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OHNEHOYHBIE MATEPHAJIBI PA

3PABOTAJI:

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn H.C.
38 Bnageney Oonbukoea H.C.
HpeHOI[aBaTeJIL * M9 - WUaeHTuduraTtop e789edbl-DolbikovaNS-479113b HOH6I/IKOBa
(1OIKHOCTB) (moxnuce) (pacuudpoBka
MIOJITTHCH)
COI'TIACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
PyKOBOI[HTeHB w CeepneHua o Bnagensue L3N M3K K A
06Pa30BaTeHBH0H ; Bnageneu MnewanHoB K.A. o
HpOrpaMMbI * Moy ¢ Maermagurarop 002eb276-PleshanovKA-9092810 IInemanoB
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacmudpoBka
3BaHKE) MIOJITTHCH)
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
w CseneHwa o snagenbuye UM M3K A.J_[.
3aBeﬂyI0HlHH . Braneney ToHYapoB A.J1.
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTUdMKaTOp ledb7e3c-GoncharovAL-b043abe) rOanpOB
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacmudpoBka
3BaHKE) MIOJITIUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-6 criocobeH mpoBOANTh U3MEPEHUS (PU3NICCKUX BETUYHMH, ONPEACISIONINX PadoTy
SHEPreTUYECKUX MAIIUH U YCTAHOBOK
NJI-1 JleMoHCTpUpPYET 3HAHUE €IUHUL U3MEPEHUS (PU3NUECKUX BEIMUYUH, OCHOBHBIX METO/IOB
WX U3MEpPEHUs
N]1-2 BeimonHseT uamMepeHus pu3nyecKux BeITUYrH, 00padaThIBaeT Pe3yJbTaThl H3MEPECHUM
Y OLICHUBAET NOTPEIIHOCTD
NJI-3 JleMoHCTpUpPYET 3HAHUE MPUHIUIIOB JEHCTBUS CPEACTB U3MEPECHHUSI DJICKTPUUECKUX U
HEIJICKTPUYECKUX BEITUYUH

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaimu: Jlomyck k 1abopatopHoi padote
1. MeTopl 1 cpeacTBa aHaIu3a KUAKOCTEH. MeTo/Ibl U Cpe/icTBa aHAJIM3a COCTaBa ra3oB
(JTaboparopnas pabota)
2. O0urme cBeeHUs 0 METOAAaX U3MEPEHHS TeMIiepatypsl. TepmonpeoOpasoBarenu
COIIPOTHUBIIEHUS DJIEMEHTHI TEOPUH TEPMOIAp, TEPMOIJIEKTpUIECKHE peoOpa3oBaTesin
(JTaboparopuas padoTta)
3. OOmue cBeneHUst 00 N3MEPEHNH JIaBJIeHUs, Pa3HOCTH J1aBieHuH, ypoBHs (JIabopaTtopHas
pabora)
4. O6uue cBefieHus 00 U3MEpeHHH pacxoja U TerioTsl (JlabopaTopHas padora)

Dopma peanmszanyun: KoMneroTepHOE 3a1aH1e
1. " DnemenTsl Teopun norpemnocreit” (TectupoBanue)
2. "Mertposorusi, OCHOBHbIE OHATHS U onpezeneHus. CriocoOsl o0ecnieueHns eqUHCTBA
uzMepenuit " (TectupoBanue)

BPC nucuuminHbl

7 ceMecTp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

WNHupekc KM- | KM- | KM- | KM- | KM- | KM-

Pasnen nucruninHel KM: 1 9 3 4 5 5

Cpox KM: 4 6 8 10 14 16

Mertposorusi, OCHOBHbIE TIOHATHS U ONIPEIeTICHHS.
CrniocoObl obecrieyeHrsi €TMHCTBA U3MEPEHUN

Mertposorusi, OCHOBHbIE TIOHATHS U ONIPEeTICHHS.
CrniocoObl obecrieyeHrs €TMHCTBA U3MEPEHUN

DNEMEHTHI TEOPUH NOTPEIIHOCTEN




DJIEMEHTHI TEOPHUH TOTPEIIHOCTEH +
OO61ue cBeieHHs 0 METOJaX U3MEPEHUS
Temmeparypsl. TepmornpeodpasoBarenu
COTMPOTUBIICHUS. DJIEMEHThI TEOPUU TepMOTap,
TEPMODJICKTPUUECKHE PeoOpa3oBaTesn
OO61ue cBeieHHs 0 METOJaX U3MEPEHUS
Temreparypsl. TepmomnpeodpasoBarenu 4 + + +
COTPOTUBIICHUS. DJIEMEHThI TEOPUU TepMONap,
TEPMODJICKTPUUECKHE PeoOpa3oBaTesn
OO6urme cBeneHus: 00 U3MEPEHHUH JaBICHUS , Pa3HOCTH
JTABJICHUI, U3MEPEHHE YPOBHS
OO6urme cBeneHus: 00 U3MEPEHHUH JaBJICHUS , PA3HOCTH + + + +
JTABJICHUI, U3MEPEHHE YPOBHS
O61ue cBefeHust 06 U3MEPEHUHU PACcX0/la U TEIJIOTHI
OO61ue cBeeHust 00 U3MEPEHUH PACX0J1a U TEILJIOTHI + + + +
MeToibl U CpeACTBA aHAIU3A KUAKOCTEN. MeTo bl 1
CpEeJICTBA aHAJIM3a COCTAaBA ra3oB
MeTobl 1 CpeACTBA aHAIU3A JKUAKOCTEN. MeTo bl 1 + + + +
CpEeJICTBA aHAJIM3a COCTAaBA ra3oB
Bec KM: | 16 16 16 16 16 20

$06m1as yacts//I1s1 MPOMEKYTOIHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-6 N-lonke MHemonctpupyert | 3HaTh: "MeTposiorusi, OCHOBHBIE TIOHATHS U onpenencHus. CriocoObl oOecreueHs
3HaHWE EIWHUI] M3MEPEHUs | OCHOBHBIE MOHSATHUS enunctBa usmepenuit " (TectupoBanue)
dusnaeckux BEJINYHH, | METPOJIOTHH, CHCTEMHBIC U OOm1re cBeIeHUs O METOAAX U3MEPEHHS TEMIIEPATYPHI.
OCHOBHBIX  METOZOB  MX | HECUCTEMHbIE €IMHUIIBI TepmonpeoOpazoBaTenn CONMPOTUBIICHUS DIEMEHTHI TEOPUH TEPMOIIap,
WU3MEPEHUS M3MepeHusT PU3NICCKUX TepModJIeKTpuueckue npeodpaszoparenu (JlabopaTopHas padorta)
BEJIMYHH; BUJIbI U METO/IbI OO6mue cBeeHus 00 U3MEPEHUH JAaBIICHUs, PAa3HOCTH JIaBICHUH, YPOBHS
U3MEPEHUI (JTaboparopnas padoTta)
TEIUIOTEXHUYECKUX O6mue cBeneHus 06 u3MepeHuu pacxoja u TerioTsl (JlabopaTopHas
BEJINYUH; pabora)
YMmers: Mertoab! ¥ cpelicTBa aHaIM3a KUKocTel. MeTobl U CpeicTBa aHaIu3a
HU3MEPSITH OCHOBHBIE cocrtaBa ra3oB (JIaboparopHas padota)
napameTpsl
TE€XHOJIOTHYECKOTro 00bEeKTa
C TMIOMOIIbIO U3MEPHUTETBHBIX
pudopoB
OOIIETTPOMBIIIIEHHOTO
Ha3HAYCHUS
OIIK-6 N-2ormik-6 Bemonnsier | 3HatTh: " OnemenTsl Teopuu norpemHocreil” (TectupoBanue)
U3MEPEHUS (busznyeckux | METOAMKN 00paboTKH
BEJIMYMH, o0pabaTbIBaeT | pe3yibTaTOB U3MEPEHUH,
pe3yabTaThl HW3MEpeHuM u | pacueT norpemHocrei CU,
OLIEHUBAET MOTPELIHOCTb CMOCOOBI UX YCTPaHEHHS
YMers:
OLIEHUBATh MOTPELIHOCTD
W3MEPEHUN U ONIPEAEIISATh




rapaMeTpsl, BIUSAIOIIKE HA
UX TOYHOCTh

OIIK-6

NJ-3onke JlemoHCTpUpyeT
3HAaHUE IIPUHLIMIIOB
JIEUCTBUS CpPEACTB
U3MEPEHUS  DIIEKTPUYECKHUX
51 HERJIEKTPUUECKUX
BEJIIMYUH

3HAaTh:

MPUHIIUIBI ICHCTBUS U
YCTPOMCTBO THUIIOBBIX
PUOOPOB ISl U3IMEPEHUS
3JIEKTPUYECKUX U
HE3JICKTPUYECKUX BEITUYNH
YMeTs:

YMETb BHIOMPATh METObI
U3MEPEHH, ONPEIEIIAIOIINX
paboTy SHEPreTHUECKUX
MAIlIMH U YCTaHOBOK U
ONpeAcIsTh
METPOJIOTHYECKHE
XapaKTEPUCTUKHU CPEACTB
n3mepenus (CH) B
3aJJaHHBIX CAUHHIIAX

"MeTpoJorusi, OCHOBHBIE MTOHATHA U onpeeneHust. Criocodbl obecneueHus
equHcTBa u3mMepennit " (TectupoBanme)

OOm1re cBeIeHUs 0 METOAAX U3MEPEHHS TEMITEPATYPHI.
TepmornpeoOpazoBarenu CONMPOTUBICHUST DJIIEMEHTHI TEOPUH TepMoTIap,
TEpPMORJIEKTpruYecKue mpeobdpazosarenu (JlaboparopHas padbora)
OOmre cBeeHust 00 U3MEPEHHUH JaBIICHUSI, PA3HOCTH JaBIICHHA, YPOBHS
(JTaboparopnas padoTta)

O6mue cBeneHus 06 n3MepeHuu pacxoa u TerioTsl (JlabopaTopHas
pabora)

MeTob! 1 CpeICTBa aHAIIU3a KUIKOCTEH. METO/IbI M CpeICTBa aHATN3a
cocrasa ra3os (Jlaboparopnas padoTa)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. "MeTtpoJiorusi, OCHOBHbIE IIOHATHS U onpeaeeHnss. Crnocodbl odecnevyeHust

eIMHCTBA U3MepeHui "

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpOobHOrO0 Meponpustusi B BPC: 16

IIpouenypa mpoBegeHHsi KOHTPOJBLHOIO MEpPONPHATHA: TeCT MPOBOAUTCS B KOMIIBIOTEPHOM
kiacce. Kaxaplil CTYACHT cirydaifHbIM 00pa3oM MOIy4aeT TecT U3 45 BOMPOCOB MO yKa3aHHOM TeMe
U B TeueHue 60 MMHYT OTBEYAEeT Ha BOIIPOCHI.

Kparkoe conepax

aHHue 3aJaHUA:

BBI6epI/ITe OJIMH HUJIKM HECKOJIBKO IMPpaBUJIbHBIX OTBETOB Ha Ka)KI[bIﬁ BOIIPOC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBEIC IIOHATHUA

METPOJIOTHUH,

CUCTCMHBIC u

HCCUCTCMHLIC CIMHUIIBI H3MCPCHUA
(1)I/I3I/I‘I€CKI/IX BCIIMYMH, BHIABI U

MCTOABI

U3MEpPEHUI

TCINIOTEXHUYCCKUX BCINYUH,

1.IIpaBoBbIe OCHOBBI 0OECTICUEHHS €IMHCTBA U3MEPEHHI
B Poccniickoit denepanuu yCTaHOBIICHBI
-Koncrutynueit Poccuiickoit @enepanuu
-ITocranoBnenusamu IIpaBurenscTBa Poccuiickon
®enepanun

-OenepanbubiM 3akoHOM "O0 0OecTieUeHNH €IMHCTBA
u3MepeHuit"”

2.Cpenu ciocoO0oB o0ecIieueHuUsT SIMHCTBA U3MEPECHHI
OTCYTCTBYET:

- XpaHEHUE U Iepeiaya U3MEPEHUN OT 3TAJIOHOB
pabounM cpecTBaM U3MEpEeHU i

- peryiaMeHTalnusl METOAMK BBIIIOJIHEHUS] U3MEPEHU N

- IIOCTOSTHHOE COBEPIIIEHCTBOBAHNE METOJUK 00pa0OTKU
JAaHHBIX U3MEPEHUN

3.Ecnu nckoMoe 3HaueHue BEIMUUHBI HAXOJAT
HEMOCPEACTBEHHO U3 ONBITHBIX JAHHBIX B CPABHEHUU C
€IMHULIEH U3MEPEHMS, TO ITO:

- CoBMeCTHbIE U3MEPEHUS

- KocBeHHbIE n3Mepenus

- COBOKYIIHbIE U3MEPEHUS

- [IpsimMbie n3mepenus

4.CpenctBo U3MEpEeHUH, peaHa3HAYEHHOE IS
BbIpAaOOTKH cUTrHaja B (hopMme, y10O0HOM U1 nepeaayn u
00pabOTKH HA3BIBACTCA:

W3mepurenbHblii mpubdop

N3meputenbHbIii TpeoOpazoBaTesb

UyBCTBUTEIIBHBIN DJIEMEHT

YMeTb: yMeTh BBIOMPATh METOJbBI

U3MEPEHUH,

OIPECACIIAOIINX

paboTy PHEPreTUYECKUX MAaIIuH U

YCTAaHOBOK n

OnpenensaTh

MCTPOJIOTHYCCKUEC XapaKTCPHUCTHUKU

1.00BsicHUTE, HA OCHOBAaHUH Y€ro HE0OXOJMMO MOBEPATH
CUETYHMKHU BOJBI B KBapTHpE?

2.K kakomy BU1y U3BMEPEHHUI OTHOCUTCS] U3MEPEHNE
pacxoza 1o rnepenaay Ha Cy>KarollleM yCTponcTBe?
Hanummure ypaBHeHue u 00bSICHUTE, U3MEPEHUS KaKHX

7




cpencte  u3Mmepenuss (CHU) B MMapaMeTPOB SABIAIOTCS MPSIMBIMU, & KAKOW IMapaMmeTp
3a/IaHHBIX €MHHIIAX (YHKIIMOHATTLHO 3aBUCHT OT STUX U3MEPEHUH.

3.K kakoMy BUAY U3MEPEHUIN OTHOCUTCA U3MEPEHHUE
TEIJIOTHI B TeriocueTynke? Hanumure ypaBHeHUuE U
00BSICHUTE, U3MEPEHUS KAaKUX MapaMeTpOB SBISIOTCS
MPSAMBIMH, a KaKOH mapameTp GYHKIIMOHAIBEHO 3aBUCUT
OT ATUX U3MEPECHUH.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: Kak MuaumMyM 85% 3a1aHuii BBIIIOJIHEHBI
MIPaBWIBHO.

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ot 70 1o 84% 3agaHuil BBIIOIHEHBI IPABUIIBHO.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 55
Onucanue xapakmepucmuxu evinoinerus 3nanus: Ot 55 10 69% 3aganuil BBINOIHEHBI PABUIIBHO.

KM-2. " DjieMeHTHI TEOPUHU MOTrPelHocTei "

®opmbl peanusanuu: KoMmnslorepHoe 3a1aHue

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec konTposbHOro meponpustusi B BPC: 16

IIpounenypa mpoBegeHHsi KOHTPOJBLHOI0 MEpPONPHATHA: TeCT NMPOBOAUTCS B KOMIIBIOTEPHOM
knacce. Kaxxaplil cTyIeHT ciydaiiHbIM 00pa3oM MoJay4yaeT TecT u3 45 BOIPOCOB MO YKa3aHHOW TeMe
U B TeueHue 60 MUHYT OTBEYAET HAa BOIIPOCHI.

KpaTlcoe CoacpsKaHMeE 3aJaHUsA:
BBI6epI/ITe OIWH HUJIN HECKOJILKO ITPABUJIBHBIX OTBETOB Ha KaXKIbIN BOIIPOC

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh:  MeToauKH  00paboTKu 1.BeiGepute BepHOE YTBEpKIEHUE
pe3yJabTaTOB HM3MEpPEHUH, pacyer a) Kunacc TounocTu omnpenensiercs npeaenamu
norpemHocteii CU, cmocobsl ux JIOIYCKAEMBIX OCHOBHBIX U JIOITOJTHUTEIBHBIX
YCTPaHEHHUS MOrPEMTHOCTEN

b) Kiacc ToYHOCTH SBJIETCS HEMOCPEICTBEHHBIM
II0Ka3aTeJIeM TOYHOCTH U3MEPEHUI
¢) Kiacc Tounoctu He 7aéT BO3MOXHOCTH CYTUTh O
TOM, B KaKMX Mpe/iesIiaX HaXOAUTCA MOTrPEITHOCTh
CPEACTB U3MEPEHUI OJTHOT'O TUIIA
2.Ecnu kj1ace TOYHOCTh MPUOOpa BEIPAKEH (PopMyIIoit:
y==x(0,25+1 [°C]/ D*100%), kaxas norpemHocTb
HOpMHUpYyeETCs?

e a) ABcontoTHasA NorpeLHoCcTb

e 6) OTHOCMTeNbHAA NOrpPeLwHoCTb

e ) MNpuBeaeHHan NOrpeLwHoOCTb

3HpI/I OOHOKPATHBIX UBMCPCHUAX NOTPCIHIHOCTDH




oTpeenseTcs:

a) CirydaliHO# cocTaBIIAIOIIEN

0) CucTteMaTHYECKON COCTABIISIONMIEH

¢) CayuyaliHOM M CUCTEMaTHYECKOM COCTaBIISIOIINMHI
4.1Ipu HOPMUPOBAHUU CHCTEMATHYECKasi COCTABIISIFOIIAS
MOTPEIIHOCTH CPEJICTB U3MEPEHUI paccMaTprUBaeTCs
KaK:

a) cTaHJapTHAs BEJIMYMHA HA MHOXKECTBE CPEICTB
M3MEpEeHUl TaHHOTO THUIIa

0) ciydaiiHas BeJIMYMHA HA MHOXECTBE CPEJICTB
M3MEpEeHUl TaHHOTO THUIIa

C) CiIydYaifHasi BeTMYMHA KOHKPETHOTO CPEJICTBA
U3MEpPEHUI

YMeTh: OLCHUBATh MOI'PpCIIHOCTDH

U3MEpPEHUI
MapaMeTphl,
TOYHOCTb

n OMpCaCIIATb
BIMAKOINMUE Ha HUX

1.01eHnTE OTHOCUTEIBHYIO NTOTPEMIHOCTD JIBYX
npubOpOB, Ha IEPBOM YKa3aHO

, a Ha BTopoM 0,1/0,02 npu 3TOM BEepXHHI AHAaIa30H
paBeH 1 MB , a usmepennoe 3nauenue pasao 0.2 MmB ?
a) Y Broporo Gosnblie

b) VY mepBoro 60sbIe

C)  UX morpemHocT# paBHbI

2.0npenenuth adcomoTHYIO B [°C] 1 OTHOCUTENBHYIO
MIOTPEIIHOCTh U3MEPEHNUs TemnepaTrypsl t,0C
KOMIUIEKTOM, COCTOSIIIIUM U3 TEPMOIIpeoOpa3oBarTest
conpotusiieHus rpagyuposku S0II, Hopmupyroniero
npeobpazoarens UTIM nuamazonom -100+100 °C n
MUKpoIporieccopHoro npubopa PMT kiiacca ToUHOCTH
y=0,25. [Jonyckaemas MorpenrHocTb TEPMOMETPA
conpotusnenus A =0,35+0,005/¢/ [°C], npuBeneHHas
norpemHOCTh UTIM p= =+ 0,25%, npuBenenHas
norpettHoct PMT y=£(0,40+1 [°C]/ D*100%)

3.ITpu uzmepenuu nepenaaa aapnenus dP=12,5 [«lla]
nu(HMaHOMETPOM C TUara3zoHoM udmepenus D=-1,00 +
15,00 [kI1a] nonydeH pesynbrar usmepenus dP *=




12,56[kITa] Onpenenuth aOCOMIOTHYIO, OTHOCHTEIBHYIO,
MIPUBEICHHYIO TIOTPEUTHOCTH U TPEIe]l OCHOBHOM
JOTTyCKaeMOM MOrpemHocTd A np nudmaHoMeTpa, eciiu
€ro KJIacC TOYHOCTH BBIPAKEH IMPUBEICHHOM
MOrpemHocThIO Y =*£0,5 [%]. Jlath 3aKIt04eHHe O
TOJTHOCTHU TIpuOopa.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: Kak MuaumMyM 85% 3a1aHuii BBIIIOJIHEHBI
MIPaBWIBHO.

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ot 70 1o 84% 3agaHuil BBIIOIHEHBI IPABUIIBHO.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 55
Onucanue xapakmepucmuxu evinoinenus 3nanus: Ot 55 10 69% 3aganuil BBIMOIHEHBI PABUIIBHO.

KM-3. O611ue cBeieHUs1 0 METOAAX U3MepPeHHsI TeMIIePaTyphbl.
TepMonpeoOpa3oBarte/in CONPOTUBJICHUN JJIEMEHTHI TEOPHH TepMonap,
TepMOdJIeKTPUYeCKHUe Npeodpa3oBaTesin

®opmbl peanusanun: J[onyck k 1abopaTopHoii paboTe

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padbora

Bec koHTpO/IbHOrO Meponpusitusi B BPC: 16

IIpouenypa mnpoBeaeHUs] KOHTPOJIBLHOIO MeponpusaTHsA: Jlyis BBINONHEHUS J1abOpaTOPHON
paboThl HEOOXOAMMO TMPEABAPUTENBHO H3YYHTh TEMY M 3aJaud BBINIOJHEHUS J1la0OpaTOpHOM
pabotel. Ilo JlaGoparopHomy mpakTUKymy" TOATOTOBUTH [IpOTOKONBI MJis  BBITOTHEHUS
nabopaTopHOl paboOThl B COOTBETCTBUU C 33JaHUSAMH, TaK K€ H3YYUTh BOMPOCHI BapHAHTOB
00paboTKu pe3ynabTaToB u3MepeHuil. Caath KOJUIOKBUYM IO paboTe , BBHIMIOJHUTH BCE 3aJaHUS U
3alUTUTH padoTy

KpaTKOC CoAcpKaHMuE 3alaHUA:

1. 1.Usyumtb Temy “Obwme cBegeHMA O METOLaX U3MepPEHUs TemnepaTypbl. TepmonpeobpasoBaTenm
CONPOTUBAEHUA DNEeMEeHTbl TEOPUM TepMOoNap, TePMO3EKTpMYecKne npeobpasosaTtenmn”

2. O3HaKOMHTHCS CO CXEMOM YCTAaHOBKH M pa3MeEIIeHHEM TPrOOPOB Ha TaOOPaTOPHOM CTEHJIE,
00s13aTeNbHOM (hOPMOIA TPOTOKOJIOB.
3. BbINOTHUTS 33/1aHUs B COOTBETCTBUU C JIabOpaTOpHBIM MPaKTUKYMOM

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: NPUHUUIBI JEUCTBUSA U 1.I1Tkama, B KOTOpOM TeMIlepaTypa OTCUATHIBAETCS OT
YCTPOMCTBO THUIOBBIX MpPHOOPOB abCOIIOTHOTO HYJIS, a rpaayc paseH 1/273.16

JUISL U3MEPEHUsl AJIEKTPUYECKUX U paccTosiHus OT adc. HyJIS 1O TPOMHOM TOUKH BOJBI :
HERJIEKTPUYECKUX BETUYNH a) llIxana [enbcus

0) llIxana KenrBuna
c¢) llIxana Peomropa
n) llxana @apenreiita
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2.YT10 ABIsI€TCA OCHOBHOM penepHOil TOUKOM
TEPMOJIMHAMUYECKOH IIKAJIBI TEMIEepaTyp?

a) TpoitHast Touka BOJbI

0) Tpoitnas Touka BOJOpOAA

B) TpoiiHasi TOYKa KHUCIOpOIa

3.0t™metpThTE TepMmonpeoOpa3oBaTeb CONPOTUBIEHUS C
HauOobIUM conpotuBiieHneM mpu 0 C

a) 111

6) 10I1

c) 10011

4.TpexnpoBoHas cxeMa MOJKIIOYCHHUS] TEPMOMETPOB
COIIPOTUBIICHUSI MPUMEHSETCS JJIS:

a) Jluneapuzanuu cTaTHUECKON XapaKTEPUCTUKU

0) CHIKEHUS BIUSHUS CONPOTUBIICHUS
COEIMHUTEINIbHBIX ITPOBOIOB

¢) CHIKEHUS BIUSHUS HAMIPSKCHHSI ITUTAHUS

5. Teopema o0 TpeTbeM IPOBOJIHUKE MO3BOJISET:

a) OTIPENIeUTh CIIOCOOBI YCHIICHUS CUTHAJIAa TepMOoTap
0) oIpeneNuTh METOIbI KOMIICHCAITUH TeMIIepaTyphl
CBOOO/IHBIX KOHIIOB

B) OIPEAEIUTH CIIOCOOBI BKIIOUYEHUS U3MEPUTEILHOTO
mpubopa B 1IeNb TEPMOTIAPHI

6.B muxponpornieccopaom npudope (PMT, Texnorpad)
BBEJICHUE TOMPAaBKU Ha TEMIIEpaTypy CBOOOIHOIO crias
OCYILIECTBIISIETCS:

a) C TOMOIIbIO YCUITUTENS

0) C MOMOIIBIO BEIYUCIUTEIBHOTO YCTPOHCTBA

¢) ¢ momouibo 3akoHoB Kupxroda

YMeTh:  U3MEpATh  OCHOBHBIC
napameTphl TEXHOJIOTHIECKOTO
o0BeKTa c MOMOILIBIO
U3MEPUTEIIBHBIX npudopoB
00IIETPOMBIIIIEHHOTO

Ha3HaA4YCHUSA

1. 4 Kakyto Temneparypy HMMeET TEPMOMETP
COTIPOTHUBIIEHUS TPATYUPOBKHU
50M,ecru R1 = 300M; R2 = 600mM;Rm = 100

E

2.0npenenuTs 3HaYeHHE TeMIEpaTypbl Tepmonaps [ p.
XA, eciim Tepmonapa passuaeT Tepmo-0/I1C Ef(t.
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t0)=8,73 MB, a Temneparypa cB0OOIHBIX KOHIIOB paBHa ()
oC. OnpenenuTs aOCOMIOTHYIO MOTPerHOCTh B 0C, eciu
A =0,14+0,0002t (MB).

3.Kakyro temmneparypy umeer cBoOoHbIi koHel TXK,
€CJIM MOKa3aHusl TOTEHIMoMeTpa coctaBuiu 8,45 mB, a
uMepsemas remrneparypa 16 oC.

4.0npenenuts I/IC, ykazaHHbIe Ha CXe€Me, U BBIXOHOM
CUTHAJI HOPMHPYIOIIETO Npeo0pa3oBaress, eciiu
auanas3oH BxogHoro curaana Dex =—50,0 ~ 150,0 fo(C] ,
alevix =420 MA

] i [

k. R“D
1}

Hopumupyowmni
npeobpasosatent

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuku epinonnenus 3nanusa: Kaxk MuanMym 85% 3a1aHuii BBITOTHEHBI
MPABUIIHHO.

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonanenus 3nanus: Ot 70 1o 84% 3amanuil BBINOIHEHBI MPABUIIBHO.

Oyenka: 3
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu evinonnenus snanua: OT 55 10 69% 3agaHnil BEIOIHEHBI TPABUIIBHO.

KM-4. O6mue cBegeHusi 00 M3MepeHUN AaBJIeHHUs, PA3HOCTH AaBJICHNA, YPOBHA

®opmbl peanuzanuu: Jlonyck K 1abopatopHoii paborte

Tun koHTpoABLHOr0 Meponpusitusi: Jlabopatopras padora

Bec koHTpOILHOrO Meponpusitusi B BPC: 16

IIpoueaypa mnpoBedeHUs] KOHTPOJBLHOr0 MeponpusiTusi: /s BBITOTHEHHS J1aOOPATOPHOU
paboThl HEOOXOIUMO TMpe/IBapUTENbHO HU3YYUTh TEMY M 33Jaydl BBINOJHEHHUS J1abopaTOpHOU
pabotel. Ilo JlaGoparopHomMy mpakTUKymy" TOATOTOBUTH [IpOTOKOJBI /Jis  BBITOTHEHUS
nabopaTopHOil pabOTBI B COOTBETCTBUM C 33JaHUSAMH, TaK K€ M3Y4YUTh BOIPOCHl BapHUaHTOB
00paboTKu pe3ynabTaToB u3MepeHuil. Caarh KOJUIOKBUYM IO paboTe , BBHIMOJHUTH BCE 3aJaHUS U
3aLIUTUTB PaboTy

KpaTlcoe CoA€cpKaHME 3alaHUA:

1. 1.Usyuntb Temy “Obwme cBegeHMA 06 M3mepeHUn AaBAeHNA, Pa3HOCTM AaBeHUI, ypoBHS”

2. O3HaKOMHTBCS CO CXEMOW YCTaHOBKU U pa3MelIeHneM TpruOopoB Ha TabOpaTOPHOM CTEH]IE,
¢ 00s13aTeIHbHON (POPMOIT TIPOTOKOIIOB.
3. BEIMOTHUTH 3a/1aHUs B COOTBETCTBUU € JIabOpaTOpHBIM MPaKTUKYMOM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MNPHUHLUMIBI JACUCTBUS U 1.YUto siBAsi€TCS UyBCTBUTENIBHBIM 2JIEMEHTOM
YCTPOMCTBO THUIOBBIX MNpPHOOPOB I'py30IOPIIHEBOTO MAaHOMETpA!
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A1 UBMCPEHUSA DJICKTPUUYCCKUX H
HCOJICKTPUYCCKUX BCIIMYNH

a) [lopmens ¢ rpy3amu

0) ['py3

c¢) Bentuns

2.I1lox aOCOMOTHBIM JJaBJIEHUEM ITOHUMAIOT:

a) PasHocts armocdepHOro u BakyyMeTpHuecKoro
JIaBJICHU I

0) N30pITouHOE NaBiIcHUE

B) Cymmy atMocdepHOro u u30BITOYHOTO JaBICHUAN

3.UyBcTBUTENBHBIN dJIEMEHT nu(pMaHOMETpA
BBITIOJTHSIETCS] HA OCHOBE:

a) [Inockux npyxuH

0) MeMmOpaHHBIX KOPOOOK

B) CuiibhoHOB

4.11Ipubopsl 11 U3MEpEHUs Mepenaaa JaBieHUs
Ha3bIBAIOTCA:

a) ManomeTpsl niepemnaja

0) AuddepeHnnanbHbie MAHOMETPBI

¢) Tsaro-Hanopomepsl

5.1. Ha 1yem ocHOBaH METOJl U3MEPEHHUSI YPOBHS B
YPOBHEMEPAX C BU3yaJbHBIM OTCUETOM?

a) Ha 3akone cooOmaroniuxcs cocyioB

6) Ha npeoOpa3oBaHuu ypoBHs B YHU(DUIIMPOBAHHBIN
BbIXOIHOU curHai 4-20 MA

¢) Ha npeobpa3zoBanuu pasHOCTEH ypoBHEH B pa3HOCTh
HampsDKeHUH B U3MEPUTETHLHOM MPUOOpe

6.

B cTpykTypHO# cXeMe U3MEpEHHs YPOBHS M10OJ1
aTMoc(epHBIM JaBJIC€HUEM Ha BXOJ Tu(MaHOMETpa
IIO/IA€TCSl CUTHAI:

a) [lepenan naBneHus;

6) M30bITOuHOE aBICHHE;

¢) AOCOIIOTHOE JaBJIEHUE;

1) Bakyymerpuueckoe naBieHue

'Y paBHHATEIBHEIT
CoCvIIL,

P1 + H
- I Bropuussii
L > TudnanomeTp P!

P2 . MA npubop

klla

YMeTh:  U3MEpATh  OCHOBHBIC
napameTphl TEXHOJIOTHIECKOTO
o0BeKTa c MOMOILIBIO
WU3MEPUTEIIBHBIX npudopoB
00IIETTPOMBIIIUIEHHOTO

HAa3HA4YCHUS

1.Kakoii npuGop Brl 6yzaere ucnonb30BaTh s
n3mepenus nasnenus 30klla

a) Tsaromep

0) Hamopomep

B) bapomerp

2.Bam HY)XHO U3MEPHUThH JJaBIICHUE CPEIH,
XapaKTepU3yIoIleecs PE3KUMHU MTyJIbCALUAMHU.
HomunansHoe 3Hauenue 4 Mlla. Kakoii npenen
u3MepeHus 1oikeH obITh y CU:

a) 4 MIla

0) 6 MIla

c) 10 MIla

3.BaM HY>XKHO U3MEPUTH Pa3HOCTH JABICHUN KUAKOU
CpeJibl B TpYyOONIPOBOJIE U NPU 3TO
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TuhMaHOMETP MPUXOTUTCS pa3MellaTh HUXKeE
Tpybonposoaa. Yto Oyaet HE0OX0IuMO
YCTaHOBUTH Ha UMITYJIbCHBIX JTMHUSX:

a) KoH1eHCcaTOOTBOAUMKH

0) OTCTOHHUKHN

B) Boznyxoc6opHuku

4.Bam HY»XHO U3MEPUTH Nepenas JaBleHUs ra3a B
TpyOOIIPOBOJE U IIPU 3TOM

TudMaHOMETpP MPUXOTUTCS pa3MelaTh HIXKE
TpybonpoBoaa. UYto Oyaet HE0OX0IuMO
YCTaHOBUTH Ha UMITYJIbCHBIX JTMHUSX:

a) KoHieHcaToOTBOAUMKH

0) OTCTOHHUKHN

¢) Boznyxocbopuuku

5.0npeaenuTs ¢ Kakou MpeaeaIbHON MOrPEIHOCThIO
u3mepsiercs ypoenb H=0,8M runpocrarnueckum
ypoBHeMepoM c npeaenamu uzmepennii 0—1,0 m, eciu
MpUBEJICHHAS MOrpeHoCcTh Y==%0,5%:

a) = 0,005m;

6) £0,004m;

c) £0,01m

6./laBneHue, mocTymnariiee B INIFOCOBYIO KaMepy
aruMaHOMeTpa MpHU U3MEPEHUH YpOBHS B OapabaHe
KOTJIa:

a) P=P6 +(h+h0)pB g;

6) P=P6 +(h-H)p"g+Hp'g+hOpg;

c) P=P6 + hp"g

Figure 1 YpoBeHb B 6apabaHe KoTna

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 85
Onucanue xapakxmepucmuxu evinoanenus snanua: Kak MuHUMyM 85% 3aaHuil BBIIIOJIHEHBI

MIPaBUJIBHO.

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapaxmepucmuxu evinoanenus 3nanus: Ot 70 1o 84% 3a1aHuil BBIIOJIHEHBI IPABUIIBHO.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinoinenus 3nanus: Ot 55 10 69% 3a1anuil BBIMOIHEHBI PABUIIBHO.

KM-5. O61ue cBeeHusi 00 n3MepeHUN Pacxoia v TemJaoThl

®opmbl peasuanun: Jlomyck k 1abopatopHoii padore

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B BPC: 16

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOTO MeponmpusaTus: JJis BBINOJIHEHUS J1A00PATOPHOM
paboThl HEOOXOAMMO TMPEABAPUTENBHO H3YYUTh TEMY M 3aJaud BBINOJHEHHUS JIabopaTOpHOU
pabotel. Ilo JlaGopaTopHOMY TpPaKTHKyMy"' MOATOTOBUTH I[IPOTOKOIBI JJisi  BBIMOJTHECHUS
nabopaTopHOl paboOThl B COOTBETCTBUU C 33JaHUSMU, TaK K€ H3YYUTh BONPOCHl BapHaHTOB
00paboTKH pe3ynbTaToB M3MepeHuil. CoaTh KOJUIOKBUYM TI0 pa0OTe , BBIIIOJHUTH BCE 3aaHUS U
3alUTUTH paboTy

KpaTKOC CoA€cpKaHMuE 3alaHUA:

1. 1.U3yumtb Temy “Obwme ceegeHmA 06 M3mepeHnn pacxona U Tennotbl”

2. O3HAaKOMUTBCS CO CXEMOM YCTAaHOBKH U € pa3MelLIeHHeM PUOOPOB Ha J1a00paToOpHOM
CTEH/I€, O3HAKOMUTbHCS ¢ 00s3aTeNIbHOM (OpMOI IPOTOKOJIOB.
3. BoImonHUTh 3a1aHUsT B COOTBETCTBHHU C JIabOpaTOPHBIM MPAKTHKYMOM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MNPUHIMNBI JACUCTBUA U 1.ITpubopsl, KOTOPBIE U3MEPSIOT KOTUYECTBO BEIIECTBA
YCTPOMCTBO THIIOBBIX MPUOOPOB MIPOTEKAIOIIEee YePE3 CEUCHUE

JUISL UBMEPEHHUsI DIIEKTPUUYECKUX U TpyOOIPOBOJIa B €AUHUILY BPEMEHH Ha3bIBAIOTCS:
HERJIEKTPUYECKUX BETUYNH a) Pacxonomepamu

0) CueTunkamu

B) [IpeoOpazoBarenssMu KOJIUYECTBA

2.Bo3HUKHOBEHHE Tiepenajia JaBlIeHUi Ha HeTOABUKHOM
CYKaIOLIEM YCTPONCTBE B TpyOOIIPOBO/IE MPH IBUKEHUU
Yyepe3 Hero MOTOKa KUAKOCTH MIIH ra3a — 3TO MPHUHLIUI
JENUCTBUSI KAKOTO pacxojiomepa?

a) Pacxoiomep MOCTOSIHHOTO nepernaja JaBleHus

0) DaeKTpOMarHUTHBIN pacxoaoMep

c¢) Pacxonomep nepemeHHOro nepenajaa AaBiaeHus

3.Ha yeM OCHOBaH IPHUHIUI IEUCTBUS
AJIEKTPOMAarHUTHBIX PacxoJoMepoB ?
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a) Ha 3akone ®@apanes

6) Ha 3akone Amrmepa

¢) Ha 3akone Kynona

4.11puOop MM KOMIUIEKT PUOOPOB, IPEAHA3HAYCHHBIH
JUISL OTIpe/IeIIeHUs

KOJIMYECTBA TEIUIOTHl M U3MEPEHUSI MACChl U ITapaMeTPOB
TEIIOHOCUTES

a) TerocueTunk

0) TenaoBBIYNCIUTEND

¢) Y3en yuera

5.¥YcrpoiicTBO, 0OecieunBaroiee pacueT KOJudecTBa
TEIUIOTHI HA OCHOBE

BXOJIHOM MH(OpMaLMK 0 Macce, TeMIepaType u
JTaBJICHUH TEIUIOHOCUTEIIS

a) TermocueTunk

0) TernaoBBIYUCIUTEND

c) Y3en yueta

VYMmerTs: HU3MCPATH OCHOBHBIC
napameTpsl TEXHOJIOTUYECKOTO
00BbeKTa c MTOMOIIIBIO
U3MEPUTEITbHBIX npubopoB
00IIETTPOMBIIIIIICHHOTO

Ha3HAYCHUS

1.Kak u3MeHuTCs 3Ha4eHre MacCOBOIO Pacxo/ia BOAbl,
ecnu niepenan aapinenus Ha CY yBenuuusics ¢ 4 klla go
16 klla

a) yBenuuuTcs B 4 pasza

0) ymeHbLIUTCS B 4 pas3a

C) yBEIMYHUTCS B 2 pasza

1) HE U3MEHUTCS

2.Kak u3aMeHuTcs 3HaueHne o0bEMHOTo pacxoaa G, eciau
IJIOTHOCTH ra3a yBenuuures B 1.21 paz?

a) yBenmuuutcs B 1,21 pa3

6) ymenbiutcs B 1,21 pa3

¢) ymenbmmres B 1,1 pa3

3.Paccunrars npenen 10onyckaeMoil OTHOCUTENbHOM
MOTPEIIHOCTH B % JUIsl TEIUIOCYETUMKA Ki1acca A,
pa3zHocTh Temriepatp paBHa 3°C, neicTBylolee
3HAUEHUE Pa3HOCTH TeMIleparyp B 1.5 pas3a npesbimaer
3HAYEHHUE PA3HOCTH TEMIIEPATYpP MO MacCHopTy,a
MN3MEPEHHOE 3HAUEHUE PAacX0/a TEIJIOHOCUTENS B 5 pa3
MEHBIIE BEPXHETO Mpezeia U3MEPEHUH pacxoa.

a) 3,2%
0) 6,9%
¢) 10,4%
At G
SO =+ 444" =0 40055
At G

4.63.Kakoe KOTMYIECTBO TEIIOTHI HEOOXOIUMO, YTOOBI
Harpeth 1kr Bojabl Ha 1 0C

a) 4,1868 JIx

0) 41,868 Jx

c) 418,68 JIx

1) 4186,8 JIx

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
16




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku 8vinoanerus 3uanus. Kak Muaumym 85% 3a1aHuil BbITOTHEHBI
MIPaBUIIBHO.

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinonnenus 3nanus: Ot 70 1o 84% 3agaHuil BBIIOJIHEHbI IPABUIIBHO.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinoinenus 3Hanus: Ot 55 10 69% 3a1anuil BBIMOIHEHBI PABUIIBHO.

KM-6. MeToabl u cpeacTBa aHAAM3A KUAKOCTeil. MeToAbl U cpecTBa aHAJIM3a

cocraBa ra3oB

®opmbl peajqu3anun: J[onyck K 1abopaTopHoii paboTe

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBegeHHs] KOHTPOJIBHOIO MeponpusiTusa: /{1 BBINOJHEHHUS J1a0opaToOpHON
paboThl HEOOXOAWMO TPENBAPUTENBHO HW3YUYUTh TEMY M 3a7addl BBIMOJHEHHUS J1a0opaToOpHOU
pabotel. Ilo JlaGopaTtopHoMy mnpakTukymy"' mOAroTOBUTH IIpOTOKOJIBI JJI1  BBIIOJIHEHUS
nabopaTopHOil pabOTBI B COOTBETCTBUHM C 33JaHUSMH, TaK JK€ HM3YYUTh BOIPOCHI BapHUaHTOB
00paboTKH pe3ynabTaToB u3MepeHuil. CaaTtek KOJUIOKBUYM IO paboTe , BHIIOJHUTH BCE 3a/JaHUS U
3alIUTHTH PabOTy

KpaTkoe conep:kanue 3a1aHusi:

1. 1.M3yuutb Temy “MeToapbl U CpeacTBa aHaAn3a Kuakocted. MeToabl M cpeAcTBa aHa/M3a CocTaBa
rasos"

2. O3HaKOMHTBCS CO CXEMOW YCTAaHOBKH U pa3MelleHneM IpruOopoB Ha TabOPaTOPHOM CTEH]IE,
¢ 00s13aTeIbHON (OPMOI POTOKOJIOB.
3. BeIMOTHUTH 3a/1aHUs B COOTBETCTBUU € JIabOpaTOpHBIM MPaKTUKYMOM

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: MNPUHLUNBI JCUCTBHUA U 1.K npu6opam, npegHa3HAYeHHBIM /UIS1 H3MeEpPeHUs
YCTPOMCTBO THUIIOBBIX MpPHOOPOB 3JIeKTPONPOBOJHOCTH OTHOCSITCSH:

JUISL U3MEPEHUsl IEKTPUYECKUX U 1) KOHIYKTOMETPBI, COJIEMEPBI, TEPMOPEZUCTOPHI
HERJIEKTPUUYECKUX BETUUNH 2) KOHLEHTPATOMEPbI, KOHIYKTOMETPHI, COJIEMEPHI

3) conemepbl, KOHIIEHTPATOMEPHI, TEPMOPE3UCTOPHI
2. DJIEKTPONPOBOTHOCTH U3MeEpsieTCsl B:
1) cm—1

2) Br/m2

3) MmxCwMm

4) kOm
3.YpaBuenue Hepucra qys onpenenenust pH pacTBopos:
1) E=E0+RT(Ina)/(nF)
2) E=E0+RT(Ina)*(nF)
3) E=EO+RT(IgA)/(nF/S)
4.Yro takoe OydepHsbIif pacTBOp?
1) pacTBOpBI C ONpenenEHHON YCTOMUNBOI
KOHIIEHTpaLueil BOJOPOAHBIX HOHOB
2) pactBOpbI yeii pH Bceria HeM3MeHHBIH
3) Tak Ha3bIBAIOT BOAY OUYMIIEHHYIO OT IpUMecei
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4) obeccosieHHas BoJia

5.«CoIIHOM MOCTHK» B CX€M€ C BBIHOCHBIM
BCIIOMOTaTeJIbHBIM 3JIEKTPOJIOM 00€CIIEYNBACT:

1) 3amMbIKaHUE DJICKTPHUUECKOM IICTIH.

2) moJIHOE OTCYTCTBUE BhITeKaHus pacTBopa KCl
3) AOCTYI KUCIIOpO/a B aHAIU3UPYEMbIH PacTBOD.

|
l
|
}

|
|

THL
il

—
e
—
—-—
—

6|

6.Uto Takoe moBepouHas razonas cmech (I[1I'C) ?

1) Ta3oBas cMech B OAJUIOHE , UMEIOIIAs TACTIOPTHBIC
JlaHHbIE (CBUJIETENLCTBO) O KOHLIEHTPAIMH Ta3a.

2) Ta3oBas cMech B OaJIOHE , COCTAB M KOHIICHTPAILIUIO
KOTOPOM HEOOXOJMMO MPOBEPUTb.

3) T'a3zoBas cMmech , UCTIONIB3yeMast ISl TIPOBEPKH
ra30aHajn3aTopoB Ha F€PMETUYHOCTb.

7.1IpuHIMN TEHCTBHS KaKOro ra30aHaan3aropa OCHOBAH
Ha U3MEHEHUH 00beMa ra3oBoil cMecH B pe3ysbTare
M30UpaTeabHOro MOTJIOMEHHS (KaTaTuTHYECKOTO
OKHCIICHUS ,C)KUTAHUs1) ONPEAEIIeMOro KOMIIOHEeHTa ?
1) OOBbeMHBbIC XUMHYECKUE Ta30aHAT3ATOPBI

2) MarHuTHbIE ra30aHaIN3aTOPBI

3) TemnoBbIe ra30aHANIN3ATOPHI

8.J11s1 yero B mpeacTaBIeHHOM cxeme i npubopa MH
aHAJIM3UPYEMBbIH Ta3 BTSTMBAETCS B MarHUTHOE I0JIE C
pesucropom R1

1) ans magpHEHIero Co3IaHus MOTOKAa MarHUTHOM
KOHBEKIIMH q

2) JUIsl HETIOCPEACTBEHHOI'O aHAJINM3a raza Mpy MOoMOIIU
pesucropa R1
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PHe. 16.5. Cucma 9yBCTAHTCILHOTD JIeMEHTA
KHCAOpooMepa (@) 0 npeslpaionaress ¢ BHCL-
Helt MarsuTHOl Konmexamed (§);

3) 1u1st IPOBEPKH HA B3PHIBAEMOCTD

YMers: U3MEPATb  OCHOBHBIE
napameTpsl TEXHOJIOTMYECKOT0
o0BeKTa c MOMOILBIO
U3MEPUTENbHBIX npudopoB
00LIEPOMBIIIIEHHOTO

Ha3HAYCHUS

1.Ucnonszyercs npudbop KAL[-037. Onpenenutsb
YHCIICHHOE 3HAYCHHE DIIEKTPOIPOBOJHOCTH , €CITH
W3BECTHO, UTO JUANa30H U3MEHEHUS
anexTponpoBogHocTH OT 50 MKCM 10 150 MKCM,
COOTBETCTBEHHO (BEpXHUI M HUKHUI MPEAEIBI
nuanazona uaMepenus KAI-037), pasubl 0 u 12 MA
COOTBETCTBEHHO (BEPXHUI M HUKHUI MPEAEIBI
BBIXOJIHOTO TOKOBOTO CUTHAJIA). — Pacy€THOE 3HAYCHHE
TOKa.

2.PaccunTaTh CONMPOTUBIICHUE IEKTPOIHOTO
npeoOpa3oBaress KOHIYKTOMETPa, €CIIH €ro MOCTOsSHHAS
A=0,2049 cm-1 , u3mepsieBast JIEKTPOIPOBOJTHOCTD K =2
MKCM/cM

3.Hanmcatps ypaBHEeHUE paBHOBECHUSI MOCTA ISt
OTIpeJIeNIeHUs IEKTPONpPoBoAHOCTH. CXxeMa MoCTa

Ll g
b \\\
F=] =3
e AT <o Il e
C -0 ~~ O~
R C . v
R G -
Ry
Ry

4.PaccunTaTh 3Ha4E€HNE NIOTPEIIHOCTH U3MEPUTEIBHOTO
KOMILIEKTa KITP=%(0,02pH.+0,02-DpH/100).
Juana3on n3mepenus 2-12 pH, koropomy COOTBETCTBYET
JMana3oH BEIXOJHOTro Toka 0-5 MA.

OneHka norpemHoCcT TEMIEPATypHOU KOMITEH AU
Mpou3BOAUTCS B Touke pH =8

5.Yemy Oynet paBeH notenuuan E Ha OBepXHOCTH
3JIEKTPO/Ia, €CIIU aKTUBHAs KoHIeHTpanusa pasHa 0,001.
Hopwmansnsiii norenuuan 0,2 B, 3apsa noHoB paseH +1.
T=300K
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\ Uucno dapanes paBao 96500 Kii/monb

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu gvltnoanenus 3nanus: Kak MuaumMyM 85% 3a1aHuii BBIIIOJIHEHBI
MPaBUIIBHO.

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinonnenus 3nanus: Ot 70 1o 84% 3agaHuil BBIIOIHEHBI IPABUIIBHO.

Oyenka: 3
Huoicnuii nopoe evinonenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinoninenus 3nanus: Ot 70 1o 84% 3a1aHuil BBINOIHEHBI PABUIIBHO.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
7 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

3AUYETHBII BUJIET Ne 01 «YTBEpKIAIO»
3aB. xadenpoii

MOBHU | Kadenpa ACY TII

Ilncummm{a: MCTPOJIOFI/IH U TCIVIOTEXHUYCCKHEC UBMECPCHUS.

I'p. C—02,04,11 UT-03 A.H.YepHsicB
1. Mertpoiorus, OCHOBHBIE IOHATHS U onpeaeneHns. CrocoOsl o0ecTieueHNs eUHCTBA
n3MepeHuii B MeTposioru. CHUCTEMBI €IMHHII.
2. PaccuutaTe OTHOCHTENFHYIO TIOTPEITHOCTH ONpe-AeIeHUsI 00beMa TeTpadpa eciu
JuTHA pedpa a=22,6MM ormpefeneHa ¢ mo-rpemrHocteio Al =0,5mMm . O6beM TeTpadapa V=a3
\N212[mm3].
IO AITNCH Jlonouxosa H.C.

IIpoueaypa nposenenust

3aueT mpoBOAMUTCA MO OMieTaM, YCTHO, C IIPEIBAPUTENILHON MOArOTOBKOM. Bpemst Ha MOJATOTOBKY -
OJIMH acTPOHOMUYECKHUH Yac. Bo Bpems MOATOTOBKM MOXHO MOJIBb30BATHCS CXE€MaMHM, TaOJIHIlaMH,
rpagyrpOBOYHBIMU XapakTepucTUKaMu. [10 OKOHYaHMM MOATOTOBKHM MpenojiaBareib OecelyeT co
CTYACHTOM I10 OMJIETY, BO3MOXHBI JOIOJHUTENIbHBIE BOIPOCHI 110 U3yYEHHOMY B T€UEHHE ceMecTpa
MaTepuaty.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YITbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Unankarop: UJI-lomk-6 JleMOHCTpupyeT 3HaHNE €TUHULL U3MEPEHUS
(bu3NYECKUX BEJIIMYMH, OCHOBHBIX METOJIOB UX U3MEPEHUS

Bomnpocel, 3axanus
1.

1. METDOHOFMH, OCHOBHbIe NOHATMA U onpeaeneHunAa. Cnocobbl obecneyeHusa eaANHCTBa VI3MEpEHMl71 B
MeTpOo1I0TnNn. Cuctembl eanHumu,.

2. Henocpencteennsle, nud dhepeHIranbHble, KOMIEHCAIIHOHHBIE METO Il U3MEPEHU N
3. Metpotornueckre XapaKTepPUCTUKH CPEJICTB U3MEPEHUS: HOMUHAIbHAS CTaTHIeCKas
XapaKTePUCTHKA, YyBCTBUTEIILHOCTb, MOPOT YyBCTBUTEIHLHOCTH, BapUallvs, TUana3oH
WU3MEPEHM S, KJIaCC TOYHOCTH .
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUI

1. Kakas ¢usnueckas BeIUUNHA UMEET EAMHUIY U3MEPEHHUST KI'M '*C 2?
OTBeTHI:

1 - MomtHOoCTE

2 - JlaBnenue

3 - DHeprus
Bepusiii otser: 2 - [laBnenue = F/s= m*a/s=kr'm !¢

2. HomuHanpHas cTaTuyeckasi XapakTepuCcTHUKa TepMoIipeoOpa3oBares

2

COIPOTUBIICHUN:
OtBeThI:

1- Rt=1(t)

2 - T=f(Ro)

3- E=f(R0)

Bepusiii otet: 1 - Rt=f(t)
3.Eaunnna namepenus nasieHus: B cucreme CU

OTBeTHI:
1 - IMackaas
2 - Heroton
3- Hm

Bepnsiii orser: 1 - [Tackaib

2. Komnerennusi/Mngukarop: U/-2onk-6 Beinmonnsier usmepenus: pu3ndeckux BEITUUHH,
o0pabaTbkIBacT pe3ysIbTaThl U3MEPEHUH M OICHUBACT ITOTPEITHOCTh

Bonpocel, 3a1anns
1. DnemeHTHI TEOPUM MOTPELIHOCTU: a0COTIOTHAS, OTHOCUTEIbHASL, IPUBEACHHAS
norpemHocTy. TUIbl MIKaja NpuOOPOB U JHAINa30HbI.
2. Bunapl morpemHocTeii: cucreMaTndeckue, cirydaitapie, mpomaxu. CriocoObl CHIKEHHS
MOTPELITHOCTEM.

MaTepna.nbl AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHUM
1. TepMonpeo6pa30BaTenb COIIPOTUBJICHHUA UCITIOJIB3YCTCA UL U3MCPCHU AL

OTBeTHI:
1 - TepMHUECKOTO CONMPOTUBIICHUS B KOMIUICKTE C Mara3mHOM COIPOTHUBIICHUH
2 - Temmeparypbl B KOMIUIEKTE C MOCTOM
3 - DICKTPUUYECKOTO COMTPOTUBIICHHUS B KOMILIEKTE C OCIIILIOrpagoM
Bepwnbiii oTBeT: 2 - Temneparypbl B KOMILIEKTE C MOCTOM
2.3anummre CTaHIapTHOE YPaBHEHHE MPEICTABICHHONW TEpMOTIaphI:



fe=d5nl

=200 a6

OTtBeTsI:
1-E(300,25)=E(300,0)+E(25,0)
2 - E(300,25)=E(300,0)-E(25,0)
3 - E(300,0)=E(300,25)-E(25,0)
Bepwnsriii otBeT: 2 - E(300,25)=E(300,0)-E(25,0)
3.ITox kakuM HOMEPOM Ha CXeMe yKa3aH YyBCTBUTEIIBHBIN 3JIEMEHT

TBCTDI:

O
-4
-5
-1

WN -

Bepwnprii otBeT: 3 - 1
4.. TlpuGop, cayxamnuit 11 U3MEPEHUS pacxo/a BEIIeCTBa, HA3bIBACTCSI:

OTBETHI:
1 - Unrerparop;
2 - Pacxonomep;
3 - CUeTYHK KOJIMYECTBA
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Bepnplii otBeT: 2 - Pacxonomep;
5.CxeMa Kakoro ypoBHeMepa IpecTaBiieHa Ha puc. |

Puc.1

OTtBeTsI:
1- mom1aBKOBBIN ypOBHEMED
2 - ypoBHEMEp C YHU(PUIIUPOBAHHBIM BBHIXOIHBIM CUTHAIOM
3 - ypoBHEMEp C BU3YAIILHBIM OTCYETOM

BepHnbpiii oTBeT: 3 - ypoBHEMED € BU3YaIbHBIM OTCYETOM
6. Kakyro ¢usmueckyro Bennuuny usmepsier nanaoe CU:

OTBETHI:

1. - AtmocdepHoe naBieHue
2. - Tlepenana naBieHUS
3. - YpoBeHb
Bepnsiit otBeT: 3 - YpoBeHb
7.I1pu n3MepeHun ypoBHsI )KHUAKOCTH B pe3epByape Mol aTMOCHEepHbIM JaBIeHUEM LUPpoii 1
yKa3aH:
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OtBeTsI:
1- InddepenunanbHbIii MaHOMETD;
2 - MaHoMeTp ¢ YHU(PULIHPOBAHHBIM BBIXOHBIM CUTHAJIOM;
3 - Curnanmzatop ypoBHS;
Bepublit otBeT: 2 - MaHoMeTp ¢ YHU(PHUIIMPOBAHHBIM BBIXOJHBIM CUTHAJIOM;
8.KonunuecTBeHHOW MEpOi TEMJIOBOM SHEPTUU SIBIISIETCA:
OtBeTsl:
1 - Duranenus
2 - MOUIIHOCTb TEIUIOBOIO IOTOKA
3 - DHTponus

BepHnsiit otBeT: 1 - DHTaNmbIUs

3. Komnerenuust/Muaukarop: NJ1-3onk-6 JleMOHCTpUpyeT 3HaHUE IPUHLIUIIOB JIEHCTBUS CPEICTB
WU3MEPEHHUS DJIEKTPUYECKUX U HEIIEKTPUUECKUX BEIIMYHH

Bonpocel, 3aganus
1. TlonsTue Temmeparypbl. OCOOCHHOCTH H3MEPEHUS TEMIIEPATyphl. EIHHUIIBI H3MEPECHHUS .
TemnepaTtypHas 1mikana. PenepHbie TOUKH.
2. TepmomnpeobpazoBatenu conporusnennii (TIIC), TpeboBanus k MaTepraiam, 00IacTh
MPUMEHEHUS, TPAIyUPOBOYHbBIE XaPAKTEPUCTUKH, KOHCTPYKIUS. BTopuuHbie mprOOphI 1
npeobpazoBarenu st TC.
3. Tepmonnekrpudeckue npeodpazosarenu (TIII), TpeboBanus k MaTepuaiaM, 001acTh
MIPUMEHEHUS, TPAIYUPOBOYHBIE XaPAKTEPUCTUKH, KOHCTPYKIUS. BTOpUYHBIE PpUOOPHI 1
npeoOpaszoBarenu st TIL
4.MeToIbI ¥ CpEICTBA U3MEPEHHS TaBJIeHH. AOCOTIOTHOE, M30BITOYHOE, BAKYYMMETPUUECKOE
u Oapomerpuueckoe AaBineHue. XXKuakoctHele, 1eopMaonHbie, anekrpuaeckue C1U
JTABJICHUSI.
5. MeToasl u3MepeHus pacxoja, MOHATHE PacXo/a, €AMHUIIBI U3MEPEHUS. Y CIIOBUS
UCTIOJTB30BaHUS PACXO0IOMEPOB MEPEMEHHOTO Tepernaa naBieHus. CTpyKTypHas cxema
u3MepeHus pacxoja mo nepenaay Ha CY, PotaMeTpsl, 21eKTpOMarHuTHBIE PacX0JI0MEPHI.

Matepuanbl 1/l IPOBEPKH OCTATOYHBIX 3HAHUM
1.27eKTpoIbl TEPMOIIEKTPUUECKOTO NpeodpazoBaresst 0003HaUEHbl Ha CXeMe LU(POii:
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),

OTBETHI:
- 1,

WN -

-2
-3
Bepusrii otBert: 2 - 2;

2.Ha cTpykTypHOIl cxeme u3MepeHus pacxoa 1o nepenany nasienus Ha CY (puc.l.) mudpoit

«2» 0003HaYEH:

G AP
Kr/c -KHa ’

OtBeThI:
1 - BenTuabHbIH 0JI0K;

I E Ne

MA

Kr/c

2 - BropuuHsblii mpeoOpa3oBaTellb pacxoa;

3 - Cyxaro1ee ycTponcTBO;

4 - JludbdepeHunanbHbIE MAHOMETP

Bepusriii otBet: 4 - JlnddepeHnmanbHplii MAHOMETP
3.Ha xakoM U3 mpecTaBIeHHbIX PUCYHKOB N300paxkeHa quadparma:

p. 172 Ir’z

IL‘._?J

'l—-a | — -
_!

OTBeTLI:

wWN
1

a
-0
- B

BepHnblii otBeT: 1 - a

4.Kaxkas cuctema TeriocHa0KeHUs pe/ICTaBlIeHa Ha PUC.

OTBETHI:
1.  OrtkpslTas cucrteMa TerIoCHA0KEHUS
2. 3akpbITas cucTeMa TeTIOCHA0KEHUS
3. HesaBucumas cucrema TemIOCHAOKEHUS

Bepnsiii otBeT: 2. 3akphiTas cucTeMa TeIJI0CHA0KEHUS

—'H

-

T
)

e =Gt
Gp
h=Cyt,



II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku 6binoineHus 3Hanus: TeopeTHUecKue OTBEThI Ha BOIIPOCHI OHIIETa
JaHbI BEPHO , YETKO COPMYIHPOBAHBI OCOOCHHOCTH MPAKTHUECKUX PEIICHUH (3a/1a4a perieHa
MIOJTHOCTBIO), HA JTOTIOJIHUTEIILHBIC BOIIPOCHI M 3aJJaHHsI JAHBI BEPHBIC OTBETHI

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakxmepucmuxuy 6blnoaHeHus 3Hanus: TeopeTHuecKue OTBEThl Ha BOIIPOCH OUIIETa
JIaHBI BEPHO , 3a]1a4a pelIeHa He MOJTHOCTHIO, Ha JIOTIOTHUTEIILHBIC BOIIPOCHI U 33/IaHUS JIaHBI HE
MIOJIHBIC OTBETHI

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 8binoIHeHus 3nanus: TeopeTuueckrue OTBEThl Ha BOIIPOCHI OuieTa
JaHBI BEPHO , 3a/1a4a PEIcHa He TIOJHOCTHIO, Ha JIOMOJHUTEIIBHEIC BOITPOCHI U 3aJIaHUS JaHBI HE
TIOJTHBIE OTBETHI

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHneM o OanabHO-pEHTHMHIOBOM cuUCTeMe AJs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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