4+y2 ) -yl

y3, =(Xs3+y3.,)-y2=(K1+Yy3 ) -y2

y4 =(xsd4+vy4 ) -y3=(BT +vy4,,)-y3

y5 =(Xs5+V5,,) - y2=(K1+y5 ) -y2

yc=xsc-y4-y5=J]1- J]2-K2-y4-y5

rae ABT. — curnain BeiOopa mojiyaBTOMaTHYECKOTO PEKUMA.

B cnyuae orcyrcTBus curnana ABT. (T.e. eciu BKITIOUEH OpyTroi pesxuM paboThI)

BCE MepeMEHHbIe MaTpUllbl Y OyIyT HEAKTUBHBI.

HOJ'Iy‘II/IM JIOTHYCCKHEC BBIPAKCHUA AJIA BBIXOAHBIX IIEPECMCHHBIX !
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Pl=yl-y4

P2=y2
P3=y2+y5
VT =y3

CocTaBuM JOrHYECKHUE BBIPAKCHHUA OJIA IICPCMCHHBIX P1 — P3 B aBTOMaTHUYECKOM
H PYYHOM pPCKUMaAx. I[J'ISI ONMCAHMS COCTOSHUS KHOIIOK BBEIEM IMCPEMCHHBIC, ITPCACTAB-

JIEHHBIE B Ta0OmIe 1.

Tabnuua 1 — [lepeMeHHbIe, ONUCHIBAIOIINE COCTOSHUE KHOIOK PEXUMa HEMOCPEICTBEH-
HOT'O PYYHOT'O YIIPABJICHHSI.

KHomK ['onoBku po3nuBa JlozaTop
ITonuate | Onyctuts | BeackiBanue | Cton | Beimaua
ITepemenHbIE I'TI o JAH JC /1B

[Tockonbky Bce pacnpenenurenu P1 — P3 sBnstorcs MOHOCTaOUIIBHBIMH, @ BCE T1e-
PEKJIIOYaTEN YIPABIEHUS B PEKUME HEIOCPEICTBEHHOTO PYYHOIO yIpaBieHUs — 0e3
¢ukcanuu, 04eBUAHO, YTO HEOOXOIUMO HUCIIOJIb30BATh CXEMbI CAMOOIOKUPOBKH.

Torna nmosryunm:

Pl =(IO+PL))-ITI

P2, :(ﬂC+P2i—l)'ﬂ—H

P3, = (JH + JIC + P1,,) - /IB

[Ipyn HaxkaTuu KHONKHU «ABapuilHbIA cTom» (mepemenHass ABAP.) snekrpomar-
HUTHI pactpenenuteneit P2 u P3 momkHbl ObITh BKIFOUEHBI. T.K. KHOTIKA « ABapUUHBIN
CTOI» ¢ (hUKcalmei, To HeT HEOOXOJUMOCTH B UCITOJIb30BAHUU CXEMbI CaMOOJIOKUPOBKHU.

HOCKOHBKy KOHTAKT KHOIIKKM HOPMAJIbHO-3aMKHYT, TO B JIOTHYCCKHUC BBIPAKCHUA IICPC-

MeHHast ABAP. nomkHa BXOAUTH ¢ MHBEpcHEl. Torna noiyyuM Cieayromue J0THYecKre

BBIPAKEHUS:
P2=ABAP
P3=ABAP

B oxoHuarenprHOM BHJIC IMOJIYIUM CIICAYIOINYIO CUCTCMY JIOTHYCCKHUX BBIpa}I(CHI/Iﬁ,

OMKCHIBAIOIINX PAOOTy CUCTEMBI YIPABJICHUS IOJyaBTOMATOM PO3JIUBA!
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yl, = ABT - (xsl+ Yl ,)-yc = ABT - (ITyck - J1- 12-K2+yl ,)-yc
y2. =(xs2+vy2, )-yl=(43- J4+y2 ) -yl

y3, =(xs3+y3. ) y2=(K1+y3 ) y2

y4 =(xs4+vy4 ) -y3=(BT +vy4, ) -y3

y5 =(Xs5+ Y5, ) - y2=(K1+y5 ) -y2
yc=XsCc-y4-y5=/1-J]2-K2-y4.-y5

VT =y3

Pl= ABT-yl-y4+ PYY -(I'O+ Pl)-ITI

P2=ABT-y2+ PYY -(JIC + P2)- JH + ABAP

P3=ABT-(y2+ y5)+ PVY - (JH + JC + P3)- JIB + ABAP
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MMPUJIOKEHHUE U5
IIpumep BbINOJIHEHUS pa3iesa S M0 HHANBHAYAJIbHOMY 33aHUI0

MHWHUCTEPCTBO HAYKHM 1 BBICHIEI'O ObPA3OBAHUA PO
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXEHUE BBICIIEI'O OBPA3OBAHUMA

«JOHCKOI I'OCY IAPCTBEHHbBIN TEXHUYECKHWII YHUBEPCUTET»
(AC'TY)

dakynpTeT « ABTOMaTH3aLMsl, MEXaTPOHUKA U YIIPABICHUE)
Kadenpa «['unpasnuka, riApOHEBMOABTOMATHKA U TETIJIOBBIE MTPOIIECCHI

ITPOBEPWJI BBIITOJIHNJI
PykoBoaurens KypcoBou Crynent rp. YU-41
paboThI (3aKa34YHK) (MCTIOJTHUTEH)

no1r. kad. «I°, I'TIA u TII»

(.. JIpIMOYKHH) ( )
« » 20 1. « _» 20 1.

«Pa3padoTka ynpasJjsieil nporpaMMbl aBTOMaTH3MPOBAHHOM CHCTEMbI
ylpasJjieHus nojsyapromara posiausa JI/[-4CO-1»

COI''TACOBAHO
PykoBonutens BKP
kad. «[', ['TIA u TII»

( )
« » 20 1.
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Bbynem paspabaTbiBaTh YIpaBISIIOIIYIO0 MPOrpaMMy Ha SI3bIKE PEIEHHO-KOHTAaKT-

HbIX cxeM (PKC). B cooTBeTcTBHM € cCHCTEMOI TOTHYECKUX ypaBHEHUH, pa3paO0TaHHbBIX

B IIpakTHuecKoi padore Ne4, nporpamma OyaeT cocToATh U3 10 BEIUMCIUTEIBHBIX 1IETIO-
YeK, KOTOPbIE MOKHO YCIIOBHO Pa3/IeiUTh Ha 3 TPYIIIIHIL.

[lepBas rpynmna OyneT BKIOYaTh 6 BBIYUCIUTEIBHBIX LEMOYEK, (POPMUPYIOLIUX JIO-

TMYECKUE BBIPAXKEHUS JJIsl IEPEMEHHBIX MaTpullbl Y (pUCyHOK 1).

| AB7 (e AT A2 (2 e T
7 ||||| | | | | |||Kf { F
| 147
|
2 H ()
| |44 |
| |
3 KT 2\
| | \ /
y3|
) B | |7 &
| | \/
_a,ﬂi|
- KT 12 ¢ o
| | \
s
p L N T UL N U= N s
| | | | | | | | \ /

Pucynok 1 - @parMeHT nporpammsl, popMupyromuii nepeMerssie yl - yc.

[ermouku 1-5 peanu3yroT PyHKITMN CaMOOJIOKHUPOBKH 3a CUET MapaIeIbHOTO BKITIO-
yeHUs: KOHTakToB yl — y5. Ilenouku 2 — 6 coaepkaT MOCI€A0BATEIbHO BKIIOUEHHBIE
KOHTAKThI Npeaplaymux uenovyek (yl — y5 cooTBETCTBEHHO). DTO MO3BOJISET OCYIIIe-

CTBUTbH BBIKJIFOUEHHUE BCEX KATYIIEK Y] — yC IpH BBIKIIFOUEHUH TOJIBKO MEPBOM KaTYILIKH
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yl. Karymka yl BeIKIIOYa€TCS IOCIEI0BATENBHO BKIFOYEHHBIM HOPMAJIBHO-3aMKHY THIM
KOHTAKTOM YyC, KOTOPBIA Pa3MBIKAE€TCsI IPU BKIIFOYEHUN COOTBETCTBYIOUIEH KATYILIKU B
BBIYMCIIMTEIIBLHOM Lienodke 6. Kpome TOro, ocienoBaTenbHo BKIHOYEHHBIE KOHTAKTHI Y |
—y5 o0ecneunBaroT TakKe MOCIeI0BATEIbHOE BKIIOYEHHUE ITAlOB [IUKJIA.

Bropas rpynna ¢popMupyeT BEIYUCIUTENBHBIE HEMOYKH, PEATU3YIOIINE YITPABICHUE

BCIIOMOTI'aTCJIbHBIMH HMCITIOJIHUTCIBHBIMH 3JICMCHTAMH (pHCYHOK 2)

; /7
7 7
N—73

PucyHok 2 - BeiuncnurenbHas NEMOYKa, peaanu3yrollas ynpaBieHue TaiMepom

Takum oOpa3zoMm, BTOpasi Tpynna COAEPKHUT OJIHY BBIYMCIUTEIbHYIO LENouky (7),
ynpasisitouyto Taiimepom T1. Ilepemennas N onpexnensier 3agjaHHYIO BBIIEPKKY Bpe-
MeHHU paboThI TaliMepa.

Tperbst rpynna COACPKUT BBIYMCIHUTENBHBIE LEMOYKH, YIPABIIOIINE HCIOJHU-
TEJIbHBIMU JJIEMEHTAMU, CBA3aHHBIMHU HEMOCPEJICTBEHHO C UCIIOJHUTEIbHBIMH JIBUTATE-
asmu — pactpeaenurensimu P1 — P3 (pucynok 3).

Kaxxnas Takas nenodka cofep>kut ase (1ienouka §) uiau tpu (uenouxu 9, 10) mapaii-
nenbHbIe BeTBU. Kaknas mapaiuienibHasi BETBb HaunHaeTcsa ¢ koHtakta ABT, PYY wnn
ABAP u peanuzyert yrpaBieHUE UCTIOTHUTENBHBIM 3JIEMEHTOM B aBTOMaTUYECKOM, pyd-
HOM WJIA aBApUIHOM PEKHUME COOTBETCTBEHHO.

[Iporpamma B OKOHYATEILHOM BHUIE MOXKET ObITH ChOPMUPOBAHA MOCIIE BEIOOPA MO-
JIeNId KOHTpOJIIepa WK MporpaMmupyemMoro pesne. ljis 3Toro Heo0XoAUMO 3aMEHUTD
YCIIOBHbIE 0003Ha4YeHHs] 0003HAUECHUSMH, MPUHITHIMUA JJIi BHIOPAHHOM MOJIENTU KOH-

TpoJuiepa.
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PucyHok 3 - @parMeHT mporpaMMbl, PEaInu3yIOINK YIIPAaBICHUE PACIPEACIUTEIIIMU
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MMPUJIOKEHUE U6
IIpumep BbINoJIHEHUs pa3iena 6 M0 HHANBUAYAJIbHOMY 3aaHUI0

MHWHUCTEPCTBO HAYKHM 1 BBICHIEI'O ObPA3OBAHUA PO
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE BBICIHEI'O OBPA3OBAHUMA

«JOHCKOI I'OCY IAPCTBEHHbBIN TEXHUYECKHWII YHUBEPCUTET»
(AC'TY)

dakynpTeT « ABTOMaTH3aLMsl, MEXaTPOHUKA U YIIPABICHUE)
Kadenpa «['unpasnuka, riipOHEBMOABTOMATHKA U TETIJIOBBIE MTPOIIECCHI

ITPOBEPWJI BBIITOJIHNJI
PykoBoaurens KypcoBou Crynent rp. YU-41
paboThI (3aKa34YHK) (MCTIOJTHUTEH)

no1r. kad. «I°, I'TIA u TII»

(.. JIpIMOYKHH) ( )
« » 20 1. « _» 20 1.

«Pa3padoTka cxemMbl 3JIEKTPUUYECKOW NPUHIUIINAIBLHON ABTOMATU3UPOBAHHOM CH-
CTeMbI YNIPaBJIeHHUA NMoJyaBToMaToM po3ausa JI/{-4CO-1»

COI''TACOBAHO
PykoBonutens BKP
kad. «[', ['TIA u TII»

( )
« » 20 1.
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ITocKOJIBKY B CXEME UMEIOTCS aHAJIOTOBBIE JATYMKH TOJIO0KEHHS IITOKA [IWINHAPA
7103aTOpa, B KAYECTBE OCHOBHOTO 3JIEMEHTA CUCTEMBI yIpaBJieHus OyJeM UCIOIb30BaTh
MPOTPaMMHUPYEMBIN JIOTUYECKUN KOHTPOJLIED.

Jl11s BbIOOpa KOHKPETHOW MOJIETIH KOHTPOJUIEpa HEOOX0IMMO OLIEHUTH Tpedyemoe
KOJIMYECTBO BXOJOB U BBIXOJIOB.

K nuckpeTHbIM BXo/laM KOHTpoJIIepa OyayT HOAKII0YaThCS:

- IEPEKJII0YATENN U KHOIIKY ITAHENIH YIIPABICHHUS - 15 BXOI0B;

- MHOT'OTIO3UIIMOHHBIN TIEPEKII0YaTeNb BHIOOpa JO3bI - 9 BXO/I0B;

- KOHEUYHBIE BBIKJIIOYATENN - 8 BXOOB.

Takum oOpazom, HEOOX0AUMO 32 AUCKPETHBIX BXOJIA.

K nuckpeTHbIM BbIXOJ]aM KOHTpPOJUIEpa OYIyT MOJKII0UATHCS:

- TaMITbl TAHEJIA YIPABJICHHUS - 3 BBIXOAA;

- 3JIEKTPOMATHUTBI PACIPEAECIUTENEH - 6 BBIXOIOB.

Taxum o6pazom, HEOOXOAUMO 9 TUCKPETHBIX BBIXOJIOB.

Kpome Toro, Heo6X0IMMO UMETH JIBa aHAJIOTOBBIX BXO0Ja, K KOTOPbIM OYyIyT MOJ-
KJIFOUaThCS JaTYUKU MOJIOKEHUS LIMJIMHAPOB J03aTOPOB.

Jist pa3paboTKU CUCTEMBI YIPABICHUS BBIOEPEM MPOTPAMMUPYEMbIN JTOTUYECKHIMA
koHTposuiep cepur DVP-SV nmpousBoacrea komnanuu Delta electronics. Torma mist co-
3/TaHUS HEOOXOMMOM KOH(PUTYpaIUu HaM TTOTpeOyeTCs:

- MOJIyJIb MEeHTpalbHOTO Tporeccopa DVP-28-SV-11-T, conepxamuii 16 muc-
KPETHBIX BXOJIOB U 12 TUCKPETHBIX BBIXOJIOB;

- moaynb pacmmperuss DVPI6SMIIN, conepxanuii 16 TUCKpETHBIX BXOJO0B;

- moayJib pacmupenust DVP04AD-S, cogepxkanuii 4 aHaIOroBbIX BXO/A.

AmmapaTsl MoJa4d KOMaH]l ¥ CUTHAJIOB HEOOXOIUMO TMOJKIIOYUTh KO BXOJaM, a
UCIIOJIHUTEIbHBIE 3JIEMEHTHI — K BBIX0/aM JIOTUYECKUX MOJTYJIEd B COOTBETCTBUH CO CX€-

MaMH IOJKIOYCHUA, IPUBOAUMBIMHA B PYKOBOJZCTBC 110 SKCILTyaTaluu.
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Pucynok 1 - I[logkmtoueHue nuraHus
K MOJYJIIO IIEHTpajibHOTO Tporieccopa Delta DVP-28-SV-11-T

VY KOHTpPOJIEPOB BXOJIbI SIBISIFOTCS OMTOU30JIMPOBAHHBIMU U TTO3BOJISIIOT MPOTEKATh
TOKY B 000MX HampaBlieHUsaX. B cBsi3U ¢ 3TUM CyIIEeCTBYET JiBa MPUHIUIIUAIBHBIX CIIO-
co0a MmoAKIIoYeHus1 BX0A0B KoHTposepa — o PNP wiu NPN snoruke B mpenenax oJiHOM
obmeit Touku (S/S).

[Tpu nmoxakmrouenuu 1o jgoruke PNP k oOrieit Touke S/S moaBoauTcs «MUHYC UC-
TOYHUKA MTUTAHUSI, HATPUMEP MOJKII0YAEMbIX K KOHTPOJIEPY JaTYMKOB, a HA BBIXOJE JAaT-
YUKOB COOTBETCTBEHHO KOMMYTHUPYETCS IUTFOCY» (KaK MPaBUIIO 3TO YEPHBIN MPOBO/T).

[Tpu moakmroueHuwn 1o yoruke NPN k o0miedt Touke S/S mOABOAUTCS «ILIFOCY HC-
TOYHUKA MUTAHUS JAaTYMKOB, a Ha BBIXOJIC IATYUKOB COOTBETCTBEHHO KOMMYTHPYETCS
«MHUHYC» (B TPEXIIPOBOIHBIX JaTUUKAX 3TO, KaK MPABUJIO, TAK)KE YEPHBINA TTPOBO/T).

Brixoabl JaTYMKOB MOAKIIOYaOTC K KiemMaMm X0, X1, X2...Xn. YV KOHTpoJepoB
tima SV nBe o011e TOYKH, CIeI0BaTSIHFHO, MOYKHO ITOIKITIOYATh TaTYUKU 00OUX THUIIOB,
HO B Mpejesiax OJHON TOYKU S/S JOIKHBI MOJIKII0YATHCS JATYUKU CTPOTO OJTHOTO THUTIA
(uniu PNP wim NPN).

Y moayns tieHTpansHoro mporeccopa Delta DVP-28-SV-11-T Bwixoasl 00beau-
HeHbl B rpynnbl: CO — obmas Touka 11 YO uY 1; C1 — oOmias Touka anst Y2 u Y3; C2 —
o6mast Touka 119 Y4 u Y5; C3 — ob6mas Touka 111 Y6 u Y7; C4 — o6mas Touka mist Y 10,
Y11, Y12, Y13. YV konTposiepoB tuma SV NPUMEHSIOTCS. B KaueCTBE BBIXOJOB TPaH3U-
ctopbl NPN Tuma, paboraroniue B pexkume kiroda. CiegoBaTebHO, K OOIIMM TOYKaAM
MOHO TOJABOJAUThH TOJIbKO «MHUHYC» UCTOYHUKOB MUTAHUSI TOCTOSIHHOTO HAMPSHKCHUS

1o 30 VDC, a Ha BBIXOJHBIX KJI€MMaxX YN COOTBETCTBEHHO OylIeT KOMMYTHPOBATHCS
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«MHHYC» OIPCACICHHOTO HCTOYHHUKA ITHUTAaHMI. K BbIXOJaM ITOAKIIHOYACTCA «KMHUHYC»

Harpy3KHu.

—‘g

Q39 #_K [ RS

. | g ||
|

5 S

CEIXODATRT F247 [246] [SEIX0 X1 X2]
Source Type Sink Type

a) CXeMa IOAKIIOYECHHUA 110 P-N-P JIOTHKE 6) CXeMa IMOAKIOYCHHA 110 N-P-N JIOTUKE

Pucynok 2 - [ToakmodeHre JaTYMKOB U KHOITOK KO BXOJaM MOJYJIS IICHTPAIbHOTO IPO-
neccopa Delta DVP-28-SV-11-T

ColYyo|yvi| e [C4]v10lY11[v12[Y13

1 OO

® @ EE =z

g
‘ ®
@ > - 2

1 - UcTOYHUK NUTaHUA TOCTOSIHHOTO TOKA; 2 - ABapuiiHOe oTKiIoueHue. Mcnosnb3yeTcs
BHEIITHSS KHOTIKA (BBIKJTFOYATENb); 3 - 3alUTHBIN TJIaBKUHN MpeoXpaHuTenb; 4 - O0pat-
Hb1i quoa (3A60B, nanpumepSB360) + nunayKTUBHAS HArpy3Ka; 5 - BeIxoibl, ynpasis-
€MbIE€ BPYUYHYIO.

— 1]

Pucynok 3 - [ToakmodeHre JaTYMKOB U KHOITOK KO BXOJaM MOJIYJIS IICHTPAILHOTO IPO-
neccopa Delta DVP-28-SV-11-T
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Pucynok 4 - CxeMa noAKII04€HUS aHAJIOTOBBIX JIATYUKOB
K Moaymo pactmpenust DVP04AD-S

MakcumanbHas Harpy3ka BbIXOJa MOJIYJIS IIEHTpalbHOTrO Tporeccopa DVP-28-
SV-11-T coctaBnsier 300 MA. Tok, moTpebIIsieMblil 3JIEKTPOMarHUTaMU ITHEBMATUYECKUX
pacnpenenurenei, Kak mpaBmiio, MeHble. [103TomMy a5eKTpoMarHuTsl pacipeneanTencit
IIPU MCIIOJIb30BAHUM CIEHUAIIBHBIX Pa3bEMOB CO BCTPOCHHOU cxeMou 3ammTsl oT D/1C
CaAaMOUHIYKIIMH MOTYT OBbITh MOAKIIOYEHBI HETIOCPEICTBEHHO K BBIXOJaM MOJYJIS.

Moynb aHATOTOBBIX BXOJOB PACCYNTAH Ha MOAKIIOYEHNE TaTYMKOB C BBIXOIHBIM
CUTHAJIOM HaIpsDKEHUs1, u3MeHsomumMces B nuamna3one -10...+10 B. [Tostomy mociemno-
BaTEJIHHO C MOTCHIIMOMETPUYECKUM JATINKOM IOJI0KESHHUS HEOOXOAMMO BKIIFOUUTH OTpa-
HUYHMBAIOIIEE COMPOTUBIICHUE.

Cxema  naneKkTpuueckass  NpPUHLMIUANbHAS ~ TpUBEJEHA  Ha  4YEpTExXe
ACPI'.130000.000 93 u B npunoxxeHuu A. Ypasistomas nmporpaMma roiaydaercs Iy-
TEM 3aMeHbl 0003HAYEHUI KOHTAKTOB, KaTyllleK U TaliMepa, Ha 0003HAUYEHUsI, IPUHATHIC
JUI TAHHOW MOJIENM KOHTpPOJUIepa, W MPUBEAEHA HAa BTOPOM JIUCTE 3JIEKTPUUYECKOM

CXEMBI.
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MMPUJIOKEHHUE T1
IIpumep BhINOJHEHUs pa3ena 1 Mo THIOBOMY 3a/1aHUI0

MHWHUCTEPCTBO HAYKHM 1 BBICHIEI'O ObPA3OBAHUA PO
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE BBICIHEI'O OBPA3OBAHUMA

«JOHCKOI I'OCY IAPCTBEHHbBIN TEXHUYECKHWII YHUBEPCUTET»
(AC'TY)

dakynpTeT « ABTOMaTH3aLMsl, MEXaTPOHUKA U YIIPABICHUE)
Kadenpa «['unpasnuka, riApONHEBMOABTOMATHKA U TETIJIOBBIC MTPOIIECCHI

YTBEPXJIAIO YTBEPXJIAIO
PykoBoaurens KypcoBou Cryaent rp. YU-41
paboThI (3aKa34YHK) (MCIIOJTHUTEH)

no1r. kad. «I°, I'TIA u TII»

(.. JIpIMOYKHH)
( )

« » 20 T. « »

20 T

«Cucrema aBTOMATH3UPOBAHHOI0 YIIPABJICHUSA
HMKJIOBBIM MHEBMOIIPUBOI0OM»

ACPI" 140000.000
TEXHUYECKOE 3AJIAHUE

Ha JUCTax
JNEUCTBYET C € » 20 T.
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1 OO1ume cBeneHus.

1.1 HammeHoBanue - «Cucrema aBTOMATH3UPOBAHHOIO YIPABJICHHS LIMKJIOBBIM
ITHEBMOITPUBOAOM.

1.2 Ycnosnoe o6o3nauenue - ACPI" 140000.000

1.3 ABTOMaTHM3MpOBaHHAsA CUCTEMA CO3/1A€TCSI HA OCHOBAHUM:

- paboueii mporpaMMbl IO AUCHUILTUHE « ABTOMATU3UPOBAHHBIE CUCTEMBI PETYIIH-
poBanus ['TICy;

- aHHOTHPOBAHHOM 00pa30BaTENIbHON MPOrPaMMOM BBICILIETO TPO(PECCHOHATEHOTO
oOpazoBanus 1o Hanpasiennro MTHHOBATUKA, npodguibs noarotoBku «YmpasieHUE
VMHHOBAIUSIMU B IPOMBIIIJIEHHOCTH (TUAPOMAIIMHOCTPOCHHE)»;

- 3aJ]aHUS Ha KyPCOBYIO padoTy.

1.4 Hagano pa6ot - 10.10.2016 r.; okonuanue padot - 10.12.2016 1.

1.5 Pe3ynbrarel paboThl NPEACTABISIFOTCS NPENOAABATENI0 B BUIE 3aKOHUCHHOM
KypCOBOM pabOThl, KOTOpast BKIIOYAET MOSICHUTENBHYIO 3alIUCKY U 3 ucTa rpaduueckon

4aCTH B COOTBCTCTBHUHU C 3alaHUCM H ITOJJICKAT 3allUTC.

2 Ha3HaueHue v 1enu Co3JaHusl aBTOMAaTU3UPOBAHHON CHCTEMBI.

2.1 Ha3naueHue: cucrema aBTOMaTU3UPOBAHHOTO YIPABIECHUS LIUKJIOBBIM ITHEB-
MONPHUBOJIOM ITPEAHA3HAYEHA ISl aBTOMATHYECKOTO YIPABIICHUS TIOCIEN0BATEIIbHOCTHIO
JBUKEHUN MCTIOJHUTENbHBIX JBUTATENEeH (MTHEBMOIMJIMHIPOB) B aBTOMATHYECKOM pe-
XKUMeE, a TaKKe IS YNpaBJICHUS] MPUBOJOM B PEXKHMME HEMOCPEACTBEHHOI'O PYYHOI'O
YIPABJICHUS U ABAPUIHOM PEXUME.

2.2 lenb co3manus: cucTeMa aBTOMATU3UPOBAHHOTO YIPABJICHUS O0OECIECUYHUT aB-
TOMAaTUYECKYIO pabOTy MPUBOA MO 3aJaHHOMY aJTOPUTMY.

2.3 Cucrema ynpaBiieHHs 10HKHA 00€CTIeUYnBaTh CIICYIONTNE TEXHHUYECKUE XapaK-
TEPUCTUKHU:

- paboTa B aBTOMAaTHUYECKOM peXUME Mo cienyomemy uukiy: [[1+, L2+, Bl,
[12-, B2, [12+, I11-, I12- (rme «1{+» - BeIABM>KEHUE MUK IPA, «L[-» - BTAruBanue 1uinuH-

npa; «By» - BbliepKKa BpEeMEHH );
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- obecneynBaTh BO3MOKHOCTh PETYIMPOBKH Bbiiep:kek Bpemenu B1 u B2 onepa-

TOPOM.

3 Xapaktepuctruka 00beKTa aBTOMATH3AIMT

3.1 KoHCTpyKIMs U MPUHITUT pabOThI

OOBEeKT aBTOMAaTU3alUU MIPEACTABISIET COO0M 000pyI0BaHKE, B KOTOPOM paboune

OIcpanuru BBIIIOJIHAKOTCS MUKJIOBBIM ITHCBMOIIPHUBOAOM.

3.2 [TueBMocucremMa

Cxema mHeBMaTHYECKasi NIPUHIMITHAIIbHAS IPEACTABIICHA HA PUCYHKE 1.

[THeBMOCHCTEMA BKIIFOUAET:

- nBa mHeBMotmunHapa (11, 112);

- nBa pacnpenenutens (P1, P2);

- Tpu apoccens (JIP1 - AP3);

- yeteipe riymmrens (['1-1'4);

- 6110k moaroroBku Bo3ayxa (bIIB1).

biiok moAroToBKM BO3ayXa 00€CIeYnBaET OUMCTKY CKATOrO BO3AyXa J0 3aJaHHOU
TOHKOCTH (PHIIbTpAIU, PETYIUPOBKY U CTaOWUIM3anuio gaBieHus. KoHTposb qaBieHus
OCYULIECTBJISIETCS 110 MAaHOMETPY.

Humunaaper 11, 112 ocymecTBAsSIOT ABUKEHUE pabOUYrX OPraHOB 000PYI0BAHMUS.

Pacnpenenurens P1 ynpanser nampaBieHnem JBrokeHus: muiuHzapa [{1. Ilpu
KPaTKOBPEMEHHOM TMojaue HAMPSLKEHUS Ha dJieKTpoMarHut YA, MToK MuinHApa Oyaer
BBIJIBUTaThCS (IIPU 3TOM HAIpPsKEHUE Ha 3NIeKTpoMarauTe Y A2 H0JI)KHO OTCYTCTBOBATH).
[Ipu kpaTKOBpEMEHHOM MOja4e HANPSDKEHHS AIEKTPOMarHuT Y A2 mTOK IIHHIpa 0Y-
JIeT BTATUBATHCS (IIPU 3TOM HaIpsDKEHUE Ha dJiekTpoMaruute YA H0JKHO OTCYTCTBO-

BAaTh).
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BK1 BKZ2 BK3 BK4

R

NP1 ap2 —

b b aIP3

P1 P2

VAMRx “%YAZ VAMR& ) %\"A-#

gﬁ Grz ljra i]m

GlIB1

Pucynok 1 - Cxema nHeBMaTHYECKAs] IPUHUMITHAIBHAS

Pacnpenenurens P2 ympasnser HampaBiieHnem JBvkeHus munuaapa L2. [lpwm
HaJIMYMU HapsoKeHUs Ha aaekTpomMaraute Y A3 u otcyTeTBuM Ha Y A4, IITOK UIMHIPA
BbABUTaeTcs. [lpn Hanmuuuu HanpspkeHus Ha 3nekTpomaraure YA4 U OTCyTCTBUM Ha
YA3, mTok nunuHapa BTsaruBaercs. [lpu oTcyTcTBUM HanpsikeHusl Ha 000UX AIEKTPO-
MarHuTax JaBJIEHUE UX 00€UX MOJOCTEW HUIMHAPA cOpachIBAETCs, U MOJI0KEHNE ITOKA
OINPEENSIETCS] BHEITHUMU CHUIIAMH.

Hpoccens 0 00patHbIM KinanaHoM Jpl ocyiiecTBIiseT peryJiupoBKy CKOPOCTH BTsI-
ruBanus mroka muuHapa 11, p2 - Hactpoliky ckopocTu BTsiruBanus mrtoka 12, JIp3

- HACTPOWKY CKOPOCTH BBIIBMKEHUS IITOKA [12.
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3.3 Pexxumbl paboThI

[{uk0BOM MHEBMONPUBO/, 11O/ YIPABIEHUEM CO3/1aBAEMOI CUCTEMBI YIIPABJICHUS
JIOJKEeH paboTaTh B TPEX peKUMax: aBTOMAaTUIECKOM, PEKUME HEMTOCPEACTBEHHOTO PyyU-

HOT'O YIIPAaBJICHHUSI, ABAPUHHOM.

3.3.1 ABTOMaTU4YeCKU peKUM pabOTHI

[Tepen HauamoM aBTOMaTUYECKOTO peKUMa pabOTHI IITOKU HWIMHAPOB B PEXKUME
HEMOCPEJCTBEHHOTO PYUYHOI'0 YIPABJICHUS TOTKHBI OBITh BHIBEICHBI B UCXOAHBIC MTO3U-
11U (IITOKU BTSIHYTHI).
1. ABTOMaTHYECKHl HUKII HAUWHAETCS IPU HAXKATUU oriepaTopoM KHONKH «Ilyck»
(TIp¥ YCJIOBUH, YTO INTOKH ITUIUHIPOB BTAHYTHI). [IpH 3TOM BBIIBUTACTCS IITOK
nwmHApa 1.

2. ITocne noctmxenus mtokoM 11 3a1aHHOM MO3ULMK BEIJIBUTACTCS IIITOK LIAJIMH-
npa 112.

3. Ilocne nmoctwkenus mrokom [2 3aaHHON MO3UIMU BKJIIOYAETCS BBIACPIKKA
BPEMEHHU.

4. TTocne ucTedeHus 3aJJaHHOM BBIJEPKKU BpEMEHHU, IITOK IuiauHaApa [12 BTsaruBa-

eTcsl.

5. Ilocne BTsirMBaHus mTOKA HMIMHApA [[2 BKItO4aeTCs BhIAEPKKA BPEMEHHU.

6. Ilocnie ucteuenus 3alaHHON BBIICPIKKU BPEMEHH, IITOK HrinHapa 12 BeIBU-

raeTcsl.

7. Ilocne gocTkeHus mMTokoM 112 3agaHHOM MTO3UIIMK BTATUBACTCS IITOK ITAJTHH-

npa I11.

8. Ilocne BrsaruBanus mToka ruiauHapa 11 BraruBaeTcs mTok nuinuaapa 12.

9. [locne BTsarMBaHus MTOKA MMHIpaA 12 3amyckaeTcst cienyomuii IuKIL.

[Tpu Haxxatuu kHONKU «CTOI», TEKYIIHUM UK 3aBEPIIACTCSA, U [IUIMHJIPHI OCTa-
HABJIUBAIOTCS B UCXOAHOW MO3UIMM. /[MarpamMma mar-rnepeMerieHue ik aBToMaTHye-

CKOTO peXHUMa IMpeJcCTaBIeHa Ha PUCYHKE 2.
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3.3.2 PexxuM HEMOCPEACTBEHHOI'O PYYHOTO YIIPABICHHUS.

B pexume HenmocpeAaCcTBEHHOIO PYyYHOI'O YIIPABICHHUS BBIABUKCHUE-BTATMBAHKE
mToKOB MHAPOB L1 u 12 ocymecTBisercs mpu BO3AEHCTBUM HA COOTBETCTBYIOIINE
OpraHbl YIPABJICHUS HA [TAHENIN YIIPABJICHHUS.

B pexnme HenocpeacTBEHHOTO PyYHOro yrpasieHus: nuinHap L1 qomken nmersb
JIBa COCTOSIHMS (TIOJI0KEHHUS ) — BBIIBM)KEHHE U BTSITMBaHUE, WIMHIP L[2 — Tpu cocTos-

HUS — BBIIBMIKEHUE, BTATUBAHKE, COPOC JAaBICHUS U3 00€HUX MOJOCTEH.

1 | | | | | | | |
L1 | | | | | | | |
prd | | | | N |
et 0 0 L
| | | | | | | |
| | | | | | | | -
| |er:rdepmra ' ler:r@epmra ' | | |
i | lepemeny 1 lepemeny 21 | | |
YA1 | | | | | | | |
| | | | | | |
| | | | | | | -
. | | | | | | | |
YA2 | | | | | |
| | | | | | _
VA 31 | : | : | ! :
| | | |
YA4] | | | |
| | |
| | | -

Pucynok 2 — Jluarpamma mar-nepemMenieHne aBTOMaTHYECKOro pekuma padoThl
I11, 12 — cocrosanue nuuHApoB; P1, P2 — cocTosiHue pacnpeaenuTesnei.

3.3.3 ABapuliHbli pEXKUM

ABapUIHBIN PEKUM BKJIKOYAETCS MPHU HAXKATUU KHONKU «ABapHUilHbIN cTom». [Ipu

9TOM IITOK NUJIMHAPA ]_Il JOJIDKCH BBIIBUHYTHCA, a L[2 - BTSIHYTBCA.
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3.3.4 brokupoBku

biiokupoBOK HE TPETyCMOTPEHO.

4 TpeboBaHUs K aBTOMAaTU3UPOBAHHON CUCTEME

4.1 Cuctema ympaBlieHUs KOHCTPYKTUBHO JOJDKHA OBITH BBITIOJTHEHA B BUJIE OT-
JIEIBHOTO MIKada C MaHeNblo YIIPaBICHUS.

4.2 CocTtaB naHeIu yIpaBJICHUS ONPEIENAECTCSI COBMECTHO C 3aKa34YMKOM (PYKOBO-
nuteneMm KP) B mpoliecce npoeKkTupoBaHusl.

4.3 DrieMeHTHI YIIpaBJeHUs, TI0JIBEPraloluecs BO3ICHCTBHUIO onepaTopa (KHOIKH,
TymMOJIepa u T.]1.) JOJKHBI HAXOIUTHCS MO/ HalpsbKeHUueM He Oosee 24B.

4.4 Cucrema ynpaBiieHUs JOJIKHA CUCTEMA I0JIKHA UMETh BO3MOKHOCTbD JIaJIbHE-
el MOJepHHU3AIMU, O0ECIEeUUBAIONIEH BO3MOXKHOCTh KOPPEKTHUPOBKH aBTOMAaTHYe-

CKOI'0 IMKJIA.

5 CocraB u coaepxkanue padorT.

Pa3zpaboTka cucteMbl yrpaBiaeHUsI COCTOUT U3 CIAEAYIOIMIUX ATAIOB:
5.1. Pa3paboTka u coriacoBaHre TEXHUYECKOTO 3a1aHus;

5.2. PazpaboTka mysbTa (MaHeIn) ypaBJICHUS.

5.3. Pa3pabotka 1ukiorpaMmm paboThl BO BCEX PEKUMAaX.

5.4. Pa3paboTka MaTeMaTH4eCKOro (JJOTHUeCKOro) onrucaHue padoThl.
5.5. Pa3zpaboTka cxeMbl 2JIEKTPUYECKON TPUHITUITHATBHOM.

5.6. Pa3paboTka ynpapJisitolei mporpamMmmsl.

Oransl 1 1 2 cornacoBbiBaroTcs ¢ pykooautenem KP.

6 [TopsimoK KOHTPOJIS U IPUEMKH CUCTEMBI.

TeKyI_HI/II\/’I KOHTPOJIb BBIIIOJIHCHHA OCYHICCTBIIACTCA B ITPOLECCE BBIIIOJIHCHHA pa-

00T 1o pazzeny 5, NpUeMKa - B IPOLECCE 3alUThI KypCOBOM paOOTHI.
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7 TpeOGoBaHUs K COCTaBY U COJEPIKAHHUIO PA0OT MO TMOATOTOBKE 0OBEKTa aBTOMA-

THU3al0UH K BBOAY CUCTCMBI B OKCILTYyaTalHio.

J171s BBOJIa CHCTEMBI B SKCILTyaTallli0 HEOOXO0IUMO:

7.1 Ha oGopynoBaHuu A0KHA OBITH OJTHOCTHIO CMOHTUPOBAHA MTHEBMATHYECKas
cUCTEMA.

7.2 Ha o0opy10BaHUM JTOKHBI OBITH YCTAHOBJIEHBI BCE HEOOXOAMMBIE TATYUKU.

7.3 Bce matumku v 3JIEKTPOMArHUThl PacIpeieTuTeNe TOKHBI ObITh CHAOKEHBI
Ka0eJIsIMU ¢ pa3beMaMu JJIsl HOJIKIIOUEHHUS K IIKady yrpaBJICHHUS.

8 TpeOoBaHUs K TOKYMEHTAIIUH.

Tp€6OBaHI/I$I K IOKYMCHTAIMU OIIPCACILAIOTCA 3aJaHUCM Ha KYPCOBYIO pa60Ty.

9 Uctounuku pa3pabOTKH.

Cucrema ynpaBlieHUSI IOJKHA YIAOBJIECTBOPATH JIEMCTBYIOIIMM B HACTOSIIUNA MO-

MEHT HOPMATUBHBIM aKTaM B 00JIACTH OXpaHbl TPyJa U OKPYKAIOIIEH CpeIbl.
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MHNPUJIOXKEHUE T2
IIpumep BbINOJIHEHUSs pa3iesa 2 M0 TUIIOBOMY 32/1aHUI0

MHWHUCTEPCTBO HAYKHM 1 BBICHIEI'O ObPA3OBAHUA PO
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE BBICIHEI'O OBPA3OBAHUMA

«JOHCKOI I'OCY IAPCTBEHHbBIN TEXHUYECKHWII YHUBEPCUTET»
(AC'TY)

dakynpTeT « ABTOMaTH3aLMsl, MEXaTPOHUKA U YIIPABICHUE)
Kadenpa «['unpasnuka, riApoOIHEBMOABTOMATHKA U TETIOBBIE MTPOIIECCH)

ITPOBEPWJI BBIITOJTHNJI
PykoBoaurens KypcoBou Crynent rp. YU-41
paboThI (3aKa34YHK) (MCTIOTHUTEIH)

no1r. kad. «I°, I'TIA u TII»

(.. JApIMOYKHH) ( )
« » 20 1. « » 20 1.

«Pa3paboTka nyJabTa ynpaBJeHUs [IUKJI0BbIM THEBMONPUBOI0OM
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1. [lynbT ynpaBiaeHUs! HUKIOBBIM THEBMOIPUBOJIOM.

OO6wmwmit BUA npejiaraeMoro myJibTa yIupaBJIeHHs PeICTaBICH Ha pUcyHKe 1.

CBP. L2
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PucyHnok 1 - [lanens yrpaBiieHHsI THEBMOIPUBOAOM
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2. HazHaueHue 3JIEeMEHTOB MyJIbTa YIPABICHUS.

2.1 Manomertp «/laBiieHue» npeaHa3HAYEH ISl KOHTPOJIA AABICHUS B THEBMOCH-
CTEME.

2.2 Perynsarop «Ckopocts I11-» npeanazHaueH 1jsi peryJaupoBKA CKOPOCTU BTSI-
rMBaHus WTOKA muiauHapa 1.

2.3 I'pynmna snemeHToB «IIutanue» BkiroyaeT kHonku «BKJL.» - BkiroueHue siiek-
TPUYECKOTO NMUTAHUS CUCTEMBI ynpasieHus, « BbIKJL.» - BBIKIIOUEHHE DIEKTPUYECKOTO
MMATAHU, U JIAMITY KOHTPOJIS HATUYUA SJICKTPUUECKOTO TUTAHUS CUCTEMBI YITPABJICHUS.

2.4 Jlamna «AB. CTOIIl» npenHa3sHayeHa JJsi MHAUKALMU BKJIIOYEHHS aBapHii-
HOT'O pEeXXUMA.

2.5 Knonka «AB. CTOII» npeanazHadeHa i1 BKJIOUECHHS aBApUUHOTO pEKUMa.

2.6 Ilepexmouatens «Pexxumy» npenHa3sHadeH s BbIOOpa peskuma padoTtsl. B mo-
noxeHnu «PYUY.» BKIIIOUEH pydHOU pexXuM paboThl, B osoxeHuu «ABT.» - aBTomaru-
YECKUMU.

2.7 Perynsaropsl «B1» n «B2» npeaHasHaueHsl 1Jis1 pETYJIMPOBKH BBIJIEPKEK BpeE-
Menu Bl u B2 coOTBETCTBEHHO.

2.8 I'pynina snementoB «ABT.» npenHa3sHaueHa Uil yIpaBJICHUS] THEBMOIIPUBO-
JIOM B aBTOMaTh4deckoM pexume. Jlamna « [ {ukiny curnanusupyer o ToOM, 4TO B TaHHBIN
MOMEHT BBIIIOJIHAETCS aBTOMaTnyeckui nuki. Knonka «Ilyck» 3amyckaer aBromatuue-
CKUM LIMKII, KHOMKA «CTOMm» - OCTaHABIIMBAECT.

2.9 I'pynima snemenToB «PYU.» npenHazHaueHa s ynpaBieHUsT HAJIUHIPAMU B
pyuHoM pexume. [Ipu Haxxatuu kHoniku « BbIJIB. [12» npoucxoauT BEIABHKEHHUE IITOKA
nunnuaapa L2, npu naxatnn «BTAL. L2» - BraruBanue, npu Haxatuu «CBP. 112» -
cOpOC aBNeHUs U3 TIOJIOCTeH UIUHAPA. J{71s HHAUKAIIMY COCTOSTHUS IMJIMHIpA MpeaHa-
3HAYEHBI JIaMIIbl, YyCTAHOBJICHHbIC HaJ KHOMKamu. [Ipu Haxatun kHonku «BbIB. I{1»
MPOMCXOAUT BBIABIKEHUE TOKA uiuHapa L1, npu naxatuum « BTAL. I[1» - BTsiruBa-

HHUC.
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3. Cxema naHenu ynpaBiIeHUs

Cxema QJICKTPpUYUCCKAA IMPUHIOUIINAJIbHAA ITAHCIH YIIPABJICHUA IIPCACTABIICHA HaA

pPUCYHKE 2.
A1
FUA K1.1
L e—¥Fx 1] L +Umm| 1 p—""——= +24B
N e 2 N -Umm| 2 1
HL6
(oK ?
» —q{* I_I I
gA2 HL1 &
—— = Ho &
- OE g
B K11 & —®m éa
‘,_}“ KT21 g AT 2
m SA4 é‘“ —Q— 3
| S KT v
™1
| P g ] D -
m GA6 3 KT2
| [
m SAY
u—)'—n-
! m SA8 !
u—‘y—l-
m 549
w—)'—.-
m SA10
R

SA1 - ITUTAHUE BKJI.; SA2 — AB. CTOII.; SA3 — PEJKUM; SA4 — ITUKJI [1YCK; SAS
— [[UKJI CTOII; SA6 — BBIJ[B. 1]2; SAT — BTAI'". 1]2; SA8 — CBEP. 1]2; SA9 -
BBI/[B. I]1; SA10 — BTAT" 1]1; SA11 — IIHTAHHUE BbIKJI.; HL1 — AB. CTOII; HL2 —
LIUKJI; HL3 - BBI/[B. 1]2; HL4 — BTAT" 1]2; HLS — CEP. 1]2; HL6 — IITUTAHUE.

PucyHOK 2 - DiiekTprdeckasi cxema NaHeau yIpaBiIeHUs

[TuTanue x cucTteme ynpaBieHUs MOJAETCS C TIOMOIIBIO CXEMbI CaMOOJIOKUPOBKH,
peaan30BaHHOM C MOMOIIBIO ABYX KHOMOK 0e3 (hukcanuu — SAl (HOpMalibHO pa30MKHY-

tas), SAll (HOpMaTbHO-3aMKHYTas).
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SA2 — HOpMaTBbHO 3aMKHYTasi KHOTIKa-IPHOOK «ABapUMHBIA CTOID.

[ToBopoTHbIil nepekioyaTens ¢ pukcanueit SA3 — nepexiarovareiasb BbIOOpa pe-
*uMa. Bece ocTanbHble KHOIKM — HOPMaJIbHO-Pa30MKHYThIE 0€3 (prkcanuu.

KT1, KT2 — oomotku ynpasnenus pene BpeMenu, KT1.1, KT1.2 — ux KOHTaKTsbI.

Jlammna HL6 «ITutanue» moakirodeHa K BeIxoxy 0s10ka nmutanus (24 B), octanbHbie
JIaMIIbl — K BBIXOJIaM CUCTEMBbI YIIPABIICHUS.

Taxum 0Opa3om, 17151 TOAKITIOYCHUS TAaHENIN YIPaBICHUS JOKHO OBITh 3a1€HCTBO-

BaHO 11 BX0/10B U 7 BBIXOJIOB ITPOTPaAaMMUPYEMOTO peie.
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MHNPUJIOXKEHUE T3
IIpumep BbINOJIHEHUSs pa3iesa 3 M0 TUNIOBOMY 32/1aHUI0

MHWHUCTEPCTBO HAYKHM 1 BBICHIEI'O ObPA3OBAHUA PO
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE BBICIHEI'O OBPA3OBAHUMA

«JOHCKOI I'OCY IAPCTBEHHbBIN TEXHUYECKHWII YHUBEPCUTET»
(AC'TY)

DakynpTeT « ABTOMAaTU3aLMs1, MEXaTPOHUKA U YIIPABICHUE
Kadenpa «['unpasnuka, riApOHEBMOABTOMATHKA U TETIJIOBBIE MTPOIIECCHI

ITPOBEPWJI BBIITOJIHNJI
PykoBoaurens KypcoBou Crynent rp. YU-41
paboThI (3aKa34YHK) (MCTIOJTHUTEH)

no1r. kad. «I°, I'TIA u TII»

(.. JpIMOYKHH) ( )
« » 20 1. « _» 20 1.

«Pa3padoTka HMKJI0rpaMMbl padoThl HIUKJIOBOI0 THEBMOIIPUBO/IA)
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PaccmoTpum 1ukiorpamMmmy paboThl IPUBOJIa B aBTOMAaTUYECKOM PEXHUME, MPe-
CTaBJICHHYIO B TEXHHYECKOM 3aJaHuH (MpakTudeckas padora Nel).

[lepen HavyasioM paboOTHI B ABTOMAaTHUYECKOM PEKHUME IITOKU HMIUHIPOB JOJKHBI
HAXOJIUTHCSA B MCXOJHBIX MO3HUIMSX (BTAHYTHI). [Ipr HEOOXOAMMOCTH BBIBOJ IITOKOB B
UCXOJHYIO MO3ULIUIO CIIEAYET BBINOJIHUTH B PYYHOM pekuMe. B MCXOIHOM COCTOSTHUU
TaKKe JOJKEH OBITh BKIIFOUEH AIeKTpoMarHuT Y A4,

JUIst KOHTPOJISL BBIIBUHYTOT'O M BTSIHYTOTO MOJIOKEHHS IITOKOB HUIMHAPOB L1 n
[12 Oyaem UCOIB3YIOTCS KOHEYHbBIE BBIKITIOYATENH.

JUtst peanu3anny BBIAEP/KEK BPEMEHHU MCIIOIB3YIOTCS pEJie BPEMEHHU.

Jlnarpamma «nepeMeIeHne-1Iar» npeacTaBiIeHa Ha pUCYHKe 1.

Ha pucynke BK1 — curaan KOHEUHOTO BBIKIIFOUATEN S, KOHTPOJIHUPYIOIIETO BTSIHY-
TO€ nosokeHne mroka muneapa [1; BK2 - curaan kOHeYHOro BBIKITIOYATENS, KOHTPO-
JUPYIOUIETO BBIIBUHYTOE MOJ0KeHUE mToKa mumHapa [[1; BK3 — curnan koHedHoro
BBIKJIFOYATENSI, KOHTPOJIMPYIOIIETO BTSIHYTOE MOJIOKEHUE mToka munHapa 112; BK4 -
CUTHAJ KOHEYHOTO BBIKIIFOYATENS, KOHTPOJIUPYIOLIErO BBIIBUHYTOE IMOJOKEHUE IITOKA
numHapa 112;

KT1 — curnan BkiIrOYEHUs pelie BpeMEHH, (POPMUPYIOIIETO BbIACPKKY BPEMEHU
B1, KT2 - curnan BKIIOYEHUs pesie BpeMEHH, (DOPMUPYIOLIETO BBIIECPKKY BpeMeHu B2.

KT1.1 — Berxonuoit curnan pesne Bpemenu KT1, KT2.1 — BeixonHoM curHan pesne
Bpemenu KT2.

Crpenkamu oka3aHbl IPUUYUHHO-CIIEICTBEHHBIE CBs3U. K BepTUKaIbHBIM TOHKUM
JUHUSAM MOJIXOJAT CTPEJIKU OT CUTHAJIOB TATYMKOB, KOTOPBIE TOJKHBI BBI3BIBATH BKJIIIO-
YEHHUE DJICKTPOMArHuToB pacnpeaenutTened. OT 3TUX BEPTUKAIbHBIX JIMHUN OTXOIAT
CTPEJIKH K CUTHAJIaM paclpeieTuTeNe, KOTOpbIe JOJKHBI BKIIOYAThCS MPU cpabaThIBa-
HUU JTATYHKOB.

HGDBBIﬁ 9Tall aBTOMATHYCCKOI'O IHMKJIA HAYWMHACTCA IIPH HAXATHUKW KHOIIKH

«ITYCK» npu Hanuuuu curnanos gatunkoB BK1 u BK3. [Tpu 5ToM nomkeH BKIIFOUUTHCS
anexktpoMarHuT YA u mrok nmmnapa {1 6yner BeiiBUTaThCA.

Brtopoii aTan HaumHaeTcs npu cpabaTeiBanuu natauka BK2 (nmpu BeIIBIOKeHUM

mToka [[1). Tlpu 3TOoM H0/KEH BKIIOYUTHCA 2JIEKTpoMarHuT YA3, OTKIIOUYUTHCS
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Abmoramuseckuy yukn padomesl npuboda
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anekTpoMarHuT Y A4 u BeiiBUraercs mrok mumnaapa L2 (anekrpomaraut YAL moxer

OBITh TaKXK€ BBIKJIIOUECH).

Pucynok 1 - /luarpamma «nepeMeleHie-1ar» nojyaBroMaTa po3jinBa

KIZ1



Tpertuii aTan HaunHaeTcs npu nosizjenun curnaia BK4 (mrok mununapa 112 Bbi-

nBuHYT). [Ipu aTOM Btouaercs pesne Bpemenu KT1 u HaunHaeTcs 0TCUYET 3aJaHHOM BbI-
nep Kk BpemeHu Bl.

YeTBEpThI 3Tanl HauMHAETCS Ipu cpadaTbiBanuu pesne Bpemenu KT1 u nosisie-

Huu curtana KT1.1. IIpu stom snektpomaruut Y A4 nomkeH BKIIOUNUTHCA, Y A3 — BbI-
KIIIOUUThCS, IITOK HunuHapa 112 BraruBaercs. Pene Bpemenu KT1 mosxer ObITh OTKIIO-
YEHO.

IIaThIif 5Tann HaYMHAETCs Tipu nosieieHnn curnaina BK3 (mrok 112 BrsanyT). [lpu
TOM BKIItO4aercs pene Bpemenn KT2 m HaumHaercst OTCUET 3a1aHHON BBIIEPKKU Bpe-
MeHu B2.

[lectolt oTann HaumHaeTcs npu cpabareiBanuu pesie Bpemenu KT2 u nosisienun

curHasia KT2.1. Ilpu 3tom snexkrpomaraut Y A3 noipkeH BKIOUUTHCA, Y A4 — BBIKITIO-

YUTHCS, TOK IuauHapa 12 BeiaBuraercs. Pene Bpemenu KT2 MoxkeT ObITh OTKITFOUEHO.

CenbMoi 3Tan HauuHaeTcs pu cpabareiBanuu natuunka BK4. [lpu stom nomken
BKJIIOUUTHCS AyiekTpoMarauT Y A2, u mtok {1 BTaruBaercs.

BocbMmoti atan HaunHaetces nipu cpabareiBanuu narunka BK1 (mrok 11 BTsnyT).

[Ipu sTOoM sexkTpomMarHuT Y A4 nomkeH BKIOUUTHCS, Y A3 — BBIKIIOUUTHCS, ITOK ITU-
muaapa L2 BraruBaercsa. DnektpoMarauT Y A2 MOKET ObITh OTKIIFOUEH.

COpoc nmporpaMmbl I0JKEH MPOUCXOIUTH MPHU 3aBEPIIICHUH BOCKMOTO 3Tara, T.e.
npu cpabaTteiBaHuu gatunka BK2.

Crnenyromuii 2Tam mMuKia J0MKEH Ha4aThCsl aBTOMATUYECKU 0€3 HaXKaThus KHOTIKU
«ITyck». TakuM oOpazom, epBhIN U MOCAEAYIONTUHN ITUKIIBI HECKOIBKO OTINYaroTCs. J{ms
yHU(UKAIMU LUKIOB HEOOXOIUMO CPOPMHUPOBATH JOMOJHUTENbHBIA cUTHANT «L{uKm»,
KOTOPBIN OYJET yCTaHABIMBATHCS MpH Hakatnu KHOMKU «Ilyck» u cOpachIBaThCs MpU
Ha)KaTUU KHOMIKU «CTOm».

Ha ocHoBe nuarpamMmbl «mepeMenieHre-11ar» CoCTaBuM IUKJIOrpaMMy paboThl B
BHJIe TaOIuIIE (Tabmmma 1).

B pexxume HenmocpeacTBEHHOTO PYYHOT0 yIpaBieHus pacnpeaeautenas P1 ympas-
aseTcst 1ByMs KHomkaMu 0e3 ¢ukcanuu — «Beias. [[1» u «Brar. I[1». [lpu Haxxkatum
kHonKU «BpiaB. [{1» nmogaércs curHan Ha ajiekTpoMarHuT YAI, npu HaKaTUM KHOIKH

«Brar. L[1» - Ha snexktpoMarHut YAZ2.
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Tabnuua 1 — [ukinorpamMmma paboThl aBTOMaTU3UPOBAHHOTO THEBMOIIPUBO/IA.

Ne Copeprxanue sTana Hcnomuurens- YcnoBre Havasa sramna
HBIE AJICMEHTHI
P1 | P2 | KT
<< EE
> > > > X X
0 | UcxomHoE cocTosgHmE B ucxonanoe cocrossHue uc-
MOJTHUTEIBHBIE DJIEMEHTHI
-|-1-|*|-|- |BBIBOAATCS B PEIKUMEC HECIIO-
CPEIICTBEHHOT'O PyYHOI'O
YIpPaBJICHHUS.
1 |Bxmrouaercss snextpomarHut YAl [TosiBnenune curnana «L{ukm»
(mrrok 111 BeIBUTACTCS). +|-|-|+]|-|- |OpU HATUYKUKU CUTHAJIOB JIaT-
ynukoB BK1, BK3.
2 |Bxmrouaercss snexkTpoMarHuT Y AS, CpabatsiBaeT natunk BK2.
BBIKJIFOYAIOTCS ANIEKTPOMArHUTHI| - | - | +| - |- | -
YAl u YA4, seigsuraetcs mtok 12,
3 |Bxuouaercs pene Bpemern KT1 - |- | +|-|+| - |CpabarsiBaet naruuk BK4.
4 Briouaercst 3iekTpoMarHut Y A4, Bxirodaercss KOHTAKT pee
BBIKJIFOYAIOTCS 3JieKTpoMarHuT YA3| - | - | - | +| - | - [Bpemenu KT1.1
u KT1, praruBaercs mrok 112.
5 |Bxuouaercs pene Bpemenn KT2 -|-|-|+]|-|+|CpabarbiBaet natunk BK3.
6 [Bxmrouaercs snektpoMarHut YAS, BxitodaeTcst KOHTaKT pere
BBIKJIIOHYAIOTCS AeKTpoMarHut YA4| - | - | +| - | - | - |Bpemenu KT2.1
u KT2, BeigBuraercs mrtok 112.
7 |Bxitowaercs snexrpomaraut YAZ,| dlalo o] CpabatsiBaeT natunk BK4.
BTsAruBaercs mrok I1.
8 [Bxmrouaercs snekrpoMarHut YA4, CpabatbiBaet natuuk BKI1.
BBIKITIOUYAIOTCS AJIEKTPOMATHUTHI| - | - | - | +| - | -
YAS3, YA2, BrsaruBaetcs mrtok 112.
Copoc -1 -|-1]+]|-|- |CpabarbiBaer natunk BK3.

Pacnipenenurens P2 ynpasnsercst Tpemst kHonkamu 0e3 ¢ukcamnmu - «Boias. 12y,
«Btar. 12» u «Cop. L12». [TockosbKy 17151 yIIpaBJICHUS 3JIEKTPOMAarHUTaMHy pacipe1esiu-
TeJIs1 HEOOXOIMMBI ITTUTENHHBIC CUTHAJIBI, TO HE00X0IMMO C(hOPMHUPOBATH JBA JOTIOTHH-
TeNbHBIX curHaja — «Beias. 1[2*» u «Brar. [2*y. Kaxaplii curaan yctaHaBiIMBaeTCs
MIPU HAKaTUHM COOTBETCTBYIOIIEH KHOIMKHU U COpachIBAe€TCs P HaXaTUU JIIOO0U Ipyroun
KHOTIKH.

IIpu ycranoBke curnana «Boias. [[2*)» nonaércsa curnan Ha ainekTpoMarHuT Y A3,

npu yctaHoBke «Btsar. [12*y» - nHa YAA4.
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B aBapHﬁHOM PEXKUMC H€O6XOZ[I/IMO IMoAaTb HAIIPAXKCHUC Ha JJICKTPOMATHUTHI

YAL, YA4 u cHATh HanpsDKEHHE ¢ deKkTpoMarauToB YAZ2, YAS.

CocraBum Ta6J'II/II_Iy HepCKJIIO‘IGHI/Iﬁ Al peKUuMa HCIIOCPCACTBCHHOI'O PYYHOI'O

yIpaBiICHUS U aBapUtHOTO pexknma (Tadnuua 2). 3B€3109KaMu MOKa3aHo, YTO HaKaThue

I[aHHOﬁ KHOITIKH HC JOJIZKHO BJIMATH HA COCTOSAHUC JaHHOTO 3JICKTPOMAIrHUTA.

Tabmuua 2 — Tabnnia nepexItoYeHnid B PyYHOM U aBapUITHOM pexUMax.

DIIeKTpo- Hummngp 11 Humunap 112 ABapuUHBII
MAarHUThI Beigs. 111 Brsr. 111 Boigg. [12* | Brar. 112* OCTaHOB
YAl + * * * +
YA2 * + * * -
YA3 * * + * _
YA4 * * * + +
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MMPUJIOKEHUE T4
IIpumep BbhINOJIHEHUSs pa3iena 4 0 TUIIOBOMY 32/1aHUI0

MHUHUCTEPCTBO HAYKHM 1 BBICIIEI'O OBPA3OBAHUSA PO
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJI’KETHOE
OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICIIEI'O OBPA3OBAHUA

«IOHCKOU 'OCYJAPCTBEHHbBIN TEXHUYECKWI YHUBEPCUTET»
(IT'TY)

q)aKyJILTCT «ABTOMaTI/IBaHI/IH, MCXAaTPOHUKA U YIIPABJIICHUCY
Ka(bez[pa ((FI/IIIpaBJ'II/IKa, THAPOITHCBMOABTOMATHKA U TCIIJIOBBIC IIPOLICCCHD»

[TPOBEPUJI BbIITOJIHMNJI
PykoBoautens KypcoBoi Cryaent rp. YN-41
paboTHI (3aKa34YMK) (MCTIOJTHUTEH)

no1r. kad. «I°, I'TIA u TII»

(.. JIpIMOYKHH) ( )
« » 20 T « » 20 1.

«Pa3padoTka MaTeMaTH4eCKOr0 (JIOTMYECKOIr0) ONMUCAHUS PA0OTHI
ABTOMATU3UPOBAHHOI0 THEBMATHYECKOI0 MPUBOIA)
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Ha ocHoBe nukiiorpaMmbsl pab0Thl aBBTOMAaTHYECKOTO PEXUMA, IPE/ICTABICHHOHN B
npakTHueckoi padote Ne3, cocTaBisieM CTPYKTYPHYIO CXE€MY aBTOMATa, peajn3yroIero

aBTOMATUYECKUN PEKUM padOThl THEBMOMPHUBOIA (PUCYHOK 1).

lun BKT BKZ2 BAG BA4

obexm
ynpabyedus
41 _
> —» YA |
2 d
b SN 774
locredobamer— AN KorouHa- S A
HOCTTHBIT 5| o
abmoram zt; o 20moram VAL
%) > A7
ABT —— Ly I/
KT17 T/\’ 121

Pucynok 1 — CTpykTypHas cxema aBToMara, peajnu3yoliero aBTOMaTH4eCKUA
peXUM pabOTHl THEBMOIIPUBOIA

Ha pucyHnke 1 nmokazansl cieqyrone CUrHajibl:
- ABT. — Curnan BpiOOpa aBTOMaTHYECKOTO PEXKUMA;
- [{ukn — curHai, GOpMUPYEMBIN TTPU HaXKaTUKM KHONKU «Ilyck»

U cOpacbiBaeMbIil TIpH HakaTuu KHOMKU «CTOm» B aBTOMATHYECKOM pe-

KUME.

- BK1 — BK4 — curHanbsl KOHEUHBIX BBIKITIOYATEIIEH;

- yl...y8 — nepemennsie sTanos 1-8;

— yC — nepemMeHHas cOpoca;

— YAl — YA4 — curnanbl ynpasieHuUs 3J1€KTPOMAarHuTaMu pac-
IIPEICIUTEIIEH;

— KT1, KT2 — curnansl yrpapiieHus 0OOMOTKaMU pejie BPEMEHH;

- KT1.1: KT2.1 — BeIXOQHBIE CUTHAJIBI PEJIE BPEMEHH;
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Curnan ABT. ¢popmupyercss aBToMaToM BbIOOpa peKUMOB, a curHai «L{ukmy —
aBTOMAaTOM CIICIICUTHAJIOB, KOTOPBIE B KypCOBOI paboTe HE pa3padaThIBAIOTC.
Ha ocHoBanMM uKI0rpaMMbI paboThI, pa3pab0TaHHOH B paKTHYECKOH padoTe Ne

3, MOJIyYH1M JIOTUYECKHUE BBIPAKEHUA JUIsl IEPEMEHHBIX MaTPULIBI Y

y1. = ABT - (Ljuxn- BK1- BK3+ Yyl ))-yc

rae ABT. — curnan BeiOOpa aBTOMaTUYECKOTO pexKUMa.
B ciiyuae orcyrcTBus curnana ABT. (T.e. eciiu BKITIOUEH Opyroil pexxuM padoThl)
BCE MepeMEeHHbIe MaTpUllbl Y OYJIyT HEaKTHUBHBI.

[Tepemennast nukia GOpMUPYETCs C TOMOIIBIO CXEMbI CAMOOJIOKUPOBKH:

HOJ'Iy‘II/IM JIOTHYCCKHEC BBIPAKCHUA AJI BBIXOAHBIX ITEPECMCHHBIX !
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CocraBum Joruyeckue BoipaxkeHus Ajig nepeMenubix YAL — Y A4 B aBapuitHom u

PY4YHOM pexuMax. B pyuyHom pexume:

Curnan «PYU.» Gopmupyercst aBTOMaTOM BbIOOpa PEKUMOB MPHU MEPEKITIOUCHUN
B pyuHoii peskuM. Curnansl «Beias. L2%» u «Brar. L[2*» dopmupyrores cxemamu camo-

OJIOKUPOBKH:

T.x. KHOTIKA «ABapUHBIN CTOM» ¢ PUKCALIUEH, TO HET HEOOXOJUMOCTH B UCTIOJb-
30BaHUM CXEMbI CAaMOOJIOKUPOBKH. [I0CKOJIbKY KOHTAKT KHOIIKH HOPMAJIbHO-3aMKHYT, TO
B JIOTHYECKHE BhIpakeHUs mepeMeHHass ABAP. nomkHa BXOAUTh ¢ UHBEPCHUEH.

B okoHYaTenbHOM BHUJIE MOTYYUM CIEIYIONIYIO CUCTEMY JIOTUYECKUX BBIPAXKECHUM,

OITNCBhIBAIOIITNX pa60Ty CUCTCMBI YIIPABJICHUA ITHCBMATUYCCKUM IIPHUBOJIOM!
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HPUJIOKEHHUE TS
IIpuMep BBINOJHEHUA pa3aesa S no THINOBOMY 32JAHUI0

MHUHUCTEPCTBO HAYKHM 1 BBICIIEI'O OBPA3OBAHUSA PO
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJI’KETHOE
OBPA3OBATEJIbHOE YUYPEXJIEHWE BBICIHEI'O OBPA3OBAHUA

«IOHCKOU 'OCYJAPCTBEHHbBIN TEXHUYECKWI YHUBEPCUTET»
(IT'TY)

q)aKyJILTCT «ABTOMaTI/IBaHI/IH, MCXAaTPOHUKA U YIIPABJIICHUCY
Ka(bez[pa ((FI/IIIpaBJ'II/IKa, THAPOITHCBMOABTOMATHKA U TCIIJIOBBIC IIPOLICCCHD»

[TPOBEPUJI BbIITOJIHMNJI
PykoBoautens KypcoBoi Cryaent rp. YN-41
paboTHI (3aKa34YMK) (MCTIOJTHUTEH)

no1r. kad. «I°, I'TIA u TII»

(.. JIpIMOYKHH) ( )
« » 20 T « » 20 1.

«Pa3padoTka ynpasJjsoieil NporpaMMbl aBTOMaTH3MPOBAHHOM CHCTEMbI
yIPaBJICHUA MHEBMATHYECKUM MPUBOAOM
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Bbynem paspabaTbiBaTh YIpaBISIIOIIYIO0 MPOrpaMMy Ha SI3bIKE PEIEHHO-KOHTAaKT-

HbIX cxeM (PKC). B cootBeTcTBHHU € CHCTEMOI TIOTHYECKUX ypaBHEHUH, pa3paboTaHHbBIX

B IIpakTHUecKoi padore Ne4, nporpamMmma OyJeT COCTOATh U3 |8 BBIUNCIUTENBHBIX 1IET10-
YeK, KOTOPbIE MOYKHO YCJIOBHO Pa3JI€IuTh Ha 4 TPYIIIbI.

[lepBas rpynna OyJeT BKIOUYaTh BEIYMCIUTENbHBIE LIeTouku | — 3 (pucyHok 1), pe-

AM3YIOIINE CXEMbI CaMOOJIOKUPOBKHU U hopMupyromue curHanbl « L{ukim», «Beias.L[2%y,

«BTrar.L2%».
y Ilyck j/(mﬂﬁ ¢ \Uukn
I \ /
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(opl)2 Bridbil|2*
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i ()
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Pucynox 1 — BeruncnurensHeie 1ienouku, popmupyroniue curnaibl «L{ukmy,

«Bp1aB. 112*», « Brar. L12*».

[Tpu naxatuu kHonku «Ilyck» ycranaBiauBaercs: curan «l[ukm» u ctaBUTCs Ha ca-
M00I0KUpOBKY. [Ipu Haxkatum kHOMKM «CTOom» curHain «l{ukm» cOpaceiBaeTcs.

[Tpu Haxxatum kHONKM «BeiaB. 112», ycranaBnuBaercs curan «Beias. 112*» u cra-
BUTCS HA CaMOOJIOKUPOBKY. OTHOBpeMEeHHO cOpachiBaeTcsi curHai «Brsar. 1[2*y.

[Tpu naxxatuu kHomiku «BTsr. 112», ycranaBnuBaetcst curnan «Brsar. L[2*» u cra-
BUTCS HA CaMOOJIOKUPOBKY. OTHOBpeMeHHO cOpachiBaeTcsi curHai «Boeias. [2*y.

[Tpu naxxatun kHomku «COp. L2» u curnan Beias. 1[2*», u curnan «Brsar. 1[2*y»
cOpachIBarOTCH.

Bropas rpynmna OyJeT BKJII04aTh BBIYUCIUTENbHBIE HEN0oUKH 4 - 12, popmupyrommx

JIOTUYECKUE BBIPAXKEHUS 1J1s1 IEPEMEHHBIX MATpULIbl Y (PUCYHOK 2).
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Pucynox 2 - ®@parMeHT nporpammsl, GopMupyrooImmii nepeMerssie yl - yc.
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Hemouku 4-11 peann3yroT QYHKIIUM CaMOOJOKMPOBKH 3a CUET MapaJlieIbHOTO
BKJIFOUEHMS KOHTAKTOB y1 — y8. Llenouku 5 — 11 conmepkar nmociaea0BaTebHO BKIOUEH-
HbI€ KOHTAKTHI MPEeAbIAYIUX 1enoyek (yl — y8 cooTBEeTCTBEHHO). DTO MO3BOJISIET OCY-
IIECTBUTH BBIKIIFOYEHHE BCEX KAaTylleK yl — yc mpH BBIKIIOYEHUH TOJIBKO MEPBOM Ka-
Tywku yl. Katymka yl BbIKITIOUaeTcs mocieoBaTeabHO BKIOYEHHBIM HOPMaJIbHO-3a-
MKHYTBIM KOHTaKTOM yC, KOTOPBI pPa3MbIKaeTCs MPU BKIFOYEHUN COOTBETCTBYIOIIEH Ka-
TYIIKA B BBIYMCIUTENBbHON 1enouke 12. Kpome Toro, mocieaoBaTreabHO BKIIOYEHHBIE
KOHTaKThl y1 — y8 oGecreunBaroT Takke Mmocae10BaTelIbHOE BKIFOUECHHUE ITANOB IIUKJIA.

Tpetbs rpynna (pucyHOK 3) CONEPKUT BHIYUCITUTENbHBIC 1enouku 13 - 16, ynpas-
JSIOILME WCTIOMHUTENbHBIMU 3J€EMEHTAMU, CBSA3aHHBIMU HEMOCPEACTBEHHO C MCIOJHU-
TEJIbHBIMU JIBUTATEISIMU — 3JIEKTPOMarHuTamu pacrnpeaenureneii P1, P2.

Kaxxnas Takasd uenodka COAEpKUT TpU NapaijiesbHble BeTBU. Kaxkaas mapasiesnb-
Has BeTBb HaumHaeTcsi ¢ koHTakta ABT, PYY unu ABAP. u peanusyert ynpaBiieHUE HC-
IIOJIHUTEIIBHBIM 3JIEMEHTOM B aBTOMaTH4YECKOM, PYYHOM WJIM aBAPUWHOM PEXUME COOT-
BETCTBEHHO.

Yersépras rpynmna (pucyHok 4) ¢opMUpyeT BbIUUCIUTENbHBIE Lientouku 17, 18, pe-
ANHU3YIONINE YIPaBICHUE BCIOMOTaTENIbHBIMU MCIOJHUTEIBbHBIMU 3JIEMEHTAMU - pEJie
Bpemenu KT1 u KT2.

[Iporpamma B OKOHYATETHLHOM BHJI€ MOXKET OBITH C(HOPMHUPOBaHA MOCIE BHIOOpPA MO-
JIeI KOHTPOJIJIEpA WM MporpaMMupyemoro pene. Jljigs 3Toro HeoOXOauMO 3aMEHUTh
yCIIOBHBIE 0003HAueHUs 0003HAYEHUSIMH, MPUHATHIMU JUIsI BBIOpAaHHOM MOJETH KOH-

TpoJuiepa.
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Pucynok 4 - BerunciaurenbHble HEMOYKH, PEATU3YIOLINE YIIPABIECHUE PEIIE BPEMEHU
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MMPUJIOKEHHUE T6
IIpumep BhINOJIHEHUSs pa3iesa 6 M0 TUIIOBOMY 32/1aHUI0

MHUHUCTEPCTBO HAYKHM 1 BBICIIEI'O OBPA3OBAHUSA PO

OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJI’KETHOE
OBPA3OBATEJIBHOE YUPEXIEHUE BbICIIEI'O OBPA3SOBAHWA
«IOHCKOU I'OCYHAPCTBEHHbBIN TEXHUYECKM YHUBEPCUTET»
(AT'TY)

q)aKyJILTCT «ABTOMaTI/IBaHI/IH, MCXAaTPOHUKA U YIIPABJIICHUCY
Ka(bez[pa ((FI/IIIpaBJ'II/IKa, THAPOITHCBMOABTOMATHKA U TCIIJIOBBIC IIPOLICCCHID»

[TPOBEPUJI BbIITOJIHMNJI
PykoBoautens KypcoBoi Cryaent rp. YN-41
paboTHI (3aKa34YMK) (MCTIOJTHUTEH)

no1r. kad. «I°, I'TIA u TII»

(.. JIpIMOYKHH) ( )
« » 20 T « » 20 1.

«Pa3padoTka cxembl JJIEKTPHUUYECKOM NPHUHUMIIMAIBLHON ABTOMATU3UPOBAHHOM CH-
CTeMBbI YNIPaBJIeHUs MHEBMATHYECKUM IPHUBOAOM)
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ITocKOJIBKY B CXEME HE UMEETCSl AHAJIIOTOBBIX JAaTYMKOB U PETYJSATOPOB, a YIIPaB-
JsroIIas mporpaMma UMeeT HeOOoNbIIol 00bEM, B KaueCTBE OCHOBHOT'O AJIEMEHTA CH-
CTEMBI yIpaBJlieHus1 Oy/IeM UCIO0JIb30BaTh Mporpammupyemoe pese mozenu [1P200 mpo-
n3BoAcTBa Komnanuu «OBEH».

Jnis BbIOOpa KOHGUTYpalK pesie He0OXOAUMO OLEHUTh TPeOyeMoe KOIMYECTBO
BXOJIOB U BBIXO/JIOB.

K muckpernbim Bxomam [TP OyayT moakmrodaThCs:

- IEPEKJII0YATEN U KHOMKH MMAHENH YIIPABICHUS - 9 BXOJI0B;

- BBIXO/IHBIE KOHTAKThI pEJie BpEMEHU - 2 BX0/1a;

- KOHEUYHBIE BBIKJIIOYATENH - 4 BXO/a.

Taxum o6pazom, He0OX0AUMO 15 TUCKPETHBIX BXOJOB.

K nuckpeTHbIM BbIXOJaM KOHTpOJuIepa Oy IyT MOJKII0YAThCA:

- JJaMIIbI [TAHEJIH YIIPABICHHUS - 5 BBIXOJIOB;

- YIPaBJIAIOUIME BXOAbI PEJIE BPEMEHH — 2 BBIX0/IA;

- DJIEKTPOMATHUTBI PACIIPEAETUTENEH - 4 BBIXO/IA.

Taxum o6pazom, HeoOxoauMO 11 AUCKPETHBIX BBIXOAO0B.

Takum oOpazoM, sl pa3pabOTKU CUCTEMBI YIIPABIEHU HEOOXOIUMO IIPOrPaAMMHU-
pyemoe pese [TP200-24.1.0.0 (8 auckpeTHbIX BXOAOB U 6 JUCKPETHBIX BBIXOJOB) U MO-
nynb pacimpenus [TP-M (8 nuckpeTHbIX BXOJ0B, 8 JUCKPETHBIX BBHIXOJIOB).

AnmnapaTsl mofa4d KOMaH]l ¥ CUTHAJIOB HEOOXOIMMO MOAKIIOYUTH KO BXOJaM, a
VICITOJIHUTEJIBHBIE 3JIEMEHTHI — K BBIXO/1aM JIOTUYECKHUX MOJYJIEH B COOTBETCTBUH CO CXE-
MaMH TOJIKJIFOYCHUSI, IPUBOIUMBIMU B PYKOBOJCTBE TOJIb30BaTest (pucyHok 1 — 3).

Kax BugHo u3 pucynkoB 1 u 2, Bxoasl [1P200 oObequnens! B nBe rpymnmnsl. [lpu
HOJIKJIFOUEHUH AUCKPETHBIX JaTYUKOB pa3peliaeTcs UCIoiIb30BaTh OJUH U TOT K€ OJIOK
NUTaHUS ISl 3alIUThIBAHUS ABYX IPYII BXOJIOB, BHYTPU OAHOW IPYIIBI MOKHO OJIHO-
BPEMEHHO HCIIOJIb30BaTh JaTYUKHU C BBIXOJOM THIIA «CYXOH KOHTAKT» M C BBIXOJIHBIM
Tpan3uctopoMm tumna P-N-P. B kxauecTBe BHemIHEro HCTOYHIKA TUTAHUS MOXKET OBITh UC-
M0JIb30BaH BCTPOCHHBIN B IprOOp UCTOUHUK 24 B.

[Tpu sTom k 0OmuM koHTakTaM BX0o70B (COM1 1 COM2) nmoakitouaercs MUHYC
UCTOYHMKA TIMUTAHUs, a HEIMOCPEACTBEHHO K BXoaHOMY KoHTakTy (DI1 — DI8) — BBIXOA

TaT4YNKa.
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Pucynok 1 - [Togkntouenue k [IP200 1aTYMKOB C BBIXOJOM THUIIA «CYXOW KOHTAKT»
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Pucynoxk 2 - I[Mogkmroyenue k [TP200 natunkoB ¢ Beixogom tuma P-N-P

Boixoner [1P200 (pucyHok 3) — peneiHoro tuma, 00beIMHEHbl B TPYMIbI 10 2

BbIXoja. [Ipu 5TOM K 00111eMy KOHTAKTy TPYIITHl MOKET MOJKII0YATHCS KaK TUTIOC, TaK U

MUHYC UCTOYHUKA ITUTAHUA.

MakcuMallbHBIM TOK Harpy3kH BBIXOJA MPH MOCTOSHHOM HAaNpsKeHUU — 3 A.
Tok, moTpeOasIEMBIi JIEKTPOMAarHUTAMU MTHEBMATHYECKUX PACTIPEICTUTENCH U BXOJIOM
YIIPABJICHUS PEJIE BPEMEHH, KaK MPaBUJIO, 3HAYUTEIIBHO MEHBIIE, II03TOMY OHU MOTYT

OBITh IMOAKIIOYCHBI HCITIOCPCACTBCHHO K BbBIXOJaM I1P.
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Pucynok 3 - [logkitouenue Harpy3ku K Beixoaam [1P200

VY KOHTpPOJIEPOB BXOJIbI SIBJISIFOTCS OMTOU30JIMPOBAHHBIMU U TTO3BOJISIIOT MPOTEKATh
TOKY B 000MX HampaBlieHUusX. B cBsi3u ¢ 9TUM CYIIECTBYET JiBa MPUHITUIIUATIBLHBIX CIIO-
coba nmoakItoueHust BXoA0B KoHTposiepa — o PNP v NPN noruke B nipeaenax oJHOU
obmeit Touku (S/S).

Cxema  sneKkTpuyeckas  MpUHLMUNUATIbHAsS  [PUBEAEHA  HA  4YepTEke
ACPT".140000.000 23. Ympasnsromias mporpaMma rnojaydaercs myTéM 3aMeHbl 0003Ha-
YEHUU KOHTAKTOB, KaTyIIIEK U TaiiMepa, Ha 0003HaYeHUs, IPUHATHIC ISl TAaHHOW MOICITH

MPOrpaMMHUPYEMOT0 pelie, U IPUBEICHA Ha BTOPOM JIMCTE JIEKTPUUECKON CXEMBI.
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