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1. HEJIA ¥ 3AJJAYA JUCTUTLIAHBI

1.1. Heau AuCHUIIHHBI

Lleap wu3ydeHHWS NHUCHMIUIMHBI 3aKiIoYacTcs B (POPMUPOBAHHM OOIIETO
MIPEICTABICHUS O METOJaX M3MEPCHUH M COBPEMEHHBIX TEXHHYECKHX CPEJICTBaX
U3MEPCHHUI TEIUIOTCXHUYECKUX IMapaMETPOB, a TaK)KE€ B OCBOCHHHM OCHOBHBIX
MPUHITUIIOB aBTOMATU3alMH TEXHOJOTHUYSCKHUX MPOIIECCOB.

1.2. 3agaun ocBOeHHUS TUCIHHUILIHHBI

N3ydenne MeToA0B U3MEPEHUN TEIUIOTEXHUYECKUX MApaMETPOB; U3YUCHUE
KOHCTPYKITUU ¥ TIPUHIIAIA padOTHl CPEICTB M3MEPEHUN TEMITepaTyphl, aBICHUS,
pacxo/ia U YPOBHSI TEXHOJOTHYECKUX Cpel; U3yYeHUE METOJOB U TEXHUUYECKHUX
CPEACTB KOHTPOJISI COCTaBa U Ka4eCTBAa TEXHOJIOTMYECKUX CPEJ, XapaKTEePHBIX s
MIPOMBIIIJIEHHOW TETUIOPHEPTETUKU; HM3YyUYEHUE CTPYKTYpPbl aBTOMATH3UPOBAHHBIX
CHUCTEM YIIPaBIICHHS TEXHOJIOTMYECKUMH TPoIlecCaMi U 00BEKTaMHU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JuciunnrHa  «TemmoTeXHU4YecKue U3MEPEHUs U aBTOMATH3aIus
OTHOCHTCS K JUCIUIUIMHAM 4acTH, popMHUpyeMoi ydacCTHUKaMU 00pa30BaTeIbHBIX
otHorreHuu ooka b1.

3. MEPEYEHB IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUSI
MO JUCLUILJIMHE

[Tporiecc wu3ydeHHs TUCHUIUIMHBI «TCIUIOTEXHUYECKUE H3MEPEHHS U
aBTOMATH3AIMS» HaMpaBlieH Ha ((OPMHUPOBAHUE CICAYIOMUX KOMITCTSHITUH:

[IK-1 - Coocobern k obecrneueHnto S((PEKTUBHON HDKCIUTyaTallud U
MOJICPHH3AINHN SHEPTETUICCKOTO U TETUIOTEXHOJIOTHYECKOTO 000y T0BaHUS

Pe3yabTaThl 00yueHHs, XapaKTepU3ywume

Komnerenuus
chopMHpPOBAHHOCTH KOMIIETCHIIUH

[TK-1 3HATh METOJBI N3MEPEHNN OCHOBHBIX TEIJIOTEXHUYECKUX
[IapaMeTPOB; PUHIIUIBI IEVCTBUS, YCTPONCTBO THUIIOBBIX
U3MEPUTEIBbHBIX TPUOOPOB, CIYKAIUX AJI1 U3MEPEHUS
TEMIIEPATYPBI, JABIECHUS, PACX01a U YPOBHSA
TEXHOJIOTUYECKUX CPEJl; METOBI M TEXHUYECKHUE CPENCTBA
KOHTPOJISI COCTaBa M Ka4eCTBA TEXHOJIOTUYECKUX CPENL
TEIUIODHEPTETUKH; OCHOBBI YIIPABIICHUS TEXHOJIOTMYECKUMHU
00BEKTaMH, OCHOBBI TEOPHUU aBTOMATUYECKOTO YIIPABJICHUS

yMeTb U3MEPATh OCHOBHBIE MMApaMETPhl 00BEKTA C
MOMOILBIO TUIIOBBIX U3MEPUTEIBHBIX TPUOOPOB; OLICHUBATh
IIOrPEITHOCTHA U3MEPEHUN

BJIaJleTh OCHOBHBIMH METOJaMH U3MEPEHUM, 00pabOTKH
pPE3YyJIbTATOB M OLIEHKU MTOTPENTHOCTEN U3MEPEHHUI;




OCHOBHBIMHU IIPUHIIUIIAMHU pa6OTBI N COCTaBOM
ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUA
TCXHOJOTHUYCCKUMHU IIPOUCCCAMU U 00BEeKTaMU

4. OBFBEM JUCIHUIIJIMHBI
OOmast Tpyao€MKOCTh JIUCIUIUIMHBI «TeIIOTeXHHYECKHe H3MEpPEHUS W
aBTOMAaTU3aLMD» COCTABIIET b 3.€.

Pacrnipenenenne Tpyn0€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHITUI

Ounas popma o0yueHust

. Bcero | CemecTpsl

Buasl yueObHOM paboThI 4ACOB 5
AyauTOpHBbIE 3aHSITHS (BCEro) 90 90
B ToMm yucie:
Jlexknun 36 36
[Tpaktrueckue 3ansatus (I13) 36 36
JlaGopatopusie pabotsl (JIP) 18 18
CamocrosiTeibHas padboTa 126 126
KypcoBasi padora + +
Buasl mpoMeXyTOYHON aTTECTALMH - 3a4ET C + +
OLIEHKOH
OO6m1ast Tpy10EMKOCT:
aKaJIeMUYECKHUE Yachl 216 216
3a4. e]l. 6 6

3aouHas popma o0ydeHust

. Bcero | CemecTpbl

Bunbl yue6HOI paboThl HACOR 3
AyauTOpPHBIE 3aHATHS (BCEro) 16 16
B Tom uncae:
Jlexrun 6 6
[Tpaktrueckue 3ansatus (I13) 6 6
JlabopaTopusbie pabotsl (JIP) 4 4
CamocrosiTeibHasi paboTa 196 196
Kypcosasi padbora + +
Yacel Ha KOHTPOJIb 4 4
Buapl npoMeKyTOYHOM aTTECTAlUU - 3a4€T C + +
OIICHKOM
OO6mmast Tpy10EMKOCTD:
aKaJIEMUYECKHE YacChl 216 216
3ad4. efl. 6 6




5. COAEPKAHME JIMCLHUILTAHBI (MOYJIST)

5.1

Conep:xanue

pasaesioB

TPYA0EMKOCTH 10 BUIaM 3aHSITHIA

AUCIHUILINHBI

Ounas popma 00ydeHust

Hu

pacmnpenesieHue

HaumMeHoBaHUE TeMbI

CopnepxaHue paszena

Jlexir.

IIpax
3aH.

JIab.
3aH.

Bcero,
qac.

CPC

M3mepenue TemnepaTypsl.

OO6uiue cBeneHus: 00 N3MEpeHUU
TeMIeparypsl. TemnepaTypHbIe MIKabl.
MesxyHapoqHas TeMIlepaTypHas IKajia
MTII-90 u e€ pacmupenus..

TepMoMeTpEI, OCHOBaHHBIE
Ha PacIIMpeHNuHd 1
M3MEHEHUH JIaBICHUS
pabouero BemecTBa.

VYCTpoiCTBO M NPUHIUT JCHCTBUS
JKUJIKOCTHBIX CTEKJISIHHBIX,
MaHOMETPUYECKHX M OMMeTaUTNUeCKIX
TepMoMeTpoB. MIX 061acTh IpUMEHEeHus,
Hpeebl U3MEPEHUSI U MOTPEITHOCTH
U3MEpPEHUH.

TepmonnexTpuueckue
npeobpasosatenu (TOIT).

[Mpuarmn pabotsr TOII. CrangapTHble
NpOMBIIUTEHHBIE U KabenbHble TOII. Mx
JMarna3oH U3MepeHus, 00nacTb
[IPUMEHEHHS, KOHCTPYKLIUH, HCTOUHUKU
MOTPENIHOCTEH U METOJIBI X YCTPAaHEHHS.

YV anuHs0Mmue TepMOUIEKTPOAHBIE IPOBOIA.
Mertonst uzmepenuns Tepmo-2/1C.
Bropuunsle n3meputenbHbe IPHOOPHL.

TepmornpeodpazoBarenu
conporusienus (TTIC).

Crannapthsle npoBogHukosbie TIIC. Ux
JIMana3oH U3MEPEHUs, KOHCTPYKIUH,
norpemrHocty. [Tonynposoguukossie TIIC
(TepMucTopsl). MeToAbI H3MEpPEHHUS
cornpoTuBieHus. Bropnunsie
H3MEPUTETbHBIE TPHOOPHL.

M3mepenue Temneparypsl
TeJl 110 UX TEIJIOBOMY
U3JTy4EHHIO.

Teoperuueckue ocHOBBL. [TupomeTpsl
ONTUYECKHE, CIIEKTPAIIEHOI'O OTHOIIEHUS
(11BeTOBBIE), OJTHOTO U3ITyYCHUS
(pammaunonssle). X npuHun padboTs! U
MOTPENIHOCTH H3MEPEHHS YCIOBHBIX
temreparyp. Onpeneneaue
JIEHCTBUTEIHHON TEMIIEPATYPHI.

Nsmepenue naBneHust
JKMIKOCTEH U Ta30B.

IMoHsTHE O IABICHUN U SIUHUILIBI €r0
n3MepeHust. JKuaKocTHbIE MAaHOMETPHI U
nudmanomerpsl. JledhopmaroHHbIe
MaHOMETpBI U AupMaHOMETpbI. VIX MpHHIHUIT
JIeNCTBHS, YCTPONUCTBO, AUANIA30H
U3MepeHHs1, 00JIacTh IPHUMEHEHHS,
HOTPELIHOCTH u3MepeHus. [IpaBuia
YCTaHOBKHU MPHOOPOB JIABJICHHS.

N3mepenue konnyecTsa u
pacxo/ia >KUJIKOCTeH 1
Ta3oB.

MeTob1 M €IUHHIIBI U3MEPEHHSI pacxoia.
PacxooMepsl nepeMeHHOTro nepenajga
JTaBIICHHSI, HOPMAITbHBIE CYXKAOIIIe
ycrpoiicTBa. MeToInKa HCTIOIb30BaHUS
CYXAaIOIINX YCTPONCTB JJISI U3MEpPEHHS
pacxoza U OIleHKa IMOTPEIIHOCTH U3MEPEHHS
pacxona. M3mepenue ckopocteit U pacxoaa
XKHUJIKOCTH U ra30B HAIOPHBIMH TPYyOKaMH.
Pacxonomeps! IOCTOSIHHOTO Tiepenasa
naBieHus (poramerpsl). TaxoMeTpuueckue,
3JIEKTPUYECKUE U YIbTPAa3BYKOBbIE
pacxomomepbl. X mpuHIWT NelCTBYSL.

W3mepenne ypoBHS
KHIKOCTEH.

Oo6uiue cBeeHus: 00 U3MEPEHUH YPOBHS
KHUIKOCTH. METOIbI M €IMHHIIBI H3MEPCHUS
YPOBHsL. Y pOBHEMEPHI C BU3yalIbHBIM
orcuéroM. ['mapocraTnueckue ypoBHEMEPEL.
[TorutaBKoBbIE, OyHKOBBIE YPOBHEMEDHI.
EMKOCTHBIE, aKyCTHYECKHE U
TEPMOKOHIYKTOMETPUIECKHE YPOBHEMEPHI.




Hx ycTpoiicTBO, IPUHLIMII AEHCTBUS,
JIMana30H ¥ HOTPEIIHOCTU U3MEPEHHSI.

Amnanus cocraBa
MIPOMBIIIUIEHHBIX Ta30B.

OO61re CBEACHHUS 0 METOJaX aHajnu3a ra3os,
€IMHHIIBI U3MEPECHHSI KOHI[CHTPALIUH.
Knaccudukanus ra3oaHaIn3aTopos.
OO6BEMHBIC XUMHUYCCKUE Ta30aHaIN3aTOPHI,
TEIUIOBBIEC, TCPMOXUMUYECKHE U MarHUTHbIC
ra30aHaIN3aTopbl. XpoMarorpaduieckue
ra30aHaIN3aToOPhI 171 aHAIN3a
MHOTOKOMIIOHEHTHBIX Fa30BbIX CMECEH.

14

22

10

OCHOBBI aBTOMaTHYECKOTO
YIIpaBIICHHSI.

OCHOBBI YIPaBJICHHS TEXHOIOTHICCKUMH
MpoIeccaMu u 00hEKTaMH.
TemnoTexHUYECKAE OOBEKTHI YIIPABICHHS,
UX OCHOBHBIC OCOOCHHOCTH. Y IpaBJieHHE B
pexHUMax Mmycka, OCTaHOBa M HOpMaJIbHON
JKCIUTyaTanuu. ABTOMAaTH3HPOBAHHbIC
CHCTEMBI KOHTPOJISI U YIIPABICHUSI COOPOM
JTAaHHBIX. BUIBI ccTeM KOHTPOJISI U
aBTOMATHU3UPOBAHHOTO YIPABICHUS
TEIUTOBBIMH TIPOIIECCaMU Ha
MPOMBINUICHHBIX MPEATPUITUAAK, TPHHITUITBI
UX MOCTPOCHHUS ¥ PYHKIIMOHUPOBAHHSI.

25

40

Hroro

36

36

18

126

216

3aounasi gopma o0yueHust

HawnmeHnoBaHue TeMbI

ConeprxaHue paszena

Jlexir.

[Ipaxk.

3aH.

JIab.
3aH.

CPC

Bcero,
yac.

M3mepenue TemnepaTypsl.

Oo6uine cBeneHus: 00 N3MEpEeHUU
TeMieparypsl. TeMrepaTypHbIe KAkl
MexayHapoIHasl TeMIlepaTypHas [Kana
MTIUI-90 u e€ pacmupenusl.

TepMomeTpbl, OCHOBaHHbBIE
Ha PacIIMpeHud U
M3MEHEHHUH J1aBICHUS
pabouero BemecTBa.

YeTpoiCTBO M IPUHIMI AEHCTBUS
JKHJKOCTHBIX CTEKIISTHHBIX,
MaHOMETPUYECKHX U OMMETaTHIEeCKUX
TepMoMeTpoB. MIx 061acTh IpUMeHeHus,
TpeieTbl N3MEPEHUS U MOTPEITHOCTH
WU3MEPEHHH.

10

10

TepmonnexTpuueckue
npeobpazosaresu (TOIT).

IMpuniun pabotsr TOII. CrangapTHbe
MPOMBIILTIEHHBIE U KabenbHble TOII. Mx
JTMana3oH U3MepeHus, 00JIacTh
MPUMEHEHHs, KOHCTPYKIUHU, HCTOTHUKH
MOTPENIHOCTEH U METOJIBI X YCTPAHEHHS.

VY UIMHSAIOINE TEPMOAJIEKTPOHbIE TPOBOJA.
Mertonbl u3mepenus tepmo-2/1C.
BropuuHble n3MepUTENbHBIE TPHOOPEL.

25

29

TepmonpeoOpazoBarenu
compotuienus (TIIC).

Crannapraeie npoBogaukoseie TTIC. Ux
JIMaTa30H H3MEPEeHNUs, KOHCTPYKIUH,
norpemHoCcTH. [TomynpoBogaukoBsie TIIC
(TepMucTOpBI). MeToABI H3MEpPEHHUS
CONPOTHBIIEHHS. BropuuHbie
W3MEpUTEIbHbIE NPUOOPBI.

23

27

N3mepenue Temneparypsl
TEJI 110 UX TETIIOBOMY
U3ITy9IEHHIO.

Teoperuueckue ocHoBbL. [TupoMeTps!
OIITUYECKHE, CIIEKTPAIBHOTO OTHOIICHUS
(1IBETOBEIE), TOJTHOTO U3ITYUCHHS
(pagnanmonHsie). X mpuHIUIT paboTHl 1
HOTPEIIHOCTH U3MEPEHHS YCIOBHBIX
Temneparyp. Onpenenenue
JICWCTBUTENLHOM TEMIIEPaTypHI.

21

23

W3mepeHue naBieHus
JKHJIKOCTEH U ra3oB.

[ToHsTHE O HaBIEHUM M €AUHUILIBI €70
n3MepeHust. JKHuIKoCTHBIE MAHOMETPHI U
nmudpmanometpsl. [ledopmanronHsie
MaHOMETPEHI 1 Tu(pMaroMeTphl. VX mpuHIAI
JIeHCTBHS, YCTPONUCTBO, AUANIA30H
U3MepeHus, 001acTb IPUMEHEHHUS,
norpemHocT usmepenus. [Ipasuna
YCTaHOBKHU NPHUOOPOB JIaBJICHUSL.

19

21

W3mepenue xonmyecTsa u
pacxoza >KUAKOCTEH

MeToIbl ¥ €AMHUIIEI U3MEPEHHUS Pacxoa.
PacxomoMepbl nepeMeHHOTO Iepenaga

21

21




rasos. JIaBJIEHHS, HOPMAJIbHbIE CYKAIOIINeE
ycTpoiicTBa. MeToarKa CoiIb30BaHUS
CY’KaIOIUX YCTPOUCTB JUIS U3MEPEHUS
pacxofia ¥ OLICHKA IIOTPEIIHOCTH U3MEPEHHUs
pacxoza. M3mMepenue ckopocTeil 1 pacxoza
JKHJKOCTH 1 Ta30B HAIIOPHBIMHU TPYOKaMHL.
PacxoioMepbl MOCTOSHHOTO Iepenaja
naBneHus (poramerpsl). TaxoMeTpuueckue,
3MEKTPUIECKHE U YIbTPa3BYKOBbIE
pacxopomepsl. X npuHLMD 1EHCTBUSL.

8 |V3mepenue ypoBHS O6uiue cBeieHUst 00 H3MEPEHUH YPOBHS
JKUAKOCTEH. JKHUAKOCTH. METOIbI M SIMHULIBI H3MEPCHHUS
YPOBHS. YPOBHEMEPHI C BU3yalIbHBIM
orcuéroM. ['HapocTaTHyecKre ypoBHEMEPBI.
[MomnnaBkoBbIe, OYIIKOBBIC YPOBHEMEPHL. 1 1 - 19 21
EMKOCTHEIe, aKycTHYECKHE H
TEPMOKOH/IyKTOMETPHYECKHE YPOBHEMEPBI.
Hx ycTpoiicTBO, IPUHLIKI AEHCTBUS,
JIMANa3oH | IOTPEHIHOCTH H3MEPEHUSL.

9 |Amamms cocraBa OOmue cBeneHns 0 METo/lax aHaJH3a ra3os,
HPOMBIIUICHHBIX Ta30B. €/IMHUIIBI U3MEPEHHs] KOHIIEHTPALHH.
Kiaccuguxanus ra30aHaau3aTopoB.
OO0BEMHBIE XUMHYECKHE Ta30aHATN3ATOPEL,
TEIUIOBBIEC, TCPMOXUMHUYECKHE U MAarHUTHBIC
ra3oaHalu3aTopbl. XpoMarorpadpuieckue
ra30aHaIM3aTOPbI UL aHAIN3a
MHOTOKOMIIOHEHTHBIX Ta30BBIX CMeCeil.

10 |OcHoBsl aBTOMaTH4YECKOTO |OCHOBBI YIIPaBICHHS TEXHOJIOTHIECKIMU
YTIpaBIICHHUS. IporeccaMu U 00bEeKTaMH.
TernorexHndeckre 00BEKTHI YIIPABICHNUS,
UX OCHOBHBIE OCOOCHHOCTH. YTIpaBJIeHHUE B
pexXHMax IycKa, OCTaHOBA M HOPMaJIbHON
9KCILTyaTalul. ABTOMAaTU3UPOBAHHbBIE
CHCTEMBI KOHTPOJIS U YIIPaBJIECHHsI COOpPOM
JIaHHBIX. Buzpl cucreM KOHTpoOIIs U
aBTOMATU3UPOBAHHOIO YIIPaBJICHUS
TETIOBBIMU IIPOLIECCaMH Ha
MPOMBIIUICHHBIX PEANPUATHSX, TPUHIIUITBI
VX TIOCTPOCHHMS ¥ (PyHKIIHOHUPOBAHNSI.

HUroro 6 6 4 196 212

5.2 IlepeueHb 1a060paTOPHBIX padoT

JlabopatopHas pabora No 1. N3mepenue TEMIEPATYPHI
TEPMODJIEKTPUYECKUM TEPMOMETPOM U TPaTyUpOBKa TepMoTap.

Jlabopatopnasi padota Ne 2. M3mepenue temmeparypbl O0€CKOHTAKTHBIMH
METO/IaMH.

Jlabopatopnass pabora Ne 3. U3mepenuwe naBieHUss W TpagynupoBKa
MPY>KUHHBIX MAHOMETPOB.

Jlabopatopnass pabora Ne 4. KoudurypupoBanue mnporpaMMHpPyEMOTO
JIOTUYECKOTO KOHTPOJUIEpa C HCIIOJNB30BAHUEM BHEIIHETO IPOTPAMMHOTO
oOecrieyeHusl.

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBMM ¢  y4eOHBIM TUTAHOM  OCBOCHHE  JIUCIUILIMHBI
peIycCMaTpUBAET BHITIOJIHEHNE KYPCOBOM paboOThI B 6 ceMecTpe it OUHOU (HOPMBI
oOy4denus, B 8 ceMecTpe i 3a09HON (OpMbI O0yUCHHUS.

[IpumepHas TemaTuka KypcoBOM paboThl: «OmpeeneHne MorpenrHoCcTen




M3MEPEHUS TEIUIOTEXHUYECKUX BEIIMUYUH.

3aiauu, pemaeMble NPy BBITTOJIHEHUH KYPCOBOM pabOTHI:

* OCBOCHUE METOJ0B U3MEPEHUS TEMIIEPATYPHI U PACXOMA,;

* OCBOCHHME METOJIOB OOpaOOTKHU pe3yJabTaTOB W OLEHKH MOTPEIIHOCTEN
W3MEPEHNM;

* OCBOGHHE METOJIOB CTAaTUCTHUYECKON 0O0paOOTKU HKCIEPUMEHTAIbHBIX
JTAHHBIX.

KypcoBas pabota Bxiro4ar B ce0si pac4ETHO-TIOSCHUTENBHYIO 3aIUCKY.

7. OUEHOYHBIE MATEPHAJIBI JI/Is1 IPOBEIEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOIMXCS MO
JTUCUMITJIMHE

7.1. Onucanue mokaszareJieil 1 KpUTepueB OLEHUBAHUS KOMIETEHIUM
HA pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONMCAHUE HIKAJ OLEHUBAHUS

7.1.1 Tan Tekylmero KOHTPOJIA

Pe3ynbraThl TEKyIlero KOHTPOJISI 3HAHUNW U MEXKCECCMOHHOW aTTeCTalluu
OLIEHUBAIOTCS IO CIAEAYIOLIEH CUCTEME:

* «aTTECTOBAHY;

* «HE aTTECTOBAHY.

Pe3yabTaTbl 00y4yeHus,

Komme-
XapaKTepu3ylouue Kputepuu ouennBaHusi ATTeECTOBaH He aTTecTroBan
TeHINA ¢(hOPMHPOBAHHOCTh KOMIIETCHLUH
IK-1 3HAaTh METOJIEI H3MEPEHHUI AxruBHast pabota Ha Bemonnenue pador B| HeBbimonHenue

OCHOBHBIX TETUIOTEXHUIECKUX
MapaMeTPOB; IPUHIIAIIBI
JIeNCTBUS, YCTPOUCTBO TUIOBBIX
U3MEPUTENTBHBIX TPHOOPOB,
CITy>KallX JUIl U3MEPEeHUs
TeMIIepaTypbl, JaBJICHUS,
pacxoja ¥ ypoBHs
TEXHOJIOTMYECKUX CPEl; METO/IbI
U TeXHUYECKHE CPEACTBA
KOHTPOJIS COCTaBa M KauecTBa
TEXHOJIOTHIECKHX CPeJl
TETIIOIHEPTECTUKH; OCHOBBI
yIpaBJIeHUS TEXHOJIOTHUECKUMU
00BEKTaMU; OCHOBBI TEOPUU
ABTOMAaTHYECKOI'0 YIPaBJIECHHS

NPaKTHYECKUX 3aHATHAX,
OTBEYaET Ha TEOPETUUECCKHE
BOMPOCHI TIPHU 3aIIHTE
KypCOBOM pabOTHI

CPOK,
NpeTyCMOTPEHHBIN B
pabounx
nporpammax

paboT B CpoK,
NPeTyCMOTPEHHBIN B
paboumnx
nporpammax

YMETh U3MEPATH OCHOBHBIC

Pemrenne mpukagHBIX 33129

Brimonnenue pabot B

HesrpinmosaHeHue

nmapameTpbl 00bEeKTa ¢ TOMOMIBIO |B KOHKPETHON MPpeIMETHON CPOK, paboT B CPOK,
TUTIOBBIX U3MEPUTEIbHBIX oOiacTH, HamcaHUe PelyCMOTPEHHBIH B |IPelyCMOTPEHHBIH B
npuOOpPOB; OLEHUBATH KypcoBoif paboTsl, paboTa B pabounx paBounx
MOTPEITHOCTH U3MEPEHUN cpenax 2D-npoekTupoBaHus HpOrpaMmax HporpaMmax
BJIAJIETh OCHOBHBIMH MeTOoaMK  |Penienye npuknanueix 3anad|Bemonaenue pador B|  HeBrimonHeHue
U3MEpeHuUi, 00paboTKH B KOHKPETHOI NpeIMeTHOU CPOK, paboT B CPOK,
pe3yIbTaToOB U OLEHKU 001aCTH, BBITIOTHEHUE TUIaHA TPelyCMOTPEHHBIH B | IPeTyCMOTPEHHBIH B
MOTPEIHOCTEN U3MEepEeHHi; pabot 1o pa3paboTke paBounx paounx
OCHOBHBIMHU IPUHIUITIAMU KypCOBOM pabOTHI MpOrpaMmax HporpaMMax

paboThI U COCTaBOM
ABTOMATU3UPOBAHHBIX CUCTEM
yl'lpaBJ'[eHI/Iﬂ TEXHOJIOTHYCCKUMHU
poIeccaMy U 0OBEKTAMHU




7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I

Pe3ynbTaThl MpOMEXXyTOUHOTO KOHTPOJIS 3HAHUHM OLIEHHUBAIOTCS B 6 ceMecTpe
1 ouHOU (popMbl oOyueHus, 8 cemectpe s 3a04HOM (OPMBI OOYUCHHS IIO
YeThIPEXOATFHOM CUCTEME:

* KOTIINYHOY;

* «XOpOIIIOY;

* «yJIOBJIETBOPUTEIILHOY;

* KHEYJOBJIETBOPUTEIHHOY.

Komme-
TEeHIHUA

PesyabTaThl 00y4yeHus,
XapakTepH3ylolmue
c(OpMHPOBAHHOCTH

KOMIeTeHIHH

Kpurepun
OLICHMBAHMS

OTJauYHO

Xopowmo

Ynosa.

Heynog.

IK-1

3HaTh METOMbI
HU3MEpPEHUH OCHOBHBIX
TEIIIOTEXHHYECKIX
apaMeTpoB;
TIPUHIIHIIBI CHCTBHS,
YCTPOMCTBO TUITOBBIX
HM3MEPUTETBHBIX
pUOOPOB, CITYKAITIX
IUISL I3MEPEHUS
TEeMIIEepaTypBHl,
JIaBIICHHUS, pacxoja u
YPOBHSA
TEXHOJIOTHIECKHX
cpell; MeTOAbI U
TEXHUYECKUE
CpencTBa KOHTPOIIS
cocTaBa U KayecTBa
TEXHOJIOTHYECKUX
cpen
TEIJIODHEPTETHKHY;
OCHOBBI YIIPaBJICHHS
TEXHOJIOTHYECKIMHU
00BEKTaMHU; OCHOBBI
TEOPHUH
aBTOMAaTHYECKOTO
YHpaBJICHHS

Tect

BrimosHeHnue
TeCTa Ha
90-100 %

Brinmonnenue
TecTa Ha
80-90 %

Brimonnenue
TecTa Ha
70-80 %

B Tecte
menee 70 %
HpaBHHLHLIX

OTBCTOB

YMETb U3MePSTh
OCHOBHBIE TTapaMeTpbl
00BEKTA C TOMOIIIBIO
THITOBBIX
HN3MEPUTETBHBIX
puOOPOB; OIICHUBATH
MIOTPENTHOCTH
H3MepeHuH

Pemenue
MPUKIIaJHBIX
3a1a4 B
KOHKPETHOH
MpeaMEeTHOI
obnactu

3agaun
pelIeHBI B
MIOJTHOM
00bEME 1
TIOJTyYEHBI
BEpHbBIC
OTBETHI

[Iponemonct-
pUpoBaH
BEPHBIU X0,
pelIeHus BCex,
HO HE IIOJIy4YeH
BEPHBII OTBET
BO BCEX
3a/1a4ax

IIponemonct-
pYpoBaH
BEPHBIN X0O[
pelieHus B
OOJIBIIIUHCTBE
3a7a4

3agaun He
peIIeHBI

BJIaJICTh OCHOBHBIMHU
METOAaMH
HU3MEpEeHUH,
00paboTKH
pe3yabTaToB U
OLICHKH
MOTPENTHOCTEN
U3MEPEHUN;
OCHOBHBIMH
MIPUHIAIIAMHA PaOOTHI
W COCTaBOM
aBTOMATH3UPOBAHHBIX
CHCTEM yMpaBlIeHUS
TEXHOJIOTMYECKUMU
npoLeccaMy U
00BEKTaMH

Pemenue
MIPUKIIATHBIX
3a7a4 B
KOHKPETHOMI
MpeIMeTHOM
obnactu

Bagaun
pELIECHEI B
[IOJIHOM
00béMeE 1
MOJTY4EHbBI
BEpHbBIE
OTBETHI

[Iponemonct-
pUpOBaH
BEPHBII X0
peleHus Beex,
HO He IMO0JIyueH
BEPHBII OTBET
BO BCEX
3ajadax

IIponemoHcT-
pHUpOBaH
BEPHBIN X0
pelieHus B
OOJIBIIIMHCTBE
3a1a4

3amgauu He
peneHsl




7.2 TlpumepHblii mNepeYyeHb OLEHOYHBIX CPeACTB  (TUIOBBIE
KOHTPOJIbHBbIE 33JJaHUSl MJIH HHble MaTepuajibl, He00X0AMMBbIe ISl OLEHKHU
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA 1€ATEILHOCTH)

7.2.1 llpumepHbIii NepevYeHb 3aJaHUI I MOATOTOBKHU K TECTHPOBAHUIO

1. Busibl u3MepUTENbHBIX IPUOOPOB:

a) aHaJIOTOBBIE;

0) uudpossIie;

B) IehopMHPYIOLIIHE;
T') pa3KUMAIOIINE;

1) IpUBEIEHHBIC.

2. AHanoroBbie MPUOOPHI — ATO U3MEPHUTEIBHBIC TPUOOPHI, ...

a) TIOKa3aHUsI KOTOPBIX SIBJISIIOTCS HEMIPEPhIBHOW (YHKIIHEH U3MepsieMoi
BEITUYNHBL;
0) KOTOpbIe CHUMAIOT MTOKA3aHUs C TOMOIIBIO OTCYETHBIX YCTPOMCTB;
B) KOTOpPbIE aBTOMATHYECKHU BhIPA0ATHIBAIOT JUCKPETHBIC CUTHAIBL;
I') JaTYUKU KOTOPHIX BHIPAOATHIBAIOT CUTHAJIBI,
) Tal0Iie UHTETPAJIbHBIE TI0O BPEMEHH MMOKAa3aHUS.
3. Hudpossie u3MepUTENbHBIE MPUOOPHI — 3TO U3MEPUTEIbHBIC TPUOOPHL, ...
a) MPeJCTaBJISAIONIME CUTHANIBI B ITU(POBOI popMme;
0) IpeACTaBIISIIONINE CUTHAI B HEMPEPHIBHOM opMme;
B) JIAIOIIME UHTETPAJIbHBIC 110 BPEMEHH MOKA3aHUS;
') IOKa3aHUsl KOTOPBIX PETUCTPUPYIOTCS HA TUarpaMMHON Oymare;
1) BbIpaOaTHIBAIOIIUE CUTHAII U3MEPUTEIBLHON (DOPMBI.

4. TToka3sIBaroue nprudopHI. ..

a) BBINOJHSAIOT OTCUMTHIBAHME TMIOKA3aHUM C TIOMOIIBI0 OTCUETHBIX
YCTPOWCTB;

0) BbIpabaTHIBAIOT CUTHAJ B U3MEPUTETHHOUN (popMme;

B) JAlOIIMe HHTETPAIbHBIC 3HAUCHUS U3MEPSIEMOU BEIIMUNHBI;

') aBBTOMaTUYECKU BhIPAOATHIBAIOIINE IUCKPETHBIE CUTHAIBI;

1) CUTHAJIBI KOTOPBIX SIBJISIIOTCS HETIPEPHIBHON (DYHKITHEH.

5. Peructpupyroniue H3MEpUTEIbHbIE MPUOOPHI — 3TO H3MEPUTEIbHBIC
pUOOPHI, ...

a) BEJIMYUHBI KOTOPBIX (DUKCHUPYIOTCS Ha CIENUATBHON JUarpaMMHOM
Oymare;

0) B KOTOPBIX aBTOMAaTUYECKHU BhIPA0AThIBAIOTCS JUCKPETHBIC CUTHAIBI;

B) MMOKa3aHUs KOTOPBIX SBJSIOTCS HEMPEPHIBHON (PYHKIMENH U3MepseMoi
BCJTUYMHBL;

I') MOKa3aHUs KOTOPBIX €CTh CyMMa HECKOJIbKUX BEITUYHH;

1) KOTOpBIE JAIOT MPONOPIMOHAIEHOE 3HAaYEHUE U3MEPSAEMON BETUUNHBI.

6. MnTerpupyroriie n3MepuTeabHbIC TPUOOPHI. ..

a) Mal0T UHTETPAIbHOE 3HaUYECHUE U3MEPAEMON BEITUYNHBL;

0) JOMyCKAaIOT OTCYUTHIBAHUE TIOKA3aHUW C TIOMOIIBI0 OTCYETHBIX
YCTPOWCTB;

B) BbIPa0aTHIBAIOT CUTHAJIBI U3MEPUTEIHEHON HH(GOPMAIIHH;

') aBBTOMaTUYECKU BhIPAOATHIBAIOT IUCKPETHBIE CUTHAIBI;



1) (pukcupyromue noka3aHus B BUJ€ HEMPEPHIBHON (PYHKIIHH.
/. Bunpl napamMeTpuyecKux JaTYUKOB:
a) TpaHchOpMaTOPHBIE;
0) MOTEHIIMOMETPUUECKHUE;
B) IIb€302JICKTPUYECKUE;
I') TEPMODJIEKTPUUYECKHUE;
1) paaualuoHHbIE.
8. JlaTunku KiaccuGUIMPYIOT. ..
a) MO BUY KOHTPOJIUPYEMOU BETUUHHBI;
0) B 3aBUCUMOCTH OT MECTa YCTAHOBKH;
B) M0 00BEMY;
') B 32aBUCUMOCTH OT ITAPAMETPOB OKPYKAIOLIEH CPEIbI;
1) 0 KOHCTPYKIIUH.
9. 'pynmbl cucTeMbl aBTOMATUKHU
a) ACK, ACY, ACP;
0) ACII, AXY, AX;
B) AYM, AT /], ADY;
r) APP, AIIIl, AHM;
n) AKE, ATIM, ADJI.
10. TlepexoHOM CUTHAII — 3TO CUTHAIL. ..
a) OT npeoOpazoBaressi K BTOPUYHOMY MTPUOODPY;
0) OT JaT4YMKa K IEPBUYHOMY IPUOOPY;
B) Ha U3MEPUTEILHYIO YaCTh MpUOOpa;
T') U3 YCHJIUTENS B U3SMEPUTEIBHYIO CXEMY;
1) OT YCUJIUTENS Ha JaTYUK.

7.2.2 TlpuMepHbIii NepeyeHb 3aJaHU VIS pellleHus] CTAHAAPTHBIX 32/1a4
He mpexycMoTpeHO yueOHBIM TUIAHOM.

7.2.3 IlpumepHbIii epeyeHb 3aJaHUi 11l pelieHus1 MPUKJIATHBIX 32124

3amaua No 1. JlaGopaTOpHbIN CTEKISIHHBIA TEPMOMETpP, 3arOJTHEHHBIN
M30IEHTaHOM, TIoKa3biBaeT Temrepatypy -90 °C. TepmomeTp morpyxeH B cpeny,
TeMmreparypa Kotopoil usMmepsiercs, g0 otmerku -130 °C. Temmneparypa
BhICTynaromero cronouka pasHa 17 °C. OnpenenuTs AEHCTBUTEIBHOE 3HAYCHUE
TeMIepaTyphl.

3amaya Ne 2. Ilpu rpamyupoBke TepMOOAUIOH M MAHOMETP PTYTHOTO
MaHOMETPHUYECKOTO TEPMOMETpa HAXOAWINCh Ha OJJHOM YPOBHE, a IPU U3MEPEHUU
TeMIlepaTypbl MAaHOMETpP OKa3ajcs Ha 5,8 M BblllIe, 4eM TepMoOaIIoH. MaHoMeTp
uMeet mkary oT 0 go 400 °C. CooTBeTCTByIOIIME 3HAYEHUS JNABJICHHUS PTYTH B
TepMocucteme coctaBisitoT 4,25 u 12,32 MlTa. OnpenenuTs n3MeHEHHE MTOKa3aHU
tepMmoMetpa. [ImoTHoCTh pTyTH cocTaBsieT 13595 Kr/M°.

3agaua Ne 3. I'pagyupoBKa ra3oBOro TEpMOMETpa MHPOU3BOAUIIACH MPU
TeMIiepaType Ookpyxkaromiero Boszayxa 20 °C, mpu 3ToM 00BEM TepmoOaioHa
cocTapisn 140 CMS, Kanusipa — 1,9 CMS, MaHOMETPUYECKOU MPYyKUHBI — 1,5 oM®.
[Ipn wu3MmepeHuu TemmepaTypbl Cpelbl B pEalbHBIX YCIOBHUSAX TeMIepaTypa



kamuwuisipa Beipocia 1o 60 °C, npyxunsl — 1o 30 °C. Onpenenute U3MEHEHHE
MOKA3aHU TEPMOMETPA, BBI3BAHHOE OTJIMYMEM YKa3aHHBIX TEMIEPATyp OT
IpalyupOBOYHOTO 3HAUYCHUSI.

3amaya Ne 4. Ompenenure, Kakoe HavaJlbHOE JaBJICHUE JOJDKHO OBITh
CO3[JaHO B TEPMOCHUCTEME Tra30BOro MaHomeTpuueckoro tepmomerpa mnpu 0 °C,
4yTOOBI Mpu U3MeHeHuu Temneparypsl oT 0 1o 500 °C naBieHue K TEPMOCHUCTEME
m3Menusioch Ha 10 MIla. Tepmuueckuit ko> PUIMEHT pacHIMpeHus Tas3a
coctaisgeT 0,00366 K™

3agaua Ne 5. U3menutcs au tepmo-2J1C TIII tuma xpomenb-Komnemnb, eciu
TeMmreparypa pabo4yero KOHIIA U3MEHSETCS, a Pa3HOCTh TeMmIepaTyp padbouero
KOHIIa M  CBOOOJHBIX  KOHIIOB  TepMomapbl  OCTAa€Tcsi  HEU3MEHHOM?
CooTBeTcTBYyIOIIME 3HAUEHUs Temnepatyp, Harpumep, 300 °C, 50 °C u 600 °C,
350 °C.

3anauya Ne 6. Tepmo-3/1C Tepmonnextpuueckux TepmomeTpoB tumna [I1(S) u
[MII(R) mpu u3zmepenuu temrepaTypsl paBHa 3,75 mB. Ilpu sTom Temmeparypa
cBOOOHBIX KOHIIOB paBHa 32 °C. Omnpeaenure BEIMYMHY MOMPABKU K MTOKa3aHUSIM
TEPMOMETpPA KaXKJI0r0 TUIA U U3MEPSIEMYIO UMU TEMIIEPATYDPY.

3amaga Ne 7. TOII Tuna IIII(S) moakmouéH K U3MEPHUTEIHLHOMY MPUOOPY
METHBIMH TpoBoAamMu. Temneparypa padodero cnasi pasHa 700 °C, temmeparypa
cB00OHBIX KOHIIOB paBHa 20 °C. M3menurcs nu tepmo-2JIC, ecnu TemmepaTrypa
MecTa TMOAKIIOUEHUST MEIHOTO MPOBOJIa K IJIATUHOPOIUEBOMY TEPMOAJICKTPOIY
yBenuuunack 10 100 °C, a BToporo cBoOOJHOTO KOHIIA OCTajach HEU3MEHHOW?
Tepmo-2/1C TepMonapsl IIATHHOPOIUK-ME/Ib TPU TEMIIEpATypax paboyvero cras u
CBOOOIHBIX KOHIIOB cooTBeTCTBEHHO 100 1 20 °C pasna -0,077 mB.

3amauda Ne 8. IIpu temneparype padbouero crasi 100 °C 1 cBOOOIHBIX KOHIIOB
0 °C TepModeKTpo bl XpoMmensb (X) u anroMenb (A) pa3BUBAIOT B Mape ¢ MJIATUHON
(IT) Tepmo-D/IC, 3mauenus kotopoil cmegyroume: E,, (100,0)=+2,759 wmB,

E AH(100,0)=—1,337 MB. Omnpegenute Ttepmo-DJIC  xpomenb-aIroMeIeBOM

TepMOMapbl TPU aHAJOTUYHBIX 3HAYEHHUAX TEMIEpaTypsl pabouero cmas u
CBOOO/IHBIX KOHIIOB.

3amgadya Ne 9. [Ipy HOpMaJIBHBIX YCIIOBHSX ObLIO MPOBEIACHO OJHOKPATHOE
m3mepenue Tepmo-O3/IC  aBromaTtmuyeckum — noreHmumomerpom  kmacca 0,5
rpaayupoBku XK co mkanoi ot 200 go 600 °C. Yka3zaTenb CTOUT HA OTMETKE
550 °C. OueHute MaKCUMAJIBHYK) OTHOCHUTEJIBHYIO IOTPEITHOCTh H3MEPEHUS
tepmo-2/IC norenimomerpom Ha otMmeTke 550 °C. 3aBUCHUT JIM OTHOCUTENIbHAA
MOTPEIIHOCTh OT MOKa3aHuil mpudopa?

3amaua Neo 10. Temmepatypa cpeabl HU3MEpSETCS C MOMOIIBIO MEIHOTO
TEPMOMETpPA CONPOTUBIEHUS, KOTOpbld Tmipu Temneparype 20 °C wumeer
conpotusienue 1,75 Om. Onpenenure €ro CONpOTHUBICHUE IMPU TEMIIEPATYpe
cpenpt 100 1 150 °C. TemmeparypHsiii koddduument pasen 0,00428 °C™,

7.2.4 IlpumepHbIii NepevyeHb BONMPOCOB /IJIs1 MOATOTOBKHU K 3a4éTy
1. [TonsATHE O TeMnepaType U TEMIIEPATYPHBIX IIKAIAX.
2. CTEKJISIHHBIC KUJIKOCTHBIE TEPMOMETPHI.



3. bumerammyeckue TEPMOMETPHI.

4. MaHOMETpUYECKUE TEPMOMETPHI.

5. [Ipunuumn paboThl TEPMOIIEKTPUUECKUX TEPMOMETPOB.

6. CranmapTHbIe TEPMOIIIEKTPUUECKUE TEPMOMETPHI.

7. KOHCTpYKTUBHBIE OCOOEHHOCTH TEPMOIIEKTPUUECKUX TEPMOMETPOB.

8. Y uHstonme TepMO3IeKTPOIHBIE MPOBOA.

9. [Ipuniun padoThl TepMONpeoOpa3oBaTesield CONPOTUBRIICHUS.

10. CrangapTHbIe TEpMOIIPEOOPa30BATENU COMTPOTUBICHHUS.

11. [InaTHOBBIE, METHBIE U HUKEJIEBBIE TEPMOMETPHI CONIPOTHBIICHHUS.

12. KBa3uMOHOXpOMAaTHUECKHUE U PaTUAIIIOHHBIE THPOMETPHI.

13. aBnenue. Cpencta u3MepeHust 1aBICHUSI.

14. ’KunkocTHbIE MAHOMETDBL.

15. MaHOMETpBI € YIPYTUMHU UyBCTBUTEIBHBIMU 3JIEMEHTaMH.

16. CpenctBa u3MepeHus pacxoa.

17. Pacxogomepsl IEpeMEHHOT0 Tiepenaa JaBIeHHUs.

18. PacxoomMepsl MOCTOSIHHOTO Mepenaaa JaBieHus (pPOTaMETphI).

19. TaxoMmeTpHUeCKHE PaCXOJI0MEPHI.

20. DJIeKTpOMAarHUTHBIE PACXOIOMEPHI.

21. YIbTpa3ByKOBBIE PACXOJIOMEDPHI.

22. CpencTBa U3MEpPEHUs YPOBHSI.

23. YpOBHEMEPHI C BU3YAIBHBIM OTCUETOM.

24. TlommaBKOBBIE U OYHKOBBIE PACX0IOMEPHI.

25. EMKOCTHBIE YpOBHEMEDEI.

26. PanmnoBOTHOBBIE YPOBHEMEDHI.

27. YapTpa3ByKOBBIE YPOBHEMEPHI.

28. CpencTa U3MEPEHUS COCTaBa ra3os.

29. O6BEMHBIC XUMUUYECKHE Ta30aHAIN3aTOPHI.

30. TermoBbIe Ta30aHATN3ATOPHI.

31. MarauTtHble Ta30aHAIN3ATOPHI.

32. OnTuvecKkue ra30aHaan3aTophbl.

33. DneKkTpudecKre razo0aHaan3aTophl.

34. Xpomarorpaduyueckue ra30aHaaIn3aTophl.

35. [lonsaTtre 06 aBTOMAaTHYECKOM YITPaBIICHUH.

36. DHeprocucTeMa Kak 00bEKT yIpaBICHUSI.

37. ABTOMaTH3UPOBAHHBIE CHUCTEMbI YIPABICHUS TEIJIOBHIMHU IMPOIIECCAMU
(ACY TII), ux cxemsl.

38. ABTOMaTHYeCKU KOHTPOJIb MTPOU3BOACTBEHHBIX MTPOIIECCOB.

39. CucreMbl TEIUIOBOM 3aIUTEHL.

40. ABTOMaTHU3MPOBAHHOE YIPABIICHUE TEXHOJIOTUYECKUM OOBEKTOM.

7.2.5 IlpumepHbIii NepeyeHb 3a1aHUI 1)1 MOATOTOBKH K IK3aMeHY
He mpexycMoTpeHO y4eOHBIM TUTAaHOM.



7.2.6. MeToguka BBICTABJEHHS OLEHKM TPH  TPOBEJEHUH
MPOMEKYTOUYHOM aTTeCTAUU

3a4€T C OILIGHKOW MPOBOJMTCS IO TECT-OMiIeTaM, KaKIbIi M3 KOTOPBIX
coaepkut 10 BOIIpOCOB M MPUKIIATHYIO 3a4a4Yy.

1. Onenka «HeymoBineTBOpUTENBbHO» CTAaBUTCA B Cilydyae, €CJIM CTYACHT
MIPaBWJIBHO OTBETHJI HA MeHee 4 BOIIPOCOB U/WIIM HE PEIINII 3a/1a4y.

2. OreHka «YJIOBJICTBOPUTEIIPHO» CTABUTCA B Ciydyae, €CJIU CTYJSHT
MIPaBUJILHO OTBETHII Ha 4-6 BOMPOCOB W MOKa3ajl BEPHBIN X0/ PEIICHUS 3a/1a4H.

3. OneHka «X0poI1I0» CTaBUTCS B CITydae, €CIIH CTYACHT MTPaBUIILHO OTBETHI
Ha 7-8 BONPOCOB M TOJTyYHJT BEPHBIM OTBET MPH PEIICHUH 3a/1a4H.

4. Onuenka «OTIMYHO» CTABUTCS, €CIIA CTYACHT NMPAaBWILHO OTBETHI Ha 9-10
BOITPOCOB U TIOJIYYHJI BEPHBIN OTBET MPH PEIICHUHN 3a/1a4H.

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

KonTpomupyemblie pa3aensl (TeMbl) Kon . |HamMmeHoBaHMe OLIEHOUYHOTO
Ne n/m KOHTPOJIUPYEMOI
JUCIUTLIAHBI CpeacTBa
KOMIIETCHIINH
1 [M3mepenue TemriepaTyphbl. IK-1 Tecrt, 3au€T
2 TepMoMeTphl, OCHOBaHHBIE Ha [K-1 Tect, 3a4€T, pemieHue 3a1a4
pacIIMpeHu: U U3MEHEHUHU
JIaBJIEHUs pabovero BElECTBa.
3  |[TepmonnexkTtpuyeckue IK-1 Tecr, 3ammTa 1a60paTOPHBIX
npeodpaszoBarenu (TOIT). pabort, kypcoBas pabora,
3auéT, pelIeHue 3aaau
4 |Tepmormpeobpa3oBarenu [K-1 Tecrt, 3auéT, pemienue 3agau
conpotusnenus (TIIC).
5  |W3mepenue temnepaTypsl TeJ 10 IK-1 Tecr, 3amuTa 1a00paTOPHBIX
WX TETUIOBOMY H3TTyYEHHUIO. pabort, kypcoBas pabora,
3au€T, pelIeHue 3a1a4
6 |l3mepenue naBieHUs KUAKOCTEH U [K-1 Tecr, 3amuTa 1a60paTOPHBIX
ra3os. pabort, KypcoBasi pabora,
3a4€T, pelIeHUE 3a]1a4
7 N3mepeHne konmyecTsa U pacxoa [K-1 Tecr, 3a4€T, pelieHue 3a1au
JKHUIKOCTEHN U Ta30B.
8 H3mepeHne ypoBHs :KUIKOCTEM. I1K-1 Tecr, 3aué€T, penieHue 3aaau
9  |Ananu3 cocTaBa MPOMBIIIIEHHBIX IK-1 Tecr, 3auéT, pemenue 3agay
ra3os.
10  [OcHOBBI aBTOMAaTHYECKOTO IK-1 Tecr, 3amuTa 1a00paTOPHBIX
yIpaBJIeHUSI. pabort, kypcoBas pabora,
3aué€T, pelIeHue 3a1a4

7.3. MeToauyeckue MaTepuaJibl, ONpeesiiONNe MPOUEAYPHI
OlLlCHUBAHUSA 3HAHMI, YMEHHNH, HABBIKOB M (WJIH) ONbITA 1€ATEIbHOCTH

TecTupoBanue OCyHIECTBISCTCS, JMOO TMPU TOMOIIM KOMIBIOTEPHOU
CHUCTEMBl TECTHPOBAHMS, JHOO C HCIIOJH30BAaHHEM BBIIAHHBIX TECT-3aJaHUN Ha
OymaxxHoM HocuTene. Bpemss tectupoBanus 25 MHH. 3aTe€M OCYIIECTBISETCS
MPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABJISIETCA OIIEHKA COIVIACHO METOUKHU
BBICTABJICHUSI OLICHKU MPU POBEICHUU MTPOMEKYTOUYHOM aTTECTAILNH.




Pemenne mnpukinaaHbIX 3a4ad  OCYIIECTBISETCS, JHUOO TMPH TMOMOIIU
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMSL, JINOO C UCIIOJIB30BAHUEM BbIAHHBIX 3a]1a4
Ha OymakHoM Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYLIECTBIISETCS
IpOBEpPKa pEIICHUs 3a7ad 3K3aMEHAaTOPOM M BBICTABIISIETCS OLIEHKA, COIJIACHO
METOJIMKH BBICTABJICHUS OLICHKH MPU IPOBEACHUH IPOMEKYTOUHON aTTECTALlUU.

3amuTa KypcOoBOM pabOThl OCYLIECTBIISIETCS COIJIACHO TPEOOBAHUSAM,
IpEIbSABISEMBIM K KypCOBBIM padOTaM, OIMCAHHBIM B METOJUYECKUX MaTepuaax.
[IpumepHOE BpeMs 3aIUTHI HA OAHOTO CTyneHTa cocTaBiseT 20 MUH.

8 YYUEBHO METOJIUYECKOE U UH®OPMAILIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI)

8.1 IlepeueHb yueOHOIi JuTepaTypbl, HEOOXOAUMOIl JIsi OCBOEHUS
TUCHMILTHHBI

1. VBanora I'.M. TemnnorexHnyeckue U3MEpPEHUs U MPUOOPHI: YICOHUK ISt
By30B / .M. lBanosa, H.J]. Ky3uenos, B.C. UnctsakoB. — 2-¢ u3f., mepepad. u JIOII.
— M.: U3narensctBo MOMU, 2005. — 460 c.

2. Kysuenor H.J[. COopHHK 3a7ad W BOIPOCOB IO TEIUIOTEXHUYECCKUM
u3Mmepenussm u  npudopam / H.J. Kysmenos, B.C. UYucrtakoB. — M.:
Dneproaromuzaart, 1985. — 328 c.

3. TemnorexHU4YecKkue U3MEPEHUS W aBTOMATHU3AIUS: METOJIUYECKUE
yKa3aHUsl K BBIMOJHEHUIO JA0OpATOPHBIX padOT Jyisi CTYJICHTOB HampaBJCHUS
13.03.01 «Temnnosnepretrika M TemIoTeXHUKa» (mpoduiib «IIpombinieHHas
TEIJIO3HEPreTHKay) Becex popm oOyuenus / A. B. Mypasses, H. H. Koxyxos, A. A.
Hanees. — Boponex: M3a-8o BI'TY, 2021. -39 c.

4. Metoauueckrue yKa3aHUS K BBHIMIOJHEHUIO KypCOBOM pabOThl IO
aucuuiuinHe  «MeTposiorus, CTaHaapTU3alvs, TEXHUYECKUe U3MEpPEHus u
apToMaru3auus» s ctyjneHtoB HamnpasieHus 140100.62 «TenmosHepretvika u
Terorexuukay (mpoduns «lIpoMbllieHHass TEIUIOPHEPTEeTHKa») Bcex G(opM
o6yuenus / Coct. A.B. MypasbeB, H.H. KoxyxoB. — Boponex: ®I'bOY BIIO
«BopoHexCcKuii rocyJapCTBEHHBIN TEXHUYECKU yHUBEepcuTeT», 2014. — 17 ¢

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYLLIECTBJICHMH O00pa30BaTeJbLHOI0 NpoLecca M0 AMCHMILIMHE, BKJIIOYAS
nepeyeHb  JIMIEH3HMOHHOr0  MNPOrpPpaMMHOro0  olecmedeHHsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTu «AHTEepHeT», COBpPeMEHHBIX
npogeccHOHAIBbHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 IIporpammMmHoOe obecrieueHue

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic;

— OpenOffice;

— Adobe Acrobat Reader;

— Internet explorer.

8.2.2 Pecypchl UH(OPMAITMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTu
«HTEepHeT

— Poccuiickoe obpasoBanue. ®enepanbubiii mopran. http://www.edu.ru;

— O6pasoBatenbHbiid moptan BI'TY https://education.cchgeu.ru.



8.2.3 NudopmarmoHHbIe CITPaBOYHBIE CUCTEMBI

— http://window.edu.ru;

— https://wiki.cchgeu.ru.

8.2.4 CoBpeMeHHbIe npodeccuoHaIbHbIe 0a3bl JaHHBIX

—  OnexTpoHHbIH  GOHA  MPaBOBOM UM  HOPMATHUBHO-TEXHUYECKOM
nokymenraruu. URL: http://docs.cntd.ru;

— EnunHas  cucreMa — KOHCTpyKTOpckod — gokymentammu.  URL:
https://standartgost.ru/0/2871-edinaya_sistema_konstruktorskoy dokumentatsii;

= denepalibHbIN VHCTUTYT MPOMBIIIIJICHHON COOCTBEHHOCTH.
Wudopmanmonno-nonckosas cuctema. URL: wwwl.fips.ru;

— HanmonanbHas snekTponHas ouoimoteka. URL: elibrary.ru.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASI JIJIs1
OCYHWECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLNECCA

1. CheuuanuszupoBaHHas  JIGKIIMOHHAs  ayJuUTOpHUs,  OCHaIEHHAas
000py0BaHUEM JJIs JICKIIMOHHBIX IEMOHCTPAILIUNA U MTPOCKIIMOHHOM anmapaTypou.

2. JlucnnelHbli Kiacc, OCHAIIEHHBIM KOMIIBIOTEPHBIMU MPOTPaMMaMU JIJIs
MIPOBEICHUS TECTUPOBAHUS.

3. JlaboparopHoe 000pydOBaHUE: TEPMOIJIEKTPUUECKHE MpeoOpa3zoBaTesn
TI1-2088, wu3Meputenb-peryiasitop wmukponpoueccopusii OBEH  TPM148,
mukpomanomeTp AMII-01M, Tepmometp koHTakTHBINH TK-5.06.

10. METOAUYECKHUE YKA3AHUSA IJISA OBYYAIOLUXCS 110
OCBOEHMUIO JUCIIUIIJIMHBI (MOY JIs1)

[lo nucuunnuHe «TenIOoTeXHUYECKHEe HM3MEPEHUs W aBTOMATHU3ALUS»
YUTAIOTCS JIEKIMH, POBOASTCS MPAKTUUYECKUE 3aHATUS U J1a0OpaTOpHbIE padOTHI,
BBITNOJIHAETCS KypcoBasi paboTa.

OcHOBOM W3y4YeHMs] JUCUUIUIMHBI SIBJSIIOTCSA JIGKIUH, Ha KOTOPBIX
u3JaralTcs Haubosee CylIeCTBEHHbIE U TPYIHbIE BOIPOCHI, a TAKXKe BOIPOCHI, HE
HalIeIINe OTpaXeHus B yueOHO muTeparype.

[IpakTHueckue 3aHATHS HANpaBlIEeHbl Ha TMPUOOPETEHHE MPAKTUYECKUX
HABbIKOB OIpENEeJeHUs] 3HAueHHUA (PU3MUECKUX BEJIMYMH U IOTPEIIHOCTH
U3MEpEHUs], U3y4eHHEe OCOOEHHOCTEH paboThl Pa3IMYHBIX CPEICTB U3MEPEHUN U
BTOPUYHBIX MPUOOPOB. 3aHATHUS IPOBOAIATCS MyTEM PEIICHUS] KOHKPETHBIX 33734 B
ayJIMTOPHUH.

JlabopaTopHbie paOOThl BBIMOJHSIOTCS Ha Ja0OpPaTOPHOM O00OPYIOBAaHUU B
COOTBETCTBUM C METOJUKAMHU, IPUBEAEHHBIMHU B YKA3aHUIX K BBIMOJHEHUIO PadOT.

Meronuka BBIIIOJIHEHUSA KypCOBOM paboThI M3J10KE€HA B
y4e0HO-METOIMYECKOM MOCOOMHU. BBINONHATH 3Talbl KypCOBOM padOThI JOJIKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KonTponb ycBoeHHs maTepuana IUCHUIUIMHBI HMPOU3BOAMUTCS MPOBEPKOU
KypCOBOI pabOThI U 3aIIUTON KypCOBOMl pabOTHI.



Bun yueOHbIX
3aHATUHN

JlesaTenpHOCTh CTyIEHTA

Jleknus

Hanucanne koOHCIEKTa JEKLMH: KPaTKO, CXEMAaTU4YHO, ITOCIIEI0OBATEIbHO
(uKCHpOBaTh  OCHOBHBIC  TIOJIOKEHUS,  BBIBOJBI,  (HOPMYJIHUPOBKH,
00001IeHNs; TOMeYaTh BaXKHBIE MBICIH, BBIICIATH KIIOUEBBIE CIIOBA,
TepMuHbl. [IpoBepka TEPMHHOB, MOHSITUH C IMOMOULIBIO SHUIMKIONEIUN,
CJIOBAapel, CIPAaBOYHUKOB C BBINMCHIBAHUEM TOJIKOBAHUNM B TETPalb.
O6o3HaueHue BOMPOCOB, TEPMHUHOB, MaTepHalia, KOTOPHIC BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMeHAyemMou nuteparype. Eciu
CaMOCTOSITENIPHO HEe ynaércs pa3olOparbcsi B MaTepualie, HEOOXOIUMO
chopMyIUpoBaTh BOMPOC M 3aJaTh IMPENoJaBaTeNli0 Ha JEKIUU WM Ha
MPAKTUYECKOM 3aHSITHU.

IIpakTueckoe
3aHATHE

KoHcnekTrpoBanue pekoOMEHAYeMbIX HCTOUYHMKOB. PaboTa ¢ KOHCIEKTOM
JIEKIUI, TOJArOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIpOCaM, IPOCMOTP
pexomeHayemoi nuteparypsl. [IpociymuBanue ayauo- 1 Buaeo3anucei mo
3aJlaHHOM TeMe, BBINOJHEHUE PAacYETHO-TpapUUecKUX 3aJaHUi, pelIeHHe
3aJ1a4 110 aJIFOPUTMY.

JlaGopaTopHas
pabora

JIaGopatopHble paOOThI MO3BOJISIIOT HAYYUThCS IPUMEHATh TEOPETUUECKHE
3HaHUS, MOJIyYEeHHBIE HA JICKIIMH MTPH PEIICHUN KOHKPETHBIX 3a/1a4. YTOOBI
HauOoyiee palUOHAIBHO M IIOJIHO MCIIOJIb30BaTh BCE BO3MOXKHOCTH
1ab0paTOPHBIX AJIS MOATOTOBKM K HUM HEOOXOAMMO: CIEAyeT pa3o0parhb
JIEKIUIO 110 COOTBETCTBYIOIEH TeMe, 03HAKOMUTCSI ¢ COOTBETCTBYIOIIUM
pa3znesnioM ydeOHHMKa, NPOPabOTaTh MOMOJHUTENBHYIO JHTEpaTypy H
VCTOYHMKH, PEHIMTh 33a4H U BBIIIOJIHUTH JPYTrUe NUCbMEHHbIC 3aJaHMsL.

CamocTrosTenbpHas
pabora

CamocrosrenbHas paboTa CTYICHTOB CIOCOOCTBYET ITyOOKOMY YCBOCHUS
yuyeOHOro MaTepuajga M  Pa3BUTHUIO HABBIKOB  CaMOOOpa3OBaHUS.
CamocTosiTenbHas padoTa NpearoaraeT cleylolIue COCTaBISOIIHUE:

- pabora ¢ TekcTamH: Y4eOHHMKaMH, CIIPaAaBOUYHUKAMH, IOTMOJHUTEIHHON
JUTEPaTypO, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITUH;

- BBIINIOJIHEHUE JOMAIIIHUX 33/IaHUN U Pacu€ToB;

- paboTa HaJl TeMaMH ISl CAMOCTOSATEIbHOTO U3YUEHHUS;

- ydqacTue B paboTe CTyeHYECKIUX HayYHBIX KOH(PEPEHIIUN, OMUMITHAT;

- MIOJITOTOBKA K MTPOMEXKYTOYHON aTTECTaIUH.

ITonroroBka K
IIPOMEKYTOUHON
aTTecTaluu

T'oToBUTBHCS K HpOMeXYTOHHOﬁ arrecTaun CJaeayeT CUCTEMATUUYCCKH, B
Te€4YeHHEe Bcero cemectpa. VIHTeHCHMBHAs MOJATrOTOBKA JIOJIKHA HAYaThCs HE
MO3JHEE, YEM 3a MECAILI-IIOJITOPA IO MPOMEXKYTOUYHOH arrecTauuu. /[aHHble
repeJt 3a4€TOM C OLIEHKOM, 3a4€TOM € OLIEHKOM TpH 1HA 3P PEeKTUBHEE BCETO
VCII0JIB30BAaTh JJIs MOBTOPEHMS U CUCTEMATH3al[MM MaTepHraa.




