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NMpeaucnosue

B MetannoobpaboTke aBTOMaTU3MPOBAHHbIE MHEBMAaTUYECKUE
npusoabl (AMM) Hanbonee NepcnekTUBHbI B 3aXXUMHBIX, (PUKCUPYIOLLKX,
OPUEHTUPYIOWMX U TPAHCMOPTUPYIOLWMX, COOPOYHBbIX, KOHTPOSIbHO-
N3MEPUTENbHBIX YCTPOWCTBAX, YTO MO3BOJISIET OMPAHUYUTL WU WUCKIHO-
UMTb y4dacTue orepaTtopa B TSKeNblX M MOHOTOHHbIX onepauusix. Mpu
3TOM MPOU3BOAUTENBHOCTL TPyAa Takoro obopydoBaHUS yBENUUMBAETCS
B 1,5-4 pa3a.

XapakTepHoi ocobeHHoCTblo pa3BuTus AMM sSBASeTcs npuUMeHe-
HMe NMHEBMATUYECKUX YCTPOWCTB He TOMbKO AJ1Sl PELUEHNS CUMOBbIX 3aAay,
HO W B CUCTeMax YynpasfieHus A58 NporpaMMMpOBaHUS, KOHTPOSS W
ynpaeneHust pabounmmu npoweccamm MallvH U arperatos. Mcnonb3oBaHue
€NHOr0 SHEepProHOCUTENS — OKATOro BO34yXa B CU/I0BOM U YrpaB/isiioLLeM
KaHanax aBTOMaTM3MpPOBAHHbLIX MHEBMAaTUYECKMX NPUBOAOB — npubnuxa-
€T ero K 3/1eKTpUYEeCKUM MpuBoAaM U paclUMpPSiET BO3MOXHOCTW Mpume-
HeHus.

B 3TuX ycnoBusx BO3HMKAET HeO6XO0AMMOCTb COBEPLUEHCTBOBA-
HUS AEACTBYIOLWMX WM pa3paboTKM HOBbIX CXEMOTEXHUYECKUX peLUeHUH
AIM. MosToMy paboTbl, NOCBSILLEHHbIE METOAONOMMM CUHTE3A TakuX npu-
BOAOB Ha COBpPEeMEeHHbIX MoAXoAax U TeXHUYECKMUX CPeACcTBaxX, BK/IKOYas U
npeanaraeMyto aBTopamu, NpruobpeTaloT CaMoCTOATENIbHOE 3HAYEHME.



I. YNPABJIEHUE NHEBMOIMNPUBOAAMM.
BbIBOP BUA NMPUBOAA U CIMMOCOBA YIPABJIEHUA

MHEBMaTUYECKUIA NPUBOA — COBOKYMHOCTb TEXHUYECKMX CPEACTB,
OCYLLECTBNSIOWMX yrpaBnsieMoe npeobpasoBaHNe 3Heprum OKaToro rasa
B SHEPIUIO0 MEXaHNYECKOrO ABVIKEHMS] 06beKTa ynpaBieHnsl B COOTBETCT-
BUM C TpeboBaHMSIMM aBTOMATU3MPOBAHHOIO TEXHOMOMMYECKOro npouec-
ca.

O606LWWEHHaa CTpyKTypHasi CxeMa MHeBMaTU4eckoro npuBoAa
npeacrasneHa Ha puc.1.1.

YerpoiicTeo Hanpasnaowan 1 HlenonH-
MOArOTOEKMA _ P O rerenn 1 ObbeKT
P »| perynpyolLAan > * rpagneria
annapatypa ABMraTe b
BO30yXA
| :
Mynst o] YCTpoicTEO g OdaTamkn e
onepaTopa YMPaENEHMA

Puc.1.1. O6obLieHHas CTPyKTypHas cxema MHeBMONpMBOAA

Mo BMay peanu3yeMbiX ABMXXEHUI O6bEKTA YNpPaBNeHNUs! MHEBMO-
Np1BOAbl NOAPA3AENAIOTCA Ha LMKIIOBbIE, MO3ULMOHHBIE, CNeasLImE.

LinknoBble npuBoAbI XapaKTEPU3YIOTCS TeM, YTO OBbEKT ynpas-
nexus (OY) MMeeT orpaHNYEHHOE KOJIMUYECTBO TOYEK MO3MLIMOHMPOBAHUS
(kak NpaBusIO, 3TO €ro KpalHue MosoXeHns). B TakoM NpuBoAE AaTUMKM
ABNAOTCA AUCKPETHLIMU W BbIAAIOT CUrHAM O HANMYMKU UM OTCyTCTBUKM QY
B O@HHOM MO3uUMK. YCTPOMCTBO ynpasneHus (YY) Takke ABMsSeTC auc-
KPETHBIM W BbIAAET CUrHAJbl, BKJTHOYAIOLIME UMM BbIK/HOYAIOLWME UCMOMHM-
TenbHbIN apuratens (V) unn MaMeHsiolWmMe HanpaBieHne ero ABUXEHMS.

[Mo3uLMoHHbIE MPUBOALI XapaKTepUsyloTca TeM, Yto OY MoXeT
6bITb OCTAHOB/NEH C 3aJj@HHOM TOYHOCTbIO B NO6GON TOUKe CBOEro Avana-
30Ha nepemelleHns. B NosMUMOHHOM MpUBOAE AATUMKM, KOTOpblE MOMyT
6bITb KaK AUCKPETHbIMU (LMGbPOBLIMM), TaK M aHANIOrOBbIMU, BbIAAKOT CUT-
Han, MPONOPLUMOHaNbHbIA NonoxeHnto OY. YCTPOWCTBO ynpaBneHusi Ha
OCHOBE aHa/IN3a CUrHasioB AaTYMKOB OCYLLECTBSIET BK/OUYEHWE UW Bbl-
KntoueHue U nnm n3MeHeHne HanpaBieHNs ero ABMXXEHUS.



Y cregawmx npusogos OY He TONbKO A0MKEH ObiTb OCTAHOBIEH
B 3aZlaHHOM TOYKE, HO U JOSHKEH NMPUIATM B 3TY TOYUKY MO 3aAaHHOW Tpaek-
Topuu. B TakuMx npuBoAax MCMNOMb3YETCH MNPOMNOpLMOHanbHas perynu-
pytoLlas annapatypa, a YCTPOWCTBO YNpaBieHUs UMEET BO3MOXHOCTb He
TOMBKO BK/OYATb MM BbiKNoYaTb U/, HO U U3MEHSTb CKOPOCTb €ro ABU-
XeHns. Cneaswime npuBoAabl SBASKOTCS Hanbonee CrIoXHbIMU U A0OPOrUMU.

[eBAHOCTO NSATb NPOLEHTOB MHEBMOMPUBOAOB SIBASIOTCS LMKIO-
BbIMW, PAacCMOTPUM Crocobbl yripaeneHus MMu. B UMKNOBLIX NHEBMOMNPU-
BOJAX B KayecTBE WCMOSHUTENbHOrO ABUratenst UCnonb3yeTcsl MHEBMO-
UMAMHAP, B KayecTBe HanpaBnstOWMX WM PEryvpYoWMX YCTPOCTB —
[Apoccenu, kranaHbl, pacnpeaenutend. YCTpPoOWCTBO YNpPaB/EHUSI MOXET
6bITb NOCTPOEHO Kak Ha OCHOBE NMHEBMAaTUYECKUX 3/IEMEHTOB (flornyeckue
knanaubl «HE», «UJN», «U», «MAMYATb»; cTpyiHble noruyeckue sne-
MeHTbl cepun «BOJITA»), TaK U Ha OCHOBE 3M1EKTPOHHbLIX KOMMOHEHTOB
(3nekTpoMarHuTHble pene, UMGPOBbIE 3NEKTPOHHbIE MUKPOCXEMbI, MpO-
rpaMMupyeMble fiormyeckme KOHTponnepbl). B nepsoM cnyyae ucnonb3y-
IOTCS MHEBMaTUYeckMe AaTyMKu U pacnpefenuteny C nHEBMaTUYeCKUM
yrnpaeneHueM, BO BTOPOM - 3fieKTpPUYEeCcKne AaTunku U pacnpeaenuTeny ¢
3NeKTpUYECKUM yrpasneHneM. B Hambonee nNpoCTbIX LMKIOBLIX MHEBMO-
npuvBOAaXx ynpaBnsioLlee YCTPOUCTBO Kak OTAENbHbIN 610K MOXKET OTCyT-
CTBOBATb, €r0 PoSib BbIMOJSIHSET pacnpeaenuTenb.

[ns npuMepa paccMOTpUM MPOCTEMLIMIA BapUaHT LMKIOBOro
nHesmonpusoda (3apauva 1). PaspaboTtatb cxeMy ynpasneHus nHesma-
TUYECKUM LWIMHAPOM ABYCTOPOHHEr0 AEUCTBUS, OCYLLECTBASOWMM Cre-
aytowmii anroputM paboTsl (puc.1.2):

1. Mpun KpaTKOBpeMeHHOM HaxaTuu kHornku "TTYCK” wTok nHes-
MOUMINHAPA BbIABUIAETCS.

2. Mpy JOCTMXKEHMM LITOKOM KpaliHEro MOJSIOXKEHMSI OH aBTOMaTU-
YecKU BTSrMBaeTCs M OCTaéTCs B UCXOAHOM MO3uULMK.

Ha paboTy nHeBMONpvBOAa HaknadblBaeTCs creaytollee orpaHu-
YeHune: eCn WTOK UMAMHAPA elwé He BEpHY/ICS B UCXOOHYH MO3ULMIO,
HaxkaTue KHomkn «MYCK» He A0/MKHO npuBOAUTb K MOBTOPHOMY cpaba-
TbIBaHWIO NpuUBOAA.

YnpaBsneHue nHEBMOUMANHAPOM OCyLUecTBAsercs ot 5/2 bucra-
6uneHOro pacnpeaenuTens ¢ MHEBMATUYECKMM yrnpaBrieHneM. B kauecTse
KHOMKM 6yaneM ucnonb3oBaTb 3/2 MOHOCTAGWUIbHBIA pacnpeaennTenb C
MEXaHWYeCKVM yrpaB/ieHMEM, @ B KaYecTBe JaTuMka — TaKoM Xe pacripe-
JenuTenb C HaXkaTueM OT ponuvka.
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Puc.1.2. CxemMa nHeBMaTUYECKOro NpueoAa K 3agadve 1: 'l — I'5 — rnywwutenu;
P1 —P4 — pacnpepenutenu; 1, 2 — no3vunu pacnpeaenvTens; Wipuxamm (34eco
u ganee) 0603Ha4eHo KOHCTPYKTUBHOE PacriofioXeHue pacripegenmtenesi P2 v P4

B ncxoaHoM nonoxeHwuu (puc.1.3) pacnpegenutens P3 HaxoauT-
cs B no3vumm 1. MNpun 3TOM HecluTokoBas NONOCTb UMANHAPA COeiMHEHa C
aTtMoccdepoit no uenu: GecluTokoBass NonocTb umnuHapa (BrLl) - pac-
npegemutens P3 - rywuTens 3, a WTOKoOBas MOMOCTb COeAMHEHa C y3-
nom noarotosku Bosayxa (YMB) no uenu: YMNB — P3 — LUMU1. WTok um-
nuHapa BTAHYT. COOTBETCTBEHHO HaXaT ponvK pacnpepenutens P2, m
pacripefenuTenb HaxoaAMTCS B NO3vumm 2.
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Puc.1.3. UcxopHoe cocTosiHue nHeBMonpuBoAa B 3afade 1

Ynpaenstowume Bxoabl pacnpeaenutens P3 (Y1P3 un Y2P3) co-
eanHeHbl ¢ atMocdepoit: Y1P3 - P4 —T5u Y2P3 - P2 — P1 - T1.



MNpw HaxaTum Ha KHOMKy pacripegenuTens P1 oH nepemeluaeTcs
B nosuumio 2 (puc.1.4). MNpu 3TOM Ha ynpaBnsilolWLMiA BXoZ No3. 2 pacnpe-
nenutenst P3 noctynaeT okaTbll Bo3ayx oT YIMB no uenu: YMNB — P1 —
P2 — ¥2P3. Pacnpepenutens P3 nepeksodaeTca B no3uumio 2. LLITokosas
MOSIOCTb LMNMHAPA coeamHsieTcs ¢ atMocdepoit no uenu: LML — P3 -
4, a 6ecwTtokoBas — ¢ YIB no uenu YIB — P3 — BlNU1. Wtok unnuHapa

Ha4YMHAET BblABUraTbCA.
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Puc.1.4. CocTtosiHMe nHeBMOMpUBOAA B 3a4ade 1 nocne HaxaTus KHONKK
pacnpepenutens P1 («MYCK»)

Kak TONbKO LITOK LUMMHAPA OTXOAWUT OT CBOEro KpalHero noso-
XXEHWsI, POSMK pacnpeaenutens P2 oTxXMMaeTcs, U pacnpeaenutenb nom
[ECTBMEM MPY>XMHbLI BO3BpaLLaeTcs B nosuumio 1 (puc.1.5).
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Puc.1.5. CoctosiHne nHeBMonpusoaa B 3agadve 1
nocne Hayana BbIABUXEHUS LUTOKa NHEBMOUMAUHAPA



OpHako 6ucTabusbHbIM pacnpegenuTent P3 ocTaHeTCS B Mo3u-
LMK 2, NO3TOMY LUTOK LMMHAPa ByAET NpoAo/KaTb BblABUMXKEHWE. B 3TOM
CUTyauun pacnpeaenutens P1 yxe He UrpaeT HUKaKoM posv U ero KHOnM-
Ky MOXHO OTMYCTWUTb. MNMpUuéM Moka LITOK LMAMHAPA HE BEPHETCH B UC-
XOOHYIO MO3MLUMI0, MOBTOPHOE HaxaTue KHOMKW pacnpepenutens Pl Hu-
Kak He noBnusieT Ha paboTy npusofa. TakuM 06pasoM BbIMOJHSAETCS Or-
paHuyeHune Ha paboTy nHeBMonpueoda (CM. ycrnosue 3agaum 1).

Mpy BbIABMXXEHUN B KpaliHEE MpaBOe MOSIOXKEHNE LWTOK LMMHA-
pa HaXkMMaeT Ha pblyar pacnpegenutens P4 u nepeBoauT ero B NO3NUMIO
2 (puc.1.6). Mpu aToM ynpasBnstowmin Bxoa 1 pacnpeaenutens P3 nog-
KJIOYaETCS K Y371y NOAroToBKU Bo3ayxa no uenu: YMNB — P4 — Y1P3 n P3
nepektoyaeTcs B nosmumio 1. beclutokosas nonocTb COeAUHAETCS C aT-
mocepon (BMU1 — P3 — 3), a wrokoBass - ¢ YNB (YNB — P3 —
LUMUY).LWToK umnuMHapa BTArMBaeTCs, U NPUMBOA BO3BPALLAETCH B UCXOA-
HOE MOJIoXKEHME.
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Puc.1.6. CocTtosiHMe nHeBMOMpuBOAA B 3adadve 1 npu AOCTUXKEHUM LLITOKOM
LUMAMHAPA KpaiHEro BbITAHYTOrO MOMOXEHUS

B 3TOM npuMepe pacnpefenutenb BbiNOMHSET (yHKUMM ynpas-
NSIOLLEro YCTPONCTBA, NPUHUMAsi CUrHasbl OT orepaTopa, HaXMMaltoLLero
KHONKy pacnpegenutens P1, u ot gatumkoB P2 u P4. Ha ocHose nony-
YEHHbIX CUIHA/IOB OCYLUECTBISETCA TMepeKsIloyeHne MNOTOKOB CXKaToro
BO34yXa W, COOTBETCTBEHHO, N3MEHEHME HarpasBfieHUs ABVKEHUS LUTOKa
MHEBMOUMMHAPA, KOTOPbIN NMpUBOAUT B ABWXKEHME KaKOM-IMGO TEXHO-
Nlornyeckmin 06beKT (3aCIOHKY, MaHUMYNATOP, TONKaTeNb U T.M.).
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OpHako He Bceraa anroputM paboTel MHEBMONPUBOAA SBASIETCS
TaknM MpocTbiM. [laxke Ans UMKIOBLIX MHEBMOMPUBOAOB (OCOB6EHHO npwu
YrNpaBAeHUN HECKONbKUMU NMHEBMOLUMINHAPAMM) YCIOBUS NepeKItoYeHuns
pacripegenuTtenst MOryT 6blTb AOCTaTOMHO CNOXHBIMU. B 3TOM criyyae ans
NMOCTPOEHUST CUCTEMBbI YNPaB/ieHUs UCMOMb3YIOT MHEBMOK/AanaHbl, KOTO-
pble BbIMOMHSAOT foruveckme gyHKuMM. MHorga Takve KnanaHbl HasblBa-
0T NIOMMYECKUMUN SIEMEHTAMW.

Jlornyeckoit (pyHKUME Ha3biBalOT (PYHKUMIO, KOTOpasl 3aBUCUT
OT JIOrMYECKMX MepeMeHHbIX. JlorMyeckol nepeMeHHoW HasblBatoT nepe-
MEHHYI0, KOTOpasi MOXET MPUHUMaTb TOSIbKO [BA 3HAYeHus, Hanpumep
«0» nnn «1». TNpUMEeHNTENbHO K MHEBMaTUYeCKOMy npueoay 3a «0» 6y-
[EM CUMTaTb HU3KWI YPOBEHb AABMIEHWS, HEAOCTATOYHbIN ANl cpabaThl-
BaHUS KnanaHa wuin nepekntodeHus pacnpegenutens. COOTBETCTBEHHO
noa «1» NOHWUMAIOT BbICOKUIA YPOBEHb AaBNEHWUS, AOCTATOYUHbIA ANs cpa-
6aTbiBaHMS KflanaHa uvM nepeknodeHus pacrnpegenutens. Jlormyeckas
(byHKUMSI, KaK MpaBwWIo, 3a4aéTcs Mpu MOMOLWM Tabnuupl, Ha3biBaeMOM
Tabnuuein NCTUHHOCTY.

Jlornyeckne 3neMeHTHI BbLIMOAHSIOT NPOCTEMLIME  NOrnYeckne
dyHkumm: HE, U, UIIN. YcnosHble rpaduyeckne ob603HaveHus norude-
CKUX K/1anaHOB U BbIMOMHSAEMblE UMW florMyeckme (yHKUMK NOKasaHbl Ha
puc.1.7.

D{&l Arg 1y |y XAy |y
X X2 )HM— X2 2 oY

LL_IX2 X1 X2
X|10]|1 Xj|jofoj1{1 X|]0|0]|1
Y|1]0 X|]o0of1]j0(1 Xjof1]o
a) Y[(0]0]|O |1 Y|O|1]1
6) B)

Puc.1.7. YcnoBHble rpaduyeckme 0603HaueHns v Tabnmubl ICTMHHOCTH
JIOrMYECKMX (yHKLUMIA MHEBMOKNANaHOB: a - MHeBMOKManaH «HE»;
6 - nHeBMOKNanaH «W»; B - nHeBMoknanaH «UN»

MpuHUMNBl paboTbl NOrMYEecKMX NMHEBMOKIANAHOB NIErKO 3anoM-
HWUTb NPW NOMOLLM Creaytowmx ¢pas’:

ans knanaHa «HE»: Y HE X;

ans knanaHa «M»: Y paseH 1, ecm X1=1 N X2=1;

Ans knanaHa «MJIN»: Y paseH 1, ecm X1=1 WIN X2=1.

* 3pnecb 1 panee npeanorn HE, U, UMW, BbigeneHHbIe XUPHBIM WPUQTOM, 03HaYaoT
OAHOBPEMEHHO JIOMMYECKYIO onepaumio.



[na Toro utobbl knanaH «HE» BbINOAHSAN NOMMYECKYH0 (YHKLMIO

HE no oTHoweHuio ko Bxoay X,
Bo3ayXx (cM. puc.1.7, a).

P Py Px
PMax‘ [ ¥ 2

Pcpab|--{----- A---

Potn| /- --
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Puc.1.8. U3meHeHune paBneHuns
Ha BbIxoge Y (Py) knanaHa «HE»
B 3@aBUCMMOCTM OT U3MEHEHUS
fJaBneHust Ha Bxoge X

Ha BXoA P [OMmKeH NoaaBaThCs CXKaTbli

Cnepyet 3aMeTUTb, 4TO JlOrU-
yeckuit knanaH «HE» umeeT oaHy oco-
6eHHOCTb. ECcnn aaBneHne Ha ero Bxoae
X 6yneTr nocTteneHHO  BO3pacTaTtb
(pnc.1.8), To cpabaTtbiBaHMe KnanaHa
MPOU30MAET MpPU HEKOTOPOM [AABNIEHUH,
Ha3blBaEMOM JaBneHueM cpabaTbiBaHWS
(Pepas). Ec paBneHune Ha sxope X 6y-
[EeT MoCTeneHHO yMEeHbLIaTbCs OT Mak-
CUMasIbHOro 3HauyeHusi, To obpaTHoe
nepeksitodeHe Npou3onaéT npu Aas-
NEHUKN, KOTOpoe Ha3blBaeTCs [aBNeHu-
eM oTnyckaHns (Porm). TPUYEM  Pgrse
6onbuie, yeMm Py

YCTpOICTBO YNpaBieHus, KOTOPoe NPUHUMAET norndeckue (amc-
KPETHbIE) CUrHanbl, 06pabaTbiBaeT UX W BbIAAET YMNpaBnsioWme noruye-
Ckue (OMCKpeTHbIE) BO3AENCTBUS. Bce nornyeckme aBToMaTthl AENTCs Ha
KOMBMHALIMOHHbLIE U MOC/EA0BaTENBHOCTHLIE. Y KOMBUHALMOHHBIX aBTO-

X1 Y1
X2 Y2
A°
X1 | X2 Y1 Y2
npeabl ee
oo ol
0 1 0 1
1 0 1 0
1 1 HeXenaTesnbHas
KOMBUHauns

Puc.1.9. YcnoBHoe rpacumyeckoe
0603HaueHne NHeBMOK/1anaHa
«MNAMSATb» n Tabnuua ero
nepektoYeHuii

MaToOB 3Ha4eHue BbIXOAHbLIX CUrHaNoB
(«0» mnm «1») B AQHHbIA MOMEHT Bpe-
MEHW 3aBUCUT TONbKO OT 3HA4YeHus
BXOAHbIX CUrHanoB B 3TOT XE& MOMEHT
BpeMeHu. OnucaHHble Bbile Jornye-
CKMe MHeBMOK/anaHbl «HE», «W»,
«UNWN» sBnSIOTCA  NPOCTEMALUMMM  KOM-
OMHAUMOHHBbIMK  TIOrMYECKUMN  aBTOMa-
Tamu.

Y nocneposaTenlbHOCTHbIX aB-
TOMaTOB 3HA4Y€HME BbIXOAHbLIX CUrHANOB
B A@HHbIA MOMEHT BPEMEHWN 3aBUCUT HE
TOMbKO OT 3HAYE€HUs1 BXOAHbIX CUrHANoB
B 3TOT XX€ MOMEHT BpPEMEHM, HO U OT
npeabiaywero  COCTOSHMS  aBToMara.
MpocTeMwmnM  nNocneaoBaTe/IbHOCTHbLIM
JIOTMYECKMM aBTOMATOM SIBASIETCA KNa-
naH «MAMATb» (pnc.1.9).
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MHesMmoknanaH «MAMSATb» pabotaeT cneayrowmum obpasom. Ec-
1 Ha Bxoa X1 nogatb «1», a Ha X2 — «0», To Ha Bbixoae Y1 6yaeT «1»,
a Ha Bbixoge Y2 — «0». Ecnv nocne atoro ybpaTb curHan co Bxoaa X1, Ha
oboux Bxogax 6yayt «0», To Ha Bxoae Y1 octaHeTcs «1», a Ha BbIxoae
Y2 — «0», T.e. knanaH kak 6bl COXpaHsieT CBOE npeablayliee COCTOSHUE.
Ecnu Tenepb Ha Bxoa X2 nopatb «1», a Ha Bxoae X1 ocraHetca «0», To
Ha Bbixoge Y1 6yaer «0» , a Ha BbIxoge Y2 — «1». Ecnm Tenepb Co BXxoaa
X2 ybpaTb «1» 1 Ha 0boux Bxofax byaet 0, To KnanaH CHOBa COXpaHsieT
npeablayliee cocTosiHMe: Ha Bbixofe Y1 — «0», Ha Bbixoae Y2 — «1».

TakuMm 06pasoM, Mpu OAHOW U TOM XKE KOMOBMHALMU BXOAHbIX
curHanos (X1=0, X2=0) Ha BbiIxoae MOryT 6bITb pa3sHble KOMOMHaumK
(nmbo  Y1=1, Y2=0; nnbo Y1=0, Y2=1) B 3aBMCMMOCTM OT NpeablayLiero
COCTOSIHMSA. VIHOrAa Takoe YCTPOMUCTBO Ha3blBalOT TPUITEPOM.

Ecnn Ha oba Bxofa noaaTh eanHuUbl, TO kianaH Inbo octaHeTcs
B NpeablayliemM COCTOosiHUM (ecnu AaefieHue Ha oboux BxoAaX OAMHAKO-
BO), Mb60 1 yCTaHOBUTCA Ha TOM BbIXOAE, Ha Bxode KoToporo 6onblue
JaBneHue. Ytobbl B paboTe cxeMbl He BO3HMKIO HEOAHO3HAYHOCTM, TaKoe
COCTOSIHME [0MyCcKaTb HE pEKOMEHYETCS.

CnegyeT 3aMeTUTb, 4YTO 6WUCTabunbHbIM 5/2 pacnpegenuTesb
TaKke BbINOMHAET QyHKuMo «lMNAMATb», ecnu ynpasnsiowmne BXoAbl
paccMaTpuBaTb Kak Bxoabl X1 n X2.

B kauyecTtBe npumepa, WOCTPUPYIOLLErO [IPUMEHEHNE JIornye-
CKUX 3/IEMEHTOB, paccMoTpum 3apgady 2. Pa3pabotatb CxeMy MHEBMO-
npvBoAa, OCYLLUECTBAAIOWEro YyrpasfieHne MNHEBMOUWMIMHAPOM MO Cle-
JyioLemMy anroputmy:

1. MNpu KpaTKOBpPEMEHHOM HaXaTuu

O[IHOV U3 ABYX KHOMOK «[MyCK» LUTOK LMAUH-
Opa HauyMHaeT coBepwaTb  BO3BpaTHO-
MOCTyNaTesbHbIE ABUXXEHMUS. | | |
2. MNpu KpaTKOBPEMEHHOM HaxaTuu H p2*x  Pp3*
KHONKK «CTON» LWTOK LMAMHAPa BTArMBaeTcs 2
N OCTaHaB/MBAETCH. <]
Tivle/T
Ona  ynpasneHus HanpaBfieHeM P1

[ABWXXEHUS LITOKA UCMOoNb3oBaTb buctabunb- |:|

HbIM 5/2 pacnpeaenuTtenb ¢ NMHEBMATUYECKUM

yrnpaeneHveMm. B kayectBe KHOMOK W AaTuyu-

KOB - MOHOCTabunbHble 3/2 pacnpegenuteny  Puc.1.10. Cunosas yacTb

C MEXaHUYECKUM YMpaBfeHNEM. npu1Boaa k 3agade 2
CunoBass uyactb npueoga Oyper

NUMeTb cxeMy, npueeaéHHyio Ha puc.1.10.
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[ns pa3paboTky yrnpaBsitoWeN YacTh cxeMbl HeobxoamMMo onpe-
[enuTb YCNOoBUS, NpU KOTOpbIX pacnpefenutenis Pl gomkeH nepeknio-
4aTbCs U3 OAHOWM MO3VLMK B APYryio (T.e. B KakuxX C/lyyasiX LOSKHbI Mo-
CTynaTb CUrHasnbl Ha COOTBETCTBYIOLLME YNpaBsoLwme BXoabl).

LLTok unnuHapa AOMKeH BblABUraTbCsl B TOM C/ydvae, ecnv OH
HaXoAUTCS B MCXOAHOM No3uumy (T.e. HaXaT ponuk pacnpeaenutens P2)
n ecrn 6bina Haxkata kHonka «Myck 1» unm «Myck 2». Ecnm xe 6bina
HaxaTa KHomka «CTon», WTOK UMAnHAPa AO0/MKEH OCTaBaTbCs BTSAHYTbIM.
TakuMm 06pasoM, HeobxoamM knanaH «MAMSTb», KOTopbI Bbl «3anomMu-

A 4

P4 [
<H X1
1S Y
K1
2
T|—, X2
P5 [
‘:/
<H
1§ |X1 K2 Y_1
2] [y Y2
P6 [
=

1S

Puc.1.11. MNMpumeHeHne
knanaHa «MNAMATb» ans
«3anoMUHaHus» nocneaHein
HaXXaToW KHOMKU

Han», Kakas U3 KHOMoK 6blna HaxaTa no-
cneaHen.

Ha Bxog X1 knanaHa <«lMAMATb»
CUrHan AO/MKeH MOCTyNUTb B TOM Cydae,
ecnM  Haxata kHorka «[lyckl»  WJIN
«[lyck2», a Ha BXxoAa X2 — ecnn Haxata
kHonka «Cton» (puc.1.11).

B MCXOQHOM COCTOSIHUM BCE KHOMKW
OTXaTbl, COOTBETCTBEHHO Ha 06oux BXoAax
X1 n X2 knanaHa K2 «[MAMSATb» 6yaeT «0».
Ecm Haxata kHonka «[yck 1» WA
«[lyck 2», TO Ha Bbixoge Y knanaHa Kl
«UNN» nosiBnsieTca «1», KoTopas nocryna-
eT Ha Bxoa X1 knanaHa K2. CooTBeTCTBEHHO
Ha Bbixoge Y1 6yaer «1», a Ha Bbixoge Y2 —
«0».

Ecnm HaxaTb kHonky «CTorn», TO Ha
Bxoae X2 knanaHa K2 nosisutca «1», n To0-
roa Ha Bbixoge Y2 Takxke byaer «1», a Ha
Bbixoge Y1 — «0».

Takum 06pasoM, Ha Bbixoge Y1 no-
ABNSETCA CUrHas, ecnum 6blia HaxaTta KHonM-
Ka «Myck 1» WIN «[lyck 2», a Ha Bbixoae
Y2 — ecnm 6bina Haxata KHonka «CTon».

CornacHo anroputMy paboTbl npuBoAa
Ha ynpaBfsiloWMiA BXo4 2 pacnpeaenurtens
P1 (cM. puc.1.11) gosmkeH mpuiTU curHan,
€C/IM HaXxaT ponuk pacnpegenutens P2 U
6bina Haxkata kHonka «[Myckl» WJIN
«[Tyck2».
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Puc.1.12. Cxema nHeBMoOMpuBoaa K 3afave 2.
MO — nynbT onepaTtopa, YY — YCTPOMCTBO yrnpasrieHus

Ha ynpaensiowmii Bxoa 1 A0/MKEH NpUIATM CUIHAN, ecny 6blna
HaxxaTa kHonka «Cton» UJIN HaxaT ponuk pacnpegenutens P3.

O6veanHune Bbixoabl Y1 1 Y2 knanaHa K2 «MAMSATb» ¢ Bbixoaa-
MK pacnpepenuteneit P2 n P3 (puc.1.12) yepe3 cOOTBETCTBYIOLWME JIOTU-
yeckue knanaHbl K3 («U») n K4 («AJIN»), nonyunM nonHyto cxemy npu-
BOAA.

B cootBeTcTBUM C punc.1.1, B pa3paboTaHHOW CXeMe MHEBMOMNpU-
BOAA MOXHO BblIAENWTL: MyNbT onepaTopa, COCTOSILMIM U3 pacnpeaenure-
neit (NHeBMOKHOMOK) P4, P5, P6; yCTpOWCTBO YnpaBneHwus, npeacras-
nsilollee coboi NocnefoBaTeNbHOCTHbIA JTOrMYecKuii aBToMat, cobpaH-
HbI U3 nornyeckux knanaHoe K1 — K4; patumku — pacnipegenutenu P2 u
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P3; HanpaBnstowas 1 perynupytowas annapatypa — pacnpegenvrens P1;
NCNONHUTENbHBIN ABUraTeNb — NHeBMOLMAMHAp MLI1.

CnepgyeT 3aMeTuUTb, YTO (yHKUMS W MOXeT 6bITb peannsoBaHa
nocneaoBaTenbHbIM BKIOYEHMEM YCTpOMCTB. Hanpumep, Ha puc.1.2 no-

2T

P6 [

=t

1S

W

X2

Puc.1.13. HeyaauHas
peanusaums dyHkumn N
npu napannenbHoOM
coeiMHeHUW pacnpeaenvTenei

P4 1 P5

cnefoBaTeNibHOE BKJIOYEHWE pacnpegenute-
neit P1 n P2 obecneunBaeT nogady curHana
Ha ynpaBnsiloWmniA Bxoa 2 pacnpegenuTens P3
TOMLKO B TOM C/lydae, eCcin HaXkaTta KHOrMka
pacnpegenutens P1 WU HaxaT ponuk pacrnpe-
fenutens P2.

OyHkuma UKW B HEKOTOPLIX Cry4asx
MOXeT 6blTb peanu3oBaHa NyTEM napannenb-
HOrO BKJIOYEHUS] MHEBMOYCTPOICTB, OAHaKO
npyM TaKoW peanu3auumM HYXHO 6blTb OYEHb
OCTOPOXHbIM. HarpuMep, paccMOTpuUM CuUTya-
umio, ecnm Ha puc.1.11 ybpatb knanaH K1 u
pacnpegenutenn P4 u P5 coeanHuTb naparn-

Y1nenbHo (puc.1.13).

Mpy nepekoYeHnn B MNo3uUmio 2

/> TOJIbKO 0AHOro 13 pacnpeaenutenein P4 UJIN

P5 Bxopg X1 knanaHa K2 6yger coeauHEH c
aTtMoccepoit nmbo vepes M, nnbo uepes 2.
STO MOXET NPUBECTU K TOMY, YTO KnanaH K2
He cpaboTaer.

Mpn pa3paboTke CxeMbl MHEBMOMPU-
BoAa C 6onee COXHbIM anroputMoM paboThbl
(ocobeHHO npu  ynNpaBfE€HMM HECKONbKUMU
NMHEBMOLUMTMHAPAMM) ONpPeAenEHHYIO MOMOLLb
MOXET OKa3aTb COCTaB/IEHNE LUMKIOrPaMMbl
paboTbl NpuBoAa.

Ha upuknorpamMme no ropusoHTasIbHOM
OCV OTK/IaAbIBAlOT BpeMsi, a MO BepTUKalb-
HOM — COCTOSIHME 3NeMEHTOB (BKJ1./BbIKI.;
HaXkaTo/0TXXaTo; ABWXeHWe Bnepéa/Hasaa u

T.I'I.). MHorpa crpenkamm ykasblBalOT MPUYMHHO-CNIEACTBEHHbIE CBS3M
(T.e. HaXxaTue Kakol KHOMKU Unn cpa6aTb|BaHme KaKoro Agatymka AOJIKHO
NpuUBOANTDL K NMEPEKIIOYEHUIO pacnpeaennTens n T.,Cl,.).
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[TponnioCTpUpyemM rpuMeHeHne LMK/IorpaMMbl Ha rnpumepe 3a-
paum 3. PaspabotaTb cxeMy nHEBMOMpWBOAA, YNpaBnsiowero AByMsl
NHEBMOUWIMHAPAMM MO CliegyloweMy anroputmy:

1. Mpu HaxkaTum KHONKKU «lyCK» BbIABUIraeTCsl WTOK NepPBOro Uu-
nnHapa.

2. Mpy AOCTUXXEHWUM LITOKOM MEPBOr0 LMAMHAPA KpalHEro BbITS-
HYTOrO MOJIOXKEHWNS BbIABUIAETCS LUTOK BTOPOro LUMAMHAPA.

3. Mocne AOCTUXKEHUS LITOKOM BTOPOro LUMMHAPA KpPaHEro Bbi-
TAHYTOrO MOJIOXXEHUS OH aBTOMaTUYECKN BTArMBaeTCs.

4. lNMocne TOro Kak LWTOK BTOPOro LMAMHAPA MOSIHOCTBIO BTSHYT,
BTSAMMBAETCS LUTOK NEPBOro LMInHAPa.

5. Mocne Toro kak oba LWToKa BTSAHYThLI, OHW OCTaHaBNMBAOTCS A0
CreytoLero Haxxatns KHOMKn «ITyck».

Ha paboTy cxeMbl HaknaabIBaeTC OAHO OrpaHUYeHne: eciv UMK
paboTbl NpMBOAA eLé He 3aBEePLUEH, HAXaTME KHOMKN «IyCck» He AO0MKHO
NpPMBOANTL K HaYyany HOBOroO LMKNa.

Ml | Ml

T HE
MR AR
P1 |0 P2 |0

N

4
—
N

H

Puc.1.14. Cxema c10BOM YacTy nNpuBoaa K 3aaade 3

[na ynpaeneHusl HanpaBneHWeM [ABWXKEHWUS LUTOKa MHEBMOLM-
NMHApa UCnonb3oBaTb 5/2 6uctabunbHble pacnpefenuTenn ¢ NHeBMaTu-
YeckuM ynpasneHneM. Toraa cunoBas YacTb npusofa byaeT uMeTb cxe-
My, MOKa3aHHY Ha puc.1.14. B kauvectBe gatumkoB (P3 — P6) ncnonb3o-
BaTb 3/2 MOHOCTabwnbHble pacnpefenuTenn C MexaHWYecKuM ynpase-
HUeM.

CocrasuM umknorpamMy pabotel npusoga (puc.1.15). B ucxop-
HOM COCTOSIHUM (MOMEHT BpeMeHu t0) WTokM 06oMX UMAMHAPOB BTSAHYTHI.
Ponvkn pacnpeaenuteneit P3 n P5 HaxaTbl, U Ha MX BbIXOAAX €CTb CUr-
Han. MNpu Haxatnm kHonku «lyck» (MOMEHT BpeMeHu tl) LWTOK NepBoro
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UMAMHAPa AO/MKEH BbIABUraThbCs, T.e. A0/MKeH ObiTb MoAaH CUMrHan Ha
BTOpOM ynpaBnstowmin Bxoa pacnpeaenutens P1. CornacHo orpaHudye-
HWIO, YC/IOBUEM MOAAYN CUrHana SBSIETCA HaXaTue MHEBMOKHOMKM
«Myck» WU Haxatne ponuka pacnpegenutens P3, 4TO OTpaxeHO Ha
puc.1.15 crpenkamu.

Myck t I—I'

nu

MNpwn oTxope wToKa OT
KpalHero BTSAHYTOrO MOJOXe-
t Hua ponuk pacnpepenutens P3
> OTOKMETCS, U CUrHan Ha ero
¢ BblXOAe Nponaser.
> Mpu pocTuxeHnn LWwTo-
KoM umnuHgapa U1 kpaiHero
t BBITAHYTOrO MNOMOXeHus (Mo-
> MEHT t2) MpOMCXOAUT HaxaTue
ponuka pacnpegenutens P4,
‘ » YTO [O/DKHO MPMBECTM K Bbl-
OBWXKEHUIO  LWITOKA LMAMHAPA
t MU2. Ona aToro AomkeH 6biTb
—> ofaH CWrHan Ha  BTOPOW
yNpaBnsowWmiAi BXxoa pacrpege-

4

nu2

4

>

:

P3

™

A
P4

—_——

!

P5

| I | R

1
1
1
1
1

"MNU2 oT kpaliHero BTSHYTOro
t MOMOXEHUs POSINK pacnpeaenu-
. » Tena P5 oToxmérca, u curHan
0t ot & Ha ero BbIXOZe Nponager.
Puc.1.15. LuknorpamMma paboTbl I'IpVI JOCTWKEHUN LLUTO-
MHEBMOMPUBOAA K 3aAave 3 koM TML2 KpaiiHero BbITSHYTOro
nonoxeHuns (MoMeHT t3) cpaba-
TbiBaeT pacnpefenutens P6, B pesynbTaTe Yero wrtok MNU2 gomkeH BTS-
HYTbCSl, T.€. AO/DKEH ObITb NMOAAH CUrHas Ha NEepBbI YNPaBNSIOWMIA BXOA
pacnpepenutens P2.
Mocne Toro kak wrok MNU2 BTaHeTcs (MOMeHT t4), cHOBa NOSIBUT-
CA curHan Ha Bbixoge P5. 3TO JO/HKHO MpMBECTU K MoJaye curHana Ha
MepBbI YNpaBnsiloWmMii BXoa pacnpeaenmtens P1 v BTArMBaHMIO LUTOKA
MUl. Mocne BTarvBaHust wToka MU1 (t5) pabounit uMKn 3aBepluaeTcs
(wnu noeTopsieTcs).
Ha nepsbin B3rnsa, Ans obecriedeHus Tpebyemoro anroputMma
paboTbl HEO6X0AMMO COEAMHUTL BbIXOAbI pacnpeaenuTenelt P4, P5, P6 co
Bxogamn Y2P2, Y1P1, Y1P2 cootBeTcTBeHHO (pnc.1.16).

P6

Cr
-,
N
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Puc.1.16. Mepsbiit (Hepabouwnil) BapMaHT CXeMbl NMHEBMOMNPMBOAA K 3agade 3

OpfHako ecnn BHUMATENBHO NPOaHann3vMpoBaTh LUMKIOrpaMMy, TO
MOXHO YBWAETb, YTO MpY TaKOW CXEME BKIOUYEHWUS MPUBOA HE 3amyCTUT-
Csl, TaK KaK B MCXOAHOM COCTOSIHUWM (MOMeHT BpeMeHu t0 Ha umknorpam-
Me) Ha BxoA Y1P1 nogaércsa curHan no uenum: YMNB — P5 — Y1P1 (B ucxog-
HOM COCTOSIHWM LUTOKWM LMNMHAPOB BTSAHYTHI, PO/UK pacrnpegenutens PS5
HaxaT). COOTBETCTBEHHO NPU HaXaTuu KHOMkK «[yck» (pacnpefenutens
P7) B MOMeHT BpeMeHu t1 pacnipeaenutens P1 He CMOXET NepekounTb-

Cs B no3vumto 2.
Ecnn e BCE-Taku yaacTcsl KaknM-To
06pas3oM BbIABMHYTL WTOK umnnHapa MLU1, 1o p

B MOMeHT t3, korga P2 po/mkeH nepeknio-
YnTbCS B NO3. 1, OH HE CMOXEeT 3Toro cae-
naTb, TaKk Kak ynpaBnsiowmin Bxog Y2P2 6y-
net coeauHén ¢ YMNB no uenn: YMNB — P4 —
Y2P2.

Takum o6pasoMm, ans TOro 4tobbl

npuBoa paboTan Mo 3aAaHHOMY anropuTMy, Pcpab

HeobxoanMMo, 4TObbl CMrHan Ha BbIXo4e pac-
npepenuteneit P4, P5 (Ha Bxogax Y2P2 wu
Y1P1) wuMmen BuA, NOKas3aHHbIM Ha puc.1.15
MYHKTUPHOW JMHMeH. [ns  ¢opMUMpoBaHus
TaKoro CUrHana MOXHO WCMosb30BaTb OAHO-
Bubpatop (puc.1.17).
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B HauasibHbI1 MOMEHT BpeMeHW AaBneHue Ha Bxoze P (Pp) paBHO
Hynto. COOTBETCTBEHHO, AaBrieHne Py Ha Bbixofe Y JIOrMyeckoro rnHes-
MoksianaHa «HE» Takoke paBHO Hynto. MNpy nogaye aasneHus Ha Bxog P B
MOMeHT BpeMeHu t1 Ha BbIxoge Y nosiBUTCA «1», Tak Kak pecmBep R He
MOXET MIHOBEHHO «3apsaanTbCca», U Ha Bxoae X byaet «0».

[asnenune Ha Bxoae X (Px) 6yneT Bo3pactaTb NOCTENeHHo. B ToT
MOMeHT (t2), koraa AasneHne PX AOCTUrHET 3HayeHust Pae (Px cTaHer
paBHbIM «1»), AaBneHue Py CTaHET paBHbIM HYJIHO.

Takum obpa3oM, Ha Bbixode anemeHTa «HET» dopmupyetcs nm-
NynbC AaBNeHNa QJIMTENIbHOCTLIO tp, KOTOPYO MOXHO perynMpoBaTtb npu
nomotm apoccens Ap.

Mpu oTkNtoveHUn Bxoda P ot YIMB (coeanHeHun ¢ atMocdepoit)
pecuBep R BbICTPO «paspshkaeTcsa» yepes obpaTHbIN knanaH KO.

BkntouMB 0AHOBMOPATOPbI MEXAy BbIXOAaMW pacnpeaenuteneit
P4, P5 (cm. puc.1.16) n Bxogamun Y2P2, Y1P1, nonyuMm cxemy Npusoaa,
paboTaroLLyto cornacHo 3aAaHHOMY B 3adadve 3 anroputMmy. Cxema noka-
3aHa Ha puc.1.18.

ML ML
P r I oo | Ipox 1 2 €
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Puc.1.18. Cxema nHeBMoNpuBoaa K 3ajave 3

Y1 Y2 3apauy ynpaBsieHUs NMHEeBMO-
7 Z] NPUBOAOM MOXHO TaKKe peluatb /1pH
T\ lv /Tl MOMOLYN CPEACTB 3/1EKTPOaBTOMAaTH-
KM. B 3TOM Cllyyae WUCronb3yTCs KHOMKM

Puc.1.19. YenosHoe rpadm4eckoe i natyuku ¢ 3NEKTPUYECKUMU BbIXOAHBIMM

0603HaueH!e PacnpenenMTens C  cypanamy  (KOHTAaKTHbIE  BLIKIKOYATENM;
SNNEKTPOMArHnTHbIM ynpaBJjiEHUEM
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repKOHbI; AATYMKM, OCHOBaHHble Ha 3ddekTe Xonna, NHAYKTUBHbIE, EM-
KOCTHble, onTuyeckue). CuctemMa ynpasneHus CTPOUTCS MpU MOMOLLUM
3NEKTPOMarHUTHbIX pene, UMhpOoBbIX 3M1EKTPOHHBIX MUKPOCXEM UMK Mpo-
rpamMMUpyeMbIX JIOrMYECKUX KOHTPONNepoB. [N U3MEHEHUs Hanpasne-
HWMS MOTOKA OKATOro BO3AyXa UCMOSMb3YIOTCA NHEBMaTUYeckne pacnpeje-
NUTENN C 3NeKTPOMarHWTHbIM ynpasneHueMm (puc.1.19). Pabota Takoro
pacripegenuTens aHanornyHa paboTe pacnpegenuTens C
MHEBMATUYECKUM  YMpPaBfiEHMEM, C TOM /Wb pasHUUEN, 4YTO ANs
nepeksitloYeHnst  pacnpeaenuTens M3  OAHOW Mo3vuMuM B Apyryto
HeobXxoaMMO MojaBaTb  3MIEKTPUYECKUIA  CUrHan  (HanpskeHue) Ha
anekTpoMarHuTel Y1 u Y2.

L ~] A A

| K1 \K1.1 |K1.2 K1.3

Puc.1.20. YcnosHoe rpadmnyeckoe 0603HaveHne 31eKTpOMarHUTHOro perne.
KoHTaKTbl MoKasaHbl B UCXOAHOM COCTOSIHUK. CTpenkamm nokasaHo
Harpas/fieHVe NepeknioyeHnst Npy Noaaye HanpsxkeHust Ha pabouyto obmoTky K1

Ecn npuBoa paboTaer Mo HECnoXHOMY anroputMmy, TO ANns
yrnpaBneHus TakuMu pacnpefenutensMm UCNoNb3yT 31EKTPOMArHUTHbIE
pene (pnc.1.20). DneKTpoMarHMTHOe pene uMeeT oaHy pabouyto 06MOTKY
(K1) u oavH nnu Heckonbko kOHTakTOB (K1.1 — K1.3). KoHTakTbl 6biBatoT
HOpManbHO-pa3oMkHyTble (K1.1), HopManbHO-3aMkHyTble (K1.2) w
napHble (K1.3), npeacraBnsiowme cobot KOMGMHALUMIO HOPMasbHO-pa-
30MKHYTOrO ¥ HOPMasibHO-3aMKHYTOr0 KOHTAKTOB.

Ecnn Ha pabouyto 06MOTKYy pene nogatb HamnpsbKeHue, TO HOp-
MaslbHO-Pa30MKHYTbIMN KOHTAKT 3aMbIKaeTCsl, HOPMasbHO-3aMKHYTbIA —
pa3MbIKaeTCsl, NapHbI — NepeksitoyaeTcs.

Ha anekTpuueckoii cxeMe KOHTaKTbl pene u3obpaxatoT B UCX0oA-
HOM COCTOSIHMM, T.e. KOra Ha pabouyto 06MOTKY pene HanpshkeHue He
nogaércs.

Mpu nomowm pene Tak Xe, Kak M Mpu MNOMOLUM JIOMMYECKNX
MHEBMOK/IAMNAHOB, MOryT ObITb peann3oBaHbl JlorMyeckme  QyHKLMK
(puc.1.21).

Nornyeckas gyHkumsa HE (punc.1.21, a) peanusyeTcs npu noMoLLm
HOPManbHO-3aMKHYTOr0 KOHTakTa pene. B McxooHOM  COCTOSiHWMM, Korga
Ha Bxoge X «0» (T.e. HanpsbkeHWe He MOAAETCs), Yepe3 3aMKHYThI
KoHTakT K1.1 Ha BbIxoa Y nogaérca HanpsbkeHue Un (T.e. Ha BbIxode —
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«1»). MNpu nopaye HarnpskeHus Ha Bxoa X (X=1) koHTakT Kl1.1
pa3MbIKAETCS, U HanpsbkeHue Ha Bbixoa Y He noctynaeT (Y=0).

+U +U
\Jle.l l
K1.1
N\ K2.1 N :K2.1
Y X Y
K

K XE? K
m— -
B) MU

a) HE 6 "

+U
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Puc.1.21. Peanu3aums nornyecknx yHKUMI Npy noMoLum pene

BK/IIOYEHMEM HOPMAaSIbHO-Pa30MKHYTbIX KOHTakToB (puc.1.21, 6). Ha
Bbixoge Y 6yaer «1» TOMbKO B TOM Crlydae, eciM 3aMKHyTbl ob6a
KoHTakTa: K1.1 1 K2.1. 3To npou3onaér Tofbko B TOM Cllyyae, ecim
noAaHo HanpsbkeHue Ha obe paboune obmoTku pene: K1 u K2, T.e. ecim
X1=1 MU X2=1. Ecnu xoTs 66l Ha oaHy pabouyto 06MOTKY HarpshkeHue He
nogaércs (Hanpumep, X1=0), TO COOTBETCTBYIOLMIA KOHTAKT (K1.1)
Pa30MKHYT, U Ha BbIx0oA Y HanpsbkeHue He noctynaet (Y=0).

Nornyeckas ¢yHkuma UIIN peanusyeTca napannenbHbiM coeaum-
HeHWeM HOpManbHO-Pa30MKHYTbIX KOHTakToB (puc.1.21, B). Ecim X1=1
WUJIN X2=1, 10 3amblkaeTcs KOHTakT K1.1 WM K2.1, cOOTBETCTBEHHO Ha
BbIXoZ Y nogaértcsa HanpsxeHne (Y=0).

OuyeHb 4YacTo B peneiHbIX CXeMax MCMosb3yeTcsl Tak HasblBaeMast
QYHKUMST «CamMOB/IOKMPOBKU» (M/IM «CamoyAepXKaHns» ). PaccMOTpuUM 3Ty
GyHKUMIO Ha NpuMepe NpuBoAa, NpuBEAEHHOro Ha puc.1.22. Mpusoa co-
CTOWUT U3 ABYX YacTei (CxeM) — MHeBMaTMYeCKoi (CUNOBOIN) U 3neKTpuYe-
cKkol (ynpaenstolleit). MHoraa Takoi NpuMBOA HasblBaloT KOMOGUMHUMPOBAH-
HbIM MHEBMO31EKTPUYECKUM, NN 31IEKTPOMHEBMATUYECKUM.

Mpu HaxaTum KHOMKK «Iyck» (C HOPMANbHO-PA30OMKHYTbIM KOH-
TaKTOM) e€ KOHTaKT 3aMblkaeTcs, U 4depe3 pabouyio obmoTky pene Kl
NpoxoauT Tok Mo uenu: +Un — «Myck» — «Cton» — K1 — 06wuit nposog.
Mpu 3TOM KoHTakTbl pene K1.1 n K1.2 3aMbIKatoTcs.

20



+Un
J_jﬁ N1 ‘HAU:O
Myck K1.2 | IJ
Y
Cron K KL.1 va ;\ . /1\/

1 ) 2 | tﬁ
Puc.1.22. Cxema NHEBMO3MEKTPUYECKOro NpuBoaa
C cyHKUMel «caMobnoknpoBku» Ha pene K1

KoHTakT K1.1 BKIOYEH napannensHo KHonke «[lyck», nmosToMy
Mpu OTMYCKAHUWM KHOMKK (KOrAa eé KOHTaKT Pa3oMKHETCS) TOK BCE paBHO
bynet npoxoantb vepe3 pabouyto 06MOTKY pene no uenu: +Un — K1.1 —
«Crton» — K1 — 06wuit npoBog, T.e. pene kak 6bl caMo yaepXuBaeT cebsi
BO BKJ/TIOYEHHOM COCTOSIHUM CBOMM KOHTakToM K1.1. OTciofa u Ha3BaHue:
CXeMa «CaMOyAepXKaHUS» UM «CaMODNOKMPOBKM».

Mpu 3aMblkaHnM KoHTakTa K1.2 TOK MpOXOAUT 4epe3 3MeKTpo-
MarHuT Y pacnpeaenutens P1 no uenu: +Un — K1.2 — Y — 06wwmii npoBsog.
Mpu 3TOM pacnpegenuTens NepeknoyaeTcs B NO3MUMIO 2 U LUTOK LIMUH-
Apa BblABUraeTcs.

Mpu HaxxaTum kHonku «CTon» (C HOPManbHO-3aMKHYTbIM KOHTaK-
TOM) €€ KOHTaKT pa3MbIKaeTCsl, Lenb A5 NPOXOXAEHMS Toka vepes pa-
6ouyto 06MoTKy pene K1 paspbiBaeTcs, koHTakTbl K1.1 1 K1.2 pa3mbika-
toTcs. COOTBETCTBEHHO MpeKpalLlaeTcs MPOXOXAEHUE TOKa yepes3 3rek-
TpoMarHuT Y1. PacnpeaennTens P1 noa AeNCTBMEM MPY>XWHbI BO3BpPaLLa-
€TCa B No3numio 1, WTOK UMNnHApa BTArMBaeTcs.

AN nmocTpaynn BO3MOXCHOCTEH pesie pacCMOTPUM CXEMY
MHEBMO3/IEKTPUYECKOrO MPUBOAA, BbIMOSHSAOWEro Takue xe dyHKuu,
4YTO U NHEBMONPUBOA B 3adaye 2. [Ing ynpaBneHusl HanpasBneHneM Asu-
XKEHUS LITOKA UMMHAPa 6yAeM MCnonb3oBaTb 5/2 6UCTAbUMbHLIA pac-
npegenuTesb C anekTpoynpasneHvem (puc.1.23).

B uncxogHoM coctosiHum pene K1 BbIK1HOYEHO, COOTBETCTBEHHO
KOHTaKT K3.1 3aMKHYT, 1 Yepe3 3nekTpoMarHuT Y1 npoxoauT TOoK Mo ue-
nu: +Un — K1.3 — Y1 — obwwin nposoga. Pacnpeaenutens P1 HaxoauTtcs B
nosvumn 1, WTOK unnmMHapa BTAHYT. [py 3TOM HaXKaT posIMK KOHTaKTHOro
gatuvka 11 n ero KOHTaKT 3aMKHYT.
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Puc.1.23. Cxema NHEBMO3/IEKTPUYECKOrO MpUBOAA K 3aaade 2

Mpn HaxkaTum kHonku «[Myckl» WM «[lyck2» yepe3 pabouyto
obmoTky pene K1 npoxoguT Tok (B AaHHOM cnyyae dyHkuns UIIN pea-
NM30BaHa napannenbHbIM COeAMHEHNEM KHOMOK). pn 3TOM 3aMblKaeTcsl
koHTakT K1.1 u ctaBut pene K1 Ha camobnokmpoBky. KpoMe TOro, 3aMbi-
KaeTcs KOHTakT K1.2, a KoHTakT K1.3 — pa3MbikaeTcs. COOTBETCTBEHHO
3NEKTPOMArHUT Y1 OTK/OYAETCs, a Yepe3 3MEKTPOMarHUT Y2 npoxoauT
TOK Mo uenu: +Un — K1.2 — A1 — Y2 — obwuit npoBoa. PacnpeaenvTenb
P1 nepekntovaeTcs B NO3MLMIO 2, LUTOK LUMANHAPA BblABUraeTCs.

Mpu [OCTUXEHUM LLITOKOM KPAMHEro BbITSHYTOMO MOSIOXEHUS Ha-
XUMaeTCs posMK aatyumka [12, n ero KOHTaKT 3aMblkaeTcs. Bkirovaetcs
anekTpoMarHuT Y1, un pacnpenenvtens P1 nepekntoyaeTcs B nosvumio 1
(anekTpoMarHMT Y2 B 3TOT MOMEHT OTK/IOYEH, TaK Kak Mpu BblABMKEHUM
LUTOKA pa3MbIKaeTCs KOHTaKT Aatdmka [1). LLUTok umnmHapa BTArMBaeTcs.

MNpwn BTArMBaHUK LUTOKA BHOBb 3aMbIKaeTCs KOHTaKT gatuuka [1,
W pacnpefenvTenb CHOBa NepekioYaeTcs B No3mumio 2. Tak npomcxoanT
BO3BPaTHO-MOCTYNaTesibHOe ABMXXEHME LITOKa.

Mpu HaxkaTum KHonku «Crton» oTK/oYaeTca pene K1, KOHTakT
K1.2 pa3mMbikaeTcs, a K1.3 3aMbikaeTcs. Bknwoyaerca anektpoMarHmT Y1,
W WTOK UMAMHApPA BTArMBaeTCs.

TakuMm 06pa3oM, KOHTAKT K1.2 3aMKHYT B TOM C/ly4ae, ecim no-
cnefHen 6bina HaxaTta kHomka «Myck», a K1.3 — ecnv Haxata KHomMka
«Cron». KoHTakT matumka [1 BkMO4EH nocnepoBaTensHo ¢ K1.2, T.e.
peanuayeTtcs dyHKUuMs W. DneKTpoMarHut Y2 BKJOYAETCs, eCninv 3aMKHYT
KOHTaKT aaTunka 11 U nocneaHel 6bina Haxara KHomka «Myck». dnek-
TpoMarHut Y1 BK/IHOYAETCS, €C/IM 3aMKHYT KOHTakT AaTunka A2 UWIN no-
cnesHen 6bina Haxata KHorka «CTon».

CnepyeT 3aMeTUTb, YTO XOTS CXema Ha puc.1.23 BbINONHSET BO3-
JIOKEHHYIO Ha Heé 3ajayy, OHa UMeeT OAMH HeJoCTaTOK: B COCTOSIHMM
OCTaHOoBa (rMocne HaxaTns KHOMKM «CTom») aneKTpoMarHUT Y1 nocTosH-
HO HaXOAMTCS NOJA HarnpsKeHneM.

22



I'IyCKl |_|YCK2 T+Un
Cron ]| Tioo J

e

Puc.1.24. N3MeHEHHasa aneKTpuyeckas cxema
NHEBMO3NEKTPONpuBoAa K 3ajaye 2

XenaTtenbHO COCTaBNSATb 3NEKTpUYECKME CXEMbl TaknuM obpasoMm,
4yTOObl HampsXKeHne Ha 3NEeKTPOMarHUTbl MOAaBasniocb KPaTKOBPEMEHHO.
STO MOBbLILWAET A0ArOBEYHOCTb UM 6e3onacHoCTb paboTbl 060pyaoBaHUS.
Ha puc.1.24 gaHa anektpuyeckas cxema, NMWEHHas 3Toro HegoctaTka. B
cXeMe Mpu HaxaTum KHOMKM «CTom» 3aMblKaeTCs KOHTakT K2.2, uyepes
anekTpoMarHMT Y1 npoTekaeT TOK, pacnpefenvrenb nepeklovaeTcs B
COOTBETCTBYIOLLYIO NO3uLMIO. TpM OTNYCKaHWM KHOMKM KOHTakKT K2.2 pas-
MbIKQeTCsl, HanpsXeHne C 3f1eKTpoMarHuTa CHUMaeTcs.

ANna co3gaHns 3/1€KTPUYECKOH CXeMbl MTHEeBMO3J/1IeKTPO-
npuBoga rnpUMEHSIIOT TakoKe 3/1IEKTPOHHbIe peJie. T10 CBoeMy NpuH-
uMny AelCTBUS OHM aHaNorMYHbl 3MEKTPOMArHUTHLIM pene, HO BMECTO
3NEKTPUYECKUX KOHTAKTOB UMEIOT 3NMEKTPOHHbIe (TPaH3UCTOpHbIE, TUpU-
CTOpHbIE MW CUMUCTOPHBIE) KOUN. DNEKTPOHHbIE pene uMmeloT bonee
BbICOKOE 6bICTPOAENCTBME M HAAEXHOCTb MO CPABHEHMIO C 3MeKTpoMar-
HWUTHBIMKW, HO, KaK NPaBunNIO, MEHbLLEE KOIMUYECTBO KOHTAKTOB.

Mpu HeobxoaMMOCTU peanu3aumm BpeMeHHbIX WHTepBanoB (Ha-
npuMmep, Kak B 3afadye 3) MCMNONb3YKOT pene BpeMeHu. Pene BpeMeHu
NpeAcTaBNstoT CO60M HECKObKO 60/ee CNOXKHbIE 3NEKTPOHHbIE YCTPOM-
CTBa M MOryT paboTaTb B pasfiMyHbIX peXuMax: 3aepXXKa BKIIHOYEHUSs,
3a/epXXKa BbIKNOYEHNs, oaHOBMbpaTop 1 T.1M.

Ecnn TpebyeTca ynpaBnsTb HECKONBKUMU LUMAMHAPAMU MO CIIOX-
HOMY anroputMy, TO ANS CO34aHWUS CUCTEMbl YMpPaBfEHUS UCMOSb3YIOT
nporpaMMupyeMsliii nordeckuii koHtponnep (MJIK), koTopbi npeacTae-
nseT coboil CNoXHOE MMKPOMPOLECCOPHOE YCTPOWCTBO, MMEloLlee He-
CKOJIbKO JIOrMYECKUX BXOLOB M BbIXOAOB. Ha BXOAbl KOHTpOAiepa nocry-
NarT NOrMyeckne sneKTpuyeckne CurHasbl OT AATUMKOB WMAM KHOMOK. K
BbIXOZAaM KOHTPOJIiepa NOAKOYAIOT 3N1EKTPOMArHUTbI pacnpeaennTenei,
paboune 0bMOTKM pene, curHasbHble naMmnbl U Apyrne UCMONHUTENbHbIE
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ycTpoicTtsa. KoHTponnep obpabaTbiBaeT BXOAHbIE CUrHASbI MO 3aAaHHOMY
anropuTMy W, B COOTBETCTBUM C 3aAayeit yrnpaBfieHWsl, BKJIIOYAET Wan
BbIK/IOYAET HeOHX0aNMbIEe BbIXOAbI.

AnropuTM paboTel MJ1K onpeaensetcs nporpamMMoit, 3anncaHHoM
B ero namsaTtb. [porpaMma COCTaBASIETCS MpU MOMOLUM NEepPCOHasnbHOMo
KOMMblOTEpPa M 3anucbiBaeTcsl B NaMsATb KOHTpoOs/iepa Yepes cneumanb-
HbI1 KOMMYHWUKALMOHHBIN MHTepdeic. [ns cocTaBfeHusl nporpaMmMm uc-
MOMb3YETCs HECKOMBKO A3bIKOB NporpaMmMmuposaHus MJK:

1. S3blk MHCTpYKUMIA (STL) — MCNONb30BaHME 3TOrO si3blka Tpeby-
€T 3HaHWA BHYTPEHHEN CTPYKTYpbl KOHTPO/IEPa U OCHOB MMKpOMpoLec-
COPHOMN TEXHUKMN.

2. SA3blK YHKUMOHaNbHbIX cxeM (FBD) — ncnonb3oBaHWe 3TOro
A3blka TpebyeT 3HaHWS OCHOB LMMPOBOI 3N1EKTPOHUKN.

3. S3bIk NecTHUYHbIX anarpamm (LAD) — TpebyeT 3HaHus npuH-
uMnoB paboTbl 3NEKTPOMarHUTHbIX pene. [Jpyroe Ha3sBaHue 3TOro s3blka —
A3bIK PENENHO-KOHTaKTHbIX cxeM (PKC).

MNporpamMma Ha sa3bike PKC npega-
Network 1 cTaBnser pco6F:)171 Habop Bbll-IMCJ'IVITeﬂb'?-IbIX
uenoyek (network). Kaxpass uenouka
10.0 I0.1 Q0.0  (puc.1.25) HauMHaeTca OT BUPTYasbHOM
WnHbl NuTaHus (BLUIM), coctouT u3 Habo-
/ pa HOpManbHO-pa3oMkHyTbIX (1I0.0) w
HOpManbHO-3aMKHyTbIX (I0.1) KOHTaKTOB U
PuC.1.25. dparmeHT nporpamMmel  3aKa@HUNBaETCH BbIXOAHOW  OBMOTKOM
(BblumcmTensHas uenouka)  (Q0.0). 3peck 10.0 n 10.1 — Homepa Bxo-
Ha s13blke LAD poB, a Q0.0 — HoMep BbIXoda KOHTpose-

pa.

Ecnu oT BUPTYanbHON WKWHBI MUTaHWUS NPOXOAUT CUrHan (BUPTY-
anbHbIM TOK) A0 BLIXOAHOW OBMOTKM, TO Ha COOTBETCTBYHOLUMIA BbiXOA
KOHTponnepa noaaérca HanpskeHne (OH yCTaHaBnuBAETCs B «1»). Hop-
ManbHO-Pa30MKHYTbIA KOHTaKT «3aMbIKAeTCs» B TOM Cly4Yyae, €M Ha
cooTBeTCTBYtoWM BXoa MJIK nopaérca HanpsbkeHne «1». HopmanbHo-
3aMKHYTbIA KOHTaKT «pa3MbIKAeTCS», €C/IM Ha COOTBETCTBYIOWMIA BXOA
MK nogaétca HanpskeHne «1».

TakuMm o06pa3oM, BO (parMeHTe nporpamMmmbl, NpUBEAEHHOM Ha
puc.1.25, curHan Ha obmotky Q0.0 nmpoxoauT B TOM Criyyae, Korfa Ha
Bxoae 10.0 ectb HanpsbkeHue (koHTakT 10.0 3aMbikaetcs), a Ha Bxoade
10.1 HanpspkeHus HeT (10.1=0). B aToM cnyyae koHTakT 10.1 HaxoanTcs B
NCXOOHOM COCTOSIHUM, T.€. 3aMKHYT.
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KoHTakTbl MOryT 0603HauaTbCs Takxke no Homepam BbixoaoB (6y-
kBo Q). B 3TOM cnyyae HOpMasnbHO-Pa30OMKHYThI KOHTAKT 3aMblKaeTcsl,
€C/IM COOTBETCTBYIOLLMIA BbIXOA YCTAHOBJIEH B «1».

Ectb Takke 06MOTKM WM KOHTaKTbl, 0B6o3Ha4yaemble 6ykBoit M
(M0.0, M0.1, M1.0 n T.4.). Takne 0BMOTKM MOXXHO MpeACTaBUTb KaK pa-
6oune O0BMOTKM «BHYTPEHHWUX» pefne KOHTposnepa, KOHTaKTbl KOTOpPbIX
MepeKsIoYaloTcs NPy NPOXOXKAEHUN Ha 06MOTKY CUrHana OT BUPTYaslbHOM
LUMHbI NUTaHWUS.

PaccmoTpuM npumep npuMeHenuns MJIK gng peanvsaumm 3agayum
2. B gaHHOM cnyyae npuBoa 6YAeT COCTOSITb U3 3MEKTPUYECKON U MHEB-
MaTUYECKOMN YacTei 1 ynpasnstoLeli nporpammsl (puc.1.26).

nu1 _u_n:O Network 1

\—‘m* o+ 10.0 To.z MO0.0
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Yl__X Network 3
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lei_ 104 / )
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Puc.1.26. CxeMa NHEBMO3/IEKTPUYECKOro NpuBoAa K 3ajade 2
C YCTPOWCTBOM ynpaBnieHns Ha ocHose MJIK
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B MCXOAHOM COCTOSIHMM LITOK LUMAMHAPA BTAHYT, KHOMKK «[Tyck»
n «Cron» omxkatbl. HanpsixeHne Ha Bxoabl 10.0 1 10.1 He nocTynaeT, co-
OTBETCTBEHHO B BbluMCMTENbHOM Lienovke Network 1 koHTakTbl 10.0 u
10.1 pa3oMKHYTbI, cnegoBaTenbHO, curHan Ha obMoTky M0.0 He nocTyna-
eT. B 70 e BpeMs npu omkaTon kHomnke «CTomn» MoCTynaeT «1» Ha BXopA
10.2, cootBercTBeHHO koHTaKkT 10.2 B uenouke Network 1 3amkHyT (a B
uenouke Network 3 - pasoMkHyT). Kpome TOro, npu BTSIHYTOM LUTOKE Ha-
XaT ponvk AaaTtunka [11, cOOTBETCTBEHHO 3aMKHYT KOHTakT 10.3 B uenou-
ke Network 2.

Mpy HaXxaTuM OAHOM M3 KHOMOK «[yck» «1» MOCTynaeT Ha BXoA
10.0 nnm 10.1, 3aMbIkaeTcs OAUH U3 COOTBETCTBYIOLUMX KOHTAKTOB B Lie-
nouke Network 1, n Ha 06MoTky M0.0 nocrynaet curHan no uenwu: BLUM -
10.0 nnm 10.1 - 10.2 — MO0.0.

Mpu 3TOM 3amMblkaeTcs koHTakT MO0.0 B uenouvke Network 1 u
crasuT 06MoTky M0.0 Ha camobnokumposky. B Network 2 M0.0 Takxe 3a-
MbIKa€eTCs, NO3TOMY MOCTynaeT curHan Ha obMoTky Q0.0 (10.3 3aMkHyT,
TakK Kak Haxat ponmk [1). Ha Beixoge Q0.0 koHTponnepa nosiBnsercs
HanpshkeHne, BKIOYAETCS aneKTpoMarHut Y2, pacnpegenutens P1 nepe-
K/II0YAETCS B MO3ULMIO 2, WITOK LMSIMHAPA BblABUMaeTCs.

Mpy AOCTUXKEHUM LUTOKOM KPAMHEro BbITSHYTOrO MOJSIOXKEHMUS 3a-
MbIKaeTCsl KOHTaKT AaTtuuka [12, nocTynaeTr HanpsbkeHue Ha Bxof 10.4, u
B Network 3 koHTakT 10.4 3ambikaercs. [Mpy 3TOM curHan npoxoauT Ha
o6moTky QO0.1, Ha COOTBETCTBYIOLLEM BbIXOAE KOHTPOSepa NosIBASETCS
HarpsXeHne 1 BKIIOYaeTcs anektpomarHut Y1. Pacnpegenutens Pl ne-
peknoyaeTcs B no3vumio 1 (Y2 BbIKNOYEH, TaK Kak MpU BbIABUXXEHWUN
LUITOKA pa3MbIKaeTcs KOHTaKT [11), WTOK uMnuHapa BTSrMBaeTcs.

Korga WToK BTAHYT, KOHTaKT [1 3aMkHyT, [2 pa3oMkHyT. CooT-
BetctBeHHO 10.3 B Network 2 3amkHyT, 10.4 B Network 3 pasoMKkHyT.
CHoBa Bkntoyaetcs Y2, a Y1 - Bblkntoyaetcs. LUTOK umnmMHapa BbiaBura-
erca. TakuMm 06pasoM, WTOK uunmHapa 6yaeT cosepluaTb BO3BPATHO-
NoCTynaTesibHble ABUXXEHUS.

Mpu HaxaTum KHoMkM «CTon» €& KOHTaKT pa3MblKaeTCs, Hanps-
eHue Ha Bxoa 10.2 He noctynaeT, koHTakT 10.2 B Network 1 pa3mbikaeT-
cs, a B Network 3 — 3ambikaetcs. MNpu 3ToM 0bmoTka M0.0 oTkO4aeTCs,
pacnpeaenuTtenb P1 nepeknioyaercs B nosvumio 1, paboumii uMkn 3a-
BepLuaeTcs (M NOBTOPSIETCS).

Cnepyet OTMETUTb, UTO NMOMMUMO KOHTaKTOB 1 06MOTOK, A3blk LAD
COAEPXUT elé uenblii psa 6/10KoB, MO3BOSSAIOWMX Peann30BbIBaTh Bbl-
[EPXKKY BPEMEHW, MOACYET KOMMYECTBA COBLITUI M MHOXECTBO APYrvX
(yHKUMIA. BaXKHbIM MPEMMYLLECTBOM NPOrpaMMUPYeEMOro  SIOrMUYecKoro
KOHTpONepa SBASETCS TakXXe BO3MOXHOCTb W3MEHEeHWs anroputMma pa-
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6O0ThI TOMIbKO 3@ CHET U3MEHEHWS MPOrpaMMbl, 6€3 U3MEHEHMS dMeKTpuYe-
CKMX U MHEBMATUYECKMUX COEAUHEHMN.

OnHako npu BbIBOpe BapwaHTa MOCTPOEHMS YCTPOCTBa yrpas-
NeHUs cneayeT B MNepBYl0 ouepedb OPUEHTUPOBATLCA Ha TpeboBaHWs
TEXHWKM GE30MacHOCTH, YCIIOBUS OKPY)KaloLWeN cpeabl U CTOMMOCTb YCT-
POICTB 15 CO3MaHNUSA CUCTEMBI YTPAB/EHMS.

II. IPAKTUMECKME 3A0AHUA K IABOPATOPHbBIM PABOTAM
2.1. O6wme MeToanUyecKne yKkasaHus
2.1.1. NNabopaTopHas ycTaHOBKa

JlabopaTopHble paboThl BbIMOMHATCA HA YHUBEPCANIbHOM MHEBMa-
TUYeckoM cTeHae «Camozzi», KOTOpbIi NpeacTaBneH Ha puc.2.1.

Bnok nutaHus

KHonka ¢ dukcaumen

/ KHonku 6e3 dmkcaumnm
- ,

....

| KouTponnep

Pene BpemeHu

3J'IeKTpOMaFHMTHbIe pene

? Y3en noaroToBKM BO34yXa

HabopHoe none

DneKTpuyeckme nposoaa
1 NMHEBMOTPYOKMU

Komnpeccop
MHeBMOannapaThbl
MHeBMOUMANHAPSI

Puc.2.1. YHMBEpCanbHbIi NHEBMATUYECKUI cTeHA «Camozzi»
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CTeHp npeacTaBnsieT coboi ABYXCTOPOHHIO KOHCTPYKLMIO. BHU3Y,
B LEHTpe CTeHAa pacrnofiaraeTcs KOMMpPeccop C PecuBEpPOM, KOTOPIiA
OCYyLLeCTBNSIET NUTAHUE CKaTbiM BO3AYXOM 06enx CTOpPOH CTeHAa. BHu3y
cnpasa pacrnofnioxeHa Tymba C BbIABMXKHBIMU SLLMKaMKM, B KOTOPbIX pas-
MeLLeHbl NMHeBMaTUyeckne annapaTbl. Bce nHeBMoannapaTbl SBASIOTCS
peanbHbIMU MPOMBILLSIEHHBIMU  06pa3LUaMM, BbIMYCKAEMbIMM  KOMMaHUEN
«Camozzi».

B BepxHeM silMKe — NMHEBMOMPOBOAbI U 3/MEKTPUYECKME MPOBOAA,
BO BTOPOM CBepXy — MHeBMaTU4yeckue annapaTbl C MHEBMOYMNpaBEHNEM,
B TPeTbeM - MHEeBMaTU4ecKMe annapatbl C 3M1eKTPOynpaBieHneM U anek-
TpU4eckue AaTuuKu, B HUXKHEM — MHEBMOUMAMHAPLI. Bce nHeBMoannapa-
Tbl OCHaLLeHbl 6bICTPOPA3bEMHLIMU COEAMHEHUSMU cepun «Sprint» npo-
nsBoactea «Camozzi». Mocne BbINoNHeHUs fnabopaTopHoii paboTbl NHEB-
MoannapaTtbl He06X0ANMO Pa3NOXWTb MO CBOUM SILLIMKAM.

Hap Tymb6oli B LeHTpe cTeHAa pacrofioxeHo HabopHoe none
(pnc.2.2). MHeBMoannapaThl KpensaTcs Ha HEM Mpu NOMOLLUM CreumanbHbIX
3aXunMoB. Ha HabopHOM none Takxxe pacrnonoXeH y3en NoaroToBKU BO3-
fyxa, TNOACOEAMHEHHBbIN K KOMMPEeccopy W  BKJOYaloWMA  GUnbTp-
perynsTop, MHEBMOKMANaH W pacnpefenvrTenbHyo nauMTy C 4YeTbipbMs
6bICTpOpa3bEMHbIMU (DUTUHIFAMK C CAMO3aNUPaHUEM.

—_——— e s — e — —_

Puc.2.2. NHeBMaTUUecKas cxema y3na noAaroToBKU BO3Ayxa:
K1 — komnpeccopHas ycraHoBka; @1 — dunbTp-perynatop;
P1 - pacnpegenuTenbHas nnuta
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[na npucoeanHeHns TpybonpoBoda K MHeBMoannapaTty uau yany
noaroToBkM HeobxoaMMO BCTaBUTb €ro B (PUTUHI 4O NErKoro Lenyka.
[na oTcoeamMHeHuss HeobxoaMMO HaXkaTb Ha LUaHry M BblTawmTb Tpybo-
nposog.

Han HabopHbIM MONIEM PpACTIONOXEHA 3NEKTPOHHAs JMHENKa,
BKJIIOYatoLLAa 6/10K NUTaHus 24 B, oaHy KHOMKY C hMKcalueid, ABE KHonM-
Kun 6e3 unkcaumm, Tpu 3NEKTPOMarHUTHbBIX pene, pene BpeMeHu (TaiMep)
1 NporpamMMMpyeMblil iornyeckuii koHtponnep (MJK).

Bce 6n0kM CHabXeHbl 3NEKTPUYECKMMM pa3beéMaMM U MOryT CO-
€ONHATBCSA MpU MOMOLWM 3NeKTpuyecknx nposogos. MK nMeeT pasbém
AN NOAK/TOYEHUS K NepCOHaslbHOMY KOMMbIOTEPY U MPOrpaMMMpOBaHNS.

Bnok nuUTaHuMs UMeeT 3almTy OT KOPOTKOro 3amblkaHus. pu Hop-
MasfibHON paboTe curHanbHas namna 6510ka NMUTAHUS CBETUTCS KPACHbIM
CcBeTOM. [Tpy BO3HWMKHOBEHUM KOPOTKOrO 3aMblKaHWS HanpshXeHue Ha Bbl-
xoge 6noka nNUTaHWS OTK/IIOYAETCS M YMEHbBLUAETCS SPKOCTb CBEYEHUSs
CUrHaNbHON namnbl. Mocne yCTpaHeHWUs! KOPOTKOro 3aMblKaHusl Ans BO-
306HOBNEHMSA paboTbl 6510ka NUTaHWS ero HeobxoaMMO BbIK/IOYUTL Ha
1 MUH., a 3aTeM CHOBA BKJ/THOUYUTb.

MpaBuna TexHukn 6e30NacHOCTH
npu pabote Ha yHMBepCa/ibHOM NMHEBMAaTUYECKOM
cteHae «Camozzi»

1. Mpuctynatb K paboTe Ha CTeHAe pa3pellaeTcsl TONbKO nocne
BHUMATE/IbHOMO M3Yy4YeHUs HacToALWMX npasui.

2. MNpexpge 4eM NPUCTYMUTb K MakeTUpPOBAHUIO MHEBMOCUCTEM,
HeobXoAMMO BbIKIOUUTL MWUTAHWE 3NEKTPOHHON NMHeVKkK (nepeBecTu
KpacHbI BbIKNOUaTENb B MOSIOXEHNE «0») U OTKIOYMTb Noaadvy OKaToro
BO34yxa (YepHas BTynKa MHeBMopacnpeaenuTens nepes KOIeKTopoM
Jo/mkHa 6bITb OTBEAeHa A0 yropa B NOMOXeHWe, NpOTUBOMONIOXHOE Ha-
NPaBEeHUIO CTPENKN).

3. BknouyaTb 3neKTponuMTaHne Wam nogady COkaToro Bosayxa pas-
PELIaeTCA TOSbKO MOCAe MPOBEPKU MNPaBWSIbHOCTU MHEBMATMUYECKOW M
3/IEKTPUYECKOM CXEM MpernojaBaTeneM WM WHXeHepoM. [Mpu pabote
NMHEBMOCUCTEMbI CYLLECTBYET OMACHOCTb MOpaXXeHUs rna3 4esioBeka rnpu
BblpblBE TPYOKM M3 coeauHeHMsl. Bo nsbexaHne Takon cuTyauum Heobxo-
OMMO nepen nojayelt OkaToro BO3Ayxa MPOBEPUTbL HAAEXKHOCTb BCEX
MHEBMATUYECKUX COeAMHEHMI. 3anpelleHa paboTa MOKPbIMU pyKamu Ha
CTeHfe BO usbexaHue NopakeHUs 31eKTPUYECKUM TOKOM.

4. Jlobas kOMMyTaums MHEBMATUYECKUX UMM INEKTPUYECKUX Nn-
HWI pa3peLLaeTcs TOIbKO NPU OTKIIOYEHHOM 3NEKTPOMNUTAHUM U OTKJIILO-
YEHHOM NoAaye CKaToro BO3aAyXxa.
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5. Mocne 3aBeplleHNs MaKETMPOBaHUS HeOBXOAUMO OTK/IOYUTb
3NEKTPONUTAHME N NOoAaYy CKaToro Bo3ayxa, pa3obpaTb MHEBMOCUCTEMY
N CNOXWUTb BCE MHEBMO3IEMEHTbI, TPYOKM 1 NPOBOAA B ALLMKMN.

6. B criyyae BOSHMKHOBEHUSI HECTAHAAPTHLIX CUTyauuii (AbiM, 3a-
nax rapu, UCKpbl 1 T.M.) MO BO3MOXHOCTM OTK/IOUUTb CTEHA OT 3/1eKTpo-
CeTU N coobLUMTb NpenoaaBaTento UK MHXEHEPY O NPOUCLLECTBUM.

2.1.2. Homep vHanBuayanbHOro 3afaHns CTyaeHTa

MocnepHss Homep
undpa 3apaum
3a4ETHON - ™ aBopaTopHOii | NlabopaTopHOl | nabopaTopHoi | nlabopaTopHoi
KHIDKKN pa6oTbl NO1 paboTbl NO2 pa6oTbl N23 pabotbl N24
1 1]2]4]61 [2 [4 |13 [56 |12[3]517
2 12 ]4]6]1 |2 |4 |13 |56 12131517
3 12461 [2 |4 |1 |3 (56 [1,2]3]5]7
4 1214061 |2 [4 |13 [56 |[12(3]5]7
5 12461 [2 [4 [1 |3 [56 [1,2]3]5]7
6 13 ]5]6]|1 3 4 2 |4 |56 1,2 1416 |7
7 1 ]13]5]6]|1 3 4 2 4 5,6 121416 |7
8 13 ]5]6]|1 3 4 2 4 5,6 12146 |7
9 1[3|5]611 [3 |4 |2 |4 |56 1241617
0 13]5(6]1 |3 |4 |2 |4 |56 |12 4]6]7

2.2. JlabopaTopHas pa6orta N°1

YMNPABJIEHUE CKOPOCTbIO W MOJIOXXEHVMEM OBBEKTA YMNPABJIEHNSA
C NOMOLLIbIO NMHEBMOTPUBOJA

BbinonHun CTyaeHT rp.
MNposepun

Llesnib pabotbl:  W3yueHne OCHOBHbIX CroCOB0B 1 CXEMOTEXHUYE-
CKUX PELUEHUA ANsi peryMpoBaHusl MONOXKEHUS, HaMpaBeHNs U CKOpo-
CTU ABWXXEHMS MOPLUHEA MHEBMOLIMIIMHAPOB OJJHOCTOPOHHErO U ABYCTO-
POHHEro AENCTBUSI MPU NMPUMEHEHUN MOHOCTABWUIbHBLIX U BUCTABUNBHBIX
pacnpefeniTenein, Apoccenei, KnanaHoB 6bICTPOro BbIXJIONa M Knana-
HOB, BbICTYMAIOLIMX B PO/IM KOHEUHbIX BbIK/IOUATENEN.

3apaua l

lMocraHoBKka 3aga4ym: obecneunTb nogadvy C NOMOLIbIO NMHEBMATU-
YeCcKoro UWMIMHApa 3aroTOBOK M3 HakonuTenss Ha paboyylo no3uumio
CBEP/NIIBHOrO CTaHkKa. Mpu HaxxaTun Ha NHEBMATUYECKYIO KHOMKY «Iyck»
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WTOK UmnnuHapa AO/MKEH BbIABUHYTbCA U NEPEMECTUTL 3aroTOBKY U3 Ha-
KonuTensa B pa6oqyro nosnumio.

I
o T

HSCK

3aganue:

1) pa3paboTtaTb NpUHUMNUANbHbLIE MHEBMATUYECKME CXEMbI NPU-
BO/Zla Ha 6ase MHEBMOLMIMHAPOB OAHOCTOPOHHErO U ABYCTOPOHHErO Aei-
CTBUSI C UCMOMb30BAHUEM TPEXITMHENHBIX U MATUIMHENHBIX NHEBMaTUYeE-
cKux pacnpeaenuteneit. NMpMMeHUTb NPAMOE yrpaBieHne NMHEBMOLMINH-
Apamu;

2) cMoAenvMpoBaTb BapuaHTbl MHEBMONPMBOAA NOAaYM 3aroTOBOK
Ha TpeHaxépe.

Peluerne 1

Mcnonb3oBaHWe MHEBMOLMMHAPA OAHOCTOPOHHErO AENCTBUSA U
TPEX/IMHENHOIO ABYXMO3ULIMOHHOIO MOHOCTabWIbHOMO NMHEBMOpAcrpe-
aenutens

MNpuHUMNHanLHas NHeBMaTU4eckas cxema:

MHesmoUHAKHAP

u% MoOHOCT OB MAsHEI
pacnpege AMTeAe 3/ 2

YCcTPOMCTBD NOAT OTOBKKM o
M Noadur BOS0dxd gj

OO,

CAdgumTene
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Peiuerne 2
M3 coobpaxxeHnin yH1dMKaLmMn UCnonb3yeMon 3N1eMeHTHON 6a3bl
Npu NpoBefeHNN 3KCTPEHHbIX PEMOHTHBLIX PaboT U B YCIOBUSIX OTCYTCT-
BMS HOBOro 3/2 pacnpeaenuTenst LenecoobpasHo MCNonb30BaTb CXeMY C
5/2 pacnpegenuteneM C 0AHWM 3aryLeHHbIM KaHaIo0M noTpebuTens.
Mcrnonb3oBaHWe MHEBMOUMIMHAPA OAHOCTOPOHHErO AEUCTBUS W
NATUIMHENHOTO ABYXMO3ULWMOHHONO MOHOCTAbMIBHOrO MHeBMopacnpe-
Jenutens
MpuHUMNUWanbHas NHeBMaTnyecKas cxema:

araray
=

| 3

]
O—1 O
lNpumedanne: 1-5 30ecb U fanee HOMep no3vumMmM MHeBMopac-
npegenutens.
Peluerne 3

Ucnonb3oBaHne NHeBMOUMAMHAPA OBYCTOPOHHEro [NEeNACTBUSA U
NATUIIMHENHOTO ABYXMO3ULIMOHHOIO MOHOCTabunbHOro nHeEBMoOpacnpe-
aennTens

MNpuHUMNHanLHas NHeBMaTn4yeckas cxema:

)
g

:
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3apaua 2

llocTaHoBKa 3agaqm: cHabanTb npecc Ans WTaMnosku rodpupo-
BAHHOr0 MeTaslIM4eCcKoro NNCTa NHEBMATUYECKMM NpMBOAOM. pu Haxa-
TUM Ha MHEBMATUYECKYIO KHOMKY «[MycK» LWTOK LMAMHAPA AO/MKEH Bbl-
OBUHYTBCA U, OMNycKkas NMyaHCOH, MPOM3BECTM OMnepauumio LWTaMnosku. Mo-
Cne OTMyCKaHuUsl MYCKOBOM KHOMKM LUTOK JIO/DKEH BO3BPAaTUTbCS B UCXOA-
HYHO NO3MLMIO.

Cxema npecca, OCHaWEHHOro NHEBMaTMYeCcKUM NpuBoAOM, ANs
FOd)pVIpOBaHVIﬂ METa/JIN4eCKoro Jincra.

Myck

3apaHue:

1) paspabotaTb NPUHUMNMANBLHYIO MHEBMATUYECKYIO CXEMY CUC-
TeMbl ynpasfieHus npecca Ha 6ase nNHeBMOUMAMHAPA [ABYCTOPOHHEro
[IeCTBUS U MOHOCTabunbHOro 5/2 nHeBMopacnpeaenuTens;

2) cMoaennpoBaTb CUCTEMY YMPaBEHUS] Ha TPeHaXepe.
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PetueHme: ana obecneveHns Heo6XxoaMMOro YCUMs NPeCccoBaHKs!
[O/KeH 6bITb MCMOMb30BaH LMMHAP AOCTAaTOMHO GOMBLIOTO AMaMETpa.
Mpy NpsIMOM YNpaB/feHUN pacxod COKaToro Bo3dyXa uepes NMHeBMaTuue-
CKYI0 KHOMKy 6yAeT HeaocTatoueH Ans obecneyveHust 6biCTPOro BblABU-
XEHUS1 LITOKA UMAMHApPA, CNeaoBaTesibHo, HEO6X0AMMO MPUMEHWUTb He-
NpsAMOEe ynpasieHne MHEBMOLIMIMHAPOM.

MpUMeHeHWEe HENPSAMOro ynpaBieHUst MHEBMOLMIMHAPOM [BY-
CTOPOHHEr0 AEWCTBUS C UCMO/b30BAaHUEM MOHOCTabuIIbHLIX pacnpeae-
nTeneun:

| o
—

MNack C': 4

_|
—

3 8 o

OO =

-] - - =

3apaua 3

lMocTaHoBka 3agaun: nBepb MydenbHOM Meyn [Ao/MKHa NpUBO-
[OMTbCS B ABUXXEHME MHEBMOMPUBOAOM Ha 6a3e 6ecluTOKOBOro NHEBMOLIU-
NMHApa. 3aKpbiTUE U OTKPbITUE ABEPU MPOU3BOAWUTb KPaTKOBPEMEHHbLIM
HaXXaTMEM NMHEBMOKHOMOK «OTKpPbITb» U «3aKpbITb».
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CxeMa MydenbHOW Meun C [ABepblo, OTKPLIBAEMOW MHEBMO-
NpVUBO/IOM:

3akpbiTh OTKprTb

3apaHme: pa3paboTaTb NPUHUMNUANIBHYIO MHEBMATMYECKYIO CXe-
My NpuBOAa ANs YnpaBieHns ABepbio MydenbHOM neun Ha 6ase NMHeEBMO-
UMAMHApa ABYCTOPOHHEro aeicrteusi. CMoaenvMpoBaTb MHEBMONPUBOA Ha
TpeHaxepe.

PekomeHgauymm: pnsi Toro 4tobbl ABepb MydesnbHOW neyn octa-
Baslacb B MOJIOXEHUN «OTKPbITO» WM «3aKpbITO» MOCIe KpaTKOBpPEMEH-
HOrO Ha)xaTusi COOTBETCTBYIOLMX KHOMOK, YMpaB/siTb NPUBOAHLIM MHEB-
MOLUMNHAPOM PEKOMEHAYETCH C noMolublo buctabunsHoro 5/2 pacripe-
penutensi.Ecnm B coctaBe CTeHAa-TpeHaXkepa OTCYTCTBYET GECIUTOKOBbIM
MHEBMOLMIMHAP, TO MpeasaraeTcs MOAENMPOBaTb CXEMY, MCMOSb3ys
MHEBMOUMMHAP ABYCTOPOHHErO AEUCTBUS TPAANLMOHHON KOHCTPYKLMHN.

MNpuMeHeHWe HenpsMoro YnpasfeHUs MHEBMOLMINMHAPOM
OBYCTOPOHHEro [EACTBUSI Ha OCHOBE BMCTabUNbHOro nHeBMopacnpe-

aenntensd.
4 z
i
&l 1 3
= z

1 3

e bbb
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3apaua 4

[locTaHoBKa 3a4a41: OCyWeCTBUTb nNogady paboyero MHCTpPyMeH-
Ta CBEpP/MSIbHOrO CTaHKa C MoMoLbio NHeBMonpueoda. Npu KpaTkoBpe-
MEHHOM HaXXaTWM Ha MHEBMOKHOMNKY «[lyck» naTpoH C WHCTPYMEHTOM
coBepLuaeT pabouyto onepaumio 1 Nocne ee BbIMNONHEHNS aBTOMATUYECKN
BO3BpPALLAETCSH B UCXOAHYHO NO3MLMIO.

CxeMa CBep/M/bHOrO CTaHka C MHEBMOMPUMBOAOM paboyero
WHCTPYMEHTa:

3aparme: pa3paboTaTb NPUHLMMMANBHYIO MHEBMATUUECKYIO CXe-
My CUCTEMbl YyMpaBfieHusi rnojauel paboyero MHCTpYMeHTa Ha OCHOBe
MHEBMOLMNIMHAPA [ABYCTOPOHHEro Aeiicteusi. ObecrneunTs perynuposa-
HME CKOPOCTM paboyeil MoaauM MHCTPYMEHTa U MaKCUMarbHY0 BO3MOX-
HYIO CKOPOCTb OTBOZA MHCTpyMeHTa. CMOAENMpoBaTb CUCTEMY Ha TpeHa-
xepe.
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PeluerHne
YnpasneHue NHEBMOLMIMHAPOM MO MOSIOXEHUIO U CKOPOCTU:

EOHULEEORW

U% BERHAOUOTE AL
£
b L
P . R =
K aanaH @ @ & E ©

ELICTPOM 0"
BEWXA0Ma P
2 5 y 3
O:mW\/ FPergnmpsemein
Moo apPoccens c
OEPOTHBIM

o TS é éé é KANanaHom

3apaua 5

llocTaHOBKa 33Aa4yu: OCHACTUTb MHEBMOMPUBOJOM YCTPOWUCTBO
[N NooyepénHON nodaun AeTanen u3 AByX HaKoNWUTENeW Ha KOHBeWep.
Mpn BKOUYEHHON MHEBMOKHOMKE «[Myck» MAYHXep 3arpysku COBepLUaeT
BO3BPATHO-MOCTYNATENbHbIE [IBUXKEHWUS B aBTOMAaTMUeCckoM pexume. [o-
CNe OTMYCKaHUSI KHOMKK «[TyCcK» MpOMCXOAMT OCTAHOBKa MAyHXepa B Jto-
60M KpallHeM nonoXxeHut. ObecneunTb HE3aBUCMMOE perynnMpoBaHue
CKOPOCTEW BbIABUXEHUS U BTATMBAHWUS LUTOKA MHEBMOLIMAMHAPA.

CxeMa yCTpoicTBa Ans NoovepeaHol noaauv aeTaneit us [ByX
HaKonuTenei Ha KOHBelep:

37



3apaHue:

1) paspaboTtaTb NPUHUMNWANBHYIO MHEBMATUYECKYID CXEMy
MHEBMOMNPUBO/JIA Ha OCHOBE LIMMMHAPA ABYCTOPOHHEro MEMCTBUSI C Npu-
MEHEHWEM KJ1aMaHOB, BbICTYMNAIOLLMX B POSIM KOHEYHBIX BbIK/IOUATENEN;

2) cMopennpoBaTb MHEBMATMYECKYID CUCTEMY YMpaBfeHUs Ha
TpeHaxepe.

PeluerHne

YnpaseneHue npuBOAOM MO MOJSIOXXEHUIO U CKOPOCTU ABUXKe-

HWS C UCTIONIb30BAHUEM KOHEYHBIX BbIK/loUaTENen:

o ! @ CAswiTe e

3apaua 6

llocTaHoBKa 33/a4y.; OCHaLEHHOE MHEBMOMNPUBOAOM YCTPOWUCTBO
pa3pe3aHusi 6/I0KOB M3 MeHomnMacTa [A0/MKHO 06ecneunTb ABUXXEHUE Ha-
FPETOW CTPYHbI, UrpaloLLEA PONb PEXYLLENO 3/1EMEHTA, C PasHbIMU CKO-
POCTSIMU Ha Pas/IMYHbIX Y4acTKax TPaeKTopuW. 3amnyck yCTpoicTBa Mpo-
N3BOANTCS KPAaTKOBPEMEHHbIM HaXXaTWUEM Ha KHonky «[lyck». [nsi noBbl-
LLUEHNSI MPOM3BOAUTENIBHOCTUN NPU ABUXXEHUN BHU3 M3 UCXOAHOMO MOMoXe-
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HUS CTPYHa AO/DKHA ABUraThbCs C GOMbLLOI CKOPOCTbIO A0 3aJaHHOMo Mo-
JIOXXEHMSI, 3aBUCSALLIErO OT BbICOTbI pa3pe3aeMoro 6/10ka. 3aTeM [ABMXKEHWE
BHM3 MpPOAO/IKAETCS C 6onee HU3KOM paboyel CKOpOCTbio, HEO6X0AMMOM
[N KQYECTBEHHOro pa3pesaHuns neHonnacrta. Mpy AoCTKEHUN KpalHEero
HUXXHEro MONIOXKEHUSI CTPYHA AO/KHA aBTOMATUUECKM MOAHMMATLCA C
BbICOKOM pErynMpyeMoii CKOpPOCTbiO. py MOBTOPHOM HAXaTUM KHOTKU
«MycKk» OMMUCaHHbIE ABUXXEHMS MOBTOPSIOTCA.

CxeMa yCTpoWCTBa Ang paspesaHust 6/10KOB M3 NeHOoM1acTa:

e e

3apaHue:

1) [ononHUTb HedoCTaloWMMM  COeAMHUTENBHBIMA - INHUAMM
NPUHUMNUANbHYIO MHEBMATUYECKYD CXeMy MHEBMOMNpMBOAA Ha OCHOBE
LUWMHAPA ABYCTOPOHHErO AENCTBUS C NMPUMEHEHNEM MOHOCTabUbHBIX U
6UCTabUNbHBIX pacrpeaenuTeneil U KnanaHoB, BbICTYMAOLWMX B pPonv
KOHEUHBIX BbIK/tOUYaTENEN;

2) obecneunTb perynMpoBaHNe CKOPOCTEN BbIABUXXEHUSI U BTAMU-
BaHWS LITOKa MHEBMOLMAMHAPA.

3) cMmopennpoBaTb MHEBMATMYECKYID CUCTEMY YMpaBfeHUs Ha
TpeHaxepe.
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PeluerHne
Cxema nHeBMonpusoAa, obecneumBatowas ABUXEHWE C pas-
HbIMW CKOPOCTSIMW Ha Pas/IYHbIX Y4aCTKax TPaeKTOpuu:

Kl KE K3
| [

=

~fH rw

Jla6opaTopHas pa6ora N22
YMNPABJIEHUE NMHEBMOIMPMBOAOM MO CPEACTBAM MNMHEBMOJTIOITMKN

BbINOHWA CTYAEHT Ip.
Mposepun

Llenb pa60TbI.' M3yyeHne NnHeBMaTUYeCKUX KOMMOHEHTOB N TUMO-
BbIX CXEMOTEXHUYECKUX DELUEHMP’I ana peann3aunm nornvyecKmnx (bYHKLIMﬁ
npu ynpasjieHnn nHeEBMONpMBOaaMN.

3apgaual

llocTtaHoBKa 3agayu: C TIOMOLWBIO CTEeHAA-TPeHaXépa WU3yynuTb
0CcobeHHOCTH d)YHKLI,MOHMpOBaHVIFI NMHEBMATUYECKUX JOrMYeCcKnx Knana-
HOB «U», «AJTN» n «HET».

3apaHue:

1) cobpaTtb Ha cTeHae-TpeHaXépe 1 UCNbITaTb NHEBMaTUYeCcKne
YCTPOWCTBa B COOTBETCTBUM C MPUBEAEHHBIMU HUXE 3NIEMEHTAMMU MPUH-
LMNUanbHbIX MHEBMATUYECKUX CXEM;
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2) ybeauTbca B TOM, 4TO YHKLUMOHWPOBAHNE JIOMMYECKMX
YCTPOMCTB MPOUCXOANT B COOTBETCTBUM C YKa3aHHbIMU HUXE Tabnmuamm
NCTUHHOCTW.

Buabl MHEBMaTU4ecKUX NOrMYECKUX KamnaHoB M Tabnuupbl mc-
TUHHOCTU:
_P & Ja) X 1
HET X |-G A 1 0
= A X 0 1
a
A P1 0 0 1
3 Y P2 0 1 1
HIH O S 0 1 0
X j_LAr v P1 0 1 1
— }—{ —| P2 0 0 1
H T 3
A 0 0 1

Peanuzaums qJYHKLI,MM JIOrMYECKOro YMHOXXEHMNA C NMOMOLLbIO MHEB-|
MaTMYECKOro JIOrm4yeckoro KnanaHa «M»:

1RG

o=INCH
S

lMpumedanmne: 1-5 — 3pecb n ganee HoMep NMHUKN NMHEBMOpAacnpe-
nennTens.

41



Peanuzaumst QyHKUMM NOMMYECKOro CIOXKEHUS C  MOMOLLbIO
MHEBMATUYECKOro Nornyeckoro knanaHa «UJnf»:

OO
(O |

Peanuzaums qJYHKLI,MM Norn4yeckoro oTpuuaHna C MNOMOLLbIO
NHEBMAaTMYECKOro JIorm4yeckoro kKianaHa «HET»:

G:Il

OO

ObpaTnTe BHMMaHUE Ha TO, YTO NOrnyeckue sneMeHTbl «HET» u
«[A» co3aaloT Ha BbiXode AOCTAaTOMHO 60sbLUOM pacxoad Bo3dyxa W no-
5TOMY MOMYT MCMOJMb30BaThCA AN HEMNOCPEACTBEHHOro YNpaBneHus Lu-
nHApaMu.
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HenocpeacrteeHHOe yripaBfieHne MHEeBMaTUYeCKUM LMIMHOPOM
C MOMOLLbO NIOrMYeckoro anemeHTa «HET»:

3apaua 2

[locTaHoBKa 3aga4v: MaliuHa ans obpesku nucros bymaru ao
3adaHHoro dopMaTta cHabxxeHa MHEBMAaTUYECKMM MPUBOAOM Ha OCHOBE
LUWNMHAPA [IBYCTOPOHHEro aencTeus. [ns obecneueHns 6&30MacHOCTM
paboTbl onepaTtopa NyCK AO/MKEH NPOM3BOAUTLCA TOSIbKO MPU HaXKaTuu
OBYyX KHOMOK. Bo3BpaT pes3aka OCyWeCTBNSETCS aBTOMATMYECKM Mocne
BbINOIHEHUS paboyeit onepaLun.

CxeMa 6yMaropesaTefibHOW MaLlMHbI C MHEBMOMPUBO/OM:
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3agaHue:

1) pa3spabotaTh ABa BapuaHTa MPUHLMNMANBHBIX MHEBMaTUYe-
CKMX CXeM BymaropesaTenbHOM MaluMHbl Ha 6ase MHEBMOUMAMHAPA ABY-
CTOPOHHEro AENCTBUS U BuctabunbHoro 5/2 pacnpeaenvtens. B nepsom
BapWaHTe MCMob30BaTh JIOrMYECKUi kanaH «M», Bo BTOPOM He UCMosb-
30BaTb;

2) cMofiennpoBaTb NPUBOA Ha TpeHaXépe.

Peluerne

CxemMa nNHeBMONpMBOAA C MCMOMb30BaHNEM JIOMMYECKOro MHeB-
MoOKNanaHa «W»:

Peanusaums normyeckoit GyHKUMKM «M» C MOMOLLbIO NOC/Ieno-
BaTe/IbHO COEAMHEHHBIX HOPMaslbHO 3aKpbIThIX pacripeaeuTenei:
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3apaua 3

lToctaHoBKa 3aga4m: KOpobkNU C KOHMETaMK NOAAIOTCS Ha TPaHC-
MOPTHbI KOHBEMEp C ABYX YMaKOBOYHbIX PabouMx MECT C MOMOLLbIO
MHEBMATUYECKOro CTasIkKMBaTens. BblABMKEHUE LITOKA TONKATENS AO/HKHO
Npoun3BOAUTLCS C JIEBOMO WM C MpaBoOro pabodero Mecra npu KpaTko-
BPEMEHHOM HaXkaTuM Ha Nobyto U3 ABYX KHOMOK «[lyck».Bo3BpaT TosKa-
TeNns B UCXOAHYHO MO3ULMIO OCYLLIECTBISIETCS aBTOMATUYECKM.

CxeMa NHEBMATMYECKOro TOJKaTens, 06Cy)XuBaloWero ABa
paboumnx mecra:

3aganue:

1) pa3paboTtaTb NPUHUMMUANBHYIO MHEBMATUUYECKYIO CXEMY CUC-
TEMbl YMpaBieHNs TONKATENEM C [ABYMS aflbTEPHATUBHBLIMU MYCKOBLIMU
KHOMKaMW Ha 6a3e NHEBMOLMNHAPA ABYCTOPOHHErO AENCTBUS;

2) uccnegosatb paboTy NMHEBMOCUCTEMbI Ha TpeEHaXepe.

Cxema nHeBMoOMpuBoAa C UCMO/Ib30BaHWEM JIOMMYECKOrO MHEB-
MoknanaHa «UJTN»:

1.1

==

N
o i

2 2 2
olgw oI <TI
1 3 1 11 il w3

o&]
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3apavua 4

lTocraHoBKa 3aa4yv: Ha 3aBofie Mo NMPOU3BOACTBY KONBGACHbIX U3-
[EeNnii B KONTUIIbHYIO KaMepPy YeSIOBEK-OMNEPATOP BKATbIBAET TENEXKY C
noABeLLEHHbIMU BHYTPU Konbacamu. Mpu noaxoae K KOMTUIBHON Kamepe
OrnepaTop [AepraeT 3a BEPEBOYHbIN LLUHYP, NpU 3TOM CPabaTbiBAET MHe-
BOMMPUBOZ, OTKPbIBAIOLIMI ABEPU KaMepbl. [IBEpU 3aKpbIBAOTCH TEM XKe
MHEBMOMNPUBO/IOM MPU NMOBTOPHOM BO3AEWCTBMM HA BEPEBOYHBIN LLUHYP.
Pa3paboTtaTb cxeMy NMHEBMOMPUBOAA, LUTOK KOTOPOro BbIABUraeTCca U BTS-
rMBAETCA NPU NOoYEpPEAHOM HAXKATUM OAHOW U TOW XKE MYCKOBOW KHOMKM.
Ob6ecneunTtb paboTy npvBoda MpU UCMOSIb30BaHWM NIOTMYECKUX 3N1EMEH-
TOB 1 6€3 NPUMEHEHMS KOHEUHbIX BbIK/IOUATENEN.

Cxema npusoga:

7
f
»"3“"‘3""”
P
=
o
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3apaHue:

1) AONOMHUTL COEAMHUTENBbHLIMU JIMHUSAMU  MPUHLMNUANBHYIO
NHEBMaTMYECKYl0 CXeMy MNpuMBOAa Ha OCHOBE UMMHAPa ABYCTOPOHHEro
[IeACTBUSA U JIOTMYECKUX KITanaHoB;

2) uccnegosaTtb paboTy NpUBOAA Ha CTeHAe-TpeHaxepe.

Peluerne.

[ins peLleHust NoCTaBeHHOMN 3a1aum HeobxoaMMo chopMUPOBaTb
NpuBOA B BMAE MHEBMaTUYeCKoro CYETHOro Tpurrepa, NOCTPOEHHOro Ha
OCHOBeE [1BYX JIOFMYECKUNX 3NneMeHTOoB «HET»,
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Cxema npueofa B BMAE NMHEBMATMYECKOrOo CYETHOrO Tpurre-
pa C NOrmn4yeCKMMn aneMEHTaMu.

3

{m 4| [e
1 3

[ra 3
<]
Y
i
(—|
w

Jla6opaTopHas pa6ora N23
YMNPABJIEHUE MHEBMOIMPMBOAOM MO BPEMEHW U OABJIEHUIO

BbinonHun CTyaeHT rp.
MNposepun

Llesib paboTbi: U3yYyeHWE MPUHLMMIOB MOCTPOEHUSt U MPUHLAMNK-
aNbHbIX MHEBMATMUYECKUX CXEM YCTPOWCTB Anst (hOpMMPOBAHMS MHEBMO-
MeXaHUYeCcKUX TaliMepoB, reHepaToOpoOB MMMY/bCOB M CPeACTB ynpasne-
HWS1 MHEBMOMNPUBOAAMU MO BPEMEHM W AABNEHUIO, @ TaKKe METOAOB Ha-
CTPOViKM UX NMapaMeTpoB.

3apaua l

lTocraHoBKka 3agaqm: HeobxoaMMmo obecneunTb 3adepXXKy Ha 3
CEKYH/bl MeX/y MOMEHTOM MEPEKITIOYEHMS] TyMb/iepa U MOMEHTOM Haua-
Na BbIABWKEHUS LLITOKA MHEBMOLIMIIMHAPA OJIHOCTOPOHHEro AencTeus.Ans
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aToro TpebyeTcs peannsoBaTh B COCTaBE NMpUBOAA NMHEBMOMEXAHWUYECKMIA
TalMep C 3a4ePXKKOV BKJTHOUEHUS.

3aganme:

1) cobpaTb Ha cTeHae-TpeHaxépe NMHEBMOMNPUBOA C NMHEBMOMe-
XaHWYECKUM TaliMEPOM B COOTBETCTBUM C MPUBEAEHHLIMU HUXXE 3MIEMEH-
TaMM NPUHLMINANIBHOM NMHEBMATUYECKON CXEMbI;

2) 1U3y4nTb 0COBEHHOCTU ero paboThbl U NpaBua HaCTPOMKK Bpe-
MEHW 3aAepXXKU cpabaTbiBaHUS NYTEM M3MEHEHUS! HAaCTPOMKM ApoCcens u
o6béMa pecuBepa. B kauecTBe pecuBepa npeasiaraeTcs MCronb30BaTbh
OTPEe30K TPYOKMU.

MHeBMaTMYecKast NpUHUMNMaNbLHas cxema MHeBMOMexaHuye-
CKOro TaiMepa C 3aAePXXKON BKJIHOYEHUS:

PECMBEP

O iS,

lNpumedarne: 1-5 — 3p0ecb U ganee HoOMep NO3vUMKM NHEBMopac-
npegenutens.

3apaua 2

lTocraHoBKa 3afaqym: HeobxoaMMo obecrneunTb 3a4epPXKKy MOMEH-
Ta Hayana BbIABMXXEHWUS LUTOKA MHEBMOLMIMHAPA ABYCTOPOHHErO AEMNCT-
BMSI MOC/E BKJIIOYEHMUS MHEBMOKHOMKM Ha 2 c. MNpeaycMOTpeTb BO3MOX-
HOCTb PErynMpoBaHMs CKOPOCTU BbIABMXXEHMS LUTOKA.
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3apaHue:

1) paspaboTaTb MNPUHLMNMANBHYIO MHEBMATUUYECKYIO CXEMY
MHEBMOMNpPUBOAa;

2) cobpaTb NpnBOA Ha CTeHAe-TPeHaXépe 1 N3yunTb ero pabory;

MHeBMaTUYeckass NpUHUMNUAbHas cxema MHEeBMOMEXaHWue-
CKOro TaliMepa C 3a[IePXXKOV BKIIIOYEHNS:

(Al
i

o1 O -

3apava 3

llocTaHoBKa 3agayv: B MalUlMHE NS NUTbs NOA AAB/IEHNEM Me-
Tann nogaetca B npecc-popMy MOpLIHEM, KOTOPbIM NPUBOAMTCS B ABU-
YKEHUE MHEBMOLUMAMHAPOM. Mpu KpaTKOBPEMEHHOM HaXaTWM Ha KHOMKY
«[Myck» NOpLIEHb ONYCKAETCS U BbITECHSIET METas M3 KaMepbl NpeccoBa-
HMsi B npecc-copMy. B BbIABUHYTOM MOSIOXXEHWM LUTOK HaxoauTcs 5 ce-
KyHA Ans Toro, 4YTtobbl obpaszoBasiacb OT/IMBKa. Mocne BPeMEHHOW Bbl-
[EPXKKM MOpPLUEHb BO3BPALLAETCS B UCXOAHYHO NO3ULMIO.

B KpallHeM BblABMHYTOM MOJIOXEHWUWN LITOK BO3AEMCTBYET Ha KO-
HEYHbII BbIKOYaTESb, KOTOPbIV 3amnycKaeT TalMep.
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CkopocTu npsiMoro 1 o6paTHOro Xoaa AO0MKHbl 6bITb perynupye-
MbIMU. BbiABUXXEHME LUTOKA UMAMHAPA BO3MOXHO TOMBbKO B TOM Clyyae,
€C/IM OH HaxoaMTCsl B KPaliHEM BTSIHYTOM MOJIOXEHUM.

CxeMa MawuHbl ANns NnTbsa NOA AABfEeHNEM C NMHEBMONPUBO-
[AOM noga4yn MeTania.

3aganue:

1) paspaboTaTb MpUHLUMMNMABHYIO MHEBMATUUYECKYIO CXEMY Ma-
WMHBLI ANt MTbs NMOA AaBfeHWeEM (COeAMHWUTb HUXKEMPUBEAEHHbIE 3ne-
MEHTbI NIMHUAMK) Ha 6a3e NHEBMOLMNIMHAPA ABYCTOPOHHEro AENCTBUA U
NMHEBMOMEXaHUYECKOro TalMepa;

2) cobpaTb CUCTEMY Ha TpeHaXxxepe n ulyunTb eé paboTy.

PelueHne

MNMHeBMaTMyecKkas NpuHUMNuanbHas cxema NpyMBoaa:
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3apavua 4

locTaHoBKa 3aAa4un: NMHEBMATUYECKUI NpUBOA Npecca C perynu-
PYEMOI CKOPOCTbIO [I0/IKEH BbIABUraTb LUTOK ANS1 CKIIEUBAHUSI CXKMUMae-
MbIX 3aroTOBOK M OCTaBaTbCsl B TAaKOM MOJSIOXEHUN B TeyeHue 2...2,5 c.
Mocne 3TOro WITOK [AO/MKEH aBTOMAaTMUECKM BEPHYTbCS B MCXOAHOE CO-
cTosiHMe. CKOpoCTb 06paTHOr0 X0/Aa TAKXKe [I0/MKHA 6bITh perynMpyemMon.
MpUMEHEHNE KOHEUHbIX BBIK/IIOYATENEN B KOHLIE X0 LUTOKA HEeAoMyCTu-
MO, TaK KaK pasMepbl OKUMAaEMBbIX AeTanein MoryT KonebaTbcst B 60/bLINMX
npeaenax.

CxeMa npecca AN CKNemBaHUs AeTanell, OCHALEHHOMO MHeB-
MOMPUBOAOM:

LT

3aganue:

1) pa3paboTaTb NpUHUMNUANBLHYIO MHEBMATUYECKYIO CXEMY MNpU-
BoZla Ha 6a3e NMHEBMOLIMIIMHAPA ABYCTOPOHHErO AEWCTBUS U MHEBMOME-
XQHUYECKOro TaiMepa 63 UCMOb30BaHUS KOHEUHBIX BbIK/IOUYaTENEN.

2) cobpaTb NpnBOA Ha TPEHAXEPEe N UCCieaoBaThb ero pabory.

PelueHme. 3apepXxky Nno BpeMeHW NpoLlle peann3oBaTb, UCMOSb-
3ysl pacrpeaenuTesb C MEXaHUUYECKOW BO3BPATHOMN MPYXMHOW, Tak Kak OH
nMeeT 6onee BbICOKMI NOPOr NEPEKOYEHUS.
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MNMHeBMaTMyecKkas NpuHUMNUanbHas cxema 6e30aTuUMKOBOro npu-
BOAa C aBTOMAaTU4ECKMM BO3BPATOM B MCXOAHOE MNOJIOXKEHUE!

=
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3apaua 5

llocTaHoBKa 33za4m: 3anpeccoBka GpOH30BOM BTY/IKM B KPbILLKY
LUMIMHAPA OCYLLECTBISIETCS C MOMOLLbIO NPecca, OCHALLEHHOro MHEBMO-
NMpUBOAOM C PEryNMpyeMoit CKOpoCTbio. [ns Toro yutobbl HE AOMYCTUTb
rnonagaHuWe pyk oriepatopa B OMacHyto 30HYy npu paboyeM xode npecca,
€ro MycK OCYLLECTBSIETCS HA)KaTUEM [BYX KHOMOK.

C uenblo WUCKMOYEHMS MOMbITKW YNPaB/iEHUS MPECcOM OAHOM
MYCKOBOWN KHOMKOW (Mpy NPUHYAUTENBHO 3achMKCUPOBAHHOM BO BKJIHOYEH-
HOM MOJIOXXEHMUN BTOPOI KHOMKE) UHTEPBAN MEXAY HAXKATUEM MYyCKOBbIX
KHOMOK He Ao/hkeH npeBbiwaTh 0.5 c.

Mpu OTNyCKaHUM OAHON WM 06EMX KHOMOK LUTOK MPUBOAHOIO
UMIMHAPa HEMEA/IEHHO BTAMMBAETCS.

CxeMa npecca C ABYPYYHbLIM YrpaB/ieHNeM, OCHALLEHHOrO NHEeB-
MOMPUBOAOM:
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3apaHue:

1) paspaboTaTb NPUHLUNMUANBHYIO MHEBMATUUECKYIO CXEMY Mpu-
BOA@ Mpecca C ABYPYYHbLIM YNpaBieHneM;

2) cobpaTh NPUBOA Ha CTeHe-TPEeHaXEpe, HacTpoUTb U Uccie-
Jl0BaTb OCOBEHHOCTU ero paboThl.

PekomeHAaumAa: pelleHne MOXeT 6biTb OCHOBAaHO Ha CBOMCTBE
6UCTabUNbHBLIX pacrnpeaenMTeneil oCcTaBaThCa B MO3WULMKM, KOTOpas Bbi-
3BaHa JENCTBUEM TOrO U3 ABYX YNPAaBAAKOLIMX CUrHAMIOB, KOTOPbIA MOCTY-
OWN NEPBbIM.

MepBblii YNPaBAAOLWMIA CUFHAN MOXET 6biTb CHOPMUPOBAH Kak
pe3ynbTaT JIOrMUYECKOro YMHOXEHWUS CUTHANIOB OT KHOMOK 3aAeiCTBOBa-
HWs NpuBoaa. BTopoli curHan hopMmUpyeTca Npu HaXxxaTum Nioboi U3 3TUX
KHOMOK W 33aAep>X1BaeTcs TaliMepoM Ha 0,5 c.

PeluerHne

CxeMa npuBoda Npecca C ABYPYYHbIM YNpaBieHNeM, COAEpPXKa-
LLiero TaiMep C 3a1epXKON BKJTIOUEHMS:
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3apaua 6

lTocraHoBKa 3agaqy: NNACTUKOBbIE OYTbIIKM, MOCTYNaroWmne Mo
KOHBelepy B pabouyto 30HYy YCTAHOBKM, CABMIAlOTCS B MO3ULMIO YNAKOB-
KM Mo KOMaHAe ornepatopa. KoMaHaa Ha BO3BpaT LUMIMHAPA B UCXOAHYIO
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nosvumio opMMpyeTcsl aBTOMaTUYeCKM NPU AOCTMXKEHWM [aBiieHusl B
6ecLuToKoBOM MonocTy, pasHoro 1,5 6ap.

CxeMa yCTaHOBKM Anst (hOPMMPOBAHUSI KOMMIEKTOB BYTbINOK
C MOMOLLbIO MHEBMATMYECKOro NpMBOAaA:

3apaHue:

1) pa3paboTaTb NpUHUMNMANbHYIO MHEBMATUYECKYIO CXEMY YCTa-
HOBKM Anst pOpMMPOBaHMS KOMMEKTOB BYTbINOK;

2) cMoAenMpoBaTb NMHEBMOMPUBO/ Ha TPEHAXEPE N U3YUNTb OCO-
6EHHOCTM ero hYHKLMOHNPOBaHKSL.

PexkomeHgaums: npu MOAENMPOBaHUM MpuBOAA NpeasiaraeTcs
BOCMO/Ib30BaThC TPEX/IMHENHBIM PEAYKLUMOHHBIM KfanaHoM U 6ucra-
OUNbHLIM pacrnpefenuTeneM C MHEBMATUYECKMM YMPaBiEHUEM, BbICTY-
naroLwmM B poSIM MHEBMATUYECKOro TpUrrepa.

PelleHne MoxeT 6biTb OCHOBAHO Ha CBOWCTBE 6UCTabWU/IbHbIX
pacrnpegenuteneit NpyM oJHOBPEMEHHOW Nojaye ABYX YNPaBAAOLIMX CUT-
Ha/I0B NepeKIoYaThCa B MNO3MLMIO, ONpeaensaemMyto CUrHaaom ¢ 6oablimm
[aB/IEHUEM.

lpumeyanmne: pns 6onee yanobHOro KOHTpons npolecca usMeHe-
HUS [aBNeHNs B GECLUTOKOBOM MOMOCTM UMAMHAPA YNpaBfieHUe CKOopo-
CTbiO BbIABMXXEHWS LUTOKA MpeAsiaraeTcsl OCYLLIECTBASATb NYTEM ApPOCCENN-
pOBaHUsl MOTOKa BO3Ayxa, NOCTYNatoLLlEero B 6eCLITOKOBYHO MOJOCTb.

YpoBeHb AaBNeHUs B 6€CLUTOKOBON MOOCTM, NPU KOTOPOM Hauu-
HaeTCcs BO3BpAT MOPLUHA B UCXOJHOE MOJSIOXEHME, HeObXxoaMMo obecne-
UNTb HAaCTPOWMKOW peAyKLMOHHOIO KianaHa.
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PeluerHne

Cxema npvBoja, yrnpasnisieMoro no AasfeHuto, C PeAyKUMOHHbIM
KnanaHoM " nHEBMaTUYECKUM TPUITEPOM:

IMagomery

FeraaaTop
OOEASHIMA

Jla6opaTopHas pa6bota N24

YMNPABJIEHWE NHEBMOMPUBOAOM C NCIMOJ1Ib3OBAHNEM
MHEBMATUYECKUX MrEHEPATOPOB MMI1YJ/1IbCOB

BbinonHun CTyaeHT rp.
MNposepun

Llenb pa60TbI.' n3y4yeHne npuHUMNnoB MNOCTPOEHUA U MPUHUUMNN-
a/ibHbIX NMHEBMATUYECKNX CXEM FEHEPATOPOB UMMY/1bCOB N MNMHEBMOMNPUBO-
[O0B Ha UX OCHOBE, a TakKXe METOA0B HaCTpOP’IKM MX NapaMeTpoB.
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3apaua l

lToctaHoBKa 3aga4yu: NPUBOA AO/MKEH COBEPLUATb KOPOTKUE UM-
NyfbCHblE ABWXXEHUSI MPU OJHOKPATHOM HaXaTuM Ha MYCKOBYK KHOMKY.
Mpy 3TOM LUTOK AO/MKEH BbIABUIaTbCS M aBTOMATUYECKM BO3BpPaALLATLCS B
NCXOAHOE MosoXKeHue. MIHTEHCUMBHOCTb ABMXXEHWI LUTOKAa 3aAaétca Au-
TENbHOCTbIO UMMY/bCa AaBNEHNS Ha BbIXOAE NMHEBMATUYECKOrO OAHOBUG-
paTopa.

Cxema npusoja € NHeBMaTUYeCKnM OLl,HOBVI6paTOpOM!

vaaay

T

OO

lMpumedarmne: 1-5 — 3pecb n ganee HoMep NMHUKN NMHEBMOpacnpe-
nennTens.

3aganHme:

1) cMopennpoBaTb MHEBMOMPUBOA, C MHEBMATUYECKUM OAHOBUO-
paToOpOM Ha CTeHAe-TpeHaxepe;

2) U3yunTb 0COHEHHOCTUN €ro PYHKLMOHNPOBAHUS U CNOCODbI Ha-
CTPOMKMN ANUTENBHOCTU UMMYNbCOB.

PexkoMerHzaums: B Ka4ecTBe pecuBepa BpemMsi3aAaloLlero 31eMeH-
Ta MOXET BbICTYNaTb BHYTPEHHEE MPOCTPaHCTBO COEAVHUTENILHOMO TpYy-
6onposoaa.

3apaua 2

lToctaHoBKa 3aAayv: NOCNE BKJIOYEHUSI KHOMKM «[TycKk» LITOK
MHEBMOMNPUBO/IA YCTPOWUCTBA YNaKOBKM Yasl AOMHKEH COBEPLIATb nepuoaun-
YyecKune UMMybCHbIE ABUXKEHUS ANS CO3AaHMNs Hambosee NNOTHOro CocTa-
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Ba 4Yas B YNakoBKe. VIHTEHCMBHOCTb M 4acTOTa MOBTOPEHUSI ABWXKEHUM
UTOKA 32AaETCA ANMUTENBbHOCTBIO M YacTOTOW CNeaoBaHUs WMMMY/bCOB
AaB/IEHMS HA BbIXOAE MHEBMATUYECKOro My/bTUBMEpaTOpa.

CxeMa MHEeBMOMpPMBOAA YCTPOMCTBA YNAKoBKM Yas:

3aganme:

1) cMopenupoBaTb MHEBMOMPUBOA C MHEBMATUYECKUM MYNbTU-
BMOPATOPOM Ha CTeHAe-TpeHaxepe, U3yunTtb 0COBEHHOCTN ero (hyHKUMO-
HMPOBaHWS, NPEASIOXUTb CNocobbl HACTPOWKU ASIMTENBHOCTU U YacTOThl
CneaoBaHUs UMMYbCOB;

2) 06BbACHUTL Ha3HadeHue ABYX perynnpyrowmnx 610KkoB, cocTos-
LMX U3 apoccenielt ¢ 06paTHLIMK KanaHamu.

3) onpenenvTb AManasoHbl perynMpoBaHMs YacToTbl U aMMnTy-
Abl KonebaHuii LWToKa NpuBoaa.

PexkomerHzaums: B kayeCTBe pecMBepOB BPEMA3aatoWLMNX SEMEH-
TOB MOrYT BbICTYNaTb BHYTPEHHWE MPOCTPAHCTBA COEAMHUTENbHbIX TPY-
6onpoBoaos.

MHeBMaTMUecKas NpuHUMNManbHas cxema npveoia C NHeBMa-
TUYECKUM MYNIbTUBUOPATOPOM:
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3apaua 3

lTocTaHoBKa 3afaqm: Nocne BKOYEHUS KHOMKKU «[Tyck» NHEBMO-
npuBoA AO/HKEH COBepLUaTb MEPUOANYECKME MMIMYMbCHbIE ABUXEHUS B
pe3ynbTate paboTbl MHEBMATUYECKOrO reHepaTopa MMMynbCoB. [py 3TOM
LUTOK, B OCHOBHOM HaxXOZSILMIACA B BblABUHYTOM COCTOSIHUM, HA KOPOTKOE
BpPEMSI COBEPLLUAET ABUXEHNE BHYTPb WU 3aTEM BHOBb BbIABUraeTCsl U BO3-
BpalLAeTca B UCXOAHOE BbIABUHYTOE MOMOXeHME. Npu BbIKITHOYEHUN MyC-
KOBOW KHOIMKW LLITOK [IO/IKEH OCTABATbCS B BbIIBUHYTOM MOJSIOKEHUM.

3agaHue:

1) pa3pabotaTb MNHEBMATUYECKYIO MPUHLUMMUANBHYIO CXEMY
NMHEBMOMNPUBOAA;

2) cMoaenvMpoBaTb MHEBMOMPUBOA Ha CTEHAE-TPEHaXepe, WU3y-
UYUTb OCOBEHHOCTM €ro MYHKLIMOHMPOBaHMS U CrOCcobbl HACTPOVKKU Mapa-

MEeTpOB.
PelerHne:
Cxema npuBoga C NHEBMATUYECKMM FreHEPaTOPOM MMMYbCOB:
e
P A
e
o ©
3apava 4

lNocTaHoBKa 3a4a4u: NPU BKITKOYEHUN UCTOYHMKA MHEBMOMNUTAHNS
nopLUeHb NMHEBMOMNPMUBOJA A0/HKEH COBEPLLUATH NEPUOANYECKME ABUMKEHUS
U3 OJHOMO KpaWHEro MosoXeHust B Apyroe, NpuYéM B KpalHWUX Mosoxe-
HUMAX MOPLLUEHb [O/DKEH OCTAaBATbCA HEMOMABUXHBLIM B TEYEHME 3aAaHHbIX
MPOMEXYTKOB BpeMeHU. [py 3TOM NPUMEHEHME KOHEYHbIX BbIK/THOUaTenen
He oMyCKaeTcs.

[Jo/mkHBI  perynmMpoBaTbcst nepuod KonebaHwuit 1 ANUTENbHOCTb
JBWXXEHWI B 060MX HanpaBleHUsIX.

MpenycMOTPETb BO3MOXHOCTb PETYIMPOBAHUS  OANUTENbHOCTEN
HAXOXXAEHWS MOPLUHA B KPaHUX MOJIOXKEHMSIX.
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3agaHue:

1) pa3pabotaTb NHEBMATUYECKYl0 MPUHLMMUANBHYIO CXEMY
NMHEBMOMNPUBOAA;

2) cMofenupoBaTb MHEBMOMPUBOA Ha CTeHAe-TpeHaxepe,
N3yunTb OCOBEHHOCTM ero (PyHKUMOHUPOBaHUS U MpeasioXuUTb Crnocobsbl
HaCTPOWMKX NapaMeTpoB.

Peluerne:

CxeMa npuBoJa C NHEBMaTUYECKMM reHepaTopoM MMMY/IbLCOB:

3apaua 5

llocTaHoBKa 3aAa4un: NS OCYLLECTB/IEHWUS NMPABUTbHOW YNaKOBKU
LeMeHTa B Mellku 60MbLIOrO0 pa3Mepa MHEBMOMPUBOA-BCTPSAXUBATENb
JIO/DKEH BbIABUHYTb LUTOK C 33[]@aHHOM CKOPOCTbIO MpPY HaXaTUM KHOMKK
«Myck», a 3aTEM AaBTOMATUYECKM U C BOMbLLON CKOPOCTLIO BEPHYTH LUTOK
B MCXOAHOE BTSIHYTOE MOJIOXKEHUE.

CKOpOCTb BbIABMXKEHUS U MEPEMELLEHNE LUTOKA AO/MKHbI ObITb
pErynmMpyeMbiMi, @ CKOPOCTb BTArMBaHUS — MAKCMManbHO BO3MOXHOM.
KoHeYHble BbIK/IOYATENM NPUMEHSTHCA HE AO/MKHbI.

CxeMa YCTaHOBKW C MPUBOAOM-BCTPSIXMBATE/IEM:
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3agaHue:

1) paspaboTaTb MHEBMATUUYECKYID MPUHLMNNASIBHYIO CXEMyY
MHEBMONpPUBOAA;

2) cMopaenMpoBaTh MHEBMOMPUBOA Ha CTEHAE-TPEHaXepe, U3y-
YUTb 0COBEHHOCTU ero yHKLIMOHUPOBAHMS M NPEANOXNUTb Criocobbl Ha-
CTPOWKM NapaMeTpoB.

Peluerne

MHeBMaTUYecKasi NpUHLUMNMANbHas cXemMa NpUBOAA - BCTPAXU-

BaTens:
[Tt ~{Eg
C
3apaua 6

locTaHoBKa 3aAaqun: NpY BKIOYEHUN MHEBMATUYECKOro Tymbie-
pa MHEBMOMPMBO/ MHCTPYMEHTA PacrvIOBOYHON MaluMHbLI JOMKEH nepe-
MECTUTb MUY W3 WCXOAHOrO MOJSIOKEHWUS B MOMIOXKEHME PE3KU [OCKK,
npeasapuTeNbHO NOAaBaeMoi B pabouyto NO3ULMIO C MOMOLLbIO BTOPOro
npusoaa (Ha cxeme He rokasaH). [locne 3Toro MnopLieHb A0MKEH aBTO-
MaTUUYECKN BEPHYTLCA B UCXOAHOE BTAHYTOE MOSIOXKEHME.,

CKOPOCTM BbIABMXXEHMSA W BTAMMBAHMA LITOKA, @ TaKXKe BpeMs Ha-
XOXAEHUSI MHCTPYMEHTa B KPAMHUX MOMOXEHMAX AO/MKHbI 6bITb perynm-
pyeMbIMU. KOHEYHbIe BbIKOYaTeNM MPUMEHATLCS HE A0/DKHbI.

CxeMa pacnuioBoYHON MaLMHbI C MHEBMOMPUBOAOM:
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3agaHue:

1) paspaboTaTb MHEBMATUYECKYID MPUHLMNNASIBHYIO CXEMY
MHEBMOMNpPUBOAa;

2) cMopaenMpoBaTh MHEBMOMPUBOA Ha CTEHAE-TPeHaxepe, U3y-
YUTb 0COBEHHOCTU ero yHKLIMOHUPOBAHMS U NPEANOXNUTb Criocobbl Ha-
CTPOWKM NapaMeTpoB.

Peluerne

MNMHeBMaTMyecKkas MpuUHUMNUanbHas cxemMa npueoAda pacnuio-
BOYHOWN MalLIHBI:

o)

P A
> i s
" gLsiy

3apava 7

llocraHoBKa 3agayv: B 3apade 6, pacCMOTPEHHOW B nabopatop-
Hoi paboTe 1, peyb lfa 06 OCHALIEHHOM MHEBMOMPUBOAOM YCTPOMCTBE
pa3pe3aHusi 6/T0KOB M3 MeHornnacra, KOTopoe A0/HKHO obecneunTb ABu-
YKEHME HArpeToi CTPYHbl, UrPAIOLLEN PONib PEXYLLErO 3/IEMEHTA, C pas-
HbIMWU CKOPOCTSIMU Ha Pas/INYHbIX YYacTKax TPAeKTopum.

HenocTaTkoM pacCMOTPEHHOW paHee CXeMbl MpUBOAa, COAepXa-
Lero 6uctabunbHble pacrnpeaennuTenn, SIBASIETCS HEONPeAeNE&HHOCTb ero
NMoBeAeHNUS NpKU NepBOHAYaNIbHOM BKITHOUEHMM MOC/IE MOHTaXa MHEBMOCU-
CTEMbI.

TpebyeTcst obecneunTb aBTOMaTMYECKOE NPUBEAEHNE CUCTEMbI B
NCXOAHOE COCTOSIHUE MpY Nojaye NUTaHus.
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CxeMa yCTpoWCTBa Ang paspesaHust 6/10KOB M3 NeHonlacra:

z

3agaHue:

1) paspaboTaTb MHEBMATUUYECKYID MPUHLMNNASIBHYIO CXEMY
MHEBMOMNpPUBOAa;

2) cMopaenupoBaTh MHEBMOMPUBOA Ha CTEHAE-TPeHaXepe, U3y-
YUTb 0COBEHHOCTU ero yHKLIMOHUPOBAHMS U NPEANOXNUTb Criocobbl Ha-
CTPOWKM NapaMeTpoB.

Peluerne

MHeBMaTUYeckas NMpuUHUMNManbHas CxeMa NpuBoAa YCTPONCT-
Ba ANA Hape3aHusi 6/10KOB M3 NeHonnacTa:
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