MIHICTEPCTBO OCBITH I HAYKU YKPAIHU
HAIIIOHAJIbBHUUN YHIBEPCUTET KOPABJIEBY IYBAHHA
IMeH1 agmipaia MakapoBa

XEPCOHCBHKMI HABUAJILHO-HAYKOBUWM IHCTUTY T

Kadenpa TennorexHiku

T7513
3ATBEP/’KEHO

3acTynHUK IUPEKTOpA
S 3 HaBYAJIbHO1 POOOTH
) K.T.H., npodecop O.M. JIymueHKo

POBOYA ITPOT'PAMA HABYAJIBHOI TUCLIHILIIHH

Program of the Discipline
TEIVIOTEXHIYHI BUMIPIOBAHHS TA ITPUJIA/IU

Heat Engineering Measurements and Instruments

pIBEHb BHUILIOT OCBITH  nepuiuil (6aKaniagpCcoKuil)
THI JACLUATUIIHA 0006 ’s13K080

MOBA BUKJIaJaHHS VKpaiHcoKa

XepcoH — 2023



PoGoua mporpama HaBuYanbHOI AUCIHUILUIIHU «TeIIOTEXHIYHI BUMIPIOBAHHS Ta
npuiagn» € OJHIECI 13 CKJIAJOBUX KOMIUICKCHOI MiATOTOBKM (haxiBI[IB rajay3i 3HaHb
14 «Enextpuuna 1HKeHepisy, creiiaibHocTl 142 «EnepreTnune ManrHoOyaAyBaHHSD)

OCBITHBOI ImporpamMu «/IBUTYHH BHVTDiH.IHBOFO 3TOPAHHA .

«_25 » _cepnua 2023 poky — 27 c.

Po3poOnuku: Konosanos /[.B., 1.1.H., npodecop kadeapu TENIOTEXHIKH

Ko6Gamnasa I'.O., k.T.H., 101IeHT KadeapH TeTUIOTEXHIKU

[Ipoext poGovoi mporpamMu HaBUAIbHOI JgUCHUIUIIHM  «TernoTexHiuHi
BUMIPIOBaHHS Ta MPWJIAJIN» Y3TOIHKEHO 3 TapaHTOM OCBITHBOI ITPOrpamMu

["apaHT OCBITHBOI TPOTpPaMH
«JIBUTYHU BHYTPIIIHBOTO 3TOPSTHHS

- /s
K.T.H., TOLICHT / f»{/.fcf; 7 O.B.[lposn

[IpoexT poGouoi mporpamu HaBuaidbHOI AUCIUIUIIHE  «TemnoTexHiuHi
BUMIPIOBAHHS Ta MIPWJIAIN» PO3TIISTHYTO HA 3acijlaHHi Kadeapu TEeTIIOTeXHIKU
ITpoToxon Ne 01 Big « 28 » cepunst 2023 p.

B.o. 3aBigyBaua kadeapu TEIIOTEXHIKH Waﬁﬁg’f .0. KobGanasa

PoGoua mporpama HaBuYagbHOI AUCHUILIIHU «TeIIOTEXHIYHI BUMIPIOBAHHS Ta
npuiaan» 3aTBeppkeHa MetoanyHoro pajgorw XHHI HYK
ITpoTokon Ne 01 Bim« 29 » _cepuus 2023 p.

Tonosa MP XHHI HYK 2 N OM. Iynuenko

© Konosainos /[.B., 2023
© KoobOanasa I'.O., 2023
© XHHI HVYK, 2023



A O S

10.

3MICT

Beryn

Onuc HABYATBHOT AUCHUTIIIHI . . .. v eetteennteeeneneennneeaeeneeennneenns 6
MeTa BUBUCHHS HABYATBHOT JUCTIUTUIIHE «...'uveeneeenneenneannnnnn. 7
[lepeayMoOBH JJ1s1 BUBYEHHS JUCHUTIITIHM . . .vveneeenneenneennaeannenn. 7
O4iKyBaHI PE3YABTATH HABUAHH . « .. uveeneeereneenneeneeennnennneanne. 8
[Tporpama HABYATBHOT JUCIIATITIHI . ..\ veueseeenseeannneeennaneannnanns 10

Metonu HaBYaHHsI, 3aCO0U J1arHOCTUKH Pe3yJIbTaTiB HABUYAHHS Ta

METOJIM 1X JIEMOHCTPYBAHHS .. vt vvvveeennnssviiirenetaeeeeennneeeeannnnns 17
DopMHU MOTOYHOTO Ta MiJICYMKOBOTO KOHTPOIIO «...eeueeennennenn.. 17
Kpurepii OLIHIOBAHHS PE3YJIbTATIB HABUAHHS . ..eonuveneeenenennnnen, 19
3aCO0M HABYAHHS ... vueteennreeennneeenneeeanneeennseeanneeareeneeannanns 20
PexomeH10BaH1 Kkepena IHPOPMAITIT «.ovvvvveenneeeiieeeneeannne. 20

B 10):7: s § 26 % S USUUR RN 22



BCTVII

AHoTAaLifA

HucuumutiHoro «TemmoTexHiuHl BUMIPIOBaHHS Ta NOpWIaguW» NeperdayeHo
HaOyTTs CTyJ€HTaMH 3HaHb Ta HABUYOK JJISI OBOJIOJIHHSI OCHOBHUMH KOHIICTIISIMU 1
NPUHITUIIAMY, TOB'SI3aHUMH 3 BHMIPIOBAaHHSIMH B TEIIOTEXHIIll, BUKOPUCTAHHSIM Ta
00CITyroByBaHHSAM IpHUIaAiB, a TAKOXK MPOBEICHHS aHAJI3y Pe3yJbTaTiB BUMIPIOBAHb,
BU3HAYEHHSI TOYHOCTI Ta HEBH3HAYCHOCTI, OIIHKA JIOCTOBIpHOCTI nanuX. Ili 3HaHHSA
JIO3BOJIIIOTh JOTPUMYBATHUCh BUMOT IIIOJIO0 CTaHAAPTH3aIlil 1 KaaiOpyBaHHS MPHUJIaIiB
JUTsl 3a0€3MeYeHHsT BUCOKOI TOYHOCTI BUMIPIOBAaHb Ta BUPINIYBATH Ha BUCOKOMY DPiBHI
MPAKTUYHI TEIUIOTEXHIYHI 3aBJIaHHS, PO3POOIATH Ta BAOCKOHAIIOBATH TEIUIOTEXHIYHI
cucteMu. Mera J0CSITaeTbcs Ha OCHOBI BUBYEHHS METOJIB  BUMIPIOBAHHS
TEIUIOTEXHIYHUX BEJIMYMH, OYJIOBU 3acO0IB BHUMIpIOBaHb, CIOCOOIB 0OpOOKH
iH(popmartii. L1 3aBnanHs cipsgMOBaHi Ha Te, 00 MiArOTYBAaTH CTYIEHTIB A0 BUPIILICHHS
peanbHUX 3aBJIaHb Y raixy3i TeIIOTEXHIKH Ta EHEPTreTUKH, 1€ BUMIPIOBAHHS Ta KOHTPOJIb
TEIJIOBUX MapaMeTPiB € BAXKIIUBOIO CKJIaJI0BOI0 POOOTH YCTAHOBOK Ta CUCTEM.

[Iporpama HaBuaIbHOI MUCIUIUTIHU «TETUIOTEXHIYHI BUMIPIOBAHHS Ta TP
po3paxoBaHa Ha CTYACHTIB, fKI BHUBUMIM HACTYNHI AWCIUILUTIHK: MeTposoria Ta
cTaHaaprtu3auis, TexHlYHa TepMOAMHAMiKa, EJEKTpOTEeXHIKa Ta eJIEeKTPOHIKA.
[Iporpama mnepenbavae KOMIUIEKCHE 3aCTOCYBaHHS HAOyTHMX KOMIETEHIN i
BUPILIEHHS BUPOOHUUYO-TEXHOJIOTYHUX 3aBJaHb Ta 3a/lay B 00JIaCTl TEIUIOTEXHIKU Ta
CHEPreTUKH.

HMuctuminina «TemmoTexHiuyHI  BUMIPIOBAHHS Ta Mpuiagn»  3a0e3nedye
3aCTOCOBYBAaHHS OTPMMAHHUX HAaBUYOK Ta KOMIETEHIIIN IJIsl YCIIIIHOT poOOTH B raiys3i
TEIJIOTEXHIKM, BHPIIMIYIOYM BaXIWBI  3aBJaHHSA IWIOJ0 EHEProe(eKTUBHOCTI,
TEIJI000MIHY Ta 1HIIMX ACHEKTIB TEIUIOTEXHIYHUX CHCTEM, a TAKOX IPH Po3poOLl
BIIMOBIAHUX PO3/I1IIB aTECTalllitHOT BUITYCKHOT poOOTH OakanaBpa.

KarouoBi caoBa: 1maTyWky, TEIUIOTEXHIYHI BEJIMYUHH, BHUMIPIOBaHHS,
KaJ1iOpyBaHHS, aHAI3 JIaHKX.

Abstract

The discipline "Heat Engineering Measurements and Instruments" is designed to
provide students with knowledge and skills for mastering the fundamental concepts and
principles associated with measurements in heat engineering. This includes the use and
maintenance of instruments, as well as the analysis of measurement results,
determination of accuracy and uncertainties, and assessment of data reliability. These
acquired knowledge enables adherence to standards and calibration requirements for



ensuring high measurement accuracy and addressing practical heat engineering tasks at
an advanced level, including the development and improvement of heat engineering
systems.

The goal is achieved through the study of methods for measuring heat engineering
quantities, the design of measuring instruments, and information processing techniques.
These tasks aim to prepare students for solving real-world challenges in the field of heat
engineering and energy, where the measurement and control of thermal parameters are
crucial aspects of the operation of installations and systems.

The course "Heat Engineering Measurements and Instruments" is tailored for
students who have studied the following disciplines: Metrology and Standardization,
Technical Thermodynamics, Electrical Engineering and Electronics. The program
involves the comprehensive application of acquired competencies to address production
and technological tasks in the field of heat engineering and energy.

The discipline "Heat Engineering Measurements and Instruments" ensures the
application of acquired skills and competencies for successful work in the field of heat
engineering, addressing important challenges in energy efficiency, heat exchange, and
other aspects of heat engineering systems. It also plays a crucial role in the development
of relevant sections of the bachelor's degree thesis.

Keywords: Sensors, Heat Engineering Parameters, Measurements, Calibration,
Data Analysis.
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2. MeTa BUBUYEHHS HABYAJBLHOI JHUCIUILIIHHA

MeToro BUBYEHHSI HaBYAJIbHOI AUCHUILIIHU «TerIOTeXHIYHI BHUMIPIOBAHHS Ta
npuiaam» € Ha0yTTS 3HaHb (OopMyBaHHs y 3700yBauiB 3rigHo 31 CTaHAAPTOM BHIIO1
OCBITH YKpaiHu, 3arBep keHuM Hakazom MiHicTepcTBa OCBITH 1 HAyKH YKpaiHU B1J
19.10.2018 No 1136 Takux KOMIIETEHTHOCTEM:

[HTErpanbHa KOMIIETEHTHICTh

— 3JIaTHICTh PO3B’SI3yBaTH CKJIAHI CIeIiali30BaHi 3a/1a4l 1 MpakTU4IHI mpobdIeMu
y Tally31 eHepreTHYHOro MallMHOOy 1yBaHHs abo y mpolieci HaBYaHHs, 110 nepegdadae
3aCTOCYBaHHs Teopiit TEMJI0MAaCcCO0OMIHY, TEXHIYHOI TE€PMOJIMHAMIKH,
riiporazoAMHaMiky, Tpanchopmanii (MepeTBOPeHHs) eHeprii, TEXHIYHOT MEXaHIKU Ta
METO/IIB BIAMOBIAHMX HAYK 1 XapaKTEPU3YEThCS KOMIUIEKCHICTIO T4 HEBU3HAUEHICTIO
YMOB.

3aranbHi KOMIIETEHTHOCTI:

3K3. 3gaTHICTh 3aCTOCOBYBATH 3HAHHA Y IPAKTUYHUX CUTYAIISX.

3K4. 3nanHs Ta pO3yMiHHS MPEIMETHOI 00NacTi Ta PO3yMiHHS MpodeciitHOi
ISIBHOCTI.

3K8. 3parHicTh 10 mMONIyKYy, OOpoOjeHHs Ta aHamidy iHpopMalii 3 pi3HHUX
JoKeped.

3K9. 3natHiCTh mpaItoBaTi B KOMaH/II.

3K12. HaBuuku 371iicHEeHHS O€3MeUHOT AisUTbHOCTI.

3K13. 3garnicTh 3a0e3meuyBaTu SKiCTh BAKOHYBaHUX POOIT.

CrnenianbHi (paxoBi) KOMIIETEHTHOCTI:

@®K2. 3natHICTh 3aCTOCOBYBAaTH CBOI 3HAHHS 1 PO3YMIHHS JJIi BU3HAYEHHS,
dbopmyIIIOBaHHS 1 BUPINIEHHS 1HXXCHEPHUX 3aBJaHb 3 BHUKOPUCTAHHSM METOJIB
CJICKTPUYHOT 1HXKEHEPIi.

®K6. 3maTtHicTh BHOMpATH OCHOBHI M JIONIOMDKHI MaTepiaid Ta CIocoOu
peamizaiii OCHOBHHMX TEIJIOTEXHOJIOTIYHUX TMPOIECIB MPU CTBOPEHHI HOBOTO
oOnaHaHHS B TaJIy31 eHEProMalmnHOOY TyBaHHS 1 3aCTOCOBYBATH MPOTPECUBHI METOIU
eKCIUTyaTalii TEeIUIOTEXHOJIOTIYHOIO  O0JIafHAHHA Il O00’€KTIB  €HEPreTHKH,
MPOMUCIIOBOCTI 1 TPaHCIOPTY, KOMYHaJbHO-NIOOYTOBOIO Ta arpapHOrO CEKTOPIB
€KOHOMIKH.

®K7. 3patHicTh OpaTH ydacTh y poOOTax 3 PO3pPOOKH 1 BIPOBAIHKEHHS
TEIJTIOTEXHOJIOTIYHUX TPOIIECIB Yy XOJI MIATOTOBKM BHUPOOHHIITBA HOBOi MPOIYKIIii,
MEPEeBIPATH AKICTh MOHTaXy ¢ HaJaro/pKeHHsS MpU BHUMNPOOYBaHHSIX 1 3/1a4l B
EKCILTyaTallit0o HOBUX CHEPreTUYHUX 00’ €KTIB Ta CHCTEM.

@®KS8. 3paTHICTP BU3HAYATU PEXKMUMH EKCIUTyaTalli €HEepreTMYHoro Ta
TEIUIOTEXHOJIOTIYHOTO O0JaAHaHHA Ta 3acTOCOBYBAaTH CIIOCOOM pallOHAJIbLHOIO
BUKOPUCTAaHHS CUPOBUHHUX, CHEPIeTUUHUX Ta 1HIIMX BUJIIB PECYPCIB.



®KO9. 3natHicTs BUKOHYBATH poOOTH 31 cTaHAapTU3alii, yHi(ikamii Ta TeXHIYHOT
HIArOTOBKM A0 cepTu(ikamii TEXHIYHUX 3ac00iB, CUCTEM, MPOLIECIB, YCTATKyBaHHA I
MarepialliB, OPraHi30BYBaTH METPOJIOTIYHE 3a0e3MeUYeHHs] TEIUIOTEXHOJIOTTYHUX
MPOIIECIB 3 BUKOPUCTAHHSIM THIIOBHUX METOJIB KOHTPOJIIO SIKOCTI MPOAYKII y ramys3i
€HEpreTUYHOr0 MAIIMHOOY 1yBaHHS.

®K10. 3marnHicTe 3a0e3medyBaTH MOJCIIOBaHHS OO0 €KTIB 1 MpOIECIB 3
BUKOPUCTAHHSM CTaHAAPTHUX 1 CHEIIaJbHUX TMAaKeTIiB mporpaMm Ta 3aco0iB
aBTOMaTH3alli 1HXEHEPHUX PO3PaxyHKIB, MPOBOJUTH EKCIEPUMEHTH 3a 3aJaHUMH
METOMKaMU 3 00pOOKOIO 1 aHAII30M pe3yJIbTaTIB.

O®KI11. 3paTHICTP BUKOPUCTOBYBAaTHM CTaHAAPTHI METOAUKU IJIAHYBaHHS
eKCIEPUMEHTAIbHUX JOCI1PKEHb, 3111 ICHIOBATH 0OPOOKY Ta y3arajbHEHHS Pe3yJIbTaTIB
€KCIIEPUMEHTY.

3. IlepexymoBu /it BUBYEHHS QUCIUILTIHH

[lepemymoBamu Jisi BABYCHHS JAHOI TUCITUIUIIHU € TUCIUIUTIHA: MeTpoJoris Ta
cTaHjapTu3alis, TexHiuHa TepMoauHaMika, EjdekTpoTexHika Ta eJIeKTpOoHiKa.

4. OuikyBaHi pe3yJbTaTH HABYAHHS

BuByeHHsT HaBYaJIbHOI AUCIHUILTIHKM Tependadae GhOpMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TAKUX PE3YJIbTaTIB HABUYAHHS:

[1P1. 3HaHHA 1 po3yMIHHS MaTeMaTUKH, (PI3UKH, TEIJIOMACOOOMIHY, TEXHIYHOI
TEPMOJIMHAMIKHK, TIAPOra3oJuHaMiky, TpaHcdopmalli (IepeTBOPEHHs) EHeprii,
TEXHIYHOI MEXaHIKHM, KOHCTPYKI[IMHMX MarepiaiB, CHCTEM aBTOMAaTH30BaHOIO
MPOEKTYBaHHS EHEPreTUYHMX MAaIIMH Ha PIiBHI, HEOOXIJHOMY MJii JOCSTHEHHS
pe3yabTaTiB OCBITHBOT IPOTPAMH.

[1P2. 3HanHS 1 pO3yMiHHS IHXKCHEPHUX HAyK HaA PiBHI, HEOOXIMHOMY IS
JOCSITHEHHSI 1HIIMX PEe3yJbTaTiB OCBITHBOI IPOrpaMu, B TOMY YHCJI1 II€BHA O013HAHICTh
B OCTaHHIX JIOCSITHEHHSX.

[1P3. Po3yMmiHHS IIMPOKOr0 MDKIUCUHUILIIHAPHOTO KOHTEKCTY CHELialbHOCTI
142 EnepreTudde ManmHoOy TyBaHHS.

ITP4. 3acTtocoByBaTH 1H)XXEHEPHI TEXHOJIOTIi, IPOIIECH, CUCTEMH 1 OOJIaTHAHHS
BIAMOBIAHO 110 chemianbHocTi 142 EHeprernuHe MammHOOYAyBaHHS, OOWUpaTH 1
3aCTOCOBYBAaTH MPHAATHI THUIIOBI aHATITHUYHI, PO3PAXyHKOBI Ta EKCIIEPUMEHTAIbHI
METOJIY; IPAaBUIBHO IHTEPIPETYBATH PE3YJIbTATH TAKUX JOCITIIKEHb.

I1P9. 3acTocoByBaTH HOPMATUMBHI JOKYMEHTH 1 MpaBUjia TEXHIKH O€3MEKH NpH
BUpILIEHH] TpOo(deciitHMX 3aBaHb.



[1P10. ITnanyBaTH 1 BAKOHYBaTH €KCIIEPUMEHTAJIbHI JOCTIIPKEHHS 32 JI0IIOMOT 00
IHCTPYMEHTaJbHUX 3ac00iB (BUMIPIOBIBHUX MPUIAIB), OLIHIOBAaTH MOXUOKH
MPOBEJICHHS JIOCI1KEHb, POOUTH BUCHOBKHU.

[IP12. 3acTocoByBaTM MpakTU4YHI HABUYKM BHPIIMIEHHS 3aBJaHb, WIO
nepeadavaroTh peasizalliio 1IHKEHEPHUX IIPOCKTIB 1 MPOBEACHHS JOCIIKCHb.

[TP13. BukopuctroByBatu oOJaHAHHS, MaTepiajan Ta 1THCTPYMEHTH, 1HXXCHEPHI
TEXHOJIOTI 1 MPOIIECH, a TAKOXK PO3YMIHHS iX 0OMEXKEeHb MPU BHUPIMIEHHI MPOheCIiHHIX
3aBJ/IaHb.

[1P14. 3acTocoByBaTH HOPMHU I1HXKEHEPHOI MPAKTUKH Yy CPepi €HEPreTHIHOTO
MalIMHOOY1yBaHHS.



5. IlporpaMa HaBYAJbHOI JUCHUILIIHU

Monyas 1.

3microBHui MoayJib 1. TeopeTn4uHi 0OCHOBHM i 3ac00u BUMiproBanb. MeToan
BUMIipIOBAHHSI TEPMOAMHAMIYHHUX MapaMeTpiB po0OYHUX TiJI.

Tema 1. BuMiproBaHHS: OCHOBHI TOHATTS Ta BuU3Ha4YeHHs. [Ipsami Ta
OTOCEpPEKOBaHI BHUMIPIOBaHHA. TOYHICTh 1 MOXMOKM BHUMIpOBaHb. CHUCTEMaTHYHI
noxuOku 1 cocobu ix obmiky. Bumankosi moxuOku. HopmanbHMil 3aK0H po3MoAiLy
BUMAIKOBUX TOxuOOK. CepemHs KBaapaTuyHa TmoxuOka. BumankoBi moxuOku
OMOCEPEAKOBAHUX BUMIPIOBAHb.

Jxepena ingopmarii: [1] ¢.8-9, 12-26; [2] ¢.9-11, 15-29; [5, 6].

Tema 2. Ciocobu npeacTaBieHHs pe3yJbTaTiB BUMIPIOBaHb. [ padiunuii crociO.
Emnipuyni  gopmynu. [padiunuit merom 1 MeToJq HaWMEHIIMX KBaapaTiB IS
BU3HAYEHHS eMIipuYHUX (GopMyIl. ABToMaTHU3allisi 0OpOOKU pe3yIbTaTiB BUMIPIOBAHb.

Jlxepena indopmartii: [1] ¢.209-214; [2] ¢.245-253.

Tema 3. 3acobu BuMIpIOBaHb, iX KiIacu@ikalis Ta CTPYKTYpHI CXEMHU.
MeTposoriuyHi XapakTepUCTUKH 1 BIACTHUBOCTI 3ac00iB BUMIiproBaHb. llepeTBoproBaui
HEEJeKTPUYHUX BEJIMYMH B €JICKTpUYHI (MapaMeTpuyHi Ta reHeparopHi). [Ipuctpoi
MPE/ICTaBIICHHS BUMIPIOBAJIbHO1 iH(OopMartii. [HpopmaliiitHO-BUMIpIOBaIbHI CUCTEMHU.

Jlxepena ingopmanii: [1] ¢.10-12, 26-42; [2] c.11-15, 30-36, 50-57; 5, 6].

Tema 4. TepmoMerpu po3MMpeHHS 1 MaHOMETPUYHI TEPMOMETPH, IX
XapaKTePUCTUKU. TepMOENEKTPUYHI TEPMOMETPU. TeEOpeTHYHI OCHOBU Tepmomap.
CranmaptHi Tepmonapu. Cnocobu BumiptoBanHs TepMoEPC. Tepmomerpu omopy
(MeTaneBi Ta HamiBIOPOBIAHUKOBI). CTaHmapTHI TepMoMeTrpu omopy. Cnocobu
BUMIPIOBaHHSI  €JeKTpu4YHOro omnopy. CucreMatuyHi TOXHOKH BUMIPIOBAHHS
TeMIlepaTypd KOHTAKTHUMH MeToJaMu. HEKOHTakTHI MeToau BUMIpPIOBaHHS
TemriepaTypu. [lipoMeTpu BUIPOMIHIOBaHHS, IX CXEMU Ta XapaKTEPUCTUKH.

Jxepena iHdopmartii: [1] ¢.43-82; [2] c.60-84; [5, 6].

Tema 5. BumiproBanHs MOBHOTO 1 CTaTUYHOTO THUCKY. PiaMHHI, MEXaHIuHI Ta
CJICKTPUYHI MAaHOMETPH; X XapakTepucTuku. [Ipyxuaai ManoMmeTpu. OCHOBHI ITpaBuia
BUOOpPY, YCTAaHOBKM Ta MOBIPKM MaHOMETPIB. BUMiproBaHHSI MIBUJIKO3MIHHUX THCKIB.
Inpukaropu Ta ix TUON.

Jlxepena indopmartii: [1] ¢.92-102; [2] ¢.117-137; [5, 6].
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3MmicToBHi MOAYIb 2. MeToau BUMiPIOBAHHS TEIIOTEXHIYHMX I Pe:KMMHHX
napaMeTpis.

Tema 6. Mexaniuni piBHeMmipu ((QYTIITOKH, BOJO MMOKAXYMUKOBI MpPHUIAAH,
NOIUIaBKOBI piBHEMIpH). EJeKTpUuHI piBHEMIPH, 1X TUIU Ta XapaKTEPUCTUKU. EMHICH1
PIBHEMIpH, iX TUIIM, CXEMH Ta XapaKTEPUCTUKU. ¥YIbTPAa3BYKOBI PIBHEMIPH, MPUHLHUII

i, CXeMH Ta XapaKTEPUCTHKH.
Jlxepena indopmarti: [1] c.127-136; [2] ¢.183-191; [5, 6].

Tema 7. TaxomeTpuuH1 JIYWJIBHUKH KIJBKOCTI Ta BUTpaToMmipu. Burparomipu
3MIHHOTO Tepenaay TUCKY. TeopeTHuHi OCHOBH 3BY)KYBaJIbHUX MPUCTPOiB. MeToanka
pO3paxyHKy 1 TIpaBWia PpO3MIIICHHS 3BYXKYBaJbHUX MPUCTPOiB. Burpatomipu
MOCTIMHOTO Tepemnaxy TUCKy. PoTameTpu, iX TUNM Ta XapaKTePUCTUKHU. TerioBi,
YJIBTPA3BYKOBI Ta €JIEKTPOMArHiTHI BUTPATOMIPH, iX CXEMH Ta XapaKTEPUCTUKHU.

Jlxepena iHdopmartii: [1] ¢.103-126; [2] ¢.164-183; [5, 6].

Tema 8. IlizcymoByroul mYMIBHUKM 00epTiB. BinlleHTpOBI, eNeKTpHUYHI,
MAarHiTHI Ta CTPOOOCKOMNIYHI TaXOMETPH, IX CXEMH Ta XapaKTePUCTUKHU. BHU3HaueHHS
MOTYKHOCT1 3a MapaMmeTrpamu poboyoro Tuta. ['iapaBiivuHi Ta €IEKTPUYHI TaIbMOBI
OPUCTPOI, IX XapaKTEPUCTUKU. TOpPCIOMETpPHU: €NEKTPUYHI, ONTHUYHI Ta aKyCTHYHI
TopcioMeTpu. TopcioMeTpu 3 TEH30IaTYUKAMH.

JIlxepena iHdopmartii: [1] c.137-160; [2] ¢.191-216.

Tema 9. 3apmanHs rasoBoro aHamizy. BimOupanus npoO rasy. MexaHiuHi
(XiMi4H1), KOHAYKTOMETPHUYHI Ta MAarHiTHI Ta30aHaI3aTOPH; IX XapaKTEPUCTHKHU.
Xpomatorpadu; MPUHIIAI BUMIPIOBAHHS 1 XapaKTEPUCTUKU. Bu3HaueHHs KOHIIEHTpaIlii
KaHIIEPOTCHHUX peuoBMH. BumipioBanHs mymy Ta BiOpariii. BumiproBanbHi cxemu,
XapaKTEPUCTUKHU IITyMOMIPiB Ta BIOPOMETPIB.

Jlxepena indopmartii: [1] c.184-194, 201-202, 204-208; [2] ¢.217-222, 225-227,
235-241; [5, 6].



TeMaTHYHHI JIAH HABYAJIBLHOI JUCIUILIIHHA

Ha3Bu 3MicTOBUX MOAYJIIB 1 TEM

KinpkicTs roguu

neHHa popma

3ao4yHa (hopma

y TOMY YHCIi

y TOMY YHCHi

yeporo a0 np c.p. yeporo 71a6 np c.p.
1 2 4 5 6 7 9 10 11
Moayas 1

3microBHuii MoayJb 1. TeopeTnuni ocHoBH i 3aco0u BUMipioBaHb. MeToAu BUMIPIOBAHHS TEPMOJAMHAMIYHMX MapaMeTpiB

DO0OYMX TiJI.

Tema 1. BumiproBaHHs: OCHOBHI MOHSTTS
Ta BU3HaUeHHs. [Ipsmi Ta omocepeakoBaHi
BUMIpIOBaHHS. TOUHICTh 1 MOXUOKH
BUMiproBaHb. CUCTEMATHYHI MOXUOKH 1
criocoOu ix 00JiKy. BunaakoBi mOXuOKH.
HopmanbsHuit 3aK0H po3noainy
BHUIMAIKOBUX TTOXHOOK. CepeHs
KBaJIpaTU4HA Mmoxubka. Bunaakosi
NOXHUOKH OMOCEPEAKOBAHMX BUMIPIOBAHb.

Tema 2. CriocoOu npeacTaBiIeHHs
pe3ynbpTaTiB BUMiptoBaHb. [ padiunnii
cnoci0. Emmipuuni popmymnu. ['padiunmii
METOJ 1 METO/I HAMMEHIIINX KBaJpaTiB JJIs
BU3HAYCHHS eMITIpUYHUX (HopmyI.
ABTomaru3zaiist 00poOKH pe3yJIbTaTiB
BHUMIPIOBaHb.




Tema 3. 3acobu BUMIipIOBaHb, iX
KJacu@ikalis Ta CTpyKTypHI CXEMH.
MeTposioriudi XapaKTEepUCTHKH 1
BJIACTUBOCTI 3aCO01B BUMIPIOBaHb.
[lepeTBOproBaui HEeNEKTPUUHUX BETHUNH
B €JIEKTPHUYHI (TapaMeTpUYHi Ta
reHepatopHi). [Ipuctpoi npeacraBieHHs
BUMIpIOBAJIbHOI iH(OpMAIIii.
[HpopMaLliiHO-BUMIPIOBAJIbHI CUCTEMH.

Tema 4. TepmMoMeTpHu PO3MIUPESHHS 1
MaHOMETPUYHI TEPMOMETPH, X
XapakTepucTuku. TepMoenekTpuiHi
TepMomMeTpu. TeopeTuyHi OCHOBHU
tepmonap. CTaHIapTHI TepMONapH.
Crnioco6u BumiptoBanHst TepMoEPC.
TepmomeTpu onopy (MeTaseBi Ta
HaIiBIpoBiAHUKOB1). CTaHAapTHI
TepMoMeTpu onopy. Criocobu
BUMIPIOBaHHS €JICKTPUYHOTO OTOPY.
CucremaTu4Hi TOXUOKH BUMIPIOBAHHS
TeMIIepaTypu KOHTAKTHUMHU METOJIaMHU.
HekoHTakTHI METOI BUMIPIOBaHHS
temrepatypu. [lipomerpu
BUIIPOMIHIOBAHHS, iX CXEMHU Ta
XapaKTePUCTHUKHU.

13




Tema 5. BumiptoBaHHs MOBHOTO 1
CTaTUYHOTO TUCKY. PinMHHI, MEeXxaHI14HI Ta
CICKTPUYHI MAHOMETPH; iX
XapakTepucTuku. [Ipy>kuHH1 MaHOMETpH.
OcHoBHI IpaBUjIa BUOOPY, YCTAHOBKHU Ta
MOBIPKM MaHOMETpIB. BumiproBaHHs
IIBUIKO3MIHHMX THUCKIB. [HAMKAaTOpH Ta 1X
THUIIH.

Pa3om 3a 3microBuM moayJiem 1

45

10

8

27

45

6

4

35

3microBHU# Moayab 2. MeToau

BUMIipPIOBaHHS Te

IVIOTEXHIYHHUX I peKMMHUX

napamerpis.

Tema 6. Mexaniuni piBHEMipu
(pyTIITOKM, BOJIO MOKAKYMKOBI ITPUIIA]IH,
MOTIJIaBKOBI piBHEMipH). EnexTpuuni
piBHEMIpH, X TUIIH Ta XapaKTEPUCTHKH.
€MHICHI pIBHEMIPH, IX TUIIH, CXEMHU Ta
XapaKTEPUCTUKU. Y IIbTPa3BYKOBI
piBHEMIpH, MPUHIIUII i1, CXEMH Ta
XapaKTEPUCTHKH.

12

12

12

Tema 7. TaxomeTpHuuHi JIYUITLHUKI
KUIBKOCTI Ta BUTpaToMipu. Butparomipu
3MIHHOTO TIepenay TUCKY. TeopeTnyHi
OCHOBH 3BY>KyBaJIbHUX MIPUCTPOIB.
MeTtonrka po3paxyHKy 1 mpaBuiia
PO3MIIIEHHS 3BY)KYBAJIbHUX MPUCTPOIB.
BurpaTomipu nocriitHoro nepenany
TUCKY. PoTamerpu, iX Tunm ta
XapakTepucTuku. Tersaosi, yabpTpa3ByKoBi
Ta eIEKTPOMArHiTHI BUTPATOMIpH, 1X
CXEMH Ta XapaKTEePUCTUKH.

12

12

12

14




Tema 8. IlincymoByrOY1 JTIYMIBHUKN
00epTiB. BialileHTpOBI1, €1EKTPUYHI,
MarHiTHi Ta CTPOOOCKOMIYHI TaXOMETPH,
iX CXeMH Ta XapaKTepUCTHKH.
Bu3HaueHHs MOTYXHOCTI 3a TapaMeTpaMu
poOouoro Tina. ['iapaBniyni Ta
€JICKTPUYHI TaJIbMOBI IPUCTPOI, iX
xapakrepuctuku. TopciomeTpu:
€JIEKTPUYHI, ONITUYHI Ta aKyCTUYHI1
TopciomeTpu. TopciomeTpu 3
TEH30/1aTYMKaMH.

11

11

11

Tema 9. 3aBnanHs ra30BOTO aHAIIZY.
Binbupanns npo6 raszy. MexaHniuni
(XiMi4H1), KOHIYKTOMETPHUYHI Ta MarHiTHI
ra30aHai3aTopH; X XapaKTePUCTHKH.
Xpomarorpadu; NpUHIUI BUMIPIOBAHHS 1
XapaKTepucTuku. BuznaueHHs
KOHIIEHTpAIIll KaHIIEPOT€HHUX PEUYOBHH.
BumiproBanus mymy Ta BiOparii.
BumiproBasibH1 CXeMH, XapaKTePUCTHKU
IIYMOMIpIB Ta BIOPOMETPIB.

10

10

10

10

Pa3zom 3a 3micToBUM MoaysieM 2

45

33

45

45

Pazom

90

15

15

60

90

80

15




Temu 1a6opaTopHuX podiT

KutpkicTs roaun
Ne
Ha3Ba Temu JICHHA 3a09Ha
3/n dbopma dbopma
HaBYaHHS HaBYaHHS
1 | 'pagyroBaHHs TEXHIYHUX TEpPMOIAP 2 —
2 | I'pagyroBaHHSI TEPMOMETPIB ONOPY 2 1
3 | I'panyroBaHHs JIOTOMETpA 2 —
4 | [loBipka mpy>KMHHOTO MaHOMETpPa 2 1
5 BI/IMip.IOBaHHH. IIBUKO3MIHHOTO THUCKY ) )
MEXaHIYHUMH 1HANKATOPAMH
6 | IloBipKka €JIeKTPUYHOr0 MOKAXKYMKA PIBHS PIIUHU 2 —
I'panytoBanHs BUTpaTOMipa TOCTIMHOrO Ta
7 3MIHHOTO Tiepenaay THCKIB (i3 3BY)XYBaJIbHUM 3 B
YyTIMBUM  €JeMeHToM  (miadparmor)  Ta
IIBUJIKICHOTO JIIYMJIbHUKA KUIBKOCTI (pOTaMeTpa)
Pazom 15 4
Camocriiina po6orta
KinpkicTes roauu
No
Hasga remn I€HHa 3a04YHa
3/m dbopma dbopma
HaBYaHHS HaBYaHHS
1 | CucremaTnyHi MOXUOKH 1 CIOCOOM 1X 00JIIKY 7 9
) CHOFJO6H MPEICTaBICHHS pe3ynbTaTiB 5 9
BHUMIpPIOBaHb
3 MeTpoJsioriuyHi  XapakTEPUCTUKU 1 BJIIACTUBOCTI 5 6
3ac00iB BUMIpIOBaHb
4 OcHoBHI npasua BHOOPY, YCTAHOBKHU Ta MOBIPKU 5 6
MaHOMETPIB
5 CucremaTuuHi MOXHOKHU BUMIPIOBaHHS 5 5
TEeMIIepaTypy KOHTAKTHUMH METOIaMHU
6 VYbpTpa3ByKOBI piBHEMIpH; TPHUHIUN Ail, CXEMH 9 12
Ta XapaKTEePUCTUKHU
7 Meronuka p03paxyHKy"i npaBuia PO3MIILIECHHS 2 12
3BY)KYBaJbHUX MPUCTPOIB
2 Bu3naueHHsS TOTYXKHOCTI 3a  TapamMeTpaMu 6 1
po60oYoTo TiNa
9 3aBJIaHHsI Ta30BOT0 aHAJII3Y 10 10
Pazom 60 80




6. MeTroau HaBYaHHS, 32CO0U TIATHOCTHKY Pe3y/bTATIB HABYAHHA Ta METOAH
IX J€MOHCTPYBAHHS

MeToau HaBUYaHHS:
JUTSA BCI1X BU/IB 3aHSTEH:

- poboTa 3 ITepaTyporo — OMpAIFOBaHHS PI3HUX BUIIB JHKEPEII, CIPSIMOBAHE Ha
dbopMyBaHHS HOBUX 3HaHb, 1X 3aKPITUICHHS, BUPOOJICHHS BMIHb 1 HABUYOK Ta peali3alliro
KOHTPOJIbHO-KOPEKIIMHOT GyHKIIIT B yMOBax (popMasibHOI OCBITH;

- TIOSICHEHHSI — CJIOBECHE PO3KPHUTTS NPUUYMHHO-HACIIIKOBUX 3B'SA3KIB 1
3aKOHOMIPHOCTEH Yy PO3BUTKY MPUPOJHU, JIIOJACHKOTO CYCIUIBCTBA 1 JIIOJCHKOTO
MUCJICHHS;

- JMCKYCisl - 0OMIH HOMISIIAMHU 1100 KOHKPETHOI MPoOJIeMHU 3 METOIO HAOYTTS
HOBUX 3HaHb, 3MILIHEHHS BIACHOI TyMKHU, ()OpMYyBaHHS BMIHHS ii 0OCTOIOBATH;

JUTSL JIEKI[IHHUX 3aHSATh:

- BICOMETOJ — BHUKOPHCTaHHS BiJeoMarepialiB ISl aKTUBI3allii HAaOYHO-
YyTTEBOTO CIpPUKWMaHHS; 3a0e3medye OUTBIN JIeTKe 1 MIIHE 3aCBOEHHS 3HAHb B iX
00pa3HO-NOHATINHIN HUIICHOCTI Ta EMOLIKHIN 3a0apBIEHOCTI;

U1 1a00PAaTOPHUX 3aHSTh:

- naboparopHa poOoTa — METOJ MOTJIHUOJEHHS 1 3aKpIIJICHHS TEOPETUYHUX
3HAaHb IUIIXOM BUKOHAHHS BUMIPIOBaHb Ta JOCIIKEHb TPU BUKOHAHHI JIA0OPaTOPHUX
3aBJ/IaHb;

- IHCTPYKTaX — O3HAaWOMJICHHS 31 crmocobamMu BHUKOHAHHS 3aBJiaHb,
IHCTPYMEHTAMHM, MaTepiajlaMH, TEXHIKOIO O€3IeKH, MOKa3 oIlepaliid Ta OpraHi3auio
poO0OYOTo MicIsl.

3acobamu OLIIHIOBAHHS Ta METOJAMU JEMOHCTPYBAHHS PE3yJIbTATiB HABYAHHS €:

- 3BITM 3 BHUKOHaHHA Ja0opaTopHOi poOOTHM Ta Mpe3eHTalli pe3yJbTaTiB
BUKOHAHUX JabopaTopHuUX poOIT Ha KoMIT'toTepi (a0 MHUCHhMOBUM KOHTPOJIb
pe3ynbTaTiB);

- yCHI BIJIOBI/Il Ha JIaA0OPAaTOPHUX 3AHATTSX;

- TOTOYHI MOJYJbHI KOHTPOJIBHI poOOTH y (hopmi TecTyBaHHsS (TE€CTOBUUI
KOHTPOJIb);

* 3alliK.

7. ®opMH MOTOYHOIO TA MiACYMKOBOI0 KOHTPOJII0

JlocsSTHEHHS CTYy/IeHTa OIIHIOIOThCS 32 100-0aIbHOIO CHCTEMOIO Y HIBEPCHUTETY.

[TincymkoBa OlliHKa HAaBYAJIBLHOTO KYpCy BKIIIOYA€ B ce0€ OIIHKH 3 MOTOYHOTO
KOHTPOJIIO 1 OI[IHKH 3aKJIIOYHOT0 3aJIKYy.

[InToma Bara 3aKJIFOUHOI'O 3aJIIKy B 3arajibHiil cUCTEMI1 OLIHOK - 40 danie. IIpaBo
3/1aBaTH 3aKJIIOYHUN 3aJ1iK HAMAEThCS CTYACHTY, KM 3 ypaxXyBaHHSIM MaKCHMaJIbHHX
O0aniB MPOMDKHUX OIIHOK 1 3aKJIIOYHOIO ICIUTY HaOupae He MeHiie 60 oanis.
[TimcymMKoBa OIlIHKa HABYAJIBHOTO KYPCY € CYMOIO MPOMIKHHUX OIIHOK 1 OI[IHKH 3aJIiKy.



[ToTouHU KOHTPOJIb MPOBOAUTHCS HA KOKHOMY JIAOOPAaTOPHOMY 3aHSTTI Ta 3a
pe3yibTaTaMy BUKOHAHHS 3aBJaHb CaMOCTIHOI poOoTu. Bin nependayvae oniHOBaHHS
TEOPETUYHOI MIArOTOBKH 3/100yBayiB BUIIOI OCBITH 13 3a3HAYEHOI TeMHU (y TOMY YHMCIII,
CaMOCTIMHO OIpallbOBAaHOTO MaTepiaiy) Mij Yac BUKOHAHHS 3aBJaHb J1a0OPaTOPHUX
pOoOIT Ta HaJaHHS BIAMOBIEH 110 TEMATHYHUM TECTaM.

3apaxyBaHHSI KPEIUTIB HABYAILHOTO KypCY MOKJIMBO TUTBKH MICIs TOCATHEHHS
pe3yibrariB, 3amranoBanux PITH/I, mo BupaxkaeTbcs B OAHIN 3 MO3UTHBHUX OIIHOK,
nepen0avyeHuX YNHHUM 3aKOHOIaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJabTATiB HABYAJIbHOI JiSIJIbHOCTI CTYJACHTIB
Ta IX OIIHIOBAHHSA

Kpurepii oniHioBaHHA J1a00paTOPHUX POOIT

ban Kpurepii omiHtoBaHHs
5 PoGora BuKOHaHa y BCTaHOBJICHUM TepMmiH. BukoHaHa camocCTiitHO,
PO3B’s13aHO BC1 MOCTaBJIEHI 3a/1a4i 3a BapiaHTOM 0€3 TOMUJIOK.
PoGora BukoHaHa y BcTaHOBIICHHH TepmiH. CTyAeHT po3B’s3ye BCi
4 ITOCTaBJICH] 3a/1a4i IMiCJIsI KOHCYJIbTAIll BUKJIa/1aua; BIAMOBI A€ HA 3alTUTaHHS,

B IIJIOMY TMPaBWIbHO, MPOBOAWTH JabopaTopHy poOOTy 3a BapiaHTOM,
BIJIIOB1Ia€ HA 3alIUTaHHS.

PobGota BukoHaHa y BcTaHOBIEeHUH TepMiH. CTyA€HT BUKOHYE JIaOOpaTOPHY
3 | poOOTYy 3riJIHO 3 IHCTPYKIIIE€IO, BIJMOBI/Ia€ HA 3alUTaHHS, BUKOHYE 3aBJAaHHs
3 IOMUJTKAMH.

Po6oTa BUKOHaHa 3 TOPYIIEHHSIM BCTAaHOBJICHUX TepMiHIB. CTyI€HT BUKOHY€E
2 | nabopatopHy poOOTY MiJ KEPIBHUIITBOM BHKJIajaya; J1a€ BIAMOBIIl HE Ha BCi
3alMUTAHHs; BUKOHYE 3aBJIaHHS 3 TOMUJIKAMH.

Po6oTta BuKOHaHa 3 TOPYIICHHSIM BCTAaHOBJICHUX TepMiHIB. CTyI€HT BUKOHYE
1 | maGoparopHy poOOTy Iij KEPIBHUIITBOM BUKJIaJa4a; Aa€ BIAMOBIAI HE Ha BCI
3aNWTAaHHS; BUKOHYE 3aB/IaHHS 31 3HAYHUMHU TTOMUJIKAMU.

0 | PoGoTa He BUKOHYBamacs.

Kpurepii oniiHloBaHHS NOTOYHOT0 MOYJIbHOT0 KOHTPOJIIO 3HAHb
y dopmi TecTyBaHHA

IIpaBriibHUX 100 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 10

BimoBiaeH, %
12,5 11 9 8 7 6 5 4 3 2
(22,5) | (20) | (18) | (16) | (14 | (12) | (10) | (B) | (6) | (4

bana
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KpuTtepii oniHOBaHHS MiICYMKOBOI0 KOHTPOJIIO

ban Kpurepii omiHrOBaHHS
40 CTy:Z[eHT BUKOHAB MiJICYMKOBY pOOOTY, BIJITOBIB HAa MUTaHHS 0€3 MOMMIIOK,
BUPIIIUB 33/1a4y.
30 CTyHeHT.BHKOHaB niﬂcyMKOBy po0oTy 0€3 NOMWIOK, BUPIIIKB 3ajauy, ajie
BIJINTOBI/Ii HA TUTAHHS HE TTOBHI.
20 Crynent opieHTyeTch y TEOPETUYHUX MUTAHHAX, aj¢ HEJOCTATHBO BOJIOJIE
METOJaMH PO3pPaxyHKIB.
10 CTyILG.HT ciabKo Opi€HTy€TI>C.SI y TEOPETUYHHUX MUTAHHSX 1 HEIOCTaTHBHO
BOJIOJIIE METOJIAMHU PO3PAXYHKIB.
0 CTyﬂqHT He Bonqz[ie TEOPETUYHUM MaTepiajioM IUCLHUIUIIHU, HE PO3B’S3ye€
3a/1a4i, HE BIJMOBIA€ HA MUTAHHS.
¥Y3arajabHI0104i pe3yJIbTaTH MOTOYHOT0 KOHTPOJIIO 3HAHD
MakcumainibHa KUTbKICTb OaniB
®opma KOHTPOIIIO neHHa opma 3aouHa popma
HaBYaHHS HaBYaHHS
Bukonanns 7 pob. x 5 6aniB = 3 pob. x 5 6axniB =
71a00paTOPHUX POOIT 35 GaniB 15 GaniB
IToTounui 2 IIMK x 12,5 6ainiB
MOJTyJIbHUN KOHTPOJIb = 25 GariB ]
Buxonanus 2 KP x 22,5 6aimiB =
KOHTPOJIBHUX POOIT i 45 GaniB
Beboro 60 60

8. Kpwurepii oniHoBaHHsI pe3ybTaTiB HABYAHHS

Ne 3micToBoro Moy i Bix poGotu KinpkicTs 6aniB
TEMU neHHa popma | 3aouHa popma

T2 JlabopatopHna pobota Ne 1 5 5

IM 1 T3 Jlabopatopna pobota Ne 2 5 5

T4 Jlabopatopna pobota Ne 3 5 5

TS Jlabopatopna pobota Ne 4 5 —

T6 Jlabopatopna podota Ne 5 5 -

3M 2 T7 Jlabopatopna po6ota Ne 6 5 —

T8 Jlabopatopna pobota Ne 7 5 —

IIMK Tectu 25 —

KoHnTposnbsHa poboTa 45
[licyMKOBHI KOHTPOJIb | 3alllK 40
Pa3om 100




9. 3aco0u HABYAHHSA

3acobamu HaBYaHHS € 610i0TeuH1 poHau (MAPYYHUKH, HABYAIbHI TOCIOHHUKH, B
T.4. €JIEKTPOHHI 3 €JIEKTPOHHOI 610710TeKN Kadeapn), a TaKOK MYJIbTHMEIIHI 3ac00n
(MyJIbTUMEIIMHUN MIPOEKTOP, MEPCOHABHI KOMII FOTEPH 3 MIAKIIOYEHHSIM 0 MEPEXI
[aTepHer).

[Ipu mnpoBeaeHH! 3aHATH 3a JUCTaHIHOIO (OpMOIO HaBuaHHS (y mepion
KapaHTUHY) BHUKOPHCTOBYIOTbCS JAMCTAHLIMHI T1uiaropmMu U iHQOpMaUIiHO-
koMyHikaniiHi TexHosorii (Google Classroom, Google Meet, ZOOM Cloud Meetings,
Skype, Viber tomio). TexHiuHi 3aco0M HaBYaHHS: MYJbTUMEIIMHHUI TMPOEKTOP,
NIEPCOHABLHI KOMIT IOTEPH 3 MiIKIIOYCHHIM 10 Mepexi [HTepHerT.

10. PexomenaoBaHi qxepesia inpopmairii

OcHoBHa JiTepaTtypa
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YIMTY, 2000. 34 c.

5. T'nmymienko O.JI. MeToanuHi BKa3iBKM A0 MPAKTUYHUX 3aHATH 3 JAUCHUILIIHU
«TemnoTexHiuHl BUMIPIOBaHHSA Ta MpUiaigu» il CTYyAEHTIB JEHHOI (opMH
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nocionuk. Cymu: CyMcbkuil AepkaBHH yHiBepcuTeT, 2015. 189 c.

JonomizkHa jireparypa

8. Temmneparypubie uzmepenus. CrpaBounuk / I'epamenko O.A., T'opnoB A.H.,
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Hopatok 1

KouTposbni nuTaHHs
JJISl IOTOYHOT0 MOYJIbHOT0 KOHTPOJIIO
3 pucuuIIiHU «TenJioTexHiyni BUMiplOBaHHS Ta NPUJIATN»

3aeoannus 1

1. Pe3ynbratu BUMIpIOBaHb MPEJICTABISAIOTh y BUINIAAI TaOmuub, rpadikis,
eMipu4HuX Gopmys. BkaxiTsh, sskuii crnocid npejacTaBieHHs] Ma€ HABUILY HAOYHICTb.

2. o Taxe BumiproBaHHs? HaBeaiTh BU3HAUEHHS.

3. BusnHauutu  aOCONIOTHY  TOXMOKY  ONOCEPEIKOBAHOTO  BUMIPIOBAHHS
BEJIMUMHM y, KA OOYMCIIOEThCS 32 (OPMYJIO y = 2x°, 1€ Pe3yJbTar IPSIMOTo
BUMIPIOBaHHS X = 2, a a0COM0THA MoXuOKa nmpsmMoro BumiproBanas Ax = 0,1.

3asoanmns 2

1. Pe3ynpTat BUMIpIOBaHb MPEACTABIAIOTh Yy BUIIIAAlI Tabmuib, rpadikis,
eMipu4yHuX (popmysl. BKkaxiTsh, SKkuil criocid npeAacTaBiIeHHs MAa€ HAMBUILY TOUHICTb.

2. SIxi 6yBarOTh BHIM BUMIPIOBAaHb 33 CIIOCOOOM OTPUMAaHHS pe3yJIbTaTiB?

3. TemnepaTypy BHUMIPIOIOTh CIHOCTEPEKECHHSIM 3a 3MIHIOBAHHSIM (DI3UUHUX
BJIACTUBOCTEHN PEYOBHUH: 00’ €MHE PO3LIMPEHHS PIUH 1 TBEPAUX T1J, 3SMIHIOBAaHHS TUCKY
piauHu a0o0 ra3y B 3aMKHEHIM CHUCTEMI, BUHUKHEHHS €JIEKTPOPYIUIAHOI CHIIH,
3MIHIOBaHHS €JIEKTPUYHOTO OIOPY METaiB 1 HAMiBIPOBIIHHUKIB, BUIPOMIHIOBAHHS
HarpiTux Tid. Bkaxite, Ha sKid (I3UYHIA BIACTUBOCTI IPYHTYETbCS  Mis
TEPMOEIEKTPUYHUX TEPMOMETPIB.

3aeoanmus 3

1. IleperBopioBaui HEENEKTPUUYHUX BEJIMYMH B EINEKTPUYHI TMOJUISIOTHCS Ha
reHepaTopHi Ta MapaMeTpuy4Hi. BKaxiTh, SKi TEpPEeTBOpPIOBaYl HE MOTPEOYIOTH
JOTIOMIKHOTO JKEpEJia CTPyMYy.

2. o Take moxubka BumiproBanHs? Knacudikyiite moxubku BUMipIOBaHb.

3. Emmnipuuni ¢popmynu BU3HAYAIOTh IpaiuHUM METOAOM 1 METOI0M HaMEHIIINX
KBaApariB. BkaxiTe, sikuil MeTos 3abe3nedye OUIbI BUCOKY TOYHICTh BU3HAUECHHS
eMIIIPUYHOI (POpMYIIH.

3asoanns 4

1. 3a cmocoboM OoTpUMaHHs pe3yJIbTaTy BUMIPIOBaHHS MOIUISIOTh HAa TPSIMi Ta
orocepeKoBaHi. BkaxiTh, Ipu sIKOMY CIIOCO01 BUMIPIOBaHHS Pe3yIbTaT 3HAXOAUTHCS
0e3mocepeHbO 3 TOCHITHUX JaHUX.

2. SIK1 iICHYIOTh METOJY BUMIPIOBaHHS TeMIepaTypu?

3. Bxaxitp, IKi MAHOMETPUYHI TEPMOMETPH — ra30B1, pIAMHHI a00 KOHICHCAITIITH1
MaroTh HEPIBHOMIPHY IIKaTYy.

3aeoanns 5
1. TToxuOku BUMIPIOBaHb MOJUIAIOTh HA CUCTEMAaTH4HI, BHUMIAJKOBI 1 Tpyol.
BxaxiTh, sika moxubka He BpaXOBYETHCS IPU 00pOOIIl pe3yJIbTaTiB BUMIPIOBAHb.



2. OnuuiiTh MPUHIMII 1T PIAMHHUX TEPMOMETPIB.

3. TemmepaTypy BHUMIPIOIOTh CIOCTEPEKCHHSIM 3a 3MIHIOBAaHHIM (DI3MUYHHUX
BJIACTUBOCTEMN PEYOBHUH: 00’ €MHE PO3LIMPEHHS PIAUH 1 TBEPAUX T, 3SMIHIOBAHHS TUCKY
piauHM a00 ra3y B 3aMKHEHId CHUCTEMI, BUHUKHEHHS €JIEKTPOPYLIIMHOI CHJIH,
3MIHIOBAHHS €JIEKTPUYHOIO OINOPY METajlB Ta HAMIBIPOBIJHUKIB, BUIIPOMIHIOBAHHS
HarpiTux Tul. BkaxiTe, Ha AKiil (Pi3UYHIN BIACTUBOCTI IPYHTYETHCS il OIMETAIEBUX 1
JTUIATOMETPUYHUX TEPMOMETPIB.

3aeoanmus 6

1. TToxubOka BUMIpIOBAHHS BUPAXKAETHCSI B aOCOMIOTHUX 1 BIJHOCHUX OJMHUIISX.
Bxaxith, ska mnoxuOka (aOCoOMIOTHA YW BIJHOCHA) BHUPAXKAETHCA B OJUHUIIIX
BHUMIPIOBAHOT BEJITMYHMHH.

2. o Take Tepmonapa? SKUM YUHOM BOHA MPALIOE?

3. IleperBopioBaui HEENEKTPUUYHUX BEJIMYMH B EINEKTPUYHI TMOIUIIOTHCS Ha
TeHEpaTopHI Ta mapaMeTpuyHi. BkaxiTh, 0 AKUX TEPETBOPIOBAYIB BITHOCITHCS
TEPMOIEPETBOPIOBAY1 OMIOPY (TEPMOPE3UCTOPH ).

3aeoanns 7

1. CucremaTu4H1 NOXUOKM MOJLISIOTHCS HA METOAMYHI, anapaTypHi Ta MOXHUOKHU
BIUTIKY. BxaxiTh, sdka moxuOka 3yMOBJIEHA I1HAMBIAYaJbHUMHU OCOOJIHMBOCTIMHU
eKCIIEPUMEHTATOpA.

2. o Take mipomeTp? ki OCHOBHI B HMIPOMETPIB ICHYIOTh?

3. Jlo craHgapTHUX TepMomnap BIAHOCATHCA: IIATUHOPOIIN-INIATUHOPOIIEBA,
IUTATUHOPOAIN-IIIATUHOBA, XPOMEIIb-AIFOMEIIEBA, XPOMEb-KOIeeBa, 3 crianis — HK-
CA. BkaxiTs, sika TepMomnapa po3BuBae Haitouibiry EPC.

3asoanns 8

1. TouHICTh MpUNATy XapaKTEPU3IYETHCS OCHOBHOIO 1 JIOJIATKOBOIO MOXHUOKaAMHU.
BxaxiTts, sika moxuOKka BiIacTUBA MPUIIAy TP HOPMAJIBHUX YMOBaX €KCILTyaTalli.

2. HaBeniTh METOAU BUMIPIOBAHHS TUCKY.

3. Jlo cTraHgapTHHX TepMoONap BIAHOCATHCSA: XPOMEIb-KOMEIeBa, XPOMeEIb-
aJlroMesieBa, MIATUHOPOIIN-TIATUHOPOAIERBA, MJIATUHOPOAIN-TUIATUHOBA, 3 CIUIABIB —
HK-CA. BkaxiTh, IKOI0 TEpMOTIapOr0 MOKHA BUMIipsiTu Temmeparypy 1600 °C.

3asoanns 9

1. TemnepaTypa BUMIPIOETbCS MAHOMETPUYHUM TEPMOMETPOM KJIACy TOYHOCTI
1,0; mianazon BumiproBaHHs ckiagae Big -50 °C  mo 150 °C. BuzHauuTu aGCOMIOTHY
noXUOKY BUMIPIOBAHHS TEMIIEpaTypH.

2. Ilo take nedopmaniitauii ManoMmeTp? Sk BiH mpairoe?

3. IleperBoptoBaui HEENEKTPUUYHUX BEJIMYWH B EINEKTPUYHI TMOJUISIOTHCS Ha
TeHEpaTOpHI Ta mapaMeTpuyHi. BkaxiTh, 10 AKUX MEPETBOPIOBAYIB BITHOCITHCS
I’ €30€JIEKTPUYHI [IEPETBOPIOBAYI.
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3aeoanns 10

1. BunagkoBi TOXMOKHM OIIHIOIOTHCS METOJaMU Teopli I1MOBIpHOCTEH Ta
MaTE€MaTUYHOI CTATHUCTHKU. BKaXiTh, 44 MOXHA i1 OJHOKPATHOIO BUMIPIOBAHHS
BU3HAUYUTH CEPEHIO KBAJAPATUUHY ITOXUOKY.

2. Slki iCHYIOTh METOJIM BUMIPIOBAHHS BUTPATU PIAVHU Ta razy?

3. Bu3HauuTH BIAHOCHY MOXHOKY OMOCEPEAKOBAHOTO BUMIPIOBAHHS BETUYUHHU Y,
AKa BU3HAYAETbCA 3 QOpMyNd y = 2x°, i€ pe3ysabTaT npsAMOro BUMIPIOBAHHA X = 2, a
abcotoTHa moxuOka npsMoro BuMiproBanua Ax = 0,1.

3aeoanns 11

1. BusHauuty abCOMOTY NOXUMOKY OIIOCEPEAKOBAHOIO BUMIPIOBaHHS BEIUUNUHU Y,
AKa OOUMCIIOETHCS 32 (GOpMYNIOK y = 4x%, e pe3ynbTaT NPSAMOrO BHMIipIOBAHHS
BEITMYHMHM X = 2, a abCcoI0THA TOXUOKa npsiMoro BuMiproBanus Ax = 0,1.

2. lllo Take eneKTpOMAarHiTHI BHUTPATOMIPH Ta Ha SKOMY MPHUHIUII BOHU
0a3yroThCs?

3. TemnepaTypy BHUMIPIOIOTh CHOCTEPEKECHHSIM 3a 3MIHIOBAHHSIM (DI3UUHUX
BJIACTUBOCTEMN PEYOBHUH: 00’ €MHE PO3LIMPEHHS PIAUH 1 TBEPAUX T, 3SMIHIOBAaHHS TUCKY
piauHM a00 ra3y B 3aMKHEHId CHUCTEMI, BUHUKHEHHS €JIEKTPOPYLIIHHOI CHIIH,
3MIHIOBAHHS €JIEKTPUYHOIO OMOpPY METajiB Ta HAMIBIPOBIIHUKIB, BUIIPOMIHIOBAHHS
HarpiTux Ti1. BKaxiTh, Ha AKid BIACTUBOCTI T'PYHTYETHCS [isl PIAMHHUX CKJISTHUX
TEPMOMETPIB.

3asoanns 12

1. Jlo 3aco6iB BUMIpIOBaHb BiJHOCSTHCS: MIpU, BUMIPIOBAIbHI IEPETBOPIOBaYI,
BUMIPIOBAJIbHI TIpuiaagu. BkaxiTh, 110 SKuUX 3aco0iB BUMIPIOBaHb BIJIHOCSTHCS
TEpPMOTIapH.

2. OnumiTh METOJ] BUMIPIOBAaHHS BUTPATH 32 JOTIOMOTOIO JIIYMIHHUKIB.

3. MaHoMeTpu4Hi TEpMOMETpPH TOJISIOTHCS Ha Tra3oBi, pIAWHHI Ta
KOHJEHCallliHIl. BKaxiTh, $KI TEPMOMETPH IPYHTYIOTbCS Ha 3aJE€XKHOCTI THUCKY
HACHYCHHS TEPMOMETPUIHOI PEYOBUHHU BiJ TEMIIEPATYPH.

3agoanns 13

1. 3a cnocoOoM OTpuUMaHHSI pe3yJbTaTiB BUMIPIOBAHHS MOAUIAIOTH HA MpsSMi Ta
ornocepeaKoBaHi. BkaxiTh, nMpu sIKOMY coco01 BUMIPIOBaHHS Pe3yJbTaT OTPUMYIOTh
00UYHCIIEHHSIM 32 (OPMYJIOIO.

2. SIxi1 3acoOu BUKOPHUCTOBYIOTHCS JIJIs1 BUMIPIOBaHHS BOJIOTOCTI MOBITPS?

3. TepmoEPC TepMomap BUMIPIOETBCS  NPAMUM  (MUTIBOJBTMETPOM) 1
KOMIICHCAIlIMHUM (TIOTEHIIIOMETpOM) crioco0amu. BkaxiTh, kvl crociO 3abe3nedye
O1IIbIIl BUCOKY TOUYHICTh BUMiproBaHHs TepMOEPC.

3asoanns 14

1. Jlo 3aco01B BUMIpIOBaHb BIIHOCSITHCS: MIPH, BUMIPIOBAJILHI IEPETBOPIOBAYl Ta
BUMIPIOBAJIbHI Tpuiaagu. BkaxiTh, skuil 3aci0 BUMIPIOBaHHS MPU3HAYCHUW IS
BiITBOpPEHHS (hI3MYHOT BETUIMHU 33J]aHOTO PO3MIpY.

2. HaeniTh MeTOAM BU3HAYEHHS CKJIaJy ra30BUX CyMIIICH.
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3. MaHoMeTpu4Hi TEpMOMETpPH TOJUISIOTHCS HA Tras3oBi, pIAWHHI Ta
KOHJICHCAIlIiHI. BKaxiTh, B SKHX TEpMOMETpax 3aCTOCOBYEThCS (PpeoH sK
TEPMOMETPUYHA PEUOBHHA.

3agoanns 15

1. Jis 3aco0iB BHUMIpPIOBaHb TIPYHTY€TbCI Ha MeToAl Oe3mocepeHbOro
OLIHIOBAHHS (HAIIPUKJIIAJ, TOKA3aHHS PIIMHHOIO CKIISIHOIO TEpMOMETpa) ad0 Ha METOI
NMOPIBHIOBAHHS 3 MIpOoI0 (HAampUKiaj, MOKa3aHHS MOTEHIioMeTpa). Bkaxith, sxuit
MeTo/1 3a0e3neuye OUIbIl BUCOKY TOUHICTh PE3YJIbTaTy BUMIPIOBAHHSL.

2. SIxi mapaMeTpu BiTHOCSTHCSA 10 TEIJIOTEXHIYHHUX IMapaMeTpiB?

3. TepmomeTpu pO3UIMPEHHS MOAUISIOTHCS HA: PIAMHHI CKISHI TEPMOMETPHU
(KCT), OimeraneBi Ta IUIATOMETPUYHI TepMOMETpH. BKaxiTh, SKi TepMOMETpHU
IPYHTYIOTbCS Ha JTIHIHHOMY PO3LIUPEHH] PEUOBHUH.

3aeoanns 16

1. Temneparypa BHUMIPIOETbCS MAHOMETPUYHUM TEPMOMETPOM KJIACy TOYHOCTI
0,5; nianazoH BuMiproBanb ckiiaziae Big -50 °C no 150 °C; nokazanss npuiaay J0pPIBHIOE
100 °C. Bu3HauuTH BiIHOCHY MMOXUOKY BUMIPIOBAHHS TEMIIEPATYPH.

2. SIki iCHYIOTh METOJIM BUMIPIOBAHHS TEIJIOBOTO MOTOKY ?

3. IleperBoproBaui HEENEKTPUUHUX BEJIMYMH B EJNEKTPUYHI MOAUISIOTHCS Ha
reHepaTOpHI Ta NapaMeTpuyHl. BKaxiTh, 10 SKUX IEPETBOPIOBAYIB BIIHOCITHCS
PE3UCTUBHI IEPETBOPIOBAYI.

3aeoanns 17
1. BuszHauuTH, IKUM MaHOMETPUYHUM TEPMOMETPOM MO>KHA 3a0€3MEeUnTH OUTBII
BHUCOKY TOUHICTh BUMiptoBaHHs Temneparypu 100 °C:

Krac TounocTi Jliana3oH BUMipIOBaHb
0,1 0...200°C
2,0 -50...150 °C

2. Jlo TepMOMETpIB PO3IIUPEHHS BIIHOCATHCS OiMETaneBl Ta IUIATOMETPUYHI
TepMOMETpU. BKaxiTh, IKi TEpPMOMETPHU MAIOTh MEHIIY 1HEPLIHHICTb.
3. IIlo Take TepMoaHEMOMETP 1 JIsl HOTO BiH BUKOPUCTOBYETHCS?

3asoanns 18

1. OnocepeaxoBaHe BUMIPIOBaHHSI BUpakaeTbca (yHKIIEO y = x. Buznauutu
BIJIHOCHY MTOXHOKY BUMIPIOBaHHS BEJIMYMHH Y, SIKIIO PE3YJIbTAT IPSIMOTO BUMIPIOBAHHS
BEJIMYMHU X = 2, a a0COTI0THA MOXKUOKa npsiMoro BumiptoBaHHs Ax = 0,2.

2. Sk 3m1iiCHIOETHCS BUMIPIOBAHHS KOC(IIIEHTY TETUTOBIAaqi?

3. MaHoMeTpu4Hi TEpMOMETpPH TOJIISAIOTHCS HA Ta3oBi, pIJWHHI Ta
KOHJICHcaIliliHi. BkaxiTh, IKMM TEpMOMETpaM He BJIACTHBA T1APOCTaTHYHA ITOXHUOKA.
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3aeoanmns 19

1. TToxubku BUMIpIOBaHb MOJUISIOTHCS HA CUCTEMATHUYHI, BUIAIKOBI Ta rpyoi.
BxaxiTh, sika moxubka Moxe OyTH BpaxoBaHa BBEJICHHSM IONPABKU JO PE3YJIbTATY
BHUMIPIOBaHHS.

2. HaseniTe npHKiIaau HENPSIMHUX METO/I1B BUMIPIOBAHHS TEIUIOBOIO MOTOKY.

3. IleperBOoproBaul HEENEKTPUUHUX BEJIMYMH B EJIEKTPUYHI MOAUISIOTHCS Ha
TEeHEpaTOpHI Ta mMapaMeTpuuHi. BxaxiTe, sKi NepeTBOprOBaydl MNOTPEOYIOTh
JOTIOMIKHOTO JIKEpesa CTpyMy.

3asoarnns 20

1. Emnipuyni  ¢opMynd BHU3HAYaKOTh TpadiyHUM CIIOCOOOM 1 METOJIOM
HalMEHIIMX KBajpaTiB. BkaxiTh, skuii meTon 3abe3neuye OUIbII BUCOKY TOYHICTH
BU3HAYCHHS €MITIPUYHOI (HOPMYIIH.

2. Slki mpunaau BUKOPUCTOBYIOTHCS IS BUMIPIOBAHHS TYCTHHH TEILIOBOTO
MOTOKY?

3. IleperBOoproBaul HEENEKTPUYHHUX BEJIMYMH B EJIEKTPUYHI MOAUISIOTHCS Ha
TEHEpaTOpHI Ta MapaMeTpuyHi. BkaxiTh, A0 SKUX MEPETBOPIOBAYIB BIAHOCITHCA
TEPMOEJIEKTPUYH1 IEPETBOPIOBAYl (TEpMONapu).

3aeoanns 21

1. MeTposioriuHMMH XapaKTepUCTUKaMU 3aco0IB BHUMIPIOBaHb €: TOYHICTb,
Yy TIUBICTh, IHEPIIHHICTh. BKaXiTh, sika METPOJIOTIYHA XapaKTEPUCTHUKA BU3HAYAETHCS
BIJIHOIICHHSM 3MIHIOBaHHS BUX1IHOT'O CUTHAILY J0 3MIHIOBaHHS BX1JHOTO CUTHATY.

2. 1o take TemioBa TpyOa 1 AJi1 YOr0 BOHA 3aCTOCOBYETHCA?

3. IleperBopioBaui HEENEKTPUUHUX BEJIMYMH B EINEKTPUYHI MOJUISIOTHCS Ha
TeHepaTOpHI Ta MapaMeTpuy4Hi. BkaxiTh, 10 SKUX NEPETBOPIOBAYIB BIAHOCATHCS
TEPMOIIEPETBOPIOBAYi OTIOPY.

3aeoanns 22

1. TemnepaTypa BHUMIPIOETBCS TEepMOMETpOM Kiacy TouHocTi 0,1; miama3zon
BuMiptoBadb Big -200 °C mo -50 °C. Bu3HauuTH BiHOCHY MOXHMOKY BUMIPIOBaHHS
TEMIIEPATYPH, SAKIIO MMOKa3aHHS TepMoMeTpa ckiianarTs -100 °C.

2. Ski npunaay BUKOPUCTOBYIOTHCS JJIs BAMIPIOBAHHS CKJIaly AMMOBHUX ra3iB?

3. TloBHMI THCK B MOTOLI PIAMHMU JAOPIBHIOE CyMi CTaTUYHOTO 1 JUHAMIYHOTO
TUCKIB. SlKa CKJI1a/J10Ba IOBHOTO TUCKY BUKOPUCTOBYETHCS JUIsl BU3HAUEHHS ILIBUJIKOCTI
MOTOKY P1AWHU?

3aeoanmns 23
1. Jyig BUMIpIOBAHHS TEMIIEPATypHU 3aCTOCOBYIOTHCS TEPMOMETPH PO3LIUPEHHS,
MaHOMETPUYHI TEPMOMETPH, TEPMOMETPHU OIOpPY, TEPMOEIEKTPUUHI TEPMOMETPH,
MIPOMETPU BUNPOMIHIOBaHHS. BKaxXiTh, SKUM TPHUKIAJAOM MOXHA BHUMIPSITH
temnepatypy 6000 °C.
2. HaseniTe npuKiIaau NpuiIaaiB s BUMIPIOBaHHS 3alIMJIEHOCTI ra3iB.
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2
3. OmocepeskoBaHe  BHMIDIOBAaHHSA  NPEACTABIAECTHCA  (QYHKIi€O — y=-1
X2
BusHaunutu abCOMIOTHY NOXUOKY BHMIPIOBAHHS BEJIMYMHU Y, AKIIO PE3yIbTaTH
NPSMUX BUMIPIOBAHb X1 = 2, X2 = 3, a aOCOJIFOTHI MOXUOKHU NPSAMHUX BUMIpIOBaHb Ax| =

0,1; Ax2 =0,2.

3asoamnns 24

1. Pesynbrat BUMIpIOBaHb TIPEJCTABISIOTh y BUIIAL Tabmuib, Tpadikis,
emmipuaanx ¢Gopmyn. BkaxiTe, AKud crmocid mNpejCcTaBiICHHS Mae€ HaWBHUILY
HAOYHICTb.

2. SIki iCHYIOTh METOJIM BUMIPIOBAHHS PIBHS PIIUHU?

3. IleperBoproBaul HEEIEKTPUYHUX BEJIWYMH B EJIIEKTPUYHI PO3AUIAIOTHCA Ha
reHepaToOpHl 1 mapaMeTpuyHi. BkaxiTh, 10 SKUX NEPETBOPIOBAYIB BIIHOCATHCS
TEPMOEJIEKTPUYHI IEPETBOPIOBAY1 (TEpMONIApH).

3agoanmus 25

1. /JIns BUMIpIOBaHHS THCKY 3aCTOCOBYIOTBCS PIJIMHHI, MEXaHIYHI Ta €IEeKTPUUHI
MaHOMeTpU. BKaxiTh, J0 SKOTO THIY BIIHOCITBCSA MaHOMETPU 3 TPyOUYACTOIO
PY>KUHOIO.

2. SIx 3MIMCHIOETHCS BUMIPIOBAHHS B'SI3KOCT1 P1AMHU?

3. TemmepaTypa BUMIPIOETbCS TEPMOMETPOM Kiacy TouHocTi 1,0; miamazon
BuMiproBaHsb -20...180 °C. BuzHaunuTtu BiTHOCHY MOXHOKY BUMIPIOBAaHHS TEMIIEPATYpPH,
SKIIO TTOKa3aHHs TepmoMetpa aopiBHioe 100 °C.

3agoanns 26

1. EnextpuyHuii omip TEpMONEPETBOPIOBAYIB BUMIPIOETHCS JIOTOMETPAMH,
3pIBHOBA)KEHHMH 1 HE3PIBHOBRXXCHUMH MOCTaMH, KOMIICHCALIITHUM CIIOCOOOM.
Bkaxith, sikuii MeTo]1 3a0€31euye OUIbITY TOYHICTh BUMIPIOBAHHSI OTIOPY.

2. 1o Take peBepCHUBHHI JIUMIBHUK 1 ]Il BUMIPIOBAHHS SIKMX MapaMeTpiB BiH
pU3HAYECHUI?

3. Jlyis BUMIpPIOBAHHSI TUCKY 3aCTOCOBYIOTHCS MAaHOMETPHU TPbOX THUIIIB: PIAMHHI,
MEXaHIYHI Ta eJIeKTPUYHI. BKaXiTh, 10 SIKOTO TUITY BIAHOCITHCS MIKPOMaHOMETPH.

3aeoanmns 27

1. IloBHUI THCK PyXOMOI PEYOBHMHHU CKJIAQJA€THCS 3 ITUHAMIYHOIO 1 CTATUYHOIO
TUCKIB. BKaXxiTh, Sika CKJ1aJ10Ba IOBHOI'O TUCKY 3MEHILYETHCS B 3BYKYIOUOMY MIPUCTPOI
BUTpATOMIipa 3MIHHOTO TIEpenaay TUCKY.

2. B 4omy nosiirae NpUHLIMIN J11i MAHOMETPUYHUX TEPMOMETPIB?

3. TepmomneperBoproBadi ONOPY BUTOTOBISIIOTH 3 MeETaliB (IUIATHHA, MIJb) 1
HaIIBIPOBIIHUKIB (CyMIIIl OKCUAIB METAIIB). BKaXiTh, SIK1 MaTepiajin 3aCTOCOBYIOThCS
JUTSl BATOTOBJIEHHS! CTAaHAAPTHUX TEPMOIIEPETBOPIOBAYIB OMOPY.
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3aeoanmns 28

1. EmMmipuyni ¢opMynu BH3HA4YarOTh TrpadiyHUM CHOCOOOM 1 METOJIOM
HallMEHIIWX KBajapaTiB. BkaxiTh, skuii meton 3abesnedye OibIl BUCOKY TOYHICTh
BU3HAYEHHS eMITIPUIHOI (HOPMYIIH.

2. o Take moxubka BumiproBanHs? Knacudikyiire moxubku BUMipIOBaHb.

3. ManomeTpu4H1 TEpPMOMETPU MOAUISIIOTHCS HA Ta30B1, PIIMHHI, KOHEHCAIIIHI.
BkaxiTh, IKUM TEPMOMETPAM HE BJIACTHBA IJIPOCTaTUYHA TOXMOKA.

3agoanmns 29

1. TepmoEPC tepmonap BHUMIPIOETHCS MITIBOJBTMETPAMH 1 IMOTCHI[IOMETPaMHU.
Bxaxith, B SKMX NpuIIajiax 3aCTOCOBYETHCS KOMIICHCAI[IMHUM CIOCIO BUMIPIOBAHHS
tepmMoEPC.

2. Slki OyBaroTh BUAM BUMIPIOBaHb 32 CIOCOOOM OTPUMAHHS PE3YIbTaTIB?

3. Tuck BUMIPIOETHCS Py KUHHUM MaHOMeTpoM. [Ipu 3MiHIOBaHHI TUCKY Bif 1 10
3 MIlIa crpinka npunamy nepemictuiacs Ha 10 moainok. BuzHauuTu 1iHY TOAUTKH
ITKaJTM MaHOMETpa.

3aeoanns 30

1. BusHauuTu abCOMIOTHY MOXUOKY BUMIPIOBAaHHS TEMIIEpaTypH, SIKIIO ii AliicHE
3HaueHHs gopiBHIoe 100 °C, a mokazanus npunany 95 °C.

2. IIlo Take BaroBuii MeTOJ BUMIPIOBaHHS! BUTpPATH?

3. TemmepaTypa BUMIPIOETbCS TEPMOMETpPOM Kiacy TouHocti 0,1; miamazon
BumiptoBanb Big -200 °C nmo -50 °.C. Bu3HauuTu BITHOCHY NMOXHOKY BHUMIpPHOBaHHS
TeMIIepaTypH, AKIIO TOKa3aHHs TepMomeTpa ckianarTs -100 °C.
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