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Heab u 327241 KypcoBOro NpOeKTHPOBAHUS

KypcoBoii mnpoeKT BBINONHIETCS C€ LEIbI0 3aKpPEIUIEHUS U pPa3BUTHUS
TEOPETUYECKUX 3HAHUW MO OCHOBHBIM pa3jiesiaM y4yeOHOW JUCUUIUIMHBI TyTEM HX
MPAKTUYECKOTO TNPUMEHEHHUS HJis pacueTra M MPOEKTUPOBAHUS KOHKPETHOTO
CpeACTBa U3MEPEHUN (aTYMKa, U3MEPUTEIILHOTO Mprdopa), a TAKKe MOATOTOBKA K
BBINIOJIHEHUIO KYPCOBBIX MPOEKTOB MO MOCIEIYIOIMIUM YYeOHbIM JMCLMIUIMHAM U
BBIYCKHOM KBanu(uKalMOHHOM paboTel. Bo Bpems paboOThl HaJl KypCOBBIM
OPOEKTOM CTYJAEHT JOJDKEH CaMOCTOSITeNIbHO TPUHUMATh U OOOCHOBBIBATH
TEXHUYECKHUE PEIICHUs, TBOPUECKU pellaTh MOCTABICHHbIE KOHKPETHBIEC 3aayH,
UCIIOJIb30BaTh M AHAJU3UPOBATH COOTBETCTBYIOIIYIO CIPABOYHYI0 M HAy4HO-

TEXHUYECKYIO JINTEPATYPY.

TemaTuka 3aJaHUN HA KYPCOBOM MPOEKT

Bce 3amanus Ha KypcoOBOM MPOEKT SBISIIOTCS WHIWBUAYAJIbHBIMH U
COTJIaCOBBIBAIOTCSl C MHTEpPECaMU M CIIOCOOHOCTSIMU CTYNIEHTOB. B kauecTBe Tem
KYpPCOBBIX IPOEKTOB, KakK IPABUJIO, MPEIIAraroTCsi TEMBbI, CBA3aHHBIE C
IIPOCKTUPOBAHUEM M PACUECTOM OTACIBHBIX BHUJOB JAaTYMKOB, W3MEPUTEIIBHBIX
npeoOpaszoBaTeneil 1 mpudopoB.

B mpouecce paboThl HaI KypCOBBIM IMPOEKTOM CTYACHT HCIOJIB3YET Kak
3HAHMSI, TTOJYYCHHBIEC TI0 00IIEeTPOPECCUOHATFHBIM TUCIUIITNHAMY, TaK ¥ 3HAHUS
10 OCHOBHBIM pasfejiaM CIELUUAIBHBIX KypPCOB, TaKUX, Kak «MeToapl U CpeacTB

U3MEpEeHUN», «MeTposorus».

Conep:xanne KypcoBoro npoeKra
B cocrtaB KypcoBOro npoekra BXOJIUT MOSICHUTENIbHAS 3aMKucka 00beMoM 25
- 30 crpanur ¢opmara A4 u rpadudeckas dactb. [Ipm HEOOXOIUMOCTH MPOEKT
MOXET Co/iepKaTh (aiii ¢ pacueTamu, BBIIOJIHEHHBIMU HA KOMITBIOTEPE.
[losicHuTeNnbHAS 3aMUCKA TOHKHA COIEPKATh CIEAYIOLIUE Pa3/IeIbl:
- TUTYJIBHBIN JIUCT;
- 3aJlJaHM€ HA MPOEKTUPOBAHMUE;

- CoJIepIKaHue;



- BBEJICHUE;

- TEOPETUYECKAS YaCTh;

- BBIOOp THNA M TapamMeTpoB MEPBUYHOIO HM3MEPUTEIBHOIO MpeoOpa3zoBaTess
(matuuka);

- OMKMCAHUE KOHCTPYKIUH MTPOEKTUPYEMOTO CPEACTBA U3MEPEHNUN;

- pacueTHas 4acThb;

- BBIBOJIbI;

- CIIMCOK MCIIOJIb30BAHHBIX HICTOYHUKOB.

[TosicHuTenbHas 3amucKa AOJDKHA MOKa3aTh YMEHHE CTYAEHTa JOTUYHO U
apryMeHTUpOBAaHO  MW3Jararb  marepuai, a ee  o}opMmiIeHHE  JIOJKHO
cootBeTcTBOBaTh TpeOoBanusiM ECKJ/I. Ilpu Hanucanuu 3amucku CTYJICHT 00s3aH
JaBaTh CCHUIKM Ha aBTOpa W UCTOYHHUK, OTKYyJa OH 3aMMCTBYET MaTepuayl WU
OT/CJbHBIE PpE3ylbTaThl. B TEKCTE€ MOSCHUTEIBHOW 3alMCKU HEJONMYCTUMBIMU
ABISIIOTCS opdorpaduueckiue U CUHTAKCUYECKHE OIMMOKH M OMHMCKU, HEOPEKHOE
oopMIIeHHE PUCYHKOB, TaOJIHII, CXEM.

B nosicHuTenbHON 3amucke JOJKEH OBITh COOJIOJIEH MOPSIOK CleOBaHUS
NEPEUYNCICHHBIX BBIIIE CTPYKTYPHBIX 4YacTe€d M YKa3aHO HMX HaUMEHOBAaHHE.
Kaxnas cTpykTypHas 4acTb HAUMHAETCS C HOBOTO JIUCTA. Pa3/ienbl TOMKHbBI UMETh
MOPSAIKOBYI0O HYMEpalHUI0 B MpPEJesiaXx BCE OCHOBHOM YAaCTH TMOSCHHUTEIbHOMU
3aIUCKH.

3arojoBKH pa3feioB MOSICHUTEIbHOW 3alUCKU MHUIIYT MOPONHCHBIMU
OyKBaMU CUMMETPUYHO TPAaHUIIaM TEKCTa, HAIPUMED:

3AJJAHUE HA ITPOEKTMPOBAHUE
COIEPXAHUE
BBEJIEHUE

Kaxnpii pasgen coCTOUT M3 CTPYKTYPHBIX 3JEMEHTOB: NYHKTOB H
MOAMYHKTOB. KaXmplii CTPYKTYpHBIM dJEMEHT OO0O03HA4YaeTcsi HOMEPOM U
cHa0XxaeTcs 3aroJIoBKOM (ITyHKTHI - B IIpe/iesiax pa3jielia, MOAMYyHKTHI - B Ipeiesiax
MyHKTa). B KOHIIE HOMEpPOB CTaBUTCA TOYKA, B KOHIIE 3aroJOBKOB TOYKa HE

CTaBHUTCA:



PaccrositHue Mexay 3arojloBKOM M TEKCTOM, a TakXe MEXKIy 3arojlOBKOM
paszena u nojapasiesna J0JKHO ObITh paBHO 10 Mm. TekcT mpenblayniero paszaena
OTJIENSETCS OT 3aroJOBKa MOCIEAYIOIIEr0 paccTossHUEM 15 MM.

[TosicHuTeNnbHAs 3aMKrcKa BBITIOJHSIETCS Ha JUcTax Oenoil Oymaru ¢gopmarta
A4 (pa3zmep 210x297 mM), TEKCT B paMKe, C OCTaBJICHUEM IIOJEH: JIEBOro M
BepxHEro He MmeHee 20 MM, IPaBOro U HUKHETO HE MEHee 15 MM.

Pucynku u Tabmuubl HYMEpYIOTCS CKBO3HOM HyMmepalueil mo Bcei
NOSICHUTENbHOM 3anucke. CchbulKa Ha HUX MO0 TEKCTY 00s13aTebHa.

[lopaKOBBI HOMEp CTpaHUIbl MPOCTABISAETCS B MPABOM HUXKHEM YTy

JINCTA, HA TUTYJIbHOM JINCTC HOMCP HC IIPOCTABIIACTCA.

TuryabHbIN JUCT
IIepBbIM JUCTOM TNOSICHUTEIBHOW 3alMCKU SIBJISICTCS TUTYJIBHBIA JIKCT,
odopmiieHne KOTOPOT0 BBITIOJIHSIOT COOTBETCTBEHHO TpeOOBaHUAM,

ycTaHOBJIeHHbIM B JII'TY.

3anaHue HA MPOEKTHPOBAHUE

3ajmaHue Ha KypCcOBOE€ NMPOEKTHUPOBAHUE BBIJAET IMPENOJABATENb BO BpEMS
YCTAHOBOYHOW JICKIIMM WA KOHCyJbTauuu. [Ipu Beigaue 3agaHusi Ha KypCOBOU
NpOEKT TMpernojaasaresb (HopMymupyer TeMmy paloThl, HUCXOJIHBIC JaHHEIE,
peKkoMeHyeT HeoOXxonaumyro jutepatypy. [lpu HeoOXommmocTu mpernojiaBaTeib
JIETATU3UPYET COJCpPKAHUE TMOSCHUTEIHHOM 3allMCKU M yCTaHABIMBAECT Tpaduk
BBITIOJIHEHUS MPOEKTa C YKa3aHUEM BPEMEHU HA BBINOJHEHHWE OCHOBHBIX 3TAllOB
pabotel. [locne BBIMOTHEHUS KypCOBOM TPOEKT, MOAMHCAHHBIA CTYICHTOM,
coaeTcs Ha MpOBepKy nmpenojaBarento. Eciau  pabota  ymoBieTBOpsieT
NpEeAbSABIAEMbIM TpPEOOBAaHUSIM, CTYAEHT JIOMYCKAEeTCsl B 3alllUTe KYpCOBOTO

MPOEKTA.

IIpumepsl 3a7aHNil HA KYPCOBOE MPOEKTUPOBaHME
1. CopoeKkTupoBaTh U paccuUTaTh MapaMeTPbl EMKOCTHOTO U3MEPUTEIBHOTO

HpeO6paBOBaTCH$I, NpcaAHa3sHA4YCHHOro JJsd MH3MCPCHHA TOJIOMWMHBI JICHTBI U3



JTUAJIEKTPUYECKOr0 Matepuana ¢ €1=2,5. M3meputenbHbii mpeoOpa3zoBaTeib
COCTOWT M3 JIBYX HENOJBHWKHBIX IIJIACTUH C IUIOMAABI0 nepekpreiths F=250 cm2 ,
MEXAY KOTOPBIMHU MEPEMEIAETCS JIEHTA TOJIUHON 01=2 MM. PaccTosiHue Mexy
mwiactuHaMu 0=4 MMm. Yactora nurtaromero HampsokeHus f =55 MI'u. Bennuuna
dn u3MeHnserca B auanazone ot 0 1o 2 mm ¢ marom 0,2 M. [loctpouts rpaduku
3aBUCHMOCTH €MKOCTH, YYBCTBUTEIBHOCTH M JJIEKTPUYECKOTO CONPOTHUBICHUS
M3MEPUTETBLHOTO IPeoOpa3oBaTesist OT BEIUYHHBI O.

2. CropoektupoBaTb W  pacCUUTaTh  IapaMeTpbl  PE3UCTUBHOIO
U3MEpUTENIBHOTO  MpeoOpas3oBaTesis  JIMHEWHOTO  MEpeMelleHHs.  3aJlaHbl:
HampspkeHne uctouHuka nuranus Un=120 B, mnomHoe 2ieKkTpuyecKoe
conpoTuBieHue mpeodpaszoBarenass RO=1000 Om, makcuMmanbHOE MepeMelIeHue
nBuxka LmM=50 MM, TIIOTHOCTH TOKA B MPOBOJIE j=2 A/MM2, MaTepuas NpOBOJIHHUKA
— KOHCTaHTaH, YyJAeJIbHOE JJeKTpuueckoe comnpoTtusieHue p=0,48 Om*MMm2/m,
conpotuBiieHre Harpy3ku peoctata RH = 800 Owm, mupuHa kapkaca bk = 4 M,
BBIXOJTHOE HampsDKEHHWe Ha Harpyske c¢ maroM 5 B, mapamerp m = R/RH
m3mensercsa oT 0 1o 1 ¢ marom 0,1.

[locTtpouts rpadukd 3aBUCUMOCTH  HANpsDKEHUST HAa  HArpy3ke U
OTHOCHUTEJIbHOM MOTPEIIHOCTH HETMHEUHOCTH OT MapaMeTpa m.

3. CHopoekTupoBaTh M pacCuMTaTh MApPaMETPbl LMUIMHAPHUYECKOTO
MBE30JIEKTPUUECKOT0 H3MEPHUTENBHOTO MpeoOpazoBaTes

3amanHbl: Mbe303IeKTpudeckuii Moayinb d=4,65-10-11 Kin/H; mexanudeckas
cuna F=12 H; wgactora =12 xI'11; mukinudeckas gactora o1=4 pan/c; ®2=8 pan/c;
®3=12 pan/c; ®4=16 pan/c; ®5=20 pan/c; panuyc kpuctamia, r1=5 Mm; r2=6 Mm;
3=7 MM; r4=8 MM; r5=9 mm; BeicoTa kpuctamia h=1,06-102 m; BeixogHOE
conpotuBiieHne ycwiuteass R=100-109 Owm; BxogHass EMKOCTh YCHIMTENS
C1=2510° ®; xoopduuuent ycunenus K=12; amdnexrpudeckas MOCTOSHHAS
€0=8,85-1012, Paccunurats Makcumanbuyo JJIC naTuuka; OmpeaenuTh MOIYIb
YyBCTBUTEIIBHOCTH;  ONPEAECIUTh MAKCHUMAJIBbHOE  BBIXOAHOE  HaIPSKEHUS

YCHUIIUTCIIA.

BBenenue



Bo BBeneHMM NPUBOAUTCSA KpaTKass XapaKTEPUCTHKA MPOEKTHPYEMOIO
CpElCTBAa U3MEPEHHMsI, 00JIaCTh €ro MPUMEHEHHUsI, OOOCHOBBIBAETCS aKTyaJbHOCTh
BBINIOJIHEHUS KypCOBOTro npoekta. O0beM BBEJICHUS COCTABISIET 2-3 CTPaHMIIBI.

Teopernyeckas 4acThb

B Tteopernueckoid  yacTM  NPUBOJUTCS  AHATUTUYECKUH  0030p
CYILIECTBYIOLIMX AHAJIOTOB OOBEKTa MPOEKTUPOBAHUS, U3JIOKEHUE MPUHIUIIOB UX
JENCTBUS, TIOTPEIIHOCTEHN, CXeM BKIIIOUEHHUSI, 00JIaCTH PUMEHEHHs, 000OCHOBaHUE
BBIOPAHHOT'O THIIA M3MEPUTEIILHOTO MpeoOpa3oBarels (AaTyuka) Ui U3MEPEHHUSI
3a/laHHON (PM3HYECKOW BEJIMYMHBI, OMUCHIBACTCS (PU3UUECKUN MPUHIIUN JIeHCTBUS
BBIOPAHHOTO JaTyuKa, paboTa M3MEPUTEIHLHOrO MpubOopa, MOPAIOK pacuera HX
napaMeTpoB, OIIEHKAa BO3HMKAIOIIMX MOTpelmIHOCTER. Pa3gen moimkeH conepkarhb
HEOOXOMMBbIE CXeMbl, rpaduku, pacyeTHble (Gopmynbl. OObeM TeopeTHUECKOM

HaCTHu OO0JI?KEH COCTAaBJISAATh HE MCHEC 10-15 CTpaHMUII.

Boi0op THIIa 1 TAapaMeTPOB NEPBUYHOI0 H3MEPHUTEIHHOIO
npeodpazoBareisi WM N3MEPUTEIBHOTO Mpudopa

Breibop wu3meputenbHOro mnpeobOpasoBaTens (HaTyuka) IS U3MEpEHUs
3alaHHON  (U3MYECKOW BEJMYMHBI JIOJKEH OCYIIECTBISITBCS C  y4E€TOM
METPOJIOTHYECKUX M TEXHOJIOTUYECKUX (PaKTOPOB, HAIPUMED:
- ToTycKaemasi IOTPEeIIHOCTb;
- IpEJIeNIbl U3MEPEHUSI TIEPBUYHOTO U3MEPUTEIHLHOTO MpeoOpa3oBaTesi, B KOTOPhIX
rapaHTUpOBaHa HEOOXOAUMasi TOUHOCTh U3MEPEHNUS;
- UHEPLIUOHHOCTh MEPBUYHOTO HU3MEPUTEIBHOTO npeobpazoBaTes,
XapakTepuzyemasi IOCTOSIHHON BPEMEHH;
- BJIUSIHUE Ha pab0Ty NEPBUYHOTO U3MEPUTENIBHOIO MpeoOpa3zoBarelia napaMeTpoB
KOHTPOJIMPYEMOW M OKpYXKalollleil cpen (TemMrepaTypbl, JaBIEHUS, BIAXKHOCTH), a
TaK)K€  HaJIM4Me B  MECTE€ YCTAHOBKM  MEPBHUYHOTO  U3MEPHUTEIBHOTO
mpeoOpa3oBaTeNsl HEAOMYCTUMBIX Il ero (yHKIIMOHHUPOBAHUS MArHUTHBIX U
AIEKTPUUYECKUX MOJIeH, BUOpALMNA U IPYTUX BHEIIHUX BIUSIOMINX (PAKTOPOB,;
- paccTOsIHME, Ha KOTOPOE MOKET ObITh IepefaHa uHopMalus, MOJydeHHas C

MIOMOIIBIO IEPBUYHOTO U3MEPUTEIILHOTO TpeoOpa3oBaTeisl.



[Ipu BbIOOpEe TEPBUYHBIX M3MEPUTENBHBIX MpeoOpa3oBaTesieii BHauaje
OMPENENAIOT UX Pa3HOBUIHOCTH, HANpUMEp, JJIsi HU3MEPEHUs TeMIepaTypbl
BBIOMPAIOT TEPMONPEOOPa30BaTENb CONPOTUBICHUS WU TEPMOIIEKTPUUECKUI
npeobpazoBatenb. Jlanee onpenensoT TUMopasMep (COBOKYMHOCTh TEXHHUUECKUX
XapaKTEPUCTUK) BBIOPAHHOW PA3HOBUAHOCTH TMEPBUYHOTO HU3MEPUTEIHLHOTO
npeodpazoBaTes, HaIpumMmep, TepMoInpeoOpa3oBaTesib COTPOTHUBIICHUS
IJJATUHOBBIM C HOMHUHAJIBHOM cTaTuyeckoi xapakrepuctukod (HCX) 100IT (Pt
100), Tvn nepBUYHOTO U3MEPUTEILHOTO NpeodpazoBarens - TCIT - 0193.

B kauecTtBe mpumepa pacCMOTPUM BBIOOP TIEPBHYHBIX H3MEPUTEIBHBIX
npeoOpaszoBaTeseil TemnepaTypsl.

B mnporecce BbIOOpa TMEpPBUYHBIX U3MEPHUTENBHBIX MpeoOpa3zoBaTeeit
TEMIIEPaTypbl HEOOXOAMMO YYHUTHIBATh IMpECIbHbIC 3HAYCHHS TEMIICPATyphl, a
TaK)KE XapaKTEPUCTHUKH BBIXOJHOT'O CHUTHAJa IEPBUYHBIX HM3MEPHUTEIBHBIX
npeoOpaszoBaTeneii. B kaduecTBe MEpBUYHBIX HU3MEPUTEIBHBIX MpeoOpa3zoBaTesei
TEMIIEPATyphl OOBIYHO HCHOJIB3YIOT TEPMONPEOOpa3oBaTEId COMPOTUBICHUS U
TEPMODJIEKTpUUECKUE TpeoOpazoBaTenu. [lpu HEOOXOIUMOCTH  H3MEpEHUs
TEMIEPATyphl  JKUIKOCTH  CIEAyeT Yy4decTb, 4YTO TepmolpeoOpazoBarenu
BBIMTYCKAIOTCS IBYX BUIOB - TIOTPY’KaeMble U MOBEPXHOCTHBIC. {1 MpaBUIBLHOTO
BbIOOpa TepMoIpeoOpa3oBaTesied HEOOXOJAMMO 3HATh IapamMeTphbl H3MepsIeMoit
Cpenbl, TaKhe, KaK /AHama30H W3MEHEHUs U3MepsSeMON TeMIepaTypbl WIH
MaKCHMaJIbHOE 3HAY€HHE TEeMIEPaTyphl, JaBICHHE, pa3Mephl TpyOOIpoBOIa U T.II.
[Tpu BEIOOpE THTIA TOTPYKAEMBIX TEPMOIIPEOOpazoBaTesield HE0OX0MMO 00PATUTh
BHUMAaHHE HA CIEAYyIOIMKe (aKkToOpbl: 00JaCTh MPUMEHEHUS, TIPENEIbl H3MEPEHUS,
KJIAcC JIOMYCKa, MOHTQXKHYIO JUIMHY, OCOOEHHOCTh KOHCTPYKIIUU, YCIOBHOE
JaBJICHUE, HA KOTOPOE PACCUUTAH 3alIUTHBIN YeXOJl, MHEPIMOHHOCTh. [Ipememns
M3MEpPEHUS KOHKPETHBIX THUIIOPa3MEpPOB TepMOIIpeoOpa3oBaTeieil yKa3aHbl B
CIIPABOYHOM JINTEPATYPE U KATAJOTrax 3aBOJOB — U3TOTOBUTENEH.

B nuanaszone uzmepenuii ot —50 °C 1o +200 °C cnemyeT npuMeHATh MeHbIE
TepMonpeoOpazoBaTenu conpotuBieHus. llpu wu3MepeHun OoJee BBICOKUX
TeMIepaTyp HPUMEHSIOTCS XpoMmenb — komeneBbie (1o 600 °C), xpomenpb -

amomenieBbie (o 1000 °C) tepmomapel. Ilpu HE0OXOaUMOCTH U3MEPEHUS



temneparypel O6osiee 1000 °C uenecooOpa3HO NPUMEHATh TEPMOIAphl THUIIA
IJIATUHA-TIJIATUHOPOAUH.
IIpu BBIOOpE M3MEPUTENBHOTO NpHOOpa HEOOXOAUMO OOPATUTH BHUMaHHUE

Ha €10 KJ'IEICCI/I(l)I/IKaHI/IOHHBIC IIPU3HAKH.

Hampumep, cepuiiHple  U3MEpUTEIbHbIE  MPUOOPHI  JJIsI  BBIBOJA
KOJMYECTBEHHON  HMHGOpPMAIMM HMEIOT  CJEAYIOIHE  KiIacCU(UKAIMOHHbBIE
MPU3HAKHU:

- 110 CIOCO0Y MpecTaBIeHNs HHOOPMAIIUU - AaHAJIOTOBBIC, ITU(POBHIE;

- 110 BBITIOJTHSIEMBIM (DYHKITUSIM - TIOKA3bIBAIOIIIUE, PETUCTPUPYIOIIHE;

- M0 KOJIMYECTBY KOHTPOJIMPYEMBIX TOUYEK - OJHOTOYCUHBIE, MHOIOTOYEY-
HBIC (TPEXTOYCUHBIE, IIECTUTOUYCUHBIC, IBEHAAIIATUTOUYCUHBIC);

- O KOJHMYECTBY U3MEPUTEIbHBIX KAaHAJIOB -  OJHOKaHaJbHbIC,
MHOTOKaHaJbHbIE (JIByXKaHAJIbHbBIC, TPEXKAHAJIBHBIC U JIP.);

- TI0 UCIIOJIb3YEMBIM JIOMIOJHUTENBHBIM YCTPOMCTBAM - CUTHAJU3HPYIOIINE,
pEryIupYIOUIUE;

- 110 BUJ1Y LIKAJIbI - TUIOCKAs!, BBINYKJIas, IPSAMOYTOJIbHAS, KpyTJias;

- TI0 BUJY yKa3zaTess - CTPEJOYHBINM, CBETOBOM, IU(PPOBOM, HEIOIBHKHBIN
IIPY BPAIAIOLICHCS 1IKAJE;

- [0 PACMOJIOKEHUIO IIKAJIBI - ¢ BEPTUKAJIBHO PACIOJIOKEHHOM IIKAJOH, C
FOPU30HTAIIBHO PACIIOJIOKEHHOM IIKAIOM.

Hanpumep, B u3MepuTenbHbIX YCTPOUCTBAX JJI1 U3MEPEHHS TEMIIEPATyphl,
NABJIICHUS M pacxoJa 4Yalle BCEro IPUMEHSIOT aHAJIOrOBBIE IOKa3bIBAIOIIMUE,
PETUCTPUPYIOIINE U CUTHATU3UPYIOMINE U3MEpPUTENbHbIE TPUOOpPbl. OHU UMEIOT
BCTPOCHHBIE TIpeoOpa3oBaTeNid ¢ YHU(DUITUPOBAHHBIMUA BBIXOAHBIMH TOKOBBIMHU
CUTHAJIaMHU, C BBIXOJIOB KOTOPBIX HH(POPMAIHIO 00 M3MEpsIeMON BEIMYUHE MOXKHO
Nepe1aTh Ha BHENIHNE YCTPOUCTBA.

Jluana3oHsl HW3MEpPEHUN MPUOOPOB OMpPENETIEHbl COOTBETCTBYIOIIUMU
HOPMAaTHBHBIMHU JOKYMEHTaMH.

Hampumep,  nuama3oHbl  U3MEpPEHUN  U3MEPUTENBHBIX  MPUOOPOB,

paboTaromMx B KOMIUIEKTE C TepMonpeoOpa3oBaTesisiMU  CONPOTHUBIICHUS



cTaHmapTHbIX rpaayupoBok S0M, 100M, 50IT u 10011 cmemyromme: -50...0, -
50...+50, -50...+100, 0...50, 0...100, 0...150, 0...180, 0...200, 0...300, 0...400,
0...500, 50...100, 200...500 (°C).

JlnanazoHel H3MEPEHHM HM3MEPUTENbHBIX NpPUOOPOB, padoOTaOIIUX B
KOMIUJIEKTE C  TEPMOAJIEKTPUUECKUMHU  IMpeoOpa3oBaTeNsiMU  CTaHJAPTHBIX
rpagynpoBok L(XK) m K(XA) cnemyrommue: -50...50, -50...100, -50...150, -
50...200, 0...100, 0...150, 0...200, 0...300, 0...400, 0...500, 0...600, 0...800,
0...900, 0...1100, 0...1300, 200...600, 200...800, 200...1200, 400...900,
600...1100, 700...1300 (°C).

JlnanazoH UW3MEpEeHUU aHaJoroBOro IMpuOopa BHIOMPAIOT OJIMKAUIINM
OOJBIIMM IO OTHOIICHHIO K MAaKCUMaJIbHOMY 3HAUYECHUIO U3MEPAEMON BEJIMYHHBI,
TaK KaKk MaKCUMaJIbHbBIE ITOKA3aHUS U3MEPSEMOI BETMYHUHBI JOJDKHBI HAXOJIUTCS B
MOCJIETHEW TPETH IIKAJIbI

Hanpumep, mis usMepenus Temmneparypbl 565 °C, meoOxomumo BhIOpaTh
nnanazod m3Meperuii 0 - 600 °C i 200 - 600 °C. Ina usmepenus pacxoxa 230
KI/4 pacxoJOMEpOM MEpPEMEHHOIro Iepenaja JaBieHMs BEPXHUM Ipexaeln

u3MepeHus paBeH 250 kr/d.

Onucanne KOHCTPYKIUM NMPOEKTHPYEMOTr0 CpeICTBA U3MepPeHU

JlaHHBIN pa3fen KypcoBOTO MPOEKTa COAEPKHUT UYEPTEKU MPOEKTUPYEMOTO
CPEICTB M3MEPEHUH U €ro OTIEIbHBIX Yy3710B, (YHKIMOHAIbHBIE CXEMBI,
CTPYKTYPHBIE CXEMbI, CXEMbl BKIIOUEHHUS U Apyrue rpadudeckue marepuaisl. B
JAHHOM pa3jiesie He0OXOIUMO H3IIOKHUTh MOAPOOHOE OMHUCAHWE KOHCTPYKIMH U
paboThl mpeAcTaBiICHHBIX ycTpoicTB. OOBeM JaHHOTO pasjiena JI0JDKEH

COCTAaBJIATh HE ME€HEE 5-7 CTpaHHUIl.

PacuyerHast yacTp
PacueTtHas 4YacTe  CcOmEpKUT  pe3ysbTaThl  PacyeTOB  MapaMeTpPOB
MIPOEKTUPYEMOIO  CpPEICTBA H3MEPEHUHW B COOTBETCTBUH C  METOAUKOM,
M3JIOKEHHOW B TEOPETUYECKOM YacTU KypcOBOTO IpoekTa. PacueTHbie ¢hopmylibl

CHa4daJla IIPpHUBOAATCA B O6H_[€M BHUAC, 3aTCM C IIPOMCKYTOUYHBIMH UYHCIOBBIMH
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3HAUEHUSAMHM, Jajiee - Pe3yJbTaT pacyeTa KakIoro mapamerpa. JlaHHbIA pasjaen
0053aTEeNbHO JIOJDKEH COJEpXKaTh IpaHKu, KOTOpPHIE MOKA3bIBAIOT, KaK 3aBHUCST
BBIXOJHBIE MAapaMeTPbl MPOEKTUPYEMBIX CPEACTB M3MEPEHUM OT MX BXOJHBIX

napameTpoB.

BbIBOABI
B nannom pasnenie HE0OOXOAMMO KPATKO U3JIOKUTH OCHOBHBIE PE3YJIbTaThI,
MOJIYYEHHBIE MPU BHITIOJIHEHUH KYPCOBOTO MPOEKTa, BHIOpAHHBIE TUIIHI CPEJICTB
U3MEPEHUM, PE3yIbTaThl PACUYEBTOB, YCTAHOBJICHHBIE 3aBHCMMOCTHU BBIXOJHBIX

BCJIMYHUH OT BXOIJHBIX.

Cnucok ucnojib30BaHHBLIX HCTOUHUKOB
B JaHHOM pasacic MOSICHUTEJILHOU 3allMCKHU IMpUBOOAT
6PI6JII/IOFpa(1)H‘I€CKI/Iﬁ CIIMCOK HCTOYHHUKOB, HCIIOJIb30BAHHBLIX IIPU BbIIIOJIHCHUN
KYpPCOBOI'O ITPOCKTUPOBAHUA. CHHcoK UCTOYHHKOB HYMCPVYIOT, CCBIJIKU ITPHUBOJAT B
TCKCTC 3alluCKU I10 MCPC VYIIOMUHAHHA, HOMCP HCTOYHHKA 3aKIHOYal0T B

KBaJIPpAaTHBIC CKOOKH.

I'padpuueckast yacth
I'paduueckas gacTh KypcoBOro mpoekra BkirodaeT 1-2 nmucra gpopmara Al,
Ha KOTOPBIX TPHUBOIATCS PE3YIbTaThl TMPOCKTUPOBAHUS B BHUJAEC UEPTEKEH,
(YHKITMOHAIBHBIX U CTPYKTYPHBIX CXEM, P HEOOXOAUMOCTH - CXEM BKIIIOYCHHS,

rpaduKoB U APyrux rpaduuecKux MaTepraioB.
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