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[Iporpamma BCTYNUTEIBHOFO HCHBITAHUS,
nposoumoro PI'bOY BO «CudAJIM» 1o nanpapiieHHI0 NOATOTOBKH MarHCTPaTYPhI
15.04.04 «ApToMaTH3aHSI TEXHOIOMHYCCKUX HPOIECCOB U IIPOM3BOACTBY Ha 2024 1.

I Hasosnre onpejie/ieHue M MOSICHUTE CYLHOCTE POLIECca MOASTHPOBAHMUSL.
lIpockruposanne ¥ HaCTpOilKa MOIENH, CHCTEMa MoJeNell M MOJENH CHCTEM, MOCTaHOBK:
PUBIITIHBIX 32144 M PCIICHUE HX HA MOJAC/IH, MHTEPIPETALUHN PE3YJIbTATOB MOICIUPOBAH IS,

2. Hasoswre onpenesieHue U MOsSICHUTE CYLIHOCTb TEOPHH MOJICITUPOBAHUS.
Hotsrrie mozenu, coctaB Mojelu, npumepsl mojereit ACY.,

HOSCHITE CYIIHOCTE MUKPO- M MAKPOIPOEKTUPOBAHMSI.
MIOJICUh BHCILIHEHT CPE/tbl, PECYPChl M OTPAHMYEHHS, HAKIIA/(LIBACMBIC HA CHCTEMY, Kpurepui
VISt OEHKH aJICKBATHOCTH.

4.3 uem cocTouT CyIHOCTh CHCTEMHOIO TI0/1X0/1a K MOJICTHPOBAHHIO.
A3 CHCTCM, OCTAHOBKA 33124 MOJICIMPOBAHMS, MCTOJL ACKOMKOMITO3HLINM,

>, Hasosire ueTbpe OCHOBHBIX TIPUHIMIIA CHCTEMHOIO MOIXO0/14,
LTI NPOCKTUPOBAHMS MOJIEJIM, ITallbl CO3JMaHMS MOJIEIIH, PECYPCHBIC M HAUEKHOCTHLIC
XAPAKTEPUCTHUKH,

O. TlogcHure CyHoCTb CTOXaCTHYECKOrO MOACIMPOBAHHS.
UPYHIIHPOBKA  MHOTOMEPHBIX  HAOJIO/ICHNIT, KOPPENSLIHOHHBIH 1 PErpeCCHOHHBIN  aHallil3.
JLHCI !L‘DCHOHthﬁ AHAallN3, METO/1bI [IPUYUHHOI'O aHaJIM3a, KOMITOHCHTHLIN aHaJIU3.

- Hosicnire cymnoceTs craTnyeckoro MoaeIMpoBaHus.
linciinas perpeccus, JIOTUT MOJENb, MPOOUT MOJEIb, ypaBHenue ODiiHmreiina-Pokkepa
BCPOSTHOCTHBIC XapaKTEPUCTHKH CUCTEMBI.

5. HogcHiTe cymHOCTb peasbHOro MOACANPOBAHMSL.

BI PeabHOrO MOJCTHPOBAHUS, HOPMATIBHBII pesknum padotel ACY, crienuanbHbIe PekuMbI
10 I B9 | \( \

V. Tongrne 06 aBroMaTHKE 1 aBTOMATH3ALHH,

O01me CBE/IEHUS 00 ABTOMATH3alMH [MPOHU3BOJACTBA. CocrosiHue u [IEPCIICKTUBLI
ABTOMATH3AUMH NTPOH3BOACTBCHHBIX H TEXHOJIOTMYECKHX [TPOLICCCOB B CTPOUTEJILCTBCL.
(JCHOBHBIC NTOHSTHS U OIIpEIaCIICHUS.

L0 DnemenTl, yetpoiicTsa u cueTeMbl aBToMaTHKH. OCHOBHBIC BHJIbI 1 THIIbI CXCM.
IPHBOJATCS. OCHOBHBIC TIOHSITHS, TEPMHMHBI, OINPEACICHUS W COKpAIIlCHUS! DJICMCHTOR |1
verpoiters cuerem aproMatuku o FOCT 21.208-2013.



1. Tlparuna BbinonHeHNs pa3IndHbIX BUAOB cxeM. TpeGopanus K IIPOCKTHPOBAHHIO CXEM
ABTOMATH3ALNH.

PacenarpuBaloTes  NpaBuila MOCTPOCHHS YCJIOBHBIX 0003HaueHMil rpuGopoB n cpeacTn
apromvarnsaunyn B cxemax. [lpuBoasres tpeOoBanus K BBITIONHEHHIO paboueil JOKyMeHTarlii
1O CHCTEMaM aBTOMATH3aLMH TEXHOJIOTHYECKUX TPOLIECCOB.

2. OcHOBHBIC IOHATHS U ONPEIe/ICHHs] 00bEKTOB ABTOMATH3ALIMHM TEXHOJIOTHUYCCKHX
[IPOLIECCOB.

Bl Mojieaei o0bekToB aBromartnsamuu. OueHka CTENEHM MOANOTOBICHHOCTH W3ACHHIT K
ABTOMATU3HPOBAHHOMY M aBTOMATHYCCKOMY  INMPOM3BOJACTBY. OCHOBHBIC  MOHATHS |
OHpeliescHst 00bEKTOB  aBTOMATH3ALMH  TEXHOJIOTHYECKMX [POLECCOB € TOYKH  3PCHIL
HOCTPOCHHSI UX MOJIEJICH.

|3, AJIrOpUTMBI M METO/IBI HACTPOIKH ABTOMATUUYECKUX PETYIISTOPOB.
PaccmaTpuBalOTCs HECKOJILKO METOAMK BbIOOpAa THIIA ABTOMATHYECKOTO PEryisropa i

HPHBOSITCS METO/IBI PACUETa [TApaMETPOB PEryisTopa.

L4 Ananns cucTeM aBToMaTH3alMKM TEXHOIOTHYECKUX IIPOLIECCOB MO 10KA3aTe/IsIM KauecTha
PCIYJIMPOBAHUSI.

PacemarpupacTess obulas  METOAMKA aHAIM3a CHCTEM aBTOMATH3ALMH  TEXHOJOIHUYCCKIIX

poreccon.  [lpusojsites ompeneneHus H  CrocoObl ONPEJACICHUS OKA3ATEACH KauecTni

PCrVIIMPOBAHMS.

15, O0nias MCTOAMKA CHHTE3a JIMHCHHBIX CHCTEM aBTOMATH3ALIHMH TEXHOIOIMUYECKUX
[IPOIIECCOB.

PaccaviarpuBaloTes  OCHOBHBIC  9Tallbl  NMPOBEAEHMS CHHTE3a  CHCTEMbl  aBTOMATH3AII !

FEXTIONOTHICCKOrO 1poLecca ¢ 1C/IbI0 ONPEIC/ICHUS ONTUMAIBLHBIX 3HAYEHHH IapamMcTpon

perylisropa Aist 00eCreveHUs 3aJaHHbIX CBOMCTB CHCTEMBI.

16, OcnosnbIC mapaMeTps! NHPPOBLIX MHTETPATLHBIX MUKPOCXEM.

CXCMOTCXHUKA UM(POBBIX JIOTHYECKUX JJIEMEHTOB. KOMOMHALMOHHBIE JIOFMYECKHE CXCMDI,
Onepannm KOWbIOHKUMM, IU3BIOHKLMI U CXEMbl HX peamu3allui. MuBepcHas noruka: cxenml
V-HE. WIN-HE, U-WIHW-HE, UJIU-WUJIU u np.

7. Tpurrepsi.
Kiacen(pukanms TpUITrepoB. ACHHXPOHHBIE TPUITEPSI. CHHXPOHHBIE OJHO- M JIBYXTAKTHDLIC
TPHITEPHL.

I8. Peructpsl.
Kutaccuukanis perucTpoB u 06s1acT npuMeHeHus. BeinonHenue OIepaLfi rnpuema, CiaBmii,
AOTHHCCKOTO YMHOKCHHUSL M CI0KEHHS, TIOPA3PSIHOTO CIIOKEHHS.

Y. Jletndparopsl.
Marpinaneie gewngparopst. JInneitHas n KOOpAMHATHAS BLIGOPKA € ITOMOLIBIO JICndpaTopon.

20, JIBOMYHBIC M 1ECATHUUHBIC CUCTUHKH.
JBOMYHBIC CYCTUMKM € MOCIHCIOBATEILHBIM U NapalJICIAbHBIM TIEPEHOCOM E€JIMHHULIBL; CXCMil.



padoTa. ecaTHUHBIH CHETUHK C CCTECTBEHHBIM ITOPSJIKOM CYETA.
21 Cocrae n nasHaucHHUE OCHOBHBIX OMEPALMOHHBIX Y3JI0B MUKpOIpolieccopos. CTpyKTypa
YCTPOUCTBA YIIPABICHHUS U apU(PMETHYECKO-IOMHUYECKOT0 YCTPOIicTBa.

YCHCXH  MHTCIPAJIbHOM  TEXHOJOIMHM W NPUYMHBL  [OSIBJICHHUS — MHKPOIPOLECCOPOL,
."\’Llp{l]\'TC]W!-IC’I‘I-[I\'I'I MHKpOINpoueccopoB H MOKOJICHHUSA HnXx CO31aHMsl. KJ]ﬂClel(I)l/]I{iHUIH
vikponporeccopos. CTpykTypa MUKporipoueccopa. Padora Mukporpoiieccopa.

220 Tunbraapecanun u crnocoObl BLIMTOIHEHUS KOMaH [ B MHKPOIIPOLIECCOPE.

OOne  npasuiia  3anMcH  KoMaHa.  [IpsiMasi, KOCBCHHAs, pErucTpoBas,  HEsBH,
HCTIOCPC/ICTRCHHAS @JIPECALIMH M OCOOEHHOCTH KOMaH/, UCIOJB3YIOLIMX YTH BU/IbI aJIpeCcailiii.

23, Cucrema komanyt (Ha npumepe Mukpornporeccopa KS80BMSO0).
KOMAHJIbl - [EpEeChUIOK, KOMAHIBl  apu(METHUYECKUX  ONEpaluii, KOMaHIbl JIOFHUCCKIIX
OHCPAIE, KOMaHAb! [1IEPEX0/1a, CrielUaIbHbIE KOMAH/IbI.

24, OCHOBHbIC HIPUHIMITBI BBOJA-BLIBO/IA HH(DOPMALIUN B MHKPOIIPOLIECCOPAX.

(JCHOBHBIC NOHATHS 1TOPT, O0LIAs IIIMHA, MArHCTPallb, KaHaJl.

25, Cocrans, CTPYKTYpa, IPUHLIKII JICHCTBHSI Napajule/IbHOTO U MOCIEA0BATCILHOIO
liporpammupyemoro uurepdeiicor na bUC.

L0CTaB, HA3HAYCHAC M MPHHUMIT PabOThI OCHOBHBIX Y3JI0B MPOIPAMMHUPYEMOIO KOHTPOILIC)A

Hapacasioro obmena ungopmanun. CocraB, Ha3HAYCHUE W NPHHLMIT PabOThl OCHOBHLIX

V305 IIPOTrPAMMHPYEMOTro KOHTPOJUICPa 110CIE10BATEILHOIO 0OMeHa MH(pOpMaLHN.

26, (OCHOBBI MUKPOCXCMOTEXHHKH.

MikpocxemoTexnuka Kak Hayka. OCHOBHBIC HAIPABACHUA MMKPOCXCMOTEXHHKH. Peinacnnic
watn, 00J1acTH  NPUMEHEHMsl, 0030p S/IEMEHTHOH M CXeMHOI 6a3, ucTopus paszBuTIs.
(JCHOBHBIC 2JIEMEHTBI COBPEMEHHEBIX 3JIEKTPOHHBIX CXEM, UX [IapaMeTpbl H XapaKTCPHCTHKH.

27, OCHOBHBIC YIEMEHTbHI MUKPOCXEM
DIITOJISPHbIC, 110J€BbIC TPAH3UCTOPLL. [IpuHLIMIT paboThI, XapaKTEePHCTHKH, 0COBEHHOCTH 11X

nprvicnennst B MUKpocexeMax. CeMbl MpOCTEHIIMX YCHANTENBHBIX Kackagos ¢ OD (OM), OK
(OC), OB (03).

28, Onepaunonnsie yeunurenn (OV).

Hapaserper. xapakrepuctiky, pasHosuaHoctu. "Maeansupiii OY" u noustue "BUPTYaILHOIO
Hylist". OOpaTthast cBsi3h B cXeMax Ha ocHose QY.

29 VeHanTenbHbIe KacKabl Ha ONEPAlMOHHBIX YCHIIUTEIISX.

Axripibie Guibstpel Ha OVIIT. Materpatopsr n guddepentmaropsl, cymMmmarops. Jlnneiinnic
(vHKIMOHalIbHBIE npeodpa3oBaTeIu. MacuuraOHble npeodpasoBaresu CHTHAJIORB.
Y1ipasjiscmMble 3aBUCHMbIE HCTOUHUKH.

30, OcHOBHBIE ITOHSTHS B TeJleMEeXaHUKe.



Hosyuenne  undopmaunun,  nepepaborka  MHOOpPMALMM, HCHOJIB30BaHWE  MHDOPMALLIII,
nepedata  uHpopmanun.  [lonatue  yerpoiicTB  TeneMeXaHWKH, KOMIUIEKCA  YCTPOHCTH
ICIICMEXAHUKH, TeJIeMeXaHudeckoi cucrembl. Knaccudmkanms cucTeM TelneMEXaHUuKH 110
BBLITOJIHACMBIM (l)}/Hl\’LlHF{M, o Xapaxkrepy HCHOJ‘II:BYCMOI‘/JI JIMHUHK CBA3H, 11O pacCoJIOKCHIHIO
YIPABISICMBIX OOBEKTOB, 110 XapaKTepy YIPaBJISICMbIX 00HCKTOB.

31, Tleperaua TesemexaHnuyeckoi MHGpOpMaLnm.

B11/tb1 cO0OMECHMIT 1 KBAHTOBAHKE, KBAHTOBAHHE 110 YPOBHIO, 110 BpeMenH, anddeperuanbhoc
kpanrTosanne. OCHOBHbIE MOHSTHS, NEperavya KOJOBBIX KOMOMHALIMI, CHCTEMbl CUMCIICHIIS,
MATCMATHYCCKME  OolCpalMd ¢ ABOMYHBIMM  YHCIAMH,  HEINOMEXO3alIMIICHHBIC 11
[TOMCXO3aUIHIICHHBIC KO/1bl, HEJIBOUYHBIEC KOAbI, YACTOTHBIE KOJIbI.

32, Opranusaums KaHaJIOB CBSI3H JUIS TICpeaun MHGOPMALIMK,

Kanaiel cea3n no (PU3MYECKUM I1IPOBOJHBIM JIMHUSAM CBS3HM, KAHAJbl CBA3H B BbIJIEJICHIOI]
lOJIoCe MacToT TPOBOJHOH JIMHUM CBA3M, KaHAIbl CBSI3H 110 JIMHHUAM 3JICKTPOCHAOKECHIIS
MOJICMBL, KAHAJIBI CBSI3M 110 PaIM0, KaHaJlbl CBSI3M 110 CBETOBOJIaM.

33, DIICMEHTbI U y3JIbl TEJIEMEXaHHKH.

(030p HIEMEHTOR, HCTIOJB3YCMBIX B TEJIEMEXAHUKE. DIEKTPOMArHUTHBIC PEjIe, HHTErPAIbHbIC
MUKPOCXCMbL, - JIOTHYECKHE  3JIEMEHTbI, TpUITEpbl. YyBCTBUTECIBHBIA, Ipeodpa3zyioniiii,
COJIPYIOUHMH AJICMCHTBI JaTYMKOB. Y CTPOHCTBO Jetn(paropos, wudpaTopoB, CUCTUYHKOR |1
HPHHLKWIT UX JACHCTBHUS

54, (OCHOBHBIC IPUHLMITBI TEJIEMEXAHUKH.

Bujnl - resiemMexaHndeckux  mepenad.  [IpHHUMIBI  MOCTPOCHMS  BPEMEHHBIX  CHCTCA

TCHCYIPABICHHS U TellecurHann3auny. OCHOBHBIE MOHATHSI CHCTEM TCIICH3MEPEHUSI.

5. Cherema npoMbIIUIEHHBIX TIPHOOPOB M CPEACTB aBTOMATH3ALINH.

Hpuiuuner  nocrpoeHus u  crpykrypa. Mepapxuyeckass crpyxkrypHas cxema Cll.
taccupuraiis CIT 110 KOHCTPYKTHBHO-TEXHOJIOIMYECKOMY PU3HAKY: THII, THIIOpA3ME).

MOJDHKAIMS,  YHUPUIUPOBAHHBIE  KOMIJICKCHI, arperaTtHbie  KoMIuiekeol.  [lpunuig

IoCTpoeHns 000py/I0BaHS.

30, Cpejerso usmepennii. Kinacendukaums cpeacts uamepeHuii.

Kidecuukanns  CpeacTB W3MEPEHMIT: 10 pPOJIM, BBIIOJIHACMONH B CHCTEME OBCCICUCH
CAUTHCTBA M3MCPCHHUH, 110 YPOBHIO aBTOMATH3alMM, [0 YPOBHIO CTAHAAPTH3ALMM, 110
OTHOMICHHIO K U3MEPSCMOi (PU3MUECKON BEIMUMHE, 110 PEATH3aLUH [IPOLELYPbl H3MEPCH IS,

27 DIeMenTapHbIe CpejIcTBA H3MEPEHHI: Mepa, YCTPOIiCTBO CpaBHEHMS (KoMmIaparop),
H3MCPHUTC/ILHBII ITpeoOpa3oBaTeb.

8. KOMILICKCHBIE CPEJICTBA H3MEPEHHI: H3MEPUTENLHBIH MPHOOP, YCTAHOBKA, CHCTEMA.
290 Hopmuposanue xapakTepHCTHK CPEJICTB U3MEPEHUSI.

40, Knacendukanns namepurensHbix cuctem. MHPOPMaLMOHHO-M3MEPHTCIIBHBIC CHCTEMbI.

I lSi‘\ICDl-ITt’IJ'IbIIO-BbILlHCJ]HTCﬂbeIC KOMIIJICKCBI. KOMHb}OTCpHO-IfBMCpHTeﬂbel€ CHCTCMBI.



41, BpeMmeHHOE M CIICKTPaJIbHOE (HACTOTHOE) MPEACTaBICHHE M OTIMCAHUEC JICKTPUUECKNX
curnaigos. O0oOMENHAs KiIacCH(UKALMS U3MEPUTEIbHBIX cnruaios. Kiaccudukaris
IIOMEX.

12, Maremarnueckoe OrnMCcaHue U3MEPHUTCIILHBIX CUIHAJIOB.

LlepHomieckue M UMIYJIbCHBIE  M3MEPHUTEIbHBLIE CHrHalbl.  Maremarnueckue MoJIC/
JICMCHTAPHBIX  M3MCPUTENBHBIX — CHTHajnoB.  MaremaTtnyeckue  MOJCAH  CHOKHBIX
H3MEPHTENILHBIX CHTHAJIOB.

43, MojayiaupoBaHHbIE CUTHAIBI.
AMILOITYIHAST W dacTOTHas Monayisiuusa. MmnyiabcHas mouynsiuus. MMIyJibCHO-KO/10BAs)
(ttnpponas) MOLYJISILIMA.

44, Ananoro-undposoe npeobpazosanue curnana. lllar ksanrosanusi.

45, Hndposble n3mepuTenbHbIe NPHOOPHI.

[Linhposbie uzmepurebhbie pudopsl (LIAIT). O600wménnas crpykrypHas cxema LIHTT

[ [prndopsl IpsiMoro U yparHOBeWMBaroLero npeodpazosanus. [Ipudopsl pasBEpThIBAIONUICTO 1
CJICISIICTO YPABHOBEIIMBAHHWS

0. Jlatunki TenoTEXHNYECKMX M MEXAHMYECKHX BEJIMYMH.

Pesncropible JaTYUKM: [TOTEHUHOMETPUYECKHE, TEH30PE3UCTOPHBIC,  TEPMOPE3HCTOPHLIC!
JICKTPOMArHUTHBIC  JIATYMKU:  HMHAYKTHBHBIH,  audipepeHunanbHo-TpaHchopmMaTopHbiii
lpecodpasoBaTeslb, EMKOCTHBIC J1aTYUKH; MbE303JIeKTpUUECKne AaTUUKH. OCHOBHbIE MapaMcTph|
I XAPAKTCPHUCTHKH 1aTYHKOB TEIJIOTEXHUUECKUX M MEXAHHUYCCKUX BEJIMYHH.

7. CpeacrBa H3MEPCHUs TeMIIEpaTyphbl.

Kaacendukauust  cpeicTB  HM3MEpPEHUH  TemmepaTypbl.  TepMOMETpbl  paciumpeis.
Manomerpuueckue TCPMOMETPBI. TepmonpeoOpazoBarein CONPOTUBJICHHSL.
TepyoonekTpuueckre TepMOMETPBI (TepMonapsl).

48, lTexnnueckue cpejicTBa U3MEPEHUS 1aBJICHHA.
Brisr nasaenns. ManoMeTpsl. YIpyrue 4yBCTBUTCIIBHBIC DJICMCHTBI 1aTYMKOB JaBJICHHS.

49, l3mepenne KojmMyecTBa U pacxoa )KHAKOCTH, ra3a u rnapa.

O0vemubie  cuértunkn.  CUETYMK € OBajibHbIMKM  mIecTEepHsIMU. JlomacTHble  CUHCTUHKII,
Cropocrhbie cyeTunku. Pacxojomepsl 1o nepenajy AaBieHus. Pacxomomepbl obTexaHis.
DNCKTPOMATHUTHBIC PacXxo/l0MEpBI. Buxpeakyctuueckue CUETUYHUKH-PACXOJIOMECPDI,

T

S IALTPA3ZBYKOBDIC PacX010MEPBbI.

50, lM3mepenue ypoBHs BELIECTBA.

Bisyaashubie cpejcTBa M3MEpEHUN ypoBHs. [loruiaBKOBbIE CpeACTBa M3MEPEHHIT YPOBHS,
byilkoBbie  ypoBHeMmepbl. ['MAPOCTATMYECKME YPOBHEMEPBI. IJIEKTPUUCCKHE YPOBHEMEDDI.
AKYCTHUCCKHE YPOBHEMEDHI.

S KaueeTro nmpoayKuuMn 1 TEXHUYECKUH KOHTPOJIb.
Kaucerso npoaykuun. [edexr. bpak. Texuuueckuit KoHTposb. OOBEKT TEXHHYECKO!O
Komrposs. CpeacTBo KOHTPOIS. MeToanKa KOHTPOosIsl. BHjbl TEXHHUYECKOIO KOHTPOJIS.



52, Buasl 1 METOABI HEpa3pyIUAKLIETr0 KOHTPOJIS.
MarnuTHbli, IEKTPUYECKHH, BUXPETOKOBBIM, PajMOBOJHOBOH, TEINIOBOH, ONTHUYCCKHII,
PALANHOHHBIH, aKYCTHYECKHI, IPOHUKAIOIMMHU BELIECTBAMMU.

53, Merponornueckoe 00ecreueHre TEXHHUYECKUX H3MEPEHUH.

l'ocyilapereennas  cucrema  oOecrieueHMs  eAMHCTBA  M3MepeHuii.  Bocmpowussejcnne
connnnbl Quanueckoi BeanuuHbl. [lepemaua pasmepa eauuuibl XpaHeHHUE  CJUMHMILL]
(pu3nueckol BennunHbl. OOpa3uoBOe CPEACTBO U3MEPEHHH, pabouee CPEJICTBO HIMEPCHHII.

>4, Tlosepounsie cxembl. CocoObl MOBEPKH CPEACTB UIMEPEHUI.

locyiapersennas 1oBepouHass cxema. BeJloMcTBeHHas noBepouHas cxema. Jlokasbhas
nopepounas cxema. [losepxa mep. 'panyuposka. KanuOposka. [ToBepka naMepuTe/ibHbLIX
NPHOoOpoB.

55, Meroas! npeoOpa3oBaHus PE3UCTHBHBIX ICKTPHUYCCKUX LCIICH.

MeToJml nipecodpasoBaHMsl PE3UCTHBHBIX ICKTPUUYCCKUX LENCH NpPH  MOCIEA0BATELHOM.
HapaiieabHoM coemHeHnu. [lpeobpasosanus 3Be31a — TPEYroJbHHUK, TPEYTOJbHUK — 3BC31.
Hipiiinn cyneprnosuimm B 2JIEKTPUUECKUX Lensix (MeToj HajoKeHus ). [IpuMenenne meTojion
KOHTYPHBIX TOKOB M Y3JIOBBIX ITOTEHLMAJIOB Ul pacu€ra 3JIEKTPUUYECKUX Lenel MOCTOsIHHOIO
roka. Merojt 9KBHBaJICHTHOrO redeparopa. [lpejacrarieHue pa3BETBIAEHHOMH AJIEKTPHYUECKOI]
eI JIMHCHHBIM - @aKTHBHBIM  JIBYXIIOJIOCHMKOM. PaGoTa M MOLIHOCTB IOCTOSIHHOTO TOKi.
bastane momuocteit. CorjlacoBaHHasi Harpy3Ka.

56. MeceToabl aHanM3a MarHUuTHBIX LEnel.
OCHOBHBLIE CBONMCTRBA M METOIbI pacueTa OJIHOPOAHBLIX H HEOAHOPOAHBIX MArHUTHLIX 1EHeH 1P
MOCTOSHHBIX TTOTOKAX.

~
/

MeToabl aHaJM3a HEJIMHEHHBIX PE3UCTUBHBIX 1IETICH.

OcHoBHbIC CBOHMCTBA M METO/bI pacuera HEJIMHEHHBIX JJICKTPUYECKHX LEeNed MOCTOSHHOIO
roka.  Ipadmueckue, rpadoaHaJMTHHECKHE M YHUCJIEHHBIC  METOJLI  pacuera 1P
HOCHIC/LOBATCIbHOM, MMapauIcjIbHOM U CMCIUAHHOM COCJIMHEHHH 2JIEMEHTOB.

58 Analins 0JiHO(asHbIX Leleil CHHYCOUIaIbHOTO TOKA.

Croiicrea snementos 1, L n C, UX [OCHEA0BATENLHOTO M NAPaUIEILHOIO COCAMHCHMI] [pH
CHIYVCOMIAIBHBIX HAIPSDKCHUAX M TOKaxX. KOMIUIEKCHBIE CONPOTHBICHHUS W MPOBOAMMOCTH.
jakonpl Oma n Kupxroda B KOMIUIEKCHOH (opme. DHepreTHueckue MpoLecchl B ICIsIX
CHHYCOMIAIIBHOIO  TOKA. AKTMBHAsi, pEakTMBHas M IOJIHAs MoOMIHOCTH. KomruiekcHas
MOHIHOCTL. bajlaHe MOLLHOCTEH B LICMIH CUHYCOWIaILHOTO TOKA.

29, Pesonancuble siBJICHUS B JIMHEHHBIX IEKTPUUECKUX LEMAX CHHYCOMIAILHOIO TOKA.
PCsonane npu - nociaeoBaTeabHOM M [1apaJUICJILHOM  COCAMHEHUM saementoB 1, L u .
HacroThbie XapakTepucTHKU. Pe3oHaHC B CIOKHBIX MEKTPHUECKUX Lensx. Pacyer ueneii rpn
HEUTITMT B3aUMHON HHAYKUMH, MHYKTHBHO-CBSI3aHHbIC 3JIEMEHTBI MJICKTPUUECKOI LIETIH.

60.  Pacu€r 21eKTPUYCCKUX LeTel NPH NePHOANIECKIX HECHHYCOMIATBHBIX BO3ACHCTRUSIX.



Meromika pacuerta JIEKTPHUECKUX LENei NpHu HECHMHYCOMJANbHBIX nepuogunueckux 2J1C,
HanpsoKennix 1 tokax. O cocTaBe BBICHIMX FAPMOHHK HPH HAIMYUH CUMMETPHH (POPM KPHBbHIX
OKA 1 nanpsokennst. BansHue napameTpos wenu na (OpMy KPHBBIX TOKA W HAIIPS/KCHIIS,
Jleficryiomme  3Havyenus  HecuHycomaanbhpix  DJIC, HANpSHKCHUH M TOKOB.  AKTHBHAS
MOULHOCTH 1IPH HECHHYCOMAAIBHBIX HAIPSHKEHUAX U TOKaX.

Gl UerblpEXINOMOCHUKHN.

OcHorHbIC ONpE/IeNieH s 1 KIIACCH(HKALMS Y€TLIPEXTTOMIOCHUKOB. AKTHBHBIC H MACCHBHDIC
dernipexnomocturu. Hpsmas u odparnas nepepava sneprun. CuMMETpHUHbL
HCTLIPEXTIONIOCHUK. Y PABHEHUSA U PEKMMBI Pa0OThI YETHIPEXIIONIOCHUKOB. CHCTEMBI
HAPAMETPOR YCTBLIPEXITOIIOCHUKA U UX B3aMMOCBSI3b.

62, Ilenu ¢ pacnpene/iéHHBIMEU IapaMETPAMH.

Jhi niepenadn sueprun v nHdopmannn. VpasHeHUs JTHHAN ¢ PaCHPEACIEHHBIMH
llapamMeTpaMHi.

03, Tlepexostibie MPoUecehl B IMHEHHBIX MIEKTPUUECKUX HENSX U MCTO/bI HX pacyéra.
LIpywimisl - BOSHUKHOBEHMSI  HEPEXOJHBIX NPOLECCOB B  IEKTPHYECKHX  LENAX. 3aKOHLI
conmyranim. Havanbhbie yenosus. Kilaccuuecknii MeT0J pacuera NEpexoiHbiX MPOLCCCOL.
Coco0bl COCTABICHUS XapaKTEPUCTHUECKOTO YPABHEHHS.

O Mojeiin 1 XapakTepUCTHKN CHCTEM aBTOMATHUECKOIO YIIPABJICHHSI.

Hepenarounas pynkumns  oObexra. THIOBbIE 3BCHBA M MX BPEMCHHBIE M 4aCTOTILIC
XAPAKTCPUCTHKH (ycnimressHoe, HHTCIPHUPYIOLICE,  AllCPUOJMYECKOE,  MJICAILIOC,
dpepenimpyroutee, KojedaTebHOE, 3BCHO 3ana3/ibIBAHNs ). BH/ibl COCAMHCHUS 3BCHLCR,

65, 3BCHO HANPABICHHOIO JEHCTBHSL.

padmieckoe n300pakeHne 3BCHA HANPABICHHOTO JACHCTBHS. OCHOBHDIE [PU3HAKH 3BCH
Hanpasicnnoro  percrsust.  Jlekomnosuumst  cucteM.  CTpyKTypHas — cXemMa  CHCTEMbI,
COCTABJICHHAS M3 3BEHBEB HANPABICHHOIO JICHCTBUS.

60, llepenarounas Qyukims 3peHa.
opmyaposka  nepeaatounoit  Qyukuun.  [lpumep nepexoma ot JnpdepeHmanboro
VPABHCHUS H HIEPEJATOUHON PYHKIHH.

67 Tlepexombic (BpeMeHHbIC) XapaKTEpHCTHKH.
(POPNIVIIIPOBKA  TIEPEXO/IHOH  (BPEMEHHOI) XapakTepHCTHKH. By BXoaHOro BO3ieicTBIs i
OULCKT HPH TTOJIyHEHHH TIEPEXOIHOM (BPEeMEeHHOIH ) QyHKLIM.

68, YacroTHele xapaktepuetukn AUX, GYX.

Dopaymiposka AUX n @YX, Kakue curHaibl 10Jal0TCS HAa BXOM M CHUMAKOTCH C BHIXO,L
00bekTa. B yem ux otnuume.

Y AMILINTYIHO-()a30Bas YaCTOTHAS XapaKTEPUCTHKA.

opuyinposka AGUX. B kakoii cucreme koopaunat crpoutess AOYUX. Kakas caszh ADUX ¢
AYX 1 DYX,

70, JlorapupmMmuueckne 4acTOTHbBIE XapaKTePHUCTHKI.
bopaiviiposka JIAX n JIOX. Tpeumymectsa norapudmuueckoro maciitada. Yro rakoe b,



/1. Anepnojmnyeckoe 3BeHO.
[prviepsr  (u3nyeckux  00OBEKTOB, NPEACTABICHHBIX ATHUM 3BEHOM. YpaBHCHME 3BCHaA B

oneparoproit popme. [lepenarounas gynkums 3seHa. [lepexoanas (BpemenHas) GpyHKLHUS 3BCH,
JAX, JIOX, ADYX 3BeHa.

/2. MacanbHOE YCHIIMTENIBHOE 3BEHO.
Liprmepnr  u3nuecknx oOBEKTOB, MPEJACTABICHHBIX ITHM 3BEHOM. YPaBHEHHE 3BEHA B

oteparopnoii opme. Iepenarounas (pynkums 3sena. [lepexonnas (Bpemennas) GyHKUMs 3BCHA,
JIAX, JIDX, ADYX 3BeHa.

/3. KoJsicbarenbHOE 3BEHO.
Lprisvepsr  prnsuuecknx  oOBEKTOB, NPEACTABIEHHBIX H3THM  3BEHOM. YpaBHCHHME 3BCHA B

areparophoii gopme. [epenatounas GpyHkuus 3sena. [lepexonnas (Bpemennas) QyHKIMSA 3BCH.
JAX, JIPX, ADYX 3BeHa.

74, HMurerpupyrolee 3B¢HO.
Hpunmepsl  pusznuecknx  OOBEKTOB, MPEACTABICHHBIX HTHM 3BCHOM. YPABHCHUC 3BCHA B

oreparopron (opwme. Iepenatounas dGynkums 3sena. [lepexonnas (Bpemernast) GpyHKIHs 35CH.
JIAX, JIDX, APYX 3BeHa.

75, CrpyKkTypa CHCTEMBbl ABTOMAaTHYECKOTO YIIPABJICHHS.
LHTIOBBIC CTPYKTYPBI CHCTEM aBTOMATHUYCCKOrO ynpasieHusl. MyHaaMeHTaIbLHBIE TPUHLIHIIL]
viipasachus. HonoxureibHas 1 oTpunaTebHas oOpaTHbIE CBS3H.

70, YeTolunBOCTh JIMHEHHBIX CHCTEM aBTOMAaTHYECKOTO YIIPABIICHMS.

Howsitne yeroianocTr. OO0Iuas 110CTaHOBKA 3a1a4M ycTolHumBoctu 1o AM. Jlsnynony.
Lecopema AM. JlsanynoBa 00 YyCTOHYMBOCTH JBHXKCHHS. YCIOBUSI YCTONUMBOCTH JTMHEHHBIX
ciicreM apromarnueckoro ynpagsienus (CAY).

7. Kpnrepun yeToMUHBOCTH JIMHEHBIX CUCTEM aBTOMATHUECKOIO YIIPABJICHMS.
AJITCOPAMYCCKUE W 4aCTOTHBIC KPUTEpHH ycroitunBoctu. KopueBoit kpurepuii, kpurepiii
Crostonel, kpurepuit Muxaiinosa, kpurtepuit Haiiksicera, norapudmudeckuii kputepHii.

/5. llokasarenn kauecTBa peryMpoBaHus.

LIPsinbIC 11 KOCBCHHBIC TTOKA3aTe/M KauecTBa peryauposanus. Bpems peryiauposanus,
LCpepervanpoBalne, KoaedareabHOCTb, CTENEeHb YCTOHYUBOCTH, CTCIEHb KOJAE0ATEILHOCH.
CBs3b TIPAMBIX M KOCBEHHBIX TTOKa3aTesei KauecTna.

/Y. Koppekums v CHHTE3 TMHEHHBIX CHCTEM aBTOMATHUYECKOIO YIIPaB/ICHMS.

Tinoseie sakonsl perymuposanus. I1-, [TH-, ITU/] - 3akousl peryimposanus. [Ipomblnuieniinic
Lo T TIMJL - perynstopsl. OnTumanbHble HacTpoiiku peryisropos. [pubmskennic
MCTO/1bl HACTPOEK PEryJIaTOpPOB.

80, Henunelinble cMcTeMbl aBTOMATHYCCKOTO YIIPABJICHUS.

(JCHOBHbIC THIIbI HEIMHEHHBIX CHCTEM M XapakTepucTHK. Peiielinbie cucrembl. Dazopbic
Hnoptrpers HeJimHeHbIX CY BTOPOro nopsijika.



81 Ananus HeMHEHHBIX CHCTEM aBTOMATHUECKOrO YITPARICHHS.

Hpssvble w npuOAMIKCHHBIE METO/bl  aHAJAM3a HCJIMHCHHBIX CHCTEM aBTOMATHUYECKOIO
virpasiacHug. MeTtoj (asoBoil INIOCKOCTH, METO/I TOUYEUHBIX IPe0Opa3oBaHmii, MPSIMOI MCTO,!
Janynonsa, vacrorHblit metoa Ilonosa, metosa rapmMoHuyeckoro Hasanca.

82, Koppexums n cHHTE3 HEJIMHECIHBIX CHCTEM aBTOMATHYECKOTO YIIPaBICHMS.

Jlineiinas KOppekuus HEJMHCHHBIX cucrteM. KomneHcauusi HEJIMHEHHOH XapakTepHCTHII!,
Koppekims aMIuimTy bl 1 4acTOThl aBTOKOJIeOaHuil. Bubpalonnas iMHeapu3aiys peieiinoro
snenventa. Ckonp3amnii peskuMm  padOThl HEIMHCHHBIX cucTeM. Henmuelnbie cucrembl ¢
IICPEMEHHOH CTPYKTYPOH.

83, HMITyIbCHBIC CHCTEMBI QBTOMATHUECKOIO YIIPABJICHHS

[Tonsrtne 00 MMIYJIBCHBIX — CHCTEMax —aBTOMarnyeckoro ympasieHus. Mceaeponanne
VCTOMMMBOCTH M KAuecTBa CHCTEM YIPABIEHHS € aMIUIMTYAHO-UMITYJILCHOH MOJyJIsiHeii,
Mecnenopanme AMHAMUKH UMQPOBLIX CHUCTEM aBTOMATHYECKOro yrpasieHus. HMccneponanie
CHCTCM € HIMPOTHO-UMITYJIBCHOMH M ¢ YaCTOTHO-UMITYJIbCHOW MOAYJISILIMEH.

840 Tunmsanus, ynuukauus 1 arperaTipoBaHNE TEXHUYECKUX CPEJICTB.

Qcnosubie nousatust u onpejencuud. [punnuner tinusauun KTC (npobsieMHoil opuenTaliii.
CHCTCMHOR OpHEHTauUK, O0OBEKTHOH OpHeHTauuH, NpUHUMUI BaoxeHus). CocraBHbIE uacTl
tpouecca THIM3ALMK,  BBUICJICHME [IPU3HAKOB  TUNM3auMu. THIIOBBIC KOHCTPYKLHH 1
viguiposannbie curnansl I'CII. Arperarnsie komruiekesl ['CIT. TlepeunciuTh 0CHOBHBIC
arperarnbic Komruiekesl (AK). Jlate xapakrtepuctuky komiuvickcoB Muk/IAT, Kackaj-2.
ACOT, ACBT, «Crapr», ACHK.

85, Hocrpocnne, KnaccupuKaums 1 NPUHLMI ACHCTBUS M ABTOMATHUECKUX PErYJISTOPOB.
UCHOBHAS 38/1a4a PETyJIATOPA U CBA3b €0 ¢ COCTOSIHHEM 00bEKTa peryupoBanus. Peryastopn!
JCTCPMUHHPOBAHHBIC M C HACTPOHKOH — DKCTPEMAIIBHBIC W aJaNTHBHBIC. XapakTep COCTOsHIs

N THAPAMCTPOB B HPOLLECCE PEryIMpOBaHHs.

86, JluneiiHble peryjistopsl.

Kiaccuuxanns JTUHCHHBIX PEryJsiTOpoB. JIMHAMHYECKHE XapaKTCPHCTHKH PEryjaaTopos ¢
PASIIYHBIMA 3aKOHAMU perynupoBanus. [IepexoaHble XapaKTCPUCTHKH JTIMHEHHBIX MICATLHBIX
PERVIBITOPOB, XapaKTEePHBIC JJOCTOMHCTBA M HEAOCTATKH KaX/10I0 U3 PEryisiTopos.

87. Pesuciinbie peryistopsi.
Kiaccnmukanus — peryjasTopoB,  CTATHYECKHE W JMHAMHUYECKHC  XapaKTCpHCTII!
ABYXTOSHIIMOHHBIX M TPEXTIO3UIIUOHHBIX PETyJIATOPOB. Peryisitopel ocTosHHO ckopoctn (I,
- PCIYBITOPE), JIMHAMMKA HX PabOThl. Peryastopel ¢ nepeMeHHON CTPYKTYpOil, CTPYKTYpHas
cxema, 00J1acTH IPUMEHEHHS.

S8, MIMITyJIbCHBIC PErysIsiTOPSI.
Onpeienicnne perynstopa. Busl Moaymsiunu. [IpenmMyinecTBo nMIyibCHbIX PEryJIsITOPOB 110
CPABHCHHIO C HENPEPbIBHBIMM.

89, Lhipposele peryasTopsl.
WIPCIACIACHHE  perynsaTopa,  JIOCTOMHCTBO — MMNYJbCHOro  peryistopa.  CyuHoctn
VATCMATHYCCKOrO  1peodpa3oBaHus Ul BOCIPOW3BEACHHS PErYJIMPYIOINX BO3ACHCTRINT &



wposoit opme. 3aKOHBI PEryaMpoBaHus UU(POBBIX PerysasaropoB. CTpPyKTypHas cxema
HLH()POBOTO perynsitopa.

Y0, DKeTpemMallbHbIE PEryasTOPbL.

MYHKIMOHAILHOE ONPEIC/ICHUE YKCTPEMANIBHBIX PETYISITOPOB. DKCTPEMaIbHBIH PEryistop ¢
JALIOMMHAHMEM  JKCTpeMyMma (CTPYKTypHasi cxeMa M JuarpaMma padoTbl  peryistopa).
Hlarosplit skeTpeMalbHbIA Perysstop (CTpyKTypHas cXxema W auarpamma padoThbl peryisropa).
Y1, ANANTHBHBIC PEryJisiTOPbI.

Onpenenenne thna peryastopa. Camonacrpaunparoniasics cucrema (CHC) peanmsyercs ¢
HPUMCHCHHEM BBIYUCIUTEIbHBIX yCTpOHCTB. [Ipuuuui padoTsl.

Crpysrypubie cxembl 6ecnionckoBbix CHC 110 0OTKJIIOHEHHIO U 110 BO3MYILICHHIO.

U2 Tapamerpbl HACTPOMKH ITPOMBIILJICHHBIX PETYJISITOPOB U METOAbI (POPMHUPOBAHHUSI 3AKOHOB
PEryJIMPOBAHMSL.

apamerpel HacTpoiikn npomeiuieHHbIX perynaropos (K, K, T,, T,), ux maremarnuccroc

soipaskenue.  ['pagux  padorer I1JI — peryastopa. Metoabl  (GOpMHPOBAHUS  3aKOHOB

PCryJIMpoOBaHUs (CTPYKTYPHBIE CXEMbI peaau3alli 3aKOHOB peryimposanus). [lepeparounnic

(QyvHKImN yeTpoieTB 00paTHOH CBSI3M JUISL pealin3aliii 3aKOHOB PEryJIMPOBAHMS.

93, TIMK perynupytomiero tuna PeMUKOHTEI.

Pervimmpyronme  [IMK  (ux  Hasnadenue, ¢usuueckast  crpykrypa,  (YHKLHOHAIbLILIC

BO3IMOKHOCTH).

94, TIMK noruueckoro tuna JIOMUKOHTBI.
YCTpOHCTBO W NIPUHLKIT JACHCTBHS JIOPMUYECKOTO KOHTpoJulepa Thila JIOMUKOHT (HasznaucHiic.
(isieckas cTpykTypa, (PYHKIMOHAIBHBIE BO3MOKHOCTH).

V5. Tporpammumpyembie jorndeckne konrposniepsl (ITVIK) kak ocnosa pactpeie/icHHbIX
ACYTIL

OcHOBHBIC  ()YHKIMOHAIbLHBIC BO3MOMKHOCTH IMPOMBILIICHHBIX KoMIbioTepo u [JIK

pacipesencHublx - ACYTIL. Onerr ucnonsszoBanus [1IJIK w TIK na oreuecTBeHiibIX i

HAPYOCIKHBIX PEAPUATHX M OLICHKA BO3MOXKHOCTEH BapuanTos pacrpejencHubix ACYTIT ¢

ipumenennenm [JIK u TTK.

U6, Texnonorn4eckue npoueccs 1 000pyaoBaHye OypeHns CKBayKHH.

Oouuie ese/enus, cnocoObl OypeHnst n KiIacCH(pUKaLns CKBaKUH juUist J00bIan Hedru 1 rasa.
Obdopyiosanne aius 6ypeHust ckBaxnH. KOHTpOIbHO-U3MepUTEIbHbIE TTPHOOPBLI M ABTOMATHK:
B OYpPCHHH,

J7.lTexionornueckue Hpouecesl 1 000pyL0BaHHUe IKCITyaTallMl CKBAZKHH.

Crajiin paspadboTkn MecToposkaeHust. CrnocoObl IKCIyataluuu HEPTIHBIX M Ia30BLIX CKBAYKII.
honTanHbli, ra3mM(THRIN 1 HACOCHBIH c110cod HxKcryaraunu. OGOPYI0BAHNS U HHCTPYMEHT!
HPHSKCIUlyaTalMK  CKB@KKMH. 3anopHas apmarypa, HacoCHOE 000pYJI0BAHHE, MaHH(OI)1
(ponTaHHBIX CKBAYKWH, CTAHKH Ka4yaJiKH.

V8. Texnonornueckne npounecesl 1 060pyL0BaHUE 110Ar0TOBKM He()TH U rasa.
Crierempr coopa u nojroroskn Hedri u rasza. [Moustus YKITH u YKIIT. O6e3BoxkuBaHie i1
cradmmsams ned i, OunceTka 1 ocyiika raza. ABTOMATHYCCKHIT YUET NPOJLYKLMH CKBAYKIH,



V9. Tex10J0rnYecKHe MpoLecchl U 000py/10BaHHE TPAHCIIOPTUPOBAHUE M XPAHCHUE HE(TH I
raza.

pombiciosbie Tpybonposoabsl. Hedrsinbie pesepsyapbl. Llein n npenmyliectsa 1no3eMHO1I0

LpancHis raza. Texnojornueckas cxema otdopa U 3aKauky rasa B XpaHminiine. XpaHeHue rasi

B HCTOLHCHHDBIX HJIH HaCTUYHO Bb[pa60TaHHbIX I'a30BbIX H FA30KOHACHCATHBIX
MCCTOPOKIUCHHUSX,

0. Texnonornueckue rpoieccsl 1 060py/oBaHue rnepepaborku HedTH 1 raza
CXHONOIMYECKHE TMPOLUCCChl M 000pyJI0BaHHE MEPBHYHON IepepaboTku HepTH M razob.
COPCTHYUYCCKHE OCHOBbBI IPOLECCOB IEPErOHKH HepTH W razoB. Kojionuoe, tiioodmenioe
OOOPYAOBAHME,  TEXHOJOTMYECKHE I[IC€YHM, pPEe3epByapsl M EMKOCTHOE — 00OpYI0BaHIIC,
BAKYYMCO3JIAI0IIME  CUCTEMBbI M o0opynoBaHue. TexHOJIOrHsT M OCHOBBI  YIIPaBIICHIS
Hpoueccamn  TEPMHYECKOIO  KpPEKMHra,  BHUCOpekmHra,  nuposnsza.  OOopyaosaniic
KATAJIMTHYCCKHAX  TIPOLECCOB  nepepaboTKH  HEMTSHOrO Chipbst. TEXHOIOTUS W OCHORLI
VIpasiacHus  1poleccaMy  KaTaJuTHYECKOro KpekuHra u  pudopmunra. OcobeHHocTH
ROHCTPYKIU TEXHOJIONMYECKOro 000pYA0BaHUS! M'HIPOKATATIUTHYECKUX [TPOLIECCOB.

I
T

Jinreparypa.

L. Ky, B AL MogeimpoBanie 3aMKHYTBIX CHCTEM aBTOMATHUECKOTO YITPABJICHUSL: [Tekcr]
|1yuednoe nocobue / B. A. XKmyas}. - 2-e usn., ucnp. u jgon. — Diektpon.aan.col. - M.
Misnarennerso FOpaiir, 2018. - 126 ¢. — (bakanasp. Akajemuueckuii kype) — Pesxim Joctyna:
http://www.biblio-online.ru/book/F1DE389D-4810-48F2-BDDF-5EDF38346927

ZoAyan, Bo AL Teopust aBroMaTH4ecKoro yHpabieHMS. 3aMKHYTBIE CHCTCMbI [Tekcr|

Lyueonoce nocodue / B. A, Kwmyjs}. - 2-e u3n., ucnp. u gon. — Diexrpon.aan.col. - M.

Mstarenserso 10paiit, 2018. - 234 . — (Bakasnasp. AkageMuueckuii kype) — Pexum JOCTYI1Ia:

http://www.biblio-online.ru/book/4561B31D-C11D-4353-8A29-602D7F563CRB4
Tapacuk, B.L Marematnueckoe MOJICIMPOBAHUE TEXHHUCCKHX CHCTCM [DHEKTPOHH LI

peeypel: yueOHHK. - DNEKTpoH. HaH. - MuHck: HoBoe 3nanume, 2013. - 584 c¢. - Pesciiy
nocryna: http://e.lanbook.com/books/element.php?pll id=4324

4. Hlepoaror, B.C. Teopus arromartmueckoro ynpaeienusi. Jluueiinbie HErnpepbiBiinbie

cricremsl [DnekTponnblii pecype]: yuebuoe nocobue / B.C. Ulepbaxon, W.B. Jlazyra — 2-c

3L JICPUBATUB., ucnp. (1.); Kapeapa «ABTOMATH3ALHIS MPOU3BOACTBCHHBIX IPOIECCOR 11

YJICKTPOTEXHUKay. — DileKTpoH.iaH. — Omck: CubAIU, 2017. — 142 ¢. — Pexum JOCTYIIA:

http://bek.sibadi.org/fulltext/esd385/pdf.

Jasyra,  WM.B.  Teopus  aBToMartuyeckoro ynpasieHus. Heaumueiinblie  cHerenb,
| Duekrponnniii pecype]: yuebuoe mnocobue:/ W.B. Jlasyra, B.C. [llepbakor; CudA/IM,

Kaeapa «ABTOMaTH3alMs TIPOM3BO/ICTBEHHBIX ITPOLECCOB M MICKTPOTEXHUKAY. - OMCK:

CndAJIM, 2017. - 161 ¢. — Pexxum goctyna: http://bek.sibadi.org/fulltext/esd294/pdf.
Oumenros, - A, 10, CucreMbl  aBTOMATHYECKOIO YIPABICHUS: TEOPHA, PUMCHCHIIC,

mojicanposanme B MATLAB [Teker]: yuebnoe nocodmne / A. 10. Omenkos. — 2-e usjt., ucip.

i o1, - CI16 [u np.]: Jlans, 2013. - 208 c.

Crmpnos, 10.AL Texunueckue cpejcrsa aBTOMaTU3alMKM W YIPABIICHIS. [DrexTponHbI
pecypel: yued. nocoOue - Daektpod. aau. - CII6.: Jlaus, 2017. - 456 ¢. - Pesxkum A0CTYNA;
http://e.lanbook.com/book/91063

». hypeeiko, C.H. ApromMaTH3aumns TEXHOIOIHYECKHX MPOIECCOR. [DnexTpoHHbIii pecypc|:
yvieo. nocobue / C.H. ®ypceenxo, E.C. Sxy6osckas, E.C. Bonkosa. - DIICKTPOH. 1aH.
Muncxk : Hosoe 3nanue, 2014. - 376 ¢. - Pesxum nocryna: http://e.lanbook.com/book/64774
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V. llpaxosa, M.IO. OcHOBBI aBTOMATH3ALHUK TIPOM3BOJACTBEHHBIX IIPOLECCOB HE(TEra30B0I0
nponssojcrsa [Teker] {: yuebnoe nocobue / MLIO. Ipaxosa [ u ap.]}. — 2-¢ usa.uenp. — M.:
Arajgemust, 2014, — 256 c. : un. — (Beicuiee obpazosanue. [Hedrerasosoe neio])
(bakanaspuar).

L0 Dapsane, H. I'. Texnosnornveckue usmepenust u nipubdopsl [Teker]: yueGHUK Juls BY30B 110
ClHEHHMIIBHOCTH ”AB'I‘OMH']‘HfiElL[Hﬂ TCXHOJOTHMYCCKHUX TIPOLICCCOB U l'IpOl'I'}BOJ_lCTB”I AOMYHICHO
'K CCCP no napoaHomy obpazosanuio / H. I'. ®apsane, JI. B. Unacos, A. 10. Azum-3ajc. -
Crep. 3. - M. Anesnce, 2018. - 456 c.

L1 Pavxos, M. 1O, Texunueckne n3MepeHust 1 MpUOOPLI: YIEOHUK W [IPAKTHKYM JUIS BY30B /
M. 10. Paukos. - 3-¢ u3/1., ucnp. u jon. - M.: M3parensctio IOpaiir, 2018. - 151 c. - (Cepusi:
Creunanuer). - ISBN - 978-5-534-07525-0.  —  Pexmm  pocryma:  https:/biblio-
online.ru/book/2A7C378F-272E-43BC-9C6A-9D2E68B81042/tehnicheskie-izmereniya-i-
pribory

P2 JTarsunenko, K. I1. Texunueckue mamepennst u npudopst B 2 7. Tom 1 B 2 kH. Kuura |-
vueOHNK Juis akanemuyeckoro Oaxamaspuata / K. [1. JlaTeimneHko. - 2-e U3/1., HCHP. U /011, -
M. Msarenserso HOpaiir, 2018. - 250 c. - (Cepusi: Yuusepeurersl Poceun). - ISBN 978-5-
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