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Pucynok 4 — 3aBMCHMOCTb OTHOIIEHUSI TJIONIA/Iel MOJI0KUTETbHOM
U OTPULIATEJLHON YacTel nepBoil NPOU3BOAHOM JIMHUH NOIIOLEHUS
0T pacxoa (CKOPOCTH) KUIAKOCTH IS 1eIUMOJSIPHOT0 pacTtBopa NiSOy B Boje.

[Tomy4yeHHBIE pe3yabTaThl MOKA3BIBAKOT NEPCIEKTUBHOCTD MPEIIOKEH-
HOTI'0 METOJA JJISI UCCIAEAOBAHUS MACCOIIEPEHOCA JKUAKUX CPEJl; U 1O PALY
nokaszaTesied, TaKuX KaKk TOYHOCTh M3MEPEHHS] MajlbIX CKOpOCTeil (pacxo-
JIOB), 00eCIieueHnEe U3MEPEHUS PEBEPCUBHBIX MMOTOKOB U MPOCTOTA peaInu3a-
LIUH, IPEBOCXOAUT U3BECTHHIE METO/IBI.
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(benopycckuii rocy1apcTBEHHBIN TEXHOIOTHYECKUN YHUBEPCUTET)
AHAJIN3 METOAOB MOBbILLEHNA TOYHOCTU
METO4YHbIX AMP-PACXOAOMEPOB

[ToBbIlIIEHUE TOYHOCTU U3MEPEHUS PACX00MEPOB Ha A PEKTe siaep-
HOrO MarHuTHOTO pe3oHaHca (SIMP) TpeOyeT aHnanuza mpoieccoB, Mpo-
TEKaIoIHNX B IEPBUYHOM MpeodOpazoBaTee, MaTeMaTHIECKOE OMUCAHUE
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KOTOPBIX MO3BOJISIET ONPENEIUTh aMIUIMTYly CUTHAaja, IUarna3oH U3Me-
PAEMBIX pAacX0J0B, OLEHUTH PEJIAKCALIMOHHBIE MOTPEIIHOCTH, a TAKKe
MOTPEITHOCTH, BO3HUKAIOIIHUE TIPU CMEHE PEKMMa TCUCHUS.

B Merounom SAMP-pacxogomepe BpeMeHHOTO THNa (pPUCYHOK 1) >Kuj-
KOCTh HAMArHMYMBAETCS B MOJAPU3ATOPAX U MO TPAHCIOPTHOMY YYACTKY
noctynaer B KaTymky 4. OTMEeTKa WHBEPCUEH OCYIIECTBISETCS UMITYJIb-
caMM pajauodacTtoTHOro mnojsa [1]. Perucrpaius HamMarHM4eHHOCTU IS
OMpECIICHUs] BPEMEHHU pPACIHpPOCTPAHEHUSI METKU IO HU3MEPUTEIbHOMY
yuactky (Vs + V) npoBoautcs B KaTyumike 6. IHTEHCUBHOCTB CUTHAJA MPo-
NOpPIMOHAIbHA HAMArHUYEHHOCTH, Ha 3aBUCHUMOCTh KOTOPOM OT pacxojia
BIIMAIOT MOJIIpU3AlMs, pa3MarHUYMBaHUE Ha V4 U Vs 1 JOMarHM4MBaHUE B
aHaJIM3aTopE.
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Pucynok 1 — Ctpykrypnas cxema SIMP-pacxonoMepa BpeMeHHOro TUmna:
1, 2 — MarHuThI ¥ KIOBETHI OJISIPU3ATOPOB; 3 — MATHUTBI OTMETKH; 4 — KaTyIIKa OTMETKH;
5 — MarHUTHI aHAKU3ATOPA; 6 — KaTyIIKa PETUCTPAIUH (aHAIN3AaTOPA);
7 — KaTylIK1 MOJYJISILIMK; 8 — TeHEpaTop CUHHXPOHU3AIMH; 9 — reHepaTop HyTalluy;
10 — crmHOBBIH AeTekTop; 11 — reneparop momyssium; 12 — AL 13 — dazoBbrit neTexTop;
14 — 610K (prITETpaIIK UMITYJTHCOB OTMETKH; 15 — CHHXPOHHBIHN JETEKTOP;
16 — xouTposmiep; 17, 18 — mpeoOpazoBaTesb v 37eKTpOHHBIN OJ10K J[X; och Ox HampapiieHa
IO JIBIKEHHUIO YKHIKOCTH; OCh 0Z HarpaBlieHa 110 HAITPABJICHUIO MOJEUN Bri, B, B..

>

Pacuer HamarHn4eHHOCTEN MO3BOJISIET OLIEHUTH JHMANA30H MO aMIUIM-
TyJi€ METKH, HO HE JIAeT MOTPEIIHOCTEN U TapaMeTPOB MEPEIaATOUHON (PyHK-
UUU. YBEIWYEHUE aMILUIUTYJIbl METKH OCYILIECTBISIETCS CHH)KEHHEM Bpe-
MEHH penakcanuuu 1| NMpU BBEIECHUHM HE PACTBOPSIOIIUXCA B KUIKOCTU
HMOHOB [2]. UHbopMaTUBHBIM MapaMeTPOM SIBIISIETCS BpEeMsl TIEpEeMEIlCHUS
METKH MO U3MEPUTENBHOMY YUACTKY frep, KOTOPOE OMPEIEISIETCS CIIEKTPaIb-
HbIM aHAJIN30M €€ ABUKEHHS. 3aBUCUMOCTb OT BpEMEHU NIEPEMEHHON YacTH
HAaMarHMYE€HHOCTH B KaTylke O:
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“Var ~(VstVs)

16M_ ; o 1 [ neF Vi+V,
MK(t):%eQﬂJ-eS”W( T ) > ?sm(rW(i)]sm nmn(t—Wj rdr (1)

n 0 n=13...
rae 71 — BpeMs NpoAOIbHOM penakcanuu; O — pacxo/l )KUAKOCTH; R —pannyc
TpyOOMIpoOBOAa HA U3MEPUTEITLHOM ydacTke; W(r) — pacrpeaeenue cKopo-
cteit; Sy — miomaas ceuenus Ha Vs + Ve; Vip — 00beM KaTyIIKU pEerucTpaluu;
Mc.c -HaMarHM4YEHHOCTh Ha BXOJI€ CEUCHUS OTMETKH [2].

3aBucumoctu M(f) mpu pasabix pacxomax Q (W(r)) mawot dopmy
MeTku. MoMeHT niepeceueHust Mi(f) ¢ OCbI0 BPEMEHHU fyep SBISICTCS UHPOP-
MAaTUBHBIM MAPAMETPOM. frep IPU JIAMUHAPHOM U TYpOYJIECHTHOM MOTOKAaX HE
COBIAJAIOT, YTO OOYCIABIMBAET MOIPEIIHOCTH CMEHBbI PEKHUMA TEUEHHS.
N3menenue 71 U3MEHSIET fuep, BBI3bIBASL PEJIAKCAIIMOHHBIE MOTPEIIHOCTH.
[Ipu Teuenuu no Vs + Vs u3-3a W(r) Kaxaplidi 3JIEMEHT NepeMarHiuuBaeTCs
¢ BpeMmeHeM penakcauuu 71. CuibHee nepeMarHiuuBarOTCs 3JIEMEHTHI, ABU-
KYIIUECS C MEHBIIEH CKOPOCThIO. Bo3pacTtaer OTHOCUTENbHBIN BKIIA B My
OT OBICTPBIX OOBEMOB, YTO IMOBBIIIAET CKOPOCTh METKHU. PenakcannoHHbIe
3¢ (PexTh MPOSBISAIOTCS MPU JAMUHAPHOM TEUEHUU U BPEMEHAX MPOXO0K/Ie-
Hus Vs + Ve, cpaBHUMBIX ¢ T1. HanoxxeHnne coceHUX METOK B Vip MOBBIIIAET
BKJ1aJ B My OT MEJIJIEHHBIX 3JIEMEHTOB, YMEHbIIIasi CKOPOCTh METKU OTHOCH-
TEJIbHO CpeHel CKOpocTH. HanoxeHne MEeTOK MpOosBIIAETCS MPU JIaMUHAP-
HOM TE€UYEHUU U BpeMeHaxX NpoxoxaeHus Vs + Vs, meHbmux 77.

CHMI>XEeHUE OTHOCUTEINbHBIX MOTPEIIHOCTEN CMEHbI peKUMa TEUEHHUS U
penaKkcalMOHHBIX TOTPEIIHOCTEN JOCTUTAETCs CMEIIEHUEM IMana3oHa C U3-
MEHEHHEM PEKHMMa TeUYEeHUs B 00JaCTh MalibiX (J TIPU UCKYCCTBEHHOU TYp-
Oynu3auuy MOTOKA WM IUIOCKUM PAaCHpe/IeICHUEM CKOPOCTEM Ha BBIXOAE
NOJIApU3aTOpa U MAJION JUIMHOW TPAHCIOPTHOTO U U3MEPUTENIBHOIO Yy4YacT-
KOB. W(r) MO CEYeHNIO Ha U3MEPUTETHLHOM YYaCTKEe MPUOIIKACTCS K PaBHO-
MEpPHOMY, YMEHbIIas MorpemHocTy. CHIKEHUE MOTPEITHOCTEN U MOBBIIIIE-
HUE CTAOMJIBHOCTH CTaTUYECKOW XAPAKTEPUCTUKH TPEOYyeT CHEeluaibHOro
TpakTa ¢ COBMELIEHHBIMU MOJISIPU3ATOPOM U aHATU3AaTOPOM, Y KOTOPOTO I0-
JAspU3alus, OTMETKAa U aHaJIU3 IMPOBOJATCSA B MOJI€ OAHOW MArHUTHOM CH-
CTEMBI, YTO COKpAILIAET AJIUHY, (hopMupyroltyto W(r), u CHUXKAET Morpem-
HocTtu. [losie co3maercsi MarHUTHOM cucTeMoW OpoHeBOro Tumna. Brioop
TpaKkTa COBMEUIAETCS C pacyeTaMu ONPEEICHUS AUana30oHa U fiep.

PaccmoTpeHHbIe TOTPEMIHOCTH CBOASITCS K U3MEHEHUIO JUIMHBI U3MEPH-
TeIbHOW 0a3bl, JJIsI KOMIIEHCAIIUU KOTOPOrO0 HYXKHO YUHMTHIBaTh (PAKTOPHI,
BIUSIOIIME Ha BA3KOCTh WU 11. CHM)KEHHE HEeCTaOMIBHOCTU CTaTUYECKOU
XapaKTEPUCTUKHU U TIOTPEIIHOCTEN, 00YCIIOBIEHHBIX U3MEHEHUEM TeMIIepa-
Typbl, 00ECTICUNBAET KOPPEKIIUS XapaKTEPUCTUKU MPeoOpa3oBaHus MO UH-
OYKLIHH T0JI1 aHAJIM3aTopa, KOTOpas OJHOBPEMEHHO KOMIIEHCUPYET U3Me-
HeHue 0asbl M3-3a W3MEHEHUS WHIYKIHUU TOCTOSHHOTO TOJISI B KaTYIIKE
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HyTallu U HECTAaOMJILHOCTU reHeparopa HyTauuu. M3mepsars teMieparypy
MO>KHO T10 TIOJIF0 aHAJIM3aTOPa, MarHUTBHI KOTOPOTO HAXOAATCS B TEIJIOBOM
KOHTAKTE C >KUJKOCTHIO (MHIYKIIUS TOJISl 3aBUCUT OT €€ TeMIIepaTypbl) IpH
MIOMOIIY U3MepUTeNst HHAYKIuU Ha 3¢ dekre Xomra [3].

CHmwKeHre CIy4alHbIX MOTPENTHOCTENH U3MEPEHUs pacxo/ia, 00yClIOB-
JIEHHBIX IIIyMaMH B TPAKTE PErUCTPALIMH, JOCTUIAeTCs IPUMEHEHNUEM aJlall-
TUBHOM YaCTOTBbI OTMETKH, U MOJIOCHI IPOIYyCKaHUs KaHala PErucTpanuu K
CKOPOCTH HAKOCTH. KOHIENnus a1anTUBHOIO pacXoJ0Mepa COCTOUT B I10-
BBIIIEHUH YaCTOThl OTMETKH MPONOPLHUOHAIBHO ) U B COOTBETCTBYIOIIEM
M3MEHEHUH MOJIOCHI MPOIYCKaHUs, YTO MOBBIIIAET TOYHOCTH [4].

Ananus 1o (1) nepeurcineHHbIX (PaKTOPOB MO3BOJISIET MOTYUUTh:

1. Inama3oH u3MepseMbIX pacxoaoB MeTodHbIX AMP-pacxomomepon
onpeaeNnsieTcsl 3aBUCUMOCTSIMUA OTHOCUTENbHOW HAMAarHUYEHHOCTH B LIEHTPE
aHaIM3aTOpa JUIsl OTMEYEHHBIX 1 HEOTMEUEHHBIX 3JIEMEHTOB 00bEeMa, CIOXK-
HBI XapakTep KOTOPBIX OOBSICHSETCS BIMSHUEM OCOOEHHOCTEH 3(dekTa
SMP B nipoTouHBIX 00pa3iax. YBeIMUEHUE aMIUIUTYbl METKUA U yBEJIHYE-
HUE AUana30Ha U3MEPSAEMbIX paCX0J0B OCYLIECTBIISECTCS MMOBBIILICHUEM Mar-
HUTHOTO TOJIS MOJSPU3ATOPOB WIIM CHUXKEHUEM 71 MPpU BBEJECHUU B 00bEM
MOJIAPU3ATOPOB HE PACTBOPSIOLIMXCS B )KUIKOCTH IMapaMarHUTHBIX HOHOB.

2. D heKTUBHBIM METOJIOM pacdyeTa MHPOPMATUBHOIO MapamMeTpa Bpe-
MEHHOI'0 PacxoJoMepa SIBISIETCS CIEKTPAIbHbINA aHAIN3 JBUKECHHUS METKU
0 W3MEPUTEIIbBHOMY Y4YacTKy JJIsI pa3HbIX pacCHpeleieHUll CKOpPOCTEH.
VYckopeHHas olleHKa napameTpa NpOBOJNUTCS 0 HOPMUPOBAHHOW HaMarHu-
YEHHOCTH, XapaKTEPHU3YIOIIEH METKY.

3. Ananu3 3aBucuMocTel ”HGOPMATUBHOTO MapaMeTpa OT pacxoja JJjis
Pa3HBIX PEKUMOB TEUECHHS M BPEMEH PENAKCALUU 1A€T PEIaKCALNOHHBIE I10-
IPEIIHOCTH W NOTPEHIHOCTA CMEHBbI peXHMa TedeHus. MakchMalbHbBII
BKJIaJl B OCHOBHYIO NPHUBEIEHHYIO MOIPEIIHOCTh BHOCST IOIPELIIHOCTH
CMEHBI PEKUMa TEUEHUSI.

4. CHmKEeHUE MOTPENTHOCTEN, CBSI3aHHBIX C U3MEHEHUEM PEXUMA Tede-
HUS TIOTOKA, JIOCTUraeTCsl B pPaCXOAOMEPAX C IUIOCKUM paclpeieIeHHEeM CKO-
pOCTEN Ha BBIXOJE MOJISIPU3ATOPA U C MAJION JUIMHOW TPAHCIIOPTHOTO U U3MeE-
PUTENTBHOTO Y4acTKOB. OCHOBHBIE METO/IbI MUHUMU3AIIMH JJAHHBIX [TOTPELLIHO-
CTeH: HMCKYCCTBEHHas TypOyJu3alusi MOTOKAa; COBMEIIEHHE IEePEeXOAHOTO0
peXrUMa ¢ TOYKOW TepeceueHusi MH(HOPMATUBHBIX MApaMETPOB JAMHUHAPHOTO
U TypOyJIE€HTHOTO MOTOKOB; YMEHbIIIEHUE U3MEPUTEIBHOTO yUacTKa Mo CpaB-
HEHMIO C HA4YaJIbHBIM, (POPMUPYIOIIMM pacipeiesieHue CKOpOCTel He obecrie-
YUBAIOIIUM BO3MOYKHOCTH U3MEHEHUS PEXKUMOB TE€UEHUS MTOTOKA.

5. PacxonoMmep ¢ KOppeKIMen OKa3aHui 110 UHAYKLIHU 10/ aHaIu3a-
Topa obecrieunBaeT YHPEKTUBHYIO KOMITEHCAILIUIO TOTPEITHOCTEH, 00y CIIOB-
JIEHHBIX U3MEHEHUEM TEMIIEPATYPhI KUIKOCTH.
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6. I[loBbIlIEHNE TPOU3BOIUTEIBHOCTH U3MEPEHUM U CHUP)KEHUE CITydan-
HBIX MOTPEIIHOCTEN 00eCIeYBaET BPEMEHHOW pacXxo10Mep ¢ afanTaiueil K
pacxojay napaMeTpoB OTMETKHU U KaHajla pEruCTPaLnH.

Hcnonp30BaHue MPEICTABIEHHBIX PEKOMEHANUN TO3BOJIUT MTOBBICUTD
TOYHOCTH MeTOYHBIX SIMP — pacxo1omMepoB BpeMEHHOTO THIIA.
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KOMMbIOTEPHOE MOAEJINPOBAHUE TEMNOBbIX
NMPOLIECCOB B BAPABAHHOW CYLUWJIKE

Pazpyiienne Metaminyeckux u3aeiauil, 000pya0BaHUs U KOHCTPYKIIHMA
HAHOCUT 3HAYUTEIbHBI SKOHOMUYECKUU, COLMATIBHBIA U IKOJIOTMYECKUN
yiiep0 HapOJHOMY XO3SIUCTBY JIFOOOM MPOMBIILIEHHO Pa3BUTOU cTpaHbl. B
CBSI3U C ATHUM TOBBIIIAIOTCS TPEOOBAHUS K IKCILTyaTallMOHHO-TEXHUYECKOM
HAJIe)KHOCTU U CTOMKOCTH MOJI BO3/IEMICTBUEM BBICOKMX TEMIIEPATYP, arpec-
CUBHBIX CpeJl U ApYTruX (hakTOPOB KOHCTPYKIITMOHHBIX MAaTEpUAJIOB U METaJl-
JIOKOHCTPYKLHM, a TAKKE K COBEPIICHCTBOBAHUIO METOJOB UX 3aILUTHI.
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