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[. IEJIN 1 BATAYN JUCHUAITIIMHBI "ABTOMATUYECKOE
VIIPABJIEHUE ABUAJIBUT'AEJISIMUA "
1.1. Ponp m MecTo AMUCHUUIUIMHBI B CHCTEME NPOPECCHOHAIBHON MOArOTOBKU

CIIEUAJIMCTOB 110 cuernaibHocTi 160901

[Ipumenenue cuctem aBroMmaruueckoro ynpasieHus (CAY) aBiseTcs BaxXHEHITUM
(hakTOpOM B pa3BUTUU BCEU aBUAIIMOHHOW TEXHUKH U, B YACTHOCTH, B PEILIEHUH BOIIPOCOB
HAJICKHOCTH, JOJITOBEYHOCTU U 3KOHOMUYHOCTH CUJIOBBIX YCTAaHOBOK, MCIIOJIb3YEMbBIX Ha
JIeTaTeIbHBIX anmnaparax.

ABuanrionHbie Ta30TypOuHHBIE cuoBbie ycTaHOBKH (AI'TCY) coBpemMeHHBIX
JIETAaTEIbHBIX alNapaToB JIOCTUTIN BBICOKOM CTENEHU TEXHUYECKOTO cOBepIIeHCTBA. OHU
MO3BOJISIIOT TOJyYaTh TpU paboTe HA PACUCTHOM pEXKUME HEOOXOAUMYIO TATY
(3KBHBAJIEHTHYIO MOIIHOCTh) MPU OTHOCHUTEIIBHO HU3KUX 3HAYEHUSIX YAEIbHOM Macchl U
yACIBHOTO pacxoja TomiuBa. OAHAKO I YJIYUYIIEHUS XapaKTePUCTUK CHUIIOBBIX
YCTAHOBOK Ha HEPACUETHBIX PEKUMAX MPHU PA3IUYHBIX OKPYKAIOIIUX YCIOBUSX, a TaKkKe
0 MEpe paclIMpEeHusl NHarna3oHa CKOPOCTEW M BBICOT IOJIETA JIETATEIbHBIX annapaToB
BO3HHUKACT MOTPEOHOCTh B YMPaBICHWU BCE OONBIIMM YHCIOM MapaMeTpoB pabouero
npoliecca, B YCI0XKHEHUU IPOrpaMM ympaBieHUs (pEeryJupoBaHUs) U B MOBBIIICHUH HUX
TOYHOCTH. Y CIEHIHOE pPEelIeHrEe PTUX 3aJad BO3MOKHO TOJIbKO CpPEJCTBAMH aBTOMATHKH,
T.e. B  pe3ylbTaT€  MHCHOJBb30BAHMUS  CHCTEM  aBTOMAaTHUYECKOTO  yNpaBJICHUS
(perynupoBaHus).

CuctemMbl aBTOMATUYECKOTO YIpPABJICHUS (PEryJHpOBaHUs) pealu3yroT 0e3
HEIMOCPEJICTBEHHOT'O y4YacTusl YeloBeka B 3aMKHYTOM KoHType CAY Bce BbIpaOoTaHHBIC
YeJIOBEKOM 3apaHee WM B mporecce PyHKIMOHUPOBAHUS 00bEKTa AITOPUTMBI JIEHCTBHUSI.
Ponp yenoBeka mpu 3TOM CBOJUTCA K MYCKY U BBIKIIFOUEHUIO CHUCTEMBI, SMU30UYECKOMY
KOHTPOJIIO 3a TMPaBWJIBHOCTHIO €€ padOThl, PEryJIUPOBAHUIO, OTIIAJIKE, TEXHUYECKOMY
OOCITy’KUBAaHUIO M JPYTHUM BCIOMOTATelbHBIM (YHKIUSM, HEMOCPEACTBEHHO HE

CBSI3aHHBIM C BBINIOJIHEHHEM CUCTEMOU Mpouecca peryiupoBanus AI'TCY.



B Kypce y4eOHOI JUCLUIIINHBI " ABTOMaTnyeckoe yIIpaBJICHUE
aBUAJBUraTeJSIMU" M3Yy4yaroTCsl OOIIME MPUHIMIBI OCcTpoeHus u kinaccuukamuun CAY;
peryjaupyeMble napameTpbl, peryiupyronie (akTopbl U HPOrpaMMbl PEryIUPOBAHMS
aBuanimoHHeIX ['TJ[; »nementapHas ©6a3za rugpomexanumdeckux CAY; cucreMbl
PETYJIMPOBAHUSL M PETYJSITOPBI OTIAENBHBIX IApaMETPOB WA JJEMEHTOB IBUTATENs, a
Takke nepcrnekTuBbl pa3Butuss CAY  aBuanmonnbix ['TJI. OToT Kype sBisercs
HEOOXOJUMBIM ISl MOATOTOBKH ABHUALMOHHBIX CHEIHATUCTOB B 00JIACTH TEXHUYECKON
DKCIUTyaTallMy JIETATENbHBIX alllapaToB U aBuajasurarenen ['A.

OCHOBHO 3a7aueil M3y4YeHHs NUCLUILIMHBI SBISETCS NPUOOPETEHUE 3HAHUW I10
IPUHLINAIIAM JEHCTBUS, OCOOEHHOCTSIM KOHCTPYKTHUBHOTO BBIJEJIEHUS, YCIOBUSAM PaOOTHI U
xapakrepuctukaM CAY B 11eJIOM, a TaKKE€ UX OCHOBHBIX JIEMEHTOB WJIA 3BEHBEB.

Teopernueckre pa3aensl JUCHUIUIMHBI, COAECPIKAILAE MATEMAaTUYECKUE BBIKIAAKH,
JAI0T BO3MOXKHOCTb pPa3o0parbcs B TOM, Kakue (PU3MUECKHE MPOLECCHl OMMCHIBAIOT
pacCMaTpUBacMble YpPAaBHEHHUS, KAaKHME€ BEJIMYMHBI BXOASAT B OTH YPAaBHEHUS M Kak
pa3IMyYHble KOHCTPYKTHUBHBIE U OKCILTyaTallMOHHbIE ()aKTOPbI BIUSAIOT HA 3TH BETUYHUHBI.

Paboty snementoB CAY U uX B3aUMOJEWCTBHE  PEKOMEHAYETCS H3ydaThb,
UCIIOJb3Ys CTPYKTYPHBIC U IIPUHIUIINAIIBHBIE CXEMBbI KOHKPETHBIX cucteM. [Ipu uzydenun
OpUHLKIA paboThl M YCTPOICTBA OTHAEIbHBIX aBTOMAaTOB (HAaNpuMep, aBTOMara
NPUEMUCTOCTH, aBTOMara 3amycka MW Jp.) IIOJIE3HO MCHOJb30BATh  OTIEIbHBIE
(GYHKIIMOHATIbHBIE CXEMbI M YEPTEXKH 3TUX YCTPONCTB.

IIpu paccmorpenun mnpoueccoB, npoucxodsmux B CAY, HeoOxoaumo ocoboe
BHUMAHHME YJAEIUTh TOHMUMAaHUI (U3HUECKOW CYTH HW3Y4YaeMbIX SBJICHUH, YSCHUTH
MEXaHU3MBbI BIUSHUS Pa3In4HbIX (PAKTOPOB HAa M3y4aeMblil poliecc.

N3yyasi KOHKPETHYIO CHCTEMY AaBTOMATHMYECKOTO YIPAaBIEHUS, HEOOXOAUMO,
WCIIOJb3Yys 3HAHUS, MOJYYEHHBbIE MPU U3YYEHUU IUCHUILUIMHBI "OCHOBBI aBTOMAaTHKH',
pacujIeHUTh €€ Ha OTJENbHbIE (PYHKIIMOHAIbHBIE 2JIEMEHTHI (TUIIOBBIE 3BEHbS), BHIICHUTh
3a4€M TO WJIM MHOE aBTOMAaTHYECKOE YCTPOMCTBO BBEACHO B AaHHYIO cxemy. Ilocne aroro
clieyeT pa3o0paThCsi, Kak pabdoTaeT KaXKIbld 3JIEMEHT JaHHOW CHCTEMBblI, Kak OH
o0OecreynBaeT peaju3aluio MPEeAbSBISIEMbIX K CHUCTeMe TpeOOBaHUM, BBISICHUTH
IIPEMMYLIECTBA U HEAOCTATKU JAHHOTO JIEMEHTA 110 CPABHEHUIO C APYTMMU JIEMEHTAMHU,

00eCIeynBaOIINMHU BBIMOJTHEHUE TeX *e GyHKLIMMA B Ipyrux u3BecTHol CAY.



IIpy n3y4eHUM aBTOMATUYECKUX YCTPOMCTB Hapsay C YCBOCHHMEM MPHUHIMIA HX
JEeICTBUS HaJ0 OOpAaTUTh BHUMAHKME HA KOHCTPYKLHIO OCHOBHBIX 3JIEMEHTOB U, B MEPBYIO
ouepenb, JAaTYUKOB, YCUJIMTENIEH, CEpPBOMEXAaHU3MOB M HCIIOJHHUTEIBHBIX OPIraHOB.
KOHCTpYKIIMIO yKa3aHHBIX YCTPOWCTB CHayana CIeAyeT U3ydaTb, UCIOJIb3Ysl OTICIIbHBIC
(yHKLIHMOHAIBHBIE CXEMBI H YEPTEXKH, & B KOHIIE - HA pUMepe KOHKpeTHbIX CAY.

Oco0oe BHUMaHWE MpU U3YYCHUH OTACNIbHBIX d1eMeHToB CAY crenyer oOpaTuTh
Ha PEryJIMPOBOYHBIEC 3JIEMEHTHI, UCIIOJIb3yEeMble HAa TIPAKTUKE JIJIsl BHIIOJIHEHUS 3aBOJICKUX
Y SKCIUIyaTaMOHHBIX HACTPOEK peryistopa. B wacTHOCTH, HEOOXOIMMO YSICHUTH, Kak
BIIMSET IIOJIOKEHUE DPETYIMPOBOYHBIX YCTPOMCTB Ha IIPOTEKAHUE HKCILIYaTALMOHHBIX
XapaKTEPUCTHUK PETYIATOPOB U aBTOMaToB CAY.

[Tocna u3yyeHUs] KakJO0M M3 Y4YEOHBIX TeM AUCLMIUIMHBI CIEIYET MPOBEPUTH
YCBOEHHE MaTEpHalIa, OTBEYas HA BOIIPOCHI JUIsl CAMOIIPOBEPKHU.

1.2. TlepedyeHb IUCHUIUIMH W OCHOBHBIX TE€M HEOOXOJIUMBIX [JIsi HM3y4YEHUs
auctumubael ' CAY AT/ "

N3noxenne y4yeOHOro Marepuana JaHHOM AMCLUMIUIMHBI ONUPAETCS Ha 3HAHUS,
NOJIyYEHHBIE ITPU U3YUYECHHUH CIAEAYIOIINX JUCLHUIUIMH U UX TEM.

Beicnias maTemaTuka:

- anreOpanyecKkrue ypaBHEHUS, pEeIICHUs aNreOpandecKux ypaBHEHUMH,

OCHOBHBIE TIOJIOKEHUS (P dEepeHITUATHHOTO UCUUCTICHUS;

OObIKHOBEHHbIE  TU((EepeHlnaTbHbIE  ypaBHEHUs,  pEelIeHHe  JMHEHHBIX
mu(pepeHInanbHbIX YPaBHEHUI C IOCTOSSHHBIMU KO3 (pULIIEHTaMU;

HEOIPEICIICHHBIC U ONPEIEICHHBIE HHTETPAJIBI;

KOMILJIEKCHbIE YMCJIa U (DYHKIIMM KOMIUIEKCHBIX IEPEMEHHBIX, alreOpandyeckue
JENCTBUA ¢ KOMIIEKCHBIMU YUCIIAMH.

dusuka:

(bU3UYeCcKUe CBOMCTBA )XUIKOCTEH U Ta30B;

3aKOHBI COXPAHEHUsI MACChl, KOJIMYECTBA IBUKEHUS U SHEPTHH;

IIEPBBIN ¥ BTOPOU 3aKOHBI HBIOTOHA;

JMHAMUKA MAaT€pUaIbHOM TOYKH, YCIOBUS PAaBHOBECUS MEXAHUYECKON CHUCTEMBI,

CAWHHUIIBI Pa3MCPHOCTHU (1)I/I3I/I‘1€CKI/IX BCJINYHH.



Teopust aBHALIMOHHBIX IBUTaTENCH:

MHOT'OCTYTIEHYATBIE OCEBBIE KOMIIPECCOPBI;

XapaKTEpUCTUKU KOMIIPECCOPOB;

paboTa U XapaKTepUCTUKH ra30BbIX TYpOUH;

AKCIUTYaTallMOHHBIE XapaKTEPUCTUKNA aBUaUOHHBIX I T/I.

OCHOBBI aBTOMaTHKH (BECh KYPC)

1.3. IlepeyeHp QUCHUILIMH, B KOTOPBIX UCIIOIb3YETCS TaHHAS JUCLUILINHA.
TexHn4eckas dKCIUTyaTalys JIETATEJIbHBIX AIlllapaToOB U aBUAJBUTATEIICH.
TexHUUeckast TMArHOCTHUKA;

KoHCTpyKIus ¥ MPOYHOCTHh aBUALIMOHHBIX JBUTATEIIEH,

Camounets! u aeurarenu ['A.

1.4. IleneBast ycTaHOBKa

n n

N3ydyeHnne IHCUUILIAHBI ABTOMAaTHUYECKOE YNPABJICHUE aBHUAJBUTATEIISIMU
obOecreunBaeT TOJATOTOBKY CTYJCHTOB K H3YYCHHIO CIEIHAIBHBIX YYEOHBIX KYpPCOB,
BXOJAIIUX B MPOrpamMMy MOATOTOBKH MHKEHEPOB crnenuanbHocTh 160901 1 B yacTHOCTH
TaKHUX KypCOB KaK:

- TexHuueckas skcruryaranus JIA u AJl;

- IMarHOCTHKA TEXHUYECKOT0 COCTOSIHUS A/l;

- 0e30mMacHOCTh TOJICTOB (TEXHHUYECKas JKCIUTyaTalus M PacClIeIOBAHUE JICTHBIX
MPOUCILIECTBUI );

- KOHKPETHAs TEXHUKA;

- IUIIJIOMHOE MPOCKTUPOBAHUE.

n

B peE3yJabTaTC HU3YUYCHUA  AUCHUIIIIMHBI ABTOMaTHUYECKOE YHpaBJIICHUC

aBHAJBUTATEIISIMU " CTYJICHTBI 1OJIKHbI
3HATD:
- OCHOBHBIE MOHATHUS U onpeaenenus, tepmuHosnoruo CAY asuanmonnsivu [T/
- TpeOOBaHUsA, MPEIBABISIEMbIE K CHCTEMaM aBTOMATHYECKOTO YIpPaBICHUS
ABUAIIMOHHBIX JIBUTATEJIEH B COOTBETCTBUM C HOPMaMH JIETHOM FOJAHOCTH U 0€30MacHOCTH

MTOJICTOB;



- TPUHLHUIBI JIEUCTBUS, OCOOCHHOCTH KOHCTPYKTHUBHOI'O HUCIIOJIHEHUs, padoTy U
AKCIUTYaTallMOHHBIE XAPAKTEPUCTUKHU OTHAEJIBHBIX 3JIEMEHTOB M CUCTEM aBTOMAaTHYECKOTO
YIIPaBJICHHUS B LEIOM:

- BJIMSIHUE OTAEJIbHBIX YCTPOMCTB WM 3JIEMEHTOB aBHAIMOHHON aBTOMAaTHUKU Ha
paboty aBuanuoHHbIx I'T/I.

YMETh:

- QaHAJIM3UPOBATH CUCTEMBI PETYJIMpoBaHus aBuanmoHHbIX ['T/] mo ux crpykrype;

- yCTaHaBJIMBaTh BO3MOXHbBIE MPUYMHBI M TPOBOJUTH HWHXKCHEPHBIA aHaIN3
AKCILTyaTallMOHHBIX OTKA30B, CBSA3aHHbIE C HAPYIIEHUSMHU padoThI 35ieMeHTOB CAY;

- ¢opMupoBaTh TpeOOBaHMS K MPOBEACHUIO OTJIAJKHM AaBTOMATHYECKUX CHUCTEM
yrpasienus I'T/L;

2. PEKOMEHAYEMAS{ JINTEPATYPA

2.1. OcHoBHas y4yeOHas quTepaTypa

1. YepkacoB b.A. ABTOMaTMKa M PpEryJMpoOBaHUE BO3AYLIHO-PEAKTHBHBIX
nsurareneit. M.: Mamunoctpoenue, 1988. 360 c.

2. bepesnee B.®, u gp. Cucrempl aBTOMaTUYECKOrO pPETYJIMPOBAHUSA
ra3oTypOounHbIx Asurarenei. Koncnekr nekmuit. Kues: KHUI'A,1984. 40 c,

3. Cunopenko U.B. Apromaruxka TPIIJ] AU-25. M.: MUUT'A, 1988 . 52 c.

2.2. lononHuTeNbHas yueOHas TuTeparypa

4. TaeBckuiti C.A. um gp. ABTOMaTHMKAa aBUAIMOHHBIX Ta30TypOMHHBIX
nsurateneit; [lox pen. mnpod. A.B.Itoasl. M.: BoeHHOE H31aTENbCTBO MUHUCTEPCTBA
o6oponbsr CCCP,1980. 248 c.

5. N.1 Kpuneuxuii. OCHOBBI aBUAIlMOHHOW aBTOMAaTtWku. M.: MamunHoCTpoeHue,
1983. 404c.

6. C.A.Cuporun, B.1.Cokonos, A.J] IllapoB. ABTOMarndeckoe ymnpaBJi€HUE
aBHAIlMOHHBIMU JABUTaTesiMU. M.: MammHocTpoenue, 1991. 176 c.

2.3. PernaMeHTHpyOILIas JUTEpATYypa

7. JIBurarenu razorypOunHble aBuanmoHHbie. Tepmunbl u omnpeaenenus. [ OCT
23851-79. M.; I'ocynapCTBEHHBI KOMHTET IIO CTAHAAPTaM, W3/1ATEJILCTBO CTAHIAPTOB,

1980. 100 c.



8. Cxembl ruApaBiandeckue. YciaoBHble o0o3HaueHus. [OCT 31754-79.
M.: T'ocygapCTBEHHBI KOMUTET MO CTaHAApTaM, U3AaTEIbCTBO CTaHAapTOB, 1980. 28 c.

2.4. JlutepaTypa 110 KOHKPETHOW aBUAIIMOHHOW TEXHUKE

9. Asmuanuonnwiii TypboBuHTOBOWM gBuratenb AU-24BT: Texuuueckoe
onucanue. M.: Mamunoctpoenue, 1973. 156 c.

10. ABHaIMOHHBIA JBYXKOHTYpPHBI TypOopeakTuBHbIi aurarens J[-30KVY:
Texnuueckoe onucanue. M: Mammnoctpoenue 1975. 192 c.

11. Asnanmonnsiii nByxkoHTypHbii ['TJ[ HK-86. Texmuueckoe onucanue:

OcHoBHBIE aHHBIE, KOHCTpYKIUA. M.: MammHocTtpoenun, 1978. 232 c.

3. CTPYKTYPA U YUEBHBIN ITIJIAH JUCLATUIVHBI

" "

VYyeOHast IUCUUILIMHA ABTOMAaTUYECKOE YMPABICHUE aBHAJBUTATEISIMU
COCTOMT U3 CIEAYIOUINX JOTMUECKU CBA3aHHBIX YUEOHBIX TEM:

1.CuctemMbl aBTOMATHYECKOTO yIpaBieHUs (pPEeryjIupoBaHUs) aBUALMOHHBIX
ra3oTypOMHHBIX CUIIOBBIX YcTaHOBOK (AI'TCY).

2.¥Yupanenue aBuaiimoHHbiMu 1T/,

3.I'a30TypOuHHBIE NBUraTENN KaK OOBEKThI YIIPaBICHUS.

4.OnemenTHas 6a3a runpomexannyeokux CAY.

5. CucrteMm ympaBiieHUd 4acToTou Bpaienus: poropa I'T/I.

6. CucreMa yrnpaBJICHUS CTEIbIO OBBIIICHUS (TIOHUKEHMUS) 1aBICHUS

7. CuctemMamu ynpaBieHUs TEMIIEpaTypou raza.

8. ABTOMaTu3anus NporeccoB NPUEMHUCTOCTHU U 3aycka aBuaiimoHHbix ['T/I.

9. ABTOMaTH4YECKHE CUCTEMBI OCEBBIX KOMIIPECCOPOB.

10. ABTOMaTHYECKHE OTPAHUYUTEIN HEYIIPABIISIEMbIX BEJIMUMH.

11. Cucremsl ympaBieHHs YCTPOWCTBAMU PEBEPCUPOBAHUS TATH aBUALIMOHHBIX
I'TAH.

12. YrpaBneHue OTIeIbHBIMA CUCTEMAMU U YCTPOMCTBAMM aBUA/IBUTATENCH.

13. DnexTpoHHBIE HU(PPOBBIE U AHATIOTOBBIE CUCTEMBI YIIPABICHUS

N3yuenne kypca " ABTOMATHYECKOE YIPABICHUE aBUAJABUTATEISIMUA "' CTYJEHTAMHU
3204HOM (POpMBI 00yUEHHUS NPEAYCMATPUBAECT:

- IPOCITYIIMBAHUE BBOJIHO-YCTaHOBOYHBIX JIEKIIHII;

- CAaMOCTOSITENIbHYIO pabOTy HaJl MATEPUATIOM KypCa;



- BBITIOJIHCHWE KOHTPOIHHOW PaOOTHI (MOCTE BBITIOJHEHHS OHA BBICHUIACTCS B
WHCTUTYT B YCTAaHOBJICHHMEM TIOpSAKE U1 TPOBEPKA JO Hayana 3a4eTHO-
AK3aMEHAIIMOHHON CECCHUU );

- TMpoCIyIIMBaHUE OO30pPHBIX JEKIMWA B TMEPHOJ 3a4eTHO-IK3aMEHAIIMOHHON
CECCUM, a TaKXe JIEKIIMI MO0 HEKOTOPHIM KIIIOUEBBIM M HauboJee CIOKHBIM pasjesiaM
Kypca;

- u3y4yeHue paboThl, KOHCTpyKuMH U xapaktepuctuk CAY aBUallMOHHBIX
JIBUTaTeliel Ha MPaKTUYECKUX 3aHATUSIX;

- BBITIOJTHEHHE JTA0OPAaTOPHBIX padoT;

K cpaue »sk3ameHa MO OHUCHUIUIMHE CTYJIEHT JOIYCKAaeTCs TOJBKO B Clyyae
CBOEBPEMEHHOTO IMPEJICTaBICHUs Ha Kaeapy U YCIEUTHOHN 3alUThl KOHTPOJILHON PaboTHI,
a TaKXKe MPOBEJEHUS W CAA4YM BCEX MPEAYCMOTPEHHBIX YUYEOHBIM IUIAHOM M pabouei
MIpOrpaMMOi J1Tab0paTOPHBIX padoT.

4. TIPOTPAMMA UCHUIUIMHBI N METOJUYECKHUE VYKA3AHUA K
N3YYEHUIO TEM ITPOI'PAMMBI.

Tema I. Cuctembl aBTOMAaTUYECKOTO yIpaBjieHUs (PEeryJUpOBaHMs) aBUAIIMOHHBIX
ra3oTypOMHHBIX CHIIOBBIX YcTaHOBOK (AIT'CY)

Oo6ocHoBanne HeoOxoauMocTu npuMenenust CAY miisa oGecriedeHus: HaJIeKHOTO U
sbdextuBnoro ympaiaeHuss AI'TCY. Kparkue cBemeHuss 00 HCTOPUM Pa3BUTHS
ABTOMATHYECKUX CUCTEM YIIPABIICHHUS.

Omnpenenenue CAY AI'TCY, cocrtaB, Ha3Hau€HHE, OCHOBHbIE TpeOOBaHUSI.
Cuctembl U YyCTPOMCTBA CUIIOBBIX YCTAaHOBOK, pa00Ta KOTOPBIX YHPABISAETCS C MOMOIIBIO
ABTOMATHYECKUX CUCTEM.

Knaccuduxanus ocHoBHbix THNOB AC ympaBieHus: coBpeMeHHbix AITCY.
Cucrema aBTOMAaTHYECKOTO ympasieHus (peryiaupoBaHus) aBuanumoHHoro [T/ kax
ocHOoBHOM 351eMeHT CAY AI'TCY BO3aylIHbIX CyA0B I'paXAaHCKON aBUALIUH.

Jluteparypa: [I, c.3-7 ], [2, ¢.3-7], [4, c.5-14], [7, c.30-32]

Meronnueckue ykazaHus

[Ipu u3ydyeHun HacTOSIIEH TEMbl HEOOXOUMO MOJYYUTh O0IIee MPEe/ICTaBICHUE O

TOM, YTO TAKOC aABTOMATHYCCKasd CHUCTCMA YIIPABJICHHA, O €C HA3HAYCHUHU, COCTABC H



TpeOoBaHmsX, npeabsaBiasieMbix K CAY aBHAMOHHBIX Ta30TYpOMHHBIX CHIJIOBBIX
yctanoBok (AI'TCY).

Cnoxnoctb coBpeMeHHbIX AI'TCY kak 00bekTa ymnpaBlIeHHs, HEOOXOJIUMOCTh
NEPUOANYECKOTO U3MEHEHHSI U KOPPEKTUPOBKHU pexXrMa pabOThl ABUraTeseld BO3IYLIHBIX
CYJIOB, CITy4allHOCTh JIEUCTBYIOIIMX HAa HUX BO3MYIIEHHH, KOTOPbIE OBICTPO U B IIUPOKOM
JMana3oHe HM3MEHSIIOTCS BO BPEMEHM, 3aHATOCTh JKHUIAKa B IOJIETE NEpepadOTKOM
noctynaromei nHpopMaluy AeNaT IPAKTHYECKH HEBO3MOXKHBIM Ka4eCTBEHHOE PYYHOE
yOpaBiieHHe (PEeryJupoBaHKME) aBHAIIMOHHBIMU CUJIOBBIMH YCTAHOBKAMH. PemuTh 3Ty
3agauy perynupoBanuss AI'TCY B Takux yCHOBHSIX BO3MOXKHO TOJBKO CpPEACTBAMU
aBTOMATHKH, T.€. C IOMOIIBK aBTOMATHYECKUX CUCTEM YIIPABJICHUS. .

B pa3BuTHe aBTOMAaTHKW BJIOXEH TPYJ MHOTHMX OTEUYECTBEHHBIX U 3apyOeimHBIX
yuenblx. Cnemyer ocoboe BHMMaHue yneiauTh paboram  M.B.JlomoHocoBa,
N.N.ITonzynoBa, W.A.Beimnerpajackoro, K.J.[luonkoBckoro, A.M.Muxaiinosa. U3
3apyOeXHBIX yueHbIX 3HauuTenbHbIM Bikiaan WM. Cromoma, A T'ypsuma, H.Payca,
@.I'ypBuia, X.CTepHa U MHOTUX JAPYTHUX.

B npouecce paboTbl ¢ JuTeparypoil HEOOXOJIMMO YETKO YCBOUTh OCHOBHBIE
MOHATHS aBTOMAaTUKHU: CUCTEMa aBTOMAaTHYECKOrO yNpaBieHUs, 00bEKT aBTOMATHYECKOTO
peryJiMpoBaHusi, OCHOBHBIE 35ieMeHThl CAY u 1ip.

Cucrema aBromarumyeckoro ympasieHusas AI'TCY sBuasercs KOMIUIEKCHON
CHCTEMOM, COCTOSIIIEN U3 COBOKYITHOCTH OT/IEIbHBIX, 00JI€e MPOCTHIX CUCTEM YIpPaBICHHUS
(perynupoBaHusi) Y, B YacTHOCTH, CHCTEM YIpaBJIEHUS BO3AYX03a0OPHUKOM,
TypOOKOMIIpecCOpoM (POpPCaxKHOM KaMepoil, pEaKTUBHBIM COIUIOM U BO3JIYIIIHBIM BUHTOM.

BaxxHpiM BompocoM, TpeOYIOIUM MPH HU3YYEHHUU HACTOSIIEH TEMbI CEPhE3HOTO
BHUMAaHMSI, SIBJISIETCS BOMPOC O KIacCU(UKALMK COBPEMEHHBIX CUCTEM aBTOMATHYECKOIO
ynpasienuss AI'TCY u npumeHsieMblx 3akoHOB ynpasieHus. B coBpemeHHbix AI'TCY
BO3IYILIHBIX CYJIOB IPa)XJAaHCKOW aBHALIMM HAXOAAT NpUMEHEeHHe nouth Bce Tunbl AC,
KOTOpBIE 3HAET COBPEMEHHAs TEXHHKA 3a MCKIIOYCHHEM IMOKa CHCTEM, paboTaroumx Ha
OPUHLKIIE ajanTauuu (MPUCHOCOOJCHUM NPU HEJOCTaTOYHOM MJii KadeCTBEHHOTO
YIPABJIECHUS BXOJHON HH(POPMALIUH).

B 3akmioueHne HEOOXOJMMO OTMETHTh, YTO B JUTeparype oueHb yacto CAY

AI'TCY wHazpiBator CAY gBuratensi, MOCKOJBbKY BaxkHEHIIUM »3ieMeHToM Al TCY



ABJIAETCS. TYpOOKOMIIPECCOP WJIM JIBUIaTejlb, €CJIM PacCMAaTPUBATH €ro KaK TEIUIOBYIO
MaluHy. DTO HauOoJiee CIpaBeIJIMBO JJIs JBUTATENeW MNpSIMOW peaklMH, Y KOTOPBIX
OTCYTCTBYET BO3IYyIIHbIA BHUHT, HET (POpPCaKHOW Kamepbl, a BO31yX03a0OpHUK U
PEAKTUBHOE COIUIO SIBJIAIOTCS HEPETYJIUPYEMBIMU.

Bomnpocs! aiig camonpoBepku

1. JlaiiTe omnpeneneHue aBTOMATUYECKOW CHCTEME yIpaBiEHUs, H300pa3uTe
CTPYKTypHYyI0 cxemy CAY.

2. B ueM oOcCHOBHbIE NpUYMHBI HeoOxoaumoctu npumenenus CAY nansa
coBpeMeHHbIX AI'TCY Bo3aymnsIx cynos I'A.

3. Ilepeuncnure TpedoBanus k AC ynpaBieHus aBuannoHHbiMu CVY.

4. PacckaXxuTe 0 BKJIaJIe OTEYECTBEHHBIX YUEHHBIX B pa3Buthe CAY.

5. OCHOBHBIE 3JEMEHTBl COBPEMEHHBIX CHCTEM YIPABJICHHS aBUALMOHHBIMHU
CUJIOBBIMHM YCTaHOBKAMM.

6. UYro Takoe aBuanMOHHas cuioBas ycraHoBka? CocTaB aBHALIMOHHOMN
ra3oTypOMHHON CHUJIOBOM YCTaHOBKHU ?

7. Ha3HaueHue CHCTEM aBTOMATHYECKOIO YIPABJIEHUS ABHAIMOHHBIX CHIJIOBBIX
YCTaHOBOK, INpPEAbsABIsEMbIe K HUM TPeOOBaHUS;

8. [Ilepeuucnure, Kakue CHUCTEMBbl M YCTpPOICTBAa aBTOMAaTU3HPOBAHBI B
COBPEMEHHBIX aBHUAIIMOHHBIX CHJIOBBIX YCTAHOBKAX.

9. Knaccudukamus ocaHoBHbIX THIIOB AC ynpaBnenus coBpemeHHbix AT TCY.

10. B yem pazHHma MeEXIy CHUCTEMAaMHM aBTOMATHYECKOrO YIIPABICHUS U
peryJIMpoBaHus?

Tema 2. Ynpasnenue aBuannoHHbiMu ['T/]

Cucrema ynpasiienus aBuaunoHHbIM [T/ kak cocraBHas yacte AC ynpaBneHus
ATI'TCY. OcHoBHbIe pexuMbl paboThl aBuainoHHBIX [ T/ ApoccenbHbie XapaKTePUCTHKHU.

Perynupyembie  mapameTrpbl W peryiupymoomue  (akTophl  aBUALMOHHBIX
ra3oTypOUHHBIX ABUratenei. TpeboBaHMs K peryaupyeMbIM apaMeTpam.

[Iporpammsl perynupoBanus ogHoBanbHoro TP/I, neyxBansHoro TP/ ninn TP/]
u TBJI. W3MeHeHune pa3iMuHBIX [apaMETPOB JBUTaTeNIE IIpU W3MEHEHUM BHEIIHUX
yCIOBUM (Hanmpumep, TEMIEPATyphbl OKPYIKAIOIIEr0 BO3AyXa) [UIsl Pa3IMYHBIX IPOrpaMMm

peryiaupoBanus. BiusiHue mporpaMMbl peryjiupoBaHHUs Ha MOJOKEHHE padodei JHMHUU



WIN JIUHAA PabodYnX PEKUMOB TPU IPOCCETUPOBAHHMM JIBUTATENS HA XapaKTEPUCTUKU
KOMIIpeccopa.

Jlureparypa: [1, c. 7-28], [2, c. 7-28], [7, c. 39-42].

Meronnueckue ykazaHus

Kak Opu10 mokazano, CAY AI'TCY - 5TO KOMIUIEKCHAas CHCTEMa, B KOTOPOM
CUCTEMA YTNPABJICHUSI TYPOOKOMIIPECCOPOM WIIHM ABUTATEIIEM SIBISIETCA COCTABHOM YaCThIO,
oOecreynBaromeld py4YHOE WM aBTOMATHYECKOM yIMpaBlieHWE pPEXKUMOM PpalbOThI
JIBUTATENsT W 00s3aTebHO  aBTOMATHYECKOE  TMOJJCp)KaHWEe WM  U3MEHEHUE
YCTAHOBJIEHHOT'O PEXMMa IO 3aIaHHOM MPOrpaMMe.

[Ipu u3ydeHuM BTOPOro pasjesia HeoOXOAMMO pa3o0parbcsi B TOM, YTO TaKoe
pexuM pabOTHI ABUTATENCH, KaKUe MapaMeTpbl B OCHOBHOM OMPEEIISIOT PEKUM PaOOTHI.
KakoBa HOMEHKJIaTypa OCHOBHBIX PEKUMOB paboThl aBuannoHHbIX ['TJ] B cooTBeTCTBUM €
I'OCT 23851-79, u kakoBa poinb CAY B obecniedeHnr Haie:)KHOU U d(PPEeKTUBHON pabOThI
aBpnanMoHHBIX [ T/l Ha pa3snuuHbIX peKUMax.

Kaxnomy pexumy padotsl aBuanmoHHOTO ['TJ[ COOTBETCTBYET OMpeneneHHOe
COUETAHUE PA3JIMYHBIX (PUIMUECKUX BEJIMYMH, XapaKTepU3YyIOUIUX pabouuii mpolecc.
OpnHako ganeko He Bce (PU3MYECKHUE BEIMYMHBI WU MapaMeTPbl MOXXHO HCIOJIb30BaTh B
KauecTBE peryiupyeMbIX napameTpos. Jlaiee cienyeT 00s3aTeIbHO YTOYHUTH, YTO TaKOE
peryiaupyeMble TapamMeTphl, TpeOOBaHUS, MPEAbSIBISEMbIE K HHUM, W 3HaTh, KaKHe
napaMeTpbl NPUHUMAIOTCS B KAu€CTBE PETyJIUMPYEMbIX B pa3nuyHbIX asurareinsax BC
IpaXkJaHCKOM aBUALUMU.

CpenctBa Bo3zaeiicTBusi Ha pabory aBuanuoHHbIX ['TJ[, ¢ moOMONIBI0 KOTOPBIX
MOXXHO obOecrieunTh Hambosee 3¢P(HEKTUBHOE H3MEHEHHE PETYJIHPYEMBIX MapaMeTpoB
JTAHHOT'O JIBUTATEJIsl, HA3bIBAIOTCS PETYJIUPYIOIIUMU (PaKTOPAMH.

3aKOH U3MEHEHUS OCHOBHBIX pPEryJIMPyEeMbIX [apaMeTpOB JBUTATels B
3aBUCUMOCTH OT BHEIIHUX YCIOBUM U moJsiokeHus PY/I, ocymiectBisieMblil cUCTEMOU
pEryJIMpOBaHMUs, IPUHITO HA3BIBATH MPOTPAMMOM PETYJIMPOBAHUS.

Jlanee ciexyer pacCMOTpPETh IPOTPAMMBI PETYJIMPOBAHUS PA3JIUYHBIX THUIIOB
aBuaunoHHbIX ['T/. M3ydyeHue 3Toro yuyeOHOro mMarepuana peKOMEHIyeTCsl HauhHATh C

IIPOrpaMM PETYJIMPOBAHUS ITPOCTENIIETO aBUALIMOHHOIO IBUTaTels - ogHoBansHoro I'T /1.



3aBeplIUTh M3YYEHUE HACTOSIIEH TEMbl CIEAyeT ONpPEACIICHUEM BIMSHUN
BHEIIIHUX YCJIOBUH (M B TEpPBYIO OYepelb TeMIIEpaTyphbl OKpY>KAroIIero BO3ayXa ) Ha
W3MEHEHHUE OCHOBHBIX IIapaMEeTpPOB  JIBUTATENd IPU  PA3]IMYHBIX  IporpaMmmax
perynupoBanus. [ GU3NIECKOro TOJKOBAHUS U3MEHEHHS PEKUMa padOThl U BHEITHUX
YCJIOBUM CJIEAYET MPUBJIEKATh XapaKTEPUCTUKU KOMIIPECCOPA C YKa3aHUEM Ha HEH JIMHUU
COBMECTHOU pabOThl TypOUHBI U KOMITPECCOpa.

Bormpocs! i1t camonpoBeEpKH.

I. Yro Takoe CAY apuaumonnoro I['TJI? KakoBa ee CBsA3b C CHCTEMOM
aBToMartnueckoro ynpasienus AI' TCY?

2. Ilepeuncnure ocHOBHBIE pexumbl pabotel AI'TCY, mnokaxure wux
PAacCMoJIOKEHUE HA IPOCCEIBHON XapaKTEPUCTUKE JBUTATENS, OXapaKTEPU3yHNTEe OCHOBHBIE
napameTpbl pabOThI JBUTATEINS HA KAXKIOM U3 TUIIOBBIX PEKUMOB.

3. Jlalite omnpenereHUE TaKUX TMOHATUNA, KaK PpEryJupyeMblid TapameTp,
peryJupyromuii pakTop u mporpaMma peryiupoBaHusl.

4. TpeboBaHUS K PETYIHUPYEMBIM IMapaMeTpam .

5. KakoBO KOJMYECTBEHHOE COOTHOLICHHE MEXKAY YHUCIOM PETyJIUPYyEMbIX
apamMeTpoB, PETYIUPYIOMUX PaKTOPOB U CUCTEM aBTOMATUYECKOTO YIIPABJICHHUS?

6. HazoBuTe OCHOBHBIC YIIPaBIISAIONIME Opranbl paznuunbix ['T/I.

7. Tllepeuucnure OCHOBHBIE TpeOOBaHWS K PEryJUPYEMbIM IapaMeTpam
ABHALMOHHBIX JIBUTATEJIEH.

8. Ha3oBuTe OCHOBHBIE MPOrpPaMMBbl PETYIUPOBaHUsA OAHOBaJIbHbIX TP/l
nByxBanbHbIX TPJIB 1 omHoBansHbIx TB/I.

9. IlokaxxuTe M3MEHEHUE OCHOBHBIX MapameTpoB aBuarmonubix ['TI (TP, aByx-
BanbHbIX TP/l 1 TB/I]) npu u3MeHEeHUN BHEIIHUX YCIOBUH IS Pa3IMYHBIX MMPOTpaMM
YIIPaBJICHUS.

10. B ueM 0COOEHHOCTH MPOTrpaMMbl pEryJMpoBaHUs coBpeMeHHbIX TBJl mo
CpaBHEHUIO ¢ aBuaruoHHbIMU [ T/1.

Tewma 3. ['a30TypOuHHBIC ABUTATEN KaK OOBEKTH yIPABICHUS

Junamuueckue cpoiictBa ['TJl mo uvactore Bpaiienus. [loHsitue o coOCTBEHHOM

YCTOMYMBOCTM JBUrarens. BriusHue TtemmnepaTypel ra3oB nepen TypOMHOM Ha



JMHAMUAYECKHE CBOWMCTBA M YyCTOWUMBOCTHh aBHanuoHHbIX ['T/[. CamoBbIpaBHUBaHUE
AHEpreTuyeckoro oobvekTa. [lpusHaku coOCTBEHHOM YCTOMUYMBOCTU JBUTATEINS.

VYpaBuenue onHoBanbHOro TPJI kak oObekTa peryivpoBaHUs MPU HE3aBUCHUMOWU
CUCTEME 1ojauu TOILJIMBA. Onpenenenue ITOCTOSIHHBIX koadpurrenTa
muddepeHmaibHOro ypaBHeHus: ogHoBanbHoro TPJI ¢ momoIbio, SKCIepuMEHTaIbHbIX
XapaKTEPUCTUK OTACIBHBIX 3JIEMEHTOB. Brnusnue Ha ycronuuBocTh [T/l cucTemsl
TOILIUBONIOAAYM C ITPUBOJAHBIM TOIJIMBHBIM HACOCOM.

Ocob6ennoctu ypaBuenut TBJI u nByxBanmbHbiX ['TJ[ kak 0OBEKTOB
pEryJIMpOBaHHUs.

Jlureparypa: [1. c. 97-114] ,[2. c. 28-39.]

Meroauueckue yka3zaHus

B o6mem ciayuae I'T/l npencrapisieT cob0oi CI0XKHYIO JUHAMHUYECKYIO CHCTEMY C
aKKyMYJISITOpaMHU MEXaHHUYECKOM M TEIJIOBOM HEPrUH, MacChl paboyero Tesa, a TakkKe co
MHOTHMMHU BO3MYILAIOIIAMHU BO3JACHUCTBUSMHU, YYECThb KOTOpPBIE B TIOJHOM Mepe
3aTpyaHUTENbHO. OJHAKO MOXHO MOKa3aTh, YTO OMNPENENAeT TUHAMUYECKHE CBOMCTBa
I'T/1 mo yacrore BpalieHus: poTopa ABUraTessd, KaK aKKyMyJIsATOpP MEXaHUYECKOM YHEPIUuu
oOnafaromieil onpeaeieHHON WHEPIIMOHHOCTHI0. DTO TMO3BOJISET HA OCHOBAHWM aHAIU3a
OajlaHca »HEPrud WIM KPYTSAIIMX MOMEHTOB TYypOWMHBI M KOMIIpECCOpa CYIUTh O
MOBEJACHUHN JIBUTATEIIS HA NIEPEXOJHBIX PEKUMAX.

[Ipu mpopaboTke BOMPOCOB CBSI3aHHBIX C COOCTBEHHOU YycronumBocThio ['T]]
HEOOXOAMMO O00paTuTh 0c000€ BHUMAHUME Ha BIHAHHE XapakTepa MPOTEKaHUs
XapaKTEPUCTHK KOMIIPECCOpa W TYpOWHBI Ha COOCTBEHHYIO YCTOWYMBOCThH JIBUTATENS, HA
¢du3ryUecKre NPUYMHbBI CAMOBBIPABHUBAHMSL.

BoiBog ypaBHenuit paznuuHbix ['Y][ kak 0OBEKTOB peryjivpoBaHHs OCHOBAaH Ha
aHaJIM3e ypaBHEHUs JBWKEHHUS poTopa nBurartens. Heooxomgmmo pa3zoOpaThcs B TOM, OT
Yero 3aBUCUT U30BITOYHBI MOMEHT pOTOpa PAa3IMYHBIX JBUTAaTeNIed W MOHATH O0IIHe
3akoHOMepHOCTH BhiBosia ypaBHeHuit TPJI, TP/IJ] u TB/I kak 00beKTOB peryanpoBaHUsI.

Bomnpoce! it camornposepku

1. Yto Takoe caMOBBIpaBHUBAHUE JBUTATENS?

2.[laiiTe onpeneneHre COOCTBEHHON yCTONYMBOCTH aBUAIIMOHHBIX ra30TyPOUHHBIX

JIBUTaTEIICH.



3. Ilepeuncnure, Kakue Bbl 3HAae€TE€ KPUTEpUU cOOCTBeHHOW ycroitunBocTu ['T/I,
OCHOBAHHBIC HA aHAJIM3E XAPAKTEPUCTUK TYPOUHBI U KOMIIPECCOPA.

4. Hanumure ypaBHeHue nuHaMuku poropa I'T/I.

5. 3aBUCHUT JI YCTOMYMBOCTD JBUTATEINS OT PEKUMA PAOOTHI?

6. KakoBo BiMsHHE TemIepaTyphsl Ta30B Iepea TYypOMHOW Ha YCTOWYUBOCTh
paboThI ABUTATEINS, HA TMOJIOKEHUE TOYKH YCTOMYMBOCTUA PaOOTHI IBUTATENS IO YaCTOTE
BpallEHUs?

7. Hanummre paBuenuss TP, TPIIJI, u TBJ] kak 0OBEKTOB peryjiupoBaHUs U
O0OBSICHUTE OCHOBHBIE MTOJIOKEHHS BBIBOJIA ITUX YPABHEHUMN

Tema 4. DnementHas 6a3a rugpomexanudeckux CAY.

DJIEMEHTBl CHUCTEMBI TUTAHUA JIBUTATEJEH TOIUIMBOM, BIIMSIOIIME HA MPOLECC
ynpasienus padotoit ['T/l. Knanansl, npumensemsie B CAY. UyBCTBUTEIBHBIC SJIEMEHTHI
PEryJsiTOpOB U JATYUKOB. YCHIMTENbHbIE ycTpoiicTBa. CTaOWMIM3UpYIONIUE YCTPOMCTBA
CAY. IlpeoOpasyromue ycrpoictBa. Perynupytomue opranst CAY I'TJl. Bpemenusie
PEryJsTOPHl KaK OT/ETbHBIE OJOKH PEryJsiTOPOB CHUCTEM aBTOMATHYECKOTO YIPAaBICHUS
I'TH.

MexaHu3Mbl ypaBJICHUSI HACTPOMKH JIEMEHTOB PETYJISITOPOB.

Jlureparypa: [1, c. 226-269] , [2, c. 10-15].

Meroauueckue yka3aHus

[Ipexxne yem NpucTynuTh K U3y4eHUIO ycTponicTBa U paboTel CAY coBpeMEHHBIX
AI'TCY Bo3aymHbix cynoB I'A, HEOOXOJIMMO pacCMOTPETh OCHOBHBIE 3JIEMEHTHI 3THUX
CUCTEM, pa3o0paThCsi B UX Ha3HAYEHUHU U PabOTe NpPU HU3MEHEHHH BHYTPEHHHX
[1apaMETPOB CUCTEMBI UJIM OKPYKAIOIIUX YCIOBUM.

Hauunare cnenyer ¢ uzydenus Biausinusi snemeHToB CIIJIT (cuctembl nutanus
JBUTATENIe TOIUIMBOM), & B YACTHOCTH TOIUIMBHBIX HAcOCOB U (hOPCYHOK Ha IpoIlecc
peryiupoBanus AJl. CienyeT U3yd4UTh XapaKTEPUCTHUKU ITUX BJIEMEHTOB, YCTPOWCTBO,
ONTUMAJIbHBIE YCIOBUS pa0OThI, BIMSIHUE HA PacXOJ] TOIUIMBA YE€pPE3 CUCTEMY Ha MOJIOTPEB
TOILIABA U T.[.

Haubonwimee pacnpoctpanenue B CAY I'T]J] umeroT pasznuunble kianansl. [Ipu
M3YUYCHUH STOM TEMbl HEOOXOJAMMO PACCMOTPETh TaKUE KJalaHbl Kak: MEPEenyCKHOM,

(orpaHuueHue TMpeAeNbHOrO JaBiieHus), AuddepeHnuanbHblii  (KJIamaH mnepernaja



JABJICHUN), pacipeleauTeNbHbINA, 3a0pHbIA (00paTHBINM), HOCTOSHHOIO U MUHUMAJIbHOTO
JTaBJIICHUI.

[Ipy paccMOTpeHUM YYBCTBUTEIBHOCTH 3JEMEHTOB PErYyJSATOPOB  CJIEAyeT
oOpaTUTh BHUMaHWE Ha pabOTy M CpPaBHUTEIbHBIC XapPAKTEPUCTHKU MEXAHHMUYECKHX,
TUAPOMEXAHUYECKUX, TUIPABINYECKUX W DJIEKTPUUYECKUX YYBCTBUTEJIBHBIX 3JIEMEHTOB
4acTOThI BpallleHUs] JaTYMKOB JIaBJICHUs, epernaga U, OCOOCHHO, OTHOILIEHUS JABJICHHM, a
TaKK€ 4YyBCTBUTEIbHBIX JIEMEHTOB JATYUKOB TEMIIEPATYPBHI.

Jlanee crnenyeT MEepeuTH K M3YyUYEHHUIO YCWIUTEIbHBIX YCTPOMCTB, YJI€IUB 0Cc000€
BHUMAHHE THJIPABINYECKUM YCHIIUTENSAM, MTOTYYUBIIUM HAHOOJbIIEE PACIPOCTPAHEHHUE B
CAY cospemennbsix AI'TCY. B 3Tom paszesne TeMbl clielyeT pacCMOTPETh 30JIOTHUKOBBIE
YCWJIMTENIbHBIE YCTPOMCTBA, YCHUJIUTEIbHBIE YCTPOWCTBA C YIPABJISIOLIUM 3JIEMEHTOM
THUIA "COIUIO - 3aCJIOHKA" U CTPYHUHbIE TUAPOYCUITUTENH.

C uenpl0 TOBBIIIEHUS YCTOMYMBOCTH U ObicTponedctBus CAY B HuX
NPUMEHSIOTCS  pa3juyHble CTAOWIM3HPYIOUIME W  KOPPEKTHPYIOLIUE YCTPOWCTBA.
Heobxoanmo pazo0parbcsi B crmocobax yinydlIeHHs JUHAMUYECKUX Xapaktepuctuk CAY
U WX BJIUSHUM HA XapaKTEPUCTUKHU CUCTEMBI.

B psage cnydaeB, oco6enHo B MHoroMmepHbix CAY ¢ HECKOJBKUMU
peryJIupyeMbIMU  TIapaMeTpaMu, TMOSBISETCS  HEOOXOAMMOCTh B COBEPIICHHUH
ONPEJEIICHHBIX JEHCTBUA 1O COBMECTHOMY YIPABICHUIO JBUTATENsl C MOMOUIBIO
HECKOJIbKMX BXOJHBIX mapamerpoB. [Ipu 3Tom Oonblioe 3HaueHHWE MPUOOPETAIOT Takue
npeoOpa3yroume yCTporuCTBa, KaK CyMMUPYIOIINE U MHOKUTEIbHBIE MEXaHU3MBI, a TAKXKE
(yHKUHOHAIBHBIE TPE0OpPa30BATENH.

Oco0oe BHMMaHUE MPU U3YyUYECHUU HACTOAIIEH TEMbI CIEAyeT OOpaTUTh Ha TaKUe
BakHemme »sneMeHTel CAY [I'TJl, kak peryaupyromuye OpraHbl W BPEMEHHBIC
perynaropel. OCHOBHBIMHU peryiupyromumu opraHamu [T/l siBisitoTcs perynupyroiue
opraHsl MojauM TOIUIMBA (HAKJIOHHAs IIailda MIyH)XKEpHOTO Hacoca, IpOocCeibHas UIIIa,
JPOCCENbHBIA KpaH), @ B HEKOTOPBIX JBUraTEeNsIX W IUIOLIAJH BBIXOJHOTO CEUYEHHs COIUIA.
N3  BpeMeHHBIX  pErylaToOpoB  HAIo0  o00s3aTeNbHO  pa3obpaTbcs B pabote
rUpo3aMeINTeNIel, aBTOMATOB IPUEMHUCTOCTH U 3aIlyCcKa, 0€3 KOTOPhIX MPAKTUYECKU HE

ooxoautcs Hu ogua CAY I'T/.



3aBepIMTh M3Y4YEHHE TEMBl PEKOMEHAYETCS PAaCCMOTPEHHEM MEXaHHW3Ma
HAaCTPOMKH U YIIPABIICHHS PETYISATOPOB.

Bomnpocs! miia camornposepku

1. IlepeuncnuTe OCHOBHBIE 3JIEMEHTHI, BXOJSIINE B COCTAB T'MIPOMEXAHUYECKHUX
CUCTEM aBTOMATUYECKOTO YIPABJICHUSI.

2. OcoOeHHOCTH pEryJMpOBaHMUS pacxoja TOIUIMBAa 4Yepe3 JBHUrarellb IMpu
VICIIOJIb30BAHUHU PA3JIMYHBIX TUIIOB TOTUIMBHBIX HACOCOB.

3. IlpuBenuTte mpuMeEpPHI HCIOJIB30BAHUS PA3ITMYHBIX TUIIOB KJIANaHOB.

4. Hapucyiite cxeMy U O0OBSICHUTE pabOTy KiamaHa IOCTOSHHOTO JaBJICHUSA.
Haznauenue kmanana I1]1.

5. Kakoii anement CAY obGecneunBaer ycroiluuByto padoty I'T/l Ha pexume
MaJIoTo ra3a Ipu MOBBIIIEHUH BBICOTHI MTOJIETA?

6. Ha3znauenue cTaOMIM3UPYIOIIUX W KOPPEKTUPYIOMIMX ycTporcTB. Hapucyiite
CTpYKTypHYI0 cxemy CAY ¢ HCHOJIb30BAHUEM ITUX YCTPOMCTB.

7. Kakue ycuinTelbHbIe YCTPOICTBA MPUMEHSIOTCS B ruipoMexannyeckux CAY?

8. HapucyiiTe cxemy peryJsiTopoB 4YacTOThl BpAILlEHUS MPU LEHTPOOEKHOM,
MEXaHUYECKOM U TMIPABIMYECKOM UyBCTBUTEIIBHBIX JJIEMEHTAX.

9. Knaccudukanus ynpapisllOIIMX 3JIEMEHTOB YCHUIIUTEIBHBIX YCTPOWCTB THIA
"comio-3acioHka".

10. JlaiiTe CpaBHUTEJIbHYIO XapaKTEPUCTUKY MPUMEHSIEMBIM PETYIUPYIOLIIUM
opranam pacxoza torusa B CAY AI'T/I.

11. OxapakTepu3yilTe NPUMEHSEMbIE MEXaHU3Mbl YIPABJICHHS W HAaCTPOUKHU
AJIIEMEHTOB PETYJIATOPOB.

Tema 5. Cucremsl yrpaBiieHUs 4aCTOTOM BpaieHus poropa I'T/]

Cucrembl pydyHOTO yIpaBieHHs dacToToi BpamieHust poropa I'T/. Ob6mactu ux
npuMeHeHUsl. @OYHKIMOHAIBHBIE W  MPUHLHUIUAIBHBIE CXEMbl CHCTEM PYYHOIO
VIPAaBJIEHUS C PEryJaTOpaMu TIOCTOSIHHOW NOAA4Yu TOIUIMBA. OKCIUTyaTallMOHHBIE
CBOMCTBA TAKUX CUCTEM.

ABTOMAaTHYECKUE CHUCTEMBbI YIPABJICHUS 4YacTOTOW BpamieHus potopoB ['T/I.
Ha3znaueHue cucTteMm, SKCIUTyaTallMOHHBIE M METPOJOTMYECKHe TpeOOBaHUS K HHM.

HpI/IMGHHCMBIC PETYJATOPHI: TUIIBI, CPABHUTCIIbHAA OLICHKA, XapAKTCPUCTHUKU.



AC ynpaBieHUsl 4acTOTOW BpalleHusl poTopoB cepuiiHbix [T/l ¢ perynsropamu,
UMEIOIIMMU Pa3JINYHbIE KOPPEKTUPYIOLINE YCTPOMCTBA.

Craructryeckue U JuHaMuyeckue xapakrepuctuku AC, cnocoObl UX U3MEpPEHUE U
OTJIAJKU. XapaKTepHbIC HEHUCIPABHOCTH CHUCTEM YIIPABJICHUSA W HUX BIWAHUE Ha
0e30macHOCTh MOJIETOB. MepomnpusiTrs MO MOBBIIIEHUIO HAJEKHOCTH U JIOJTOBEYHOCTH
CUCTEM YIIPaBIICHHs 4acTOTOU Bpawmenus poropa I T/I.

JIutepatypa: [1, c. 246-255], [4, c. 55-79]

Meroauueckue yKa3aHusl.

Pekomenayercss BHauale pacCMOTpPETh pPaOOTy CHCTEM pPYYHOTO YIIPaBIICHUS
yactoTon BpameHus poropa ['TJ/[ ¢ perymsaropamMu MOCTOSHHOM mopayu ToruBa. [Ipu
TOM HEOOXOJUMO YSACHHTH pa3jiMuusi B CXEMax TaKUX PEryJsiTopoB Ipu pabore ¢
KJIAIIAHOM ITOCTOSIHHOI'O JABJICHUS M KJIAIIAaHOM IIOCTOSIHHOIO Iepenaja [aBJICHWM Ha
JPOCCETBHON UrJie (IPOCCEbHOM KilanaHe).

IIpy wm3yyeHMH aBTOMATHYECKMX CHUCTEM VYIIPABICHHsS 4YacTOTOM BpallCHUs
PEKOMEHJIyeTCs BHAuale YSICHUTh MPU3HAKU KIACCU(PUKALUU PETYJIATOPOB YaCTOTHI
BpAILCHUsI, OLEHUTh JOCTOMHCTBA M HEIOCTAaTKU PA3IUYHBIX PETYJATOPOB YacCTOTHI
BpalieHus, 1nenecooOpazHpie 00JaCTH UX PUMEHEHHUS.

3aBepIIuTh U3YYEHUE PEryJisiTOPOB YACTOTHI BPAIEHUS HEOOXOAMMO YSICHEHUEM
MIPUYAH BO3MOKHOW HEYCTOWYHMBOCTU CUCTEMBI, BKIIOYAIOIIECH YKA3aHHBIN PErYJISTOP, Ha
ITOHVYKEHHBIX 4aCTOTAX BPAILLECHUS.

Bormpocs! 11t caMmonpoBEpKH.

1. Kakume skcruryaranMoHHble TpeOoBaHUs NpeabsaBisiroTcss K CAY 4acToThbl
BpallleHUs pOTOPOB aBUaIMOHHBIX [ T/[?

2. Iloyemy BO3HMKaeT HEOOXOAMMOCTh B pa3lEJE€HUU BCEro JUara3oHa
DKCIUIYaTallMOHHBIX 4YacTOT BpAIlEHWs Ha JBa IOJJUaIla3oHa: IOAJMANA30H PYYHOIO
YIpaBJIEHUs 4YaCTOTOM BpPAILLEHUs U MOINANa30H aBTOMATHYECKOTO YIIPABICHHUS ?

3. Haiite cpaBHuTenbHYI0 OLEHKY CAY 4acTOTOM BpalleHHs C pPEryssiropamu
CHEAYIOINX THUIOB, MPAMOTO JEUCTBUS, HENPSAMOTO JEUCTBUS NPOCTEHILIEH CXEMBI,
HEMpsIMOro JIEUCTBUSI C KECTKOM OOpaTHOMl CBsI3bI0, HEMPSMOIO JEWUCTBHUS C THOKOU

00paTHOM CBSI3bIO.



4. llonw3ysce npuniunuanbHorn cxemour CAY opnoro w3 TP/ wmmm TBJ]
IPKIAHCKOM aBHAllMH, COCTAaBbTE CTPYKTYPHYIO CXEMY €ro peryjasropa 4YacTOTbI
BpAILICHUA.

5. N3o0pa3nute HACTPOCUYHYIO XApaKTEPUCTUKY PETYJSITOpa MOCTOSHHOW MOJa4H
TOIJIMBA MPSMOTO AEHCTBHUS.

Tema 6. Cuctema ynpaBiieHUS! CTEIICHBIO MOBBIIICHUS (IOHM>KEHUS) JaBICHUS.

O6ocHOBaHME HEOOXOJIMMOCTH TMPUMEHEHHUS CHCTEM TOBBIMICHUS (TMTIOHUKEHUS)
nasieHus B aBuanuMoHHbIX ['TJ/[. [IHeBMaTMueckue IOaT4MKU OTHOIIEHHS JaBJICHUMU,
NPUHIUNHAIBHOE YCTPOMCTBO XapaKTEPUCTUKH, OO0JIACTH CYILIECTBOBAHUS BO3MOXHBIX
pEeXKUMOB, HACTpPOIKa (peryinrpoBanue) AaTurka. [[HeBMaTHYeCKUi peayKTop.

Cucrembl ynpaBlICHUSI CTEICHBIO TIOBBIIICHUS JABICHUH B KOMIIPECCOPE
aBuanimoHHoro I'T/[. dyHKIHMOHAIBHBIE U NPUHUIUIIAAIBHBIE CXEMbI CUCTEM. Perynstop
CTENIeHU TOBBIIICHUS JIaBJIeHUH B Kommpeccope. IlpunnunuanbHas cxema, padora,
JIOCTOMHCTBA W HEJOCTATKHU.

Cucrema aBTOMAaTUYECKOTO YIPABJICHUS CTENEHbIO TMOHM)KEHUS JaBJICHUW B
TypOMHE Ha3HAYEHUE, BO3MOXKHBIE MPOTPaMMbl PETYJIMPOBAHUS, PETYIUPYIOIIUE
daktopsl. Perynarop creneHu NOHMWKEHUS 1aBIICHUN B TYpOMHE: MPUHIIMITHAIIbHAS CXEMa,
paboTa, JOCTOMHCTBA U HEJOCTATKH.

JIuteparypa: [1. c. 264-269]

Meronnueckue ykazaHus

OnHrM K3 BO3MOXHBIX perysmpyeMbix napamerpoB B CAY aBuannonsbsix ['T/]
ABJISICTCSl OTHOILCHUE JABJICHUM, T.€. CTENICHb IOBBILICHUS WA MOHWKECHUS JABICHUU B
HEKOTOpPBIX TOYKAaX peryiupyemMoro oObekra. OCHOBOW JaTYUKOB TOBBILICHUS
(MOHM>KEHUST) AaBJICHUS SBJISIETCS THEBMATUYeCKUil penykTop. Heobxoaumo pa3zodparbes
B NPHUHIMIHAIBHONW CXEME, YCTPOHUCTBE M padOUMX XapaKTePUCTUKAX MHEBMATHUYECKOTO
peaykropa.

CreneHpb NOBBILICHHS JAaBJICHUS BO3JyXa B Kommpeccope aBuaroHHoro I'T/]
SBIIIETCS OJHUM M3 Hambosnee WHOOPMATHUBHBIX MapaMeTpoB paboyero mporecca, Mo
KOTOPOMY MOKHO CYJUTh O pexxume padbotsl asurarenieil. Kpome toro, 3ToT mapamerp

HauboJiee IOJHO XapaKTEepU3yeT YCTOMYMBOCTH padoThl kKommpeccopa. llostomy mpu



W3YYCHUU JaHHOW TEeMbI HaJ0 00paTuTh 0co00€ BHHUMAHHE HAa YCTPOWCTBO U PaboOTy
JATYMKOB CTETIEHU MOBBIIIEHUS 1aBICHUN B KOMIIPECCOPE.

3aBepIINTh M3YyYEHUE TaHHOM TEMbl PEKOMEHYETCS PAaCCMOTPEHUEM JIaTUMKOB
CTeTICHU TOHIWKeHus, naBieHuss B TypOune AI'TJl, ocoGeHHOCTEel HX yCTpOHCTBa,
IPOrpaMMbl PETYIUPOBAHUS U peryaupyomux ¢paktopoB B CAY ¢ TakKMMHU TaTYUKAMH.

Bomnpocs! niis camonpoBepku

1. KakoBsl moctouHcTBa mporpammbl peryiupoBanus ['TJl, obecnieunBaromieit
CTAOMJIN3AIINIO CTETICHU TTOBBIIICHUS JJaBJICHUI B KoMIpeccope?

2. YkaxuTe BO3MOXXHbIE 001aCTH PabOThl THEBMATUYECKOTO PEIYyKTOpA.

3. Berueprure  crpykrypHyro  cxemy ~CAY  cTeneHM = NOBBIIEHUS
JIABJICHUS ¥ TIOSICHUTE MPUHIIUT €€ PabOTHI.

4. HapucyiiTe NpUHUUNHAIBHYIO CXEMYy JaTYMKa TIOBBIIICHUS [ABJICHUS B
KOMIIPECCOpE.

Tema 7. Cuctembl ynpaBlIeHUsI TEMIIEPATYPOU rasa.

Ha3nauenue cucrem ynpaBiieHUsI TEMIIEPATYpOM Tras3a, SKCIUIyaTallMOHHBIE H
METPOJIOTUYECKHE TpeOOBaHUSI K HUM, OOJacTh NpuMeHeHus. DyHKIMOHAIbHBIE U
MPUHIUITHAIBHBIE CXEMbI CUCTEM YIIPABJICHHS TEMIIEPATYPOU ras3a.

CoBMecTHast paboTa cHUCTEM YIpaBIEHHUS YAaCTOTOW BpAIlEHHUS] U TEMIIepaTypou
raza. [Ipaktudeckas peanu3anusi CUCTEM YHOPABICHUS TEMIEpPAaTypou Tas3a, HX
CPAaBHUTEIIbHBIM  aHAIM3, OLEHKAa JKCIUIYTAlMOHHBIX CBOWCTB M  PEryJUpOBKa.
XapakTepHble HEUCITPABHOCTU U UX BIIUSIHUE HA O€30MAaCHOCTh MOJIETOB.

Jluteparypa: [1, c. 71-2706] , [4, ¢.79-94].

Meroauyeckue yka3aHusl.

CrpemieHne K BBICOKUM 3HAYEHUAM YAEIbHBIX TAT U MOIIHOCTEN, K YMEHBILICHUIO
Macchl U Pa3MEpoOB, a TAKKE K IMOBBIMICHUIO d(PGEKTUBHOCTH BEIET K HEMPEPHIBHOMY
POCTY y coBpeMeHHbI aBuanuoHHbIX [Tl TemnepaTypsl ra3a nepea TypouHoit. OpHoun u3
BAKHEUIIINX CHUCTEM BbICOKOTemIeparypublx ['TJl sBisgerca cucrtema ynpaBiIeHUS
TeMIlepaTypoil raza nepes TypouHoiu. [Ipu u3yueHun 3Toil TeMbl HEOOXOIUMO, MPEXKIC
BCETO YETKO YACHUTH Bo3pactanue poiu CAY Temmeparypod rasa COBPEMEHHBIX

adBUAalTMOHHBIX I[BPIF&TGJIGIZ.



Jlanee cneayer pacCMOTPETh MPUHIMIBLL YOpPaBICHUS TeMIEpaTypoud rasza ¢
NPUMEHEHUEM 3aMKHYTBIX M Pa3OMKHYThIX cucteM. I[Ipu 3TOM o0coboe BHHUMaHUE
oOpatuTe Ha CTPYKTYPHBIE CXEMBbI CUCTEM yIpaBJCHUS MOJYyUYUBIIUX HauOoJee MIUPOKOe
pacnpoctpanenue B CAY coBpeMenHbix M.

B aBualMOHHBIX OBUTATENSIX C PETYIUMPYEMOU IUIONIAAbI0 BBIXOAHOTO CEYEHUS
COIIa IPUMEHSIETCSI TpOorpaMMa ¢ OJJHOBPEMEHHBIM PErYJIMPOBAHUEM YaCTOTHI BPAILICHUS
poTOpa u TeMIepaTyphl Ta30B nepen Typounon. Pexomenmyercs moapo6Ho pazoOpaThCs B
COBMECTHOM paboTe ABYX CUCTEM YMIPABJICHUS: YaCTOThI BpaIlleHUs U TeMIIEpaTyphl rasa.

3aBepmmTh paboTy HaJa yYeOHBIM MaTEpPUAJIOM TEMBl CJEAyeT H3ydYeHUEM
pa3Inunid MEXIY PETYIATOPAMU U OTPAHUYMTEISIMU TEMIIEPATYPHI rasa.

Bormpocs! 11t caMmonpoBEpKH.

1. Haznauenne CAY Temmnepatypoii raza nepen Typounoi I'T[?

[lo kakuM mnpu3HAKaM W Ha KakKhe€ TUIBl KIACCUDUIMPYIOTCS PETYyJISATOPHI
TeMIIepaTyphbl raza?

3. TpeboBanus k CAY temmepatypoi rasa.

4. Yem oTIuMYaeTcs OTpaHUYUTENIb TEMIEpaTypbl Ta3a OT BCEPEKUMHOTO
peryiaropa?

5. Tosicaute npunIUi padotel CAY Temneparypoii raza. [lepeunciante ocHOBHbIE
AJIEMEHTHI, UX HA3HAYEHHUE U MPUHLIUIT JelcTBUS AaHHOU CAY.

Tema 8. ABTOoMaru3anus IpoLeccoB NPUEMUCTOCTU U

3arycka aBuauuoHHbIX ['T/I.

HeobxoaumocTh  aBTOMATH3alMKM  MPOIECCOB MPUEMHUCTOCTH W 3aIlycKa.
O60CHOBaHME ONTUMAJIBHBIX MPOTpamMM MPUEMUCTOCTH U 3amycka aBuanmoHHbBIX ['T/I.
OcHoBuble anemeHThl CAY  ofOecrieuuBaroniMe  BBIMIOJIHEHUE ATUX  IMPOTrPaMM,
MPUHITUTHATBHBIE CXEMBI U OCOOCHHOCTH UX PaOOTHI.

Cucremsl aBTOMAaTH3aLHUU IIPOLIECCOB IPUEMHUCTOCTH U 3amycka,
OKCIUTyaTallHOHHBIE M METPOJIOTHYECKHE TpeOOBaHUS K HHUM, OCHOBHBIC TPHHIIUIIBI
MOCTPOEHUSI. ABTOMAaThl MPUEMHCTOCTH W 3alycKa, X KiIacCUPUKaUsg U O0COOCHHOCTU
paboThl. DYHKIUOHAIBHBIE W TPUHIUMNHAIBHBIE CXEMbl aBTOMATOB MPUEMHUCTOCTH
pa3JIMYHBIX TUIMOB. XapaKTepHblE HEUCHPABHOCTH U UX BIUSHUE HA OE30MaCHOCTH

ITOJICTOB.



JIutepatypa: [1, c. 254-260], [5, c. 228-234], [c.249-251].

Meronnueckue ykazaHus

3ajava ympaBJi€HUS. aBUALMOHHBIMU JIBUTATENsIMU B MpOLECCe 3alycka u
IPUEMUCTOCTH COCTOMT U3 JABYX 4YacTeil: pa3paOOoTKuM ONTHUMAJIbHON MPOrpaMMbl
YOPABICHUS M CO3JaHUs CIELUAJIbHBIX PEryJsTOPOB WM aBTOMATOB, CIIOCOOHBIX
OCYIIECTBUTH TAKOE U3MEHEHHE PETyIUpYomuX (GakTOpoB, YTOOBI MapaMeTphbl JBUTATEIS
U3MEHSUJIMCH 110 BO3MOXHOCTH OJIM3KO K ONTHMAajIbHOMY 3aKOHY. IIpu 3TOM O4YeHb BakHO
YMETh MpPEACTaBUTh padOUyl0 JIMHUIO JABUTATENsI HAa XapaKTEPUCTUKE KOMIIpeccopa H
OOBSCHUTD JOMYCTUMbIE TPAHULIBI U3MEHEHHSI IApaMETPOB.

Hanee HeoOXoAMMO paccMOTpeTh cxembl u  pabory CAY 3amycka u
NPUEMUCTOCTH, OCHOBHBIMHU 3JIEMEHTAMU KOTOPBIX SIBISIOTCA CHELUATbHBIE PETYJISATOPHI
win aBTomatbl. Ocoboe BHMMAaHHME PEKOMEHIYETCs OOpaTUTh Ha MPHUHLMIBI JIEHCTBUS
aBToMaroB npuemucroctu (All), paborarouux no BHyTpeHHUM napameTrpaM. Kpome toro,
HAJ0 O3HAKOMMTBCS TaKXe€ C BPEMEHHbIMH aBTOMATaMHM IPUEMHUCTOCTH, BKJIIOYas
TUAPO3aMEITUTEINH.

Hanee cienyer M3yuuTh pabOTy U YCTPOMCTBO TOIUIMBHBIX aBTOMATOB 3alycka
TA3 pa3nuuHbIX TUIOB, UX JOCTOMHCTBA M HepocTaTku. OcoOoe BHUMaHHE MPH ITOM
cienyer yneauTs TA3, perynupyroleMy Ioaady TOIUIMBA IO JABJICHHUIO BO3JyXa 3a
koMrpeccopoM.  OOpaTuTe  BHUMAHUE Ha  OSKCIUIyaTalMOHHBIE  PETYJIHPOBKH,
npeaycMoTpeHHsie B cymectByromux All u TA3.

Bomnpocs! miis camornposepku

1. ITokaxuTe Ha Xapakrepuctuke komipeccopa I'T/] nuHuo pabodunx peKUMOB,
30HBl pa3roHa M TOPMOXKEHHUS pOTOpPA, JIMHUHM, OTPAHUUYEHUS paOOThl JBUTATENs IPU
OPUEMHUCTOCTH, a TAKXK€ ONTHUMAJbHBIA 3aKOH WM3MEHEHUs MapaMeTpoB JIBUraress Ha
pasroxe.

2. OOocHyiiTe ONTUMAalbHBI 3aKOH H3MEHEHUs MapaMEeTpOB JBMUraTels IpU
3aITyCKe.

3. HapucyiliTe MOMEHTHYIO IuarpaMMmy 3allyCKa U IOKaXUT€, OT Yero 3aBUCUT
BpEMs 3aITycKa.

4. Yto Takoe NpUEMHUCTOCTh U ONTUMAJIbHBIN 3aKOH TPUEMHUCTOCTH?

5. HaznaueHnune aBToMaToB IMPUCMUCTOCTH U SaHYCKa?



6. Ilepeuncnure cymectByromue tunsl All u TA3, oTMeTbTe UX TOCTOMHCTBA U
HEJIOCTaTKH.

7. Hosicaure cmpica "XonomHoro" u "ropsyero" 3aBUCaHUsA 4acTOTHI BpAllCHUS
poropa I T/l mpu 3amycke.

8. CocraBbre (yHkimoHanbHyt0 cxemMy AIl u TA3 ogHOrO M3 COBpPEMEHHBIX
nsurareineit BC T'A.

Tema 9. ABTOMaTHYECKHE CUCTEMbBI OCEBBIX KOMIIPECCOPOB.

XapakTepuCTUKU KOMIIpECCOpa, BIUSHUE PACYETHON CTENEHU TMOBBIIICHUS
JABJICHUSI HA TOJIOKEHHE paboyell JUHUU, 00O0CHOBAaHHWE HEOOXOJAMMOCTH MEXaHW3aluu
KOMIIpeccopa.

3agaur aBTOMATHU3allUM OCEBBIX KOMIIPECCOPOB, MpUHIUN padoThl AC 0CEBBIX
KOMIIpECCOpOB M TpeboBanuss kK HuUM. AC yImpaBieHUS TMEpPernycKoOM BO3JayXa H
MOBOPOTHBIMU JIOTIATKAMHU. 3aKOHBI YIpaBieHUs, GyHKIMOHAIbHbIE B MPUHIUIHAIbHBIC

CXEMbI, CTATHYCCKUEC U JTMHAMHNYCCKUC CBOﬁCTBa, OKCILTyTallMOHHAA OICHKA.



[Ipumep UCHOJHEHHS CHUCTEM YIPaBICHUS MEXaHU3AlMEel KOMIIPECCOPOB,
npUMepsl UX pabOThl W OTJIAJKAa B JKCIUTyaTallud. XapaKTepHble HEUCIIPABHOCTU U HUX
BJIUSIHUE HA O€30MacHOCTb MOJIETOB.

Jluteparypa:[1,c. 178-284], [4, c. 91-110].

Meroauueckue yKkazaHus

[Tonoxenue padoueit nuaun I'T/] Ha XapaKTepUCTUKE KOMIIpECCOpa ONpPeneseTCs
€ro pacueTHBIMU [apaMeTpaMu, IPUHATON IPOrPaMMON YIIPABJIEHUS, & TAKXKE YCIOBUSIMHU
skcrmyaranuu. C  1ebl0  TOBBIILIEHUS YCTOMYMBOCTH W 3(P(EKTUBHOCTH pabOTHI
JNBUraTeJIed Ha HEPACUYETHBIX pPEXUMax KOMIIpeccopel Bcex coBpeMeHHbIXx [TJI
BBINOJHSIOTCS CO CHELUAJIbHOM MeXaHu3alued, oOecrneunBarolell peryjJupoBaHue
pacxojia Bo3/ayxa U U3MEPEHHE YIiOB YCTAHOBKHU CHPSAMIISIONIMX aNMapaToB. YIpaBieHUE
9TOM MEXAHU3ALMEN OCYLIECTBISAETCS C IIOMOIIBIO OTACIBHOW aBTOMATUYECKON CUCTEMBI.
Ora cucreMa SBISETCA KOMIUIEKCHOM, COCTOSIEW M3 HECKOJIBKUX CaMOCTOSTEIbHBIX
CAY, 4nciio KOTOpBIX COOTBETCTBYET KOJIMYECTBY YIIPABIISIEMBIX 2JIEMEHTOB.

Oco0oe BHUMaHUE MPU U3YUYEHUH TEMBI CIIEyeT yAEIUTh PACCMOTPEHUIO PabOThI
npotuBonoMnaxHeix AC: cucTeM yHOpaBleHHs KIallaHaMH T[epenycka M y3JaMu
YCTAaHOBKM CHpSAMIISIIOIIMX anmapaToB. HeoOxonumo pa3zobpaTbCsi B OCOOEHHOCTSIX
UCIIOJIHEHHSI TUCTEPE3UCHBIX YCTPOMCTB HEKOTOPBIX MNpoTuBOonOMHNaxHblx CAY
CYUIECTBYIOIINUX JIBUTATEIICH.

HeoOxonumo Takke 4eTKO 3HaTh, OYEMY IPUBEIECHHYIO YacTOTY BpalllEeHUs U
CTENEHb TMOBBIUICHUS JaBJIEHUs OoJjiee NPEINOYTUTENbHO TPUMEHATh B KauecTBE
3agatoniero mapamerpa B CAY 0CeBBIX KOMIIPECCOPOB MO CPAaBHEHUIO C (DU3HUECKOMN
4acTOTOM BpalllCHMUS.

3aBeplIUTh M3YyYEHHE TEMbl PEKOMEHAYETCS pacCMOTpPEHHEM paldoThl U
ycTpoicTBa npoTuBonoMakHbIX CAY KOHKpeTHBIX JaBurateneid ['A.

Bormpocs! 11 caMOonpoBEpKU

1. HazoBute CAY oceBbix kommpeccopoB. OObSICHUTE UX HA3HAYCHUE U MOPSIOK
paboTHI.

2. O0pacHUTE HEOOXOJUMOCTh THCTEpe3rca B cpadaThIBAHUM IMPOTHUBOIOIOXKHBIX

ABTOMATOB.



3. K kakuM MOCIeCTBUSAM MOXKET MPUBECTH OTKa3 B pabOTEe WM HEMpaBHIbHAS
HACTPOWKA IMPOTUBOIIOMITAKHBIX aBTOMATUYECKUX YCTPOMCTB.

4. WM3o0pa3utre CTPYKTYpHYIO CXEMy MPOTHUBONOMIIAKHBIX  aBTOMATOB,
paboTaromux Mo pa30MKHYTOH cxeMme.

5. U3oOpasure rpaduyeckd rucrepe3uc B cpadaTbIBaHUM MPOTUBOMOMMIAKHBIX
arperatoB (MCKYCCTBEHHBIM U €CTECTBEHHBIN).

6. CocTaBbTe CTPYKTYPHYIO CXEMY CUCTEMBI aBTOMAaTUYECKOTO YIIPABJICHUS yTIIOM
YCTAHOBKM HaIIPaBIIIOLIMX JIOMTATOK OCEBOTO KOMIIPECCOPA.

7. llpuBenure mnpuUMEp 3HAYEHUM [APAMETPOB HEKOTOPBIX KOHKPETHBIX
JBUTATENIel MpU cpadaThIBAaHUU MPOTUBONIOMIAXHBIX CAY.

Tema 10. ABTOMaTHYECKUE OTPAHUYUTENNA HEYIIPABIIIEMBIX BEJIMUYHUH

ABTOMAaTHYECKHE  CUCTEMBI  OTPAHWYEHHUS  HEYINPABISEMBbIX  IAPaMETPOB
coBpemeHHblx AI'TCY. Haznauenue orpaHuuuteneidi M HUX poJib B 00ECICUCHUU
HA/JIC)KHOCTU pabOThl aBUAIIMOHHBIX CHUJIOBBIX. YCTAHOBOK M 0€30MaCHOCTH TOJIETOB,
HKCIUTyaTal[MOHHbIE U METPOJIOTHUYECKUE TpeboBaHus K orpannuutensaMm. Kinaccuduxarms
orpannuurenei. [I[puMeHeHne orpaHuYnTENIed B pa30MKHYTHIX U 3aMKHYThIX CAY

[IpakTHueckass  peanusaumss  orpaHuudrenesl  Ha  cepuiiHbix [TJ[  ux
AKCIUTyTALlMOHHBIE XapaKTEPUCTUKU U OTJIaKa.

JIuteparypa: [4, c. 138-152].

Meronnueckue ykazanus

JIns mpenoTBpalleHus] BO3MOYKHOCTH IIPEBBILIEHUS MPEAEIbHBIX IO YCIOBUSAM
IIPOYHOCTH WJIM Ta30JMHAMUYECKOW YCTOWYMBOCTH 3HAYECHHM HEYNPABISEMBIX BEINYUH
pabouero nmpoiecca, Ha COBpeMEHHbIX aBHalMoHHbIX [T/ ycTaHaBiauBaroTCs
CHenuaibHble aBTOMATUYECKHE OrPAaHUYUTENM, oOseryaromue paboTy >3Kunaxa Mnpu
YOpaBJIE€HUU CHJIOBOM YCTAaHOBKOW, TIIOBBIIIAIOIIME HAJEKHOCTH €€ paboThl U
6e3omnacHoCTh ToJsieTa. K OCHOBHBIM OTrpaHUYUTENSIM, MPUMEHSEMbIM Ha COBPEMEHHBIX
I'T/I oTHOCATCSA: OTpaHUYUTENN YaCTOTHI BPALIEHUS OJHOTIO U3 KaCKaJOB JIBUIATEIISI, TEM-
nepaTypbl ra3oB mepes (3a) TypOMHOH, JaBiE€HUS BO3IyXa 3a KOMIIPECCOPOM, CTEIECHU

IMOBLIIICHUA AABJICHHA B KOMIIPECCOPE, MUHHUMAJILbHOI'O AJAaBJICHHUA W pacxXo/Ja TOIINIMBa U

Ap.



W3yvast HAcTOSIIyI0O TeMy, HEOOXOAMMO OOpaTHUTh BHHUMaHHE HAa OCOOEHHOCTH
MIPUMEHEHUSI OTPaHUYUTEINICH TIPU 3aMKHYTOM U pazoMkHyToM CAY. PaccmoTpuTe Takxke
OCOOCHHOCTH MX (PYHKIIMOHAJIBHBIX CXEM, YSICHUTE JOCTOMHCTBA M HEJOCTATKU PabOThHI
OTrpaHUYUTENEH MIPU UCTIOIB30BaHUU pa3iuuHbiXx CAY.

3aBepIINTh M3YUYEHUE TEMbl CIEAYET PacCMOTpeHUEM paboThl U OCOOEHHOCTEH
KOHCTPYKIIMU OTPAHUYUTEINICH HEKOTOPBIX KOHKPETHBIX aBUualiMoHHbIX [ T/I.

Bomnpocs! it camornposepku

1. OObsicHUTE HEOOXOIUMOCTh MNPUMEHEHUs] OTpaHUYUTENEH HEyIpPaBIIeMbIX
MapaMeTPOB B COBPEMEHHBIX aBUallMOHHBIX ['T/1.

2. Kakue napaMeTpbl Ha3bIBAKOTCS OrPaHUYMBAEMBIMU ?

3. 3aMKHYTBIE U HE3aMKHYTBIE OIDAHUYMTENHN. B 4eM COCTOUT pas3iinuue MEXIy
HUMH? KakoBbI UX IOCTOMHCTBA U HEAOCTATKU?

4. Boluepture (QYHKIIMOHAIBHBIE CXEMbl 3aMKHYTBIX M  HE3aMKHYTBIX
OTpaHUYMTEIICH TTapaAMETPOB.

5. Knaccudukanuss orpanuumreneid. [lepeducnnB OCHOBHBIE OTPAHHYUTEIH,
npuMeHsemble B aBuaniuoHHbIx I T/L.

Tema 11. Cucremsl ynpaBieHuUs yCTPONCTBAMU PEBEPCUPOBAHUS TSTH

aBuaoHHbIX ['T/]

Haznauyenue peBepca TATH B CHIIOBBIX yCTaHOBKax camoneToB ['A, kimaccudukanms
U OCOOCHHOCTH pabOThl pa3IUYHBIX THUIMOB YCTPOMCTB PpPEBEPCHUPOBAHUS  THATH.
Orpanuuenusi, HakjaabiBaemMble Ha pexuM pabotel [T/l npu ucnonb3oBaHUU
PEBEPCUBHOTO  ycTpoicTBa.  TpeOoBaHuUs, MPEAbSIBIsSEMbIC K  yCTpOMCTBaM
PEBEPCUPOBAHUS TATH.

Cucrembl aBTOMaTUYECKOrO YIIPABJIEHUSI PEBEPCOM TATM B aBHAUMOHHBIX ['T/I;
cocTaB, (YHKIIMOHAJIbHBIE CXEMBbI, YCTPOMCTBO W paboTa OTHETBHBIX JIJIEMEHTOB,
npeabsaBisemMble  TpeOoBaHusa. IlpakTuyeckas peanu3alusi CHCTEM  yIpPABICHHUS,
ycTporcTBa peBepcupoBanusa TsAru Ha ['T]l, MX 3KCIUTyaTallMOHHBIE U SPTOHOMUYECKUE
XapaKTEPUCTHUKH, OXPaHA TPYJa IPU UX IKCILTYaTALUH.

Juteparypa: [10, c. 76-109].

Meroauueckue yka3aHus



[Ipu m3ydeHnn 3TON TEeMBbI HEOOXOAMMO MPEABAPUTEIIHEHO BCIIOMHUTH OCHOBHBIC
CBEIICHHSI O PEBEPCUBHBIX  ycTpoilcTBax  aBuauumoHHbix [T/l  Ha3HaueHwus,
Kjaccudukanuu, pabota 1 OCHOBHbIE TPeOOBaHUS K HUM. BblnonHeHue 3Tux TpeOoBaHuM
B 3HAQUYUTEIILHOW MeEpe OMNpeAcsaeTcsa cucteMou ympaieHus. [loatomy pnamee ciemyer
ocoboe BHHMaHHME€ OOpaTuTh Ha pabOTy CHUCTEM YIpaBiEHUS PEBEPCHUBHBIMU
ycTporictBaMu aBuaiioHHbIX ['T/1.

PexomenayeTcs CcOenpHO pPacCMOTPETh TAKHWE BOIPOCHI KaK: CUTHAIM3ALUS U
OJIOKMPOBKU B. CUCTEMaX YIPABJICHUS PEBEPCUBHBIMHU YCTPOMCTBAMH PA3IUYHBIX THUIIOB,
TpeOOBaHMSI K CUCTEMAaM yTPABIICHUS, UX CTPYKTYPHBIC 1 (DYHKIIMOHATBHBIE CXEMBI.

3aBepUINTh U3YUYEHHUE TAHHOW TE€MbI CIEAYET CPABHUTEIBHBIM aHAJIM30M CUCTEM
yIpaBJeHUs] PEBEPCUBHBIX YCTPONUCTB COBPEMEHHBIX aBUALIMOHHBIX JIBUTaTelel, oOparas
IPY A’TOM BHUMAaHHE Ha WX JKCIUTyaTal[MOHHbBIC, SPTOHOMUYECKHE TPEOOBAHUS U BOTIPOCHI
OXpaHbI TPyJla MIPU UX SKCILTyaTallH.

Bomnpocs! niia camonpoBepku

1. Yro Takoe peBepcuBHOE ycTpoilcTBO? KakoBO €ro Ha3Hau€HUE W OCHOBHBIC
XapaKTepUCTUKU?

2. Kakue TpeboBanHMs MPebIBISIOTCS K PEBEPCUBHBIM YCTPOUCTBaM?

3. Kakue TpeOoBaHUsI NPEIBABISIOTCS K CHCTEMaM YIMPABICHUS PEBEPCUBHBIX
yCTpOMCTB aBHaliMOHHbIX ['T1?

4. B yeMm CyTh OJIOKUPOBKH CUCTEMBI YNPABICHUS PEBEPCUBHBIM yCTPONCTBOM U
CUCTEMBI yIIPaBJIEHUS pEeKUMaMU pabOThI JBUTATENS?

5. H300pa3ute (QPYHKIMOHAIBHYIO CXEMYy CHCTEMBl YIMPABICHUS OJHOTO W3
paccMOTpeHHbIX Bamu nBurareneil.

Tema 12. YnpapneHue OTACIbHBIMA CUCTEMAMH U YCTPOWCTBAMM aBUALIMOHHBIX
CUJIOBBIX YCTaHOBOK

Cucrema ympaBieHuss Bo3aymiHbiIM BuHTOM TBJI. VYcrpolicTBa 3amuThl
JIBUTATEJIEN OT MOABJIEHUS] OTPULATEIIBHOMN TATH.

VYmpaBnenne Temreparypor Macia. HasnaueHme cucteMbl, TpeOOBaHUS,
CTPYKTYpa U IPUHIUNHUAIBLHBIE CXEMBI.

OcoOeHHOCTH  yOpaBJICHUS  CHUJIOBBIMH  YCTAaHOBKAMH  CBEPX3BYKOBBIX

MMaCCa’kUpCKUX CaMOJICTOB. HpI/IHHI/IHBI IMOCTPOCHHUA CUCTEM YIIPABJICHUA CBCPX3BYKOBBIX



BXOJIHBIX  YCTPOWCTB, (yHKIHMOHAIbHBIE CcHUCTeMBbl. CHCTEMBI aBTOMAaTHYECKOTO
YIPaBJIEHHUS MIIOMAABI0 KPUTUYECKOTO U BbIXO1HOTO ceuenuil conen CIIC.

Cucrembl  peryiaupoBaHus  (OPCHUPOBAHHOTO  peXHMa B Tra3oTpyOHBIX
aBUAIIMOHHBIX ABUTrateisax npsaMou peakuu (TPAD, TPAID).

Cucrembl (OpMUPOBAHMS CUTHAJIOB ISl 3aJlaHUS PEKUMOB pPabOThI CUIOBOMU
YCTaHOBKH.

Jlureparypa: [1, c. 270-273, 280-285] , [4, c. 157-221].

Meroauueckue yka3zaHus

Kpome paccmorpennsix Boimie CAY aBuanuonssix 1'T/[, B cocTaB COBpEMEHHBIX
AI'TCY BXOIHWT eme psii CUCTEM YIIPABICHUE KOTOPHIE HE SIBISIOTCSA ONPEACIISIIOIIUMHU C
TOYKHU 3pEHUs OE30MaCHOCTH M HAJACKHOCTH paldOThl CHJIOBOW YCTAaHOBKH, JIHMOO B
BCTPEYAIOTCSI HE BO BCEX, a JIMIIb HEKOTOPBIX TUIAX aBUAIIMOHHBIX CUJIOBBIX YCTaHOBOK. K
TaKuM CHUCTEMAaM YIIPABICHUS MOKHO OTHECTH CHUCTEMbl YIPaBJIEHUS BO3AYILIHBIM
BUHTOM, BXOJHBIM M BBIXOJHBIM yCTpoiicTBamu cmiioBbix yctaHoBok CIIC, dopcaxnon
KaMepoH, TEMIIEpaTypOr Maciia B CHCTEME CMAa3KH JIBUTATEIIS U AP.

PekomeHnyeTcss KOPOTKO O3HAKOMMTCS CO BCEMHU MEPEYHUCICHHBIMU BBIIIE
CHUCTEMaMH yIIpaBJeHus, oOpamas 0co00e BHUMaHWE Ha T€ JIBUTATEIN U HX CHCTEMbI
KOTOpbIE HAuOOJBIIMM 00pa3oM COOTBETCTBYIOT MNPO(EeCCHUOHATBLHOMY HHTEPECY
CTYJEHTA.

3aKOHYUTh HW3YUYEHHE HACTOSIIEH Tembl cieayeT paccmorpenneM CAY takux
nurarenei, kak AU-24, JI-30KY u HK-144.

Tema 13. Dnexrponnsie nudpossbie u ananoropsie CAY aBuanuonubix ['T/]

O6ocHoBaHUE HEO0OXO0IUMOCTHU COBEPIIEHCTBOBAHUS CYILIECTBYIOLIUX
ruapoMexannueckux CAY I'T/l u mepexona K 2JIE€KTPOHHBIM aBTOMATUYECKUM CHCTEMaM
ynpasienusi. OOmue TNPUHIUNBI TOCTPOSHUS DJIEKTPOHHBIX CHUCTEM YIIPAaBJICHHUS.
[IpyHUMOBI AEHCTBHS CHCTEM PETYJIMPOBAHUS JAHUArHOCTHPOBAHUS AaHAJIOTOBBIX U
mudpposeix CAY. Cornacyromme yctpoiictBa siekTpoHHBIXx CAY. VYcrpoiictBa
oToOpaxkenuss umHpopmaiuu, OoproBass OBM m ee mporpamMmHoe oOecleueHHe s
s pexTuBHON paboTHI I1eKTPOHHBIX CAY.

Pounb runpomexannueckux snemeHToB B CAY ¢ 6oproBoit OBM.

Jluteparypa: [1, c. 285-305].



Meronnyeckue yka3aHusl.

VYcioKHEHHE 3aKOHOB perysMpoBaHus aBUalMOHHBIX ['T/I, a Takyke mosellieHHE
TpeOOBAHUM K CTATUYECKONM W JUHAMUYECKOHM TOYHOCTH MPOLIECCOB HX YIPABICHUS
BBI3BAJIO HEOOXOJUMOCTh IHepexojila OT OObIUHBIX TuapoMexanuyeckux CAY  k
JJIEKTPOHHBIM CHUCTeMaM yIpasieHus. [lpudem, eciv IepBOHAYAIBHO DJIEKTPOHHBIE
YCTPOMCTBA yNPaBICHHS UCIIOJIB30BATUCH TOJBKO JJISl BBIMOJIHEHUS OTIACIbHBIX (QYyHKIUH
(orpaHuuyeHue TEMIEpPATyphl Ta3oB, 4aCTOThl BpAILlEHUS POTOPOB, YIIPABICHUE
MexaHu3aluen Kommpeccopa M T.A.), TO TENepb CTaJd HPUMEHSTCS KOMIUIEKCHbBIE
AIIEKTPOHHBIE  PEryJsATOPbI, BBINOJHAIOMIME BcEe (YHKUHMA yOpPaBIECHHUS CUIOBOU
YCTaHOBKOM.

B nepBbix anekTpoHHBIX CAY HMCHOJIB30BAIMCH aHAJIOTOBBIE BBIUYHCINTEIBHbBIC
yCcTpoiicTBa, He  TpeOyrolmue  NPUHIMIMAIBHOTO  MpeoOpa3oBaHUsl  CUTHAJOB,
MOCTYMAIMUX OT NaT4yukoB. K crmabbiM cropoHaM Takux 3ieKTpoHHBIX CAY MOXKHO
OTHECTH UX HENOCTATOYHBIE TOYHOCTh M HAJIE)KHOCTD, a TAK)KE TPYIHOCTh MEPEHACTPOUKHU
Ha JApYTrue IPOrPaMMBl PETYJIHUPOBAHUSA, OTPAHWYEHUS WU YCJIOBUs JKCIUlyatanuuu. B
COBPEMEHHBIX M TEPCIEKTUBHBIX aBUAaMOHHBIX [TJ[ c wmenbro oOecreueHus HX
HanOoMbIIeH 3PPEKTUBHOCTA U HAICKHOCTH SKCIUTyaTallii Ha HEPACUETHBIX PEXKUMAX U
B PA3JIMYHBIX OKPYKAIOLIMX YCIOBUSAX BCE LIMPE CTAIA IPUMEHATHCS DIIEKTPOHHBIC
ugpoBsie CAY. OCHOBHBIM MPUHIMIHAAIBHBIM OTIWYHEM, XapaKTEPU3YIOUIUM pPadoTy
AJIEKTPOHHOM IHU(PPOBOI CHUCTEMBI aBTOMATHUYECKOTO PEryJIHMpPOBAaHUS MO CPAaBHEHUIO C
HENPEPBIBHOM aHAJIOIOBOW, SBISIETCS HAJIMYME B TaKOM CHUCTEME CIEUHAIbHOTO
npeoOpaszoBaTensi HEMPEPHIBHBIX CUTHAJIOB B JIMCKPETHBIE CUTHAIBI B BUIE IU(GPOBOTrO
KOJ1a.

Jlanee mnpu uU3y4eHUM OTOM TEMbl CIEIyeT pa3o0paTtbcs B OCOOEHHOCTAX
(GYHKIMOHATBHBIX CXEM DSJIEKTPOHHBIX CHCTEM YIIPaBJICHHUS W MPUHIMIAX WX JEHCTBUS.
Oco0oe BHUMaHUE cieayeT oOpaTUTh Ha poJib TUAPOMEXaHu4eckux 31eMeHToB B CAY ¢
OOPTOBBIM, ANEKTPOHHBIM peryssitopom asuratens (PO/I).

Bomnpocs! it camornposepku

1. OO6ocHyliTe HEOOXOAUMOCTh MPUMEHEHHUS AIEKTPOHHBIX CHCTEM YIPaBICHUS

COBpPEMEHHBIX aBUAMOHHBIX [ T/I.



2. Hapucyiite cTpykTypHBIE cXe€Mbl 3JeKTpOHHbIX CAY C aHaloroBeiMu H
U (POBBIMH BBIYUCIUTEIBHBIMUA YCTPOUCTBAMH.

3. B ueM mnpuHUUN JUCKPETH3AlMM HENPEPHIBHBIX CUTHAJIOB JAaTYUKOB IMpU
MPUMEHEHUU B CUCTEMax yrpaBieHus udpoBsix IBM?

4. HazHaueHHe COrjacyrolnux yCTPOMCTB B AJIEKTPOHHBIX CUCTEMAX yIIPABJICHUS.

5. KakoBa pojib THIPOMEXaHHYECKHX DJJIEMEHTOB IIPU HCIOIb30BAaHUU Ha
JIBUTATEJIC B KAYECTBE OCHOBHOM AyiekTpoHHOU CAY.

5. JABOPATOPHBIE 3AHATHUA N UX COAEP)KAHUE

JIaGopaTopHble 3aHATHS - OJHA W3 OCHOBHBIX (POpPM y4eOHOU IESATETHHOCTH B
cucTteMe o0ydeHUs CIeHaIMCTOB crienuanbHocTr 160901

JlaGopaTopHble 3aHATUS NPOBOJSATCS B COOTBETCTBMM C pabouell mporpammon
qucuIUInHbl "CUCTeMBbl aBTOMATHYECKOro ympaBiieHus aBuanmoHHbIX ['T/[", yueGHBIM
IUIAHOM  CHEIUAIbHOCTH M TPeOOBAHMSIMHM  KBATU(UKAIMOHHONW  XapaKTEepUCTUKU
WH)KEHEPa-MEXaHMKA I10 HKCIUTyaTalluy CaMoJIeTOB U aABurarenei ['A.

K BeImonmHEHUIO 1a00paTOPHBIX PabOT B MEPUO]] 3a4€THO-IK3aMEHAIIMOHON CeCCUU
CTYJIEHThl ~ 3a04YHOr0  (paKynbTeTa JOJDKHBI  3apaHee  MOJArOTOBUTHCA, H3YUYUB
COOTBETCTBYIOIINE TEMbl JUCIUIUIAH, OMUCAHUS BCEX JIaOOPATOPHBIX PabOT, BHITIOJHUTH
KOHTPOJIbHYIO paboTy.

KoHTposnb rOTOBHOCTH K BBHIMOTHEHUIO JTa0OPATOPHON pabOThI MPOBOAUTCS MEpe
KOKIbIM 3aHsATHeM. KOHTpoib MNPOBOAUTCA B BUIE HHAMBUAYaJbHOW Oeceibl, IO
pe3ynbTaTaM KOTOPOM J1aeTcs JOMYCK K BBIIOJHEHUE PaOOTHI.

IIpu wm3ydyenun pucummuimHbl "CAY  aBuanmonneix ['T/[" mnpemycmorpeno
MPOBEICHHE CIEAYIOMIMX JabopaTOPHBIX padoT:

JIB.5.1. DnementHas 6a3a ruapomexannueckux CAY aBuanmonnsix ['T/I.

JIb.52. W3yuenue paboThl, (YHKIMOHATHLHOM ¥ TNPUHIUIHAATILHON CXeM
M30JIPOMHBIX PEryJISITOPOB (Ha MPUMEPE U30JIPOMHOrO peryisitopa asuratens J[-30KY),

JIb.5.3. CucremMa aBTOMaTH4YECKOro ynpasieHus apurarens AM-25.

JIb.5 4. Cucrema ABTOMAaTHUYECKOI'0 yIIpaBJICHUSA JIBYXKOHTYPHOI'O
TypOopeakTuBHoro asuratens /[-30KVY.

JlaGopaTopHble 3aHATHS HMMEIOT 1IEJIbI0 YriayOJIeHHEe 3HAaHWUM, MOJYyYEHHBIX B

PE3YJIbTATC TCOPCTHUYCCKOTO M3YUCHHUA MATCpHaAJId, U IMOJIYUYCHUC IMPAKTUICCKUX YMGHI/Iﬁ



no anamu3 CAY IT/l, ycTaHOBIEHHIO BO3MOXHBIX IPUYMH HX OTKA30B U
HEUCIPAaBHOCTEH, a Takke (OPMYJIUPOBAHUIO TPEOOBAHUN IPOBEJICHUIO OTJIAIKU

aBTOMaTH4yecKux cucreM yrpasieHus I T/L.
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7. Hanumure paBuenust TP, TPIIJI, u TB]] kak 00BbEKTOB peryinoBaHus
U OOBSICHUTE OCHOBHBIE MOJIOKEHUS BBIBOJA 3TUX YPABHEHUM

Tema 4. DnemenTtHas 6aza ruapomexanndeckux CAY.

DNEeMEHThl CUCTEMbl NUTAHUSI JBHUraTeiied TOIUIMBOM, BIIMSIOIINE Ha
nporecc ympasieHus paboror ['THA. Knamanwl, npumensemsie B CAY.
UyBCTBUTENBHBIE  JJIEMEHTBI  PETYJIATOPOB W JATYUKOB. Y CIIMTENIBHBIC
ycrpoiicTBa. Ctabunusupyromue ycrporictBa CAY. [Ipeobpa3yromue ycTpoiicTsa.
Perymupyromme opranel CAY I'T/[. BpeMeHHbIE pEryiasiTOpbl Kak OTHAEIbHbBIC
OJIOKM peryiasiTOpOB CUCTOJ aBToMaTudeckoro ynpasienus ['T/I.

MexaHu3Mbl yIpaBI€HUSI HACTPOMKH 3JIEMEHTOB PETYJISTOPOB.

Jluteparypa: [1, c. 226-269], [2, c. 10-15].

Meronnueckue ykazaHus

[Ipexxne 4yem NOpUCTYNUTh K H3Y4YEHUIO ycTpoMcTtBa U pabotel CAY
coBpeMeHHbIX AI'TCY Bo3ayiiHbix cyaoB ['A, cHauana He0OXOIUMO PacCMOTPETh
OCHOBHBIE 3JIEMEHTBI 3TUX CHUCTEM, pa300paTbcs B UX HAa3HAUYEHUU U paboTe mpu
VW3MEHEHUH BHYTPEHHUX MapaMETPOB CUCTEMBI MJIN OKPYKAIOIINX yCIOBUM.

Hauunare cnenyer ¢ usyuenust BiusiHus snaeMeHToB CIIAT (cucremsl
MUTAHUS IBUTaTeed TOIUIMBOM), @ B YACTHOCTH TOILJIMBHBIX HACOCOB B ()OPCYHOK
Ha npouecc perymupoBanus AJl. Caegyer HU3yuuTh XapaKTEpPUCTHUKH ITHX
AJIEMEHTOB, YCTPOWCTBO, ONTHUMAJbHBIE YCJIOBHUS pPabOThHI, BIMSHHE Ha pPacxoj
TOIUIMBA YEPE3 CUCTEMY Ha MOJOrPEB TOIUIMBA U T.1.

HaubGonbmee pacnipocrpanenue B CAY I'T/] uMerOT pa3inyHbIe KIIallaHBbl.
[Ipu wu3ydyeHuun 5TON TeMbl HEOOXOAMMO PACCMOTPETh TaKWe KiamaHbl Kak:
NEepenyCcKHOW, (OrpaHHMYEeHUE TNPENEIbHOrO JaBieHus), IudPepeHnranTbHbIN
(kmamaH Tmepemnajga JaBJICHHM), pacIpeNeIUTeNbHbIN, 3amopHbId (0OpaTHBIN),
MOCTOSIHHOT'O U MMHUMAJIbHOTO J1aBJICHUM.

[Ipn paccMOTpEHUN YyBCTBUTEIBHOCTH JJIEMEHTOB PETYJSATOPOB CIEAYET
oOpaTuTh BHHMaHHE Ha paboTy W  CpaBHUTEIBHBICE  XaPAKTEPUCTHKU
MEXaHUYECKUX, THIPOMEXAaHUYECKUX, THUIPABINYECKUX M  DIIEKTPUUYECKHUX

YYBCTBUTCIIbHBIX 3JICMCHTOB 9aCTOThI BPAIICHUA JATYMKOB AAaBJICHHA, IICpLCIIajia 1,



0COOEHHO, OTHOLIEHUS JIaBJIICHU, a TAK)KE€ UyBCTBUTEJIbHBIX 3JIEMEHTOB JAaTYMKOB
TEMIIEPATYPHI.

[anee cienyer nepeiTd K U3y4YEHUIO YCUIUTEIBHBIX YCTPOWCTB, YACIIUB
0co00e BHHMaHUE THJIPABIMYECKUM YCHIUTENSM, IOJY4YUBIIUM HauOoOJbIIee
pacnpoctpanenue B CAY coBpemeHHbix AI'TCY. B aToM paznene TeMbl cieayer
paccMOTpeTh  30JO0THHKOBBIE  YCHJIMTENIBHBIE  YCTPOICTBA, YCHUJIUTEIbHBIC
YCTPOMCTBA C yIPaBJISIONIMM 3JIEMEHTOM THIIA "COIIO - 3acjiOHKAa" M CTpYyHHBIE
TUIPOYCUITTUTEINH.

C 1enpi0 TMOBBIIICHHUS yCTOWYMBOCTH M ObicTpozeiicTBus CAY B HHX
OPUHUMAIOTCSA PA3IMYHbIE CTAaOWIM3UPYIOIIME U KOPPEKTUPYIOIINE YCTPONCTBA.
Heobxoaumo pazobparbces B crioco0ax yJIydllleHUus TMHAMUYECKUX XapaKTEPUCTHK
CAY u ux BAUSHUS HA XapaKTEPUCTUKHU CUCTEMBI.

B psane cnydaeB, ocobeHHo B MHOroMepHbix CAY 0 HECKOJIbKUMHU
pEeryaupyeMbIMU TapaMEeTPaMH, IOSBIAETCS HEOOXOJUMOCTh B COBEPILICHHH
ONPEJEIECHHBIX JIEUCTBUM IO COBMECTHOMY YIIPABJICHHUIO JABUIATENS C ITOMOIIBIO
HECKOJIBKUX BXOJHBIX MHapameTpoB. IIpu 3TOM BakHOEe 3HA4Y€HHE MPUOOPETAIOT
Takue INpeodpasylolle yCTpoilcTBa, Kak CYMMHUpPYIOIIME W MHOXHUTEIbHBIC
MEXaHU3MBbI, a TaKKe (PYHKIIMOHAIbHBIE TPe0o0pa30BaTEeIu.

Oco0oe BHUMaHWE TPU W3YYCHHH HACTOSIIEH TeMbI ClieyeT oOpaTuTh Ha
Takue BaxkHedmme osnemeHTel CAY [I'TJZl, kak perynupyromme OpraHbl H
BpEMEHHbIE perynaropbl. OCHOBHBIMU perynupytouumu opranamu ['T/] aBisitoTcs
pEeryaupyrolie OpraHbl MOJAa4YM TOIUIMBA (HAKJIOHHAs IIaiida IUIyHXEPHOIro
Hacoca, JPOCCENbHAs WIJIa, IPOCCENbHBIA KpaH), a B HEKOTOPBIX ABUTATENSAX U
IUIOLIAAN BBIXOJHOTO Ce4YeHHs coria. W3 BpEeMEHHBIX peryjasiTopoB Hao
o0si3aTeabHO  pa3obparbcs B paboTe  ruapo3aMeuIuTeNel, aBTOMAaTOB
MPUEMHUCTOCTH U 3amycka, 0€3 KOTOPhIX MPaKTUUecKu He 00xoauTcst Hu ogHa CAY
I'T.

3aBepIINTh U3YYEHHE TEMBbl PEKOMEHAYETCS PacCMOTPEHHEM MEXaHU3Ma
HACTPOWKH U YIIPaBJIECHUS PETYISITOPOB PETYIATOPOB.

Bomnpocs! miis camonpoBepku



1. Ilepeunciure  OCHOBHBIE  JJIEMEHTBI, BXOASAIIME B  COCTaB
TUAPOMEXaHUYECKUX CUCTEM aBTOMATUYECKOTO YIPABICHUS.

2. Oco0eHHOCTHU peryJIMpOBaHUs PacXo/ia TOIUIUBA YEPe3 JBUTaTelb MPU
WCIIOJIb30BaHUM PA3JIMYHBIX THUIIOB TOIIMBHBIX HACOCOB?

3. IlpuBenuTte npuUMEpPHI UCIOJIb30BAHUS PA3ITMYHBIX TUIIOB KJIANaHOB.

4. Hapucyiite cxemy u 00BSICHHTE pabOTy KiIamaHa MOCTOSHHOTO
nasieHus. Haznauenue kimanana [1/1.

5. Kakoii anement CAY obGecneunBaer ycroiuuByto padoty I'T/[ Ha
pPEXMME MaJIOro ra3a Ipy NOBBIIIEHUU BBICOTHI OJIeTa?

6. Ha3naueHue CTaOWIM3UPYIOIIUX UM KOPPEKTUPYIOUIUE YCTPOUCTB.
Hapucyiite crpykrypHyto cxeMy CAY ¢ uCronb30BaHUEM dTUX yCTPOUCTB.

7. Kakue ycunurenbHble YCTPOUCTBA IPUMEHSIOTCSA B THAPOMEXAHUYECKUX
CAY?

8.  Hapucyite cxemy peryJaTOpoB  4acTOTBl  BpallE€HHs  IIpHU
[EHTPOOEKHOM, MEXaHUYECKOM U THIPABIUYECKOM UyBCTBUTEIIBHBIX DJIEMEHTAX.

9. Knaccudukauus ynpapisitolleM 3J€MEHTOB YCHJIMTEIbHBIX YCTPOMCTB
TUMa "comiuo-3acioHka.

10. Maiite CPaBHUTEIIBHYIO XapaKTEPUCTUKY IPUMEHSIEMBIM
peryinupyromumM opraiam pacxoja torusa B CAY AI'T/I.

11. Oxapakrtepu3yiiTe MNpPUMEHSIEMbIE MEXAHU3Mbl YIPABICHHUS U
HAaCTPOMKH DJIEMEHTOB PETYIATOPOB.

Tema 5. Cucremsl ynpasiieHHs 4yacToTou BpameHus: poropa I'T/1

Cucrembl pPY4YHOrO yIOpaBICHUS YACTOTOM BpamieHus poropa [T/I.
O6nactu ux npuMeHeHusl. OyHKIIMOHAIBHBIE U MPUHIUIHAIBHBIE CXEMbl CUCTEM
PYYHOIO yIPaBJIEHUS O PETyJATOpaMH TMOCTOSSHHOM IOJAa4d  TOILUIMBA.
DKCITyaTallMOHHBIE CBOKMCTBA TAKMX CHCTEM.

ABTOMAaTHYECKHE CHCTEMbl YINPABIECHUS 4YacTOTOM BpAalICHHUs POTOPOB
['T/]. Ha3znaueHnue cuctem, KCIUTyaTallMOHHBIE U METPOJIOTUYECKHUE TPEOOBAHUS K
HUM.  lIpumeHsiemple  pErynasaToOpepl:  THUIBI,  CpPaBHUTENbHAs  OLICHKA,

XapaKTEPUCTHKHU.



AC ynpapineHuss 4acTOTOM BpamieHusi potopoB cepuiiHbix [T/ c pe-
IyJATOpaMHU, UMEIOLIIMMH Pa3IN4YHbIe KOPPEKTUPYUTE YCTPOMCTBA.

Cratuctuyueckue W JuHamuueckue xapaktepuctuku AC, cnocoObl uX
U3MEPEHUE U OTJIAAKH. XapaKTEPHbIE HEUCIPABHOCTU CHUCTEM YIPABICHUS U HUX
BJIMSIHUS HAa 0€3011aCHOCTh MOJETOB. MeponpHsTHs IO MOBBIICHUIO HAZSKHOCTU U
JIOJITOBEYHOCTH CUCTEM YIIPABJIECHHS 4aCTOTOM BpamieHus poropa ['T/I.

Jlutepatypa: [*1, c. 246-255], [4, c. 55-79]

Meroanueckue yKazaHusl.

PekomeHnyeTcss BHayaje paccMOTpETb pabdoOTy CUCTEM  PYUYHOIO
YIIPaBJIICHUA 4acTOTOM BpaieHus poropa ['T/] perynstopaMu NOCTOAHHOW MTOJAa4YH
ToruiuBa. [Ipu 3TOM HEOOXOIUMO YSICHUTH Pa3auyusl B CXEMax TaKUX PEryJsiTOpOB
npu paboTe ¢ KiIamaHOM IIOCTOSHHOTO [JaBJ€HHMS M KJIANaHOM IOCTOSIHHOTO
nepenajaa JaBleHU Ha APOCCEIBHON UrJie (IPOCCEeTbHOM KilanaHe).

IIpy M3ydyeHnn aBTOMATUYECKUX CUCTEM yIPaBJIEHUs YaCTOTOM BpALCHUS
PEKOMEHIyeTCsl BHAuaje VYSACHUTh NPHU3HAKA KIACCU(UKAIMU PETYJISTOPOB
YaCTOTHI BPAILIEHUS, OLIECHUTh JOCTOMHCTBA U HEIOCTATKU Pa3JIMYHBIX PETYISITOPOB
YacTOTHI BpallleHus, 11eJ1eco00pa3Hble 00IaCTH Ul IPUMEHEHHUS.

3aBepiIUTh H3YYEHHE PETYISTOPOB YacCTOThl BpAIIEHUS HEOOXOIUMO
YACHEHHEM IIPUYAH  BO3MOXHOW HEYCTOMYMBOCTH CHCTEMBI, BKIIOYAIOLICH
YKa3aHHBIN PETYJISTOP, HA TOHWKEHHBIX YaCTOTaX BPAILLICHUS.

Bormpocs! i1 caMonpoBEpKH.

1. Kakue »KcruryaTanioHHele TpeOoBaHHUs mnpeabsBisitorcas k CAY
4aCTOTHI BpaIllEHUsI pOTOPOB aBUAMOHHBIX [ T/[?

2. Tlouemy BO3HUKAaeT HEOOXOAMMOCTb B pa3/lCIEHUU BCEro AHana3zoHa
DKCIUTyaTallMOHHBIX YacTOT BpallleHWs Ha JBa NOAJAMAIIa30HA: IOJIMANA30H
PYYHOIO YIIPaBJIECHHUS YacCTOTOM BpAIICHUS M MOAAMANA30H aBTOMATHYECKOIO
yIpaBJIeHUs ?

3. Haiite cpaBHuTenbHyt0 oueHky CAY dyacToTOil BpallleHus cC

pEryisiTOpaMH CIECAYIOIIMX THUIIOB, MPAMOTO JCWCTBHUS, HENPSIMOrO JIEHCTBUS



OpOCTEHIIEH CXeMbl, HENmpsIMOrO JIEHCTBUS C JKECTKOM OOpaTHON CBS3BIO,
HETPSMOT0 JAEUCTBUSI C THOKOM 0OpaTHOM CBS3BIO.

4. Tlonw3ysce npunnunuanbHon cxemoit CAY ognoro w3z TP/ unu
TBJl rpaxxJaHCKOW aBUallMU, COCTAaBbTE CTPYKTYPHYKO CXEMY €ro peryisropa
YaCTOThI BPAILICHHUS.

5. N300pa3ure HACTPOEUYHYIO XapaAKTEPHUCTHKY PEryJsITOpa IMOCTOSHHOM
IIOJa4Y¥ TOILINBA IIPSMOTO JECUCTBHUS.

Tema 6. Cucrema ymnpaBieHUsI CTENEHBIO TMOBBIIICHUS (TTOHUXKEHUS)
JTABJICHUA.

O6ocHOBaHME HEOOXOJUMOCTH NMPUMEHEHHS] CUCTEM MOBBIIICHUS (ITOHU-
JKeHus1) naBieHus B aBHalMOHHBIX ['TJ/[. [ITHeBMaTHUecKkHe MATYMKH OTHOIICHUS
JIaBJICHUU; MPUHLUIIHAIBHOE  YCTPOWMCTBO  XapaKTEPUCTHUKH, obnactu
CYILIECTBOBAHUSI BO3MOXKHBIX PEXKHMMOB, HACTpOIlKa (peryjiupoBaHUE) IaT4HKa.
[ITHeBMaTHUECKNN PEXYKTOP.

Cucrembl ynpaBJ€HHUs CTEIEHbIO MOBBIIICHUS JIaBJICHUN B KOMIIpeccopa
appallMOHHOro [ TJl. @OYyHKIMOHAIBHBIE W NPUHLMUIIMAIBHBIE CXEMBI CHUCTEM.
Perymarop creneHu MOBBILIEHUS OaBI€HUNW B KoMmIipeccope. [IpuHnunuanbHas
cxema, paboTa, JOCTOMHCTBA U HEAOCTATKH.

Cucrema aBTOMaTH4ECKOTO YIPABJICHUS CTENEHbIO MOHWKEHUS HABJICHUU
B TypOWHE HAa3HAUYCHUE, BO3MOXKHBIC MPOTPAMMBI PErYJIUPOBAHUS, PETYIUPYIOIINE
dakTopbl. PeryisiTop creneHy NOHWKEHHUS JIaBJICHUHN B TypOUHE: TPUHIIUITHATIbHAS
cxema, paboTa, JOCTOMHCTBA U HEAOCTATKH.

Jluteparypa: [1. c. 264-269]

Meroanueckuil yKazaHus

OnHuM K3 BO3MOKHBIX peryiaupyembix napamerpoB B CAY aBHaIlMOHHBIX
I'T/l siBiiieTCSl OTHOLIEHUE NABJIEHUM, T.€, CTENEHb MOBBIIICHUS WJIH NOHUKEHUS
JABJICHUN B HEKOTOPBIX TOYKAX pPEryJupyeMoro oobekta. OCHOBOM JaTYMKOB
MOBBIICHUSA (TIOHW)KEHUS) MJaBJICHUS SBISAETCS IHEBMATUYECKUN PEAYKTOP.
Heobxoanmo pazo0parbcsi B NPUHLMIHAIBHONW CXeMe, YCTPOMCTBE M padodmx

XapaKTepUCTUKAX THEBMATUYECKOTO PEeIyKTOpa.



CreneHb MOBBIMIEHUS JIABJICHUS BO3/lyXa B KOMIIPECCOPE aBHALIMOHHOTO
I'TH sBnsercs oaHuM U3 Haumbojee HMH(POPMATHUBHBIX IMApaMETPOB paboyero
npouecca, Mo KOTOpOMY MOXKHO CYJIUTh O pekume pabotsl aBurateneil. Kpome
TOTO, JTOT MapaMeTp HamOoJiee TMOJHO XapaKTepU3yeT YCTOWYMBOCTH pPalbOTHI
KoMmripeccopa. IlosTomy mnpu u3ydeHUH NaHHOM TEeMbl HaJl0 0OOpaTUTh 0co0oe
BHUMAaHHE Ha YCTPOWCTBO M PabOTy JATUYUKOB CTEMEHU TOBBINICHUS AaBICHUN B
KOMIIPECCOpE.

3aBEpIINTh, HW3YYEHUE JAHHOM TEMbl PEKOMEHAYETCA PACCMOTPEHHEM
JATYMKOB CTENEHU MOHWXKEHUs, AaBieHus B Typoune AI'TJI, ocobeHHOCTEWH HMX
YCTPOMCTBA, MIPOrpaMMbl PEryIHpoBaHus U perynupytomux pakropoB B CAY ¢
TaKUMU JaTYUKAMHU.

Bomnpocs! a1 camonpoBepku

1. KakoBel  goctromHcTBa  mnporpammbl  perynupoBanus [T/,
oOecrieunBaromeld  CTaOWIM3AIMI0  CTETICHW  TOBBLINICHHWS]  JaBJICHUH B
KoMIpeccope?

2. YkaxuTe BO3MOXKHBIE 00J1aCTH pabOThI THEBMATUYECKOTO PEIYKTOpA.

3. Bpriueptute crpykrypHyro cxemy CAY cTeneHu MOBBILICHUS
JTABJICHUS U TIOSICHUTE MPUHIIUI €€ PabOTHI.

4. Hapucyiite NpUHIUIIHAIBHYIO CXEMY JATYMKA MOBBILIICHUS JIABJICHUS B

KOMIIpECCOpC.



