FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

PABOYAS ITPOT'PAMMA

aucauIaHbl 1.0 .113.06 TenoreXxHMYECKE U3MEPEHUS
s Hanpasiaenusi 08.03.01 CtpourtenbcTBO

ypoBeHb bakanaspuar

npodujib NoAroToBKM TeruiorazocHaOkeHHe ¥ MUKPOKIUMAT 3IaHUI

¢opma o0yueHus1 ouHas

Kagenpa-pa3pador4uk [ pagoCTpOUTENBCTBO, HHKEHEPHBIE CETH U CUCTEMBI

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 08.03.01 CtpouTenbCTBO, yTBEPKAEHHBIM IPUKa30M MUHOOpHAYKH OT

31.05.2017 Ne 481

3aB.xadenpoii pazpaboTynka,
J.TEXH.H., JI0LI.

Pazpabotuuk nmporpamMmel,
K.T€XH.H., JIO1l., JOLEHT

J. B. Yinbpux

i Tlancpepos C. B.
sv

.05.2023

CBEJIEHMS O BIIAJIEJIBLLE 31T

0 yHiBepeHTeT

C. B. ITandepos

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

dopmHpoBaHKE y CTYICHTOB 3HaHUN, YMEHUI 1 HaBBIKOB KBAIU(PUIIMPOBAHHBIX
U3MEpPEHUIN U KOHTPOJIA Ka4yeCcTBa U3JIEJIUI U MPOLECCOB. 3ala4yaMH Kypca
«TermmorexHMUECKHE U3MEPEHUS SIBISIOTCS: - U3yYEHUE U KPUTHYECKOE COIOCTABIECHUE
METOJIOB U3MEPEHNS PA3IMYHBIX BEJIMYMH, XapAKTEPU3YIOIINX TEIIOTEXHUYECKHE
IPOLIECCHI; - PACCMOTPEHUE U3MEPHUTENBHBIX CXEM IPUOOPOB U YCTPOUCTB U YCIOBHM HX
IIPUMEHEHMUS; - OLIEHKA IEPCIIEKTUB PAa3BUTHSI METOJIOB U CPEACTB U3MEPEHUN.

Kparkoe cogepkaHue TUCHMIIIMHBI

[Tonsitue 00 n3mepenun. O01Ias XapaKTEPUCTUKA CPEJICTB U3MEPEHU. BUibl 1 METOABI
u3Mepenuil. [lorpemnoctu usmepennii. O0padboTka pe3yapraroB uaMepeHuil. OCHOBHBIE
XapaKTepUCTUKHU U3MEPUTENIbHBIX MPUOOPOB U IpeoOpazoBareneid. ItanoHbl. OOpa3LoBbIe
u padouune Mepsl. [IpoGnema uzmepenus: remneparypbl. TepMoMeTpbl pacIIMpPEeHHUs.
MaHomeTpHrUYecKre TEPMOMETPBL. TepMOIIEKTPUUECKHUIM METOA. YIUTMHAIOIINAE
TEPMOIEKTPOAHBIE ITPoBOAA. [IMpomeTpruueckre MUIUIMBOJIBTMETPBI, U3MEPEHUE
TEMIIEPATYPBI TEPMONIEKTPUYECKUMU TEPMOMETPAMU B KOM-IIJIEKTE C
MUJUIMBOJIBTMETpaMH. [1oTeHIIMOMETpBI (KOMIIEHCATOPBI) IOCTOSHHOTO TOKA, TPUHIUIT
nerctBus. [lepenocHoli norenuuomerp tuna [1I1-63. ABromarndeckrie NOTEHIIMOMETPBI.
TepmonpeoOpa3oBaTenu CONPOTUBICHHSI, KOMIIEHCAIMOHHBINA METO/I U3MEPEHHUS
COIIPOTHUBJICHUSI TEPMOMETpPa conpoTuBieHus. OOIIast TEOpHUst MOCTOBBIX CXEM, U3MEPEHHE
COIIPOTHBIICHMS C TOMOIIBIO MOCTOB. [IprHIMI KENCTBHS JIOTOMETPOB, CXEMBI H3MEPEHUS
COIIPOTHUBIICHHUS C JIOTOMETPAMH. T€OpETHUECKHE OCHOBBI U3MEPEHUS TEMIIEPATYPHI TEN MO
TEIJIOBOMY M3JIy4YEHUIO, PAJUAllMOHHbIE, SPKOCTHBIE U LIBETOBBIE MUPOMETPHI . 3mepenue
JABJICHUS, OCHOBHbIE TOHATHUS U onpezeseHus. JKuIKoCTHbIe MPUOOPHI 1aBJICHUS C
BUJUMBIM ypoBHEM. [IprOopsl faBieHus ¢ yipyruMu 4yBCTBUTEIbHBIMU 3IEMEHTaMU
(mpsimoro u HenpsAMoro aelcTBus). Juddepenunansupie MaHoMeTpsl. 3Mepenue
CKOpPOCTH, pacxo/ia ¥ KOJINYECTBA BEILIECTBA, OCHOBHBIE MIOHATHS M OIIPEIEICHUS.
N3mepenue pacxona v KOJIMYECTBA BEIIECTBA 110 NIepenasy JaBJICHUS B CyXKalOLEM
ycTpoucTBe. M3mMepeHne CKopocTer U pacxoa0B KUIAKOCTEN U ra30B HAIIOPHBIMU
TpyOkamu. PacxomoMepsl MOCTOSHHOTO Mepenajia AaBieHus. TaxoMeTpuiecKue,
TypOMHHBIE, IAPUKOBBIEC, UHAYKIIMOHHBIE U YJIBTPA3BYKOBBIE PACXOIOMEPHI.
AnemomeTpsl. 3mepenue ypoBHS KUIAKOCTENH. YPOBHEMEPHI C BU3YaJIbHBIM OTCYETOM.
I'mppocrarnueckue ypoBHEMEPBI. EMKOCTHBIE M MHAYKTUBHBIE YPOBHEMEPHI.
Panuonokaunonueie ypoHemepsbl. [lomiaBkoBbie U OyilkoBble ypoBHEMEpHI. M3mepenue
BIQXXKHOCTH ra30B, XapaKTEPUCTUKU BIaXHOCTH. [IcuXxpoMeTphl (aBTOMaTUYeCKUE U
HeaBToMaruyeckue). [ urpomerpudeckue Baaromepbl. MeToa ToUuku pockl. AHAIU3
cocrasa ra3oB. TermoBo# razoananusarop. TepMoMarHuTHeIE ra30aHaIu3aTOPBI.
TBepAO21EKTPOIUTHBIE JaTYUKHU KHcaopona. Mi3mepeHune coneconepkanus rnapa u
KOTJIOBOM BOnibI. [IpuOOpBI AJIs onpeneneHus coaepKaHus KUCIOpo/ia, paCTBOPEHHOTO B
Bojie. [Ipubops! A1 onpeaeneHus coaepKaHusi BOAOPOAA, PACTBOPEHHOI'O B BOZE U Iape.

2. Komnerenuun o0y4yaromerocsi, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [TnanupyemMblie pe3yabTaThl
OII BO (kommnieTeHIInN) 00y4YeHHUS 10 AUCITUTUIHHE

I1K-3 CiocoGeH mpoBOANTH OLIEHKY TEXHUYECKHUX U |3HAET: OCHOBHBIC BHJIBI TEIUIOTEXHUYECKHUX




TCXHOJOTMYCCKHUX peIJ_IeHI/Iﬁ CHUCTEM
TEIIOTra30CHA0KEHUS U MHUKpPOKJIMMAaTa S,HaHI/Iﬁ

U3MEPUTENILHBIX TPHOOPOB.

'YMeeT: mogOupaTh ONTUMAIBHBIA HA0Op JAaTYNKOB U
BTOPUYHBIX U3MEPUTEIBHBIX IPUOOPOB /17151 00bEKTa
aBTOMAaTH3allHH,

lMmeeT NpakTU4EeCKU OIIBIT: -

ITK-4 Crioco0eH BBIIOIHATE 000CHOBAaHUE
MPOEKTHBIX PEIIEHUH, pacyeT U MPOCKTUPOBAHUE
CHCTEM TeIIOra30CHA0XKEeHUS ¥ MUKPOKIIUMATa
3IaHUN

3HAET: NPUHLIMUIBI JEHCTBUS, YCTPOUCTBO TUITOBBIX
W3MEPUTETBHBIX TPUOOPOB IS U3MEPECHUS
PIEKTPUYECKUX U HEAJIEKTPUUECKUX BEJIMUHUH.
'YMeeT: mogOupaTh ONTUMAIBHBIA HA0Op JAaTYUKOB U
BTOPUYHBIX U3MEPHUTENBHBIX TPUOOPOB ISt
00BEKTA.

lmeeTr npakTU4eCKUM ONBIT: -

[TK-5 CnocoGeH opraHu30BBIBaTH pa0OTHI 1O
3KcnnyaTau1/m nu TCXHI/I‘IGCKOMy O6CJ'IY)KI/IBaHI/IIO
CUCTEM TeIIOra30CHabKeHHsI U MUKPOKJIMMATa

37aHNN

3HAeT: OCHOBHBIE BUBI TETNIOTEXHUYECKUX
M3MEPUTENbHBIX TPUOOPOB.

YMeeT: n3MepsaTh OCHOBHBIE MTapaMeTpbl 00bEKTa C
MOMOIIIbIO TUITOBBIX U3MEPUTEIBHBIX IPUOOPOB,
OLICHUBATh MIOIPEIIHOCTH U3MEPEHUH, TOTOBUTH
000pyI0BaHKE U TOKyMEHTAIINIO K CepTUDUKALIUY.
MeeT NpakTUYECKUI OMBIT: BIIaJJ€HUS] OCHOBHBIMU
METOAAMH U3MEpPEHUI TeMIlepaTyphbl, JaBICHUS,
pacxoza, ypoBHS )KHJKOCTH, BIa)KHOCTH, CKOPOCTH
BO3AYLIHBIX IOTOKOB, XUMHUYECKOI'O COCTaBa
YKUJIKOCTEH M ra3oB, 00pabOTKU pe3yabTaToB U
OLICHKH MTOTPEIIHOCTEN U3MEPEHUN.

3. Mecro aucuuniinHbl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO M1aHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

TermmomaccooOMeH,

['mipaBiMka HHKCHEPHBIX CHCTEM,

MeTo/bl peleHus 3a1a4 TerI000MeHa,

OCHOBBI THIPABIMKH U TETTIOTEXHUKH,
TexHnueckast TEpMOJJMHAMUKA,

[Ipou3BoacTBEeHHAs MTpaKTUKa (TexHoioruueckas) (4
CEMECTD),

[Tpon3BoaCTBEHHAS MPaKTHKA (OPHEHTUPOBAHHAS,
udposast) (4 cemecTp)

BenTunsamus,

ABTOMaTH3aIUs CUCTEM TEIUIOra30CHAOKEeHUS U
MUKPOKJIIMATA 3/1aHAH,

TerIoBoi pexUM 31aHUH,

[IpakTUKyM T10 TETUIOTEHEPUPYIOIITUM YCTAaHOBKAM,
Hacocbl, BEHTUISTOPBI, KOMIIPECCOPHI,
BoaHO-XuMHUYeCKUE PeKUMBI CUCTEM
TEII0CHAOKEHUS,

["a3ocHabxeHue,

KonnuimonupoBaHue BO3AyXa U X0JI0I0CHAOKEeHHE,
[IpoMbITIUTIEHHAS] BEHTHIISIUS U OXpaHa BO3IYIITHOTO
Oacceiina,

Bomomoaroroska,

TemoreHepupyomne yCTaHOBKH,
TermocHaOXeHue,

[Ipou3BoACTBEHHAS TPAKTUKA (MCIIONHUTENbCKAsT) (6
CEeMEeCTD),

[IpousBoACTBeHHAS MTPaKTUKA (TIpeATUTUIOMHAs) (8

CEeMEeCT))

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:

JlucuuIinHa

TpeboBanus




MeTtoabl peuicHus 3a4a4 TEeII000OMEHa

3HaeT: 3aKOHBI M1 OCHOBHBIE (PU3HKO-
MaTeMaTH4YeCKUE MOJENU epeHoCca TeIIOThHI U
MAaCChbl MPUMCHUTCIIBHO K TCINIOTCXHUYCCKUM U
TEIUIOTEXHOJIOTUYECKUM YCTAaHOBKAM U CUCTEMAaM.,
3aKOHBI 1 OCHOBHBIE (PH3UKO-MATEeMaTHICCKUE
MOJIENIH MIEPEHOCA TEIUIOTHI U MacChl
[MPUMCHUTCIILHO K TCINIOTCXHUYCCKUM U
TEIUIOTEXHOJIOTUYECKUM YCTAaHOBKAM U CUCTEMAaM.,
OCHOBBI pacd€Ta MPOLECCOB TEIIONEPEHOCA B
DIIEMEHTAaX TEIJIOTEXHUYECKOTO U
TETUIOTEXHOJIOTHYECKOTO 000PYI0BaHUS. YMEET:
o0OecrieunBaTh HOPMAJILHBIN TEMIIEPATYPHBIA PEXKUM
[paboThI 27IeMEHTOB 00OPYIOBaHUS U
MUHUMAaJIU3UPOBATh MOTEPH TEILJIOTHI,
[PACCUUTBIBATH MEPCAABACMBIC TCIIJIOBBIC ITIOTOKMU.,
pacCUMTHIBATh TEMIIEPATyPHbIE MO (OIS
KOHIICHTPALIMI BEIIECTB) B MOTOKAX
TEXHOJIOTMYECKHX JKMJIKOCTEH U Ta30B, B AJIEMEHTaX
KOHCTPYKIUH TCIJIOBBIX U TCINIOTCXHOJIOTUYCCKUX
YCTaHOBOK C 1[€JIbI0 MHTEHCU(UKALIUU TPOIECCOB
TEII000MEHa., pACCUUTHIBATH TEMIIEPATyPHBIE TIOJS
(TI0J151 KOHIIEHTPAIIMA BEIIECTB) B TIOTOKAX
TCXHOJIOI'MYCCKUX )KHHKOCTCﬁ U Tra30B, B DJICMCHTAaxX
KOHCTPYKIIMH TEIUIOBBIX U TETIOTEXHOJIOTHUECKUX
YCTaHOBOK C I[€JIbI0 HHTEHCU(UKAIIUN TIPOIIECCOB
TeriooOMeHa. MiMeet mpakTUYeCKHil OIBIT: OCHOB
pacuéra npoLEeCcCOB TEIIOMAaCcCONEpeHoca B
DIIEMEHTAaX TEIJIOTEXHUYECKOTO U
TETUIOTEXHOJIOTHUECKOTO 000PYI0BaHUSs., OCHOB
pacuéTa MpoIeCCOB TEIJIONEPEeHOCca B AIIEMEHTaxX
TCIIJNIOTCXHUYCCKOI'O U TCIIJIOTCXHOJIOI'MYECKOI'O
000pyI0BaHHUs., OCHOB pacyéTa MpoIecCcoB
TEIUIONIEPEHOCA B DIIEMEHTAaX TEIIOTEXHUYECKOTO U
TEIIOTEXHOJIOTUYECKOTO 000PYIOBaHUSI.

TermiomaccooOMeH

3HAET: OCHOBBI PACYETA NPOLIECCOB TEIUIONEPEHOCA
B JJIEMEHTAaX TEILUIOTEXHUYECKOTO U
TEIUIOTEXHOJIOTUYECKOro 000PY10BaHUS., 3aKOHBI U
OCHOBHBIE (PM3UKO-MATEMAaTHUECKHUE MOJIEIH
MEpeHOCa TEIUIOThl U MacChl IPUMEHUTEIBHO K
TEIJIOTEXHUYECKUM U TEIUIOTEXHOJIOIMYECKUM
YCTAHOBKAM M CHCTEMAaM., 3aKOHBI 1 OCHOBHBIE
($u3uKO-MaTeMaTHUECKHE MOJIETTH ITepeHoca
TEIJIOTHl ¥ MacChl IPUMEHUTEIBHO K
TEIJIOTEXHUYECKUM U TEIUIOTEXHOJIOIMYECKUM
YCTAHOBKAM M CHCTEMAaM. YMEET: paCCUUTHIBATh
TEMIIEPATYPHBIE MOJIA (T10JIs1 KOHIIEHTpaLui
BEIIECTB) B IOTOKAaX TEXHOJIOTHYECKUX HKHUAKOCTEHN
U Ta30B, B JIEMEHTAX KOHCTPYKLUH TEIUIOBBIX U
TEIUIOTEXHOJIOTUYECKUX YCTAaHOBOK C LIENBIO
MHTEHCU(UKAIMY TPOLIECCOB TEIUIOOOMEHA. ,
o0ecreunBaTh HOPMAJIbHBIN TeMIIepaTypHbIN pexXuM
paOoThI AIEMEHTOB 000PYIOBAHUS U
MUHHAMAJIN3UPOBATh OTEPYU TEILIOTHI;
PAcCUMTHIBATH IIEPENABACMBIE TEILIOBBIE IIOTOKHU. ,
[pacCUMTHIBATh TEMIEpATypHbIE MO (1101

KOHLICHTpaI_II/Iﬁ BCH.[CCTB) B ITOTOKax




TEXHOJIOI'MYCCKUX )KHHKOCTCﬁ U Ta30B, B DJICMCHTAaxX
KOHCTPYKIIMH TEIUIOBBIX U TETIOTEXHOJIOTHYECKUX
YCTaHOBOK C I[€JIbI0 MHTEHCU(UKAIIUN TIPOIIECCOB
TeriooOMeHa. MiMeet mpakTHYeCKuil OIBIT: OCHOB
[pacuéra IpoLECCOB TEIJIONEPEHOCA B JIEMEHTAX
TEIUIOTEXHUYECKOTO U TEeTJIOTEXHOJIOTMYECKOTO
000pyZIOBaHUs., OCHOB pacuéra MpoIeccoB
TEIIOMAacCOIIEPEHOCa B AIIEMEHTaX
TCIINIOTCXHHUYCCKOI'O U TCIIJIOTEXHOJIOTNYCCKOI'O
000pyI0BaHHUs., OCHOB pacyéTa MpoIecCcoB
TEIJIONEPEHOCA B 3JIEMEHTAX TEIUIOTEXHUYECKOTO U
TEIIOTEXHOJIOTUYECKOTO 000PYIOBaHUSI.

TexHudeckas TCPMOJUHAMUKaA

3HAET: OCHOBHBIE TTOHSATHS U 3aKOHBI
TEPMOIUHAMUKH; TEPMOAMHAMUYECKHE MTPOIIECCHI U
[TUKJIBI TPE0OPa30BaHUs YHEPTHH, TIPOTCKAIOIIHEC B
TEIUIOTEXHUYECKUX YCTAaHOBKAX. YMEET:
M0JTb30BaThCSI CIIPABOYHBIMU JTAHHBIMH H
WHGOPMAITMOHHBIME 0a3aMHU MO TEII0(QU3NUECKUM
CBOMCTBAaM BEIIECTB; TPOBOIUTH aHAIN3
A((HEeKTUBHOCTH IIUKJIOB TEIUIOBBIX JBUTATENCH,
XOJIONUIBHBIX YCTAHOBOK M TETUIOBBIX HACOCOB C
pacueToM KOJMYECTBEHHBIX XapaKTePUCTHUK ITOU
bddextuBHOCTH. IMEET MpakTUUECKUH OTIBIT:
pacueTa ¥ aHanu3a dPGEeKTUBHOCTH IIHKIIOB
TETUTOBBIX JBUTATEIICH, XOJOMIBHBIX YCTAHOBOK U
TEIUIOBBIX HACOCOB C PACYETOM KOJIMYECTBEHHBIX
XapaKTEePUCTUK 3TOH 3(h(HEeKTUBHOCTH.

OCHOBEI TUAPAaBJIIMKU U TCIUNIOTCXHUKHA

3HaeT: GyHIaMEHTAIbHBIC 3aKOHBI THIPOCTATUKU U
UJIPOIMHAMMKH, HEOOXOUMBIE JUIsl TIOHUMaHUS
(YHKIIMOHUPOBAHUS NHKEHEPHBIX CUCTEM. YMEET:
OTIpeIeNIATh THAPABINYECKUE CONPOTUBIICHUS U
MOTEpU HAIopa MpH JIBUKEHUH KuAKocTH. Mmeer
NPaKTUYECKHUH OMBIT: pacyeTa rMIpaBINueCKUX
apaMeTPOB WHKEHEPHBIX CHCTEM.

FI/II[paBJ'II/IKa HHXXCHCPHBIX CUCTEM

3HaeT: pyHIaMEHTaIbHBIE 3aKOHBI THAPOCTATUKU H
UJIPOJMHAMMKH, HEOOXOIUMBIE JUIsl TIOHUMaHUS
(YHKIMOHUPOBaHNS WHKEHEPHBIX CUCTEM. YMEET:
ONPEIEIATh TUAPABINYECKHE COITPOTUBIICHUS U
[IOTEPU HAIOpa NP ABUKECHUH KUIKOCTH. MiMeer
MIPAKTUYECKHUI OIBIT: pacyeTa ruApaBIndeCKuX
apaMeTpPOB MH)KCHEPHBIX CUCTEM.

[Ipou3BoACTBeHHAS MTPaKTUKa (TexHoIornueckas) (4
CEeMEeCTD)

3HaeT: pa3MEIIeHUE TEXHOJIOTNYECKOTO
000pyI0BaHUs B COOTBETCTBUU C TEXHOJIOTHEH
POM3BOACTBA Ha MPOQMIBHBIX 00BEKTaX, TPUHIIUIT
PabOThI, HOPMBI TEXHUKH O€301TaCHOCTH., CIIOCOOBI
COLIMAJIBHOTO B3aWMOJICHCTBUS; YCTAaHOBJICHHBIE
HOPMBI ¥ TIpaBHJIa KOMaHAHOU paboThI. YMeeT:
MCII0JIb30BaTh MPaBUIa TEXHUKU 0€3011aCHOCTH,
MMPOU3BOJICTBEHHON CaHUTApUH, TOKAPHOU
0€301aCHOCTH U HOPMBI OXPaHbI TPY/a; COCTABIISATh
1 0(hOpMIISATE ONEpPaTUBHYIO JOKYMEHTAIIHIO,,
OIPEAEIATH CBOIO POJIb B KOMaH/IE, UCXOS U3
CTpaTeruu COTPYAHUYECTBA JJISl JOCTUKECHHUS
MOCTaBJICHHOM 11€JIN; OLIEHUBATh HJIEH IPYTUX
YWICHOB KOMaH/bI 7Sl IOCTHUKEHUS [TOCTaBICHHOM

e, FiMeeT npakTH4ecKui OMbIT: -, OOMeHa




UH(OpMaIei, 3HAHUSIMH U OITBITOM C YWIEHAMH
KOMAaHJIbI.

[Ipon3BoACTBeHHAsI TPaKTUKa (OPHEHTUPOBAHHAS,
udposasi) (4 cemectp)

3HaeT: [ [puHIMIBI TPOEKTUPOBAHMS B
YHUBEPCAIBHBIX U CIIELUATN3UPOBAHHBIX
nporpammax., CoBpeMeHHbIE CPEICTBa
BBIYUCIIUTENLHON TEXHUKH U MHPOPMAITMOHHBIE
TE€XHOJIOTUH, YHUBEPCAIbHbBIE U
CHEUAIN3UPOBaHHBIE IPOTPAMMBL. YMEET:
Mcnonp30BaTh COBpEMEHHbIE HH(POPMALIMOHHbBIE
TE€XHOJIOTUH, YHUBEPCAJIbHBIE U
cHeraln3upoBaHHbIe IporpaMmebl., OOpabaTkIBaTh,
QHAJIM3UPOBATh U MPECTABIATh HH(POPMAIHIO B
npodeccroHaIbHON IeITeTbHOCTH C
UCIIO0JIb30BaHHEM HH(POPMAITMOHHBIX TEXHOJIOTHH,
VHUBEPCAJBHBIX U CIIEUATN3UPOBAHHBIX
nporpammel. MiMeeT npakrnyeckuii onbIT: Co3nanus
PIIEMEHTOB MU(PPOBBIX MOJIEIECH OOBEKTOB
npogeCcCHOHAIBHON AeATeNbHOCTH., Co31aHMs
PJIEMEHTOB MU(PPOBBIX MOJIEIECH 0OBEKTOB

npodecCHOHANBHON 1eATeThbHOCTH.

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO6mast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOU

paboThl
Pacnipenenenue no cemectpam
N Bcero B Hacax
Bun yuebnoit paborer 4acoB Howmep cemectpa
5
OO0mmast TpyI0EMKOCTh JUCITUTLITNHBI 72 72
Ayoumophvie 3aHAmusL: 32 32
Jlexuuu (JI) 24 24
[IpakTueckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 8 8
Camocmosmenvuas paboma (CPC) 35,75 35,75
[TonroroBka k m1abOpaTopHBIM paboTam 6 6
N3ydenne Tem He BOMISIIINX B KypeC JEKIUI 9 9
[ToaroroBka k 3a4eTy 20,75 20.75
KoHcynbTanuu 1 mpoMexXyTodHas aTTecTalus 4,25 4,25
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - 3a4eT

5. ConeprkaHue TUCHMILIIIMHBI

OObeM ayIUTOPHBIX 3aHATUH 110

W3MEPEHUN

Ne
HanmeHnoBaHue pasenoB TUCIUTUTHHBL BHUJIaM B yacax
pasnena
Bcero J| 113 JIP
1 [Beenenme. IIpenmer kypca 1 1 0 0
5 OO0me cBeeHus 00 M3MEPEHUX, 00padOTKa pe3yIbTaToOB 5 3 0 )




MeTobl U CpeACcTBa U3MEPEHUS TEMIIEPATYPhI

MeTomasl 1 cpeacTBa UBMCPCHUSA JaBJICHUS

MeTonsl 1 cpeacTBa UBMEPEHUA CKOPOCTH, pacxola U
KOJIMYCCTBA BECUICCTBA

MeToapl U CpeAcTBa U3MEPEHUS YPOBHSI JKUJIKOCTEN

M3MepeHne BIIaKHOCTU Ia30B

AHann3 cocTaBa ra3oB

O [0[Q|N] B [~ ]W

MeToael U cpeAcTBa KOHTPOJIA Ka4eCTBa BOABL, 11apa,
KOHJICHCAaTa ¥ KOHLEHTpallUU PAaCTBOPOB
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5.1. Jlekuuu

No No
JeKIuu{pasaenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
JacoB

1 1

Bsenenue

[Tonsitue 06 n3mepenun. O0IIas XxapakTeprUCTUKA CPEICTB U3MepeHus. Buabl u
MeTobl m3mepeHuit. [lorpemnoctu u3mepenuit. O0paboTka pe3ylbTaToB
n3MepeHusi. OCHOBHBIC XapaKTEPUCTUKH U3MEPUTENBHBIX TPHOOPOB U
npeoOpa3oBareneil. Bapuarus pa3HocTu nokazanuii npuodopa.

JKuIKOCTHBIE TEPMOMETPBI pacIIMpeHus. MexaHn4eCKue TEPMOMETPhI
pacipenus. MaHoMeTpuueckue TepMoMeTprl. TepMoanekTpuieckie npuoopsl
n3MepeHus TeMieparypbl. CBoiicTBa TepMmonap. KOHCTpyKIIMU U XapaKTepUCTUKU
MPOMBIIIJIEHHBIX TepMonap. YIIHHSAIOIUE TEPMOIJIEKTPOJHBIE TPOBOJIA.
(OCHOBHBIE TEXHUYECKHE XapPaKTCPUCTUKHN YIJIIMHAIOMIUX ITPOBOAOB.
[TupomeTpuueckne MUIUIMBOIBTMETPBI. Vi3MepeHue teMmnepaTypbl
TCPMODJICKTPUYCCKUMHU TEPMOMETPAMHU B KOMIIJICKTC C MUJIJIMBOJIBTMETPAMMU.
[ToTeHMOMETpPBI (KOMIIEHCATOPHI) MOCTOSHHOIO TOKA MPUHIUI JeHCTBUS.
ABTOMaTHYECKHE MOTEHIIMOMETPHI. TepMornpeoOpa3oBaTeNi CONPOTUBICHUSI.
[ToreHuMOMeTpHUeCKUil (KOMIIEHCAIIMOHHBIH) CIOCO0 N3MEpEeHHs CONPOTUBIIEHUS
TepMoMeTpa. Mi3MepeHne cOIpOTUBIIEHUH ¢ TOMOIIBIO MOCTOB. M3Mepenue
COIIPOTHBIIEHHSI C TIOMOLIbIO YPAaBHOBEILIEHHOTO MOCTa. ABTOMaTHYECKU
YPAaBHOBCHICHHBIC MOCTBIL. HpI/IHIII/IHI/IaJII)HI)IG cxeMmbl. CxeMa IIOAKJIIFOYCHUA
TEPMOMETPOB COIIPOTUBIIEHUS K MOCTaM. MarHUTO3/IEKTPHUUECKHUE JIOTOMETPHI,
[IPUHIUI AeicTBUs. M3MepeHne TeMiiepaTypbl TEpPMOMETPAMH CONIPOTHUBIICHHUS B
KOMIUIEKTE C jJoromerpamu. [TupomeTpsl.

3MepeHne 1aBIeHNs], OCHOBHBIE MIOHATHUSA U onpeneneHus. JKuakoctHele
NpUOOPHI IaBICHUS C BUIUMBIM ypoBHEM. [IpuOops! naBieHus mpsMoro 1eHCTBHS
C YIPYTUMH YyBCTBUTENIbHBIMU 371€MeHTaMu. {rudmaHOMETpEI.

3MepeHne pacxoia U KOJINYECTBA BEIIECTBA, OCHOBHBIE MTOHATHUS U OIPEIEICHUSI.
3MepeHne pacxofa U KOJIMYECTBA BEIIECTBA 10 MEpenaly JaBICHHs B CY/KalOIEM
YCTPOMCTBE. YpaBHEHHE pacxojia JJIsl HeCKUMaeMou kuakocTu. CTanaapTHbIE
cyxarorue yctpoiicrsa. Hanopusie TpyOku. Pacxogomepsl OCTOSHHOTO Mepenaja
naBneHus. HIyKIIMOHHBIE pacX0IOMEPBI. YIIBTPa3ByKOBBIE PACXOIOMEPBI.
Kanopumerpuueckue pacxogomMepsl. TaxoMeTpuueckue pacxogoMepsl. Termomepst
U TeIUIOCUETYMKU. AHEMOMETPHI.

'YpOoBHEMEPHI C BU3YaJIbHBIM OTCUETOM. [ mapocrarnueckne ypoBHEMEDHI.
M3MepeHnre ypoBHs Ui 3aKPBITHIX PE3EPBYapOB MO 1aBICHUEM.
PannonokanoHHbIe ypoBHEMEpHIL. [1011aBKOBBIE YPOBHEMEDBI.

I/I3M€peHI/I€ BJIQJKHOCTHU I'a30B, XapaKTCPHUCTHUKU BIIA)KHOCTHU. MGTOI[BI HU3MCPCHUA
BJIAXXHOCTHU I'a30B. HCI/IXpOMeTpH. FI/IFpOMeTpI/I‘{eCKI/IC BJIarOMCEPBLI.

AHaJn3 cOCTaBa ra3oB, 001ue cBefeHUs. TemIoBble ra30aHaIu3aTophl.
TepMOMarHUTHbIE ra30aHAIN3aTOPbl. TBEPIO-2IEKTPOIMTHBIE JATYUKHU




KOHLIEHTpALMKU Kuciopoaa. KoHTpons coctaBa ApIMOBBIX ra30B. XUMHUYECKUE

ra30aHaIn3aTophbl.
9 9 BrustHre pacTBOPEHHBIX B BOJIE COJIEH M ra30B Ha paboOTy 00OpyI0BaHMUS. 4
Conemepsl. J[aT4rku pacTBOPEHHOTO KHCIOPO/A.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpensl
5.3. JIaboparopHbie padoThI
Ne Ne Koa-
HanmeHnoBaHMe Win KpaTKoe CoAepKaHue 1adopaTopHOi pabOThI BO
3aHATUApa3IeNa]
4acoB
5 2 |OnpeneneHue AOBEPUTETHLHOTO HHTEPBAJIA TSI H3MEPSEMOM BETUIHHBI 2
1 3 3yueHne TepMOIIEKTPHUUECKOTO METO]a M3MEPEHHUS TEMITEPATYPHI H 1
rpaayupoBKa TEPMOIAPHIL.
2 3  [['pagynpoBKa MEITHOTO TEPMOMETPA CONMPOTUBICHUS 1
3 3 [['pamyupoBka tepmucropa tuna MMT 1
4 5  |3yuyeHue npHHIMIIA JEUCTBUA U TPaSyupOBKa poTaMeTpa 1
6 5  |[['pamynpoBKa TEIJIOBOTO PaCXOA0OMEpa 2
5.4. CamocrosiTesibHasi padoTa CTyIEeHTA
Boinonnenne CPC
Crmcox nureparypsl (¢ yKazaHueM Kon-
[Tonux CPC pasnesos, miaB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc JacoB
[Tangepos, C. B. Terorexunueckue
n3MepeHus u npuodopsl [ Texct] yueb.
rmocoOue K j1ad. paboTaM Mo HaNpPaBICHUIO
n "
[ToaroroBka k JabopaTopHbIM paboTam Crp-so” C. B. Ha.H(bepOB’ B. 1. Tandepos, 5 6
E. K. Jlopomenko ; FOx.-Ypai. roc. yH-T,
Kad. ['pamocTp-Bo, HHXK. CETH U CHCTEMHI
HOVYpI'Y. - UensOunck: U3natenbckuii
Lentp FOYPI'Y, 2018. - 28, [2] c. .
Banopa, I. M. TemoTexHu4YeCKUe
M3MepeHus 1 MpUOOpPHI Yuel. it By30B MO
VsydcH e TeM HE BOWICAINX B Kype Kl HarpaBjieHuIo nmoarotT. "Temnosnepreruxa' 5 9
[. M. MBanoga, H. /I. Ky3uenos, B. C.
UncTAKoB. - 2-¢ u31., nepepad. u gor. - M.:
MDOU, 2005. - 458 c.
Banosa, I. M. TemnoTexHmueckue
M3MEpeHus U MpuOOps! Yued. 171 By30B 110
HarnpaBiieHUIo moAroT. "TemnosnepreTuka"
[lonroTosia k 3asety [. M. UBanoga, H. /1. Ky3nenos, B. C. > 20,75
UucTsakoB. - 2-¢ u3., mepepad. u AoI. - M.:
MOU, 2005. - 458 c.

6. DoHJ OLIEHOYHBIX CPEACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOI aTTecTalluN




KOHTpOJ'II) Ka4yCCTBa OCBOCHMUA O6p&30BaT€HBHOﬁ IMporpaMmel OCYIICCTBIICTCA B
cooTBeTCcTBUM ¢ IlonoxxeHuem o 6aHHBHO-p€I>'ITHHFOBOﬁ CUCTEMC OLICHUBAHUA PC3YJIILTATOB

y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Yuu-
N | Ce- B HasBanue Maxe. THIBA
KOHTpPOJIBHOIO |Bec [Nopsmok HauKcneHus 6amIoB -
KM|mectp| koHTpons 6ann
MEPOTPUSITUS eTcst
B [1A
Brinmonuenue u 1 Gam - CTyACHT BBITIOTHII U 3AIIUTHI
1 5 Texymmmii 3ammuTa 1 1 nmabopaTopHy0 paboTy Lauer
KOHTPONb | 1abopaTopHOM () GansIoB - CTYIEHT HE BBIMTOIHWI U HE
pabortsrI 1 BalIUTII J1a00OpaTOpHYIO padoTy
Brimonaenue u 1 Gayut - CTYACHT BBITIOTHIIT U 3AIIHTHI
| s Texymmii 3aIuTa 1 1 maboparopHyto paboTy e
KOHTPOJIb | J1abopaTopHOM (0 GanyIoB - CTYACHT HE BBIMOJIHIII U HE
paboTsI 2 3aIUTII Ja00paTOpHYIO paboTy
Brmonnenue u 1 Gam - CTyACHT BBIMOIHII U 3aIIUTHI
3 5 Texymumii 3amuTa 1 1 nmabopaTopHyto paboTy sauer
KOHTPOJb | JabopaTropHOit (0 GansoB - CTYIEHT HE BBIMTOIHUI U HE
pabotsl 3 3aIUTIIT Ta00PaTOPHYIO padboTy
Brimonuenue u 1 Ga - CTyACHT BBITIOTHI U 3AIIHTHI
4 5 Texymmmii 3amuTa 1 1 mabopaTopHy0 paboTy Lauer
KOHTPONb | JabopaTopHO (0 Ga/IoB - CTY/ICHT HE BBIMTOIHWI U HE
pabots! 4 3aIUTHI JTAOOPATOPHYIO padoTy
Brimonaenue u 1 Gast - CTyAeHT BBITIOTHUI U 3aIIUTHIT
5 5 Texymmii 3aImTa 1 1 naboparopHyio paboty aer
KOHTPOJIb | J1abopaTopHOI (0 GanyIoB - CTYACHT HE BBIIOJIHIII U HE
paboTsl 5 3aIUTIIT Ja00paTOPHYIO padboTy
Brinonnenue u 1 Gam - CTyACHT BBITOTHII U 3aIIUTHI
6 5 Texymmii 3amuTa 1 1 nmabopaTopHyo paboTy Lauer
KOHTPONb | JabopaTopHOi (0 6ansoB - CTYAEHT HE BBIMIOJIHUI U HE
paboThI 6 BalUTII J1a00OpaToOpHYIO padoTy
5 GaIoB - BBICTABIISICTCS CTY/ICHTY, B
MOJTHOM 00bEME PacCKPHIBILIEMY BCE BOMIPOCHI
ouiera.
4 Oasuta - BBICTABISIETCS CTYJCHTY, B
HETIOJIHOM 00bEME pacKpHIBIIEMY BCe
BOMPOCHI Omiieta. B ToM citydae eciiu OTBETHI
OBUTH HETIOTHBIMU, WJTH COJePKAIN
HECYIIECTBEHHBIE OIMIMOKH.
ITpome- 3 Gama - BEICTABISIETCS CTYJCHTY, B
7 5 JKYTOUHAS 3auer - 5 |HemosiHOM 00BEME PacKpBIBIIIEMY BCE 3a4eT
arrecrauus BOITPOCHI OMJIETa C OITMOKAMU U HEJAOYETaMHU.
2 Gania - BHICTABISIETCSI CTYACHTY,
CyMEBIIIEMY JIaTh MPABUIIBHBIN OTBET HA OJIUH
BOMPOC, Ha BTOPOI BOIPOC OTBET HE JIaH.
1 GaJut - BRICTABISIETCSI CTYACHTY, KOTOPBIi
PAcKpbLI OTBET TOJIKO HA OJIMH BOIIPOC CO
3HAYUTEIFHBIMH OIUOKaMHU HEIOUETaMHU.
(0 GansyoB - BBICTABIISIETCS CTYACHTY, KOTOPBIi
HE pacKpbUI OTBETHI Ha 00a Borpoca.




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
MIPOMEKYTOYHOU TIpoueypa IpoBeIeHHs Kpurepun
’ ! Y OILICHUBAHUS
aTTecTaluu

3ayeT npoxoauT B yCTHOU popme. B aynuropuro 3axomsT He Oosee
4eThIpEX cTyneHToB. O0yuaromuecs 6epyT Omnersl u 30 MuHyT |B cooTBeTCTBHU C
3a4er TOTOBSITCS K cllade 3a4éTa, MOCe Yero JalT OTBETHI Ha 2 Bompocaln. 2.5, 2.6
B Ouiiete B yctHOU popme. [Ipu HeobxomumocTu ctyneHty MoryT ([lonoxxenus
OBITH 3aIaHbl JOIMOJTHUTCIILHBIC BOITPOCHI.

6.3. ITaciopt ¢oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIIETEHIINH] €3yJIbTaThl 00y4ECHUS RangEe

[1K-3 3HaeT: OCHOBHbIE BU/Ibl TEIJIOTEXHUUECKUX U3MEPUTEIbHBIX TPUOOPOB. HA

[K-3 YMmeeT: noaOupaTh ONTUMAJIbHBIN HA0OpP JATYMKOB U BTOPUUYHBIX TAANAE
M3MEPUTENLHBIX MPHOOPOB JUIsi 00bEKTA aBTOMATH3AIIHH.

[1K-3 lMeeT NpakTUYECKUI OIIBIT: - +

[K-4 3HaeT: NMPUHLHUIIBI ACHCTBUS, YCTPOWCTBO TUIOBBIX H3MEPUTEIBHBIX TPUOOPOB AARNAE
11 U3MEPEHUS JIIEKTPUYECKUX U HEDJIEKTPUYECKUX BEJIMYUH.

K-4 'YMeeT: noaduparb ONTUMAaJIbHBIA HA0OP TaTUUKOB U BTOPUYHBIX TRAAAE
M3MEPUTENIbHBIX IPHUOOPOB 11 00BEKTA.

[1K-4 meeT mpakTU4eCKUM OMBIT: - +

[1K-5 3HAET: OCHOBHbBIC BUbI TEINIOTEXHUUECKUX U3MEPUTEIbHBIX TPUOOPOB. HAHH
YMeeT: u3MepATh OCHOBHBIE NTAPAMETPhI 00BEKTa C IOMOIIbIO THIIOBBIX

[1K-5 M3MEPUTENIBHBIX IPHOOPOB, OLIEHUBATh NOTPEIIHOCTH U3MEPEHU, TOTOBUTh  [HH{HH{H
000py/IOBaHNE U JOKYMEHTAIUIO K CEPTUPUKAIINN.
lMeeT MpakTUYECKUH OMBIT: BIAJEHUSI OCHOBHBIMU METOAAMU U3MEPEHUN

K-S TEMIIEPATYPbI, IABJCHHS, PACXO/IA, YPOBHS KUIKOCTH, BIAKHOCTH, CKOPOCTH | | | | | |
BO3YIIHBIX TIOTOKOB, XUMHUYECKOTO COCTaBa XKUIAKOCTEH U ra3oB, 00pabOTKH
pE3yJIBTaTOB U OLEHKH ITIOIPEIIHOCTEN U3MEPEHUN.

Tumnossie KOHTPOJIBHBIC 3aIaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M HH(OPMAIIMOHHOE OOecniedeHUue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
1. Uganora, I M. TemnoTtexHu4eckre M3MEPEHUS U TPUOOPHI Yueo. s
BY30B 10 HampasiyieHuto noarot. "Termosuepreruka’ I. M. MBanosa, H. /1.
Kysnuenos, B. C. Uuctskos. - 2-e u3j., nepepad. u jgoi. - M.: MOU, 2005. - 458 c.
2. Topmnos, A. H. OcHOBBI TeMIIEpaTypHBIX U3MEPEHUI. - M.:
DHeproaromuzaar, 1992. - 304 c. u.

0) OononIHUMENbHASL IUMePamypa.:
1. TIIpeo6paxenckwuii, B. I1. TemoTtexanueckue n3MepeHus U mpruodOpsI
VYuebnuk a1 cre. "ABToMaTH3aMs TEIUIOAHEPT. MporieccoB'. - 3-e u3., mepepao.
- M.: Oneprus, 1978. - 703 c. n.

8) omeyecmeenHbvle U 3apyOedcHble HCYPHAbL N0 OUCYUNIUHE, UMerowuecs 8 bubruomexe:



He npenycMoTpenbt

2) MemoouuecKkue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.
1. Ilaundepos, C. B. Termmorexuuueckue uamepeHus ¥ npuodopsl [Tekcr]
yae0. mocobue k 1ad. paboram o Hampasiaenuto "Ctp-Bo" C. B. Ilandepos, B. 1.
[Tandepos, E. K. Jlopomenko ; FOx.-Ypain. roc. yu-T, Kad. ['pagoctp-Bo, uHXK. cetn
u cuctemsl ; OYpI'Y. - Uensbunck: Uznarensckuit Lentp FOYpI'Y, 2018. - 28, [2]
C. UJ.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us

Her
[Tepedyens KCMOIB3yEMOT0O MIPOTPAMMHOTO OOECTICUCHHUS:

Her

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecrieyeHne 1 CIUTITHHbI

OcHoBHOE 000pY/IOBaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuin  [Ne ayn. IIpelyCTaHOBIEHHOE IPOrPaMMHOE 00ECTIEYEHUE, NCITIONB3YEMOE IS
pa3IMYHBIX BUIOB 3aHITHH

TepMonapsl, TEPMOMETPBI COITPOTUBIICHUS MEJIHBIE, TEPMUCTOPHI, pOTaMETP,

Jlabopatopusie (323 .
TEIIOBOM pacxooMep, YPaBHOBEIIIEHHBIE MOCTHI COMTPOTUBIICHUS,

3aHATHUS (JI.k.)
MYJIBTUMETPBI, TEPMOMETPBI JKHIKOCTHBIC, MEPHBIC COCY/IBI.
330 MynbsTuMeIniHOe 000pyI0BaHUE, MHTEPAKTUBHAS I0OCKA, IPEAYCTAaHOBIEHHOE
Jlextuu (L) nporpamMmmHoe obecrnieueHue Microsoft-Office(6eccpouno), Microsoft-

'Windows(6eccpouHo)




