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npoBoauMbIx PI'BOY BO «Cub6A/IW» no HanpaBJIeHHIO NOAT0TOB TMCTPaTYPhbI
15.04.04 «ABTOMATH3ALMS TEXHOJIOTHYECKHX MPOLECCOB H MPOU3BOACTBY Ha 2022r.

1. HazoBuTe onpenenaeHue 1 NOSCHUTE CYIIHOCTh MPOIECCa MOAETUPOBAHMSL.
IIpoekTupoBaHne M HACTPOWKAa MOJEIH, CHCTEMa MOJECIECH M MOAEIU CUCTEM, IIOCTAHOBKA
Pa3IMYHBIX 3a1a4Y U PEUICHUE UX HA MOJENIH, HHTEPIIPETALUU PE3yIbTaTOB MOJACIUPOBAHUS.

2. HazoBure onpeneneHye U MOSCHATE CYIIHOCTh TEOPUH MOIEIMPOBAHMS.
[Tonsrue Mozenu, cocTaB Mojieu, npuMepsl Moaenein ACY.

3. IlosicHUTE CYIIHOCTH MUKPO- ¥ MaKPOIIPOEKTUPOBAHHS.

Mogenb BHEIIHEH CPebl, PECYpPCHI U OTPAHUYCHHS, HAKIIAABIBAEMBIE HA CUCTEMY, KPHTEPHH
JUIsL OLICHKU aJIeKBAaTHOCTH.

4. B yem cocTout CYIIHOCTb CUCTEMHOTO IIOAX04a K MOJACIMPOBAHHUIO.
Ananuz CHUCTEM, IIOCTAaHOBKA 3a4a4 MOACIMPOBAHUA, METO JEKOMKOMIIO3HIINH.

5. HazoBure 9€ThIPC OCHOBHBIX IIPUHIIMIIA CUCTEMHOT'O ITOJAX014.

CTaI[I/II/I IIPOCKTHUPOBAHUA MOJCIIM, DTAIlbl CO3JaHUSA MOJIECIIH, PECYPCHBIE W HAOCKHOCTHBIC
XapaKTCPHUCTHKH.

6. [TosicuuTe CYIIHOCTb CTOXaCTUYECCKOI'O MOJCIMPOBAHUS.

I'pynmupoBka MHOTOMEPHBIX HAOIIOACHUH, KOPPENSLMOHHBI M PErpecCHOHHBI aHAIN3,
JAUCIIEPCHOHHBIN aHAJIN3, METOIBI TPUYUHHOIO aHAJIN3a, KOMIIOHEHTHBIH aHAJIH3.

7. IlosicHUTE CYIHOCTB CTATUYECKOTO MOJIEIMPOBAHUS.

JIuneiinass perpeccusi, JOTHUT MOJENIb, HPOOUT MOJE/b, YPABHEHHE OniHmTeliHa-PokKepa,
BECPOSATHOCTHBIE XapAKTEPUCTHKH CHCTEMBI.

8. IlosicHuTE CYIIHOCTD PEATBHOIO MOAEINPOBAHNSL.

Buzel peanbHoro MoziemMpoBaHusi, HOpMaIbHbIN pesxuM paboTel ACY, crieruaabHble PEXKUMBI
paboter ACY.

9. IlonsaTHe 06 aBTOMAaTHUKE U aBTOMATH3ALIHH.
OO6mme cBegeHus 00 aBTOMATU3ALNH pou3BoACTBa. COCTOSHUE U MTEPCIICKTHBEI

ABTOMATHU3allNH IIPOU3BOACTBEHHBIX U TEXHOJIOTUYECKUX IIPOLIECCOB B CTPOHUTEIILCTBE.
OCHOBHEIE TOHATHUSA U OIIPCACIICHHUS.

10.  Onementsl, ycrpoiicTBa U cucTeMbI aBTOMATHKN. OCHOBHBIE BHIBI U THITBI CXEM.

IIpUBOZATCS OCHOBHBIC IIOHATHS, TEPMHHBI, ONPEJAENCHHS M COKPAIICHHS OJIEMEHTOB M
YCTpOHUCTB cucreM aBToMatuku 1o FOCT 21.208-2013.



11.  IlpaBuia BBINOJHEHUS Pa3IMYHBIX BUAOB cxeM. TpeOOBaHHUS K IIPOEKTUPOBAHUIO CXEM
ABTOMATHU3ALIUH.

PaccMaTpuBarOTCs mIpaBuila IIOCTPOCHHS YCIOBHBIX 00O3HAYeHHH MPHOOPOB M CPEICTB
aBTOMaru3anuu B cxeMax. [IpuBoxasTcs TpeOoBaHUS K BBIIOJHEHUIO pabodeil JOKYMEHTAIUH
10 CUCTEMaM aBTOMAaTH3allU{ TEXHOJIOTHYCCKUX IIPOLIECCOB.

12.  OcHOBHBIE IOHATHUS U OIPEAETICHUS OOBEKTOB aBTOMATHU3AI[MH TEXHOJIOIHYECKUX
IIPOLIECCOB.

Bugsl Monenei o0bekToB aBTOMaTH3aluu. OLEHKA CTENEHH MOATOTOBJICHHOCTH HM3IEIMH K

ABTOMAaTU3UPOBAHHOMY U  aBTOMATHYECKOMY IpOU3BOACTBY. (OCHOBHBIC IIOHATHS H

OMpe/e/icHUss OOBEKTOB aBTOMATH3ALMU TEXHOJOTHYECKHX IPOLECCOB C TOYKH 3pPEHHS

IIOCTPOEHUS UX MOJIEIICH.

13. AsropuT™el ¥ METOJBI HACTPOHKH aBTOMATHYECKUX PETYIIATOPOB.
PaccmarpuBaioTcs HECKOJBKO METOAMK BbIOOpa THIIA ABTOMATHYECKOIO pEryjsaTopa H
IIPUBOJISITCSI METO/IbI PACYETA [1APAMETPOB PETYIISITOPA.

14. Amnanu3 cucreM aBTOMATHU3AIMU TEXHOJIOTHYECKUX IIPOLIECCOB 10 ITOKAa3aTeIsIM KayecTBa
peryJMpoBaHusl.
PaccmarpuBaercs oO0masi METOAMKA aHAAM3a CHUCTEM aBTOMATH3ALMH TEXHOJIOTHMYECKUX

nponeccoB. IIpuBogsTcss ompenenenns U CrocoObl OIIpENEIICHUSI TI0Ka3aTelied KayecTBa
peryJmpoBaHus.

15. OO6mas meTorKa CHHTE3a JIMHEWHBIX CUCTEM ABTOMATU3AL[MH TEXHOIOTHUECKUX
IIPOLIECCOB.

PaccmarpuBaroTcss  OCHOBHBIE 9Tallbl NPOBEJCHMS CHHTE3a CHCTEMBl  ABTOMATH3AIL[MH

TCXHOJIOTUMECKOIO IIPOIecca C LENbI0 ONPENENCHUS ONTHMAIBHBIX 3HAYEHUH NapaMeTpoB

perynsTopa 1y 00ecreyeH s 3alaHHbIX CBOMCTB CUCTEMEI.

16. OcHoBHEIE NapaMeTphl LU(PPOBBIX MHTErPATBHBIX MUKPOCXEM.
CxeMoTexHnKa IM(POBBIX JOMHYECKUX 3J1EMEHTOB. KOMOMHALMOHHBIE JOTMYECKHE CXEMBL.

Onepauny KOHBIOHKLHH, JU3BIOHKIMN U CXEMBI X DPeaH3alliH. HuBepcHas joruka: cxemsl
U-HE, WIN-HE, U-WUJIU-HE, WIN-UJIU u ap.

17. Tpurreps..

Knaccudukaius TpurrepoB. ACHHXPOHHBIE TpHUITepbl. CUHXPOHHBIE OJHO- M JBYXTAKTHbIE
TPUITEPEI.

18. Peructpsr

Knaccudukauus peructpos u o6nactu npumenenus. Bemosaenue omnepauuii npuema, CABUra,
JIOrHYECKOr0 YMHOXCHHUS M CI0XKEHHUS, TIOPA3PSIHOIO CIIOKEHHUS.

19. Jemmudparopsr.
Marpuunbie nemudparops!. JInHeiiHas 1 KOOpAMHATHAS BHIGOPKA C OMOLIBIO Iemu(paTopos.

20. JIBOMYHBIE M JECATHYHBIC CUCTUHKH.
JIBOMYHbBIE CYCTYMKM C II0CJICAOBATEIBHBIM U NapaJyICIbHBIM IIEPEHOCOM EIMHHMIIBI. CXEMa,



pa60Ta. IIGCSITI/I‘-IHHﬁ CUCTYHUK C €CTCCTBCHHBIM ITOPSAAKOM CUETA.

21. Cocrap 1 Ha3HaYE€HHE OCHOBHBIX OIEPALHOHHBIX Y3JI0B MUKPOIpoLeccopos. CTpyKTypa
YCTPOMCTBA YIIpaBICHUS U apU(METHIECKO-JIOMHYECKOTI0 YCTPOUCTRA.

Yenexd  MHTErpajbHOM — TEXHOJOTMM M NPUYHMHBI  IOSBICHUS  MHUKPOIPOILECCOPOB.

XapakTepuCTUKM ~ MHKDPOIPOIIECCOPOB M IOKOJICHWsT MX co3ganus. Kiaccuduxarms

MHUKpormporeccopoB. CTpyKTypa MUKponporeccopa. Pabota mukpormnpoueccopa.

22. Tumel anpecalyy 1 CII0CcO0b! BBIIOIHEHUS KOMAHI B MEKPOIIPOLIECCOPE.
OOmwme mnpasuna 3amucH  KomaHa. [lpsiMast, KOCBEHHAs, pErHCTpOBasi, HESBHAS,
HETIOCPEACTBEHHAs a/IpeCallii U OCOOEHHOCTH KOMaH/I, NCIIOIB3YIOIIUX 3TH BUJIbI aApECaLUH.

23. Cucrema koMaH (Ha mpuMepe Mukpornponeccopa KS80BMS0).
KomaHuel mnepechliok, KOMaHIbl apu)METMUECKUMX OINEpaluil, KOMAaHIBl JOIUYECKUX
Omeparui, KOMaHIbl Iepexo/ia, CreNUaIbHbIe KOMaHIbL.

24.  OcHOBHbIE IPUHIMIIBI BBOJA-BBIBOAA HH(MOPMALIUH B MUKPOIIPOLIECCOPAX.
OCHOBHBIE NOHATHSA OPT, 001IAsH IMHA, MATUCTPAIlb, KaHAJL.

25. Cocras, CTpyKTypa, IPHHLKI ASHCTBHSA HAaPaUISIBHOTO U [OCIEN0BATEILHONO
nporpamMmmMupyemoro uarepdericos na bHC.

Cocras, HasHauYeHMe M HPHHLMI PAaGOTHI OCHOBHBIX Y3I0B IIPOrpaMMHUPYEMOT0 KOHTpPOJLIEpa

napaienbHoro oomena mupopmanuu. Cocras, Ha3HAYCHWE W MPHHIMII PabOTHI OCHOBHBIX

Y3JI0B IPOrpaMMUPYEMOro KOHTPOJLIEPA IIOCIEJ0BATEILHOTO 0OMEHa HH(POPMAIIHH.

26. OCHOBBI MHKPOCXEMOTEXHHKH.

MuxkpocxemoTexHuka Kak Hayka. OCHOBHBIE HAIpPABIEHHS MHUKPOCXEMOTEXHHKM. Pemaemble
3a11aun, OONACTH IPUMEHEHHUS, 0030p 3JIEMEHTHOH M CXeMHOI 0a3, HCTOpHs pa3BUTHSL.
OCHOBHBIE 97IEMEHTBI COBPEMEHHBIX 3JICKTPOHHBIX CXEM, HX I1aDaMETPhl M XapaKTEPUCTUKH.

27. OCHOBHBIE IEMEHTHI MUKPOCXEM
bunonsipusie, nonesbie TpaH3ucTOpbl. [IpuHUMI PaBOTHI, XapaKTEPUCTHKH, OCOOEHHOCTH HX

IIPUMCHCHHS B MHKpOCXeMaX. CeMbl MPOCTEHIINX YCHIUTEIbHBIX Kackanos ¢ OO (OU), OK
(OC), OB (03).

28. Onepaunonnsie yeunurenu (OY).

IlapameTpel, XapaKTepUCTHKH, pa3sHOBUIHOCTH. "Mneansupiii OY" U HoHsTHE "BUPTYaJIbHOTO
Hynsn". OOpatHasi CBsi3b B cXemax Ha ocHoBe OV,

29. YcunutesbHbIE KaCKa/bl HA ONEPAIIMOHHBIX YCHINTEIISX.

AxtuBHble Qunbtpel Ha OYIIT. Unrerpatops! u anbdepeHuraTopsl, cymMmaropsl. JInHeHbIe
(GyHKUMOHAILHBIE 1peoOpa3oBaTein. MaciuraGHbie npeobpaszoBaren CHUTHAJIOB.
YIIpaBjseMble 3aBUCUMBIE UCTOYHUKH.

30. OCHOBHBIE TOHSITHS B TEJIEMEXAHUKE.



[lonyuenue wundopmarnmy, mnepepaGotka HHGOPMALHMK, MCIIONB30BAaHHE MHDOPMALHH,
nepepavya uHpopmaumu. [loHsATHE yCTPOHCTB TelleMEXaHHWKH, KOMIUIEKCA YCTPOMHCTB
TEJIEMEXaHUKH, TEJIICMEXaHUYECKON cucTeMbl. Kiaccudukamus CHCTEM TeEJIEMEXAHHKU IIO
BBINOJIHSEMBIM (DYHKIHMAM, [0 XapakKTepy HCIIOJIB3YyEMON JIMHUM CBSI3M, 110 PACIIOTIOKECHHIO
YIPaBIIAEMBIX OOBEKTOB, [10 XapaKTePy YIIPaBIIEMbIX 00OHEKTOB.

31. Ilepenaua TeneMexaHHIECKON HHYOPMALIUH.

Bunpr coobiuennii n KBaHTOBaHUE, KBAHTOBAHKE 110 YPOBHIO, [0 BpeMeHH, aud(epeHratbpHoe
KkBaHTOBaHHE. OCHOBHBIE MOHSATHS, Iepefaya KOAOBBIX KOMOMHAIMIH, CHCTEMBI CUHCIICHUS,
MaTeMaTHYECKHE  ONEpallMd C  JBOUYHBIMH  YUCJIAMM, HEIOMEXO3ALIMIICHHBIE H
IIOMEXO03aINIICHHBIC KOAbl, HEABOUYHEIE KOAbI, HaCTOTHBIC KOAKEI.

32. Opranu3sanus KaHaJIOB CBSI3H [JIsl IEPEAAYN HHPOPMALINHL.

Kanasel cBA3M 1Mo (GHU3MYECKHM MPOBOJHBIM JIMHUSM CBS3H, KaHAJIBI CBS3M B BBLIEIECHHOM
I0JIOCE YaCTOT IPOBOAHOHM JIMHUM CBA3M, KaHAIBl CBS3M II0 JHMHHUSAM 3JIEKTPOCHAOKEHHU,
MOJIEMbI, KaHaJIbl CBSI3U I10 PaJU0, KaHAJIBI CBS3U 10 CBETOBO/IAM.

33. DJEeMEeHTHI U y3IIbl TENEMEXaHUKH.
O030p 211EMEHTOB, UCIIONIB3YEMBIX B TEIEMEXAHUKE. DJIEKTPOMATHUTHbIE pene, UHTerpajabHbIe
MHKPOCXEMBI, JIOTUYECKHE OJIEMEHTBbI, TPUITEPhL. UyBCTBHUTENBHBIH, MPeoOpa3yOIIHi,

KOJUPYIOUIMH 3JIEMEHTBI TaTYUKOB. Y CTPOICTBO nemun(paTopoB, MUPPaTOPOB, CUCTUUKOB U
IIPUHLMI UX JEHCTBUS

34. OcCHOBHbIC IPUHIIMIIEI TEJIEMEXAHHKH.
Buibl  TeneMexaHHMYECKHX — IIe€pejau. [IpyHUMOBI  NOCTPOEHHSI  BPEMEHHBIX  CHUCTEM
TEJICYNPABJICHUA U TeJICCUTHANNU3AUNK. OCHOBHEIE OHSTHS CUCTEM TEJIEU3MEPEHUS.

35. Cucrema NPOMBIIUICHHBIX IPUOOPOB M CPEACTB aBTOMATH3ALIHH,
IIpuanunel  nocTpoeHus U CcTpykTypa. MHepapxmueckas cTpykTypHas cxema CII.
Knaccupukaums CI1 1o KOHCTPYKTHBHO-TEXHOJNOIMYECKOMY MPH3HAKY: THII, TUIIOpa3Mep,

MOAn(UKanKs, YHUQULUPOBAHHBIE KOMIIIEKCHI, arPEraTHBIE KOMILIEKCHI. [TpunIMIED
IIOCTPOEHHUS 000PYIOBAHUS.

36. Cpencrso usmepennii. Kinaccuukanus cpeacts m3MepeHuii.

Krnaccupuranus cpencTs usmepenwmii: 1Mo poim, BBITONHSEMOH B CHCTEMe OOCCIeUeHHUS
CAMHCTBA M3MEPEHMH, II0 YPOBHIO aBTOMATH3aLMH, [0 YPOBHIO CTAHAAPTH3ALMUH, IO
OTHOLICHHIO K M3MEPAEMOH (PU3MYECCKON BETHUMHE, 10 Pealu3aliy IPOLeIyphl H3MEPEHHUSL.,

37. OnemeHrtapHble CpPeNCTBA H3MEPEHHUIL: Mepa, YCTPOIICTBO CpaBHEHHMs (KOMIIapaTop),
U3MEPUTEIbHBIN IPe0Opa3oBaTells.

38. KommuiekcHble cpeacTBa H3MEPEHHIA: H3MEPUTEIIbHBII 1puOOp, yCTaHOBKA, CUCTEMA.
39. HopmupoBanue XapakTepUCTUK CPECTB H3MEPEHHSL.

40. Kaccugukaims n3MepuTEIbHBIX CHCTEM. NHbopmannoHHO-M3MEPHUTEIBHBIE CHCTEMBI.
M3MepuTEbHO-BBIUMCIIUTEILHBIE KOMILICKCHI. KoMmmbsroTepHo-u3MepuTEIbHbIE CHCTEMBI.



41. BpemeHHOE U CHEKTPaIbHOE (4ACTOTHOE) PECTABICHHE H OIHCAHHE HICKTPUYECKUX
curHanoB. O000mENHas KIacCH(PUKALIHS H3MEPHUTENBHBIX cUrHanoB. Knaccubukarms
IIOMEX.

42. MareMaTU4eCKOe OIHCaHNE U3MEPHUTENIBHBIX CUTHAJIOB.

Ileprojuyeckne ¥ HMIYJIBCHBIC H3MEPHUTEBHBIE CUTHANBL. MaTeMaTHIecKue MOIesH
QJIEMEHTAapHBIX  U3MCPHUTEILHBIX  CUTHAJIOB.  MareMaTH4YeCKME  MOJEIM  CJIOXKHBIX
U3MEPUTENIHHBIX CUTHAJIOB.

43. MonaynupoBaHHbIE CUTHAJIBI.
AMIUTHTYJHAs. W YacTOTHAs MOXyJsiuus. UmmynbcHas Momymsnus. VMITyiIbCHO-KOZOBAs
(uudpoBast) MOTYIIALHUS.

44. Amanoro-nudposoe npeobpazosanue curnaia. lllar kBantoBaHus.

45. udpoBsle U3IMEPUTEIIBHBIE IPUOOPHI.

Hudpossie u3smepurensHsie npudops! (LIUIT). O606ménHast cTpyKTypHas cxema [[UII.
IIpHOOpBI IPAMOTO U YpaBHOBEIIMBAIOIIETO IPEOOPA30BAHHS. IIpubops! pa3BEpThIBAIOIIErO U
CJICSIIET0 YPaBHOBEITUBAHUS

46. JlaT4MKM TEIUIOTEXHUYECKUX U MEXAaHUYECKUX BEJIMUUH.

Pe3ucTOpHBIC NaTYMKH: MOTEHIHMOMETPHYECKUE, TEH30PE3UCTOPHbIE, TEPMOPE3UCTOPHEIE;
OJICKTPOMAarHWTHBIC — JATYMKM:  MHIAYKTUBHBIA,  auddepeHnnansHo-TpanchopMaTopHBbIil
npeodpa3oBaresb, EMKOCTHBIC JATYMKH; MbE30INEKTPUYECKUE JATIMKH. OCHOBHBIC napameTphl
1 XapaKTePUCTHKH JaTYMKOB TEIJIOTEXHUYCCKUX U MEXAHUUYECKUX BEJIMUYMH.

47. Cpencrsa U3MEpEHHsI TEMIIEPATYPEL.
Knaccnpukaims — cpencts  m3mepenuit  TemmepaTypel. Tepmomerpsl  pacrmpenus.

Manometpuueckue TEPMOMETDHL. Tepmonpeobpaszosarenn COIIPOTUBJICHUS.
TepmooanexkTpuyeckie TepMOMETPBI (TepMomnapsr).

48. TexHHYeCKHE CpeICTBA HU3MEPEHUS 1aBJICHHUS.
Bunp! napinenus. Manomerpsi. YIpyrue 4yBCTBUTEIbHBIE 2JIEMEHTBI IATYNKOB JABIICHHS.

49. HsmepeHne KOIMYECTBA ¥ PACXOJa KUAKOCTH, Ia3a U napa.

O6bémuble  cuérymku. CYETYHK C OBAIBLHBIMU meCTepHAMHU. JlomacTHeIE CYETYHUKH.
CxopocTHble cueTyuKH. Pacxomomephl Mo mepenany AaBicHHS. Pacxogomepsr o0Tekanus.
DJIeKTPOMAarHUTHEIE PacxoIOMEpHI. Buxpeakyctuueckue CYETYUKU-PACXOIOMEPEI.
YIIbTpa3ByKOBBIE PACXOIOMEPBI.

50. HsmepeHue ypoBHs BEILECTBA.

Busyainbnbie cpencrtBa m3MepeHHil ypoBHS. IlOIUIaBKOBbIE CpEICTBA HM3MEPEHUM YpPOBHSI.

byiikoBele ypoBHemepsl. [mapocTaTHuyeckue YPOBHEMEpBL. DIICKTPUYECKHE YPOBHEMEPHI.
AKyCTHYECKHE YPOBHEMEDEL.

51. KadecTBO NpOAyKLNH U TEXHUYCSCKUIL KOHTPOJIb.
KadectBo mpomykiuun. Jedpexr. Bpak. Texuuueckuit KOHTPOJIb. OOBEKT TEXHHYECKOrO
KOHTPOJIA. CpeAcTBO KOHTPOIsL. MeToauKka KOHTPOIIs. BHbl TEXHUUECKOTO KOHTPOJIS.



52. Buasl u METOABI HEPa3pPyIIAKOIIErO KOHTPOJIA.
MarauTHbIf, 3J€KTPUYECKUH, BUXPETOKOBBIHA, PaJMOBOJIHOBOM, TEIJIOBOM, ONTHYECKHIA,
paiualMOHHbIN, aKyCTUYECKUM, IPOHUKAIOIIUMH BEIIECTBAMU.

53. Metponorudeckoe 00ecredeHie TEXHUNUECKUX U3MEPEHHH.

['ocymapcTeennas cuctema 0O0ECIEYCHUSI EIMHCTBA W3MEPEHHI. BocnpoussepeHue
eAuHHLbl (usudeckodl BemuumHbl. Ilepenava pasmepa eauMHUIE XPaHEHHE €MHUILBI
usnueckoit BemmunHbl. OOGPa3OBOE CPENCTBO U3MEPEHHH, pabouee CpeICTBO H3MEPEHHIA.

54. IloBepounble cxeMbl. ClIOCOOBI TOBEPKU CPEACTB H3MEPEHUIA.

['ocynapcTeennas moBepodHasi cxema. BegoMcTBeHHas InoBepouHas cxema. JlokanpHas
nosepoyHas cxema. Ilosepka mep. I'pagynposka. KamuGposka. [ToBepka M3MepUTENBHBIX
1puOopoB.

55. Meroae! npeo6pa3oBaHUst PE3UCTUBHBIX SJIEKTPUUECKHX LICTICH.

Meroabl npeoOpa3oBaHMs PE3UCTHBHBIX OJNEKTPUYECKUX LEMed MPU IOCIECHOBATEIBHOM,
IapajulelIbHOM coeMHeHUH. [IpeobpaszoBanust 3Be31a — TPEYroJIbHUK, TPEYTOIbHUK — 3BE3/IA.
IIpHHLAIT CYNepNO3HUUK B SMEKTPHISCKUX LEMsAX (METO HaloKeHus ). [[pUMEHEHHE METO/I0B
KOHTYPHBIX TOKOB M Y3JIOBBIX ITOTCHIMAIOB IJIA pacdy€ra dJICKTPUYECKUX IENEH ITOCTOSHHOTO
TOKa. MeToj 9KBMBaIEHTHOro reHeparopa. I[IpejcraBieHue pa3BeTBIEHHOM 3JIEKTPUUYECKOMN
LENH JIMHCWHBIM aKTUBHBIM JBYXIIOJIOCHHKOM. PaGoTa M MOIIHOCTh MOCTOSIHHOIO TOKA.
bananc momnocreit. CorlacoBannas Harpyska.

56. MeTonpl aHaIM3a MAarHUTHBIX LIEITEH.

OcCHOBHBIE CBOWCTBA U MCTOABI pacucTa OJHOPOAHBIX U HCOOAHOPOJHBIX MArHUTHBIX ernen IIpr
ITIOCTOSAHHBIX ITIOTOKAX.

57. Meropl aHanM3a HETMHEHHBIX PE3UCTHBHBIX LIEIICH.

OCHOBHBIE CBOMCTBa M METOHBI pacueTa HEJIUHEHHBIX 3JICKTPUYECKUX LENEH IOCTOSHHOIO
ToKka. ['paduueckume, rpadoaHaiuTHUecKMe ¥ YHCIEHHBIE  METOMbI pacuera 1pu
IIOCJICA0BATEIIbHOM, I1apAJIEIbHOM U CMEIIAHHOM COEAUHEHUHN JIEMEHTOB.

58. Amnanus ogHO]A3HBIX LENEN CHHYCONIATPHOTO TOKA.

CaoiictBa 3nemenToB 1, L u C, X mociIenoBaTebHOr0 NapaieIbHOr0 COEAMHEHUN MpH
CUHYCOMAQIbHBIX HANPIKCHUAX U TOKax. KOMIUIEKCHBIE CONPOTHBIECHHUS M IPOBOINMOCTH.
3akonsl Oma u Kupxroda B KomIuiekcHO# (opme. OHEPreTUYEeCKHe IPOLECCH B LETSIX
CHHYCOMJAJIbHOTO TOKa. AKTHBHAs, pEaKTHBHAs M I[OJHAs MOINHOCTH. KOMILIeKCHAS
MOIIHOCTb. bajanc MOITHOCTEH B Leny CHHYCOMAAIFHOTO TOKA.

59. PesonaHCHEIE SBICHHUS B IMHEWHBIX MEKTPHICCKUX LIETISIX CHUHYCOMJIAJILHOTO TOKA.
Pe3oHaHC mpu 10CIIeN0BaTeNbHOM U NApAIEIbHOM COCAMHEHHH dieMeHToB r, L u C.
HacroTHble XapaKkTepUCTHKU. PEe30HaHC B CIIOKHBIX JIEKTPHUECKHX leax. Pacuer nermeii npu
HaJIMYMA B3aMMHOH MHAYKUMA. MHIYKTHBHO-CBSI3aHHBIE 3J1EMEHTHI 3ICKTPUYECKOMH el .

60. Pacuér anexkTpuyeckux nermneit IIPpU NIEPUOJANMYCCKUX HECUHYCOUJAIbHBIX BO3/ICHCTBUSX.



Meroauka pacyera 3JIEKTPUYECKHX ILENEH NpH HECHMHYCOMAAIbHBIX mepuoamdeckux J/IC,
HaNpsDKEHUAX U Tokax. O cocTaBe BBHICIINX FAPMOHHK IPH HAJTUYHUA CUMMETPUU GOPM KPHBBIX
TOKa M HalpsKeHUs. Bimanue napameTrpoB Lenu Ha (QOpMy KpPHUBBIX TOKAa M HAIpsKEHHS.
HeicTByrone 3HadeHHs HecHHycouaaubHbix DJ[C, HamnpsoKeHHM ¥ TOKOB. AKTHBHAs
MOILHOCTb IIPYU HECHHYCOUAAIBHBIX HANIPSDKCHUSIX U TOKaX.

61. YeThIpEXIOTIOCHUKH.

OcHOBHBIE OIpe/IeNIeHNS ¥ KJIACCU(DHUKAIIUS YETHIPEXTOIIOCHUKOB. AKTUBHBIE U IIACCHBHBIE
YeTRIPEXIOMOCHUKH. [Ipsimas u oOparHas nepenaya sHeprur. CUMMETPUYHEIH
YCTBIPCXIIONIOCHUK. Y PAaBHEHUS M PEKUMBI pa0OThl YeThIPEXMOTOCHUKOB. CHCTEMEI
NIApaMETPOB YETHIPEXIIOIOCHUKA U UX B3aUMOCBSI3b.

62. llenu c pacnpene€HHBIMU TTAPAMETPAMH.
JIunnu nepenauy sHEpruu U MHGOpPMALUK. Y PaBHEHHS JIMHUK C PACIIPEIETEHHBIMU
[apaMeTpaMu.

63. Ilepexomnble MPOLECCHI B IMHEHHBIX 3IEKTPUUECKUX LIEMAX M METOIBI UX PacuéTa.
IIpy4rHbl BO3HMKHOBEHHS IIEPEXOJHBIX IIPOLECCOB B JJIEKTPUUECKUX MEMAX. 3aKOHBI
KomMmyTanuu. HavaneHble ycnoBus. Kiaccuuecknit Meton pacuera MepexOHBIX IPOLIECCOB.
Crioco0pl cOCTaBICHHS XapaKTePUCTUUECKOIO yPABHEHHUSI.

64. Mopeny 1 XapaKTEePUCTHKH CHCTEM aBTOMATHYECKOTO YIIPABICHHSL.

Iepenarounas ¢ynkuus oObekTa. THIOBbIE 3BEHBS M MX BpPEMEHHBIE M YaCTOTHBIE
XapaKTCPUCTUKU  (YCHIMTENBHOE,  MHTETPHPYIOIIEE,  arepHOIUYEcKOe,  HICAIbHOE,
auddepenuunpyromniee, KonedaTeNbHOE, 3BEHO 3aNa3IbIBAHMs). BUIbI COCIMHEHNS 3BEHbEB.

65. 3BEHO HaIpPaBJIEHHOI'O JEHCTBUS.
['papuueckoe nzobpaskenne 3BeHa HAIPABICHHOTO AeHcTBUA. OCHOBHBIC IPH3HAKH 3BEHA

HaIripaBJICHHOI'O JICHCTBHSL. IIGKOMHOE}I/ILII/IH CHUCTEM. CTp}’KTypHaH CX€Ma CHCTEMBI,
COCTaBJICHHAA U3 3BCHbCB HAIIPABJIEHHOT'O JICUCTBHUS.

66. Ilepemarounas GpyHKIMs 3BEHA.

Dopmynnposka nepenatouHol Qynkumu. Ilpumep nepexoma oT au(depeHLHaTEHOro
YPaBHCHHMSI U IIEPEAATOYHON QYHKIIUH.

67. TlepexonHble (BpeMEHHBIE) XapaKTEPUCTUKN.

DopMyIMpOBKa IEPEXOTHOI (BPEMEHHO) XapaKTepHCTHKH. BHI BXOAHOIO BO3ICHCTBHS Ha
OOBEKT ITPH TOTyYEHHH [IEPEXOJHON (BPEMEHHOH ) (DyHKIIHH.

68. YactoTHble xapakrepuctuku AUX, ®YX.,

®opmynupoBka AUX u ®UX. Kakue curHajibl mogaroTcs Ha BXOJl U CHHUMAKTCS C BBIXOJa
00bekTa. B yeM ux otauune.

69. AmmmTynHO-(a30Bask YACTOTHAS XaPAKTEPHCTHKA.

®opmyanposka ADUX. B kakoii cucreme koopausaT crpoutces ADUX. Kakas cesasp ADUX ¢
AYX u dYX.

70. JlorapupMuyecKkue YaCTOTHBIC XapPaKTEPUCTHKH.
Dopmynnposka JIAX u JIOX. [Tpenmymectsa gorapudmudeckoro Maciutada. Yto Takoe nb.



71. Anepuoauyeckoe 3BEHO.

[Ipumepsl  (usnueckux OOBEKTOB, MPEJACTABICHHBIX JTHM 3BEHOM. YPaBHCHHE 3BEHA B
oreparopHoil popme. [lepenaTounas dynkuus 3Bena. [lepexomnas (BpeMeHHas) GyHKIHMS 3BSHA.
JTAX, JI®X, AOYX 3BeHa.

72. HpeanbHoe yCUIIMTENBLHOE 3BEHO.
[Ipumepsl  Qu3nueckux OOBEKTOB, NPEIACTABICHHBIX 3THM 3BEHOM. YDPaBHCHHC 3BCHA B

onepatopHoil popme. Ilepenatounas ¢pyukimus 3sena. [lepexoauas (BpeMeHHas) GyHKIUS 3BEHA.
JIAX, JI®X, ADYX 3BeHa.

73. KonebarenpHoe 3BEHO.
[Ipumeper  Qu3nUecKHX OOBEKTOB, MPEIACTABICHHBIX JTHM 3BCHOM. YDaBHEHHE 3BEHA B

onepaTopnoi popme. Ilepenatounas ¢pynkuus 38eHa. [lepexoanast (BpeMeHHast) pyHKIMS 3BEHA.
JIAX, JI®OX, ADYX 3BeHa.

74. WHTerpupyroiiee 3BeHO.
[Iprmepsl  QusHMYecKuX OOBEKTOB, MPEACTABIEHHBLIX OSTHM 3BEHOM. YpPAaBHEHHE 3BEHA B

oneparopHoit ¢popme. Ilepenarounas dynkuus 38eHa. [lepexoanas (BpemenHas) QpyHKIMS 3BEHA.
JIAX, JI®X, ADYX 3BeHa.

75. CTpyKTypa CHCTEMBI aBTOMATHYECKOTO yIIPABJICHHSI.
TunoBele CTPYKTYpBI CHCTEM aBTOMATUYECKOIO yipaBieHus. OyHIaMEHTAIBHBIC PUHIIHIEL
ynpasienust. [TonoxurenpHas 1 oTpuLaTesbHas 0OpaTHbIE CBS3H.

76. YCTOHYMBOCTE JMHEHHBIX CHCTEM aBTOMATUYECKOTO YIPABICHHS.
Iloustne ycroiunsocta. OOIuas MOCTaHOBKAa 3a4auyd yYCTOHYMBOCTH 110 A.M. JIsanyHOBY.

Teopema A.M. JlamyHoBa 00 YCTONYMBOCTH ABMKEHHUS. YCIOBHS YCTOHYHBOCTH JIMHEMHBIX
CHCTEM aBTOMaTH4ecKoro ynpasienus (CAY).

77. Kpurepuu ycTOHYMBOCTH JIMHEHHBIX CUCTEM aBTOMATHYECKOTO YIIPABJIEHHS.
AnreOpan4eckye M 4YacCTOTHBIC KPUTEPUHM YCTOHYHBOCTH. KopueBoii kputepuil, Kpurepwuii
Crogonsl, kputepuit MuxaiisioBa, kpurepuii Haiikpucra, norapiabMudeckuil KpUTEPUIL.

78. Iloka3aTenu Ka4ecTBa peryaupOBaHHs.
IIpsimMBIe 1 KOCBEHHBIE TTOKA3aTeN KA4ECTBA PEryIMPOBAHHs. BpeMst perymuposanus,

IIEPEPETYIUPOBAHHE, KOJIEOATEIBHOCTD, CTEIIEHD YCTOMYMBOCTH, CTEIICHD KOJIEOATEILHOCH.
CBsI3b IPAMBIX M KOCBEHHBIX I10KA3aTeleH Ka4ecTBa.

79. Koppekuus u CHHTE3 JIMHEHHBIX CHCTEM aBTOMATHYECKOTO YIIPABJICHHUS.
Tunosele 3akoHbI perynupoBanus. I1-, [TH-, I[IN]] - 3akoubl peryaupoBanus. [IpomeinuieHHBIE

-, IIA-, TINJ] - perymsaropsl. OnTUMaibHbIE HACTPONKH perynsatopoB. [IpuGnmxeHHBIE
METO/Ibl HACTPOEK PETYIISTOPOB.

80. HemuHelHbIE CUCTEMBI aBTOMATHYECKOTO YIIPaBJICHHUS.

OCHOBHbIC THUIBI HEJTMHEHHBIX CHCTEM M XapaKTEPUCTHK. Peseiinble cmcrembr. DazoBbie
IOpTpeThl HeNMUHEHHBIX CY BTOPOro mopsiaka.



81. AHanu3 HETWHEWHBIX CHCTEM aBTOMATHYCCKOIO YIIPaBJICHHUS.

[IpsiMble M nPUONIKCHHBIE METOMBI aHAJIM3a HEJIMHEHHBIX CHCTEM AaBTOMAaTUYECKOIO
ynpasiieHus. Meros ($a30Boil IJIOCKOCTH, METOJ] TOUEUHBIX NPeoOpa3oBaHUM, MPSIMON METOX
JIsanyHoBa, yactoTHbI MeToa [TonoBa, MeTo1 rapMOHMYECKOTO OajtaHca.

82. Koppekuus v CHHTE3 HETMHEHHBIX CHCTEM aBTOMATHYECKOIO yIIPaBJICHHS.

JInneiiHass KOppekuMs HEeIMHEHHBIX cucTteM. KomreHcanus HETWHEWHOW XapaKTePUCTHUKH.
Koppeknus aMrimuTyasl 1 4acTOTHI aBTOKoJIeOaHui. BubpannonHas JIMHeapu3anus pesieiHOTO
sneMeHTa. CKONb3SAMMIl pexxuM paOOThl HENUHEHHBIX CHCTeM. HenuHelHble CUCTEMBI ¢
[IEPEMEHHOM CTPYKTYPOU.

83. HMmynbCHBIE CHCTEMbI aBTOMATHYECKOTO YITPABJICHUS

[lonsTve 00 UWMIYJIBCHBIX CHCTEMax aBTOMATUYECKOrO yIpasieHus. VcciaemoBaHue
YCTOMYMBOCTH M KauyecTBa CHCTEM YIPABICHUS C aMIUTUTYIHO-UMIIYJIGCHON MOIYJISLIUEH.
UccnenoBanne 1MHaAMUKM LUQPOBBIX CHCTEM aBTOMATHYECKOrO yIpaBiieHus. MccienoBanue
CUCTEM C IIUPOTHO-UMITYJIbCHOM U C YaCTOTHO-UMITYJIbCHOW MOTYJISILIACH.

84. Tunmsanus, yHuduKaLus ¥ arperaTupoBaHue TEXHUYECKUX CPE/CTB.

OcHoBHbIe moHATHA M onpeaeneHus. [Ipunuunsl trunusanun KTC (mpo6aeMHON opueHTanuH,
CHCTEMHOW OPHUEHTALUUH, OOBEKTHOW OPHMEHTALMH, NPUHLMUI BaoxeHUs1). COCTaBHbIE YaCTH
nponecca TUNU3ALMHM, BBIACICHHE IPU3HAKOB TUIH3ALMU. THUIOBBICE KOHCTPYKLUMU H
yHuuuuposannbsle curHansl I'CII. Arperaribie kommutekcel I'CII. IepedncianTb OCHOBHBIC
arperatHeie KoMmIulekehl (AK). Jlath xapakrtepuctuky komiuiekcoB MuxJIAT, Kackan-2,
ACOT, ACBT, «Crapt», ACHK.

85. Iloctpoenue, KnaccubuKamys 1 IPUHLKI ACHCTBHS M aBTOMATHYECKHX PETYIISTOPOB.
OcHoBHasl 3a1a4a PETYJIATOPA U CBSI3b €I0 C COCTOSHUEM 00BEKTA PEryIUPOBAHHMS. Perymstopsl
JAE€TCPMUHUPOBAHHBIC U C HACTPOMKON — 3KCTPEMAJbHBIC U aJallTUBHbIE. XapaKTep COCTOSHHS
UX [1apaMETPOB B IIPOLECCE PEryIUPOBAHMSI.

86. JIMHEHHBIC PeryIsTOpEI.

Kinaccupuranus nvHEHHBIX peryasiTopoB. J[MHAMMYECKHE XapaKTePHCTHKH PETYJISITOPOB C
Pa3IMYHBIMU 3aKOHAMH PETYNUpOBaHus. [lepexoHble XapaKTePUCTUKH TUHENHBIX HIeaTbHBIX
PeryJsATOpOB, XapaKTEPHbIC JOCTOMHCTBA U HEAOCTATKU KaXKIOT0 U3 PETy/ISTOPOB.

87. PenelHEIC peryasaTopsl.
Knaccupukanuss  perynstopos, — craTMdeckMe M JMHAMHYECKHE  XapAKTEPHCTHKH
ABYXTIO3UIHOHHBIX ¥ TPEXNO3ULHOHHBIX PETYIATOPOB. Peryisitopsl nocrosunoii ckopoctu (P,

- PEryJIATOpBI), AMHAMUKA UX PAGOTHI. PeryiasTopsbl ¢ mepeMeHHON CTPYKTYpOH, CTPYKTypHas
cXeMma, 00JIaCTH IIPUMEHEHHSI.

88. MMnynbCHBIC PEryISTOPEL.

Onpenenenne perynsrtopa. Bumsl Moaymsinun. [IpeMMyIiecTBo UMITYIbCHBIX PETYISTOPOB IO
CPaBHEHHIO C HEMPEPBIBHLIMH.

89. Iludpossie peryasaropsl.
Onpepenenne  perymsitopa, — JOCTOMHCTBO — MMITYJIBCHOTO perymsatopa.  CylmHOCTB
MaTEMaTHYECKOro MpeoOpa3oBaHMs Il BOCIPOU3BEAECHHS PETYIHPYIONIMX BO3ICHCTBHI B



uuppoBoi (Gopme. 3aKOHBI pPerynupoBaHusi MU(POBBIX peryiasTopos. CTPYKTypHas cXxema
HU(PPOBOro peryysTopa.

90. DOxcTpeMalibHBIC PETYJISATOPEL.

DYHKIMOHAILHOE ONPENEIEHUE 3KCTPEMAIIBHBIX PETYISTOPOB. DKCTPEMAIBHBIN PETYISATOP C
3alIOMUHAaHUEM OJKCTpeMyMma (CTPYKTypHas cXeMa M JuarpaMma paboTel PeEryiasTopa).
[laroBwlii 3KCTpeMaNbHEIN PEryISTOP (CTPYKTYpHAs CXeMa U AuarpaMma paboThl pEryJsTopa).
91. ApmanTuBHBIC PETYIISITOPBHI.

Omnpenenenve Ttunma perynsropa. Camonacrpamsaromascs cuctema (CHC) peanmsyercs c
IIPUMEHEHHUEM BEIYUCIUTEIBHBIX YCTPOcTB. [IpuHIum paboTsl.

CrpykTypHbie cxembl 6ecrionckoBbix CHC 10 OTKIOHEHUIO M 110 BO3MYILEHHIO.

92. TlapameTpbl HACTPOHKM HPOMBILUICHHBIX PErYIISTOPOB M METOAbI (POPMHPOBAHMUS 3aKOHOB

peryaupoBaHus.
ITapamerpsl HacTpolikn npomeinIeHHBIX peryisitopos (K,, Ky, T,, T,), uX MaTemaTHyeckoe
BoIpaxkeHne. ['papuk paborer IIJI — perymsitopa. Meroasl (OpPMHPOBAaHUS 3aKOHOB

peTyIHpoBanus (CTPYKTYPHBIE CXEMBI peallM3allii 3aKOHOB peryampoBaHus). IlepegaTounsie
yHKUMH yCTPOHCTB 0OPATHOM CBSI3H [UIsl peaIn3allii 3aKOHOB PEryIUPOBAHHS.

93. TIMK perynupyromiero tuna PeMUKOHTHIL.

Perymupyromme IIMK (ux Hasnadenue, ¢usuueckas CTPyKTypa, (YHKLHOHAIbHBIE
BO3MOXHOCTH).

94. TIMK noruueckoro tumna JIOMUKOHTEL.

YCTPOMCTBO M NPHHUMII JCHCTBUS JOTHYECKOro KOHTpo/UIepa THia JIOMUKOHT (HasHAYeHHe,
(usnyeckas CTpyKTypa, GyHKUHOHANIBHBIE BO3MOKHOCTH).

95. Ilporpammupyemsie gorudeckue kontposteps! (ITJIK) kak ocHoBa pacrpeneneHHbIX
ACVYTIL

OcHoBHbIE (DYHKIMOHAJIBHBIE BO3MOKHOCTH TIPOMBIIUICHHBIX komnerorepoB u [IJIK B

pacnpeneneHHbix ACYTIL. Omeir ucnons3oBanus [IJIK u [IK Ha orTeuecTReHHBIX U

3apyOCKHBIX NMPEANPUATHAX U OLIEHKA BO3MOKHOCTEH BapHAHTOB pacrnpenenennbix ACYTII ¢
npumenenuem [JIK u I1K.

96. TexHONOrMYECKUE MPOLECCH M 0G0PYI0BAHNE GYPEHHS CKBAKHH.
Obume cenenns, crocoOsl Gypenus u KnaccHbUKALUS CKBAKMH IUIS 1OOBINH He(TU | Tasa.

Obopynosanue s 6ypenust CKkBaxuH. KOHTPOIBHO-H3MEPHTEIbHBIE IpUOOpBI U aBTOMATHKA
B OypeHuH.

97. TexHOJIOTUYECKHE POLECCH M 000PYI0BAHIE SKCIUIYATALMH CKBAYKHH.
Cranun paspabotku MectoposxkaeHus. Crocobbl SKCILTyaTanm HE(TSAHBIX U Ta30BBIX CKBAKUH.
DOHTAHHBIH, ra3MM(THEIA 1 HACOCHBI CIIOCO6 SKCITyaTaLHH. OO0opya0BaHUS ¥ UHCTPYMEHTBI

PH SKCIUlyaTallM¥ CKBAXKHH. 3allOpHas apMaTypa, HaCOCHOE 00OpyIOBaHMe, MaHH(OIbL
(DOHTAHHBIX CKBa)KMH, CTAHKH Ka4ajKu.

98. TexHOMOTHYECKHE IPOLECCH B 000PYI0BAHNE IOATOTOBKH He(TH U rasa.
Cucremsl cOopa n moarotoBku Hedru u rasa. Ioustus YKIIH u YKIIT. O6e3BoxuBanye u
crabummsanmst Hedru. OUMCTKA M OCYIIKa ra3a. ABTOMATHUECKUH yaeT IPOAYKIHUU CKBAYKHH.



99.TexHonoru4eckue Mpouecchl H 000PyOBaHNUE TPAHCIIOPTUPOBAHUE M XPAHEHHE HEPTH U
rasa.

IIpomeiciioBeie TpyOonpoBoasl. HedrsiHbie pesepByapbl. Llean u mpenmymecTsa MOA3EMHOTO

XpaHeHHs rasa. TexHomoruueckas cxema oToopa 1 3aKadyku rasa B XpaHWIUILE. XpaHeHUE ra3a

B HCTOUICHHBIX WM  YaCTUYHO  BbIPAaOOTAHHBIX Ta30BBIX M  T'a30KOHIEHCATHBIX

MECTOPOXKICHUSX.

100. TexHon0OrHUeCcKue NMpoLECCH ¥ 060PYyaOBaHUE epepaboTKu HeTH U raza
TexHosnornyeckne mnpoueccel u 00OPYIOBaHHE INEPBMYHOM IepepaboTKM HedTH M Ta3oB.
Teopernyeckne OocHOBBI mpoleCCOB meperoHkn HehTH U ra3os. KojoHHOe, TIIIOOOMEHHOE
000Opy/I0BaHHE, TEXHOJNOTMYECKHE [€YH, pE3epByaphl U EMKOCTHOE 00OpyIOBaHHE,
BaKyyMCO3/alOIlMEe CHUCTEMbl M 00OpyHOBaHUE. TEXHOJIOTMsS ¥ OCHOBBI YIPABIICHUS
IpoueccaMl  TEPMHUYECKOrO  KpPEeKHMHra,  BHCOpekuHra, mmponusa.  OGopynoBaHHe
KaTAIMTUYECKUX TIPOLIECCOB IEPepadOTKU HEPTSHOrO ChIpbsS. TEXHOJOTHMS U OCHOBEI
YUPABJICHUs IPOLECCAMH  KAaTaJIUTHYECKOr0 KpekuHra wu pudopmunra. OcobeHHOCTH
KOHCTPYKLUH TEXHOJIOIMIECKOro 000py10BaHHs I'HAPOKATAIMTHIECKUX POLIECCOB.
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