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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-6 CriocoGeH mpoBOUTh U3MEPEHHS DJISKTPUUECKUX U HEANCKTPUYCCKUX BEJIMYMH Ha
00bEKTaX TEIJIOPHEPTETUKU U TEIJIOIHEPTETUKU
NJI-1 BeiOupaet cpenctBa u3MepeHusi, IPOBOJUT U3MEPEHUS IEKTPUUECKUX U
HEDJIEKTPUIECKUX BEJMYMH, 00padaThIBaeT Pe3yabTaThl U3BMEPEHUN U OIICHUBACT UX
MOTPEIIHOCTh

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzaiuu: Jomyck K sadbopaTopHoil padoTe
1. JlabopaTtopHas padota "V3yueHue METOAO0B U CPEJICTB U3MEPEHHUS TeMIiepaTypbl"”
(JTaboparopuas padoTta)
2. JJaboparopHnas pabota "MaHomeTpbl U IpeoOpa3oBarenu AapieHus" (JlabopaTtopHas
pabora)
3. JIabopaTopHas padota "pH-merprr" (JlabopaTopHas padbora)
4. JIaboparopnas pabota "Ternocuerunku" (Jlabopatopnas pabora)

Dopma peanuzanuu: KomneroTepHoe 3a/1aHue
1. Tect "HU3Mepenust , oOCHOBHbIE MOHATHUS U onpeaenenus " (TectupoBaHue)

®Dopma peanuzaruu: [Tucemennas pabora
1. KontponbHas padota "DneMmenTtsl Teopuu norpenrHocteit” (KontponbHas padorta)

BPC aucuunjavHbl

6 cemecTp

Beca KOHTpOIBHBIX MepoOnpUsITHiL, Y0

p HNunekc KM- | KM- | KM- | KM- | KM- | KM-
a3nes JUCIHUIIINHEI KM: 1 5 3 4 5 6

Cpox KM: 4 8 10 12 14 16

Beenenue. Merponorus. M3mepenns, OCHOBHBIE
noHsITHS U onpeAeneHusi. CrocoObl o0ecnieueHus
€JIMHCTBA U3MEPEHUI

Beenenune. Metrpouorus. U3mepenns, OCHOBHBIE
noHATUSA 1 onpeneneHus. Crmocoosl odecreueHus + + +
€JIMHCTBA U3MEPEHUIT

DJIEMEHTHI TEOPUU MOTPEIIHOCTEN

DJIEMEHTHI TEOPUU MOTPEIIHOCTEN +




OOmue cBeeHUS 0 METOAaX U3MEPEHHS
Temrneparypsl. TepmornpeobpazoBaresu
conpotuBieHus. TepMoanekTpuyeckre
npeoOpaszoBarenu

OO1ue cBeaeH s 0 METOAaX U3MEPEHHS
Temrneparypsl. TepmornpeoOpazoBaremnu

+ + + +
CONPOTUBIICHUS. TepMOIIEKTPUUECKHE
npeoOpaszoBarenu
O6mue cBeaeHust 06 U3MEPEHUN AaBIICHUS , PA3HOCTH
JIABJICHUI, U3MEPEHUE YPOBHS
OO6urme cBeneHus: 00 U3MEPEHHUH JaBICHUS , PAa3HOCTH + + + +
JIABJICHUI, U3BMEPEHUE YPOBHS
O6mue cBeaeHust 06 U3MEPEHUHU PACX0/1a U TETJIOTHI
OO0wue ceeneHus 0o U3MEPEHNH pacxolia U TEIUIOTHI + + + +
N3mepenne coctaBa U CBOWCTB BELIECTB
N3MmepeHne cocTaBa U CBOMCTB BEIIECTB + + + +
Bec KM: | 20 20 15 15 15 15

$O6m1as gacts/[1s1 MPOMEKYTOYHON arTecTanuud




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-6 N -lonk-6 BriGupaet | 3naTh: Tect "Usmepenus , ocHOBHbIE TOHATHUS U onpeneneHus " (TectupoBanue)
cpencTaa HU3MEpEHHUS, | TEOPETUUECKUE OCHOBBI KonTponbnas pabota "DnemenTsl Teopun norpemnocteit” (Konrponshas
IIPOBOAUT U3MEPEHUSI | METPOJIOTUH, OCHOBBI pabota)
ANEKTPUUECKUX u | obecrieueHus eUHCTBA JlaboparopHas pabota "M3yueHue METO0B U CPENICTB UBMEPEHHS

HEDICKTPUICCKUX BEIINYHH,
oOpabaTeiBaeT pe3yabTaThl
M3MEPEHUI U OLICHUBAET UX
MOTPENIHOCTh

U3MEPEHUIN

IIPUHLIMIIBI IEHCTBUSA,
YCTPOMCTBO THUIIOBBIX
U3MEPUTENbHBIX PUOOPOB
JUISL U3MEPEHUs
INEKTPUUYECKUX U
HEAJIEKTPUYECKUX BETUYNH
METOJIMKH pacuera
MIOTPELIHOCTEN CPECTB
u3mepenuit (CH1) u cnocoObt
UX YCTpaHEHUs

YMers:

U3MEPATh OCHOBHBIE
napameTpsl 00beKTa ¢
MTOMOLIBIO TUTIOBBIX
U3MEPUTENBbHBIX MPUOOPOB
ONpENENATh
METPOJIOTHYECKHE
xapakrepuctuku CU,
OLIEHHUBATh MOTPEIIHOCTH
M3MEPEHUIN

temneparypbl" (JJaboparopHas pabora)

JlaGopaTopHas paborta "MaHOMETpPBI U IpeoOpa3oBaTEIHN JaBICHUS"
(JTaboparopnas padoTta)

JlaGopaTopHas pabota "Ternocuerunku" (JlabopaTropnas padora)
JlaboparopHas padota "pH-metpsr" (JlabopaTopHas pabora)




OCYILIECTBIIATH BBIOOD
METOJIOB U CPEACTB
HU3MEPEHUH I KOHTPOJIA
COCTOSIHUS
TEIJIOTEXHUYECKOTO
o0opyoBaHUs

YMETH ONPEIEIIATh
IapaMeTpsl, BIUSAIOLINE Ha
TOYHOCTb U3MEPEHUI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect "HU3mepeHus , OCHOBHBIE IIOHATHS H onpeaeieHus "

®opmbl peanuzannu: KoMnpoTepHoe 3a1aHue

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHHs] KOHTPOJLHOr0 MeponpusaTusi: Kaxiplli CTYJEHT B KOMITBIOTEPHOM
KJacce WIM B JIA0OpaTOPUM TONyYaeT TECTOBOE 3aJaHWe B IPOrpaMMe, BOIPOCHI IO TeMe
BBIOHMpAIOTCS ciiydaiiHbIM 00pazoM. CTyneHT oTBedaet Ha 40 BompocoB 3a 60 MUHYT

KpaTkoe conep:kanue 3a1aHusi:
I/I?,yT-II/ITI) MECTOABI N CpeIICTBa I/I3MepeHI/H\/JI, OCHOBHBIC ITOHATHUA U OHpeI[eJIeHI/ISI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TEOPETHUYECKHUE OCHOBEI 1.0cHoBHBIE MOTOXKeHUS 3akoHa “ O eqUHCTBE
p

METPOJIOTHH, OCHOBBI O0CCIICUCHUS U3MEpEeHUS”

€IMHCTBA U3MEPEHUIN 2.Enununel uamMepenus B cucreme “CHU”

3.Knaccudukanus cpecTs u3MepeHus 1o ux
TEXHUYECKON CTPYKTYpE
4.Y10 Takoe U3MEPUTEILHbINA KaHa?

YMers: ONpENEIATh 1.Boipa3uts B enununax usmepenusa"CU" enqunuiy
METPOJIOTUYECKHE XapaKTEPUCTUKHU napienus “Ilackanp”

CH, oneHuBaThb MOrPELUIHOCTU 2.IlpuBectu mpumepsl U 00bsICHUTH oTarune “TIpubdopa”
HM3MEpEHU ot “IIpeoOpazoBarens’

3.PaCCMOTpeTB SJICMCHTBI UBMCPUTCIIBHOI'O0 KaHaJla IJIsd
HU3MEPCHUA NaBJICHUA MMUTATEIbHON BOJbI B KOTJIC

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapaxmepucmuxu 6blnonenus 3Hanus: OLeHKa "0TIMYHO" BBICTABIISIETCS €CIIU 3a1aH1e
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBIEHUE JUIsl pELIEHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-2. KourpoJibHasi paoTa ""JjieMeHThI TEOPHHU NorpenHocTeii'

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOr0 MeponpusaTusi: Padora paccuurana Ha 45 - 60 MUHYT,
JIOJIKEeH OBITH MPE/ICTaBJIeH pacyeT NorpemHocTel n3MepeHus paznuuabix CU




KpaTkoe conep:kanue 3a1aHus:

Pacder morpenmHocTy u3MepeHnil pa3anyHbIX paznuaHbix CU

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOAUKHU pacuera
MOTPEITHOCTEH CpeicTB
usmepenuii (CHU) m cmocoObl ux
yCTpaHEHUS

1.PacueT norpentHocTy NpsMbIX TEXHUUECKUX
HU3MEpEHUI

2.HopmupoBaHue NOrpeNIHOCTEN pa3InYHbIX CPEICTB
m3mepenuit (CH)

3.Pacuer norpemHocTeil KOCBEHHBIX U3MEPEHUI
4.MeTposoru4ecKkue XapakTepuCTUKU CPEICTB
n3Mmepenusi: HomyuHanbpHast craTudeckasi XapakTepUCTUKA
(HCX), 4yBCTBUTEIHHOCTD, BApHUALIHS
5.MeTpoiornuecKue XapakTepUCTUKHU CPEIICTB
n3mepenus: Kiacc TouHoctu

YMeTh:  U3MEpATh  OCHOBHBIE 1.0npenenuTh METPOJIOTUYECKUE XaPAKTEPUCTUKU

napaMeTpsl 00BEKTa C IMOMOIIBIO IJIaTUHOBOTO TepMomeTpa conpoTtusienus 100I1: HCX,

THUIIOBBIX MU3MEPUTEIBHBIX 9yBCTBHTEILHOCTH, Bapuanuto A= 0,60+0,008]t| [oC]

npubopoB 2.PaccuuTath npeaen OCHOBHOM JOIMyCKaeMoit
norpemHocTy pH-meTpa, eciau Kiacc TOUHOCTH BbIpaXKeH
abcomotHOM norpemHocthio JI=14 pH, A=0,2 pH
3.Paccunrats npenen OCHOBHOM J0ITycKaeMon
MOTPEIIHOCTH MPeoOpa3oBaTesl NaBIeHUs, €CIU Kiace
TOYHOCTH BBIPAYKEH MPUBEIECHHON MOTPEIIHOCTHIO.
Juanason - 0 _100kI1a , y=0,5%

YMeTs: YMETb OIIpEeEIATh 1.PaccunTarh cucTeMaTHUECKYIO IOTPELIHOCTD

napameTpsl, BIIUSIOLINE Ha M3MEPUTENILHOTO KaHala TEMIEpaTyphl MUTATEIbHON

TOYHOCTb U3MEPEHUN

BOJbI KOTJia

2.PaccunTaTh MOrpelIHOCTh U3MEPEHUS PACXOa OCTPOTO
napa (KOCBEHHOE U3MepEeHNue) Ha TypOUHY

3.PaccunTarh OTHOCUTENBHYIO MOTPELUIHOCTh U3MEPEHHUS
TCIIJIOTHI TCIINIOCHETYUKOM

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5

Huoichuti nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE [Tl PEIICHHs 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIeTBOPUTENBHO" BHICTABIISAETCS
€CJIM 3aJJaHUE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-3. JladopaTopHasi padota "H3y4yeHne MeT010B H CPEJCTB H3MepPeHUs

Temmneparypsi'

®opmbl peasu3anun: J[omyck k 1abopaTtopHoii padboTte
Tun KoHTpoILHOTrO MeponpusitTus: Jlaboparopnas padora




Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBeeHHsI KOHTPOJbHOr0 Meponpusitusi: [lepen BwimogHEeHHWEM J1a0OPATOPHOM
paboThl cTyaeHT mo "MeTtoaudyeckuM Marepuanam" JO0JDKEH IMOATOTOBUTH MPOTOKOI M YCTHO
OTBETUTb Ha BOIPOCH! IpHBeJIeHHbIE B "JIaOOpaTOpHOM IpakTHKyMme" 1O HOPSAKY IPOBEIEHUS

paboThl 1 MeToAuKe 00PaOOTKH PE3yIbTaTOB

KpaTkoe conep:kanue 3a1aHus:

O3HAKOMHTBCS CO CXEMOHM YCTaHOBKH, pa3MELIeHuEM IpUOOpOB Ha 1a00paTOPHOM CTEHIIE,
00s13aTesibHON (hOpMOIi TPOTOKOJIOB. O3HAKOMUTBCS C IPUHLUIIAMU JEHCTBUS U
xapakrepuctukamu CH, npencraBieHHbIMU B TaOOpaTOPHOH paboTe, MPOBECTH HEOOXOIUMBIE
U3MEPEHUs], UCCIIEI0BATh BIMUSHUE PA3IMUHbIX (DAKTOPOB Ha TOYHOCTh ITUX H3MEPEHUH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:  NPUHLMIBL  JEHUCTBUSA,
YCTPOMCTBO THIIOBBIX
U3MEPUTENIbHBIX MPUOOPOB  AJIs
U3MEpPEHUST  DIIEKTPUYECKUX U
HEIJIEKTPUYECKUX BEINYHH

1.Ha xakux ¢usznyecknx 3aK0OHaX OCHOBAH MPUHIIUIT
nerictBust TepMOdJIeKTpHUECKUX Mpeodpa3oBaTeieii?
2.Ha3naueHue ¥ NpUHIUN JIEHCTBUS BTOPUUYHBIX
puOOpoOB U peodpazoBatene, padorarommx ¢ TOII
3.Ha xakux (pu3mueckux 3aKOHaX OCHOBAH IPUHIIUII
neiicteus TepmomnpeoOpazoBaTeneit COPOTUBICHUS?
4.Ha3HaueHue ¥ NPUHIUN 1eHCTBUS BTOPUYHBIX
prudopoB U npeodpazosateeit, padoraromux ¢ TC

YMeTh:  OCyIIECTBISATH  BBIOOP
METO/IOB U CPEJICTB U3MEPEHUH [U1s
KOHTPOJIA COCTOsSAHUA
TEIUIOTEXHUYECKOTO
000pyI0BaHUS

1.Cobpath cxeMy noakioueHus: TepMOdIEKTPUIECKOTO
npeobpazosarens (TII1) ko BTopuunomy npudopy,
BBISIBUTD BIIHSIFOIUE ITAPAMETPHI,

2.Cobpatb cxemy noakitoueHus TepmoripeodpazoBaress
conpotusiieHus: (TC) ko BropuuHOoMy npudopy,

BBISIBUTD BIIMSIOILME ITapAMETPBI;
3.[Hoaxmounte TOII u TC x HOpMUpYIOLIEMY
1peoOpa3oBaTEIo.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BEME HIIH BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO, BCE HEOOXOAMMBIE
rapamMeTpsbl U MOTPEUTHOCTH PACCUUTAHBI, CETaHbl BBIBOJBI

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinonerus 3nanus.; O1eHKa "Xopoio" BRICTaBIsETCs eciu padoTa
MOJTHOCTBIO BBIIIOJHEHA,HO HE B OJTHOM 00bEME BBIIIOJHEHBI pacueThl, He IPUBEACHbI BHIBOIBI.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinoanenus snanus: OneHka "ya0BIeTBOPUTEIILHO" BBICTABISACTCS
eclii paboTa MPEUMYIIECTBEHHO BBITIOJIHEHA, HO 0(opMIIeHa HEOPEXKHO , IPUBEIICHBI HE BCE
pacueTsl U HeT BBIBOJIOB 110 paboTe

KM-4. JlabopaTopHasi padora '""MaHoMeTpbl U npeodpa3oBaresu 1aBJjeHus"

®opmbl peaqu3anun: J[omyck k 1abopatopHoii padborte
Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora
Bec kouTposabHoro meponpusitust B bPC: 15




IIpoueaypa npoBeleHHs] KOHTPOJIbHOro Meponpusitusi: Ilepex BeimosHeHHEM J1abOpaTOPHON
paboTel cTyAeHT mo "MeroaudeckuM MmaTepuajaM’ OJDKEH MOATOTOBHUTH IMPOTOKOJI M YCTHO
OTBETUTh Ha BONPOCH! NpUBeAcHHbIE B "JlaDopaTopHOM HpakTHKyMe' IO MOPAIKY IPOBENCHUS
paboTHI M METOJIUKE OOPaOOTKH PE3yIbTaTOB

Kpatkoe conep:xanue 3aganus:

O3HaKOMUTBCS CO CXEMOH YCTaHOBKH, pa3MeIleHUEM MPUOOPOB Ha 1a0OPaTOPHOM CTEHJIE,
00s3atensHOM popmoii TpoTOKOTI0B. O3HAKOMHUTHCS C IPUHIIAIIAMU JACUCTBUS U
xapakrepuctukamu CU, npeacraBieHHbIMH B 1a00paTOpHOI paboTe, MPOBECTH HEOOXOIUMBbIE
HU3MCPCHUS, UCCIICAO0BATH BIIMAHUC PA3JINIHBIX (l)aKTOpOB Ha TOYHOCTH 3TUX I/I3MepeHI/II71.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: MPUHIIUIIBI JIeHCTBHA, 1. ITpuHumn nelcTBUS )KUIAKOCTHBIX MAHOMETPOB
YCTPOHCTBO TUIIOBBIX 2.Ilpunnun neicTBus aeGopMarmOHHBIX MAHOMETPOB
U3MEPHUTEIIBHBIX  MPUOOPOB ISt 3.1IpuHuun 1eMcTBUsI MAHOMETPOB C

U3MEPEHHST  JJCKTPUYECKUX U TEH30IPE0Opa30BaATEISIMH

HESJIEKTPUYECKUX BEJIMYUH

YMeTb:  OCYIIECTBISITH  BBIOOP 1.Kak ocymiecTBiisieTcsi moBepka MaHOMETPOB
METOJIOB U CPEJICTB UBMEPEHUM ISt IPY30IOPIIHEBBIM MAHOMETPOM

KOHTPOJIA COCTOSIHUS 2.Kak ocymiecTBisieTcsl IpolyBKa MAaHOMETPOB U
TEIIOTEXHUYSCKOT'O Tu(HMaHOMETPOB

000pyTIOBaHUS

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO, BCE HEOOXO0IMMBbIE
MapaMeTpsl U TIOTPEITHOCTH PACCUYUTAHBI, CJICITAHBI BBIBOIBI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTaBIsAETCS ecliu paboTa
MOJIHOCTBIO BBIITOJIHEHA,HO HE B MIOJTHOM 00OBEME BBINTOJIHEHBI pACU€Thl, HE IPUBE/IEHBI BHIBO/IBI.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
ecsiy paboTa NPEeUMYIIECTBEHHO BBINOJIHEHA, HO 0OpMIIeHa HEOPEKHO , IPUBEJIEHBI HE BCE
pacyeTsl U HET BBIBOJIOB IO padoTe

KM-5. JIabopaTopnasi padora " Temnocuerunku'

®opmbl peanuzanuu: Jlonyck K 1abopatopHoii pabore

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpouenypa mpoBeeHHsI KOHTPOJbHOr0 Meponpusitusi: [lepen BwImoaHEHHWEM J1a0OPATOPHOM
paboThl CcTyaeHT mo "MeToauyeckuM Marepuaigam" JOJDKEH IMOATOTOBUTH IMPOTOKON M YCTHO
OTBETUTh Ha BOMPOCHI MpHUBeAcHHbIE B "JlabopaTopHOM MHpakTHKyMe' MO MOPSAIKY IMPOBENCHHS
paboThl U MeTOAMKE 00PaOOTKU PE3yIbTAaTOB

KpaTKOE Cod€cpKaHME 3alaHuA:
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O3HaKOMHUTBCS CO CXEMOM YCTaHOBKH, pa3MeIeHueM pruOopoB Ha 1ab0paTOPHOM CTEHJE,
00s13aTebHON (opMOit TPOTOKOI0B. O3HAKOMHUTHCS C MPUHIMITIAMH JTCUCTBHUS U
xapakrepuctukamu CH, npencraBieHHbIMU B TaOOpaTOPHO# paboTe, MPOBECTH HEOOXOIUMBIE
U3MEPEHUs], UCCIIEI0BATh BIMSHUE Pa3IMYHbIX (DAKTOPOB Ha TOYHOCTh ITUX H3MEPEHUH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:  NPUHLMIBL  JEUCTBUSA,
YCTPOMCTBO THIIOBBIX
U3MEPUTENBHBIX TPUOOPOB IS
U3MEpPEHUsT  DIIEKTPUYECKUX U
HEIICKTPUYECKUX BEINYHH

1.Kakue mapaMeTpsl cpeibl U3MEPSIIOTCA
TEMI0CYETYUKOM?

2.Kakue CH BX0OOsT B COCTaB TEIIOCUETYNKA?
3.UT0 Takoe coryiacoBaHHbBIE XapaKTCPUCTUKHU
TEPMOMETPOB CONPOTUBIICHUSI B TETNIOCYETUHUKAX ?

YMeTh:  OCYyIIECTBISATH  BBIOOP 1.YcTaHOBUTH U U3MEPUTH TEMIIEPATYPY MPSMOIl BOJIBI B
METO/IOB U CPEACTB UBMEPECHUM J1JIsi TEIJIOCUETUUKE

KOHTPOJIS COCTOSIHUS 2.YCcTaHOBUTH U U3MEPUTH TEMIIEPATypy 0OpaTHON BOJBI
TEIJIOTEXHUYECKOTO B TEIJIOCUECTUUKE

o0opynoBaHus 3.Paccuntarh MOrpemHoOCTb MO KaHaTy pa3HOCTh

TEMIIEpaTyp B TEILNIOCUETUUKE

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBINOJIHEHO B TIOJTHOM 00bEME M 3alMIIEHO, HITH BBITIOJIHEHO MPSUMYIIECTBEHHO BEPHO, BCE
HE0OXOTMMBIC TTapaMETPhI U IOTPEITHOCTHA PACCUUTAHBI, C/ICTIaHBI BHIBOIBI

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "XopoIo" BbICTaBIsAeTCs eciid paboTa
MOJTHOCTBIO BBITMOJHEHA, HO HE B MOJHOM 00BbEME BBITIOJTHEHBI PACUEThI, HE MPUBEICHBI BBIBOIBI.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
ecsiy paboTa NPEeUMYIIECTBEHHO BHINOJIHEHA, HO 0(OpMIIeHa HEOPEKHO , IPUBEJIEHBI HE BCE
pacyeTsl U HET BBIBOJIOB IO padoTe

KM-6. JIabopaTopnasi pa6ora ""pH-merpsn1"

®opmbl peanuzanuu: Jlonyck K 1abopatopHoii pabore

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa mpoBeieHHsI KOHTPOJbHOr0 Meponpusitusi: [lepen BwImomHEHHWEM J1a0OPATOPHOM
paboThI CTYJICHT MO METOJMUYECKUM MaTepuaiaM J0KEH MOATOTOBUTH MIPOTOKOJ U YCTHO OTBETHTD
Ha BOMpOCH NpuBe/eHHbIe B "JlabopaTopHOM MpakTUKyMme" MO MOPSAKY MPOBEAEHUS pabOThl U
MeTouKe 00pabOTKH Pe3ynbTaToB

Kparkoe cogep:kanue 3a1aHuA:

O3HAaKOMUTKCS CO CXEMOH YCTAaHOBKH, pa3MellleHueM puOOpoB Ha 1aOOPaTOPHOM CTEH]IE,
00s13aTebHON (opMOI TPOTOKOTIOB. O3HAKOMHUTHCS C MPUHIMITIAME TEUCTBUS U
xapakrepuctukamu CU, npeacraBneHHbIMH B 1a00paTOpHOI paboTe, MPOBECTH HEOOXOIUMBIE
HU3MCPCHUA, UCCIIECA0BAThH BIUAHUC PAa3JINIHBIX Q)aKTOpOB Ha TOYHOCTH 3TUX I/ISMepeHI/Iﬁ.

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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3HaTh:  NPUHLMIOBI  JCHCTBUS, 1.Yrto xapaktepusyet 3Hauenue pH?

YCTPOMCTBO TUIOBBIX 2.Kak 3aBucut 2JIC MeTamsinueckoro 3JeKTpoaa OT
U3MEPUTENIbHBIX MPUOOPOB st KOHIIEHTpAllMu MOHOB B pacTBOpe?

U3MEPEHUS]  DJCKTPUYECKUX U
HERJIEKTPUUYECKUX BEJIMYUH

3HaTh: TEOPETHUYECKHE OCHOBBI 1.YTo0 Takoe BOJOPOAHBIN 3IEKTPOa?
METPOJIOTHH, OCHOBBI 00ecTIeueHUs
€MHCTBA U3MEPEHUIN

YMeTh:  OCyHIECTBISTH  BBIOOP 1.Kaxk nogxirouaercs 3JIeKTpoaHas siueiika Kk pH-MeTpy
METOJIOB ¥ CPEJICTB U3MEPEHUH ISt 2.Kak noakirogaercst repMmonpeoOpa3oBaTelib
KOHTPOJIS COCTOSIHUS comnpoTuBiieHus K pH-meTpy?

TEIIOTEXHUYECKOTO 3.Kak paccuntbeiBaeTcs norpenrHocts pH-merpa?
000pyTOBaHUS

Onucanune MKAJbI OICHUBAHUSA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax.: 85

Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue

BBIIIOJIHEHO B ITIOJTHOM 00BEME U 3alIUIICHO, UJIX BBIITOJHCHO NPCUMYIICCTBECHHO BEPHO, BCC
H606XOI[I/IMBIG MmapaMeTpbl U IMOIPCIIHOCTH PaCCUUTAHbI, CACIaHbl BBIBOJIbI

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapakmepucmuxu evinoinenus 3Hanus: O1eHKa "Xopoio" BEICTaBIsETCs eciu padoTa

IIOJIHOCTBIO BBIIIOJIHCHA,HO HC B IIOJTHOM 00BEME BBINOJIHEHBI PpacyucCThl, HC ITPHUBCACHLI BBIBO/IbI.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 50

Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS

eciu paboTa MPEeUMYIECTBEHHO BBINIOJIHEHA, HO 0(opMIIeHa HEOPEKHO , IPUBE/ICHBI HE BCE
pacueTsl U HET BBIBOJIOB 110 padoTe
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

«YTBEpKIAIO»

3K3AMEHAIIMOHHBIN BUJIET Ne 01 .
3aB. xadenpoii

MDOBHU | Kadeapa ACY TII

Jducnunianna: MeTposiorusi, TeNJI0TEXHUYECKUE U3MEPEeHNsl. A.H. YepnsieB
I'p. T®—1,2,3.4,5,6,7-18
1. Knaccudukanms MeTo10B U3MepeHus : psSMbIe. KOCBEHHbIE, COBOKYITHEIC,
COBMECTHEIE.

2. PazHOBHUIHOCTH Cy)XalOIKX yCTPOHCTB. OCcTaToOYHbIC TOTEPU JABICHHSL.

3. OnpenenuTs OTHOCHUTENBHYIO TOTPENITHOCTh N3MepeHus aapneHus P=1,2 klla
KOMILJIEKTOM, COCTOSIIIIMM M3 MaHOMETpa Tumna MetpaH ¢ npezenom usmepenus -1,6+1,6 klla
, Ki1. touHocTH 0,25 1 BropuunbiM nipubopom PMT Kut. Toun. p =+0,5 ¢ Tem ke mpenenom
H3MEPEHHSL.

IIpoueaypa nposenenus

K mpomexyTouHOM aTTecTalliy 1O JUCIUIUIMHE, MPOBOIUMON B (OpME dK3aMEHA, JOMYCKAIOTCS
oOyyaromuecsi, He UMEIOIINE 33JJOJDKEHHOCTH 110 MEPOIPHUATUAM TEKYLIEr0 KOHTPOJIS MO JTaHHOH
JUCIUIUIMHE. OK3aMEHbl MPOBOJAATCA MO OuieraM YCTaHOBJIEHHOTO o0pa3na M HUMEIoT
TEOPETUYECKYIO U UMEIOT MIPAKTUYECKYIO U TEOPETUUECKYIO YaCTH. DK3aMEH IPOBOJIUTCS B YCTHOU
¢dopMme, oOyyaroLiicss UMEET MpaBO Ha BpeMs MOJATOTOBKU K OTBeTy He MeHee 60 MuHyT. Bpems
onpoca y4qauerocs He npessimaer 30 muHyT. Ha ycTHOM 3K3aMeHe mpenogaBaTeslb UMEET IPaBo
3a/1aBaTh O0y4aroueMycs JOMOJHUTEIbHbIE TEOPETUUECKUE U TPAKTUYECKUE BOIIPOCHI U3 MEPEeUHs
BOIIPOCOB, BHECEHHBIX B Pa0OYyI0 NporpaMMy IUCHMIUIMHBL. OIEHKa 3a 9K3aMEH BBICTaBIISETCS
CHayaja Ha JIICTE, a 3aTeM 3aHOCUTCS B BEZJOMOCTb.

L. Ilepeuens Kkomnemenyuil/uHOUKAmMOoOpPo8 u KOHMPObLHBIX 6ONPOCOE NPOBEPKU PE3YIbIMAM 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnankarop: U-lonk-6 BeiOupaer cpencrsa naMepeHus, NpoBOAUT U3MEPEHUS
AIIEKTPUYECKUX U HEDJIEKTPUUECKHUX BEIMYUH, 00padaThiBaeT pe3yiabTaThl HK3MEPEHUN U OLIEHUBAET
UX MOTPEIIHOCTh

Bomnpocsl, 3aganus
1.Metposorusi, OCHOBHBIE MTOHATHA U onpeeneHus. CriocoObl obecreueHus eTMHCTBA
M3MEpEHU B MeTposiorun. CUCTEeMbl €TUHMUII.
Knaccugukarus cnoco60B u3MepeHus : MpsiMble. KOCBEHHbIE, COBOKYITHbBIE, COBMECTHBIE.

2. DIeMEeHTHI TCOPHUHU MOTI'PCIITHOCTHU: aGCOJ'IIOTHa}I, OTHOCUTCIIbHAA, IIPUBCACHHAA

norpemHocTy. Tumsl mKan npuOopoB U 1uana3oHbl. Bujbl morpemHocTel: CucTeMaTuyecKue,
ciyuaitHble, mpomaxu. CrocoObl CHIYKEHHS! TOTPELTHOCTEH.
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3.MeTtposioruueckrue XxapakTepUCTUKH CPEACTB U3MEPEHUS: HOMUHAJIbHAs CTaTU4YeCKas
XapaKTEePUCTUKA, YyBCTBUTEIbHOCTb, IOPOT YyBCTBUTEIBHOCTH, BApHUALIMS, TAAINIa30H
U3MEpEHUS, KJIacC TOYHOCTU

4. ITonsitue Temmneparypbl. OCOOEHHOCTH U3MEPEHUS TeMIepaTyphl. EAMHUIIBI U13MEpeHus .
TemneparypHas mkaina. Penepabie Touku. MeToab! U CpecTBa U3MEPEHUST TEMIIEPATYpPhI
5.MeTobl U CpecTBa U3MEPEHUS JaBieHUs. AOCOTIOTHOE, N30BITOYHOE, BAKYYMMETPUUYECKOE
u Oapomerpuueckoe AapieHne. HaznaueHue u NpuHIMI ASHCTBUS KUAKOCTHBIX,
nehOpMaIMOHHBIX U AJIEKTPUYECKUX MAaHOMETPOB C TEH30IIPE0Opa30BaTEIISIMHU.

6.

MeTtonbl U3BMEpEeHHUsl pacxo/ia, MOHATHE PACX0/a, EAUHULBI u3MepeHus. Haznauenue u
IPUHLIMII JEHCTBUS pacX0A0MEPOB IIEPEMEHHOI0 IIEpenajia 1aBIeHMsl, pOTaMETPOB,
3JIEKTPOMArHUTHBIX U TAXOMETPUYECKHUX.

7. Ternocuerunku. Cxema n3MepeHus TEIIOThl. AJITOPUTM pacueTa.

8. pH-metprl. OcHoBBI Teopuu (ypaBHeHue Hepucra). Haznauenue u npunHiun aecteus pH-
METPOB.

9.13Mepenue 351eKTpOIpOBOIHOCTH pacTBOpoB. OCHOBHI Teopuu. HazHauenue u npuHIUI
JIEUCTBUS KOHIYKTOMETPOB.

MarepunaJnsl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUMI
1. TepmomeTp CONPOTUBIIEHUS UCTIOIb3YETCS JI1 N3MEPEHUS:

OTBeTHI:
1) TepMUYIECKOTO CONIPOTUBIICHHS B KOMITJICKTE C Mara3uHOM COIIPOTHBIICHHIA
2) TemnepaTypsl B KOMILJIEKTE C MOCTOM
3) DIeKTPUYECKOro COMMPOTHBIICHHUS B KOMIUIEKTE ¢ OCHUILIOrpadom
Bepunpiii otBet: 2) Temneparypbl B KOMIUIEKTE C MOCTOM
2. HomuHanpHAs cTaTUYecKas XapaKTEPUCTHKA TePMOIIpeoOpa3oBaTess

COIPOTUBIICHUN:
OTBeThI:

1. Rt=1(t)

2.  T=f(Ro)

3. E=f(Ro)

Bepusriii otBer: 1. Rt=f(t)
3.Kakoii anrement TC obo3navueH Ha puc. wudpoi 1

OtBerTsI:
1. YyBcTBUTENBHBII 21€MEHT
2.  DuexTpon
3. ryuep

Bepnpiii otBet: 1. UyBCTBUTENBHBIN 371€MEHT
4.]114 yero npuMeHsIeTCs TPEXIPOBOAHAS CXeMa MOAKIIOYEHHS TepMOIIpeodpa3zoBaTes
CONPOTHUBIICHHUS:
OtBeThI:
1. lnsa yBenuyeHust uyBcTBUTENbHOCTH TC
2. Jlyia yMeHbIIEHUs OrpeltHoCcTy 0T Temneparypbl TC
3. 17151 yMEHBIIEHHSI IOTPEIIHOCTH OT TEMIIEPATYPbI OKPYKAIOIIEH Cpebl
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BepHnplii otBeT: 3. J[71s1 yMEHBIIEHUSI IOTPEMIHOCTH OT TEMIIEPATYPhl OKPY KAIOIIEH CPeIb
5.YpaBHEHHE paBHOBECHS JAHHOTO YPABHOBEIIEHHOI'O MOCTAa:

R3 | R2
| )
1 .m } - . Fn .R-.-
':'- R ]

Rn Rn

"R

OTBETHI:

1. Rt*R2=R3*Rm
2. (Rt+Rm)* RmMm=R3*R2
3. (Rt+2Rn)* R2=R3*Rm

Bepnsrii otBer: 3. (Rt+2Rx) * R2=R3* Rm
6. Kakast (husmueckas BeJlMuMHa MMEET €MHHUILY U3MEPEHHs Kr'M '*C 2?
OTBeTHI:
1 - MomtHocTh
2 - JlaBnenue
3 - Dueprus
Bepusiii otser: 2 - [laBnenue = F/s= m*a/s=kr'm !¢
7.3anuiuTe CTaHJapTHOE YpaBHEHHE MIPEICTaBICHHONW TepMOIaphI:

2

Lo=d Sl

=200 a6l

OtBeThI:
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)
Bepnsiii otBet: 2 - E(300,25)=E(300,0)-E(25,0)
8.Ilox KakMM HOMEpPOM Ha CXE€M€ YKa3aH 4YyBCTBUTEIbHBIM 3JIEMEHT

15



TBCTHI:

0
- 4
- 5
-1

WN -

Bepnsriii oteT: 3 - 1
9.Ha xakoM u3 IIpe/ICTaBICHHBIX PUCYHKOB N300paxkeHa nuadparma:

S Y
e
i_ —_—a by ——t—y——— ——
— l'l' e T
a) (3] 8)
OTBeTHI:
l-a
2-0
3-8

BepHsbiii otBeT: 1 -a
10.ITpu n3MepeHuu ypoBHS KUIKOCTH B pe3epByape 1moj aTMochepHbIM JdaBiieHueM nudpoit 1
yKa3aH:
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OTtBeTsI:
1- InddepenunanbHbIii MaHOMETD;
2 - MaHomeTp ¢ yHU(DUIIUPOBAHHBIM BBIXOJIHBIM CUTHAIIOM;
3 - Curnanmzatop ypoBHS;
Bepwnbsiii otBeT: 2 - ManoMmeTp ¢ yHUGUIIUPOBAHHBIM BBIXOJHBIM CUTHAJIOM;
11.Kakast cucrema TerIoCHa0KCeHHsI PEICTaBIICHA HA PHC.

ik,
Gn
h,=Cyt,

OTBETHI:

1.  OrtkpslTas cucrteMa TeraIoCHa0KEeHUS
2. 3akpbITas cucTeMa TeTIOCHA0KEHHS
3. HesaBucumas cucrema TeIIOCHAOKEHUS
Bepwnpiii otBeT: 2. 3akphiTas cucTema TerjIoCHA0KEeHUS

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapaxmepucmuxu 8vino1HeHus 3nanus: TeopeTuuecKkre OTBETH Ha BOIIPOCHI OuieTa
JaHBI BEPHO , Y€TKO CPOPMYITUPOBAHBI OCOOCHHOCTH PAKTHUSCKUX PEIICHHH (3a1a9a peneHa
MOJIHOCTHIO), HA JIOMOHUTENLHBIE BOMIPOCHI U 33JJaHUS TaHBI BEPHBIC OTBETHI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6binoineHus 3nanus: TeopeTnaeckue OTBETHI Ha BOIIPOCHI OuiieTa
JIaHBI BEPHO , 3a/1a4a PellieHa He MOJHOCTHIO, Ha JIOTIOJTHUTEIbHBIC BOTIPOCHI U 33/1aHUS JIaHbI HE
MIOJTHBIE OTBETHI

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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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

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxennem 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaeatoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM M aTTECTAIlMOHHON COCTABIISIFOLIUX.
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