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1.  Ileau u 3a0auu Kypcoeozo npoekmuposanus

NudopmarmonHo-m3mepurensubie cuctembl (MUC) — 310 cucremsl,
BBIMOJHAONIME (PYHKIMM aBTOMAaTHYECKOIO IOJIYYEHHS KOJUYECTBEHHOM
uHbOpMaIlMu OT OOBEKTa MyTEM HU3MEPEHHUS U KOHTPOJIA, 00pabOTKHU 3TOi
uHpOpMallul M BbIIAYM €€ B BUJE COBOKYIIHOCTH HMEHOBAHHBIX YHCEI,
BBICKA3bIBaHU, IPA(QUKOB U T.II., OTPAKAIOIINUX COCTOSIHUE JAHHOIO O0OBEKTA.

VYBenuueHne NmoTOKOB M3MEPUTEIBbHON MHPOPMAlUU U HEOOXOJAUMOCTh
YBEJIIMYEHUSI OINEPaTHUBHOCTU €€ 00padoTKH 00YCHaBIMBAIOT LIMPOKOE
ucnonb3zoBanue MUC B HedTAHONM NPOMBIILIEHHOCTH (B YaCTHOCTH, MpHU
OypeHuu u reopuU3nUeCcKuX UCCiaeoBaHuAX CKkBaxxuH). [llupokoe BHEApEHUE HA
OpEeInpUITUIX HEPTAHON U ra30BOM MPOMBIIIIIEHHOCTH BBICOKOA()()EKTUBHBIX
CPEIICTB M3MEPEHUS, KOHTPOJS M aBTOMAaTUKH C HCIOJb30BAaHUEM HOBEHIIMX
JOCTHUKEHUM HayKd, TEXHUKU U NEPEeOBON MPAKTUKU NPEIBIBISIET Bce Ooiee
BBICOKHE TpeOOBaHUS K KauecTBY IOATOTOBKHM CIIELMAIMCTOB B 00J1acTU
MH(OPMAIMOHHO-U3MEPUTENbHON TeXHUKH. CHeluantucTbl B JaHHOH 001acTu
JOJKHBI OBITH CIIOCOOHBI CaMOCTOSITEIBHO WU TBOPUECKH peIIaTh HAY4YHO-
MPOU3BOICTBEHHBIE BOIPOCHI, B YACTHOCTH, CBSI3aHHBIE C pa3pabOTKON HOBBIX U
ycoBepuieHCcTBOBaHUEM cyniecTByrommx MUC.

KypcoBoil NpOEKT BBINOIHAETCS C LEIbI0 3aKPEIUIEHUS W Pa3BUTHS
3HAaHM 1O OCHOBHBIM paszfenam Kypca. Bo BpeMs paboThl HaJl KypCOBBIM
IPOEKTOM CTYAEHT JIOJDKEH CaMOCTOSITENIbHO NPUHUMATh M OOOCHOBBIBAThH
TEXHUYECKUE PEIICHUs, TBOPYECKH pellaTh IOCTABJIECHHbIE KOHKPETHBIE
3aJlayu, UCTIONB3Ys JJIsl TOM LIeJTM COOTBETCTBYIOUIYIO CIIPABOYHYIO U HAYYHO-
TEXHUYECKYIO JINTEPATypy.

2. Temamuka 3a0anuil Ha Kypcoeoii npoexm

Bce 3amaHuss Ha KypcOBOM MPOEKT SBJIAIOTCS WHIWBHIYaJIbHBIMH U
COTJIACOBBIBAIOTCSI C MHTEPECAaMU M CIOCOOHOCTSIMHU CTYACHTOB 0€3 CHUKECHHS
obmmx TpeboBaHuil. B KkauecTBe TeM KypCOBBIX IPOEKTOB, Kak IpaBuio,

npeurararoTcsa TCMbl, CBA3aHHBIC C IIPOCKTUPOBAHUCM M PACYCTOM OTACJIBbHBIX
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¢ynkiuonansHbix 0110k0B MUC reodusuku u OypeHus CKBaXMH WU BCEH
CUCTEMBI B LIEJIOM.

B mpouecce paboTbl Ha KypCOBBIM IPOEKTOM CTYAEHT HUCIOJIb3YET Kak
3HaHUS, TOJyYEHHBIE MO OOUIENPOPECCHOHATBHBIM IUCIUILIUHAMH, TaK H
3HAHUA 110 OCHOBHBIM pa3zieflaM CHELHAIBHBIX KypCOB, B OCOOEHHOCTH TaKHX,
KaK TEOPETHYECKHE OCHOBBI HMH(POPMALMOHHO-U3MEPUTEIBHON TEXHUKU U
TEXHOJIOTUH, MHUKPOIIPOLIECCOPHAsi ~TEXHHKA, OCHOBBI  B3aMMOJICHCTBHUSI
¢uznyeckux TMoNed ¢ BEUIECTBOM, HW3MEPHUTENbHBIE IpeoOpa3oBaTes,
ctpykrypsl UUC.

TeMbl KypCOBBIX MPOEKTOB SIBIISIFOTCS KOMIUIEKCHBIMH, OXBAThIBAIOIIIMMHU
pelIeHue psiia B3aMMOCBSI3aHHBIX BOIIPOCOB. BMecTe ¢ TeM, O/lHa U3 4aCTHBIX
3a/1a4 JOJKHA OBITh pa3paboTaHa 0oJiee IeTalbHO.

3. Cooeporcanue Kypcoeozo npoekma
B cocraB OTYETHBIX JOKYMEHTOB II0 KypCOBOMY IIPOEKTY BXOJHT
nosicautenbHas 3anucka (I113) oobsemom 20..30 ctpanun popmarta A4 (210x297mm)
U, P HEOOXOAUMOCTH, (paiisl ¢ pacueTaMu, BHINIOJIHEHHBIMH Ha KOMIIBIOTEPE.

PacuetHo-nosicHUTENIbHAS ~ 3aIlMCKa AO0JDKHaAa  COACPIKAThb  CIICAYIOIIUC

paznensbl:
®  TUTYJIbHBIY JIUCT;
® 3aJlaHUE HA IPOECKTHUPOBAHUE;
®  OrJaBJICHUE;
®  BBEJICHUC;
®  OCHOBHAs YacCTh;
®  3aKIIIOYCHHUE;
e Oubnmorpaduueckuii cnucok (3..5 Ha3BaHUM);
e [pujoXeHHue (AUCK ¢ TIONHBIM COJIEpKAHUE KYpCOBOTO
IIPOEKTA).

[losicHuTeNnbHAsE 3aMKMcKa JOJKHA TMOKa3aTh YMEHUE CTyAEHTa JIOTMYHO M
apryMEHTUPOBAHO  HW3JlaraTh ~ MmaTepual, a ee Oo(QOpMIIEHHE  JOJIKHO

cootBeTcTBOBaTh TpeOoBanusiM ECK/I. [Ipu Hamucanum 3anucKu CTyACHT 00s3aH
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JaBaTh CCBUIKM Ha aBTOpa M WCTOYHMK, OTKyJa OH 3aUMCTBYET MaTepual WU
OTIEIbHBIE PE3yJbTaThl. B TeKcTe MOSCHUTEIBHOM 3alUCKU HEAOIYCTUMBIMHU
ABISAIOTCA opdorpaduyeckue U CUMHTAKCUYECKHE OIIMOKU M OMHCKHU, HEOPEXKHOE
oopmileHHE PUCYHKOB, TAOJIHUII, CXEM.

Huxe nznararorcss OCHOBHbIE TpeOOBaHMs K O(OPMIIEHHIO TEKCTa, POpMyI,
TaOJIUI U PUCYHKOB.

B nosicHUTENbHON 3anucKe JOJKEH OBITh COOJIIOJIEH MOPSAOK CIEAOBAHUS
IIEPEYNCIICHHBIX BBIIIE CTPYKTYPHBIX YacTe€l M YKa3aHO UX HAaUMEHOBAHUE.
CTpyKTypHBIE YacTH HAYMHAIOT C HOBOIO JHMCTA. 3aroJIOBKM HH(POPMAaLMOHHOU
YacTH HE HYMEPYIOT M MHIIYT TPOMHUCHBIMU OyKBaMU CHMMETPUYHO TpaHULIaM
TEKCTa, HallpuMep:

3AJJIAHUE HA ITPOEKTMPOBAHUE
OI'JIABJIEHHUE
BBEJIEHUE

OcHOBHasi 4acTh COCTOUT W3 COBOKYNHOCTU pa3JejioB, KOJWYECTBO U
HAaUMEHOBAaHHWE  KOTOPBIX  OINPENENSIOTCS  IMOJYYEHHBIM  3aJaHuEM  Ha
npoekTupoBanue. Pa3aensl JOKHBI UMETh MOPSAKOBYI0 HYMEPALMIO B MpeAesiax
Bcei ocHOBHOM yactu [13. 3arosioBku pas3aenoB MUNTYTCs MPOMUCHBIMU OyKBaMU U
pa3MeIarTCsl CAMMETPUYHO T'PAaHULIAM TEKCTA.

Kaxnplii pa3zzmen CcOCTOMT M3 CTPYKTYPHBIX DJIEMEHTOB: IIYHKTOB M
NOAMYHKTOB. KaXIblil CTPYKTypHBI 3J€MEHT  00O03HauaeTcss HOMEpPOM H
cHa0kaeTcst 3aroJIOBKOM (ITyHKTHI - B TIpe/ieiax paszelia, MOAMYHKTHI - B peenax
NyHKTa). B KOHIlE HOMEpPOB CTAaBUTCS TOYKA, B KOHIIE 3aroJIOBKOB TOYKa HE
CTaBUTCA:

Paccrosinne Mexay 3aroloBKOM M TEKCTOM, a TaKKe MEXIY 3arojJOBKOM
paszzena u nojpaszeina JI0JKHO ObITh paBHO 10 MM. TekcT npeaplayiero pasziesna
OTJIENSAETCS OT 3aroJ0BKa MOCIEIYIOLIErO PACCTOSIHUEM 15 MM.

[TosicHuTenpHas 3amucka BBINOJNHSETCA Ha JMcTax Oenoi Oymaru ¢opmara
A4 (pa3zmep 210*297 mm), 6€3 paMKH, C OCTaBJICHHUEM TOJIEH: TIEBOTO U BEPXHETO

He MeHee 20 MM, mpaBoro u HukHero He MeHee 10 mm. IlopsiakoBbIE HOMED
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CTpaHUIbl POCTABISIETCS B MPABOM BEPXHEM YIJIy JHUCTA, HA TUTYJIBHOM JIUCTE
(nepBoM!) HOMep He mnpocrtasisercs. Bce nmctel 113, Bkitouas NpUIIOKEHUE,

HMCIOT CKBO3HYIO HYyMCPAIIUIO.

4.  Opeanuzayusn padbomsl HAO KyPCOBbIM NPOEKHOM

[Tpu BeImave 3a7aHusi HA KypCOBOM MPOEKT KOHCYJIBTAHT (DOPMYITHpYET
TeMy paOOThl, UCXOJHBIC JaHHBIC, PEKOMEHAYET HEOOXOIUMYIO JIUTEpaTypy.
[Ipy HEOOXOAMMOCTH KOHCYJIBTAHT MPOBOJUT BBOJHYIO KOHCYJIBTAIIMIO, BO
BpeMs KOTOPOH JETaIM3UPyeT COJCpKAHWUE TIOSCHUTEIBHON 3aliCKu U
yCTaHaBIMBAaeT TpauK BBHIMOJHEHUS IPOCKTAa C YKa3aHWEM BPEMEHH Ha
BBITIOJIHEHUE OCHOBHBIX ATArOB paOOTHI.

KoHcynbranuu mo KypcoBOMY MPOEKTY MPOBOISITCS €KEHEICTBHO.

KypcoBoii mpoekT, MOANUCAHHBIA CTYACHTOM, CIaeTCi Ha MPOBEPKY
KoHCyJIbTaHTy. Ecnu paboTa yHOBIETBOPSET, NPEABABIIEMBbIM K HEH

TpeOOBAHMSM, CTYAECHT JOMyCKAETCA B 3alIMTE KypCOBOTO MPOEKTA.



6

5. 3a0anue na Kypcoeoe npoekmuposanue

1. Pazpaborate MMC nns usmepeHus u oOpaOOTKM HE3aBUCHUMBIX
napameTpoB:

- TEeMITepaTypHhI;

- raMMa-u3JIy4eHUS;

- TaBJICHUSI.

XapakTepucTuka 00ObEKTa UCCIIEI0BAHNUS:

1.1. Wsmepenuss mnpoum3BoAATCs B CKBakuHe Triayounon 2000 w,
OKOHYEHHOU Oypenuem, npu nomoiu MUC npomMeicioBoil reopusnkmu.

1.2. a) Huanazon uzmepsiemvix memnepamyp om +3°C do +80°C c
abcontomuoti nocpewinocmoio +£0,1°C.

0) Ilocmosinnas epemenu usmepenus 0amuuKom — 35 cex.
B) Yyscmeumenvrnocms 0,1°C

r) Ry =500 Om.

1) Matepuain Tepmoconportusicaus — Ni.

e) a = 0,04°C/m.

2. CoctaButh 1 000cHOBaTh CTpyKTypHYyt0 cxemy UHWC. Bribpats 6510ku
KaHama u3MepeHus temmepatypel. CoOpath cxemy B makere Workbench wu
IPOBECTH U3MepeHus, MeHss1 Temneparypy c¢ marom 0,1°C. IToctpouts rpadux
M3MEHEHUS HANPSDKEHUS Ha BBIXOJI€ U3MEPUTEIILHON CXEMbI OT TEMITEpaTypHhI.

3. BeiOpath THI 1aTYMKA U CXEMY BKJITFOUCHUS.

4. 3anare ¢QyHKIUIO OJ0Ka MpeoOpa3oBaHMs THUIA «aHAJOT-aHAJIO.
Bri6pats paspsaanocts ALLILL

5. BeiOpaTh 1 000CHOBaTh CUCTEMY TE€peayu MO KapoTaKHOMY Kabelto.
Bepositocts Py = 10°°,

6. CocrtaButh mnporpaMmy oOpabOOTKH TEMIIEpaTypHbIX JaHHBIX [0
bopmyie:

ﬁ .10% °C/m

['g0 =
o~ h
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7. Ouenutp mnorpeumHoctTh u3Mepenus OmoxkoB MMUC wu moxcuurath

OOITYI0 TIOTPEITHOCTh CUCTEMBI.

6. IIpumep evinonnenus pacuemnoil Yacmu Kypcoeozo npoeKma

3aganue

1. Pazpaborare MMC nns usmepenuss u oOpaOOTKH HE3aBUCUMBIX
apameTpoB:

- TEMIIEPaTyphI;

- raMMa-U3JIy4eHUS;

- TaBJICHUSI.

XapakTeprucTuka 00beKTa UCCIICTOBAHMUSL:

1.1. W3mepeHnus mnpousBoAsATCs B CKBakHHE riayomHoud 2000 w,
OKOHUYEHHOM OypenueM, pu nomoiu MNUC npombiciaoBoii reoPpu3uKu.

1.2. a) Huanazon wusmepsembix Temneparyp ot +12°C nmo +40°C ¢
abcoroTHOM norpenHocThio +0,25°C.

0) [locTostHHAs BpeMEHU U3MEPEHUSI TaTYMKOM — 19 cexk.
B) UyBctBHTENBbHOCTH 0,5°C

r) Rp =500 Om.

1) Marepuait TepMOCOIIPOTUBIICHUS — MEb.

€) CKOpocTh u3MeHeHnus temneparypst a = 0,04°C/m.

2. CoctaButh 1 000cHOBaTh cTpYKTypHYI0 cxemy NN C. BriOpars 6510Kku
KaHajga u3MepeHus Temmepatypel. CoOpath cxemy B makere Workbench u
IPOBECTH U3MepeHus, MeHssl TeMrnepatypy ¢ marom 0,1°C. IToctpouts rpaduk
VU3MEHEHUS HAPSDKEHMS Ha BBIXOJI€ U3MEPHUTEIBHOM CXEMBI OT TEMIIEPATYPHI.

3. BoiOpath THI JaTYMKA U CXEMY BKIIOYEHUSI.

4. 3agath ¢yHKIMIO OJOKa TPEeoOpa3oBaHUsS THUIA «AHAJIOT-aHAJIOTY.
Bri6pats paspsaanocts AL

5. BeiOpath 1 000CHOBaTh CUCTEMY IEepeaadyu M0 KapoTaKHOMY KaOelto.

BepostaocTs Py = 107,
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6. CocraBuTh mnporpamMmy OOpaOOTKM TEMIEPATypHBIX JaHHBIX IIO
dbopmye:

Fl()() :% 102 °C/m

2 L

7. Ouenuth norpemHocts usMepenus OnokoB NMUC u moacuurtarhb

OOITYI0 TIOTPEITHOCTh CUCTEMBI.
PacueTrHas yacth

NNUC npombIcioBOl Teo(U3UKH NpeIHa3HayaeTcsl s MOJyYeHUs
KOJIMYECTBEHHOW HMH(pOpMauu 00 M3y4aeMbIX MapaMeTpax €CTECTBEHHBIX H
UCKYCCTBEHHBIX XUMHUKO-(PU3UUECKUX NOJIEH CKBa)KMHAX IYTEM HUX U3MEPEHHUS
U KOHTpPOJsi, 00paboTKM MHGOPMAIMK W BBIJJAYU €€ B BUJE COBOKYIHOCTHU
gucen, TpaduKOB, JIUTOJOTUYECKUX KOJOHOK, KapT MU T.M., OTPAKAIOIIUX
reosioruueckoe crpoenue oobrexra. MMC, npennazHaueHHbIe 111 U3MEPEHUS U
O0paOOTKM  KapOT@KHBIX  JAaHHBIX, HMEIOT pPAa3IUYHBIA  COCTaB M
(GyHKIMOHATBHBIE CBSI3U MEXAY OJIOKaMH, T.K. MPOMBICIOBO-T€OPU3NUECKHE
UCCIJIEIOBaHMUSI MOTYT BBINIOJIHATBCA KaK BO BpeMsi OypeHHus CKBa)XMH, TaK U
1ocJie OKOHYaHUs OypeHHUsl.

NUNC npombicioBOM Te0PHU3NKH COCTOUT U3 CKBAKUHHOTO YCTPOMCTBA U
HA3eMHOTO  HM3MEPUTENbHO-BBIUMCIUTEIFHOTO  KOMIUIEKCA, COEIUHEHHBIX

MEXIy co0oil nuHuel cBsi3u (puc.l). OObIYHO B KauyecTBE JIMHUM CBSI3U

UCIIOJIB3YETCs KapOTaKHbIN Kabeb.

CKBa)XHHHOE .| Hazemusrii UBK
YCTPOMCTBO JIvnus cBs3u

A 4
A

Puc.1.
CKBaXMHHOE YCTPOMCTBO COJIEPKUT M3MEPUTENbHBIN OJIOK, B KOTOPBIN
BXOJAT JAaTYMKH M DBJCKTPOHHAs CXeMa [MEPBUYHOTO MpeodpazoBaHUs
CUTHAJOB, U mepeaaryuk. HasemHblli OJOK COCTOMT M3 NpPHUEMHHKaA, OJOKa

INOATOTOBKK CHIHaJla K PErucTpanuuv, BBIYHUCIUTCIBHOI'O Onoka m OJ0Ka



9
oroOpaxkenus wuHbopmarmu (puc.2). Jns mnepemaum wuHDOpMANUU 1O
OJTHOKUJIBHOMY KapOTa)KHOMY KaOelo ClieyeT HCIOJIb30BaTh CIEIUATbHbIC

O10KHN Iepcaain u 1pucma.

Hsmep Ilepe- JIunus IIpuem IIpeo6 Borunc biok
610K > ﬂaT‘-II/IKi 7| cBsa3m ”|  HHK ”| 6ok 7| . 60K »| otobp.
HnHG
Puc.2.

Paznuuator MUC ¢ KecTKOW CTPYKTYpOod H C HCHOJIb30BAHHEM
untepdeiicoB. B Hacrosiiee BpeMs cTaHgapTHbie LU(poBble HHTEPENUCH
pa3paboTaHbl W UCIOJB3YIOTCS TOJIBKO B Ha3eMHOW ammaparype. B
CKB&XKMHHOM U3MEPUTEIHLHOM OJioke WHGpOpMalMs UUPKYIUPYET  BHJIE
AHAJIOTOBBIX CUTHAJIOB, MMO3TOMY HCII0JIb30BAHUE uHrepdeiicon
HelesnecooopasHo W B JaHHOM ciiydae wucnoib3dytor MUC ¢ xecTkoi
CTPYKTYPOH.

NNC Ttakoro Tuma pasfaensioTcs Ha CTPYKTYPHI MOCIEIO0OBATEIBHOTO,
NapajuielIbHOr0, MapajuleIbHO-MOCIEI0BATEIbHOTO MPUHLINNA JEUCTBUS H
MYJIbTUIUIMIUPOBAHHYIO CTPYKTypy. Tak Kak B 3aJaHUd TPETyCMOTPEHO
M3MEpPEHUE TPEX HE3aBUCUMBIX MapaMETPOB, TO CTPYKTYpPaA MOCIEA0BATEIBLHOIO
TAMA HENpPUMEHMMa. B MyJlbTUINIMUIUPOBAHHOW CTPYKTYpE CpPaBHUBAETCS
u3MepsieMasl BeJIMYMHA 00pa3llioBOM Mepoil, uTo He TpeOyeTcs B JaHHOM
cinydae. Mcnonp3oBaHue CTPyKTyp ¢ KOMMYTaTOpaMHU 3aTPYAHEHO, T.K. YDPOBEHb
M3MEPUTEJIBHOTO CUTHAJIa TMOCJE€ JaTYUKOB HEBEJUK, I[IO3TOMY HYKHO
MPEABSABIATH MOBBIIICHHBIC TPEOOBAHMS K KOMMYTaTOpaM.

B JAHHOM MPOEKTE BbIOpaHa  CTPYKTypa  MapajuielbHO-

MOCJIe0BATEILHOTO MIPUHIIMIA AecTBUS (puUc.3)
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Puc.3

C 1aTyuKOB CUTHAJIBI IOCTYIAIOT Ha MPeo0pa30BaTeln «aHaJOr-aHaIo)
U Janee Ha KomMmyTaTop. KomMMyTrarop ympaBisieTcs C MHOBEPXHOCTH MO
nporpamme OBM. B cBsA3u ¢ HEOOXOIUMOCTBIO UCIIOIB30BAaHUS PA3HBIX BPEMEH
U3MEPUTENFHBIX MapaMeTpoB, BBIOMpPAEM BpPEMEHHOE pa3/ielieHUe KaHaJOoB.
YactoTHOE pazfeneHue HeuenecooOpa3HO, T.K. HCIONb3YeTCs KOJOBas
nepeaaya JaHHbIX 0 KapOTaXHOMY KabOelto.

B kadecTBe MOMEXOYyCTOMYMBOW CHCTEMBI Tepegaydl  BbIOpaHa
KOJOMMITYJIbCHAsI MOAYJIALMSA, MO3TOMY curHai nocrynaet Ha ALII u nanee na
npeoOpa3oBareib KO/, rae uHbopMaIus npeoOpasyeTcs B
IIOMEXOYCTOUYHUBBIN KOJI.

[MuppoBbie naHHBIE MOCTYNAlOT HA BBIYUCIUTENIBHOE YCTPOMCTBO, A€
MPOU3BONUTCS OO0paOOTKM M WMHTepHpeTanus. B kadecTBe BBIUHUCIUTEIHHOTO
ycTpoiicTBa  ucnois3yercss MuHU-OBM.  OOpabGoTaHHble  JaHHbIE C
BBIUUCIIUTENLHOTO ycTporicTBa 4Yepe3 L[IAIl mocTtymaroT Ha aHaJIOrOBBIN
perucTparop, rae 0ToOpakaroTcs B BUAEC KPUBBIX TOPUCTOCTH, IPOHUIIAEMOCTH
Y JTUTOJIOTUYECKON KOJIOHKH.

O6o6mennas crpykrypHas cxema MUC npencrasnena Ha puc.4. mocie
JUHUU CBSI3M TIOMEXOYCTOWYWBBINA KOJ, MPeoOpa3ysach B MAaIIUHHBIA KO,
nocTymnaetr Ha MUHU-OBM a1 00paboTku. ITOT ke KOJ, MpeoOpa3oBaHHbINA B
aHAJOroBbId curHan, mnocie kommyrtaropa u LAIl mocrtymaer Ha MHOrO

KaHAJIbHBIN KapOTAXKHBIN PErucTpaTop.
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Buvibop muna oamuuka u cxemvi 8K1104EeHUSA
[IpocTrerimmM BUAOM U3MEPUTEIBHOW CXEMBbI SIBJISECTCS U3MEPUTEIbHBIN

MocT (puc.5).

1>L 1

R1 R

Un Il‘l’ :l:_. UBLIX._:I:

[ £ Y

Puc.5.

B »sToii cxeme 3aBucumocth U,,, oT AR He nuMHEHHA W OIUCHIBACTCS

YPaBHEHUEM:

U =U R, — R,
o "R +R, R, +R,

K Ttomy xe B uenb s jJanbHedmied oOpaOOTKM MepenaeTcs

U R
HaIpsHKeHUE, KOTOPOE COAEPKHUT MOCTOSHHYIO COCTaBIISIONIYIO (#F; , HE
1 3

3apucsamyo oT AR. YmoOnee mnepemaBath BenuuuHy U, =KAR, nuHEiHO

3aBUCALlyl0 OT AR, ¥ NOJaBUTh MOCTOSHHYIO cocTaBistouryt. Iloaromy

ucrnoas3yeM cxemy ¢ OV (MOCTOBOM ycuiuTenb) (puc.6).

R1 R.= R+AR

I—I UBI)IX

Puc.6.
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B sto0it cxeme U, NponopuroOHAIBHO OTHOCUTEIIBHOMY MPUPAILCHHUIO
CONPOTUBJICHUSI TepMmope3uctopa. Hampsbkenue wexnay Bxogamu OV,
3aMKHYTBIMH OTPHUIIATEIIBHO OOpPaTHON CBSI3bIO, IMPAKTHYECKU CTPEMHUTCS K
Hymto. Ha Bxoansie BeIBOABI OY TOK OT UCTOUHHMKA CUTHAJIA HE TOCTYMHAET, T.K.
R¢: O0mu3ko k oo, Takum oOpa3oMm, o0a rmieda MUTAIOTCS OT OJHOTO MCTOYHHKA
U, um B o0a mje4ya BKIIOYEHbl OJMHAKOBBIE CONPOTUBICHUS Rj.

CJ'ICI[OB&TCJIBHO, TOKH B IJICHAaX paBHBI

U
IO — on
R +R
Otcrona

Uu,=U, -1,(R+R+AR)=U_-U, —1,-AR=1,-AR

6bIX

[Tonyuyaem nuHelHyto 3aBucumocth U,,, oT AR. Tak kak Tok g
MIOCTOSTHEH W HE MEHSCTCS ¢ M3MEeHeHueM AR, JTUHEHHOCTh COXpaHSIeTCS Ha
BCEM JIMaNla30HE U3MEPEHUS.

3a c4eT CONMpOTHUBIICHUS HIKHETO Tieda R oTcueT ¢ a10060ro HayaibHOTO
3Ha4YeHUS TeMrepaTypsl ty (tmin) MPEACTaBIACTCS BO3MOXKHBIM.

B 3amanum yka3zan temneparypHslii guamnaszon: ot +12°C po +40°C.
BossmeM compoTtuBieHne R paBHBIM CONPOTUBICHUIO TEPMOPE3UCTOpaA MPH
TeMmreparype tnin:

R=R =R(@+a-t

min

)=500-(1+4,3-10° -12)=525.80m

min

[Tpumem R1=R.

Toraa popmyna mist BeixogHoro U nMeet BUA:
AR

U, :UOZ”—Rz—I0 -a-R,-At

B kauecTBe JaTumKa MCHOJIB3YETCS TEPMOCOIPOTUBIICHUE U3 HUKEIEBON
npoBosioku ¢ Ry = 500 Om. Beibepem amamerp mpososioku d = 0,09 cwm.

JlomyCTUMBIN TOK Ye€pe3 TEPMOCOIPOTUBIIEHUE
|, =2-10°d+/Atd =2-10° -0,09,/0,25- 0,09 = 27.uA4
U on = 2I ()onRO = 27 B
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[IpoBeneM pacdeT HampsKEHUST C€ HU3MEPUTEIBHOW CXEMBI IIpH
MHHUMAQJIBHOM U MAaKCUMAJIIbHOM U3MEHEHUH TEMIIEPATYPHL.

U - U, -oR At

HPI/I Atmin =0 Uebzx min — 0
HPI/I Atmax Uebzx max — 1991 B

Ha puc. 7 mokasana cxema, coopannas B makere Workbench

% Electronics Workbench

File Edit Circuit  Analysis  Window Help

N E& [l Elix] #| alafex <] 2|
8 gl=|x|¢] FTT 2mm| =

532.34 Ohm 63234 Ohm

532.34 Ohm

Puc.7.
Pe3ynbrath! uiccienoBaHus CXEMBbI PUBEICHBI B TabmuIe 1.
Tabmuma 1
Temnepatypa, t Conportusnenue Ry Hanpsixenune Uy,
12 525,8 0

40 586 1,91
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Pacyer mMakCMMaJIbHOM CKOPOCTH NOABEMA CKBAXKHUHHOIO CHapsiga C
JIATYUKOM TEMITEPATYPHI BHYTPHU CKBAKUHbI:

At, >a-v-t

00

rae Aty,, =0,25;,a=0,04 °C/m, =19 ¢

< At()(m

V=
a-tr

CnenoBarensHo, v=0,33 m/c.

Pacuem noepewnocmu npeobpazosamens
1) TemmepaTypHasi TIOTPEIIHOCTh 3JEMEHTOB CXEMbI COCTOHMT W3
TEMIIEPATYPHOU IIOIPEIIHOCTU CONPOTUBIICHUS U TEMIIEPATYPHOU MOTPELIHOCTH
CTaOMJINTPOHA, UCIIOJIB3YEMOTO JIJIsl CO3/IaHMs OMOPHOIo HampspkeHus. Tpedyercs
BBIOMpATh AJIEMEHTHl C MUHHMAJIbHBIM TemmeparypHbiM Koddduimentom (TK).
[IpoBosounkie conpotuieHusa C5-60 nmeror TKC, paBHbIii 10°1/°C. B kauecte

cTabHINTpOHa BhIGEpeM cTadmmrpon trma KC191® ¢ TKH pasubim 5-10°1/°C.

_1,-AR=AR- U, —a-R,-At- U _ a-At-R, .U[m_ .Uon
2-K 2-K 2-R

U

R R
TemnepaTypHasi IOTPEIIHOCTD 3JIEMEHTOB Oy/IeT paBHA

a:AU?;:TKHmﬁTKCR:61O61PC

2) IMorpemHocTh OT TeMIiepaTypHoro apetida OY
Bri6upaem OV tuna K140V 120.
AU, =K, -a, At+R, -a, -At

rre o :AU—CM:ZOMKB/OC
AT

UCM

Hpetid pa3HOCTH BXOIHBIX TOKOB:
a= 0,5 HA/°C,

AU
b=—_ =K -a, +R _-a
U -8t oc cM oc AIBX

B8blX

R,< 2,0 kKOM, K ~1+13
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Haxomum b = 3,6:10°1/°C
[TorpemHocTh cXeMbl U3MEpEHUst OyJeT paBHa
8. = (a+ b)-At =0,37-107
Pacuer pa3psanoctu AL

HaXOI[I/IM MaKCUMAJIbHOC 3HAYCHUC

N — tmax B tmln

S
rne S — 9yBCTBUTEIBHOCTD
N = 56

Jlnst onpenenenns paspsaHocty AL Haxoqum 4mciio pas3psiioB n

2" > 56.

Bo3smeMm n = 6.

Briobupaem AIIIT K1108IIB1, xoTopbiii MOXET paboTaTh B 8 pa3psaHOM
pexume. Hanpspkenwe anaoroBoro curhHana Ha Bxoae ALl He pomkHO
npeBblath 3 B. MakcuMallbHOE BBIXOJAHOE HANPSDKEHHE ¢ MOCTOBOIO YCHIIUTENS
2 B. 3azemusis 2 crapumiux paspsaa, MOXKHO NpUMEHUTh BblOpanHbld ALIII 6e3
BKJIFOUEHMS JIOIIOJIHUTEIBHOTO YCUIINTENS TIOCIIE U3MEPUTEIBHOM CXEMBI.

Buvibop kanana ceéssu

COBOKYITHOCTh ~ TEXHMYECKHX CpEACTB, CIyXallluX i  [epeaadu

COOOIIIEHUI OT MCTOYHMKA K TOJy4aTesto, oOpa3yeT KaHajl CBS3U. ODTUMHU

CpEIICTBAMH SIBJISIOTCA MEepENaTUUK, JIMHUS CBSI3U, TPUEMHUK (pHC. §).

IHomexu

IlepenaTunk ITpuemHux

> JInnus

A 4

Puc.8
HasnaueHue mepenaTdrnka — 0ToOpa3uTh COOOIIEHHE B CUTHAJIC, Haubosee

y,Z[O6HOM AJl IIepeaadn 110 I[&HHOﬁ JIMHUU CBs3U. B kauecTBe NUHUM CBS3U
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UCIIONB3YETCSl OJHOXKUIIBHBIM KapOTaXHbIM Kabenb. [IpHeMHHMK CIyXUT A
npeoOpa3oBaHusl CHTHANA, MOCTYMAIOIIET0 MO JIMHUU CBSI3U, B COOOIIECHUE IS
notpedurens. B peanbHBIX KaHamax CBSI3UM NPUCYTCTBYIOT moMexu (puc.8), B
pe3ynbTare JeHCTBUSI KOTOPBIX CHTHAJ HA MMPUEMHON CTOPOHE MOKET OTJIMYAThCSA
OT CHTHaJIa Ha Nepeaaroliell CTOPOHE.

[TpeoOpa3oBanue cOOOIIEHUH B CHUTHAJd OCYIIECTBISETCS C IOMOILBIO
pPa3IMYHBIX BHUIOB MOAYJSIMUMKA. B  3aBUCMMOCTH OT BHJIAa IPUMEHSAEMOU
MOJAYJISMU CHCTEMBI CBSI3M MOYKHO Pa3JE€IMTh HA aHAJOrOBBIE M JUCKpETHBIE. B
JAHHOM TIPOEKTE HCHOJb3yeTca LudpoBas (IAUCKpeTHas) cucrema cCBs3u. Ee
INPEUMYIIECTBO — BBICOKAsI IOMEXOYCTOMYMBOCTb. B HH(pPOBBIX cHcTeMax
uHbopMalusi B pe3ysibTaTe AMCKPETU3AllUM, KBAHTOBAHUS U IOCIEAYIOLIETO
KOJUPOBaHMS MpeoOpasyercd B HUPPOBON KOA, KOTOPbIE U MEPENAETCs 0 JUHUU
cBa3u. Ha npuemMHOM CTOpOHE I TMOJYYEHHs HMCXOJHOTO CHUTHaja
OCYLIECTBIISIETCSL ONEpalus IEKOAUPOBaHMs. B pesynbraTe INEHCTBHA IIOMEX B
KOJIOBOM COOOILIEHUH MOTYT OSIBUThCS OIIMOKU. J[J1s1 ycTpaHeHHsl U OOHapyKEeHUs
OIMOOK  MCIOJB3YIOTCS  pa3jinyHble KOppeKTupymoomue Koasl. [IpuHimn
MOCTPOEHUSI KOPPEKTUPYIOMIMX KOJIOB 3aKIIOYAETCA B TOM, UYTO K MepelaBaeMbIM
UH(OPMAITMOHHBIM 3JIEMEHTaM, oO0pasyromuM [Uu(poBoOil Koa, 100aBISIOTCS
JIOTIOJIHUTENIbHBIE M30BITOUHBIE 3J1eMEHTHI. [Ipy 3TOM Ha MOMyYEHHYIO KOJIOBYIO
KOMOMHAIIMIO HAaKJIaJbIBAIOTCS OnpeneneHHble ycaoBus. [IpoBepka 3Tux ycioBuit
Ha MPUEMHOM CTOPOHE MO3BOJISET OOHAPYKUThH WM UCIIPABUTH OIIUOKY.

Jns 3amuthl OT OHMIMOOK OyJeM HCHOJb30BaTh KOJ C TPOBEPKOM Ha
YeTHOCTh. Ero JOCTOMHCTBO — BBICOKas KOPPEKTHUPYIOIIAas CHOCOOHOCTh U
MMPOCTOTa TEXHUYECKOM pealn3anuu. B Koae ¢ IpOBEpKOM Ha YETHOCTh K
nH(OpPMAIMOHHBIM pa3psiaam aobasisieTcss Bcero oauH paspan (0 mmm 1) Tak,
YTOOBI YUCIIO €AUHMII B TIOJYYEHHOM Koj€ OblI0 4eTHbIM. Ha nmpuemHoii ctopone
OpUHATas KOJoBash KOMOMHAlLMs IMPOBEpSETCS Ha 4YeTHOCThb. [Ipu BhIMOIHEHUU
ATOrO YCJIOBUSL MpPHUHATAsE KOJOBas KOMOMHALMS CUMTAETCsl BEPHOH, IpHU

HEBBIITOJIHEHUU — ONTHOOYHOM.
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Kox ¢ mpoBepkoif Ha 4eTHOCTb OOHAPYKUBAET TOJBKO OIIMOKHA HEUYETHOU
KpaTHOCTH (KPaTHOCTh OIIMOKKM — YKCIO MCKKEHHBIX pa3psioB B KOJIOBOM
KOMOMHAITUN).

O1eHnM KOPPEKTUPYIOUIYI0 CIOCOOHOCTh KOAa C MPOBEPKOM Ha YETHOCTD.
Bo3HukHOBeHHE OMMUOOK B KaHAJIe CBSA3U CIy4alHBINA MpoLece, U MpeAcKa3aTh UX
MOSIBJICHUE MOXHO JIMIIb YKa3blBas BEPOATHOCTU TOrO, YTO OIMMOKa 10O
npousonaer, aumb6o Her. Tak kak wuHpoOpMaluUsa TMepenaeTcss M0 KaHaly
MOCJIEA0BATEILHOCTSAMH JABOMYHBIX 3JIEMEHTOB, TO KaHAJ MOJKET 3aJaBaThCs
BEPOSTHOCTAMU Py 011MO0YHOTO ITpueMa IBOUYHOIO JIEMEHTA.

ITo 3amanuro Py = 108,

HckaxeHnIo B KaHAJE CBSI3M MOKET IMOJBEPraThbCs HE OJUH, 4 HECKOJBKO
pa3psioB Koja, T.e. OWMUOKM MOTryT OBITh MHOTOKpAaTHBIMU. BeposiTHOCTH
OIIMOOYHOCTH MpUEMa KOJIOBON KOMOMHAIIUU OTPEIEIISICTCS] BRIPAXKEHUEM:

R =CRA-R)"+CRA-R)"+-+R" (1)

rae P, — BeposiTHOCTH omnOku kpaTHocTH K, n — 4ucio pa3psmoB Kojaa.
B namem cnyudae n=7.

Ha BxoaHOE yCTpONCTBO MOAAETCs N-pa3psaHbIi HHGOPMAIIMOHHBIN KOJI.
Tornma uyncino pa3peneHHbIX KOJOBBIX ONEpaIui:

Npasp = 2" =27 = 128

OO611ee YKcio KOJIOBBIX Oneparuit

Nogu = 2™ = 2° = 256

Yucio 3anpeneHHbIX KOAOBBIX ONepanui

Nsamp = Nogm = Npasp = 128

Kon ¢ mpoBepkoii Ha YeTHOCTh OOHApY>KMBAET OMIMOKH HEYETHOM
KkpatHocTH. (CleIoBaTelbHO, HWCKIIOYMB W3 BbIpakeHus: (1) BeposTHOCTH
OomuOOK  YETHOM  KpPAaTHOCTH,  MOJY4YUM  BEPOSATHOCTH  OIIHUOOK,
oOHapykuBaeMbix KoJoM (Pg). VckirounB BeposITHOCTH OMMOOK HEYETHOU

KpaTHOCTH, IIOJIYYUM BCPOATHOCTDH OIHI/I6OK, HC O6Hap}7)KI/IBaCMBIX KOJO0M

(PHe06H) .
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Koppektupyroiyto  cmocoOHOCTh KOJa MOKHO — XapaKTepU30BaTh

BEJIMUMHOUW OTHOIIIEHUA .

_ HeoOH
77 - '
00H

_CPPA-P)™?  C?.10° 1
CP,(1-P)"" C:1-10°) 33-10°

Takum o0Opa3oM, Ha OJHY HE OOHAPYKMBAEMYIO OILIMOKY MPUXOJIUTCS
33-10° 0GHAPYKCHHBIX.

Buvibop muna muxpo 9BM

Jlnst oOpaboTku moctynaroieid nHpopmaiuu Beioupaercs Mukpo 9BM,
B COCTaB KOTOPOH BXOJWUT Pa3BUTHIM HAOOp MOAYJIEH CBSI3H C OOBEKTOM. DTO
MO3BOJISIET BECTU ONEPATUBHBINA KOHTPOJIb COCTOSIHUSA OOBEKTA.

Mukpo OBM pgomxkHa OBITH BCTpOEHAa B TMaHENIb TIe0(pU3MUECKON
KapOTa)XHOW J1a0d0opaTopuu, OCHAIleHa CpEACTBAMU 3alUThl OT TPSACKH,
BUOpaIuii, BO3JEHCTBUS  YJApHBIX HArpy30K, BIAKHOCTH, Tepemnaaa
TEeMIEpaTyp.

B xauectBe DBM MoOXkeT ObITh BHIOpaH COBPEMEHHBIN MPOMBILIICHHBIN
HOYTOYK.

Oyenka noepewnocmeu MUC

Jnsa  omenku o6mer mnorpemuoctd HMHWC 3amaguM  morpentHocTa
OTJICTLHBIX OJIOKOB.

Jl1st u3MepeHust TeMiiepaTyp UCIONIb3yeTCsl OJIMH U3MEPUTENIbHBIN KaHall,
B KOTOPBIM BXONAT: AaTduk, kommytatop, AIIIl, mpeoOpa3oBaTens KOI-KO/I,
JIMHUS CBS3U, peoOpa3oBaTenb KOJI-KoJ, kommyTtarop, LIAIL

3agaaum cieayrolue norpemHocty 6okoB MUC.

1. JaT4uk O, = 0,037%

2. KommyTarop &0y = 0,1%

3. ALII u HAII. Ilpumem norpemHocts npeoopazoBaHus Oap = Opan =

0,1%

4. TlpeoOpa3oBareslb KOJ-KOJ HE TaeT HOTPEITHOCTH.
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5. Jluaus cBS3W HE BHOCHUT TMOTPEITHOCTh, TaK Kak WH(opmarus
nepesaeTcsl B MTOMEX03aIUIIICHHOM KOJIe
Kanan uaMepeHus mpeCcTaBisieT co00i MOCIe0BaTeIbHYI0 CTPYKTYPY.
OO6m1ast MOrpenIHOCTh BCEM CUCTEMBI OyIeT paBHa:

SI/II/IC :6H3T+26K0M+28AHH: 0 ,437%

7. JlononnumenvHule pekomenoayuu

CTpyKTypHBIE CXEMBI JIOJKHBI OBITh COOpAHbI C UCIIOJIb30BAHUEM MAKETa

MatLab. ITpu pa3paboTke IEKTPOHHBIX CXEM OTACIBHBIX y3JI0B JIOJDKHBI OBITH

rcnoab3oBanbl maketsl Workbench v MultiSim.

8. JTumepamypa

1.Mouceenxko A.C., Eropoa W.B. HuabopmanmoHHO-U3MEPUTEILHBIC

cuctembl. Korcnekrt ekt . — M.: OOII PT'Y wedtn u raza, 2015. - 110 c.

2.

Nudopmarnmonnsie cucrembl : yaeOHuk aiist By30B / FO. C. M36aukoB u
ap. - 3-e uzn. - CII6. : TTutep, 2011. - 540 c.

Crpensuenko B.B. T'eodusuueckue wuccienoBanusi CKBaXHMH. - M.,
Henpa, 2008. - 552 c.

[lecrepkna  A.H. Cucrema MOIETUMPOBaHHUS U MUCCIEAOBAHUSA
panno3eKTpoHHbIX yeTpoiictB MultiSim10. M., JIMK TIlpecc, 2012.
HpsikonoB B.I1. MatLab 8 u Simulink ms pannounxenepos, M., IMK
IIpecc, 2011.
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Ilpunooscenue 1
3amaHusi Ha KypcoOBO€ MPOEKTUPOBAHUE
1.2.1 a) Jlmanazon wusmepsiembix Temmeparyp ot +3°C go +80°C
abcoroTHOM norpemntHocThio £0,1°C.
0) [locTostHHAs BpEMEHU U3MEPEHUS TATYMKOM — 5 CeK.
B) UyBctBHTENBbHOCTH 0,1°C
1.2.2 a) Jlmanazon m3mepsieMblx Temmepatyp oT +3°C mo +70°C
abcooTHOM norpemHocThio +0,2°C.
0) [locTostHHAs BpEMEHU U3MEPEHHUS TATYMKOM — 4 CEK.
B) UyBcTBUTENnbHOCTH 0,25°C
1.2.3 a) Jlmanazon usmepsiembix Temmeparyp ot +4°C go +90°C
abcomoTHOM norpemHocThio £0,15°C.
0) [locTostHHAs BpeMEHU U3MEPEHUS TATYMKOM — 6 CeK.
B) UyBctBHTENbHOCTH 0,2°C
1.2.4 a) Jlmamazon wusMepsieMbix Temmepatyp oT +2°C mo +92°C
abcoroTHOM norpenHocThio +0,25°C.
0) [TocTostHHAs BpeMEHU U3MEPEHUS TATYMKOM — 6 CeK.
B) UyBcTBUTeNnbHOCTH 0,1°C
1.2.5 a) Jlmanazon wusmepsiembix Temmeparyp ot +5°C go +70°C
abcoroTHOM norpentHocThio +0,15°C.
0) [locTostHHAs BpEMEHU U3MEPEHHUSI TATYMKOM — 5 CeK.
B) UyBctBHTENnbHOCTH 0,3°C
1.2.6 a) Jnmanazon usmepsiembix Temieparyp oT +4°C go +70°C
abcoroTHOM norpemHocThio £0,1°C.
0) [TocTostHHAs BpeMEHU U3MEPEHUS TATIMKOM — 4 CeK.
B) UyBctBHTENBHOCTH 0,05°C
1.2.7 a) Jmanazon usmepsiembix Temreparyp ot +3°C go +80°C
a0coiroTHOM norpemHocThio £0,2°C.

0) [locTositHHAs BpEMEHU U3MEPEHHUSI TATYUKOM — 5 CeK.

(@]
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B) UyBctBHTENbHOCTH 0,1°C
1.2.8 a) JlmanazoH usmepsieMblx Temieparyp ot +5°C pgo
abcoroTHOM norpenHocThio £0,1°C.
0) [locTostHHAs BpEMEHU U3MEPEHHUS TaTYMKOM — 3 CEK.
B) UyBctBuTensHoCTh 0,05°C
1.2.9 a) JlmanazoHn uszmepsieMblx Temriepatyp ot +4°C ndo
a0coiroTHOM norpemHocThio +0,2°C.
0) [locTostHHAs BpeMEHU U3MEPEHUS TATYMKOM — 6 CeK.
B) UyBctBHTENbHOCTH 0,1°C
1.2.10 a) [mama3oH usmepsieMblx Temmeparyp oT +6°C mo
abcomoTHOM norpemHocThio £0,25°C.
0) [locTostHHAs BpEMEHU U3MEPEHHUS TATYMKOM — 5 CEK.
B) UyBcTBUTENbHOCTH 0,4°C
1.2.11 a) [uama3oH usMmepsieMblx Temmeparyp oT +4°C mo
abcoroTHOM norpemHocThio £0,2°C.
0) [TocTostHHAs BpeMEHU U3MEPEHUS TATYMKOM — 5 CeK.
B) UyBctBHTENnbHOCTH 0,1°C
1.2.12 a) [mama3oH uaMepseMbIx Temmeparyp oT +5°C mo
abcomroTHOM norpenHocThio +0,25°C.
0) [locTostHHAs BpEMEHU U3MEPEHHUSI TaTYMKOM — 4 CeK.
B) UyBctBHTENBHOCTH (,1°C
1.2.13 a) [umama3oH usMmepsieMblx Temmepatyp ot +6°C no
abcoroTHOM norpemHocThio £0,1°C.
0) [TocTostHHAs BpeMEHU U3MEPEHUS TATIMKOM — 4 CeK.
B) UyBctBHTENbHOCTH 0,15°C
1.2.14 a) lmanazon usmepsieMblx Temmeparyp oT +4°C no
abcorroTHOM morpentHocThio +£0,25°C.
0) [locTostHHAs BpeMEHU U3MEPEHUsI TATYMKOM — 6 CeK.

B) UyBctBHTENBHOCTH 0,2°C

+60°C

+80°C

+70°C

+65°C

+75°C

+85°C

+90°C
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1.2.15 a) lmanma3oH usmepsieMblx Temmeparyp oT +6°C no
abcoroTHOM norpemHocThio +0,25°C.
0) [locTostHHAs BpeMEHU U3MEPEHUSI TATYMKOM — 3 CeK.
B) UyBctBHTENBHOCTH 0,5°C
1.2.16 a) [lmama3oH uszMmepsieMblx Temmeparyp oT +2°C mo
abcoroTHOM norpenHocThio £0,2°C.
0) [locTostHHAs BpEMEHU U3MEPEHHUS TATYMKOM — 5 CEK.
B) UyBcTBUTENbHOCTH 0,1°C
1.2.17 a) [uama3oH usmepsieMblx Temmeparyp oT +3°C mo
abcooTHOM norpemHocThio +0,25°C.
0) [locTostHHAs BpeMEHU U3MEPEHUS TATYMKOM — 5 CeK.
B) UyBctBHTENBHOCTH 0,5°C
1.2.18 a) [lmama3oH usMepsieMblx Temmeparyp oT +4°C mo
abcomoTHOM norpemuocTrio +0,1°C.
0) [locTostHHAs BpEMEHU U3MEPEHHUSI TaTYUKOM — 6 CeK.
B) UyBcTBUTENnbHOCTH 0,1°C
1.2.19 a) lmama3oH usmepsieMblx Temmeparyp oT +6°C mo
abcorroTHOM norpemHocThio £0,1°C.
0) [TocTostHHAs BpeMEHU U3MEPEHUS TATYMKOM — 4 CeK.
B) UyBctBHTENBbHOCTH 0,05°C
1.2.20 a) [mana3oH u3zMmepsieMblx Temmeparyp ot +2°C mo
abcoroTHOM norpemHocThio £0,1°C.
0) [locTostHHAs BpEMEHU U3MEPEHUSI TATYMKOM — 4 CeK.
B) UysctBHTENBHOCTH (,1°C
1.2.21 a) [umama3oH usmepsieMblx Temmeparyp oT +4°C mo
a0corroTHOM morpentHocThio £0,2°C.
0) [TocTostHHAs BpeMEHU U3MEPEHUS TATIMKOM — 6 CeK.
B) UyBcTBUTeNnbpHOCTH 0,1°C
1.2.22 a) Jlmana3oH usmepsieMblx Temmeparyp oT +4°C no

abcoroTHOM norpemHocThio £0,1°C.

+95°C

+95°C

+95°C

+75°C

+60°C

+95°C

+80°C

+50°C
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0) [locTostHHAs BpEMEHU U3MEPEHHUSI TATYMKOM — 7 CEK.
B) UyBctBHTENBHOCTH 0,1°C
1.2.23 a) [uanazon uzmepsieMbix temmeparyp ot +4°C po +75°C
abcoroTHOM norpemHocThio +0,25°C.
0) [locTostHHAs BpeMEHU U3MEPEHUS TATYMKOM — 5 CeK.
B) UyBctBHTENbHOCTH 0,5°C
1.2.24 a) lmanazon usmepsieMbix Temmeparyp oT +2°C mo +70°C
abcomoTHOM norpemuocThio +0,25°C.
0) [locTostHHAs BpEMEHU U3MEPEHHUS TaTYMKOM — 6 CEK.
B) UyBctBHTENBbHOCTH 0,5°C
1.2.25 a) [umama3oH uszMmepseMbix Temmeparyp oT +3°C mo +40°C
abconoTHOM norpemHocThio £0,1°C.
0) [locTostHHAs BpEMEHU U3MEPEHHUSI TATYUKOM — 5 CeK.
B) UyBcTBUTenbHOCTH 0,05°C
1.2.26 a) [mamazon usmepsieMblx Temmeparyp oT +5°C mo +85°C
abcoroTHOM norpenHocThio +0,25°C.
0) [locTostHHAs BpEMEHU U3MEPEHHUSI TATYMKOM — & CEK.

B) UyBcTBUTENnbHOCTH 0,5°C
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