FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

PABOYAS ITPOT'PAMMA

YTBEPX/IAIO:

JlnpexTop UHCTUTYTA
ApPXUTEKTYPHO-CTPOUTEIIbHBIN

aucauIInHbl 1.0.114.05 TennorexHMYeCcKrne N3MEpEeHUs
s Hanpasiaenusi 08.03.01 CtpourtenbcTBO

ypoBeHb bakanaspuar

npodujib NoAroToBKM TeruiorazocHaOkeHHe ¥ MUKPOKIUMAT 3IaHUI

¢opma o0yueHus1 ouHas

I/IHCTI/ITyT
%E@% Snextpons

CBEJIEHMS O BIIAJIEJIBLIE T191T
X

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

COI'JTACOBAHO

PykoBoguTens o6pa3zoBarenbHON
IPOrpPaMMBbI
K.T€XH.H., JIOLI.

HHOTO /I0KYMEHTO0G0pOTa

oxmmeanmsiii 1911, xpanmtes B cereme

CBEAEHMS1 O BIALEJIBLE 11311
nipepos C. B.

s
16.12.2021

OYpry HO- ro yHi
CBEJIEHMS O BJIAJIEJIBLIE 1911

YenssOMHCK

J. B. Yinbpux

C. B. ITandepos

E. 1O. Aaucumona



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
W3MEPUTEITLHBIX PUOOPOB TSI 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,

[ 'npaBirKa MHKEHEPHBIX CUCTEM,
TexHUYeCKast TEPMOTUHAMUKA,

MeTo/bl perieHus 3a/1a4 TeII000MeHa,
[Ipou3BOACTBEHHAS IPAKTUKA, TEXHOJIOTHYECKAs
MpaKkTHKa (4 cemecTp)

KonaunuoHupoBaHue BO3AyXa U XOJI0I0CHAOKEHHE,
TemmocHabxeHue,

BenTunsamus,

[IpoMbInIIeHHAsT BEHTUJISAIUS B OXpaHa BO3IYITHOTO
Oacceiina,

['MpaBiIMUeCcKue PeKUMBI U HAJIEKHOCTD TEIIIOBBIX
CceTel,

["a3ocHa0OxeHue,

Hacocpl, BEHTHIISTOPBI, KOMIIPECCOPHI,
BoaHo-XxuMHYeCcKue peKuMbl CUCTEM

TETUIO CHAOKCHMS,

ABTOMaTH3aIMsl CUCTEM TEIJIOra30CHAOKEHUS 1
MUKPOKJIIMATA 3/1aHAMN,

TemoreHepupyomne yCTaHOBKH,
Bomomoaroroska,

[[pakTHKyM 0 TEIJIOT€HEPUPYIOLIUM YCTAaHOBKAM,
[Ipon3BonCTBEHHAS IPAKTUKA, UCITOJIHUTEIbCKAS
npakTHKa (6 cemecTp),

[Ipon3BonCTBEHHAS IPAKTUKA, TIPEITATIIIOMHAS

npakTHkKa (8 cemecTp)

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:




Jucnuminna

TpeboBanus

Texanaeckas TEPMOJUHAMUKA

3HAET: OCHOBHBIE MOHATHUS U 3aKOHBI
TEPMOJIMHAMUKH; TEPMOANHAMUYECCKHE MPOIIECCHI 1
[IUKJIBI TPE0Opa30BaHuUs YJHEPTHH, TPOTEKAIOIINE B
TEIJIOTEXHUYECKUX YCTAaHOBKAX. YMEET:
M0JIb30BAThCS CIPABOYHBIMU JJAHHBIMU U
WH(OPMAITMOHHBIMU 0a3aMH MO TEMI0PU3NIECKUM
CBOMCTBaM BEILIECTB; IPOBOAUTH AHAIIU3

A PEKTUBHOCTH IUKIIOB TETIOBBIX JBUTATEIICH,
XOJOAWIbHBIX YCTAHOBOK M TEIIOBBIX HACOCOB C
pacyeToM KOJIMYECTBEHHBIX XapaKTEPUCTUK ITOM

b dextuBHOCTU. MIMeeT MpakTUYEeCKUH OIIBIT:
pacdeTa u aHanmu3a 3PHEKTUBHOCTH ITUKIIOB
TEIJIOBBIX JBUTATENIECH, XOJIOAUIBbHBIX YCTAHOBOK U
TETJIOBBIX HACOCOB C PACUETOM KOJIMUECTBEHHBIX
XapaKTePUCTHK 3TOH (D (PEeKTUBHOCTH.

TemromaccooOMeH

3HaeT: 0CHOBaMBbI pacyéTa MpoIecCcoB
TETJIONEPEHOCa B HIEMEHTaX TEIUIOTEXHIUYECKOTO U
TEIIOTEXHOJIOTUYECKOTO 000PYI0BaHUS., 3aKOHBI U
OCHOBHBIC q)HSHKO-MaTeMaTI/I‘-IGCKI/IC MOJECIIN
[epeHoca TEMIOThl U MacChl TPUMEHUTEIBHO K
TCINIOTEXHUYECCKUM U TCINNIOTECXHOJIOTNYCCKUM
YCTaHOBKAaM U CHCTEMaM., 3aKOHbI U OCHOBHBIE
(bu3uKO-MaTeMaTHYECKHIE MOJIENHN TTEPEeHOCca
TEIUIOTHI ¥ MacChl MPUMEHUTENIBHO K
TCINIOTEXHUYCCKUM U TCINNIOTECXHOJIOTNYCCKUM
YCTaHOBKAaM U CHCTEMaM. YMEET: pacCUUThIBATh
TeMIIepaTypHbIE MOJIs (01 KOHIIEHTPAIIUA
BEIIIECTB) B IOTOKaX TEXHOJIOIMYECKUX KHUIKOCTEH
1 I'a30B, B DJICMCHTAX KOHCTPYKIMHW TCIIJIOBBIX U
TEIIOTEXHOJIOTHYECKHUX YCTAHOBOK C IIEJIBIO
WHTEHCU(PHUKAIMH ITPOLIECCOB TEIIO0OMEHa. ,
o0ecrieuyrBaTh HOPMaJIbHBIN TEMIIEpaTypHBIN pexXUM
pa0boTHI 371EMEHTOB 000PYOBaHHUS
MUHMMaJIU3UPOBATh MOTEPH TEILIOTHI,
[PACCUUTBIBATD MEPCAABACMBIC TCIIJIOBBIC ITIOTOKMU.,
paccuMThIBaTh TEMIEpaTypHble OIS (OIS
KOHIIEHTpAIMi BEIIECTB) B OTOKAX
TEXHOJIOTMUYECKUX XKHUJIKOCTEH U ra3oB, B 3JI€MEHTaX
KOHCTPYKIHWH TCIIJIOBBIX U TCINIOTCXHOJIOTMYCCKUX
YCTaHOBOK C 11€JIbI0 MHTEHCU(PHUKALIMH TTPOLIECCOB
TeriooOMeHa. MiMeeT MpakTHYeCKuil ONBIT: OCHOB
pacyéTa mpoIecCcoB TEIJIONEPEHOCa B AIEMEHTax
TETUIOTEXHUYECKOTO U TeTUIOTEXHOIOTUIECKOTO
000pyaA0OBaHUs., OCHOB pacuéTa MpoLEeCcCOB
TETIJIOMACCONIEPEHOCca B AIEMEHTaxX
TEIIOTEXHUYECKOTO U TEeIIOTEXHOIOTUYECKOTO
000pyAOBaHNUS., OCHOB pacuéTa MpoIeccoB
TEIUIONEPEHOCA B AJIEMEHTaX TeIJIOTEXHUUECKOTO U
TETJIOTEXHOJIOTHYECKOTO 000PyTOBAHUSL.

FI/I,Z[paBJ'II/IKa HWHKCHCPHBIX CUCTEM

3HaeT: pyHIaMEeHTaIbHbIE 3aKOHBI TUAPOCTATUKU H
UJIPOJMHAMMKH, HEOOXOIUMBIE JUIsl TIOHUMaHUS
(YHKIMOHUPOBaHNS WHKEHEPHBIX CUCTEM. YMEET:
ONPEEIATh TUAPABINYECKHUE COITPOTUBIICHUS U
[IOTEPU HAIOpa NP ABUKECHUH KUIKOCTH. MiMeer

HpaKTI/I‘IeCKI/Iﬁ OIIBIT: pacCyYCTa rAPABINICCKUX




[MapaMCTpPOB MHKCHCPHBIX CUCTCM.

MGTO,Z[BI peUICHUA 3aaa4 TEmI000MeHa

3HaeT: 3aKOHBI M1 OCHOBHBIE (PU3HKO-
MaTeMaTH4YeCKUE MOJENN NIepPeHOCa TEIIOThI U
MacChl IPUMEHHUTENIBHO K TeTNIOTEXHUYECKUM U
TEIUIOTEXHOJIOTUYECKUM YCTAHOBKAM U CUCTEMAM.,
3aKOHBI U1 OCHOBHBIE (PU3UKO-MATEMATHUECKHE
MOJIENIN MTEPEHOCA TEIUIOTHI U MacChl
MPUMEHUTENBHO K TETUIOTEXHUYECKUM U
TEIUIOTEXHOJIOTUYECKUM YCTAHOBKAM U CUCTEMAaM.,
OCHOBBI pac4€Ta MPOLECCOB TEIIONEPEHOCA B
DJIEMEHTAaX TEMJIOTEXHUYECKOTO U
TEIUIOTEXHOJIOTHYECKOTO 000PYI0BaHUS. YMEET:
[pacCUMTHIBATh TEMIEpATypHbIE MO (1101
KOHIIEHTPALIMI BEMIECTB) B MOTOKAX
TEXHOJIOTMYECKHX JKMJIKOCTEH U Ta30B, B AJIEMEHTaX
KOHCTPYKILIMH TETUIOBBIX U TEIJIOTEXHOIOTUUECKUX
YCTaHOBOK C I[€JIbI0 UHTEHCU(UKALIUU TIPOIECCOB
TEII000MEeHa., 00ecreynBaTh HOPMaJIbHbIHI
TEMIIEPATYPHBIA PEKUM PabOTHI SJIEMEHTOB
000pyI0BaHUs U MUHIUMAIU3UPOBATH IOTEPH
TEIUIOThI; PACCUUTHIBATh MepeaaBaeMble TEIIOBbIE
MOTOKH., PACCUUTHIBATH TEMIIEPATYPHBIE OIS (101t
KOHIIEHTpAIMi BEIIECTB) B MOTOKAX
TEXHOJIOTMUECKHX JKMJIKOCTEH U Ta30B, B JIEMEHTAX
KOHCTPYKIIMH TEIUIOBBIX U TETNIOTEXHOJIOTMYECKUX
YCTaHOBOK C I1€JIbI0 MHTEHCU(PHUKALIUH TTPOIIECCOB
TeruiooOMeHa. MimeeT mpakTHUeCKHuil ONBIT: OCHOB
pacuéTa IpoLECCOB TEIUIONEPEHOCA B IEMEHTAX
TEIIOTEXHUYECKOTO U TETJIOTEXHOJIOIMYECKOTO
000py/I0BaHUs., OCHOB pacuéra MpoleccoB
TEIJIOMAacCOIIEPEHOCca B AIIEMEHTaxX
TEIJIOTEXHUYECKOTO U TETJIOTEXHOJIOIMUECKOTO
000pyI0BaHHUs., OCHOB pacy€Ta MpoIEeCcCOB
TEIUIONEPEHOCA B AIIEMEHTAaX TEIIOTEXHUYECKOTO U
TEIIOTEXHOJIOTUYECKOTO 000PYI0BaHUSI.

[Tpon3BoICTBEHHAS PAKTHKA, TEXHOIOTHIECKAs
[pakTHKa (4 cemecTp)

3HaeT: pa3MeIIeHNe TEXHOJIOTHYECKOTO
000pY/IOBaHUS B COOTBETCTBHHU C TEXHOJIOTUEH
[IPOM3BO/ICTBA HA MPOPMIBHBIX 00BEKTAX, TPUHIIUIL
paboThl, HOPMbI TEXHUKH 0€30MaCHOCTH., CIIOCOOBI
COLIMAJILHOTO B3aUMOJAECHCTBHSI; YyCTAHOBIICHHbBIE
HOPMBI U IIPaBUJIa KOMaHIHOM paboThl. YMeerT:
MCIIOJIb30BaTh MIpaBUia TEXHUKH O€30MacCHOCTH,
[IPOM3BOICTBEHHON CaHUTAPUH, NTOKaPHOU
0€30MacCHOCTH U HOPMbI OXpaHbl TPY/a; COCTABIATh
1 0(OPMIISATH ONIEPATUBHYIO TIOKYMEHTAIIHUIO,,
OTpEEIATH CBOIO POJIb B KOMaH/I€, UCXOS U3
CTPATEruy COTPYAHUUYECTBA IS JOCTUKECHHUS
MOCTaBJICHHOM 11€J711; OLIEHUBATh UJEH JIPYTHX
WICHOB KOMaH/bI IS 1IOCTHKEHHUS [TOCTaBICHHON
e, MiMeeT mpakTU4eCKUid OMBIT: -, 0OMEeHa
UH(pOpMalel, 3HaHUSIMU U OIIBITOM C YWIEHaAMH

KOMAaH/HbI.

4. O0bém M BHABI YUeOHOH PadOTHI




OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI COCTABIISAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnipenenenue no cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
5
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 72 72
AyoumopHhvie 3auamusi: 32 32
Jlexuuu (JI) 24 24
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 8 8
Camocmosmenvras paboma (CPC) 35,75 35,75
C MPUMEHEHUEM JIUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTUI
[ToaroroBka k J1abopaTopHBIM paboTam 6 6
[ToaroroBka k 3a4eTy 20,75 20.75
N3yueHue TeM He BOIIEIIINX B KypC JEKIIAN 9 9
KoHCynbranyuy 1 NpoMeKyToYHask aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. ConepkaHue TUCHMILIIMHBI

OObeM ayTUTOPHBIX 3aHATUH 110
pajzgena HaumenoBanue pa3nenoB JUCHUILIMHBI BHJaM B Hacax
Bcero J| 113 JIP
1 |Beenenue. IIpeamer kypca 1 1 0 0
) O061ue CBEICHIS 00 m3MepeHusx, 00paboTka pe3yabTaToB 5 3 0 )
M3MEpeHH
3 [Metonb! M CpeaCTBa U3MEPEHHUS TEMIIEPATYPhI 7 4 0 3
4 |Metoabl ¥ cpeCcTBa U3MEPEHMUSI TaBICHUS 2 2 0 0
5 MeTonbl 1 cpeicTBa U3MEPEHHSI CKOPOCTH, pacxoja U 7 4 0 3
KOJTMYECTBA BEIIECTBA
6  |Metonbl U CpeACTBAa U3MEPEHHUS YPOBHS KUIKOCTEN 2 2 0 0
7  |M3mMepeHune BIaKHOCTH Ta30B 2 2 0 0
8  |AHanu3 cocTaBa ra3oB 2 2 0 0
9 MeTonb! 1 cpesicTBa KOHTPOJIS KauecTBa BOJbI, IIapa, 4 4 0 0
KOHJIEHCATa U KOHILIEHTPAIH PaCTBOPOB
5.1. Jlekuuu
Ne Ne Kox-
nexuuulpasena HaumeHoBaHME MM KpaTKOE COAEPKAaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 [BBenmenue 1
[Tonsitue 00 n3mMepenun. O0Ias xapakTepuCTUKa CPEACTB U3MepeHus. Bunbl u
2 2 |metoasl u3mepenuid. [lorpentnoctu namepenuii. O6paboTKa pe3yabTaToB 3
n3Mepenusi. OCHOBHBIC XapaKTEPUCTUKH U3MEPUTENILHBIX IPHOOPOB U




npeoOpaszoBateneil. Bapuanus pazHocTr nokasanuii npudopa.

DKnakocTHBIE TEPMOMETPBI paclIMpeHus. MexaHuueCcKre TEPMOMETPhI
pacipenusi. MaHoMeTpuueckue TepMoMeTpbl. TepMoaniekTpuieckue npudopsl
n3MepeHus TeMieparypbl. CBolicTBa TepMonap. KOHCTpyKInM U XapakTepUCTUKN
MIPOMBILIUIEHHBIX TEpMONap. YUIMHSIONINE TEPMO3JIEKTPOAHbIE TPOBOAA.
OCHOBHBIE TEXHUYECKUE XapaKTEPUCTUKH YIJINHSIOIUX ITPOBOIOB.
[TupomeTpuyeckre MUUIUBOJIBTMETPHI. MI3MepeHue TemnepaTypbl
TEPMONIEKTPUYECKUMHU TEPMOMETPAMU B KOMIUIEKTE C MUJUINBOJIETMETPAMHU.
[ToreHmOMEeTpHI (KOMIIEHCATOPHI) MOCTOSIHHOTO TOKA MPUHIUI JIEHCTBUSI.
ABTOMaTHYECKHE MOTEHIIMOMETPHI. TepMornpeoOpa3oBaTey CONPOTUBICHUS.
[ToTeHmOMeTpUYECKUH (KOMIIEHCAIIMOHHBIN) CIIOCO0 U3MEPEHUS COMTPOTUBICHUS
TepMoMeTpa. M3zMepenne conpoTUBIEHUH ¢ TOMOLIBI0 MOCTOB. M3mepenue
COTPOTHUBIICHUS C MOMOIIbIO0 YPAaBHOBEIIEHHOTO MOCTa. ABTOMAaTHYECKU
ypaBHOBELIEHHbIE MOCTHI. [IpuHIIMNIManbHbIe cXxeMbl. CXeMa MOAKIIOUEHUS
TEPMOMETPOB CONIPOTUBIICHHS K MOCTaM. MarHuTo31eKTpUYECKHUE JIOTOMETPBI,
PUHLKI AecTBUs. M3MepeHune TeMiieparypbl TEPMOMETPAMH CONIPOTHUBIIEHUS B
KOMILJIEKTE ¢ JjoroMmeTpamiu. [TupomeTpsl.

M3MepeHue 1aBieHtsl, OCHOBHbIE MOHATHUS U onpeaeneHus. JKuakocTHeie
npruOOpPHI 1aBIEHUS C BUIUMBIM ypoBHEM. [Ipubops! naBieHus npsmMoro 1eHCcTBHs
C YIIPYTMMH YyBCTBUTEJIbHBIMU JIeMEeHTaMU. J(upmanomeTpsl.

3MepeHne pacxoia U KOJIMYECTBA BEIIECTBA, OCHOBHBIC ITOHATHUS U OIPEICICHUS.
3MepeHne pacxofja U KOJIMYECTBA BEILIECTBA 10 NEpenaly IaBICHHsS B Cy/KaIOIEM
YCTpOMCTBE. YpaBHEHHE pacxoa JIJIsl HeC:KUMaeMou KuakocTH. CTaHAapTHBIE
cyxaromue ycrpoiicrsa. Hanopssle TpyOku. Pacxogomepsl OCTOSHHOTO Hepenajia
naBineHus. HIYyKIIMOHHBIE pacX0I0MEPBL. YIIBTPa3ByKOBBIE PACXOIOMEPBI.
Kanopumerpuueckue pacxogomepsl. Taxomerpudeckne pacxonoMmepsl. TemnoMepsl
U TEIUIOCUETYMKU. AHEMOMETPHI.

'YpOoBHEMEPEI € BU3YaIIbHBIM OTCUETOM. [ mapocrarnueckue ypoBHEMEDHI.
3MepeHne ypoBHS I 3aKPBITBIX PE3€PBYapOB MO JABICHUEM.
PanosnokaninoHHbIE ypoBHEMEpHL. [1on1aBKOBBIE YPOBHEMEDBI.

M3MepeHre BIIaKHOCTU Ia30B, XapaKTEPUCTUKH BIIAXKHOCTA. MeTobl U3MEPEHUS
BJIQXKHOCTH ra3oB. [IcuxpomeTpsl. ' urpomeTprdeckre BIaroMepsl.

AHanu3 cocTaBa ra3on, 00IIMe cBeeHMs. TemoBble ra30aHaaIn3aTopPhl.
‘TepMOMarHUTHBIE ra30aHaIN3aTOPbl. TBEPIO-AIEKTPOIUTHBIE TATYUKU
KOHIIEHTpAIMU Kuciaopoaa. KoHTpons cocTaBa AbIMOBBIX ra30B. XUMHUYECKUE
ra30aHaJIU3aToOPbL.

Brnusinue pacTBOpEHHBIX B BOJIE COJIEH U Ta30B HA paboTy 000PYIOBaHHUS.
Conemepsl. JlaTuuku pacTBOPEHHOTO KUCIOPOIA.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

He nipenycmoTpensl

5.3. JIabopaTtopHbie padoThI

Ne
SAHATHUSA

Ne

pasnenal

HanmenoBaHne nim Kpartkoe copiepkaHue 1abopaTopHOi paboThI

Koi-
BO
4acoB

5

2

Onpe/:(eneHHe JOBCPUTCIIbHOI'O MHTCPBAJa AJIA H3MepﬂeMOﬁ BCIINYHHBI

V3ydyeHne TepMOdJIEKTPUUECKOTO METO/Ia U3MEPEHUS TEMIIEPATYPhI U
rpaayupoOBKa TEPMOIIAPHI.

['paryrpoBKa METHOTO TEPMOMETPA CONPOTUBIICHUS

3
3
3

['panyupoBka tepmucropa tuna MMT




M3ydenue npuHLIMa IEUCTBHS U TPaJlyupOBKa poTaMeTpa

['paryrpoBKa TEMIOBOTO pacxopoMepa

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

ITogsun CPC

Crnucoxk nureparypsl (C yKkazaHUEM
pas3zernos, IiaB, CTPAHUIL) / CChUIKA Ha

peCypcC

CemecTtp

Koi-
BO
JaCOB

[TonroroBka k 1a6OpaTopHBIM paboTam

[Tandepos, C. B. Tennmorexuuueckue
n3Mepenus u npudopsl [Texcr] yueo.
rnocoOue K j1a0. paboTaM Mo HaPaBIECHUIO
"Crp-o" C. B. ITangepos, B. U. ITandepos,
E. K. lopomenko ; FOx.-Ypain. roc. yH-T,
Kag. I'panocTp-Bo, MHXK. CETU U CUCTEMBI ;
HOVYpI'Y. - Uensiounck: U3narensckuii
Lentp FOYPI'Y, 2018. - 28, [2] c. ui.

[ToaroroBka K 3a4eTy

BanoBa, I. M. TenmnoTexHu4yeckue
M3MepeHus U puOopsl Yuel. i By30B 1O
HanpasJIeHUIO NoAroT. " TerosHepreTuka”
[. M. UBanoga, H. /. Ky3nernos, B. C.
UncTAKoB. - 2-e u31., nepepad. u gor. - M.:
MOU, 2005. - 458 c.

20,75

I/I3yquI/Ie TEM HC BOIICAIINX B KypC JIEKITUM

Banosa, I. M. TemoTexHu4YeCKUe
M3MepeHus U MpUOOpHI Yuel. it By30B MO
HanpasieHUIo noArot. "TermiosHepreTuka”
[. M. MBanosa, H. /I. Ky3uenos, B. C.
UncTsKoB. - 2-¢ 3., nepepad. u gor. - M.:

MO, 2005. - 458 c.

6. Texymuii KOHTPOJIb YCNIEBAEMOCTH, IPOMEKYTOYHAS aTTeCTANMNSA

KonTtpomnp kauecTBa ocBOeHHUsI 00pa30oBaTeIbHON MPOrpaMMBbl OCYIIECTBISIETCS B
cootBeTcTBHH ¢ [TonokeHrem 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH JESITEIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabHusie meponpusitusa (KM)

Yau-
Ne | Ce- Bu HaszBanue Maxke. ThIBA
KOHTpOJIbHOTO |Bec [Topsimok HauucaeHus: 6aIoB -
KM|mecTp| koHTposs Oann
MEPOTPHUSITHS ercs
B ITA
Brimonaenue u 1 Gayut - CTYACHT BBITIOTHIIT U 3AIIHTHI
1 5 Texymmii 3aIuTa 1 1 maboparopHyto padboty aer
KOHTPOJIb | J1abopaTopHOM (0 OanyIoB - CTYACHT HE BBIMOJIHIII U HE
pabotsl 1 3aIUTII Ja00paTOpHYIO paboTy
Brimonnenue u 1 Gam - CTyACHT BBITOIHII U 3aIIUTHI
5 5 Texymnmii 3amuTa 1 1 nmabopaTopHyto paboTy sauer
KOHTPOJb | JabopaTropHOit (0 GansoB - CTYIEHT HE BBHITTOIHUI U HE
paboTsI 2 3T Ta00PaTOPHYIO padboTy
3 5 Texymuii | BeinonHenue u 1 | 1 Ga - CTyACHT BBITIOTHI U 3AIIHTHI saueT]
KOHTPOJIb 3aInTa 1abopaTopHYIO paboTy




nabopaTopHOM (0 GaIoB - CTY/ICHT HE BBITTOIHWI U HE
paboTsI 3 3aIUTHI JTAOOPATOPHYIO padoTy
Brimonmaenue u 1 Gast - CTyAeHT BBITIOTHUI U 3aIIUTHIT
4l s Texymmii 3aImTa aboparopHyio padboty aer
KOHTPOJIb | J1abopaTopHOI (0 GanyIoB - CTYACHT HE BBIIOJIHIII U HE
pabotsl 4 3T 1a00paTopHyo paboTy
Brinonnenue u 1 Gam - CTyACHT BBITIOTHII U 3aIIUTHI
5 5 Texymmii 3amuTa nmabopaTopHyo paboTy Lauer
KOHTPONb | JabopaTopHOi (0 6ansoB - CTYACHT HE BBIMIOJIHUI U HE
paboThI 5 3alUTII J1a00paTopHYIO padoTy
Brimonaenue u 1 Gayut - CTYACHT BBITIONHIT U 3AIIHTHI
6| s Texymwmii 3aIuTa nmabopaTtopHyo paboTy Lauer
KOHTpOJb | JabOpaTopHOM (0 GaJyIoB - CTY/IEHT HE BBITIOJIHUI U HE
paboThI 6 3aIUTII Ja00paToOpHYO paboTy
5 6ansoB - BBICTABIIAETCA CTY/ICHTY, B
MOJTHOM 00BEME PACKPBIBILIEMY BCE BOIPOCHI
ouera.
4 Gana - BBICTABISETCS CTYACHTY, B
HEMOJIHOM 00bEME PacKpHIBILIEMY BCE
BOIPOCHI Omteta. B ToM cityuae eciiu OTBETHI
OBLITN HETIOJIHBIMHU, WK COJIEPKau
HECYIIECTBEHHBIC OIIHOKH.
[Tpome- 3 Gayuta - BBICTABIISCTCS CTYJICHTY, B
7 5 JKYTOYHast 3auer HETIOJTHOM 00bhEME PacCKPBIBIIEMY BCE 3a4eT
arTecTanus BOMPOCHI OMieTa ¢ OUIMOKaMH U HEI0UEeTaMHU.
2 Oania - BRICTABISIETCSI CTY/ACHTY,
CYMEBILIEMY JIaTh NIPaBUIIbHBIN OTBET HA OJIUH
BOIIPOC, HA BTOPOI BOIIPOC OTBET HE JIaH.
1 Gayt - BEICTABISAETCS CTYJAEHTY, KOTOPBIN
[PaCKpbUI OTBET TOJIBKO HAa OJUH BOIPOC CO
3HAYUTEIHHBIMU OITMOKAMU HEJOUETaMH.
(0 GamnIoB - BBICTABISIETCSI CTYACHTY, KOTOPBIi
HE pacKpblT OTBETHI Ha 00a BOMpoca.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepun
P Y P ypap OLICHUBAaHUS
aTTecTaluu
3adeT mpoxonuT B yCTHOM (hopme. B aymuropuio 3axonsaT He 6onee
4eThIpéX cTyaeHTOB. O0yuatonecs 6epyT Omnersl u 30 MuHYT |B COOTBETCTBHM C
3a4eT TOTOBSITCS K cJlade 3a4éTa, MOCJe Yero JalT OTBETHI Ha 2 Bompocaln. 2.5, 2.6

B Omiere B yctHOM popme. [Ipu HeobxomumocTu ctyneHty MoryT ([Tonoxkenus

OBITH 3aIaHbl JOTMMOJTHUTCIILHBIC BOITPOCHI.

6.3. OueHo4YHbIC MaTEePUAJIbI

Ne KM
Komnerennun Pesynbrarel 00yueHus
1213(4(5

[1K-3 3HaeT: OCHOBHbIE BU/Ibl TEIJIOTEXHUUECKUX U3MEPUTEIbHBIX TPUOOPOB. HHHH
K3 YMmeeT: nogOupaTh ONTUMaNbHBIM HA0Op AATYMKOB U BTOPUYHBIX AANE

- T T T T

M3MEPUTENIBHBIX TPHOOPOB Il 00bEKTa aBTOMATH3AIIHH.

[1K-3 MMeeT NpakTUYECKUN OIIBIT: -

[1K-4 3HAeT: MPUHIIMIIBI IEHCTBHUS, YCTPOWCTBO TUIIOBBIX U3MEPUTEIBHBIX MPUOOPOB




AJI1 UBMCPCHUA DJICKTPUYCCKUX U HECOJICKTPUYCCKHUX BCIIMYNH.

'YMeeT: HOI[6I/IpaTL OINTHUMAJIbHBIN Ha60p AaTYUKOB U BTOPHUYHBIX

[1K-4 A
M3MEPUTENIBHBIX IPHOOPOB I 00BEKTA.

[1K-4 lMeeT NpakTUYECKUI OIBIT: - H

[1K-5 3HAET: OCHOBHBIE BU/IbI TEIJIOTEXHUUECKHUX U3MEPHUTENIBHBIX IPUOOPOB. HAHA A

'YMeeT: U3MepsATh OCHOBHBIE MMAPAMETPHI OOBEKTA C TOMOIIBIO TUITOBBIX

11K-5 W3MEPUTEITBHBIX PUOOPOB, OIICHUBATH MOTPEIIHOCTA U3MEPEHHUM, TOTOBUTL  [+HHHHH+HH
000pyI0BaHNE U TOKYMEHTAIIUIO K CepTUDUKAIINH.

Mmeet HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: BJIaACHUSA OCHOBHBIMU MCTOJdaMH PI3MCpCHPII>i

MK-5 TEMIIEpaTyphbl, TaBICHUSA, PACX0/Ja, YPOBHS KUIAKOCTH, BIIAXKHOCTH, CKOPOCTH

BO3YIIHBIX TOTOKOB, XUMHUYECKOTO COCTaBa KHUAKOCTEHN 1 ra3oB, 00pabOTKH
PE3yIbTaTOB U OLICHKH MOTPENTHOCTEN N3MEPEHUH.

(DOH,HBI OLOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAUSs
a) ocHo6Has Iumepamypa:
1. HWBanona, I. M. TermoTexHuueckre U3MEpeHUs U IpUOOpsl Yueld. a1
BY30B 110 HanpasieHuto noArot. "Termmosnepreruka” I. M. MBanosa, H. /1.
Kysuenos, B. C. Uuctsikos. - 2-¢ u3a., nepepad. u goim. - M.: MOU, 2005. - 458 c.
2. Topnos, A. H. OcHOBBI TeMIIEpaTypHBIX U3MEPEHUH. - M..:
Oueproaromusaar, 1992. - 304 c. ni.

6) OononHumMenbHas IUMmepamypa:
1. IIpeobpaxenckuii, B. I1. Ternmorexunueckue uaMepeHust ¥ NpruOOPHI
VYueOuuk as crerl. "ABToMaTH3aIus TeIIOHEPT. TIporieccoB". - 3-e u3., mepepad.
- M.: Oueprus, 1978. - 703 c. un.

8) omeuecmeenHule U 3apyOeNHCHblIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yKazaHus 0is Cmy0eHmo8 no 0C80EHUI0 OUCYUNTUHDL:
1. ITandepos, C. B. Tennmorexuuueckue uaMepenust 1 npudopsl [ Tekcr]
yue0. nocodue k n1abd. padoram no HanpasieHnuto "Crp-o" C. B. ITandepos, B. 1.
[Tandepos, E. K. lopomenko ; FOx.-Ypain. roc. yu-t, Kad. ['pagoctp-Bo, uHXK. ceTu
u cucremsl ; FOYpI'Y. - Yensbunck: Uznarensckuii Lientp FOVpI'Y, 2018. - 28, [2]
C. L

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

DJIeKTPOHHAsA Y4eOHO-MeTOANYeCKast JOKYMeHTaIusl

Her
[Tepeyens KcnoaL3yeMOro NporpaMMHOTO 00eCTICUCHHUS:

Her



[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,
Bun 3ansatuii - |Ne ayg. IPEyCTAaHOBICHHOE POrPaMMHOE 00eCIIeUCHHE, CIOIb3yEeMOe IS
pa3J'II/I‘-IHBIX BHUJIOB 3aHSITI/II\/JI

MynsTuMeniiHOe 000pyIOBaHNE, UHTEPAKTUBHAS JOCKA, IPEAYCTaHOBIEHHOE
330 : :
Jlexumn (L) nporpammuoe obecrnieuenne Microsoft-Office(6eccpouno), Microsoft-
7 |Windows(6eccpouHo)

TepMomnapsl, TEPMOMETPBI COMTPOTHBIICHHUS MEIHbIC, TEPMHUCTOPBI, POTAMET
JlaGoparopubie (323 P Dbl TCP p p AAIC, TCP PPl P P,
SAHSTI (ULx) TEIUTOBOM PacXoJI0Mep, YPaBHOBEIICHHBIE MOCTBI CONPOTHUBIICHUS,
" MyJIBTUMETPBI, TEPMOMETPBI JKHUKOCTHBIC, MEPHBIC COCY/IBI.




