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AHHOTaANMNA

Meronnueckue yka3zaHHMs pa3paboTaHel s OOyYarOmXcs IO  CreLUallbHOCTH
35.02.08 DnexTpudHkauMs U aBTOMATH3AIMS CENbCKOTO Xo3siicTBa. Comepxar
[IEpeYeHb  TEM  KypPCOBBIX  TPOEKTOB MO  CUCTEMaM  aBTOMATH3AI[HH
CeJIbCKOXO3SIACTBEHHbIX MPEINPHUITHH, a TaKXKe ONMUCaHWe WX cocTaBa o0beMa U
cozlepkaHusA. B  MeTomWdecKMX yKa3aHMAX OTPaXeHBl BOMNPOCHl aHAIM3a
TEXHOJIOTMUECKHUX [TPOLIECCOB, 00OCHOBAHHS IIPUHIIMIIA X aBTOMATU3ALIUH, U3Y YECHUS
¥ MaTeMaTU4YeCKOrO ONHCAHMS OOBEKTOB aBTOMATH3AIWH, ITPOEKTHPOBAHUA CHUCTEM
aBTOMATHYEeCKOTO  yIIpaBleHWs, OLEHKM  HAJEKHOCTU M  OKOHOMHYECKOH
3 HEeKTHBHOCTH CUCTEM.

PaccMoTpeHo u o100peHo Ha 3acemanuu LMK
ODILIETEXHUYECKUX U CTIELIUANBHBIX JUCIUILUINH
ITpotokon Ne 7 ot « 4" » 2z 2018.
[Mpencenatens ¢ —#~- _ Tynosa 10.®.




OBLIME ITOJIOKEHUSA KYPCOBOI'O TIPOEKTUPOBAHUA

KypcoBoit mpoekr mno MUK 01.02 «Cucrembl aBTOMaTU3auuu
CEJIbCKOXO3SIUCTBEHHBIX MPEANPHUATHNY» SBIACTCS MOJATOTOBUTEIBLHBIM ATAlloM K
BBITIOJTHEHUIO JTUTJIOMHOT'O IIPOEKTa O0YyJarOIUMHUCS MO crenuanbHocTIM «35.02.08
DneKTpuUKAIIUA U aBTOMATU3AIUN CEITbCKOTO X035HUCTBAY.

B mporiecce BBIMOMHEHHS KypCOBOTO ITPOEKTA Y O0YJAIOUIUXCS CUCTEMATU3UPY-
IOTCS M 3aKPEIUIAIOTCS 3HAHUS MO TEXHOJOTMYECKHMM TpolleccaM M HUX PEeXHMaM,
KOMIUIEKCHOM MEXaHM3allMM M JJIEKTpU(UKALMK TPOU3BOJCTBA, CPEJICTBAM aBTO-
MAaTHUK{ U TEOPUU aBTOMATUUYECKOTO YIIPaBIEHHUS, IPOCKTUPOBAHUIO U IKCILTyaTalluu
CHUCTEM aBTOMATHUYECKOTO YIIPABICHHUS U APYTUM pa3esaM TEXHUYECKUX AUCIUILINH,
CBSI3aHHBIX C ABTOMATHU3AIMEN CEIbCKOXO3SIIICTBEHHOTO TPOU3BO/ICTBRA.

Kpome Toro, BBIMOTHEHHE KypCOBOTO MPOEKTa ompeneseT (hOopMHpPOBaHUE
YMEHHUSI U HAKOIJIEHHE HAaBBIKOB UCIOJIb30BAHUS TEOPETUUECKUX 3HAHUH, CIIPABOYHON
uHOpMAIMU W Pe3yJbTaTOB HAYyYHO-UCCIIENOBATEILCKUX pPabOT TpH pelieHUuU
MPAKTUYECKUX 3a/1a4 MPOEKTUPOBAHUS U IKCIUTyaTaIlMH CUCTEM.

OOyuaronuiicsi BeIOMpaeT TEMY KYpCOBOTO MPOEKTa M3 HUKENPHUBEICHHOTO
nepeuns. [lo corimacoBaHuio ¢ mpenogaBaTeaeM O0yJarOITUNACS MOXKET TMOJOKUTh B
OCHOBY  KYpCOBOTO  IpOEKTa CBOI  HAyYHO-  HCCIEI0BATEIbCKYI0  WJIU
KOHCTPYKTOPCKYIO pa3pa0b0TKYy, BBIMOJHEHHYIO B MPOIIECCE CBOCH MPOU3BOICTBEHHON
JEATEeIbHOCTH WJIM B TOPSJIKE JIMYHOW WHULIMATUBBIL. B mpolecce nmpoekTupoBaHus
00ydJaronuiicss MOTYT TOJTy4aTh KOHCYJIBTAIMIO TIPETnoiaBatelis. 3a4eT (OIeHKa) 1o
KYpPCOBOMY TMPOEKTY BBICTaBISICTCSI MO pe3yibTaTaM €ro 3alluThl B MEPHUOJ
AK3aMEHAIIMOHHOM CECCHUH.

KypcoBoe mnpoekTrpoBaHHE ODKHO BBIONHITECS C YYETOM TpeOOBaHUMU
JNEUCTBYIOIIUX HOPMATUBOB, METOJMK PACUETOB U THUMOBBIX MPOEKTHBIX PELICHUM.
Marepuanpel MO KypcOBOMY MPOEKTUPOBAHUIO JODKHBI OBITH O(OpMIICHBI B
cootBeTcTBUH C AeicTByromumMu ['OCTamu u tpedoBanusamu ECKJI.



HEPEYEHDB TEM KYPCOBBIX ITPOEKTOB 110 ABTOMATHU3ALIUN
TEXHOJOI'MYECKHUX ITPOLECCOB
1. ABTOMaTH3aLMsT OUUCTUTEIBHO-CYIIUIBbHBIX KOoMILIekcoB Tuma K3C.
2. ABTOMaTu3alys 3€pHOOYUCTUTENBHBIX arperatos Tuna 3AB.
3. ABromaru3zanus 3epHocymniiok C3II-8 u C31I-16.
4. Apromatuzaiusa 6apadanubix 3epHocymiok C3I1b-2, C3Cbhb-4 u C3Ch-8.
5. ABTOMaTru3anus Npouecca AKTUBHOTO BEHTHJIMPOBAHUS 3€PHA.
6. ABTOMaTH3a1Ms MaXTHOW 3€PHOCYIINIIKH.
7 ABTOMAaTH3aLMs IPOLIECCA BOKIAEHUS TPAKTOPA MO KOTIUPY.
8. ABTOMAaTH3aIMs MPOIECCA BOKICHHS TPAKTOPA MO MPOBOJIOKE.
9. ABTOMaTH3anMsl yNpPaBJICHUS IBUKEHUEM KYJbTUBATOPA.
10. ABTOMaTH3a1Ms Mpoliecca yrnpaBieHus TTyOMHON BCIAIIKY MTOYBBI TUTYTOM.
11. ABTomaTu3anus ynpaBJjeHHUs BBICOTOM cpe3a KOPMOBBIX TPaB Ha
CHUJIOCOYOOPOUYHBIX KOMOalHaX.
12. ABTOMaTH3aus yrnpaBlieHUs BbIPaBHUBAHHEM OCTOBA 36pHOYOOPOYHOTO
KoMOaiiHa.
13. ABTOMaTH3aIMs YIIPABJICHUS 3arPy3KOM MOJIOTHIIKH 36pHOYOOpPOUHOTO
KoMOaiiHa.
14. ABTomaTu3anus ynpasieHus ppe3oit mpu 00padoTKe MPUCTBOJIBHBIX MOJIOC B
cajax.
15. ABTromaruzauus ynpaBi€HUs TEMIEPATYPOH B MAPHUKAX C IOYBEHHO-
BO3JIYIIIHBIM 00OTPEBOM.
16. ABTOMaTH3aLMs yIPaBICHUS TEMIEPATYPOU B AaHTAPHBIX TEIUIHIIAX.
17. ABTOMaTH3a1Us YIIPaBICHUS TEMIIEPATYPOil B OJOYHBIX TETLIUIIAX.
18. ABTOMaTH3alMs yIpaBIeHUs] KOHIICHTpAIe pacTBOPOB MUHEPAIbHBIX Y100-
PEHHUU.
19. ABTomMaTH3a1us yIpaBICHHs] BEHTUISIIIUEH B OJIOUHBIX TETUIMLIAX.
20. ABTOMaTH3aLMs YNPABIEHUS TEMIEPATYPO OJIUBHOM BOJBI B TETUIUILIE.
21. ABToMaTu3anus yrnpaBjaeHHs MTOJIMBOM C TOMOIIbIO ycTpolicTBa Y T-12.
22. ABTOMaru3anus ynpapJIE€HUs MOAKOPMKOM YIJIEKUCIBIM ra30M U JOCBEUYUBAHUEM
pacTeHUi B TEIUINLIAX.
23. ABTOMaTH3alMs OBOILIEXPAaHWIMIL C UCIIOJIb30BaHUEM ycTpoiicTBa [IIAY-AB.
24. ABToMarH3auus yIpaBJICHHs TEMIEPATYPON B OBOIIEXPAHUIIMILE C TOMOILBIO
obopynoBanus «Cpena-1y.
25. ABroMaru3zanus GpyKTOXPAHUITHIII.
26. ABTOMaTH3aIMsl COPTUPOBKHU KIIyOHEH KapTodes.
27. ABTOMaTH3auus COPTUPOBKH IIOZOB TOMATA.
28. ABTOMaTH3aIUsl COPTUPOBKH JIMCTHEB TabaKa.
29. ABTomaTHu3anys MMPOLECCOB JIJIsl IPUTOTOBIICHHS TPABSIHOW MYKH.



30. ABTOoMaTu3anus npouecca rpaHyIMpOBaHUS KOPMOB.

31. ABTroMaru3arus mporecca OpUKETUPOBAHUS KOPMOB.

32. ABTomaru3alus npoiecca NpuroToBiIeHUsi KOMOMKOPMOB.

33. ABTOMaTH3anus KOPMOPa3AaTOYHbIX NOTOYHBIX JUHUH 111 KPC.

34. ABToMaru3auus ynpasiaeHUs pas3iadeil KopMOB MIaTGOPMEHHBIMU KOpMOpas3-
JaTYNKAMHU.

35. ABToMaru3auus rnpouecca J103UpoBaHMs U CMEIIMBaHUsI KOHLIKOPMOB Ha (hepmax
KPC.

36. ABTOMaTH3aMs pa3gadn KUJKHUX KOPMOB.

37. ABromaTu3auus yrnpaBi€HUs BBITSKHBIMU BEHTUISILITUOHHBIMUA YCTAHOBKAMHU
«Knumat-4» Ha ocHoBe ctanuuu IIAII-5701.

38. ABTOMaTu3alus yNnpaBiIeHUs! BHITSKHBIMUA BEHTWIALIMOHHBIMU YCTaHOBKAMHU
«Knnmar-4» Ha ocHoBe ctanimn MK-BVY3.

39. ABToMaTH3alus NPUTOYHO-OTONUTEILHOW YCTAHOBKHU ISl J)KUBOTHOBOAUECKHUX
MMOMEIIECHUH.

40. ABTOMaTu3alus yNpaBiIeHUs KaTopu(epHOil yCTAaHOBKOW 3IEKTPONOI0TPEBA
COOA.

41. ABromMaru3aius ynpasieHus Tersioresepatopamu tuna TI'-1,5 u TT'-2,5.

42. ABTOMaTH3aIMs YCTAaHOBOK MECTHOTO 000rpeBa skMBOTHBIX MKY ®-1.

43. AproMaTru3zauus JMHUK YOOPKH U MOTPY3KU HABO3a TPAHCIOPTEPAMHU TUIA
TCM-9b.

44. ABToMaTu3anus rnpouecca MTHEBMaTUUECKOI0 TPaHCIIOPTUPOBAHNS HABO3A.

45. ABToMartu3anus JOUIbHON YCTaHOBKH.

46. ABTOMaTu3aIMs yrnpaBieHUs CAaHOOPaOOTKO BEIMEHH.

47. ABromMaTu3alms Npouecca yIpaBIeHUs JUHUEH KOPMIICHHSI ITHIL.

48. ABTOMaTtu3alus yrnpasieHUs BEHTHIALUEH ITHYHUKOB.

49. ABToMaTu3anus ynpasieHUs YBIa)KHEHUEM BO3/lyXa B NITUYHUKAX.

50. ABTOoMaTu3aIs HHKyO0aTOpPOB.

51. ABromaru3anus ynpaBlieHUsI OCBEILIEHUEM B ITHUHUKE.

52. ABTomartuzanus ynpaBieHusi COOpoM Suil.

53. ABromaru3aiysi TOMeTOyOOPOUYHBIX YCTAaHOBOK.

54. ABromaruzanus o0ydyeHus NTUI] Ha nTuledadbpukax.

55. ABromaTu3alys ynpaBieHUs: KOTEIbHBIM 000y I0BAaHUEM.

56. ABTomaru3anys TEMJIOTEHEPATOPOB AJI BO3AYIIHOTO OTOIUIEHUS U BEHTWIIALIUU
IIPOU3BOJCTBEHHBIX IOMELICHUH.

57. ABromaTu3aius 3J€KTPOBOAOHAIPEBATEIbHBIX YCTAHOBOK.

58. ABTOMarTH3auus yNpaBJICHUs 3JIEKTPOIHBIM BOAOTPENHBIM U TAPOBBIM KOTIAMHU.
59. ABTOMaTH3a1Ms XOJOAWIBHBIX YCTAHOBOK

60. ABTOMaTH3aIMs YIIpaBJICHUs OallleHHBIMH BOJOHAIIOPHBIMHU YCTAaHOBKaMH.



61. ABTomMaru3anus ynpaiieHus 0e30a1eHHON BOJIOHAIIOPHON CTaHIIUEH.
62. ABTOMaTH3a1Ms Ipoliecca NEPEKAUYKU CTOYHBIX BOJI.

63. ABTOMaTH3alMs1 HACOCHBIX CTAHUMUMI ISl MEJIMOPALIUH.

64. ABTOMAaTH3aIMs CUCTEM CEIhCKOX035HCTBEHHOTO Ta30CHA0KECHHSI.

65. ABTOMAaTHU3aIUs TEIUIMIL JIJIs1 BEIPAILIMBAHMS TPUOOB.

66. ABTOMAaTH3aIMs TPOLIECCOB BOCCTAHOBJICHUS JIETaNIeN CEIbCKOXO035MCTBEHHON
TEXHUKHU.

67. ABTOMaTH3a1Ms MPoIlecca MOMKH CEeJIbCKOXO03IMCTBEHHBIX MAIIUH.
68. ABTOMarTH3alus npolecca nacTepu3aluyu MOJIOKa.

69. ABTOMAaTH3aIMS MTPOIIECCOB MEPEePabOTKH U KOHCEPBAIIMH OBOIIICH.
70. ABTOMaTH3a1Msl JIMHUU PEMOHTA CEIbCKOXO03SIIICTBEHHOM TEXHUKHU.



CTPYKTYPA KYPCOBOI'O ITPOEKTA

B cocraB pacueTHO-NOSICHUTENBHON 3aMUCKU BXOJST CAEAYIOIINE Pa3Iebl:
1. Beeaenue (MopsiAKOBBIN HOMEp HE MPUCBAUBAETCS).
2. AHaJIM3 TEXHOJIOTMYECKOTO Ipoliecca.
3. O0GocHoOBaHueE 11e71ec000Pa3HOCTH aBTOMATHU3aIUU npoliecca. OrnpeaesieHue Heinu u
3a/1a4 IPOEeKTa.
4. O030p COBPEMEHHBIX TEXHHYECKHUX CPEJCTB IO aBTOMATH3AIMHA TEXHOJIOTHYE-
CKOrO Ipoliecca.
5. ObocHOBaHME TPUHIMIIA ABTOMATHU3AIMM TexHoJormdyeckoro mpouecca. Co-
cTaBieHUe (QYHKIIMOHATLHON CXEMBbI CUCTEMBI aBTOMaTudeckoro ynpasieaus (CAY)
¥ (YHKIIMOHATBFHOW CXEMbI aBTOMATH3aIMNA TEXHOJIOTHYECKOTO MpoIiecca.
6. AHanu3 00bEKTa aBTOMATU3ALINU.
7. IIpoektupoBanue CAY.
7.1. PazpaboTka npuHIunuanbHbix cxem CAY.
7.2. Be10Op 1 pacyeT TEXHUYECKUX CPEJCTB aBTOMATUKH.
7.3. AHanu3 TMHaAMUYECKHUX TMoKa3arenei padotel CAY.
7.4. Pa3paboTka MyJabTOB U IIMTOB yrpaBlieHUs. BEIOOP MPOBOIOB U MyCKO3AIUTHON
anmnaparypsbl.
8. Onenka HamexxkHocTH padoThl CAY. PacueT meprogudHOCTH TEXHUYECKOTO 00-
ciyxuBaHus cuctemsl. Onpenenenne coctana ciryx0s1 KIITHA.
9. Onenka sxonomuyeckoit a¢dexruBHocTn CAY.
10. 3akmroueHue (MOpsAAKOBBI HOMEP HE IPUCBAUBAETCH).
11. Cniucok ucnosib30BaHHOW JTUTEPATYPHI.

['paduueckas yacTh MpOEKTa BKIIOYAECT:

JIuct 1. TexHomornyeckasi cxeMa aBToMaTu3upyemoro mnpouecca. I'paduku, cxemsl u
YepTekKU, WIUTIOCTPUPYIOUIUME MPUHIUIT aBTOMaTtu3anuu. DyHKUHOHAIbHAS cXeMma
CAY. OyHKuHOHANIBHAS CXeMa aBTOMAaTH3allMK TEXHOJIOTUYECKOT0 Mpoliecca.

Jluct 2. IlpunuunuansHas cxema CAY.



TPEBOBAHUS K O®OPMJIEHUIO PACUETHO-ITOSICHUTEJIBHON
YACTHU KYPCOBOT'O TIPOEKTA (KII)

CtpaHullbl TEKCTa W TPWIOKEHUH ODKHBI COOTBETCTBOBATH (opmary
A4(210x297). Bemonnenue KII ocymiecTBisercss MalIMHOMUCHBIM CIOCOOOM Ha
OJIHOM cTOpoHE jucTa Oenoit Oymaru yepe3 1.5 uHTepBan. Beicota OykB u 1mudp
TeKcTa obkHa ObITh He MeHee 2,5 M. (IlpudTt 14 Times New Roman ¢ monyTopHbIM
uHTepBaioMm). Ha crpanune okxono 1500 3HakoB, BKIIOYas MpoOeidbl W 3HAKU
npenuHanus, T.€. 55-60 3HakoB B cTpoke, 25-30 ctpok Ha ctpanuie. O6bém KII ms
cneruranbHocT 35.02.08 DnexkTpudukanms 1 aBTOMATU3ALUS CETBCKOTO X03sCTBa
JOJDKEH COCTaBIISITH HEe Oosiee 40 cTpaHUI] MAITMHOMMMCHOTO TEKCTA.

Texcr KII cneagyer nmevatarb, cobtonasi CAEAYIOMIUE PACCTOSIHUS OT PAMKHU:
JIEBOE — HE ME€HEEe 5 MM, IpaBoe —3-5 MM, BEpXHEE — HE MEHee 12 MM, HI)KHEE — HE
MeHee 10 mm.

[Ipu Boimonnenun KII HeoOxoaumo coO0gaTh paBHOMEPHYIO IIOTHOCT,
KOHTPACTHOCTh M YE€TKOCTh M300paXKeHUsl, TUHUM, OYKBBI, IU(PPHI U 3HAKU JOJDKHBI
OBITH YETKUMHU, OJTMHAKOBO YEPHBIMH 110 BCEMY TEKCTY.

3aroioBKM CTPYKTYPHBIX 3JIEMEHTOB W PA3eiOB OCHOBHOM YacTH CIEyeT
pacrnoyiiaraTb B CepeAMHE CTPOKM O€3 TOUKM B KOHIE M IevaTaTh MPOMUCHBIMU
oykBamu, He mnomuepkuBas (umpudt 14 Times New Roman ¢ momyTopHbIM
MHTEPBAJIOM). 3aroJIOBKM MOAPA3AEIIOB U MYHKTOB CIEAyeT HauyMHATh C a03aI[HOro
OTCTYyIIA U MeYaTaTh C MPOMKUCHOU OYKBbI, HE MOAUYEPKUBAsi, 0e3 TOUkH B KoHIlle. Eciu
3aroJIOBOK BKJTIOYAET HECKOJIBKO MPEIOKEHUN, UX pa3esstoT ToukamMu. [lepeHock
CJIOB B 3aroJIOBKax HE JOIMYCKarOTCSI.

Tpebosanus k opopmnenuto KII

1.1 OdopmiieHrE TEKCTOBOM YaCcTH

Kaxnpiii ab3an A0mKeH HauMHATBCS € KpacHoM cTtpoku. Otctyn al3ama —
12-15 mm ot neBoil rpanunibl. Kakmperii ab3am A0HKEH CoAep aTh 3aKOHYCHHYIO
MBICITb U COCTOSITh, KaK MpaBuiio, u3 4-5 npemnoxenuii. CIMIIKOM KPYIHBIN ab3ail
3aTPyAHSAET BOCHPHUATHE CMBICIA UM CBUACTEIBCTBYET O HEYMEHMM YETKO M3JIararb
MBICJIb.

Kaxnplii pazmen mnpoekra JOJDKEH HAYMHATBCS C HOBOM CTPAaHULIBl U
BBITIOJTHSIETCS HA JINCTE C BBICOTOW OCHOBHOW Haamucu 40 M.

[Toapasaensl cneayoT Apyr 3a ApyroM 0e3 BRIHECEHUSI HOBOTO MOJpasjiena Ha
HOBYIO cTpanuny. He momyckaercss HauMHaTh HOBBIM pas3Aesl WM MOAPA3JAe] BHU3Y
CTpPaHULBI, €CJIM IIOCJE 3aroJIOBKa pas3zena Wiv MOApAa3ZAeia Ha CTpaHULE OCTAeTCs
TPU-YETBIPE CTPOKM OCHOBHOI'O TEKCTa. B 3TOM ciydae pasgen uiaym noApasieln



HE00XOAMMO HayaTh C HOBOM CTPAHUIIBI.

Kasx b1l pazaen nuiam noapasaelt J10JKeH OTCTYNaTh OT NPEIbIIYLIEro TEKCTa Ha
15 mMm. PaccrosHuss MexAy 3arojoBKOM paszena M IMOCIEAYIOIIHMM 3aroJIOBKOM
1o/ipasiena J0HKHO COCTaBIATh HE MeHeelS5 MM.

3aroJ0BKH pa3lesoB, a TAKXKE 3ar0J0BKH BBEICHUS, 3aKIIFOUCHUS, COACPKAHUS
U CHOHCKa JIUTEpaTyphl MOJDKHBI OBITh HaleyaTaHbl MPONUCHBIMU OyKBaMU H
pacronaraTeCs IOCPEAUHE CTPOKU. 3arojOBKM TOJPA3/CIIOB HAUYUHAKOTCS C
MPOMUCHON OYKBBI, MOCIEAYIONINE OYKBBI — CTPOUYHBIE.

Pa3nenst HymepyroTcs apadckumu mudpamu (1,2,3). [loapasznenst HymepyroTes
apabckumu 1udpamu B mpeaenax pazgenos (1.1, 1.2, 1.3, u 1.1m.). [locne mudpsr
CTaBUTCS TOYKA U MMHILIETCS COOTBETCTBYIOIINM 3aroyioBOK. TOUYKa B KOHIIE 3ar0JIOBKOB
(pa3nenoB, noapas3aenoB) He ctaButcd. [Ipumep odopmiieHus 3aroloBKOB pa3/ieioB U
MOAPA3AEIOB IPUBEICH B IPUIIOKEHUHU |

He nomyckaercs BblieeHUE pa3iesioB U MOpa3aeioB )KUpHbIM mpudTom. He
JOMYCKaeTCsl UCTOIb30BaHus KypcuBHOTO mipudTa. He gomyckaercst ucnoib3oBaHUE
NoTYepKUBaHMs B 3arojioBkax. He momyckaeTcs Takke HCIOIb30BaHUE ABYX U OoJjee
TUTIOB BBIICJICHUS B 3arojioBKax (HampuUMep, KypCUB W SKHPHBINH MIPUPT, KypCUB U
JpYroM 1IBET, OTJIMYHBIA OT OCHOBHOT'O TeKcTa). He gomyckaercs Takxke NepeHocC CJIOB
B 3ar0JIOBKax pas3zesioB U MOAPA3/IEIOB.
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CABCKD: TECHHLIA npoMIBOACTRCHHLI KOONCpa pease» Guin coanan
1 CAMMMME WMYIICCTBCHHLX ICMEILHLX 1aén, CornacHo HLIX 3asmIenmii,

paboTalommil W ACCOUMHPOBAHNLIX YWICHOR KOONEPATHEA H IPErHCTPHpOBaN 2 wons
2006 ropa.

CTIK «3apeyses naxognrea B ceae Crapue bobosin Hosoambrosckoro pailona
20 wwa. or ropogs HomoawsGkomsa.
== mMar X0RHCTEA OTHOCHTCA K YMCPCHHO-XOMOAHOMY C© TEIUILIM ACTOM H
YMEPEHMO XOMOANOH MO, ¢ OCTATOUHMM yRnmancnmes. Cpeauns Tesneparypa
NOTHOND XONOAHOM Mecxa ansapx cocrasaset — 10 “C. [posoarxmressiocrs
NEPHOaE ¢ YCTORMMELIM CHEMOBLIM NOKPOBOM cocTarnmeT 94-100 anell. O6mee
roJ0Boe KOMMHECTRO 0caaxos pasunetces 590 mm. OcHoBHaR “ACTS OCANKOB
NPHXOIMTCA Ha JCTHHR NepHOL, & MEHLILES Ha MMHiL.

Taxnm obpason xoReTEO HAXOANTCR B NArONPHATHMX YETORIEX MO
renaoobuenrocTi 1 obecneucHIO KyAsTYP Rnarodl. B nenos xansat s xoasficree
GaaronpuATeH N BHPALIHBIHKA C/X KYARTYP.

lNpeobaagaoumsm No4masi XOIACTER FRIKIOTCR JCPHOBONOOANCTIE NOWRLL,
AW TR @ OO M OM AN OD RO O SO TR,

Pensed xoaziicTaa aosoasno oanopoaen. 1o crabosoanmnctan pasinna ¢ obmwnwes
nessenTon Melopenteda i mukpoperseda crabonspaxennoi ospasno-Gorrwof u
ruaporpadieieckol CceThio, 3eMICnONLIOBINNE MMECT YEAOH HA CCBCP.

OGman naomans eMAcnons3oBania xoumiicrsa cocrananet 1221 ra. My wnx
CEAMCKOXOIRACTREHHIE YTOARM JAHMMANT Ao B 720 ra. .

Ha nnomamm nawmm B 720 rexTapos pasMetiaoTes CAeyIOnHe KyasTyps
npHBCIcANLE B Tabamue 1.1,

. Tabmuua 1.1. — Crpyerypa noceansix maowaaeit wa 2010 roa.

Ne HamsmcHOBaHKE ¢/X KYIBTYP [Tnowaas, ra. Crpyxrypa, %
n'n

1 2 3 R
I Onnman pows 1 220 I .
2 Onmuman muenwua 220 0

3 Oséc 80 T

4 HAuaricHb 90 12

5 | Kaprogew 110 13

7_| Hroro nocenos — T2 100

F-h

dII. 000000. 000 113
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BBEJIEHMUE (3% ot o0bema)

[Ipy Hanucanuu BBeIEHHs (BIpPOYEM, KaK M JPYrHMX pa3JeloB pPAacyETHO-
MOSICHUTETIbHOW 3alMCKH) CIEAYyeT MPUACPKUBATHCS MPHUHIINIA «OT OOLIEro K ya-
cTHOMY». Tak, B Hayaje BBEICHHMS CIIEIyET OCTAHOBUTHCS HAa OCHOBHBIX 3aJadax
OTEYECTBEHHOI'O0 CEJIbCKOIO0 XO03MCTBA, INPUBECTH KOJMYECTBEHHBIE JAHHBIC IIO
o0beMaM MPOMU3BOJACTBA PANIMYHBIX BHUJAOB C.-X. MNPOAYKIMH. Jlamee H3I0KEHHUE
HEOOXOJMMO KOHKPETH3UPOBAaTh IO OTHOUIEHMIO K OTpaciu: >KUBOTHOBOJCTBY,
pPacTEeHMEBOJCTBY, ITYEIOBOJCTBY U T.A. 3aTeM CienyeT eue Oosee y3kas KOHKpe-
TH3alMs MaTepuana 1o BUAY IPOAYKLMHU M yCIOBHUAM €€ Npou3BoacTBa. Hampumep,
BBIPAIIMBAHUE OBOLIEH B YCIIOBUAX 3AIIMILIEHHOTO IPYHTA, IPOU3BOJACTBO MOJIOKA HA
depmax KPC c¢ OecnpuBs3HBIM cojliepkaHuEM >KUBOTHBIX. [Ipum 3TOM Matepuan
JKEJIATEeJIbHO COINPOBOXK/JIATh COBPEMEHHBIMM KOJWYECTBEHHBIMHU I1OKA3ATEISIMU,
WUTIOCTPUPYS UX AUHAMUKY U HAYYHO 0OOCHOBBIBasI ONITUMAJIbHbIE 3HAUEHMUS.

HakoHnen, u3 Bcero Nnpou3BOACTBEHHOI'O IMKJIA CIEAYET BBIACIUTH TEXHOJIO-
TMYECKUI NPOLECC, NPEMIOKECHHBIM JUIsl aBTOMAaTU3alMMd B paMKax 3aJaHusl Ha
KypCOBO€ NPOEKTUPOBAHME. 3/I€Ch CJEAYET OXapaKTEpU30BaTh 3HAYEHUE KOM-
IUIEKCHOW MEXaHM3allMK U 3IeKTpuuKanuu npousBoacTsa. Heo6xoaumo nokaszarts,
9T0 0€3 MPUMEHEHHUS COBPEMEHHBIX CPEICTB ABTOMATUKH JOCTH)KEHHUE TTOCTABICHHBIX
pyOexeil HeBo3MOkHO. TakuM 00pa3oM, BBEIEHUE K KypCOBOMY IIPOEKTY JI0Ka3bIBAET
1EeNIecO00pa3sHOCTh  MPEACTOsIe paboThl M MO3BOJSAET NPUOIM3UTBCS K
(OpMyJIMPOBAHMIO LIETH U 3a/1a4 MPOEKTA.

AHAJIN3 TEXHOJIOTHYECKOI'O ITPOLHECCA (10% ot o0bema)

Pa3zpaboTky m11000#1 CUCTEMBI aBTOMATH3allMA HAYMHAIOT C aHAM3a TEXHOJO-
TUYECKOTO mporiecca. TeXHOTOTUYECKHUIA TTPOIIECC MPEICTABIAET COO0I COBOKYITHOCTh
LeJICHANPABJICHHBIX OTNEPALINiA, BBIMOIHAEMbIX OJJHON MM HECKOJIbKUMH MallMHAMHU.
[To BO3MOXXHOCTH aHaJIN3 TEXHOJOTUYECKOIO IMpoliecca cleAyeT MPOU3BOAUTH B JIBa
srana. Ha mepBom atarme, ctapasch u30erarb yloMMHaHUS O MallMHaX, arperarax u
000pyI0OBaHMHU, TMPUBECTH OHOJIOTMYECKHE OCHOBBI Ipoliecca. Hampumep, mnpu
aHalln3e Mpoliecca MacTepu3aluyd MOJIOKA MOAPOOHO HM3JOXKUTh LENb M CYHUIHOCTb
nacTepusaluu, MPOCIEIUTh WCTOPUIO PA3BUTUS PA3JIMUHBIX METOJ0B NEPBUYHOU
00pabOTKM MOJIOKA, TPUBECTH KOJMYECTBEHHBIE XAPAKTEPHUCTHKU PEKHMOB
nacTepu3allii, MPOU3BECTH MX CPABHUTENBHBIM aHamu3. 37ECh Ke IeIeco00pa3Ho
BBISIBUTh  3aBUCUMOCTh  A(D@PEKTUBHOCTH  TACTEpHU3alUMU  OT  TIIATEIBLHOCTH
BbIJICpKMBaHUS ee MmapaMmeTpoB. Hampumep, ecnum oOydaromuiics IUIaHUPYET
3aHMMAThCS ABTOMATHU3AIMeN Mpolecca NacTepU3aliy ¢ TOUKH 3PEHUS TIOIIep KaHUsI
TEMIIEpaTypbl M TPOAOKUTEIHPHOCTA HArpeBa MOJIOKA, TO 3/I€Ch HEO0XO0IUMO
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YTOYHUTh M HATJBSIIHO TMPEICTABHTh 3aBUCHUMOCTh KHCJIOTHOCTH MPOJYKTa OT OT-
KJIOHCHUS SKCITO3UITUH.

Ha BropoM 3Tare aHanm3sa ciieyeT pa3o0paThCsi B TEXHUUYSCKUX CPEIACTBAX IS
pealn3alnuy MCCiIeyeMoro mnpoiecca. [I[puUMEHUTEIBHO K HAIEMy MPUMEPY 37eCh
CJICZIYET MPUBECTU PA3IMUHBIC CXEMbI TACTEPU3ATOPOB: JIJISl MOPIIUOHHOW U TOTOYHOM
o0paboTtku. B 3TOM ke pasaene HeoOXOAMMO MOJOUTH K KOHCTPYKIIUU KOHKPETHOTO
NPOMBIIIICHHOTO Tactepu3aTopa. MIMEHHO TOro macrepusaropa, pabOTy KOTOpPOTO
NPEJCTOMT aBTOMAaTH3UpoBaTh. CleqyeT MPHUBECTH MOAPOOHBIC TEXHUYCCKHE
XapaKTePUCTHKU BBIOPAHHOTO IacTepu3atopa, H300pa3uTh ero OOmMi BUI,
pa3o0paThCsi B 0COOCHHOCTSIX AKCILTyaTaIliu.

BMmecTe ¢ TeM aHanM3 TEXHOJIOTMYECKOTO MPOIecca B JIBa dTara BO3MOXKEH He
Bcerna. B aTux ciyuasx (usmyeckas (WM OHOJIOTMYECKas) CYIIHOCTh Ipolecca
paccMaTtpuBaeTcs 0e3 OTpbIBa OT TEXHUYECKUX cpeicTB. OTHAKO U B TOM, M B IPYrOM
cllyuae HEOOXOIUMO C MAaKCHMAaJbHOH TOYHOCTBIO H3YYHUTh TEXHOJOTHIO H
U300pa3uTh MPOIIECC rpadUIEeCKH B BHJIC TEXHOJIOTHUSCKON CXEMBI.

OBOCHOBAHME HEJECOOBPAZHOCTU ABTOMATHU3ALIUN
TEXHOJIOT'HYECKOI'O MIPOLHECCA. ONPEJEJEHUE LHEJIAU U 3AJIAY
IMPOEKTA (2% ot 00Bema)

ConeprkaHue 3TOro HeOOJBIIOro paszesna SBISIETCS JOITMYECKUM 3aBEpLICHUEM
npeabiaymero. JleWcTBUTENBHO, aHAIU3 MPEIJIOKEHHOTO TEXHOJIOTHYECKOro Mpo-
11ecca B CBeT€ OCHOBHOMW MJIeM BBEACHUS MOKA3all, YTO aBTOMATU3AIs IPEACTABISET
co0oil mpueM, 00OeCHeunBaOIIUN CYIIECTBEHHOE MOBBIIICHHE 3(PPEKTUBHOCTH
IPOM3BO/ICTBA.

3nech HEOOXOAMMO CGHOPMYIUPOBATH OCHOBHYIO II€Jb, JIOCTHTA€MYIO aBTO-
MaTH3alKed, a TaKkkKe ONpPEeACNUTh MEepPeYeHb pellaeMbIX MpH 3ToM 3afad. Llens u
3aJa4d MPOEKTa He JOJDKHBI OBbITh MCKYCCTBEHHBIMH, HaTyMaHHBIMU. OHH JTOJIKHBI
OpPraHUYeCKH BBITEKAaTh M3 TPEOOBAHMI TEXHOJOIMUYECKOTO pPEeXHMMa M OCTaBaThCA
HEIOCTUTHYTBIMU MPH UCIIOIB30BaHUU TPAIUIIMOHHOTO 000pyaoBaHus. Popmynupys
e ¥ 3a/1a4u Oy Ty1iel paboThl, HaJ0 XOPOILO MPEACTABIATh — YTO JACT BHEIPEHHE
aBTOMATHU3AIMH U YEM MOXKET OBITh 00YCIIOBICH SKOHOMUYECKHI 3P DEKT.

OKOHOMHUYECKYIO 3(P(PEKTUBHOCTh aBTOMATHU3AIMH MOKHO OMNPEIEIUTh TOJIBKO
IocJie 3aBepILICHUs] MPOEKTa, KOorja MOJHOCTHbIO BHIOpaHBI BCE AJIEMEHTHI 000-
pyaoBanusi. BMecte ¢ TeM mpeaBapuTeIbHOE TEXHUKO-IKOHOMUYECKOE 0O0OCHOBAHUE
JIOJDKHO OBITH CAeTaHo 10 Hayana paspabotku. IIpexxne Bcero HeoOXOAMMO
OTIpEeNIeINTh UCTOYHUK SKOHOMUYECKOH 3(PPEKTUBHOCTH, TO €CTh (aKTop, 3a CyET
KOTOPOTO OHAa MOKET OBITh JOCTUTHYyTa. VIcTOUHMKaMU SKOHOMHUYECKOH 3¢ dek-
TUBHOCTH MOTYT OBITb:
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1) MOBBIIIEHUE MPOU3BOJUTEIBHOCTU TPY/IA;

2) BBICBOOOKICHUE pabOYeii CUJTBI,

3) HKOHOMMS TOILTMBA U AJEKTPOIHEPTHH;

4) 5KOHOMHSI MaTeprajIoB ( KOPMOB, JICKAPCTB, YA0OpEHUH, TEPOUTTUIOB U T.1.);
5) yIIy4IlIeHHE KauecTBa MPOAYKIMH, YBEIIMUYEHUE CPOKOB XPAHEHUS;

6) MOBBIIIEHUE HAJIEKHOCTH 000PYI0BAHUS;

7) MOBBIIICHUE YPOBHS OPraHU3allMU TPOU3BOJICTBA;

8)ynydieHrue nH(GopMaIuu o MPOIECCE U €€ UCTIOIb30BAHUS JIJISl YIIPaBIICHUS;

9) moBbITIIEHUE TPOAYKTUBHOCTH, COXPAHHOCTH YKUBOTHBIX U MTHII;

10) 5kOHOMUSI OCHOBHBIX (hOHOB.

Kpome Toro, aBromaTusamusi MOKET MPUBECTH K TMOJOKUTEIHHOMY COIHAIh-
HOMY 3(]dekTy, 3aKI0UaIIeMycs B UCKIIOYEHUH MOHOTOHHOTO M HEKBAJIU(DUIIH-
pOBaHHOTO TpyAa. PocT mpon3BoaUTENBHOCTH 000PYI0BaHUS, SKOHOMUHU YHEPTUU U
MaTepHaioB MOTYT TpPHUBECTH K 3P EKTy, SKBUBAJICHTHOMY YBEIMYECHHUIO MPOU3-
BOJICTBEHHO! MOIIHOCTH, YMEHbIIEHUI0 nedunuta B padoueit cuie. [loBbieHue
KayecTBa MPOAYKLIMHU BCEr/la PaBHOLIEHHO €€ KOJMYECTBEHHOMY POCTY, TaK KaK BEIET
K SKOHOMHUU PECYpPCOB. Bce 3TH UCTOYHUKH TOJKHBI OBITH YETKO CPOPMYITUPOBAHBI U
000CHOBAHBI.

Heo6xonumo paznuyatrh TPYIOBOM, SHEPreTHUYECKHUM, MaTepUaIbHBINA. CTPYK-
TypHBIH M TeXHOJOrM4Yeckud H>PdekThl aBToMaruzauuu. Ha »3Tame TexHUKO-
HKOHOMHUYECKOTO OOOCHOBAHMSI BAXKHO BBISICHUTh, Kakoil W3 3TuX 3¢ddexToB oc-
HOBHOM. Eciu 3¢ hexT nocturaercs myreM NOBBIIICHUS TPOU3BOAUTEIILHOCTH TPY/1a U
BBICBOOOXKICHUST paboYeil CHIIbI, TO OH Ha3bIBaeTCS TPYAOBBIM. JIJIS €ro OIEeHKH
HEOOXOMMO MOICYUTATH SKOHOMHUIO 3apa0OTHOM MIIATHI.

Ecmm ocHoBHOUM 3ddext mocturaercs Onmarogapss SKOHOMUW TOIUIMBA WJIU
AIIEKTPOIHEPTUHU, TO €r0 Ha3bIBAIOT HHEPreThuecKuM. IP(HEKT OT IKOHOMUU MaTe-
puasoB sBisieTcsl MarepuaibHbiM. K HeMy Takxke MOXKHO OTHeCTH 3P (EeKT 3a cuer
MOBBIIICHUS HAJIEKHOCTU CUCTEM aBTOMATHUKHU. D((PEKThl OT MOBBIMICHUS TPOIYK-
TUBHOCTH, Ka4€CTBA MPOJIYKIIUH U CPOKA €€ XPAHEHHUS COCTABJISIOT TEXHOJIOTHYECKHI
abdext. Hakonen, cTpykrypHbIid 3¢(HEKT JoCTUTaeTcs 3a CU4eT TOro, YTO OTHAgacT
NOTPEOHOCTh B MOCTOSSHHOM TPHUCYTCTBUU 4YesoBeKa. BricBoOOkmaroTcs paboune
MIPOXOJIbI, HEOOXOMUMBIE i1 OOCTY)KMBAaHHS MAIIIWH, CPEICTBA MEXaHU3AIUH H
aBTOMATH3AllMA CPALIUBAIOTCA C TEXHOJOTHYECKUM OO0OpYyJOBaHHEM, KOTOPOE
cTaHOBUTCS JemieBiie. TakuM oOpa3oM, CTpYKTypHbIA »(hdEKT omnpeaensercs
CHMKEHUEM KallMTaJbHBIX 3aTpaT U MO KpailHeW Mepe NIBYX COCTaBISIOIIMX JKC-
IUTyaTallMOHHBIX U3JIEPAKEK: 3aTpaT Ha aMOPTU3AIUIO U HA TEKYIIUI PEMOHT.
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OB30P COBPEMEHHbBIX TEXHUYECKHWX PEILIEHUHA
IO ABTOMATU3AIIUU TEXHOJOI'MYECKHUX ITPOLIECCOB
(10% ot oOBeMa)

Paznen nmomkeH BKIIOYATh KPUTHUYECKHI 0030p COBPEMEHHBIX TEXHUYECKHX
CPENCTB M0 aBTOMATU3AIIMH 33JaHHOTO TEXHOJIOTMYECKOT0 Mpolecca.

N3BecTHO, 4TO /ISl aBTOMATU3ALMK OJTHUX U TEX € MPOILIECCOB B PA3HOE BPEMsI
pa3pabaThiBaIMCh U BBITYCKAJIUCh pa3ivuHble YycTpoiictBa. Hampumep, nms
YIOPABJICHUS] MUKPOKIMMATOM B KapTodenexpaHUInIax MOTyT ObITh UCIIOIb30BaHbI
KoMIUIeKThl obopynoBanus «lIIAY-AB» u «Cpena-1», ans ympaBieHus BEH-
TWISILIUOHHBIM OOOpPY/IOBAaHUEM B >KHMBOTHOBOJYECKUX MOMEIIECHUSX — CHCTEMBI
«Kmumat-4» u «MKBAY-3» u 1.1. [lo cymecTBy, mpu HalMcaHUU 3TOro paszjesa
BeJieTcsl paboTa ¢ TeXHUYECKOM utepaTypoil. OiHaKko 3a1aueit SBIseTCA HE POCTO
OMHMCAaHUE HU3BECTHBIX CHUCTEM, a UX KpuUTUYeckuil aHanu3. Ilpu 3TOM B mepByro
ouepeb CeayeT OTMeYaTh T€ HEIOCTATKU CYIIECTBYIOIIETO 000y I0BaHMS, KOTOPHIE,
0 MHEHHIO OOydYaromniuiicsia, MOTYT OBIThb YCTPaHEHBI B MpOIECCe JalbHEHIIero
IPOEKTUPOBAHHUSI.

[Tpu BbIMOMHEHUM pazfiena OOBIYHO BO3HUKAET BOMPOC: HACKOJIBKO MOAPOOHO
HAJI0 ONMCHIBATh U3BECTHBIE TEXHUYECKHE perieHnsa? — I1ockoyibKy MaTepuai HOCUT
onucaTeNbHbIN XapaKTep, He CIAEAYET Neperpykarb 00beM pacueTHO- MOSCHUTEIBHOM
3aMUCKA TEXHOJIOTMYECKUMU U B OCOOCHHOCTH JJIEKTPUYECKUMHU cxemamu. Her
HEOOXOJAMMOCTA TMPUBOAUTH JIaHHBIE MCCIEIOBATEIbCKOIO IIJIaHa, MOJAPOOHKIE
OMHMCAHUSl TOCJIENOBATEIBLHOCTH PA0OThl  AJIEKTPUUECKUMX CXEM YIPABICHHUS,
KOMMEHTHPOBATh BpPEMEHHbIE IuarpaMMbl palOOThl, JaBaTh OMHMCAHUSA MYJIbTOB H
mUTOB. BMecTe ¢ TeM 31ech HE0OXOUMO CIIOBECHO OIMUCATh PaboTy 000pYIOBAHUS U
OCHOBHBIE TPUHIMIIBI aBBTOMATHUYECKOIO yIPaBJICHHs. Pa3MeIIEHHOT0 B 3TOM pa3jerne
MaTepuanga JOJDKHO OBITh JOCTATOYHO MJisl MPUHATHS PELICHUS O HampaBiICHUH
POEKTUPOBAHHUSI.

OBOCHOBAHMWE MMPUHIIMIIA ABTOMATHU3ALIMA
TEXHOJOTMYECKOI'O IPOLECCA. COCTABJIEHUE
®YHKIUOHAJIBHOI CXEMBI CAY (5% ot 06bema)

Ha manHOM sTame pa®oThl MPEACTOUT COCTaBUTH OOIIEe MPEACTaBICHHE O
NPUHIIAIIE ABTOMATHU3AIUH TEXHOJIOTUIECKOTo mporecca. HeoOXxouMo HaTH MecTo
npoektupyemoit CAY B 0OOWENPHHATONW KIACCH(PHUKAIUK. ITO MO3BOJIUT YETUE
dopMyIHpOBaTh TEKYIIUE 337a9U U PEUINTEIbHEE MIPUCTYIATh K COCTABICHHIO CXEM.
PazpabatsiBaemyto CAY HeoOxoaumo kiaccu(UUIUpOBaTh IO YPOBHIO aB-
TOMAaTHU3AIMH YIPABISIEMBIX CUCTEMON (DYHKIMI: cUCTeMa IEHEHTPAIM30BAaHHOTO,
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LHEHTPAJIU30BaHHOTIO, AaBTOMATU3UPOBAHHOTO WJIM aBTOMATUYECKOTO KOHTPOJS M
ynpasienus. Kpome toro, CAY craeayer omnpeaenuTs MHO BHAY alropuTrMa
yopaBieHusl (HeaJanTUBHAs, aJanTUBHAs), MO Ha3HAYEHUIO (KOHTPOJIS, 3alllUThI,
TEXHOJIOTUYECKOTO YIPAaBJICHHUS), IO MPUHLHUIY YHPaBICHUS (110 OTKJIOHEHHIO, MO
BO3MYUICHUIO, KOMOMHUpPOBAHHAs, HEpapxuyeckas), MO 3ajayaM yIpaBJICHUS
(crabunuzauuu, ciensuiasi, mporpamMmHasi), 0 BUIY CTPYKTYpbl (3aMKHyTas, pa-
30MKHYTasl), 0 YUCITY KOHTYPOB (OJJHOKOHTYpHAsi, MHOIOKOHTYpHas), MO JIeHCTBUS
Ha YOpaBJSIOMUNA opraH (MPsSIMOro, KOCBEHHOTO JEHCTBHUA), MO XapakTepy yc-
TaHOBUBIIETOCSI COCTOSHUS (CTaTUYECKas, aCTaTUYeCKasi, BCTPEUYHOM KOMIICHCAIUU,
KOMOWMHUpOBaHHAs), TO Xapakrepy (UBUYECKUX TPOIECcCOB (HEMpephIBHAS,
JUCKPETHAs ), IO TUHEHHOCTH (JTMHEHHas1, KBa3WJIMHEHHas, peseiinast, iudponas).

OTBeThl Ha MOCTaBJIEHHBIE BOMPOCHI JOJIKHBI ObITh OOOCHOBaHHBIMM, MOJ-
KpPEIUICHHBIMU CCBhUIKAMHA Ha MPEIJIOKEHHBIM TEXHOJOTHMYECKUU mpouecc. B pe-
3yJbTaTe OCYIIECTBIEHHON Kiaccuukanuu OyAyT BBIPUCOBBIBATHCS OCHOBHBIE
B3aMMOCBSI3M OTHENbHBIX AMeMeHTOB CAY. DT B3aUMOCBA3M JOJDKHBI OBITH OT-
pakeHsl B pyHKIHOHaTLHOUM cxeme CAY u QyHKIIMOHATLHON CXeMe aBTOMAaTH3aIuu
TEXHOJIOTUYECKOTr0 Ipoliecca.

AHAJIN3 OB BEKTA ABTOMATU3AIUMN. (10% ot 06bema)

ITockonpKy MHOTHE COBPEMEHHBIE CEIBCKOXO3AMCTBEHHBIE TEXHOJIOTMYECKUE
IPOLIECCHI SIBISIFOTCS JOBOJBHO CJIOKHBIMM, AJIsl co3JaHusi pabdotocnocoOHbIx CAY
HEOoOXOMMO pacrnojiarath NojaHoW HHpopmanuen 06 o0bekTe aBromMaTu3anuu. Kak
PaBUJIO, OOBEKT aBTOMATU3ALMU 33/laH, a MPOEKTUPOBAHHE CHCTEMbI CBOJUTCS K
IPOCKTUPOBAHUIO YIPABISIIOWEro ycTporcTBa. OpHako B TOM cCllydae, €CiH
IPOEKTUPOBAHUE ABTOMATH3aLMM MPOBOJUTCS OJHOBPEMEHHO C TEXHOJOTMYECKHUM
IPOEKTUPOBAHUEM, MPABOMEPHO MpPEXJe cHOpMyIMpoBaTh TPeOOBaHUS K CAMOMY
00BeKTy aBTOMaru3auuu. Jljis 3TOro HEOOXOAMMO IpPEXIE BCErO BBIIBUTH €O
CTaTHUYECKUE, JUHAMUUYECKHUE U DHEPreTUUECKNUE XapaKTEPUCTHKH, a TaKKe OLEHUTH
YIPaBIsiEMOCTb 0OBEKTA U ONPEAETUTh MEPHI JUISl YIYUILIEHUS €r0 XapaKTEPUCTHUK.

[Tocne TOro kKak BO3MOMKHOCTH YIy4IlIEHHUSI OOBEKTa pPEaqn30BaHbl B BHJIE
MPOEKTHBIX MPEAJIOKEHUN, PEKOMEHIYeTCsI IEPEXOIUTh K pa3paboTke TpeOOBaHMI K
yhnpasisiomemMy ycTporucTBy. C 1enpio yiaydlleHus KadecTBa (yHKIIMOHUPOBAHMS
3aJJaHHOTO TEXHOJOTMYECKOro Mpoliecca HeoOXOaUMO B MEPBYIO OYEpEedb BBIIBHUTH
yIpaBisieMble NapaMeTphl, a TAKKEe YIPABJIAIOIINE M BO3MYLIAIOIINE BO3CHCTBUS.
PaccMoTpuM 3Ty mpouenypy Ha IOpUMEpE  YNPABIEHUS  MUKPOKJIMMATOM
KUBOTHOBO/IYECKOTO IIOMELIEHMS.

HauyneMm c ympaBisieMbIX IapaMeTpoB, TO €CThb C T€EX BEJIWYUH, COBOKYITHOCTh
KOTOPBIX ONPEJEISAET MOHATUE KMUKPOKIMUMAT». B 3TO MOHSATHE BXOJAT: TEMIIEPATYpa
yl, BIaXXHOCTB y2, CKOPOCTh MEPEMEILICHHUS BO3/lyXa B 30HE OOUTAaHUS KUBOTHBIX Y3,
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KOHLeHTpauus yraekucioro raza C0, — y4, koHueHrpauus ammuaka NHs; — y5,
cepoBogopoaa H,S — yb6 U KOHUEHTpalnusi OTPULATEIBLHO 3apsiKEHHBIX HOHOB
Bo3ayxa — Yy/. Ilepeunciennble mapamerpsl XapaKTEPU3YIOT MUKPOKJIMMAT ITOMeE-
LIEHUS] U IOTOMY JOJDKHBI BXOJUTh B CIIMCOK YIPaBis€MbIX BeIHYHH. [IOHITHO, 4TO
JUI ApYTUX OOBEKTOB aBTOMATU3ALMH YIIPABJISIEMbIE TApaMETPbl OyAyT IPYyruMu. ITO
MOTYT OBbITh: JJI1 NTUYHUKOB — OCBELIEHHOCTh, AJI1 PA3JIUYHBIX MEXAHU3MOB —
4acTOTa BPAILLEHUS WM yroJ MOBOPOTA, JUIS M3JIydaTesled — IUIOTHOCTh CBETOBOIO
IIOTOKa, JIJIs1 BOJIOHArpeBaTesied — TeMIiepaTypa BoAsl U T.1. OTHOCUTENIBHO IIPOCTHIE
00BEKTHI aBTOMATU3AIIMH MOTYT XapaKTepU30BaThCs OJHON YIIPABIIIEMOI BETUYUHOM,
0oJee CI0XKHbIE — IEJIBIM PSJOM BEITUYHH.

[anmee cnenyer ompenenuTs ynpasiromue Bo3aeucTBus. Kak mpasBuio, 3T1OT
BOIIPOC PELIAIOT TEXHOJIOTM M dHEpreTHku. OJHAKO BEPHEMCS K HalleMy NPUMEpY.
UtoObl 00ecieYnTh 33/IaHHYIO0 TeMIIepaTypy, HE0OX0 UM 000TPEB TOMEIIEHUS 3UMOM
U OXJIAXKIEHUE ero jeroM. OrpaHu4umMcsi paCCMOTPEHHEM 3UMHETO Iepuoja. B atom
Clly4ae B 3aBUCHMOCTH OT IIPOEKTHOTO PEIIEHHs BO3MOKEH 000TpeB ropsyeil BoJou
WIN 3JIEKTpUYECKOW sHeprueid. B oboux ciydasx ympaBisiomdM BO3AEHCTBHEM
BBICTYIIA€T HMCKYCCTBEHHO C(OPMHUPOBAHHOE KOJUYECTBO TEMIOTH. OAHAKO MpH
oborpeBe Tropsuel BOJOW 3a YHOPABISIONIEE BO3ACHCTBHE YIO0OHO CUHTAThH
TEeMIIepaTypy ropsiueil BOJbI IPHU IIOCTOSIHHOM PacX0/1€ M pacXxo/ ropssdeit BOJIbI IPU
IIOCTOSIHHOM TemIieparype. Bo BTopoM citydae nmpoiie 3a ynpasisitolee BO31eHCTBUE
CUMTATh AIEKTPUUYECKYIO MOIIHOCTb dJIEKTpOoKajopudepa Ui 000rpeBacMon maHesu.
O0o3HauuM 7TO ympaBisitoliee Bo3zaelcTBue cumBoioM Ul. Jlng obecnedeHus
3aJJaHHOW BIIAXKHOCTU HEOOXOAUMO JIMOO YHOCHUTH Biary (Impu ee H30bITKe), OO
YBIQXHATH MOMeEIIeHUe (Mpu ee Hemoctarke). B mepBom ciydae mnpoueccoM
YIOPABJISIIOT IPU NOMOIIM BEHTWISLIUKA, BO BTOPOM — IPH MOMOUIU YBJIaKHUTEJIEH.
Jlna ompeneneHHoctu OyneM UMETh B BUIY NEpBbIM BapuaHT. Torga B KayecTBe
YIPABJISIFOLIETO BO3JACHCTBUSA IPUAETCA IPUHATE pacxon Bo3ayxa U2. Keratu rosops,
U Jpyrue ynpaBisIEeMble BEIMYMHBI Y3..Ys TAKKE MOTYT OINPEHEIATBCA PacX0odoM
BO3yXa. [l ymnpaBieHHs KOHLEHTPALMEW OTPULATEIbHBIX HOHOB B BO3JIYXE
UCIIOJB3YIOT MCKYCCTBEHHYIO HMOHH3ALMI0. Tenepb YHNPaBISIOIMM BO3IACHCTBUEM
SABJISIETCS. TOTOK MOHOB, KOTOpPBIA JIETKO MEpecYuTaTb B HAIpSHKEHUE Ha
KOPOHHMPYIOLIUX 3JEKTpoaax nonusaropa U3.

[lepeiineM K BBISIBICHHUIO BO3MYMAOIMUX (PakTOpoB. DTH (HaKTOPHI IEIIEeCO-
00pa3HO pa30UTh Ha ABE IPYMIIbI: KOHTPOJUPYEMBIE (KOTOPHIE BOZMOXKHO U3MEPSIThH) U
HEKOHTPOJIUpYEMbIE (KOTOpbIE U3MEPATh HEBO3MOXKHO). Ha Temneparypy Bo3nyxa B
MOMEILEHUH BIIUSAIOT KOHTPOJIUPYEMbIE (PAKTOPBI: TEMIEpAaTypa HAPYKHOTO BO3/1yXa
F, ckopocte Berpa [, comHeuHas paguauua [F3  ocanku  Fi a  Takke
HEKOHTPOJMPYEMBIE: OTKPBITHE ABEPEN U BOPOT IS, TeruoBsaenenns tpakropa s, u
TEIJIOBBIIEIEHUS )KUBOTHBIX F7. Ha BIa)XHOCTh BO3/lyXa BHYTPH OMEIIECHHSI BIUSIOT
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KOHTPOJIUPYEMBII (PaKTOp: BIAKHOCTh HAPYKHOTO BO3/lyXa Fg 1 HEKOHTPOJIUPYEMBIN
— BJIArOBBIICIIEHUS KUBOTHBIX Fo, HA KOHLUEHTpPALUIO HOHOB B IMOMELIEHUHU BIUSET
HEKOHTPOJIUPYEMBI pakTop — Ta30oBblAeNeHuUs KUBOTHBIX Fio. [Janee neoOxomumo
OLICHUTH POJIb KaXA0TO (PaKTOpa, UX B3aMMOBIHUSHHUE U 1O BO3MOXHOCTH OTOPOCHUTH
BTOPOCTETICHHBIE.

Ha ocHoBe npuBENEHHOr0 MaTrepuaja MOXHO MPUCTYINUTh K OOOCHOBaHUIO
TpeOOBaHUIl K aBTOMaTU3ALINN:

1. ®opMyIUPYIOT QJITOPUTM U LIETU PYHKIIMOHUPOBAHUS.

2. Ha ocHoBe anroputMa QyHKIIHOHUPOBAHUSA 00BbEKTa (YOPMYIUPYIOT AITOPUTM
ynpaBieHusi. Tak, ecau B COOTBETCTBHM C alTOPUTMOM (YyHKIIMOHUPOBAHMS
TpeOyeTcs MOAAepKUBAaTh MOCTOSIHHYIO TeMmiiepaTtypy B mpeaenax 20 £ 1 °C | 1o
CUCTEMA YIIPaBJIECHUS JI0JKHA OTKJIKOYATh HArPEB MIPU JOCTHKEHUU TeMIiepaTypsl 21
°C u BKJIIOYATh €ro CHOBa MpH CHIWKEeHHH Temrieparypsl 10 19 °C. Ilpu OGonee
CIIOKHOM aJIrOpUTME (YHKIMOHMPOBAHUM, KOTJa TeMIleparypa B IOMEUICHUU
JOJDKHA 3aBUCETh OT BO3MYIIAIOIIMX BO3ACUCTBUNA, HEOOXOAMMO BBISIBUTH 3Ty
3aBUCUMOCTb M COCTABUTh AJITOPUTM YIPABIICHHUS 10 BO3MYLIEHUIO.

3. OnpenensoT, Kakoi JoJKHA ObITh CHCTEMA IO CTETIEHU MPUCIIOCO0IIEMOCTH
K YyCIOBUSIM pabOTbl, TO €CTb MOXHO JIM PEKOMEHJOBaThb IPUMEHEHHE
CaMOHACTpaMBalOLIEHCd CUCTEMBI, €CIM Mbl HMEEM JIEJO C HECTAalMOHAPHBIM
00BEKTOM, TUHAMHYECKHE CBOMCTBA KOTOPOIO M3MEHAIOTCS BO BpeMeHHM. K Takum
00BEKTaM B CEJIbCKOXO3SIIICTBEHHOM IPOM3BOJICTBE MOXHO OTHECTH TEIUIMLBI (C
U3MEHEHUEM BO3pacTa pacTEHUN U3MEHSAETCs WX Macca), >KUBOTHOBOIYECKHE
nomeneHus ans orkopma KPC, nerkue MoOUIpHbIE MAIIMHBI.

4. BpiOuparoT cCUCTeMy YINpaBJieHHs MO BUAY IpPUMEHAEMON sHepruu (dJek-
TPUYECKasi, MHEBMATUYECKass WM TUAPABIMYECKAas)) U B COOTBETCTBUM C ITUM
OCTaHABIIUBAIOTCS HA TPYIIE MPOMBIIIICHHBIX TPUOOPOB M CPEICTB aBTOMATH3AIIH,
Ha KOTOPOH OYAYT CTPOUTCS CPEACTBA YIPABICHUS.

5. BeiOupatoT cuctemy IO 4YMCIy yNpaBiseMblX BenuuuH. lIpu BbIOOpEe MHO-
TOMEPHOM CUCTEMBI CIIEyeT pa3o0paThCsl, JOJIKHBI JIU BXOASIINE B HEE OJHOMEPHBIE
CUCTEMBI OBITh CBS3aHHBIMU WJIM HECBS3aHHBIMHU, MOXHO JIM MX pacCMaTpUBaTh Kak
aBTOHOMHBIE.

6. ®opmynupyroT TpeOOBaHHA K KaueCTBY MEPEXOAHBIX MPOILECCOB: M-
TEIbHOCTH, MAaKCUMaJIbHOMY JUHAMHUYECKOMY OTKJIOHEHUIO, KOJeOaTeIbHOCTH U T.1.
OTu TpebOBaHUS [OJKHBI OIpEAETsAThCS TexHojorueil. Ecmum Takue TpeboBaHUA
chopMyJIpoBaTh HE YAAETCd, TO CHCTEMY B JaJbHEWIIEM ONTUMHU3UPYIOT IIO
MHTETPAJIbBHOMY [TOKA3aTeNI0 KaueCTBA.

7. @opMynUpyIOT TpeOOBaHMUS K TOYHOCTH CHUCTEMBI. JTH TpeOOBaHUS Ompe-
JENAIOTCSL TEXHOJIOTMYECKUM TmporieccoM. [Ipu TOBBIIEHHBIX TpPeOOBaHUSX K
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TOYHOCTH PEKOMEH]IyeTCsl MPUMEHATh acTaTU4yeckue cuctembl. Hajo moMHUTH, 4TO
Ype3MEepPHOE MOBBIIICHUE TOYHOCTH MOXKET MPUBECTH K TIOTEPE YCTOUYUBOCTH.

CrenyromuM Ba)XXHBIM 3TalloM SIBISIETCSI MAaTEMaTHUYECKOE OMHMCAHUA OOBEKTa
aBTOMAaTHU3aLIHH.

[Tonq mMaremMaTWyeckuM OMHUCaHUEM (MAaTEMAaTHYECKOW MOJIENbI0) MOJpazyMe-
BAa€TCS COBOKYNHOCTb YPaBHEHUW U TPAHUYHBIX YCIIOBUM, OMUCHIBAIOIIMX 3aBUCH-
MOCTb BBIXOAHBIX BEJIMYHMH OT BXOJIHBIX B YCTAHOBUBILIEMCS U MEPEXOTHOM PEKUMAX.
B cBsi3u ¢ 3TUM paznuyaroT MaTeMaTHYECKUE MOJECIU JIBYX KJIACCOB:

- YCTAaHOBUBILIETOCS PEXKUMA (CTaTUUECKass MOJIENb);

- IEPEXOAHOTO peXxuMa (IMHAMUYECKask MOJIEIIb).

JluHamMuueckue MOJIEIN UMEIOT BUJI yPaBHEHUH, OMUCHIBAIOIINX U3MEHEHHE BO
BPEMEHU BBIXOJIHBIX BEIMYUH OOBEKTOB B 3aBUCUMOCTHU OT U3MEHEHUSI BXOIHbBIX. DTH
ypaBHEHUS, KaK MPaBUJIO, 3anuChiBaloT B AuddepenuunansHoil popme. VX yacTHbIiM
caydaii — auddepeHiranbibple ypaBHEHUsI HYJIEBOTro Topsaka (aaredOpanyeckue
yYpaBHEHUS1) — OIMCHIBAIOT YCTAHOBUBILIMMCS pexkuM. Takum oOpazomM, B oOuiemM
clly4ae MaTeMaTHU4ecKOil MO/IeNbIo 00bekTa aBToMaTu3auu ¢ m BxogusiMu (U; Uy, ...,
Un ) U n BBIXOJHBIMH KOOpAUHATAMHU (Y1, Y2, ..., Yn) HAa3bIBAIOT COBOKYITHOCTH
ypaBHenuil y = F( U; a), 0JHO3HAYHO OMMCHIBAIOIINX MOBEJICHUE BEJIUYHMHBI y MPHU
3aaHHbIX 3HaYeHUsIX U u a, rie a — XapaKTepuCcTUKa 00bEKTa aBTOMATHU3AIUH.

Marematruueckass MOJI€NIb MOXET OBbITh TOJy4€HA AHAIUTUYECKUM WM HKC-
NepUMEHTANIbHBIM METOJOM. B mociieHeM ciiydae OHa MOXET OBbITb JETEPMHUHU-
POBaHHOU (BbIXOJHAsI BEJIMYMHA OJHO3HAYHO OIpPEAENSeTCs] BXOJHOM) WM CTaTH-
CTUYECKOU (BXOJIHOE BO3/ICMCTBUE HOCUT CIyYailHBIN XapakTep).

Huddepenunanbiable YpaBHEHHUS MPOCTHIX OOBEKTOB aBTOMATH3alMd MO>KHO
COCTaBUTb, UCTIOJB3YS 3aKOHOMEPHOCTH MPOUCXOISAIINX B HUX (PU3NUECKUX SBICHUM.
TakuMu 3aKOHOMEpPHOCTAMH MOTYT OBITh 3aKOH COXpaHEHHUS OHHEpru (mpu
YIOPABJICHUH TEMIIEPATypOM), 3aKOHBI JEKTPOTEXHUKH U T.[. YPABHEHUs CcTaTUye-
CKHX U MEPEXOJHBIX PEKUMOB COCTABIISIIOT HA 0a3e ypaBHEHUI OaaHCOB BEIIECTBA U
HHEPTUHU.

[Ipu cocraBnennu auddepeHunanbHbIX ypaBHEHUN CIOXKHOTO OOBEKTa OH
JOJKeH OBITh PACUlCHEH Ha PAJ MPOCTEHMIINX 3JIEMEHTOB, COCAMHEHHBIX MOCIIe-
noBatenbHo. JJIs KaXa0ro U3 3TUX 3JIEMEHTOB COCTABIIAIOT MAaTEMATHUECKYIO MOJIETb
CTaTHKH WU IMHAMUKH, a 3aTeM MOoJIy4aloT JuddepeHinanbHoe ypaBHEHNE 00BEKTa,
UCKJIIOYas MPOMEXKYTOUYHbIE BEIMYMHBI. BO MHOrMX cilydasiX ypaBHEHUSI 0OBEKTOB
HEJIMHENHBI, U To3TOMY AuddepeHInaIbHble YpaBHEHUSI CUCTEM — TOKE HEJTUHEHHBI
U nojjexar auHeapuzanuu. C IeJbl0 YIOPOILIEHUS 3a/ladyd MpPU aHAJIUTHYECKOM
METO/IE MOCTPOEHUS MAaTeMAaTHYECKOW MOJEIM  JOMYCKAlT  OIpEIeSICHHbIE
ynpoieHus (mpeHeOperaroT  pachpeleeHHOCThI0  MapaMeTpoB,  UCKIIIOYAIOT
HEKOTOPbIE HEKOHTPOJIUPYEMbIE BOZMYLIAIOLIME BO3AECHCTBUS U T.1.).
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B kagecTBe mpumepa paccCMOTPUM MPOIECC BEHTUIISIUU KMBOTHOBOIYECKOTO
noMmenieHns: oobeMoM V' ¢ coaepxkannem auokcuna yriaepona Co (%) npu mpowus-
BOAUTENBLHOCTU a (M° /MuH). BXoaHas BennunmHa 00BEKTa — IPOM3BOIUTENLHOCTD
BEHTUJISITOPOB, BBIXOJIHASI — KOHIICHTPAIMS JUOKCHA YIJIEpOaa B IOMEIIICHHUH.

O603HauMM cojep’kaHue AMOKCUAA YIiepojia BO3AyXe B MOMEHT BPEMEHH ¢
yepes x(%). CocTaBuM 3a MPOMEKYTOK BpEMEHU df (MUH), IPOLIEANINNA OT MOMEHTA 7 ,
OanaHc JMOKCHUIA YTIEpoja, COAEpKallerocs B TOMEIICHHH. 3a 3TO BpeMs
BEHTWJISITOPHI JOCTABUJIU B MIOMEIIICHUE KOJIMYECTBO Bo3nyxa, paBHoe 0,01 Cadt.

CrnenoBartesibHO, BCETO 3a MEPHUO]T df KOJMYECTBO JMOKCHUAA yriaepoia (M ) B BO3-
nyxe ymenbimiocs Ha dV=(0,01x- 0.01C,) adt.

O0603Ha4MB Yepe3 dx MPOIIEHTHOE YMEHBIIICHUE KOJIMYECTBA JUOKCHIA YIIepoaa
B BO3JIyX€, 3TO K€ KOJUYECTBO MOXKHO MOJCUYUTATH 10 Apyrou popmyie:

dt= V0,01 dx

[IpupaBHHMBas Mexay coOoit obOa BeipakeHus i dV, cocraBisiem audde-
pEHIMAILHOE YpaBHEHHE:

(0,01x - 0,01C,,)adt = V0.01 dx
Paznenss nepemennbie, HAX0AUM
adt/V =dx/(x — C,)

Yro0Obl MOMYYUTHh TAKOE MPOCTOE ypaBHEHHUE, MPHUILIOCH JOMYCTUTh, YTO KOH-
LEHTpaUMsl AUOKCHJA YIVIEPOJAa BO BCEX 4YAaCTAX IOMELIECHHsS B KaXAbld MOMEHT
BPEMEHU OJUHAKOBAasA, TO €CTh YUCTBIA BO3AYyX CMELIMBACTCA C 3arpsA3HECHHBIM
IIPAKTUYECKA MTHOBEHHO.

IMPOEKTHUPOBAHMUE CAY (45% ot o6bema)
PA3BPABOTKA ITIPUHIUAIINAJIBHBIX CXEM CAY ( 15% ot o0bema)

Ha npuHImunuanbHONW cXemMe BCE DJEMEHTBl CHUCTEMbI M300pa)KaroTCs B COOT-
BETCTBUU C YCJIOBHBIMU O0O3HAYEHHSIMH BO B3aWMOCBSI3M MEXay coboi. M3 mpuH-
[UATTHATBHOM CXEMBI JIOJKEH OBbITh SICEH MPUHITUTI €€ JeHCTBUS U pu3nuecKas mpupojia
NpoTeKaIMX B HeH mporeccoB. [IpuHIMNUaNbHBIE CXEMBl MOTYT OBITh
ANEKTPUUYECKUMHU, THUAPABINYECKUMHU, ITHEBMATUUYECKUMU, KUHEMATUYECKUMHU U
KOMOWHUPOBAaHHBIMHU. JJIEMEHTHI TMPUHIMIHAIBHBIX CXEM CIEIyeT N300pakaTh B
COOTBETCTBUH CO CTaHaapToM. M3o0paxkeHne >IEeMEHTOB JIOKHO COOTBETCTBOBATH
BBIKJIIOYEHHOMY COCTOSIHUIO (0O€CTOUYEHHOMY, IPU OTCYTCTBHUH H30BITOYHOTO
JIABJICHMS, BpAIIAlONIEro MOMEHTa M T.I.) BCEX IeNeld CXEMbl M MPU OTCYTCTBUU
BHEIIHHUX Bo3aecTBHil. CxemMa IOoJDKHA OBITH JIOTMYECKH MOCJIEeN0BATEILHON U YH-
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TaThCs CJIEBa HANPaBO M CBEPXY BHU3. KaxkmoMy arieMeHTy NPUHIUMIHAIBHONW CXEMBbI
IpUCBaMBAIOT OYKBEHHO-IIU(PpOBOEe 0O003HaueHue. bykBeHHOE 0003HaUEHUE OOBIYHO
IpeCTaBiIsieT cOO0M COKpallleHHOE HAMMEHOBAHUE AJIEMEHTA, a HU(POBOE B MOPAIKE
BO3pacTaHWs W B ONPEICICHHON TOCIEeI0BAaTEIbHOCTH YCJIOBHO TIOKa3bIBaeT
HYMEpALHIO 3JIEMEHTOB, CUMTAasl ClIeBa HANIPABO U CBEPXY BHU3. 7 CIIOKHBIX CXEM,
KaKk [paBWJO, pacHIM(POBHIBAIOT COKpalleHHble OyKBEeHHbIE |  LU(PPOBbIC
0003HaYEHHUS.

B nopasnsromem OoJbIIMHCTBE ciydaeB B coBpeMeHHBIX CAY ucnonb3yercs
aneKTpryecKas dHeprus. [Ipraem meKTposIHeprust IPUCYTCTBYET U B CHIIOBBIX YaCTSIX
(IUTS MU TaHUS AIIEKTPOHATPEBATENCH, OCBETUTEIILHBIX MPUOOPOB, IIEKTPOIBUTATEICH
U J1p.), ¥ B IEMIX ynpaBieHHs (B pPENCHHO-KOHTAKTHBIX CXEMaxX, CXeMaxX Ha
JOTMYECKUX 3JIeMEHTaX, MHKpornpoueccopax). IloaTomy B OCHOBHOM s
wtrocTpauu padotel CAY NpuMeHSIOTCS MPUHIMINAATBHbIE JIEKTPHUECKUE CXEMBI.

Ilpu paspabotke CAY TEXHOJOTHUECKUMHU TpolLecCaMH TMPUHIUITUAIBHBIC
HNIEKTPUUYECKUE CXEMbI OOBIYHO BBIMOJHAIOT MPUMEHUTENIBHO K OTIACIBHBIM CaMO-
CTOSITEJIGHBIM YCTaHOBKAM WJIM YYaCTKaM CHCTEMBI, HApuUMep, N300paKaroT cXeMy
yIIpaBJICHUST 3aIIOPHOM 3a/IBIDKKOM, CXeMy TUCTAHIIMOHHOTO YIPABJICHUS HACOCOM,
CXEMy CHTHAIIM3allii YPOBHS JXUIKOCTH B pe3epByape u T.1. Ha ocHOBaHMM Takux
CXEM COCTABJIIIOT TIOJHBIE JJIEKTPHUUECKUE CXEMbI, OXBATBHIBAIOIINE KOMILIEKC
YCTAHOBOK MJIM arperaTtoB U JAIOLIHE MTOJIHOE MPEJICTABICHUE O CBA3AX MEKIY BCEMU
3JIEMEHTAMU YCTPOMCTB ympaBieHus, OJIOKUPOBKH, 3alIUThl W CHUTHAIM3ALUU.
[IlpumepoM cxeM Takoro BUAA MOXKET CIYXHTb NMPUHLUUIHAIbHAS SJICKTpUUECKas
CXeMa YIPABJICHUS BOJOHAINOPHOM CTaHUMEH, COCTOSAIIEW M3 OCHOBHOI'O HAcCOCa,
U3MEpUTENEeH YPOBHS, CXEMbI BKIIFOUEHHS HAacOCa, IeNe KOHTPOJIs, CUTHAIN3AIINY, a
TaKXke OJIOKUPOBOYHBIX YCTPOWCTB, OOECMEYMBAIONINX OTKIIOYCHUE MMHUTAHUS IPH
HEeTOTHO(a3HOM PEKUME U TIPU OTCYTCTBUH BOJBI B CKBAKHHE.

Pa3zpaboTka MPUHIUNHATBHBIX AJIEKTPUYECKUX CXEM BCErla COJIEPKUT OIpe-
JIeIEHHBIE 3JIEMEHTHl TBOpPUYECTBA W TpeOyeT YMeNoro MNPUMEHEHHUS TUIIOBBIX
(YHKIIMOHATBHBIX y3JI0B, ONTUMAIBHON KOMIIOHOBKH HX B €IMHYIO CXEMY C Y4E€TOM
yIIOBJIETBOPEHUSI TIPEIBSIBIIEMBIX K CXeMaM TpeOOBaHWU, a TaKKe BO3MOXKHOTO
YIPOIICHUSI 1 MUHUMH3AIHUN CXeM. B MpakTHKe MPOEKTUPOBAHUS MPUHIIUITHAIBHBIX
JIIEKTPHUYECKUX CXEM Hapsay ¢ TpeOOBaHUSMHU OO0ECIeYCHHUS MUHHUMAIbHBIX
KalTUTAJIbHBIX 3aTPaT, YMEHBIIIEHUSI CPOKOB U CTOMMOCTH MOHTa)KHBIX pa0oT, a TaKKe
MHUHHMMAJIBHBIX SKCIUTyaTallMOHHBIX PACXOA0B CPOPMHUPOBAIHCH JIOTOIHUTEIbHBIE
TpeOOBaHUA: CXEMbl JOJDKHBI OOecleYrBaTh BBICOKYIO HAJI@KHOCTb, MPOCTOTY U
KOHOMHYHOCTH, YeTKOCTh (DYHKIIMOHUPOBAHHUS MPH aBapUIHBIX peKUMax, y100CTBO
orepaTUBHON pabOTHI M YA0OCTBO SKCILTyaTalllu.

[MpuHIMNHATBHBIE JJEKTPUYECKHE CXEMBbl OOBIYHO pa3pabaThIBalOT B Clie-
JYIOIIEH MOCIEI0BATEILHOCTH
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1. Ha ocHOoBaHuU (DYHKIIMOHAILHON CXEMbI aBTOMATH3aLUUA TEXHOJIOTHYECKOTO
mpoIecca COCTABISIOT YETKO C(OpMyIMpOBaHHBIE TEXHHYECKHE TpeOOBaHMS,
MPEABSBISIEMBIC K DJIEKTPUUECKON YaCTH.

2. [IpumenuTenbHO K CHOPMYITHPOBAHHBIM TPEOOBAHUSM YCTAHABIIMBAIOT YC-
JIOBUS ¥ TIOCIIEIOBATEIbHOCTD JIEHCTBUS CXEMBI.

3. Kaxxnoe 13 3a1aHHBIX YCIOBUM AEHCTBUS CXEMBI H300paXKatoT B BUJIE
T€X WJIA UHBIX 3JIEMEHTAPHBIX IIeTeil, OTBEYAIOIIUX JAHHOMY YCIIOBHUIO IEHCTBHUS.

4. DneMeHTapHbI€ e 00bEIUHAIOT B OJIHY OOIIYIO CXEMY.

5. [IpousBoasaT BeIOOp ammapaTypbl U 3JIEKTPUUYECKHUI pacueT mapaMeTpoB OT-
JIETBHBIX DJIEMEHTOB (COMPOTUBIICHNH OOMOTOK peJie, Harpy3Ku KOHTAKTOB U T.I1.).

6. CxemMy KOPpPEKTUPYIOT B COOTBETCTBUM C BO3MOXHOCTSIMH MPUHSITON amma-
paTypshl.

7. IIpoBepsitOT CXeMy C TOYKH 3PEHHS BO3MOYKHOCTH BO3HUKHOBEHHUS JIOKHBIX
Hernen Uiv ee HeMpaBUIIbHOW pabOoThl MPHU MOBPEKACHUSIX 3JIEMEHTAPHBIX LeNei uin
KOHTAaKTOB.

8. PaccmaTpuBaioT BO3MOXKHBIC BapHUaHTHBIC PEIICHUS W MPUHUMAIOT OKOH-
YaTeNbHYyI0 CXEMY MPUMEHUTENFHO K UMEIOIEH s annaparype.

Bce sneMeHTh Ha NMPUHIUIIUATBHBIX AJICKTPUUECKUX CXeMaxX H300pakaroT B
BUJIC YCJIOBHBIX Ipaguyeckux o0Oo3HaueHuid. [Ipu 3TOM nomyckaercs mponopuuo-
HaJIbHOE YBEJIMYEHUE WM YMEHBIIIEHHE pa3MepoB 0003HAUYECHHU. YCIOBHBIE TIpa-
¢uyeckue 0003HAUEHHUSI B CXEMaX BBIMOJHSIIOT COBMEIICHHBIM WM Pa3HECEHHBIM
criocodom. [Ipu coBMelieHHOM ciocoOe COCTaBHbIE YACTH AJIEMEHTOB U300pakatoT Ha
cXeme B COOpaHHOM BHJIE, CO BCEMHU UX KATYIIKaMU, KOHTAKTAMH U IPYTUMU YaCTSIMH.
[Tpu 3TOM coenuHEHHS BBINOJHSIOT OT ammapaTa K ammapary, a caMH anmnapaTthl Ha
CXEME€ pacmojlaraloT TakuM 00pa3oM, YTOOBI COEIMHEHUs MOJydaanch Haubosee
IPOCTBIMU M HarisgHeiMH. [Ipu pasHeceHHOM cmocobe yCIOBHBIE Tpaduueckue
0003HAUEHUS COCTABHBIX YAaCTEH 3JIEMEHTOB PACIOJIaraloT B Pa3HbIX MECTAX CXEMBI
TakuM 00pa3oM, YTOOBI OTJAENbHBbIC LIeNU H3AeNus ObulM H300paxkeHbl Hanbosee
HarIAIHO. B 3TOM ciyyae mpUHIMOMAIbHAS 3JIEKTPUYECKas CXEMa COCTOUT U3 psiaa
Ienel, pacroNiOKEHHBIX CJIeBa HAMpaBO WM CBEPXY BHU3 B  TIOPSJIKE
MOCJICTIOBATEILHOCTH JICUCTBUS OTICIBHBIX OSJEMEHTOB CXEMBI BO BPEMEHHU.
[IpeamoyTuTeNnbHO pacmojarath OTAEIbHBIC €A B TOPU3OHTAIBHOW CTPOKE, IS
TOTO YTOOBI OHU YUTAJIMCH CJIEBAa HAMpaBO, a BCA CXE€Ma B LIEJIOM — CBEPXY BHM3,
aHAJIOTMYHO YTEHHUIO TEKCTOBOTO MaTepHalia.

Bce nuHuM cBsI3M MexAy amnmapaTaMd Ha NPUHLIMUIHAIBHBIX SJEKTPUUYECKUX
cxemax JO0JKHBI ObITh MMOKa3aHbI [0 BO3MOKHOCTH MOJIHOCTHIO. Eciiu ux rpadguueckoe
U300paKeHHE 3aTPYAHSICT YTEHHUE CXEMbl, TO JIMHUU CBSI3U JIOIYCKAaETCsl OOpBIBATh.
OOpBIB TUHUH MTPH STOM 3aKaHUMBAETCS CTPEIKaMU. TOJIIMHA TMHUN JIEKTPUIECKON
CBSI3M HA CX€MaXxX 3aBHCHUT OT (pOPMATOB CXEMBbI M Pa3MEPOB YCIOBHBIX IpaduyecKux
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00o03HaueHu U JopkHA ObITh B mpenenaxTt 0,2.0,6 mm. PekomeHayemas TOJIIMHA
auHui 3nektpudeckoil cBsazu 0,3 .0,4 mM. ['maBHbIe (CUJIOBBIE) IIEMU HA YepTE)kax
MPUHITUTHATBHBIX JIEKTPUIECKUX CXEM OOBIYHO BBIMOJHSIOT B Pa3BEPHYTOM BUJIE B
MHOTOJMHEHHOM n300pakeHuu. JJis HArIsAHOCTA CHUJIOBBIC IETH M WX JJIEMEHTHI
PEKOMEHYETCS BBIJEATh 00JIe€ TOJCTHIMU JTUHUSIMHU.

Cxembl yIpaBiI€HUs, PETyJIUPOBAHUS, 3aIUThI, U3MEPECHUS M CUTHAJIU3ALUU
JIOJDKHBI BBITIOJIHATBCSA € M300pa)keHHeM BceX (a3 MEepEeMEHHOr0 TOKa WM 000MX
MOJIFOCOB TMOCTOSTHHOTO TOKa. DJIEMEHTHI allapaToB, BXOISIIMX B CXEMY, CIEIyeT
COCIMHSTh KOPOTKUMH, JIETKO 0003pPEBAEMBIMU JMHUSMU C BO3MOXXHO MEHBIIAM
YUCIIOM NIEPECECYEHUN.

KaTyliku MarHUTHBIX MycKaTeleld U pesie KeaaTelabHO pacroyiarath Mo OJHOM
WM HECKOJIbKUM BEPTUKAIBHBIM JIMHUSIM TIPU TOPU3OHTAILHOM HadepTaHUU
OTAEIbHBIX LIENEH WM MO OJHOW WJIM HECKOJBKHUM TOPU30HTAIBHBIM JIMHUSM MPU
BEPTUKAILHOM HauepTaHuu. KOHTaKThI pelie, nepexiovyaTesed u Jpyrux annaparon
TAK)K€ PEKOMEH]IYETCsl pacriojaraTh 1o OJHON MJIM HECKOJbKHUM BEPTHUKAIbHBIM WU
TOPU30HTAJIBLHBIM JUHUSIM. ECM 35IeKTpUYecKasl cXxeMa He MOMEIIAETCs M0 JJIMHE B
npenenax OJHOW BEPTUKAIBHOW KOJIOHKH, TO OHAa MOXET OBITh pa3MelieHa B
HECKOJBKHX KOJIOHKAX.

[Ipy HamMuYMy B MPUHUUMNUAIBHOW SJIEKTPUYECKOM CXEME OJHOTHUIIHBIX LENEn
JIONYCKAeTCsl MPUBOJMUTH IEPBYHO, BTOPYIO M 4YEpPE3 pa3pblB B JIMHUU CBA3U —
MOCJICAHION0, PU A’TOM HEOOXOMMO YUUTHIBATH IIU(PPOBOE 0003HAUECHHE OMYIIICHHBIX
nerneit. K ycrmoBHOMY OyKBEHHO-IIM(PPOBOMY OOO3HAUECHHIO DJIEMEHTOB CXEMBI,
NPUMEHSEMON JUIsi HECKOJBKUX arperaToB, cjeBa A00aBistoT mudpy, cCo-
OTBETCTBYIOIIYI0 HOMEpY arperara win cucteMbl. O0 3TOM 00s3aTENhHO ACIAI0T
OTIIETHHYIO 3aMKCh B mpuMedannu (Hanpumep, | KMS o603HauaeT naThlid MAarHUTHBINA
MyCKaTellb B CXEME€ yIpaBlieHHs MepBbIM arperatom). [lpu Hamuuum B cxeme
NpUOOPOB, PETYIUPYIOMIUX MPOIECC MO OMNpeaeIEHHOMY 3aKOHY, B IOSICHSIOIIEM
TEKCTE YKa3bIBalOT 3HAYEHHUS HACTPOCUHBIX MapaMeTpoB (KodpduuMeHT mnpomnop-
[IMOHAJILHOCTH, BpeMs M30JIpOMa, IpeaABapeHus U JAp.), a €ClId ATU mapameTpbl He-
W3BECTHBI, TO TPUBOST UX OPUEHTUPOBOUHBIC 3HAYEHUSI C YKA3aHUEM TO IO, UYTO OHU
MOJIJIeKAT YTOYHSHHIO TIPH ITyCKOHAJIAJJ0OYHBIX paboTax.

Hepasbemurpie coequHeHUsT M300pakarOT HAa CXEME TEMHBIMHU TOYKAMHU JIHa-
METPOM HECKOJIbKO OOJIBIIIAM, YEM TOJIIMHA JIMHUHA, PA3bEMHBIE — CBETIBIMH TOY-
KaMu quametrpom 1,5.. .2 mm.

[IpoTUB KaXx0¥ 1Ny yIpaBieHUs] C TPaBOM CTOPOHBI (MM BHU3Y) CXEMBbI, Ha
pacctossHu 10.15 MM OT JMHUM MOUTAIOUIETO YydacTKa JAENAlOT MOSICHSIONIYIO
HAJMUCh, OQOPMIICHHYIO B BHJIe TaOMUIBI. DT HAMUCH JOJDKHBI ObITh KPATKUMH,
YETKUMH ¥ TIOSICHATh HA3HAYCHHUE WJIM HAUMEHOBAHHE OIEpaIliyd padouero mukia C
yKa3aHUEM €ro JJINTEIbHOCTH, Hanpumep: «Ilyck arperara BuTaMmuHHOI Myku ABM»,
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«Pene xoHTpons coctosiBmierocs mycka arperata ABM, 60 c». Hax cxemoi
YOPaBJIEHUS YKa3bIBAIOT 3HAUCHUSI HANPSDKEHUS U POJI TOKA, KOTOPBIM MUTAET IEMb
yIpaBJCHHUS.

Kaxnayro uens ynparieHus HymepyroT. Homep uenu mpocTaBisilOT ClieBa y
JIMHAW TATAIOUIETO yYacTKa NPOTUB HYMEPYEMOW JIMHUM CBEPXY BHHM3 M CJieBa Ha-
npaBo. [lox kaxapiM KOHTaKTOM (MJIM CJ€Ba OT HEro), YIpaBisieMbIM pele, Mpo-
CTaBJSIIOT HOMEP LEMHU, B KOTOPYIO OHO BKJIIOYEHO. A B TaOiHile MOSCHSIOUIUX
HAJIMCE B 30HE HAJIMYMUS KOHTAKTOB ITPOCTABIISIOT HOMEpa IENel, B KOTOPBIE
BKJIFOUEHBI TJIABHBIE KOHTAKThI pEJIE.

JImst Bcex DIJIEKTPUUYECKHX MPUOOPOB W aIapaToB, MUMEIONMUX KOHTAKTHHIC
CHUCTEMBI, KOTOpPHIE HACTPamBaIOTCS W PadOTAIOT B 3aBHUCHUMOCTH OT MPOTEKAHUS
TEXHOJIOTUYECKOT0 IMPOLIECCAa MJIM YCTAaHABIMBAEMOIO PEKHMMa, BbIUEPUMBAIOT JIHA-
rpaMMbl 3aMbIKaHUsI KOHTAKTOB. Han kakaoi auarpamMMon yKa3bIBalOT HAaMMEHO-
BaHME ammapata wid npuoopa. Hanpumep, «/lnarpamma 3ambIkaHus KOHTaKTOB
YHUBEpCAJIbHOrO mnepekntoyarens Al» wimm «/lnarpaMma 3aMbIKaHHUsT KOHTAKTOB
MyTEBBIX BBIKIIIOYATENCH...».

KaxaoMmy »3eMEHTy NOPUHIUIUAIBHBIX JJIEKTPUYECKUX CXEM IPUCBAMBAIOT
YCIOBHOE TMO3UIMOHHOE O0O03HAUEHUE, KOTOPOE XapaKTepU3yeT HaWMEHOBaHHE
anmnapara Ui yCTpoicTBa U ero (hyHKIIMOHAJIbHOE Ha3HAaYeHUE (IByXOYKBEHHBIN KO/
no ['OCT 2.710-81). Jlng MapKUpOBKH PEKOMEHIYETCS TMPUMEHSTH CICAYIOIIUE
IPYIIIbI YUCEN:

- LMY YIIPABJICHUSI, pETYJIMPOBAHUS, U3MEPEHUA - OCHOBHAas rpymmna 1.399,

peszepBHas 1001.1399, 2001.2399 u 1.1.;

- uenu curHanuzanuu — ocHoBHas 800.999, pezepsnas 1400.1799, 2400.2799
U T.J.

- uenu nutanus — ocHoBHas 800. 999, pezepsnas 1800.1999, 2800 .2999

U T.J.

Nudopmaruio 0 NpUMEHEHHOW B NPUHIUMIIHAIBHOM JJIECKTPUUECKOM cXeme
anraparype IpUBOAAT B NEPEUYHE alIapaTypbl, KOTOPbIA MOMEIIAOT HAJ OCHOBHOM
HAJUCHIO U 3ATIOJHSIOT CBEPXY BHH3 C Pa30MBKOM ammapaTyphl M0 MPU3HAKY MeCTa
YCTaHOBKHU €€, 8 UMEHHO: AT HACOCHOW CTAHIUW), «IIUT PEJICUHBIN», «ammnaparypa
o MecTy». BHyTpu BbIAEIEHHON TpyIIibl annapaTypy pacrojiararoT 1no npuHakam
(GYHKIIMOHATBHBIX TPYI, HANpPUMEP: «aBapUiHAs CUTHAIM3AIUN», «YCTPOMCTBO
MUTAIOLIEr0 CBETa», «OJIOK MUTAHUS.

OngHYM M3 TIaBHBIX MPOEKTHBIX NOKYMEHTOB CAY COBpPEMEHHBIMH TEXHOJIO-
IMYECKUMU IPOLECCAMMU SABJISIOTCS MPUHIIMIIUAIBHBIE JIEKTPUUECKHUE CXEMBbI TUTAHUS
CpPEeICTB aBTOMATUKH. [J1aBHOE TpeOOBaHWE, TPEIBABIIEMOEC K CHCTEMaM
AIIEKTPONMUTAHUSA, — HAJEKHOCTh (OecrepeOoiHOCTh) oOecriedeHus] YHeprueu, Ka-
YECTBO JICKTPOIHEPTUHN, IKOHOMHUIHOCTH, YI0OCTBO U 0€30MaCHOCTH OOCTY>KUBAHMUS.
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B paszpaGateiBaembix CAY creayeT mo BO3MOXKHOCTH TNPUMEHSTH HANpPsHKEHUS,
OPUHATBIE B PACHPEACIUTEIBHBIX CETSIX CHCTEMBI D3JIEKTPOCHAOXKEHHSI aBTO-
MaTU3UPYyeMOTO 00beKkTa. Ha 3aknMax 3JeKTpONpPUEeMHUKOB CUCTEM aBTOMATU3AINH
JOMYCKAIOTCS CIEAYIOLIME OTKIIOHEHHS HANTPSIAKEHUS (€CIIA HET IPYTUX YKAa3aHUM ):

- Ha 3aXKMMax KOHTPOJbHO-U3MEPUTEIIbHBIX TPUOOPOB, PETYIUPYIONTUX YCT-
pOMCTB U T.11. — He Oosiee £ 5% HOMUHAJIBHOTO;

- Ha 32KMMaXx 3JICKTPOJABUTATENICH UCTIOJHUTEIBLHBIX MEXAaHU3MOB — OT -5 110

+10%;

- Ha 32)KMMax 3JIEKTPOJIaMIl CUCTEM CUTHalM3auu — oT -2,5% 1o +5%;

- Ha 3aKMMax anmnapaToB ynpaBieHUs (KaTyIIKHU pelie, MycKaTenae u T.1.) —

He 0oJiee yKa3aHHBIX 3aBOIaMHU-U3TOTOBUTEISIMU WIJIH MPU OTCYTCTBUU YKa3aHUI
— ot1-5 1o +10%;

Bomnpoc 0 He00X0IUMOCTH PE3EPBUPOBAHUS B CUCTEME JICKTPOIUTAHUS CPEACTB
aBTOMATHUKU CIIEAYeT pelaTh C Y4YE€TOM pPE3EPBUPOBAHUA B CHCTEME DJIEK-
TPOCHAOKEHHUS 00BEKTA C COOIOICHUEM CICAYIOIIUX TOJIOKEHUN:

1. Uucno HE3aBUCHMBIX BBOJOB K CHCTEMaM D3JICKTPOMUTAHUS JOJIKHO OBIThH
PaBHO YHCIIy HE3aBUCUMBIX BBOJIOB, MUTAIOIMNUX OOBEKT B 1ejoM. Ecnu Ha 00bekTe
UMEIOTCSl TIOTPEOUTENN Pa3TUYHBIX KaTErOpUi, TO SJICKTPONPUEMHHUKU CHUCTEMBI
AIIEKTPONIUTAHUSI CPEJICTB aBTOMATHUKH OTHOCSATCA K TIOTPEOUTENSIM BBICIIECH
KaTEropuHu.

2. [IponyCckHyI00 CMOCOOHOCTh KaXIOW TMUTAIONIEH JMHUU CHUCTEMBI AJIEKTPO-
MUTaHUS CPEJACTB ABTOMATUKU OMNPEACIATHh MO CTONPOLEHTHOM Harpys3ke JaHHOU
CUCTEMBI.

3. Pexxum pa®oOThl MUTAIOMUX JTUHUN CHCTEMBI DJIEKTPOIUTAHUS CPEICTB aB-
TOMATUKU MPUMEHSTh TAKUM K€, KAKUM SIBJIICTCS PEKUM CAMOTO HCTOYHUKA IIUTAHUSL.

4. TlpemycmaTpuBaTh YyCTpOWCTBA aBTOMAaTUYECKOTO BBOJla pe3epBa HEMO-
CPEICTBEHHO B CHUCTEMAX SJICKTPONUTAHUSL CPEICTB aBTOMATHKHM B Clly4asx, KOraa
MUATAIONIME JUHUU STUX CHUCTEM TMPOJIOKEHBI B HEOJArompUsITHBIX YCIOBUAX HWIIU
UMEIOTCS JIpyTrue (GakTophl, CHOCOOCTBYIOIIME BOSHUKHOBEHUIO B HUX MOBPEKICHUN

B kaudecTBe HMCTOYHMKOB MNUTAaHUS YNPABISAIOIMIUX YCTPOMCTB, KaK MPaBHIIO,
WCIIOJIB3YIOT PACIPEACIIUTEIbHBIE MUTHI CHUCTEMBI 3JIEKTPOCHAOKEHUS aBTOMATH-
3UpyeMoro o0bekTa. VICTOUHMK TMUTaHUs JOJIKEH UMETh JOCTATOYHYIO MOITHOCTh H
obecrieunBaTh TpeOyeMoe HAMpPsHKEHUE Y AJNEKTPONpueMHUKOB. CreayeT pa3aensTh
nutaHue pABuratenbHoM Harpy3ku CAY H  cXeM KOHTPOJIbHO-U3MEPUTEIIbHBIX
puOOPOB U CpeaCTB aBToMaTu3aluu. Eciau obecnieunTs nepeyrcieHHbie TpeOoBaHUs
HEBO3MOXXHO, B CXE€MaX MUTAHUS MPEAYCMATPUBAIOT CIEIUAIBHBIE MEPBI, HAIIPUMED
MOBBINICHNUE, CTAOMIIM3AIIUUIO HATIPSHKEHUS U T. .

CxeMbl TUTaHUs pa3palaThIBAIOT TIOCIE TOTO, Kak 3aBeplieHa pa3paboTka
MPUHITUITHATBHBIX CXEM yIPABIICHUS U BEIOPAHBI BCE HEOOXOUMBIE SJIEMEHTHBI. 3aTeM
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KJaccu(UIUPYIOT OJOKK M 3JIEMEHTHI 10 POAY TOKA M HaIpshKEHUIO nuTaHus. Bcee
JIEMEHTHl pa3OMBAIOT HA TPYIIbI, TPEeOyIONIUE TMUTAHUSA TOCTOSHHBIM WM
IIEPEMEHHBIM TOKOM, HAIPS)KEHUEM MNPOMBIIUIEHHOM, MOBBIIICHHON WM BBICOKOU
4acTOThI, OTHO(GA3HBIM WK TpeX(a3zHbIM. BeIensoT HeoOXoauMbIe HAPSDKCHUST U
TpeOOBAHMS K UX CTAOUIILHOCTH.

B o6uiem citydae uepTexxu cxeM MUTaHUs JOJKHBI COJEPIKATh:

1) muTaromue ceTu;

2) pacrpeaenuTenbHbIe CeTH;

3) ammapaTypy KOMMYTAIlii UICTOYHUKOB IMUTAHUS U TIOTPEOUTENICH DIEKTPO-
DHEPTUU;

4) annapaTypy 3allUThL;

5) npeoOGpa3zoBaTeNIn YaCTOTHI;

6) anmapaTypy NOHWKEHHUS (TIOBBIIICHHMS ), BRIIPSIMIICHUS U CTaOUITU3aIIUN
HaIpsHKEHUS;

7) annapatypy U3MEpEeHUsI U KOHTPOJIS;

8) Ha3BaHUE MOTPEOUTENEH;

9) o61re NOSCHEHUS U TPUIIOKEHUSI.

B mocnennee BpeMs Ha MpakTHKE MIMPOKOE MPUMEHEHHE HAIIeT MOIYJIbHBIN
OPUHIUI U3roTOBNIEHUs 0710KOB nuTanus. [Ipu 3ToM coOUpParoT ClieIyonue MOTYJIH:

- MOJ1yJIb BBIIPSIMUTEIICH;

- MOJ1yJib (PUIIBTPOB;

- MOJlyJIb CTaOMJIN3alIUY HAIIPSKEHUS;

- IOHWXXAIOIINKA TpaHchopmarop;

- I3MEPUTEIHHYIO U YIIPABIISAIONIYIO alllapaTypy.

['padmyeckuii MaTepuan CXeMbl MUTAHUS PACIIONATAIOT B JIEBOI CTOPOHE JIUCTA, a
TEKCTOBBI — B HIDKHEW 4acCTH JIMCTa U cripaBa. CxeMy 0J10Ka MUTAHKS BHIYEPUUBAIOT
TOJIbKO B BEPTUKAJIBLHOM M300paKeHUH 1[ENed, TO €CTh BHU3 OT MUTAIOUIUX JIMHUK J10
noTpeduTeNneil, noJ KOTOPhIMH PACIIONAraloT TAOIHILY MOSCHSAIOMUX HAAMUCEH.

BbIBOP U PACUET TEXHUYECKUX CPEJICTB ABTOMATUKHA
(10 % ot o6Bema)

[Ipu npoektupoBannu CAY CelnbCKOXO3SMCTBEHHBIMU TEXHOJOTHYECKUMU
nporeccaMi HEOoOXOAMMO HCIONIb30BaTh, KaK MPaBUIIO, CEPUIHO BBITYCKAEMBbIE
npuOOpkl, CpelcTBa aBTOMATUKM U MHUKPOIIPOLIECCOPHYIO TEXHUKY. BpiOop amnma-
paTypsl yOpaBlIEHUS, KOHTPOJIS, CUTHAIU3ALMM, 3alIUThl U OJOKUPOBKH OCYILECT-
BIISICTCS 110 CJICAYIOLIUM YCIIOBUSM:

- BIOpaHHas anmnaparypa J0/DKHA B [IOJIHOM Mepe Y OBIETBOPATH (DYHKLIHO
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HaJIbHBIM TPEOOBAHUSAM U PEKUMY YIpaBJIeHUs (py4HOI, aBTOMaTUUECKUM );

- HOMHHAQJIbHOE HANpsHKEHHE, CUJIa U POJ TOKA JOJHKHBI COOTBETCTBOBATH
pacueTHBIM 3HAYCHUSIM;

- YUCJIO TIOJIOCOB U MOPSIOK UX BKIIIOUEHUS, HATMYHE OJOK-KOHTAKTOB M UX

UCIIOJIHEHUE JTOJIKHBI COOTBETCTBOBATh PACUETHBIM,;

- KOHCTPYKTHBHOE MCIIOJIHEHHE aIlllapaToB JOHKHO COOTBETCTBOBAThH YCIOBUSIM
Cpelibl;

- 3AIIMTHBIE aNMapaThl JOHKHBI 00ECIIEUnBaTh HAIEKHYIO 3aIIUTY LIeTen
yIpaBICHUS U PUHIUI CENEKTUBHOCTH.

Hcxoas u3 mepeyucleHHbIX YCIOBUM, COCTAaBISIETCS TEXHHUYECKAs XapaKTepu-
CTHKa ammapaTrypbl, a 3aTeM [0 Karajoram BbIOMpAeTCsl COOTBETCTBYIOIIMNA THII
yCTpPOMCTBA, PEKOMEHIOBAHHOIO JUIsl UCIIOJIB30BAHUS B CEIbCKOM XO3slcTBe. Tex-
HUYECKasl XapaKTEpUCTUKA Ha anmaparypy COCTaBJISIETCS HAa OCHOBAHMU (DyHKLHO-
HaJIbHOM CXEMbl aBTOMAaTHU3allMM TEXHOJIOTMUYECKOI0 MpoLecca U MPUHLMIHNAIBLHON
AJIEKTpUYECKO cxeMbl. [Ipu 3TOM JOJIKHBI OBITh NMPUHATHI BO BHUMAHUE PEKUMBI
paboThl TEXHOJIOTUYECKOTO 000PYAOBAHUSA: HOPMAIbHbBIN, PA3TOHHBIN — BBIBEJICHUE
HAa HOPMAJBHBIA PEXUM MM OCTAaHOBKAa MpOLECca, aHOPMAJbHBIA — HapyIICHHE
HOPMAaJBHOTO XO/a MPOLIecca, aBApUIHHBIA — MPU OIIUOOYHBIX JEHCTBUSAX MEPCOHATA
WIM HapYUIEHUH 3JIEKTPOCHAOKEHUSI.

Hanpumep, TepMOpEryasiTop B NPUHIMINAIBHON CXEME YIPABJICHUS BBITSHKHON
BeHTWIIMEeN «Knumar-4» nomkeH obecneunBarh ctyneHdatoe (¢ audpepeHimanom
1... 5°C) BK/IIOUYEHHUE U OTKIOYEHHUE TPEX IPYII BEHTHIATOPOB Ha LIKAJE TEMIIEPATYP
ot 10 1o 20 °C. B cinyuae npekpaiieHus TerI0CHa0KeHUs 0JJHa TPyIa BEeHTUISTOPOB
JOJKHA TIPOAOJDKATh pabOTy HE3aBUCUMO OT TemrepaTypsl. [Ipu moxkape BeHTUIISILIHS
JOJKHA OTKIFOYUTHCS MOJHOCTBIO U T. .

Breibop anmapaTypsl Ha apyroe HampsbKEHUE MPOM3BOAMUTCS TOJIBKO B Clydae
OTrpaHMYEHUS] TEXHUUYECKHUX BO3MOKHOCTEH. IIpu 3TOM yCTpONCTBO WM MapameTpsl
OJl0Ka NUTaHUSA JOJDKHBI OBbITh CKOPPEKTHpOBaHbl. Pojx Toka (IIOCTOSHHBIN, Iie-
pEMEHHBIN, OJHO- WM Tpex(a3Hblil) BEIOUPACTCS TaK K€, KaK M HaNpsHKEHHUE, I10
HOMMHAJIaM HMCTOYHHMKA MHUTaHUA. YMCIO MOJMIOCOB KOMMYTHUPYIOIIMX ammapaToB U
NOPSAZOK MX pabOThl OMPENEISIOTCS B PE3yJbTaTe MOJCYETa KOJUYECTBA TMOAKIIO-
YeHHBIX K HUM (YHKIMOHAJIBHO Pa3JEICHHBIX LIeNed MpsIMOro U WHBEPCHOTO IO-
psaka. Jlns MHOTOMO3UIIMOHHBIX MepeKyovaresiell pe3yabTaThl 3TOTO IojcYeTa
CBOJAT B Jauarpammy. XapakT€pUCTHKa Cpelbl AaeTcs AJs TPyl ammnaparoB, yc-
TAQHABJIMBAEMbIX B TEX WJIM MHBIX MecTax WM B mkagax. [Ipubopsl u ammaparsl,
YCTaHaBIMBAaEMbIE 110 MECTY, MOJBEPrarOTCs BO3JICHCTBUIO OKpPYXKaroIleW cpebl
(BuOpaiuu, MECTHBIX TeMIepaTypHBIX MOJel, Biard u T.A4.). i mkadoB npuHu-
MAaIOTCSl YCJIOBUS MIOMEIICHH, TJie OHU YCTAHOBIICHBI, a JJIsi MPUOOPOB U anmnaparos,
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YCTaHOBJICHHBIX BHYTPH INKa(dOB, NPHUHUMAIOTCS YCIOBHS, COOTBETCTBYIOIIUE
WCITOJTHEHHIO TTKa(dOB.

OxapakTepu3yeM HEKOTOpble OCOOCHHOCTH IO BBIOOPY M pacueTy HaumOojee
pacIpoCTpaHEHHBIX TEXHUIECKUX CPEICTB.

Bb100p KOHTPOJIbHO-N3MEPUTEIbHBIX IPUOOPOB

[TomumoO ydeTa BBIIEIEPEUUCICHHBIX OOIIMX TpeOOBaHWI MpU BHIOOpE KOH-
TPOJIbHO-U3MEPUTENBHBIX MPUOOPOB HEOOXOAUMO MPUHUMATh BO BHUMAHUE YCIOBUS
KOHTPOJII M M3MEpPEHUs, pa3Mepbl M XapaKTep KOHTPOJIUPYEMOTO OOBEKTA,
paccTosTHUE MEXAYy TOUKOW M3MEPEHHUS M BTOPUYHBIM MPUOOPOM U MEXaHUYECKHE
Bo3nelicTBUsl. Kpome TOro, AOMKHBI OBITh BBIJEP’KaHbl TPEOOBAHMS MO TOYHOCTH,
YYBCTBUTEIHLHOCTU U MHEPLUOHHOCTH, a TAaKXK€ COOJIIOJICHBI YCIOBHSI OXPaHbI TPYJa.
HeobOxomumMo cTpeMuThCs MPUMEHTh YHU(DULIHMPOBAHHYIO ammaparypy (mpuOopsl
OJIHOM MH(OPMALMOHHONW CHCTEMBI, OJHOTO 3aBOJIa-M3TOTOBUTENS), YTO OOJETUYUT
00CTyKMBAaHUE CHCTEMbI U MO3BOJIUT COKPATUTh KOJIMYECTBO 3aMaCHBIX IPUOOPOB U
cpenctB aBToMaTWkKW. Ilpu BBIOOpE KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB
HE00XO0AMMO PYKOBOJICTBOBATHCS CIECIYIOUIUMU METPOJIOTUUECKUMHU MMOKa3aTEIIMU:

- JUTSl KOHTPOJISI U PEryJIMPOBaHUS TPOU3BOICTBEHHBIX MPOLIECCOB C BHICOKOM

CTEMEeHbIO TOYHOCTH CIIEAYET MPUMEHATh TpuOopsI kinacca TouHoctu 0,2 (1mo-
rpemHocTh + 0,2%) co cTaHIapTHOW IUPUHOU oIS 3anucu 250 mvm;

- JUISL U3MEPEHUS, pETHCTPAIK U PETYTUPOBAHUSA TEXHOIOTMUECKUX MPOIIECCOB,
JIOTYCKAIOIUX MPUMEHEHHE MPUOOPOB CpeIHEHl TOYHOCTHM H3MEpPEHHUs U 3alluCH,
HE0OXOIMMO HCIIOIB30BaTh MPUOOPHI Kiacca TouHoCTH 0,5 (morpentHocTs £ 0,5%) co
CTaHAAPTHOM MPHUHOU noJist 3anucu 160 mwM;

- 1711 MHEMOHUYECKUX CXEM, MyJIbTOB, a TAKK€ KOHTPOJISI U CUTHAJIU3allUU B
CHUCTEMaX aBTOMATHYECKOrO YIPaBJICHUSA, HE TPEOYIOIUX BBICOKOW TOYHOCTH,
PEKOMEHIYIOTCSI PUOOPHI Kacca TOYHOCTH | (morpemHocTs +1%) ¢ mupuHON Mo
3ammucu 100 mM;

- IIKaJbl TOKA3bIBAIOMIMX M CAMOIUIIYIINX MPUOOPOB BHIOMPAIOT TaKUM O0-
pa3oM, 4YTOOBI XapaKTEPHbIE 3HAYEHUS HU3MEPSEMbIX BEIMYMH YKJIAJbIBAIMCh BO
BTOPYIO MOJOBUHY WUJTU TIOCIIETHIOO TPETh IKAJbI; B HEKOTOPBIX CAy4asX AOMYCTUMO
UCII0JIb30BATh HECKOJIBKO MPUOOPOB C PA3HBIMU IIKAIAMH JJIs1 KOHTPOJISI OJJTHOM U TOM
K€ BEIUYMHBI TMPU Pa3HbIX pexuMax paboTbl (Hampumep, TeMIepaTyphbl
TEIUIOHOCUTENIS B CYIIMIIKaX IMPU Pa3HBIX PEKUMaX CYIIKH MPOTYKTOB).

[Tpu BbIOOPE KOHTPOJIBHO-U3MEPUTEIBHBIX MPHUOOPOB HEOOXOAMMO YUHTHIBATH
UX WHEPLUHOHHOCTb, KOTOPAsi JOJKHA OBITh 3HAYMTEIHHO MEHBIIE WHEPIHOHHOCTU
oObeKTa:

Tusm < (0,2...0,3) 1006 uTuzm <(0,2..0,3) 706,
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II€ Twsy U T 00 — BEIMYMHBI YUCTOTO 3amas3/blBaHUs KOHTPOJBHO -
U3MEPUTENLHOTO MpUOopa U 00bEKTa COOTBETCTBEHHO;

Tu3m u 7006 — MOCTOSIHHBIE BPEMEHU KOHTPOJIbHO-U3MEPUTEIHHOTO MPHOOpa
U 00BEKTa COOTBETCTBEHHO.

Br10op peryasitopos

B coBpemennbix CAY cenbCKOXO3MCTBEHHBIMA TEXHOJOTMYECKUMH ITPO-
L[ECCAMH HaXOIAT IPUMEHEHUE PETYIATOPHI KAK HENPEPBIBHOTO, TAK U ITO3UI[UOHHOTO
JIEHCTBUSI.

Cpenu perynsaTopoB HEMPEPHIBHOTO JEHCTBUS HaMOOJbIIEE PACHPOCTPAHEHUE
nonyuunaun nponopuuoHanbHbie (I1-), waTerpanpHbie (I-), mpomoplHHUOHAIBHO-
uHTerpanbuple uian usoapomusie (I1M-), mponopumonansHo-gUbGEpeHIMATBHBIC
(ITd-), a Taxxe NOPOMOPIMOHATIBHO-UHTETpAIbHO-TU(PEepeHIINaNbHbIE WU HU30-
npomMHble ¢ npeasapenueM (ITM/I-) 3akonsl perynupoBanus. Ha ceronHamHui 1eHb
M3BECTEH LIETIBIN P METOJUK MO BHIOOPY ONTHUMANBHBIX PETyIaToOpoB. OqHAKO BCEX
uX OOBeAUHSET HEOOXOAUMOCTh IPEIBAPUTEIBHOIO MAaTEMaTUYECKOTO OIMCAHMS
00BEKTOB aBTOMATHU3ALMU U 00S3aTEILHOCTh HAIWYMS MHPOpPMALMU O TpeOyeMbIX
IIOKAa3aTelsIX KauyeCTBa yIPABIICHHUS.

Hanomuum, ocHoBHBIME JocToMHCTBamH Il-perymsitopa sBASIOTCS OBICTPO-
JeiicTBie U OOJBIION 3amac YCTOMYMBOCTH Ipoliecca. biaromapst sTuM KadecTBam
pEeryisaTop MOXHO HCIIONB30BaTh B TeX CIy4asX, Korga B OOBEKTE€ OTCYTCTBYET
CaMOBBIpaBHUBAHUE U HAOIOAAIOTCS YacThle M PE3KHE BO3MYIIAIOIINE BO3CHCTBHUS.
B T10 xe Bpems Il-perynstopy npucyiie OCTaTOYHOE OTKJIOHEHHE (CTaTHYecKas
omunoOKa), YTO CHWXKAeT TOYHOCTh ympaieHus. K gocromHcrBam M- perynaropa
CJIETyeT OTHECTHU €0 TOYHOCTh, a TAKIKE BO3MOKHOCTh MUCIOJIb30BaHUS C O0OBEKTAMHU,
B KOTOPBIX JI0IIyCKAOTCS 3HAUUTEIbHbIE KosleOaHus Harpy3ku. Henocrarok

H-perynsaropa 3akiarodaeTcss B 3aMEIJICHHOCTH JEUCTBUA. B 3TOM CBA3M €ro
PEKOMEHIyeTCsI TPUMEHATh B OOBEKTaX C CAMOBBIPABHUBAHHMEM, HEOOJBIINM
3ana3IbIBAHUEM U TONYCKAOIIMX XOTh U 3HAYUTEIIbHBIE, HO B TO YK€ BpEMsI IIJIABHBIE U
penkue kosnebanus Harpy3ku. [IM-peryasTopel MOXKHO NPUMEHSTH AJ1s1 0OBEKTOB KaK
C CaMOBBIPAaBHHMBAHUEM, TaK U 0€3 HEro B TeX Clyyasx, KOrja He0OX0AUMa BbICOKas
TOYHOCTb PETyJIUpPOBaHUS MpU OOJBIINX, HO IUIABHBIX H3MEHEHUSAX HarpysKu.
ITI-perynaropsl MOryT UMeTh MO0 IpsAMOE, MO0 00paTHOE MpeBapeHUE, TO €CTh
CUTHAJI Ha BBIXOJIE PETYJISTOpPA MOKET COOTBETCTBEHHO JTHMOO OmNepekaTh BXOAHOM,
anbo otcraBaTh OT Hero. IIJl-perynaropbl NPOMBINIIEHHOCTh BBIYCKAaE€T B BHUE
CHEIMAIbHBIX MPHUCTABOK, MPEAHA3HAUYEHHBIX JUI YMEHBIICHHS KOJICOaHUM W
YCKOpeHHUsl 3aTyXxaHui mepexoHbix nporeccoB B CAY. JIiist 00BEKTOB ¢ OOJIBIION
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IOCTOSIHHOW BPEMEHM PEKOMEH]IYETCSl IPUMEHSTh OJIOKU C MPSMBIM IIPEABAPEHUEM, A
JUIE OOBEKTOB C MaJIOM MOCTOSHHOW BpeMeHu — ¢ oOpatHbiM. [IW]/[-perynstops
pPEKOMEHJIyeTCsI MPUMEHSITh Ha OOBEKTaX, HEe JIOMYCKAIOIIMX CTaTUYECKOU
HEPABHOMEPHOCTH. Y TakUX O0OBEKTOB Harpy3ka MEHSETCs 4acTo U pe3ko. [Ipu sTom
00BEKTHI MOTYT UMETh 3HAUNTENIBHOE 3aIla3/IbIBaHME.

Bb1OpaHHBI 3aKOH PETyJIMPOBAaHMsS, a CIEAOBATEIbHO, U PErYJISATOP JOJIKHBI
o0ecreunTh OAMH U3 TUIOBBIX MEPEXOAHBIX IMpoleccoB. ONHAKO B 3aBUCUMOCTU OT
3HAQYECHUM I1apaMETPOB HACTPOMKH PEryisaTOpa KOJWYECTBEHHBIE I10KA3aTEIU
pexxumMoB pabotel CAY Moryt ObiTh pasHbiMU. [lO3TOMY cCleayromuM 3Tarnom
IPOEKTUPOBAHUS SIBISIETCS pacdeT KodPPUIMeHTa nepeaadn, BpeMeHH U30poMa U
BPEMEHH IIPEABAPEHNUS PETYIIATOPA.

XapakTep MEPEeXOJHOr0 IMPOLEecca HEJIMHENHBIX CUCTEM C MO3HIMOHHBIMHU pe-
T'YJISTOPaMH ONPENEISAETCS CTaTUYECKOM XapaKTEPUCTUKOM PEJIEHHOro 3JIEMEHTa, a
TaKk)K€ BHJIOM OOBEKTa (CTATMUECKHUH, acTaTUYECKHUM, C 3ama3jplBaHueM, Oe3 3a-
nasaeiBanus). Ecou B npoektupyemoin CAY ucnonb3yercs ABYXINO3ULUMOHHBIN pe-
TYJSTOP C TUCTEPE3UCHON CTaTUYECKOM XapaKTEPUCTUKOMN, a OOBEKT aBTOMAaTH3AIIH
o0JnasiaeT MHEPLUHUOHHOCTHIO, TO yIpaBiseMas BEIMUYMHA MOXKET HAa4aTh U3MEHSTHCS
0 IepuoaUYecKoMy 3akoHy. B 3Tom cioywae B cucreme oOpa3yercs aBTo-
K0JIe0aTENbHBIN PEKUM, ITapaMEeTPbl KOTOPOro MoJyIexkaT pacueTy. UToObl MOBBICUTH
TOYHOCTh paboTel CAY, B KOHTYp peryjaupoBaHusi BBOAAT AupdepeHuupyromme
JIEMEHTBI, & PEJICUHBIA PETYJIATOP OXBAaThIBAIOT WHEPLUUOHHOW I1OJIOKUTEIBHOU
oOpaTHO¥H cBs3b0. ClenaTh 3TO MOXKHO cienyromumM odpa3zom. Eciin B cxeme nmeercs
JNaTYUK, PEarupyrouui Ha OTKIOHEHUE YIPABISEMON BEJIMYUHBI, TO IOMUMO HETO B
CXEMy BKJIIOYAKOT [JAaT4ydK, pPEarupyromMi Ha CKOPOCTb 3TOr0 OTKJIOHEHUS.
CyMMapHbIii CUTHAN JOJDKEH IMOMacTb B PEryjsiTop, M OH cpabaTbiBaeT ¢
yIpexaACHUEM, KOMICHCUPYsI BIUSHUE 3aIa3/IbIBaHUs OOBEKTA.

Bb10op 1aTynkoB

K matuukam CAY npembsBisioT cienyroniye TpeOOoBaHUS: JTUHEHHOCTh U OJI-
HO3HAYHOCTh CTAaTUYECKON XapaKTEPUCTUKH (JoMycKaeMasi HETMHEHHOCTh He A0/HKHA
npeBbimath 0,1...3%), BBICOKME UYYyBCTBUTENIBHOCTh (KPYTH3HA) W pa3pelaromias
CIOCOOHOCTh, CTAa0MJIBHOCTh XapaKTEpPUCTUK BO BpPEMEHH, OBICTPOJIECHCTBUE;
YCTOMYMBOCTh K XHMHUYECKHM BO3JECHCTBHUAM KOHTPOJIHMPYEMOM M OKpYKarollen
cpensl (mepBUYHBIE PEe0Opa30BaTENN 3aKIIIOUEHBI B 3aIIUTHBIE 000JI0YKH), BHICOKAS
Neperpy304Hasl CHOCOOHOCTh; B3aUMO3aMEHSEMOCTh OJHOTUITHBIX YCTPOMCTB,
MUHUMaJbHOE OOpaTHOE BIMSHUE HA KOHTPOJUPYEMBIH MapameTp; YHAOOCTBO
MOHTaXXa U 00CITy>KHBaHUSI.
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Kak npaBuio, gaT4uk BIOMpArOT B JiBa dTana. Ha mepBoM aTare onpenesnstoT
Pa3HOBHUIHOCTH JaTYMKA MO POAY KOHTPOIHPYyEMOTO mapamerpa. Ha BTopoMm stare,
Kor/1a BeIOpaHbl Bee aneMeHThl CAY, 1o KaTtanory HaxoaaT TUnopasmep naruuka. [pu
TOM JIaTYUK PEKOMEHIYeTCs TOoM0upaTh TakuM O0O0pa3oM, 4TOOBI H3MepseMast
BEJIMUYMHA Haxoawiach B mpexaenax 1/3..2/3 nauanazona ero usmepenus. Ocoboe
BHHMaHHE HEOOX0AMMO o0paniaTh Ha OBICTPOICHCTBUE (MHEPIIMOHHOCTD) JaTYMKOB.

BblﬁOp HCITOJTHUTECJIBHBIX MEXaHU3MOB

B cenbCKOXO03SMCTBEHHOM MPOM3BOJACTBE HAMOOJbIIEE PacCIpOCTpaHEHUE IIO-
JYYUIIU SJICKTPUUECKUE UCTIOTHUTEIBHBIE MEXaHU3MbI, KOTOPBIE MTOAPA3ACIISAIOTCS Ha
AJIIEKTPOMArHUTHHIE (COJICHOUIHBIC TTPUBO/IbI) M 3JIEKTPOJIBUTATEIIHHBIE.

ConeHougHbIE TPUBOIBLI YIPABISIIOT PA3IMYHBIMU PETYIUPYIOIIUMU U 3a-
MOPHBIMU KJIallaHAMU, BEHTUJISIMU U 30JIOTHUKAMH, PAOOTAIONUMHU TI0 JTUCKPETHOMY
OPUHITUITY «OTKPBITO-3aKPHITO». MX BBIOOpP CBOAUTCS K pacueTy KaTyIIKH
AJIEKTPOMArHuTa MO HANPSHKEHUIO W PAa3BUBAEMOMY TATOBOMY YCWIHIO. DJEKTp O-
JIBUTATEJIbHBIE HCIOJHUTEIbHBIE MEXAHU3Mbl MOAPA3JACIAT HA OJHO- U MHOIO-
o6opoTHbIe K 01HOO00POTHBIM OTHOCATCS MexaHu3Mbl Tuna MOOb, MDOK, JIP- M,

AP-1M, NM-2/120, UMTM-4/2,5 u napyrue, a K MHOrOOOOPOTHBIM —
MEXaHHU3Mbl BpAIIATENIbHOTO JeicTBUs Tuna MOM, nBuUratrenu NmOCTOSIHHOTO TOKa
tunia MU.CII, ITIM, acuaxponnsie aByxdazubie neuratenu tuna JJH/, AT, AT u
T.1. Ecnu X071 3anopHO-perympyommux OpraHoB MPSMOJIMHENHBIN, TO IPUMEHSIOT
MCIOJIHUTEbHbIE MeXaHu3Mbl Tuna MOII.

Oco6eHHOCTh OHOOOOPOTHBIX HCIOJHUTEIBHBIX MEXaHU3MOB 3aKJIFOYAeTCs B
TOM, YTO BBIXOJIHOW Bajl MPOBOPAYMBAETCSI C MOCTOSAHHON CKOPOCTBHIO HAa YroJI, HE
npesbimatommii 360° . Tak, Hanpumep, 111 Mexanuzma tuna MO0-4/100 makcu-
MaJbHBIM yroj NOBOPOTa BBIXOJHOIO Basia coctasiseT 90 wim 240° [10].

DNEKTPOABUTATEILHBIE HWCIIOJIHATEIBHBIE MEXaHU3Mbl BBIOMPAIOT B 3aBUCH-
MOCTH OT 3HAUYE€HUS MOMEHTa, HE0OXOIMMOTO JIJIsl BPAIICHHsI TOBOPOTHBIX 3ACTIOHOK:

M; = k/(M,+M7y),

/1€ K - K03hOUITUEHT, yYUTHIBAIOIIUN 3aTHKKY CAIbBHUKOB M 3arPsI3HEHHOCTh

TpyOomnpoBoja, x = 2...3.

Mp - peakTHUBHBIII MOMEHT, 00YCJIOBJICHHBIN CTPEMJICHHEM MTOTOKA BEIIECTBA

3aKPBITh 3aCIIOHKY;

M; - MOMEHT TpEeHUS B OIIOPax.

B cBoro ouepenp

Mp = 0,07 APpoDy?, rne APpo — niepenaj JaBjIeHUs Ha 3aCIIOHKE
(pexoMeHyeTCs TIpU pacyeTe

npuHUMaTh APpo, paBHBIM U30BITOYHOMY JIABJICHUIO TEPE] 3aCIIOHKOMN );
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D, — nuamMeTp 3aCJIOHKH.

MoOMeHT TpeHus B ONOpax:

M, =0,785Dy Pu A,

rae P, — u30bITOuHOE JaBIeHHE Mepe ] 3aCIOHKOM;

7w — PAJNYC IIEHKH Bajia 3aCIIOHKU;

A — xoadduiment Tpenus B onopax, A=0,15.

HeoOxoaumo crieuTh 3a TeM, 4TOOBI MOMEHT BpallleHHs Ha Bally BBIOMPAEMOTo
UCTIOTHUTEIILHOTO MeXaHW3Ma ObUT HE MEHbBIIE MOMEHTa, HEOOXOAUMOTO IS
BpAIllCHHUs 3aCTIOHKH.

Bb100p peryiMpyomux opraHon

[To mpuHIMITY BO3AEMCTBUS HA OOBEKT PErYIUPYIOIINE OpraHbl MOAPA3IEISIOTCS
Ha Jpoccelupyrone u aosupyromue. Tak, npu peryJinpoBaHUM NOTOKOB Ta3a H
KHUJKOCTEH MPHUMEHSIOT Pa3UYHbIE JAPOCCEIbHBIC 3aCIOHKH, KJIAlaHbl, MUOEephl U
T.A., @ NPU PETYJIUPOBAHUHU PACX0OJa CBHIMYYUX MaTEPUAIOB — Tapeibyarble M
CKpEOKOBBIE MUTATENH, CEKTOPHBIE 3aTBOPHI, 103aTOphl M T.1. B 3aBHcHMOCTH OT
KOHCTPYKTHUBHBIX OCOOCHHOCTEN KaXIbli PErYIUPYIOLIUNA OPTaH MOKHO ONPEIEIUTh
TpEMsI KAYECTBEHHBIMU NTOKA3aTEIISIMH:

- IPOIYCKHOU crOCOOHOCTHIO Ky

- NPOIYCKHOW XapaKTEPHUCTUKOM, yCTAHABIMBAIOIIEN 3aBUCUMOCTD ITPOIYCK

HOi criocobHocTH K, oT mepemerienust S 3aTBopa MpH MOCTOSHHOM IEpernajie
JABJICHUS;

- pacxoJHOM XapaKTePUCTUKOH (3aBHCHMOCTHIO B pa00YMX yCIOBUSIX OTHO

CUTEIILHOTO Pacxo/a m Cpepl OT CTEMEHHN OTKPBITUS PETYJUPYIOLIETO OpraHa: i
= 01/Omax TIEe Q; — pacxon Cpelibl, P HEKOTOPOM MOJIOKEHUH PETYIUPYIOLIETO
oprana; Qmax — pacxoJl Cpeibl IPH MOJTHOCTHIO OTKPHITOM PETYJIHUPYIOIIEM OpPraHe)

[Tpu BBIOOpE peryaupyroilero opraHa B epByr0 o4epeib HEOOXOAMMO OLICHUTh
€ro PacxXOJHYI0 XapaKTEpUCTUKY, KOTOpas sl OOJIBIIMHCTBA aBTOMAaTHYECKHX
CUCTEM JIOJKHA OBITH JIMHEHHOW M OJHO3HAYHOU. DTO TpeOOBAHKE OTIPEIETISETCS TEM,
YTO TAHI€HC yIJla HAKJIOHA KacaTelIbHOM K PACXOJHOM XapaKTEpUCTUKE DPABEH
K03 PUILIMEHTY nepeaadn peryIupyrolero oprasa.

N3BecTHO, 4TO KO3PPUIIMEHT nepenayn pa3oMKHyToil CAY MOXKHO IPeICTaBUTh
MIPOU3BEAECHUEM:

Kpc =KpKpoK,

rae K, — ko3 dunment nepenaun perynaropa;

Kpo — k03¢ dunmenT nepeaaun peryaupyromiero oprasa;

K — ko3 punment nepenaun OCTaTIbHBIX 3JIEMEHTOB pa3oMKkHyTOl CAY.
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ITpu npoextupoBanuu CAY perynsatop noaoMparoT ¢ TakuM 3HaueHueM K, npu
kotopoM K, Oyzmer ontumansHbiM. KomneHcupys BO3MyILEHHE B CHCTEME,
PETYIUPYIONMINK OpraH OyJeT 3aHUMaTh pa3InyHbIe mojoxkenus. Eciau ero pacxoaHas
XapakTepUCTUKa JHUHENHasA, TO K= const, m mpu BceX pexUMax KadecTBO
peryiaupoBaHusi OyJaeT onTUMalbHbIM. Ecnu e pacxojHasi XapakTEpUCTHKA PeEry-
JIMPYIOILIET0 OpraHa HeJIMHEWHAsl, TO 3TO TPEeOOBAaHKE BBITIONHITHCS HE OyieT. B cBsizu
C ATUM 0co0ble TpeOOBaHUS MPEIBSABISAIOTCS K KHUHEMAaTHUKE COYJICHEHHUsS pe-
T'YJIUPYIOIIET0 OpTaHa ¢ UCIIOJHUTENIbHBIM MeXaHu3MoM. Ee moaouparoT Takoil,

9TOOBI KOMIICHCHPOBATh HEJIMHEWHOCTh PACXOJHON XapakTepUCTHKU. J[pyroit
ne(eKT pacXoIHON XapaKTEPUCTUKH PEryIUPYIONMIETO OpTraHa, KOTOPHIA TakKe He-
00XOIMMO YYUTHIBATh MPU TPOCKTHPOBAHUM CUCTEM aBTOMATHKU, — €€ HEOJHO-
3HAYHOCTh, HOCSIIASl TUCTEPE3UCHBIN XapakTep. [[puunHON 3TOro SBIAIOTCS 3a30PBbl.
JlomyckaeTcsi TuUcTepe3uc ¢ wmupuHOM mnerin He Oonee 3.5 % pabouero xoja
PEryJIMPYIOLIETO OpraHa.

AHAJIN3 IMUHAMUYECKHUX CBOMCTB CAY (10 % ot 06bema)

B Hauane BBINOJIHEHUS HACTOSIIETO paszzesia HeoOXoauMo cpopMyIupOBaTh
nenb npexacrosiuie padotel. [lo cymiecTBy, 3/1€Ch BO3MOXHBI TOJBKO JBa aJlbTep-
HAaTUBHBIX BapHUAHTA.

Bo-nepBbiX, pacdeT MOXKET HOCHTh MPOBEPOUYHBIN (MM aHATUTHYECKHIl) Xa-
pakTep, MpH KOTOPOM Ha OCHOBE (yHKIMOHaIbHOU cxembl CAY cocraBisieTcs ee
CTPYKTypHasi CX€Ma, a 3aTe€M OHa IOABEPraeTrcs BCECTOPOHHEMY HCCIIEIO0BAHMIO.
Br16upas 3TOT BapuaHT, HEOOXOJUMO IOMHHUTB, uTO aHaIu3 CAY Ha y/10BIETBOpEHUE
TpeOOBaHUAM K YCTOMYMBOCTH U Ka4eCTBY paOOThI NOTPEOYET HATMYMS MHPOPMALU
000 BCEX 3BEHBAX CTPYKTYpHOH cXeMbl. IIpy 3TOM HYKHO 3HAaThb HE TOJBKO
(GyHKIIMOHATbHbIE Ha3HAYEHHUS] U OCOOCHHOCTH 3BEHBEB, HO M UX CTATUYECKHE U
JUHAMHYECKHE XapaKTepUCTUKHU. W ecu cTaTMueckue XapaKTepUCTUKH MOTYT OBITh
IpEeJCTaBlICHbl B BUAE TpadUKOB, TO AJS 3aJaHUsA JTUHAMUYECKUX XapaKTEPUCTUK
notpedyrorcs AuddepeHnraibHble ypaBHEHUS WK epeJaTouHble (QYHKIUH.

Bo-BTOpBIX, pacueT MOXKET ObITb NPOEKTHbIM (WM cHHTeTHYeckuMm). I[lpum
BBINIOJIHEHUH TOrO pacyeTa HEOOXOIMMO pacrojarate TOUHOH HHPOpMaLUEN TOIBKO
00 OOHOM 3BEHE CHCTEMbl — OOBEKTE aBTOMATH3allMM, a TaKXe YMETb
chopMynupoBaTh TpeOOBaHUS K MTOKa3aTeNsiM kauecTBa npoektupyemoit CAY. Jlanee,
NOJIB3YSICh  OAHOM W3 MHOTOYHUCICHHBIX METOAMK, HEOOXOJUMO MOoA00paTh
(paccunTaTh) MAaTEMATHYECKHE OIMCAaHUS YNPABIAIOIIETO YCTPOWCTBA U €ro Co-
CTaBHBIX YacTed. 3aBepIIaeTCs pacyeT BBIABICHHEM ONTUMAJIbHOTO 3aKOHA yIpaB-
JEHMSI, PEaTU3yeMoro peryiasTopoM. Mcrnonb3yss CHHTETMYECKMM METOJ pacuera,
MOKHO M30€KaTh pHUCKa MOJY4YEHUs HETaTUBHOIO pe3ysbTara, KOTOPBIA BCeEraa
UMEETCsI IPU aHATUTUYECKOM MOJIXOJIE.
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HanomMHuM OCHOBHBIEC ATanbl pacucTa.

AHAJIUTHYCCKUH MOIXO0

Cratrueckne XapaKTepUCTHUKH 3BEHBEB 3aJal0Tcsi Tpaduyecku. 31ech HeoO-
XOIUMO OOpaTHTh BHMMAaHHE Ha JIMHEHHOCTh ATHX XapakTepuctuk. Eciu xapakre-
PUCTUKH JIMHEWHBI, JUISI UX MATEMaTUYECKOTO ONUCAHUs JIOCTATOYHO YpaBHEHUI
IPSAMBIX WM KO3(P(GUIIMEHTOB Tiepemnaun. Eciu XapakTEepUCTHKW HETWHECHHBI, He-
00X0IMMO MPEANPUHATH MEPbI K UX 0OOCHOBAaHHOW JIMHEApU3aI[UU UITU CMUPUTHCA C
HEJIMHEHHOCThIO U BBIOpATh MATEMAaTHYECKUH S3bIK JUJISI UX OMUCAHMS. DTO MOTYT
ObITH Z-, W-TIpe0Opa30BaHMs WJIM JAPyrue MaTeMaThyeckue si3blku. Eciu B cucreme
UMEIOTCSI SIBHO BbIp@)KCHHbIC HEJIMHEWHBIC 3BEHBS, a JPYrue €€ 3BEHbs 001aJaroT
WHEPLHUOHHOCTHIO, TO B TaKOH CHCTEME BO3MOXXHO OOpa30oBaHHE aBTOKOJICOAHUI.
Torna nanpHEHIINI pacdeT Oy1eT CBOAUTHCS K aHATIM3Y 3THX aBTOKOJICOAHUMN, TO €CTh
K OIPENEIICHUIO UX aMIUTUTY/Ibl U YaCTOThI. 3J1€Ch MOKHO BOCIIOJIb30BaThCA METOOM
rapMOHUYECKOW JIMHEApPU3allMK, a U1 HECJIOXKHBIX THUIOBBIX COYETAHUU
XapaKTEPUCTUK JIMHEUHBIX Y HEIMHEUHBIX 3BEHbEB — IOTOBOM TaOIHIICH.

[Ipn u3BecTHBIX mepenaTouHbix QyHKIUsAX 3BeHbeB CAY M cxemMe ux coeau-
HEHUs CIEJYeT OIpEAeNUTh 00llee MaTeMaTHYeCKOe OMHMCAHHE CUCTEMBI (mepesa-
TOUHYIO (PYHKIMIO). 3aTeM, MOCTPOUB JIOTAPU(PMUUYECKYIO YACTOTHYIO XapaKTepu-
CTUKY WJIM BBIJCIUB XapaKTEPUCTUYECKOE YPABHEHHME W BOCIIOJIb30BABIINCH CIIE-
[UANTBHBIMU KPUTEPUSIMHU, HEOOXOAUMO ompeaenuTs yctoiunBoctb CAY. Ilpu He-
JOCTHKEHNH YCTOMYMBOCTH B PE3YJbTATE IMEPBUYHOIO pacdyeTa MOXKHO IONBITATHCS
MOJIYYHUTh JKEJIAEMbI PE3YyJIbTaT MapaMETPUUECKON KOPPEKLIUEH .

Hocturnys ycroitunBoctu CAY, cielyeT MepexoJuTh K OLICHKE KayecTBa €€
paboThl. 371€Ch MOXKHO MOPEKOMEHJIOBATh MOCTPOEHUE KPUBOW MEPEXOAHOr0 MpOo-
Hecca ¢ MOCHEAYIOIIUM ONPENEICHUEM COOTBETCTBYIOIIMX MoKa3arened . OLeEeHKYy
kayecTBa padoTel CAY MOXHO MpOHM3BECTH U MO KOdPduieHram omuboK B
YCTAaHOBHUBLIEMCS PEXKHUME, II0 CKOPOCTH M II0 YCKOpeHuro . M BHOBb Ipu
HEJIOCTIDKCHUH TpeOyeMbIX IMOKa3aTenel HeoOXoauMo mpuberath K mapameTpude-
CKOM WJIM CTPYKTYPHOU KOPPEKILIUU.

CHuHTeTHYECKHI MOIX0/

3naueHust TpedyeMbIX MokazaTenel kadectBa paboTsl CAY ompenensiorcs u3
TpeOOBaHUIl TexXHOJOrM4eckoro mpouecca. [lanee, 3Has nepenaToyHyr (QyHKIHIO
o0BbEKTa aBTOMATH3alMU, NOJOMpaeTcs IepenarodyHas (QYHKIMS ONTUMAaJIbHOTO
YIPABISIOLIETO YCTPOUCTBA. DTO MOXKHO ClEJaTh AaHAJTUTHUYECKH , 337aBasicb MEpPOil
riryOuHbl onTuMu3anuy. C HENbo YIpoIEHUs BBIOOpa ONTHMAaIbHOTO YIIPABJISIOIIETO
YCTpOMCTBa ISl OJTHOKOHTYpHOM aHanoroBoid CAY mo M3BECTHON mnepeaaTOuHOM
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GbyHKUMH OOBEKTa aBTOMATU3ALMM W 3HAYEHUSIM JIOMYCTUMBIX KO3(P(HUIIMEHTOB
OIMMOOK MOKHO BOCITOJI30BATHCS TOTOBOM TaOMUIIEH . YUUTHIBAS, YTO YIPABIISIOIICE
YCTPOMCTBO COCTOUT U3 PsiJia JIEMEHTOB (HAIPUMED, MOCIEA0BATEIBLHO COCTMHEHHBIX
JaTyuKa, peryiasiTopa, UCIOJIHUTEIRHOTO MEXaHW3Ma W PEryJIMpyIoIIero OpraHa),
MOJIYYCHHBI ~aJITOPUTM  YOpPaBICHUS HEOOXOAMMO TMPUBECTH K COOCTBEHHO

perymisTopy:

Wper.onT(P):Wyy.OHT(P)/W;[aTLI.(P)WH.M.(P)Wp.o.(P)

PA3ZPABOTKA IYJITOB 1 IIUTOB YIIPABJEHUSL. BLIBOP
IMPOBOJIOB Ml MYCKO-3AIIATHOM ATIMTAPATYPHI (10% ot 06bema)

CpencTBa KOHTPOJISI, CATHAIA3AIUN U YIIPABICHUS Pa3MENaloT B CIICIIMATBHBIX
IIUTaX U MyJbTaX, YTO MO3BOJISIET HE TOJIBKO CKOHIIEHTPUPOBATH MX B OHOM MECTE, HO
U TPEJOXpPaHUTh OT BPEAHBIX BO3JCUCTBUU. Amnmaparypy B IIUTaxX W IyJbTax
pa3MenaroT Ha IMOBOPOTHBIX paMax, yCTaHABIMBAEMBIX BHYTpPH M Ha (hacagHbIX
MaHEeIsX.

[Tpu BBIOOpE THMA MIMTOB, MyJTOB U MECTAa WX YCTAaHOBKH CIIEyeT PYKOBO-
JICTBOBATHCS CIICAYIOIIAM:

- TIaHEJbHBIC ITUTHI TTPETHAZHAYCHBI JJISI yCTAHOBKHU B B CIIEITUATBHBIX IIATOBBIX
MOMENICHUSAX (IIUCTIETYEPCKUX, aNMapaTHbIX W T I.) C JOCTYIIOM TyJa TOJIBKO
00CITyKMBAIOIIETO TIEPCOHANIA;

- mKapHBIC MUTHI MPEIHA3HAYEHBI ISl YCTAHOBKM HEMOCPEACTBEHHO B MPO-
W3BOJICTBEHHBIX IOMEIICHHUSX;

- WCTIOJHEHHE IUTOB W MYyJIHTOB, & TaKXE ammapaToB U MPHOOPOB, yCTaHaB-
JMBAGMbIX Ha HHUX, JOJDKHO OTBEYATh YCJIOBHUSM OKPYXKAIOIIEH Cpeabl Tpo-
W3BOJICTBEHHOTO WJTM IIIUTOBOTO IMTOMEIICHUSI.

Jlyst onipeiesiennst pa3MepoB MIUTOB U MYJILTOB HEOOXO0IUMO:

- YTOYHHTH BHJ, KOJIMYECTBO M pa3Mephbl YCTAHABIMBAEMOW B KaXKIOM IIUTE
(mynbTe) anmaparypsl;

- pacrpenenuTh NPUOOPHI, armapaThl IO MOHTAKHBIM MTAHEJISM IIUTA (IIyJIbTa);

- COCTaBUTh CXEMY pa3MEICHHsI KaXI0H MOHTaKHOW MaHEIU C yU4eTOM TPaBHII
pacmoioKeHHs TPUOOPOB U aIMapaToOB, a TAKKE MOHTAXHBIX TTPOMEKYTKOB;

- TI0 MaKCUMaJbHBIM pa3MepaM MaHeliel BhIOpaTh TpeOyembie pa3Mephl MIUTa
(mynbTa).

B Hacrosimiem pasfene mpoekTa HeoOXOAMMO MPOBECTH ACTAIbHBIA BHIOOD (110
CXeMaM pa3MeIIeHHUs TI0 BCEM TIaHEeNsM) OCHOBHOTO ImuTa (MyJibTa), a Xapak-
TEPUCTUKH OCTAIBHBIX IIUTOB OPOPMHUTH B BHJIC TAOIHUIIHI.
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B npoekre nomxkHa ObITh pa3paboTaHa clieayronias AOKyMeHTalus, oOecrie-
YUBAOILAsl HAJIEKHBIN MOHTAX:

- BJIEKTPUYECKas CXE€Ma COCIMHEHUN (MOHTaXHAas);

- DJIEKTPUYECKAs CXeMa pSAJ0B 3aKUMOB;

-Ta0auIa NOIKIIOYEHHS IPOBOIOK.

DNEKTPUYECKYI0 CXEMY COEIUMHEHUN BBIMOJHAIOT 0e3 MacmTaba s BCex
naHeseil ¥ CTOpOoH HiuTa (IyJbTa), Ha KOTOPBIX PacloIOKEeHbl TPUOOPHI, annaparypa,
CpencTBa aBTOMAaTUKM W COOpKM 3aXuMOB. [Ipu 3TOM OTHENbHYIO MaHeNlb Or-
pPaHUYMBAIOT KOHTYPOM, HaJl KOTOPHIM IPUBOJSAT €€ HAMMEHOBAaHHE U M300paKeHHUE
(HanpuMmep, «ieBasi CTEHKa», «BUJl C MOHTaKHOM CTOPOHBI» U T.1.). BHYyTpH KOHTYypa
NaHeJId W300pa)kaloT KOHTYPHI MPUOOPOB U almnaparoB, Psibl 3a)KHUMOB, IPHUEM UX
B3aMMHOE PACIOJIOKEHHUE JJOJKHO COOTBETCTBOBATH PACIIONIOKEHHUIO HA IIUTE (OOIIHiA
BUJl IMTa), & BHYTPU KOHTYPOB MPUOOPOB IMOKA3bIBAIOT CXEMbl BHYTPEHHUX
coenuHeHnil. Hay kaxxapiM anmapatoM B BUJie ApOOM 3aMKCHIBAIOT: B YUCIUTENE —
NaHeJIbHBIM HOMED anmnapara, COCTOSIINI U3 COUeTaHHs HOMEpPa MOHTAaKHOM €TMHULIbI
U MOPSAKOBOIO HOMEpaA ammapara B €€ Ipejenax, B 3HaMEHareae — MO3ULUOHHOE
o0Oo3HaveHue anmnapara o cxeme coeaunenuit. Hanpumep: 02 08 / K16,

rae 02 — Homep MOHTaXHOW equHuLbl;, 08 — MOPSIAKOBBIM HOMED ammapara B
3TOM MOHTaxHoe enuHule; K16 — no3unimonHoe 0003HaueHue anmnapara.

[TopsimKOBBIM HOMEP MOHTa)XHOM €IMHUIIBI B Mpeesax oJaHou maHenu (6Joka)
0003HauaroT yuciaom ot 01 1o 99 apabckumu udpamu (€ciau Ha MaHeIu TOJIbKO O/IHA
MOHT@)XHasi €IUHUIA, TO HOMEpP OIycKalT). Homep MOHTaXHON €IUHUIIBI
IPUCBAMBAIOT TPYMIE anmnapaToB (WM OAHOMY anmapary), 0003HauE€HHOW Ha O0IIeM
BUJIe IIMTA (MyJbTa) €IMHBIM KOHTYPOM, & HOMEp amnmnapara B MOHTAKHOW TpyMIe
MOKa3blBAIOT HA COOTBETCTBYIOLIEH cXemMe moAkiaoueHud. [lo3unmoHHOe
o003HavYeHHE anmapaTa JOHKHO COOTBETCTBOBATH 0OO3HAUEHUSM 3TOrO amnmnapara Ha
(GyHKUIHMOHATIBLHOM U MPUHIUITMATILHON cXeMax.

COopkam 3aKUMOB NMPUCBAUBAIOT OYKBEHHOE 0003HaueHue X7 U MOPSAKOBBIM
HOMED.

CoenuHeHue anmnapaToB MeXy cO00M U co COOpKaMU 32KMMOB BBITIOJIHSIOT, KaK
IIPABUJIO, aJJPECHBIM CIIOCOOOM:

- azapec Juisl IpOBOAA OT psAJia 3aKMMOB K almapaTy COCTaBISIIOT M3 HOMEpa
3a)KUMa ¥ MO3ULMOHHOTO 0003HAaYeHHsI amaparta, Hanpumep, XsKs;

- aJpec MpoBoJia OT amnmapara K psijay 3aKUMOB COCTaBIIIOT U3 HOMEpa MOH-
TaXHOW €TMHUIIBI, OYKBBI X, 1 HOMEpa 3aKuMa, Harpumep, 12 X8;

- ©CJIM BCe armapaThl OJTHOM MaHeM OTHOCSATCS K OJJHOM MOHTaXHOW €AMHHUIIE,
TO €€ HOMEp OMYCKaIoT - X8, X32;

- aJpec I ONpoBOAAa OT 3a)XMMa OJHOTO amnmapara K 3aXuMmy ApPyroro co-
CTaBJSIOT U3 HOMEpPAa MOHTAKHOM €IMHUILBI, TAHETLHOTO HOMEpPAa U HOMEPA 3aKHMa
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npyroro anmnaparta, Hampumep 01 0541, ecnu Ha mNaHenW pacnoiokKeHa OJHa
MOHTa)KHas eiuHuLa, To ee Homep 0541;

- TMEPEMBIUYKH MEXIY 3aKMMaMHM aIapara MOKa3blBAIOT YETKUMH CIUIOUIHBIMH
JMHUSAMU C BHEIIHEH CTOPOHBI KOHTYpA aIlapara;

- JIOIIyCKAaeTCsl COEOUHEHHE MEX]y CUTHAJIbHBIMU JamIamMu U TalJo, pacro-
JIOKEHHBIMHU PSIIOM, U300paKaTh B BUJE IEPEMBIUKH;

azpec NMpOBOJA MPOCTABIAIOT y €ro TOpua, a HajJ HUM IIOMEUIal0T MAapKUPO-
BOYHBII HOMEP 3TOT0 IIPOBOJIA IO NPUHLIUIIHAIIBHON CXEME.

DNEKTPUUYECKYIO CXEMY COEIUWHEHUU PSAIOB 3a)KMMOB BBIIIOJIHSIOT B BHJIE OT-
NENbHOr0 4epTeka. OTHOCUTENBHOE PACIHOJIOKEHHE PSAJOB HAa YEPTEXKE JOJIKHO
COOTBETCTBOBAaTh MX PACMOJOKEHHIO HA IMMAHEIW MPU BHUJIE CO CTOPOHBI MOHTaXa.
HeoOxoaumo yka3blBaTb MECTO PAaCIOJIOKEHHS KaXKJIOro psjna 3aKUMOB (JieBas
OOKOBHHA, MpaBasi OOKOBUHA).

Tabnuiy NOAKIIOYEHHUS] NPOBOJOK CXEMbl COECIMHEHHWM BBIMOJIHIIOT TaKKe
OTJIENbHBIM 4YepTeKOM Ha juctax (opmara Al. Ilpu ux 3anoiaHeHMH HEOOXOIUMO
co0roAaTh ciaeayrone TpedoBaHus:

- JJI1 MHOTOCEKIIMOHHBIX IIUTOB TAOJIUIy Ka)KI0M CEKIIMU BBITIOIHATH C HOBOTO
JINCTA ¥ HAUMHATH ¢ 3aronoBka «Cekums No....»;

- B Ta0JNMIIaX CHayasa 3aluChIBaTh AIEKTPUUECKUE TPOBOJKH, a 3aT€M TPYOHBIE;

- NPOBOJHMKH 3alMCBIBATh B IIPEIENIAaX BCETO LIUTA, KaK IPABWIIO, IIO BO3pac-
TAHHUIO HOMEPOB MapKUPOBKU LENEH B IPUHIUIINAIBHON CXEME.

[IpoBomHMKaM crenyeT 3aJaBaTb HaUKpaT4YallllMEe pacCTOSHUSA, YUHUTHIBAS
pacnojoXeHue NpuoOPOB U anmnapaTypsl B IIUTE B BUJIE C BHYTPEHHEH CTOPOHBI.

Cxembl BHEUIHMX COEIMHEHUN TMOKA3bIBAIOT, KAaKUM CIIOCOOOM BBIMOIHSIOT
BHEILIHUE COEIMHEHHS LIUTOB, IYJIbTOB, JATYMKOB U UCIIOIHUTEIBHBIX MEXaHU3MOB.
MMy mone3yroTcs IIpu MOHTa)Xe NpoBOMOK. Ha cxeMme BHEIIHMX COEIMHEHUMN B BUIE
IIPSIMOYT'OJIBHUKOB ITOKA3bIBAOT IIMTHI, ITyJIbTHI U UCIIOJIHUTEIIBHBIC MEXAHU3MBI, A B
BUJIC KPYKKOB — JIBUTAaTe€Id M JAaTYUKUA. OJIEKTPUUYECKUE CBA3U IIOKA3bIBAOT
cruiomHbIMU auHUAMU TonmuHoM 0,4.1,0 mm. Ha mpoBomax mokassiBaroT HOMepa
npoBOJa WK Kabems, MapKy, IJIOWaAb ceueHus u JuuHy. Kak mpaBuio, Ha TOM ke
yepTexe TMOKAa3bIBAlOT M CXEMbl TPYOHBIX MpPOBOAOK. Ha cxemax BHEMIHUX
COCIMHEHUI MPUBOJAT TaKXKe MepeueHb Kabeneil, mpoBonoB u TpyO. B mepeuenn
BKJIIOYAIOT: KaOeJIbHYI0 MPOIYKIHUIO, IPOBOAA, KOMIICHCAIIMOHHBIE MPOBOJA,
OeclIOBHbBIE, FA30BOJONPOBOIHBIE, MEIHbIE, MOJIUITUICHOBBIE U PE3UHOBBIE TPYOBI,
METAJIJIOPYKaBa, COEIMHUTENBHbBIE KOPOOKH, 3alIOPHYIO apMaTypy, MaTepHalibl U y3JIbl
YCTPOMCTB 3a3€MJICHUS.

CedeHusi MPOBOJHUKOB MUTAIOIICH U PacHpeleIUTENbHON ceTeil BBIOUPAIOT 10
YCIIOBHUSIM HArpeBa 3JIEKTPUYECKHMM TOKOM M MEXaHWYECKOM NPOYHOCTH C IIO-
CJIeyIoIIel MPOBEpKOM Mo norepe HanpspkeHus. CedeHus MPOBOAHUKOB Ha JIOOOM
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y4acTKE CeTeW [JOJDKHBI YAOBIETBOPATH BCEM TpeMm ycnoBusaM. Kpome Toro,
pacyeTHbId TOK Harpy3k IMPOBOJOB COIJIACOBBIBAIOT C HOMHHAJIbHBIM TOKOM 3a-
IIMTHOTO anmapara. /g JuHWM, 3alHUIIaeMbIX TOJIBKO OT KOPOTKHMX 3aMBIKaHHM,
JIOTIyCTHMasi KpaTHOCTh HOMHHAJIBHOTO TOKa HJIM TOKa CpabaThbIBaHUS 3aIIUTHOTO
anmnapara K JUIMTENbHO JTOIMYCTUMOMY TOKY IPOBOJOK M KaOened ToJkKHa ObITh HE
Oonee:

- 3-KpaTHOM OT HOMHHAJIBHOI'O TOKA IUIABKUX BCTAaBOK ITPENOXPAHUTEIICH;

- 4,5 -KpaTHOI0 TOKa yCTABKH aBTOMAaTUYECKOIO BBIKJIFOYATEIIS, UMEIOLLErO

TOJIBKO 3JIEKTPOMArHUTHBINA PaCUENUTENb (OTCEUKY);

- HOMHUHAJBHOT'O TOKA PACLENUTEINSI aBTOMAaTUYECKOIO BBIKIIFOUATENS C HEPE

TyJIUpyeMoil 00paTHO3aBUCUMON XapaKTEPUCTUKON (HE3aBUCUMO OT HATTUUHS
WIH OTCYTCTBHS OTCEUKH);

-1,5-KkpaTHOro TOKa TporaHus pacLENUTENs] ABTOMATHYECKOTO BBIKIFOYATEIIS C
perynupyeMoi oOpaTHO3aBUCHMOM OT CHJIbI TOKA XapaKTEPUCTUKOM.

Ecnu B aBTOMAaTM4eCKOM BBIKJIIOYATENE €CTh OTCEYKAa, TO €€ KPaTHOCTh Cpa-
OaTbIBAHMS OrPAHUYHUBAETCS.

OOmmii MOpsAIOK BHIOOpA aIImapaToOB 3AIMUTHI U CEUECHUW MPOBOJIOB M Kadenen
CBOJUTCA K CIEAYIOLIEMY:

1) ompenensarT JIUTEIbHBIE U KPATKOBPEMEHHBIE PAaCUETHBIE TOKHU JIMHUN

(Hampumep, IpU MyCKe IEKTPOJBUTATENEH);

2) BBIOMPAIOT 3aLUTHBIE allapaThl [0 3HAYEHUIO PACUETHBIX TOKOB;

3) BbIOMpPAIOT CEUYEHUSI IPOBOJAHUKOB 10 PACYETHBIM TOKAM JIMHUM U IO YCIIO

BUSIM COOTBETCTBUS BEIOpAHHBIM ammnapaTam 3allHThl;

4) npoBepsIOT, HAAEKHO JIU IEUCTBYIOT 3alIUTHBIE aIlllapaThl IPU KOPOTKOM

3aMbIKaHUHU B HAaUOOJIee yJaJI€HHON TOUKE CETH;

5) npoBepsIOT, MPaBUIIBLHO JIM BEIOPaHbI MIPOBOJA U KAOEINIH M0 YCIOBUSAM M€
XaHUYECKOM MPOYHOCTH (110 MUHUMAJBHO AOIYCTUMOMY CEYEHHIO), a ECIIU
HEO00XO0MMO, TO CEYEHMSI TPOBOAOB IMPOBEPSIOT 1O JOIMYCTUMOM IOTEPE HATIPSKEHMUSL.

ITpuBeneHHbIE NOJIOKEHUSI MOXHO MCIOJNb30BaTh IPHU BbIOOpE CEUEHUM Ipo-
BOJIOB U Kalemeil, pacmoyio)KeHHbIX B OOBIYHBIX MOMELIEHUSX M yCTaHOBKax. J[is
B3PbIBO- M I0KAPOOMACHBIX YCTAHOBOK M TOMEIICHWW JOIYCTUMAas JUIMTEJIbHAS
TOKOBasi Harpys3ka IMPOBOJHHMKOB IMUTAIOIIEH M paclpeaesuTeIbHON ceTH (3a uc-
KIIIOYEHHEM MOMEIIeHNH U ycTaHOBOK B-16 u B-1r) nomkHa ObITh HE MeHee:

- JUIsl IPOBOAHUKOB C PE3NHOBOM M AaHAJIOTMYHOM 110 TEIJIOBBIM XapaKTepu

cTukam um3ossauuendn — 125% HOMMHaJNIBHOIO TOKA IUIABKOW BCTAaBKM WIIM TOKA
YCTaBKM aBTOMAaTUYECKOTO BBIKJIKOYATENA, WMMEIOLIEr0 TOJIBKO MAaKCHMAJIBHO
JNEUCTBYIOLIIMN pAacUEeNuTeNb; s 3THX ke mnpoBoaoB — 100% Toka Tporanus
pacuenurerel aBTOMara €  pEryJIupyeMod  0oOpaTHO3aBHCHMOM  OT  TOKa
XapaKTepUCTUKOM;
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- o1t kKabenel ¢ OymaxHou uzossnueit — 100% HOMUHATBHOTO TOKA TIJIaBKOM

BCTaBKM WJIM TOKa YCTAaBKM aBTOMAaTa C MAaKCHUMAaJbHbIM TOKOBBIM paclienu-
teneM unu 80% TOka TporaHus paclenuTeNed aBToMara C peryjJIupyeMou
00paTHO3aBUCUMOM OT TOKA XapaKTEPUCTUKOM;

- 1151 IPOBOAHUKOB Bcex MapoK — 100% HOMHUHAJIBHOTO TOKA PaCLEIHUTEIS

aBTOMAaTa C peryaupyeMon 00paTHO3aBUCUMOM OT TOKAa XapaKTEPUCTUKOM.

Kpome Toro, mpoBOJHHUKM OTBETBJIEHUH K KOPOTKO3aMKHYTHIM 3JIEKTPOIBU-
rateyisiM KCIOJHUTENIbHBIX MEXaHU3MOB JIOJDKHBI UMETh JIOMYCTUMYIO JITUTENbHYIO
TOKOBYIO Harpy3ky He MeHee 125% HOMHHaIbHOTO TOKA 3JEKTPOIBUTATEIS.

B npoun3BoACTBEHHBIX TOMENIEHUSX TPOBOHUKH BBITOIHSAIOT U30JIUPOBAHHBIMU
MPOBOJIaMH B 3allUTHBIX TpPyOaxX, CTalbHBIX KOpoOax W kaHamax. KaOenmbHbIe
MPOBOJKH TPOKJIAABIBAIOT OTKPHITO Ha KaOENbHBIX KOHCTPYKIHUSAX, a TaKXe B
CTaJIbHBIX JIOTKAX, KOpoOax U KaHajiax. B HapyXHBIX yCTaHOBKax H30JIMPOBAHHBIC
IIPOBO/JIa PACKIIAABIBAIOT B CTAJILHBIX KOpOOaxX WM TpyOax Mo KOHCTPYKIUSAM 3TaHHM
U COOPYKEHHM, TEXHOJIOTMYECKUM U KaOeJIbHbIM dcTakaaam. s aTux 1enei MoKHO
TaKXe MCIOJIb30BaTh KaHAJIbI, TOHHEIN U KOJUIEKTOPbI, TPOJIOAKEHHBIE ISl CUIOBBIX
Ka0erei.

CKpBITBbIE 3JEKTPONPOBOJKMA CHUCTEM AaBTOMATH3AlMU BBINOJHSAIOT B HUCKIIIO-
YUTEJIbHBIX CJIy4yasX, KOrJa »JTO JUKTYeTCS TpPEeOOBAaHUSMU apPXUTEKTYPHOTO
odopMIIeHUs 3IaHUN U TIOMeIleHUu. i 3IeKTpOnpoOBOIOK CUCTEM aBTOMATU3ALMU
IPUMEHSIOT AJIIOMUHUEBBIE U MEAHbIE W30JMPOBaHHbIC MPOBOAA U kadenu. [Ipuyem
MEJHbIE MPOBOJIa M Kabelln pPEeKOMEHAYETCsS HCIOJIb30BaTh JIMIIb B CIEIMAIbHBIX
Cy4asx: B LEMIX TEPMOMETPOB CONMPOTUBIICHUS U TEpMONap, B IEMIAX U3MEPECHHUS,
yOpaBJEHUs, KOHTPOJIS, MUTAHUS M CUTHaJIU3aluu HampsbkeHueM 10 60 B, Bo
B3PBIBOOTIACHBIX YCTAHOBKAX, IMOJBEPKCHHBIX BUOpAIMM MJISi AJIEKTPOIPOBOJIOK B
YepAavYHbIX TOMELIEHUSIX CO CTOPAEMBIMU KOHCTPYKIIHSIMHU.

B nomemenusx knaccos B-1a, B-11, B-11a,B-110 u Hapy>KHBIX ycTaHOBKax Kjacca
B-1r snexkTponpoBojkr HEOOXOAMMO BBINOJIHATH HU30JUPOBAHHBIMH TPOBOJAMHU B
CTaJIbHBIX 3aLUTHBIX TPyOax WM OPOHUPOBAHHBIMHU KaOEISIMU, MPOKIIAIbIBAEMBIMU
OTKPBITO TI0 KaOEJIbHBIM KOHCTPYKITUSM, B CTATHHBIX JIOTKAX WJIM KaHAJaX.

Bo B3peiBoomacHeIx nmomenieHusx kiaccoB B-I m B-la He nomyckaercs mpu-
MEHSATH Kabelln ¢ aTFOMUHUEBONU 000JI0UKOH.

B HapyXHBIX yCTaHOBKAaX W B3PBHIBOOMACHBIX MOMEIICHUSIX JIOMYCKAETCS HC-
M0JIb30BaTh MPOBOJIa U Kabelu ¢ aJlOMUHHEBBIMH >KWJIAMU (32 UCKIIOYEHUEM II0-
MeleHnii kiaccop B-1 m B-la) mpu ycioBum, 4TO HMCHOJB3YIOTCS B3PBIBO3AIIU-
HICHHBIC amnmapatbl W MOpUOOPbI, MO3BOJISIIOUIME NPHUCOCTUHATH ATOMUHHUEBBIC
MPOBOJHUKH. MUHUMAIBHO JOMYCTUMBIE CEUCHUS >KHJI TIPOBOJOB M KaOEIeH dIIeK-
TPOTMPOBOJIOK CHCTEM aBTOMATU3AIUH JODKHBI OBITh: B IeTsX HanpspkenueM 60 B

He MeHee 0,2 MM (quametp 0,5 MM) 111 MEIHBIX U 2,5 MM 7151 a7 TFOMUHHUEBBIX
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MPOBOJHUKOB, a B IEISIX HampspbkeHueM cBbiiie 60 B — He Menee 1 MM s
MEJHBIX U 2,5 MM JIJIs1 a TFOMUHUEBBIX. MUHUMAIBLHO JOIMYCTUMOE CEYCHUE KIIT TIPO-
BOJIOB M KaOeJel 3IeKTPOIPOBOIOK BO B3PHIBO- M MOKAPOOMACHBIX YCTAHOBKAX

JOJDKHO OBITH 1,5 MM 1JI1 METHBIX U 2,5 MM JIsl IFOMUHUEBBIX POBOTHUKOB.

DJIEKTPOMPOBOJKM CUCTEM aBTOMATHU3allMM PAa3HOTO HA3HAYCHMS JOMYCKaeTCs
00BbEeIMHATH B OJTHOM 3alTUTHON TpyOe, B OHOM KaHase Kopoba, B OTHOM Kabele u B
OJIHOM TIydyKe TIPOBOJOB, NPOJOXKEHHBIX B JoTKax. CoBMecTHas MpOKIIaaKa
nomnyckaercs npu HanpspkeHusx 10 440 B nmoctositnaoro u 400 B nmepeMeHHOro Toka.
HckimroueHne COCTaBISIOT W3MEPHUTENbHBIE IIed TPUOOPOB M CPEICTB aBTOMa-
TU3AIMH, B KOTOPBIX TIPU COBMECTHOM MPOKJIAIKE BOSHUKAIOT TOTTyCTUMbIC TIOMEXH, a
TaK)K€ B3aUMOPE3EPBUPYEMbIC IIEMM TUTAHUSA W YOPABJICHHUS € CTAIlMOHAPHO
MPOKJIAbIBAEMbIC IIEMH TMUTAHUS SJICKTPOMHCTPYMEHTA M OCBEIICHUS] IIUTOB Ha-
npsbkeHreM 1o 36 B, nmpumeHeHHe KOTOPOTO JUKTYETCs TPeOOBAHUSIMU TEXHUKHU

0€30MaCHOCTH.

OHEHKA HAZEKHOCTHU PABOTbBI CAY. PACYHET
NEPUOANYHOCTU TEXHUYECKOI'O OBCJIY/ KUBAHUSA

CUCTEMBI. ONPEJAEJEHUE COCTABA CJ1YXBbI KUIIuA
(6% ot 0OBeMa)

[Iporecc mpoekTUpoBaHUS SABISICTCS HAanOOJIee BaKHBIM ATAalloM B 00€CTIeUeHNUN
HAJSKHOCTA CO3/1aBa€MbIX CHCTEM aBTOMATHYECKOTO YIPABJICHUS, IOCKOJIBKY
MMEHHO Ha STOM JTalle 3aKJIaJIbIBAIOTCS OCHOBBI OecrepeOoiHON paboThl 000py-
JIOBaHUSl C 3aJlaHHBIMU TOKa3zaTeslsaMH. [[1s OLleHKHM HaJeXHOCTH pa3pabOTaHHON
CAY Heo0X0aMMO 3HATh:

1) TUTIBI AJIEMEHTOB, BXOISIUX B YIIPABJISIOIIEE YCTPONUCTBO;

2) cxeMy COEJIMHEHUS FIIEMEHTOB YCTPOMCTBA MEX 1y COOOM;

3) ycnoBus 3KcIutyaTanuu 3jeMeHToB CAY;

4) KOJIMYECTBO JIEMEHTOB KaXKJIOTO TUIIA;

5) THTEHCUBHOCTH OTKA30B KaXKJIOTO AJIEMEHTA.

BrimoHeHNIO pacdyeToB MPEANIeCTBYET COCTABICHHUE CIICTYIOICH TaOIUITh:

No Haumeno- | Kon-Bo | UurtencuB- | Koadd., | Pakrtuu. | Daktuu.
/o BaHKE 5J€MEH- | HOCTb OT- | y4YHTHIBA-| WHTEHCHB-| HTEHCHB-
3JIEMEHTA TOB KAa30B OJJHO-| IOINMH | HOCTh OT-|  HOCTb
o 3J€MEHTa| YCIOBUS Ka30B OTKa30B
x10%e4q! | skcrmya-| omHOrO TPYIIIBI
TaUMu | DJEMEHTa | DJIEMEH-
x106 4! TOB
x1076 ¢ 4!
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3HaueHUs HHTEHCUBHOCTEH OTKA30B OTACJIbHBIX 2JICMCHTOB 6CPYTC}I N3 COOT-
BCTCTBYIOIIUX CITPAaBOYHBIX Ta6J'II/IH.

Huxe IIpHUBCACHA Ta6JII/IHa CO 3HAYCHUSIMM HWHTCHCHUBHOCTEM OTKa30B JJIA
Hauooce pacipoCTPpaHCHHBIX 3JIEMCHTOB COBPEMCHHBIX CHCTCM aBTOMATHU3allMU
TEXHOJIOTUYCCKHUX IMMPOLCCCOB.

3HaYeHUE UHTEH-
HaunmenoBaHue anemeHTa CHUBHOCTH OTKa30B, X 10

e qy!
MarsuTHBII IMycKaTelb 5,1
BBobI, NpOXOHBIE H30JIATOPBI 0,05
Kabenn 0,02
Konpaencarop nocrostuubiid 10 600 B 0,2
Konpaencatop kepaMu4eKuil 0,1
KonaeHncaTtop 37eKTpOTMTUYECKUN 0,035
Konnencatop 6ymaxHbIi 0,025
Brixmrouarenn 0,1375
BrixirouaTels TEIIOBOM 0,3
Tpuon nMosynpoBOTHUKOBBIN 0,5
Jlnon mosrynpoBOAHUKOBBIN 0,15
[1naBkuil npe1oXpaHnuTEIb 0,5
DneKTpoHarpeBarTesb 0,7
Jlammia HakaJIMBaHUS 8,0
DJIEKTPUYECKUIN CUETUUK 1,375
DJIEKTPOJIBUTATENb IEPEMEHHOTO TOKa 0,3
Hacoc ¢ anextponpuBogom 13,5
DIEeKTPOMArHUTHOE pelie 0011ero Ha3HAYeHUs 0,5/
Pe3ucTop nocTOSIHHBIN NJIEHOYHBIN 0,03
Pe3nctop nepeMeHHbIN TPOBOJIOYHBIN 0,13
Conenounn 0,06
BrixmrouaTens, KOHSUHBIN 0,161
MuUKpOBBIKITIOYATEb 0,25/11
JlaTuuk 15,0
Tpancdopmarop 0,2
MarseTpoH 150,0
HcTOYHNK MOITHOCTH THAPABIMYECKAN 6,1
3aaBrokKa (KJaraH) 5,1
Kiranman naBienus 5,6
Knanan nepexiiroyaroniui 6,5
Perynarop naBnenus 4,25
Cuibdon 2,237
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[Ipu onpeneneHuu cxembl coenuHeHus 3neMeHToB CAY Mexay co0oil Hajo
UMETh B BHU]lY, YTO p€Yb UJIET HE O CXEME MX COCJUHEHUHU B AJIEKTPOTEXHUYECKOM
IJIaHe, & O COEJIMHEHUU C TOYKU 3pEHUs JIOTUKU paboThl. CilemyeT OTBETUTh Ha
BOIPOC: MPUBOJUT JIM BBIXOJ U3 CTPOSI OJHOTO 3JEMEHTa K yTpare paboTocrnoco0-
HOCTH Bceil cxembl? B OONBIIMHCTBE ClydyaeB MPUXOIUTCS CTAJKUBATHCSA C MOCIIE-
JIOBATEJIbHBIM COEAMHEHUEM JIEMEHTOB. JlefICTBUTENBHO, JaXKe €CIIU JOIMYCTUTh, YTO
BBIXOJ M3 CTPOsI KAaKOro-HHOyAb OJHOIO 3JIEMEHTa HE BBI3OBET MOJHYIO YTpaTy
paborocniocoonocTrt CAY, paboTa ¢ 3aJaHHBIMH TIOKA3aTEISIMU OKa)XXETCS HEBO3-
MOYHOM.

Uckntouenue cocTaBisiioT cxeMbl CAY, B KOTOpPBIX MNPEIyCMOTPEHO SIBHO
BBIp@XEHHOE AyOnrupoBaHue QyHKUIUH.

VYcnoBus skcruryarauuu 31aeMeHTOB CAY yCIIOBHO NOJpa3lEeNstoTcs Ha TpH
KaTeropuu, mneppasi — HOPMaJbHbIE, JJAOOPATOPHBIE YCIOBHS; BTOpas — CTallo-
HapHbIE MPOU3BOJICTBEHHbIE; TPETh — MOOMJIbHBIE IPOU3BOJICTBEHHBIE. [[7151 KaXk 101
KaTeropuu yCTaHOBJIEHO 3HaueHue KodppuimeHTa Kye,. (1, 15 u 30 cooTBETCTBEHHO).

dakTruyeckass MHTEHCHUBHOCTb OTKa30B ojHOro sinementa CAY Haxoautcs
IPOU3BEICHUEM

A dpaxt— Kycn A
I7l€ A — WHTEHCUBHOCTb OTKA30B 3JIEMEHTA, BbIMCAHHAS U3 TAOIUIIbI.

dakTrUyeckass MHHTEeHCUBHOCTb OTKA30B I'PYIIIbI 3JIEMEHTOB OINPEAEIISIeTCS

TakK:

7\4(1)a1<T.rp.: 7\f(l)aKTn
I7ie 7 — KOJMYECTBO AJIEMEHTOB B TPYIINE, SKCIUTyaTUPYIOIICHCS MPU OJMHAKOBBIX
YCIJIOBHUSIX.

dakTrUyecKkass UHTEHCUBHOCTh OTKA30B BCEH CHUCTEMbI MOJIYyYAETCSI CyMMHUPO-
BaHUEM:

b:}\,zzz 7\f(l)aKT.rp

BepositHocTh 0e30Tka3HoM paboTel CAY crnepyeT onpenemnsTh B COOTBETCTBUU C

BBIPAKEHHUEM:
P(t)=e ™,
rae ¢t — Bpems 3kcmutyatauuu CAY, 71t KOTOPOTO OIIEHUBAETCS

HAJIEKHOCTbD, Y.

BennuuHa ¢ onpenenseTcss NUKINYHOCTBIO TUIAHOBBIX PEMOHTOB M TEXHOJIO-
TMYEeCKUMH yCIoBHsIMH. Hampumep, nsi 31€eMEHTOB aBTOMATHKU B TEILTUIIE OHA
paBHA MEepUOAY BEreTaluu pacTeHU, JIJIsl ’)KUBOTHOBOIUYECKHUX IMOMEUIEHUN — Mpo-
JOJDKUTENBHOCTH CTOMIOBOrO nepuoaa. OpueHTUPOBOYHO MOKHO PEKOMEHI0BATH f
= 500 4. my1s1 MOOMJIBHBIX MalIUH OTKpBITOro rpyHTa, ¢ = 4000 4. 11 CAY muk-
POKJIMMATOM B KMBOTHOBOJYECKHX MoMelleHusx. CpenHsisi HapaboTKa Ha OTKa3
BBIYHCIIAETCS TaK:

r=1/ 7»2
D70 BpeMsi JOJHKHO OBITh 1O KpaitHei mepe Ooublie, yem 10t.
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Ecnu pacyeTHble XapakTEPUCTHKU HAAEKHOCTU YCTYMAIOT TpeOyeMbIM, He-

00X0UMO TPUHATH MEPbl K UX YIydlleHuto. J[Jis 3TOro MOXHO PEKOMEHI0BATh
clenyroluee:

1) BBISIBUTh HAUMEHEE HA/IC)KHBIE AJIEMEHTHI CXEMbI U IOCTAPATHCS 3AMEHUTh UX
HKBHUBAJICHTHBIMHU IO HA3HAYEHUIO U MMapaMeTpaM, HO OoJiee HaIe)KHBIMU;

2) pa3paboTaTh HECKOJbKO BapHaHTOB MpHHLUNUAIBHBIX cxeM CAY u co-
MOCTAaBUTh UX MO HAJIE)KHOCTH;

3) npeaycCMOTpPETh B MPOEKTE CIELHAIbHbIE YCTPOMCTBA OBICTPOTO BBISIBICHUS
HEUCIIPABHOCTEW;

4) NOBBICUTH KPATHOCTh TEXHUYECKOI'O 00CITY>KMBAHUS CPEICTB aBTOMATHKU;

5) mpeaycMoTpeTh pe3epBUpOBaHUE OTAEIbHBIX yacTeit CAY.

s obecnieuenus 6ecriepeboitHoit paboTel cripoekTupoBaHHo CAY HeoO0-

XOJIUMO 00€CIICYNTh MPABUIIHHYIO IKCILTYaTaIlUI0 CPEICTB aBTOMATHUKH. J1JIs1 3TOTO
HEO0XOIMMO:

1) onpenenuTh TPYAOEMKOCTh OOCITY)KMBaHUS CPEACTB aBTOMATH3AIMH, IS
YETo OMPEICTUTh YCIOBHOE YHCIIO MPUOOPOB;

2) onpenenuTh HEOOXOAUMYIO0 YHCICHHOCTh OOCTY>KHBAIOIIETO IepCcoHaa
(cyx0y KUIInA), ero kBanuduKkamoHHBIA COCTAB U 3a1a4H;

3) onpenenuTs NOTPEOHOE YUCIIO 3aMacHbIX JeTallel U y3JI0B;

4)cocTtaBUTh Tro0JI0BOM TpaduK IUIAHOBO-IIPEAYNPEAUTENbHBIX PEMOHTOB
CPECTB aBTOMATHU3AIUH.

Y CcI10BHOE YHUCIIO HpI/I60pOBI
Nye: Z Nikti

rae N - uucino npubopoB i-i TPYIIIIbI;

ki - k03(p(UIIMEHT OTHOCUTEIBLHOW TPYJOEMKOCTH NpuOOpa B 1-i rpymre,

KOTOPBI MOKHO B3ATh U3 HUKETPUBEICHHONU TaOIUIIBI.

I'pynmnsl cpeacTB KOHTPOJISI M ABTOMATH3AUU 3HaveHus Ko3IP-
(puumenrTa K.

JlaTuyuky U U3MEpUTETbHBIE TPUOOPHI: -POCTHIE 1,0
(TepMomapsel, TEPMOMETPHI, TEXHUUYECKUE MAaHOMETPHI,
TEPMOMETPHI CONTPOTUBIICHUS U T.II.)
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-crnoxHbIe (mudmanometpsl, Aatauku ['CII, natuukwm ¢ 3,5
AIEKTPUIECKUM U THEBMATUUECKUM BBIXOIOM)

Perynsatopsl mpsAMoro neucTBus 4,0
Perynatopsl HENPSAMOTo AEUCTBUS CIOKHBIE: 6,0
AJIEKTPOHHBIE, THEBMATUYECKUE, AIEKTPOMEXAHUYECKUE,
TUIPABINYECKUE

Bropuunsie mpuOOphl, peryiasTopbl OpUOOPHOrO THUIIA 10,0
(mudTpanchopMatopHble TPUOOPHI, MOCTBI, ITOTEH-

IIHOMETPHI)

YeTponcTBa KOHTPOJIS CBOWCTB, KA4ECTBA BEILIECTBA 15,0

(ph-MeTpsl, aHAKU3aTOPHI, pehPaKTOMETPHI)

HcnonHnurtenbHble MEXaHU3MBI (KJIallaHbl, 3aBUKKH, 3,0
ITHEBMOMIPUBO/IbI, SJIEKTPO U THAPOIIPHUBO/IbI)

BcnomMorarenbHble yeTpoicTBa (peLyKTOpPbI, GUIBTPHI, 0,5
WHIUKATOPBI, 33IaTYNKH, OJIOKH MMUTAHUS U T.I1.)

DJIEKTPOMAarHUTHBIE peJie, KIIFOYH YIIPABICHUS, CUT- 0,02
HaJIbHAasA apMaTypa, KHOMKH U T.II.

Uucnennocts mepconana ciayx0sl KUIIUA omnpenensercs mo OTAEICHUSAM
AKCIUTyaTallii ¥ PEMOHTA OT 00BheMa BBHITIOJTHAEMBIX padoT. O0beM paboT ompere-
JSIeTCSl HOpMaMy Ha MEPUOJUYHOCTH MPOBEACHUS PadOT MU HOpMamMH BPEMEHHU Ha
BBIMIOJIHEHHE 3TUX paboT. CiaenyeT y4ecTb, YTO MEPUOJUIHOCTD BBIMOTHEHHUS TaKUX
paboT, KaKk CHATHE M YCTAHOBKA, MYCK M HallaJKa, paBHA MEPUOJUYHOCTH BBI-
IIOJIHEHMSI KallUTAJILHOTO peMOHTa. Eciii mpu pacdyerax 4YMCIEHHOCTh IIEPCOHAIIA
olnpezaensercs JpoOHbIM YHCIIOM, TO €T0 CIIEIyEeT OKPYIJIUTh B CTOPOHY YBEIMYEHUS.

KBanu¢ukanus o0CiTyKUBAIOIIEr0 MEPCOHANa ONpenesieTcs pa3psaaoM padboT
Ha TeKyllee 00CIyKUBAaHUE, PEMOHT, ITOBEPKY, HaJaJKy U YCTAHOBKY CPEJICTB aB-
TOMAaTUKH. B kKauecTBe MCXOAHBIX JAHHBIX AJI1 pacyera YMCIEHHOCTU U KBaJIU(HU-
Kauuu nepconana ciyx0b1 KUITuA ciyxut napk npubopos.

[Tpu onpenenenun cTpykTypsl ciayx0b1 KUIIMA crnegyer moOMHUTB, 4TO YUCIIO
UH)XeHEepHO-TexHnueckux pabotHukoB (MTP) ompenensercs B 3aBUCUMOCTH OT
YUCJICHHOCTH JIEKTPOMEXaHUKOB U cocTaBisieT 10...25% ux oOrmieit uncineHHoctu. B
ymcyio UTP Bxonar pykoBoauTenu ciry>k0bl U €€ MOoApa3AeeHHM, COTPYIHUKH
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rpynn aBTOMaTU3allMM U ydera, MeTpoJor u zp. OTaeneHue sKCIIyaTaluu ¢ mep-
COHAJIOM 7 4eJIOBEK U OoJiee BO3IIaBiIsIeT MacTep, C MEPCOHAIOM MeHee 7 YeTOBEK —
Opuranup. Jns nepsoii kateropuu cimyxk0s1 KUIIHA ¢ mepconanom 10.12 uyenosex
MOKET OBITH BbIjI€NICHA Tpymma aBTroMatu3anuu (1.2 demoBeka), KoTopasi HapsIy C
IpyruMu paboTamMu 3aHUMAeTCsl BOIIPOCAMU Pa3BUTHS aBTOMATU3aLIMU.

Ha npennpusatusax ¢ mapkom mpuOopoB, TpeOyrommx g oOciayxuBaHus 4.7
4eJI0BEK, OpraHu3yroT jJadboparopuro-macrepckyto KMIInA, kotopast BBINOIHSET BCe
(YHKIUM 110 €KETHEBHOMY OOCITYKUBAHUIO U PEMOHTY.

JUia mpenynpexIeHusl BbIXOJa U3 CTPOs ammapaTypbl OPraHU3YIOT IJIaHOBO-
IpeIynpeaUTeNbHbIE PEMOHTHI U NPOQUIAKTHYECKHE MepOTIpUATH. OHU BKIHOYAOT
B C€0sI KOMIIJIEKC TEXHUYECKOTO 00CITYKUBAHMSL:

- €XKEIHEBHOE TEXHUUECKOE 00CITyKMBaHUE, KOTOPOE CIIELUAIbHO HE IJIAHU

PYIOT U IPOBOJST €KEAHEBHO AJIEKTPOMEXAHUKHU OTJIEICHUS SKCILTyaTalluu;

- IEPUOANYECKOE TEXHUUECKOE 00CTYKUBAHUE — MOBEPKHU, TEKYIIIUN U Ka
NUTAIbHBI PEMOHTHI, BBINOJHSIEMbIE COTJIACHO IUIaHY-TpaHKy, KOTOPBIH
COCTaBJISIIOT HA OCHOBAaHWH CYIIECTBYIOUIMX HOPM C YYETOM YCIOBHUH 3KC-
TUTyaTalum.

[Ipu cocraBneHuu 3TOro rpaduka OOCITYKUBAHHMS W PEMOHTA HEOOXOIUMO
o0ecreunTh PaBHOMEPHYIO HArpy3Ky 3JIEKTPOMEXAaHHKOB B TEUEHHE BCEro roja.
[Tockonpky CAY (QyHKIMOHUPYIOT KPYTJIOCYTOYHO M O0OpyJIOBaHUE TpeOyeT He-
IPEPBIBHOIO 00CITYKUBAHUS, YACTh SKCIUTyaTallMOHHOTO MEPCOHAJIA PACTIPEAEIIAETCS
1o cMeHaM. JIHEBHOM dKCILTyaTallMOHHBIN IEPCOHAN, paclpeAeIECHHBIN 110 [ieXaM W
ydacTKaM IPOM3BOJCTBA, BBINOJHAET MEJIKHM PEMOHT M 3amlpaBKy HpuOOpoOB B
COOTBETCTBUU C TpauKOM IIJIaHOBO-IPEAYNPEAUTENLHOTO peMOoHTa. OCHOBHBIE
paboThI O OOCTYKUBAHUIO U MPO(PHUIAKTUKE OOBIYHO MPOBOJIAT B MEPBYIO o4yepeas B
OCTaJbHbIE CMEHBl HA3HAYalOT JACKYPHOTO Ha KPYIHBIM ydYacTOK WM Ha BCE
IpeanpusTHE.

B kypcoBoMm mpoekTe cienyeT MpHUBECTH MOYacoBOM rpauK OOCITyKHBaHHS
CPEICTB aBTOMATHKHU JUIsl JTHEBHOW CMEHBI OOCTYHBAIOILIETO MepcoHana U (HOpMBI
KYpHAJIOB IpUeMa-niepeaun U 00CTyKUBAHUS CPEJICTB aBTOMATUKH.

OIIEHKA DKOHOMMYECKOM D®PEKTUBHOCTH CAY
(6 % ot 0OBeMa)

ConeprkaHue 3TOro pasjelna MpoeKTa JOHKHO COTJIACOBBIBATHCA C MATEPHUAJIOM,
U3J0KEHHBIM TpH O0OOCHOBAaHUM  1€J€COOOPAa3HOCTH aBTOMATU3ALUU TEXHO-
JIOTHYECKOro mpouecca. Terneps HacTymaeT mopa MpOBEPUTH MPABHIIBHOCTH CBOUX
IPEanoNoKeHnH 00 McTouHHKax 3((PEeKTUBHOCTH aBTOMATH3AllMM M J0Ka3aTh pe-
3yJIbTATUBHOCTH PA0OTHI C TOMOIIBIO OOIIETPUHATHIX TTOKa3aTeNIeH.

Wrak, aBTOMaTH3a1MI0 MOKHO CUUTaTh 3()(PEKTUBHOM, KOTJa C €€ BHEAPECHUEM
MOBBILIAETCS MPOU3BOAUTEIBHOCTh BCErO MPOU3BOJCTBA, COKPAUIAIOTCS MPSMBIE U
KaluTaldbHbIE 3aTpaThbl, YACIIECBISETCS NPOAYKLUMS M YIYy4YIIAeTCs €€ KadecTBo,
oOierdaercst TpyA 4YEJOBEKa, IMOBBINIAETCA KyiabTypa Tpyaa. Jus oueHku
HIKOHOMHUYECKOH IPPEKTUBHOCTH MPUMEHSIOTCS pa3idyHbIe MOKa3aTenu, Hanboiee
BOXHBIMH M3 KOTOPBIX SIBIAIOTCS IPOU3BOAMTEIBHOCTh TpyJa, TOIOBBIE 3KC-
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IUTyaTallMOHHBIE W3JEPKKH, CPOK OKYNAeMOCTH KallUTaJbHBIX 3aTpaT U HOpMa-
TUBHBIN KO3(PPHUIMEHT d3KOHOMHUYECKON 3¢ ¢dekTuBHOCTH. ONHAKO KaKUMHU OBl TO-
Ka3aTeNlsIMU MbI HE TMOJIb30BAJIUCH, TPU BAXKHEUIIUX BEJIUYUHBI TOJDKHBI OBITH pac-
CUMTaHbl B O0S3aTENbHOM MOPSAKE: KalWTalbHBIE 3aTPAThl, SKCILTyaTallMOHHbBIE
U3JIEPKKH U 00BEM TOJI0BOM BajJoBOM MpoAyKUMHU. [Ipryem 3TH BENUUYUHBI JOTHKHBI
ObITh paccuuTaHbl JUIsl JABYX BapuaHToB. [lepBblii M3 HUX sBisgerca 0a30BbIM,
VCXOJHBIM, OTPAKAIOIIUM COCTOSHHE IIPOU3BOJACTBA 10 BHEIPEHUS CUCTEM aBTO-
MaTu3anuu. BTopoil BapHaHT, HA3bIBAEMBIM TaK)K€ NPOECKTHBIM, IIPELyCMaTPUBAECT
peanu3annio NPOEKTHBIX PELICHUN.

KanuranbHble 3aTpaThl — OJHA U3 OCHOBHBIX MCXOJHBIX PAaCUETHBIX BEJIUYMH,
OHUM CKIaABIBAIOTCS U3 CTOMMOCTH CPEACTB aBTOMATHKH C YYE€TOM HX JIOCTaBKH,
MOHTaXa M HAJAQJKH, 3aTpaT Ha MOJEPHU3ALMIO JECHCTBYIOLIEH TEXHUKU U TEXHO-
JIOTWH, CTOUMOCTH CTPOUTENBCTBA U PEKOHCTPYKIMH 3aHUN B CBSI3U C BHEAPEHUEM
aBTOMATHU3allMM, OCTATOYHOW CTOMMOCTH CPEACTB, MOIJIEKAIIUX JUKBUIALNUUA IIPU
BHEIPEHUM YCTPOMCTB AaBTOMATHMKH 32 BBIYETOM CTOMMOCTH, IIOJYYEHHOU OT
peanu3anuy 4acTy JUKBUAUPYEMBIX OCHOBHBIX CPEJICTB.

I'omoBble JKCIUTyaTalMOHHBIE W3JEPKKU CKJIAJBIBAIOTCA B OCHOBHOM W3
aMOPTU3ALHOHHBIX OTYUCIICHUH, OTYUCIEHUN HAa TEKyLIMW PEMOHT, 3aTpaT Ha 3ap-
I1aTy O0OCIY)KMBAIOLIEro IEpPCOHANa, CTOMMOCTH JJIEKTPOIHEPIuH, TOIUIMBA MU
CMa304YHBIX MaTE€PUAJIIOB U HEKOTOPBIX APYTUX TOJOBBIX PACXOIOB.

[ToBpllIEHNE MPOU3BOIUTENBHOCTH TpyAa OMNPENENseTcs JHMOO0 KOIMYECTBOM
IPOU3BENEHHON B €IMHHUIly BPEMEHM MPOLYKIUH, JUOO KOJIMYECTBOM BpPEMEHH,
3aTPay€HHOI0 Ha MPOM3BOJACTBO EIMHHIBI NPOAYKIUH. lIoBBIIEHHE TPOU3BOIHU-
TEJIBHOCTH TPYyJa 3a CUET CPEACTB ABTOMATH3ALMM OLICHUBAIOT II0 YMEHBIICHUIO
3arpar Tpyaa:

AP =(PG - P )100/Ps,
Y 110 TOJI0BOM DKOHOMMH TPYyAa:
9T: (P6 - PH)QH

rne Psu Pn — 3aTtpaThl TpyAa Ha eAMHULLY IPOYKIIMHU WK BUJ pabOThl B 0a30BOM U
IIPOEKTHOM BapHaHTAX COOTBETCTBEHHO BapuaHTe; Qn — IPOU3BOACTBO NMPOAYKIIMH
3a roj B POEKTHOM BapuaHTe. CpOK OKYIIaeMOCTH KallUTAJIBHBIX 3aTPaT Ha
aBTOMAaTHU3aLUIO ONPEIEIISIETCS TaK

T'=(Kn—-Kb6) /(26 —2n), rne Ks u K; — xanurtaabHbIe
3aTpaThl 0a30BOr0 U MPOEKTHOIO BapUaHTa COOTBETCTBEHHO;

90 u On — ro/oBble 3KCIUIyaTallUOHHBIE U3/IEPKKU 0a30BOr0 U MPOEKTHOTO
BAPHUAHTA COOTBETCTBEHHO.

Yem MeHBIIIE CPOK OKYIaeMOCTH, TeM 3¢ (eKTUBHEE aBTOMATH3alNs. PacueTHbIi
CPOK OKyIa€MOCTH CPABHUBAIOT C HOPMATUBHBIM CPOKOM OKYITAEMOCTH, KOTOPBIN IS
CEIIbCKOXO035IMCTBEHHOTO ITPOU3BOICTBA IPUHSAT IISATU TOJAM.

HopmatuBHbii  k0dhuUIHEHT 3KOHOMHYECKOW 3(P(HEKTHBHOCTH JIOIOJTHH-
TENbHBIX KAMHUTAJIbHBIX BIOKCHUH MPENCTaBIsieT cOO00M 00paTHYI0 HOPMATHBHOMY
CPOKY OKYIIAEMOCTH BENUYMHY. JlJII CEIBCKOTO XO3SMCTBA OH YCTAHOBJIEH PaBHBIM
0,2.

[IpumeHeHne CcpencTB aBTOMATH3aLMU IOBBIIIAET TEXHOJOTMYHOCTh IPOU3-
BOJICTBA 32 CUET COKpAILEHUS YUCJIa U BPEMEHHU IPOCTOEB, IPUMEHEHUsI HanboJee
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MIPOTPECCUBHBIX CIIOCOOOB MPOM3BOJCTBA, TUMHU3AIMU W YHU(DUKAIMHA TEXHOJOTHU-
YECKHUX OIEpALUH.

D¢hPeKTUBHOCTh aBTOMATH3AIMK MOXKHO OIPEACIUTHh 10 MPUBEICHHBIM WIIH
pacYeTHBIM 3aTpaTaM, KOTOPbIE HAXOAT MO CIEAYoNIel Gpopmyie:

113=FE Kyo+ 3y n>

rae £E=0,2;

Ky n —ynenbHbIe KanUTaJIbHBIE 3aTPAThl TPOSKTHOTO BapUAHTA;

Oy — yAeNbHBIE T0JI0BbIE SKCILTyaTallMOHHbBIE U3JICPKKHU MPOEKTHOTO BapUaAHTA.

Harnsgayro kaptuHy 00 3(pQeKTHBHOCTH BHEAPEHUS CPEACTB aBTOMATH3AIUH
JlaeT MoKa3aTeab peHTa0eIbHOCTH MTPOU3BOICTRA!

Penm. =11 - C) 100/ C,

rie [[ — onToBas IeHa pean3aluy MIPOU3BEICHHON MPOTYKIUH;

C — ce0ecTOMMOCTh MPOU3BOICTBA MPOTYKITHH.

Pesynbrarel ananm3a skoHomudeckor sddextuBHocTn CAY 1enecoodpa3Ho
CBECTHU B TAONHILY.

3AKJIFOYEHHUE (2% ot 06bema)

3aKkTrounTeNbHAS YaCTh IPOEKTa, IO CYIIECTBY, IPEICTABIIIET COO0H pe3toMe o
BCEM paszfenaM MpojeiaHHOW paboThel. 3Aech HE0OXOAMMO CHOPMYIHPOBATH
OCHOBHBIC TEXHHUYECKHE PEICHUs, MPUBECTH PE3yJIbTaThl aHAM3a OOBEKTa aBTO-
MaTH3aIMi ¥ KPaTKOE OMKMCaHue HanboJiee CyIIeCTBEHHBIX Pa3paboToK.

Kpome TOro, B 3aKIIOYEHUU CIIEAYET M3J0KUTh OCHOBHBIC PEIICHHUS IO IPO-
CKTUPOBAHUIO HECTAHJAPTHBIX JJIEMEHTOB, PEKOMEHJAIMHM TIO TIOBBINICHUIO Ha-
JEKHOCTH W PEMOHTOIPUTOTHOCTH, MEPOTPHUITHS IO OXpaHE TpyJda M TCXHHKE
0€301MacHOCTH, COOOIIUTh 00 UCTOUYHUKAX TEXHUKO-IKOHOMUYECKOUN 3(PhEeKTUBHOCTH.

[Toce kpaTtkoro pe3roMe 00 OCHOBHBIX IPOCKTHBIX PEIICHHSIX HEOOXOIUMO
CIeNaTh BBIBOJBI O MPEUMYIIECTBAX W HEJOCTATKaX pa3paOOTaHHOW CHUCTEMBI, CO-
MOCTaBUTh €€ C 0a30BBIM BapuaHTOM. Ha 3TOM 3Tame cieayer OTMETUTh BIHMSHUE
aBTOMATHU3alMA HAa TPOU3BOAMTEILHOCTh TPY/A, 3aTPaThl PHEPTUU, MATEPUATIOB U
JIPYTUX PECYPCOB, OTMETUTh TUHAMUYECKHE CBOMCTBA M TMPOYUE XAPAKTEPUCTHKU
CHCTEMBI.

3nmech ke HeOOXOIUMO OIICHUTh MATEHTOCTIOCOOHOCTH MPEJIOKEHHON pa3pa-
OOTKM, J1aThb PEKOMEHJAIMU [0 W3MCHEHHUIO TEXHOJIOTHH, IPOJACMOHCTPHUPOBATH
COIMaNbHBIN 3PP EeKT aBTOMATU3AIINH, €€ BIUSHUE Ha YCIOBUS M OE30IIaCHOCTh TPY/A.
[{eaecooOpa3Ho 3aKOHYUTH IPOCKT YKa3aHMSIMH O IIEPCIEKTHBAX JajibHEHIIeH
aBTOMAaTHU3allMH, O BO3MOYKHOCTH MOJICPHU3AIMU DJIEMCHTHOW 0a3bl U YIIYUIICHUS
CUCTEMBI SKCIUTyaTalluH CPEACTB M CHCTEM aBTOMATHKH.
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CIIMCOK UCITIOJIb30BAHHOM JUTEPATYPBI (1% ot 06bema)

[Tpu paboTe ¢ 4epHOBBIM BapHAHTOM TEKCTa PACUETHO-MOSICHUTEIHHON 3aUCKH
BO M30€KaHUE JMIIHUX HCIPABICHUN PEKOMEHAYETCsl MPOU3BOAUTH CCBHUIKMA Ha
UCIIOJIb30BAaHHYIO JIUTEPATypy MO Mepe HEoOXOAMMOCTH Kapanmamowm. [Ipu stom
MOJKHO HE 3a00TUTHCS O MPUOPUTETHOM PACIIONIOKEHUU JTUTEPATYPHBIX UICTOYHHKOB.
Ha 3aBepmaromeM 3tane pabOThl CIEAYeT COCTaBUTh IEPEBOJHYIO TaOJuIly, B
KOTOPOH Ka)XAOMY TMOPSIKOBOMY HOMEPY B YEpHOBOM BapHaHTE COOTBETCTBYET
HOBBIII HOMEp, MPUCBOCHHBIA B COOTBETCTBUU C OOILENPUHSATHIMU MPUOPUTETAMHU.
[Tocne cocraBieHus nepeBoIHON TaOIMIIbI Bce KapaHallHble CCHUIKH Ha JIUTEPATypy
B TEKCTE PACYETHO-TIOSICHUTEIBHOM 3aMMCKN HEOOXOIMMO 3aMEHUTh Ha HOBBIE.

CHuCOK MCOIB30BAHHOM JIUTEPATYPHI JODKEH HAYMHATHCS C 3aKOHOIATENIbHBIX
UCTOYHUKOB, IOKyMEHTOB NpaBUTEIbCTBA PP, 0onmyOIMKOBaHHBIX PEIICHUI Ba)KHBIX
MEXIyHapoaAHbIX (opymoB. [lanee B COOTBETCTBUM C al(aBUTHBIM HOPSAKOM
(amMunii aBTOPOB JOJKHBI OBITH MMPUBEACHB HANMEHOBAHUS CIIEHUATbHBIX U3TaHUN
(yueOHUKOB, y4eOHBIX TOCOOHI, MOHOTpa(uil, MEPUOANYECKUX U3TAHHIA, TATEHTHON
JOKYMEHTAIlUU, OTYETOB O HAyYHO-HCCIEA0BATEIbCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboTtax, HWH(OPMALMOHHBIX W3IaHUN, TEPEBOJOB U TMOAJUHHBIX 3apyOeHKHBIX
nyOnukamuii, aucceprauuii U aBTopedepartoB). B KoHIe cmmcka pa3MeniaroT
HOpPMATHBHBIE MaTepuajbl, CIPABOYHbIE BEJOMCTBEHHbIE MHCTPYKIIMU, PA3JINYHbIC
pEKOMEHIAlNH, YKa3aHus U T.11.
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[Tpunoxenue 2

O6o3Hauenne OykBeHHO-1IU(PpoBbIe B dnekTpudecknx cxemax (OCT 2.710-81)

ITepBas JIByXOyKBEHHBIH
OykBa I'pymnma BUIOB 31€MEHTOB [TpuMeps! BHIOB 2IEMEHTOB KOJI
Ko/a
(Tpedyercs
ﬂ_
CBSI30YHO)
A YcrpoiictBo (061ee o603HaueHue) | Ycumurenu, npuoopsl
IIpeobpazoBarenu TEJNeYIPIABICHUSL
HEIJIEKTPUUYECKUX BEJIMYUH B TernoBoil naTank BK
B JJeKTpHUIECKUe (KpoMe doTo351€eMEHT BL
TeHepaTOpPOB U UCTOUHUKOB JlaTuuk naBieHust BP
TTUTaHMs) UK HA00OPOT, [Tre302meMenT BQ
AHAJIOTOBBIC WJIM MHOTOpa3psaHble | JlaTInk 4acTOTHI BpameHHS
peoOpa3oBaTEIH UITH TATIHKH (TaxoreHeparop) BS
JUISL TIOKa30B WX JlaTuuk ckopoctu BV
U3MepeHuit
C Kounnencarop
D CxeMbl HHTETpabHbIE, MUKPO- Cxema uHTerpanbHas DA
CXEMBbI aHaJoroBas
Cxema uHTerpanbHas 1udposas,
JIOTUYECKUH 2JIEMEHT DD
VYerpoiicTBO XpaHeHus
nHpOpMAITAN DS
YceTpoiicTBO 3a0epKKU DT
E DNIeMEHTHI pa3Hble HarpeBarenbHbIN 2JIEMEHT DK
Jlamnia ocBeTuTenbHAS EL
F Paspsanukuy, npenoxpanurenu JIuCKpeTHBII 31€MEHT 3alUThI
3allUTHBIE YCTPOICTBA 10 TOKY MTHOBeHHOro feiicteust | FA
JMCKpeTHBIN 2JIEMEHT 3aIHUThI
0 TOKY HHEPIIMOHHOTO
eHCTBHS FP
IIpenoxpaHuTens MIaBKHUH FU
JIMCKpETHBIN 3JIEMEHT 3aIIHUThHI
10 HATIPSKECHUIO, Pa3psIIHUK
Barapes FV
G I'eHepaTopbl, NICTOYHUKH TTUTAHHS GB
H ITpuGopsl MHAMKAITMOHHBIC U [Tpubop 3ByKOBOI CUTHAIHM3a-
CUTHAJILHBIC UU
[Tpubop cBeToBO¥ cUrHANH- HA
3anuu
K Pene, koHTaKkTOpBI, MycKaTEIU Pene ToxoBas HL
Pene yxa3zarenbHoe KA
Pene anexrpoTennoBeie KH
KonrtakTop, MarHuTHbII YK
ITyCKaTeNb
Pene Bpemenn KM
Pene nanpsixenus KT
KV




[Iponomxenne npunoxeHus 2

ITepBas JIByXOyKBEHHBIH
OykBa I'pymma BHIOB 21eMEHTOB [IprMeps! BUIOB 31€MEHTOB KOJI
Ko/a
L Katyuikun "HIyKTUBHOCTH, Jpoccenb MIOMUHECIIEHTHOM LL
Jpoccenu JIAMITBI
M JlBurarenu
P [Tpubops! M3MepuTETHHOE Amnepmerp PA
00opymoBaHUs CueT4uK UMITYJIbCOB PC
YactoTomep PF
CueTunk aKTHUBHOW YHEPIUn PU
CyeTuynK peakTHBHOM SHEPTHH
OmmMmetp KK
Peructpupyromuii npubop PR
Yacwl, U3MEpHUTENh BPEMCHH PS
JIEUCTBUS
Bonsr™merp PT
Bartmerp PV
Tepmopesucrop PW
[Totenmuomerp RK
R Pe3ucropst TyHT U3MepuTEnbHBII RP
Bapucrop RS
BrixitouaTenb aBTOMaTUUECKUNA RU
KopoTtko3zambikarensb QF
Q Brikmouateny u po3 Coenuanurens | Pazsém CoennHuTEnh QK
B QS
CHJIOBBIX HETISIX BriximrouaTens wim
(aHEpronoTpeOICHNUS, TUTAHUS MIEPEKITIOYATENb SA
S 000pyIOBaHUS U T.IL.) BrikitouaTesnb KHOMOYHBIH SB
VYceTrpoiicTBa KOMMYTallMOHHBIE B BrixitouaTtenb aBTOMaTHUECKUNA SF
LeMnsIX yNnpaBieHus, CATHAIN3auyu | Beikirouarenu, cpabarbiBaroiue
U U3MEPUTEIIBHBIX oT
pa3IUYHbIX ACHCTBUIL: SL
OT ypOBH: SP
OT JTaBJICHHS SQ
T Tpancdopmatopsl, OT TOJIOKEHHS (ITyTEBOK ) SR
aBTOTPaHC(HOPMATOPHI OT YaCTOTHI BPaIICHHS SK
OT TEMIIEPATYPHI )41
\% Tpancdopmarop Toka TS
[Tpubops! 31eKTpOBaKyyMHBIE U OneKTpOMarHUTHBIN TB
oIy CTabMUIM3aTop VD
IIPOBOJHUKY Tpanchopmarop HanpspKeHUS VL
X Jwon, cTabumuTpoH VT
[Tpubop >neKTpoBaKyyMHBIH VS
CoenuHeHNe KOHTAKTHBIE Tpanzuctop XA
Tupuctop XP
Y ToKOChEMHHUK, KOHTAKT XS
CKOJIB3SIIHI XT
YeTpoiicTBO MEXaHUYECKUH C ITeIps YA
3JIEKTPOMArHUTHBIM MPUBOJIOM T'nesno YC
Coeaunenne pazdoopHoOe
ONeKTpOMAarHuT
MydTa ¢ 3MeKTpOMarHUTHBIM
IPUBOJIOM
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