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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-2 Cnocoben ydyacTBOBaTh B OKCILTyaTallud aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPaBICHUS
00BeKTaMU POPECCHOHATBHON eI TETbHOCTH
UJI-2 JleMoHCTpUpPYET 3HAHHUE OCHOB METPOJIOTUYECKOI0 00ecredeH st MPOU3BOJICTBA U
MPUMEHEHHUS CUCTEM MEHEDKMEHTA KauecTBa Ha 00bEKTax MpoeCCHOHATBHOM
JEeSITeIbHOCTH

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzaiuu: Jomyck K 1adbopaTopHOil padboTe
1. Meroas! aHanu3a ra3oB u xuakoctei (JlaboparopHas pabota)
2. MeTopl U3MepeHus AaBJIEHUS,ypOBHS , pacxo/a, BiaxkHocTu (JlabopaTopHas pabora)
3. Metozs! usmepenus temmeparypsl (JJabopatopHas pabora)

Popma peanmzanun: KomnerotepHoe 3a1anue
1. MUudopmanmonHoe obecrieueHue cucteM usmepennit (TectupoBaHue)
2. Metoas! ananu3a razoB u xuakoctel (TectupoBanue)
3. Metozasl u3MepeHus 1aBiIeHUs, YpOBHs, pacxo/a, BiaxHoctu (TectupoBanue)
4. Metonbl usmepenus temnepatypsl (TectupoBanue)
5. Teopuu NoOrpemrHoCcT! U HeompeaeaeHHOCTH n3Mepenuit (TectupoBanue)
6. TectoBoe 3ananue o Teme "MeTponoruueckoe odecrieueHue npeanpuiaTui'
(TectupoBanue)

BPC nucuuminHbl

7 ceMecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Paznen Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
JTUCIAIUINHBI KM: 1 2 3 4 5 6 7 8 9
Cpok KM: 4 8 10 12 12 14 14 16 16

Mertponoruueckoe obecreucHmue
IPEANPUITHI

Mertponoruueckoe obecreucHmue
IPEANPUITHI

Teopun MOrpemrHoCTy U
HEONPEIEIEHHOCTH U3MEPEHUN

Teopun MOrpemrHoCTy U
HEONPEIEIEHHOCTH U3MEPEHUN

HudpopmanmonHoe odecrieueHme
METPOJIOTHH




NudopmarnmonHoe obecneueHne
CUCTEM U3MEPEHUM

Metoae! n3mepenus
TEMIIepaTyphl

Merons! u3mepeHus
TEMIIepaTyphl

Meronas! u3mepeHus
JIaBJICHUSL, YPOBHS , pacxoja,
BIIQKHOCTH

Mertonbl u3mMepeHus
JaBJICHUS,YPOBHS , pacxoja, + + +
BJIQYKHOCTH

Metonabl aHanmm3a ra3oB U
JKUIKOCTEN

Metoabl aHanmm3a ra3oB u
JKUJIKOCTEN

+ + +

Bec KM: | 10 10 10 10 13

10

14

10

13

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund

BPC kypcoBoii padoTbi/mpoekTa

7 cemecTp
Beca KOHTPOJIBHBIX MEPOTIPUSTHI, %o
Pa3nen mucuuInIinHb! Hunexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 10 14 16
O3HakoMJIEHHUE C 3aJJaHUEM IO KypCOBO# padoTe, C
METOJUYECKUMH YKa3aHHUIMH, XapaKTEPUCTHUKON UCXOTHBIX +
JAHHBIX KypPCOBOT'O MTPOEKTA
Pa3paboTka cxembl TEMIOTEXHUYECKOTO KOHTPOJISI, COCTaBIICHUE +
cnenudukanuu Ha CU
Pacuer MeTponoruueckux xapakTepucTUK HH()OPMAIIMOHHO-
HU3MEPUTEIIEHOTO KaHala, pa3padoTKa CXeMbl BHEITHIX +
COEMHEHU I
Odopmnenne 3akaznoii cnerudukanuu Ha CU, odopmiienue
paboThl B COOTBETCTBUU C TpeboBaHusMH, 3ammra KP
Bec KM: 5 45 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
[1K-2 N-2nk2 HdemoncTpupyer | 3HATh: TecroBoe 3amanue o teme "MeTposoruueckoe odecreueHue
3HaHUE OCHOB | OCHOBHBIE BU/IbI U1 METO/IbI npennpusatuit” (TectupoBanue)
METPOJIOTUYECKOTO U3MEPEHUM Pa3IMYHbIX Teopun norpenHoCTy U HeonpeaeIeHHOCTH n3MepeHuit (TectupoBanue)

oOecrieyeHns MPOM3BOJICTBA
n HpI/IMCHCHI/ISI CUCTEM
MEHEKMEHTA KayecTBa Ha
00BEKTAX
po(heCcCHOHATILHOM

eI TENLHOCTH

TEXHUYECKUX BEJTMUUH
OCHOBHbBI€ ITPUHIIUIIBI
OpraHu3aluu
rOCYJIapCTBEHHOW CHCTEMBI
obecreyeHus: eIMHCTBA
U3MEPEHUHN, HOPMaTUBHbIE
JOKYMEHTBI, PETYJINPYIOIINe
CUCTEMY METPOJIOTUYECKOTO
obecrieyeHus

0a30BbI€ IOHATHS TEOPUHU
MIOTPEIIHOCTH U
HEeOIpeAeIeHHOCTU
U3MEPEHUN

MPUHLIMIIBI TOCTPOEHUS
cucTeM MH()OPMAITMOHHOTO
o0ecrnievyeHrs B METPOJIOTUH;
YMers:

OCYILIECTBISTh TEXHUUECKU
I'PaMOTHBIN ¥ 3KOHOMHUYECKH
000CHOBaHHBIH oAOOp
TEXHUUYECKUX CPEZCTB
W3MEpPEHUs; COCTaBIIATh

HNudopmanmonnoe odecreueHue cucteM usmepenuii (TectupoBaHue)
Metoasl u3mepenus temnepatypsl (TectupoBanue)

MeTtoasl u3mepenus temnepatypsl (JlabopaTtopHas padora)

MeToapl 3MEpEeHHs JaBIICHUS, YPOBHS , PACX0a, BIaXKHOCTH
(JTaboparopnas paboTa)

MeToabpl I3MEpEeHHs JaBIICHUS, YPOBHS, PACX0/a, BIXXHOCTH
(TectupoBanue)

Mertoap! ananu3a ra3oB u xuakoctedt (TectupoBanue)

Mertoab! aHanu3a ra3os u xuakoctei (Jlaboparopnas pabota)




(YHKIMOHATILHBIE CXEMBI
KOHTPOJIbHO-
M3MEPUTEIBHBIX U
HH(pOPMaIMOHHO-
M3MEPUTEIBHBIX CUCTEM
MIPOU3BOJIUTH OIICHKY
MOTPEUIHOCTH U
HEOIPEICIICHHOCTH
pe3yJIbTaTOB U3MEPEHUI
OIIPENeNATh
METPOJIOTHIECKHE
XapaKTEPUCTHKH, CPEICTB
U3MepeHus, JOpMHUPOBATH
TpeOoBaHUS K IPUOOPHOMY
MAPKY MPEATPUSATHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. TecroBoe 3axanne no teme ""MeTrpojiornueckoe odecrneyenne npeanpusaTui"

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KoHTpoBLHOr0 Meponpusitusi: TecTupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa mnpoBeleHHsI KOHTPOJIbHOrO MeponpusaTusi: KoOHTponbHOE MepompusiTHe
poBOAUTCA B hOpMe TECTUPOBAHUS , CTYJACHT mosiydaeT 10 BOmpoOCOB B CIly4ailHOM MOPSIIKE U 3a
10 MuHyT OTBEUaAET

Kpatkoe cogepxanue 3ajaHusi:
BriOepuTe 01MH MU HECKOJIBKO MPABMWIBHBIX OTBETOB B TECTE IO TeMe "MeTponorunyeckoe
obecrieueHre MpeAnpUsITHI"

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTb:  OCHOBHBIE  IIPUHIIUIIBI 1. HazoBuTe OCHOBHBIE CIIOCOOBI OOECTIeUeHUs
OpraHu3alnuu roCyJ1apCTBEHHOM EnnncTBa n3mepenuii

CHUCTEeMBbl O0ecleYeHUs EIUHCTBA

U3MEPEHUH, HOPMAaTHBHBIE 2.B kakoit nuamna3on uzmepenuit Juist CU ¢

JIOKYMEHTHI, perynupyoomue HOPMHUPOBAHHOM NPUBEJEHHON IIOTPEIIHOCTHIO JTOJIKHO
CUCTEMY METPOJIOTMYECKOI0 [10Ma/1aTh HOMUHAJIbHOE 3HAYCHUE U3MEPAEMOit
o0ecrieueHus BEJIMYHHBI

3.Kakue noxymeHTsl ycraHaBiauBaroT 1IpaBoBbIe OCHOBBI
oOecnieueHus eMHCTBa U3MepeHuit B Poccuiickoit
®denepauuu ?

4.Yto sBAsieTCs LIE€IEBbIM COCTOSSHUEM MEPONPUITUHN 1O
OpraHu3alHi METPOJIOTHYECKOr0 obecredeHus
MpeanpusTHii ?

5.Yto0 siBiIsIeTCS TIaBHBIM KpUTEpUEM IIPH BbIOOpE
TEXHUYECKUX CPEICTB U3MEpPEHUI?

VYMerTs: OIpeieNATh 1.0Onpenenute METPOJIOTHUECKUE XapPAKTEPUCTUKU
METPOJIOTUYECKHE npeacTaBIeHHOro cpecTBa nu3Mepenus CU : Jlnamnason,
XapaKTePUCTHKH, CpeACTB LIEHa JIeJICHHs], KJIacC TOYHOCTH

U3MEPEHMUS, ¢$hopMupoBath

TpeOOBaHUS K NMPUOOPHOMY MapKy

PEIIPUSTHS




2.Buibepute 00pa3noBbii IPpUOOp (MHUHUMATBHOM
CTOMMOCTH) JJISI TOBEPKH TEXHUYECKOTO MaHOMETpa ¢
MpeAesIbHON MTPUBEIECHHON NOrpemHocTho 1,5%.
Kiaccst Tounoctu obpasioBoro manomerpa 0,1; 0,25;
0,4; 0,5. IIpu BeIOOpPE HEOOXOAUMO YUUTHIBATH
YBEJIMYCHUE IICHBI PUOOpA MPU YBETUICHUH €r0O
TOYHOCTH

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu vinoIHeHus sHanus: JlaH MpaBUIIbHBIN OTBET Ha 85 unu Oonee
MPOLEHTOB 3aJJaHUI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapakxmepucmuxu 6bInoIHeHus 3Hanus: JlaH MpaBWIbHBIN OTBET Ha 75-89 MpoLeHTOB
3aJlaHu

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6binoIHeHus snanus: Jlan npaBwIbHbBIN 0TBET Ha 60-74 mpoueHTa
3aJaHui

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoIHeHus 3Hanus: J{an npaBUIbHBIN OTBET Ha 59 ninu MeHee
IIPOLICHTOB 3aJ1aHUI

KM-2. Teopyuu norpemiHoCcT U HeonpeaeJJeHHOCTH M3MepeHHit

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpustusi B bPC: 10

IIpouenypa mnpoBeneHHsi KOHTPOJIBbHOr0 MeponpusaTHsA: TecTupoBaHHME TPOBOJUTCS B
KOMITBIOTEPHOM KJIacce WM JAWCTAaHIMOHHO C HUCHojib3oBaHueM mnporpammsl Moodl wim CHO
"IIpomereit"




KpaTkoe conep:kanue 3a1aHus:

[ToHsiTHE MOTPEIIHOCTH U HEOTIPEACIEHHOCTH IIPU MTPOBECHUH OAHOKPATHBIX U

MHOT'OKPATHBIX U3MEPEHUM.

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

3HaTh: 0a30BbIE ITOHATHUS TCOpUHU
MOrpCIIHOCTU u
HEOMMPECACIICHHOCTHU H3MepeHHﬁ

1.YTo siBNI€TCS HETOCTATKOM TEOPHUH MOTPEIIHOCTU?
HEM3BECTHOCTb MOrPELIHOCTN U3MEPEHNIA;
HEeM3BeCTHOCTb pe3y/ibTaTa U3MepPeHuit

HEM3BeCTHOCTb MOrpPeLIHOCTU pesyabTata U3sMepeHui

2.MctuHHOE 3HaUYEHHE BEJIUYMHBI 3TO:

3HAUEHUE BEIIMYMHBI, IPUIMTUCHIBAEMOE BEJIMUUHE TIO
COTJIAIICHUIO JUTsl KOHKPETHOM 1eNn

3HAQUYEHHE BEJIMUMHBI, IPEJICTABISAIONICE PE3YIbTAT
HU3MEPCHUS

3HAYECHHE BEJIMUMHBI, JICKBATHOE ONPEICICHUIO
BEITUYUHBI

3.C TOYKH 3pEeHUs HEONPEAEIEHHOCTH J1H00ast
(bu3mdecKas MoCTOsIHHAS ITO:

YCJIOBHOE 3HAUYECHUE BEIIMYMHBI

CYLIECTBEHHO YHUKAJIbHOE HICTUHHOE 3HAUYCHUE
HomMuHanrHOE CBOMCTBO

4.]1ns1 BBIpasKE€HUsI HEONIPEAEIEHHOCTH 0 Tuy B
CTaHJAPTHO UCIIOJIb3YETCSI HHCTPYMEHTaApU
XapaKTEePHBIA IS

HOPMAaJIBHOTO pacIpeaesICHUsI

CTATUCTUYCCKOTO aHAIM3a MHOTOKPATHBIX H3MEPEHUI
PaBHOMEPHOTO pacTpeIeTICHUS

YMeTb:  NpPOU3BOAMUTHL  OLEHKY
MOTPEUTHOCTH 51
HEOIPEIEIECHHOCTH  pe3yJIbTaTOB
U3MEPEHUMN

1.Bo1 npoBenu 20 n3mepenuil. [Ipumenure onuH u3
KpUTEPUEB ISl IPOBEPKU HOPMAJIbHOCTHU
pacnpeneneHus:

[Inpcena

cocTaBHOM d-kpurepuit

Moszeca - CmupHOBa

2.Bs1 mpoBenu 60 usmepenuii. IIpumenute oguH us3
KpUTEPUEB ISl IPOBEPKU HOPMAJIbHOCTHU
pacnpeneseHus:

[Inpcena

cocTaBHOM d-kpurepuit

Moszeca - CmupHOBa

3.0mnpenenuTs 10BEPUTEIbHBIN HHTEPBAJ, €CIIH YUCIIO
U3MEpEeHHil n=6, MmaTeMaTndeckoe oxuaanue m=120,4
oC; 6=0,49, ko3 durnment Cteronenra (5, 0,9)= 2,015

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu 6blnoaHeHus 3uanus: BeimonneHo 6e3 ommook 90% 3aganuit uimm

OoJIbIIIE.

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 15




Onucanue xapakmepucmukuy 6blnoIHeHuUs 3Hanus: BeimonHeHo 6e3 omubok ot 75 10 89 npoueHToB

3aJaHui

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus 3nanus: BemomHaeHo 6e3 omu6ok oT 60 10 74 mpoieHToB

3aJaHui

Oyenka: 2

Onucanue xapakxmepucmuku vinoiHeHus sHanus: BeinoaHeHo 6e3 ommbok MeHee 60 MpoIeHTOB

3aIaHUA

KM-3. UndopmannoHHoe obecriedeHHe CHCTEM M3MepeHHit

®opmbl peanuzanuu: KoMneoTepHoe 3a1aHue

Tun KOHTPOIbHOTO MeponpusitTusi: TectupoBanue

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHHs] KOHTPOJIBHOTO MepPONpPHUATHSA: TeCcTHPOBaHWE C HCIOJB30BAHUEM

nporpammel Moodle miu CJ1O Ilpomereit

KpaTKOC CoA€cpKaHMuE 3alaHUA:

[Ipoiitu Tect o Teme “UubopmanmoHHOe 00ECTICUCHHE CUCTEM U3MEPEHUIN”

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: NOPUHLUIBI  TOCTPOSHUS
CUCTEM UH(HOPMAITMOHHOTO
00ecCreYeHHs: B METPOJIOTHH;

1.Yto obecrnieunBaeT BO3MOKHOCTh OHOBPEMEHHOMN
nepeaayd nu(poBOTO U aHAJIOTOBOTO CUTHAJIOB
ycTpoicTB, noaaepxuBaromux HART nporokon:
4acTOTHasi MO ISLUS

TOKOBas METIs

cxema master/slave

2.Kakoit meron nepenaun nudpoBoil HHPOpMALIUU
siBisieTcst o0s3aTenbHBIM 115 BceXx HART ycTpoiicTs
3.Kaxoii mpoTokos nepesauu JaHHbIX MPEATIOYTUTEIICH
JUTSI BTOPUYHBIX TPHOOPOB M TIPOMEKYTOUHBIX
npeoOpaszoBareneit

4.Kakoil npoTOKOJ Nepeiayul JaHHBIX IPEeaIOoYTHUTENEH
JUIS TIOJIEBBIX YCTPOMCTB

YMeTh: OCYIICCTBJIIATE TCXHUYCCKHU

IPaMOTHBIH ¥ 3KOHOMHUYECKH
000CHOBaHHBII nosxoop
TEXHUUYECKUX CPEICTB HU3MEPEHUS;
COCTAaBJIAITh (GyHKIIMOHAIbHBIE
CXEMBI KOHTPOJIBHO-
MU3MEPUTEITBHBIX "

I/IH(I)OpMaI_II/IOHHO-I/I3MCpI/ITeHBHBIX
CHCTEM

1.BsI pa3paboTtanu cucteMy U3MEPEHU, B KOTOPOH
paboTarot: 1. TepMOMETP CONPOTHBIICHUS C
YHH(DHUIIMPOBAHHBIM BBIXOIHBIM CUTHAJIOM BBIXOHOM
curHan 4 - 20 MA nuanasos n3mepenuii 0 - 320 C 2.
npeoOpaszoBaresb JaBJICHUS BBIXOIHON curHal 4 - 20 MA
nuana3oH n3mepenuii 0 - 16 MIla [Tapamerps! Bamen
cpensl: 1. Temnepatypa 80 C 2. nanenue 12 Mlla
PaccuuTaiite cuiy TOKa, KOTOPYIO MOKaKeT aMIIepMETp,
BKJIFOUEHHBIN B TOKOBYIO TIETIO?

2.CocTaBbTe CXeMY U3MEPEHUS TEXHOIOTMYECKOTO
napamerpa, KOTOphIi Oy/eT 06003HaueH Ha
(YHKIIMOHATIBLHON CXeMe TEIIOTEXHUYECKOTO KOHTPOJIS
kak HTDIRC

3.CocraBbTe CXEMY U3MEPEHUS TEXHOIOTHYECKOTO
napamerpa, KOTOphIi Oy/eT 0003HaueH Ha
(YHKIIMOHATIBLHON CXeMe TEIIOTEXHUYECKOTO KOHTPOJIS
kak PDI

10




4.1300pa3ute vacToTHO MOoaynupoBanHbii HART
CUTHAJI , Tpe/ICTaBJIeHHbINH ABOMYHBIM KojoM 1100001

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucarnue xapaxmepucmuxu vinoiHeHus sHanus: BeimomHeHo 6e3 ommbok 90 wim 6ornee
MIPOIICHTOB 3aJIaHHH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6blnoIHeHus 3Hanus: BeimomHeHo 6e3 omubok ot 75 10 89 npoueHTos
3aJaHul

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoinenus 3nanus: BemomHaeHo 6e3 omu60ok oT 60 10 74 MpoLeHToB
3aJlaHuN

Oyenka: 2
Onucanue xapakxmepucmuxu binoJaHeHUs 3Hanus: BbIIOIHEHO 0e3 orO0K MeHee 59 MpoIeHTOB
3aJlaHu i

KM-4. MeToabl u3MepeHusi TeMneparypbl

®opmbl peajusanuu: KomnsroTepHoe 3a1anue

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec konTposbHOro meponpustusi B bPC: 10

IIpouenypa npoBeaeHHs KOHTPOJBLHOIO MEPONPUATHA: TeCTUpOBaHNE B KOMIIBIOTEPHOM KJlacce
npu ucnosib3oBanuu nporpammel Moodle unu C/10 Ilpomereit

Kparkoe conepxxanue 3agaHus:
Tect o Teme “MeTo bl U3MEPEHUS TEMIIEPATYPhI”

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE BHUJIbI U METOMbI 1.Kak onpenensitoTcsi penepHble TOUKHU MPU CO3/1aHUN
U3MEPEHUMU pa3IMYHBIX MEXyHapOoAHOI mikansl Temnepatypsl MTII-90
TEXHUYECKUX BEIUYHH 2.Yepes kakue puznyeckue napaMmeTpbl Win

K03 puMeHTs onpenensercs rpagyc Kenbpuna
3.Kakue metoabl U cpeacTBa U3MEPEHUs TEMIIEPATyPhl
OTHOCATCS K KOHTaKTHBIM

4.Kakue METO/Ibl U CPECTBA U3MEPEHUS TEMIIEPATYPhI
OTHOCATCS K OECKOHTAKTHBIM

5.YT10 BBICTYyIIAET OCHOBHBIM OTPAaHUYMUTENEM IS
MHUHHMMU3ALHUA METOAUYECKOMN MIOTPEIIHOCTU U3MEPEHUS
TEMIIepaTypbl KOHTAKTHBIMA METOAAMH 32 CYET
M3MEHEHUs TEOMETPUYECKUX [TapaMeTPOB TEPMOMETpaA:

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: BeimoaHeHo 6e3 ommbok 90 win 6onee
MPOLEHTOB 3aJJaHUI
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Oyenxa: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15

Onucanue xapakmepucmukuy 6blnoIHeHus 3Hanus: BeimomHeHo 6e3 omubok ot 75 1o 89 npoueHTos

3aJaHun

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60

Onucanue xapaxmepucmuxu vinoineHus 3nanus: BemomHaeHo 6e3 omu6ok oT 60 10 74 mMpoLeHToB

3aJaHui

Oyenka: 2

Onucanue XapakmepucmuKu 6blnOJHEeHUsl SHAHUA. BrimmonneHo 0e3 ommook MeHee 59 IMpOUCHTOB

3aIaHUN

KM-5. MeToasl n3MepeHus TeMIepaTypsl

®opmbl peanusanun: J[onyck k 1abopaTopHoii paboTe

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B bPC: 13

IIpouenypa mnpoBeneHHsi KOHTPOJIBLHOIO0 MEpPONPHUATHSA:

B cootBerctBUM € rpadukom

IMPOBCACHU pa60T, CTYACHT npopa6aTblBaeT METOANYCCKUC YKA3aHUS, [TOATOTABIMNBACT IIPOTOKOII,

CIaeT KOJUTOKBUYM , BbINOJIHsIET B laboparopun "ACYTII-2" paboty u 3amuiaer eé

KpaTkoe conep:kanue 3a1aHusi:

BbInomHUTE U 3aIIUTUTE JIAOOpaTOPHYIO paboTy 1o TeMe “MeToabl n3MEepEeHHs TEMIIEPaTyphbl”

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIC BUIbI U METOJbI 1.C xakuMu BTOPUYHBIMU TTpUOOpamMu padboTaer
U3MEpEHUI pa3IMYHBIX TepmonpoedpazoBaTesib CONPOTUBICHUSA?
TEXHUYECKUX BEJIMYNH 2.C KakuMH BTOPUYHBIMU TTpuOOpamMu paboTaer

KOHIIOB

TepmoanexkTpuueckuii mpeodpazoparens?
3.Kax BBoMTCA MONpaBKa Ha TEMIEPATypy CBOOOIHBIX

4.]1ns1 U3MEepeHns KakKuX TeMIepaTyp UCTOIb3yeTCs
KBa3MMOHOXPOMAaTUYECKHUI IUPOMETP

TCXHUYCCKHUX CPCIACTB U3MCPCHUA, 2.Paccunraiite MOrpCIIHOCTb UBMCPCHUS TEMIICPATYPhI

CXCMbI KOHTPOJIBHO- HaIpsKCHUA MUTAHUS HCYPABHOBCHICHHOTO MOCTA HA

YMeTh: OCyIIECTBIATh TEXHUYECKU 1.CoGepute cxemy HOIKIIOUYEHUS

IPaMOTHBII U DKOHOMHYECKHU TepMoOIIpeoOpa3zoBaTessi CONPOTUBICHUS K
000CHOBaHHBII nosxoop HEypaBHOBEIIEHHOMY MOCTY.

COCTaBJISITh (GyHKIIMOHAIbHBIE TEPMOMETPOM COIIPOTUBIICHUS MPU U3MEHEHUU
M3MEPUTENBbHBIX u 20%

UH(POPMALIMOHHO-U3MEPHUTETBHBIX 3.Cobepure cxeMy NOIKIIOUEHUS

cucTeM TepMOIIpeoOpa3oBaTesl CONPOTUBICHUS K

YPaBHOBEIIEHHOMY MOCTY.
4.PaccuuTaiiTe NOrpelIHOCTh U3MEPEHUS TEMIIEPATYPBI
TEPMOMETPOM COIPOTUBIICHHUS IIPU ABYX U
TpeXnpoBoAHON cxeMme noakimrodeHus TC k
YPaBHOBEIIEHHOMY MOCTY

5.Cobepute cxeMy NMOAKITIOYEHUS TEPMOIIEKTPUIECKOTO
npeoOpa3oBarens K BTOpPUYHOMY PUOOpPY

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmukuy 6bIN0IHeHUs 3Hanus: BpIomHeHo 6e3 omnO0K U 3aIuIIeHo 85 mim
0oJiee MPOLIEHTOB 3aJaHHU

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu 8vinoHeHus 3nanus: BeimomHeHo 6e3 omuOoK u 3amuiieHo ot 70 10
84 TpO1EHTOB 3aJaHUi

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 8vinoHeHus 3nanus: BeimomHeHo 6e3 omuOoK U 3amuiieHo ot 50 10
69 NpOoIEHTOB 3a/laHU I

Oyenka: 2
Onucanue xapakxmepucmuxu evinoneHus snanus: He BBITOJIHEHA WM HE 3alllMINEHa JIabopaTopHas
pabora

KM-6. MeToabl U3MEPEHUS TaBJICHUA,YPOBHA , pacxoia, BJAAKHOCTHA

®opmbl peanusanun: J[onyck k 1abopaTopHoii paboTe

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHUsi KOHTPOJBLHOIO MeponpusaTusi: B cooTrBeTcTBUUM ¢ rpaduxom
npoBeJeHUs paboT, CTYAEHT mpopadaThiBa€T METOJUYECKHE YKa3aHUsl, MOATOTaBIUBACT MIPOTOKOII,
CIAaeT KOJUIOKBUYM , BbINOJIHsIET B laboparopun "ACYTII-2" paboty u 3amuiiaer eé

Kparkoe cogepxanue 3agaHus:
BbInomHUTE ¥ 3aIIUTUTE JIA0OpaTOPHYIO paboTy 1o TeMe “MeToabl u3MepeHHst
JIaBJICHUSL, YPOBHS , pacX0/a, BIAXKHOCTH

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIE BUIbl U METO/bI 1.HazoBuTe eAMHUIBI U3MEPEHUS JaBICHUSI.
M3MEPEHUI Ppa3ITAYHBIX 2.YT1o u3MepsieT HaropoMep, TAromep,
TEXHUYECKUX BEJIMYNH nedopMarmoHHbIil MaHomeTp. [Ipenensr u3mepeHus

kaxkoro CI.

3.IlpuHumn 1elCcTBUS MAHOMETPOB C
TEH30IPe0Opa3oBaTEIISIMU

4.B 4yeMm 3aKIII04aeTcsl METOJT U3MEPEHHS Pacxo/1a Mo
Mepenany Ha CYX arlleM YCTPOUCTBE

5.Kakune CU pacxona npeacTaBieHsl B paboTe

YMeTh: OCyIIECTBIATh TEXHUYECKU 1.PaccuunraiiTe mpeAenbHyIO MOrPENIHOCTh HAOpOMEpa,
IPAMOTHBIH U DKOHOMHYECKHU €CJIN €ro IpUBeEJIeHHas norpemHocTs - 0,5%, nuana3oH
000CHOBaHHBII noxoop m3mepenus 0 - 160 krc/m2, a uamepsiemast senuuuHa 100
TEXHUYECKUX CPEACTB HU3MEPECHUS; Kkrc\m2

COCTaBIIATh (GyHKIIMOHATIbHBIE 2.Kak noakiitouuTh 1eopMallMOHHBIA MaHOMETP K
CXEMBI KOHTPOJIBHO- IPY30IOPIIHEBOMY MaHOMETDY.

WU3MEPUTEIIBHBIX u 3.ycTaHOBUTE Ha 00pa3lloOBOM MaHOMETpE JaBJICHHE,
UH(POPMALIMOHHO-U3MEPHUTETBHBIX paBHOE IepBoi noBepsieMol orMeTke 25 kll1a.

CUCTEM

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
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Huoicnuii nopoz evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapaxmepucmukuy 6bINOIHeHUs 3HaKus: BrIMOIHEHO 0e3 OIMO0K U 3aIIUIIeHO 85 Wi
0oJee IPOLIEHTOB 3a/IaHU

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu 6blNoIHeHUs: 3HaHus: BeimoHeHo 6e3 ommOoK 1 3amunieHo ot 70 10
84 IpOLIEHTOB 3a/IaHUI

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6blnoIHeHUs: 3HaHus: BeimoHeHo 6e3 ommOoK 1 3amumnieHo ot 50 10
69 pOLIEHTOB 3a/IaHU I

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: He BBIOJIHEHA WK HE 3alHIIeHa JIabopaTopHas
pabora

KM-7. MeToabl n3MepeHus 1aBJIeHUs, YDOBHS, PAcX01a, BJIAKHOCTH

®opmbl peaau3anun. KoMIIbIOTEPHOE 3a1aHKE

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec xouTposabHoro meponpusitusi B bPC: 14

IIpouenypa npoBeaeHHs KOHTPOJBLHOIO MEPONPUATHA: TeCTUpOBaHNE B KOMIIBIOTEPHOM KJ1acce
npu ucnonb3oBanuu mporpammbel Moodle wimm CJ1O [pomereit

Kparkoe conepxkanue 3aianus:
Tect o Teme “MeToabl U3MEPEHUS TABJICHUS, YPOBHS, pPacX0/1a, BIAXXHOCTH

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE BHUJIbI U METOMbI 1.Yro ob6o3Hauaer obo3nauenne KHC-ctpykrypa B
WU3MEpPEHUI pa3IMYHBIX MaHOMeTpax ¢ TeH30IpeoOpa3oBaTesieM:
TEXHUUYECKUX BEJINYUH a) - KpEMHHI Ha KpEMHUU;

0) - KpeMHHUI Ha candupe;

B) - canup Ha KPEMHUU

2.Haubonpi1yto cTabMIbHOCTh XapaKTEPUCTUK UMEET:
a) - TEH30PE3UCTUBHBIN MpeoOpa3oBaTelb;

0) - eMKOCTHOH npeoOpa3oBaTeb;

B) - pE€30HAHCHBII peoOpa3oBaTeb

3.Ha3zoBuTe OCHOBHOE NIPEUMYLIECTBO
THIPOCTaTUYECKUX YPOBHEMEPOB:

a) - IToka3aHus He 3aBUCST OT IUIOTHOCTH CPEJIBL;;

0) - [lokazanus He 3aBHCST OT POPMBI pe3epByapa;

B) - [loka3aHus He 3aBHCAT OT aTMOC(EPHOTO AABICHUS
4. ]I KaKoro TUIa )KUJIKOCTEW B KAYECTBE BTOPOIO
ANEKTPO/a EMKOCTHOTO YPOBHEMEDPA MOXKET CIIYXKHTh
MeTaJlJIn4ecKasi CTeHKa pe3epByapa?

a) - DJIEKTPONPOBOJIHBIX;

0) - HennexkTponpoBOIHBIX;

B) - JIr0OBIX.

5.ITpubopskl, KOTOPBIE U3MEPSIOT KOJUYECTBO BEIIECTBA
IpoTeKarollee yepe3 ceueHue TpyoonpoBoa B UHHILY
BpEMEHH HA3bIBAIOTCS:

a) - Pacxogomepamuy;
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0) - Cuerunkamu,

B) - IIpeoOpa3zoBaTensiMu KOJTUYECTBA

6.Xapakrtep IBUXEHUS MOTOKa 40 U nociie CY noikeH
OBITh:

a) - JlaMuHapHBIM CTallMOHAPHBIM;

0) - TypOyneHTHBIM CTalMOHAPHBIM; HecTalmoHapHbI
7.0T1Ho1IEeHNE aOCOIOTHON BIaKHOCTH K MAKCHUMAJILHO
BO3MOYKHOM BJIAJKHOCTH ra3a Ipu JaHHOM TeMIIEpaType
3TO:

a) - MaccoBasi KOHIIEHTpalus Biaru;

0) - Bnaroconepxanue

B) - OTHOCHTEIbHAS BIIAXXHOCTB;

r) - Temmneparypa TOUKH pPOCHI

8.BnaromeTpbl OCHOBaHHbIE Ha SIBJIEHUU TOTO, YTO IPU
YBIIAKHEHUH KAWL PHO-TIOPUCTHIE BEIIECTBA
CTaHOBATCA U3 TUAIEKTPUKOB IPOBOJIHUKAMHU
Ha3bIBAIOTCS:

a) - Kynonomerpuueckumu;

0) - KonaykTomMeTpuueckumus;

B) - EMKOCTHBIMH ;

r) - Jusnexkrpuyeckumu

9.Meto1 u3MepeHus BIaXKHOCTU MTPU KOTOPOM
HCIIOJIb3YETCs 3aBUCUMOCTb KOHLIEHTPALIUU JIEKTPOJINTA
Ha YyBCTBUTEIHHOM JIEMEHTE U €r0 MPOBOAMUMOCTH OT
BJIQ)KHOCTH Ha3bIBAETCA:

a) - DIEKTPOIUTUYECKUM COPOLIMOHHBIM C TIOJJOTPEBOM;
0) - II'pe30copOLIMOHHBIM;

B) - DIEKTPOIUTHUYECKUM COPOITMOHHBIM;

r) - KonaykroMerpuueckum

YMeTh: OCYIICCTBJIIATE TCXHUYCCKU

IPaMOTHBIH ¥ 3KOHOMHUYECKH
000CHOBaHHBII nosxoop
TEXHUUYECKUX CPEICTB HU3MEPEHUS;
COCTAaBJISITh (GyHKIIMOHAIbHBIE
CXEMBI KOHTPOJIBHO-
U3MEPUTEIIbHBIX u

MH(}OPMaLMOHHO-U3MEPUTETBHBIX
cUucTeM

1.Bei6epute npubop, cocTaBbTE CXEMY U paccuuTaiTe
JIMAIa3oH [P NOJKIIOUYEHUH €T0 JJI1 U3MEPEHUS
JABJICHUS CPeNIbl, B KOTOPOM HET MyJIbCAllUN U
HOMUHanbHOE 3HaueHue 12 klla

2.BaM He0O6X0aMMO U3MEPUTH JaBJICHHUE )KUAKOCTU. Bbl
MpenouTeTe BRIOPaTh TOUKY 0TOOpa B BEPXHEH, CpeaHei
WJIM HIDKHEHN YacTu TpyOompoBoia

3.BribepuTe cykaroliee yCTPOMCTBO U COCTABbTE CXEMY
noakmoueHust CY k qupmMaHoMeTpy, IPOBEAUTE
MIPOYBKY BEHTHJIEH

4. YcTaHOBHTE THAPOCTATUYECKHI YpOBHEMED MTPU
W3MEPEHUH YPOBHS B COCYJaX MO aTMOC(HEPHBIM
JABJIEHUEM, TPUBEIUTE CXEMY, pACCUMTANTE Mepenas
JABJICHUS YPOBHEMEPA, €CITM U3MEPAEMbI ypPOBEHH - 1,5
MeTpa

Onucanue MKAJbI OIICHUBAHUA:

Ouenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuku 8blnoIHeHUs: 3HaHus: BeINoaHeHo 6e3 OIIMO0K U 3alUIeHo 85 WiH

OoJee MPOLIEHTOB 3aIaHUN

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0

Onucanue xapaxmepucmuku 6blnoHeHus 3Hanus.; BeimoaaeHo 6e3 omuOok u 3antuiieHo ot 70 1o

84 IpOLIEHTOB 3a1aHU I

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50

Onucanue xapakmepucmuKku 6blNOJIHEHUS 3HARUA. BrinonHeHo 0e3 ommoOoK u 3allUIICHO OT 50 a0

69 pOLIEHTOB 3a/IaHUI

Ouenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: He BBIIOJIHEH TeCT

KM-8. MeToabI aHAJIN3A Ia30B U :KHIKOCTEH

®opmbl peanuzanuu: KoMneoTepHoe 3a1aHue
Tun KOHTPOIbHOTO MeponpusitTusi: TectupoBanue
Bec koutposabHoro meponpusitusi B BPC: 10

Hpouellypa NMPOBECACHUA KOHTPOJBHOI0O MEPONPUATHS: Tect IIPOBOAUTCA B KOMIIBIOTCPHOM
KJ1acce. Ka;mmﬁ CTYACHT CJ'Iy‘IB.fIHBIM o6pa30M IMOJIy4acT TCCT U3 45 BOIIPOCOB 110 YKaSaHHOﬁ TEMC

U B TeueHue 60 MUHYT OTBEYAET Ha BOIPOCHI.

KpaTkoe conep:kanue 3a1aHusi:

["a3oBas cMech B OaisioHe, MMEIONIast MacIIOPTHBIC JaHHBIE (CBUIECTEIHCTBO) O KOHIICHTPAIIUN

ra3a Ha3bIBaeTCs:
a) - [loBepouHO# Ta30BOI CMECHIO;
0) - IIpoGHOI1 Ta30BOI CMECHIO;

B) - 3aJaHHOM ra30BOi CMECHIO;
r) - DTalOHHON ra30BOM CMECHIO

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: OCHOBHEIC BUIbBI U MCTOJbI 1.00beMHBIC XUMHYECKHUE ra3zoaHajan3aTopbl OTHOCATCS

U3MEPEHUMN Ppa3IM4HBIX K:

TEXHUYECKHUX BEJIMUUH a) - Gu3n4yeckuM razoaHaan3aTopam;

0) - MexaHHueCKUM ra30aHaIn3aTopaM;

B) - CTeKJIIHHBIM ra30aHaIu3aTopam

2.1lpuHuun 1elcTBUS TEPMOKOHAYKTOMETPUUYECKUX
ra30aHajnu3aToOpOB OCHOBAH Ha 3aBUCUMOCTHU:

a) - TermnonpoBoJHOCTH OT KOHIEHTPALIUN;

0) - ComnpoTuBieHUs OT KOHIIEHTPAIUH;

B) - [IpoBOMMOCTH OT KOHLIEHTPALIUU

3.ITpuHuun neiicTBUS MarHUTHBIX Ta30aHATM3ATOPOB
OCHOBaH Ha CIIOCOOHOCTH KHUCIIOpOJa:

a) - HamaramumBartbcs noa J€MCTBUEM MarHUTHOTO

TTOJIS;

TTOJIS;

6)- Pa3zMaranuuBaThbCs o ASMCTBUEM MarHUTHOTO

B) - N3MmeHATh KOHIOCHTpAIUIO 10/ JeicTBHEM
MAar"gamMTHOI'O I10JI4.

YMeThb: OCYIIECTBIIATh TEXHUYECKU 1.Beibepure razoaHanu3aTop i aHAJIU3a JIBIMOBBIX
000CHOBaHHBIH noaoop Tepmoxumnueckuii, TepMOKOHAYKTOMETPUYECKUN WU

COCTaBJIATH (byHKL[I/IOHaJIBHBIC 2.BBI6CpI/ITC TUII ra30aHajin3daTopa sl U3MCPCHUSA

TPAMOTHBIHI M DKOHOMHYECKH ra3oB Ha COAEP KAHMUE JUOKCHUIA YIIIEpOIa:
TEXHUYECKUX CPEICTB U3MEPEHMUS; MarsuTHBII
CXEMBI KOHTPOJIBHO- KOHIIEHTPAllMX KUCJIOpoJa: TepMOXUMHYECKUH,
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M3MEPUTEIBHBIX u TepMOKOHIYKTOMETPUYECKUI WM MarHuTHbINA
UH(POPMALMOHHO-U3MEPHUTEIBHBIX 3.Kakum CH ycranaBiauBaercs pacxof B LlupkoHueBom
CHUCTEM razoananu3arope KI'A-08, mo kakomMy 3JIeMEHTY CYIISIT O
HOMHMHAJIBHOM pacxoje rasa.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuku evinonenus 3uanua: CTyIeHT OTBEYAaeT Ha BOIPOCHI MPABHIBHO,
OPUECHTUPYETCS B MaTepHalie, MHOT/Ia JONYCKAeT HeJ0YEThl I HETOYHOCTH, HE OKA3bIBAIOIIUE
3HAYUTEIILHOTO BIIMSIHUSI HA KOHEYHBIN pe3ylIbTaT

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evinonenuss 3uanus: CTyJIeHT 0TBEYaeT Ha BOIPOCHI B LIEJIOM
MPABWIILHO, HO JIONYCKAeT HEA0YCThI, HSTOYHOCTH U OJIHY-/IBE HErpyObIe OIIHOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoinenus sHanus: CTyIeHT AOMyCKaeT B OTBETE OJHY IpyOyro
OIIMOKY MJIM TPU-YEThIPE HETPYOBIC OMIMOKHU, B MATEpHAIIC OPUCHTUPYETCS HE BIIOJIHE XOPOIIIO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: CTYISHT TUI0X0 OPUSHTHPYETCS B MaTepHale,
JIOITYCKAET B OTBETE IPyObIe OMUOKH

KM-9. MeToabl aHAJIN3A T'a30B M JKHIAKOCTEH

®opmbl peanusanun: J[onyck k 1abopaTopHoii paboTe

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 13

IIpouenypa mnpoBeaeHUs] KOHTPOJIBLHOIO MeponpusaTHsA: /i BBINONHEHUS J1abOpaTOPHOU
paboThl HEOOXOAMMO TMPEABAPUTENHHO M3YYUTh TEMY M 3aJa4yd BBINOJHEHUS JIabopaTOpHOU
pabotel. Ilo JlaGoparopHomy mpakTUKyMmy" TOATOTOBUTH [IpOTOKOJBI /Jis  BBITOTHEHUS
nabopaTopHOl paboOThl B COOTBETCTBUU C 33JaHUSAMH, TaK K€ H3YYUTh BOMPOCHI BapHAHTOB
00paboTKu pe3ynabTaToB u3MepeHuil. CnaTh KOJUIOKBUYM I10 pabOTe , BHIIIOJHUTH BCE 3aJaHUS U
3alUTUTH paboTy

KpaTKOC CoA€cpKaHMuE 3alaHUA:

1. 1.UsyumTb Temy “MeToabl M CPeACTBA aHANM3a KUAKoCTeN. MeToabl 1 cpeacTBa aHan3a cocTaBa
rasos"

2. O3HaKOMHTHCS CO CXEMOW YCTAaHOBKH M pa3MEIIeHHEM MpUOOPOB Ha TaOOpaTOPHOM CTEHIIE,
¢ 00s13aTeIbHON (POPMOIT MPOTOKOJIOB.
3. BbINOTHUTS 33/1aHUs B COOTBETCTBUU C JIabOpaTOpHBIM MPaKTUKYMOM

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE BHJbl U METOJbI 1.K npubGopam, npegHa3HAYEHHBIM /IS H3MepPeHU s
U3MEPEHUMN pa3IUYHBIX 3JIEKTPOIIPOBOJHOCTH OTHOCHTCH:
TEXHUYECKUX BEIUYHNH 1) KOHAYKTOMETPBI, COJIEMEPHI, TEPMOPE3UCTOPHI

2) KOHLIEHTPATOMEPBI, KOHIYKTOMETPBI, COJIEMEPHI
3) conemMepsbl, KOHIIEHTPATOMEPBI, TEPMOPE3UCTOPEI
2.9J1eKTPONPOBO/IHOCTH H3MepsieTcs B:
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1) cm—1

2) Br/m2

3) MxCMm

4) xOm
3.YpaBuenue HepHcra mis onpenenenns pH pactBopos:
1) E=E0+RT(Ina)/(nF)
2) E=E0+RT(Ina)*(nF)
3) E=EO0+RT(IgA)/(nF/S)
4.«CoJsiHOM MOCTHK» B CXEME C BBIHOCHBIM
BCIIOMOTaTeJIbHBIM 3JIEKTPOJIOM 00€CIIEUYNBACT:
1) 3amMbIKaHUE DJICKTPHUUECKOM IICTIH.
2) moJIHOE OTCYTCTBUE BhITeKaHus pactBopa KCI
3) AOCTyI KUCIOpO/a B aHAIU3UPYEMbBIH PacTBOD.

|
l
|
\

|
|

THL
il

—
e
—
—-—
—

6|

5.IIpuHnumn nqefcTBrs Kakoro ra3oaHaan3aropa OCHOBaH
Ha U3MEHEHUH 00beMa ra3oBoil cMecH B pe3ysbTare
n30MpaTeabHOro MOTJOMEHHS (KaTaTuTHYECKOTO
OKHCIICHUS ,C)KUTaHUs1) ONPEAEIIeMOro KOMIIOHEeHTa ?
1) OOBbeMHBbIC XUMHYECKUE Ta30aHAT3ATOPBI

2) MarHuTHbIE ra30aHaIN3aTOPBI

3) TenoBbIe ra30aHANIN3ATOPHI

6.J171s1 "ero B npencTaBieHHON cxeme i npubopa MH
AQHAJIM3UPYEMBbIH ra3 BTSATUBACTCS B MarHUTHOE I1OJIE C
pesucropom R1

1) ans manpHEHIEro CO3aHus MOTOKA MarHUTHOM
KOHBEKIINH q

2) JUIsl HETTOCPEACTBEHHOI'O aHAJIM3a ra3a Py MOMOLIN
pesucropa R1
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PHe. 16.5. Cucma 9yBCTAHTCILHOTD JIeMEHTA
KEHCaoponoMepa (@) v npecbpaiosarens ¢ BHCL-
Helt MarsuTHOl Konmexamed (§);

3) 1u1st IPOBEPKH HA B3PHIBAEMOCTD

YMeTh: OCyIIECTBIATh TEXHUYECKU 1.Paccuntarh cOnpoTHBIEHUE IIEKTPOTHOTO

rPaMOTHBIE U SKOHOMHYECKU npeoOpa3oBaTesss KOHAYKTOMETPA, €CITH €ro MOCTOSTHHAS
000CHOBaHHBIN moa0o0p A=0,2049 cm-1 , u3mepsieMast JIEKTPOIPOBOTHOCTD X
TEXHUYECKUX CPEACTB HU3MEPECHUS; =2 MxCwm/cm

COCTaBIISITh (byHKIIMOHATIbHBIE 2.PaccuuTaTh 3HaUE€HUE OTPEIIHOCTA U3MEPUTEILHOTO
CXEMBI KOHTPOJIBHO- KOMILJIEKTa KITP=%(0,02pH.+0,02-DpH/100).
U3MEPUTENbHBIX u Juanazon n3mepenus 2-12 pH, koropomy COOTBETCTBYET
UH(POPMALMOHHO-U3MEPUTETHHBIX JMana3oH BbIXOJHOro Toka 0-5 MA.

CUCTEM OrneHka NOrpenHoCT TeMIEepaTypHOl KOMITEHCAITTN

npousBoauTcs B Touke pH =8

3.Yemy Oyzer paBeH noteHuuan E Ha noBepXxHOCTH
AJIEKTPO/Ia, €CITM aKTUBHAsI KOHIIeHTparus pasHa 0,001.
Hopmansnsiii norennunan 0,2 B, 3apsa noHoB paseH +1.
T=300K

Yucno Papanest pasHo 96500 Kn/mob

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapaxmepucmuxu evinoineHus: sHanus: CTyIeHT OTBEYaeT Ha BOIPOCHI MTPABUIIBHO,
OpPUEHTHUPYETCS B MaTepHalie, HHOT/Ia JOMYCKAeT HeJIOUSThI MJIM HETOYHOCTH, He OKA3bIBAIOIIHE
3HAYUTENILHOTO BIHUSIHUS Ha KOHEUHBIN pe3ylnbTaT

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vinonnenus snanus: CTyIEHT 0TBEYaeT Ha BOMPOCHI B IIEJIOM
NPaBUIBHO, HO JIOMTYCKAET HEJIOUEThI, HETOYHOCTH U OJIHY-/IBE HETPYyObIe OMIMOKH.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoanenus 3nanusi: CTYJICHT JOMYCKaeT B OTBETE OJHY IpyOyI0
OIIMOKY MM TPU-YEThIpE HErpyObIe OMIMOKH, B MaTEpHAJIe OPUEHTUPYETCS HE BIIOJHE XOPOIIIO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus shanus: CTyIeHT IUI0X0 OPUEHTUPYETCS B MaTEpUAJIE U
JIOITYCKaeT B OTBETE IpyOble OMMOKH
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. [TpoBepka HOPMATBHOCTH PACIIPEICICHUS C TTOMOIIBIO COCTAaBHOTO d-KpUTEpHsi, KPUTEPHUS
cornacus [lupcena u kpurepust Mozeca — CMupHoOBa.
2.Ha3HnaueHue u IpUHIMUI ACUCTBUS yIbTPa3BYKOBBIX YPOBHEMEPOB

IIpouenypa npoBenenust

DK3aMeH MpOBOIUTCS MO OwujeraM B ycTHOW (opMme C mpeaBapUTEeNbHONH NOAroToBkoil. Ha
HOJArOTOBKY K 9K3aMEHY OTBOJUTCS OJUH acCTPOHOMUYECKMH yac, Janee uaer Oecela CTyAEHTa C
9K3aMeHaTopoM (He Oosee 30 MUHYT).

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 U KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuust/Uuaukarop: UJI-2nk-2 JleMoHCTpUpyeT 3HaHUE OCHOB METPOJIOTUYECKOTO
obecrieueHust MPOU3BOJICTBA U IPUMEHEHHUSI CUCTEM MEHEPKMEHTA KauecTBa Ha 00BEKTax
poecCuOHANBEHOM NesTeNIbHOCTH

Bomnpocel, 3axanus
1. TocynapcTBeHHas cucteMa oOecledeHus eIMHCTBA U3MEPEHHUS.
2.MeTpo0oruueckue XapakTepUCTUKU CPEACTB U3MEPEHUH, BIUSAIOIINE BEIUUNHBI,
HOPMHPOBAHUE METPOJIOTMYECKUX XaPAKTEPUCTUK
3.0mnpenenenre JOBEPUTENBHOIO HHTEPBAJIa Pe3yIbTaTOB U3MEPEHUN JUIsl CIydaHbIX
MOTPELIHOCTEN ¢ pacnpenencHrueM CTbIOJEHTA
4.BplpakeHHEe HEONPEeIEHHOCTH U3MEPEHUI.
5.. OneHKa NpsAMBIX TEXHUUYECKUX U3MEPEHUN.
6.HART-mipoToKOI 1 ero mpuMeHEeHHEe Ha MTPaKTHKE.
7. OyHKIIMOHAIbHBIE CXEMBI TEXHUYECKOTO KOHTPOJIS, X Ha3HAYeHHE, OCOOCHHOCTH U MpaBuiia
MOCTPOEHHUS IO MPaBUIaM OTPACIEBBIX CTAHIAPTOB AIEKTPOIHEPreTUKH U 1o cranaapty KKS
8.beCcKOHTaKTHBIE METOIbI U3MEPEHUS TEMIIEPATYPHI:
9.061mmue cBegeHust 06 U3MEPEHNN BIaKHOCTH
10.MeTtoxapI aHaIHM3a cOCTaBa rasa.

MartepuaJbl /i1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.Cucrema 'OCT P saBnsiercst
OTtBeTHI:
a) - 00s3aTebHOM
0) - 10OpOBOJILHOM
B)- IEKJIapUpyeMoi
BepHblii oTBeT: a) - 00s13aTENbHON
2.Metoa u3MepeHust, pu KOTOPOM HEU3BECTHAsI BETUYMHA KOMIIEHCUPYETCSI IPYroit
BEITMYMHOM, U3BECTHOM C BRICOKOW CTETIEHBI0 TOYHOCTH , a 00 pe3yibTaTe U3MEPEHUS CY/IST 1O
OTCYTCTBMIO CUTHAJIA , HA3bIBAETCS
OTBeTHI:
a) - HETIOCPEICTBEHHBIM
0) - KOMITEHCAIIMOHHBIM
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B) - tudepeHnnanbHbIM
BepHsiii oTBeT: 6)- KOMIIEHCAIIMOHHBIM
3.Ecnu xnace nonycka B TepmonpeoOpa3zoBaTensi CONPOTHBIICHHUS BbIpaxkaeTcst popmMyIioit
+ (0,3+0,005]t]) oC, Hopmupyercs
OTBeTHI:
a) - abCOJIFOTHAS TTOTPEITHOCTh
0)- OTHOCHUTEIIbHAS IOTPELLIHOCTD
B) - mpuBeeHHas MOTrpenHOCTb
Bepuslii oTBeT: a)- abCoM0THAS MOTPEIIHOCTh
4 Kakoii Tun npubopa 6ynet o6o3nadeH Ha cxeme TTK kak PDI
OTBeTHI:
a) - MaHOMETp
0) - mupmanomeTp
B) - MpeoOpa3oBaTeIb 1aBJICHUS
BepHblii 0TBET: B) - mpeoOpa3oBaTeb JaBICHHUS
5.Kaxk pacmmmdposiBaeTcs o60o3HaueHue npuoopa TE
OTBeTHI:
a) -IlepBuuHsbIil mpeoOpa3oBaTenb TeMIEPATyPhI
0) - Pene pemnepaTyps! (IO3ULIMOHHBINA PETYIIATOP)
B) - BTOPUYHBIN ITPeoOpa3oBaTeb TeMIIEPaTyphl
BepHslii 0TBeT: a) - MEPBUYHBIN TPE0OPa30BATENb TEMIIEPATYPHI
6.Y xakoro tuna CY OynyT MUHUMaJIbHbIE TOTEPH OCTATOYHOTO JaBICHUS
OTBeTHI:
a) - Comio
0) - coruio Bentypu
B) - nuadparma
Bepusriit otBeT: 0) - comto Bentypu
7 IlpuHnmn aqeicTBUS TEPMOKOHTYKTOMETPHUECKHUX T'a30aHATM3aTOPOB OCHOBAH Ha
3aBHCUMOCTH
OTBeTsI:
a) - TEIUIONPOBOJHOCTH OT KOHIICHTPALIUU
0) - compoTtuBieHust U3 OT KOHIICHTpAIIUU
B) - [IpoBOAMMOCTH OT KOHIICHTPALIUU
BepHblii 0TBET: a) - TEMIONPOBOAHOCTH OT KOHIICHTPAIIUU
8.B TepMOXMMHUYECKHX Ta0aHAIN3aTOPAX UCTIOIB3YIOT
OTBeTsI:
a) -KaTAIUTHYECKOE TOTJIOIICHUE
0) - Karamutnueckoe okuciacHue
B) - o6beMHOe noruonienre
Bepwsiii otBeT: 0) - Katanutnueckoe okucieHue

II. Onucanue wikanvl oueHuBanUA

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 8vino1HeHus 3nanus: TeopeTuuecKkre OTBETH Ha BOIIPOCHI OuieTa
JaHBI BEPHO , Y€TKO CPOPMYITUPOBAHBI OCOOCHHOCTH MTPAKTHYSCKHUX PEIICHHH (3aa4a pereHa
MOJIHOCTHIO), HA JIOMOJHUTENLHBIE BOIIPOCHI U 33JJaHUS TaHBI BEPHBIC OTBETHI

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15



Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. TeOpeTI/I‘-IeCKI/Ie OTBCTHI Ha BOIIPOCHI oumera
JaHbl BEPHO , 3a/1a4ya pCII€Ha HE IOJTHOCTBIO, HA JOITOJHUTCIBbHBIC BOIIPOCHI U 3aJlaHUS JaHbI HE
IIOJIHBIC OTBCTHI

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku 6binoiHeHuss 3Hanus: TeopeTHUecKue OTBEThI Ha BOIIPOCHI OHMIIETa
JIaHBI BEPHO , HA JIOTIOJIHUTEIHHBIC BOTIPOCHI U 33/IaHUS JJaHBI HE TMTOJTHBIE OTBETHI

Ouenka: 2
Onucanue xapaxmepucmuxu 8vinoiHeHus 3nanus: TeopeTHuecKkre OTBEThl Ha BOIIPOCHI OuieTa
JIaHbI HE BEPHO , Ha JIOMOJHUTEIBHBIC BOIIPOCHI M 3a/IaHUs JaHbl IPEUMYILIECTBEHHO HEIIPaBUIIbHbBIC
OTBETHI

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME IS
crynenroB HUY «MOW»
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

7 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

Pabora nomkHa ObITH JOIyIIIEHA K 3alIUTE pyKOoBoAUTEIeM. Ha 3amure CTyIeHT 1enaeT T0KIaj B
teyenue 4-5 munyT. K noknaay nomkHa ObITh KOMIBIOTEPHAS IPE3EHTAIMS C HEOOXOIUMBIMU
cxemamu U rpadukamu. Jlokmaa 3aciymuBaeT KOMUCCHSI MUHUMYM H3 JIBYX Y€IOBEK, ITOCIIe
JOKJIaJia MOTYT OBITh 3aJaHbl JOMOJHUTEIBHBIE BOIIPOCHI 110 paboTe.

II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoanenus snanus: CTyIEHT XOPOILIO cenai T0KIal U
MPE3CHTAINIO, OHU OTPAXKAIOT UCXOAHBIC TaHHBIC, XOJ] PEIICHHS U TOJy4YECHHBIC PE3yIbTATHI.
CTyneHT XOpolIo OpUEHTHPYETCs B paboTe, 3HAeT U yMEeT IPUMEHSATh TEOPETHUECKHE Pa3elibl U
METO/IbI pacyuera, OTHOCSINNECS K paboTe, Ha BOMPOCH KOMUCCHH OTBEYACT NPABMILHO, HHOTIA
JOITyCKast HEOOJIbIIIME HEIOUEThI MJIM HETOUHOCTH.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku epinonnenus 3uanusa: CTyICHT B IIEIIOM XOPOIIO Ceal JOKIaa U
MIPE3CHTAIMIO, OHU OTPAKAIOT (BO3MOXHO, HE COBCEM ITOJIHO) UCXO/IHBIC JTJaHHBIC, XOJI PEIICHUS 1
MOJTy4eHHBIC Pe3ybTaThl. CTYICHT B IIEJIOM XOPOIIIO OPUEHTHPYETCS B paOOTE M CBSI3aHHOM C HEIO
Marepuale, Ho 0OHApyKHUBaeT HEOOJIbIIUE MPOOEITBI B 3HAHKSIX, OTBEYast HA BOIPOCHI KOMUCCHH,
JOITYCKAeT HEeJIOYEThI, HETOYHOCTH, OJTHY-TPH HETPYyObIe OITHOKH.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapakxmepucmuxu 8vinoineHus sHanus: CaenanHbple CTyIGHTOM JTOKJIaJl ¥ MPe3eHTaIus B
IIEJIOM OTPAXKAIOT COJIepKaHue pabOThI, HO MOTYT COJIEPKaTh HETOYHOCTH WJIM 3aMETHBIC
norpemHocT B opopmieHun. CTyIeHT He BCETa OPUEHTUPYETCS B paboTe U CBA3aHHOM C HEIO
MaTepuaie, 0OHapy)KUBAET 3aMETHBIC TIPOOECITBI B 3HAHKSX, OTBEUYasi Ha BOIPOCH KOMHCCHH,
JOTTYCKaeT HETOYHOCTH, HEJIOUEThI, TPU-TISATh HETPYOBIX OLUTHOOK UIIH OAHY TPyOyIO OIIHOKY.

Oyenka: 2
Onucanue xapakxmepucmuxu bInoIHeHUs: 3Hanus: JIOKIaa v mpe3eHTalus He OTPaKatoT
CoJiepKaHust pabOTHI, TOKJIAJT CIIMITKOM KPaToK (3aHUMaeT MEHee TPeX MUHYT 110 BpEMEHH ),
MPE3EHTAINS BBITIOIHEHA C CYIIECTBEHHBIMU MOTPEIIHOCTSIMH B 0(OPMIICHHH, TII0X0 OTpaXkaeT
CyTbh PabOTHI M MOTYICHHBIC PE3YIIbTATHI HIIK BOOOIIE OTCYTCTBYeT. CTYIEHT TUIOXO

OpPUEHTHUPYETCS UIIH BOOOIIIE HE OPHEHTUPYETCS B padOTE U CBA3aHHOM C HEIO MaTepHare,

0OHapyXKMBAET CYIICCTBEHHBIE MPOOEIIBI B 3HAHUSAX, OTBEYAs HAa BOTIPOCHI KOMUCCHH, JTOITYCKAET
0oJiee MATH He TPYOBIX OMIMOOK WK 0oJiee IBYX IPyObIX OMIHOOK.

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Hroroas orenka 3a paboty=0,5*(Cpennuii 6amn)+0,5*(Ouenka 3a 3aury)
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