BBenenue

B ycnoBusx Bo3pacTarouux TpeOOBaHUN K TEXHHUKE, CBSI3aHHBIX C MOBBIIIE-
HUEM CKOPOCTEH JBUKEHUS, OBICTPOACHCTBUS, SKOHOMUYHOCTH, 3KOJOTUYHOCTH U
MOKapoB3pbIBOOE30macHoCTH, MHeBMaTudyeckui mpuso (I111), Hapsny ¢ anekTpu-
YECKMMH U THAPABIMYECKUMH MPUBOJAMU SIBIAETCS d(PPEKTUBHBIM TEXHUYECKUM
CPEIICTBOM aBTOMATH3ALMM M MEXaHW3alMU MPOLECCOB M MallWH. Tak B COBpe-
MEHHOM TEXHOJOTHYECKOM OOOpYJOBaHUHU BEAYyIIUX 3apyOexHbIX (upm Oolee
40% ocHanieHbl aBTOMaTU3UPOBAHHBIM IMHEBMOINPUBOJA (YHAaKOBOYHBIE MAIIMHbBI
10 90%, cBapouHbie U JIuTeHbIE MaHbL 70 70%, poboTtoTexHuka 10 60%, Kys3-
HEYHO-TIPECCOBbIE MAIIUHBI 10 45% JepeBooOpabaThIBAIOIIUE CTaHKH, MUIIEBOE
obopynoBanue 10 30%).

B Meramnoo6paborke AIIIl Hanbosee nepcrneKTUBHBI B 38KUMHBIX, (DUKCH-
PYIOILIUX, OPUEHTUPYIOIIUX U TPAaHCHOPTUPYIOUIUX, COOPOUYHBIX, KOHTPOJIbHO-
U3MEPUTEIBHBIX YCTPOMCTBAX, YTO MO3BOJSIET OMPAHUYUTH WM UCKIIOYUTH yda-
CTHE OIlepaTopa B TSKEIBIX U MOHOTOHHBIX onepaunusax. [Ipm sTom mpousBoau-
TEJIBHOCTh TPYy1a TAKOTO 000pYyA0BaHMs yBeanuuBaercs B 1.5 —4 pasa.

XapaktepHoil ocodeHHocThi0 pazBuTust AlIIl sBisieTcss mpuMeHEeHHE THEB-
MAaTUYECKUX YCTPOMCTB HE TOJBKO JUISl PEIICHHs CUIIOBBIX 331a4, HO U B CUCTEMax
YIOPABJICHUS JJIsI TPOrPaMMHPOBAaHUs, KOHTPOJISI U yHpPaBICHUS pabOYMMHU TpPO-
LIECCaMU MAIlIMH U arperaros. Vcrnoap30BaHMe €IMHOIO S3HEPIrOHOCUTENS — CKATO-
ro BO3/yXa B CHUJIOBOM M ympasistomeM kaHanax AIIIl npuOnuxaer ero k siek-

TPUIYCCKHUM IIPUBOAAM, HO PACIIHUPACT BOSMOKHOCTH IIPUMCHCHM.



ITHeBMaTHYECKHH IPUBOJ

OOmue cBegeHus 0 NMPUMEHECHNH I'a30B B TCXHUKE

JI1060i1 00BEKT, B KOTOPOM UCIOJIb3YeTCs ra3000pa3HOE BEIIECTBO, MOKHO OTHE-
CTH K 2a306bim cucmemam. [1ockoabky Haubosee JOCTYITHBIM ra30M SIBIISIETCS
BO3]IyX, COCTOSILNN U3 CMECH MHOYKECTBA I'a30B, TO €0 IIMPOKOE MPUMEHEHUE IS
BBITIOJTHEHHUS PA3JIMYHbBIX MIPOIIECCOB 0O0YCIOBIECHO caMOi Ipupoioi. B nepesone
C rpedyecKkoro pneumatikos - BO3IyIIHbIN, YeM U OOBSICHIETCS ITUMOJIOTUYECKOE
IIPOUCXO0KJICHUE HAa3BaHUs nHegMamuieckue cucmemol. B TeXHHUUECKOM TuTEpa-

Type 4acTo UCIIONb3YeTCsl 00JIee KPAaTKU TEPMUH - NHEGMATUKA.

[TneBMaTnueckue YCTpOﬁCTBa HavaJIi IIPUMCHATH CIIC B FHY6OKOﬁ APCBHOCTHU

(BCTp?IHI—;IC ABUTATCIIN, MY3bIKAJIbHBIC MHCTPYMCHTHBI, KY3HCUHBIC MCXa U Hp.), HO
CaMOC HIMPOKOC PACIIPOCTPAHCHUC OHHU IMOJYUYHIIN BCIICACTBUC CO3JaHNA HAJICK-
HBIX HCTOYHHKOB ITHEBMAaTHUUECCKOM OHCPI'UU - HaFHeTaTGHGﬁ, CITOCOOHBIX npuaa-

BaTh razaM HEOOXOUMBIN 3amac MOTCHIIMAILHON U (MJTM) KUHETUYECKOU SHEPTHUH.

ITneemamuueckuii npueood, COCTOSIINN U3 KOMIUIEKCA YCTPOUCTB JJIs1 PUBE/IE-
HUS B ICMICTBUE MAIlIMH U MEXaHU3MOB, SIBIIICTCS JAJIIEKO HE €AMHCTBEHHBIM
HaIpaBJICHUEM UCIOJb30BaHUs BO3yXa (B 00ILIEM CIyyae ra3a) B TEXHUKE U KH3-
HEJESATENBHOCTH YeJIOBeKa. B moATBEpKIAEHUE 3TOTO MOJIOKEHUS KPATKO pac-
CMOTPUM OCHOBHBIE BUJIbl THEBMATUYECKUX CUCTEM, OTJIMYAIOIINXCS KAK 1O

Ha3HAa4YCHUIO, TaK U I10 CHOCO6y HCIIOJIb30BaHUA ra3006pa3H0r0 BCIICCTBA.

I1o nanuuuro u MNPHUYXHC ABMOKCHUA Ira3a BCC CUCTEMbBI MOKHO Pa3JICJIUTb HA TPHU

IPYIIIIBL.

K mepBoii rpynmne oTHeCeM CUCTEMBI C ececm8eHHOoll KoHeeKyuell (TTAPKYISIIn-
eit) ra3a (Jare Bcero Bo3ayxa), Iie IBUKEHUE U €T0 HaIlpaBJeHUEe 00YCIOBIICHO

rpalieHTaMy TEMIIEPATYPHI U INIOTHOCTU MTPUPOJTHOTO XapaKTepa, HapuMep, aT-
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MOCCI)epHaﬂ 000J10YKa IIJI1aHCThl, BCHTUIISILHUMOHHBIC CUCTCMBI HOM@I].I@HHﬁ, T'OPHbBIX

BI)Ipa6OTOK, razoxoaoB H T.II.

Ko BTOpOIi rpy1me OTHECEM CUCTEMBI C 3AMKHYMbIMU KAMepamu, He COO0IIat0-
HIUMUCS ¢ aTMOC(EPOM, B KOTOPBIX MOYKET U3MEHSTHCSI COCTOSIHUE ra3a BCIe/I-
CTBUE U3MEHEHUS TEMIEPATYPBI, 00bEMa KaMePbI, HA/IJTyBa WK OTCACHIBAHUS Ia-
3a. K HUM OTHOCSITCSl pa3IMYHbIE aKKYMYJIUPYIOIIUE EMKOCTH (THEBMOOAIIOHBI),
MTHEBMATHYECKHE TOPMO3HBIE YCTpOWcTBa (MMHEBMOOY(hEphI), BCEBO3MOXKHBIE 3J1a-
CTUYHBIC HAJYBHBIE YCTPOUCTBA, MTHEBMOTUAPABINYECKUE CUCTEMBI TOIIITMBHBIX
0aKoB JIETaTENbHBIX alllapaToB U MHOTUE Apyrue. [I[puMepom ycTpoiicTB ¢ uc-
M0JIb30BaHUEM BaKyyMa B 3aMKHYTOUM KaMepe MOTyT ObITh THEBMO3aXBAaThI (ITHEB-
MOTIPUCOCKH ), KOTOpbIe Hanbosee 3PpHEeKTUBHBI JIJIs1 IEPEMEIICHUS] IITYYHbBIX JIH-
CTOBBIX U3JIeui (Oymara, MeTasul, IjacTMacca  T.I1.) B YCIOBUSX aBTOMATU3UPO-

BAaHHOI'O U pO6OTI/I3I/IpOBaHHOFO IIPpOU3BOACTBA.

K tpetbeil rpynie cieayeT OTHECTH TaKUE CUCTEMBI, TJI€ UCTIONb3YETCs DHEPTHS
npeosapumenbHo CHCAmo2o 2a3a NI BHITIOJHEHUS pa3IMYHBIX paboT. B Takux
CUCTEMax ra3 nepeMeniaeTcsi Mo MaruCTpasiM ¢ OTHOCUTENBHO OOJIBLION CKOpO-
CTBIO M 00JIaJ]a€T 3HAUUTEJILHBIM 3a1iacoM dHeprur. OHU MOTYT ObITh YUPKYAAUU-
OHHbIMU (3AMKHYTBIMU) U 0eCUUPKYIAUUOHHBIMU. B IUPKYISIIMOHHBIX CUCTEMAX
OTpa0OTaBIINI ra3 BO3BPAIIACTCS M0 MArUCTPaJIsiIM K HATHETATEJIIO )15l TOBTOPHO-
IO UCIOJIb30BaHus (Kak B TuiponpuBoje). [[puMeHeHne cucreM Bechma Crielu-
¢buuHO, HaTIpUMeEp, KOTAa HEAOMYCTUMbBI YTEUKH ra3a B OKpYy>Karollee NpoCTpaH-
CTBO WJIM HEBO3MOXXHO MPUMEHEHHE BO3AyXa U3-3a €r0 OKUCIUTEIbHBIX CBOMCTB.
[Ipumepsl TAKUX CUCTEM MOXKHO HAWTH B KPUOTEHHOU TEXHUKE, I'JI€ B KAUECTBE
HYHEPrOHOCUTEIISI UCTIOJNIb3YIOTCS arpeCCUBHBIE, TOKCUYHBIC Ta3bl WM JICTYYHE

YKUJKOCTH (aMMHUAaK, MPOTaH, CEPOBOAOPO/, TelInuid, PpeoHbI U Ap.).

B GecriupkysSIITMOHHBIX CHCTEMaX ra3 MOXKET ObITh UCIIOJIb30BaH MOTpeOUTEIeM

KaK XUMUYECKUH peareHT (HampuMmep, B CBApOYHOM IIPOU3BOJCTBE, B XUMUYECKON
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MPOMBIIIEHHOCTH) UM KaK UCTOYHUK THEBMATUYECKOW 3Hepruu. B nocnennem
CJIyyae B KQUeCTBE SHEPTrOHOCUTENSI OOBIYHO CIIYKUT BO3AYX. BBIIESAIOT TpU OC-

HOBHBIX HAIIPaBJICHUA IIPUMCHCHUS CKATOI'O BO3AyXaA.

K nepeomy nanpaenenuio OTHOCITCS TEXHOJIOTHYECKUE IIPOLIECCHI, TIE BO3LYX
BBIIIOJIHAET HEMIOCPEACTBEHHO ONEpALK O0AYBKH, OCYLIKH, PACTIBIIIEHUS, OXJ1a-
XKICHUS, BEHTUWISIUHU, OYUCTKH U T.II. O4eHb INUPOKOE PaCIPOCTPAHEHUE TIOJTyUH-
JM CUCTEMBI THEBMOTPAHCIIOPTUPOBAHUS IO TPYOOIIPOBOgaM, 0COOEHHO B JIETKOH,
MUIIEBOI, TOPHOAOOBIBAIOILIEH OTPACIAX NPOMBILLIEHHOCTH. LIITyuHbIe 1 KyCcKO-
BbI€ MaTepHaJibl TPAHCIIOPTUPYIOTCS B CTIELUAIBHBIX COCYax (Karcyax), a mblje-
BUIHBIE B CMECH C BO3JIyXOM IIEPEMEIIAIOTCS HA OTHOCUTEIBHO OOJIBIINE PACCTO-

SAHHUA aHAJIOTUYHO TCKYYHUM BCHICCTBAM.

Bmopoe nanpaenenue - ucrionb3oBaHue CKaTOrO BO3/1yXa B THEBMAaTUYECKUX CHU-
cremax ynpasienus (IICY) nns aBToMaTndeckoro ynpaBiieHUsI TEXHOJIOTUYECKU-
MU IIPOLIECCAMHU (CHCTEMBI THEBMOABTOMATUKH). DTO HAPABICHUE MOTYYHIIO UH-
TEHCUBHOE pa3Butue ¢ 60-x rog0B Oyarogaps Co3JaHUI0 YHUBEPCAIbHON CHCTEMBI
AJIEMEHTOB NMpOoMbITUIeHHOW mHeBMoaBToMaTuku (Y COIIITA). [llupokas HOMEH-
kinatypa YCOIIITA (nmHeBMaTHUeCKUE AATUYMKH, IEPEKIII0YATENH, Mpeodpa3zoBaTe-
JIM, pelie, JOTUYECKUE DIEMEHTHI, YCUIMTENIN, CTPYHHBIE YCTPOHUCTBA, KOMAaH10all-
naparsl U T.J.) IO3BOJISIET peaju30BaTh Ha ee 0a3e pelieiiHble, aHAJIOIOBbIE U aHa-
JIOro-peieiHbIE CXEMBbl, KOTOpPBIE 110 CBOMM MapamMeTpaM OJIU3KH K 3JIEKTPOTEXHU-
YECKUM crucTtemMaM. biaromapst BBICOKOM HaJEKHOCTH OHM IIMPOKO UCIOJIB3YIOTCS
JUTS LIMKJIOBOTO MPOTPAMMHOTIO YIPABJICHUS Pa3IMYHBIMU MalllUHAMH, poOOTaMH B
KPYTHOCEPUHHOM MPOU3BOJICTBE, B CUCTEMAX YIIPaBJICHUS JBUKEHUEM MOOMIIb-

HBIX OOBEKTOB.

Tpemvum nanpaenenuem NpUMEHEHUS THEBMOIHEPTUH, HanboJIee MacIITaOHBIM
10 MOIIIHOCTH, SIBJSIETCS] MHEBMATUYECKUM MPUBOJI, KOTOPBI B HAYYHOM IIaHE

ABJIACTCA OAHUM M3 PA3ACIOB o0111e MEXaHUKH MaIlIMH. Y HCTOKOB TCOPHH ITHCB-
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maTuueckux cuctem crosut .M. AprobGonesckuii. OH 0611 pykoBoguTenem Mu-
ctutyta MammHoBeAeHus: (MMALLD) B Jlenunrpaze, rae noj ero pykoBoJACTBOM B
40 - 60-x rolax cMCTeMaTU3UPOBAIUCH M 0000IIAINCH HAKOTIJICHHBIC CBEACHUS 10
TEOPHUH U MPOCKTUPOBAHUIO THEBMOcHCTeM. OTHOM U3 TIEPBBIX padOT MO TEOPHUH
nHeBMocucteM Obuia ctaths A.IL I'epmana "lIpumenenue c:xkaroro Bo3ayxa B
ropHoM Jiese", onyonrkoBanHas B 1933 1., rie BrepBbie JIBH)KEHUE pabouero op-
raHa MHEBMOYCTPOICTBA PEIIAeTCd COBMECTHO C TEPMOJUHAMUYECKAM YPABHEHU-

CM COCTOSHUS ITapaMCTPOB BO3AyXa.

3HAYUTEIBHBIN BKJIAJl B TEOPUIO U TPAKTUKY THEBMONPHUBOJIOB BHECIIN YUCHBIC
b.H. bexxanos, K.C. bopucenko, U.A. byxapun, A.. Bomuuus, E.B. I'ep, I'.B.
Kpeitnuu, A.W. Kynpssues, B.A. Mapyros, B.1 . MocTtkos, IO.A. Lleltnun u

JpyTHE.

Oco0eHHOCTH THEBMATHYECKOI0 NnpuBOoAa, TOCTOMHCTBA U HEAOCTATKHA

O61acTh 1 MaciITaObl TPUMEHEHUS THEBMATUYECKOTO PUBOAA OOYCIOBJIEHBI €70
JIOCTOMHCTBAMH M HEJOCTATKAMH, BBITEKAIOIIUMHU M3 OCOOCHHOCTEH CBOMCTB BO3-
nyxa. B oTnuune oT )KUAKOCTEHN, TPUMEHSAEMBIX B THAPOIPUBOJIAX, BO3AYX, KaK U
BCE ra3bl, 00/1a1a€T BEICOKOM C)KMMAeMOCTBIO M MAJIOM INIOTHOCTBIO B HCXOJHOM
aTMOC(epHOM cOCTOSHUHU (0K0710 1,25 Kr/M °), 3HAYHTEIPHO MEHBIIEH BSI3KOCTBIO
1 OOJIBIIICH TEKYyYECThIO, IPUUEM €T0 BSI3KOCTh CYIIECTBEHHO BO3pPACTACT MPH I10-
BBIIIICHUU TeMIEepaTyphl U AaBieHus. OTCYTCTBHE CMAa30YHBIX CBOMCTB BO3/IyXa U
HaJIMYME€ HEKOTOPOTO KOJWYECTBA BOJISTHOTO Mapa, KOTOPBIN P MHTEHCUBHBIX
TEPMOJMHAMHUYECKUX MTPOIIECCaX B U3MEHSIONIUXCS 00beMax pabounx KaMep
MTHEBMOMAIITMH MOXET KOHJICHCUPOBAThCS Ha UX PAOOUMX MOBEPXHOCTSIX, MPETISIT-
CTBYET UCIIOJIB30BAHUIO BO3yXa 03 MPUIAHUS €My JOTIOTHUTEIHHBIX CMa30YHBIX
CBOMCTB U BJIAronoHWKEHUS. B CBSI3U € 3TUM B THEBMOTIPUBOAAX UMEETCS T10-
TPEOHOCTh KOHIUITMOHUPOBAHMS BO3/yXa, T.€. IPUIAHNS €My CBOWCTB, 0OecTeun-

BaIOIIUX pab0OTOCIIOCOOHOCTh U MPOUISIONINX CPOK CITYKOBI 3JIEMEHTOB MPUBO/IA.
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C y4eToM BBIIICONMUCAHHBIX OTIIMYUTENBHBIX OCOOCHHOCTEHN BO3/IyXa pPaCCMOTPUM
JIOCTOMHCTBA ITHEBMOIIPHUBO/IA B CPABHEHUU C €r0 KOHKYPEHTAMHU - TUIPO- U JJIEK-

TPOIPUBOJOM.

1. Ilpocmoma xoncmpykyuu u mexnuueckoz2o obcnyscueanusi. Iarorosnenue ae-
Tajeil THEBMOMAIINH U THEBMOANNAPATOB HE TPEOYET TaKOM BBICOKOM TOYHOCTHU
W3TOTOBJICHHS U TEPMETH3ALMN COCTMHEHNM, KaK B THAPONPUBOJIE, T.K. BO3MOXK-
HbIE€ YTEUKH BO3yXa HE CTOJIb CYIIECTBEHHO CHUXAIOT 3P (PEKTUBHOCTH pabOTHI U
KIIJI cucrembl. BHeniHue yreukn Bo3ayxa 3KOJIOTHYECKH O€3BpPEIHBI U OTHOCHU-
TEJBHO JIETKO YCTPAHAIOTCS. 3aTpaThl HA MOHTaX U 00CITy>KMBaHUE THEBMOIIPUBO-
J1a HECKOJIBKO MEHBIIIE U3-3a OTCYTCTBHS BO3BPATHBIX THEBMOJIMHUM U ITPUMEHE-
HUS B pAJie cilydaeB 0oJiee THOKUX U JEHIEBBIX MJIACTMACCOBBIX MJIM PE3UHOBBIX
(pe3uHOTKaHEBBIX) TPyO. B 3TOM OTHOIIEHNN THEBMONIPUBO/ HE YCTYNAET AJIEK-
TponpuBoay. KpoMe Toro, mHeBMONpuUBOJI HE TPeOYET CeUaIbHBIX MaTEPUATIOB
IUIS1 U3TOTOBJICHUS I€TAJIEH, TAKUX KaK ME/b, AJIFOMUHUM U T.II., XOTA B psJE CIIy-
YaeB OHH HCHOJIb3YIOTCS UCKIFOUUTENBHO JJI1 CHUKEHHS BECA WM TPEHUSA B 110-

ABHXKHBIX 3JICMCHTAax.

2. [ooxcapo- u 63pvisobezonacrHocms. bnarogaps 3ToMy J0CTOMHCTBY ITHEBMOTIPH-
BOJI HE UMEET KOHKYPEHTOB JJISI MEXaHU3AI[MH padOT B YCIOBUSX, OMACHBIX 110
BOCIJIAMEHEHUIO U B3PHIBY T'a3a U MbLIU, HAIPUMEP B IIaXTaX C OOUJILHBIM BbIJI€-
JIEHWEM METaHa, B HEKOTOPBIX XUMUYECKHUX MMPOU3BOJICTBAX, HA MYKOMOJbHBIX
NPEANPUSTUSX, T.€. TaM, TJI€ HEIOMyCTUMO UCKpooOpa3zoBanue. [Ipumenenue rui-
pONpPHUBOAA B ATUX YCIOBUSIX BO3MOXHO TOJIBKO NP HAIMYHUH [IEHTPAITM30BAHHOTO
WMCTOYHUKA MTUTAHUS C TIepeladeii TUIPOIHEPTUH Ha OTHOCUTEIILHO OOJIBIIIOE pac-

CTOsJAHHC, YTO B OOJILIITMHCTBE ClIy4acB SKOHOMHUYICCKU HCHCHGCOO6pa3HO.

3. Haoesicnocms pabomol 8 wiupoKom Ouanazone memnepamyp, 6 yYCio8usx noilib-
HOUL U 8NIAJNCHOU OKpYdHcarowell cpedvl. B TaKuX ycIoBUSIX TUAPO- U AIIEKTPOTIPU-

BOJI TPEOYIOT 3HAYUTEIHHO OOJIBIITUX 3aTPAT HA IKCILTyaTaIllIo, T.K. TIPU TeMIIepa-
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TYPHBIX NIEPENAIaX HAPYIIAETCA FTEPMETUYHOCTh THAPOCUCTEM H3-3a U3MECHEHUS
3a30pPOB M U30JUPYIOMINX CBOMCTB AJIEKTPOTEXHUYECKUX MATEPUATIOB, YTO B COBO-
KYITHOCTH C IbUIBHOW, BJIAXKHON U HEPEJIKO arpECCUBHOM OKPYKAKOIIEN CpeIon
MIPUBOJUT K YACThIM OTKa3aMm. [1o 3Toi mpuyurHEe MHEBMOIIPUBOJ SIBJIACTCS €M H-
CTBEHHBIM Ha/Ie’KHBIM UCTOUYHUKOM SHEPIHH JIJISl MEXaHU3aluu paboT B IUTEHHOM
Y CBAPOYHOM IIPOM3BOJICTBE, B KY3HEUHO-TIPECCOBBIX LI€XAX, B HEKOTOPBIX MMPOU3-
BOJICTBAX M0 A0ObIYE U IepepabOoTKe ChIpbs U JIp. biiarogapst BEICOKOI HaJEkKHO-
CTH MTHEBMOMIIPHUBO/T YaCTO UCIIOJIB3YETCSI B TOPMO3HBIX CHCTEMaX MOOMIIbHBIX U

CTAIMOHAPHBIX MAIIIWH.

4. 3nauumenvro OonbUIULL CPOK CYAHCOBL, YEM TUAPO- U AJeKTporpuBoaa. Cpok
CIIy>KObI OLIEHUBAIOT ABYMS [TOKA3aTEISIMU HAJIEKHOCTU: TaMMa-IIPOLIEHTHOU
HapaOOTKOW Ha OTKa3 U raMMa-MpOLIEHTHBIM pecypcoM. JlJisi MHEBMaTHYECKUX
YCTPOMCTB HUKINYECKOTO JIEUCTBUS PECYPC COCTABISAET OT 5 A0 20 MIIH. LIMKJIOB B
3aBHCHUMOCTH OT Ha3HAUYEHHUS U KOHCTPYKIUH, a JUI YCTPONCTB HELIUKINYECKOTO
nerctBusg okoio 10-20 TeIic. yacoB. I10 B 2 - 4 paza Oosibliie, YeM Y THAPOIPUBO-

na, u B 10-20 pa3 6oJbliie, 4eM y 31eKTPOIPUBO/IA.

5. Boicokoe bvicmpooeticmaue. 31eCb UMEETCA B BUY HE CKOPOCTh MEepeAadn CUr-
Hana (YIpaBisIOIIero BO3IEUCTBUS), a pealiu3yeMble CKOPOCTU pabouuX JIBUXKeE-
HUM, 00ecreynBaeMbIX BBICOKUMH CKOPOCTSIMU JABUXEHUs Bo3ayxa. [locTynarensb-
HOE€ JIBMKEHHE IITOKA MHEBMOLMJIMHPA BO3MOXKHO 10 15 M/c u Gornee, a yactora
BpAIllEHUsI BBIXOJITHOTO BaJla HEKOTOPHIX THEBMOMOTOPOB (IMTHEBMOTYpOUH) 10 100
000 06/MUH. DTO JOCTOMHCTBO B MOJHON Mepe pean3yeTcs B NPUBOJAX LIUKINYE-
CKOTO JIeHCTBUS, OCOOCHHO /711 BBICOKOIPOU3BOAUTEIHLHOTO 000PYI0BaHMUS,
HaIlpuMep B MAaHUMYJSATOPAX, MPeccax, MalllMHAX TOYEYHON CBapKH, B TOPMO3HBIX
U QUKCHUPYIOLIUX YCTPOICTBAaX, MPUYEM YBEITUUYECHHUE KOJIUYECTBA OJJHOBPEMEHHO
cpabaThIBAIOIINX MTHEBMOLMIMH/POB (HApUMeEp B MHOTOMECTHBIX MPUCIIOCO0IIE-
HUSX JJIS 3aKUMa JIeTaneil) MpakTUUeCKH He CHUXKAeT BpeMs cpabaThIBaHMUS.

bonbias CKOPOCTH BpalllaTCIbHOT'O ABUKCHUA NCITIOJIB3YCTCA B IIPUBO/JIaX CCIIapa-
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TOPOB, EHTPHUQYT, NMUTM(POBATBHBIX MAIIUH, OOpMaIH U aAp. Peanuzamms 601b-
IITUX CKOPOCTEH B TUAPOIIPUBOC U SJCKTPOTPUBOJIE OTPAHUIMBACTCS UX OOJIBIIICH
WHEPIUOHHOCTHIO (Macca KUAKOCTH U MHEPIHS POTOPOB) U OTCYTCTBHEM JIEMII-

bupyromero 3¢ dexra, KOTOPbIM 00Ja7aeT BO3AYX.

6. Bozmooicnocmo nepedaqu NHEBMOIHEP2UU HA OMHOCUMETIbHO bonvuiue paccmo-
AHUA T10 MaruCTpajJdbHbIM TPY6OHpOBOI[aM 1 CHAOKEHHUE CKATHIM BO3YyXOM MHO-
I'ux HO’I‘pC6HTCHCﬁ. B sTOM oTHOIIECHUH ITHCBMOIIPUBO YCTYIIACT 3JICKTP OIIPHUBO-
Ay, HO 3HAYUTCIIbHO ITPCBOCXOIUT THAPOIIPUBO/I, 6H3FOI[apﬂ MCHBIINM IIOTCPSM
Hallopa B IIPOTAKCHHBIX MAIrCTPAJIbHBIX JIMHUAX. SHCKTpI/ILIeCKaSI OHCPI'UA MOXKCT
nepeaaBaTbCs 110 JIMHUAM JJICKTPOIICPEaAad HAa MHOTHC COTHH U ThICAYHN KUJIOMCT-
POB oe3 OIIYTHUMBIX IIOTCPb, 4 PACCTOAHUC IICPCAAYN THCBMOSHCPINH S KOHOMHNYC-
CKH I.[GJ'IGCOO6p33HO A0 HCCKOJIBKHX ACCATKOB KHMJIOMCTPOB, YTO PCAJIN3YCTCA B
IMHEBMOCHUCTEMAX KPYIIHBIX TOPHBIX U IMIPOMBIINIJICHHBIX HpeI[HpI/IHTI/Iﬁ C ICHTpAJIH-

30BAHHBIM IIUTAHHUEM OT KOMHpCCCOpHOﬁ CTaHLMHU.

N3BecTeH OMbIT CO3/ITaHKs TOPOJICKON KOMIIpeCCOPHOM cTaHnU B 1888 1. ogHUM
13 NpoMblIIeHHUKOB B [lapuke. OHa cHabOkaia 3aBOJibl M (paOpPUKU O MarucTpa-
JIIM TIPOTSIKEHHOCTHIO 48 kM npu aaBinennu 0,6 Mlla u nmena MOIIHOCTH A0
18500 kBt. C nosiBiieHHEM HaJEKHBIX JEKTPOIepeiay €€ HKCIUTyaTalus cTana

HEBBITOTHOM.

MakcuManibHast IPOTSHKEHHOCTh THAPOCUCTEM cocTaBisseT 0Kkoio 250-300 M B me-
XaHU3UPOBAHHBIX KOMIUIEKCAX MIAXT JJIs JOOBIYM YIJIs, IPUYEM B HUX UCHOJIb3Y-

eTCsl OOBIYHO MEHEE BI3Kast BOAHO-MACJIsIHAA OMYJIbCHUA.

7. Omcymcmaue HeodX00UMOCmuU 8 3aWUMHBIX YCIMPOUCMBAX 0m nepespy3Ku 0as-
JeHuem y nompeoumeneti. TpeOyeMblii Ipeien NaBJICHUS BO3AyXa yCTaHABIUBALCT-
sl OOITUM TIPEIOXPAHUTETHLHBIM KJIallaHOM, HaXO/ISIIIIUMCS HA UCTOYHUKAX TTHEB-
MOdHepruu. [THeBMOABHUTATEIM MOT'YT OBITH ITOJTHOCTBIO 3aTOPMOYKEHBI 0€3 orac-

HOCTH IIOBPEIKACHUA U HAXOJUTHCA B 3TOM COCTOSHHUU JJINTCIIBHOC BPEMHI.
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8. Bezonacnocmu 0151 0b6cysicusaoue2o nepcoHana npu coOM0IeHUN 00IIUX
MPaBUJI, UCKJIIOYAIOIIUX MEXaHUUECKUN TpaBMaTU3M. B ruipo- 1 31eKTponpuBo-
JIaX BO3MOKHO MTOPAXKEHUE IEKTPUUECKUM TOKOM WUJTU KUIKOCTBIO TIPU HApYIIIe-

HUU U30JISIUU WIH pa3repMeTH3aluu TpyOonpoBOIOB.

9. Vayuwenue nposempusanusi paboue2o npocmpancmea 3a C4eT 0TpabOoTaHHOTO
BO3/lyXa. DTO CBOMCTBO OCOOCHHO IMOJIE3HO B TOPHBIX BHIPAOOTKAX U MOMEIEHUSIX

XUMUYECKUX ¥ METAITIO00Pa0aThIBAIOIINX TIPOU3BOJICTB.

10. Heuyscmsumenvnocmos K paouayuoOHHOMY U INeKMPOMASHUMHOMY U3TYYEeHUIO.
B Takux yclIOBUSIX 3JIEKTPOTUIPABINYECKUE CUCTEMbI MPAKTUYECKU HETPUTOTHBI.
DTO JOCTOMHCTBO MIMPOKO MCIOJIb3YETCS B CHCTEMAX YIPABICHUS KOCMUYECKOM,

BOCHHOU TCXHHKOﬁ, B aTOMHBIX pCaKTOpax H T.II.

HCCMOTpH Ha BBIICOITMCAHHBIC JOCTOMHCTBA, IPUMCHACMOCTD ITHCBMOIIPHUBOAA
OIrpaHNYINBACTCA B OCHOBHOM 3KOHOMHUYCCKUMU C006pa>K€HI/ISIMI/I 13-3a 0OJIBIINX
IMOTCPb SHCPIHH B KOMIIPCCCOpPAX U ITHCBMOJABHUI'ATCIIAX, d TAKKC APYIUX HCIO-

CTaTKOB, OITMCAaHHBIX HHMKC.

1. Boicoxas cmoumocms nHeémosHepeuu. Eciu rTuapo- u dJIeKTPONPUBO] UMEIOT
KII, coorBeTcTBeHHO, 0K0I0 70 % 1 90 %, To KII/] mHeBMonprBOAa OOBIYHO 5-
15 % u ouens peako 10 30 %. Bo muorux ciayuasx KITJ] moxer Ob1Th 1 % u Me-
Hee. [1o 3Toil mpuynHe MHEBMONPUBO/I HE MPUMEHSETCS B MaIlIMHAX C JJIUTEIb-
HBIM PEKUMOM PabOTHI U OOJIBIION MOIITHOCTH, KpOME YCIOBUH, HCKITFOYAIOIIUX
MPUMEHEHUE JICKTPOIHEPTrUu (Hapumep, TOpHOI00BIBAIOIINE MAIIIMHBI B II1aX-

Tax, OMAacHBIX 10 razy).

2. OmHocumenvHo 601bULOT 8eC U 2abapumvpl NHEBMOMAUUH W3-32 HU3KOTO pabo-
yero gaBiacHus. Eciu yaenpHblid Bec THIPOMAIITNH, MPUXOSIIINANCS Ha € IUHUILY
MOIIHOCTH, B 5-10 pa3 MeHbIIIe Beca 3JISKTPOMAIIINH, TO THEBMOMAIITUHBI UIMEIOT
IPUMEPHO TAaKOH JKe BeC U rabapuThl, KaK MOCJICIHHUE.
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3. Tpyonocmo obecneuenus cmadbuilbHOU CKOPOCMU O8UNCEeHUsT BBIXOTHOTO 3BEHA
P TIEPEMEHHON BHEITHEN HArpy3Ke U ero (PUKCAIMH B TIPOMEXKYTOYHOM I10JI0-
*KeHuH. Bmecte ¢ TeM MATKHE MEXaHHMYECKHE XapaKTePUCTUKH MTHEBMOIIPUBO/IA B

HCKOTOPBIX CIydasdaX SBJIAIOTCA U €0 AOCTOMHCTBOM.

4. Bvicokuti yposenwv uwiyma, nocturarouuit 95-130 nb npu oTcyTcTBUM CpencTB
JUTs ero cHbKeHus. Hanbosee myMHBIMU SBJISIOTCS MOPIIHEBBIE KOMIIPECCOPHI U
MTHEBMO/JIBUTATEJIN, OCOOCHHO ITHEBMOMOJIOTHI U IPYTHUE MEXAHU3MBI YJIapHO- IIUK-
andeckoro aecteus. Hanbonee mryMHbie ruIponpruBOAbI (K HUIM OTHOCSITCS IPH-
BOJIbI C IIIECTEPEHHBIMU MaIlIMHAMU) CO3/IaI0T IIyM Ha ypoBHe 85-104 ab, a 00bIu-
HO YPOBEHb IIIyMa 3HAUYUTEIBHO HIKE, TPUMEPHO KAK Y 3JIEKTPOMAIIINH, YTO 03~

BOJISIET paboTaTh 0€3 CHelHaIbHbIX CPECTB ITYMOITOHUKEHUS.

5. Manast ckopocTb nepeaun curHana (ynpaBJisioniero UMITYJIbCca), YTO IPUBOJIUT
K 3aIa3AbIBaHUIO BBINOJHEHUS onepauii. CKOpOCTh MPOXOKICHHS CUTHAJIA paBHA
CKOPOCTH 3BYyKa U, B 3aBUCUMOCTH OT JIaBJICHUS BO3/1yXa, COCTABJISICT IPUMEPHO OT

150 no 360 m/c. B ruapornpuBojie U 3JIEKTPONPUBOJIE, COOTBETCTBEHHO, OKOJIO

1000 1 300 000 m/c.

[lepeunciieHHbIE HEAOCTATKH MOTYT OBITh YCTPaHEHbI IPUMEHEHNEM KOMOUHUPO-

BAHHBIX THEBMOAJICKTPUUYECKUX WJIW MHEBMOTUIPABINYECKUX MTPHUBOJIOB.
Teuenue Bo3ayxa

WHxeHepHbIe pacyeThl THEBMOCHUCTEM CBOJATCS K ONPENEIEHUIO CKOPOCTEMN U
pacxoJI0B BO3yXa MPHU HAMIOJHEHUHU U OMIOPOKHEHUH pe3epByapoB (pabouux Ka-
Mep JIBUTaTesiel), a TAkKe ¢ €ro TeYeHUEM 1o TpyOOonpoBoOaM Yepe3 MECTHBIE CO-
IIPOTHUBJICHU. BelieicTBre C)KMMaeMOCTH BO3/lyXa 3T PACYEThI 3HAYUTEIBHO
CJIOXHEE, YeM PacyeThl THIPABINYECKUX CUCTEM, U B MIOJHOM Mepe BBINOJHAIOTCS
TOJIbKO JJI1 0cO00 OTBETCTBEHHBIX citydaeB. [lonHoe onucanue npoueccoB Teue-
HUS BO3/lyXa MOXHO HATH B CIIELIMAJIBHBIX KypCax ra30JJMHAMUKH.
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OcHOBHbIE 3aKOHOMEPHOCTHU T€UEHHUS BO3yXa (raza) Takue ke, KaK U JUIsl )KUIAKO-
CTEH, T.€. UMEIOT MECTO JAMUHAPHBLU U MypOYIeHMHbI PEKUMBI TEUCHUS, yCTa-
HOBUBILIUNCS U HEYCTAHOBUBIIMIICS XapaKTep TEUCHHS, pPABHOMEPHOE 1 HEPABHO-
MEpHOE T€YEHUE U3-3a IEPEMEHHOI0 CEYEHUs TPyOONPOBOAA U BCE OCTaIbHbIE KU-
HEMAaTUYECKHUE U JTUHAMUYECKUE XapaKTEPUCTUKU TOTOKOB. BenencTBrue HU3KoM
BS3KOCTH BO3/lyXa U OTHOCUTEIHHO OOJIBIIUX CKOPOCTEH PEKUM TEUCHHUS B OOJIb-

HIMHCTBE CIIy4aeB TypOyJIEHTHBIN.

JI1s1 TpOMBIILIEHHBIX THEBMONPUBO/IOB IOCTATOYHO 3HATH 3aKOHOMEPHOCTHU yCTa-
HOBHUBIIETOCS XapaKTepa TEUCHUS BO31yXa. B 3aBUCMOCTH OT HHTEHCUBHOCTH

TEII000MeHa ¢ OKPY Kalollel cpesioi pacueThl MapaMeTPOB BO3yXa BBIMOJIHSIOT-
Csl C YY4ETOM BHUJAa TEPMOAMHAMHYECKOTO MPOIIecca, KOTOPBIM MOXKET OBITh OT U30-
TEPMUYECKOTO (C MOJHBIM TEIJIO0OOMEHOM U BBINIOJHEHUEM yCiioBHs T = const) 110

annabaruyeckoro (6e3 TermIoooMeHa).

[Tpu 60ABIMIMX CKOPOCTSX UCIOJIHUTEIbHBIX MEXaHU3MOB U TEUYEHUU Ta3a yepe3
COIPOTHUBIIEHUS MPOIIECC CKATHSI CUUTAETCS auabaTHYECKUM C IOKa3aTeneM
anuabatel K = 1,4. B mpakTu4eckux pacuerax mokas3areib aaguadaThl 3aMEHSFOT Ha
MoKa3aTtesb MOAUTPOoIbl (00bIYHO MpuHUMAKT N = 1,3...1,35), uTo MO3BOJIsIET

y4ecTb MOTEPH, 00YCITOBICHHBIE TPEHUEM BO3yXa, U BOZMOXHBIN TEIJI000OMEH.

B peanbHBIX yCIOBUAX HEU30€KHO MPOUCXOIUT HEKOTOPHIM TETIIIO00MEH MEXITY
BO3yXOM M JETaJsIMU CUCTEMBI U UMEET MECTO TaK Ha3bIBAEMOE MOJIUTPOITHOE
M3MEHEHHUE COCTOSIHUA BO3AyXa. Bech nrana3oH peajapHbIX ITPOLECCOB ONMCHIBACT-

CiA YPaBHCHUSAMHA 3TOI'0 COCTOAHUA
pV" = const

rze N - nokaszaTeib MOJUTPOIIbI, U3MEHSIOIINICS B peaenax oT N = 1 (u3oTepmu-

yeckuil mpoiiecc) 1o N = 1,4 (aguabaTuueckuit mpoiiecc).
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B ocHOBY pacyeToB TeueHHs BO3/1yXa MOJO0KEHO U3BECTHOE ypaBHEHUE bepHyun

JABHKCHHUSA NACAJIBHOTO I'a3a

2
L]
'}E+p+pT: const

CrnaraeMble ypaBHEHHS BBIPAXalOTCs B €AMHUIIAX JABJICHUSI, IOITOMY UX YacTO
HA3bIBAIOT "'MaBiIeHUIMUA'";
Z - BECOBOE JaBJICHUE;

P - CTaTHYECKOC J1aBJICHUEC,

oo

2 - CKOPOCTHOE WJIM TMHAMUYECKOE JaBJICHHE.
Ha npakTuke 4acTo BECOBBIM JIaBJICHUEM MPEeHEOperaoT U ypaBHeHue bepHyuim

IIPpUHUMACT CJIe,Z[yIOHlI/If/'I BUJ
L]
P+ % = const

CYMMy CTaTU4YCCKOIo U AMHaAaMHU4YCCKOI'O I[aBJ'ICHI/Iﬁ Ha3bIBAIOT ITIOJTHBIM JAaBJICHHUCM

Po. Takum 06pa3zom, morydum

HpI/I pacucTeC 1ra30BbIX CUCTCM HGO6XO,Z[I/IMO HMCTDb B BUY JABad IIPUHIUIIMAJIBHBIX

OTJIMYHA OT pacdycTa THIPOCHCTEM.

[TepBoe oTnuuMe 3aKII0OUAETCS B TOM, UTO OIpeesieTcss He 00bEMHBIN pacxon
BO3]lyXa, & MACCOBBII. DTO MO3BOJISIET YHUPUIIUPOBATH U CPABHUBATH apaMETPhI
pa3IMYHBIX 3JIEMEHTOB MTHEBMOCUCTEM I10 CTaHJAapTHOMY BO3ayxy (p = 1,25 kxr/
M3, v = 14,9 m2/c ipu p = 101,3 klla u t = 20°C). B aTOM cnydae ypaBHeHUE pac-

XOA0B 3aITMChIBACTCA B BUAC
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Qs = Q2 mm v1V1S1 = v,V,S,

BTopoe oTinuune 3akioyaeTcsi B TOM, YTO MPH CBEPX3BYKOBBIX CKOPOCTSIX TEUCHUS
BO3/yXa U3MEHSETCS XapaKTep 3aBUCUMOCTH pacxojia OT mepenajaa JaBjIeHU Ha
COIPOTHUBIICHUH. B CBSI3U C 3TUM CYIIECTBYIOT MOHATHUS TTOJKPUTHIECKOTO U
HAJKPUTUYECKOTO PEKUMOB T€UCHUS BO3AyXa. CMBICT 3TUX TEPMUHOB MOSICHSACTCS

HMKE.

PaccMmoTpu rcTeueHue ra3za u3 pesepByapa uepes HeOOoJIbIIoe OTBEPCTUE MTPH MO /I-
JepKaHUU B pe3epByape NOCTOSIHHOTO AaBieHus (puc.l). byaem cuurath, 4To
pa3Mepsl pe3epByapa HACTOJIBKO BEJIMKH O CPABHEHHUIO C Pa3MEPAMHU BBIXOJTHOTO
OTBEPCTHUS, YTO MOXKHO MOJTHOCTHIO MPEHEOPETraTh CKOPOCTHIO JBMYKEHUS ra3a
BHYTpPH pe3epByapa, U, CJIEA0BATEIIbHO, 1aBIIEHUE, TEMIIEpaTypa U INIOTHOCTh ras3a

BHYTpPH pe3epByapa OyAyT UMETh 3HAUEHUS Po, P o U To.

s s S S S NN

Pgs Por To
TR

Puc.1- Mcreuenue raza u3 OTBEPCTUS B TOHKOM CTEHKE

CKOpOCTh UCTEUCHHUSI Ta3a MOYKHO OIPEACIATH 10 GopMyIIe JIJIsi UCTCUCHUS He-

U:*IIEEH = zgpnn?r_p
||| 1

MaccoBbIii pacxo/ rasa, BRITEKAIOIIETo Yepe3 OTBEPCTUE, ONpeessieM o GopMy-

C)KUMaeMOM KMJIKOCTH, T.€.

J¢
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At

2
i » T p |k
Lhy = Op_|——=20Pg (—J —{—
k-1 ) 20
I g - TUIOMIAb CCUCHHUS OTBEPCTHSI.

OtHotreHue P/Py Ha3BIBACTCSI CTENICHBIO pacupeHus raza. Ananmu3 Gopmysl (7)
IIOKa3bIBAET, YTO BBIPAXKEHUE, CTOSIIIEE TI0J] KOPHEM B KBaJIpaTHBIX CKOOKax, 00-
pamaercsi B HoJb 1ipu P/Po = 1 1 p/ po = 0. DT0 03HAUAET, YTO MPH HEKOTOPOM 3Ha-
YeHUH OTHOLICHHUSI TaBJICHUI MacCOBBIM pacxoa JocTuraeT MakcuMmyMa Qpax. ['pa-
(UK 3aBHCUMOCTH MacCOBOT'O pacxojia ra3a OT OTHOIICHHUsI JaBlIeHUN P/Po TOKa3aH

Ha puc.2.

HAOKDHTHHEoKWA | FOGKEH THY 8CK M
Qp ‘ PN | DEXMM
Q V=V 1 <,
pmax P

Tou—
0 (P/Po)p 1 plpg
Puc.2-3aBrucuMoCTh MacCOBOTO pacxoja raza OT OTHOILLICHUS JIaBICHUN

OTHOIICHKE JaBJICHHI P/Pg, MPU KOTOPOM MACCOBBIN PacXo/] JOCTHUIaeT MaKCH-
MaJIbHOTO 3HAYEHMSI, Ha3bIBACTCA KPUTUUECKUM. MOKHO TTOKa3aTh, YTO KPUTHYE-

CKO€ OTHOILIEHUE JTaBJICHUN PABHO
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Kak BumHO U3 rpaduka, moKa3aHHOTO Ha PHC.2, PU YMEHbIICHUH P/Po IO cpaBHE-
HUIO C KPUTUYECKUM PACXO/l JOJKEH YMEHbIIATHCS (TyHKTUPHAS JIMHHS ) U TIPU
p/po = 0 3HaUeHHE pacxoia J0JDKHO ObITh paBHO HYIIO (Qp = 0). OqHako B AcH-

CTBHUTCJIIBHOCTHU 3TO HC ITPOUCXOAUT.

B neficTBUTENBHOCTH NPHU 3aIaHHBIX MapaMeTpax Po, Po U To Pacxoq U CKOPOCTh
UCTEYEeHHs OYyT pacTU C YMEHbIIICHUEM JIaBJICHUsI BHE pe3epByapa P 10 TeX 1op,
MOKA 3TO AABJICHUE MEHbIIE KpUTHUECKOTO. [Tpu AOCTHXKEHNU JaBIEHUEM P KpU-
TUYECKOTO 3HAYEHHS PACX0]l CTAHOBUTCS MAaKCUMAJIbHBIM, & CKOPOCTh UCTEUEHUS
JIOCTUIaeT KPUTUYECKOTO 3HAUEHHUS, PABHOTO MECTHOM CKOPOCTH 3ByKa. Kpurnue-

CKasi CKOPOCTh OIpEeIIIeTCs] U3BECTHOM (hOpMYJIoif

Vg = ";CE
lql P

ITocie Toro, Kak Ha BBIXOJI€ U3 OTBEPCTHS CKOPOCTh JIOCTHUTJIA CKOPOCTHU 3BYKA,
JaJIbHEHIIIee YMEHBIIICHUE MTPOTUBOIABICHUS ) HE MOXKET IIPUBECTH K yBEIHYE-
HUIO CKOPOCTH UCTEUECHHS, TaK KaK, COTJIACHO TEOPHUH PACIIPOCTPAHEHUS MaJIbIX
BO3MYIIICHUH, BHYTPEHHUI 00BEM pe3epByapa CTAaHET HEJOCTYIICH JIJIsl BHEIITHUX
BO3MYIIICHUH: OH OyJieT "3amepT" MOTOKOM CO 3BYKOBOM CKOPOCThIO. Bee BHelHIE
MaJible BO3MYILIEHHS HE MOTYT MIPOHUKHYTh B pe3epBYyap, Tak Kak UM OyJeT mpe-
MATCTBOBATH MOTOK, UMEIOIIUNA Ty K€ CKOPOCTh, UYTO U CKOPOCTh PACIPOCTPaHEHUS
Bo3myIeHuH. [1pu 3ToM pacxos He OyIeT MEHATHCS, OCTaBasiCh MAKCUMAaJIbHBIM, a

KpHUBas pacxojia NpUMeT BUJ TOPU30HTAIbHOMN JTUHUMU.
Takxum oOpa3om, CyIIECTBYET JBE 30HbI (001aCTH) TEUEHUS:

NOOKPUMUYECKULL pedcuM, TP KOTOPOM
PO jp WFD
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HAOKPUMUYECKUU pedcum, IPA KOTOPOM

e

Fn 20 Sy
B HagxkpuTHUYECKOH 30HE UMEET MECTO MAKCUMAJIbHASL CKOPOCTh U PacXo, COOT-
BETCTBYIOIIIME KPUTUYECKOMY pacIIMpeHuto ras3a. Micxons u3 aToro npu onpese-
JIEHUU PACXOJ0B BO3/yXa MPEIBAPUTEIBHO OIIPEACIIAIOT M0 IIepenany JaBiIcHUsS
pEKHUM UCTeUeHNs (30HY), a 3aTeM pacxol. Ilorepu Ha TpeHHEe BO3yXa yUUTHIBA-

10T K03 PUITMEHTOM pacxo/ia i, KOTOPBIM C 10CTaTOYHON TOUHOCTHIO MOKHO BbI-

YUCUTH 1O (hopmysaM il HeckumaemMon xuakoct (u = 0,1...0,6).

OxoHYaTEeIBHO CKOpPOCTb U MaKCUMaJIbHbIA MaCCOBBIN pacxon B HOIIKpHTI/IHGCKOﬁ

30HE, C YYETOM CXKaTUS CTPYH OMpeAesaTcs 1o ¢hopmynam

2 EH
i 3 k
L = WOp_ | ——PoPo [iJ - (iJ
k-1 2 2y
IHoaroroBka c:xkaToro Bo3ayxa

B mpOMBIIINIEHHOCTH UCTIOIB3YIOTCS pa3TuYHbIe KOHCTPYKIIMU MAIIUH JJIs TTOIa4uH
BO3/yXa MoJ OO0IIUM Ha3BaHUEM 6030yx00yeku. IIpu co3gannuu u30BITOYHOTO JaB-
nenuns 1o 0,015 MIla oHn Ha3BIBAIOTCS 6eHmMuUIAMOpPamu, a IPU JABIICHAN CBBIILIE

0,115 Mlla - komnpeccopamu.

BGHTI/IJ'UITOpLI OTHOCATCA K JIOIIAaCTHBIM MallTMHAM JUMHaAMHWYCCKOI'O I[eﬁCTBHSI u
KpOME€ CBOCTO OCHOBHOI'O Ha3HAYCHHUA - IIPOBCTPHUBAHUSA - IPUMCHAIOTCS B ITHCB-

MOTPAHCIIOPTHBIX CUCTEMAX U HU3KOHAIIOPHBIX CUCTEMAX ITHEBMOABTOMATHUKHU.
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B mHeBMONPUBOIaX HCTOYHUKOM YHEPTUHU CITYXKAT KOMITPECCOPHI C padOUnM JaB-
nenueM B auanasone 0,4...1,0 MITa. Ouu MoryT ObITH 00BEMHOTO (Yalle MOPITHE-
BBIC) WJIM TUHAMHUYECKOTO (JIomacTHbIe) neicTBUs. Teopus paboThl KOMIIPECCOPOB

HN3Yy4acTCA B CIICHUAJIBHBIX TUCIHUIIJINHAX.

ITo BUAY HCTOYHHKA U CHOCO6y AOCTABKH ITHCBMOOHCPIU pa3jinv4arOoT mMacu-

CMPATbHLLL, KOMIPECCOPHBIU U AKKYMYAAMOPHbIUL TTHEBMOIIPUBO/.

Mazucmpanvhwiil THEBMOIIPUBOJ] XapaKTEPU3YETCs pa3BETBICHHON CEThIO CTaIH-
OHApHBIX MTHEBMOJIMHHM, COCTUHSIONNX KOMIIPECCOPHYIO CTAHIIHIO C IIEXOBBIMH,
Y4aCTKOBBIMH MOTPEOUTENSIMU B TIpeieiax OHOTO WU HECKOJIBKUX MPEAIPHUSITHA.
KomnpeccopHas cranius 000py1yeTcs HECKOIbKUMU KOMIIPECCOPHBIMU JIMHUS-
MU, 00€CIIEYNBAIOIINMH FrapaHTUPOBAHHOE CHA0KEHHE MOTPEOUTENEN CKATOrO
BO3/lyXa C y4€TOM BO3MOKHOU HEpaBHOMEPHOU pabOThI MOCIAEAHUX. DTO TOCTUT A~
€TCsl yCTAaHOBKOW MTPOMEKYTOUHBIX HAKOIUTENEH MTHEBMOIHEPTUH (PECUBEPOB) KaK
Ha CaMOM CTaHIIMU, TaK M Ha ydacTkax. [[HeBMOTUHIH OOBIYHO pPE3EPBUPYIOTCS,
yeM 00ecreuynBaeTcsl yA00CTBO UX OOCIyKUBaHUS U PEMOHTA. THUITOBOM KOMITJIEKT
YCTPOMCTB, BXOISAIINX B CUCTEMY MTOJATOTOBKH BO3yXa, MOKAa3aH Ha IPUHIIUAIIN-

aJIbHOW CXeMe KOMITPECCOPHOM CcTaHIuu (pHc.3).

Puc.3-IIpuHnnnuansHas cxema KOMIPECCOPHOUN CTaHIIUU

Kommpeccop 2 ¢ npuBOJHBIM JIBUraTenaeM 3 BcachlBaeT BO3AYyX U3 aTMOC(ephl ye-

pe3 3a00pHbI QuibTp 1 ¥ HarHeTaeT B pecuBep 7 yepe3 0OpaTHbIN KianaH 4,
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OXJIagUTENb 5 U PunbTp-BIarooraenurTeb 6. B pesynabrare oxnaxaeHus: BO3ayxa
BOJISIHBIM OXJIaiuTeNieM S npoucxoaut konaeHcanus 70-80 % coneprkaieiics B
BO3/[yX€ BJIary, yJIaBJIMBAEMON QUIBTPOM- Biarootaenurenaem u co 100-
IIPOLICHTHOM OTHOCHUTEJIBHOW BIA>KHOCTBIO BO3AYX ITOCTYNAET B pECUBED 7, KOTO-
PBI AKKYMYJIUPYET ITHEBMOYHEPTHUIO U CIVIAKMBACT ITyJIbCALIUIO JaBJIeHUA. B HeM
IIPOUCXOJNT JAIbHEMIIIEE OXJIAXKICHUE BO3AyXa U KOHACHCALUS HEKOTOPOTO KO-
JIMYECTBA BJIATH, KOTOpas I10 MEPE HAKOIUICHUS yIAIIAETCS BMECTE C MEXaHUYE-
CKUMHU IpUMecsaMHU yepe3 BeHTWIb 10. PecuBep 00s13aTenpHO 000pyAyeTCsl OTHUM
WJIM HECKOJIBKMMH MPETOXPAHUTENBHBIMY KJIallaHaMU 8 1 MmaHomeTpom 9. 13 pe-
cUBEpa BO3yX OTBOJUTCA K MHEBMOJUHUSIM 12 uepe3 kpanbl 11. OOpaTHbIil Ki1a-
11aH 4 UCKJII0YAeT BO3MOKHOCTh PE3KOTO I1aJICHUS JABJICHUS B THEBMOCETH IIPU

OTKJIFOYEHUH KOMIIpECcopa.

Komnpeccopnvtii nneemonpugoo 0TIMYAETCS OT BBIILICONMCAHHOTO MaruCTpaibHO-
ro CBOei MOOHMIIBHOCTBIO U OTPAaHUYEHHOCTHIO YHCIIa OJHOBPEMEHHO PabOTaOIINX
notpeduteneil. [lepenBrukHbie KOMIpPECCOPBl HAU00JIEE IIUPOKO UCIIONIb3YIOTCS
P BHITIOJTHEHUH PA3JIMYHBIX BUJOB CTPOUTENBHBIX U PEMOHTHBIX padoT. [1o
KOMIUJIEKTY YCTPOUCTB, BXOIAIIMX B CUCTEMY IIOATOTOBKHU BO3/1yXa, OH IPAKTAYE-
CKH HE OTJIMYAETCS OT BHIIICONMCAHHOW KOMITPECCOPHOM CTaHIuu (BOJSHOM oXJia-
JUTENh 3aMEHSETCS Ha BO3AYIIHBIN). [Tomaua Bo3myxa K moTpeObUTeNsiM OCyIecTB-

JCTCA 4YCPE3 PC3MHOTKAHCBBIC pyKaBa.

AKKYMYIAMOpHbIN NHEEMONPpUEO0 BBULY OTPAaHUUYEHHOIO 3aaca ckaToro Bo3ayxa
B MPOMBIIIUICHHOCTH MPUMEHSIETCS PEAKO, HO IIUPOKO UCIIOIb3YETCSI B aBTOHOM-
HBIX CUCTEMax yMNpaBJICHUS MEXaHU3MOB C 33JJaHHbIM BpeMeHeM JeicTBus. Ha

pI/IC.4 IMOKa3aHbl HCCKOJIBKO IMMPUMCPOB aKKYMYJIITOPHOTO IUTAHUS ITHCBMOCHCTCM.

s 6ecniepeOoitHOM Mo1au KUJKOCTH B THIPOCUCTEMY WJIU TOTUIMBA B JIBUTATE-
JI1 BHYTPEHHETO CrOPaHUs allapaToB C IEPEMEHHONW OPUEHTALUEN B POCTPAH-

CTBE€ NMPUMEHSIETCS HA/IIyB 0aka ¢ KHUAKOCThIO (puc.4, a) oT mHeBMOOasIoHa 1.

18



BriTecHenne KuaKOCTH U3 6aka 5, pa3ae’eHHOro MeMOpaHoil Ha JIB€ 4acTH, o0ec-
TICYMBACTCS MTOCTOSHHBIM JIaBJICHHEM BO3/TyXa, 3aBUCSIIIMM OT HACTPOUKH PEayK-
IIHOHHOT'O KJIarnaHa 3 Mpu BKIIOYCHHUH 3JIeKTpoBeHTHIIA 2. [IpenenbHoe nqaBieHme

OTpaHUYINBACTCA KIIAIIAHOM 4.

CucrteMa opyeHTAIlMU JIETaTeJIbHOTO anmnaparta (puc.4, 6) COCTOUT U3 YNPABIISIO-
IIMX PEaKTHBHBIX THEBMOJBUTATENICH 4, MUTAIOMIUXCS OT MIAPOBOTO ITHEBMOOATI-

JoHa 1 yepe3 peyKIIMOHHBIN KIanaH 2 ¥ 3JIEKTPOBEHTUIIH 3.

000 F=D—or

B

Puc.4-IIpuHIMnuanbHbeIe CXEMbI AKKYMYJITOPHOTO MTATAHUS

MHEBMoOcUCTEM (a, O, B) U 3aMKHYTOW MTHEBMOCUCTEMBI (T)

I[J'I}I IMUTaHUA CUCTCEM HpOMbIHIJ'IGHHOfI IMHECBMOABTOMATUKHU 9aCTO UCIIOJIB3YCTCA

HE TOJILKO CpeIHMM (HOpMaJIbHBIN) Aramna3oH nasienus Bo3ayxa (0,118...0,175
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MIIa), a u Huzkwmit auanason (0,0012...0,005 MIIa). 310 Mo3BOJISIET YMEHBIITUTh
pPacxoz CKaToro BO3yXa, YBEJIMUUTD IIPOXOTHOE CEYCHHE DJIEMEHTOB U, CJIEI0Ba-
TEJIbHO, CHU3UTh BEPOSTHOCTD 3aCOPEHUS APOCCEIUPYIOIIUX YCTPOUCTB, a B HEKO-
TOPBIX CIy4asX IMOJYyYNUTh JIJAMUHAPHBIM PEKUM TEUEHUS BO3/1yXa C JMHEHHOM 3a-

BrucuMocThiO Q = f(Ap), 9TO BecbMa BayKHO B yCTPOMCTBAX THEBMOABTOMATHKH.

[Tpu HanMUMK UCTOYHHMKA BBICOKOTO JIaBJICHUSI MOYKHO 00€CIIEUUTh MUTAaHUE THEB-
MOCHCTEMBI HU3KOT'O JIaBJICHUS C OOJIBIIMM pacxoJ0M BO3AyXa IIPU MOMOUIH
»KekTopa (puc.4, B). OT nHEeBMOOAIIOHA BEICOKOTO AaBJieHUs 1, 000py10BaHHOTO
PEAYKLHMOHHBIM KJIalaHOM 4, MAaHOMETPOM 2 U 3apsIHBIM KJIalaHOM 3 BO31yX IO-
CTyIaeT Ha MUTAloIIee COIuIo 5 MkekTopa. [Ipu 3ToM BHYTpH KOpIyca 33KeKTopa
CO3/1aeTCsl HOHMKEHHOE JaBJIEHUE, U U3 OKpY Karollel cpelibl yepes GuibTp 6
10JICACBhIBAETCA BO3YX, KOTOPBIM MOCTYNAET B IPUEMHOE COIUIO 7 OOJIBIIEro aua-
Metpa. [Tocie kekTopa BO3ayX BTOPUYHO OYUIIAETCS OT MbUIH PUIBTPOM 8 U IO-
cTynaeT K ycrpoictBaM 10 mHeBMoaBTOMaTHKU. MaHOMETpoM 9 KOHTponupyercs

pa60qee HaBJICHHUC, BCJIMYHNHA KOTOPOI'O MOKCT KOPPCKTUPOBATLCA PCAYKTOPOM 4,

Bce BhilieoncaHHble MTHEBMOCUCTEMBI OTHOCATCS K PA30MKHYTBIM (O€CIIUPKYJIs-
nMoHHBIM). Ha puic.4, r mokasaHa 3aMKHYTasi CXeMa MUTaHUs CUCTEMbl THEBMOAB-
TOMAaTHUKH, UCTIOJIb3yeMasi B yCIOBUX MbUIbHOM atMocdepsl. [Togaua Bo3ayxa k
0JIOKY THEBMOABTOMATUKH 3 OCYIIECTBISETCS BEHTUIATOpOM | uepe3 punbTp 2,
IIPUYEM BCACBHIBAKOIIMI KaHaJl BEHTUISATOPA COCIMHEH C BHYTPEHHEH MOJOCTHIO
IrepMETUYHOTO KOXKyXa 0JI0Ka 3, KOTOpasi OIHOBPEMEHHO uepe3 (PUIIbTP TOHKOM
ouucTKH 4 cooburaercs ¢ armochepoil. HacTo B kauecTBe BEHTUIISTOPA UCTIOJIB3Y-

I0TCSI OBITOBBIC AJIEKTPOIIBLIECOCHI, CIIOCOOHBIE co3aaBaTh AaBieHue 10 0,002

MIlIa.

Bo3ayx, moctynaromuii K TOTpeOUTEIIsIM, T0JKEH OBITh OYHUIIEH OT MEXaHUYe-
CKUX 3arpsi3HCHUN U COIepKATh MUHUMYM Biard. st aToro ciayxat GuiabTpbl-

BJIaroOTACIUTCIIN, Y KOTOPBIX B KAYCCTBC Q)HHLTPYIOHICFO 9JEeMEHTa OOBIYHO HC-
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MOJIB3yeTCs TKAHb, KAPTOH, BOMJIOK, METAINIOKEPaAMHUKA U JPYTHE MOPUCTHIC MaTe-
pHUabl C TOHKOCTHIO hubTpamuu oT 5 10 60 MxM. [ Gosiee TryOOKOM OCyIIIKU
BO3/[yXa €ro MPOITYCKaOT Yepe3 afcOpOCHTHI, MOTIIoMatome Biary. Yarie Bcero
JUTSI 3TOTO HUCIIOJIB3YETCS CHIIMKArellb. B 0OBIYHBIX MTHEBMOIIPUBOAAX JOCTATOYHYIO
OCYIIKY 00€CIIeYrBaIOT PeCUBEPHI U QUIBTPBI- BIATOOTICITUTEIH, HO BMECTE C TEM
BO3/yXy HEOOXOIMMO MPHUIaBaTh CMa309HBIC CBOMCTBA, JJI YETO CIIy>KaT Maclio-

PaClIbINTCIIN (1)I/ITI/IJII>HOFO NI 9KCKTOPHOT'O THUIIA.

Puc.5-TumnoBoit y3en moaroToBKu BO3AyXa:

a - IpUHUMIIMAIbHAs cxema; O - ycIioBHOE 0003HaYeHue

Ha puc.5 nokaszan TMIIOBO# y3e1 MOArOTOBKH BO3/1yXa, COCTOSIINMN U3 GUIbTpa-

BJIArOOTAETUTENS |, pEIyKIIMOHHOTO KJIanaHa 2 ¥ MacJaopacbUIUTENS 3.

[Toctynaromuii Ha BX0J (pUIIBTpa BO3AYX MOJIydaeT BpallaTelbHOE ABHKEHUE 32
CUET HEMOABUKHOUN KpbUIbYaTKU Kp. LIeHTpoOekHOM CUIT0i YacTULIbI Blaru U Me-
XaHUUYECKUX MpUMeceil 0TOpachIBatOTCS K CTEHKE MPO3PavyHOro KOopIyca u ocesa-
IOT B €70 HI)KHIOKO YacTh, OTKYZA I10 MEPE HEOOXOUMOCTHU yIAISIFOTCS Yepe3
CIIMBHOM KpaH. BTopuuHas ouncTka Bo3ayxa NpoUCcCXoIuT B mopuctoM puibrpe D,

IMMOCJIC KOTOPOT'0 OH IIOCTYHACT Ha BXO/ PCAYKTOpPA, I’ZIC IPOUCXOIUT APOCCEIUPO-
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BAaHME Yepe3 3a30p knanaHa Kz, BETMYMHa KOTOPOTO 3aBUCUT OT BBIXOIHOIO J1aB-
JeHusl HaJ MeMOpaHoil M. YBenuueHne yCuiaus CxaTus NpyKuHsbl /1 odecnieurnBa-
€T yBEJIMYEHUE 3a30pa KianaHa K7 1, Clel0BaTeIbHO, BBIXOIHOTO AaBieHus. Kop-
IIyC Macj0paclbuUIMTENs 3 AEJIaeTCs MIPO3PadyHbIM M 3aIlOJHSIETCS Yepe3 NPoOKy
cMa304HbIM MacyioM. Co3aBaeMoe Ha IIOBEPXHOCTH MACJIa JaBJICHUE BBITECHIET
ero uepe3 TpyOKy T BBepx k coruty C, TJie Maciio 3’KEKTUPYETCS U pacIblIsSETCS
MOTOKOM Bo3/yXa. B Maciopacnbuutensx pUTUILHOTO TUTIA BMECTO TPYOKHU T
YCTaHOBJIEH (PUTUIIB, 10 KOTOPOMY MACJIO ITOCTYNAET B PACHBUIUTEIBHOE COILIO 32

CUET KanwuIIpHOTO 3P deKTa.
HcnosiHuTEIbHBIE THEBMATHYECKHE YCTPOHCTBA

M cnomHUTENbHBIMUA YCTPOMCTBAMY THEBMOIIPUBO/IOB HA3bIBAOTCS PA3JINYHbBIE ME-
XaHU3MBbI, 00ecreyrBarolre mpeodpazoBanre N30bBITOYHOTO JABJICHHS BO3yXa
WM Bakyyma B pabouee ycuiue. Eciu mpu 5TomM pabounii opran COBEpIIaeT JBU-
YKEHHE OTHOCUTEJILHO MTHEBMOYCTPOUCTBA, TO OH HAa3bIBAETCSI THEBMO/IBUTATEIIEM,
a €CJIM JABUKEHHUS HET WJIM OHO MTPOUCXOJIUT COBMECTHO C THEBMOYCTPONUCTBOM, TO

OHO Ha3bIBACTCS ITHCBMOIIPUIKMMOM HJIK ITHCBMO3aXBaTOM.

IInesmoosueamenu MOTYT ObITh, KaK M TUJIPOABUTATEIH, BPAIIaTEILHOTO UJTU TIO-
CTYNaTeIbHOTO JEHCTBUS U HA3bIBAIOTCS, COOTBETCTBEHHO, HHEGMOMOMOPAMU U
nHesmoyunuHopamu. KOHCTpYKTUBHOE HCTIONHEHUE ATUX YCTPOHUCTB BO MHOTOM
MOX0’KE Ha UX THUApPABINYECKUE aHaioru. Hanbosnblliee npuMeHeHne Moaydnii
IIECTEPEHHbIE, TUIACTUHYATHIE U PAJHAIBHO-TIOPIITHEBbIE THEBMOMOTOPHI 00HEM-
Horo JelicTBusl. Ha puc.6, a mokazaHa cxema pajuaibHO- MOPITHEBOIO MOTOpA C
nepeadyeit KpyTAIero MOMEHTa Ha BaJl Yepe3 KPUBOIIUITHO-IIIATYHHBIM MeXa-

HU3M.

B xopnyce 1 cuMMETpUYHO pacrooKeHbl HWJIMHAPKI 2 ¢ MOPIIHAMHU 3. Y cuiaue oT
MOPIIHEH MepeaaeTcsl Ha KOJICHUAThIN Ball 5 uepe3 MaTyHbl 4, MPUKPEIJICHHbBIS

HIAPHUPHO K MOPIIHSIM U KPUBOILIUITY KOJIEHYATOro Basa. CKaThlil BO3/IyX MOJIBO-
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JTUTCS K padOYUM KaMepaM Mo KaHajlaM 8, KOTOPBIE MOOYEPETHO COOOIIAI0TCS €
BITYCKHBIM B7 1 BBIXJIOIIHBIM BX KaHallaMU pacIpeleInuTeIbHOro 30JI0THHKA 0,
BpAILAIOIIErocsi CHHXPOHHO C BaJIOM MOTOpa. 30JIOTHUK BPAILAETCsI B KOpIyce
pacnpeaeNuTeNbHOT0 YCTPOHUCTBA 7, K KOTOPOMY TOJIBE/ICHBI MAarCTPAJIN BITyCKa

H BBIXJIOIIA BO3aYyXa.

PanuanbHO-MOPIIHEBBIE THEBMOMOTOPHI SIBJSIOTCS OTHOCUTEIBHO TUXOXOTHBIMU
MalllMHaMu ¢ yacToToi BpamieHus Bana 10 1000...1500 o6/mun. bonee 6picTpo-
XOJIHBI TIeCTepeHHbIe U macTuH4YaThie MOTOPHI (2000...4000 06/MuH), HO caMbIMU
obicTpoxoaubMu (10 20000 06/MuH 1 OoJiee) MOTYT OBITH TYpOUHHBIE THEBMOMO-
TOPBI, B KOTOPBIX UCITOJIB3YETCSI KHHETUYECKAsi SJHEPTHS TTOTOKA CKATOTO BO3TyXa.
B vactHOCTH, Takue MOTOPBI UCIIOJIB3YIOTCS JUISI BpallleHUs pab0YnX KOJIeC BEHTH-

JIITOPOB HAa I'OPHBIX MPCANIPUATHAX.

Puc.6-CxemMbl THEBMOMOTOPOB 00bEMHOTO (2) U AMHAMHYECKOTO (0) necTBUS

Ha puc.6, 6 moka3zana cxema ITHEBMOIIPHBO/IA KOJIeca BEHTHIIATOPA, COCTOSIIIETO
u3 cTynuilsl 9 ¢ onatok 10, K KOTOPBIM KECTKO MPUKPETICH BpaNAIOUNACcs 000/
¢ jonatkaMu mHeBMoMoTopa 11. IToTok c:xaToro Bo3ayxa, BEITEKAIONIUN U3 COTLIA
12 mo kacatenbHOM K U30THYTHIM JIONAaTKaM 11, 0TIaeT CBOIO SHEPIrUIO U 3aCTaB-
JISIeT BPAIAaThCs KOJECO BEHTHIIATOPA ¢ OOJIBIION CKOPOCThI0. ONIMCaHHOE

YCTPOMCTBO MOKHO Ha3BaTh MHEBMOIPEOOpa3zoBaTeieM, MpeoOpa3yomuM MOTOK
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BO34YyXa BbICOKOI'O AABJICHHWA B IIOTOK HU3KOI'O AABJICHUA C IOpa3aio OOIBIINM pac-

XOJIOM.

[TaeBMOMpUBOA OTIMYAETCS OOJIBIINM Pa3HOOOPa3UEM OPUTHHATBHBIX UCIIOJIHH-
TEJbHBIX YCTPOICTB C AMACTUYHBIMU AJIEMEHTaMH B popMe MeMOpaH, 000J10YEK,
TUOKUX HUTEH, pykaBoB U T.H. OHU HMIMPOKO UCIIOJIB3YIOTCA B 3AKUMHBIX, (PUKCH-
PYIOILUX, IEPEKTIOYAIOIINX U TOPMO3HBIX MEXaHU3MaX COBPEMEHHBIX aBTOMATH-
3UpPOBAaHHBIX MTPOU3BOJCTB. K HUM OTHOCATCSA Membpantble U CUTbPOHHbIE NHEs-
MOYUIUHOPBI C OTHOCUTEIILHO MAJION BEJIMYMHON padbodero xona mroka. Ilnockas
pe3rHoBasi MeMOpaHa MO3BOJISET MOTY4YHUTh Nepemeltienue mroka Ha 0,1...0,5 ot ee
s dextuBHOrO MUametpa. [Ipu BeimosHeHnH MeMOpaHbl B popMe roppHUpOBaHHO-
ro 4yJiKa pabouyuil X0/l yBEJIMYMBAETCS 10 HECKOJIBKUX IMaMeTpoB MeMOpaHsbl. Ta-
KH€ THEBMOLIWJIMHAPHI Ha3bIBAIOTCS cuib@onHbiMu. OHU MOTYT OBITh C BHEILIHUM
Y BHYTPEHHHUM IOJBOJIOM BO3ayXxa. B mepBoM ciyyae jyinHa ropprupoBaHHON
TpYOKHU NOJI AEWCTBUEM JaBJICHUS YMEHBILIAETCS, BO BTOPOM YBEJIMUMBAETCS 3a
cuet aepopmanyu roppos. B kauecTBe 371aCTUUHOTO dJEMEHTA IPUMEHSETCS pe-
3MHA, PE3UHOTKAHEBBIE U CUHTETUYECKHUE MAaTEPUAIIbl, @ TAKKE TOHKOJUCTOBAs

cTajib, OpoH3a, JIaTyHb.

YBenuuenue CKOPOCTH BBIIIOJIHCHUA onepaunﬁ BO MHOI'UX CJIy4asaX OOCTHUIACTCA

IMPUMCHCHHUCM ITHCBMO3aXBATOB, CXCMbI KOTOPLIX ITIOKA3aHbI HA pI/IC7

JInst nepeMeneHrs JMCTOBBIX U3JEINI UCIOIb3YIOTCS THEBMONPUCOCKH, OTHOCS -
HMecs K BAaKyyMHBIM 3aXBaTaM 0€3HAaCOCHOTO M HaCOCHOro THuma. B 3axBarax 0e3-
HacocHoro Tumna (puc.7, a) BakyyM B pabodeit kamepe K co3znmaetcs npu aedopma-
[[MY CaMUX JIEMEHTOB 3aXBaTa, BBHINIOJIHEHHBIX B BUJE TMOKON TapeliKu, mpujera-
IOIIEN CBOEM KPOMKOM K JETajy U IMOJABUKHBIM MOPIIHEM, K KOTOPOMY IIPUKJIA/IbI-
BaeTcs BHeEIlIHee ycuine. BennunHa Bakyyma npH nobeMe AeTaliy MpornopIiuo-
HaJIbHA ee Becy U 0O0bIuHO ObiBaeT He Oozee 55 klla. s oOecrieueHns qydIiero

MPUTSDKCHHS, 0OCOOSHHO ISl HEAOCTATOYHO TJIaJIKOM MOBEPXHOCTH JICTAIIH, TIPH-
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MEHSOT 3aXBaThl HACOCHOTO THIA, Y KOTOPBIX BO3AyX M3 paboyueil Kamepsl OTca-

ChIBAETCSI HACOCOM J10 TuIyOuHbI Bakyyma 70...95 klla.

YacTo mpuMEHSIOT MPOCTHIE YCTPOHCTBA BKEKTOPHOTO TUTIA (pHC.7, 6), B KOTOPHIX
KMHETUYECKAsi SHEPTHS CTPYHU KUJIKOCTH, IMapa WA BO3AyXa UCIIOIb3YyeTCs JJIs
OTCachIBaHMsI BO3/1yXa u3 paboueil kamepsl K, HaXOsIIecs Mex 1y IpUcocKkoit /7
u feranbro. CxKaTblil BO3AYX, OCTYNAKOUINM Ha BXO A, MPOXOIUT C OOJIBLION
CKOPOCTBIO Uepe3 COIUIO b 33KEKTOpa U CO3AAET MOHMKEHHOE JaBJICHUE B KAMEpE

B u xanane I, coobmaronumces ¢ padoueit kamepon K.

PR
YA ittt e,

oy Q ‘\h.\\\\\\\\'\x\\\\
A 3

N

Ko

by

Puc.7- CxemMbl ITHEBMO3aXBaTOB

Jlns 3axuma Agetaneid UMIMHAPUYECKOr (POpMBbI TPUMEHSIOT THEBMO3aXBaThl, BbI-
MOJIHEHHBIE TI0 cxeMaM B U T (puc.7). [Ipu noasozae Bo3ayxa B pabouyro kamepy K
YIPYTUM HWIMHAPUYECKUN KOJIMAYOK OXBATHIBACT LICUKY Bajla U CO3/1AET YCUIIUE,
JIOCTaTOYHOE ISl ero 3axuMa. Ha cxeme r mokaszaH JIBYXCTOPOHHUI MTHEBMO3a-
XBaT, pab0YMMH 3JIE€MEHTaMU KOTOPOTO CIyXaT CUIB(OHBI C OJJHOCTOPOHHUM
rodpom. IIpu coznanuu n30bITOYHOTO JaBIEHUSI BHYTpU cuiib(hoHa ropprupoBaH-
Hasi CTOpPOHA PACTITUBAETCs Ha OOJBIIYIO JUIMHY, YEM IJ1a/IKasi, 4YTO BbI3bIBAET Ie-

peMereHre He3aKpeTJIeHHOW (KOHCOBLHOM) CTOPOHBI TPYOKH B HAIlpaBJICHUU
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OXBaThIBa€MOM J€Taiu. TakKuMU yCTPOMCTBAMU MOKHO (PMKCUPOBATH JACTAIH HE

TOJIBKO KPYIJION (DOPMBI, HO U C TIOOBIMHU (PaCOHHBIMU ITOBEPXHOCTIAMH.

B psine cimydaeB BO3HHKAET MOTPEOHOCTH B IMEpEeMEIEHNH PabovyrX OpraHoB Ha
oonbire paccrossaus A0 10...20 M u 60J1ee 1Mo TPAMOIMHEHHON WU UCKPHUBJICH-
HOU TpaekTopuu. [[puMeHeHre 0OBIYHBIX IIITOKOBBIX THEBMOITMIMHAPOB OTPaHU-
4yeHo pabouuM Xo70M J10 2 M. KOHCTpYyKIIMK OECIITOKOBBIX ITHEBMOIIMIIMH]IPOB,

YIOBIIETBOPSIONINX 3TUM TPEOOBaHUSAM, TTIOKA3aHbI Ha puC.8.

P Y

Puc.8-Cxembl OeCIITOKOBBIX HHGBMOI[BI/IFaTeJIGﬁ

MMOCTYNIAaTCJIbHOT'O JABHUXXCHUA

OTCYTCTBHE )KECTKOTO IITOKA MO3BOJISIET MPAKTUUECKU B BA pa3a YMEHbBIIUTD
JUTMHY HWIMHpPa B BBIIBUHYTOM M0JIOKeHUU. Ha cxeme a mokaszaH JJIMHHOXO]10-
BOW MHEBMOLWJIMHJP C MEPEAAYEh YCUIIUS YEPE3 CUIIbHBIN MMOCTOSIHHBIA MarHur.
AOCOIOTHO repMeTHYHas THUJIb3a IUINHAPA BRIMOJHEHA U3 HEMAarHUTHOTO MaTe-
puana, a €€ BHyTPEHHSSA MOJIOCTh PA3JICJISICTCS MOPIIHEM Ha JIBE€ KaMEPhl, K KOTO-
PBIM MOJABOAMUTCS CXKAThIM BO3yX. B mopiine u kaperke K, COeIMHEHHOM ¢ pabo-
9UM OPTraHOM, BCTPOCHBI IIPOTHUBOIOJIOKHBIE TTOJIFoca MarHuTa S u N, B3auMoei-
CTBHE KOTOPBIX 00ECTICUNBACT Mepeady ABMKYIIETO YCHUIIUS Ha KapeTKy, CKOJIb-
3SIUIYIO 110 HAITPABJISIIOIIMM HA BHEIIHEH MMOBEPXHOCTH THIIb3bl. X0 KAPETKHU

OIrpaHUYHUBACTCA KOHCUHBIMHU YIIOpaMH V.

[IpakTH4YeCKH HEOTPAHUUYEHHYIO JITTMHY X0J1a UMEIOT MHEBMOLWIIMH/IPHI C 3J1a-
CTUYHOM THIIB301 (puc.8, 6), OXBATHIBAEMOU ABYMS POJIMKAMHU, COSTUHEHHBIMU

kapetko K. Takne MHEBMOIWIIMHIPHI 04eHB YP(HEKTUBHBI JIJIS1 IEPEMEIICHHUS
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HITYYHBIX TPY30B IO CIOXHOW TPACKTOPHH U B MPUBOJIAX C HEOOIBIIUMHU PabOUH-

MU YCHUIIUAMUA.

[THeBMOIIMIIMHAP ¢ THOKKMM IITOKOM TOKa3aH Ha cxeme puc.8, B. B Takoil koH-
CTPYKIIMHU TSATOBOE yCHIJIME TIepeaaeTcsl Ha KapeTKy K OT MOpIIHS Yyepe3 THOKHii
AJIEMEHT (0OBIYHO CTAJBbHOM TPOC, OOJMIIOBAHHBIN 3TACTHYHOM IIACTMACCOM),
OXBaTHIBAIOIINY OOBOJIHOM U HATSKHON POJTUKH, PACTION0KEHHBIEC Ha KPBIIIKAX

HWIHAPA.

CTpyKTypa NHEBMONPHUBOAA

ITneBMaTHueckuit IIPpUBOA — COBOKYIIHOCTb TCXHHUUYCCKUX CpCACTB, OCYy-
IMCCTBJLIIOIUX YIIPABIIAICMOC Hp€06paSOBaHI/I€ OHCPIUHU CXKATOI'0 I'a3a B SHCPI'HUIO
MCXaHHYCCKOI'O ABHKCHU 00BbeKTa YIIPaABJICHUA B COOTBCTCTBHUU C Tpe6OBaHI/IHMI/I

ABTOMATU3UPOBAHHOI'O TCXHOJOTHYCCKOTI'O ITponccca.

YcTponuctso Hanpasnsto- VICHONHM- O6beKT
MOAroTOBKN p| LA 1 pEry- » TenbHbIif »| ynpas-
oKaToro nvpytoLias BAraTenh nenus
BO3A4yXa annapatypa
7'y :
v
MyneT YcTpoicTeo
onepa- » ynpasne- [¢ AaTuvku
Topa HUS

Puc. 9. O606LEHHAs CTPYKTYpHast CXeMa NHEBMOMNPMBOAA

O0600UEHHAs CTPYKTYypHas cXeMa MHEBMATUYECKOro MPUBOJIA MpeACcTaBie-
Ha Ha puc. 9.

[To Bumy peanu3yeMbIX JABMKCHHH OOBEKTa YIPABICHUS MHEBMOIPUBOIBI
MOJIPA3JIETSIOTCS Ha LIMKJIOBBIC, TO3UIIMOHHBIE, CIEASIIME.

[{uk10BBIE IPUBOIBI XapAKTEPU3YIOTCS TeM, 4TO 00BeKT ympasieHus (OVY)
MMEET OrpaHWYCHHOE KOJMYECTBO TOUEK MO3UIIMOHMPOBAHUS (KaK MPaBUIIO, ITO
€ro KpaitHue moJioxeHusi). B TakoM mpuBojie JaTYUKU SBISIOTCS AUCKPETHBIMU U
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BBIJIAIOT CUTHAJI O HAJTU4YuU Wik oTcyTcTBUM OY B JaHHOW MO3ULIMU. Y CTPONCTBO
ynpasienus (YY) Takxke ABISIETCS JUCKPETHBIM U BBIJAET CUTHAJIBI, BKIIOYAOILINE
WIM BBIKJIIOYAIONIME HWCHOJHUTENbHbIN aBurarens (MJ1) wmm um3Mmensomue
HAIIPaBJICHUE €T0 JBHKCHUS.

[To3umoHHbBIE TPUBOBI XapaKTepU3yroTcsa TeM, uto OY MoxeT ObITh OCTa-
HOBJIEH C 33JJaHHOW TOYHOCTBIO B JIFOOOW TOYKE CBOEIO JIMaIa3oHa MepeMEIICHNUS.
B 1no3unnMoOHHOM MNpPUBOAE JATYUKH, KOTOPbIE MOTYT OBITh KaK JUCKPETHBIMHU
(undpoBBIMH), TaK U aHAJOTOBBIMH, BBIIAIOT CUTHAJ, MPONOPLUOHAIBHBIN MOJI0-
xeHnto OY. VY Ha OCHOBE aHanm3a CUTHAJOB JAaTYMKOB OCYLIECTBIIIET BKIIOYE-
HUEe Wiy BbIKioyeHne M/ niny n3mMeHeHne HanpaBieHNUEe €ro IBUKEHUS.

VY cnepamux npuBogoB OY He TOJBKO JOIKEH OBITh OCTAHOBIJIEH B 3a/1aH-
HOM TOYKE, HO W NPUWTHU B 3Ty TOYKY IO 3aJaHHOU TPAaeKTOpHUH. B Takux npuso-
JlaX MCHOJIb3YETCsA MPONOPLHOHAIbHAS pEryIUpyrolas anmnaparypa, a ¥y nMeer
BO3MOYKHOCTb HE TOJIBKO BKJIFOUATh WJIM BBIKJIIOYATH /[, HO U U3MEHATH CKOPOCTh
ero ABmxeHus. Crnegsuiye npruBoObl SBISIIOTCA Han00JIee CI0KHBIMU U IOPOTUMU.

95% mHEBMOIIPUBOAOB SABIISIFOTCS LUKIOBBIMH. Jlanee paccmaTpuBaroTCs
CIOCOOBI UX TOCTPOEHUS.

B 1IMKIOBBIX IMHEBMOIIPUBOAAX B KAa4YECTBE HWCIIOJHHUTEIBHOTO JBUTATEIS
UCITOJIB3YETCSl ITHEBMOLMJIMHAP, B Kadye€CTBE HANPABILIIOLIUX WU PEryJIUPYIOMIHUX
YCTPOMCTB — JIPOCCEIIH, KJIAMaHbl, paCOPEACIUTENN. Y CTPOMCTBO YIPABICHUS MO-
XKET OBbITh MOCTPOEHO KaK HAa OCHOBE MHEBMATHYECKUX 3JIEMEHTOB (JOTHMYECKHE
kinananbl «HE», «AJINy, «N», «<ITAMSATDy»; cTpyiiHbIE TOTUYECKUE DJIEMEHTHI CE-
pun «BOJII'A»), TaK 1 Ha OCHOBE 3JIEKTPOHHBIX KOMIIOHEHTOB (3JIEKTPOMAarHuT-
HBIE pelie, UPPOBbIE IJIEKTPOHHBIE MUKPOCXEMBI, IPOTPAMMHUPYEMBIE JIOTUYECKUE
KOHTpOJUIepbl). B mepBoM cilydae HMCHONB3YIOTCS MHEBMATHUYECKUE NaTYUKU U
pacnpenenuTeN ¢ MHEBMAaTUYECKUM YIPABICHUEM, BO BTOPOM - JJIEKTPUUYECKHE
JaTYNKU U PACHpPENENIUTENN C 3JIEKTPUUECKUM ympasieHueM. B Hambonee mpo-
CTBIX LIMKJIOBBIX IHEBMONPHUBOAAX, YIPABIIIONIEE YCTPOMCTBO KAaK OTAEIBHBIN

OJIOK MOXKET OTCYTCTBOBATh, €T0 POJIb BHIMOJIHSIET PACTIPEICTUTENb.
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Jlns mpuMepa paccMoTpuM 3agavy 1:

Pazpaborars cxemy yrpaBlieHUS] THEBMAaTUYECKUM IIUJIMHIPOM JBYCTOPOH-
HEro JEHUCTBUS, OCYIIECTBISIONIYIO CISAYIOMIUNA alrOpUTM pabOThI:

1. IIpu xkparkoBpeMeHHOM Haxxatuu KHOmKH ~ITYCK” mTok mHEeBMOLMIUH-
JIpa BbIABUTACTCA.

2. Ilpu DOCTMXKEHWH IITOKOM Kpaill HEro MOJIOKEHWS OH aBTOMATHYECKU
BTSITUBACTCA U OCTAETCSI B UCXOAHOU MO3UIUU.

Ha paboTy nHeBMONpHUBO/Ia HAKIIAIBIBACTCS OTPAHUYCHUE:

1. Ecnu mtok nuiamHapa e He BEPHYJICS B UCXOHYIO TO3UIINI0, HAXKaTHE
kHonku “ITYCK” He J0JIKHO MTPUBOJIUTH K IOBTOPHOMY Cpa0daThIBAHUIO MPUBO/IA.

VYrpaBiaeHue MHEBMOIMIMHAPOM OCYIIECTBISIETCS OT 5/2 OMCTaOMIBLHOTO
pacrpenenuTens ¢ MHEBMATHUYECKUM yIpaBieHUEeM. B kadecTBe KHONMKU Oyjem
UCITIOJIB30BaTh 3/2 MOHOCTAOMIIBHBIN paCTpEeIUTENb ¢ MEXaHUUECKUM YIIpaBJie-
HUEM, 2 B KAYECTBE JIATUUKA TAKOU JK€ pacCIpeeauTeNb ¢ HAXKaTUEM OT POJIMKA.

Cxema npuBoja mpenacrasieHa Ha puc.10.
Ut _u_n:(j

] ) I I 2 [+
1l m———

. y , P3 . N
=1\ ||/ =

I

Mg 2 g r13i]f]r4 12‘ rs
JAN

Puc. 10. Cxema nHeBMaTUYeCKOro NpmMeoaa K 3agade 1.
* - wtpnxamu (3aecb U aanee) 0603HauYeHO KOHCTPYKTUBHOE pacro-
NOXeHue pacnpeaenutenein P2 u P4.

-

B ucxomnom nonoxxernn (puc.10.1) pacnpenenurens P3 HaxoauTcs B O3U-

L1
2 2 i
i Lo

oW P3

PLF__| P2 2% 1 pal__ "1

.g-_-..n-"""- Pt B il E T\l\ r ,,tr E H—r

EXSrins r3 |0 ra = 15

Puc. 10.1. icxoaHoe cocTosiHue nHeBMonpvsoaa B3aaave 1.



uu 1.

[Tpu 3TOM GeciToKOBast MOJIOCTH IMIMH/IPA COSAMHEHHAs ¢ aTMocdepoit 1o
nenu: 6ecmtokoBas nojocts mwmHapa (BII1) - pacnpenenurens P3 - roymm-
tenb '3, a mToKOBast MOJIOCTh COEIMHEHA C Y3JI0M MOoAroToBKH Bo3ayxa (YIIB) no
nenu: YIIB - P3 - IHIII1. [ITox umnuHapa BTIHYT. COOTBETCTBEHHO HaXKaT Po-
UK pacnpenenurens P2 u pactipenenuTens HaXOAUTCS B 103. 2.

VYupasinsitouue Bxoael pacnpeaenutens P3 (Y1IP3 u Y2P3) coegunensl ¢
atmocepoit: Y1P3 -P4 -T'5Su Y2P3 -P2-P1 -T'1.

[Ipn Haxxatnn Ha KHONKY pacnpenenurens Pl, oH mepememaercs B Mo3Hu-

TH || e )

| ] I I 2.4
P2*  Pax [
p12l P2 h2 Y S LR
=
I A Tiwlw T T
= r3 |0 r4 PRE
1< <1
FAY

Puc. 10.2. CoctosiHMe nHeBMOMNpuBoAa B 3adade 1 nocne Haxartus
kHonku pacnpegenutens P1 («MYCK»).

o 2 (puc. 10.2).

IIpm 5TOM Ha ympaBisIOIIMKA BXOX M03. 2 pacnpenenurens P3 mocrymaer
cxkateiil Bo3ayx oT YIIB mo uenu: YIIB - P1 - P2 - Y2P3. Pactipegenurens P3 me-
pekitoyaercs B 11o3. 2. LIITokoBast mojIoCTh HUIMHAPA COETUHSETCS ¢ aTMOc(hepoid
no nerwm: LTIl — P3 — I'4, a 6ecmirokoBas ¢ YIIB: VIIB - P3 - BIIII1. IlITok
LWJIMHAPA HAYMHAET BBIIBUTaThCS.

Kak TonpKO MITOK HMIAMHAPA OTXOAUT OT CBOErO KpaHEro MmoJyioKeHus, po-
JMK pacnpenenutens P2 orxuMaercs, U paclipeienTeb Mo 1eUCTBUEM MPYKU-
HbI Bo3Bpaiaercsa B no3uiuio 1 (puc. 10.3). Ognako, OMCTaOMIBHBIN pacnpeaciu-
Tenab P3 ocraHercs B MO3MIMM 2, TO3TOMY IITOK UMIUMHApPA OyJIeT MpOJ0JKATh
BBIABMOKEHUE. B 3TOM cuTyanmu pacnpenenutens Pl yxe He urpaer HUKakou po-

JIM ¥ €r0 KHONIKY MOYXHO OTIYCTHUTh. [ [pnuém, moka mTok HWINHIPA HE BEPHETCS B
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Puc. 10.3. CoctosiHMe nHeBMOMpuBOAa B 3adade 1 nocne Hadana
BbIABVDKEHWS LUTOKA MHEBMOUMANHAPA.

HCXOJHYIO ITO3UIHUIO, IIOBTOPHOC HAXKATHUC KHOIIKH PACIIPCACINTCIIA P1 uu xak He

MOBJIMSET Ha paboTy mpuBoaa. TakuM 00pa3oM BBHIMOJIHSAETCS OrpaHuyeHue 1.

HpI/I BBIABMJKCHHUHU IITOKAa HOUIHMHApPA B KpaﬁHee IIpaBOC IIOJIOKCHUC OH

HQOKAMAeT Ha peyar pacnpenenurens P4 w mepeBoauTr ero B MNO3ULUIO 2

(puc.10.4).

L1 jﬁj

P*

P1[ p2[ 2% II 1 P4
":I-"‘"ff {:-: ET\l r lrt_ S
i< n < r3 |0 ra seiE
1

FAN

Puc. 10.4. CocTosiHVe NnHeBMONpMBOAaA B 3aAadve 1 npu AOCTUXKEHUU
LUTOKOM UMIIMHAPA KpalHero BbITSHYTOrO NOMOXeHWS

[Ipu sToMm, ympaBistommii Bxon | pacnpenenurens P3 moakmrodaercs K
VIIB no nenu: YIIB - P4 - V1P3 u P3 nepexmtouaercs B no3.1. becurrokosas mo-
nocTh coeaunusiercs ¢ armochepoii (BIIL[1 - P3 - I'3), a mrokosas - ¢ YIIB (VIIB -
P3 - IIIII[1).IlITox muiuHApa BTATUBAETCS, U MIPUBOJI BO3BPAIIACTCS B UCXOTHOE
MIOJIOKEHHUE.

B sToM mpumepe pacnpenenuTeNnb BBINOIHSAET (YHKIIUU YIIPABIISOLIETO
YCTPOMCTBA, MPUHUMAsI CUTHAJIBI OT ONEepaTopa, HAXKMMAIOUIETO KHOMKY pachpe-

nemutens P1l, u ot gatunkoB - P2 u P4. Ha oCHOBE MOJIy4EHHBIX CUTHAJIOB OCY-
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MIECTBIISIETCS] TMIEPEKIIIOUCHNE TTOTOKOB CKATOTO BO3/yXa, a, COOTBETCTBEHHO, W3-
MEHEHUE HaIlpaBJICHUS ABUKEHUS MITOKA MTHEBMOIMIIMH/IPA, KOTOPBIM MPUBOIUT B
JBIKEHUE KAKOM-THOO TEXHOJOTHYECKH OOBEKT (3aCIOHKY, MAaHUMYJSTOP, TOJI-
KaTesb U T.I1.).

OpHako, HE Bcerja ajaropuT™M pabOThl MHEBMOIIPUBOZA SIBIISETCS TaKUM
npocThiM. Jlaske NSl IMKIJIOBBIX MTHEBMOMNPHUBOIOB (OCOOCHHO IMPH YNPaBICHUU He-
CKOJIbKMMH TTHEBMOITWIHHIPAMH ) YCIIOBUS TIEPEKITIOYEHUS PACIIPEACITUTES MOTYT
OBITH IOCTATOYHO CJIOKHBIMHU. B 3TOM citydae /Jisi MOCTPOCHUSI CUCTEMBI yIIpaBlie-
HUS WCIIOB3YIOT MTHEBMOKIIAMAHBI, KOTOPBIC BBIMOJIHSIIOT JIOTUYECKHE (DYHKITHM.
WHora Takue KiIarmaHbl HA3bIBAIOT JIOTHUYCCKUMU DJICMEHTAMH.

Jlornyeckoit GpyHKIMEH Ha3bIBAIOT (PYHKIUIO, KOTOpAsi 3aBUCHUT OT JIOTHYe-
CKMX MEPEMEHHBIX. JIOrMUeCKOM NMEPEMEHHOM Ha3bIBAIOT MEPEMEHHYIO, KOTOpas
MOKET IPUHUMATh TOJIBKO JBa 3HaYeHUs1, HarpuMep «0» unu «1». [lpumenuTens-
HO K IMHEBMATHYECKOMY IpUBOaY «0» OylneM cUuTaTh HU3KUI YpPOBEHH JIaBIICHUS,
HEJI0OCTaTOYHBIN JIsI CpabaThIBaHUS KJIallaHA WU TIEPEKITIOUCHUS PACTIPEISTUTEIIA.
CoOTBETCTBEHHO, 1O/ «1» MOHUMAIOT BHICOKHI YPOBEHb JABIEHUS, JOCTATOUHbIN
JUTsl cpabaThIBaHUS KJIallaHa WM TEPEKITIOYCHHS pacnpenenurtens. Jlorudyeckas
byHKIMS, KaK MPaBUiIo, 3aAa€TCs MPU MOMOIIM TaOIHUIIbl, HA3bIBAEMOW TaOIHIICH
HUCTUHHOCTH.

Jlorndyeckne SIEMEHTHI BBHITIOJHSAIOT TMPOCTEHINE JOTHYSCKHE (YHKIIHH:
HE, U, WJIN. YcnoBuble rpaduyeckue 0003HAUYCHHS JIOTHYCCKHX KIIAIMAaHOB, U
BBITIOJIHSEMbIE MU JIOTUYECKUE (PYHKIIMM MpUBEaeHbI Ha puc.11.

[TpuHIMTIBI PAOOTHI JTOTUYECKUX MHEBMOKJIANAHOB JIETKO 3allOMHUTH TIPH
MOMOIIY Ceayomux ¢pas:

g knanana «HE»: Y HE X

s kinarmana «My»: Y paeen 1 ecomm X1=1 U X2=1;
s kinanana «JIW»: Y pasen 1 ecnu X1=1 UJIN X2=1.
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X111 1X2 X1 X2
p Py Px x|o|1 x1{o|o|1]1 x1{o |0 |11
A
Pmax¢ J-- Y|1]|O X2|10|1]0]1 X2|0|1]0]|1
Pcpa6___/____ Y a) Y|Oo|O]|[O |1 Y|Oo|1][1]1
6) B)
PoTn Puc. 11. YcnoBHble rpaduyeckme o603HayeHnst 1 Tabnumubl UCTUH-
Ve - HOCTU BbIMOJIHAEMbIX JIOrMYECKMX (YHKUUIA MHEBMOK/IAMAHOB: a)
>t nHesMmoknanaH «HE»; 6) nHeBMoknanmaH «W»; B) MHeBMOKanaH
Puc.12. W3meHeHve naBneHus s Toro utobs! knamaH «HE» BeImomHsn o-

Ha Bbixoae Y (Py) knanaHa «HE»
B 33BMCMMOCTW OT u3meHeHus ryyeckyro pyHkuuto HE mo otHomenuto ko Bxoxay X,

[asnieHuns Ha Bxoge X.
Ha Bxoa P JoKeH mMojgaBaThCsi CXKATBI BO3IYX
(puc.11a).

Cnenyer 3ameTuTh, 4TO Jiormueckuil kianaH «He» mmeer onHy ocoOeH-
HOCTh. Eciin naBneHue Ha ero Bxoje X OyJeT MOCTeNneHHO Bo3pacTath (puc.4), To
cpabaThIBaHUE KJIalmaHa MPOU30UIET MPU HEKOTOPOM JaBJICHUH, HA3bIBAEMOM J1aB-
nenue cpabatbiBanus (Pcpab). Ecnu naBnenue Ha Bxome X OyAeT MOCTENEHHO
YMEHBIIAThCS OT MaKCHUMaJIbHOTO 3HAYEHHUs, TO OOpaTHOE IMEPEKIIOUYCHHUE Mpo-
M30MAET TP JIaBJICHUH, KOTOPOE Ha3bIBaeTcs AaBiieHue otnyckanus (Porm). [pu-
yém Pcpab 6omnbine, uem Porr.

Y CTpoiCTBO yIpaBlieHHs, KOTOPOE MPUHUMAET JIOTUYECKHUE (IUCKPETHBIEC)
CUTHAJIbI, 00pabaThiBa€T MX U BBIJAIOT YNPABISAIOIINE JIOTUUECKHUE (IUCKPETHBIE)
BO3JICMICTBUS HA3bIBAETCA JIOTUYECKUM aBTOMaTOM. Bce ornueckne aBToMarsl Jie-
JSATCS HA KOMOWHALIMOHHBIE U TOCIEA0BATEIbHOCTHBIE. Y KOMOWHAIIMOHHBIX aB-
TOMAaTOB 3HAYEHHUE BBIXOJHBIX CUTHAJIOB («0» unmu «1») B JaHHBII MOMEHT BpeMe-
HU 3aBUCHUT TOJIbKO OT 3HAYEHUSI BXOJHBIX CUTHAJIOB B 3TOT K€ MOMEHT BPEMEHHU.
Omnucannple BhIIE Jorndeckue mueBMokianansl «HE», «y», «JIN» aBnsioTcs
MPOCTEUITUMU KOMOWHAIIMOHHBIMH JIOTHYECKUMHU aBTOMAaTaMHU.

VY nocnenoBaTeNbHOCTHBIX aBTOMATOB 3HAYEHUE BBIXOJHBIX CHUTHAJIOB B

ﬂaHHBIﬁ MOMCHT BPEMCHHU 3aBHUCHUT HC TOJIBKO OT 3HAYCHHA BXOJHBIX CHUTHAJIOB B

9TOT K€ MOMCHT BPCMCHH, HO WM OT MPCABIAYIICTO COCTOSIHUS aBTOMATa. HpO—
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CTCHUIIINM IoCJaCAOBAaTCIIbHOCTHBIM JIOTHYCCKHMM aBTOMATOM ABJIICTCA KJIAIlaH

«[TAMATb» (puc. 13).

X1 Y1 [TneBmokmanman «ITAMSATby» pabotaer cienyrommum
— - oOpazom.
X2 Y2
AP Ecan na Bxox X1 momats «1», a Ha X2 — «0», To HaA
xil x2| y1 vy2 | BBIXOze Y1 Oyzer «1», a Ha Beixoge Y2 — «O». Ecnum nocne
npeabiayuiee
0| 0| "PEAMAYIEE | 3TOTO yopath curnain co Bxona X1, Ha o6oux BXogax OyayT
0|1 0 1 «0», To Ha Bxoze Y1 ocranercd «1», a Ha BeIxoze Y2 — «O».
1|0 1 0 .
T.e. knanaH, kak Obl, COXpaHSIET CBOE MPEIbIAYIIEE COCTOS-
1 1 HeXenaTteslbHad
KOMbBMHaLus
Hue. Ecnu teneps Ha Bxoa X2 nogath «1» a Ha Bxoge X1

Puc. 13. YcnosHoe
rpaduueckoe obosHaye- OCTaHeTCs «0», TO Ha BeIXoge Y1 Oymer «0» , a Ha BBIXOJIE

HMe u Tabnuua nepe-
kntoueHnii  nHesmokna- Y2 — «1». Eciin Teneps co Bxoma X2 yopats «1», u Ha 000-

naHa «MAMSATb»
ux Bxojax Oyner 0, To KiamaH CHOBAa COXpaHSET MPEAbIIy-
mee cocrosguue: Ha Beixoae Y1 — «0», Ha BeIxose Y2 — «1».

Takum oOpa3zoM, IpU OJHOM U TOM K€ KOMOWHAUHUU BXOJHBIX CHUTHAJIOB
(X1=0, X2=0) na BbIXOZic MOTYT OBITH pa3Hbie KoMOUHaIMK (Moo Y1=1, Y2=0;
6o Y1=0, Y2=1) B 3aBHCHUMOCTH OT MpeAbIAyIIero coctosiHus. MHorma, takoe
YCTPOMCTBO HA3bIBAIOT TPUITEPOM.

Ecnu Ha 00a Bxo/1a moiaTh €MHUIIGI, TO KJIAlaH JU00 OCTaHETCs B TIPEIbl-
JYILIEM COCTOSTHUM (€CJIM JaBJIEHUs Ha 00OUX BXOJlax paBHbI), 1100 1 ycTaHOBUTCSA
Ha TOM BBIXOJI€, Ha BXOJI€ U KOTOPOro Oosbliie jgaBiieHue. YToObI B paboTe CXEMBbI
HE BO3HUKJIO HEOJTHO3HAYHOCTH, TAKOE COCTOSTHUE JOMYCKATh HE PEKOMEHYETCSl.

Crnenyet 3aMeTUTh, YTO OMCTAOMIIBHBIN 5/2 pacrpeenuTeNb TaK K€ BbITOJ-
uset Gyukiuio «[TAMATby» ecnu ynpaistonme BXoIbl paccMaTpyuBaTh Kak BXO-
el X1 u X2.

B kadectBe mpumepa, WUIFOCTPUPYIOLIETO NPUMEHEHHE JIOTMYECKUX dJIe-
MEHTOB, PACCMOTPHM 3aavy 2.

Pa3paboraTte cxeMy NHEBMONPUBOAA, OCYLIECTBIIIOIIETO YIPABICHUE

IMHCBMOIWJIMHAPOM I10 CIICAYIOIICMY aJIlTOPUTMY:
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1. ITpu KpaTKOBPEMEHHOM Ha)KaTUM OJHOW U3 JIBYX KHOMOK «Ilyck» mTok
HWIMHAPA HAYMHAET COBEPIIATH BO3BPATHO-TIOCTYNATEIbHBIEC IBUKCHUSL.

2. Ilpyn KpaTKOBpPEMEHHOM HAKATHM KHOMNKU «CTOM» IITOK LMJIAHAPA BTS-
TMBAECTCS U OCTAHABJIMBACTCS.

JIist yripaBiieHusi HaIpaBJICHUEM JBUKEHHUS IITOKA HCIOJIb30BaTh OHMCTa-
OWIbHBIM 5/2 pacrpenenurenb ¢ MHEBMATHUYECKUM yIpaBieHHueM. B kaudecTse
KHOIIOK M JAaTYMKOB - MOHOCTAOWJIBHBIC 3/2 paclpefenuTesid ¢ MEXaHUICCKUM
YIPaBJICHUEM.

CuioBast yacTh IpHUBOJIa OYJIET UMETh CXEMY, IPUBEAEHHYIO Ha puc. 14.

J;G Jnst pa3paboTKU yInpaBisitoIIei 4acTh CXeMbl HE0O-
L H P|2* P3|* XOJAUMO ONPEACTUTh YCIOBUS, IPU KOTOPBIX paclpeaciin-

2 1 o
G ;\ /T <] Teqb Pl goibkeH mepexmodaTbCs W3 OJHOW MO3UIMHA B
P1 [ Ij Ipyryto  (T.e. B KaKuX CIydasiX JOJDKHBI TOCTYIATh CHUT-

HaJIbl Ha COOTBCTCTBYIOIIUC YIIPABJIAIOIIHNC BXOI[BI).
Puc. 14. CunoBasa yacTb
npmBoAa K 3adaye 2. ]_HTOK I_[I/IJ'II/IHI[pa JOJIDKCH BbBIABUI'ATHCA B TOM CJ'Iy—
yae, €CJIM OH HaXOAMUTCS B UCXOJAHOM MO3UIUH (T.€. HAXKAT POJIUK paCIIpeACIIUTENsS

P2) ! ecnu Obuta HaxkaTta kHomoka «Ilyck1» UJIM «Ilyck2y.

; Eciun xe Obula Haxkara kHonka «CrTom», IITOK HUJIMHIPA
P4 [
! JIOJKEH OCTaBaThCsl BTSIHYTHIM. Takum oOpa3om, HEOOXOAUM
<H X1
1S y kianad «I[TAMSATby, koTopbiii Obl «3aiOMUHAD, Kakas U3
K1
211 > KHOTIOK OBbIJIa Ha)kaTa MmocaeIHeH.
P5 [ Ha Bxoxn X1 xnamana «IIAMATb» cursan momkeH
e
' = r\Xl K2 y; TOCTYNHTH B TOM CIlydae, ecli Hakara KHomka «Ilyckl»
- WJIN «Ilyck2», a Ha Bxoa X2 — eclid HaxkaTa KHOIIKa
2—”_ X2 2
s b «Ctom». CoOTBETCTBYIOUIMI (parMEeHT MHEBMOCXEMBI IMPU-
e Be/EH Ha puc. 15.
1S

B HCXOAHOM COCTOsSHHH BCC KHOIIKHM OTXKaThbl, COOT-

A BETCTBEHHO Ha o0omx Bxomax X1 m X2 kimamana K2
Puc. 15. lNpumeHeHne
knanada  «NAMATb»  «ITAMSTDb» Oyner «0». Ecnu naxata kHomka «Ilyckl»
ansd «3aMNOMUHAHUA»
nocnefHeil  HaxaTou 35
KHOMKU



NJIN «ITyck2», To Ha Bbixoae Y knanaHa K1 «WJIN» nossnsiercss «1», kotopas
noctymnaer Ha BxoJ X1 kmanana K2. CooTBeTcTBeHHO Ha BhixozAe Y1 Oyner «1», a
Ha BBIXOJIE Y2 — «O».

Ecnu Haxats KHONIKY «cTOm», TO Ha BxoAe X2 knanaHa K2 nossurcs «1», u
TOTI/Ia Ha BeIXOJe Y2 Takke OyaeT «1», a Ha Bbixojzie Y1 — «O».

Takum oOpa3om, Ha BbIxojae Y1 MOSIBJISETCS CHTHAJ, €ci [Obula HakaTa
kuomka «[lyck1» UJIM «Ilyck2»], a Ha BeIxoge Y2 — ecnu [OblIa Ha)kaTa KHOIIKA
«Crony].

CornacHo aaropuTMy padOThl IPUBOA HA YIPABIAIONIUN BXOJ 2 pacipese-
autens P1 (cM. puc. 6) ToDKeH MPUATH CUTHAJ, €CIIA [HaKaT POJIUK pacIpeIeiiu-
tens P2] M [Obuta HaxkaTa kHonka «Ilyck1» UJIM «ITyck2»].

Ha ympasnsirommii Bxon 1 MODKEH NMPUATH CHUTHAN, ecin [Obia Haxkara
kHomnka «Ctom»| MJIM [HaxaT posuk pacnpeaenurens P3].

O6bequnuB Bbixonbl Y1 u Y2 kmamana K2 «[TAMSTb» ¢ Beixogamu pac-
npenenutenceii P2 u P3 (puc. 16) depe3 cOOTBETCTBYIONIUE JOTHUCCKUE KITAaHbl

K3 («1») u K4 («NJIN»), mosiy4rM MOJHYIO CXEMY MIPUBO/IA.
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B cootBercTBUM € puc. 9, B pa3paboTaHHOI cxeMe MHEBMONPUBOAA MOKHO

BBIJICJIUTD: IYJIBT ONEPATOpa, COCTOSAIIMN M3 pacupeaeiauTeseld (MHEBMOKHOIIOK)

|
| 1
! W77 | P2 Lo phs
et Yo R
' 1
: < II Xl ! Sl _E-IX‘I yi/T
§ I el L -2 1
L 1>y v X1 1 p1 [Q
R :
2] K3 ‘I‘_Y !
| >|: X2 [ —L] }
S X2
I ! Xt | |
<H |
1 1 1
: 1§, :: X1 K2 Y1 ca On :
| ! Y |i
! 2] i1 [x \ X2 _|!
|| i e~ =TT
I il N2
1 P6 _' :
| CH/. P3 [
L1S ! gy Puc. 16. Cxema nHes-
} t § Monpueoda K 3ajade2.
: o ! 1 MO - nynbT onepaTto-
L — JI pa, YY — ycTpoWcTBO
A yrnpasneHus.

P4, P5, P6; yctpoilcTBO ymnpaBiieHHs, MPEACTABISIONIEE COOOW MOCIEI0BATEb-
HOCTHBIM JIOTUUECKUM aBTOMAT, CObPaHHBIM U3 Jiornueckux kimanaHoB K1 — K4;
JNaTYuKu — pacupeaennurenn P2 u P3; nHanpasnsromas u peryaupyromas anmnapary-
pa — pacrnpenenurtens Pl; ncnonHuTenbHbIN ABUraTens — nHeBMoummHAp [TI1.

Crnenyet 3ameTuTh, uTo (pyHKIMS M MOXET OBITh pean3oBaHa MOCIEI0BA-
TEJIbHBIM BKJIFOYEHHEM YCTpOuMcCTB. Hampumep, Ha puc. 2 mnocienoBaTelbHOE
BKUIIOUeHHE pactipeaenureneit P1 u P2 obecneunBaeT nmomayy curHaiga Ha yIrpas-
JSFOINMEA BXOJ 2 pacripenenutes P3 ToNbko B TOM ciydae, eclid [HakaTa KHOTIKa
pacnpenenureis P1] M [Haxkart posuk pacnpenenurens P2].

Oynkuust NI B HEKOTOPBIX Caydyasx MOXKET ObITh pealn30BaHa IMyTEM Ma-
paJIENbHOTO BKIJIIOYEHUS ITHEBMOYCTPOMCTB, OJHAKO IIPU TAaKOW pealn3aluu
HY’KHO OBITb OYEHb OCTOPOKHBIM. Hampumep, paccMOTpUM CHUTYallMIO, €CJIM Ha
puc. 15 y6pats knanan K1, u pacnpeaenurenu P4 u PS5 coequHuTh mapanienbHO

(cm. puc. 7.1).
37



[Ipu nepexaoYeHuu B MO3ULHKI0 2 TOJIBKO OJHOrO M3 pacnpenenutenei P4
MNJIN PS Bxon X1 xnamana K2 Oyner coenunén ¢ armocgepoit nmubo ugepes I'1,
1160 yepe3 ['2. DTo MOXKeT IPUBECTH K TOMY, 4TO KianaH K2 ne cpaboraer.

ITpu pa3paboTke cxeMmbl IHEBMOIpHBOAa C Oosee

2[[ CJIO’KHBIM JITOPUTMOM padbOThl (OCOOEHHO IIPU YIIPABICHUU
P4 [ ' HECKOJIbBKUMHM ITHEBMOLIWJIMHAPAMHU) ONPEAEIEHHYI0 II0-
ﬁ"l Z MOIIIb MOXET OKa3aTh COCTABJIEHUE IIMKIOrPaMMBbl PabOThI
2TT IIPUBOJA.
os | > Ha mukiiorpamme no ropu3oHTaIbHONW OCH OTKJIAJbI-
gl BAIOT BpEMs, a 10 BEPTUKAJIBHOM — COCTOSHHUE DJIEMEHTOB

EATe |§1 K2 yi
2l [y

(BKJI./BBIKJI.; Ha)KaTO/OTXaTO; JBIKCHHE BIepEa/Ha3am H

ST

T.1.). MHOrma  CTpejKaMd  yKasplBAlOT  MPUYHHHO-
_'
P6 ; CJICACTBCHHBIC CBs3U (T.e. Ha>XaTHC KaKOU KHOIIKH HJIK Cpa-
P e
1§ 6aTI)IBaHI/Ie KaKoro aardvkKa OOJIDKHO IIPUBOAUTL K IICPC-
KJIIOYEHUIO PACTIPENEITUTENS U T.]1.).

A

Puc. 15.1 HeypauyHas
peanusaumsa  QyHKUMK
WJIK npu napannens-
HOM coeuMHEHUN pac-
npenenutenen P4 n P5

[IpowsmrocTpupyeM HNPUMEHEHHE LUKIOIPaMMBl Ha
npuMepe 3agaum 3. Pa3zpabortaTh cxemy MHEBMOIIPUBO/IA,
YIPABJSIFOLIETO ABYMSI THEBMOLMJIMHAPAMU 10 CJIETYIOLIE-
My QJITOPUTMY:

1. IIpu Haxxatuun kHOoNKU «IIyck» BhIIBUraeTcs TOK NEPBOrO LMJIMH/IPA.

2. IIpy JOCTHKEHHHU IITOKOM MEPBOr0 LWIMHIPA KPAWHETO BBITAHYTOTO I10-
JIO’KE€HHUSI BBIIBUTAETCS IITOK BTOPOTO HUIMHAPA.

3. Ilocme nOCTMXEHUSA IITOKOM BTOPOIrO LWJIMHAPA KPAMHEro BBITSIHYTOTO
MIOJIOKEHUS] OH aBTOMAaTUYECKH BTATHBACTCS.

4. ITocrne TOro Kak IITOK BTOPOTO LIMJIMHIPA TOJHOCTBIO BTSHYT, BTATHUBACT-
Csl IITOK MEPBOro HUJIMHAPA.

5. Ilocne Toro, kak 00a MITOKA BTSHYThI, OHU OCTAHABJIMBAIOTCS A0 CIEAY-
IOLLEro HaXkaTusi KHONKH «ITyck».

Ha pa60Ty CXCMBbI HAKJIaJbIBACTCA OJHO OI'PAHUYCHHC!
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Ecnu nukn pabotel npuBoAa emé He 3aBepiuéH, HakaTue KHonkH «Ilyck» He
JOJKHO MPUBOJNTH K HaYady HOBOTO IIUKJIA.
Jlis ynpaBlIeHUs. HAlpaBJICHUEM [BWKECHHUSA IITOKA IMTHEBMOLIWIMHApPA HC-

MOJIb30BaTh 5/2 OMCTAOMIIBHBIE pAaCTpEACTUTENN C THEBMAaTHUECKUM YITPaBJICHH-

EM.
Torga cunoBas yacth mpuBojaa Oy-
nui ] nui A P s Y
‘HALI:O J‘n:O €T UMETh CXEMY, MNPUBEAEHHYIO Ha PUC.
I I I I
— [l p3x  pax —— |J P5* P6* g
%T ylw le %T A T;ﬂ

PL (|0 P2 |0 B xauectBe natuukoB (P3 — P6) uc-

M0JIb30BaTh 3/2 MOHOCTAOUJIBLHBIE pacHpe-
Puc. 17. Cxema cunoBoii yactm npueoga K JEJIMTEIN C MEXAHUYECKHUM YIIPABJICHUEM.
3ajade 3.

CocTaBUM LHUKJIOTpaMMy pabOThI

npuBoja (cM. puc. 10).

B HCXOAHOM COCTOAHHNU (MOMGHT

ﬂyCK“ : . . .
. I,J!_l 5 BpeMeHH t0) mToku oO0OMX HUIUHIPOB BTS-
) | >? \ : : L Hyrel. Pomuku pacnpepenureneii P3 u PS5
2 \ /7/_\ /':\—f t  HaXaThl M Ha MX BBIXOJaX ecTh curHai. [Ipu
P3| \ ( /'\_U -_t Haxatuu KHoONKU «Ilyck» (MOMEHT BpeMeHU
P4 : \‘;‘. _{[ E ; : tl) mTox mepBOro NMJIMHApPA JIOHKEH BBI-
P5‘:“—§—_J I “E_ _I—_:zl:__;_: JBUTATBCS, T.€. JOJKEH ObITh MOJAH CUTHAI
PG,F“'?‘“?‘\E_"“ ;"“é"'= Ha BTOPOM YNPAaBIISIOIMK BXOJ paclpene-
% sarens P1. CornacHo OrpaHUYEHHIO, yCIIO-

0 t1 2 B3 4 t5

Puc. 18. Liuknorpamma pabotel NnHeBMO- BHUEM IIOJAaYMd CUTHajla SIBJIICTCS [Ha>I<aTI/Ie
npuBoAa K 3agade 3.
nHeBMOKHONKH «ITyck»] U [HaxkaTre pom-
ka pacnpeaenutens P3], uto orpaxeno Ha puc. 18 crpenkamu.
[Ipu oTXO1€ WITOKA OT KPAWHETO BTSAHYTOTO MOJOXKEHUS POJIMK pACTIPENECIIN-
telst P3 0TOXXMETCS, M CUTHAJT Ha €T0 BBIXO/JI€ MPOMaaET.

[Ipn poctmxennn mwrokoMm muauHApa [IL[1 kpaliHero BBITAHYTOTO MOJOXKE-

HUs (MOMEHT t2) mpoucXoAUT Ha)xaTue poJiKa pacrtpenenutens P4, 4to momkHO
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NPUBECTU K BbIIBIKEHUIO mToKa munuuapa [112. Jns sToro momxeH ObITh mogaH
CUTHAJ Ha BTOPOM YIpaBILIIOMMK BXox pacnpenenurens P2. Ilpu orxoxe mrToka
II112 ot kpaliHETO BTSAHYTOI'O MOJIOKEHUSI POJMK pacupeaenutens PS oroxmércs,
Y CUTHAJI HAa €ro BbIXOJI€ IPOMAJET.

IIpu noctmwxkenun mrokom II[2 kpaifHEero BBITSAHYTOTIO IOJIOKEHHS (MO-
MeHT t3) cpabarbiBaetr pacnpeaenurens P6, B pesynbprate yero mrtok I112 nomken
BTSIHYTHCS (T.€. HOJKEH OBITh MOJAaH CUTHAJI Ha MEPBBIM yIPaBISIOMINI BXOJ pac-
npeaenuTens P2).

[Tocne toro, kak mtok [1112 BTsaHeTCcst (MOMEHT t4), CHOBa MOSIBUTCSI CUTHAI
Ha BbIxojae P5. DTo HOMKHO MPUBECTH K MOJIa4€ CUTHANIA HA MEPBBIM yIPaBIISIO-
mid Bxox pacnpenenutenss Pl u BraruBanuto mroka III[1. Ilocne BTAruBanus
mtoka [TI{1 (t5) cxema ocTaHaBIUBAETCA B UICXOTHOM COCTOSTHUU.

Ha mnepswiif B3risn, ans oOecrieueHuss TpeOyemMoro ajiroputMa paboThl,
HEO0OXOIMMO COCIMHHUTH BBIXOBI pacupenenureneii P4, P5, P6 co Bxogamu Y2P2,

V1P1, V1P2 coorBeTcTBeHHO (CM. prc. 19).

‘e nu1 nu1
P31 #Iglm* #IE;I 2
— | |_I—‘ | '—‘ P6*f -
>1 s [ [— =M s
T2 Tri 2 Pa0f0? 2l =
p7 k - 2'—_ '
P I
S1|p5p H P4
7 ~I=
<1 1<

A

Puc. 19. MNepsbili (Hepabounii) BapUaHT CxeMbl MHEBMOMPUBOAA K
3anade 3.

OnHako, eclii BHUMATEJIbHO MPOAHAIU3UPOBATH IIUKIOIPAMMY, TO MOKHO
YBUJIETh, YTO MPU TAKON CXEME BKIIFOUEHUS MPHUBOJI HE 3ayCTUTCS, T.K. B UCXOJI-
HOM cocTOsiHMM (MOMEHT BpemeHH t0 Ha nukiorpamme) Ha Bxoj Y 1P1 mopaércs

curnan no uenu: YIIB — PS5 — V1P1 (B ucxogHoM COCTOSTHUM IITOKH IWJIMHAPOB
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BTSIHYTHI, poJIUK pacnpeaenutenss PS5 HaxaT). COOTBETCTBEHHO NpPU HaXaTUU
kHonku «Ilyck» (pacnpenenutens P7) B momenT Bpemenu tl pacnpenenurens Pl
HE CMOXET MEePEKIIOUUTHCS B TTO3UIIUIO 2.

Ecnu ke Bcé-Taku ymacTcsi KaKUM-TO 00pa3oM BBIJIBUHYTH IITOK IFJIMHIPA
III11, To B MoMeHT 3, xorga P2 goibkeH NepeKItOYUThCS B 103. 1, OH HE CMOXKET
ATOTO cJeaTh, T.K. ynpasisomnmil Bxoa Y2P2 6yaer coenunén ¢ YIIB no nenwu:
VIIB — P4 — V2P2.

Takum oOGpazoM, IJig TOTO, YTOOBI IPUBO PadOTAII IO 3aJaHHOMY aJITOPHUT-
My, HEOOXOAMMO, YTOOBI CUTHAJI Ha BbIXoJle pacnpeaenuteneit P4, P5 (Ha Bxomax
Y2P2 u Y1P1) umen Bua, moka3aHHBINA HA pHC. 18 MyHKTHPHON JIMHHUCH.

Jlns popMuUpOBaHUS TAaKOTO CHTHAJIAa MOXKHO MCIIOJIB30BaTh OJHOBHOPATOP
(puc. 20).

B HavanbHBI MOMEHT BPEMEHHU JIaBJICHUE Ha BXOji€ P

P ﬂ?& & |
7~ X (Pp) paBHo Hymnto. COOTBETCTBEHHO, J1aBiieHue Py Ha BbIXO-
_5?_ é R ne Y jmorudeckoro nmuesMokjanana «HE» takxe paBHO Hy-
P4 PP mo. [Ipu nomaue naBnenus Ha Bxoa P B MomeHT BpemeHu t1
Pcpabf- - & 1 p—/Z oy Ha BbIxojAe Y mosiBUTCA «l», T.K. pecuBep R He Moxker
) Py MTHOBEHHO «3apsauTCs» U Ha Bxojae X Oyaet «0».
t > Hasnenue na Bxozae X (Px) Gyaer Bo3pacrarh 1mocre-

Puc. 20. OgHoBuMbpaTop
neHHo. B Tor moment (12), korma maBienne PX gocTurHer

3HaueHus Pcpab (Px craner paBHbIM «1»), naBieHue Py craHeT paBHbIM HYJIIO.

Takum oOpaszom, Ha Bbixoje aneMeHTa «HET» dhopmupyetcss ummyinbc gaB-
JICHUS [IATENBHOCTHIO tp, KOTOPYIO MOXKHO PETYJIMPOBATH MPU MOMOIIU APOCCENS
Hp.

[Tpu otkimrouenuu Bxoaa P ot YIIB (coenunenun ¢ atmocdepoii) pecusep R
OBICTPO «pa3psiKaeTcs» yepe3 ooparHbli KinanaHn KO.

BxotounB ogHOBHOpaTOphl MEXAy BbIXomamu pactpenenurteneii P4, PS5
(puc. 19) u Bxomamu Y2P2, V1P1, nonyuyum cxemy npuBoja, pabOTAIOIIYIO CO-

TJIACHO 3aJJaHHOMY B 3a7ade 3 anroputMmy. Cxema npuBeeHa Ha puc. 21.
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S1 kot KO2 1<

Puc. 21. Cxema nHeBMoONpmBoaa K 3agade 3.

3amauy ynpaBieHUs] THEBMOIPHUBOJIOM MOKHO TaKXe peliaTh MpU MOMOIIU
CPEIICTB AJIEKTPOABTOMATHKH. B 3TOM Citydae MCIONB3YIOTCS KHONKHA M JATYUKHU C
AIEKTPUUECKUMHU BBIXOJHBIMU CUTHAJIAMH (KOHTAKTHBIC BBIKIIOUYATEIH; TE€PKOHBI;
JATYMKH, OCHOBaHHbIC Ha d(dekre Xoiuia; UHAYKTUBHBIC, EMKOCTHbBIC, ONTHYE-
ckue). CucrteMa ympaBlIeHUS CTPOUTCS TPH TOMOIIHM AJIEKTPOMATHUTHBIX pelie,
U(POBBIX IJIEKTPOHHBIX MHUKPOCXEM WU MPOrPAMMHUPYEMBIX JIOTUYECKHX KOH-
TposuiepoB. [ M3MEHEHHs HaIMlpaBJICHUs TIOTOKA CXKATOTO BO3yXa MCIIOJIB3YIOT-
CsS THEBMATUYECKHE PACHPEICTUTEIN C DJIEKTPOMATHUTHBIM YIIpaBIICHUEM
vi vy (puc.22).
va ;\‘, ‘,[TZ PaGora Takoro pacrnpenenuTess aHaJlorM4yHa padote

1 2

Puc. 22. YonoBHO®  acnpenenuTeNs ¢ MHEBMATHYEGCKHM YIIPABICHHEM, C TOM
rpacgpmyeckoe 0603Ha-

HEHNE  DACNPEACTUTE  yyiip pasHMIEH, YTO IS NEPEKITIOUEHHS PACIIPEAETUTENS U3
na € 21eKTPpOMarHuT-

HbIM yrpaBneHnem

OIHOM TMO3MLIMM B JIPYIyl0 HEOOXOOUMO  T0/aBaTh
AIEKTPUUECKUI CUTHAJ (HAMPSDKEHHE) Ha JIEKTPOMarHuThl Y1 u Y2,
Ecnu npuBon paboTaer Mo HECIOXHOMY alrOpUTMY, TO ISl YIPABICHUS
TAKUMH PACTIPEICITUTEIIIMHI UCTIONB3YIOT AIEKTPOMAarHUTHBIE pene (puc. 23).
DJNeKTpOMarHuTHOE pelie UMeeT oaHy padouyiro oomotky (K1) u onuu umm
Heckonbko KoHTakToB (K1.1 — KI1.3). KoHTakTel ObIBalOT HOpPMaibHO-

pazomkHyThie (K1.1), Hopmanb-Ho-3aMkHyTBIe (K1.2) wu mapusie (K1.3),
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| npeCcTaBistonye co00il KOMOMHAIIMIO HOPMAaJIbHO-
1l oAl LAl
Nk Tk k3 Pas30MKHYTOro u HOPMAaJIbHO-3aM-KHYTOTO
| KOHTaKTOB.

Puc. 23. YcnoBHoe rpaduyeckoe
0603HayeHne 31eKTPOMarHUTHOMO
pene. KoHTakTbl MOKasaHbl B WC-
XOHOM  COCTOSIHMM. CTpenkamu
MoKasaHo HanpaBfeHNE MepeKto-
YeHUs Mpu nojaye HanpsHKeHUs
Ha pabouyto 06MoTKy K1.

Ecniu Ha pabouyro OOMOTKY pene MoaaTh
HaIpsHKEHUE, TO HOPMAJIbHO-PA30MKHYTBHIM KOHTaKT
3aMBIKAeTCsl, HOPMAJIbHO-3aAMKHYTBIA — pa3MBbIKaET-
Cs1, TAPHBIN — MEPEKII0YACTCS.

Ha snexktpuueckoil cxeMe KOHTaKThI pesie M300pa)karoTcsi B UCXOJHOM CO-
CTOSIHUU (T.€. KOoT/ia Ha pabouyro 0OMOTKY peJie HanpsKeHUE He ToAagTes).

[Tpu momotu pene, Tak k€ Kak U MPH MOMOIIM JIOTHYECKUX MTHEBMOKJIana-
HOB MOTYT OBITh peaIi30BaHbl JIOTHYeCKHE QYHKIMU (CM. puc. 24).

+Ung +Un Jlornueckas ¢ynkuua HE peanu-
o K1-1Jjj 3yeTcsi MpU TIOMOIIM HOPMaIbHO-3aMKHY-

+Un
K2.1 K2.1
K1.1 | |
X1 Y xi1 Y TOoro KoHrtakta pene (puc. 24 a). B ucxon-
) Q- S— o———

ngl «l x2° 1K1 _|K2 x> 1K1 _|K2 HOM cocTosSHHH, KOraa Ha Bxomae X «O» (T.e.

\:E‘ \:E‘ \:E‘ \:l:‘ HampspKe-HUE HE  MoaacTes), yepes

a) HE 6) " B) N

Puc. 24. Peanusaunsi nornyecknx dyHkumii - 3amMkHyThIM KoHTakT Kl1.1 Ha BbIXOH Y
npv noMoLLun pene.

nogaércst Hanpspkenue Un (T.e. Ha BBIXOJIE —
«1»). Ilpu nonaye Hanpsokenust Ha Bxoa X (X=1), kontakt K1.1 pasmbikaercs, u
HanpspbkeHue Ha BeIxo Y He moctynaeT (Y=0).

Jlornyeckas ¢ynkius W peanusyeTcss MocienoBaTeIbHBIM BKIIOUCHUEM
HOPMAaJIbHO-PAa30MKHYTHIX KOHTAaKTOB (puc. 24 6). Ha Beixoae Y Oyznet «1» ToIbKO
B TOM cCiy4ae, eciii 3aMKHYyThl 00a koHTakta — K1.1 u K2.1. D10 mpousoinér
TOJIBKO B TOM CJIy4ae, €CJId TI0JJaHO HaIpshKeHUE Ha 00e paboune 0OMOTKH pelie —
K1 u K2 (t.e. eciu X1=1 U X2=1). Ecinu xots OBl Ha OAHY pabouyr0 OOMOTKY
Hanpsbkenre He mnoaaércs (Hampumep X1=0), TO COOTBETCTBYIOIIMI KOHTAKT
(K1.1) pazomkHyT, 1 Ha BeIX0/ Y Hampspkenue He nmocrymnaet (Y=0).

Jlornueckas ¢yukuus WJINM peanusyercs mnapaijienbHbIM COCIUHECHUEM

HOPMAaJIbHO-PAa30MKHYTHIX KOHTakTOB (puc. 248). Eciu X1=1 NJIN X2=1, 10 3a-
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MbikaeTcs KOHTakT K1.1 MJIM K2.1, cooTBeTCTBEHHO Ha BHIXOA Y IOHaETCA
Hanpspkenue (Y=0).

Odenb yacTo B pelieWHBIX CXeMaX MCHOJIb3yeTcs T.H. (PYHKIUS «caMo0Iio-
KHPOBKIM» (MU «caMoyJepkanus»). PaccMorpuM 31y QyHKIMIO Ha IpUMepe MpH-
BOJa, MpUBEAEHHOTO Ha puc. 25. [IpuBoa coCTOUT U3 BYX YacTeil (CXxem) — MHEeB-
MaTHYECKOM (CUJIOBOM) M 3JIeKTpruueckor (ympasistonieit). MHoraa Takoit mpuBo

Ha3bIBAIOT KOM6I/IHI/IpOBaHHBIM IMHEBMOJJICKTPUYCCKUM HIIN 3JICKTPOITHCBMATHUYC-

CKHM.
+Un
J_jﬁ Mt ‘n—“:O
Myck K1.2 L lJ
Y

Puc. 25. CxeMa NHEBMO3/IEKTPUYECKOrO NpUBOAA C hYHKUMEN «Ca-
MO610KMpOBKU» Ha pene K1.

[Tpu Haxxatuu kHonku «Ilyck» (C HOpMaAJIbHO-PA30MKHYTHIM KOHTAKTOM) €€
KOHTAKT 3aMbIKaeTCsl, U uepe3 padbouyro oOMOTKy pene K1 mpoxoauT Tok mo 1emnu:
+Un — «Ilyck» — «Ctom» — K1 — o6muit mposo. [Ipu stom konTaktsl pene K1.1 u
K1.2 3ambikaroTcsi.

Kontakt K1.1 Bkitou€n napannenbHo kHotke «Ilyck», moatomy npu oTiyc-
KaHWM KHOTKH (KorJa €€ KOHTaKT Pa30MKHETCS) TOK BCE paBHO OYJET MPOXOIUTh
yepe3 padbouyro oo6MoTky peine no nenu: +Un — K1.1 — «Ctom» — K1 — o6mmii
npoBoa. T.e. peiie kKak Obl caMO YAEPKHUBAeT C€Osl BO BKIIOUEHHOM COCTOSTHUU
ceouM KoHTakToM Kl.l1. Otcroga u Ha3zBaHuUE — CXE€Ma «CaMOYAEpPKAHUS» WIIU
«CaMOOJIOKUPOBKU.

[Ipu 3ambikanun koHTakTa K1.2 TOK MmpoXoauT yepe3 ANeKTPOMarHut Y
pacnpenenutens Pl mo nenu: +Un — K1.2 — Y — o6mwuii nposoxa. [Ipu 3Tom pac-
MpeAeIUTENb MEPEKITI0UACTCS B MMO3UIIUIO 2 U IITOK IUJIUH/PA BbIABUTACTCS.

[Ipu Haxkatum kHOMKU «CTOm» (C HOPMAIbHO-3aMKHYTHIM KOHTaKTOM) €€

KOHTAKT pa3MbIKA€TCs, LIETh JJIsl MPOXOXKICHUS TOKa 4epe3 padouyro 0OMOTKY pe-
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ne K1 paspsiaercs, kontaktel K1.1 n K1.2 pasmeikatorcs. COOTBETCTBEHHO, ITpe-
KpalllaeTcsi IpoX0XKJACHUE ToKa uepes anekTpoMaruut Y 1. Pactipenenurens Pl non
JEWCTBUEM MPY>KUHBI BO3BPAILAETCS B MOZUIMIO 1, IITOK HUIMHAPA BTATUBACTCS.
JIns MIuIIoCTpaluyd BO3MOYKHOCTEH peJieé PaCCMOTPUM CXEMY ITHEBMOJJIEK-
TPUYECKOTO MPUBO/JIA, BHIMOJIHAIONIETO Takue ke (QYHKIUU, YTO U TTHEBMOIIPUBO]L
B 3a7aue 2. [[ns ynpaBiieHHs] HampaBJiCHHEM JBUKEHUS IITOKA LUIUHIpA Oyaem

UCIIONB30BaTh 5/2 OUCTAOMIBHBIN paclpenenuTellb ¢ SIEKTPOyIpaBlIeHueM (puc.

26).

Myck2 +Un
Myea 1 T T Tzl ™ —CO

Dl
K1.1 Klﬂ % A2 Arx [2x

Cron @ﬁm IZT'\/;ZI

Puc. 26. CxeMa NHEBMO3/1EKTPUYECKOrO NpuBoOAA K 3agade 2.

B ucxomnom cocrosiuun pene Kl BBIKIIOYEHO, COOTBETCTBEHHO KOHTAKT
K3.1 3amMKkHyT, 1 uepe3 anekTpoMarHuT Y 1 npoxoaut Tok no nenu: +Un — K1.3 —
Y1 — obmuii ipoBoa. Pacnpenenurens P1 nHaxonurcs B mo3uiuu 1, MTOK IUIUH-
npa BTSHYT. [Ipu 3TOM Ha)kaT pOJMK KOHTAKTHOTO AaTyuka J[1 U ero KOHTakT 3a-
MKHYT.

[Tpu naxxatuu kHomku «Ilyckl» UJIU «Ilyck2» depe3 pabouyro 0OMOTKY
pene K1 mpoxoaut Tok (B manHom ciydae pynkuus WMJINA peanuzoBana mapai-
JIEBHBIM cOeIMHEeHHEeM KHOTOK). [Ipu 3ToM 3ambikaercs kKOHTAakT K1.1 u cTtaBUT
pene K1 na camo6mokupoBky. Kpome Toro, 3ambikaercs koHTakt K1.2, a koHTaKT
K1.3 — pa3mbikaercs. COOTBETCTBEHHO 3JICKTpOMArHuT Y 1 oTKiIrouaercs, a uyepes
AIEKTpOMArHuT Y2 npoxoauT Tok mo mnenu: +Un — K1.2 — JI1 — Y2 — o6mmmii mipo-
BoJ. Pacnpenenurens P1 nepexitouaercss B MO3UIHMIO 2, MITOK [UIMHAPA BBIABH-

racrTcs.
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[Ipy 1OCTHMXKEHUU IITOKOM KpPAaWHErO BBITSHYTOTO IMOJIOKEHUS HAXKUMAETCS
poJiMK natyuka /[2, u ero KOHTaKT 3ambIKaeTcs. Bkirouaercs 35eKTpoMarHuT Y 1 u
pacnpenenurens P1 nepekitodaercs B mo3uiuio 1 (31eKTpoMarHut Y2 B 3TOT MO-
MEHT OTKJIIOYEH, T.K. MPHU BBIABMKEHHUM IITOKA Pa3MbIKAETCS KOHTAKT JaT4HUKa
J{1). llITok numuHaIpa BTITUBACTCS.

[Ipu BTATMBaHMM IITOKA BHOBb 3aMBIKA€TCSI KOHTAKT AaTunka /[1, u pacmpe-
JIETUTENIb CHOBA TIEPEKITIOYAETCS B MO3UINIO 2. Takum 00pa3oM, MPOUCXOIUT BO3-
BPaTHO-TIOCTYNATEIbHOE ABUKEHUE IITOKA.

[Ipn naxatnn kHOmKK «Crtom» ortkmouaercs pene K1, konrakr K1.2 pas-
MbikaeTcs, a K1.3 — 3ambikaercs. Bkitouaercs asexkTpoMarduT Y 1 v IITOK HWJIUH-
JIpa BTATUBAETCH.

Takum 00pazom, koHTakT K1.2 3aMKHYT B TOM Cily4yae, €clid MocieIHeH ObI-
na HaxkaTa kHonka «Ilyck», a K1.3 — ecnu «Ctom». KonTakT natunka /{1 BkIItOUEH
nocienoBarenbHo ¢ K1.2, T.e. peanmusyercs (ynkius WM. DnekrtpomarHut Y2
BKJIIOYAETCS, €CIM [3aMKHYT KoHTakT aatuuka J[1] M [mocnennei Oblia Haxarta
kHomka «Ilyck»]. Dnekrpomaraut Y1 BKIHOYAETCs, €CIU [3aMKHYT KOHTAKT JaT-
yuka /12] MJIM [nocneaueii Oblia HaskaTta kHomKa «Crtomy].

Crnenyer 3aMeTHTh, YTO XOTSI CXe€Ma Ha pucC. |8 BBIMOIHSIET BO3JI0KEHHYIO
Ha He€ 3aJjauy, OHa UMEET OJUH HelocTaToK. OH 3aKJI04aeTcsi B TOM, YTO B COCTO-
SSHUM OCTaHOBa (Iocje HaxaTusi KHOMKU «CTom»), 3JeKTpoMarHuT Y 1 OCTOSTHHO
HaXOJUTCS MOJ HampsbkeHuem. JKelaTellbHO COCTaBISATh AJEKTPUUYECKUE CXEMBbI

TakiuM 00pa3oM, YTOObI HAPSLKEHHUE Ha DIIEK-

+Un
I'IyCI<1 HYCKZ
CTOI‘IJ _] _IK22 _J TPOMArduTbl IIOJAaBaJIOCh KPATKOBPCMCHHO.

i
,£|,2
K11 _ DTO MOBBIMIAET JIOJITOBEYHOCTh U Oe3ormac-
K21
K HOCTh paboThl oOopynoBanusi. Ha puc. 26.1
Y2 XE%' IIPUBELICHA JJIEKTPUYECKAs CXEMa, JTULLIEHHA

Puc. 26.1. VI3MeHéHHas anekTpuyeckass JTOT'0 HeEIOCTaTkKa. B maHHOU cxeMme Inpu
CXeMa NHEBMO3EKTPONPUBOAA K 3ajade 2.

Ha)kxaTuu KHonku «CTom» 3aMBIKAeTCsl KOH-

TakT K2.2, yepe3 anexkrpoMarHuT Y 1 nmpoTeKaeT TOK, pacpeAeuTeNb NepeKIoya-
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ercst B no3unuto 1. ITpu ornyckanum kHOonkHu KOHTakT K2.2 pa3meikaercs, Hanps-
YKEHUE C JJIEKTPOMAarHuTa CHUMaeTCsl.

JIns co3aHusl NEKTPUYECKOW CXEMbI ITHEBMOAJIEKTPOIIPUBOAA TPUMEHSIOT
TaK)K€ 3JIEKTpOHHBIE pene. [lo cBoeMy NpHUHIMIY JAEUCTBUS OHU AHAJIOTUYHBI
AIEKTPOMArHUTHBIM PEJE, HO BMECTO 3JIEKTPUYECKUX KOHTAKTOB HMEIOT 3JIECK-
TPOHHBIE (TPaH3UCTOPHBIC, TUPUCTOPHBIE MM CHUMUCTOPHBIC) KIIIOUHU. DJIEKTPOH-
HBIE peJie UMEIOT 00JIee BBICOKOE OBICTPOICUCTBUE U HAEKHOCTh IO CPABHEHUIO C
ANEKTPOMArHUTHBIMHU, HO KaK ITPAaBUJIO, MEHBIIIEE KOJIMYECTBO KOHTAKTOB.

[Ipu HEOOXOIMMOCTH peaan3alid BPEMEHHBIX UHTEPBAJIOB (HAalpUMeEp, Kak
B 3a7a4e 3) UCIOJB3YIOTCSl pesie BpeMeHU. Pesie BpeMeHu NpeacTaBisiioT coOoM
HECKOJIBKO 0O0Jiee CJIOYKHBIE AJIEKTPOHHBIE YCTPOMCTBAa M MOTYT paboTaTh B pas-
JUYHBIX PEXKUMAaX: 3a/IepikKKa BKIIOUECHHUS], 3a]Iep>KKa BBIKIIOYEHHS, OAHOBHOpPATOP
U T.II.

Ecnu tpedyeTcst ynpaBisiTh HECKOJIBKUMHU [IJIMHAPAMU 10 CI0KHOMY aJIro-
pUTMY, TO JJI1 CO3JaHUSI CHUCTEMbI YNPABIEHUS MCHOJB3YIOT MPOrpaMMHPYEMBIi
noruyeckuii koutpoiuiep (IJIK). TTJIK npencraBniser coboi CI0KHOE MHUKPOIIPO-
LIECCOPHOE YCTPOMCTBO, UMEIOIIEE HECKOIBKO JJOTMYECKUX BXOJO0B U BbIX0/10B. Ha
BXOJIbl KOHTPOJIJIEPA MOCTYNAIOT JIOTHYECKHUE AIEKTPUUECKUE CUTHAIIBI OT AAT4H-
KOB WK KHONOK. K BBIXOJ1aM KOHTpOJUIEpa MOAKIIOYAIOTCS JIEKTPOMAarHuThl pac-
npeaenuTeneii, pabourne oOMOTKH peJie, CUTHAJIbHBIC JIAMIIbI U JIPYTHE WCIIOTHHU-
TEJIbHBIE YCTPOMCTBA.

KoHntposnep oOpabatbiBaeT BXOJHBIE CUTHAJIBI IO 3aIaHHOMY aJITrOpUTMY H,
B COOTBETCTBUH C 33Jlayeil yIpaBJICHUs], BKIIFOUYAET WIIA BBIKIIOYAET HEOOXOANUMbBIE
BBIXO/IBI.

Anroputm pabotsl [IJIK onpenensiercss mporpaMMoi, 3anvcaHHON B €ro mna-
MsAThb. [Iporpamma cocraBiiseTcsl pyu NOMOIIM NEPCOHAIBHOTO KOMIBIOTEPA U 3a-
NUCBIBAETCS B MaMATh KOHTPOJUIEPA YEPE3 CIELHMAIBbHBIA KOMMYHUKAIIMOHHBIN

uHTEpeENicC.
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JIJist cocTaBiieHHs] TPOTPaMM HCTOJB3YIOTCSI HECKOJIBKO SI3BIKOB TPOTpaM-
muposanus 11JIK:

1. S3pik uHCTpYKIHH (STL) — HCIONB30BaHKE 3TOTO A3bIKa TPeOyeT 3HAHHUS
BHYTPEHHEH CTPYKTYpPhl KOHTPOJUIEpA U OCHOB MHKPOIIPOIICCCOPHOUN TEXHHKH.

2. SI3pik pyHKIMOHANBHBIX cxeM (FBD) — ucnosp3oBaHue 3TOro sI3bIKa Tpe-
OyeT 3HaHMs OCHOB IIU(POBOI NEKTPOHUKHU.

3. A3bik nectHruHBIX auarpamm (LAD) — TpeOyer 3HaHHS MPUHITUIIOB pa-
OOTBI AJIEKTPOMArHUTHBIX pele. J[pyroe Ha3zBaHWE ATOTO SI3bIKA — SI3BIK PEJICHO-
KoHTakTHBIX cxeM (PKC).

[Iporpamma Ha si3eike PKC npencraBisier coboii HaOOp BBIYMCIUTEIIBHBIX
nernovek (network). Kaxmas menouka (puc. 19) HaunHAeTCs OT BUPTYaIbHOH IIH-
Hbl tutanus (BILIT), coctout u3 Habopa HopMmanbHO-pa3oMKHYTHIX (10.0) u HOP-
MajbHO-3aMKHYTHIX (10.1) KOHTaKTOB M 3aKaHYMBAETCA BBIXOJHOW OOMOTKOM
(Q0.0). 3meck 10.0 u 10.1 — Homepa Bxo10B, a Q0.0 — HOMep BBIXOJ]a KOHTpPOJLIEpa.

Ecnu ot BUpTyanbHOW IMWHBI NMUATAHUS MPOXOAUT CHUTHAN (BUPTYaTbHBIHA
TOK) JI0 BBIXOJTHOM OOMOTKH, TO HAa COOTBETCTBYIOIIHMI BBIXOJI KOHTpOJUIEpa Moaa-
€TCsl HanpspKeHUE (OH yCTaHaBIMBAETCS B «1»).

HopmanbHO-pa30oMKHYTBIM KOHTAKT «3aMBIKAeTCS» B TOM Cilydae, €clid Ha
coorBercTBytommii  Bxoa IIJIK mnomaércs wHanpsoxkenne («1»). HopwmanbHo-
3aMKHYTBIA KOHTAKT — «Pa3MBbIKAETCsS», €CIM Ha cooTBeTcTBYyromnil Bxona IIJIK
noAaéTcs HanpspkeHue («1»).

Takum oOpa3omM, BO (pparmeHTe MporpamMmsbl, NpUBEAEHHOM Ha puc. 19, cur-
Hai Ha 0OMoTKy Q0.0 mpoxoauT B TOM ciydae, korna Ha Bxonae 10.0 ects Hamps-
»kenue (koHTakT 10.0 3ambikaercs), a Ha Bxoje 10.1 nanpspkenus Het (10.1=0). B
9TOM citydae KOHTaKT 10.1 HaXoAUTCS B KICXOAHOM COCTOSTHUH, T.€. 3aMKHYT.

KoHTakThl MOTYT 0003Ha4YaThCs TAK)KEe 10 HOMEpaM BeIx0A0B (OykBoit Q). B
ATOM CJIy4ae HOPMAaJIbHO-PA30MKHYTBIA KOHTAKT 3aMBIKAETCS, €CITU COOTBETCTBY-

IOIIHUM BBIXOJ yCTAHOBJIEH B «1».
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Network 1 Ecth Takke OOMOTKHM M KOHTAKThI, 0003HAYaecMEbIe
10.0 10.1 Q0.0 oyksoii M (M0.0, MO.1, M1.0 u T.1.). Takue 0OMOTKH
H / |—< > MOXHO TIPEACTaBUTh KaK padboune OOMOTKH «BHYTPEH-

Puc. 27. ®parmeHT npo- HUX» pPEJIE KOHTPOJUIEPA, KOHTAKTHI KOTOPBIX IEPEKIIIO-
rpamMbl  (BblYUCAUTENbHASNA

Leroyka) Ha sibike LAD. YaroTCs MPU MPOXOXKJIEHUU HAa OOMOTKY CUTHajla OT BUP-
TyaJbHON NIMHBI TUTAHUS.

Paccmorpum npumep npumenenus [IJIK nns peanuzaunu 3amaun 2. B nan-
HOM CJIy4ae MpUBOJ OYJIET COCTOSITh U3 AJIEKTPUUECKOM U MHEBMATUYECKOMN yacTen
Y YIPaBJISIONIeH porpamMMmel (puc. 28).

B uCX0IHOM COCTOSIHMM IITOK HUIMHAPA BTAHYT, KHONKH «lIyck» un «Crom»
OTXKATBHL.

Hanpspoxkenue Ha Bxonbl 10.0 u 10.1 He mocTynaer, COOTBETCTBEHHO B BBbI-
yucauteabHol 1ienmouke Network 1 xonrtakter 10.0 u 10.1 pa3oMKHYTHI, clie0Ba-
TeJIbHO curHaji Ha ooMoTKy M0.0 He mocTynaer.

B 10 ke Bpewms, npu oTkatoi kHotke «Ctom» moctymnaeT «1» Ha Bxox 10.2,
coorBeTcTBeHHO KOHTAKT 10.2 B mienouke Network 1 zamknyT (a B nenouke Net-
work 3 - pa3oMKHYT).

Kpome Toro, mpu BTSIHYTOM IITOKE Ha)KaT poiuk gatyuka {1, cooTBet-

CTBEHHO 3aMKHYT KoHTakT 10.3 B mermouke Network 2.
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Puc. 28. CxeMa NHEBMO3/1EKTPMYECKOro NpMBOAA K 3agave 2 €
YCTPOWCTBOM YyrnpaBneHns Ha ocHose /K.

[Ipu Haxxatun ogHou M3 KHOMOK «Ilyck», «1» moctymaer Ha Bxoxa 10.0 nnmu
10.1, 3ambIKaeTCsl OMH U3 COOTBETCTBYIONIMX KOHTAKTOB B 1emnouke Network 1 u
Ha 00MoTKy M0.0 noctynaet currain no nenu: BILIT - 10.0 unu 10.1 - 10.2 — MO.0.

[Tpu sTom 3ambikaercst koHTakT M0.0 B memouke Network 1 u craBut 00-
mMotky MO0.0 Ha camo6okupoBky. B Network 2 M0.0 Taxxe 3aMbIKaeTCsl, IO3TOMY
nocrymnaet curHain Ha ooMotky Q0.0 (10.3 3amkuyT, T.K. HaxkaT poyuk JI1). Ha BbI-
xone Q0.0 koHTposIepa MOSBIAETCS HAMPSHKEHHE, BKITFOYACTCS SJICKTPOMArHHUT
Y2, pactipenenurtens P1 nepexitoyaeTcss B MO3UIINIO 2, MITOK UJIMHAPA BIIBUTa-
eTcsl.

[Ipy nOCTHMXEHUH IITOKOM KPailHEro BBITSIHYTOTO MOJIOXKEHUS, 3aMbIKAETCS
KOHTaKT fgatuuka J[2, moctymaer Hanpspkenue Ha Bxon 10.4, u B Network 3 kon-
takT 10.4 3ambikaetcs. [Ipu sTom curnan npoxoaut Ha ooMoTky QO0.1, Ha coOTBeET-
CTBYIOLIEM BBIXOJ€ KOHTPOJUIEpA MOSIBISETCS HANPSDKEHUE M BKIIOYAETCS JIEK-

Tpomaruut Y 1. Pactipenenurens P1 nepexmtouaercs B no3uiuio 1 (Y2 BeIKIIOYEH,
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T.K. TIPY BBIJIBIDKCHUH IITOKA Pa3MBIKAETCsl KOHTAKT J1), ITOK UIWHIpPA BTSTH-
BaeTCH.

Korga mrok BrsHyT, KOHTakT /{1 — 3amknyTt, /12 — pasomknHyT. CooTBET-
creerHo 10.3 B Network 2 3amknyT, 10.4 B Network 3 — pazomkayT. CHOBa BKITIO-
gaeTcsa Y2, a Y1 - BeikimroueH. IlItox nunuHapa BeiBUraercs. TakuM oOpaszom,
HITOK LIMJIMHJpa OyAeT coBepIIaTh BO3BPATHO-MIOCTYNATEIbHBIC TBUKEHUS.

[Tpu Hakatnm kHOMKH «CTOMm» €€ KOHTAKT Pa3MbIKACTCS, HANpPsDKCHHE Ha
BxoJ 10.2 e mocrymaer, koutakt 10.2 B Network 1 pasmbikaercs, a B Network 3 —
3ambikaercs. [Ipu stom oomotka MO.0 otkmrouaercs, pacnpenenurens P1 mepe-
KITFOUAeTCS B IMO3HIIHIO 1, CXeMa BO3BPAIIACTCsl B UCXOTHOE COCTOSHUE.

Crnenyer OTMETUTh, UTO IOMUMO KOHTAaKTOB U OOMOTOK, si3bIk LAD conep-
KUT €I MENBIN P 0JI0KOB, MO3BOJISIONINX PEATH30BLIBATH BBIICPIKKY BPEMCHH,
MOJACUET KOJIMYECTBA COOBITUH M MHOXKECTBO Apyrux GyHKUuHA. BaxkHbiM mpe-
umytectBoM [UJIK sBisiercst Takke BO3MOKHOCTh U3MEHEHHSI allTOpUTMa pabOThI
TOJIBKO 33 CUET M3MEHEHUS MPOTPaMMBbI, 0€3 M3MEHEHUS DJICKTPUICCKUX U ITHEB-
MAaTHYECKUX COCIUHECHUMU.

OpnHako, TIpu BBIOOpE BapWaHTa MOCTPOSHUS YCTPOWCTBA YIPABIICHHSI Cie-
JyeT B MEPBYIO OYEPE/Ib OPUEHTUPOBATHCS HA TPEOOBAHUS TEXHUKU 0€30TMIaCHOCTH,
YCIIOBUSI OKPY>KaIOIIEH Cpellbl U CTOMMOCTh YCTPOMCTB JJISi CO3/IaHUS CHUCTEMbI

yYIPaBJICHHUS.

Pacuet u BIOOp mapaMeTpOB MHEBMOJIMHUHN

Bo3ayxonpoBoasl mpeHa3HAUYCHBI JJ1s TIepeaayu SHEPTUM CKATOrO BO3AYyXa OT
KOMIIpeccopa K MECTy MOTPEOJICHUSI U MEXKAY PA3IMUHBIMU 3JIEMEHTAMH IMTHEBMa-
THUYECKOTO ITPUBOJIA.

BaxxHoil XapaKTEpUCTUKON BO3yXONMpPOBOJA SBISETCS BEIUYMHA TOTEPh
SHEPTUM MPHU TPAHCIIOPTUPOBAHUHU CKATOTO BO3AYyXA U B IIEPBYIO OUEPEAb OTEPH

Ha TTHCBMATHUYCCKOC COIIPOTUBJICHHC. BO3IIYXOHpOBOZ[ JOJIDKCH oOecrneynBaTh

51



MPOXO0XKAECHHE HEOOXOJUMOTO KOJIMYECTBA CKATOTO BO3/yXa MPU BO3MOXKHO Ma-
Joi motepe AapieHus. O0mas moTepsl JaBJIeHUsS OT KOMIIpeccopa a0 HOoTpeOu-
TeJsl He ToJbKHA mpeBbimath 5S—10% BennunHbl paboyero aaBiaeHus. JTta oomas

moreps » Ap; PaBHAa CyMME THIPABIMYECKHX CONPOTHBICHHH MPAMBIX Y4acTKOB

BO3AYXOIIPpOBOAd W MCCTHBIX COHpOTI/IBJ'ICHI/Iﬁ (I/ISI‘I/I6OB, ITIOBOPOTOB, KJIAaIlaHOB,

pPEryJIMpyoMuUX YCTPOICTB U T. I.).

Ap=>Y Ap,, +D_Ap,
PacyeT mapaMeTpoB MHEBMOMATHCTPAJIEi

Pacuer nHeBMOMAarucTpaiu CBOJUTCS K OMPENEICHUIO JUAaMETPA €ro y4acT-
KOB.

BHYTpCHHHﬁ AUaAMCTP ITHCBMOMArucTpalin OIIPCACIISACTCA BBIPAKCHUCM

d- | 4G
”.Vﬁ(li’ ‘p

rie G — maccoBbIf pacxo] Bo3ayxa, Kr/c;

Vios - CKOPOCTB CXKaTOI0 BO3yXa, M/C;

P - IIOTHOCTH BO3/yXa IPH JaBJICHUN B BO3AYXOIPOBOJIE, KI/M3.

[Ipu pacuere auamerpa MHEBMOMATrUCTPaId HEOOXOAUMO UCXOAUTH U3 MaK-
CUMAJIbHOW BEJIMYMHBI PACX0/a.

PeasnibHast ckopocTh BO3/lyXa B BO3JYXOMPOBOJAX 3aBUCUT OT MHOTHUX (pak-
TOPOB, B TOM YHCJIE€ OT Pa3MEPOB U HA3HAYEHUS BO31yXOIpPOBO/IA.

B maructpanbHbIX BO3AYXOMPOBOAAX B 3aBUCUMOCTHU OT UX MPOTSKEHHOCTH,
pabouero naBlIeHUs M pacxoia BO3/lyXa, 3aTpaT Ha YKIaJAKy U SKCILTyaTaluio CKO-
pOCTh BO3AyXa MpUHUMAETCS oT 6 no 12 m/c. JIyis npeanpusiTiii ¢ OTHOCUTEIIBHO
MaJiol MPOTSKEHHOCThIO Maructpanie (10 300 M) npu naBieHur Bo3ayxa o 6 - 7

0ap ckopocth npuHuMaercsa 10 - 12 m/c.
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JIJIsi HAmOPHBIX, BBIXJIOMHBIX WU JPYTUX TPYOOIPOBOMOB, COCTHHSIIONTNX
AJIEMEHTHI MTHEBMATHUYECKOTO MPUBO/IA, PEKOMEHIyEMbIE MaKCUMaIbHbIE CKOPOCTH
JBIDKCHUST BO3TyXa COCTaBIAIOT 16 - 40 M/c ipu naBnenusx 1 - 10 6ap. Menbiue
3HAYEHUSI CKOPOCTU MPUHUMAIOT MPU BBICOKUX Pa00OUMX JABJICHUSX.

YMeHbIIIeHHe CKOPOCTH BO3AyXa MPH TeX K€ BEJIWYHMHAX PACXOJ0B MOXKET
MPUBECTH K YBEIWUYECHUIO MTPOXOIHBIX CEUCHHUI BO3YyXOMPOBOJIOB U ITHEBMATHYE-
CKOU armaparypbl 1 HEONPABJAHHOMY YBEIIMUCHHUIO pa3MEpPOB U BeCa BCETO IMHEB-
MaTHYECKOTO MPHUBO/IA.

OpuEHTUPOBOYHO MOKHO OMPEACTUTH JUAMETP MMHEBMOMArUCTpaId MO HO-
morpamme (puc. 29) pekomenayemoit ¢pupmoit «Camozzi Pneumaticy. Io 3aman-
HBIM 3HAQUCHHSAM JJIMHBI TPYyOOIpoBOJa M TpeOyeMOMYy pacxoay OTKJIAIbIBAFOTCS
TOYKHU Ha MIKaJaX «JJIMHa TpyOorpoBoaa» U «pacxoa». [lanee mpoBoauTcs mpsimast
JIMHUS Yyepe3 MOJyYEHHbIE TOUKH JI0 €€ NepecedeHust ¢ npsiMoi «Ay». Takke 1o 3a-
JTAaHHBIM 3HAYCHMSIM JaBJICHUSI Ha BXOJI€ B MHEBMOMArucTpalib U >KEJIAEMOMY Ia-
JICHUIO JIABJICHUS Ha 9TOM YYaCTKE OTKJIQJbIBAIOTCS TOUKH Ha MIKAJIAX «JIaBJICHHUE)
U «majieHue aaBieHus». [IpoBoauTcs npsiMas JIMHUS Yepe3 MOTyUYeHHbIE TOUKHU J10
ee nepecedeHus ¢ npsimor «By». Uepes Touku Ha npsiMon «A» u «b» npoBoauTcs
npsMas JIMHUS U Ha IIKaje «BHYTPEHHUW IHaMETp» OIpeeiseM BHYTPEHHUM

TuaMeTp TpyOoIpoBo/ia U IPUCOCTUHEHNE.
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Pucynok 29 — Homorpamma uisi ompeneieHHs: BHYTPEHHETO IHMaMeTpa Maru-

CTpaJIBHOTO TPYOOIIPOBOIA.

OHpCI[CJ'II/ITB OPUCHTHUPOBOYHO AUAMCTP ITHCBMOJIMHHUHU IIPUBOJA MOKHO IIO

pacxoaHo-TiepenaaHor xapakrepuctuke (puc.30) pexomenmoBanHoi «Camozzi

Pneumaticy.
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Pucynox 30 — PacxogHo — mepemnagHas XxapakTepucTHKa THOKOTO TPyOOIIpOBOIa.

MarepuaJj BO31yXONPOBOIOB U COeINHEHMHH.

B 3aBucuMocTH OT Ha3Ha4YeHHs] U Pa3MEPOB BO31YXONPOBOJIBI MOTYT OBITh
KECTKUMH WA THOKUMU.

['nOkue BO3ayXONpoBObl MPUMEHSIOT B TEX CIIy4asX, KOrJa HY>KHO IMOJBe-
CTH C)KaTbIil BO3yX K MHEBMAaTHYECKUM yCTPOICTBaM, 3aKpEIUICHHBIM Ha y3JaxX |
MEXaHU3MaX, UMEIOIIHUX OTHOCHUTEIbHOE NEpPEMEIICHHe, WM KOrjJa OJMH KOHEIl
MOJKET TMOJACOCAMHATHCS K pasHbIM morpedurensM. ['mOkue BO31yXONPOBOABI
ya00OHee Ji1 MOHTa)ka, 0COOCHHO B TPYIHOJOCTYITHBIX MECTaX.

B kauecTBe jKeCTKMX BO3AYXOIPOBOAOB MPUMEHSIOTCS TPYOBl U3 YEPHBIX U
[BETHBIX METAJUIOB, a TaKkXe U3 Iiactmacc. s BO3AyXOMpPOBOJOB HEOOJBIINX
JMaMeTPOB OOBIYHO HCIIONB3YIOT MEIHBIE W JAaTyHHblE (10 25 MM), a Takke
HeltoHoBbIe (0 D15 Mm) TpyOs! / /. [IpuMeHSIFOTCS TakKe TPYObl U3 aTFOMHHHC-

BbIX CIIJIaBOB M CTaJIH.
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J7i1 BO3yXOMpPOBOOB OOJIBIINX AUAMETPOB HUCIIONIB3YIOTCSA CTaNbHbBIE TPY-
Obl, pexe (mpu auamerpax cBbimie 150 MM) - uyryHHble. CTaJIbHbIE U YyT'YHHBIE
TPYOBI TOJKHBI ObITh CHA0KEHBI OKPBITUEM, CTOMKHUM K BO3JEHCTBUIO KOPPO3UU
(oMeHEeHne, CMOJIbI, TJAKOKPACOYHBIE MOKPBITHS U T. 1.).

TpyObl U3 IBETHBIX METAJIIOB HE TPEOYIOT CIIELUATIbHBIX OKPHITHIA MPOTHUB
KOPPO3UH U JIETKO THYTCSA. DTO 00JerdyaeT uX MOHTaX, OJIHAKO CTOUMOCTb UX IO-
BBIIIAETCS.

B xayectBe rHOKHMX BO31yXOIPOBOJIOB IPUMEHSIOT MACIOCTONKNE PE3UHOT-
KAHEBbIE IIJAHTH (pyKaBa), HEUJIOHOBBIE, MOJMAITUICHOBBIE, MOJUYPETAHOBBIE U
MOJIUXJIOPBUHUIIOBBIE TPYOKHU. JIOCTOMHCTBOM TMOKHX BO3YyXOIIPOBOJIOB U3 CHH-
TETUYECKUX MATEPUAJIOB SIBJIIETCS UX BBICOKAs CTOMKOCTH IIPOTUB KOPPO3HUH, BO3-
JEUCTBUS Macesl M JIPYyTUX BEIIECTB, MPUCYTCTBYIOIIMX B CXATOM BO3AYXE; OHU
PEXKYTCS HOXKOM, UTO IO3BOJIIET M30€raTh MOMAJaHUs B BO3AYXOIPOBOJ MEJIKOU
METaJUINYECKON CTPYKKH.

[Ipu coenuHeHHH TPYOOIPOBOIOB C IMHEBMOANNAPATYPOH HEOOXOAMMO
o0ecrieunBaTh UX MOJHYIO T€PMETUYHOCTh. Y TEUKH CKATOr0 BO3yXa YBEIMUMBA-
I0T HEPronoTpedIeHne MHEBMOCUCTEMbBI, MOTYT HapylaTh LUK pabOThl JIEMEH-
TOB MHEBMOOOOPYAOBaHUs, a TaKXKe MPHUBOJAT K MEperpy3kaM (QuIbTPOB U OCY-
mmTened. OnbIT AKCIUTyaTallM MHEBMOCUCTEM MOKa3biBaeT, 4to 30% sHepromo-

TEPb MIPUXOAUTCA UMCHHO Ha INIOXHUC COCINMHCHH.

ITneBMopacnpeneauTeu

[THeBMOpacnpeaenuTean BbIOUPAIOT, UCXOAS U3 TPEOYEMBIX CXEMbI UCIIOJIHE-
HUs, BUJA YIIPABJICHUS, MPOMYCKHOM CITOCOOHOCTH, JAuara3oHa U3MEHEHUs J1aB-
JIEHUs, CKOPOCTHU TEepeKItoueHus. BaxkeH U BHIOOP KOHCTPYKIUM, TaK KaK OT
Hee B OOJIBIION CTETEHM 3aBUCSAT HE TOJBKO BBINMICTICPEUUCIICHHBIE XapaKTepH-
CTUKH, HO U HAAECKHOCTb, JIOJTOBEYHOCTb, UYBCTBUTEIBHOCTh K BO3JIEHCTBUIO

TEeMIIepaTyphl, 3arpA3HEHUN U APYTUX (AKTOPOB B MPOIIECCE IKCIITyaTaIlUH.
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Bri0op THnA pacnpenenTeJbHOIO 3J1eMEeHTA

[Ipu BeIOOpE MHEBMOpACTPEACIUTENS HEOOXOUMO TPOAHATU3UPOBATH MPUBE-
JICHHBIC HUKE MPEUMYILECTBA U HEAOCTATKU KaKJIOTO THUIIA PACHPEIECITUTEIHLHOTO
AJIEMEHTAa TPUMEHUTEIBHO K OCOOCHHOCTSM W YCJIOBHUAM padOThl JTaHHOTO
IMHEBMATUYECKOTO IIPUBO/IA.

[THeBMOpacpeACIUTENIN ¢ MUIMHAPUUYECKUM 30J0THUKOM (puc. 31,a) nmeror
CIEIYIOIIHUE MPEUMYILECTBA MEPE] IPYTUMU TUIIAMU:

- TaK KaK 30JIOTHHUK pa3rpyKeH, TpeOyeTcs HeOOJbIoe yCHIHE IS Iepe-
KJIFOYeHUS (B KOHCTPYKUMSIX 0€3 2JIAaCTUYHBIX YIJIOTHEHUN WJIM Ha TJIaBaIOIIUX
KOJIbIIaX). DTO MO3BOJISIET MPUMEHSITh UX C PA3UYHBIMU BUIAAMH yIPaBJICHUS U
KCIIOJIb30BaTh IS THEBMATUYECKOTO YIPABJICHUA HU3KOE JABJICHHUE IMOPSIKA
0,7 - 1,4 atm;

- MPOCTOTa KOHCTPYKIIMM - OJIHA MMOJIBM)KHAS JIeTaNIb (HE CUMTasl YIJIOTHEHUN);

- YUCJIO IBOWHBIX X0J0B B MUHYTY 10 250—600.

Cpok city>k0bl 3aBUCUT OT Crloco0a YIUIOTHEHUSI U COCTAaBJIACT: JJIsSl pacnpeie-
JIUTEJICU C MMPUTEPTHIM 30JIOTHUKOM - 110 20-10° IBOMHBIX XOMOB; A KOHCTpPYK-
Ui C IUIABAIOIIMMK KOJbIAMH - 10 (3—4)-10° IBOMHBIX XOHOB; ISl KOHCTPYK-
UHA ¢ MamXeTaMu - J0 2-10° TBOMHBIX XOJIOB; JJII KOHCTPYKIHMH C KOJIbIIAMH

OOBIYHOUM TOYHOCTHU - A0 5-10° ABOMHBIX XOIOB.
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Pucynox 31 — KoHcTpyKIus mHeBMOpacIpeienuTenei:

a — ¢ IWJIMHAPHUIIECKUM 30JJ0THUKOM Ha IJaBAIOIIMX KOJIBLAX U C MYTEBBIM yIpaBieHUEM; O —
KJIanaHHbIl THNA B76-2 ¢ 0IHOCTOPOHHUM ITHEBMOYIIpaBJIeHHEM; B - Tunia B71-1c miockum no-
BOPOTHBIM 30JIOTHUKOM; T — Tura B64-2 ¢ MIocKkuM mocTynaTeabHO MepeMENIarouMes 30J10T-

HUKOM U OJHOCTOPOHHUM ITHECBMOJJICKTPUUCCKUM YIIPABJIICHUCM.

K HemocraTkam mHEBMOpAacmpeAenuTene ¢ HMHIMHAPUYIECKUM 30J0THHUKOM
CJIEIyeT OTHECTH OTHOCUTENBHO OOJBIION X0/ 30J0THUKA (OCOOEHHO MJisi TPEXIIO-
3UIIMOHHBIX PACTIPECIIUTENICH) BHICOKYI0 YHCTOTY OOpabOTKH pabouux MOBEPX-

HOCTEH U BBICOKHE Tp€6OBaHI/I$I K TOYHOCTH W MATCpHally PC3MHOBLIX YIIJIOTHC-
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HUH, MTOABEPKEHHBIX W3HOCY U Pa3PyLICHUIO NPU BO3ACUCTBUM 3arpsi3HEHUU U
MpU MEPECEUCHUU KPOMOK.

Knanmanuesie mHeBMOpacnpeaenutenu (puc.31,0) uMErOT cleayrolue Mpe-
MMYIIIECTBA Mepe IPYTrUMU TUTIAMU:

- MaJIbld XOJ pacipeieIuTeILHOTO 3JIEMEHTA, BCIEICTBUE YErO0 OHU MOTYT 00-
JagaTh BEICOKUM ObIcTpoeicTBUEeM (110 1200 1BOMHBIX XOJI0B B MUHYTY);

- POCTOTA KOHCTPYKIUU JJI IBYX- U TPEXJIMHEHHBIX pacipeneauTenei;

- BO3MOKHOCTh pab0OTaTh B OTHOCUTEIBHO TSIKENIBIX YCIOBHUSX - BUOpaluu,
3arpsiI3HEHHOCTH CKaTOro BO3JyXa U T. [I.;

- HEBBICOKHE YMCTOTA U TOUHOCTh U3TOTOBJICHHUS;

- IPUTOAHOCTH JJISI BCEro Juana3oHa padouux JaBJICHHM U pacxoll0B BO3MIY-
Xa, MPUMEHSEMBIX B THEBMATHYECKOM IIPUBO/JIC;

- OTHOCHUTEIBHO HEOOJIBIIINE 3aTPAThl HA PEMOHT M 3KCIUTYaTaIHIO;

- CPOK.CITY>KOBI JocTUTaeT (3—5)-10° IBOMHBIX XOO0B;

HenocraTku kiianaHHBIX THEBMOPACIIPEICIIUTEICH

- 3HAYUTEJIbHBIC YCUJIUS TEPEKIIOUCHUS OTPAHUYUBAIOT UX MPUMEHEHHUE B
CXeMax C HU3KMMHM YIPaBIISIIOIUMHU JTaBICHUSIMHU 0€3 YCUIUTENEH; M0 TOU Ke
NpUYMHE PYYHOE U JIEKTPOMArHUTHOE yIpaBieHUe it OONBIIMHCTBA pacrpe-
JeuTeNel KIarnaHHoTo THUTA ¢ YCIOBHBIMH IIpoxoaamMu Oosiee 16 MM Hereneco-
o0Opa3Ho;

- MEPENyCK CKAaTOT0 BO3JyXa B HEKOTOPBIX KOHCTPYKIUSAX MPH MEPEKITIOUE-
HUU pacipeieuTeIbHOTO AIEMEHTA;

- CJIOJKHOCTb KOHCTPYKIMU TPCXITO3UIMOHHBIX KJIAITAHHBIX pacnpenennTeneﬁ.

[TaeBMOpacIpeaeanuTeNn ¢ MIIOCKUM 30J0THHKOM (puc.31,B) U T')) HMEIOT Clle-
IYIOIINE MPEUMYIIECTBA MEPE] IPYTHMH TUITAMH:
- CIIOCOOHOCTH KOMIICHCHPOBATh M3HOC PabOYMX MOBEPXHOCTEH 3a CYET ca-

MOTIIPUTUPKH;
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- MCHbIIad YYBCTBUTCJIIBHOCTb K 3arpA3HCHHAM, UYCM Y pacnpenenHTeneﬁ C
MUINHAPHUYICCKUM 30JIOTHUKOM Ha PE3MHOBBLIX YIINIOTHCHMAX. OCTpBIe KpOMKH

30JIOTHUKA CYUIIAIOT C MTOBEPXHOCTH IIUTHI TPSI3b U JaXKe JIeI;
- POCTOTA KOHCTPYKIIUH, YUCIIO TBOMHBIX X010B B MUHYTY 110 250—600;

- IPU HU3TOTOBJICHUM 30JI0THUKA U3 CUHTETHMUECKUX MaTEpUAJIOB THUIA Te-
(GJI0H CPOK CYKOBI MOXKET JTOCTUTATh 20-10° IBOMHBIX XOJIOB.

HenocraTku mHEBMOpacnpeaeauTenei ¢ IIOCKUM 30JI0THUKOM:

- OTHOCHUTEJIBHO OOJIBIION XOJI pacHpeAeIMTENbHOr0 3JIEMEHTa A 00Jb-
IMIMHCTBA KOHCTPYKIUA;

- OTHOCHUTEJILHO OOJIBILIOE YCUITUE JJIS IEPEKITIOYEHUS, YTO YCIOXKHSAET PYUHOE,
MEXaHUYECKOE U 3JIEKTPOMArHUTHOE YIIPABJICHUE;

- KaK IIPaBHJIO, HEIIPUEMIIEMBI JIIsl OOJNBIIUX MPOXOAHBIX ceueHuil (Dy 60-
aee 25 Mm);

TpeOyIOT IPUMEHEHNSI BBICOKOKAUECTBEHHBIX MAaTepHUajOB, BBICOKOW TOYHO-
CTU U YUCTOTHI pab0OYMX OBEPXHOCTEN OCHOBHBIX JIETAJICH;

CJI0’KHOCTb PEMOHTA.

[IpucoenunurtenpbHas pe3b0a B BBIXJIONHBIX OTBEPCTUSX IMHEBMOpAacIpese-
JIMTEJIS TO3BOJISIET IPUMEHSTh TIIYIIUTENHN U Jpoccenn 0e3 00paTHOro KiarnaHa.

CrnenyeTr OTMETUTD, YTO I PETYIMPOBAHUS CKOPOCTH X0O/a MOPIIHS THEBMA-
TUYECKOTO LWIMHAPA, APOCCENIb HE PEKOMEHAYETCS yCTAHABIMBATH HAa BBIXJIOI-
HOI JIMHUM TIOCJIE PACHPENENIUTENS C MIIOCKUM 30JI0THUKOM, TaK Kak Mpu 0O0Jb-
LIOM IIOJIIOPE B BBIXJOMHOMW MOJOCTH MOXET MPOU30MTH OTPBIB 30JI0THUKA OT
TITUTHI.

Kak BHUJIHO M3 CKa3aHHOIO, KaXJbId M3 THIOB PaCHpPENeNIUTEIbHOIO 3Je-
MEHTa MPHU COOTBETCTBYIOIIMX YCJIOBHSX 00JIajlaeT H3BECTHBIMH IpEUMYIIle-
CTBaMH TepeJl IPYruMH, YeM U OOBICHSETCS HMIMPOKOE MPUMEHEHUE BCEX Iepe-

YUCJICHHBIX TUIIOB B COBPECMCHHBIX KOHCTPYKIHAX HHCBMOpaCHpeHeHHTeHeﬁ.
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Hampumep, kiianmaHHble THEBMOpPACHpEISIUTeN Onaromaps HeTpeboBaTemb-
HOCTH K CTEICHH OYMCTKHM BO3JyXa W BBICOKOW HAJCKHOCTH TPUMEHSIOTCS B
MTHEBMATHUYECKUX MPHUBOJAX Ky3HEUHO-TIPECCOBBIX MAIlIMH, a TaKXe B MTHEBMATH-
YECKHUX MPUBOJAAX MAIIWH TSI CAMBIX MaJIbIX U CAMBIX OOJBIINX YCIOBHBIX MPO-
x0/10B (3 - 8 MM u GoJiee 25 MM); MTOBOPOTHBIM 30JIOTHUK MOJYYUII CAMOE IIUPO-
KO€ NMPUMEHEHUE B MPOCTBHIX M HAJISKHBIX KOHCTPYKIHSIX KPaHOB C PYYHBIM
YIPABJICHUEM; PACTIPEICTUTENN C IMIMHIPHUYCCKUM 30JIOTHUKOM BCIIEACTBUE HX
MIPOCTOTHI, MAaJbIX YCHUJIUH YIpPaBICHUS, BBHICOKMX BO3MOXXHOCTEH YHU(DUKAIMN

INPUMCHAIOTCA B IpUBOJAX C HEBBLICOKOH OUKINYHOCTBIO U T.A.

Br10op Buaa ynpasiieHus.

Bun ympaienus onpenensiercss mpu pa3paboTKe MPUHIIMIUATBHON CXEMBbI
npuBojaa. [Ipu 3ToOM ydUTHIBaOTCS TpeOOBaHUS K HAJACKHOCTH MTPUBOIA M MaIlTH-
HBI B 1I€JI0OM, B3PBIBO- U M10KAPOOE30MaCHOCTb, OBICTPOACHCTBHUE U JIP.

[TneBMaTHueckoe ympaBieHUWE TIO/Jauei JaBJICHHS SBJISieTCS Haubosee
HaJC)KHBIM BHIAOM YIIPABJICHHS JJIS TSOKEIBIX YCIOBHM pabOThI (B3phIBOOTAC-
HOCTH, TIOBBIIIEHHOW BIQXHOCTH M 3arpsi3HEHHOCTH aTMOC(hEpPBhI, BHICOKONM TEM-
nepaTyphsl U T. A.). OgHaKo repeaaya ynpapisiomero curaaia oosee uem Ha 20 m
JUTSI TTHEBMATUUYECKOTO yIPaBICHHUS HE PEKOMEHIYETCS BCJICICTBUE CHIKCHHUSI
OBICTPOICHCTBUS M YBEIIMUCHUS Pacxo/ia BO3yxa Ha ynpasieHue. [IlneBmaTuue-
CKOE€ yMIpaBiIeHHE COpPOCOM MABJICHUS HE PEKOMEHAYETCS MPUMEHATH TPH
paccrosiausix 6osee 0,6 - 2,4 M (B 3aBUCUMOCTH OT KOHCTPYKIIMU PACIIPEaCITATEIIS
u nuamerpa TpybompoBoaa). K Tomy ke HameXHOCTh CHCTEMBI MPHU yIpaBlie-
HUU COPOCOM JaBJICHUS HIDKE, YeM MPHU yIIPABICHUH TOa4CH JaBIICHMUS.

[THeBMOpacpeAeIUTEeNIN C SJIECKTPOMAarHUTHBIM M 3JIEKTPOITHEBMATHYECKUM

YHOPaBJICHUCM HPUMCHAKOTCA B ClIydasaAX, KOraa HGOGXOI[I/IMO nepcaaTrb yrpan-

61



JSIONTUNA CUTHAJ Ha OOJBIINE PACCTOSHUS WU TIPU COBMECTHOH paboTe 3JeK-
TPUYECKON Y THEBMATHYECKOW CHCTEM MAILIHBI.

OpHEeHTUPOBOYHBIE 3HAUCHUSI BPEMEHU MEPEKIIOUECHUS JIsl PA3TUYHBIX BUOB
yIpaBJICHUS CIICTYIONINE:

pyudHoe ympasienue - 0,2 - 0,3 c;

anexkTpomarautHoe ynpasiaenue — 0,03 - 0,1 c;

anekTpomHeBMaTuueckoe ymnpasienue — 0,03 - 0,15 ¢;

nHeBMaTudeckoe ynpasiaenue — 0,05 - 0,1 c.

Bpewmsi cpabaThiBaHMs YBEJIMYMBAETCA C YBEIMYEHUEM pPa3MEpOB IMTHEBMO-
pacrpenenauTes, BEIUYUHBI X0Ja U yCUIIUS MTEPEKITIOYCHHUS.

[Ipu BbIOOpE ONTUMATIBHON BEIMYMHBI JABJIEHUSI B CUCTEME YIIPABJICHUS Clie-
JIyeT YYUTHIBATH, UTO €r0 YBEIMYECHUE YMEHbIIAET BPEMs 3al0JIHEHUS YIIpaB-
JAIOIIEN TOJOCTH, HO YBEJINYNUBAET BPEMs OIIOPOKHEHUSA €€.

Bpems nepexmnroueHust pacrpenenuresiel ¢ MEXaHUYEeCKUM YIIPAaBICHUEM 3a-
BUCUT OT IPO(HIIA YIIPaABISIOMIET0 KyJlauyKa U CKOPOCTH €ro MepeMelieHus;

s yBenuyeHus: ObICTPOJAECUCTBHUS CUCTEMbBI TUIIOTHI IOJDKHBI pacnoyiararh-
Cs BO3MOXKHO OJiMKe K TIJaBHOMY MHeBMopacnpenenurento. [Ipu Oonbiioit
JUIMHE TPyOONpPOBOJOB, MUTAIOIIMX MHUJIOTHI, BPEMs MEpeAadyd yIpaBisIOIIEro
CUTHaJa MOKHO YMEHBIIUTH MYyTEM YCTAHOBKH HEOOIBIION €MKOCTH B JIMHUH
nUTaHus nuioTa. PasMepsl eMKOCTH BBIOMPAIOTCS B 3aBUCUMOCTH OT pa3Mme-

POB pacinpCaACInuTEIdA, BEJIUYHNHBI XO04a WU YIIPABJIAIOMICTO JaBJICHUS.

Br100p yCJI0BHOTO NPOX0/1a MHEBMOPACIIPeIeTUTEes.

B nmHeBMaTnyeckux MpuBOJax OOIIEro MpUMEHEHHUs (Hampumep, JUIsl 3aKH-
Ma, TPaHCIOPTUPOBAHUS, 3arpy3Ku U Ap.), KOr/aa Bpemsi cpabaTbIBaHUS BO31yXO-
pacrpenenuTens HE PETJIAMEHTHUPYETCS WM KOrJa OHO CYLIECTBEHHO MEHBIIE

BPEMEHU MEPEMEIICHUSI UCIIOJHUTENBHOTO OpraHa, YCJIOBHBIN MPOXOJ pacipeie-
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JUTENSI MOXKHO BBIOWPATh, HCXOMS JIUIIh U3 CTATUYECKON MPOITYCKHON CITOCOOHO-
CTHU paclpeeIUTENsl, YKA3aHHOM B TEXHUYECKON XapaKTEPUCTHUKE.

YacTo uzroroButenu nueBmopacnpenenuteneit (Camozzi Pneumatic) B TexHuue-
CKHX XapaKTEPUCTHKAX MCIOJIB3YIOT TOHITHE HOPMAITLHOTO 0OBEMHOTO pacxoia —
00BEMHBIN pacxoj] BO3/lyXa uepe3 MHeBMOoanmnapar npy yCcJIOBHH, UTO JaBJICHUE HA
ero Bxojie paBHO 6 Gap, a Ha BbIXoe — 5 0ap W pacxo] OmpelesseTcs Mpu HOP-
MaJbHBIX YCJIOBHSX, T.€. MPU aTMOC(EpHOM IaBICHUU U TEMIIEpAType BO3AyXa
20°C. B aTOoM ciydae 0OBEMHBIN pacxo[ BO3AyXa Yepe3 MHEBMOPACIPEICITUTENb
HEO0OXO0IMMO TIPUBECTH K HOPMATBHBIM YCIIOBHSIM.

Ecnu maeBMopacnpenenuTens UCIoIb3yeTCs 11 OBICTPOTO 3aroJTHEHUs He-
00JIbIIIOT0 00bEMa, TO TIPU BHIOOPE YCIOBHOIO MPOX0Ja HEOOXOAUMO YUUTHIBATh
U BpeMmsi cpabaThIBaHUS paclpeaeauTeNs, pacipeeIuTeIb C MEHbIIUM MPO-
XOJIHBIM CEUYE€HHEM M ¢ 00JIbIIIEH CKOPOCThIO CpabaThIBaHUS MOXKET OBITH OoJiee
3(pheKTUBHBIM, UEM PaACIIPEICIUTEIb C OOJIBIIIMM MPOXOIHBIM CEUYCHHEM, HO HE-

BBICOKOHM CKOPOCTBIO CpabaThIBaHUSI.
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