JlaGoparopnasi pa6ora Ne 1 (1o treme 3).

HccnenoBanne xapakTepuCTUK TUINOBBIX 3BEHbEB
¢ ucnoab3oBanueM nporpammsol «MBTY»
(ITponomkuTeILHOCTh PaObOTHI — 2 Yaca)
Jlist BbITIONIHEHUST J1a0OpaTOpHOUW pabOThl MOTpeOyeTcs MPOrpaMMHBIM
komruiekc [IK MBTY, koTopslii BBl MOXKETE OThICKAaTh B MIHTEpHETE MO ajapecy:

mvtu.power.omstu.ru u cxauars a7 paGoThI HE TONBKO B 9TOM CEMECTPE,
HO U B MOCTEAYIONIUX.
ean padoThI:
— Tlony4uth cBeACHHS O BO3MOXHOCTAX mporpammHuoro kominiekca (1K)
MBTY u npuoGpectu onpeenieHHbIe HaBbIKK pa0OThI C HUM,

- 03HAKOMUTHCS c aMILTUTYAHO-(a30BbIMU YaCTOTHBIMH
xapakrepuctukamu  (ADUX), sorapuMUYECKUMU  YaCTOTHBIMHU
xapakrepuctukamMu (JIYX) w mepexomHbIMU (DYHKIUAMH THITOBBIX
3BEHBEB,

— U3Y4YUTh CIOCOOBI OMpPENENICHUs MapaMETPOB TUIIOBBIX 3BEHBEB IO UX
BPEMEHHBIM M YaCTOTHBIM XapaKTEPUCTUKAM;

— COCTaBUTH MPEACTABICHUE O JUHAMUYECKUX MOKA3aTeNlsaX peryiupoBa-
HUS U J1aTh UM OLIEHKY 10 AKCIIEPUMEHTAJIbHBIM JIaHHBIM.

KpaTKne TCOPETHYECCKUC CBCACHU.

B Texnudeckux cucremax ymnpaBlICHUS TPUCYTCTBYIOT JIEMEHTHI pa3Jiny-
HOM (u3MYecKOl MPUPOABI, KOHCTPYKIMM, MOITHOCTH. OMNHUCHIBAIOTCS OHH
OMHAKOBBIMH AU PepeHIMaNbHBIMU  YPABHEHUAMH, T.€. MPEJCTABISIIOTCA
OMHMMH M TEMH K€ Maremarnueckumu wmonensmu.  Ilpoctelinnyio
MaTE€MaTUYECKyl0 MOJEIb 3JEMEHTA YIpPaBJICHHUS MPUHATO HA3bIBaTh 3BEHOM.
3BeHO mpencraBiseTcs B (opMmMe MepelaToyHor (PYHKUWU, ONpeneseMoit
OTHOIIICHUEM W300Pa’KeHWil BBIXOIHON BeIMUWMHBI X(S) K BXOJHOW BEIUYHHE
G(S) nmpu HYJIEBBIX HAYAIBHBIX YCIOBHUSIX

X(s)
W(s) = ——., 1)
G(s)
rae S = a + jow — KOMIUIEKCHAsI He3aBHCHUMasl TIEPEMCHHAS.

[lepenarounast GpyHKIMS MO3BOJIIET AaHATU3UPOBATH MOBEIACHUE AIIEMEHTA
KaK B JMUHAMUKE, TaK U B CTATUKE.

Mertonsl aHanm3a M CUHTE3a CHCTEM aBTOMATHYECKOTO YIIPaBICHUS
0a3upyroTcss JIMOO0 Ha YaCTOTHBIX, JIMOO Ha BPEMEHHBIX XapaKTEPUCTHKAX.
HaulOonbiiee mnpuMeHEHHE MOAYYWIM  AMIUIMTYIHO(}A30BbIE  YacCTOTHbBIE
xapakrepuctukn (ADUX), morapudmuUecKrue aMIUTUTYIHbIE YaCTOTHBIC
xapaktepuctukn  (JIAUX) u  jorapupmudeckne  (pa3zodacTOTHHIC
xapakrepuctuku (JIOYX).



AMIUTUTYTHO-(a30BYI0 YaCTOTHYIO XapakTepucTUuKy (puc.l) MoXHO Io-
JY4YUTh U3 mepenaTodnoil pynkmuu (1), MoNoXKUB S = jw W NPHUIAB CUMBOIY @
CMBICJI KPYTOBOM 4acTOTHI. B 3TOM cilydae mojydaercsi 4acTOTHAs IepeIaToaHast
bynkus W(jw), mpeacTaBisonas KOMILIEKCHYIO (YHKIIHIO 9acTOTHI . Anre0-
panudeckas popma 3amucu W(jw):

W(w) = U(w) + jV(w), )
riae U(w) — netictButenbHast, a V(w) — MHUMas 4aCTOTHBIC XapaKTEPUCTUKH,
MO3BOJISICT B JICKAPTOBBIX ~ KOOPAWHATAX  KOMIUICGKCHOM  IUIOCKOCTH  C
ropu3oHTajdbHON ochio U(w) u BepTrkambHoOi ockio V(w) moctpoutsh AOUX kak
napaMeTpuuecKyd 3a/laHHYI0 (YHKIMIO, HE3aBUCUMOW MEPEMEHON KOTOPOi
sBJIsIeTCs yactora @ (puc.l).
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Ecin Ha BXOm JMHEWHOTro 3yieMeHTa (WM CHUCTEMBI) IMOJaTh TapMOHH-
yeckuit curHan g(t) = OmSin(wit + ¢,), T Onm — aMIUIMTyAa BXOIHOTO
BO3JICUCTBHSA, ®j — HEKOTOpoe (UKCHPOBAHHOEC 3HAYCHHE YaCTOTHI, (o—

HavyaJIbHBIN (Pa30BBIN CABUT, TO MOCIE MPOXOXKICHHUS 3TOTO CUTHAJIa YEPE3 HETrO
peryaupyemas koopauHaTa X(t) OymeT mpeicTaBisTh T'ApPMOHUYCCKUN CHUTHAI
TOM »€ YacTOThl, HO C U3MEHEHHON aMIUIMTYIOW X; M JOMOJHUTEIbHBIM
(ha30BBIM CABUTOM ().

X(t) = xmsin(wit + @o + Peos) = G K(wi)-sin(wit + o + pcas). ©)

N3MmeHeHne aMIuIUTY/Ibl Ha KaXXA0U (PUKCUPOBAHHON YaCTOTE i MPUHSITO
olleHUBaTh Ko3(duimenrom mnepenaun K(wi)(ompenenseTcss OTHONICHHEM aM-
IUTHTYIBI BBIXOJHOTO CHTHAIA JIEMEHTA K aMIUIMTY/IC Ha €ro BXOJIC):

Xm Om K (@)

— = — = K{w)). (4)

On |@i=const g

N3menenue (a3pl NPUHITO XapaKTEPU30BaTh Pa3HOCTHIO (a3 BHIXOJHOTO
¥ BXOJTHOT'O CUTHAJIOB(()a30BBIM CIIBUTOM):

(Dcde(wi) = (CO,t + ®o + (0006) - (C!),t + (00)'



JIJist KaKIoW 9acTOTBI aMIUTUTYNa W (a30BbIH CABUT BBIXOMHOTO CHUTHaja
OynyT umeTh cBou 3HaueHus. ADUX Hecer uHdpopmanuio o kodhPuiueHrte
nepenadn K(wi) (B Buze JMHBI BekTopa |K(wi)| ) 1 Ga3oBOM CABUTE ¢ y6(®i) B
BUJIC yIJIa MEXKIY TOJOKUTEIHHBIM HAaIpPaBICHUEM JCUCTBUTEIBHOW OCH H
BekTopoM K(wj) puc.l.

Takum o0OpazoMm, 3TH JABe QYHKIUU dYacTOThl [K(wi) u  @eos(wi)]
XapaKTEPU3YIOT MepPeaaroliue CBOMCTBA AIIEMEHTA UIIA CUCTEMBI.

ADYX pa3oMKHYTOM CUCTEMBI ellle Ha3bIBatoT rogorpadom HalikBucra, a
ADYX 3aMKHYTON — UIMEHYIOT rofgorpagom Muxainosa.

YacTory, Ha KOTOpOll KOX(P(DUIIMEHT TMepenay paBeH eauHuLe (B
nenubenax paseH 0), Ha3BIBAIOT YACTOTOI cpe3a — @, TO ecTb K(w,,) = 1.

YacToty, Ha KoTOpOo# (ha3oBbeIl caBur gocturaet —180°, OymeMm Ha3bIBaTh
HHBEPCHOI— @, TO €CTh Q.y5(w,) = —180°.

JlpyruM BUIOM 9aCTOTHBIX XapaKTEPHUCTHUK SABISIOTCS JIOTapu(DMUUECKHE
qacTOTHbIC Xapaktepuctuku (JIUX), oObequHSIONME JIOTapUPMUICCKYFO
aMIUTATYIHYI0 4YacToTHYI0 xapaktepuctuky (JIAUX) L = 20lg K(lgwi), nb u

jorapudmudeckyio $pazodactoTHyro XapakTepucTUKy(JIOUX) — ¢.os(Igw;),rpan.
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HeobxomuMo 3aMeTWTh, YTO TPHU MOCTPOCHUU JIOTAPHUPMUISCKHUX
aMILTUTYIHO-4YaCTOTHON U ()a30-4aCTOTHOM XapaKTEPUCTUK IO OCH abcuuce
OTKJIQJIBIBAIOT YaCTOTY B Jiorapudmudeckom macmrade — Igw, puc.2.

OpHako, Kak MPaBUIIO, OKOJIO ATUX OTMETOK YKa3bIBaIOT JCHCTBUTEINb-
HOE 3HAYCHHE 4acTOThI . OTPE30K 4acTOT, COOTBETCTBYIONTUN N3MEHEHHIO Yac-
tothl B 10 pa3, Ha3piBacTCs Aekamoii. [Tockonbky Ig 0 — — o0, T0 OCh OpaMHAT,
0GBIYHO IPOBOAT YEPe3 TOUKY OCH aGCIICe, COOTBETCTRYyomy0 o = 1¢7 (Igl =
= 0) m Ha Hel OTKJIAABIBAIOT 3HAYCHHS JIOTAPU(PMHUUCCKON aMILTUTYIHO-
yactoTHOM xapakrepuctuku (JIAUX) B gemmbenax (1b) B paBHOMEpHOM
Macmtabe. Hanbomnee mpocto ctpostcs acumnroruueckue JIAUX, kotopeie st

OOJBIIMHCTBA THIIOBBIX 3BEHHBEB COCTOST M3 ABYX IIPsAMBIX, CTBIKYCMbBIX Ha



YacTOTEe COMPSIKEHUS — Wconp — LT, Tae T MOCTOSTHHAS BPEMEHU HCCIIEIyeMOTO
3BEHA.

Jlorapupmuueckas QazoBas yacToTHass xapakrepuctuka (JIOUX) umeer
TaKymo e ochb adcuucc, uyto u JIAUX, a ock opuHAT OPOBOAAT B yAIOOHOM IS
CUMTBHIBAHUS MECTE M Ha HEH B paBHOMEPHOM MaciTade OTKJIAIBIBAIOT a3y B
rpagycax. YacTto ocu 00eux XapaKTEpUCTUK COBMEINIAIOT, YTOOBI OBLIO YIOOHO
COITOCTABIIATH H3MCHECHHUS (Pa3bl ¢ H3MCHCHHUSIMH aMILTUTY/IBI Ha OTHUX M TEX )K€
yacrorax (puc.2).

BpeMeHHON XapaKTEpUCTHKON 3JIEMEHTOB M CUCTEM AaBTOMATHYECKOTO
yIpaBJcHHs SABIsCTCS MepexoaHas (ynkmusi — h(t), npencrapisromas codoi
U3MEHEHHUE PEryJIMPyeMOM KOOPIUHATHI 3JieMeHTa (CHCTEMBI) MOCJIe MoJauyn Ha
HETO CIMHUYHOTO CTYIICHYATOTO BXOJHOT'O BO3ICHCTBHS

0, nput<0
gt) = 1(t) =
1, nput>0
IIPH HYJICBBIX HAYQIBHBIX YCIOBHUSIX.

[Tpu wm3BecTHOM mnepexomHou ¢GyHkuu h(t) peakius sMeMeHTa WU
cucteMbl Ha BxomHoe BoszzaeiictBue Q(f) = x1(t) omnpenensercs BeTUUHHOM
k-h(t), rme k — ko3P PUIHECHT.

3ana}me H MNOPAJAO0OK BBINNOJTHCHHUA paﬁoTbl

[TockobKy JUISI BCEX HCCICAYEeMBIX B pabOTe 3BCHBEB MPEICTOUT
nonyuuth h(t), To mocne orkpeiTus mporpamMmmbl «MBTVY» cosmaercs aiin
(MMeHyeTCsl TOJIb30BaTelIeM), B KOTOPOM COCTAaBJISICTCSI CXeMa MOJICTHPOBAHHMS
puc.3 1o mapaMerpam 3aJaHHOTO BapHaHTA.
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JIns  MOCTpoeHUs CXeMbl BOWAWTE B MNOAMEHIO «VICTOUHMKH» |
AKTUBH3UPYHUTE KHOMKY C CHMBOJIOM HWJICHTUYHBIM Omokam 1,5,....8 m
Ha3BAaHUEM «KOHCTAaHTa», IIEJIKHYB HAa HEW OIHMH pa3 JIEBOW KJIABHILEH MBIIIH.
(B manbHeleM, eciau He YTOUHSIETCS, KaKas KJIaBHIlIa MBIIITU HUCIOIb3YETCs, TO
10 YMOJTYAHUIO CUMTACTCS JieBas). B HEoOXoAMMBIX MecTax (aiyioBOro moJs,




YKa3bIBAEMBIX CTPEJIOYHBIM KYpCOPOM, pa3MeNIaloTcsi OJIOKH IIETYKOM MBIIIH.
JInst  pa3MelieHus KakJIOoro TMoao0HOro OJIOka CHOBa aKTHBU3ZHPYETCS
MUKTOTPAMMa KKOHCTaHTa».

JInsl yCTaHOBKM 3BEHBEB BOWJIUTE B MOJIMEHIO «J[MHaAMUYECKHUE», HAUJIUTE
MMAKTOTPAMMBI C COOTBETCTBYIOIIMMHU 3BEHbSIMH W IOCJIECIOBATEIBHO, AKTHUBH-
3UpYsl UX, pa3MECTUTE B HEOOXOAUMBIX MecTax (aisIoBOTO MOJIs.

brnoku «I'padukn» HaXoadTCs B MOAMEHIO «JlaHHBIE» W aHAJOTHYHBIM
PacCMOTPEHHBIM BBIIIE 00pa3oM pa3MmemarTcs B (QaiinoBoMm mnone. biok
«rpaduK» MOSBIAETCS C OIHUM 6XOOHbLM TOPTOM, HO MPU HEOOXOAMMOCTH HX
YUCIO MOXHO YyCTaHaBIMBATh cieAyronmM obOpa3zoMm. Ha nukrorpammy
«rpauKk» CTAaBUTCS CTPEJIOYHBIN Kypcop U MpPaBOW KJIaBUIIEH MBIIIU JAEIAeTCs
IIETYOK, BBINA/IaeT MEHIO 0JI0Ka, B KOTOPOM BbIOMpaeTcs: koManaa «CBoicTBa».
[Tocne mienyka Ha ATOM KOMAHAE MOSBISETCS IUAIOTOBOE OKHO «(CBOMCTBA
00BEKTOB», B KOTOPOM B CTPOKE «YHUCJIO BXOJOB» CIEAyeT YCTaHOBUTH
HEOOXOAMMYIO IM(PPY U HAXKaTh KHOIKY «\ Jla». BemonseHHOE COXPaHHUTb.

Jlanee B COOTBETCTBUU CO CXEMOW PHUC. 3 MPOBOAAT JIMHHUH CBs3U. Jlyis
YVOPOILEHHUS] PUCOBAHUS U ACTETUYHOCTU CTPYKTYPHOH CXEMBbI 1EJIeCcO00pa3HO
BKJIFOUUTH OIIUIO CemKa, AJIsl YETO MTOMECTUTE KypCcOp Ha KHONKY CTHJIM30BaH-
HYI0 B ()OpME CETKU Ha JIONMOJHUTEIIbHOW MaHEd UHCTPYMEHTOB U IICIKHUTE
MbIlIbl0. Bece mone Qaiina npeactaBUTCS yCESHHBIM TOYKAMH, YTO IMO3BOJIAT
AKKypaTHO MPOBOJIUTH JTUHUU CBA3U.

brnok 1 renepupyer ympasisioiiee BozuaeiicTBue. IloctaBuB Kypcop Ha
6bIX00HOU TOPT (CHMMBOJ > C MpaBOl CTOPOHBI) OjoKa 1, caenmalTe IIETIOK
MBIIIBIO, MOABUTCS 3HAYOK «KPYKOK C MHEPEKPECTHEM», Aajee  MPOTSIHUTE
JIMHHIO CBS3H JI0 6X00H020 TIOpTa (CHMBOJ > C JICBOW CTOPOHBI) HEOOXOIUMOTO
o cxeme Osoka. CHOBa cjenaiiTe MeTYOK MBIIIbI0 U Ha BXoze OJI0Ka MOSABUTCS
TUNUYHAS CTPEJIKA, CBUJECTENIBCTBYIONIAS, YTO CBA3b YCTAHOBJIIEHA, KPYKOK C
MEPEKPECTUEM» TTPOMAJIET.

Ecau B mpouiecce dhopmupoBaHusi cBsi3M TpeOyeTcs caenarh MOBOPOT, TO
JOCTATOYHO IMICIKHYTh MBIIIBIO U 1aJie€ TAHYTh JIMHUIO B HOBOM HalpaBJICHUU.

JIist IpepbIBaHUsS JIMHUK CBS3U HAKMUTE KiaBuiry «Shift» u, He otmyckast
ee, CAeNalTe MEeTYOK MBIIIbIO: JUHUA 00opBeTcs. [Ipyn HE0OXOAUMOCTH JTMHUIO
CBSI3M MOXHO YyHaJIuTh, CHayajia BBIJCIHUB €€ IICIYKOM Ha JIMHUHW, a 3aTeM
U3BATH C TIOMOIIBIO KOMaHIHON KHOMKHU «Bripe3aTh» (MUKTOrpaMMa HOKHHMIIBI).
CymectByeT W Jpyrod cmocoO yaajieHHs, B COOTBETCTBUM C KOTOPBIM
CTPEJIOYHBIA KYpCOp CTaBUTCS HA JIMHUIO W HAXXUMAETCA IpaBas KJIaBHINA
MbIIIA. [locme 3TOro mosBISETCA BBIMAAAIONIEE MEHIO KOMaH]I, CPEAU KOTOPBIX
BBIOMpAETCs HYXHas KOMaH/Ia.

B cooTtBercTBUM cO cxemol puc.3 OT JWHWHM CHWTHAja BXOAHOTO BO3-
JNEUCTBUS MPUXOAUTCS AEeiaTh OTBETBICHUSA. C 3TOM LENbI0 MOCTAaBBTE KypCOp
Ha JIMHUIO CBsA3U (IPEIIOYTHTEIBHES Ha YTOJl [IOBOPOTA JIMHUK CBSI3H), HAKMHUTE
knauiry «Ctrl» u, He oTmyckas ee, cenanTe MEeT40K MBIIIBIO: TIOSBUTCS TOYKA.
OTmycTUB  KJIABUIIM, BEAUTE JIMHUIO JO CIEayronero OJoka W T.J.
BrimmonHeHHOE COXpaHUTh.



Crneayromuii 1mar K MOJICITUPOBAHHUIO 3aKIFOYACTCS B yCTAHOBJICHUU
apamMeTpoB HCCIAEAYEMO CTPYKTypHOU cxembl. [Ipomemypa st Bcex OJIOKOB
MPaKTUYECKA OJHA ® Ta OJKe. CTPEIOYHBIA Kypcop CTaBHUTCS Ha
COOTBETCTBYIOIIMI OJOK © Je’aeTcs JABOWHOW IIENYOK, OTKPBIBAETCS
MAJoTOBOE€ OKHO OJIOKa ¢ aKTWBHOW 3akmankoil «llapameTpsr», TIae B
COOTBETCTBYIOIIUX CTPOKaX YCTAHABIMBAIOTCS HEOOXOAMMBIC MapamMeTphl B
COOTBETCTBHHM C IOJYYCHHBIM BapHaHTOM 3anaHus. (DTo ke JUaorOBOE OKHO
MOXXHO OTKPBITh IIETYKOM IPABON KJIABUINU MBIIIA M 3aTEM MIEITYKOM Ha
koMaHzie «CBOMCTBa»). YCTaHOBKa MapaMETPOB B BHJE JCCITHYHBIX JIpoOei
npousBonutcs uepe3 ToUKy(!), a He uepes 3amsaryro. [Iporenypa 3akaHIMBaCTCS
HaXATHEM KHOIKH «\ a».

[lepen TeM Kak 3amyCTUTH 3a/ady Ha pelIeHHe HEOOXOTUMO YCTAaHOBUTH
mapaMmeTphl pacuera, IS 4Yero Ha kiaBuarype Haxvmure kmasumy F10. B
MOSIBUBIIEMCSI JIMAJIOTOBOM OKHE € AaKTHUBHOM 3akiagkoil «(OCHOBHBbIE»
YCTaHOBUTE: METOJ] HHTETPUPOBAHUS «ATAaNITUBHBIN 1»; BpeMsi HHTETpUPOBaHUS
Ha HadasbHOM dTarne 10 cexyHn (B JajbHEHIIEM NPU aHAIN3E MOTYYCHHBIX
PE3YABTATOB MOJICTUPOBAHUS BpEeMsI HHTCTPUPOBAHUS MOXKET OBITh U3MEHEHO B
OOJIBIITYIO WIJTH MEHBIIIYIO CTOPOHY); MUHUMAaJIbHBIN mar uHTerpupoBanus 0.001
(c); makcumanbHbIM mar wHTerpupoBanus 0.1 (c); mar BeIBoga pe3y/IbTaToOB
0.001 (c); Tourocts 0.001, 3aBepIunB mpoLEaYpy HAXKATHeM KHOMKH «\ [[a».

B crpyktypHO#i cxeme puc.3 umeroTcs Omoku ¢ HOMepamu 5,6,7,8,
KOTOpBIE CIIYyXaT I 3afaHus JOIyCTUMOTO OTKJIOHEHHUS PeryIupyeMoiu
BeIMYMHBI B MPOIEHTAX OT € yCTaHOBHBIIETOoCcs 3HaueHus. Jlis
anepuoanueckoro 3BeHa (0j0k 2) ycraHaBmmBaeM jomyck 5%h(c0), s
uHepuroHHO-TuddepeHupyro-mero 3BeHa (omok 3) — 5%h(0), s
kojcOarenpHoro 3eHa (Omox 4) — +10%h(w). Bce BemuyuHBI TOIYCKOB
OTKJIQJIBIBAIOTCS OT 3HAYCHHUU TMepeXOmaHbIX (yHKImA h(co), wimmocTpamms
KOTOPBIX MPUBOIUTCA Ha puc.4,a, 0, B. Pacuer mpenenbHbIX YHCIOBBIX BETUYHH
TIEPEXOTHBIX ¢yakmuii  h(o) wm h(0) mnpomwsBoautcss Ha OCHOBaHUH
COOTBETCTBEHHO TEOPEM O KOHEYHOM M HA4YaJhbHOM 3HAUCHHUSX OpUTHHAIA TIO
napamMeTpaMm BapuaHTa 3ananus. He 3ao0vieaiime coxpanamov 6blnOJIHEHHbIE
pabomut.

Tenepp MOXHO NEPEUTH K MPOLECCY pacyera, WHUIUMHAPOBAB B MEHIO
pexum «MogenmupoBaHue». B BeImagaronem crmucke KoMaH [ BBIOpaTh «Pacuer»
— (Ctrl+F9).

PesynmbTarsl pacdera MOKHO YBHIETh, aKTHBU3UPOBAB JKEJIaeMbIil TpaduK,
JTBOMHBIM IMETYKOM Ha ero mukTtorpamme. [losBisieTcss OKHO C Ha3BaHHEM
I'paduk, B KOTOpOM u300paxaroTcsi MOCTymawnme B rpaduueckuili OJIOK
CUTHAJIBI. J[71 pemakTUpoBaHHUS TONYYCHHBIX PpE3yIBTaTOB IEPEMECTHTE
CTPETIOYHBIN KypcOp MPUMEPHO B IICHTP OKHA W IMICIKHUTE MPAaBON KIIABHIIICH
Mbimi. [losBUTCS MEHIO KOMaH, Cpeau KOTOPHIX HaWOONBIMUN HHTEpEeC
npencrapisier «CporctBa». [locime miearyka Ha  3TOM KOMaHJIE MOSBIISIETCS
nuainoropoe OkHO «Hactpoiika». IlomecTuB Kypcop B mojie «3arojioBOK»,
3anuchiBae€Te Ha3BaHue rpaduka, Hampumep, Ilepexomnas  PyHKus



ariepuoArueckoro 3BeHa — Ny(f) W KHONKaMH, pacmoONOKEHHBIMH BBIIIE,
OpUEHTHpYeTe HaaAmuch (M0 JIEBOMY Kparo, IO IICHTPY, MO MPaBOMY Kparo).
bykBennsie cumBoibl (F = ) , PacCIOJIOKEHHBIC PSJIOM, MMO3BOJISIOT BBHIOPATH
mpudT 3aronoBka. B oxomike mox HazBaHueMm «I'paduku» MOXKHO YCTAaHOBUTH
IIBET U THUII JIMHUM, 1IBET U TUI JUHUM (POHOBOM CETKH, 1BET (oHa IpadUKOB.
Jlnst aTux nener ciayxar kHonku V M 1BeTHas KHomka. [lomecTuB Kypcop Ha
IBETHYIO KHOMKY, IICJIKHUTE MBIIIbI0O M TOSBUTCS IBETHOM KBajapar. Ha
BBEIOPAHHOM IIBETE NIECIKHUTE MBIINIBI0 U HAa HEeM TosiBATCA OykBbI FG — 370
OyZmeT UBEeT JUHUM Tpaduka, 3aTeM OpaBOd KIABUIIEH MBIIIM IIEJIKHUTE Ha

BBIOpaHHOM LiBeTe (poHA rpaduka ¥ B KBAJPATHKE ITOTO I[BETA MOSBATCS OYKBBI
BG.
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[Toocam X nY YCTaHaBJIMBAXOT MAaKCUMAJIbHBIC © MUHHUMAJIbHBIC 3HAYC-



HUS apryMeHTa W (QYHKIUM U YUCIO JIEJICHUW C I1EIbI0 HAWUJIY4Ilero
BOCIIPUATHUSL PE3yIbTaTOB. APryMEHTOM, OTKJIaJbIBAEMBIM MO OCU X, SIBISIETCS
BpeMs. [lorToMy Bpemsi mpoTeKkaHus Mpolecca BHIOUPAIOT U3 COOOpakeHus, 4To
rOpU-30HTAJIBHBIA ~ Y4aCTOK  (PYHKIMH, COOTBETCTBYIOIIMN €€ KOHEUYHOMY
cocrostHuio h(o0), He TOIDKEeH 3aHMUMaTh Oonee 1— 2-X CeKyHI.

B nmxHen yactu okHa «HacTpoiika» nmog ocbto X UMEETCsl OKOIIKO C Hall-
NUChIO «MeTKa», B KOTOPOM CITpaBa CTABUTCA CUMBOJ BpeMeHH — i, C. B Takom
e OKOIIIKE MoJ] OChi0 Y BMecTo clioBa «[lepemMenHas» cieBa yKa3blBalOTCS CUM-
BOJIBI. BXOmHOTo BozaewcTBus — ((t) m BeIxomHoi koopmuHaThl — X(t). Ilo
OKOHYAHHH PEIAKTHPOBAHMS HAXHUMAeTCi KHoOmKa «\ Jla» M ImpoBepsercs
pe3yabTar.

Ecnu rpaduku ynoBneTBopstOT TpeOOBaHUAM, TO Ta€TCs KOMaHAa Ha
coxpaHeHue. B mpoTuBHOM cilydae IpOAOJIKUTh PEJAKTUPOBAHHUE.

[lepexonnble  QYHKIUMU BCEX MHCCIEIOBAHHBIX 3BEHBEB  CIEAYET
pacrieyaratb W 3aTteM Ha rpadukax BBIIOJIHUTH HEOOXOAMMbBIE MOCTPOCHUS U
pacyeThl, 0 KOTOPBIX OyJeT cka3zaHo B pazneie «O0paboTka pe3ylIbTaTOB».

[epelinemM K MOJIYYCHHUIO YaCTOTHBIX XapaKTepUCTUK 3BeHbeB (ADUX mn
JIUX), cocTaBUB cXeMy IO 00pas3ily, MpuBeACHHOMY Ha puc.5. Ha Bxon Bcex
—Exog — B0 anepmog,

siti ot Kansin{et+4,)
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3BCHBEB IOAAETCS €IUHUYHOE TapMOHHYECKOe BozaeicTBHe:SIN ot. Jlemaercs
3TO B cienytomiem nopsnake. Haitnure B MeHro 3aknanky «CyOCTpyKTyphI» H
IIETYKOM MBIIIM MHUIAAIU3UPYUTE KaTajor TUIOBBIX OJiokoB. Illemuxkom Ha
MUKTOrpamMMe  |—»\/ aKTUBH3UpPYITE OJIOK «B maMsTh» U 3aTeM IIeITYKOM
MOCTaBbTE B MECTE, IJIe HAXOAUTCA Haanuch Bxon. B cxeMHOM OkHE MOSBUTCS
ook «B mamsate» ¢ umedem Y1(Y2, u T.1.). s npucBoeHUs 3TOMY OJIOKY
MMEHHM HAJ0 Ha €ro KOHTYpE IBOMHBIM IIETYKOM MBIIIK OTKPBITH OKHO «B
namMsITh», TJI€ B CTPOKE «UMs NEpEeMEeHHOW» Hanucarh Bxop. [lanee MOxxHO AaTh
Ha3BaHUE ATOMY BXONY, JUIsl YETO IIEIKHUTE NPABOW KIIABUIIEH MBIIIN B KOHTYpE
0JI0Ka, MOSIBUTCS CIIUCOK KOMaH/I, U3 KOTOPOTO MIETYKOM BhIOpaTh «CBOMCTBAY.

Otkpoercst okHO «CBoiicTBa OOBEKTOB», B KOTOPOM BBIOpaTh 3akiajKy
«O0mue» U B paMKe «3aroJIoBOK» BBIOpaHHBIM MpudTOM Hamucarh SiN ot u
3aKOHYNTh HaxarneM KHomku «\ Jla». Temepb NHHHIO CBSI3H OT BXOZHOTO
BO3JICUCTBUSL COEOUHUTH ¢ Onokom Bxop. IlocTtaBuB Kypcop Ha JUHUIO TpH




Hakatoil knasuine «Ctrl» menkHeM MbIbio, mosBUTCS Touka (kimaBumry «Ctri»
MOJKHO OTITYCTHTb) U JIaJiee IPOBECTH JIMHUIO CBA3H JI0 OJ10Ka «Bxom».

CHoBa oOpatutech K 3akiagke «CyOCTpyKTypbl», aKTHUBU3HPYHTE OJIOK
«B mamsaTh» M BCTaBbTE B MECTO BOJM3HM BBIXO/AA alepuOJIUYECKOr0 3BEHA,
OPUEHTHUPYSCh MO puc.D. JIBaxapl MIEIKHYB MBIIIbIO B KOHType Oyioka «B
MaMsITh» B OTKPBIBIIEMCS] OKHE 3alUIINTE HOBOE UMl TEPEMEHHOU
«BBIX0J] aIIePHOTMIECKOro 3BeHa» (MOKHO KOpode, KaK Ha prc.5) u 3atem — «\
Ha». IllenkHyB mnpaBoil KiaBUIEH MBIIIMA, BBI3OBUTE CIHCOK KOMaHI, U3
KOTOpOTo BbiOepuTe «CBOUCTBA...», aKTUBU3UPYUTE UX U Jajee B MOSBUBIIEMCS
okHe 3aKtagky «OOMe» BIOMMHTE 3aronoBok K., sin(ot + ¢;) 1 3atem — «\
Ha». IIpoBenute JNUHUIO CBSA3M C BBIXOJA alepUOIUYECKOrO 3BeHa J0 OJioKa
«BbIxon anepuon». AHaJOTUYHBIE MPOLIEAYPHI BHIMOIHUTE C BBIXOJAMH JIPYTUX
3BEHBEB, MOJHOCTHIO CPOPMUPOBAB CXEMY PHC.D.

Tenepb OpUCTYNHUTE K MOJYYEHUIO YACTOTHBIX XapaKTEPUCTHUK 3BEHBEB.
ITepemecTuTe Kypcop Ha HaANUCh «AHaAIW3» B OCHOBHOM MEHIO U IIEJIIKHUTE
MBIIIBI0. B OTKpBIBIIEMCS MEHIO BhIOEpUTE — «HaCTOTHBINA aHANW3», IIEIKHUTE
MBIIIBIO U MOSABUTCS JMalioroBoe OkHO «IlapameTphl 4acTOTHOrO aHaiIu3a», B
KOTOPOM 3aIOJIHUTE MEPBBIE TPU CTPOUKH

Hauanpnas gactora — 0.01(mecatuunyro ApoOb 3alMChIBaTh Yepe3 TOUKY)
niu 1E-2;

Koneunas gactora — 1000 wm 1E3;

Yucio touek BeiBoga — 1000 (rmpu HEOOXOIUMOCTH MOYKHO H3MCHSITH).
OcrasnbHble MapaMeTpbl OCTaBbTE 0€3 U3MEHEHUS.

[ToctaBbTe Kypcop Ha KHOMKY «XapaKTEPUCTUK» U IIETKHUTE MBIIIBIO,
MOSIBUTCSI  MyCTO€  Tpaduyeckoe OKHO C  3aroioBkoM  «YacToTHbIE
XApAKTEPUCTUKN». AKTHUBU3UPYUTE OKHO «llapaMeTphl 4acTOTHOrO aHaIu3a»
MyTEeM IIeJTYKa Ha ero OJeHOM 3arojoBke. B 3TOM 11amoroBoM OKHE MOCTaBbTE
KypCOp Ha KpailHIOIO JIEBYI0 KHOINKY C KPAaCHbIM CHMBOJIOM «+» U IIEIKHUTE
Mbiibio. [lon 3nakom Ne mosiBuTcs nudpa 1, nepeianute B COCEIHIO KIETKY
ATOM K€ CTPOKH IOJ Ha3BaHHWEM «BXxom» W IIEJIKHUTE HAa HEH, BBIMAJAET MEHIO C
Ha3BaHUSMU BXOJIOB, BEIOEpHUTE OMHOMMEHHBIN (cMOoTpu Ha puc.5). [lepeiiaute B
CJIEAYIOIIYIO CTPOKY U TaKXKe IICJIKHUTE B HEHM, MOSBATCS HA3BaHUS BBIXOJOB
(Boixon amepuon; Berxon aud; Beixom koi), U3 KOTOPBIX BBIOCpUTE HYXHOe. B
nocieaHel rpade noa Ha3BaHUEM «XapaKTEPUCTHUKA» MOCJE IIETYKa B CTPOKE
MOoJl  Ha3BaHUEM  OyAyT  TMPEUIOKEHbl  Pa3IU4yHbIE  XapaKTePUCTUKU:
BemectBennas, Muunmas, AUX (aMIUIMTYIHO-YaCTOTHAs XapaKTEPHCTHKA),
JIAX (;morapudmuyeckas aMmILTUTYTHO-YaCTOTHAs XapakTepuctuka), DUX
(;morapudmuueckast  (azo-dyacToTHas — XapaKTepucThka).  I[IOCKONbKY B
nabopatopHoi paboTte TpeOyroTCs MoCiaeaHue IBE, TO BhIOepuTe memukoM JIAX.
3areM CHOBa BEPHUTECHh HA KHOIKY «+» U IIEJIKHUTE MBIIIbIO HA HEW, MOSABUTCS
cTpoka ¢ HoMepoMm 2. CocemHsisi KHOMKA C KPACHBIM CHMBOJIOM «—» YIAJISET
ctpoku. B rpadax «Bxom» u «Beixon» mocraBeTe Te ke Ha3BaHUs, a B rpade
«XapaKTepuCTUKa» BbIOMpaeTe DdUX.

Jliist monydyeHust pe3ylibrara B rpa iueckoM OKHE CIEyeT HaXaTh KHOIKY



«Pacuer» — mmKTOrpaMma C CEKyHJIOMEPOM M CTapTOBbIM muctoieTtoM. Ha
rpaduKe MOSABITCS JIBE€ KPUBBIE, KOTOPbIE MOXHO PEIAKTHUPOBATH CIIEIYIOIIUM
oOpazom. B miockoctu rpaduka IIETKHUTE MPaBOM KIABHUIIEH MBIIU U
OTKPOUTCSI MEHIO KOMaH]l, M3 KOTOpPBIX BbIOEpUTE IIeaYKoM «CBONHCTBA».
[TossBuTCS 3HAaKOMOE JHMAJIOTOBOE OKHO C Ha3BaHueM «Hacrtpouka», tre,
MOJIB3YACh MPEMJIOKEHUSIMH, MOXKHO XOPOIIO OTpeAaKkTUupoBaTh rpaduku. JIAX
n OUX crposaTcs i KakKAOTO 3BEHA U I OTYETA JEJIAarOTCs PACIeyaTrKH.
Uto06s! rpaduku ObUTH YIOOHBIMU JJIs1 JOTOJHUTEIBHBIX TOCTPOEHUN UX MOXKHO
U3MEHATh 10 BEPTUKAIM M TOPU3OHTAIH (PEKOMEHIYEMOE COOTHOIICHHUE IO
ocsim Y:X = 250:400).

[Tonyuenne ADPUX (B [IK MBTY oHEM w#MeHyIOTCS: romorpadom

HalikBucTa 1Jis1 3BeHbEB M PA30MKHYTBIX CUCTEM U ronorpadom Muxaitnosa nis
3aMKHYTBIX CHCTEM) BBINIOJHICTCS TPHEMaMH AaHAJIOTHYHBIMU ITOJYYCHHUIO
norapu@MuUUYEcKuxX XapakTepucTuk. OTiauyue 3aKioyaeTcs B BbIOOpe HeE
XapakTepucTuk, a romorpada HaiikBucra (B maboparopHOil paboTe) WM
rogorpada Muxaiinosa.
Jns  ynoOctBa 00pabOTKM  TMOJYYEHHBIX  PE3yIbTaTOB  II€JIECOO0pa3HO
WCNOJbB30BaTh euie oaHy komaHny «Kypcop». IloctaBeTe CTpenouHsblii Kypcop
Ha TUIOCKOCTh HMCCIIENYeMOTo rpaduka M MIEeTKHUTE MPaBOM KIABUIIEH MBIIIIH,
MOSIBUTCSI MEHIO KOMaHJ, B KOTOPOM BbIOepuTe IenuykoM Mol «Kypcop». B
npeaenax rpaduka MOSBISIIOTCA <IUIABAIOIIME» OCHU KOOPIHUHAT U Kypcop B
dbopme KpecTta, KOTOphle OyIyT HepeMemiarbes Mo rpaguky Npu JIBUKEHUU
mbimy (puc. 6). Kpome Toro, psjioM BCIDIBIBACT MalleHbKOE OKHO C Ha3BaHHEM
«Kypcop» (puc.7).

JAX, PUX
Lmiw) a5, Caeur dhazel,”
o
EpecToobpasHEIH
—20 KYpCop
—-40
—60 I AEAFSIIHE OCH
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s nmpumepa rpadukoB JIAX u @YX paccmorpuMm coctaB okHa. OHO
CONEPKUT Tpu rpadbl, B IMEHTPAIbHOU — OYIyT NPUBOJUTHCS 3HAYCHUS

aprymMeHTa



Fwpeop

129.155 -95.17875
=lpapux 1 128825 -50.40987
Tpapux 2 128825 -178 664

Puc.7
(B ciydae 4YacTOTHBIX XapaKTEPHCTHK 3TO YacToTa), B KpaWHEW MpaBod —
OTpaXaloTCsl 3HAYEHUS (PYHKIUH, COOTBETCTBYIOILIHME TEKYIIEMY apryMeHTY
(gactore). B mepBol CTpoKe NpHBEIEHBI 3HAYCHHUS YacCTOTHl W AMILIUTYIIBI,
COOTBETCTBYIOLIME NEPEKPECTUIO IUIABAIOIIMX Ocell KkoopauHar. Bo BTopoi
CTPOKE JAIOTCS TEKYyIIUe 3HAUCHHs apryMeHTa U ()YHKIIUU aKTUBHOTO (TIpH3HAK
>) rpaduka (B
npumepe JIAX), Ha KOTOPOM HAaXOAHUTCS KPECTOOOpa3HbIN Kypcop. B Tperheit
CTPOKE — TeKyllue 3HadeHus aprymeHTa u (ynkiuu rpaduxka dUX. Ilo
MUHOBaHUU HAJO0HOCTH «ILJIABAIOIIME» OCU KOOPAMHAT M KypCcop YAAIHUTE
Ha)kKaTUeM IPaBOU KJIABUIIM MBIIIU B MJIOCKOCTH T'paduka U CHATHEM IIETYKOM
MBI «iaxkka» y komauasl «Kypcop».

B oxne «IlapameTpsl 4acTOTHOrO aHajiu3a» 3a7aBajoCh YHUCIO TOYEK
BeiBoa (1000 B Hamiem cirydae) pe3yiabTaTroB cueTa. DTH PE3yAbTaThl MOXKHO
YBUJIETh, €CIU B IUIOCKOCTH Tpaduka IIEJIKHUTE NpaBOW  KJIaBUIIEH U B
MOSIBUBLIEMCS OKHE KOMaHJ BblOepere «CHHCOK», MOSBHUTCS Tabnuma cC
naHHeIMU pacueta (mns Hamrero mpumepa 1001 3HaueHHE), KOTOPHIMH MOXKETE
BOCIIOJIb30BaThCs MPU HEOOXOIUMOCTH.

[Tocne monmydenust pacreyarok nepexoaubix ¢pynkuud, AOYX u JIUX
BCEX 3-X 3BEHBEB MEPEXOMAT K MX 00pabOTKEe B COOTBETCTBUU C TPEOOBAHUSIMHU
IUTS KaKJI0TO 3BEHA.

O0pabdoTKa MOJIy4eHHBIX Pe3yJIbTATOB.

1. AHEPHOJHUYECKOE 3Beno, W(s)=K, /(T,s+1).

1.1 1o nmonyyeHHOU NepexoHON PYHKIMU OMPEIeTUTE: UCXOIHBIN KO3(D-
¢unuent nepenaun — K,, nmoctossHHyto BpeMeHU — T, U Bpemsi NEPEXOJHOTO
npornecca t, 10 ycTaHoBHBIIErocs pexxuma pabotsl (puc.4,a) ¢ TOYHOCTHIO HE
xyke 5% OT KOHCYHOI'O 3HAYCHHS BBIXOMHOM BEIUUYMHBI — N,(00); paccuuTaiire,
CKobKO cocTaBuT I, B emununax T, HMcrnonb3ys ypaBHEHHME IEPEXOIHOM
(GyHKIMM anepruoInuecKoro 3B€Ha, pacCUUTANTe 3a Kakoe BpeMs B eIuHUIAX T,
nepexofHas ¢yHkiusa h, mocturaner 95% koHeYHOro 3HaueHHUs. Pe3ynbrarhl
MaTeMaTU4YeCKOro MOJICIIMPOBAHUS CPABHUTE C TEOPETUUECKUMHU PACUETAMU.

1.2 Ha monyuennoit JIAUX mpoBeauTe acHMITOTHI (TOPH30HTAIBHYIO H
HAKJIOHHYIO), OMPEACTUTE MECTOIOJNIOKECHUE W 3HAYCHUE YACTOTHI COMPSIKCHHUS
M Ha HEH OMNpeAeNTe MAKCUMAJIbHYIO MOTPEIIHOCTh MOCTPOCHHS ACUMIITO-
truuecko JIAUX mo cpaBHEHHIO C TOYHOM B Jenubenax U Oe3pa3MEpHBIX
eauHunax. Ha HaKJIOHHOM y4yacTKe BBIACIUTE JIeKaay U ONpeeNIuTe U3BMEHEHUE
koa(dunmenTta nepenaun B 1b, npuxomsmieecs Ha Hee. [To JIOUX onpenenure
3HaueHHE (Pa30BOro CIBUTA HA YACTOTE COMPSIKECHUSI.



1.3 Ha nonyyennoit AOUX ykakuTe TOYKHA COOTBETCTBYIOIINE HYIEBOH,
OECKOHEYHOI YacTOTaM H 4acToTe CONMpsDKeHUs!, Ha KOTOPOr U(®conp) = V (conp)-
Onpenenurte ko3¢GuineHTs nepeaaun u ¢pa3oBbie CABUTH HA 3TUX YacTOTaXx.

2. HHEPI[HOHHO-/IH®®EPEHIIUPYROIIIEE (PEA/IbHOE

JTHODEPEHIIUPYIOIIEE) 3Beno: W(S) = K,;s /( T s+1)

2.1 Tlo moy4eHHO# MPpU MOACITUPOBAaHUY TIepexoaHon GpyHkiuu h, ompe-
JCITUTE 3HAYCHUS T, (AHAJOTHYHO OMPEICIICHUIO T, B allePHOINICCKOM 3BCHE), a
K, , ucnone3ysi TeopeMy O HadallbHOM 3HaueHuM opuruHana. HeoOxomumbie
MOCTPOEHUS NMPUBEICHBI HA puc.4,0.

2.2 Ha pacneuarke JIAYX mpoBenuTe HAKIOHHYI) W TOPHU30HTAILHYIO
ACUMIITOTHI; YKOKUTE MECTOHAXOXKJICHHE U OMNpPENEIUTE 3HAYCHUE YacCTOThI
CONPSDKEHUS; OMPEACIUTE MAaKCHUMaJbHYI0  IMOTPEIIHOCTh B JenubOenax u
OTHOCUTEJIBHBIX  €IMHUIAX MOCTpoeHud acumnrorudeckon JIAUX 1o
CpPaBHEHMIO C TOUYHOM; paccuMTaiiTe 3HaueHue Kod(ppuiiuenta nepenayu ajis o
— o0 B JenuoOenax u 6e3pa3MepHbIX eauHuiax. Ha nakimonHom ydactke JIAUX
BBIJICTIUTE JIeKaJy W OMNpeneiauTe B jAenuOenax u3MeHeHue korhduiuenrta
nepeayu, npuxonsmeecss Ha 3TOT oTpe3ok 4actorsl. [lo JIOUX onpenenure
(ha30BBIil CABUT HA YACTOTE COMPSIKEHUS.

2.3 Ha mnomyuyenHoit A®DPUX yKaXUTe MECTOHAXOKICHUE YaCTOTHI
conpspkeHust (rme Toxe U(®conp) = V(Ocomp)) M ompenenute Ko3((HUIHMEHTHI
nepenayy u (pa3oBble CIABUTH HA 4acToTax: ® = 0, @ = ®eonp, ® — 0.

3. KOJIEBATEJIBHOE 38eno: W(s) = K, /( T 2s*+2dT,s+1)

3.1 Ilo mepexomHo¥ GyHKIMU onpenenute KodhOUIMESHT epeperyanpo-
BaHUS G = [Ngmax — Ni(0)] -100% / hy(oc) u Bpems perymuposanus t, (puc.4,B)
mojiarasi, 9To ONIMOKa B yCTAHOBHBIIIEMCSI PeKUME cocTaBiisieT He Oonee +£10%
OT KOHEYHOTO 3HAYCHHSI BBIXOIHOUW BETMIHHBI N (o).

3.2 [To A®YX ompenenute ucxomaubiii kodppunueHt nepenauan — K (0).
Ucxons u3 Toro, 4ro Ha yactoTe conpsxeHus U(weomp) = 0, 2 V(ocomp) = Ki/2d
(puc.8) paccuuraiite xodddunment nemndupoBanus — d. Mcmonb3ys CBA3b
4acTOThl o W mepuona Ty xonebanuii mepexonHor dyakuu h(t) (puc.4,B),
OTIpeIeNNTEe TOCTOSTHHYIO BpeMeHH Ty KonebaTreIpHoro 3BeHa U3 PaBEHCTBA!

2n  N1-d° To V1-d*
Wp=—="— => TK =
To Ty 2n

3.3 Ha momyuennoii pacrmedarke JIUX mpoBemuTe TOpU3OHTAJIBHYIO W
HAKJIOHHYI0 aCUMMTOTHI M YKAKHUTE MECTOHAXOXKJEHHUE YaCTOT COMPSDKEHUS H
cpe3a W OMpeAeNUTe WX YHCIOBBIC 3HaueHus. Ompenennure MaKCUMaIbHYIO
MOTPENTHOCTh B JeNUOenax W OTHOCUTENBHBIX EAMHHUIAX TOCTPOCHUS
acumnTotuyeckorn  JIAUX 1o CcpaBHEHHIO C TOYHOW TMOJYYEHHOW MpH
MOJICTTUPOBAHUU.



Ha mnaxknomHom yuactke JIAUX Bpimenure nekaxy W ONPENEIUTE
U3MEHEeHHE Kod(p(dUIIMEeHTa nepeadn, TPUXOAsIeecs: Ha BbIIECICHHBIN OTPE30K
gacToThl. [1o JIOUX onpexnenure ¢ha3oBblii CABUT HA YACTOTE COMPSIHKEHUS.

VON  U@-W(i9)-Kx©

M=o B - =0 U=((l])
L] 0

QPcne (mcc::np)

Puc.8
Odopmiienne 1 coaepKaHue OTUYETA.

Otuer mo JraboparopHoii pabote (oOpasel] THUTYJILHOTO JIMCTa CMOTPH B
MPWJIOKCHUH) JIOJDKSH OBITH MPEACTaBIIeH Ha JucTax (Gopmara A4, BBITOIHEH
MAaIlMHOMUCHBIM CTIOCOOOM U COJIEPHKATh:

1. Lenp paboOThl, CTPYKTYpHBIE CXEMBbI, MO3BOJAIONIME TMOJYyYaTh
TpeOyeMble XapaKTEPUCTUKH.

2. [lepenarounsie GyHKIIUM NCCIETOBAHHBIX 3BCHBEB.

3.Ilepexomubie (pyHKIMM HCCIIETOBAHHBIX 3BEHBEB C IMOCTPOCHHSIMHU Ha
HUX, TTO3BOJISIIOIIMMHY BBITIOJIHUTH 3aJIaHUE 110 KaXKI0MY 3BEHY.

4. JIYX Bcex 3BEHBEB C pe3ylbTaTaMu 00pabOTKH, 00O3HAYCHUSIMU Ha
HUX TPEOYEeMbIX YUCIOBBIX 3HAYECHUN YACTOT COMPSKEHUS U Cpe3a.

5. Bce AOUYX c BoinmonHeHUEM TpeOoBaHUH 1O uX 00paboTKe.



KOHTpO.]ILHbIe BOIIPOCHI

1. Hanmumute nepenaToyHble GyHKIIMU UCCIEIOBAHHBIX 3BEHBHEB U HA30BUTE UX.
Kakue emé TumoBbie 3BeHbs BbI 3HACTE? 3aMUIIUTE X MTEPEAATOUHBIC (PYHKITHH.
2. [IpuBeanTe MareMaTndecKoe ONMMCAHNE CAMHUYHOTO W HECTUHUYHOTO CTy-
MEHYATOTO BO3ACHCTBUS KaK (PYHKITMHU BpeMeHU. UeMy paBHBI X H300paKeHMS ?
3. [laiiTe onpesenenne nepeaaTrodIHON QPyHKITHH.

4. Yro Takoe nepexonHas ¢pyukmus h(t)? EcTe nu pasHuna Mexay MepexomaHoi
byHKIIMEH W mepexomHbpM TporeccoMm? Ha rpaduke mepexomHol (yHKIHH
00010 3B€HA YKaXKUTE 001acTh pabovero pexxuma.

5. 3anuiuTe ypaBHEHHUE NMEPEXOHON QYHKIIMHU anlepUOJUUYECKOro 3BEHA.

6. KakoB (hu3uveckuii CMBICIT MOCTOSTHHOW BPEMEHH ?

/. Kakue crocoObl onpeiesieHus MOCTOSHHOM BPEMEHH anepuoInuecKoro 3BeHa
BEI 3HaeTe?

8. Urto Takoe yacToTa COmpspKeHUs, YacToTa cpesa? Kak oHu onpenenstorcs?

9. JlaliTe onpeaencHue aMIIUTYTHO-4aCTOTHON U ()a30-4acTOTHOH XapaKTepuc-
trkaM, ADUX, JIAUX u JIOYX.

10. Kak paccuuTtaTh BpeMsl MEPEXOIHOTO MPOIEcca arnepruogUIeCKOro 3BEHA C
TOYHOCTBHIO 5% 1 1% 0T ero KOHEYHOTO 3HAYEHUSA B €AUHALAX 1,7

11. Kak  ompenensiercss  HauOousblllass ~ MOTPEUIHOCTh  MOCTPOCHHUS
acumntorndeckoit JIAUX oT TO4HOM y BCEX MCCIIeIOBAHHBIX 3BEHHEB?

12. Kak ompenensieTcss BpeMs pEryIHpPOBAaHUS IO TEPEXOAHBIM (DYHKIIHSIM,
HOCSITIIM KOJIe0aTeIbHbIA XapakTep?

13. UYrto Takoe Qu3MUECKH W KaK OMpeaenseTcs K03 HULIEHT
nepeperyIupoOBaHUs ?

14 Kak mo AOYX kosnebaTeabHOr0 3B€Ha paccuuTaTh KoddduiueHt nemndupo-
BaHUs (KosebarenbHOCTH) — 07

15. Kak ompenensirorcss napamerpbl (kodQdHIMEeHT mepenavn, MOCTOSHHAS
BPEeMCHH,  KOO(PQPUIMEHT  JeMI(UPOBAaHUA) IEepPEeHIaTOTHbIX byHKIMH
UCCIIEJIOBAH-HBIX 3BEHBEB 10 PAa3JIMYHBIM XapaKTEPUCTUKAM, MOJIyYEHHBIM
HKCIIEPUMEHTATILHBIM ITyTEM ?

16. 3anuiure YpaBHEHUE MEPEXOAHOM byHKIMH peanbHOTO
nuddhepeHIUpyIOIero 3BeHa.

17. Kak, ucnons3zyss AOUX u nepexonHyro (QyHKIHUIO KOJIeOaTelbHOrO 3BEHA,
OTIPECIIUTh MOCTOSTHHYIO BPEMEHH 3TOTO 3BeHA?



BapuaHTbl 3a1aHHs MApaMeTPOB 3BeHbEB
OOo3nauenusa mnapamerpoB. Ky K, K, K¢ - xosdpdunnents
COOTBETCTBEHHO: BXOIHOTO BO3ICUCTBHSI, alepUOANYECKOTO, HHEPIIHOHHO-
mudepeHu-pyromero u koiedareabHoro 38eHneB; Ty T, , Ty — mocTosiHHBIE

BpEMEHU COOTBETCTBEHHO: anepHOINIECKOTO, WHEPIIMOHHO-

G PEepeHIUPYIONET0 W KoJiebareIbHOro  3BeHbeB, O — KOI(PPUIUCHT

nemrdupoBaHus (KoJeOaTeITBHOCTH).

Tabnuna 1
Ne IepBas | Kq K., Ta K, T, K. | Tk d
Bap. OykBa
hamunuu

1 A 05 |22 ]0.15 2.2 ]0.15 2 |0.14 0.3
2 b 10 |16 0.2 16 |0.2 2 |0.24 0.3
3 B 1.0 |12 ]0.25 1.2 |0.25 2 10.32 0.3
4 I 1.0 |1.0 |0.28 1.0 |0.28 2 |04 0.3
5 )| 1.5 |18 |03 0.9 |0.3 2 1042 0.2
6 E 15 |16 ]0.35 0.7 ]0.35 2 10.35 0.2
7 E 1.5 |1.0 ]0.38 1.0 |0.38 2 105 0.15
8 K 20 |14 |04 1.4 |04 2 0.2 0.3
9 3 04 |50 |0.08 50 |0.08 2 10.36 0.25
10 41 04 |30 |0.12 3.0 |0.12 2 105 0.25
11 71 20 |18 ]0.22 0.8 |0.22 2 0.3 0.25
12 K 1.0 |2.0 ]0.36 2 0.36 2 10.36 0.15
13 JI 05 |30 |03 30 |03 2 0.3 0.2
14 M 05 |40 |0.18 40 ]0.18 2 |04 0.2
15 H 05 |40 |0.13 40 ]0.13 2 105 0.2
16 @) 1.0 |3.0 ]0.23 3.0 ]0.23 2 1042 0.2
17 I1 1.0 |3.0 ]0.32 3.0 ]0.32 2 10.36 0.2
18 P 1.0 |20 ]0.35 20 ]0.35 2 |04 0.3
19 C 15 |15 ]0.24 1.5 [0.24 2 105 0.3
20 T 1.5 |1.0 ]0.28 1.0 |0.28 2 10.36 0.3
21 Y 05 |20 |0.16 20 |0.16 2 |04 0.25
22 ) 20 |18 ]0.25 0.8 |0.25 2 103 0.3
23 X 04 |25 ]0.20 25 10.20 2 0.2 0.2
24 I 06 |15 |0.30 1.5 [0.30 2 10.35 0.2
25 4 08 |20 |0.25 20 ]0.25 2 |0.25 0.25
26 1 08 |15 ]0.30 1.5 [0.30 2 |04 0.15
27 ] 06 |30 |0.25 3.0 ]0.25 2 |0.32 0.2
28 ) 1.2 |20 ]0.28 20 1]0.28 2 1042 0.25
29 10) 1.2 |3.0 |0.26 3.0 ]0.26 2 |0.28 0.2
30 A 1.5 |20 ]0.24 20 (024 2 0.3 0.15

Howmep BapuanTa BeiOMpaeTcs no nepBoii Oykse pamunuu!




[Tpunoxenue
DenepabHOE ATEHTCTBO 10 00PA30BAHUIO
T'ocynapcrBenHoe 00pa3oBare/ibHOE YUpeKIeHHe
BbICIIEr0 NMPO¢eCCHOHAIBHOI0 00pPa30BaHUS
Mockocekuii ['ocynapcreennbiii UHAyCcTpUAJbHBIA YHUBEPCUTET
(roy Mruy)

Kadenpa «ABToMarnka, HH()OPMATHKA U CUCTEMBbI YIIPABJIECHHS»

JlaGoparopnas padora mo TAY Ne
(Ha3BaHue)

Bapuant Ne

I'pynna
Cryaent (®.1.0.)
Ouenka
Jlara
IpenoxgaBareasn (O.11.0.)

Mocksa 20...
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