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VYBaxkaemble  CTYIEHThI, BaM  HEOOXOJAMMO  MPOYUTATh  JIAHHYIO
MPAKTUYECKYIO BBITIOJHUTH BCE 33aJlaHUSI U OTBETHTh HAa KOHTPOJBbHBIE BOIPOCHI
MocJie MPaKTYEeCKOW MUCHbMEHHO B paboueld TeTpaau. BeimonHeHHyro paboty -
npuciaTh (GOTO OTUET Ha IEKTPOHHYIO mouty mpemnoaasarens, (¢ 31.01.2023 no
02.02.2023). B manpHE#IIEM IO OKOHYAHUIO CEMECTpa MPUHECTH IS IIPOBEPKH.

C yBaxkenneM Anapomyk Oubra BiaaammMupoBHa, €ClIM KakKhe BOIPOCHI
Mo 3a/IaHuto, oopamarskecs no Homepy teia. +380721273299 unu no 3aeKTpOHHOU

noute e-mail: Olga8122@yandex.ru

IIpakTnyeckas padora
Tema: 3yuenue ycTponcTBa CMECUTEIIEH U PACXOIOMEPOB

Heab: N3yunTh BUABI, YCTPOWCTBO U MPUHIUIT IEUCTBUS PACXOAOMEPOB.

OO0wme cBegeHus.

Pacxonomep, kKak BUIHO M3 Ha3BaHUS — YCTPOWMCTBO, MPEIHA3HAYEHHOE [T
U3MEPEHUs pacxojia Kakoro-Jmbo BeliecTBa — KakK MPaBUIIO, )KUKOCTH WM rasa.

HeszaBucuMo OT TUma HMCHOJIB3YEMOI'O YCTPOMCTBA OMpPEAENICHUS pacxojaa
BEIIECTBA SIBJISICTCS JOBOJBHO CIIO)KHOW KOMIUIEKCHOM 3aJayey, MPU PELICHUU
KOTOPOU MPUXOAUTCS YUUTHIBATH MHOKECTBO (DaKTOPOB, TAKUX KaK:

Pu3NUEeCKUe XapaKTEPUCTUKH HCCIIETYEMON CPEIbI.

PuU3NUECKNE XAPAKTEPUCTUKHU OKPYKAOLIEN CPEJIBL.

dopMa KaHaJIa ¥ CBOMCTBA MaTepUalia, U3 KOTOPOrO0 OH U3TOTOBJICH.

K xaxgoMy paT4uky Kak MpaBWwiIO TMpujaraetcs HaOOp JTOKYMEHTOB
OMUCBHIBAIOIINX TEXHUYECKHUE TMapamMeTpbl MNpubdopa, €ro OrpaHUYeHUsT U
PEKOMEHAAIMHU T10 IKCIUTyaTaI|H.

Cpenu OBOJBHO OOJIBIIOTO Pa3HOOOpa3us PacXOJOMEPOB MO MPHUHIUITY
JEUCTBUS MOXKHO BBIJCIUTH CJIEAYIOIINE OCHOBHBIC TPYTIIIHI:

JlaT4uKy CKOPOCTH MOTOKA 10 Mepenaay JaBJICHUs

TerutoBsle pacxo10MepbI

VY apTpa3ByKOBbBIE PACX0I0MEPHI

DJIEKTPOMarHUTHBIE PACXOJOMEPDI

KopuonucoBckue pacxo1oMepsl

Pacxonomepsl ¢ mumieHsIMu

JIeTeKTOpbl U3BMEHEHHUS CKOPOCTH MOTOKA

Xoxa padoThI:

PaccMoTprmM OCHOBHBIE BUJIBI pACXOJOMEPOB.

TenjioBbie pacxogoMepbl


Olga8122@yandex.ru

B ocHoBe MeTo1a IEXKUT AOBOJIBHO MPOCTAsk UJIES: €CIIU JTIOKAJbHO U3MEHSITh
CBOMCTBa BEILECTBA B MOTOKE (HANpUMEp, TEMIIEPATYPY) U PETUCTPUPOBATH ITHU
M3MEHEHHS] Ha HEKOTOPOM YJAJIE€HUU OT MECTa BO3JCHCTBUS, MOXKHO OMPEACIIUTh
CPEIHIOID CKOPOCTh MEpeMElIeHUs BellecTBa B IMOTOKe (pucyHok ).
[Ipenmnonoxxkum, B MOTOKE yCTAaHOBJIEHA Mapa JaT4yukoB TemriepaTypsl (A u B) u
OJIUH HarpeBaTesbHbIN 351eMeHT C, mpuuém paccrosiuusgs AC>BC. Ecnu BeniecTBo
HETMOJBU)KHO, TIOBBIIICHHE TEMIIEPATyphl MPOUCXOJUT JIOKAIBHO 32 CUET
TEIJIONPOBOJHOCTH, M JaT4yuK B HarpeBaercsi ObIcTpee, MOCKOJIbKY PACIOIOKEH
Onvke K HarpeBarelbHOMY 3JeMeHTy. Ecim ke motok mpuaér B JBUKEHUE,
TeMIiepaTypa B 00siactu A ynaaét 10 HICXOAHOW TeMIlepaTyphl BEIIECTBA B TOTOKE,
a temreparypa B obnactu B OyaeT uyTh Bblllle MUCXOAHOW. AHaNIMU3 JIAHHBIX C
JATYUKOB IO3BOJISIET OJHO3HAYHO CYAUTh O CKOPOCTHU NEPEMELICHUS BEIIECTBA B

IIOTOKC.
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Pucynox 1. OGmias cxema pacroyioKeHHUs! KIIFOUEBhIX 2JIEMEHTOB TETIOBOTO
pacxoaomepa.

JJIeKTPOMATHUTHBbIE PACX00MeEPbI

Ecnu  kuakocTh MOpPOBOAUT TOK, €€ TepeMeIleHHe TMONepeK JIUHUN
MAarHUTHOTO TOJII TNPUBEAET K BO3HUKHOBeHUIO JJ[C, mnpomopruoHasbHOU
CKOpocTH TOoTOKa. Ha mpakThke 3Ta cxeMa peanu3yeTcsi MyTEM YCTaHOBKHU
AJIEKTPOMArHUTOB TakUM 00pa3oM, 4YTOObl JIMHUM MArHUTHOTO TIOTOKa OBLIN
MEPIEHIUKYJISIPHBl TOTEHIIMAIBHOMY TEPEMEIIEHUI0 MMOTOKA KUJIKOCTH, a TaKKe
YCTAHOBKOM Maphl JEKTPOJOB, PUKCUPYIOIIMX HABEACHHYIO JBUKEHHUEM IOTOKA
OJ1C (pucyHok 2).
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PI/ICYHOK 2. O6Hlaﬂ CXCMa pPacCIIOJIOKCHHUA KIIFOUCBLIX 3JICMCHTOB
QJICKTPOMAIrHUTHOT'O pacxoaoMcEpa

Buxpesblie pacxoaomeps! (Pacxoxomepsbl ¢ MUIIICHSIMH)

B pacxomomMepax maHHOro THIa OCHOBHBIM JJIEMEHTOM  SIBJISIETCS
JMcKooOpa3Hasi WM 1apooOpa3Hasi MUILICHb, YKPEIJIEHHASI Ha 3JIACTUYHOM TPOCE,
OJIMH MPOTHBOIIOJIOXKHBIN KOHEIl KOTOPOI'0 HEMOJBHKHO 3aKpeIyi€H (PUCYHOK 3).
[TOTOK XKMAKOCTH WJIM ra3a MPUBOJUT K CMEIIEHUIO MHUIIEHU, YTO BBI3BIBAET
nedopMaiuio Tpoca, a yCTaHOBJICHHbBIE HA HEM TEH30/IaTYUKU PETUCTPUPYIOT THUII
u creneHb Aedopmanmu. [lomydeHHbIe NaHHBIE MO3BOJISIOT CYJAUTh O CKOPOCTH
IIOTOKA BEILIECTBA, A TAKIKE O €r0 HAIPABJICHUH.
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Pucynok 3. CxeMa pacnoJioKeHUs KITIOUEBBIX 3JIEMEHTOB BUXPEBOTO
pacxoaomepa

JIOCTOMHCTBOM TaKUX JATYUKOB SIBJIICTCS BO3MOXKHOCTh MPOBEICHUS U3MEPEHUI
pacxojia ¥ CKOPOCTHU IOTOKA B IBYX WIIM JJaXKe B TPEX Pa3IMUHBIX HAIPABICHUSX.
Jlns obecrieueHus nog00HOM MHOT'03aJauHOCTH HEOOX0IMMO 00ECIICUHNTh
CUMMETPUYHOCTH MUILIECHHU TSI BCEX HYKHBIX HAIIPABJICHHMH.

KonTpoabHbIe BONPOCHI



UTo Ha3bIBAETCS, pacxogomMepom?

JlaTh KmaccuuKaIuo pacXoJ0MepOB M0 MPUHIIAITY JCHCTBUS.

Y CTpOUCTBO ¥ MPUHIMIL IEUCTBUS TEILUIOBOTO PACX0A0MEpa.

Y CTpoNCTBO ¥ MPUHILIMIT IEHCTBUS AJIEKTPOMATrHUTHOTO pacxogoMepa.
Y CTpOoNCTBO M MPUHIIMII ICMCTBUSI BUXPEBOTO PacxooMepa.

agbrwnbE

N3mepenue pacxoaa

TexHuyeckre ycTpoWCTBa, NMPEAHA3HAUYEHHBIE JJISI U3MEPEHUS MAaCCOBOTO
WM 00bEMHOI0 pacxoja, Ha3bIBAIOT pacxoaoMepaMu. [Ipu 3TOM B 3aBUCHMOCTH
OT TOro, JUIsi MW3MEpPEHUs Kakoro (0ObEeMHOro WM MAacCcOBOI0) pacxoja
MpeIHa3HAYCHbl PACXOJOMEPhI, MX MOJPA3JCISIOT Ha OOBEMHBIE U MAacCCOBBIE.
CymecTByer  MHOTO  Pa3jiMYHbIX  MOPHU3HAKOB, MO  KOTOPBIM  MOKHO
KJaccu(uIMpoBaTh pacxoJoMephl (HAmpuUMep, IO TOYHOCTH, JUaNa3oHaM
M3MEpPEHHM, BUAY BBIXOJHOTO CUTHANIA U T. 11.). OHaKo Hanboiee o0Iel SBIsIeTCs
KJaccupuKanys Mo MPUHIUIAM U3MEPEHUM, Mo TeM (PU3UYECKUM SIBICHUSIM, C
MOMOII[BI0O KOTOPBIX H3MeEpsieMasi BETUYMHA MPeoOpa3yeTcs B BBIXOJHOW CHUTHAI
MEepBUYHOrO mpeoOpaszoBaTenss pacxogomepa. [lo mnpuHIUny u3MepeHUi
pacxoJioMepbl  KJIACCU(UUUPYIOT MO  CIEAYIOIIUM  OCHOBHBIM  TpYyIIam
(YKa3pIBaeMbIN IS KaXJOW KiIacCHU(UKAIMOHHON TPYIBI PacxogoMepOB
NPUHIUN TPeoOpa3oBaHUsi OTHOCUTCSA K HMX MEPBUYHBIM MpeoOpazoBaTessiM —
JTATYUKaM).

l.PacxomoMepbl TEpEMEHHOr0 Iepenana JaBieHUs (C  CyKaroUUMU
YCTPOMCTBAMH; C THAPABINYECKUMH COMPOTUBICHUSMH, IIEHTPOOCKHBIC, C
HAIMOPHBIMU YCTPOMCTBAMU; CTPYHHBIE), MpeoOpasyrome CKOPOCTHON Hamop B
nepenaj JaBJIeHuUs.

2.Pacxomomepbl  oOTekaHusi (pacxoJoMephl TMOCTOSHHOTO —Tepernajaa—
pOTaMEeTphl, MOIJIABKOBBIE, MOPIIHEBbIE, THAPOJIUHAMHUYECKHUE), Mpeodpasyroiue
CKOPOCTHOI Harmop B NepeMelIeHre 00TeKaeMoro Tea.

3.Taxomerpuueckue pacxogomepbl (TypOMHHBIE C aKCHAJbHOW WJIH
TaHTCHIIMAIBHON TypOWHOM; MIApUKOBBIC), MPEOOPa3yIOIIMEe CKOPOCTh MOTOKA B
YIJIOBYIO CKOPOCTh BpalleHUsi 00TEKaeMoro 3jieMeHTa (JIonacTedl TYpOMHKHU WM
IapuKa).

4.9n1eKTpOMAarHuTHbHIE pacxoI0oMepsl, npeoOpaszyromme CKOpOCTH
JBUKYIIEHCS] B MArHUTHOM M0JIe mpoBoasiie xxkuakoctu B DJIC.

5.¥YapTpa3ByKOBBIE PACXOJOMEPHI, OCHOBaHHBIE Ha dS(QekTe yBICUEHUS
3BYKOBBIX KOJICOaHUMN ABIKYIIEHCS CpeIoi.

6.1ueprmanbHbie pacxoaoMepsbl (TypbocumoBbie; KOPHOJIMCOBBI;
TUTPOCKONUYECKU) , OCHOBAaHHbIE HA WHEPLUUOHHOM BO3JEHCTBUM MAacChl
JBHOKYILEUCS C JIMHEWMHBIM WM YTJIOBBIM YCKOPEHUEM KUKOCTH.

7.TeroBble  pacxoJoMepbl  (KaJIOpUMETPUUYECKHE; TEepMOaAHEMOMETPU-
YecKue), OCHOBaHHbIE Ha 3(ddexTe mnepeHoca Temia IBUXKYIIEWUCS Cpeaor oT
HarpeToro Tena.

8.0nTruyeckue pacxoJOMephbl, OCHOBaHHbIE Ha 3(PQeKxTe yBieueHUs CBETa
nBrkyiencs: cpenoit (duzo-OpeHenn) WM paccesHHs CBETa IBMKYITUMUCS
yactutiam ([onrmaepa).



9.Merounble  pacxogoMepbl  (C  TEIUIOBBIMH,  MOHHU3AIMOHHBIMH,
MarHUTHBIMH, KOHIIEHTPAIMOHHBIMU, TYpOYJIEHTHBIMU METKaMU), OCHOBAHHBIC HA
M3MEPEHUU CKOPOCTU WM COCTOSSHUM METKH MPU MPOXOKICHUU €€ MEXKIY ABYyMS
(UKCUPOBAHHBIMHU CEYCHHUSIMH TTOTOKA.

EcrectBenHo,  mpuBenmeHHas ~— kimaccudukanus, ~— HE  MOJHAT |
HEUCUEPIIBIBAIONIAS, MMOCKOJIBKY C KaXKJbIM T'OJOM MOSIBIISIOTCS HOBBIE METOJIbI U
CpeAcTBa HW3MEpeHUul pacxoga. B 0TedeCTBEHHOW MpaKTUKE HauOOJbIIee
pacnpocTpaHeHUe MOJIYUYHIA PACXOJIOMEPBI MEPBBIX MIATH TPy (MIEPEMEHHOTO U
MTOCTOSTHHOT'O JABIICHUS, TaxOMETPUYECKHE, AIEKTPOMArHUTHBIE "
yIbTPA3BYKOBbIE). DTH PACXOJOMEPHI BBIMYCKAIOTCS CEPUHHO M  HAXOHAT
IIPUMEHEHUE TMPAKTUYECKHM BO BCEX OTpPACIAX HAPOJHOTO  XO3SHCTBA.
Pacxonomepsl OCTaldbHBIX TPYIN MUCHOJB3YIOTCS MMOKa, B OCHOBHOM, JIJISI PEIICHUS
CHEIUATbHBIX U3MEPUTEIBHBIX 3a/1a4 (IIPU HAYYHBIX UCCIIEIOBAHUSIX, B MEJUITMHE,
KPUOTEHUKE, MPU HU3MEPEHUSX arpecCUBHBIX U TOKCHUYHBIX Cpel W T. II.),
W3TOTOBJISIIOTCS €AMHUYHBIMU SK3EMIUISIpaMU WM MAJIBIMUA TAPTUSMU U SIBJISIOTCS
Ha CErOJHSIIHUN JI€eHb HECTaHJAAPTU30BAHHBIMU CPEICTBAMU U3MEPEHUI.
CoBpemeHHas U3MepuUTeNbHAS IPAKTUKA MIPEABIBISECT OUEHb BHICOKHE TPEOOBAHUS
K TOYHOCTH, HaJIG)KHOCTH, OBICTPOACHCTBHUIO, (DYHKIIMOHAILHOCTH PACXOJ0MEPOB.
CnemyeT OTMETUTh, 4YTO B  OOJBIIMHCTBE CJIydaeB »dATU  TpeOOBaHUs
MPOTUBOPEYMBLI, T. €. YJIY4IlIEHHE OJHUX XapaKTEPUCTUK, KaK MpaBuUIo,
JIOCTUTAETCS 3a CYET HEAOpean3alid BO3MOKHOCTEH yiydileHus Ipyrux. Tak,
yBEIUYCHHE (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH MPUOOPOB 3a CUET YCIOKHECHUS
CHUKAET MX HAJIe)KHOCTh BCIEJACTBUE BO3PACTAHUS YMCIIA MMOJBEPKEHHBIX OTKAa3aM
AJIEMEHTOB. YBENWYeHUE OBICTPOJACHCTBUSA CHUXACT S(PPEKTUBHOCTh CHUCTEM
ABTOMATHYECKONM  KOMIICHCAIIMM  MEMIJICHHO  MEHSIOLUIUMXCS  MOTPELIHOCTEH,
BBI3BAaHHBIX BIUSHUEM BHEIIHEHW CpPEeIbl, MapaMeTPOB U3MEPSEMbIX OOBEKTOB U T.
n. IlostoMy pa3BuTHE U3MEPUTEIBHOM TEXHUKHM, B TOM 4YHUCIE U
Pacxo/I0U3MEPUTEILHON, COMPOBOXKIACTCSI TMOCTOSHHBIM TMOMCKOM Pa3yMHOTO
KOMIIPOMHKCCA MEXKIY peaM3yeMbIMU CBOMCTBAMHM NPUOOPOB, TEXHUUYECKUMU
BO3MOXXHOCTSIMU U DKOHOMHYECKOU IienecooOpaszHocThio. Ilpu stomM criemyer
UMETh B BHUJY, YTO U ,IpyOble", OTHOCUTEJIHHO HU3KOTOYHBIC, HO HEIOPOTHUE
CpeICTBa U3MEPEHUI BCceraa Oy1yT UMETh 0CTaTOYHO OOJIBIION MTPOMBIIIJICHHBIN
CIIPOC, OCKOJIBKY CIIOCOOHBI YI0BJIETBOPUTH OMPEICICHHBINA KJIacC MPAKTUYECKUX
U3MEpUTENBHBIX 3a7a4. OTHAKO Pe3KOe MOBBINICHHE TOYHOCTH U3MEPEHUI ObLIO U
OCTaeTCsl BAXXHEWILEW 3aJadyedl pPa3sBUTUS PACXOJOU3MEPUTEIIBHOM TEXHHKH.
3HauuTEIbHAS YaCTh CEPUHMHO BBIIYCKAEMBIX PACXOJOMEPOB HMEET KJlacc
TOYHOCTH (IIPUBEICHHYIO MOrpemHocTsb) 1—1,5%. Eciu npuHATh, 4TO U3MEpPEHHUs
MPEUMYIIECTBEHHO MTPOBOSITCS B CEPEANHE MIKAJIbl, OTHOCUTEIbHASI TOTPEIIHOCTh
3TUX u3MepeHuil cocraBisieT 2—3 %. C yderoM e BIUSHUA pPa3InYHBIX
JeCTaOUIIBUPYIOMINX (PAKTOPOB JIEUCTBUTENbHAS TMOTPEIIHOCTh OyJeT erle
oosbiie. B 1o ke Bpems mist 3(PEKTUBHOTO YNPABICHUS TEXHOJIOTHUECKUMHU
npoieccaMu B HEPTSHOHM, ra3oBOM, XMMHYECKOW OTpacisix MPOMBIIUIEHHOCTH,
DHEPreTUYECKUMHU U TPAHCIIOPTHBIMU YCTAHOBKAMU, JJISl YUETHBIX OINEpaluid yxKe
cerofHsi Tpedyercs Ha MOPSAIOK OoJiee BBICOKAS TOYHOCTh M3MEPEHUN pacxoja.
NMeHHO 3TO 00CTOATENbCTBO OOYCIOBIMBAET HEOOXOAUMOCTh CO3JAHUS U



BHEJIPEHHS pacxoAoMepoB, nMmeromux kiacc He xyxe 0,1—0,3 %. XapakrepHas
OCOOCHHOCTh PACXOJOU3MEPHUTEIBHON MPAKTUKH — YPE3BBIYAMHO IHUPOKAs
HOMEHKJIATypa U3MEPSIEMBIX BEIIECTB, UMEIOIINX Pa3INIHbIC (PU3UKO-XUMUUYECKHE
CBOMCTBAa — IIJIOTHOCTH, BSI3KOCTh, TEMIEPATYPY, (Pa30BbIil COCTaB U CTPYKTYPY.
[TosToMy B 3TO¥ 00JaCcTH U3MEPEHUN OCOOEHHO OCTPO CTOMT IIpo0JIeMa CO3TaHus
npuOOPOB WHBAPUAHTHBIX  (MAJOYYBCTBUTEIBHBIX) K  (PHU3UKO-XUMHUYECKUM
CBOMCTBAM H3MEPSIEMBIX Cpell, K HEWH(POPMATHBHBIM IapaMeTpaM BXOTHOTO
CUTHaJa.



