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1. NIEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
AACHUINIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH
PE3YJIbTATAMU OCBOEHHUSA OBPA3OBATEJIbBHOU ITPOI'PAMMBI

Bujg nesTeabHOCTH BBIITYCKHHUKA

I[I/ICHI/IHJ'II/IHa OXBAaTbIBACT KPYI' BOIIPOCOB, OTHOCAIIUXCA K HAYYHO-UCCIICA0BATCIbCKOMY BUIAY
HpO(l)eCCHOHaHbHOﬁ ACATCIIbHOCTH BBIITYCKHUKA B COOTBCTCTBUH C KOMIICTCHIWAMU U BUJAAMH OCA-

TETHLHOCTH, YKa3aHHBIMU B YY€OHOM IIJIaHE.
Meab AMCIUATIMHBI

OOyuenue HanboJiee pacpPOCTPAHEHHBIM CXEMaM M3MEPEHUs TEIUIOTEXHUUYECKUX BEJIUYUH,
MOJTrOTOBKE U MPOBEACHUIO U3MEPEHUil, 00paboTKe UX pe3ysbTaTOB ¢ MIPUMEHEHHEM COBPEMEHHBIX

I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI U TEXHUYECKUX CpCACTB.
33[[3‘11/[ AUCHHUIIINHBI

HpI/IO6peTeHI/Ie HaBBIKOB H YMCHI/Iﬁ HCIIOJIB30BaHUA CYIICCTBYIOIIUX CPEACTB H3MEPCHHA

TEIUIOTEXHUYECKUX BEIIMYHH, TPOBEICHUS U3MEPECHUI U 00pabOTKE MX PE3yIbTaTOB.

Kona Conepxanue IlepeyeHb MIIAHNUPYeMBbIX Pe3yJbTATOB
KOMIIETEHIIU U KOMIIeTeHIM i 00y4yeHusi 10 TUCHHILINHE
1 2 3
OIIK-5 CIIOCOOHOCTB MCIONB30BaTh OC- | 3HATh:
HOBHBIE IPUEMBI 00PAOOTKM M | IpUEMBI M METO/IBI 0OPaOOTKH M MPEICTABICHHUS
MpEACTABJICHUS SKCIIEPUMEH- OKCHEPUMEHTAIbHBIX JaHHBIX
TAJIBHBIX JAHHBIX yMeTh:
MPOBOJUTH U3MEPEHHS U 00pabaThIBATh DKCIIEPH-
MCHTAJIbHbLIC JaHHBIC
BJIaJIeTh:
HaBbIKaMH HCIIOJIb30BaHNA OCHOBHBIX ITPUEMOB
00pabOTKU U MPEIICTABICHUS SKCIICPUMECHTAIb-
HBIX JJAHHBIX
IK-1 CMOCOOHOCTD BBIMOJHSTE OKCIE- | 3HATh: TPUHIIMITLI ICHCTBUS, YCTPOUCTBO U3Me-
PUMEHTHI Ha JEMUCTBYIOIIMX 00b- | PUTEIHHON aImapaTrypbl TEITNIOTEXHHYECKUX Be-
€KTax 110 3aJaHHbIM METOJHUKaAM JIMYHNH
1 00pabaThIBATh PE3YIIBTATHI C YMeTh: U3MEPATh TCIUIOTCXHUICCKUEC BETUUHNHBI
MIPUMCHCHUEM COBPEMCHHBIX u O6pa6aTI)IBaTB PEIYILTATHI C IPUMCHCHHUEM
WH(POPMAIMOHHBIX TEXHOJIOTUH | COBPEMEHHBIX HH)OPMAIIMOHHBIX TEXHOJIOTHIA U
U TEXHUYECKHUX CPEJICTB TEXHUYECKUX CPE/CTB
BJIa/IeTh: OCHOBHBIMH METOJAMH H3MEPEHHU U
00pabOTKHU pe3yJIbTATOB

2. MECTO JUCIIATLJIAHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

HucturuinHa b1.B.08 Texuuueckue naMepeHus OTHOCUTCS K BApHATUBHOM YacTH.

JucuunnuHa TexHuyeckue u3MepeHus: 0azupyercss Ha 3HAHUSX, MOJTYYEHHBIX NPU U3YYEHHU
muctumuinH: b1.5.06 ®usuka, b1.5.10 DnekTpoTexHuKa U 3J€KTPOHUKA.

OcHOBBIBasICh Ha M3YYEHHM NEPEUYUCIIEHHBIX JAUCUUIUINH, TeXHUYecKue M3MepeHus mnpei-
CTaBISIOT OCHOBY i u3ydeHus aucuuiuinH: b1.6.17 Metposnorus u u3mMepuTenbHas TEXHUKA,
b1.b.16 Texuuueckue cpeacrsa aproMarnsauuu U ympasienus, b1.B.JIB.11.01 IIpoektupoBanue
ABTOMATHU3UPOBAHHBIX CHCTEM.

Takoe cucTeMHOE MEXIUCIUINIMHAPHOE N3YYE€HUE HAMPABIECHO HA IOCTUXKEHUE TpeOyeMo-
ro ®I'OC ypoBHs NOATOTOBKU MO KBaTH(pUKaUU Oakaiasp.



3. PACIIPEJAEJEHUE OBBEMA JJUCIHHUIIVINHBI

3.1. Pacnpenesnenne o0beMa AMCUMILIMHBI 10 oopMaM 00yUeHH s

Tpyooemxkocms Oucyuniunst 8 4acax
Kypcosasn
= g & 4 3 padooma Buo
< S § S 3 (npoexm), npome-
Dopma & : § 3 S KoH- srcymou-
00yueHus S § = S § mpoavHasn HOUl am-
S S & s § § paooma, mecmauyuu
5 z S S |8 S 3 S S
o | S S 3 S &z E 3 S § | pegpepam,
S| 5| 8 | 2| 5 |§§ &% S S PI'P
<O | X T | N RS K= SIS
1 2 3 4 5 6 7 8 9 10 11
Ounas 2 | 4 1180 | 54 | 36 | 18 - 90 Kp DK3aMeH
3aounas 3 - 180 | 18 6 6 6 153 Kp DK3aMeH
3aounas (ycko- 1 - 180 | 10 4 3 3 161 Kp DK3aMeH
peHHoe o0yue-
HUE)
O4Ho-3204Has - - - - - - - - - -

3.2. Pacnpenesnienne o0beMa IMCUMILIMHBI 10 BUAAM YUeOHBIX 3aHATHH 1

TPYAOEMKOCTH
6 m.". 6 UH- Pacnpeoenenue
mepaxkmue- no cemecmpam, uac
Tpyoo- | noii, akmue-
Buo yueonwvix zanamuii eMKOoCmb | HOll, UHHOG6A-
(uac.) UUUOHHOU 4
dopmax,
(uac.)
1 2 3 4
|. KonTakTHasi pa6oTa 00y4aromuxcs ¢ npe-
54 11 54
nojaBareyeM (BCero)
Jlexmun (JIk) 36 36
JlaGopatopusie pabotsl (JIP) 18 18
Konrponbnas pabota + - +
I'pynmoBsie (MHAMBHUIYAIbHBIE) KOHCYIbTAMN + +
I1.CamocTosiTesIbHAS padoTa 00y4YaIOLIUXCS 90 ) 90
(CP)
IMoaroroBka k nabopaTopHbIM paboTaMm 30 - 30
BhlnosHeHIE KOHTPOIBHOM pabOThI 30 - 30
[MoaroroBka Kk 3K3aMeHy B TEUCHUE cEMeCTpa 30 - 30
I11. IIpomexyTouHasi aTTECTANMA dK3aMEH 36 - 36
OO61ast TpyI0eMKOCTh AUCHHILIHHEI .. ..... 4ac. 180 - 180
3ad. el. 5 - 5




4. COAEP) KAHUE JUCIUIIJINHBI
4.1. Pacnipeesienne pa3ieioB IMCUUIJIMHBI 110 BUJAM YUYeOHBIX 3aHATHI

1JIs 04HOM GopMbI 00yUeHMsI:

Buowt yueonwvix 3anamuil, exnrouan
Ne camocmosamesbHyio paoomy ooyua-
pas- Haumenosanue Tpyooem- owuxca u mpyooemkocms; (uac.)
Oena u pasoena u kocimb, YueOHble 3aHamus camocmos-
memnl mema OuCyUnIUHDB (uac.) nabopa- menvhan pa-
neKyuu mopnsie 6oma odyua-
padomol ouwuxca
1. MeTtpoJiornyeckue OCHOBBI 25 7 i 18
TeXHUYeCKNX U3MepeHM i
1.1 CpencTBa U3MepeHni U UX KJIaccu-
8 2 - 6
(bukarms
1.2. I"CII. [puanumnsr moctpoenus ['CIL 8 2 - 6
1.3. N3mepurensHbIl IpeoOpa3oBaTeib 9 3 i 6
1 UX KJaccuukanus
2. HN3mepenue reMneparypsl 35 8 9 18
2.1. OO61mue cBeeHus 00 U3MEPEHUU 16 3 4 9
TeMIIEpaTyphl.
2.2. CpencTBa u3MepeHus TeMrepary- 19 5 5 9
038
5 HN3mepenune Ille.]IEHI/IH H Pa3HO- 34 7 9 18
: CTH JaBJICHUI
3.1 OO61mue cBeneHus 00 U3MEPEHUU 15 2 4 9
JIABJICHUS
3.2. CpencTBa u3MepeHus JaBiIeHUs 19 5 5 9
4. HN3Mepenue kom4ecTBa U -
3MepeHHe KOJINYeCcTBAa U pac o5 7 i 18
X012 BellecTBa
4.1, OO6mmue cBeneHust 00 N3MEPEHUHU 11 2 i 9
KOJINYECTBA U pacxo/ia BellecTBa
4.2. CpencTBa u3MepeHus KOIU4ecTa U 14 5 ) 9
pacxojia BeIecTa
o. HN3mepenue ypoBHs 25 7 - 18
5.1. OO61ue cBeieHus 00 U3MEPEHUHU 11 2 i 9
YpOBHs
5.2. CpencTBa U3MEpeHus yPOBHS 14 5 - 9
HUTOro 144 36 18 90
- 1151 32049HOM GopMBbI 00y4eHHs:
Buowl yueonwvix 3anamuil, 6xkiouan ca-
No MocmoamenbHyo padomy odyuaio-
pas- Haumenosanue Tpyooem- UAUXCA U MPYOOCMKOCIY; (wac.)
oena u pagoeﬂa u Kocmb, y‘leﬁ”ble 3AHAMUA camocmo-
memol mema OUCUUNIUHDL (uac.) aabopa- | NpakTu- | AMeENbHAA
mopnble YyecKue padoma
HEKUME ) hagomer | samsTus | 0Gyuar-
wuxcsa
1. Metposnoruyeckue  OCHOBBI 31 1 i i 30
TEeXHHYECKUX U3MepeHHu i
1.1 CpencTBa u3MEpeHni 1 UX Kiac- 10,3 0.3 ) ) 10
cuduKaius
1.2. I'CII. TlppHUMIIBI TOCTPOEHUS 10.3 0.3 ) ) 10
I'CIL.
1.3. W3mepuTenbHblIii Mpeodpa3oBa- 10,4 0,4 - - 10




TeIb U MX KIaccupuKkarms
2. M3mepeHue TeMnepaTypbl 40 2 3 2 33
2.1. OO61ue cBeeHus 00 U3MEPEHUH 16 1 1 1 13
TeMIIepaTypHl.
2.2. I()Zlgeﬂcma WU3MEpEeHHs TeMIepaTy- o4 1 2 1 20
5 HN3mepenue AaBJIeHHs H pas- 36 1 3 2 30
: HOCTH J1aBJICHUM
3.1. OO61ue cBeneHus 00 U3MEPEHUU 125 05 1 1 10
JIABIICHUS
3.2. CpencTBa u3MepeHus JaBICHUs 23,5 0,5 2 1 20
4. H3mepeHue KoJM4ecTBA U 32 1 i 1 30
pacxoja Belecrsa
4.1. O6uue cBeneHns 00 M3MEPEHUN 11 05 ) 05 10
KOJIMYECTBA U Pacxo/a BEIIECTBA
4.2. CpencTBa U3MepeHus KOJINIeCcTBa 21 05 ) 05 20
Y pacxoJia BelecTBa
5. HN3mepenne ypoBHsi 32 1 - 1 30
5.1. OO6mue cBeneHust 00 N3MEPEHUU 11 05 ) 05 10
YPOBHS
5.2. | CpencTBa u3MepeHus ypOBHs 21 0,5 - 0,5 20
HUTOI'O 171 6 6 6 153

- 1151 32049HOii hopMbl 00y4yeHusi (YCKOpEeHHOE 00yJeHue):

Buowl yueonwvix 3anamuil, 6xniouan ca-
No MocmoamenvbHyo padomy odyuaio-
pas- Haumenosanue Tpyooem- wuxca u mpyooemKocmo; (uac.)
oena u pazdena u Kocmb, yuebHvle 3aHAmMUA camocmo-
memol mema OUCUUNIUHDL (uac.) nabopa- | MPaKTH- | AMelbHAA
" mopuvie | 4YecKHe paboma
ACKUUE | aGompr | samsTus | 0Oyuato-
wuxcs
1.
MertpoJiornyeckue OCHOBBI 325 05 ) ) 39
TeXHUYECKUX U3MepeHH i
1.1 CpencTBa u3MepeHuit 1 Ux Kiac-
11 - - - 11
cudukaius
1.2 I'CII. IIprHIHXIIEL TOCTPOEHUS
TCIL 10 10
1.3. | U3mepurenbHblil mpeobpa3oBa- 115 05 ) ) 11
TEJIb ¥ UX KilacCU(UKAIHSL.
2. N3mepenne TemnepaTypsl 37 1 2 1 33
2.1. OO6mue cBexeHus 00 N3MEPEeHUN 15 05 1 05 13
TeMITepaTyphl.
2.2. I()jge[[CTBa WU3MEpEHN TEMIIEpaTy- 29 05 1 05 20
5 HN3mepenue AaBJIeHus ¥ pa3- 35 1 1 1 39
: HOCTH JaBJICHUI
3.1. OO0mmue cBeneHust 00 U3MEPEHUU 135 05 05 05 12
JIABJICHUS
3.2. CpeicTBa U3MEPEHHUS JaBJICHUS 215 0,5 0,5 0,5 20
4.
HN3mepenue KouvecTBa U 335 1 i 0.5 32
pacxoja Belecrsa
41. OO0mmue cBeneHust 00 U3MEPESHUHU 12,5 05 ) ) 12
KOJIMYECTBA U PacxoJia BEIIeCTBa
4.2. CpencTBa u3MepeHus KOJINIecTBa 21 05 ) 05 20
U pacxojia BEIIeCTBa




o. HN3mepenne ypoBHst 33 0,5 0,5 32

5.1. | Obuwme cBeneHus 00 M3MEPEHUU 125 05 ) 12
YPOBHS

5.2. CpelicTBa H3MEpEHHsI YPOBHS 20,5 - 0,5 20

HUTOI'o 171 4 3 161




4.2. Cogepxxanne TUCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 pa3iejiaM U TeMaM

PA3JIEJI 1. METPOJIOTMYECKHAE OCHOBBI TEXHUYECKHWX U3MEPEHU
1.1. CpenctBa nu3MepeHuii 1 UX KiaaccupuKanus

Cpencto usmepenuii (CH) - TeXHUYEeCKHE CPEICTBO, IPeAHa3HAYCHHOE TSI M3MEPEHNH, HMEIOIee
HOPMHMPOBAaHHbBIE METPOJIOTHYECKUE XapaKTEPUCTUKU, BOCIPOU3BOSIIIECE U XpaHsIee eqUHULYY (Ppru3ndecKkoit
BEJIMUYMHBI, pa3Mep KOTOPON MPUHUMAETCS HEM3MEHHBIM B Mpefiesax YCTaHOBJICHHOM MOTPEIIHOCTH B TeYe-
HHE U3BECTHOTO HHTEPBaJla BPEMEHHU.

1. ITo ¢pynkmmonansHOMy HazHadeHnto CU moapa3aenstorcs Ha:

* Mepa - CPelICTBO M3MEPEHUH, MTpeJHa3HauYCHHOE AJIsl BOCIIPOU3BEACHUS U XpaHEeHUs (PU3NIECKOH
BEJIMYMHBI 33JaHHOTO pa3Mepa.

* U3MEPUTEIbHBIN IPUOOpP - CPEACTBO U3MEPEHUH, NpeIHaA3HAYCHHOE Al NOIy4EHHUs 3HAaUeHUH u3-
MepsieMor (pu3nYecKoil BeMUYHHBI B YCTAaHOBJICHHOM AMana3oHe B ¢opme, yaoOHOH ans Habmomatens. [o
cnocoOy npexacrasineHns nHpopmanun WUII nenstcst Ha mokasblBaloUIMe M perucTpupyromme. Pasmuuaior
MPUOOPHI IPSMOTO ASUCTBHSI M IPUOOPHI CPAaBHEHUS,

* U3MEPUTEIIbHBIN MpeoOpa3oBaTellb - TEXHUUECKOE CPEACTBO, ClIy’Kallee Uil NpeoOpa3oBaHus U3-
MepsieMOH BENIMYMHBI B APYTYIO BEIUUMHY WM CUTHAJ M3MEpHUTENbHON MH(popManmu, yaoOoHou s oOpa-
00TKH, XpaHEeHUs!, JaNbHEHIIET0 IpeoOdpa3oBaHysl, MHAMKALMK Wik nepeaadn. [lo xapakTtepy npeodpasoa-
HUS pa3InYaioT: aHaJIOrOBbIe, LU(po-aHaIoroBble, aHanoro-uudpossie npeodbpasosatenu. [lo mecty B u3-
MEPUTENIBHON LIENU PA3INYALOT:

a) TICpBUYHBIA M3MEPUTENBHBIN peoOpazoBareib (JaT4rK) - H3MEPUTEIbHBIH peodpazoBarteb, Ha
KOTOPBII HETIOCPEICTBEHHO BO3ACHCTBYET U3MepsieMast (hu3nveckasi BeJTMunHa;

0) mepenaromuid U3MEPUTENBHBIN MPEo0pa30BaTeNlb - U3MEPUTEIILHBIN PeoOpa3oBaTeib, MPeIHa-
3HAYEHHBIH I AUCTAHIMOHHOH Mepejaun CUTHaNa U3MEPUTEIbHON HHPOPMAIUH;

B) MacIITaOHBI M3MEpPUTENHHBIA MPeoOpa3oBaTeNs - U3MEPUTENHHBIA IIpeoOpa3oBarelb, MMpeIHa-
3HA4YCHHBIN 17151 N3MEHEHHUS pa3Mepa BeTUUMHbI B 3aJaHHOE YHCIIO pas3.

2. o yposHto aBToMatuzanun CU noapazaenstorcs Ha:

» HeapTOMaTH3upoBaHHoe CU - He MeeT yCTpONCTB 1J11 aBTOMAaTUYECKOTO BBITIOHEHUSI U3MEPEHUN
1 00pabOTKH UX PE3yTbTaTOB;

* apToMaTu3upoBaHHoe CU - MpOM3BOANUT B aBTOMAaTHYECKOM PEKUME OJHY UM YacTh U3MEPUTEIh-
HBIX OIEPALMIA;

* aBTomMarndeckoe CU - mpon3BOaUT B aBTOMATUUECKOM PEXHUME W3MEPEHHs U BCE ONEpaluu, CBS-
3aHHBIE C 00PabOTKOW pe3yabTaTOB M3MEPEHHH, X PETUCTpaluel, neperadyell JaHHBIX WM BBIPaOOTKOMN
YIPaBJISIONIETO CUTHATIA.

3. ITo meTponornueckoMmy HazHaueHuto CH nogpasnenstorces Ha:

* pabouee CH - mpenHa3Ha4yeHO U1 BCEX BUAOB M3MEPEHUH, HE CBSI3aHHBIX C Nepeaadeld pazmepa
enuHuIel qpyrum CH.

 meTposorudeckoe CHU - mpegHazHaueHo ISl METPOJIOTHUECKHX IIeJieii: BOCIIPOU3BEICHUS U XpaHe-
HUsSl eIMHHUIBI, Tepenaun pasmepa eauHunbl padounm CHM. K HUM OTHOCAT 3TanoHsl, 00pa3loBbIE
CH, crangapTHBIE 00pa3IIhL.

4. [1o OTHOIICHHUIO K H3MEPSIeMOH (PM3NIECKOW BEIMYHHE Pa3INYalOT:

* ocHOoBHOE - CU T0Oi1 Ppuznyeckoii BeTUUNHBI, 3HAYCHUE KOTOPOW HEOOXOUMO MOJIyYUTh B COOTBET-
CTBUHU C U3MEPUTEIBHOU 3a/1aueit;

* BcnoMorartenbHoe - CU Tol (hm3udecKkoil BETWIWHBI, BIMSHUE KOTOPOW HAa OCHOBHOE CPEICTBO
U3MEpPEeHNH WIN 00bEKT U3MEPEHUH HeOOXO0ANMO y4YecThb AJIS MOJyYeHHsl Pe3yJIbTaTOB U3MEpEeHuil Tpedye-
MOM TOYHOCTH.

1.2. T'CII. lIpunuunsl noctpoenns I'CIL.

I'CII - T'ocynapcTBeHHAs! cCTEMa MPOMBILUICHHBIX TPUOOPOB U CPEACTB aBTOMATH3AIMH, COBOKYITHOCTD
YCTPOMCTB TOJYyYEHUs, TIepeadn, XpaHeHus, oOpaboTKi W MpeNcTaBlieHnss MHQOpPMAaMH O COCTOSHUH U
XOJIe pa3IMYHBIX MPOIIECCOB U BRIPAOOTKH yrpaBiisitomux Bo3aeiictuii Ha Hux. ['CIT coctouT u3 yHuUIm-
POBaHHBIX 3JIEMEHTOB, MOAYJIEH U OJIOKOB, OMYCKAIOIINX HH)OPMALMOHHOE, YHEPTETHYECKOE U KOHCTPYK-
TUBHOE CONPSIKEHHE B arperaTHeIX KOMILIEKCaX M aBTOMAaTH3MpPOBaHHBIX cHcTemax ympasieHus. B I'CII
BXOJST JJIEKTPUUYECCKHE, TTHEBMATHUYECKHE W THIAPABIMYECKHE MPUOOPHI M YCTPOHCTBA B OOBIKHOBEHHOM,
BUOpPOYCTOWYMBOM, TEPMETHYHOM, TIBLJIE- M BIATO3aLTUIIEHHOM UCTIOTHEHNH.

I'CII ocHOBBIBaeTCs Ha CleA. NPUHIUIAX:

1.Tunuzanus peanusyemsix cpencts I'CIT hyHkIuei.



Z.MI/IHI/IMI/ISEII_II/IH HOMCHKJIATYPbI BXOAAIINX B CUCTEMY CPCACTB.
3.BC€CTOp0HH$I$I periiamMeHTanusa Tpe60BaHI/If/’I K TCXHUYCCKUM CPEACTBAM CHUCTCM.

M3mepsiembie u perymupyembie B ['CI1 BenmudauHbBI ASATCS Ha:
1.BeIMYMHBI IPOCTPAHCTBA U BPEMEHHU.
2.MEXaHWYECKNE BEIINIMHEI.
3.3JIeKTpUYEeCKIe U MarHUTHBIE BEIMINHBI.
4.TETUIOBHIC U CBETOBLIE.

I'CII oxBatbIBaeT:
1.®opmupoBanre HocuTenel HHGOPMAIMU O 3HAYCHUSX XapaKTePUCTUK YIPaBIeHUs (JaTYNKH, Tpeodpa3o-
BaTeln).
2.HopmupoBaHue cUTrHAIOB (MIPUBEACHUS K CTAHIAPTHOMY BHUIY U JHATa30Hy U3MEPEHHH).
3.DyHKIMOH. Tpeo0pa3oBaHuE B aHAJIOTOBOM 1 1u(poBoil Ppopme.
4 KommyTarus, ALIT u TTATL
5.Peanm3anust Bo3eiicTBHS HA OOBEKT.

MeTtomonmornieckast OCHOBA - CUCTEMa TOCYTaPCTBEHHBIX CTaHIAPTOB.(yCTaHABIMBAET OOIIIE TEXHUYE-
CKHUE TpC6OBaHI/I$1 K BXOJHBIM U BBIXOJHBIM CUTHaJIaM, IIpaBUJIa I/IH(I)OpMaHI/IOHHOFO COIPS’KCHUA U KOH-
CTPYKTHUBHOTO HCTIOJTHCHUS).

Texandeckast ocHoBa ['ClI- arperatHbsie KOMIUTEKCHI, K&XKABIH 3 KOTOPHIX MPEACTABISET COO0H COBO-
KYITHOCTb T€X CPEJCTB YIMOPSAOUCHHBIX MO (YHKIUSAM U TTapamMeTpam.

1.3.U3mepureibHbli Npeodpa3oBartesib U UX KJIacCH(PUKALMSA.

Jatuuku (B muTepaType 4acTo Ha3bIBAEMBIE TAKKE M3MEPHUTEIBHBIMU MPE0Opa3oBaTeNsiMK), HIIH I10-
JPYroMy, CEHCOPBI SIBJISIOTCS] DIEMEHTAMH MHOTHX CHCTEM aBTOMATHKH - C UX ITOMOIIBIO MOJTYy4atoT HHPOP-
MAalLMIO O IapaMeTpax KOHTPOJIUPYEMOM CUCTEMBI U YCTPOUCTBA.

JlaTdauk — 3TO 3IEMEHT H3MEPHUTENBHOrO, CHUTHAIBHOIO, PETYIUPYIOMIETO0 WU YIPaBIISIOMIErO
YCTPOKCTBA, MPeoOpa3yomnii KOHTPOIUPYEMYIO BETUUUHY (TeMIlepaTypy, AaBJICHUE, YaCTOTY, CUITy CBETa,
JNEKTPUYECKOE HAIPSHKEHUE, TOK M T.J.) B CUTHAN, YAOOHBIA U U3MEpEHHs, Niepeiadn, XpaHeHus, oopa-
OOTKH, peruCTpaLuy, a HHOTJA U AJISl BO3ACHCTBUSA MM Ha yHpaBiseMble Ipouecchl. Mim mpoiue, JaTyuk —
3TO YCTPOWCTBO, peodpa3yroliee BXOJHOE BO3ACHCTBIE 0001 (hU3NIEeCKOH BEIMYMHBI B CUTHAN, yIOOHBIH
JUTS TATbHENIIIET0 NCII0Ih30BaHHUA.

B 3aBucrMoOcTH OT BUJa BXOAHOW (M3MEpsEMOi) BETMUMHBI PA3IHYAIOT: JaTYMKH MEXaHUUECKHUX I1e-
peMenieHnil (JINHEWHBIX U YIJIOBBIX), THEBMAaTHUECKHE, SIEKTPHUECKHE, PACXOJOMEPHI, TaTYNKU CKOPOCTH,
YCKOpEHUsI, YCHIIUS, TEMIIEPATyphl, JaBIECHUS U p.

[To BHAY BBIXOAHOW BENMYUHBI, B KOTOPYIO NpeoOpa3yeTcss BXOJHAs BeJIWYMHA, pa3jinya-
0T HEUIEKTPUIECKHE U DIIEKTPUUECKHE: TaTYMKH NOCTOsTHHOTO Toka (D/1C nim HanpsoKeHus), JaTYUKA aM-
wmMTyael nepemeHHoro toka (9/IC wnum HampspkeHus), TaTYUKM 4acToThl mepeMeHHoro toka (BC wmmu
HaNPsKEHUs ), JATYMKH CONPOTHUBIIEHUS (aKTUBHOTO, HHAYKTUBHOTO MJIM €MKOCTHOTO) U JIp.

Ilo npuHIMIy ASHCTBHS JaTYMKM MOXHO  pasfelnuTb Ha JBa Kjacca:  IeHEpaTOpHBIE
U MapaMeTpuiecKue (AaTYNKU-MOAYJIATOPHI). ['eHepaTopHble JaTYMKH OCYILECTBISIIOT HENOCPEICTBEHHOE
npeoOpa30BaHUE BXOTHOM BEIMYUHBI B SJICKTPUICCKUI CUTHAI.

[TapameTprueckye JaTYMKHU BXOAHYIO BEJTMUMHY NPeoOpPa3yioT B H3MEHEHHE KaKOT0-TH00 3JIeKTprude-
ckoro napamerpa (R, L unu C) naTumka.

[o mpuHIMITY NEHCTBUS JaTYNKU TaKKe€ MOXHO Pa3JelIUTh HA OMUYECKHUE, PeOCTaTHBIE, (POTOIICK-
TpHUYecKre (ONTHKO-3JIEKTPOHHBIE), HHAYKTUBHbIE, EMKOCTHBIE U J.P.

Pa3znnyaroT Tpu Ki1acca JaTYMKOB:

- QHAJIOTOBBIE MATYMKH, T. €. JATYMKH, BHIPAOATHIBAIOIINE aHAJIOTOBBIA CHTHAJ, MPOTIOPIHMOHAIBEHO
WM3MEHEHUIO BXOAHON BEINYHHEI;

- TUQPOBBIE JATYHKH, TEHEPUPYIOIIUE [TOCIIEI0BATEILHOCTh UMITYJIBCOB WIIM ABOMYHOE CIIOBO;

- OuHapHble (IBOMYHBIE) TATYMKH, KOTOPBIE BRIPAOATHIBAIOT CUI'HAJ TOJIBKO JABYX YPOBHEH: "BKIIOUE-
HO/BBIKITIOUEHO" (MHAYe ToBops, O WK 1); MOJyYHIIH IIUPOKOE PaCIpPOCTpaHeHHe Ojaromaps CBOeH mpocTo-
Te.

TpeboBaHus, NPENbABIIEMBIE K JaTUHKAM:

- OIHO3HAYHAsI 3aBUCUMOCTD BBIXO/IHOM BETMYMHBI OT BXOTHOW;

- CTaOUITBHOCTH XapaKTEPUCTHK BO BPEMEHH;

- BBICOKAsl YyBCTBUTEJILHOCTD;

- MaJbIe pa3Mepsl U Macca;

- OTCYTCTBUE OOpAaTHOI'O BO3ACHCTBHS Ha KOHTPOJUPYEMBIH IPOLECC U HAa KOHTPOJIMPYEMBIN Hapa-
METP,
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- pa60Ta IIPpU PA3JIMYHBIX YCJIOBHUAX SKCILTyaTalluu,
- Pa3JIMYHBIC BApUAHTBLI MOHTAXa.

[TapameTprueckne AaTYNKH (TATYNKH-MOIYJISTOPHI) BXOJHYIO BEIHUYMHY X NMPeoOpa3yloT B H3MEHe-
HHUE Kakoro-nubo snekrpuueckoro napamerpa (R, L wmu C) natumka. [lepenats Ha paccTossHUEe W3MEHEHHE
NEPEYXCIICHHBIX TaPaMETPOB JaT4YMKa 0€3 SIHEPrOHECYINEro CUrHaia (HanpspKeHUs WM TOKa) HEBO3MOKHO.
BBISIBATE H3MEHEHHUE COOTBETCTBYIOIIETO MapaMeTpa AaTYMKa TOIBKO M MOXKHO IO pEaKIMH JaTYhKa Ha TOK
WIN HampshKeHHE, MOCKOJIbKY MEePEUUCIIEHHBIE TapaMeTphl U XapaKTepU3yIoT 3Ty peaknuro. [loatomy nmapa-
METPHUECKUE JAaTYMKH TPEOYIOT MPUMEHEHHsI CIeIMalbHbIX N3MEPUTEIbHBIX IIeNeil ¢ MUTaHUEeM MOCTOSH-
HBIM WJIM IEPEMEHHBIM TOKOM.

Omuyeckue (pe3UCTHBHBIC) NATYMKU — MIPUHIIMI JCHCTBUS OCHOBAH Ha U3MEHEHUH MX aKTHBHOTO CO-
NPOTHUBIICHUS MTPU M3MEHEHHUHU JUTHHBI |, TIOImaam cedeHns S nim yenpHOro COpOTUBIICHUS .

Kpome TOro, MCnonp3yercs 3aBUCUMOCTh BEIMYUHBI aKTUBHOTO COIPOTHBIIEHHS OT KOHTAKTHOTO

JAaBJICHUS M OCBEIIEHHOCTH (DOTOZJIEMEHTOB. B COOTBETCTBHMM C 3TUM OMHYECKHE MAATYUKU JEJST
Ha: KOHTAKTHBIC, TOTEHIMOMETPUUECKUE (PEOCTAaTHBIE), TEH30PE3UCTOPHBIE, TEPMOPE3UCTOPHEIE, (hoTOpe3n-
CTOpHBIE.

KoHTakTHBIE TATUUKU — 3TO MPOCTEUIINN BUJ PE3UCTOPHBIX JATUMKOB, KOTOPbIE PEe0oOpas3yroT Ie-
peMelIeHrE MIEPBUYHOTO JIIEMEHTa B CKaYKOOOpa3HOe M3MEHEHHE COMPOTHBIICHUS deKTprueckoi menu. C
TIOMOIIIbI0 KOHTAKTHBIX JAaTUYUKOB M3MEPSIIOT M KOHTPOJIUPYIOT YCHIIMS, MEpeMeLIeHHs, TeMIIepaTypy, pas-
Mepbl OOBEKTOB, KOHTPOJUPYIOT HMX ¢GopMy H T. A. K KOHTaKTHBIM JaTdMKaM OTHOCATCSl IIyTe-
BbI€ U KOHIIEBBIE BBIKJIIOUATENM, KOHTAKTHBIE TEPMOMETPHI U TaK Ha3bIBa€MbIE IEKTPOJHBIE JaTUUKH, HC-
TMI0JIb3yeMbI€ B OCHOBHOM JIJISl U3MEPEHUS MPEeIbHBIX YPOBHEH 3JIEKTPONPOBOIHBIX KUIKOCTEH.

KonTtakTHBIE 1aTYUKK MOTYT paboOTaTh Kak Ha MOCTOSHHOM, TaK U Ha MEpPEMEHHOM Toke. B 3aBucu-
MOCTH OT IPE/EIOB U3MEPEHHS KOHTAKTHBIE JATYUKHU MOTYT OBITh OJHO MpPelebHBIMI 1 MHOTOIIPEEIbHBI-
Mmu. [locnenHue HUCMONB3YIOT AN MU3MEPEHUS BEIWYMH, W3MEHSIOUIMXCA B 3HAYUTEIBHBIX Tpejaeiax, MpU
9TOM YaCTH Pe3nucTopa R, BKIIIOYEHHOTO B 3JIEKTPHUECKYIO IIETIb, MOCIIEI0BATENBHO 3aKOPaYHBAIOTCSL.

HenocraTok KOHTaKTHBIX TaTYHKOB — CIIOKHOCTBH OCYILECTBICHHS HENPEPBIBHOIO KOHTPOJIS U Orpa-
HUYEHHBIA CPOK CIIy>KOBI KOHTaKTHOW cucTeMbl. Ho Oxarojapsi mpeenbHON MpoCcTOTE STHX JaTYMKOB HX
IIMPOKO MPUMEHSIOT B CUCTEMaX aBTOMAaTHKH.

PeocraTHble DaTYMKH MPEACTABISIIOT COOOM PE3UCTOP C U3MEHSIOLIMMCS AKTUBHBIM CONPOTHBICHU-
eM. BXo1HOH BeTMUMHON AaT4MKa SBISETCS NEPEMEIEHUE KOHTAKTA, a BBIXOJHONH — H3MEHEHHUE €0 COIMpOo-
TuBIeHUs. [10IBMKHBINM KOHTAKT MEXaHUUECKH CBSI3aH ¢ 00BEKTOM, MepeMelneHue (YriioBoe WK JIMHEHHOe)
KOTOPOTO HEOOXOIUMO NpeoOpa3oBath.

HauOonbiee pacnpocTpaHeHue MOyddsia HOTEHIMOMETPUYECKAsi CXeMa BKIIOYEHHUS] PEOCTaTHOrO
JaTYMKa, B KOTOPOH PEeocTaT BKIIOYAIOT 10 CXEMe JETUTeNs HanpsikeHus. JlenuTeneM HampsKeHHUs Hazbl-
BAaIOT DJIEKTPOTEXHUUECKOE YCTPOMCTBO Ui JIEJIEHUS] IOCTOSIHHOTO WJIM NIEPEMEHHOTO HANpsDKeHUs Ha da-
CTH; JIeJINTENb HANpPsDKEHUS MO3BOJISIET CHUMATh (MCIHOJIBb30BaTh) TOJIBKO YacTh UMEIOLIETOCs HANpPSHKEHUS
MOCPEACTBOM DIIEMEHTOB 3JIEKTPHUUECKOH IeNH, COCTOSAIIeH M3 Pe3UCTOPOB, KOHJEHCATOPOB MIIM KaTyIIeK
WHAYKTUBHOCTU. [lepeMeHHBIN pe3ucTop, BKIIOUAEMBIN [0 CXeMe ACTUTENs HApsSXKEHHs, Ha3bIBAIOT MTOTEH-
LUOMETPOM.

OOBIYHO peocTaTHBIEC AATYMKU NMPUMEHSIOT B MEXaHMYECKHX M3MEPUTENIbHBIX MPUOOpax I mpeod-
pa3oBaHMs WX MMOKA3aHUHN B 3JEKTPHUUYECKHE BETMYMHBI (TOK MJIM HAIPsDKEHUE), HApUMeEp, B IMOIUIaBKOBBIX
WU3MEPUTENSX YPOBHS KUIAKOCTEH, pa3IMYHbIX MAaHOMETPAX U T. II.

JlaTuuk B BUJE MPOCTOrO PEOCTaTa MOUYTH HE UCIOJIb3YETCS BCIEICTBHE 3HAUNUTEIBHOW HEIMHEHHO-
CTH ero craTuveckoi xapakrepuctuki |, = f(x), rae |, - Tok B Harpy3ke.

BrixogHO#H BEMMYMHON TaKOro JaT4YHKa SBISAETCS MajeHrne HAanpsKeHUS Uy, MEXIy MOABWKHBIM U
OJIHUM M3 HEMOJBHXHBIX KOHTAKTOB. 3aBUCHMOCTh BBIXOJHOT'O HANpsKEHHUA OT MEPEMEIICHUS X KOHTaK-
Ta U,,x = f(X) COOTBETCTBYET 3aKOHY M3MEHEHHSI COMPOTHUBIICHHUS BIOJb MOTCHIIMOMETPA. 3aKOH pacrpese-
JICHWS] COTIPOTUBIICHUS 10 JUIMHE TTOTEHIIMOMETPA, OTNPEAETAEMBI er0 KOHCTPYKIIEH, MOXET OBITh TMHEH-
HBIM WM HEJTMHEHHBIM.

[ToreHnmomeTpruyeckre AaTYNKN, KOHCTPYKTHBHO MPEACTABIISIONINE COO0H TIepeMEeHHBIE PE3UCTOPEI,
BBITIOTHSIOT M3 Pa3UYHBIX MaTepUaioB — OOMOTOYHOTO MPOBOJA, METAJUIMYECKUX TUICHOK, MOJIYIPOBOJ-
HUKOB H T. [I.

Tenzope3ucTops! (TEH30METPUYECKHE JATUYUKH) CIYKaT U1l H3MEPEHUSI MEXaHHYECKUX HaIPsHKCHUIH,
HeOobmuX Aedopmanuii, BuOpamnuu. JIeiicTBre TeH30pE3UCTOPOB OCHOBAHO Ha TeH303(h(eKTe, 3aKIFYat0-
ieMcs B I3MEHEHUH aKTHBHOTO COTPOTHBIIEHUS MPOBOJHUKOBBIX M TOJIYIPOBOJAHUKOBBIX MAaTEPHAIIOB MO
BO3/I€IICTBHEM IIPUIIOKEHHBIX K HUM YCHIIHH.

TepMomeTpuueckre NaTYMKU (TEPMOPE3UCTOPHI) - CONMPOTUBIICHHE 3aBUCHT OT Temmeparypbl. Tep-
MOPE3UCTOPHI B KAU€CTBE AaTYUKOB UCIOJIb3YIOT ABYMsI CIIOCOOaMHU:
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1) Temmeparypa TepMOPE3UCTOPA ONPEACISIETCS] OKPYKAIOIIEH Cpeoif; TOK, TPOXOISIINIA uepes Tep-
MOPE3HCTOpP, HACTOJILKO Mall, YTO HE BBI3BIBACT HarpeBa TepMope3ucropa. [Ipu 3TOM yCIoBUU TepMOpe3u-
CTOp HCIIONIBb3YETCs KaK JaTYUK TEMIIEPATypPhl X YaCTO HA3BIBAETCS «TEPMOMETPOM COIIPOTHUBICHHUSD.

2) TemnepaTypa TEpMOPE3UCTOPA ONPEIEISETCS CTETIEHBI0 HarpeBa MOCTOSIHHBIM 110 BETMYHUHE TOKOM
U YCIOBHSMHU OXJaXJeHUs. B 3TOM ciiyyae yCTaHOBHBIIASICS TEMIIEpaTypa OMPEACISACTCS YCIOBUSAMU TETI-
JIOOT/Aa4YH MIOBEPXHOCTH TEPMOPE3NCTOPA (CKOPOCTHIO ABIKEHUS OKPYIKAIOIIEH Cpebl — ra3a WIn KHUIKOCTH
— OTHOCHTEIHHO TEPMOPE3UCTOPA, €€ IMIOTHOCTHIO, BA3KOCTHIO U TEMIIEPATYpPOii), TOSTOMY TEPMOPEIUCTOP
MOJKET OBITh HCIIOJIb30BaH KaK AaTYMK CKOPOCTH MOTOKA, TEIUIONPOBOAHOCTH OKPYKAIOIIEH Cpeibl, MIIOTHO-
CTH ra30B U T. II. B 1aTunkax Takoro poaa NpOMCXOAMT KakK ObI IByXCTYIEHYAaTOE MpeoOpa3oBaHue: U3Meps-
eMasi BeJIMYMHA CHadaja MpeodpasyeTcsl B M3BMEHEHHE TeMIIEpaTyphl TEPMOPE3NCTOpa, KOTOPOE 3aTeM IIpe-
o0pasyeTcsi B ©3MEHEHHE COMPOTHUBIICHUSI.

NHayKkTUBHBIC JaTYUKU CITY)KAT JUIsl OCCKOHTAKTHOTO MOJydYeHUsI HH(OPMAIUU O MEPEMEIICHUSIX pa-
00YMX OpPraHoOB MAIllMH, MEXaHW3MOB, POOOTOB M T.II. M IIPEOOpPa30BaHUA PTOH WH(DOPMAITUH B AJIICKTPHUC-
CKMI1 cUrHa.

[MpuHIMD AEHCTBUS WHAYKTHBHOTO JAaTYMKa OCHOBAaH HAa M3MCHCHWU WHIYKTUBHOCTH OOMOTKHU Ha
MarHATOIIPOBOJIE B 3aBHCHMOCTH OT TIOJIOKEHHUS OTJIENBHBIX AJIEMEHTOB MarHUTOMPOBOA (SIKOps, cepaed-
HUKa U Ap.). B Takux maTumkax IMHEHOE WK yTI0BOE IepeMelienne X (BXoIHas BEIHYNHA) MTpeodpazyeT-
csl B M3MeHeHHne MHAYKTUBHOCTH (L) matuuka. [IpuMeHsroTcs [i1sl M3MEPEHUs! YIJIOBBIX U JIMHEHHBIX TIepe-
MeIIeHUH, nehopMaIuii, KOHTPOJIS Pa3MEPOB H T.II.

B mpocrteiimem ciryyae MHIYKTHBHBIN JaTIWK MPEACTABISET COOOM KATYIIKy WHAYKTHUBHOCTH C Mar-
HUTOTPOBOJIOM, TTO/IBWYKHBIH 3JIEMEHT KOTOPOTO (SKOph) MepeMelIaeTcst o IeHCTBUEM U3MepseMOl BelH-
YUHBI.

WHAayKTUBHBIA MATYWK PACTIO3HAET U COOTBETCTBEHHO pearupyeT Ha BCe TOKOIPOBOISIINE TpeaMe-
Thl. HIYKTHBHBIN JaTYHK SBIsETCS OECKOHTAKTHBIM, HE TPeOyeT MEXaHHMYeCKOro BO3JCHUCTBUS, paboTaeT
0OCECKOHTAKTHO 3a CYET U3MEHEHHUS AIEKTPOMArHUTHOTO TIOJISL.

[Ipeumyiectsa

- HET MEXaHWYEeCKOT0 M3HOCA, OTCYTCTBYIOT OTKa3bl, CBSI3aHHBIE C COCTOSHUEM KOHTaKTOB

- OTCYTCTBYET ApeOe3r KOHTAKTOB U JIOKHBIC cpabaThIBaHUS

- BBICOKAs 4acToTa nepekiodeHuii 10 3000 Hz

- YCTOMYMB K MEXaHUYECKUM BO3ICHCTBUSM

HenocraTku - cpaBHUTEIHHO Majasi 9yBCTBUTEIHHOCTh, 3aBUCUMOCTh WHAYKTUBHOTO COTIPOTUBIICHUS
OT YacTOTHI MUTAIONIETO HANPSDKEHHS, 3HAYUTEIbHOE 0O0paTHOE BO3/ICHCTBHE JaTYMKa Ha M3MEPIEMYIO Be-
TUYYHY (3a CUeT MPUTSHKSHUS SKOPS K CepICUHUKY ).

EMKOCTHBIE JaTYMKH - IPUHLIKAII AEUCTBUS OCHOBAaH HA 3aBUCHMOCTH 3JIEKTPUYECKOM €MKOCTH KOH-
JIeHCaTopa OT Pa3MepOB, B3aMMHOTO PACTIOJIOXKEHHS €ro OOKIaIOK M OT JUAJIEKTPUYECKOW MPOHUIIAEMOCTH
CpeJibl MEXly HUMHU.

EMKOCTHBIE JaT4YMKH, TAaKKe KaK W MHAYKTHBHBIC, MUTAIOTCS TEPEeMEHHBIM HampsbKeHHeM (OOBIYHO
TIOBBIIIIEHHOM YacTOTHI - IO JECATKOB Merarepiy). B kauecTBe M3MEPUTENBHBIX CXEM OOBIYHO MPUMEHSIOT
MOCTOBBIE CXEMBI U CXEMBI C HCIOJIB30BaHUEM PE30HAHCHBIX KOHTYPOB. B mocinenneM ciydae, Kak IMpaBHIIo,
UCIIOJIB3YIOT 3aBUCUMOCTh YaCTOTHI KoJieOaHUH reHepaTopa OT EMKOCTH PE30HAHCHOTO KOHTYPA, T.€. AaTYHK
MMEET YaCTOTHBIN BBIXOJI.

JlocToMHCTBa €MKOCTHBIX AATYMKOB - MPOCTOTA, BBICOKAs UyBCTBUTEIBHOCTh W Majas WHEPLUOH-
HOCTB. HCZIOCTaTKI/I - BIMAHNUEC BHCIIHUX BJICKTPUIYCCKUX HO.]'ICI’I, OTHOCHUTECJIbHAA CIIOKHOCTb U3MEPUTECIIbHBIX
YCTPOMCTB.

EMKOCTHBIE JaT4YWMKK MPUMEHSIOT JUIS U3MEPEHHsI YTIIOBBIX MMEPEMEIIECHHH, OYeHb MaJIbIX JIMHEHHBIX
nepeMeIeHnii, BUOpanuii, CKOPOCTH JIBUXKEHUS U T. JI., @ TAKKe Il BOCIPOU3BEICHUS 3aaHHBIX (DYHKITUH
(TapMOHHMYECKHX, THI000Pa3HBIX, IPSIMOYTOJIBHBIX U T. 11.).

EmxocTHBIE mTpeoOpa3oBaTeny, AMAIEKTPUUYECKAs MPOHUIAEMOCTh € KOTOPbIX HM3MEHSETCS 3a CYEeT
nepeMenienns, AeQopManry WIA W3MEHEHHUs COCTaBa AWAJIEKTPUKA, MPUMEHSIOT B Ka4eCTBE JaTYHUKOB
YPOBHS HEMPOBOJAAIINX KUIKOCTEH, CHITYYNX M MOPOIIKOOOPA3HBIX MaTepHANIOB, TOJIIUHBI CJIOS HETTPOBO-
JSIIUX MaTepHaIoB (TOJIILHMHOMEDHI), & TAK:KE KOHTPOJISI BIaKHOCTH M COCTABA BEILECTBA.

I'enepaTopHbIe JaTYHKU OCYIIECTBIISIIOT HEMTOCPEICTBEHHOE TPeoOpa3oBaHNe BXOIHON BETUINHBIX B
JNEKTPUYECKUH curHail. Takue AaT4uKu MpeoOpa3yroT SHEPTHI0 MCTOYHHMKA BXOAHOHN (M3MepseMoii) Beu-
YHHBI Cpa3y B ANEKTPUUYECKUN CUTHAI, T.€. OHH SIBIISIOTCS KaK Obl reHepaTopaMy dJIEKTPOIHEPTUuH (OTKyAa U
Ha3BaHME TAKUX JATYMKOB - OHU TEHEPUPYIOT EKTPUUECKUN CUTHA).

JloTIONTHUTENTbHBIE MCTOYHUKH 3JIEKTPOIHEPTHH Ul PadOTHl TaKMX JATYMKOB MPUHIUIHAIBGHO HE
TpeOyloTcs (TeM He MeHee AOMOJTHUTENbHAs HJIEKTPOIHEPTHs MOXKET MOTPEOOBATHCS AJISl YCUIICHUS BBIXO/-
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HOT'O CHTHajla JaT4yHKa, ero mpeoOpa3oBaHus B APYrHe BUIBI CUTHAJIOB U IPYTUX Lenei). | 'eHepaTopHbIMU
SABJISIFOTCS TEPMOIEKTPHUYECKHUE, THE303JIEKTPHUECKIe, HHIYKUHNOHHBIE, (POTOREKTpUUECKHE U MHOTHE APY-
TH€ THUIbI JaTYUKOB.

WHnykuoHHbIE JaTYMKH IPeoOpasyloT U3MEpSeMyI0 HedNleKTpudecKyto BeanuuHy B DJIC mHIyk-
uuy. [lpuHiun nelcTBUsS AaTYMKOB OCHOBAH Ha 3aKOHE 3JIEKTPOMAarHUTHOW MHAYKuuU. K aTuMm gatumkam
OTHOCSATCS TAXOI'€HEPaTOPbI IOCTOSHHOIO U [IEPEMEHHOTO TOKA, IPEACTAaBIIIOIINE CO00H HEeOONMbIINe JIIeK-
TPOMAILIMHHBIE TEHEPATOPHI, Y KOTOPBIX BBIXOAHOE HANPSDKEHUE IPONOPLHOHAIBHO YIIOBOH CKOPOCTH Bpa-
IIeHNd Baja reHepaTtopa. TaxoreHepaTopsl HCIIOIB3YIOTCS Kak JaTYUKH YTIIOBOH CKOPOCTH.

Taxoreneparop mpeacTaBiseT co0Ol 3IEKTPHUECKYI0 MallMHy, paboTalollylo B TeHEpaToOpHOM pe-
xume. Ipu sTom BeipabateiBaemast O/1C nponopuuoHaibHa CKOPOCTH BPALICHUS U BEIWYMHE MAarHUTHOTO
noroka. Kpome Toro, ¢ u3smMeHeHHeM CKOpOCTH BpauleHus uzMeHsercs yactota DJIC. Ilpumenstorcs kak
JATYNKH CKOPOCTH (4aCTOTHI BPAIICHUS).

TemmneparypHble OaTYMKH. B cOBpeMEHHOM IPOMBILIUIEHHOM IIPOU3BOJCTBE Hanbosee pacnpocTpa-
HEHHBIMH SIBJISIFOTCSL H3MEPEHUS TEMIIEPATypPhl (TaK, Ha AaTOMHOM 3JIEKTPOCTAHLIUM CPETHETO pa3Mepa UMeeT-
cs okoso 1500 Todek, B KOTOPBIX MPOU3BOAMUTCSA TaKOE MU3MEPEHHUE, a Ha KPYIMHOM MPEANPUATHH XUMHUYE-
CKO¥ TPOMBIIIEHHOCTH MOA00HBIX ToUeK MpucyTcTBYeT cBbitie 20 Toic.). lllupokuii arama3on n3MepseMbpIX
TeMIIepaTyp, pa3Hoo0pa3ue yCIOBUM HCIOIb30BAaHUS CPEACTB U3MEPEHHH U TPEeOOBaHUI K HUM OIIPEIEIISIOT
MHOT000pa3re MPUMEHSIEMbIX CPEICTB H3MEPEHUS TEMIIEPATYPHI.

Ecau paccMaTpuBaTh JATYMKH TEMIIEPATYPhI U1 IPOMBIIIIIEHHOTO IIPUMEHEHUS, TO MOXKHO BbIJE-
JIUTh UX OCHOBHBIE KJIACCHI: KPEMHHEBbIE AATYUKH TEMIIEPATypPbl, OMMETAJUINYECKUE TATIYUKH, KU IKOCTHBIE
Y Ta30BbIE TEPMOMETPBI, TEPMOMHIUKATOPHI, TEPMHUCTOPHI, TEPMOIIAPHI, TEPMONPEOOPA30BATENN COPOTHB-
JieHusl, TH(GPaAKPACHBIC JaTYUKH.

KpemHueBble naTuuku TeMIepaTyphl UCHONb3YIOT 3aBUCUMOCTDH CONPOTHUBIICHHS MOIYHNPOBOIHHUKO-
BOrO KpEMHHS OT TeMIiepaTypsl. Juama3oH uaMepseMbix temnepatyp -50...+150 °C. IIpumensroTcs B oc-
HOBHOM JIJISl U3MEPEHUS TEMIIEpaTypbl BHYTPH JIEKTPOHHBIX TPUOOPOB.

bumerannnueckuit JaT4YUK CACJIaH M3 JABYX PAa3HOPOJHBIX MCTAJUIMYCCKHUX IIJIACTHUH, CKPCIIJICHHBIX
MexIy co0oil. PazHbie MeTamTel IMEIOT Pa3IMYHBIN TeMIepaTypHbIi Koddduiment pacmupenus. Ecimu co-
CAWHCHHLBIC B INIaCTUHY METAJLJIbI HAIrpCeTh WX OXJIAAWUTh, TO OHA U30THETCA, IIPU 3TOM 3aMKHET (pa3OMKH€T)
JNEKTPUYECCKUE KOHTAKTHI WIIM TIEPEBECT CTPEIKY MHAMKATOpa. J(Mamna3oH paboThl OMMETAUTHYECKUX JIaT-
ankoB -40...+550 °C. Hcnonb3yroTest A1l U3MEPEHHsI TOBEPXHOCTH TBEPABIX TEN U TEMIIEPATYpPhl KUAKO-
cteil. OCHOBHBIE 00JIACTH MPUMEHEHUSI — aBTOMOOMIIbHAS TPOMBIIIJIEHHOCTh, CHCTEMBI OTOIJICHUS U Harpe-
Ba BOJIbI.

TepMOMHANKATOPBI — 3TO OCOOBIE BEIIECTBA, M3MEHSIOLINE CBOW IBET IO BO3/ICHCTBHEM TeMIlepa-
Typsl. MI3MeHeHne 11BeTa MOXKET OBITh 0OPaTUMBIM M HEOOpaTUMBIM. I IpOM3BOAATCS B BUIE IJICHOK.

KBapreBsie TepMonpeoOpasoBaTenu

Jlnst u3mepenus Temmepatyp ot — 80 10 250 °C 4acTo MCIONB3YIOTCSA TAK Ha3bIBaeMBIE KBapIEBbIE
TepMOIPeoOpa3oBaTeNN, UCIOIb3YIOINE 3aBUCHUMOCTh COOCTBEHHOH YacTOTHI KBAapLEBOTO 3JEMEHTa OT
Temreparypsl. PaboTa qaHHBIX JaTYMKOB OCHOBaHA Ha TOM, YTO 3aBUCHMOCTh YaCTOTHI ITpeoOpa3oBaTes OT
TEMIIepaTyphl U JIMHEHHOCTh (QYHKINMU NTpeoOpa3oBaHus U3MEHSIOTCS B 3aBUCUMOCTH OT OPHEHTALlUHU Cpe3a
OTHOCUTENBHO OCeH KpHcTajia KBapua. J[aHHbIe AaTYMKK IIUPOKO MCIIOJIB3YIOTCA B LU(POBBIX TEPMOMET-
pax.

[Ipe303meKkTpryecKre TaTINKN

JeiicTBUE MbE303TEKTPHUECKUX JTATYUKOB OCHOBAHO HA HCIIOJIB30BAHUH IbE303JIEKTPUUECKOrO (-
dexTa (mbe303PderTa), 3aKIT0YAIONIETOCS B TOM, YTO MPH CKATHU HITH PACTSHKEHHH HEKOTOPBIX KPUCTAILIOB
Ha WX TPaHSIX MOSBISIETCS AIEKTPUIECKUN 3aps], BEIMYHMHA KOTOPOTO MPOMOPIIOHANbHA IEHCTBYIOMIEH CH-
ze.

ITse303dexT obpatum, T. €. MPUIIOKEHHOE SIEKTPUUYECKOE HANPSHKEHHE BBI3BIBACT JIeOpMaIuio
IIbE30VIEKTPUYECKOTO 00pasla - CKaTHe WM PACTSHKEHUE €ro COOTBETCTBEHHO 3HAKy IIPUJIOKEHHOIO
HanpsDKeHUsl. JTO SIBIEHHE, Ha3bIBaeMOE OOpaTHBIM Mbe303(PQEeKTOM, UCTONB3yeTcs Uil BO3OYKICHUS U
npreMa aKkyCTUYeCKUX KoJieOaHUi 3BYyKOBOH U yIbTPa3BYKOBOW YaCTOTHI.

HWcmone3ytoTcs st u3MEepeHus! CHJl, TaBJICHNS, BUOpAINH U T.1I.

OnTrueckue (POTOINEKTPUIECKHE) TaATIHKH

Pa3nnyaroT aHanorosele ¥ AUCKPETHBIE ONITUYECKHE JATYUKHU. Y AHAJOrOBBIX JAaTYMKOB BBIXOJHOU
CUTHAJI M3MEHSETCS MPOIOPIIMOHAIBHO BHEIIHEW ocBemeHHOCTH. OCHOBHAs 00MacTh MPUMEHEHUS — aBTO-
MaTHU3UPOBAaHHBIE CUCTEMBI YIIPABJICHHS OCBEIIEHUEM.

JlaTuuky JUCKPETHOrO THUIIA M3MEHSIOT BBIXOAHOE COCTOSIHHE Ha MPOTHBOIOJIOKHOE MPU JOCTHKE-
HUY 33/1aHHOT0 3HAUEHUS OCBEIIEHHOCTH.
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DOTOANIEKTPUIECKUE AATYUKHA MOTYT OBITh IPUMEHEHBI IPAKTHYECKH BO BCEX OTPACISAX MPOMBIIILICH-
HOCTH. [laTYMKH TUCKPETHOTO AEHCTBUS MCIONB3YIOTCA KaK CBOeOOpa3Hble OECKOHTAKTHBIE BBIKIIOUATEIN
JUTS TIOJIcYeTa, OOHAPYKEHHS, TIO3UIIMOHUPOBAHUSI U IPYTHX 3324 Ha JTF000H TEXHOJIOTUIECKOW JIMHUH.

OnTruecknii 6ECKOHTAKTHBIN JAaTYHUK, PETUCTPUPYET M3MEHEHNE CBETOBOTO TIOTOKA B KOHTPOJIHPYE-
MOM 00J1acTH, CBS3aHHOE C U3MEHEHHEM TOJIOKEHHUS B MMPOCTPAHCTBE KAKUX-THMOO0 ABMKYIIMXCS YacTel Me-
XaHU3MOB ¥ MAIIWH, OTCYTCTBHSI WIIM IPUCYTCTBHUS 00BEKTOB. biaromapst O0NBIIMM pacCTOSTHUSIM CpadaThl-
BaHUS ONTHYECKHE OECKOHTAKTHBIE NAaTYMKU HAILIH IMUPOKOE MPUMEHEHHE B TIPOMBIIINIEHHOCTH U HE TOJb-
KO.

Ontryecknii 0ECKOHTAKTHBINA JaTYMK COCTOMT M3 ABYX (PYHKIIMOHAJIBHBIX Y3JI0B, IPUEMHUKA U H3ITY-
yaTensi. JlaHHbIe Y37l MOTYT OBITH BBITTOJIHEHBI KaK B OJTHOM KOPITyCe, TaK U B PA3IMYHBIX KOPITycax.

[To meTomy oOHapyskeHHs 00bEKTa POTOINEKTPUIECKHE TATUMKH TTOAPA3AEIAIOTCS Ha 4 TPYIIIbL:

1) mepecedeHne Jryda - B 3TOM METOJIE NEpefaTINK M MIPUEMHHUK Pa3AeieHbl 10 Pa3HBIM KOpITycaM,
YTO MO3BOJISIET YCTaHABINBATh MX HANPOTHB APYT Apyra Ha pabodeM paccTossHuM. [IpuHIMT paboTel OCHO-
BaH Ha TOM, 4TO IEpPEeNaTYHK IMOCTOSHHO IOCBIIAET CBETOBOI JIyd, KOTOPHII MpHHUMaeT npueMHHK. Ecim
CBETOBOM CHT'HAN JaTYMKa MPEKPAIIAeTCs, B CICACTBHU MEPEKPHITHS CTOPOHHUM OOBEKTOM, ITPUEMHUK He-
MEIJICHHO pearupyer MEHss COCTOSIHAE BBIXOA.

2) oTpaxkeHHE OT PeIICKTOpa - B 3TOM METO/JIE TIPUEMHHK U MIePEAaTYMK JaTYMKA HAXOATCS B OJTHOM
kopiryce. HanpotuB matanka ycranasnmBaetcs peduextop (orpaxkarens). JlaTanku ¢ pediaekTopoM ycTpoe-
HBI TaK, 4TO OJaroaps NOISAPU3AUOHHOMY (GHIBTPY OHH BOCIPHHUMAIOT OTPAKEHUE TOJIBKO OT pedIIeKTo-
pa. 910 pedaeKTopsl, KOTOpble paboTalOT MO MPHHLUITY ABOHHOTO OTpakeHHs. BeiOop moaxossiiero pe-
¢rexTopa onpenensercst TpeOyeMbIM PacCTOSTHUEM H MOHTA)KHBIMH BO3MOYKHOCTSIMH.

[MochutaeMbli TTIEpeaaTINKOM CBETOBOW CHTHANI OTpakasch OT pedieKkropa MomagaeT B NPUEMHHK
JaT4dHuKa. Ecnm cBeToBOl curHai IMpeKpamacTCsa, IpUCMHUK HEMCAJICHHO pCarupyer, MCHAA COCTOSIHUC BbI-
xoza.

3) oTpakeHHEe OT OOBEKTa - B ATOM METOJIe NMPHEMHUK U TEePeNaTUnK AaTIuKa HAXOIATCS B OJHOM
Kopiyce. Bo Bpemst pabo4ero cocTostHUsI JaT4rKa BCce OOBEKTHI, MOMaJaloNIue B ero pabouyto 30HY, CTaHO-
BATCSI CBOEOOpa3HbIMU pediiekTopamu. Kak TONBKO CBETOBOH JIy4 OTpa3WBIIMCH OT OOBEKTa IMOMagaeT Ha
NPUEMHHK JaTYnKa, TOT HEME/UIEHHO PearnpyeT, MeHsIsl COCTOSIHHE BBIXO/IA.

4) (pUKCHPOBaHHOE OTPAKEHUE OT OOBEKTA -IPUHIMUI JICHCTBHS JaTYMKa TAKOH JKe Kak U y "oTpaxke-
HHUE OT 00beKTa" HO Oosiee YyTKO pearupyroniil Ha OTKIIOHEHUE OT HACTPOHKHN Ha 00beKkT. Hampumep, Bo3-
MO’KHO JICTEKTHPOBAHNE B3AYTOH NMPOOKK Ha OYTBUIKE C KePHPOM, HEIOIHOE HANOIHEHNE BaKyyMHOH yma-
KOBKH C ITPOTYKTaMH H T.]I.

[To cBoeMy Ha3Ha4YeHUIO (POTOAATUMKHU JIENISATCS HA JIBE OCHOBHBIC TPYIIIBI: TATYMKH OOIIETO MpHMe-
HEHUS M CIelUalbHble JaT4uKH. K crieruanbHbIM, OTHOCSTCS TUIIBI JaTYMKOB, MPEAHA3HAYCHHBIC VIS pe-
nreHus: 6osiee y3koro kpyra 3agad. K mpumepy, oOHapyKeHHE LBETHOM METKH Ha O0BEKTe, OOHapyKeHHE
KOHTPACTHOW I'PaHHUILIbI, HAJIMYKME STUKETKU Ha MPO3Pa4yHOM YIIAKOBKE U T.JI.

3agaya 1aTdyuKa OOHAPYKUTh OOBEKT HA PACCTOSHUM. JTO PACCTOSIHUE Bapbupyercs B npenenax 0,3
MM -50M, B 3aBUCUMOCTH OT BEIOPaHHOTO THIIA IaTYUKA M METO/Ia OOHAPYKEHUSI.

MUKpOBOIHOBBIE JaTUNKH

Ha cmeHy KHOTIOYHO - peneiHBIM MyJIbTaM MPUXOIAT MHUKPOIPOIIECCOPHBIE aBTOMATHYECKUE CHCTEMBI
ynpasieHus TexHonormueckuM nporeccom (ACY TII) Beicodaiiineid mpon3BOAUTENFHOCTH U HAJIEKHOCTH,
JaTYMKH OCHAIIAIOTCS HUQPOBBIMH MHTEp(delicaMu CBS3H, OAHAKO 3TO HE BCET/la MPUBOAMT K MOBBILICHUIO
o01Iell HQJIGKHOCTH CUCTEMBI M JIOCTOBEPHOCTH ee paboThl. [IpuunHa 3akiIrodaeTcs B TOM, YTO CAMH TPHH-
IUITBI JIEHCTBUST OONBIMHCTBA U3BECTHBIX THUIIOB JIATYMKOB HAKJIAJBIBAIOT KECTKUE OTPAHHUYCHHUS HA YCIIO-
BUS, B KOTOPBIX OHM MOTYT UCIIOIb30BaThCS.

Hampumep, 11t ciiexeHus 3a CKOPOCTHIO JIBIKEHUS MPOMBINIICHHBIX MEXaHU3MOB IIMHPOKO MPUMeE-
HSIOTCS OCCKOHTAKTHBIC (€MKOCTHBIE M MHIYKTHBHBIC), a TaK)Ke TaxOreHEPaTOPHBIC YCTPOHCTBA KOHTPOJIS
ckopoctr (YKC). Taxoreneparopabie Y KC UMeIOT MEXaHHUYECKYIO CBSI3b C JIBIKYITUMCS 00BEKTOM, a 30HA
YYBCTBUTEJIBHOCTH OSCKOHTAKTHBIX IPUOOPOB HE MPEBBINIACT HECKOJIBKUX CAHTUMETPOB.

Bce 310 He TONBKO co3aeT HeyA0OCTBa TP MOHTAXe JAATYMKOB, HO U CYIIECTBEHHO 3aTPYAHSET HC-
MOJIL30BAaHUE 3TUX MPHOOPOB B YCIOBHUSAX MBUIH, KOTOpas HAIMIACT Ha pabouyure MMOBEPXHOCTH, BBI3BIBAS
JIOXKHBIC cpabaThiBaHus. [lepednciIeHHbBIC TUTTBI JATYMKOB HE CIIOCOOHBI HATIPSIMYIO KOHTPOJIMPOBATh OOBEKT
(Hampumep, JEHTY KOHBeWepa) - OHM HaCTPAMBAIOTCS HA IBHKEHHUE POJIMKOB, KPBUIbYATOK, HATSHKHBIX Oapa-
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0aHOB U T. 1. BEIXOHBIE CUTHAIBI HEKOTOPBIX MPHUOOPOB HACTOJBKO CJIA0BI, UTO JIeXKAT HIKE YPOBHS MPO-
MBILIIJICHHBIX TIOMEX OT Pa0OThl MOIIHBIX 3JEKTPHYECKUX MAIIHH.

AHanoruuHble TPYAHOCTH BO3HUKAIOT IPU UCIOIb30BAHUY TPAJULIMOHHBIX CUTHAIN3aTOPOB YPOBHS -
JaTYMKOB HAIMYMS CBIITy4yero Npoaykra. Takue ycTpoicTBa HEOOXOAMMBI Ul CBOEBPEMEHHOIO OTKIIHOUYE-
HUSI TIOAAa4M CBIPbSI B TIPOU3BOJICTBEHHBIE eMKOCTU. K JTOKHBIM cpabaThIBaHUSIM MPUBOJAHUT HE TOJIBKO HAIH-
[IaHKE U NIbUJIb, HO U IPUKOCHOBEHHE [TOTOKA MIPOAYKTA IIPU €T0 MOCTYIJIEHUH B OyHKep. B HeoTammBaeMbix
MOMEIIEHUAX Ha paboTy NaTYMKOB BIUSET OKpYXKamolias TeMneparypa. JIoxkHsle cpabaTbIBaHUs CUTHAIN3A-
TOPOB BBI3BIBAIOT YACTHIE OCTAHOBKH W 3aIlyCKH HArPy>KEHHOTO TEXHOJOTHYECKOT0 00OPYAOBaHHS - OCHOB-
HYIO IPHYMHY €T0 aBapHii, NPUBOIAT K 3aBajiaM, OOpbIBY KOHBEHEPOB, BOSHUKHOBEHHIO TTOKaPO- U B3PHIBO-
ONAaCHBIX CUTYaLlUH.

VYkazaHHbIe TPOOJIEMbI HECKOJBKO JIET Ha3aj MPHUBEIH K pa3paboTKe MPUHIMIIMAIBLHO HOBBIX THUIIOB
npruOOpPOB - PaTUOIOKAIMOHHBIX JAaTYMKOB KOHTPOJISI CKOPOCTH, AATYMKOB JBIKEHHS M MOJANOpa, padoTa
KOTOPbIX OCHOBaHa HAa B3aWMOJCHCTBUM KOHTPOJIMPYEMOro OOBEKTa C PaJUOCHUTHAJIOM YacTOTOM OKOJIO
10" I

Hcnonb3oBaHre MUKPOBOIHOBBIX METOIOB KOHTPOJIS 38 COCTOSTHHEM TEXHOJOTMYECKOro 00opyaoBa-
HUSI [TO3BOJISIET TIOJIHOCTBIO M30aBUTHCA OT HEJOCTATKOB TaTYMKOB TPAIULIUOHHBIX THIIOB.

OTJIMYUTETBLHBIMUA OCOOCHHOCTSIMU 3TUX YCTPOMCTB SBJISIOTCS:

- OTCYTCTBUE MEXaHHYECKOTO U DJIEKTPUIECKOTO KOHTAKTa ¢ 00BEKTOM (Cpeioi ), pacCcTOsSIHUE OT Jat-
YHUKa 10 00BEKTa MOKET COCTABIIATH HECKOIBKO METPOB;

- HEIIOCPEJICTBEHHBIA KOHTPOJIb 00bEKTa (TPAHCIIOPTEPHOM JICHTHI, IIEMU) & HE UX MPUBOJIOB, HATSIK-
HBIX 0apabaHOB U T. 11.;

- MaJIoe YHEePromnoTPeOIeHNE;

- HEYYBCTBUTEIFHOCTh K HAIUIIAHUIO TIPOIYKTA 32 CUET OOJBIINX paOOUYHX PacCTOSHUH;

- BBICOKasI [IOMEXOYCTOWYMBOCTh M HAIIPABJICHHOCTh JICHCTBUS;

- pa3oBasi HACTPOWKA Ha BECh CPOK CITY>KOBI;

- BBICOKasI HaJIe)KHOCTh, 0€30MaCHOCTh, OTCYTCTBHE HOHH3UPYIOIIUX W3ITydeHHH.

[TpuHIMI TEHCTBUS JaTUYMKAa OCHOBAH Ha MU3MEHEHHH YaCTOThI PaIMOCUTHAJIA, OTPAXKEHHOTO OT JIBH-
Kymerocsi oobekra. Ot1o seienue ("a¢pdext Jonmiepa") MUPOKO UCHOIB3YETCS B PaAHOIOKAIMOHHBIX CH-
cTeMax Uil JUCTAaHIIMOHHOTO MU3MEPEHUs CKOPOCTH. [IBIOKyIIHMHCS OOBEKT BHI3BIBACT MMOSIBICHUE IIEKTPH-
YECKOT'0 CUTHAJIA Ha BBIX0J/I€ MUKPOBOJHOBOTO MTPHEMO-TIEPEIAIOIIETO MOIYIIS.

Tak kak ypoBeHb CHTHAJIa 3aBUCHT OT CBOMCTB OTPaXKAIOIIEr0 O0BEKTa, MATUMKU JBUKCHHS MOTYT
WCTIONIB30BaThCsl JIISl TOTO, YTOOBI CUTHAU3UPOBaTh 00 OOpBIBE IeNH (JI€HTHI), HAINYNH Ha KOHBEHEPHOU
JIEHTE KaKUX-TH00 MPEeIMETOB UM MaTepuasioB. JIeHTa HMEET TTaIKYI0 TIOBEPXHOCTh U HU3KUH KO3 duUIu-
eHT oTpakeHus. Koryma MUMo JaTunka, yCTaHOBJICHHOTO HaJl pabodell BETKOM TpaHCIOpTepa, HAUMHACT JIBU-
raTbCs MPOAYKT, YBEIUUNBAsE KOADPUIIUCHT OTPAKECHHUS, IPUOOP CUTHAIM3UPYET O JBUKCHUH, TO €CTh, (haK-
TUYECKH O TOM, YTO JIEHTa He ImycTa. [lo [IMTEeNhbHOCTH BBIXOIHOTO HWMITYyJIbCA MOKHO Ha 3HAYUTEIHHOM
paccTosIHUM CYyJUTH O pa3Mepe MepeMeniaeMbIX MPEeIMETOB, IPOU3BOAUTE CEJICKIIMIO U T.JI.

[Tpu HEOOXOAMMOCTH 3AIIOJIHUTh KaKyH-IM0O €MKOCTh (0T OYHKEpa JIO IIaXThl) MOKHO TOYHO OIpe-
JISIIUTh MOMEHT OKOHYAHUsI 3aCHINKH - OIyIIEHHBIH Ha ONPENCICHHYIO TIIyOHHY MaTYUK OYIeT MOKa3biBaTh
JIBIYKCHHE HATIOJHHUTES JI0 TEX 0P, MTOKa He Oy/IeT 3achIlaH.

KoHkpeTHBIE IpUMEPBI UCIOJIb30BAHMS MHKPOBOJHOBBIX JATYMKOB JIBHXKCHUS B Pa3JIMYHBIX OTpac-
JISIX TIPOMBIIIIIEHHOCTH OMPEEISIOTCS €€ Celr(UKOon, HO B IIEJIOM OHH CITOCOOHBI pelaTh caMmble pa3HO00-
pasHbIe 3amaun Oe3aBapuiHON IKCIUTyaTanud 000pyAOBaHUS M TIOBBICUTh HH()OPMATUBHOCTh aBTOMATH3H-
POBaHHBIX CUCTEM YIPaBJICHUS.

PA3JEJ 2. U3MEPEHUE TEMIIEPATYPbIL.

2.1. O6mmue cBeneHusi 00 N3MePEHUH TEMIEPATYPBHI.
Jlexyust npoxooum 6 unmepaxmugHou gopme 6 guoe npezenmayuu (2 vaca).

B 3aBucuMOCTH OT METOAMKH M3MEPEHUI TEPMOMETPHI Pa3AemsaioT HAa KOHTAKTHBIE U OECKOHTAaKT-
Hble. B KOHTaKTHBIX TepMOMETpax HEOOXOAUM KOHTAaKT YyBCTBUTEIHHOIO 3JIEMEHTa TEPMOMETpA CO Cpe-
JIOH, TemIiepaTypa KOTopoi u3Mepsiercsi. B OeCKOHTaKTHBIX TEPMOMETpax HET HeOOXOANMOCTH B TEIUIOBOM
KOHTaKTe Cpe/bl U mpuoopa, a JOCTaTOYHO U3MEPEHHH COOCTBEHHOTO TEIUIOBOTO MIIN ONTHYECKOTO M3ITyde-
HUS.
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HiMmepeHHe
TeMIepaTyYPERI

L 4

KOoHTARTHBIE beCKOHTAKTHEIE
TePMOMETPHI TepMOMeTPBI
TepuomeTpur TMapouerpsr |

pacIIHpeHHA

ManomeTpHIeCKHE
TepMOMETPEL

PagmomeTprr le—

TepMosneKTpHIeCcKHe
TEPMOMETPE] (TepMOIAPEL)

TennoeHz0pEL e

TepromMeTpar
COMpPOTHBISHEA

KoHTtakTHBIEe TPHOOPHI 1 METO/IBI IO MIPUHITHITY ACHCTBHSI PA3JICISIOTCS Ha!

a) TEPMOMETPHI paciMpeHus, TIPUHIIATT NEHACTBUS KOTOPBIX OCHOBaH Ha
3aBUCHUMOCTH 00BbEMHOTO PacIIMPEHHS )KUIAKOCTH U IMHEWHBIX Pa3MepOB TBEPABIX TE OT TEMIIEPaTYPhI;

0) MaHOMETPUYECKUE TEPMOMETPBI, IPUHIIUT JCUCTBUS KOTOPHIX OCHOBAH HA U3MCHCHHH JIABICHUS
pabouero (TEpMOMETPHUYECKOT0) BEIIECTBA B 3aBUCUMOCTH OT TEMIICPATyPhI:

B) T€PMORJIEKTPUUECKHUE TEPMOMETPHI (TEpMOMaphl), MPUHLMUI JAEHCTBUA KOTOPHIX OCHOBAaH Ha HC-
MOJIb30BAHUM 3aBUCHMOCTH TEPMOBJICKTPOIBIIKYIIECH CHITBI OT TEMITEPaTyPhI;

') TEPMOMETPBI COPOTHBIICHHUS, TIPUHIIUT ICHCTBHS KOTOPBIX OCHOBaH Ha 3aBHCUMOCTH BJICKTpUYC-
CKOT'O COIMPOTUBJICHUSA YYBCTBUTCIBHOI'O 3JIEMCHTA OT TCMIICPATYPHI.

BeckoHTaKTHBIE METOJIbI, B OCHOBE KOTOPBIX JISKUT PETHCTPAIHS COOCTBEHHOTO TEIUIOBOTO WU OTI-
THYECKOTO U3TYYCHHUSI, MOXKHO MPEJICTABUTH CICIYIONIMMH HAMIPABICHUIMH:

a) TTMPOMETPHUsI - U3MEPEHHUE TEMIIEPATypPhl CAMOCBETSIIUXCS OOBEKTOB: IUIAMEHH, IUIa3MBI, aCTPO-
(u3nIeCKUX 0OBEKTOB;

0) paguoMeTpHsl - U3MEpEHHEe TEMIIePaTyphl MO0 COOCTBEHHOMY TEIUIOBOMY M3TYYeHHUIO Teln. J[is He-
BBICOKMX M KOMHATHBIX TEMIIEPATYpP TO M3IIyYeHHE HAXOAUTCS B MHPPAKPACHOM JHUANa30He JUTHH BOJIH;

B) TEIUIOBUCHUE - PATUOMETPUUECKOE U3MEPEHUE TEMIIEPATypPhI C MPOCTPAHCTBEHHBIM Pa3peIIeHU-
€M U ¢ peoOpa3oBaHUEM TEMITEPATYPHOTO TONS B TEICBU3MOHHOE N300PaXKEHUE, HHOT/IA C [IBETOBBIM KOH-
TpactoM. [lo3BoNsieT U3MEpsATh TPAJAUEHTHI TEMIEPATYPhI, TEMIEPATypy Cpebl B 3aMKHYTHIX O0BbeMax,
HaIpUMep, TEMIEPATYPy KHUIKOCTEH B pe3epByapax u TpyoOax.

5.2. CpeacTBa u3MepeHus TeMIEPaTypbl.
TepMmonnekTpuieckue TepMOMETPHI
Uzmepenne temrmeparypsl TEPMODIIEKTPUIECKUMH TEPMOMETPaMH (TEPMOAIEKTPUIECKUMHU MPE00-
paszoBatensimu, TOII) ocHoBaHO Ha 3¢ dekTe 3eebeka, 3aKIIOYAIOIIErOCs] B TEHEPUPOBAHNUH TEPMODIIEKTPO-
IBKyme cuibl (Tepmo-3/1C), BO3HUKAIOLICH M3-3a PA3HOCTH TEMIIEPATyp MEXIy ABYMSI COEAMHEHHSIMHU
Pa3IMYHBIX METAJUIOB WK CILIAaBOB, 00Pa3yOIIMX YacTh OJHOHN M TOM XK€ LeIH.
ITon TepMORIEKTPUUECKUM TEPMOMETPOM IPHUHATO NOHUMATh KOMIUIEKT, COCTOS-
AN U3:
1) TepmMomnapsl, OCYIIECTBIAIONIEH TPeoOpa3oBaHIE TEMIIEPATYPhI B DJIEKTPHUECKOE
- HAaIpsDKEHUE,
2) nuHAN CBA3U (YUIMHSIONINX TIPOBOJIOB),
3) BTOpHYHOTO IpHbOpa Ay u3Mepenus repmo-3/1C.

fy

f

Tepmonapa npezacraBiseT co00il Lenb, COCTOSIIYIO U3 IBYX COSIMHEHHBIX MEXAy co00i pa3HOPOa-
HBIX MTPOBOJHUKOB A M B, KOTOpBIE Ha3bIBAIOTCS TEPMODIEKTPOJAMH, MECTA COETUHEHHSI TEPMOIIIEKTPOIOB
- cmasmu. Criaii ¢ TemmepaTypoi t morpykaemMblii B U3MEpSAEMYIO Cpely, Ha3bIBaeTca pabodynM (TOpsianM)
criaeM, BTOPO# craii ¢ Temnepatypoi 10 - X010 1HbIi (CBOOOJHBIM, COeAMHUTEIBHBIN).
3ee0ekoM OBLIIO YCTaHOBJIEHO, YTO €CIM TeMIIepaTypsl 10 u t He paBHBI, TO B TaKOW 1IeNM OyJeT NpOTEeKaTh
JNEKTPUYECKU TOK, HAIpaBJIeHHE KOTOPOTO 3aBHCHUT OT Pa3HOCTH Temreparyp cmaeB. IIpm pa3mbikanmnn
TaKOM 1IN Ha KOHI[AX MOKET OBITh m3MepeHa Tepmo-2/1C.

Bo3HUKHOBEHHE TEPMOTOKOB OOBSICHSETCA CIEAYIOLIMM: IPH COCAMHEHHH OAMHAKOBO HAIrPEThIX
KOHIIOB JIByX IPOBOJAHMKOB M3 Pa3HOPOAHBIX MAaTEpUalIOB, IIPU 3TOM B NEPBOM KOJIMUYECTBO CBOOOIHBIX
JJIEKTPOHOB OOJIBINE, YEM BO BTOPOM, IociegHue OyyT AnddyHIUpOBaTh U3 IEPBOTO MPOBOAHUKA BO BTO-
poil. IIpu 5TOM nepBbIil MPOBOAHUK CTAHET 3apskKaThCs MOJOKUTENBHO, & BTOPOH - OTPUIATENBHO.
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Obpa3zytomieecst Ipy 3TOM B MECTE COEANHEHUSI TPOBOAHUKOB 3JIEKTPUUECKOE TI0JIe OYAET NPOTUBO-
JIEHCTBOBATH ATOU AU QYy3HH, B pe3yJIbTaTe Y€r0 HACTYITUT COCTOSIHUE MOJIBHKHOTO PAaBHOBECHS, TIPH KOTO-
POM MexTy CBOOOJHBIMH KOHIIAMH YKa3aHHBIX TPOBOJIHUKOB MOSIBUTCSI HEKOTOpasi pa3HOCTh MOTEHIINAIOB
(tepmo-3/1C). C yBenuueHneM TeMIIEPATyphl TPOBOJHUKOB 3HauUeHUE 3TON TepMo-DJIC OymeT yBenmnauBa-
ercsa. Takxke Tepmo-O/IC BO3HMKAET W MEXAYy KOHIAMH OJHOPOIHOIO MPOBOAHUKA, MMEIOMIMMHU pa3HbIe
TeMmreparypsl. B 3ToM ciydae 10 HACTYIUICHHS COCTOSHHS MOJBHKHOTO PABHOBECHS TTOJIOKUTEIBHO 3apsi-
’KaeTcst 0oJiee HarpeThIi KOHEIT MPOBOIHUKA, KaK 00Iamaromuid O0bIIel KOHIIEHTpaITueil CBOOOTHBIX dJICK-
TPOHOB TIO0 CPAaBHEHMIO C KOHLIOM, MEHee HarpeThiM. Bo3pacTaHue pa3sHOCTH TeMIlepaTyp MEXIy KOHIIaMHU
MIPOBOJIHMKA MTPUBONT K YBEIIMYCHUIO BO3HUKAKOIIEH B HeM TepMo-2/1C.

Takum 00pa3oM - KOHTaKTHasl pa3HOCTh MOTEHIMATOB M JU(D(Y3Hs SJIEKTPOHOB - SIBJISIOTCS ClIaracMbIMU
pesynbrupyromeii Tepmo-3/1C nenu, 3HaueHHe KOTOPOH 3aBUCUT OT HPUPOJIBI TEPMOIIEKTPOAOB B PA3HOCTH
temneparyp crnaes TOIL

KoHCTpyKTHBHOE BBHIITOTHEHUE TEPMOIIAP ONPEIEIISETCS YCIOBUSIMHI X TTPUMEHEHHS.
Ilo Tuny ucnonnenus cranaaptaeie TOII gensarcs Ha:

a) TOTPyXaeMble 1 MOBEPXHOCTHEIE,

0) cTanoOHapHEIE M IIEPEHOCHBIC;

B) OJWHApHBIC, ABOWHBIC W TPOMHBIC - OAMHAPHBIE (C OJHUM UYYBCTBUTCIBHBIM JJIEMEHTOM) M
JIBOMHBIC (C ABYMsI YyBCTBUTEIBHBIMU dJIeMEHTaMH). [[BOMHBIE TepMOMaphl MPUMEHSIOTCS I H3MEPEHUS
TEMIIEPaTyphl B OJTHOM U TOM K€ MeCTe OIHOBPEMEHHO JABYMS BTOPHYHBIMHU NMPUOOPaMH, YCTaHOBICHHBIMH
B Pa3HbBIX MyHKTaX HaOIIOICHUS.

') OTHO30HHBIE U MHOT'O30HHBIE,

1) OOBIKHOBEHHEIE, BOIO3AIIHIIEHHBIE, B3PHIBOOS30TIACHEIE U T.JI.

Puc. 2.12. KOHCTPYKIHA TEPMOTIAPEL:
| — SAIHTHB YeX0T, 2 - TEPMOACKTPOLL
3 — WomANHORHEL GYCH; 4 — TOPOITOK;
5 — mTyIep; 6 - PO3LTRA ¢ KISMMAME,
7 —romnoska; 8 — KpBIIITKa,; 9 — mTyuep mox Ka-
O6o3HaueHNE MexayHap. Martepuaibl 3JIeKTPOIOB JwnanazoH AIuTeasHO-
O6o03HaueHme ro IpuMeHeHus (Kpart-
KOBPEMEHHOT0)
TBP A Bonbdpampennii(W+5%Re)-  Bomsdpampe- | 0-2200 (2500) kpome
Huii(\W+20%Re) OKHCIIUTENBHBIX CPeJl
TITP B ITnaturopoauiit(Pt+30%Rh)- 300-1600 (1800)
wiatuHopotuii(Pt+6%Rh)
TIIIT 13 S [Tnarunopomuii(Pt+13%Rh)-ruiaTuna 0-1300 (1600)
TIIIT10 R [Tnarunopoauii(Pt+10%Rh)-ruiaTuna B OKHCITUTETBHBIX
cpenax
TXA K Xpomenb-aaroMenb -200-1000 (1300)
B OKHCIIHTENBHBIX |
WHEPTHBIX Cpesiax
TXK L XpoMmelb-Konelb -200-600 (800)

Tepmometpsr conporusierns (TC)

B tepmomeTpe cOnpOTHBIIEHNS C HI3MEHEHNEM TeMITepaTypbl H3MEHSETCS COTPOTUBIICHNE.

TepMmope3ucTopsl OOBIYHO M3rOTABIMBAIOT U3 TOHKOWM MPOBOJIOKM B BHJE HAMOTKM Ha KapKac WIN
CIIUpaJM BHYTpH Kapkaca.

ITo pomyckaeMpIM MOTPENTHOCTSM TEPMOPE3UCTOPHI BBITYCKAIOT Tpex KiaccoB — A, B, C; o0braHO
TCII BeimyckaroT kinaccos A, B, TCM — B, C.

HomunaneHo# cratndeckoit xapakrepuctukoid (HCX) TC siBnsieTcss 3aBUCHMOCTb €TI0 CONPOTHBIIE-
Hust ot Temreparypsl R=1(t).
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[TnaTHHOBBIE TEPMOPE3UCTOPHI

TCII HCTIONB3YIOT TS U3MEPEHHS TeMIIepaTyphl B MHTepBane -260...1100 °C.

Hemoctatkom TCII siBisieTcst HEMMHEHHOCTh CTATHIECKON XapaKTEPUCTUKH TPH BEICOKHUX M OTPHUIIA-
TEJBHBIX TeMIIepaTypax.

I'pamyuposounas xapaxrepuctuka TCIT umeer Bua R=Ry(1+At+Bt?).

Nwmeror cremyromue obo3nauenuss HCX: 111, SII, 1011, 50I1, 10011, 50011, rp.20, rp.21, rp.22, coot-
BETCTBYIOIINE COMPOTHUBICHUIO TIPH 0°C: 1,5, 10, 50, 100, 500 Om, 10, 46, 100 Om

st uzroronenus: TCII ucnons3yercs mpoBoioka auamerpom 0,05-0,5 mm.

UyBCTBUTENBHBIA 3JIEMEHT COCTOWT M3 COEAMHEHHBIX TOCJEeNI0BATENFHO NBYX IUIATHHOBBIX CITHpa-
neit 1, pacnonoXeHHbIX B KaHajIaX KepaMHuecKoro kapkaca 2. Kanamnsl kapkaca co ciupayisiMy 3aIloJIHSAIOTCS
NOPOMKOM 3 (0OBIYHO 3TO OKCHJ MAarHusi), KOTOPBIA CITy>KUT U30JIATOPOM M YIIyUIIaeT TEIUIOBOH KOHTaKT
MIPOBOJIOKH ¢ KapkacoM. K KoHIlam crimpanei mpumnasHbl KOPOTKHE BBIBOIBI 4 M3 IDIATHHOBOW HIIH HPHUANE-
BOIl IPOBOJIOKH, K KOTOPHIM 3aT€M MPHUIIANBAIOTCS M30JIMPOBAHHBIE BBIBOJHBIE MPOBOJHUKHU. TOpIbI Kepa-
MHYECKOI0 KapKaca FepMeTH3UpPYIOTCS ClleHUalbHOM rnasypbto 5. Kapkac momeniaercs B TOHKOCTEHHYIO
METAITMYECKYI0 000JI0UKy 6, KOTOpas 3arOiHSETCS MOPOIIKOM M 3aKpBIBAETCS MPOOKOH, depe3 KOTOPYIO
MIPOMYIIEHBI BHIBOIBI.

MenHsble TEpMOPE3UCTOPBI

TCM npuMeHSIOT 151 U3MepeHus Temneparypsl B uateppaie -200...200 oC.

I'pagyupoBounas xapakrepuctuka TCM umeer Bun Ri=Ry(1+at), rae o — remmnepatypHbiii Ko du-
LUEHT.

TCM wunmerot crenyromue obozHadenus HCX: 10M, 50M, 100M, rp.23, rp.24, COOTBETCTBYIOIIHE
CONPOTHUBJICHUIO MTPU 0°C: 10, 50, 100 Om, 53, 100 Om.

UyBCTBUTENBHBIA AJIEMEHT COCTOUT U3 MEIHON M30JUPOBAHHON MpoBOJiOKH 2 nuamerpom 0,1 MM,
HaMOTaHHOM Ha CIIOJSHYIO TUIACTUHY | (MM MJIACTMACCOBBIM HIJIUHAP) U TOMEIICHHBIN B 3alTUTHBIA YEXOJT
3, 3achlIaHHBIA U30JUPYIOLIUM MTOPOIIKOM U T€PMETUIUPOBAHHBIN.

Apmatypa TC ObIBaeT IByX UCIIOJIHEHHH: C TOJIOBKOI 1 6e3 Hee. B rojgoBke TC UMEIOTCSI KOHTAKTHI,
K KOTOPBIM TTOJICOCTHSIOTCS] BEIBOAHBIE IPOBOJAHUKU ¢ BTOpUYHBIM Ipubopom. [lonkmouarscs TC mMoxeT
IO IBYX, TPEX, YETBIPEXIIPOBOJHOM CXEME:

31 24 31 24 57 68 1

Ul Ugsdhitemll  Loa

a) 6) 6)

Bropuunsie npubopsl, padotatonrie B koMmiuiekte ¢ TC: MOCTBI (ypaBHOBEIICHHBIE ¥ HEYPaBHOBE-
LIEHHBIE), JIOTOMETPBI, HOPMHUPYIOLIIE TPe0OPa30BaTEIH.

beckoHTakTHBIE METOABI U3MEPEHUS TEMIIEPATYPhI

O Temneparype HarpeToro Teixa MOXHO CYAUTh Ha OCHOBAaHUH M3MEPEHHS [TapaMEeTPOB €ro TEIIOBO-
ro M3Jy4YeHHs], IPEACTABIISIIOIETO COO0M ANEKTPOMAarHUTHBIE BOJHBI Pa3InIHON ANMMHBL. YeM BbIlIe TeMIe-
paTypa Tena, TeM OOJIbIIIe YHEPTUH OHO H3ITyJaeT.

TepmomeTpsl, neiicTBIE KOTOPHIX OCHOBAHO HA M3MEPEHHUH TEIJIOBOTO M3TYUYEeHHS, Ha3bIBAIOT MUPO-
MeTpaMu. OHH O3BOJIAIOT KOHTPOIUpPoBaTh TeMieparypy oT 100 no 6000°C u Bsiwe.

[penmyniecTBa MPUOOPOB, UBMEPSIONINX TEMIIEPATYPy OECKOHTAKTHBIM CIIOCOOOM IO CPABHEHUIO C
npudOpaMu, U3MEPSIONIMMHI TEMIIEPATypy KOHTAKTHBIM CIIOCOOOM:

1) UMeroT HeOrpaHUYEHHBIH BEPXHUN TPEIET U3MEPEHHS

2) BO3MOXKHOCTh H3MEPEHHUS TEMIIEpaTyp U3IydaTesei, Haxo sIuXcsl Ha OOJIBIIOM PaCcCTOSHUH

3) He MCKaXAIOT TEMIIEPATyPHOE MoJIe 00BhEKTa U3MEPEHHS

4) MOT'YT IPUMEHSTHCS AJIsl U3BMEPEHUSI TEMIIEPATyP ra30BbIX HOTOKOB MPH OOJIBIINX CKOPOCTSIX.

TuIIbl MIUPOMETPOB:
1. mupometp wactuuHoro uznydeHus ([TUM) - usmepsiercs sHEprusi B OrpaHHYCHHOM (QUIBTPOM
(MM MPUEMHHUKOM) Y4acTKe CHEKTpa,
2. upomeTp crekTpaibHoro otHoireHus ([ICO) - uaMepsieTcss OTHOIICHHE SHEPTUU (HUKCHPOBAH-
HBIX YYaCTKOB CIIEKTPA,
3. mupometp cymmaproro uznydeHus (IICH) - uamepsercs momHast SHEPTUS H3ITyUCHUSI.
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PA3/IEJI 3. USMEPEHUE JTABJEHUA U PASHOCTH JTABJIEHUM

3.1. O6ume cBenenusi 00 M3MepeHHH AABJIEHUS
Jlexyus npoxooum 6 unmepaxmusHot popme 6 sude npezenmayuu (2 vaca).

Jlarnenuem P Ha3bpIBalOT OTHOIICHUE CHIIBI F, NEHCTBYIONICH NEPIICHAUKYIISIPHO K IIOBEPXHOCTH TE-

J7a, K TUIOMAIU S 3TOH MOBEPXHOCTH.
Bubel uamepsieMbIx 1aBieHU

Ha  npaktuke  jaBieHus  Ta3000pa3HBIX M KUJAKUX  CpeJ  MOTYT  HM3MEPAThCS
OTHOCHUTEJILHO JBYX Pa3IMYHBIX YPOBHEH:

- YpOBHS aOCOJIOTHOTO BaKyyMa - WACaTM3HPOBAHHOTO COCTOSIHHS CPEJbl B 3aMKHYTOM MPOCTPaH-
CTBE, M3 KOTOPOT'0 YAaJICHBI BCE MOJICKYJIBI M aTOMBI BEIIIECTBA CPEIbI

- YpoBHs aTMOC(EPHOTO (0apOMETPUIECKOT0) JaBICHUS

1. bapomerpuueckoe mapienne (/Ib) - 3To naBiaeHME 3eMHOM aTMOChEpPHI.
2. [laBnenwue, koTopoe Oombile aTMOC(hEpHOro, Ha3bIBAOT U30BITOUHBIM (/I1)

3. JaBnenue, koTopoe MeHbIe aTMoc(epHOro, Ha3bIBaeTcs Bakyymmerpudeckum (/IB) (pas-
pEeXKEeHHs).

4, AobcomoTtHoe narnenue (JIA) - naBneHue, U3MepsIeMOe OTHOCUTENBHO BaKyyMa WIIH MOJIHOE
JTaBJIeHUE, TI0J] KOTOPBIM HaXOAUTCA KUAKOCTH wiu ra3: JA=J1b+/IU, JA=]1b-/IB.

5. Huddepennmansaoe nasnenne (/1)) - pa3HOCTS HaBIeHUA Cpet.

Knaccuduranus CU nasienus

ITo BuIY M3MEpPSEMOTO AAaBICHUS:
1) Gapomerpsl, U3MEPSIOIIHE aTMOCHEPHOE TaBIICHHE;
2) MaHOMETPBI, U3MEPSIOIe H30BITOYHOE IaBIICHHUE;
3) BakyyMMETpbI, U3MEPSIOIINE BAKYYMMETPHUCCKOE JaBIeHHE (pa3psuKeHHUE);
4) MaHOBaKyyMMETPbI, H3MEPSIOLINE H30BITOUHOE IABICHUE, U Pa3psDKCHHE;
5) HamopoMepsl, U3MEPSIOIIIE MaJbIe IaBICHHS;
6) TATOMEpBI, U3MEPSIOIINE MAJIbIe Pa3PSKEHUS;

7) TATOHAIIOPOMEPBI, CITY)KAIIUE sl U3MEPEHHUS MaJIbIX JIaBJICHUI U pa3psHKeHHUI,
8) muddepeHHATEHbIE MAHOMETPBI, H3MEPSIOIINE PA3HOCTD JABYX JaBICHUIL.

[To npuHLMIYy AEHCTBUS:

1. KUIKOCTHBIE - M3MEPSEMOE JIaBIICHHE YPaBHOBEUIMBACTCA TUAPOCTATUIECKUM CTOJIOOM KHUIKOCTH
COOTBETCTBYIOIIEN BBICOTHI

2. nedopMaIlMOHHBIC - IaBJICHHUE ONPEACIeTCS 10 BEIMYMHE JAe(POopMalii U TepEMEIICHUs YIPYTroro
YyBCTBUTENBHOTO 31eMenTa (YUD)

3. TIpy30IMOpIIHEBBIC - U3MEPSIEMOE WM BOCIPOU3BOIMMOE JaBJICHUE TUAPOCTATHUSCKU YPABHOBEIIIU-
BaeTCsl 4epe3 KUJAKYI0 WM Ia3000pa3Hyl0 cpeay nmpuOopa JaBJICHHEM Beca MOPIIHSA C IPy30NPHUEMHBIM
YCTPOMCTBOM M KOMIUIEKTOM OOPa3IOBBIX THPb

4. »sJexTpUYecKHe - JaBJIICHUE ONPEeIAeTCs HA OCHOBAHHWHU 3aBHCHMOCTH JIIEKTPHUECKUX MapaMeTPOB
(compoTHBICHUS, EMKOCTH, 3PS/, YaCTOTHI) IyBCTBUTEIHHOTO dIeMeHTa (YD) 0T M3MepsieMoro JaBIcHUSI.

3.2. CpeacTBa u3MepeHus AaBJIeHUs
’KuaxocTHbIE MAHOMETPEI
KuakocTHble MAHOMETPBI OTINYAKOTCSA MIPOCTOTOW KOHCTPYKLIMM U CPAaBHUTENBHO BBICOKOW TOYHO-
CTBIO U3MEPEHUS.
B xauecTBe paboueil )KUIKOCTH UCHONB3YIOT BOAA, PTYTh, CHUPT, TPAHC(HOPMATOPHOE MACIIO.
—  JByxTpy0Hnsie (U-00pa3Hblil)
—  OmHOTpPYOHBIE (JYalIedHbIEC)
—  MHKPOMaHOMETPHI

JByxTpyOHBIE MAaHOMETPHI

CrexnsHHas TpyOka 1 3akpemsieHa Ha JOCKE 2 CO IIKAIOM 3, pacrlolioKeHHOH MEXAy
KOJICHAaMH TPYOKH, U 3arojHeHa pabodeit KuakocThio. OMUH KOHEN TPYOKH COSTUHEH C TOJIOCTHIO, B KOTO-
poii m3MepsieTcsl JaBiieHHe, Opyroi coodmaercs ¢ atMocdepoil. Ilog aelicTBeM M3MepsieMOro AaBICHUS
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JKUAKOCTh B TPYOKE MepeMeniacTcs U3 OJJHOrO KOJICHA B IPYroe JI0 TeX IOop, IOKa U3MEpIeMOe JTaBlIcHUE HE
YPaBHOBECHUTCS THIPOCTATHYECKUM JIaBJICHHUEM CTOJI0A dKHUIAKOCTH B OTKPBITOM KOJICHE.

Ecnu naBneHne B mpocTpaHCTBE, C KOTOPBIM COEAMHEH MPHOOp, HIKE aTMOC(EpHOTro, TO )KUIKOCTh B TPYO-
Kax TIePEMECTUTCSI B OOpaTHOM HalpaBJICHHM.

[IpucoenunauB 06a CBOOOAHBIX KOHIIA TPYOKH MpUOOpa K ABYM IOJIOCTSIM C Pa3HBIMH JIaBJICHUSMU, MOYKHO
0 Pa3HOCTH YPOBHEHN KHUIIKOCTH ONPEAEITUTh PA3HOCTD JaBICHUH.

[Ipubop HamONHEH XUAKOCTHIO 10 HYJIEBOW OTMETKHU IIKajbl. [ orpeieneHns BBICOTHI CTON0A YKUIKOCTH
HEOOXOMMO CJIeNIaTh JIBA OTCUETa OTHOCHUTEIBHO HYJIS: CHIXKCHUS B OJHOM KOJICHE M TIOJJbeMa B JAPYTrOM U
CYMMHPOBATh 3aMEPEHHBIC BEITUYMHEL, T.¢. H=h; + h,.

YHameyHslii MaHOMETP
AHaynornueH JAByXTpyOHOMY, HO OJJHO W3 KOJICH BBITIOJHEHO B BHJE COCyJa (4Yamiku) 1, B KOTOpoe
nosiaeTcs OoJbIlIee JaBlieHUe, a TpyOKa 2 coolrmaercs ¢ atMoc]epoit.
XKuaKocTh MoJ ISHCTBUEM ABICHHUS B YAIIKE OIyCKAETCs Ha BBICOTY Ny, a B TpyOKe MOJAHUMAETCS Ha BBICO-
Ty hy. T.K. TUIomaab CeYeHUs YaIlKW 3HAYUTEIBHO OOJbINE CEYCHUS TPYOKH, TO BEIMYMHON TMOHMIKEHHS
YPOBHS )KHIKOCTH B YalIKe IPEHEOPETaroT, ¥ Pe3yIbTaT OTCYUTHIBAIOT TOIBKO IO BBICOTE CTOJIOA KUAKOCTH
B TpyOKe OT HaYaJIbHOTO 3HAYCHUSI.

MUKpOMaHOMETPHI

Haknon m3meputensHOW TpyOKH CHeNaH Ui YMEHBIISHHs TOTPEITHOCTH M3MepeHnid. B kadecTBe
paboueil JKUAKOCTH TPUMEHSIOT OTHJIOBBIM CIUPT, KOTOPHIA 3alMBAalOT B MIMPOKUH  COCY[
HACTOJIbKO, YTOOBI YPOBEHB €r0 B HAKIIOHHOW TPYOKe HaXOJWJICS TPOTHB HYJIEBOW OTMETKH IIKanbl. JnnHa
KBl BBITTOMHSAETCS 00BIIHO 250 MM.

W36bITOYHOE IaBIeHUE MOAAIOT B LIMPOKUN cocyl mpubopa, a Ipu U3MEPEHHU Pa3peXEHHs, TO B
HAKJIOHHYIO TPYOKYy. [Ipy n3MepeHnu pa3HOCTH JaBlICHHI Oobliee JaBlIeHHE TIOAAETCs B COCYl, a MEHbIIIEE
B U3MEPUTEIIBHYIO TPYOKY.

Usmepsiemoe naBnenue onpenernsator h=h1+h2 hl=nsino. ~ h=nsino+h2 wmu P=pgh

HedopMmarioHHble JaTYUKA JaBICHUS

Ilo Bumy ynpyroro 4yBCTBUTENBHOTO 3JIEMEHTA Ae(hOpMaLOHHBIE JATYUKU AEIISATCS Ha:

- IpUOOPEI ¢ TPyOUATOU TIPYKUHOM

- MeMOpaHHbIe TPUOOPHI;

- CWIb(OHHBIE TTPHOOPHI.

B manomeTpax ¢ TpyO4aroil mpy>KMHOW YyBCTBHTEJIBHBIM JIEMEHTOM SIBIISIETCS COTHYTas IO Jyre
OKPY>KHOCTH | 3alasiHHasi ¢ OJIHOTo KoHIa TpyOka 1 (TpyOka BypmoHa) siunTiHuecKoro, mI0CKOOBaTBHOTO
WM KPYTJIOTO CEYEeHHUs, a APYTUM KOHIIOM 3aKpeIUIeHHas B Jepxkarese 2, K KOTOPOMY IMOABOIUTCS U3Mepsie-
MO€ JaBJICHHE.

3anasHHAsI ¢ OJIHOTO KOHIA OJJHOBUTKOBAs TpyOUdaTas MpyKHUHA | 3JUIMITHYECKOTO WK OBAaJILHOTO Ce-
YEHUsl 3aKpeIUIEHa JPYTMM KOHIIOM B JiepKaTelle, COSMHEHHOM C COCYJOM, B KOTOPOM U3MEPSIOT JaBile-
nue. [lox neiictBuem n30BITOYHOTO aBIEHUs TpyOKa pa3rudaeTcs, 1 cBOOOIHBIN KOHEL] €€ Yepe3 MOBOAOK 2
MIOBOPAYMBAET 3yOUaThbIii CEKTOP 3 ¥ BMECTE C HUM CTpeNKY 4, KOTopast IlepeMeIaeTcs BAOJb Kbl 6, Mpo-
rpajiyipOBaHHON B eAMHUIIAX AaBieHus. CriupanbHas Ipy>KUHA 5 CITy>KUT Ul yCTpaHeHHs TodTa B 3y0Ua-
TOM 3aleTUICHUU.

MemMOpaHHBIC TTPHOOPHL.

MemOpaHna nipejicTaBisieT cOO0N TOHKUH JMCK ONPEIEICHHOTO TUaMeTpa, 3aKPEIUICHHBIN M0 IeprMeT-
py B m3MepurensHoM Oioke. [log Bo3aelicTBEM HU3MEPSEMOro JaBICHUS MPOUCXOAUT NPOrud MeMOpaHbI
Ha BeJIMYMHY h U 3aTeM 3To nepeMelieHre npeodpa3yercs: BO BpalllaTe/IbHOS IBHKCHHE CTPEJIKH MPUOOpa.

H3rorapnuBarorcs MeM6paHLI IJIOCKHMMH HJIN FO(prpOBaHHLIMH. IInockue MeM6paHBI HUMCIOT HCIIN-

HEHHbIE CTATHYECKHE XapaKTePUCTUKU. J{JIs yaydlIeHnsl CTaTHYeCKON XapaKTepPUCTHKH MPUMEHSIOT Todpu-
pOBaHHbBIE MEMOPAHBI.
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Puc. 3.9. Vopyrae MeMOpaHEL:
a — Imockad: 0 — rohpHPOBAHHAL

Taroke MeMOpaHBl AEAT HA YOPYTHE U «BsUIbIe». YIPyrue MeMOpaHbl BBIIONHSIOT U3 TOHKHX Me-
TaJNTMYECKUX TUIACTUH (CTaslb, OpOH3a, TaTYHB), OHU O0JIAJAaf0T TOCTATOYHO OOJIBIIOI COOCTBEHHOI JKECTKO-
CTBbIO. YTIpyrue MeMOpaHbl HCIOJB3YIOT KaK YyBCTBUTEIbHBIC SJIEMEHTHI B TIEPBUUHBIX MpeoOpa3oBaTesix,
HampuMmep, B TuhMaHOMETpaX.

«BsipIe» MeMOpaHbBI BBITOTHSIOT U3 MPOPE3MHEHHON TOHKOMW TKaHUW (KampoH, IIEJK, MOJIOTHO). Mx
NPUMEHSIOT I peoOpa3oBaHus OOJIBIINX NEpenaoB JaBlICHUS B CHITY MPH KpaliHe MallbIX TIepeMelleHHU-
ax (TMOpsiIKa COTBIX JOJed MM), TIO3TOMY Y HHMX JOJDKHA OTCYTCTBOBAaTh COOCTBEHHAs! JKECTKOCTb M OHHU
JOJDKHBL OBITH MPOYHBIMHU. «Bsiipie» MeMOpaHbl OOBIMHO CHA0XKEHBI METAIMYECKUM >KECTKUM LIEHTPOM.
OH# Taxke MOTYT OBITh MJIOCKUMH U TO(QPUPOBAHHBIMHU.

Benuunba nporu6a MeMOpaHbI SABJISETCS CIIOXKHON (YHKIMEH NEWCTBYIOIIEIO HAa HEE JaBJICHUS U
3aBUCHT OT €€ TEOMETPHUYECKUX MapaMeTpoB (IuameTpa, TONIIMHEI, Yrcia u GopMbI TO(POB), a TaKXKE MO-
IyJsl yIpYTOCTH Matepuajia MeMOpaHBl.

Jlyis yBenuueHus mporuda npu U3MEPEHUN MaJjlblX JaBICHUH (pa3perKeHui) MeMOpaHbI MONapHO CO-
SAVHSIOT (CBAPKOW MIIM MAKoi) B MeMOpaHHbBIE KOPOOKH, a KOPOOKH - B MeMOpaHHbIE OJIOKH.

[Tpubopkl ¢ YyBCTBUTEIHHBIM JIEMEHTOM B BHUJIE TUIOCKUX M TO(PPUPOBAHHBIX MeMOpaH, MEMOpaHHBIX
KOpOOOK M MEeMOpaHHBIX OJIOKOB NMPUMEHSIOT JJISl U3MEpEeHHsI HeOONMbIINX M30BITOYHBIX IaBICHUH U pa3pe-
JKeHHUH (MAaHOMETPBI, HAIOPOMEPHI U TATOMEPHI), a TAKXKe MepenagoB AaBieHus (TUPMaHOMETPHI).

CunbdoHHbIE TPUOOPHI

CunboH - 3TO TOHKOCTCHHAs MeTaJUTMYecKas Kamepa C TOMEePeYHBIMH KOJIBLEBBIMH TO(QpamH,
muametpoMm 20 - 80 mm.. M3roraBnuBaioT cuiib(OHBI U3 JTATYHHU, HEPXKABEIOIIEH CTAllM WM OepUILTHEBOH
OpOH3BI.

Ion BozneiicTBueM napnenus (BHemHero P2 wim BHyTpeHHero P1) nnmuHa cunbpoHa H3MeEHseTcs,
YBEJMYMBASICh WM YMEHBLIAACh B 3aBHCUMOCTH OT HAIpaBJICHUs NMpUIOKEeHHOW cwibl. Hamuume rogpos
NO3BOJIIET  TIepeMellaTh  MOABIKHYKO  4YacTb  CWib()OHAa  HAa  3HAYUTEIbHOE  PACCTOSIHUE
(mecsTKM MIJTHMETPOB) 6€3 3aMETHOTO U3MEHEHUSI €r0 XapaKTePUCTHK.

HenocraTtkamu cHITb()OHOB SIBISIFOTCS: 3HAYUTEIBHBIA THCTEPE3UC U HEKOTOpasi HEJIMHEHHOCTD CTa-
TUYECKOW XapaKTEepUCTHKU. il yCcTpaHEHHs 3TUX HEJOCTaTKOB BHYTPb CHIIb(OHA MOMEIIAIOT BUHTOBYIO
HITMHIPUYECKYIO TIPYXKHUHY.

OneKxTpuyecKre JaTYNKU JaBICHUS

B stux npubopax u3mepsieMoe JaBiieHHE, BO3ACHCTBYS HA YyBCTBUTEIBHBIN IIEMEHT, U3MEHSET €T0
3NIEKTPUYECKUE TapaMeTphl: CONPOTHUBICHHE, EMKOCTb WM 3apsiid, KOTOPbIE CTAHOBSATCS MEPOH 3TOro
JIABJICHUS.

TuBI AIIEKTPUYECKUX JaTINKOB!

1) eMKOCTHBIE - HCHOJIB3YIOT YIPYTHi YyBCTBUTEIBHBIN JIEMEHT B BHJIE KOHAEHCATOpA C IIEPEMEH-
HBIM 33a30pOM: CMEUICHHE WJIM MPOTUO MO JSHCTBHEM MPUIIaraeMoro JIABJICHUs TOABHIKHOTO IIEKTPOJIA-
MeMOpaHBI OTHOCUTEIHHO HETIOABIKHOTO H3MEHSIET €r0 EMKOCTB;

2) TbE303JIEKTPUYECKHE - OCHOBAHBI Ha 3aBUCHMOCTH HOJIIPU30BAHHOTO 3apsijia WM PE30HAHCHOI
YaCTOTBI bE30KPHUCTAIIIIOB KBapLa, TYpMalIMHa OT IPUIAraéMoro K HUM JIaBICHMUSL:

3) TeH30pE3UCTOPHBIE - UCTIOIB3YIOT 3aBUCHMOCTb aKTHBHOT'O COMPOTHUBIIEHHUS MMPOBOAHHUKA WIIH TIO-
JYIPOBOAHMKA OT AehOopMalny.

Ha ceronnsanamii 1eHbs caMbIMy TOMYJIIpHBIMU B Poccui siBisitotes TeH3opesuctopasie I
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4. U3MepeHne KOJIMYECTBA M PAcXo/1a BelecTBa

4.1. O6urme cBereHusi 00 U3MEPEeHNH KOJIMYECTBA H PAcX0/ia BeLIeCTBa
Jlexyus npoxooum 6 unmepaxmueHou ghopme 6 guoe npezeHmayuu (2 yaca).

KonndecTBo BemecTBa BRIpXKAIOT B €AMHUIIAX 00beMa win Macchl. B cucreme CU 3a enunuily oobema
npuHAT KyOuueckuit MeTp (M°), a 3a €MHHILY MACChI - Kinorpamm (kr). KommuecTBo ra3a H3MepsioT 00s-
E€MHBIM MeTOIOM. [IJIsl moNy4YeHns: CpaBHUMBIX pe3yJbTaTOB U3MEpPEHH HE00X0AUMO 00bEM Tra3a MPUBECTH
K CJIeIyIOIUM HOpMallbHBIM ycloBusiM: Temmeparypa 20°C (293,15 K), maBnenne 101325 Ila (760 MM pr.
CT.), OTHOCHUTEIbHAS BIAKHOCTH (0=0.

[TpuGopsl, H3MEPSIONIEe KOIUYECTBO BELIECTBA, HA3BIBAIOTCS cueTYMKaMu. CUETYHKH HU3MEPSIIOT MPOTe-
KaloIIui depe3 HUX 00BbeM BEIIecTBa 3a JI00H MPOMEXYTOK BpeMeHH. KoiamdecTBo BemiecTBa MpH 3TOM
ompeeNsIeTcs Kak PasHOCTh TOKA3aHUI CUCTIHKA.

Pacxomom BemiecTBa Ha3bIBAETCSl KOJIMUYECTBO BEIIECTBA, MPOXOsIIee Yepe3 JaHHOE CEUCHUE KaHana B
enunuiy Bpemenn. O0BEMHBIN pacxon Q ompenensercst Kak MPOU3BECHNE CKOPOCTH MOTOKA V Ha MJIOMIAb
OTBepCTHs HcTeueHus S, 1.e. Q=vS.

O6bEMHBII pacxo B cucteme CH m3mepsercs B M/c.

MaccoBeblit pacxon Q, MOIydaroT yMHOXEeHHEM 00bEMHOT0 pacxoia Q Ha MIOTHOCTH P KUIKOCTH, Ta3a
i napa, T.e. Q,=Qp.

3a eIMHUIY H3MEPEHHUSI MACCOBOTO PACXO0/1a TIPUHSIT KI/cC.

[TpuGopsbl, n3MepsIoIre Pacxo/, Ha3bIBAIOTCS PacXojoMepaMH. ITH MPHOOPBI MOTYT OBITh CHAOKEHBI
CYeTYMKaMU (MHTErpaTopamu), TOTJa OHU HA3bIBAIOTCS PacXoJOMEpaMH co cueTdnkoM. Takue pacxojaome-
PBI TIO3BOJISIOT H3MEPSITh PACXOJT U KOJIMYESCTBO BEIIECTBA.

B 3aBucumocTtu or MNPpUHATOIO0 METOAa M3MCPCHUA HpI/I60pI)I JJI1 U3MEPEHUA pacxXxoda U KOJIUYCCTBA
MOPa3IeIIOTCS Ha:

*  pacxoJIoOMepbl MEPEMEHHOTO Tiepenaa JaBIcHHS;

*  pacxoJIOMephl MOCTOSHHOTO Mepernaia JaBJICHuUS;

*  OECKOHTaKTHBIE PACXOJ0MEPHI: JICKTPOMArHUTHBIC, YIbTPa3BYKOBEIE;

*  KOPHOJIUCOBBI PACXOJAOMEPHI;

*  BHUXPEBBIC PACXOJOMEPHI;

*  KaJIOPUMETPUYECKUE PACXOJOMEPHI U JIp.

4.2. CpeacTBa u3MepeHusl KOJUYEeCTBA M PAcXo/ia BellecTBa
W3mepenne KonuyecTBa XUAKOCTH U ra3a

KonnyecTBo XUAKOCTH WIIM Ta3a MOXHO HM3MEpPUTHh cueTdrkamu. [lo mpuHIMIy AEeWCTBUS CUETUHKHU
NOJPA3JENIOTCs HA 00ObEMHBIE, MACCOBBIE M CKOPOCTHBIE. J[Is1 M3MepeHus] KOJIMYecTBa KUAKOCTH MpUMe-
HSIOT MPEUMYIIECTBEHHO OOBEMHBIE M CKOPOCTHBIE CUETUMKH, Ul U3MEepeHHs o0beMa rasza - o0ObeMHbIE
CYETYHMKH. J{JI51 KaXK/I0r0o cueT4rKa CyIIeCTBYET ONpeesIeHHBIH MUHUMANIBHBIA pacxol, HUKe KOTOPOTro pe3-
KO BO3pacTacT OCHOBHAs MOTIPEIIHOCTD.

HomuHaneHBIM Ha3bIBaeTCS HAMOONBIINH JUTMTENBHBIA PACX0, IPH KOTOPOM HOTPELIHOCTh U3MEPEHHUS
HE BBIXOJIUT 3a Mpeieibl YCTAHOBIEHHBIX HOPM, a MOTeps HaIllopa He CO3/1aeT B CUETUMKE YCHIINH, IPUBO/IS-
HIMX K OBICTPOMY M3HOCY €ro jeTranieii. XapakTepHbIM PacXoJ0M Ha3bIBaeTCs KOJIUYECTBO BEUIECTBA, KOTO-
po€ MPOXOAUT Yepe3 CUETUUK 3a 1 4 Mpu ycTaHOBUBILIEMCA MOTOKe U notepe Hamopa 0,1 MIla. Xapakrep-
HBII pacxo[l IBJISIETCS YCIOBHOM BEJIMUMHOM U CIYKUT MEPOU OLIEHKH CYETUMKOB Pa3JIU4YHbIX KOHCTPYKLHUN.

IToTepu Hamopa MpeaCTaBISAIOT COOOH Pa3HOCTH JIABJICHUN Ha BXOJIE B CUETUYHK M BBIXOJIE U3 HETO.

KanuOpom cuerunka Ha3pIBaeTCs AUAMETP YCJIOBHOTO NMPOXO/a BXOAHOTO NaTpyOKa, BHIPKEHHBIM B
MUJTUMETPAX.

CKOpOCTHBIE CHETUYHKH TSI AKUAKOCTEH

OTH CUETUYMKH CIyXaT JUIsd U3MEPEHH KOIMMUYECTBA KUAKocTel. OHM OCHOBAHBI HAa MPHUHIMIIE U3MEpe-
HUSI CpeiHell cKopocTH ABMXKyuierocs: noroka. KonmdecTBo xuakoctu Q CBsI3aHO CO CpeHEH CKOPOCTHIO
JBMKYIIErocs MOTOKa COOTHOMIEHneM: Q=V,S,
i€ Vep - CPEIHSAS CKOPOCTh ABM)KEHNUS BEIIECTBA, M/C; S - IIONepeuHoe cedeHHe MOToKa, M.

O xonmM4YecTBe KHUIKOCTH, MPOLIECAIIEH Yepe3 Mpuoop, CYIAT MO YUCTy 000pOTOB JIOTIACTHOM BEPTYILKHY,
pacmosIokKEeHHON Ha IMyTH noToka. CYUTAaeTCs, YTO CKOPOCTh BPAIIEHUsI BEPTYLIKH MPOMOPLIHOHAIbHA CPel-
Hell CKOPOCTH MOTOKA N = CVp, IZ€ N - YUCII0 000POTOB BEPTYLIKH; C - KOIPUIMEHT MPONOPIHOHAIBHOCTH,
XapaKTepU3yIOUINH MeXaHHIECKHE U THIPaBINYeCcKHe CBOMHCTBA Iprubopa.

[To popme BepTYLIKH CKOPOCTHBIC CUETUYMKU PA3NEIAIOTCS Ha ABE TPYMIbI: ¢ BUHTOBOW BEPTYLIKOW U
KpBUIbYaTble. BUHTOBBIE BEPTYIIKH Pa3MEIIAlOT NapajIeIbHO M3MEPSIEMOMY IMOTOKY, KpPBIIbYAThIE - IHEp-
MEHAUKYISIPHO EMY.

21



Ha puc.4.1 nmokazaH CKOPOCTHOM CYETYMK C BUHTOBOW BEPTYIIKOMH, 3a-
KpETIEHHOM Ha TOPU30HTAIBHOM ocu. B kopmyce 1, cHabkeHHOM (hraHamMu
VIS IIPUCOEMHEHNS K TPyOOIIpOBOIy, yCTaHOBJIEHA BEpTyLIKa 2 ¢ JOonacTs-
MU, U30THYTBIMHU 10 BUHTOBOW JINHUHU. BepTylIKy M3rOTOBISIOT U3 IIJIACT-
Macchl pu paboueii Temnepatype 10 30°C u u3 taTyHu npu 0oJiee BHICOKUX
Temneparypax. Ha ocb BEpTYIIKH Nepen 3aJHUM 3aKpPBITBIM MTOAIIUITHUKOM
3, 3aKperyIeHHBIM B KPECTOBHHE 4, HacakaH YepBAK S5, CLHETUISIONIMNCS C
YEPBSAYHOU IIECTEPHEH, Nepefarolieil BpallleHHEe NepeaTOYHOMY MEXaHU3-
My 6. OT MexaHu3Ma JBIKEHHUE NepelaeTcsl OCH, MPOXOASIEH uepes caib-
HUK 7, U cyeTHOMy MexaHu3my 8. [lepen BepTYIIKOH CO CTOPOHBI BXOJa
KUJKOCTH YCTAHOBIIEH CTPYEBBIIPSIMUTENb 9, COCTOSIIMN M3 HECKOIBKUX
paaMaIbHO 3aKpeIUIEHHBIX MpsMBIX MIacTHH. KoHer ogHOW W3 miacTHH
CTPYEBBIIIPSIMUTEIISL TTOBOPAYMBAETCSI BOKPYI BEPTUKAIBHOW OCH, 00pasys

Prc.4.1.CropocTHOR CUETHHE C
BHHTOBOH BepPTYIIKOHE:
l-xopmye; 2-8epTymEa; JionacTb 11, CIIy KAy Jid PEryjInpOBaHUA CUCTUYHKA 4YE€PE3 pLI‘{a)KHHﬁ

3-moamEmHAE; 4-EpecTOBHHA: 12 o 1
S-qepBax; 6-TepelaTONHEL: MEXaHHIM; OpuUBOa .B CTPYCBBIIIPAMUTEIIC 3aKPCTIJICH NCPECIHUU MOAIINUITHUK 0 ocu

Ty eprymn
12-prraassst npHsoa MexaHnyeckoe CONPOTHBICHHUE (TPEHUE B MOAIIMIIHUKAX, CAIBHUKE U
T.I.) BAMSIET HA CKOPOCTh BPAIEHHsS BEPTYILIKH, a MPU HEKOTOPOW MUHU-
MaJIbHOW CKOPOCTH MOTOKA BEPTYIIKa OyJeT HETIOABHKHA.

B 3aBucumoctu ot cnoco0a moaBoJa KUAKOCTH CUETYHKH C KPhUIbUATON BEPTYILKOH MOApa3AesoTCs
Ha OJTHOCTPYMHBIE © MHOTOCTPYMHBIE.

Kak B ogHOCTpYHHBIX, TaK 1 B MHOTOCTPYHWHBIX CUETUMKAX KHUAKOCTh MOJBOJUTCS TaHI€HIIMAIBHO K JIO-
MacTsIM BepTyIIKH. CUETUYHMKH € KpPBUIBYATOM BEPTYIIKOM YCTaHABIMBAIOT HA TOPU3OHTAIBHBIX ydacTKax
TpyOOIIpoBOOB. CUETUYMKHA C BHHTOBOW BEPTYIIKOM MPUMEHSIOT TpH naBieHnd kuaxoctd mo 1,0 Mlla u
Npy ATUTENbHOM Harpyske 1o 600 M'/4. [TorpenrHocTs cueTunkoB cocTaBisieT 2 - 3% NeiCTBUTEIBHOTO 3HA-
YEeHHUS.

OOBEMHBIE CUETUUKHA IS JKAAKOCTEH

[TpuHIHI paboThl 00BEMHBIX CYETYHKOB 3aKIIIOUACTCS B U3MEPEHHH ONPENEICHHOTO 00beMa KUAKOCTH,
BBITECHAEMOT'0 U3 U3MEPHUTENBHON KaMephl 0] BO3/IEHCTBIEM Pa3HOCTH JaBJICHUN.

OObeMHbIE CUETYMKU BBIMTYCKAIOTCS OBYX THUIIOB, JIONACTHBIC M C OBAJIBHBIMHU 3yOUYaTbIMHU KOJIECAMHU.
IIpyHIMT NEHCTBUS JIOMACTHBIX CUETYMKOB OCHOBAH Ha TOM, YTO MOTOK U3MEPSIEMOM KUAKOCTH, MOCTyIas
yepe3 BXOAHOH maTpyOoK, IPOXOAUT Yepe3 U3MEPUTENbHYIO KaMepy, TJie TepAeT 4acTh Hallopa Ha CO3/IaHne
KpYTALIET0 MOMEHTA, IPUBOASILETO BO BPAILIEHUE POTOP C BBIABM)KHBIMH JIOTIACTAMH.

H3mepeHre 00bEMHOI0 KOJNMYECTBA XKHUIKOCTH MPOUCXOAUT NMPH NEPUOAMYECKOM OTCEKAaHHM OIpeie-
NEHHBIX 00HEMOB KHJKOCTH, 3aKITFOUSHHBIX B TIOJIOCTH MEXK/Y JBYMS JIOMACTSIMUA M IIMJIHHAPUIECKUMH T10-
BEPXHOCTSIMUA U3MEPUTEIBHOIN Kamepsl U OapabaHa. 3a OJUH MOJHBIA 000POT POTOpA OTCEKAIOTCS YEThIPE
o0beMa, CyMMa KOTOPBIX paBHa €MKOCTH M3MepHTEeNIbHON KaMmepbl. Ha puc. 4.2 mokazaHo HECKOJIBKO MOJIO-
JKEHUH poTOpa, WITIOCTPUPYIONIUX YacTH IMKIIA, B TEYEHHE KOTOPOTO POTOP COBEPIIAET MOJI-000pOoTa, YTO
COOTBETCTBYET IMOJIOBUHE EMKOCTH U3MEPHUTEIHLHON KaMEpHI.

Puc 4 2. JlomacTHOH CHeTIHE

Ha puc.4.3 mokaszaH cueT4MK C OBaJbHBIMH 3yOuaThIMH Kosiecamu. lIpoxozst yepe3 cUeT4MK, MOTOK
JKUAKOCTH TEPSIET 4acTh CBOEH PHEPTHH Ha BpallleHUE OBAJIBHBIX Kosiec. B 3aBHCHMMOCTH OT pacroyioKeHus
KOJIEC OTHOCUTENIFHO BXO0/Ia MTOTOKA XUAKOCTH KaX/I0€ M3 HUX SBIISETCS MTOOYEPETHO TO BEAYIINM, TO BEIO-
MBIM.

[Ipu BpameHNH OBalbHBIX KOJIEC IEPUOAMYECKH OTCEKAETCS ONPENeSICHHbIH 00beM XKHIKOCTH, OrpaHu-
YEHHBIH OBaJOM KOJIeCa W CTEHKOW H3MEpPUTENIbHOM KaMephl. 3a OAWH 00OpOT KOJIEC OTCEKAeTCs YeTHIpe
OTIpeJIeNIeHHBIX 00beMa KHUJIKOCTH, KOTOPBIE B CYMME paBHBI CBOOOTHOMY 00beMy H3MEPUTEIHHOMN KaMephl,
CYETUHKA.

KonndecTBo ®UIIKOCTH, MPOLIEIIEH Yepe3 CUETUUK, ONPEACIISIIOT M0 YHCITy 000POTOB OBaJbHBIX KOJIEC.
B monoxxennu | )KUIKOCTH BpalmaeT mpaBoe KOJIECO MO YacOBOM CTPEJKe, a MPaBoe KOJIECO BPAIAeT JIEBOE
NPOTHB YaCOBOH CTpeiKH. B 3TOM MOI0XKeHUH MPpaBoe KOJIECO OTCEKAeT ONpPEeAETICHHBIH 00beM KuAKocTH 1.
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Prc 4 3. CSTTHK C OBATEHEIME 3y GUATHMH KOTeCAMH

B nonosxenun 11 neBoe kojeco 3akaHIMBaET OTCEKaHHE HOBOTO 00BeMa KUAKOCTH 2, a MPaBOe BBHITAI-
KHBaeT paHee OTCEUYEHHBIN ero o0beM KUAKOCTH | B BBIXOJHOW MaTpyOOK cyeTdnka. B 3TOM monokeHuH
KPYTALINA MOMEHT TiepenaeTcs Ha 06a koneca. B monoxennn 11l Begymmm sBisieTcs IeBoe KOJIECO, KOTOPOE
K 3TOMY BpeMeHH yke oTceksio o0seM 2. OHO BpamiaeT mpaBoe KoJeco I0 9acoBOW cTpenke. lampHeiinee
BpalleHre KOJeC MPOUCXOANT aHAIOTHIHO (mostoxkeHus [V u V).

Jns u3mepenns: 00beMOB OYCHb BSI3KHX KHUIKOCTEH (Ma3yT U Jp.) B CYETUHMKAX MPELyCMaTpHBAIOT Ta-
poByto pyoOamky. CHEeTYHKH C OBAJIBHBIMH KOJE€CAMH BBITYCKAIOTCS MPOMBIIIIEHHOCTHIO /IS Pa3TUIHBIX
JMaMETPOB TPYOOTIPOBOIOB TipH pabouem masieHuu Ao 1,57 Mlla. Ilorepst Hamopa OT yCTaHOBKM CUETYMKA
cocrasisieT mpumMepHo 0,02 MIla. [Torpemnocts mokazanuii 3Tux npudopos 0,5 %.

PoTanrioHHbIe CUETUHNKY [UIA Ta30B

W3 cueTunkoB il ra30B HauOOJIee PAcIPOCTPAHEHBI POTAIIMOHHbBIE cueTdrku (puc. 4.5). OHu npeaHa-
3HAYEHBI JUIS U3MEPEHUsT OOJIBIIUX KOTHYECTB ra3a. C4eTYnK COCTOHUT M3 KOKyXa 2, BHYTPH KOTOPOTO Bpa-
IIAIOTCS Ha NMapaJljIeJIbHBIX TOPU30HTAIBHBIX Bajlax poTopsl 1. Basel poTopoB cBsi3aHbl 3y04aThIMU Kojeca-
MU, HaXOIAUIUMHCS BHE Koxkyxa. OT OIHOT0 U3 BaJIOB BpallleHue TepeaaeTcs cieTHoMy Mexanusmy. [llapu-
KO- WJIM POJIMKOMOIIIMITHUKH BaJIOB, & TaKKe 3yOUarble Kojieca HaXOIsATCsl B MAacysIHBIX BaHHAX W 3aKJrove-
HBI B KapTepbl. TOHKHI BalIMK, COSAMHSIOMMUI BaJl pOTOpa CO CUETHBIM MEXAHU3MOM, MPOXOIUT YEpe3 Callb-
HUK B CTEHKE KapTepa.

B monoxennn, n300paKeHHOM Ha CXeMe, TPaBblii POTOP HE BpAIAETCs MOJI JeHCTBUEM ra3a (JaBiIeHus
Ha 00e CTOpOHBI pOTOpa OAMHAKOBbBIE). Ha BEpXHIOI YacTh JEBOTO pOTOpa ACHCTBYET ra3 ¢ 0osee BEICOKHM
JTABJICHUEM, YeM Ha HUKHIOIO; JIEBBII POTOP IOBOPAYMBAETCS, YBIIEKast 32 COOOM MPaBbIH.

CranaapTHBIE CyXKarolllie YCTPOHCTBa

Huadparma npeacrasisier cOOOH TOHKHI METAIUIMYECKUH JUCK C KPYTIIBIM KOHIIEHTPHUECKUM OT-
BEpPCTHEM, KOTOPOE UMEET CO CTOPOHBI BXOJIa OCTPYIO LMJIMHJPUYECKYIO KPOMKY, a Jlajiee pacTOYeHO MO
yriom 30-60°.

Huadparmel ObiBaroT: KaMepHble U OeckamepHble. KamepHas auadparma COCTOMT M3 KOJBLEBBIX
KaMep U JUCKa U IMEeT METAJNTNIECKOe YIIKO, TPUBAPEHHOE K OOKOBOM MOBEPXHOCTH JTUCKA.

Kawmephsie nradparmel WCTIONB3YIOTCS JUIs TpyOOnpoBOIOB c YCIIOBHBIM
nmuametrpom Dy ot 50 mo 500 mMm, Geckamepnsie - ot 300 go 1000 mm.

Tonmmua auadparmel E ve nomxna npessimats 0,05/1, rne D - nuamerp tpybonposona. [duameTp oTBep-
crusi uadparmel d 1omkeH ObITh Oosbine 12,5 mm. Haubosnee yacto auadparMbl M3roTaBIUBAIOT U3 He-
PrKaBeroIei cTau.

Comyio - cyxarolee yCTpoHCTBO, UMEIOIIEE IIABHO CYKAIOLIYIOCS YacTh Ha BXOJE U MEPEXOISIIYIO
B rOpJIOBHHY Ha BbIxojie. CoIuta mpuMeHstoTes B TpyOompoBogax 50 MM < D < 630 MM, a Tarxke Juist u3Me-
PeHus pacxoja ra3oB u neperperoro napa, eciau ((P1-P2/P1)<0.1, u st n3mepenust pacxoja napa BbICOKOTO
JaBJICHUSI U arpeCCHBHBIX ra3oB B TpyOomnpoBogax auamerpom D <= 200 mm.

[To cpaBHeHuWIO ¢ AuadparMaMu OHM MEHEe YYBCTBHUTEIBHBI K KOPPO3WH, 3arps3HEHUSIM M 00eCIIeUrnBaIOT
HECKOJIKO OOJBIITYI0 TOYHOCTh N3MEPEHMS.

[ToBepXHOCTH BXOJTHOH YaCTH COIUIA HE JIOJDKHA OBITH IIEPOXOBATOM; ISl IMIMHAPUIECKON YacTH UCKII0Ya-
eTCsl KOHYCHOCTh. BhIXO/IHAsl KpOMKa IMJTMHAPHUYECKOM YacTH OTBEPCTHS JOJDKHA OBITH OCTPOH, 6€3 3ayceH-
11eB, (pacKu WU 3aKpyryieHus. [|J11 M3roTOBIEHUS COMeN MPUMEHSIOT HEPKaBEIOIIHNE CTaIIH.

Comuto BeHTypn - comio, KOTOpOE€ COCTOMT W3 BXOAHOM YacTH B BHUJAE COIUIA, TOPJIOBUHBI H
BBIXOJ/IHOM 4acTH B BUJE pacxonsmierocs konyca (nuddyzopa).

OHU NIPUMEHSIOTCS B TPyOOITpoBoiax auamerpoM 65 Mm<D<500 mm, mipu d > 50 mMm.

Como Bentypu MoxeT OBbITh JJIMHHBIM M KOPOTKHM: y TIEPBOI'O HAUOOJBIINN JHaMEeTp BBIXOJHOTO KOHYycCa
paBeH auameTpy TpyOompoBoja, y BTOporo - MeHslie. Ilepenas naBineHuil U3MepsIOT Yepe3 KOJbIeBble Ka-
MEpBI.

TpyOsr BenTypu npuMeHstoT B TpyooIpoBoax nuamMerpom oT S0 1o 1200 MM Tipu yCIIOBHH, UTO

PacxomoMepsI MOCTOSTHHOTO TIepenaia JaBIcHUs
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Haunbonee pacnpocTpaHEHHBIMU TpUOOpaMH 3TOW TPYIIBI SBISIFOTCS PacXOAOMEPHI CO CBOOOAHO mepeMe-
HIAIOUIMMCSL B KOpPITyce TOIUIaBKOM (potamerpsl). IIpoxonsmuii yepe3 poraMeTp CHU3Y HMOTOK KHIKOCTH
WM Ta3a Oy/eT MOoJHMMATH IOIIABOK BBEPX, MOKA JICHCTBYIOIINE Ha MOIUIABOK CHJIBI HE YPABHOBECSTCS,
TOTJIa OH OCTAHABIMBACTCS HA BBICOTE, B 3aBUCUMOCTH OT BEJIMUMHBI PACXOa.
[Tpu HEM3MEHHOM pacxo/ie MOIMIABOK HETIOIBMKEH.
B paGoraroniem porameTrpe HOIUIABOK MOJHOCTBIO MOTPYKEH B U3MeEpsieMylo cpeny. Bec morpysxennoro mno-
mraBka ompenensiercs Gl=(p,-p.)dVy, Tae V, - 00beM MOILIaBKa, Py U P - INIOTHOCTH MaTepHaia IOILIaB-
Ka ¥ U3MEPSIeMOii Cpe/ibl COOTBETCTBEHHO; ( - YCKOPEHHE CBOOOIHOTO MaIeHHS.

Cuna zeficTByIOIas Ha MOIUIABOK CO CTOPOHBI M3Mepsiemoro notoka G2 = (P1-P2)F,, rae P1 u P2 -
JIaBJICHUS CPE/Ibl epe] MOTUIABKOM | 32 HUM; Fo — HanbosbIee monepeyHoe cedeHue MoIIaBKa.
B cocrosianu paBHOBecusi (moruiaBok HemoasmkeH) G1=G2, 1. e. P1-P1=(p,-p.)9V./Fo. 3 momydeHnHoro
ypaBHEHHUSI BUAHO, YTO HE3aBUCHUMO OT MOJOKECHUS IMOIJIaBKa Tepenaj JaBIeHUH Ha HEM MOCTOSHEH W He
3aBUCHT OT U3MEPSEMOT0 pacxosa. ITo 0OBICHIETCS IOCTOSHCTBOM CKOPOCTH M3MEPSIeMOM Cpebl pH U3-
MEHEHHHU €€ Pacxoia, 4YTo 0OYCIOBIEHO M3MEHEHHEM IUIOMAAN KOJIBIIEBOTO 3a30pa MEXKIy IOIUIABKOM H
TPYyOKOH.

OJEeKTPOMarHUTHBIE PACXOIOMEPHI

Pacxomomepbl JaHHOTO TUIA OTHOCATCSI K OCCKOHTAKTHBIM. V3rOTaBIMBAIOT C TIOCTOSIHHBIM H TIepe-
MEHHBIM MarHUTHBIM TIOJIEM.

[TpuGops! ¢ 371eKTPOMAarHUTHBIM MPeoOpa3oBaTeIeM pacxoJa OCHOBAaHBI HA B3aHMOJEHCTBUU IBH-
JKYIIEWCS )KUAKOCTH C MarHUTHBIM IOJIEM. JTO B3aUMOJCHCTBHIE MoqunHseTcs 3akony Dapanes, corinacHo
KOTOpPOMY B KHJKOCTH, NepeceKkarolieil MaruutHoe mnoie, nuayuupyercs 3/1C, nponopuroHaabHas CKOpo-
CTH IBKEHHS )KUIKOCTH.

Tpy6OompoBoa 1 ¢ mepeMeniarmeiicss B HeM dIIEKTPOIIPOBOAHON KHUIKOCTHIO TTIOMEIIEH B MAarHUTHOE
ToJie, co3jaBaeMoe AByMs KaTyIlIKaMy MHIYKTUBHOCTH (MHAYKTOpaMu) 2. B cTeHku TpyOOIpoBoia BBECHBI
anekTpoabl 3. K ayekTpoaam MoaKII0UalOT BEICOKOYYBCTBUTEIBHBIN H3MEPHUTENBHBIN MpUOOp 4, mKana Ko-
TOPOT0 NPOrpaAyHpoOBaHa B EAMHUIAX CKOPOCTU WIIM EAMHUIAX pacxofa.

Tpy0OorpoBO U3rOTORIISIOT U3 U30JIALIMOHHOTO MaTepraiia: (proporiacta, 300HUTA, PE3UHBIL.

B nBmkymemcs IpoBOAHUKE, TIEPECEKAIONIEM CHUIIOBBIE JTMHUM TOCTOSHHOTO MarHUTHOTO ITOJISl, MH-
aykrupyercst DJIC, koropas onpexaensercs: E=BIv, rae B - marauTHas unaykiws; | - inHa npoBoaHuKa; V
- CKOpPOCTb JIBM)KEHUSI ITPOBOJHHKA.

YIbTpa3ByKOBBIE PACXOIOMEPHI

YnbrpasBykoBoi (dactota Beime 20 KI') MeTon n3mMepeHus pacxojia OCHOBaH Ha SIBJICHHH CMEIIe-
HUS 3BYKOBOT'O KOJIeOaHHS JIBUXKYIICHCS KUIKOW MM Ta3000pa3Hol cpenoit. M3mepenue pacxoja mpoBo-
JUTCSI TIPY KOCBEHHBIX U3MEPECHUSX CIEAYIONINX BENYHH:

- pa3HOCTH BpeMEH At IPOXOXKACHUS yIbTPa3BYKOBBIX UMITYJIECOB MO TIOTOKY W MPOTHB HETO (Bpe-
MSIUMITYJTLCHBI METOJ);

- pazHocTH pa3z AQ MeXIy YJIbTPa3BYKOBBIMH KOJEOAHHUSMH, PACTIPOCTPAHSIOIIUMHUCS MO TIOTOKY H
MPOTHUB HETO ((ha30BBIA METON);

- pasHocTH 4actoT Af aByX aBTOreHepaTopoB, B Ka4eCTBE 3JEMEHTa OOPATHOM CBSA3M KOTOPBIX HC-
MOJIL3YETCSI KOHTPOJIHpYyeMasi cpefia (YaCTOTHBIN METO[).

CoBpeMeHHBIE PACXOJIOMEPHI PEATT3YIOT BPEMSIUMITYTbCHBIH METO/I.

Pacxonomep BKiTFOUaeT B ceOsl IBa WIIM YETHIPE DIEKTPOAKYCTUUYECKUX MTPHEMOTIEpEaroInX mpeod-
pasoBatenst A (A') u B (B'), MoHTHpYeMBIX C BHewIHel cTopoHb! TpybonpoBoaa. IlpeobpazoBarenu padora-
IOT B PeXKHME UCTOYHUKA U IPUEMHUKA YIbTPa3BYKOBOIO CUTHAIA. PaccTosiHue MexX Iy npeodpa3oBaTesiMu
paBHoO L.

Buxpessie 1 BUXpEaKyCTHYECKHE PACX0I0OMEPHI

[IpuHIun nefcTBUS STHX PACcXOAOMEPOB OCHOBAH Ha SIBICHHUH, COTJIACHO KOTOPOMY IpH OOTeKaHUU
HETOJBMKHOTO TBEPJIOTO TeJla MMOTOKOM JKHIKOCTH 3a TEJIOM 00pa3yeTcsl BUXpeBas TIOPOKKa, COCTOAIIAS U3
BUXPEM, TOOYEPEIHO CPHIBAIOLINXCS ¢ IPOTUBOIIOJIOKHBIX CTOPOH Tea.

Yacrora 0Opa3oBaHMs BUXpEW 3a TEJIOM MNPONOPLUUOHAIBFHA CKOPOCTH MOTOKa. JleTeKTHpoBaHHE
BUXpEH U ONpe/Ie]ICHNE YacTOThI UX 00pa30BaHMUs ONPEACISIOT CKOPOCTh H 00BEMHBIN PacxoJ] CpeIbl.

B 3aBucuMoOCTH OT crocoba JeTeKTUPOBAHUS YaCTOTHl BUXPEH pa3InvaloT BUXPEBBIE M BHXPEAKy-
CTHYECKHE PACXOIOMEPHI.

B BHXpeEBBIX pacxojoMmepax ONpe/eieHrue YacTOThl BUXPEOOpa30oBaHuUs MIPOU3BOJUTCS IIPH MTOMOIIN
JIBYX TIH€30/IaTYUKOB, (PMKCUPYIOIINX MyIbCAINN JaBICHUS B 30HE BUXPEOOPa30BaHHI.
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KOHCTpYKTHBHO aTYMK MPECTABIACT COOOH MOHOOJIOK, COCTOSIUN U3 KOPITyca MPOTOYHOHN 4acTH
U DJICKTPOHHOTO Oyioka. B kopryce mpoTOYHON YacTh JaTdyWKa pa3MEIICHBI MEPBUUHBIC MPEeoOpa3oBaTeIH
00BEMHOTO Pacxo/ia, H30BITOYHOTO JABJICHHS U TEMIICPATYPHI.

DNEKTPOHHBIN OJIOK MPEACTaBisieT co00M Iaty nudpooii 00pabOTKH CHUTHAIOB IIEPBHYHBIX IIpe-
oOpa3oBarereii, 3aKIIFOUEHHYIO B KOPITYC.

KanopumeTpudeckue pacxogoMeps

[MpuHIMI NeHCTBUS KATOPUMETPHUYCCKHX PACXOJIOMEPOB OCHOBAaH Ha HArpeBe MOTOKA MKHUIKOCTH
WM Ta3a MOCTOPOHHUM UCTOYHHUKOM SHEPTHH, CO3JIAIOIIMM B TOTOKE Pa3HOCTh TEMIIEPATyp, 3aBUCAIIYIO OT
CKOPOCTH ITOTOKA U PacXo/a TEIUIOTHl B HarpeBarene.

VYpaBHEeHHE TEIUIOBOTO OajaHca MEXIYy pacxoioM Tela, MOTpeOIsieMbIM HarpeBarelneM, U
TEIUIOM, COOOIIICHHBIM MOTOKY, nMeeT Bun §;=KQ,CoAt,

Temo K MOTOKY B PACXOIOMEPAX MOJBOXMTCS IIEKTPOHATPEBATEIIMH, UTs KOTophix ;=0,241°R,
Ha ocHoBaHWMH 3THX 3aBUCHUMOCTEH ITOJTyYUM YpaBHEHHUE MaCCOBOTO Pacxoa QM=0,24I2R/ kcpAt.

Cy1ecTByOT J1Ba crioco0a U3MEPEHUs MaCCOBOT'0 pacxo/a:

* pacxoJl ONMPEENISIOT M0 3HAYCHUI0 MOIITHOCTH, ITOTPEOIIIEeMOii HarpeBareaeM U 00ecIieyuBaroen
MOCTOSTHHYIO Pa3HOCTh TeMIieparyp At;

B atom ciyuae pacxogoMepbl pabOTalOT Kak pPerysTopbl TEMIEpaTyphl HarpeBa MOTOKa, Y KOTOPBIX
U3MEPUTEIHLHBIM U PETYJIUPYIOIIUM DIIEMEHTOM SIBIISICTCS YPABHOBEIICHHBIN MOCT C TEPMOPE3UCTOPAMH IO
" IIOCJIC HarpeBaTeId. HpI/I HU3MCHCHUHU PA3HOCTHU TEMIICPATYP MOCT BBIXOJUT U3 PABHOBCCHUSA U BKIIHOYACT
YCTPOMCTBO, KOTOPOE M3MEHSET PETYJIUPOBOYHOE COMPOTUBIICHHUE IO TEX IOP, IIOKa HE BOCCTAHOBUTCS 3a-
JIAaHHAs CTETNCHb HarpeBa. MacCOoBBIA PacXoJl MPH 3TOM ONMPENCIISIOT MO MOKA3aHUAM BaTTMETPA, BKIIIOYCH-
HOTO B IIeTTh HarpeBaTeIIsl.

5. I3SMEPEHHUE YPOBHS

5.1. O6mue cBeeHus1 00 U3MEPEHUHN YPOBHS

[Ipu BEIOOpE ypoBHEMEpa HEOOXOIUMO YUUTHIBATH PU3MUECKIE U XMMUYECKUE CBOMCTBA KOHTPOJIH-
PYeMO# cpesibl, K KOTOPBIM OTHOCSITCS: TeMIIEpaTypa, abpa3uBHEBIE CBOICTBA, BSI3KOCTH, 3JICKTPHUECKAst IPO-
BOJIMMOCTh, XUMHUYECKasi arPECCHBHOCTb, a TaKXKe pabodune YCIOBHUS B pe3epByape WM OKOJO HETo, CIiocod
3aII0JIHEHUS WIIN OTIOPOKHEHNUS (ITHEBMATUYECKUI MM MEXaHMYECKUI), HaJTMYHe MEIalKH, OTHEOaCHOCTb,
B3pPBIBOOTIACHOCTH U APYyTHE.

YpoBHEMEpPBI O MPUHIUILY JCHCTBUS AEISATCS Ha:

- BU3YaJIbHBIE;

- TIOTJIABKOBBIE: JIJISI U3MEPEHUS] YPOBHS UCIOJIB3YeTCA MOIIABOK MM IPYTO€ TEJIO, HaXosIeecs Ha
MTOBEPXHOCTH JKUAKOCTH;

- OyHMKOBBIE: /IS U3MEPEHUST YPOBHS UCIIONB3YETCS MaCCUBHOE TeNOo (0yEK), YaCTUYHO TIOTPYyKaeMoe
B KHUIKOCTH;

- TUIPOCTAaTHYECKHE: OCHOBaHBI Ha U3MEPEHUH THAPOCTATHUECKOTO JIABJICHUS CTO0a KHUIKOCTH;

- 3JIEKTPUYECKHUE: BETUUUHBI JJICKTPUUECKUX NapaMETPOB 3aBUCAT OT YPOBHS JKUJIKOCTU;

- YIBTPa3BYKOBBIE: OCHOBAHbI Ha IPUHIUIIE OTPAXKEHUSI OT IOBEPXHOCTH 3BYKOBBIX BOJIH;

- pajapHbIe U BOJHOBOJHBIE: OCHOBAHBI Ha NMPUHIUIIE OTPAXEHHUA OT MOBEPXHOCTH CHUTHAJIAa BBICO-
kot actotsl (CBY);

- PaJIUMOU30TOIHBIE: OCHOBAHbI HA NCIOJIb30BaHNHY MHTEHCUBHOCTH MOTOKA S/IEPHBIX U3ITy4EHHH, 3a-
BUCSIINX OT YPOBHA KHUIKOCTH.

Taxxe ypoBHEMEDHI JEATCA Ha:

- IpUOOPBI I HETIPEPBIBHOTO CIICKEHHSI 32 YPOBHEM;

- MpuOOPHI JIJIsl CHTHATTU3AINH O TIPEAETbHBIX 3HAYEHUIX YPOBHS (CUTHATIN3ATOPHI YPOBHS).

5.2. CpeacTBa u3MepeHusi YPOBHsI
BusyanbHbie ypoBHEMEPEI

[IpocTeiimmMy U3MEPUTENIMH YPOBHS KHUAKOCTH CIIy)KaT yKa3aTeJIbHbIE CTeKJa, paboTa KOTOPBIX
OCHOBaHa Ha TPHHIIMIIE COOOUIAIONIMXCS COCYAOB. YKa3aTelIbHOE CTEKIO COCTUHSIOT C COCYIOM HIKHUM
KOHIOM (U1l OTKPBITBIX COCYJIOB) WIM OOOMMH KOHIAMH (JUI COCYZOB C M30BITOYHBIM JaBICHHUEM HIIH
paspexeHuem).

VYkazatenbHble CTEKJIA CHAOKAIOT BEHTHISIMUA MITM KpaHaMH JUIsl OTKITIOYEHUS] UX OT COCyJa U Tpo-
JYBKY CUCTEMBI.

B apmatypy ykaszaTelnbHBIX CTEKOJ COCYJOB, pabdOTAIOIIUX IOJ JaBJICHUEM, BBOIST IPEIOXpPaHHU-
TENbHbBIE YCTPOHCTBA, aBTOMAaTHYECKHU 3aKPHIBAIOIIHME KAHAIIBI B TOJIOBKAX IIPH CIyYaiHON ITOJIOMKE CTEKJIa.
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CyIlecTBYIOT yKa3aTeNIbHBIC CTEKJIA TIPOXOSIIEr0 U OTPAKEHHOTO CBETAa, OHU PACCUUTAHBI Ha JIaB-
nenue Ao 2,94 MIla u temnepatypy ao 300 °C.

VYkazaTenbHble CTEKIa HE PEKOMEHIIyeTCs YIOoTpeOIsaTh JIHHOM Oonee 0,5 M, TOATOMY IPHU KOHTPO-
Jie YpOBHSI, U3MeHstoIerocst 6omnpine yeM Ha 0,5 M, YCTaHABIMBAIOT HECKOJBKO CTEKOJI Tak, YTOOBI BEpX
MPEIBITYIIETO CTEKIIA MEPEKPBIBAT HU3 MTOCIEAYIOIETO.

[TomnaBkoBEIe ypOBHEMEPHI

[NomnaBkOBEIC yPOBHEMEPHI M3TOTABIUBAIOT Y3KOI'0 U MIUPOKOTO TUATIa30HOB.

VYpoBHEMEpHI Y3KOTO AHMana3oHa MPEACTaBISIOT cO0OH YCTpOWCTBa, coAepiKallue IapooOpa3HbIi
morutaBok AuameTpoM 80 - 100 MM, BRITOTHEHHBIA W3 HeprkaBerorier ctany. [TomraBok miaBaeT Ha MOBEPX-
HOCTH JKUJKOCTU M Yepe3 IITaHTy COCIUHSICTCS CO CTPEJIKOW H3MEPUTEIILHOTO Mprubopa Wik mpeodpa3oBa-
TEJIEM VYIJOBBIX IEPEMENICHH B YHH(DHUIIMPOBAHHBIA AJICKTPUYCCKHHA WM MTHEBMATHYECKUH
CUTHAJIBL.

[TomaBkOBEIE YPOBHEMEPHI MIUPOKOTO JAMANa30Ha TMPEACTABISIOT COOO0M MOIIaBOK 1, CBSI3aHHBIHN C
MPOTHBOBECOM 4 THOKMM TpocoM 2. B HIDKHEH JacTH MPOTHBOBECA YKPeIieHa CTPeNKa, YKa3bIBaroIas 1mo
mKane 3 3HaYeHUs YPOBHS )KHIKOCTH B Pe3epByape.

BylikoBble ypOBHEMEDDI

Pabora OyHKOBEIX YpOBHEMEPOB OCHOBaHA Ha 3aKOHE ApXUMea, KOTOPOE TIIaCUT, 9TO Ha Tello, T0-
TPYKEHHOE B KHJKOCTh, ACHCTBYET BBHITAIKMBAIOIAs cuia F, mpomopluoHaibHas BeCy BBITECHEHHOH UM
JKUAKOCTH.

UyBCTBUTENIBHBIM 3JIEMEHTOM SIBJISCTCS LMIMHAPHUUYECKUX OyeK, M3TOTOBJICHHBIH M3 Marepuaia C
TUIOTHOCTBIO, OOJBIIEH TNIOTHOCTH KHIKOCTH. Hambomnee yacto Oyek BBHIMONHSAIOT B BHJIE TPYOBI M3 HEpKa-
Berolelt cranu anuHod Hg, 3amastHHOM ¢ 00euX CTOpOH, K OTHOMY M3 KOHLIOB KOTOpPOM MpHJENaH KPIOUYOoK.
Byek HaxoauTcsl B BEPTUKAIBHOM TOJIOKEHUN U YaCTHYHO MOTPYKEH B )KUAKOCTh. JnuHa Oyiika Hg mondu-
paercst npuONMKEHHON K MAaKCHMaJIbHOMY U3MEPsEMOMY YPOBHIO B arnapare.

[Ipu n3mMeHeHnn ypoBHSI )KUIKOCTH COTJIACHO 3aKOHY ApxXHUMe/a Bec Oyiika B )KUAKOCTH U3MEHSIETCS
NPOTNOPLUMOHAILHO W3MEHEHUIO YpOBHS. BpITankuBaromias cuia, AelcTBylomas Ha Oyek, paBHa: F =
PgV.,=PgSh,

Koryia ypoBeHb KHIKOCTH B arnmapare paBeH WM MEeHbIle HadaibHOro ho (BennunHa hO Ha3biBaeTCs
30HOH HEUYBCTBUTEIBHOCTH YPOBHEMEPA), U3MEPUTENbHAS IITAHTa 2, Ha KOTOPYIO HOJABeLIeH Oyek 1, Haxo-
JUTCS B PABHOBECHH, T.K. MOMEHT M; co3/laBaeMblii BecoM Oyiika  ypaBHOBEIIMBAETCS MOMEHTOM Mj, co-
3/TaBa€MBIM ITPOTHBOBECOM.

Korza ypoBeHb KHUIKOCTH CTaHOBUTCS Oosbiiie ho (Hampumep, h), gacts Oyiika miuHoit (h — hg) mo-
Ipy’Kaercs B )KUJIKOCTb, HO3TOMY Bec Oyiika ymeHblraercsi Ha Benuuuny F = pgS(h-hg), u, cienosarensho,
YMEHBILIAETCS U MOMEHT Mj, co3naBaemblii OyiikoM Ha mtanre 2. T.k. M, craHoButcs Oosbiiie M; 1iTanra
MoBOpavnBaeTcs BOKpYr Touku O 1Mo 4acoBOM CTpesike Ha HEOOIBIION YroMl U mepeMeniaeT peyar 3 npeoo-
pasoBatens 5, KOTOpbIil HOpMHUPYET BHIXOAHOW CUTHAJ YPOBHEMEDA.

JIBI>KeHHE M3MEpUTENBHOM CHCTEMBI peo0pa3oBaTens MPOUCXOIUT 10 Te€X IOp, IOKa CyMMa MO-
MEHTOB BCEX CHJI, IEHCTBYIOIINX Ha phlyar 2, He CTaHEeT paBHa HYJIIO.

MuHUMaIBbHBIA BEpXHUN Tpeaen U3MepeHnit OyHKoBbIX ypoBHeMepoB - 0,025 M, MaKCUMAaNbHBINA -
16 M. 3HaueHue BEepXHEro npezena u3MepeHuii mpuoopoB BeiOupaetcs u3 psga: 250; 400; 600; 1000; 1600;
2500; 4000; 6000; 8000; 10000 mMm.

I'mapocraTuyeckue ypoBHEMEPHI

DT ypOBHEMEpPbl OCHOBAHbI Ha OIpPE/ICICHUN TUAPOCTATHYECKOTO JaBJICHHS, OKAa3bIBAEMOTO MKH/I-
KOCTBIO Ha JTHO pe3epByapa. BenmuunHa ruipoctaTHYecKoro JaBjieHHs Ha THO pe3epByapa P, 3aBHCHT OT BbI-
COTBI CTOJI0a KUIKOCTH HaJl HF3MEPUTEIBHBIM NPHOOpoM h u oT motHOCTH *)uakocty, T.e. P,.=pgh, coorser-
crBeHno h=P,/pg.

V3mMepeHue ruapoCTaTHYECKOTO NABICHHS MOKET POBOTUTHCSL:

1. MAaHOMETPOM, MOKIIFOYAEMbIM Ha BBICOTE, COOTBETCTBYIOIICH HIDKHEMY IMPEACIbHOMY 3HAUCHHIO
YPOBHS;

2. muddepeHInaabHBIM MAHOMETPOM, MOIKIIFOYaEMbIM K pe3epByapy Ha BBICOTE HMYKHETO MPEIeib-
HOT'O 3HAYEHHSI YPOBHS, U K Ta30BOMY TIPOCTPAHCTBY HAJl )KUIKOCTHIO;

3. u3MepeHueM JaBleHUs Ta3a (Bo3ayxa), MPOKaYMBAEMOTO IO TPYOKe, OIYIIEHHOW B 3arlOHSIO-
Iy Pe3epByap KUIAKOCTh Ha (PUKCUPOBAHHOE PACCTOSHHE (ITbE30METPUUCCKHIA METO/).
1. ITpuMeHsieMBIil 711 9THX LieJied MAaHOMETpP MOXET OBITh JIFOOOT0 THITAa ¢ COOTBETCTBYIOLIMMH IPEICIaMU
U3MEPEHHUIA,, OTIpeIeIsIeMbIMH 3aBHCUMOCTBIO P,=pgh.
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[Ipu n3mepeHnn ypoBHS JaHHBIM CIIOCOOOM MMEIOT MECTO MOTPELIHOCTH, OTPEIEIIeMbIe KITaCCOM TOYHOCTH
MaHOMETpa, U3MEHEHUSIMU TNIOTHOCTH KHUIKOCTH, KOJICOaHUSIMH aTMOC(EPHOTO JaBJICHHS.

3TOT cIOCO0 HENPUTOAEH, ECIIM COCYl HAXOIUTCA MO U30BITOUHBIM JaBJICHUEM, T.K. K THAPOCTATH-
YECKOMY JIaBJICHHIO J00aBiIeTCsl M30BITOUHOE JaBJIEHUE HAJ IOBEPXHOCTBIO XKHUJKOCTU, HE YUHUTBIBAEMOE
IpY IaHHOM criocobe.

2. bonee mmpokoe NPUMEHEHHE MOIYYHUIM CXEMbl U3MEPEHUS YPOBHs Au(MaHOMETpamMH, KOTOPBIE
UCTIOJIB3YIOTCS AJIS1 U3MEPEHUS YPOBHSI KHUIKOCTHU 104 M30BITOUHBIM J1aBICHUEM.

Hudmanometp /IJ1 uepe3 uMmynsCHYIO TpyOKY IUTFOCOBOI KaMephbl COSAMHEH C PE3epBYyapoM B €ro
HIDKHEH TOuKe, MUHYCOBasi KaMmepa coodmiaercsi ¢ atMocdepoil. B aToMm cityuae ycTpaHseTcsi MOTPEIIHOCTb,
CBSI3aHHAsA C KOJICOAHUSIMHU aTMOC(EpPHOTO AAaBICHHUS, T.K. PE3YIbTUPYIOLIUM Iepenas qaBjieHus Ha AudMa-
momeTtpe paseH: AP=(P,+P,.,) — Pyn= P..

Ota cxema HCHOJb3YyeTCs, eclid AU(PMaHOMETpP PAaCHONIOKEH Ha OJHOM YPOBHE C HMXKHEH ILUIOCKO-
CTBIO pe3epByapa.

Ecnu nudmanomeTp Himwke Hero Ha BbICOTY Ny, TpHMEHSIOT ypaBHHUTENbHBIE cocy bl (YC) s KoM-
HEHCAIMU CTaTHYECKOro aBJICHHs, CO31aBaEMOr0 CTOIOOM )KUAKOCTH Ny B UMITYJILCHOU TpyOKe.

[Ipu u3mMepeHnu ypoBHS B pe3epByapax ¢ M30BITOUHBIM JaBiicHHEM P, mocTymaer B 00e UMITyJIbC-
HBbIE TPYOKH ITu(dMaHOMETPa, COOTBETCTBEHHO, M3MEPSIEMBIH Mepernaj AaBIeHUs] MOXKHO MPEACTaBUTh B BU-
ne: AP=pgHmax-pgh.

ITpu h=0 AP=APpq, a iput h =H ., AP = 0.

B nocnenHee Bpems IHUPOKOE pacCIPOCTPAHEHUE MOIYUYMIN AATYUKYU TUAPOCTATUYECKOIO JaBICHUS
Al

VY HUX, KaK U Y JU(QMaHOMETPOB, UMEIOTCS IBE U3MEPUTENIbHBIE KAMEPHhI, OHA U3 KOTOPBIX BBIIOJI-
HEHA B BHJIC OTKPBITOM MEMOpaHBI, @ BTOpas B BUJC IITYIEpA.

JlaHHBIN ypOBHEMEpP 3aKpEIUISIETCS HEMOCPEACTBEHHO Yy JHA pe3epByapa, IOITOMY HE MMEET MMITYJIbCHBIX
TpyOOK, a 3HAUUT, OTCYTCTBYET HEOOXOIUMOCTb B KOMIIEHCALIUH BBICOTHI UMITYJIbCHOM TPYOKHU.

CxeMy, peICTaBICHHYIO Ha pHUC. 5.9. B. UCMONB3YIOT IJIsl TIPOLIECCOB, TJ€ HEBO3MOXKHO M30eXaTh
00MIIBHOTO 00pa30BaHMs M HAKOIIJICHUSI KOHJCHCATa B TPyOe, COSUHSIONICH JaTYMK ¢ 00bEMOM HaJ| )KUAKO-
CTBIO.

Famy
— L‘

a)
Puc.5.9. HaMepeHHe YPOEHA B Pe3€PRYApax IPH NOMOITH JATTHEA
THIPOCTATHIECKOTO JABICHH:
a— 19 OTKPEITEIX PE3CPEYAPOR;
© — 214 3AKPEITHIX PE3EPEYAPOB Oe3 YPABHHTEIEHOIO COCYAR;
B — /119 33KPEITEIX PE3EPEYAPOB ¢ YPABHHTEMLHEIM COCYIOM

B npezomerpuueckrux ypoBHEMepax M3MepeHHe THAPOCTATUYECKOTO IaBJICHHs OCYIIECTBISIETCS IMy-
TEM U3MepEeHHs JIaBJICHUS T'a3a, MPOKAYNBAEMOro Mo TPyOKe, MOTPYKEHHOW Ha (GUKCUPOBAHHYIO TIyOHHY B
JKUAKOCTD, 3aTIOTHSIONIYIO pe3epByap.

Ero pabota ocHOBaHa Ha TIPHWHIIMIIE THIPABINYECKOro 3arBopa. [Ibezomerpuyeckas TpyOka II mo-
MEIIaeTcs B almapar, B KOTOPOM M3MepseTcs YpoBeHb. Bo3MyX MM MHEPTHBIN ra3 MpoayBaroT yepe3 CIoi
JKUAKOCTH TOJT JIaBieHneM Pr1, KOTOpHBIA MOCTymaeT B TPyOKy depe3 Apoccens [, ciykammmii ist orpaHude-
Hus pacxopa. Jlapnenue P raza mocie apoccens usmepsiercs nudpmanomerpom JIJ1.

YPOBEHB KHUIKOCTH OTPENENSETCS 10 yCTAaHOBUBIIIEMYCS IaBJICHUIO B cucteme: P-Pu3o=Hp,g

Hypar

PanuonsoronHeie ypoBHEMEPHI

JeiicTBre mpubopa OCHOBAHO HAa CPABHEHWH MHTEHCHBHOCTEH TIOTOKOB Y-Ty4ed, IPOXO/SIINX BhIIIE
WJIM HUKE YPOBHS pazfiena ABYX Cpes pa3HOW IUIOTHOCTH.

[IpeoOpazoBaTens Ha (uaHnax 4 NPUCOSANHEH K BEPTUKAIBHBIM TPyOKaM 2, yCTaHOBJICHHBIM BHYT-
pHu 00BbEKTa U3MEpeHHs. PacnonokeHHbIH B TePMETUYHOM KOPITyce MpeoOpa3oBaTeis PeBepCUBHBIN JIBUTA-
Tens 6 depe3 "UepBsUHYIO Mepefady 7 Bpamraer Oapaban 8, Ha KOTOPOM YKpeIUIeHa CTajlbHas JieHTa 3. Ha
KOHI[aX JIEHTbI CBOOOJHO BHUCAT UCTOYHHK M3ITy4eHHUS | ¥ MpueMHHK M3nydeHus 13. DiIeKTpudecKkuil cCuraan
OT MPHEMHHKA U3TyueHHs yepe3 rubkuii kadens 11 mepemaercs Ha 31eKTpoHHBIH O10K. [Ipy nepememennn
NpreMHHKA Kabesb GUKCUpyeTcst B ONpeIeIEeHHOM MOJIOKESHUH TIPU TIOMOIIH poiiuka 14 ¢ rpy3om. Jlenra 3
MIPOXOJIUT Yepe3 3y0UaThiid POJIHUK 9, HA OCH KOTOPOTO PACIIONIOKEH MEPBUYHBIN cenbcuH 10.

B noxassiBaromieM npudope 12 HaxoauTcs BTOPUYHBIN CEIbCHH, OCh KOTOPOTO Yepe3 PEeAyKTOp CBSI-
3aHa CO CTpeNKaMH Npudopa, KOTOPBI UMEET ABE LIKAJIbl, TPaAyHpOBaHHBIE B METpax U caHtumerpax. [lo-
Ka3bIBAIOIINH MPUOOP NMeEET Mpeodpa3oBaTelb, KOTOPBIH Mpeodpas3yeT yriioBoe MepeMenieHne OCH BTOpHY-
HOTO CEIbCHHA, IPONOPLHUOHATBEHOE MOJIOKEHUIO YPOBHS, B THEBMATUYECKHI CUTHAIL.
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Jiis obecrieueHus paguaIiioHHON 3aIUThl TIEPCOHANA TIPU MOHTAXKE U PEMOHTHBIX paboTax BHYTPH
00BEKTa U3MEPEHUS UCTOYHUK W3TYYCHHS aBTOMATHUYECKU TEPEMEIaeTCsl B CBHHIIOBBIA KOHTEHHEp S5, OT-
BEPCTHE B KOTOPOM 3aKPBIBACTCSI CBUHIIOBOM MTPOOKOH 15, )K€CTKO CBSI3aHHON C HCTOYHHUKOM.

JnamaszoH u3MepeHus ypoBHS cocTaBisieT 1o 10 m.

YapTpazByKOBBIE YPOBHEMEPHI

YapTpa3zBykoBsie ypoBHeMepsl (dactota Beime 20 K1) m3mepsroT ypoBeHb IpHU OTCYTCTBHH KOH-
TaKTa C U3MEPSIeMOM Cpesjod M B TPYJHOAOCTYITHBIX MECTaX; B HUX UCIONb3YETCs MPUHLHI OTPAKEHHS 3BY-
KOBBIX BOJIH OT TPaHMIIBI pa3fielia «KUJIKOCTh - Ta3.

[Ipubop coctout u3 snmekrpoHHOro 610Ka (Db), MbE303IEKTPIUECKOTO U3TydaTess (mpeodpa3oBaTe-
JI51) ¥ BTOPUYHOTO puOopa. DIEKTPOHHBIN OJIOK COCTOUT U3 TeHepaTopa 1, 3a/1al011ero 4acToTy MOBTOPEHUS
MMITYJIbCOB, T€HEPaTOpa UMITYJIbCOB 2, MOCHIJIAEMBIX B U3MEPSAEMYIO Cpely, IPUEMHOTO yCUIUTeNs 4 1 U3-
MEpUTEIIS BPEMEHU 5.

Bpemst Mexy MOMEHTOM TOCBUIKA UMITYyJIbCa ¥ MOMEHTOM MOCTYTIICHHSI OTPaKEHHOTO WMITYJIbCa
SBJISCTCS (DYHKIMEH BBICOTHI H3MepsieMoro YpoBHS: T =2(Hmax-h)/C,

[locTossHHOE HampsDKEHHE, MPOIOPIMOHATBFHOE BPEMEHH 3alla3/IbIBaHMsl OTPaKEHHOTO CHTHAja
(YpOBHIO), IOJy4aeMoe B H3MEpHUTEINle BPEMEHH, ITOaeTCsl Ha BTOPUIHBIN puoop 0.

VYbTpa3ByKOBBIC YPOBHEMEPHI NMPUMEHSIOTCS JJIsi U3MEPCHUS YPOBHS arpeCCHUBHBIX, aOpa3HBHBIX,
BSI3KUX U KIEHUKHUX BEIIECTB.
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4.3. JlabopaTopHbie padoThI

Buo
» Homep ) Obven 3aHAMUA 6 UHMEPAK-
W pazoena Haumenosanue nabopamopnoii pabomot (wac,) MUBHOIl, AKMUBHOI,
oucyunauHbl UHHOBAYUOHHOU hop-
Mmax, (uac.)
1 2 TepmoanekTpuueckue npeoOpa3oBaTey. 3 paboTa B Majioii rpyre
ABTOMAaTHYIECKHE TTOTCHITMOMETPEI (14)
2 2 TepMoMeTphl cONTPOTHUBIICHUS. MarHUTOAJIEK- 3 paboTa B Mayo# rpyrre
TPHYECKHE JIOTOMETPHI (1)
3 2 ABTOMaTHYECKHE YPaBHOBELICHHBIC 3 pabota B Mano# rpymme
MOCTBI (14)
4 3 Manowmetpsl.  [IpeoOpaszoBatenu maBieHUs 9 paboTa B Mayo# rpyrre
tuna «Candup-22» 24)
HUTOI'O 18 5
4.4. TIpakTHyecKkue 3aHATHS
IUTsl OYHOU (hOPMBI 00YUCHHSI: YIEOHBIM IJITAHOM HE TIPEyCMOTPEHO
JUTSL 3209HOU (hOPMBI OOYICHHS:
Buo
Ne Homep pasoe- Haumenosanue npakmuueckux 3auamuil Oobvem JAHANIUA 6 URMEPAK=
i aa oucyu- (wac.) MUGHO, AKMUGHOT,
nauHbl UHHOBAUUOHHOU hop-
Mmax, (uac.)
1 2 N3mepenue temneparypsl 2 paboTa B Manoii rpymmne
(14)
2 3 N3mepenne nasieHus 2 pabota B Maso# rpymre
(1)
3 4 N3mepenne Kom4uecTBa U pacxoia 1 paboTa B Maoii rpymme
(14)
4 5 N3mepenne ypoBHS 1 pabota B MaJIOl rpyrre
(1)
HUTOI'O 6 4
32049HOU (hOpMBI 00yUeHHs (YCKOpEHHOE 00yUYeHuHe):
Buo
Ne Homep pazoe- Haumenosanue npakmuueckux 3auamuil Oovem JANANUR 6 URMEPAK™
win na oucyu- (wac.) MUGHOIL, AKMUGHOT,
nauHbL UHHOBAUUOHHOU hop-
max, (uac.)
1 2 N3mepenne temMneparypsl 1 paboTa B Manoi rpymme
(0,54)
2 3 N3mepenne naBiaeHus 1 pabota B Masno# rpymme
(0,54.)
3 4 N3Mepenne Konm4yecTsa U pacxoa 0,5 pabota B Majoii rpyIrie
(0,54)
4 5 H3mepenue ypoBHs 0,5 pabota B MaJIoi rpyrie
(0,54.)
nTOoro 3 2

29




4.5. KoHTpOoJIbHbIE MEPONIPUSITUS . KOHTPOJIbHAsl padoTa

Llenb: popMupoBaHUE 3HAHUIA U YMEHHUN, HEOOXOUMBIX JUIs IPOBEACHUS H3MEPEHH U BBIOOpa
TpeOyeMBbIX CPE/ICTB U3MEPEHHH, a TakxKe MosyyeHue 6osee riy0oKMX 3HaHUH N0 JUCLUILUINHE U
nproOpeTeHre HaBBIKOB CAaMOCTOSTEILHOTO N3YUEHUS OTACIBHBIX PA3/IeNIoB Kypca o JUTepaTyp-
HBIM UCTOUHHUKAM.

CrpykTypa: Kaxa0e HHIMBUAYAIbHOE 3a/laHUe TIPEATOIaraeT BhIMOJIHEHHE CTYIEHTOM 33a/1a-
HUI B cieqyrouel nociae10BaTeIbHOCTH

- Ha3BaHUE U3MEPUTEITHHOIO MPeodpa3oBarTes (JaTdanKa).

- oOmue cBeneHus o npubope.

- YcnoBHoe 0003HaYeHHE TPUOOPA.

— YCIIOBMS IKCIUTyaTalUH.

— TEXHUYECKHE XaPaKTCPUCTUKH.

— KOHCTPYKLMS U IMPUHLMII IEHCTBHSL.

— MPHUHLUN JEHCTBHUI NEPBUYHOTO MpeoOpa3oBaTes.

- oOuuii BUI mpeoOpa3oBaTes.

- CTPYKTYpHas CXeMa IepBUYHOTO NMPeoOpa3oBaTers.

— CTPYKTYpHas cXxeMa BTOPUYHOIO mpuodopa.

- JUTeparypa.

OcHoBHas TeMaTHKa: BEIOOP U JIeTaIbHOE PacCMOTpeHue omnpeaeneHHbix BuaoB KUIL.

Pexomenayemsprii 00beM: OTYET IO KOHTPOJBHOH padoTe oobeMoM 6 - 10 cTpanmm qomkHa
coJiepKaTh TUTYJIBHBIN JHCT, 3a7aHue, o0iue cBeneHus o paccmarpuBaemom KUII, ero mapkupos-
Ky, IPUHIIMIT JEHCTBUS MIEPBUYHOTO U BTOPUYHOTO MPHUOOPa, KOHCTPYKIIMIO, TUATIa30H U3MEPEHHU,
CXEMY U3MEpPEHUs, OTMETUTh HeJJocTaTKu U goctouHcTBa KUIL.

I'paduk KOHTPOIBHBIX MEPOITPUATHI
Beinaua 3aaHuid, 3amuTa KOHTPOJIBHEIX PpabOT NPOBOJUTCS B COOTBETCTBUU C KaJCHApPHBIM
y4eOHBIM I'paUKOM.

Ouenka Kpurepun oueHKH KOHTPOJILHOM padoThI

OTJINYHO KonTponbHast paboTa ciaHa B IIEpBbIE JIBE€ HEENU 3aluT. B KOHTponbHOM
paboTe MpaBUIIbHO U B TIOJTHOM 00bE€Me pacCMOTPEHBI BCe TpeOyeMble
pazznensl. UHopmanus npuBesieHa B pa3BepHyTOM BHUJIE, COJEPKATCS He-
00XOJMMBIE CXEMBI, BCE BHIBOJIbl apTYMEHTHPOBAHBI.

XOPOIIIO KonTtponsHas paboTa ciaHa B CpOK € TPEThEH 10 YETBEPTYIO HEJEIIO 3a-
IIUT WJIM KOHTPOJIbHAsL paboTa COJEPKUT HE3HAUUTENIbHbIE OUTHOKH.
YIIOBJIETBOPUTEIHHO KontponbHas pabora ciaHa BHE CpoKa IMpreMa KOHTPOJIBHBIX PadoT, HO

BO BpeMs DK3aMEHAIIMOHHOM CECCUH WU COJIEPKUT 3HAUUTEITbHOE KOJH-
YeCTBO OINOOK.

HCYHAOBJICTBOPUTCIIBHO KOHTpOJ'IBHaH pa60Ta HC CJJaHa B y'CTaHOBJ'ICHHHﬁ CPOK HJIK HC PACKPLITHI
MMOCTaBJICHHBIC BOIIPOCHI.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIUATIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Komnemenyuu
3 ¢ Ouenka
s S OIIK 1K 2 Lep, Ii uo pe3ynbmamos
Ne, naumenosanue Q S Komn yac yuebnoit pabomot
pazoenoe OucCyunIuHbl 5 1
1 2 3 4 5 6 7 8
1. MeTpoJIoruuecKue OCHOBBI TexHuue- | 25 + + 2 12,5 JIk, CPC DK3aMeH, Kp
CKHMX U3MEPEHUI
2. I3mepenne TeMIeparypsl 35 + + 2 17,5 JIk, JIP, CPC DK3aMeH, Kp
3. 3mepeHue 1aBaCHUS H Pa3HOCTH 34 + + 2 17 JIk, JIP, CPC DK3aMeH, Kp
IAaBJICHUN
4. I3mepeHue KOJIMYecTBa U pacxoa 25 + + 2 12,5 JIk, CPC DK3aMeH, Kp
BEILIECTBA
5. U3mepenue ypoBHsI 25 + + 2 12,5 JIx, CPC DK3aMeH, Kp
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6. IEPEYEHb YYEBHO-METOIUYECKOT O OBECIHHEYEHUA LA
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIIUXCA 11O AUCHUITJIINHE

1. Temrenesckas T.B. TexHuueckue u3MepeHus u npubOpbl: MeToauueckue ykaszaHusi. — bparck:
BbpI'Y, 2009 - 45 c.

2. TexHnueckue u3MepeHus: U TpUOOphl: MeTouuecKie yKa3aHus K BBITOJHEHUIO KOHTPOJIBHOM pado-
161 / T.A. I'puropsesa, B.H. Tomy06aes, - bparck: I'OY BIIO «bpl'V», 2007.- 26 c.

7. IEPEYEHb OgHOBHOﬁ U JOMOJHUTEJIBHOM JIUTEPATYPBI,
HEOBXOJINMOMU JJIsA OCBOEHUA JUCHUIIJINHBI

Buo | Konuuecmeo
Ne Haumenosanie usdanis 3auna- | Ikzemnaapoe | QObecneuen-
) musa | 6 oubnuome- HOCmb,
(VTx, Ke, (3k3./ gei.)
JIP) IIT.
OcHoBHas IMTEparypa
1. [[Iummapes, B. 10. Texnudeckue naMepeHus 1 IpUOOPHIL:
yueonuk / B. FO. Hlummapes. - Mocksa : Akagemust, 2010. | Jik, JIP 12 1
-384 c.
2. Npanosa, I'. M.  TemnoTexHUYECKUE U3MEPEHUS U MPU-
Oopsl : yueOHuK At By3oB / I'. M. BanoBa, H. JI. Ky3ne-
JIx, JIP 60 1
1oB, B. C. UnCTAKOB. - 2-¢ u31., nepepad. u Aotm. - Mockaa:
Mamunoctpoenue, 2005. - 460 c.
JlonosiHUTE/ILHAS JIUTEPATYPaA
3. K.K. Kum. Metpomnorusi, crangapTusanysi, cepTuhUKamnms
Y 2JIEKTPOU3MEPUTEIbHAS TeXHHUKa: YueOHoe nmocooue/K.K. Tk, JIP 15 1
Kuwm, I'.H. Arncumos, B.1O. bap6aposuu. —CI16.: [Tutep, ’
2008. — 368 c.: ui.
4. Taprakosckuii, [I. ®. Merposorus, cranmapTuszanus |
TEXHUYECKUE CPEICTBA M3MEPEHUH: YUeOHMK IJIsi BY30B / Tk JIP 10 1
. ®@. Taprakosckuii, A. C. SctpeboB. - 2-e uzn., nepepad. ’
u joi. - Mocksa : Beicias mxoia, 2008. - 213 c.

8. IEPEYEHb PECYPCOB NWH®OPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET» HEOBXOAUMBbIX AJIA
OCBOEHUA JNUCIOUITJINHbI

1.OnexkTpoHHbIi KaTanor 6ubnuorexu bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe? L NG=&C21COM=F&I21DBN=BOO
K&P21DBN=BOOK&S21CNR=&Z211D~=.

2. DnexTpoHHas 6ubnuorexka bpl'yY

http://ecat.brstu.ru/catalog .

3. DNeKTpOHHO-O0UOIMOTEeUHAs! CUCTEMa «Y HUBEpCUTETCKass Oubiamoreka onliney
http://biblioclub.ru .

4. DnekTpoHHO-O0MONHOTeuHas cuctema «M3narenscTBo «Jlaub»

http://e.lanbook.com .

5. Uadopmanuonnas cucrema "EnuHoe okHO ocTymna kK o0pa3oBaTelbHBIM pecypcam"
http://window.edu.ru .

6. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcureTckas uHpopmanuonHas cuctrema POCCHUSA (YUC POCCUA)
https://uisrussia.msu.ru/ .

8. HanmmonanpHas snekTpoHHas 6ubnmorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

9. METOANMYECKHUE YKA3AHUSA 1JIsdA OBYYAIOILIUXCSA IO OCBOEHHIO
AU CHUITIINHBI

Lenpio BBIMOTHEHUS! HACTOSIIMX JIA0OPAaTOPHBIX pabOT SBIAETCS OCBOCHHE CTYIEHTaMH CTPYKTYpBI,
YCTPOMCTBA M MIPUHIHIA ACHCTBUS N3MEPUTEIBHBIX TPHOOPOB U CHATHS UX PA00UMX XapaKTEPUCTHUK.

[MpakTukym BkitodaeT 4 1a00paTOPHBIX PaOOTHI, OXBATHIBAIOIINX H3YUYEHHE CIIEIYIOMNX BOIIPOCOB: Mar-
HHUTOJICKTPHUYECKHE JIOTOMETPHI, aBTOMAaTHYECKHE YPAaBHOBEUICHHBIE MOCTHI, aBTOMAaTHYECKUE MTOTCHIIHO-
METpHBI, TPYOUaTO-IIPYy>KUHHBIE MaHOMETpHI, MpeoOpa3oBatenu naBieHus Tuna «Camdup-22», TepModIeK-
TpUYECKHE TPeoOpa30oBaTeIH, TEPMOMETPHI CONTPOTUBIICHHSI.

JInst kaxkmol paboThl TaHBI CXEMBI M OMHCAHUS JIAOOPATOPHBIX YCTAaHOBOK, METOJMKA IPOBEICHUS
paboThL.

Jnst kaxmoit paboThl JaHbl CXEMBI U OMMCAHMS JJAOOPATOPHBIX YCTAaHOBOK, METOJIUKA MPOBeIeHHs pado-
ThI. JIJaGOpaTOpHBIi MPAKTUKYM COJCP)KUT KPaTKUe TEOPETHYECKUE CBEICHHS 10 MaTepHary J1a0bopaTOPHBIX
pabot, mepevyeHb HEOOXOMUMOU AN M3yYeHHs Y4eOHOH JHUTEpaTypbl, MOPSIA0K O(QOpMIICHUS PE3yJIbTaToOB
pabor.

[Ipy moATOTOBKE K BBIMOJTHEHHWIO OYEPETHONW TabOpaTopHOW pabOTHl HEOOXOAMMO O3HAKOMHUTHCS C
JEKIMOHHBIM KypCOM JWCIUIUIMHBEL, PEKOMEHIOBAHHOHW JMTEPaTypod, C COOTBETCTBYIOLIIMMH pa3eiIaMH
HACTOSIIIETO J1a00PaTOPHOTO MPAKTHKyMa.

[TpoBenenue 1aboOpaTOPHBIX pabOT HAYMHACTCS ¢ BBOTHOTO 3aHATHS, HA KOTOPOM IpEToaBaTellb pas-
Oupaer oOIIyI0 METOJHMKY MPOBEACHUS padoOT, NX eI M 3aJa4yH, YCTaHABIMBACT MOCIIEI0BATEILHOCTh HX
BBITIOJTHEHUST M 3HAKOMUT C IPUMEHIEMBIM 000PYAOBAaHHEM M MPHOOpaMH, a TaKKe U3jiaraeT OCHOBHBIE Tpe-
0OBaHMS TEXHUKH O€30MaCHOCTH.

CTyzeHT nOmycKaeTcst K BBIITOJIHEHUIO paOOThI TOJIBKO TTOCTE NMPEABAPUTENHHON MPOBEPKH MPENoIaBa-
TEJIEM ero OATOTOBICHHOCTH K JAHHOM padoTe.

Pesynprartel paboThl HOMKHBI OBITH O(OpPMIIEHBI B TOYHOM COOTBETCTBHU C paznesioMm «llopsook
odopMIIEHHUS OTYETa O JTA0OPATOPHON paboTe» HACTOSIINX METOANYECKUX yKa3aHUMA.

JlaboparopHsie pabOTHI BHITOIHSIOTCS TPYMIOi u3 2-3 yenmoBeK. OTUET O BHITOHEHHOW padoTe mpe-
CTaBIsieTCsl KaxkAou rpymmoi. CTyAeHT JomycKaeTcs K odepeTHOH paboTe TOJIBKO IMOcie MpEeACTaBICHHS
npenojaBarento oGopMiIeHHOrO OTYeTa Mo Hpeablnyiei padote. Ilpu cnade otyera mpemnogaBaTens onpa-
IIFBAET CTYJEHTOB B 00bEMe MaTeprasia JaHHOH paboTEhI.

9.1. Meroanuyeckue yKa3aHMs JJsi O0y4YAalOIIMXCH 10 BBINOJHECHHIO JIA00PATOPHBIX
padoT/MPaKTHYECKUX 3aHATHI

Jlaboparopnasi padora Nel
TepModaeKTpUYECKHe Mpeodpa3oBaTeliu.
(IIpedycmompen 1 uac 6 unmepakmusHotl hopme 6 guoe pabomwl 8 ManOU 2pynne)

[leab paGoOThI:

OnpeneneHne METPOJIOTHYECKUX XapakTepucTuk (MX) TepMonapsl 1 U3MEpEeHHEe TEMIIEPaTyPhl ¢ IOMOLIBIO
TEPMO3JIEKTPHUECKOI0 TEPMOMETPA

Ilopa10K BBIOJHEHUS:
Hcnonb3ys Tepmonapy 1 HUppOBOH MyJIbTUMETP, IPOM3BECTH U3MEPEHHS TEMIIEPAaTyphl B IOMeELIe-
HUH HECKOJIBKO pa3 u 00paboTaTh MoSyueHHBIE TaHHBIE, COTJIACHO NMPHBEICHHON HIKE METO/IUKE.
1. onpenenuts cpeaHee apudMeTHUecKOe 3HAYEHHWE pE3YyIbTaTOB H3MEpeHHWi  mo  dopmyme

__E” _
X—niZ_l:xi,

1 < -
2. onpeJeNMTh BBIOOPOUHYIO Aucnepcuio mo Gopmyne D(AX) = —— Z (X, —X)*;
n-1l%3
3. ompenenuTh CpeliHee KBAJAPATHYECKOE OTKIIOHEHHE OTACIBHOTO H3MEPEHHS, XapaKTepPHU3YIOIIEro

3HAYEHME MOTPENIHOCTH U3Mepenus, 1o popmyne o, (Ax) = /D(AX) ;
4. 3amucaTh pe3ysbTaT U3MEPEHUS B BUJIE X =X + o, (AX)
OnpenenuTs 171 BBIIAHHOTO MPENo/aBaTeieM MOTEHIMOMETPA!
1. IMana3oH W3MEpPEHHIL;
2. LIeHy JeJICHU;
3. Tun natumka, paboTAIONIETO B KOMILIEKTE C JAHHBIM MOTEHIHOMETPOM;
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4. OIMpeACINTb YyBCTBUTCIIbHOCTh MIOTCHIIMOMETPA,
5. 0XapaKTCpU30BaATh KAy IOTCHIIMOMCTpPA.

PopmMa OTYETHOCTH:
Otuet no nabopaTopHO paboTe HaOUpaeTcss Ha KOMIIBIOTEPE U CAAETCs B TIEYaTHOM BHIE. B oTyere qoimk-
HBI TIPACYTCTBOBATE:
TuTYIBHBIN JIMCT: BRITTOMHAETCS HAa KaXIYIO JIAOOPaTOPHYIO padoTy.
[opsitkoBBIl HOMEP U HAUMEHOBaHUE JTAOOPATOPHOU PabOTHI.
[TpuGops! u obopynoBanue. [lacmopTHbIE TEXHUYECKUE TaHHBIE UCTIOIB3YEMOM ammnapaTypebl.
Omrcanne cxeMbl 1abopaTopHOTO CTEHIA.
[IpoTokon ucnpiTaHUM.
I'padmku 3aBHCHMOCTH TIOTpEITHOCTEH OT mokazanuii CU.
Pesynbrarer pacuera MeTpoiornueckux xapakrepuctuk CH.
Pesynprarel cpaBHEHHS IKCHEPUMEHTAIBHBIX TPAAYHPOBOYHBIX XapPAKTEPUCTHK C MACHOPTHBIMHU
JAHHBIMH (€CJIM IPEAyCMOTPEHO paboToi).
9. BeiBopbI 110 padoTe.

N~ WNE

Bonpocs! Juis 3aluThl
1. Ilens maGopaTropHoit padbOTHI?
2. Tums! Tepmomnap.
3. Knaccugukanus KCII.
4. MeTposiornuecKie XapakTepucTHKH mpuMeHsieMbix CH.
5. pwuamun aeiicteust repmonap u KCIL

3aaHus ULl CAaMOCTOSITEILHON pabOThL:
[IpemycMOTpeHbI BApUAHTOM CTY/IEHTA.

PekoMeHmanuu 1o  BBINOJHEHHUIO 3aJaHUM M IOATOTOBKE K JjaboparopHoil pabore/ ceMuHapy/
MIPAKTUYECKOMY 3aHSITHIO
O3HAKOMHUTBCS C TCOPETUICCKHUM MAaTEPHATIOM, TIPEICTABICHHBIM B TPETHEM Pa3/ieiic TaHHOMN IUCIUILIIAHBIL.

OcHoBHas IUTEpaTypa

1. Hlummapes, B. FO. Texuundeckue uzmepenus u npudopst: yueouuk / B. FO. ummapes. - Mocksa :
Axanemust, 2010. - 384 c.

2. UBanoBa, I'. M.  TemorexHuuecKnue U3MEPEHHUS U PUOOPHI : yueOHUK 11t By30B / I'. M. MBaHOBa,
H. /1. Ky3nenos, B. C. Yucrskos. - 2-¢ u3j., nepepad. u joi. - Mockea: Mamunoctpoenue, 2005. - 460 c.

JononuurenpHas auTepaTypa

1. K.K. Kum. Metposorusi, ctanaapTasanys, cepTuUKanms 1 dJIeKTPOU3MEpHTENIbHAS TEXHUKA: Yueo-
Hoe nocooue/K.K. Kum, I''H. Anucumos, B.1O. bapoaposuu. —CII6.: [Tutep, 2008. — 368 c.: ui.

2. TaprakoBckwit, [|. @. Metpomnorus, CTaHIapTH3aIUS U TEXHUYECKHE CPEJICTBA N3MEPEHHIA: YU4eOHNK
s By30B / . ®@. TaprakoBckuii, A. C. SctpeboB. - 2-e u3a., nepepad. u pom. - Mocksa : Briciuas mkorna,
2008. - 213 c.

JlabopaTopnasi paGora Ne2
TepMoMeTphl CONPOTHBIEeHUA. MATHUTO?NEeKTPUYECKHE JOTOMEeTPBI.
(IIpeoycmompen 1 yac 6 unmepaxkmusrol ghopme 6 8ude pabomovl 8 MaIOU epynne)

[{enb paGoThI:

Omnpenenenrne METPOJOTHYECKUX XapaKTePUCTHK TEPMOMETpPA COMPOTUBICHHUS W MarHUTOANIEKTPHUIECKOTO
JIOTOMETpPA U U3MEPEHNE TEMIIEPATYPHI C X TOMOIIBIO.

Tlops/10K BBINOJHEHMUS:
Hcnons3ys TEpMOMETP CONPOTUBIIEHUS U MAarHUTONIEKTPUUECKHUM JIOTOMETP, IIPOU3BECTH U3MEpe-
HUS TeMIIepaTypbl 00BbEKTa, YKa3aHHOTO MPENojaBaTelieM HECKOJIbKO pa3 u 00paboTarh MONydYeHHBIC JTaH-
HBIE, COTJIACHO MPHUBEIECHHON HIKE METOJMKE.
5. ompenenuTh cpemHee apupMETHUECKOE 3HAYCHHE pPEe3yJIbTATOB HW3MEpPEHUH mo dopmyie

__E" ]
x—n;xi,
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1 3 -
6. onpenenuTh BHIOOPOUHYIO Aucnepcuio mo Gopmyne D(AX) = P Z (X, —X)?;
n-—-1%
7. ONpPENENUTh CpelHee KBaAPATHIECKOE OTKJIOHEHHE OTAEIHLHOTO W3MEPEHHMS, XapAaKTEPU3YIOUIETO
3HAYEHHE MOTPEIIHOCTH u3Mepenus, 1o popmyie G, (Ax) =,/ D(AX) ;
8. 3ammcaTh pe3yIbTaT H3MEPEHHS B BUIE X =X + 0, (AX)

Onpenenuts A BBIJAHHOTO IPENo/IaBaTeNIeM JIOTOMETpa:
1. nuanazoH U3MepEHHIi;
LICHY JIeJIeHUS,
TUI JaTYUKa, pa0OTAIOILET0 B KOMIIJIEKTE C JAaHHBIM JIOTOMETPOM;
OTIPEAETUTh YYBCTBUTEIBHOCTD JIOTOMETPA;
0XapaKTepU30BaTh LKAy JIOTOMETpa.

arwd

®opma OTYETHOCTH:

Otuet mo nabopaTopHOH paboTe HaOUpaeTcs Ha KOMIBIOTEPE U CAAeTCs B TICYaTHOM BHE. B oTyere n0ommk-
HBI IIPUCYTCTBOBATH!

TUTYNBHBIN TUCT: BRIIIOIHIETCS HA KXY JIAOOpaTOPHYIO padoTy.

[TopsinxoBbIi HOMEP ¥ HAUMEHOBaHUE J1TAOOPATOPHOU PabOTHI.

[IpuGops! u o6opynoBanue. [lacnopTHbIE TEXHUYECKUE JaHHBIE UCIIOJIB3YEMOM ammapaTyphl.
Omnucanue cxembl JADOPAaTOPHOTO CTEHJA.

IIpoTokon ucnpITaHUM.

I'paduku 3aBuCUMOCTH TIOTpelHOCTel oT okazanuii CH.

PesynbTaTel pacueTa METPOIOrHUECKHUX XapakTepuctuk CU.

PesynbraTel cpaBHEHUS SKCIIEPUMEHTAIBHBIX I'PayHPOBOYHBIX XAPAKTEPUCTUK C MACIIOPTHBIMU JAH-
HBIMH (€CJIU TIPELyCMOTPEHO PaboTOi).

9. BeBoas! mo pabore.

NG~ E

Bompocs! Juis 3aluThl
1. Lens paboter?
2. Tunsl npumensemsix CU.
3. YCTpoHCTBO M MIPUHIIMIT ICHCTBUSI TEPMOMETPOB COMTPOTHUBIICHUSI.
4
5

Y CTpoUCTBO M IPUHIMIT JEHCTBUS MarHUTOAJIEKTPUIECKUX JIOTOMETPOB.
Tunsl TEPMOMETPOB CONPOTUBIIEHHS U MATHUTOIIEKTPUUECKHX JIOTOMETPOB.

3aiaHus JUISl CAaMOCTOSITEILHON pabOThL:
[TpeaycMOTpeHbl BADUAHTOM CTY/ICHTA.

PexomeHmalm 10 BBHINOJIHEHWIO 3a3JIaHW W TOJATOTOBKE K JjaboparopHod pabore/ cemuHapy/
IPAKTHYECKOMY 3aHATHIO
O3HaKOMUTBCA C TEOPETUIECKUM MaTepUalIOM, IIPEICTABICHHBIM B TPEThEM pa3zeie JaHHON AUCLUILIHHBL
OcHoBHas JUTEpaTypa

1. Hlummapes, B. FO. Texuudeckue uzmepenus u npudopsl: yueonuk / B. FO. ummapes. - Mocksa :
Axanemust, 2010. - 384 c.

2. BanoBa, . M.  TemoTexHuueckre U3MepeHus U nprOOpH! : yueOHHK i By30oB / I'. M. BaHoBa,
H. JI. Ky3nernos, B. C. Uuctskos. - 2-e u3., nepepad. u jgorm. - Mocksa: MamuHoctpoenue, 2005. - 460 c.

JononHurenpHas IuTEpaTypa

1. K.K. Kum. Metposorusi, cranaapTuzanys, cepTuuKanms 1 3JIeKTpOU3MEpHUTENIbHAs TEXHUKA: Yueo-
Hoe nmocooue/K.K. Kum, I'.'H. Aaucumos, B.1O. bapoaposuu. —CII6.: [Tutep, 2008. — 368 c.: .

2. TaprakoBckuii, JI. ®@. MeTpornorus, CTaHapTH3AMNs U TEXHUYECKUE CPEJICTBA U3MEPEHHIN: YUeOHUK
s By30B / . ®@. TaprakoBckuii, A. C. ScrpeboB. - 2-e u3a., nepepad. u pom. - Mocksa : Bricias mikona,
2008. - 213 c.

JladopaTopnasi padora Ne3
ABTOMaTHUYECKHE YPABHOBCIHICHHBIC MOCTHI
(IIpeoycmompen I yac 6 unmepaxkmusroi ghopme 6 8ude pabomovl 8 MaIOU epynne)

[leab paGOTHI:

Hay‘lI/ITI:CH MIpOBOJUTH C60pKy " UCIIBITAHUC CXEMBI JJISI UBMCPCHUA TEMIICPATYPhI C TIOMOIIBI0 TCPMOMETPA
CONPOTUBJICHUS W aBTOMATHYCCKOI'0 YPaBHOBCHICHHOTO MOCTA TUIIa KCM-2
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Tlopsa0oK BHIMOTHEHUS:

Hcnonp3yst TepMOMETP CONPOTHBIICHUS M aBTOMATHUYCCKUN ypaBHOBelIeHHBbIH MocT Thia KCM-2,
MIPOM3BECTH M3MEPEHHS TEMIIEPaTyphl 00BhEKTa, YKa3aHHOTO IPeroAaBaTelIeM HECKOJIBKO pa3 u 00padoTaTh
MOJIYYCHHBIE JaHHBIC, COTJIACHO MPUBEACHHON METOIMKE.

Onpenennuts AJsl BRIJAHHOTO TPEIo1aBaTelIeM MOCTa!
JlMarna3oH U3MEPEHUH;
LICHY CTICHUS;
THUII TaTYNKA, paOOTAIOIIEr0 B KOMIUICKTE ¢ JAHHBIM MOCTOM;
OTIPEIETTUTh YYBCTBUTEIBHOCTh MOCTA;
0XapaKTepU30BaTh HIKAIYy MOCTA.

arwbdE

PopmMa OTYETHOCTH:

OtueT 1o J1abopatopHO paboTe HabMpaeTCss Ha KOMITBIOTEPE U CIaeTCs B ITIeYaTHOM Bue. B oTueTe moik-
HBI TIPUCYTCTBOBATH:!

TUTYNBHBIN TUCT: BBIIIOIHIAETCS HA KOXXIYIO JIAOOPaTOPHYIO padoTy.

[TopsakoBEIT HOMEP ¥ HANMEHOBaHUE 1a00paTOPHON PabOTHI.

[TpuGops! u o6opynoBanue. [lacopTHBIE TEXHUYECKUE TAHHBIE UCTIONIL3YEMOU armmnapaTyphl.
Omnwucanne cxembl JAOOPaTOPHOTO CTEHA.

[IpoToKOa UCTBITAHUH.

I'padukm 3aBruCcUMOCTH TIOTpemHOCTel 0T okazanuii CH.

Pe3ynbrarel pacuera METpOIOrHUECKUX XapakTepucTuk CH.

PesynpTaThl cpaBHEHHUS SKCIEPUMEHTAIBHBIX IPAJyUPOBOYHBIX XapaKTEPUCTUK C HACIIOPTHBIMU JIaH-
HBIMH (€CIT TIPEAYCMOTPEHO paboTOH).

9. BeiBoabI o padore.

Nk~ E

Bompocs! uid 3aniuTsl
1. Lenb paboThr?
2. Tumnel npumensembrx CH.
3. MocToBbIEe CXEMBI
4. TlorpemHocTd U3MEPEHUS CONPOTUBIICHUS.
5. IlpunHnun neiicTBus, ycTpONHCTBO U THUIIBI MOCTOB.

3aaHus JUIsl CAaMOCTOSITENILHON pabOTHL:
[IpexycMOTpeHbI BapHaHTOM CTYICHTA.

PexoMenmanuy 1o  BBINOJHEHMIO 3aJaHMH M TOATOTOBKE K J1a0OpaTOpHOW paboTe/ ceMuHapy/
MIPAKTUYECKOMY 3aHSITHIO

O3HaKOMUTBECS C TEOPETHUYECKUM MaTepHajoM, TMPEJACTaBICHHBIM B UYETBEPTOM pas3feiiec JTaHHOU
JIHMCILUATUIMHEIL.

OcHoBHas 1UTEpaTYpa

1. Hlummapes, B. FO. Texuudeckue nzmepenus u npudopsl: yueonuk / B. FO. ummapes. - Mocksa :
Axanemust, 2010. - 384 c.

2. UBanoBa, I'. M.  TemoTexHuueckue U3MepeHus U npruOops! : yueOHuK 11 By30oB / I'. M. BaHoBa,
H. JI. Ky3nernos, B. C. Uuctskos. - 2-e u3., nepepad. u jgor. - Mocksa: Mamunoctpoenue, 2005. - 460 c.

JononHuTebHad TuTEepaTypa

1. K.K. Kum. Metposorusi, cranaapTusanys, cepTuuKanms 1 3JIeKTpOU3MEpHUTENIbHAs TEXHUKA: Yueo-
Hoe nmocooue/K.K. Kum, I'.'H. Anucumos, B.1O. Bapoaposuu. —CII6.: [Tutep, 2008. — 368 c.: ui.

2. TaprakoBckuit, []. ®@. MerpoJiorus, CTaHIapTU3AIMSA U TEXHUUECKUE CPEICTBA U3MEPEHUI: YICOHUK
s By30B / . @. TaprakoBckuii, A. C. ScrpeboB. - 2-e u3a., nepepad. u pom. - Mocksa : Bricias mikona,
2008. - 213 c.

JladopaTopnas padora Ne4d
ManomeTpbl. llpeoopasoBaTtenu naBjenuss tTuna «Canpup-22»
(IIpedycmompenst 2 yaca 8 uHmepakxmusHoul ¢hopme 6 ude pabomsi 8 MAaI0U cpynne)

[{enp paGoOTHI:

HpOBeI[eHI/IC I/ISMepeHI/Iﬁ JAaBJICHUS B pE3CpByape € MOMOIIIBIO MAHOMCTPOB U HpCO6pa3OBaTCHCI>’I JaBJICHUS
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[opsoK BBIMIOIHEHYSL:

1. TlomaTh HampsHKEHUE HA AJIEKTPOYCTAHOBKY.

2. Kuonkoii «ITyck» moiaTh AaBleHHE HA YCTAHOBKY M BBIJICPIKATh BPEMs 3aIIOTHEHHUST BO3IYIITHOTO pe-
3epByapa B TeueHue 1,5 — 2 MUHYT.

3. C momoripio perynsropa M0OUThCS COBMAACHUS CTPEIKH MWILIHAMIIEPMETpa C MEPBOM OTMETKOMN
TITKAJTEL.

4. 3anmcatp B TaOIHITY-IPOTOKOI TTOKA3aHHUSI MAHOMETpA.

5. ToBTOpuTth neiicTBus 4 U 5 ISl OCTATBHBIX OTMETOK IIIKAJIBI.

6. AHaJIOTMYHO CHATH JaHHBIC PU OOPATHOM XOJE.

7. OnpenenuTs MOPOT YyBCTBUTEIHHOCTH IO JIaBIICHUIO: YCTAHOBHUTH CTPENKY MPHUOOpPaA MOCIEeI0BATETh-
HO Ha TPU PABHOMEPHO BBHIOPAHHBIC 110 IIKAJIE OTMETKH, ONPEACIUTh MUHUMAILHBIC H3MCHEHUS BXOIHOTO
CHUTHaJIa, IPU KOTOPOM 3aMETHO TIepeMeleHre yKa3zaTels mpruoopa.

8. Kuormkoit «CTomn» npekpaTHTh Nojady JaBJICHUs, CaTh pabovee MEeCTO MPEroaBaTelio.

9. INocrpouts rpadukyd 3aBUCHMOCTH IMOKa3aHUH MHILIMAMIIEPMETpPa OT IOKa3aHWH MaHOMETpa IpU
psSMOM U 0OpaTHOM XOJIe.

Popma OTYETHOCTH:
Otuer 1o 1abopaTopHOl paboTe HAOMpaeTcss Ha KOMITBIOTEPE M CIASTCS B IIEYaTHOM BHUje. B oTueTe moimk-
HBI IPUCYTCTBOBATh:
1. TuTynbHBINA JIHCT: BHIOIHICTCS Ha KOKAYI0 JabopaTopHyIo padoTy.
2.IlopsiaKOBBIN HOMEpP U HAMMEHOBaHME J1a00paTOPHON pabOTHI.
3.I1pubopst u obopynosanue. [lacmopTHEIE TEXHUYECKUE JaHHBIE HCIIOIB3YEMON armapaTypebl.
4.0Onucanne cxeMbl 1a00paToOpHOTO CTEH/IA.
5.1IpoToKon HCTIBITaHUH.
6.I"paduku 3aBHCHMOCTH MOTpenIHoOcTel oT nokazanuii CH.
7.Pe3ynbraThl pacueTa METpOIOTHIecKuX xapakTepucTuk CU.
8.Pe3ynbpTaThl CpaBHEHHUS IKCIIEPUMEHTAIBHBIX TPAIYHPOBOYHBIX XapaKTEPUCTHK C MACIIOPTHBIMH JIaH-
HBIMU (€CITU TPEyCMOTPEHO PabOTOM).
9.BBIBOIBI 1O paboTe.

Bonpock! Ji1d 3alIiTh

1. Iens paboTsi?

2. Tunsl npumensemsix CU.

3. Bwunbl naBneHus, e TMHAIBI U3MEPEHUS.

4. TlpuHnmn JCHCTBHSA, YCTPOMCTBO aHANOroBoro aud(GepeHIralbHOr0 JaT4vKa JIaBJICHUS,
TPY30IOPITHEBOTO MAHOMETPA, TPYOUATO-TIPY>KMHHOTO MAaHOMETPA.

3aaHus U1 CaMOCTOATEILHOM pabOThI:

IIpenycMOTpeHbl BAPHAHTOM CTYIEHTA.

PexoMenmanuu 1o BBINOJHEHHWIO 3aJaHWi M IOATOTOBKE K JyabopaTopHoi pabore/ ceMHHApY/
PAKTHYECKOMY 3aHITHIO

O3HaKOMI/ITBC$I C TeOpeTI/I‘IeCKI/IM MaTepI/IaJ'IOM, HpeI[CTaBJ'IeHHBIM B IIATOM pa311ene I[aHHOI\/'I JUCHUITIINHBI.

OcHoBHas 1UTEpaTYpa

1. Hlummapes, B. FO. Texuudeckue uzmepenus u npudopsl: yueonuk / B. FO. [lummapes. - Mocksa :
Axanemus, 2010. - 384 c.

2. BanoBa, . M.  TemoTexHuueckre U3MepeHus U nprOOpH! : yueOHHK i By30oB / I'. M. BaHoBa,
H. JI. Ky3nernos, B. C. Uuctskos. - 2-e u3., nepepad. u jgom. - Mocksa: MamuHoctpoenue, 2005. - 460 c.

JononHuTebHad TuTEepaTypa

1. K.K. Kum. Metposorus, cranaapTusanus, cepTuHuKanms 1 3JIeKTPOU3MEpHTENIbHAs TEXHUKaA: Yueo-
Hoe nocobue/K.K. Kum, I'.H. Aancumos, B.1O. bap6aposuu. —CI16.: ITutep, 2008. — 368 c.: ni.

2. TaprakoBckuit, []. ®@. MeTposorus, CTaHaapTU3aIUsI 1 TEXHHYECKUE CPECTBA U3MEPEHUN: YUCOHUK
qutst By30oB / J. @. Taprakosckuii, A. C. SlctpeboB. - 2-¢ u3l., nepepad. u goim. - Mocksa : Bricias mmkosna,
2008. - 213 c.

[TpakTrueckue 3aHsATUS: 11 04HOW (hOPMBI 00YUIEHHUS HE TPETyCMOTPEHBI
[TpakTudeckue 3aHATH: Ul 3a049HOM HOpMBI 00yUeHHS U JUIsl 3a04HOM hopMbl 00yueHUs (YCKO-
pEHHOE 00yuYeHHE)
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IIpakTyeckoe 3ansaTue Nel
N3mepenue TremnepaTrypbl

[lems paboTHL:

Pemienne MMPAaKTUYCCKUX 3a/1a4 MO0 UBMEPCHHUIO TEMIICPATYPhI

Ilopa10K BBITOJHEHMYS:

1.1. TemnepaTypa B TepMOCTaTe U3MEPSIIACh TEXHUIECKUM TepMOMETpoM co mikanoit 0—500 °C,
MMEIOLINM IpeJIeNbl TomycKkaeMoil ocHOBHOM norpemHocTy +4°C. [Tokazanus TepMoMeTpa COCTaBUIIU
346°C. OmHOBpPEMEHHO C TEXHUYECKHM TEPMOMETPOM B TEPMOCTAT OBLT MOTPY>KEH JTa00paTOPHBIN TEPMO-
MeTp, IMEIOIIHK CBUAETEILCTBO O TToBepKe. [lokazanus maboparopHoro repmomerpa coctaBmmm 352 °C,
MOIIpaBKa Mo CBUIETENLCTBY cocTaBisieT —1 °C, mompaBka Ha BeICTymatoumii cronouk pasua +0,5"C.
Omnpenenure, BEIXOIUT JIM 32 PEAEIbI JOMYCKaeMONH OCHOBHOM IMOTPELIHOCTH ACHCTBUTENBHOE 3HAUCHHUE
MOTPEIIHOCTH NTOKa3aHUN TEXHUYECKOr0 TEpMOMETpa.

1.2. MuUIMBOIBTMETP UMEET PAaBHOMEPHYIO IIKaTy, pa3aeneHHyto Ha 50 unTepBanoB. HukHuit
npenen uamepenus -10 mB, Bepxuuii + 10 MB. Onpenenure 1ieHy AeIeHUs MIKAIbI U YyBCTBUTEBHOCTD
MUJUTHBOJIETMETPA.

1.3. 3aBucsaT 11 k03)HUIHEHTH TPeoOpa30BaHUs MEHOTO U TNIATHHOBOTO TEPMOMETPOB COTPO-
TUBJICHUS OT TEMIIEPATYPbI, €CIIA U3BECTHO, YTO COMPOTHUBIICHHUS CBSI3aHBI C TEMIIEPATYPOU BHIPKEHUSIMH
Rt=*Ro(l+at) nus mexHoro repmomerpa, Rt=Ro(I+At+Bt2) s mmaruHoBOrO TepMOMETpA.

1.4. ITpu npoBepke aBTOMATHYECKOro MoTeHuomerpa co mkaioin 0—>500 °C nnst rpagyupoBKH TH-
na K (HUKeIbXpOM — HUKENbATIOMUHHUH, XPOMEITb-aJIIOMEIb) BEISICHIIIOCH, YTO CTPEJIKA U Iepo mpudopa
CMENIeHBI OTHOCUTENHHO HyeBoi otMeTkn Ha 10 °C B cTropony 3aBbimieHns. Kak gomkHa ObITh yuTeHa 3Ta
CHCTEMaTHYeCKasl MOTPELIHOCTh U3MEPEHHUS TEMIIEpaTyphl TP 00paboTKe JuarpaMMHOI Oymaru, Hanpu-
Mep Ha otMeTke 430 °C?

1.5. Ompenenute U3MEHEHHE MOKa3aHUI MAaHOMETPHUUECKOTO ra30BOT0 TEPMOMETPA, BHI3BAHHOE
YBEIUYECHHUEM TeMIIepaTyphl Kanwuiapa Ha 40 u temnepaTypsl npykuHbl Ha 10 °C 0OTHOCUTENBHO rpagyupo-
BouHOTO 3HaueHus 20 °C npu cienyromux yciaopusax: oobem kammwuisgpa VK = 1,9 cm3, o0beM MaHOMETpH-
yeckoil mpyxuHsl. VU= 1,5 cM3, 00beM Tepmobannona ¥Y6=140cm3.

1.6. OuenuTe N3MEHEHUE MMOKa3aHUH MaHOMETPUUECKOTO I'a30BOr0 TEPMOMETPA 33 CUET U3MEHEHHUS
TemIeparypsl BHewHe cpeabl Ha 30 °C, ecnu U3BeCTHO cOOTHOLIeHHEe 00beMoB Kamuisipa VK, npyKuHbl
Vn u 6aona VU:

1.7. Omnpenenure, Kakoe HaAYAIFHOE JABJIEHUE JTOJKHO OBITH CO3[JaHO B CHCTEME MAHOMETPHUIECKOTO
razoBoro tepmometpa npu 0 CC, uroOsl npu usmenennu remmnepatypsl oT 0 1o 500 °C naBieHue B cucreMe
naMmensuiock Ha 10 MIla. Tepmuueckuii koaddunmenT pacimpenus rasa f5 ==0,00366 K-1.

1.8. o ycmoBusiM 3aiauu 1.7. onpenenure, Kakoe OTHOCUTEILHOS U3MEHEHHE ITOKa3aHUH BHI30BET
n3MeHeHue dapomerpuueckoro aasnenus ps Ha 0,005 MIla na ormerkax mkaist 0 u 500 °C.

1.9. Byner nu u3mensatecs Tepmo-31C TepmoanekTpudeckoro repmMomerpa tuna XK mpu nsmene-
HUH TEMIIEPaTypbl paboduero KoHIa, HO TIPH COXPaHEHUH Pa3HOCTH TEMIIepaTyp pabouero KoHIa U cBOOOI-
HBIX KOHIIOB, Hanpumep E (300, 50 °C) u £ (600, 350 °C)?

1.10. B neus 11 MOBEPKH MOMEIIEHO HECKOIBKO TEPMORJIEKTPHUECKUX TEPMOMETPOB, O KOTOPBIX
W3BECTHO, YTO OHH CTaHIAPTHBIC, HO UX TUN Hen3BecTeH. CBOOOIHBIC KOHIBI TEPMOMETPOB TIOMEIIICHEI B
TEPMOCTAT, TEMIIEpaTypa B KOTOPOM MOAECPKUBAETCS TIOCTOSTHHOM, HO €€ 3HaYeHHE TaK)Ke HEU3BECTHO.
MOo>HO JI1 ONpeACTUTh TUI TEPMODIIEKTPUUECKIX TEPMOMETPOB, €CIIM TEMIIEpaTypa B €Y U3BECTHA U
MOXXeT m3MeHAThCs B nHTepBasie oT 300 mo 600 °C, a repmo-2/1C m3mepsieTcs 1adbopaTopHBIM MOTSHITHO-
MeTpom?

®DopmMa 0TYETHOCTH:
OTUeT 1o MpaKTHYECKOMY 3aHITHIO HaOMpaeTcss Ha KOMIIbIOTEPE W CJaeTcsl B IeYaTHOM BHJe. B oTuere
JOJDKHBI TIPUCYTCTBOBATH:!

1. TuTynbHBINA TUCT

2.TlopsikoBbIil HOMEp U HAUMEHOBaHHE PaOOTHI.

3.Pemenus 3a1a4 ¢ MOJIHBIM OOBSICHEHUEM.

4.BreIBOIBI 110 paboTe.

Bompoce! juid 3aniuThl
1.1lens paboTei?
2. Tumel paccmatpuBaembix CH.
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3. OOBSICHUTD NpCACTABJICHHBIC PCHICHUA 3a/1a4.

3ajiaHus JIIs CaMOCTOSATEILHON paboThL:
IIpemycMOTpeHbI BApHaHTOM CTY/AEHTA.
PekoMeHOanMu 1o  BHINONHEHWIO 3aJlaHUl M TIOATOTOBKEe K JjabopartopHoil pabote/ cemuHapy/
MPAKTHIECKOMY 3aHSITHIO
O3HaKOMUTHCS C TEOPETHUECKUM MATEPHAIIOM, TIPEJCTaBICHHBIM B IISITOM pasJielie JAHHO! TUCIUTLTHHBL
OcHoBHas TUTEpaTypa

1. Hlummapes, B. FO. Texuudeckue uzmepenus u npudopsl: yueonuk / B. FO. ummapes. - Mocksa :
Axanemust, 2010. - 384 c.

2. BanoBa, . M.  TemoTexHuuyeckre U3MepeHus U mprOops! : yueOHHK 11 By3oB / I'. M. BaHoBa,
H. JI. Kysnenos, B. C. Uuctskos. - 2-¢ u3., nepepad. u nom. - Mocka: MamuHoctpoenue, 2005. - 460 c.

JomonHnTeNbHAS TATEPATypa

1. K.K. Kum. MeTtposorus, cTaHaapTH3anus, CepTA(UKAITII U dICKTPOU3IMEPHUTEbHAS TEXHUKA: Yde0-
Hoe nmocooue/K.K. Kum, I'.'H. Aaucumos, B.1O. bap6aposuu. —CI16.: [Tutep, 2008. — 368 c.: ui.

2. TaprakoBckuid, JI. ®@. MeTpomnorusi, CTaHIApTH3AMNSA U TEXHUYECKUE CPEICTBA U3MEPEHUIN: YUeOHUK
st By30B / JI. @. TaprakoBckwuii, A. C. Slctpe6oB. - 2-¢ u3a., nepepad. u gom. - Mocksa : Bricias mikona,
2008. - 213 c.

IIpakTuyeckoe 3ansaTue Ne2
HN3mepenue n1aBjieHust

[leab paGoOThI:

Pemenne MPaKTUICCKUX 3ala4 [0 USMEPCHUIO JaBJICHUA

I1opsiHOK BBIIOJIHEHHUS:

2.1. Kak uzMensTcs nokaszanus pryrHoro U-o0pa3Horo MaHoMeTpa, eCiii 0apoOMETPHUYSCKOE JIaBIie-
HUE yMeHbIIMI0Ch Ha 7 klla mpu HeM3MeHHOM abCOMIOTHOM U3MepsieMoM napiernn’? Temmeparypa okpy-
JKarolei cpeapl U YCKOpeHHe CBOOOAHOTO MaIeHUs OCTAIOTCSI HOPMaJIbHBIMH.

2.2. Onpenenute LeHy AeNEHUs YallleyHOro MaHOMETpa B €AMHULIAX JaBJICHUS; €CIIU OH 3aIl0JIHEH
pTyThIO. JlnameTp MuHycoBOU TpyOKH 6, TuameTp rmrocoBoro cocyaa 60 mm. JleneHus Ha MIKale HAHECEHBI
yepe3 1 mm. Ycaosus uamepenus: 0°C; 80,665 m/c2.

2.3. [lnuHa cTonouKa )KHIKOCTH B TpPyOKe MUKPOMaHOMETpa COCTaBIIsIa 95 JelieHui Py MOCTOSH-
HOM mKkansl npudopa K =0,6. I3MeHUTCA 11 OTHOCUTENbHAS MOTPEIIHOCTh U3MEPEHUS JaBJIECHHUS, €CITU
TpYOKY YCTaHOBHTH B IOJIOKEHHE, IPH KOTOPOM MOCTOsSIHHAA MIKajbl mpudopa C ==0,3?

2.4, Onpenenure 1EHY JCICHHUS CTUPTOBOr0 MUKPOMaHOMETPA ¢ HAKJIOHHOM TPYOKOM, €Cliu J1ua-
METp TPYOKH 4 MM, THaMeTp TUTIOCOBOTO cocya 70 MM, yroJl HakJioHa TPyOKH MUKpomaHoMeTpa 48° 23,
IUIOTHOCTH criupTa (KoHIeHTpausa 96 %) B ycnosusax rpagyuposku mpu 20 °C p20=-808 kr/m3. Paccrosinue
MEXIY OTMETKaMH LIKaJIbl paBHO 1 MM. Y cKopeHHe cBOOOIHOIO NajileHuss — HopMalibHoe. Onpeaesnure mo-
NPaBOYHBIA MHOKUTEb HA H3MEHEHHE TIOTHOCTH CIIMPTA, €CIIM MUKPOMAaHOMETp paboTaeT IpH TeMIepa-
type 35 °C (p.an== 793 xr/m3).

2.5. UyBCTBUTEIBHBIM 3JIEMEHTOM TSATOMEPOB SIBIISIETCS MEMOpaHHast KOpoOKa, COCTaBIEHHAS U3
JIBYX ropupoBaHHBIX MeMOpaH. B oJlHOM ciydae kopoOka MpHKperieHa K KOPIycCy ITYIEPOM, B IPyTOM
— K KOpIyCy B MecCTe coeinHeHus: MeMOpaH. OMHAKOBBI JIM B 3THX Cllydasx ko3dduuneHTs! npeodpa3opa-
HUsI MEMOPaHHBIX KOPOOOK?

2.6. MaHoMeTpuieckue TpyOUaThbie py>KUHBI H3TOTOBIICHBI M3 OJIMHAKOBOTO MarepHaia, HMEIOT
OJIMHAKOBYIO TOJIIUHY CTEHOK, OJIMHAKOBBIN panuyc u pazmep a. Koadduiment npeodbpazopanus kakoi u3
TpyOUaThIX NMpyXHUH OyneT HauOOJBIINM U KaK OH 3aBHCUT OT LIEHTPAJILHOTO YIiia ¥ ¥ pasmepa?

2.7. OnpeenuTe MOTPEIIHOCTh MAHOMETPA C TOKOBBIM BBIXOIHBIM curHaioMm (0—S5 MA) ¢ npexnena-
mu m3mepenus: 0—4 Mlla, ecnm npu u3Mepenun nasnenus 3,2 MIa BeIX0HO# curHan coctaBui /=3,93 MA.

2.8. OnpenenuTe MOrPeHIHOCTE MAHOMETPA C THEBMAaTHUECKUM BBIXOAHBIM curnaiom (0,02—0,1
Mlla) u npenenom uzmepenus: 0—0,6 Mlla, ecnu npu gaBnennu 0,45 Mlla 3HaueHHE BBIXOAHOTO CUTHAJIA
cocraBmiio 0,084 MIla.

®DopmMa 0TYETHOCTH:
OTueT 1o MpakTHYECKOMY 3aHITUIO HaOMpaeTcsi Ha KOMIBIOTEpPE M CAaeTcs B Me4aTHOM Bujae. B oTuere
JIOJDKHBI IPUCYTCTBOBATH!

5. TutynbHBIA THCT

6.1lopsakoBblii HOMEp U HAUMEHOBaHHUE PaOOTHI.
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7.PerieHus 3a71a4 ¢ MOJTHBIM OOBSICHEHHEM.
8.BrIBOTBI IO padoTe.

Bonpock! 1 3al1iThI
4.1lenb paboTh1?
5. Tumsr paccmatpuBaeMbrx CU.
6. OOBSICHUTD IPEACTaBICHHBIC PEIICHUS 3a1aY.
3a1aHus U1 CAMOCTOSTEILHON PAaOOThL:
[IpemycMOTpeHbI BAPHAHTOM CTYICHTA.
PexoMenmanyy 1o BBINOJHEHHWIO 3aJaHMH M TOATOTOBKE K J1a0OpaTOpHOM paboTe/ ceMuHapy/
MPAKTHYECKOMY 3aHATHIO
O3HaKOMUTHCS ¢ TECOPETHUSCKUM MATCPHAIIOM, TIPECTABICHHBIM B IISTOM pa3Jiesie JaHHON TUCITUILTAHBIL.

OcHoOBHas JHTEpaTypa

1. Hlummapes, B. FO. Texuudeckue uzmepenus u npudopsl: yueonuk / B. FO. ummapes. - Mocksa :
Axanemust, 2010. - 384 c.

2. BanoBa, . M.  TemioTexHu4yeckre U3MepeHus U MprOOpPHI : yueOHUK Jutst By30B / I'. M. lBaHoBa,
H. 1. Ky3nenos, B. C. Yucrskos. - 2-¢ u3j., nepepad. u jor. - Mockea: Mammunaoctpoenue, 2005. - 460 c.

JononHuTenpHasa aurepaTypa

1. K K. Kum. Metponorus, cranaapTH3aIs, cepTH(GUKAINS 1 dJeKTPOU3MEPHUTEIbHAS TEXHUKA: Y4eo-
Hoe nmocooue/K.K. Kum, I''H. Aaucumos, B.1O. bap6aposuu. —CII6.: [Tutep, 2008. — 368 c.: ui.

2. TaprakoBckuii, JI. ®@. MeTpomnorus, cTaHIapTH3anKs U TEXHUUYECKUE CPEICTBA U3MEPEHHIN: YUeOHUK
mutst By3oB / JI. @. TaprakoBckwii, A. C. SlctpeboB. - 2-e u3z., mepepad. u gorm. - MockBa : Beicimias mkona,
2008. - 213 c.

IIpakTuyeckoe 3ansaTue Ne3d
H3mepenne kojiM4ecTBa U pacxojaa

[{eab paGoOTHI:

Pemenne IMPAaKTUYCCKUX 3a/lad M0 U3MEPCHUIO KOJITMYCCTBA U pacxoaa

IopsAnoK BEINOTHEHHUS:

4.1. Kakne enuHUIIBI U3MEPEHUs IPUHATHI A1 pacxoja B cucteme CU 1 kKak OHUM CBS3aHBI MEXKIY
coboit?

4.2. o Tpybe muamerpom D=100 MM ABHKETCS TIOTOK KUIAKOCTH CO CpeTHEH CKOPOCTRIO UC = 1,5
M/c. OnpenenuTe MacCOBBIA PacxXo KHUIKOCTH, €CIIU ee ITIOTHOCTh p==990 kr/m3.

4.3. B Tpy0Oe ¢ ABMKYIIMMCS IOTOKOM YCTaHOBJICHBI JIBE HAaIlOpHbIE TpYOKH (puc. 5.1). Kakoe nas-
JieHre (CTaTH4ecKoe, TMHAMUYEeCKOE WM TIOJTHOE) YCTAHOBHUTCS B KAXKJIOW U3 3TUX TPYOOK U ueMy OyneT
paBHa pa3HOCTH ATHX AaBleHuit? Kak OyeT n3MeHsIThCs JaBlIeHNE B HAIOPHBIX TPYyOKax MpU H3MEHEHHUH
CKOPOCTH TTOTOKA NIPY HEM3MEHHOM CTaTUYE€CKOM JIaBIICHUH?

4.4. Onpenenute niepenas JaBJICHUs, CO3IaBaeMblii HAIIOPHBIMHU TPYOKaMH, €CJIM IMOTOK BOJIbI JIBU-
xKeTcs co ckopocThio 0,1 M/c, TIIOTHOCTH BoABI p== 985 kr/m3, ko3 punmenT Tpyoxu &1=0,97.

4.5. Onpexnenure pacxo] J5IMOBBIX Ta30B Uepe3 HUIMHAPUIECKUI TpyOOIpOBO, €ciy nepenas 1aB-
neHust Ha HaropHo TpyOke Ip=>50 krc/M2. Inamerp tpy6orposoga D=200 MM, koadduimert TpyoKu
&1=0,98, mnotHocTh razos p=0,405 kr/m3. TpyOka ycTaHOBJICHA Ha pACCTOSAHUH 23,8 MM OT CTEHKHU TpyOO-
npoBoja. Knnemarnueckas BI3KOCTh ra3oB v ==93,6- m2/c

4.6. Kakue cyxaronime yCTpOoUCTBa HA3bIBAIOTCS CTAHIAPTHBIMK U TIPH KAKHX YCIIOBUSX BO3MOXHO
WX IPUMEHEHUE ISl K3MEPEHUs pacxoia?

4.7. Ilpu ycranoBke tuadparMel B TpyOOIIPOBOJIE MPEATIONIATaioch, YTO HOMUHAIBHBIN pacxo cpe-
Ibl coctasisiet 230 1/4, nuadparma 6su1a paccuntana Ha QMaKC=250 1/4, a aupmanomeTp — Ha
HpMaxkc=4 xIla. OgHako B mpoIiecce IKCIUTyaTalliy BEISICHUIOChH, 9TO PAcX0/1 Cpeabl OyAeT paBeH
380 1/4. CmenuTh AMadparmy He IpeacTaBisieTcs BO3MOXKHBIM. [lonbepute audmaHomMeTp, ¢ MOMOIIBIO KO-
TOPOr0 MOKHO OBLIO OBbI M3MEpPUTH pacxox 380 T/4.

4.8. Pacxon Bogpl B TpyOompoBoae nuamerpoM 80 MM u3MepsieTcss OpOoH30BOM AuadparMoii ¢ oTBep-
ctuem quamerpom d=58 mm. Temneparypa Boabl 150 °C, napnenue Boasl 2 MIla, nepemnas naBiaeHus Ha
mnadparme 0,04 MIla. Onpenenurte, Kak U3MEHUTCS ACHCTBUTENFHOE 3HAYCHHE PAacX0/ia, €CIIM TeMIleparypa
Boabl craneT 20 °C. Juamerp TpyOonpoBoaa, kKoahGHUIIMEHT pacxo/ia 1 repena JaBjicHus Ha auadparme
cuutaeM Hem3MeHHbIME K' =1,0023.
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4.9. Comno BeHTypH (JUIMHHOE) UCTIONB3YETCS Ha HACOCHOM CTaHIIMH B CXEME PETYIHMPOBAHUS Pac-
xo/a Bopl. OTHOCHUTENbHAS TUIoWaas coma T = 0,25. ABToMaTu4ecKuil peryiasTop NoAIepKUBAET MOCTO-
STHHBIM TIepenan JaBjcHHs Ha cotuie, paBHbIi 35 klla. Pacuernas remmepatypa Boasl 20 °C, oqHaKo B JHEB-
HOE BpeMs TeMriepaTypa BoAsl mogaumMaetcs 1o 27 °C, a B HouHoe Bpems omyckaercs 1o 10 °C. Onpenenu-
T€, Ha CKOJIBKO IIPOIICHTOB Oy/IeT YBEINUNBAThLCS MIIM YMEHBIIIATHCS ACHCTBUTEIILHOE 3HAUCHHE Pacxoia B
IHEeBHOE M HOouHOE BpeMs. Jlasnerne Boasr 0,6 MI]a.

4.10. Yepes nuadparmy, yCTAaHOBIEHHYIO B TpyOOTIPOBO/IE, MPOTEKAET CEPHUCTHIN ra3, pacXOIHbIE
XapaKTepUCTUKHU JUIsI KOTOPOro ObUIH MOIyYeHbI TPH HopMalibHBIX yenoBusx: /H = 20°C, pe = 101,322 klla
u BraxkHoctu pH = 0. OxHako B peanbHbIX yenoBusix / = 25°C, P=0,13 MIla u ¢ = 30%. Onpenenute nomnpa-
BOYHBIN KO3 (UITUEHT U TIepecdeTa oKa3aHuii pacxoloMepa Ha HOPMAJIbHBIE yCIIOBHSL.

®opma OTYETHOCTH:
OT4er Mo MPaKTUYECKOMY 3aHATHIO HaOWpaeTcs Ha KOMITBIOTEpE M CIaeTcs B IedaTHOM BHae. B ordere
JTOJKHBI IIPUCYTCTBOBATD:

1. TuTynbHBIA TUCT

2.ITopsaaKoBBI HOMEP U HAMMEHOBaHHE PabOTHI.

3.PemeHus 3a71a4 ¢ NOJTHBIM 00BSICHCHHEM.

4.BreiBoibI 110 padoTe.

Bompocs! uid 3aniuTel
1.1lenb paboThI?
2. Tumnsr paccmatpuBaembix CH.
3. OOBSICHUTH TpeICTaBICHHBIE PEIICHNUS 3a1ad.

3aJaHug U1 cCaMOCTOATEILHOM paOOThI:

IIpenycMOTpeHBl BApHAHTOM CTYICHTA.

PexoMenmanuy 1o  BBINOJHEHHWIO 3aJaHMH M TOATOTOBKE K J1a0OpaTOpHOW paboTe/ ceMuHapy/
PAKTUYECKOMY 3aHITHIO

O3HaKOMI/ITBC5{ C TCOpCTI/I‘IeCKI/IM MaTCpI/IaJ'IOM, HpeIlCTaBJ'ICHHBIM B IIITOM pa3z[ene I[aHHOI‘/'I JUCHUITJINHBI.

OcHoBHas 1UTEpaTYypa

1. Hlummapes, B. FO. Texuudeckue nzmepenus u npudopsl: yueonuk / B. FO. ummapes. - Mocksa :
Axanemust, 2010. - 384 c.

2. BanoBa, . M.  TemnmorexHmueckrue N3MEPEHUs U PUOOPHI : yueOHUK [yt By30B / I'. M. IBaHOBa,
H. /1. Ky3nenos, B. C. Yucrskos. - 2-¢ u3j., nepepad. u joir. - Mockea: Mamaoctpoenue, 2005. - 460 c.

JononHuTenpHasd aurepaTypa

1. K.K. Kum. Metposorusi, cranaapTuzanys, cepTuuKanms 1 3JIeKTPOU3MEPHUTENIbHAs TEXHUKA: Y ueo-
Hoe nocooue/K.K. Kum, I''H. Anucumos, B.1O. bap6aposuu. —CII6.: [Tutep, 2008. — 368 c.: ui.

2. TaprakoBckuii, JI. ®@. MeTponorus, cTaHIapTH3aNKs U TEXHUYECKUE CPEJICTBA U3MEPEHHN: YUeOHUK
s By30B / 1. ®@. TaprakoBckuii, A. C. SctpeboB. - 2-e u3a., nepepad. u pom. - Mocksa : Bricias mkorna,
2008. - 213 c.

IIpakTnyeckoe 3ansTHe Ned
HN3mepenue ypoBHs

[{enb paGoThI:

Pemenne MMPAKTUYCCKUX 3a/1a4 MO0 UBMCPCHHUIO YPOBHSA

Tlops/10K BBINOJHEHMUS:

3.1. YpoBeHb BoJbI B OapabaHe maporeHeparopa u3Mepsercsi BOJOMEPHBIM CTeKiIoM. [laBieHue napa
B Oapabane 10 MIIa, Bosa B OapabaHe HAXOUTCS MPH TEMIIEpAType HachleHus. JIeficTBuTeIbHOE 3HAYE-
Hue ypoBHs # = 0,5 M. OnpeaenuTe ypoBeHb B BOIOMEPHOM CTeKIte h, ecim TeMrepaTypa BOIBI B BOZOMED-
HoM ctekie 150 °C.

3.2. lnsg ycnoBust 3anaqn 3.1 onpenenure, Kak U3MEHUTCS MOTPEITHOCTh U3MEPEHUS YPOBHS, €CITH
nepe K3MEPEHHUEM BOJJOMEPHOE CTEKJIO OBLJIO MPOAYTO U TeMIieparypa Bosl B ctekiie crana 300 °C.

3.3. U3MmeHeHue ypoBHS BOJIBI B OTKPBITOM pe3epByape Hmakc moxket gocturath 3 M. MOKHO 11
JUTSL I3MEPEHUSI YPOBHS TUAPOCTATUYCCKUM METOJIOM MCIOIh30BaTh MEMOPaHHBIN AU(PMAHOMETP C TMpe-
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JIeTbHBIM HOMHHATBHBIM TiepenanoM 40 kI1a, eciu oH OyAeT pacronokeH HIKEe MUHAMAIILHOTO YPOBHS Ha h
— 3 M. MunycoBas kamepa AudMaHOMETpa COeMHEHa ¢ aTMOC(hepoil.

3.4. YpoBeHb BOJIBI B EMKOCTH U3MEPSCTCS THAPOCTATHUSCKUM CIIOCOO0M TI0 cXeMe, H300pakeHHOU
Ha puc. 4.3. MakcumansHbIH ypoBeHb HMmake =400 MmM. OTieHUTE OTHOCUTEIEHYIO TTOTPEITHOCTS U3MEPEHUS
MaKCHUMaJIbHOTO YPOBHS, BEI3BaHHYIO H3MEHEHHEM YPOBHS BOJBI B MUHYCOBOW UMITYJILCHON TpyOKe MeM-
OpanHoro audmanomeTpa. BHyTpeHHU# tuameTp uMIyinbCcHBIX TpyOook d=10 mm. [Ipn nameneHnn ypoBHs
ot 0 o SImakc mpouCcXoaUT M3MEHEHNE 00beMa MUHYCOBOH Kamepbl mudpmanomerpa Ha AV=4 cm3. Ilpu
H—0 ypoBHU BoABI B 00€MX UMITYJILCHBIX TPyOKaxX paBHBL. Temmeparypa OKpy>Karoliel cpeibl U BOIBI B M-
Koctu U TpyOkax 20 °C.

3.5. Kak m3mensTCs moka3zaHus ypoBHeMepa, oTrpaayupoBanHoro mpu gasienuu 0,1 Mlla , ecnn
JIaBJICHHUE HACHIIICHUs B Oapabane nogHumaercs jgo 10 MIla?

3.6. [laBnenue B OapabaHe KOT/Ia IMPU HEU3MEHHOM ypoBHE n3MeHmIock ot 10 1o 20 Mlla, uTo BEI-
3BaJI0 COOTBETCTBYIOIIEE M3MEHEHHE TEMITEPaTyPhl HAChIeHUs. byieT v morpenrHocTs N3MEpeHus: ypoB-
Hs1, BRI3BaHHASI N3MEHEHNEM MTapaMeTpoB, B cxeMax puc. 4.6 u 4.7 oguHakoBoii? TemmnepaTypa BoAbI B
uMITyJIbCHBIX TpyOkax paBHa 30 °C, HMakc = 500 mm. Temnepatypa Bozasl B OapabaHe u cocye OIUHaKO-
BBI.

3.7. Ha puc. 4.15 npeacrapnena cxema OyHKoBOTo ypoBHeMepa. PaccuuTaiite turedo | moaseca Oyii-
Ka ypoBHEMepa, peTHA3HAueHHOTO JIs1 U3MEPEHHS YPOBHS B COCYyIe TIO/1 AaBlieHneM B nHTepBaiie —250-
H-f-250 MM OTHOCHTEIEHO HOMHHAIBHOTO 3HaUeHuUs. [IToTHOCTS sxuaKocTH Pk = 1300 kr/mM3, cpennss 00b-
eMHas TIOTHOCTh Oyiika p6=2000 kr/M3, nuametp Oyiika D=20 MM, MakCUMallbHOE TIEPEMEIICHHE 3aCIIOHKU
OTHOCUTENBHO coria x=0,1 MM, paccTOsIHUE OT COIUIA 10 TOYKH ONOpbl a=20 MM, pacCTOSIHAE OT TOYKH OIO-
PBI 10 ypaBHOBemMBarome npyxunsl 6=100 MM, ynpyrocts npyxuusl [[7=20 H/MMm, HauanbpHas cuia
HaTspkeHus npyxuHsl 10 H. Paccrostare ot Touky ommops! 10 MecTa mojaBeca Oyiika / MOXKeT yCTaHABINBATh-
ca B mpeaenax ot 0,2 no 1,5 m.

PopMa OTYETHOCTH:
OTyeT 1o MpakTUYECKOMY 3aHITUIO HaOMpaeTcsi Ha KOMIBIOTEpPE M CAAeTCs B Ie4aTHOM BHIE. B oruere
JTOJI’KHBI IPUCYTCTBOBATD:

1. TuTynbHBIHA TUCT

2.ITopsakoBBIit HOMEP U HAMMEHOBAaHHE PaOOTEHI.

3.Pemienns 3a1a4 ¢ HOJIHBIM OOBSICHEHHEM.

4.BwiBojTBI IO paboTe.

Bompocs! juis 3anmmTh
7.1enb paboThI?
8. Tumer paccmarpuBaembix CH.
9. OOBSCHUTH MPECTABIICHHBIE PEIICHUS 3a1a4.

3aaHus U1 CaMOCTOATEILHOM pabOThI:

[TpeaycMOTpeHbl BAPUAHTOM CTY/ICHTA.

PexoMenmanuu 1o BBINOJHEHHWIO 3aJaHWi M IOATOTOBKE K JyiabopaTopHOoi paboTe/ ceMHHApY/
[IPAKTUYECKOMY 3aHITHIO

O3HaKOMUTHCS C TEOPETHUECKUM MATEPHAIIOM, TIPEJICTABICHHBIM B IISITOM pa3JieNie JaHHO! TUCITUILTHHBL.

OcHoBHas UTEpaTypa

1. Hlummapes, B. FO. Texuudeckue uzmepenus u npuoopsl: yueonuk / B. FO. [lummapes. - Mocksa :
Axanemus, 2010. - 384 c.

2. UBanoBa, I'. M.  TemnorexHuuecKre U3MEPEHU U MPUOOPHI : yueOHuK /it By30B / . M. MBaHoBa,
H. JI. Kysnernos, B. C. Uuctskos. - 2-e u3., nepepad. u jom. - Mocksa: Mamunoctpoenue, 2005. - 460 c.

JononHuTenbHas IuTeparypa

1. K.K. Kum. Metposorusi, cranaapTuzanys, cepTuuKanms 1 3JIeKTpOU3MEpHUTENIbHAs TEXHUKA: Yueo-
Hoe nmocooue/K.K. Kum, I'.'H. Auucumos, B.1O. Bap6aposuu. —CII6.: [Tutep, 2008. — 368 c.: .

2. TaprakoBckuit, []. ®@. MetpoJiorus, CTaHIapTU3AMSA U TEXHUUECKUE CPEICTBA U3MEPEHHI: YICOHUK
s By30B / 1. ®@. TaprakoBckuii, A. C. ScrpeboB. - 2-e u3a., nepepad. u pom. - Mocksa : Bricias mikona,
2008. - 213 c.
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9.2. MeTtoanueckue yKa3aHusi M0 BHINOJTHEHUIO KOHTPOJIbHOI padoThI

T.A. I'puropreBa, B.H. Tony6aeB. TexHuueckue u3aMepeHus u MpuoOOpsl: MeToandeckue yKazaHus
K BBITTOJIHEHUIO KOHTpOosIbHOM pabotel / T.A. I'puropseBa, B.H. Tony6aes, - bparck: 'OY BIIO
«bpl'Y», 2007.- 26 c.

KontponbHas paboTa BBIIOTHAETCS C LEIbI0 (OPMUPOBAHUS 3HAHUN ¥ YMEHUHN, HEOOXOIMMBIX
JUTSI IPOBEJICHUS] U3MEPEHH U BEIOOpa TpeOyeMbIX CPEICTB U3MEPEHUH, a TAKXKe MOJTydeHus 00-
Jee TyOOKHX 3HAHWN 1O AUCHUIUIMHE U TPUOOPETEHHS HABBIKOB CAMOCTOATEIBHOTO U3YUEHUS
OTJIEIbHBIX Pa3/IENIOB Kypca MO JUTepaTypHbIM HCTOYHUKAM.

TpeboBaHMs K BBITOIHEHUIO 1 O(OPMIICHHIO KOHTPOJIBLHOU PaOOTHI:
HazBanue n3mepurenbHoro npeodpaszoBares (J1aTdnka).
OO0mue cBeieHus o mpuodope.
YcnoBHOe 0003HaYeHUE TPHOOpa.
VYcnoBus dKCILTyaTany.
TexHuyeckue XxapakTepUCTUKH.
KoHcTpykiys v mpuHLAI JEACTBHS.
[TpuHIMI nefCTBUS MEPBUYHOTO MTpeoOpa3oBaTess.
OO6mmit Bu mpeodpasoBaTes.
CtpykTypHas cxema epBUYHOIO MPeoOpa3oBaTes.

10 CTpyKTypHas cxemMa BTOPHYHOTO Iprudopa.

11. Jluteparypa.

Taxoke B METOJUYECKUX YKA3aHUAX COAEPIKATCS BapUAHTHI 3aJIlaHHH, TPUBEICH MPUMEP BBIMOJI-

HEHUSI KOHTPOJIbHOI paboThl, mpaBuia oGOpMIIEHHUS, a TaKXKe CIIMCOK PEKOMEHIyeMOM JHUTepaTy-

pBL

CoNoOA~WNE

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Mid, UCIIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCHUIITIMHE

— OC Windows 7 Professional
— Microsoft Office 2007 Russian Academic OPEN No Level
— AHnTHBHUpYCHOE porpammuoe obecrieuenue Kaspersky Security

11. OMACAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ilepeuens ocnoenozo obopyoosa- No JIP wnu Jx
3anamus ayoumopuu HUA
1 3 4 5
JIk Ayn.1354 JlaGoparopus Tex- JlabopatopHbiii ctena "IloBepka JIk
HUYECKHMX CPEICTB aBTOMATH- KHIT"
3alUu U U3MEpPEHUN
JIP Ayn.1354 JlabopaTopus Tex- JlaGopatopHbie cTen bl «M3mepe- JIP Nol-4
HUYECKHMX CPEJICTB aBTOMATH- HUe nasieHus», «[losepka KUII»
3aliu U I/I3MepeHI/Iﬁ TMEPCOHAIBHBIC KOMITBIOTEPEI
113 Ayn.1354 JlabopaTtopust Tex- | Jlaboparopusle crenpl: «M3mepe- I13 Nel-4
HHUYECKHUX CpeICTB aBTOMAaTH- HUEC TaBJICHUS, <<HOBepKa KUII»
3aIHH 1 H3MEPEHHUIA HEPCOHAJIBbHBIE KOMIIBIOTEPbI
Kp 433 O6opynoBanue 15-
CPU 5000/RAM 2Gb/HDD
(Monurtop TFT 19 LG 1953S-
SF);mpuntep HP LaserJet P3005
CP 433 - -
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Ipunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMPOME/XKYTOYHOU ATTECTAIIUHU OBYUYAIOIIUXCHA IO JUCIUIIJIMHE

1. Onucanue GpoHJa OLIEHOYHBIX CPEACTB (IIACHOPT)

Ne kom-
Jj1eMeHT KOMIIe- DOC
neTeH- Pa3znen Tema
TEeHIIHH
1197071
OIIK-5 | cmocobnocTs Hic- | 1. Metposnioru- | 1.1. CpencTsa u3amepeHuii U ux DK3aMEeHAITMOHHBIH
p
MOJIB30BaTh OC- YecKHe OCHO- KJIACCU(UKAIUSL owmer
HOBHBIC IIPUEMBI | BET TeXHITYC- 1.2. I'CII. [IpuHIHMITEI TOCTPOE-
00paboTK! 1 CKHX M3Mepe- | HIA I'CIT
TIPEICTABIICHUS Hi 1.3. U3MmepurensHblii mpeodpa-
JKCIICPUMEHTAITb- 30BaTeNb U UX Kilaccuukanus
HBIX JAHHBIX >
o 2. U3mepenue 2.1. O6mume cBenenus 0o u3Me- OK3aMeHaIlMOHHBIA
TEMIIEpaTyphl | PCHHH TEMIICPATypbl oumer
2.2. CpenctBa U3BMEpEeHHS TEM-
[IK-1 | crmocobHOCTH BbI- MePaTypBhI.
ITOJIHATD JKCIIE- 3. Usmepenne | 3.1. OOmue cenenus 06 usme- DK3aMEeHAITMOHHBIH
PUMCEHTBI Ha ICU- | naprieHUd U PCeHUH DaBJICHUSA owmrer
CTBYIOINX 00b~ | yaspocry jap- | 3-2- CpecTa H3vepenns nasie-
eKTax I10 3aJaH- .
HBIM MeTOILEKaM JCHHM o
1 0GpabaTHIBATH 4. Usmepenune | 4.1. O0mue ceenenus o6 u3me- DK3aMEeHAITMOHHBIH
€HUHU KOJMYeCTBA U pacxoaa omrer
PE3YNBTATH C KOoJInuecTBaum | P p a
NPUMEHCHHUEM pacxona Beie- | BEHECTBA
4.2. Cpencra U3MepEHUs KOJIH-
COBPEMEHHBIX CTBa
S —— YeCTBA M PAacX0]ia BEIeCTBA
o 1. 151 B HUA N3MCE- K3aMEHAIlMOHHBIN
HEIX TEXHOIOTH 5. U3mepenune | 5.1. O6mue ceene 00 u3Mme Dk3a % aIuo
UJICT

U TCXHUYCCKUX

YPOBHS PECHUHN YPOBHHA

5.2. CpencrBa u3MepeHHsl ypoB-

CpeiCTB -
2. JK3aMeHaIlHOHHbIE BOMPOCHI
N Komnerenuun YK3AMEHAIIMOHHBIE Ne U HAHMEHOBA-
I /;1 BOITPOCHI HUe
Kon Omnpenesenne pasjaeJia
1 2 3 4 5

1 OIIK-5 | cnocobHOCTB HC-

MOJIL30BaTh OC-
HOBHBIC TIPUEMBI
00paboTK! 1
MIPEJICTaBICHUS
IKCIIEPUMEH-
TaJbHBIX JAHHBIX

1.1. CpeactBa nu3MepeHwuii 1 ux Kiaccudu-
Kalus

1.2. T'CII. punanwmrmst noctpoenus I'CIT

1.3. M3mepurenbHbIN Tpeodpa3oBaTeNb U UX
KJ1acCu(UKaHs

1.4. Knaccudukanys BBIXOAHBIX CUTHAJIOB.

1. Metrpoinoruue-
CKHE OCHOBBI TEX-
HUYECKUX U3Me-
peHui

2.1. Usmepenue temmepatypbl. Kiaccudu-
kanusga CU Temmepatypbl

2.2. TepMOMeTpBl paCIIMPEHHS: MKHUIKOCT-
HBIE, JUIATOMETpHYEecKHe, OuMeTainye-
CKHE.

2.3. MaHOMETpUYECKUE TEPMOMETPHI.

2.4. TepMOdIIEKTpUIECKHE TEPMOMETPBI:
YCTPOMCTBO, PUHIIUIT IEUCTBUS, TUTIBI.
2.5.TepmonipeoOpazoBaren COIPOTHUBJIE-
HUS: YCTPONCTBO, IPUHIUIN JEHCTBHSI, TUIIBL.
2.6.beckOHTaKTHBIE METOIBI U3MEPEHUS

2. U3mepenue
TeMIepaTypsl
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CITOCOOHOCTH
BEITIOTHSITH 9KC-
MEPUMEHTHI Ha
JIEUCTBYIOIIUX
o0BeKTax 1o 3a-
JTAHHBIM METOIH-
KaM B 00pabaThI-
BaTh PE3y/IbTATHI
C IPUMEHCHHEM
COBpPEMEHHBIX
nH()OPMAITHOH-
HBIX TEXHOJIOTHI
U TEXHUYECKUX
CpefcTB

2 [K-1

TEMIIEPATypBI: MHPOMETPHI, PaTUOMETPEI,
TETJIOBU30PBIL.

3.1.13mepenue nasiaeHus. Buapl usmepse-
MBIX JaBiieHrH. CHCTEMHBIC U BHECUCTEM-
HBIC SMHHIIBI U3MEPEHUSI TaBICHUS.

3.2. Knaccudukarus CU naBneHwus.

3.3. )KuakocTHbIE MAHOMETPBI.

3.4. JebopMaliiOHHbIC JATYMKH 1aBICHMS.
3.5. DiekTpUYecKre NTaTYNKK JTaBICHUS.
3.6. Manometpsl ¢ auddepeHInanbHO-
TpaHcHOpMaTOPHOH CHCTEMOIA.

3. U3mepenue
JABJICHUS U Pa3-
HOCTH JaBJICHUU

4.1. 3meperHne pacxona: pacxoIOMeEpHI Iie-
PEMEHHOTO TIepena/ia JaBIeHus.

4.2, Pacxomomepsl TOCTOSIHHOTO TIiepernaja
JTABJICHUS.

4.3. DNEKTPOMAarHUTHBIE PACXOIOMEPHI.

4.4, Y bTpa3ByKOBBIC PacX0IOMEPHI.

4.5. Pacxomomepst Kopuomnmuca.

4.6. BuxpeBble U BUXPEaKyCTUYECKHE pac-
XOJIOMEPBHI.

4.7. CKOpOCTHBIEC CUCTUUKH JIJIS JKUIKOCTEH
4.8. PoTtaroHHbIe CUETYHMKHY IS Ta30B

4. U3mepenue Ko-
JIMYECTBA U pac-
XOJla BELIeCTBa

5.1.M3mepenne yposHs. Kitaccudukanus
npruOOPOB sl UBMEPEHHSI YPOBHSI.

5.2. Bmyanbabie ypoBHeMepHl. [lommasko-
BbI€ YPOBHEMEPBL. ByilKOBBIE ypOBHEMEPHI
5.3. l'mapocratudyeckue ypoBHEMEPHI.

5.4. DnexTpuueckre ypoBHEMEPHI.
5.5.YnpTpa3ByKOBBIE YPOBHEMEPHI.

5. U3mepenue
YPOBHS

3. Onucanue nokasareseil 1 KpUTepHeB OLEHUBAHUS KOMIIeTeH Mt

MIPOBOAMTH U3MEPEHUS U 00pa-
0aThIBaTh IKCIIEPUMEHTAIbHBIE
JTAHHBIE

(TIK-1):

U3MEPSATH TEIUIOTEXHUYICCKHE
BEJIMYMHBI 1 00pabaThIBaTh pe-
3YJIBTATHI ¢ IPUMEHEHUEM CO-
BPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHI U TEXHUYECKHX
CpEJIICTB

Baanern
(OIIK-5):

Ilokazarenu Ouenka Kpurepun
3HaTB CTyneHT HOKEH BO BpeMs OTBETA ITOKA-
(OIIK-5): 3aTh 3HAHUS PUHIIUIIOB JCHCTBHSI,
npuéMBbI U METOJIbl 00pabOTKH U ycrpoiictea CU 11151 u3sMepeHus Tero-
IIPEJICTaBICHUS SKCIIEPUMEH- TEXHUYECKUX BEJINYMH, METPOJIOTHYE-
TaJbHBIX JAHHBIX ckux xapakrepuctuk CU, 3HaHMs OCHOB-
(TIK-1): HBIX TEPMUHOB, UCITOJIb3yEMBIX B Hay4-
IIPUHLIMIIBI I€HCTBUS, YCTPOU- HO-TEXHUUYECKOH JINTEpaType Mo U3MEpH-
CTBO U3MEPUTENIbHOM anmapary- TEIbHON TEXHUKE, a TAKXKE MPUEMBI U
PBI TEIUIOTEXHUYECKUX BEJTMYMH METOIbl 00pabOTKHU U MPECTAaBICHUS
Ymernb SKCIEPUMEHTAIBHBIX TaHHBIX. CTyIEHT
(OIIK-5): JOJKEH UMETh HaBBIKH BJIAJICHUS. OC-

OTJIMYHO

HOBHBIMH METOJJAMH U3MEPEHUH 1 00pa-
OOTKH pe3yabTaToOB U3MEPEHHH, OCHOB-
HBIMH ITIpueMaMH 00pabOTKH U MPeICTaB-
JICHUS DKCTIEPUMEHTANIbHBIX IaHHBIX, a
TaKk)ke MOHWMAaHUsI MaTepraia 1 Crocoo-
HOCTH BBICKa3bIBaHHsI MbICIIEH HA HAay4-
HO-TEXHUYECKOM si3bIke. CTYIeHT BO
BpeMsl OTBETA JIOJKEH MPOAEMOHCTPHPO-
BaTh YMEHHS U3MEPSTh TEINIOTEXHUYE-
CKHME BEJTMYMHBI U 00pabaThIBaTh HKCIIE-
PUMEHTAJIbHBIE JAHHbIE C IPUMEHEHHEM
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHO-
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HaBBIKAMU HCIIOJIb30BAaHUS OC- JOTUH ¥ TEXHUYECKHX CPEJICTB
HOBHBIX IIPUEMOB 00paOOTKU U

MpeacTaBICHUA DKCIICPUMECH- XopouIo OTBeT COAEpKUT HETOYHOCTH. Jlomo-

TaIbHBIX JaHHBIX HHUTEJIbHBIC BOMPOCHI TPEOYIOTCS, HO

(TIK-1): CTYJIEHT C HUMU CIIPABJISICTCS OTIIMYHO.

OCHOBHBIMH MCTOZTaMH M3MC- yaoBiaerBopu- | OTBeTUI TOIBKO Ha OJHUH BOINPOC, OO

peHuii 1 00paboTKH pe3yiibTa- TeJIbHO ciabo otBeTHS Ha 00a Bompoca. Ha jo-

TOB MIOJTHUTEJIbHBIC BOMPOCHI OTBEUACT He-
YBEPEHHO.

Ha o6a Bompoca CcTyaeHT OoTBeuYaeT He-
yoenutensHo. Ha pononHuTENBHBIC BO-
MPOCHI MIPENO/IaBaTelis TAKKE HE MOXKET
OTBETHUTb.

HEYAOBJIECTBOPU-
TEJIBbHO

4. MeToau4yecKkue MaTepHaJibl, ONpeaesiiOlie NMPoUeAypPhl OLEHUBAHUS 3HAHUI,
YMeHHUii, HABBIKOB H OMNBITA [1eITeJILHOCTH

Jucuunnmna «TexHuueckue n3MepeHus» HalpaBlieHa Ha O3HAKOMJIEHUE C METOJJaMU U CO-
BPEMEHHBIMU CPEACTBAMHM HM3MEPEHUH TEIJIOTEXHUUYECKUX BEJIMYMH, UX YCTPOWCTBOM M IPHUHIIU-
MIOM JIEHCTBUS, a TaKkKe ¢ 00pabOTKOI SKCIIepUMEHTAIBHBIX JaHHBIX, HA (popMHUpOBaHUE 3HAHHUHA U
YMEHMH, He0OOXOIUMBIX IpU paboTe ¢ U3MEPUTENILHOM anmnaparypoi.

N3yueHnne quCUUIIMHBI IPEAyCMAaTPUBAET:

— JIEKLUH,

— nabopaTtopHbIe pabOTHI,

— KOHTPOJIBHYIO paldoTYy,

— CaMOCTOSATENIbHYIO padoTy,

— DJK3aMeH.

B xozne ocBoenus pasgena «MeTponornueckue OCHOBbI TEXHUYECKMX U3MEPEHUN» CTYyEH-
THI JOJKHBI O3HAKOMUTBHCS C KJaccu(ukanue cpeacTB usMepeHui, ['ocy1apcTBeHHONW CHCTEMOM
IPOMBIIIJICHHBIX MPUOOPOB U CPEACTB aBTOMATHU3allMHU, MPUHLUIAMU €€ MOCTPOCHHUS, a TaKXKe C
TUIIAMU U3MEPUTEBHBIX peoOpa3oBaTesiell U BUIaMU BbIXOJAHBIX CUTHAJIOB.

B xone ocBoeHus paszznenos «M3mepeHne temneparypel», «M3mMepeHne qaBleHus U pa3Ho-
CTHU JaBlIeHUI», «3MepeHne ypoBHA», «3MepeHne KOIMYECTBAa U PACXOAA BEIIECTBA» CTYIEHTHI
JIOJKHBI TTOJTYYUTh HaBBIKM MU3MEPEHHUS TEIUIOTEXHUUECKUX BEJIMYMH, 00paOOTKU SKCIIEPUMEHTAIb-
HBIX JAaHHBIX, 3HaThb OCHOBHBIE MPUHLUIIBI IOCTPOEHUSI U OCOOEHHOCTH U3MEPUTENbHON TEXHUKU
TEIUIOTEXHUYECKUX BEJINYMH.

B nponecce npoBeneHus 1adopaTOpHBIX pabOT ¥ MPAKTUUECKUX 3aHATUN MPOUCXOIUT dop-
MHUpPOBaHHE MMPAKTUYECKUX HABBIKOB pabOThI C U3MEPUTENHHON TEXHUKOM, C MPOBEICHHEM U3MEpH-
TEJbHBIX OINEpaIHii, orpeeIeHueM METPOJIOTUYECKUX XapaKTEPUCTUK MPUMEHSIEMON N3MEpUTEIb-
HOU ammapatypsl, GOpMUPOBAHHE YMEHHUI U HABBIKOB MPOBEACHUS PAaCUeTOB U 00pabOTKHU pe3yilb-
TaTOB M3MEPEHUH, a TAK)KE 3aKpeIyIeHUEe 3HAHUI, MMOJYYEHHBIX Ha JIEKIUSIX U MPU CaMOCTOSATENb-
HOU pabore.

Kontponbras paboTa HampaBieHa Ha (OpMUPOBAHUE 3HAHUN U YMEHUN, HEOOXOIUMBIX JIJIS
NpOBENEHUS U3MEpPEHUH M BbIOOpa TpeOyeMbIX CpPEICTB M3MEpPEHMi, a Takxke MojydeHue Ooiee
IyOOKHMX 3HAHUN MO JUCHMIUIMHE M MPUOOpPETeHHE HABBIKOB CAMOCTOSTEIBHOTO M3Y4YEHHS OT-
JENBHBIX Pa3ZeNIoB Kypca IO JIUTEPAaTypHbIM HCTOUHUKAM.

[IpoBenenue sx3aMeHa HaNpaBJIEHO Ha BBIABIEHWE 3HAHUU CTYJEHTOB 10 M3y4aeMoOl auc-
nuiuinHe. OCHOBHBIE IIOKA3aTENN, KPUTEPUH OLIEHUBAHUS YPOBHS OCBOECHHUS KOMIIETEHIINH, a TAaKKe
BOIPOCHI K SK3aMEHY IIPUBE/ICHBI B IPUIIOKEHHUH 1.

Pabora ¢ nuTepaTypoil sBISETCA BaKHEHIINM 3JI€MEHTOM B MOJIYY€HUH 3HAHUM MO AMCLIU-
muHe. [Ipexae Bcero, HE0OOX0AUMO BOCIIOIB30BATHCS CIIMCKOM PEKOMEHAYEMOM 10 JaHHOM JHC-
LUIUIMHE JTUTEPATypol. [ononHuTenbHbIE CBEAEHUS IO U3yYaEMbIM TEMaM MOKHO HalTH B IIEPHO-
nryeckoit meuatu u MHTEepHETE.
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Ipuaoxenne 2

AHHOTAIIUA
padoueil nporpaMMsbl JUCHUNIMHBI
TexHu4eckue u3mepeHust

1. Hesab n 321244 TUCHHUIJIMHBI

Lenbto u3ydyeHHs] TUCIUILIMHBI BIsIETCS 00ydeHUe Hanbojee pacnpoCTpaHEHHBIM CXeMaM H3-
MEPEHHUS TEIUIOTEXHUYECKUX BEIWYHH, MOJTOTOBKE U MPOBEACHUIO U3MEpEeHHiA, 00paboTke uX pe-
3yJIbTaTOB C IPUMEHEHHEM COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUN U TEXHUYECKUX CPEJICTB.

3agaueil n3ydyeHus: TUCLMILUIMHBI ABJSETCA NpUoOpeTeHre HaBbIKOB U YMEHHUM MCIIOJIb30BaHUS
CYIIECTBYIOIIUX CPEICTB U3MEPEHUS TEIJIOTEXHUYECKUX BEIIMYMH, IPOBEACHUS U3MEPEHU u 00-
paboTKe UX pe3ysabTaToB.

2. CTpyKTypa IHCHHUIIHHBI

2.1 PacrmipeneneHue TpyIOEMKOCTH IO OT/ACIBHBIM BHJIAM yYeOHBIX 3aHSTHH, BKIIOYAs CaMOCTOSI-
TeNbHYIO pabory: neknuu — 36 yacos, JrabopaTopHbie paboThl — 18 wacoB, camocTosTeIbHAsS
pabota crynentoB — 90 yacos.

OO01mast TpyA0eMKOCTh JUCIUILIHHBI cocTaBisier 180 wacoB, 5 3a4eTHBIX eTUHUIL

2.2 OCHOBHBIE Pa3JeNbl TUCIHUILIHHBIL:

1. MeTtposnorudeckne OCHOBBI TEXHUYECKUX H3MEPEHUH.
2. H3mepeHue Temmeparypbl

3. W3mepenue naBieHus U pa3HOCTH JaBJICHUI

4. V3mepeHne KOJIMYECTBA U Pacxo/ia BEIIECTBA

5. U3mepeHue ypoBHS

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (lepeyeHb KOMIeTeH M)
[Tpouecc u3yueHus: AMCUUILIMHBI HAaNpaBiieH Ha (pOpMHpPOBaHHE KOMITETEHIU !
OIIK-5- cnocoOHOCTh MCIOIB30BaTh OCHOBHBIE IPUEMBI 00PAaOOTKU U MPEACTaBIECHUS KC-
NEPUMECHTAJIbHBIX JaHHBIX
ITK-1 - criocoOHOCTH BBIMOJIHATH 3KCIIEPUMEHTHI Ha JEMCTBYIOIUX 00BEKTaX MO 3a/laHHBIM
METOAUKaAM U O6pa6aTI>IBaTI) PE3YIbTATEI C TPUMCHCHUCM COBPEMCHHBIX I/IH(bOpMaIII/IOHHBIX TEX-
HOJIOTUI ¥ TEXHUYECKUX CPEICTB

4. Bua NpoMe:KyTOYHOI aTTeCcTallMu: SK3aMeH
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IIpunoxenue 4

OOHJA OMEHOYHBIX CPEACTB JJIAA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanue ¢oHIa OLIEHOYHBIX CPeACTB (IIACMOPT)

Ne
KOMIIe- JNeMEHT Paznen Tema DPOC
KOMIIETEHLM U
TeHUNH
OIIK-5 | cnocoOHOCTB 1. Metponoruue- 1.1. CpenctBa u3mepenwuii u | Bompoch! st code-
HCIIOJTE30BATh CKHE€ OCHOBBI T€X- | MX KiIacCcH(UKaIus ceZ0BaHuUs
OCHOBHBIE IpU- | HUUeckux uamepe- | 1.2. I'CIL. IlpuHnuns! no-
eMbl 00paboTKu | HUH ctpoenus ['CIT
U TIpeJICTaBIIe- 1.3. U3MepuTenbHBIN TTPeoo-
HUS DKCTIepH- pa3oBaTenh U UX KiI1acCudpu-
MEHTAaJIbHBIX Kanus
TAHHBIX
2. N3mepenne tem- | 2.1. OOmue cBeaeHus 00 OrueTs! o JIP
nepaTypel M3MEpPEHUH TEMIIEPaTyPhI
2.2. CpencrBa u3MepeHus
IK-1 CIIOCOOHOCTD TEMIEPELYPAL

BBINIOJIHATE 3KC-
TIEPUMEHTHI Ha
JEHUCTBYIOLIUX
00BEKTAX IO
3aJJaHHBIM Me€-
TOOUKAM U 00-
pabatbIBaTh pe-
3YJBTATHI C
MIPUMEHEHUEM
COBPEMEHHBIX
WHPOPMAIINOH-
HBIX TEXHOJIO-
THi 1 TeXHUYe-
CKHUX CPEJICTB

3. Usmepenne nas-
JICHUS U Pa3HOCTH
JIaBJICHUI

3.1. O61ue cBenenus oo
I/ISMGI)CHI/II/I JaBJICHUA
3.2. CpenctBa u3MepeHus
aBIICHUS

OtueTtsl o JIP

4. Uzmepenue Ko-
JUYECTBA U Pacxo-
Jla BeIllecTBa

4.1. Obume cBeneHus 00
U3MEpPEeHHUH KOJIMYEeCTBa U
pacxoja BellecTsa

4.2. Cpenctsa U3MepeHust
KOJIMYECTBA U pacxojia Be-
IIeCTBA

Bompocsr mitst cobe-
CeJl0BaHMs

5. U3mepenne
YPOBHS

5.1. O6wmwue cBenenus oo
HU3MEPEHUH YPOBHS

5.2. CpencrBa u3MepeHus
YPOBHS

Bompocsr mitst cobe-
CEIOBaHUS

~NO Ol b WK —

Bompocsr amist cobecemoBanus

. CpencrBa n3aMepeHuil U UX KiaccuuKaus
. I'CII. Hpuranumnst noctpoenus I'CII

. U3meputenbHblil mpeoOpa3oBaTesb U UX KIacCH(PHUKALIUL

. Obuue cBeneHust 00 UI3MEPEHNH KOJIMYECTBA M PACX0/1a BEILIECTBA
. CpencrBa n3aMepeHus KOJIMYECTBa U pacxo/ia BellecTBa

. Oburre cBeneHust 00 KI3MEPEHUN YPOBHSI

. CpencTBa u3MepeHus ypoBHs

2. Onucanue nokasareseil 1 KpUTepHeB OLEHUBAHUS KOMIIeTeH Mt

HBIX
(TIK-1):

MIPUHIIUIBI IEUCTBUS, YCTPOHCTBO U3-
MEPUTENBHOU aIIaparypbl TEIUIOTEX-

Ilokazarenu Onenka Kpurepun
3HaTh Bo Bpems 3amuTel paboT CTyIOEHT
(OIIK-5): OTBETUJI HA TOCTABJEHHBIE TPEINO/Ia-
NPUEMBL M METOJIBI 06pabOTKH 1 Mpe/i- BaTelleM BONPOCHI, MOKAa3aB 3HAHMSL
CTaBJICHUS DKCIIEPUMEHTAIBHBIX JaH- 329TEHO TPUHIMIOB  eACTBAS, YCTPOHCTBA

CU nna u3MepeHHs] TeIIOTeXHUYe-
CKUX BEJIMYUH, METPOJOTMYECKUX
xapaktepuctuk CH, 3HaHUS OCHOB-
HBIX TEPMHMHOB, HCIONB3YEMBIX B
Hay4YHO-TEXHUUYECKOH JINTepaType IO
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HUYECKUX BEITUYHH

Ymers

(OIIK-5):

MIPOBOAMTH U3MEPEHUS 1 00padaThIBaTh
9KCIIEPUMEHTANIbHBIEC JaHHbIE

(TIK-1):

U3MEPSATH TEINIOTEXHUUECKHE BETUUH-
HBI 1 00pabaThIBaTh PE3YJIBLTATHI C
MPUMEHEHUEM COBPEMEHHBIX UHOP-
MAI[MOHHBIX TEXHOJIOTHI U TEXHUYe-
CKHX CpE/ICTB

Baagern

OIIK-5):

HABBIKAMU HCIIOIH30BAHUSI OCHOBHBIX
pUEeMOB 00paObOTKHU M TPEICTABIICHUS
IKCIIEPUMEHTAITBHBIX JTAHHBIX

(TIK-1):

OCHOBHBIMH METOJIaMU U3MEPEHUH U
00paboTKH pe3yabTaToB

N3MEPHUTENIFHON TEXHHUKE, a TaKkKe
npuéMbl U MeToAbl 00paboTku H
MPE/ICTaBICHUST SKCHEPHUMEHTAIBHBIX
JIAHHBIX;

MOKa3aB HAaBBIKM BIAJCHUS: OCHOB-
HBIMH METOJaMH M3MEpeHuil u obpa-
OOTKH pe3yIbTaToB M3MEPEHUH, Oc-
HOBHBIMH [pHeMamMu o00paboTku
MPECTaBICHUS] IKCTIEPUMEHTAIBHBIX
JTAHHBIX;

JIEMOHCTPHPYSI YMEHHUS: HM3MEpATh
TETJIOTEXHUYECKUE BEIMYMHBI U 00-
pabatbIBaTh IKCTIEPUMEHTAIbHBIC
JaHHBIE C TPHIMEHEHHEM COBPEMEH-
HBIX WH(OPMAIMOHHBIX TEXHOJOTHH
U TEXHUYECKHX CPECTB

HE3a4YTCHO

Bo Bpems 3ammThl paboT CTyJeHT HE
CMOT JaTh OTBETHI Ha IOCTAaBJICHHBIC
npernojaBaresieM Bonpocsl. JIn6o ot-
YeT 1Mo J1abopaTOpHBIM padOTaM BEI-
3bIBaCT HAPCKAHUSL.
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[TporpaMma cocTaBiieHa B COOTBETCTBHH C (eIepaATbHBIM TOCYIapCTBEHHBIM 00pa30BaTENIb-
HBIM CTaHJapTOM BBICIIEr0 0O0pa30BaHUs IO HampasieHU0 noarotoBku 27.03.04 «YmpasneHnue B
TEXHUYECKUX cucteMax» oT 20 oktsaopst 2015 r. Nel171

A5 HaOopa 2014 roaa: u yuebusm mmanom @I'BOY BO «bpl'Y» ans 3aounoii popmbl 00ydeHus
ot 03.07.2018 Ne 413 (nmepeyTBepkAEH B HOBOM PEIAKIIHH)

st Haoopa 2015 roaa: u yueoubm wianom @I'BOY BO «bpl'Y» st ounoit hopmbl 00yueHus OT
04.12.2015 Ne 768, 3a0unoii popmbl o0yueHust ot 04.12.2015 Ne 768

s Hadopa 2016 roaa: u yuedbusim mwianom ®I'BOY BO «bpl'Y» s ounoit popmbl 00ydeHus ot
06.06.2016 Ne 429, 3aounoit popmer 00yueHust ot 06.06.2016 Ne 429, mst 3a0unoit popmel (ycKo-
pennoro o0yuenusi) ot 06.06.2016 Ne 429

IIporpammy cocraBui:

T.B. Temrenenckas, ct. npenoaaBatenb kadeapsr YTC

Pabouas mporpamma paccMoTpeHa U yTBepxKAeHa Ha 3acefanuu kadpeapsl YTC

OT « » 2018 r., mpoTokos Ne

3asenytomuii kapeapoit YTC Hrnarses 1.B.
COT'JTACOBAHO:

3aBenytomiuii Beimyckaromieit kageapoit YTC Urnarses 1.B.
Jupextop OubnmuoTexu Cotnuk T.®D.

Pabouas mporpamma ogo0peHa MeToIn4eckoil koMuccuei gakynprera JuA

OT « » 2018 r., mpoTtokomn Ne

[Ipencenarens MeToarYeCKOW KOMUCCUH (aKyabTeTa DUA VaesnoB A. /.
COT'JTACOBAHO:

Hauvanbauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS Hexesen I'.I1.

Perucrparmonnsbiii Ne
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