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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 mpoBOIUTh U3MEPEHHS DJISKTPUUECKUX U HEANCKTPUUCCKUX BEIIMYMH Ha
00BbEKTaX TEIIOIHEPTETUKU U TEIIIOTEXHUKHU
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 1adbopaTopHOil padboTe
1. JlabopaTtopHas padota "V3yueHue METOAO0B U CPEJICTB U3MEPEHHUS TeMIiepaTypbl"”
(JTaboparopuas padoTta)
2. JJabopaTtopHnas pabota "MaHoMeTpbI U IpeoOpa3oBatenu aapineHus" (JlabopaTopHas
pabora)
3. JIabopaTopHas padota "pH-merprr" (JlabopaTopHas padbora)
4. JIaboparopnas padota "Ternocuerunku" (JlabopatopHas pabora)

dopma peanuzanuu: [TucbMenHas padota
1. KonrtposbHas padota "DneMenTsl Teopuu norpemHocteit" (KontponsHas padota)

BPC aucuunjavHbl

6 cemecTp

Beca KOHTpOIBHBIX MepOnpUITHiL, Y0

HNunekc KM- | KM- | KM- | KM- | KM-

Pazgen nucuuIinHbL KM: 1 2 3 4 5

Cpox KM: 4 8 10 12 14

Beenenue. Metponorus. I3mMepeHust, OCHOBHBIE IOHATHUS U
onpenenenusi. CnocoObl o0ecreyeHus eIMHCTBA U3MEPEHU I

Beenenue. Metpomnorus. MI3Mepenusi, OCHOBHBIE TIOHSATHUS U
onpeneneHus. CriocoOsl 00ecreueHrs eIMHCTBA U3MEPEHU N

DJIEMEHTHI TEOPUU MOTPEIIHOCTEN

DJIEMEHTHI TEOPUU MOTPEIIHOCTEN +

OO1ue cBeIeHUs 0 METOaX U3MEPEHHsI TeMIIepaTyphbl.
TepmonpeoOpazoBaTeny CONPOTUBICHHUS.
TepMoanekTpruecKkue npeodpazoBaTeiIu

OO61ure cBeieHHs 0 METOJaX U3MEPEHHs TEMITEpPaTyphl.
TepmornpeoOpazoBareny COPOTUBICHUS. + + + +
TepmoanekTpuueckue npeodpazoBaTeian




OO6mue cBeaeHUs: 00 U3MEPEHHUH TaBJICHUS , PA3HOCTH
JIaBJICHUI, U3MEPEHUE YPOBHS

OO6mue cBeaeHUs: 00 U3MEPEHHUH JIaBJICHUS , PA3HOCTH

g + + + +
JIABJICHUI, U3MEPEHUE YPOBHS
OO6mue cBeaeHUs 00 U3MEPEHUH PAacX0/1a U TEIJIOTHI
OO0wue ceeneHus 0o U3MEPEHNH pacxolia U TEIIOTHI + + + +
N3mepeHne coctaBa v CBOMCTB BEIIECTB
N3MmepeHne coctaBa v CBOMCTB BEIIECTB + + + +
Bec KM: | 20 20 20 20 20

$O061as yacte/[I1s1 MPOMEXKYTOUHOM 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
KOMIIETCHITHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-6 N-1lonk-6 Bri6upaer | 3Hath: KonTponbhas padota "DnemenTs! Teopun norpemnocteil” (KonrponpHas
CpencTBa U3MEpEHUs], | TEOPETUUECKHUE OCHOBBI pabota)
IIPOBOAUT U3MEPEHUSI | METPOJIOTUH, OCHOBBI JIaGoparopHas pabota "M3yueHne METOO0B U CPEIICTB H3MEPEHHS
AJIEKTPUUCCKUX U | oOecrieueHHs CIMHCTBA temnepatypsl" (JJabopatopHas pabora)

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

JlaboparopHas pabota "MaHOMETpHI U peoOpa3oBaTey JaBIeHUs"
(JTaboparopnas paboTa)

JlaboparopHas pabota "Temnocueranku" (JlabopaTopHas padora)
JlaGopaTtopHas pabora "pH-merprr" (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. KontpoabHas padora '"J1eMeHTHI TEOPUH NOTPelHocTeH"

®opmbl peanuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJILHOro MeponpusTus: Pabora paccunrana Ha 45 - 60 MuHyT,
JOJIKEeH OBIThH MPEICTaBJICH pacueT NorpeinHocTeld n3Mepenus pasnuyasix CU

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

Pacder norpeniHocTy u3MepeHuil pa3anyHbIX paznuyHbix CU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOIUKU pacuera
IIOTPELIHOCTEN CpEACTB
usmepenuit (CHU) u cmocoOwsl ux
yCTpaHEHUS

1.Pacuer morpemtHoCTH NpAMBIX TEXHUUECKUX
U3MEPEHUIN

2.HopmupoBaHue MorpemHocTei pa3andHbIX CPEICTB
n3mepenuit (CH)

3.Pacyer morpenHocTeil KOCBEHHbIX U3MEPEHUMN
4.MeTpoaoru4ecKre XapakTepUCTUKU CPEICTB
n3mepenus: HomunanbHas ctaTuueckas XapakTepuCTHUKA
(HCX), uyBCTBUTENBHOCTb, BapUaIs
5.MeTponoruueckne XapakTepUCTUKHI CPEICTB
n3Mepenus: Kiacc Tounoctu

VYmers: OIpEACIIATh
METPOJIOTHYECKUE XaPAKTEPUCTUKHU
CH, oneHuBaTh MOrPEHIHOCTH
U3MEPEHUMN

1.0OnpenenuTs METPOJIOTNYECKUE XapAKTEPUCTUKU
IIaTUHOBOTO TepMomeTpa conpotusierus 100I1: HCX,
qyBCTBUTEIbHOCTH, Bapranuio A= 0,60+0,008|t| [oC]
2.PaccuuTath npezen OCHOBHOM JOIycKaeMoi
norpemHocTy pH-meTpa, eciau Kiacc TOUHOCTH BBIPAXKEH
abcomoTHOM norpemHocThio JI=14 pH, A=0,2 pH
3.Paccunrars npenen OCHOBHOM JOITyCKaeMOn
MOTPEUIHOCTH TPeoOpa3oBaTelis AABJICHHUSI, €CIIU KIaccC
TOYHOCTH BBIPAYKEH MPUBEJEHHON MOTPEIIHOCTHIO.
Jmamazon - 0 100kI1a , y=0,5%

YMers: YMETh OIPEACIIATH
MapaMeTphl, BIIASIIOIIINE Ha
TOYHOCTb U3MEPEHUI

1.PaccunTarh cucTEMaTHUECKYHO IOTPEIIHOCTD
M3MEPUTENIbHOTO KaHalla TEMIEPaTypbl MUTATEIbHON
BOJBI KOTJIA

2.PaccuuTaTh NOrpeIHOCTh U3MEPEHUS PacX0/1a OCTPOTro
napa (KOCBEHHOE U3MepeHue) Ha TypOuHy

3.PaccunTarh OTHOCUTENBHYIO OIPEIIHOCTh U3MEPEHHUS
TEIUIOTHI TEMIOCYETYMKOM

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku eoinonnenus 3uanus: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 65




OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MMPEHMYILECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-2. JIabopaTopHasi paGora ""M3yyeHune MeTOI0B U CPeCTB H3MEpPEeHH s
TemIeparypsi"

®opmbl peaqu3anun: J[onyck K 1abopaTopHoii paboTe

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa npoBeaeHHs] KOHTPOJIbHOr0 Meponpusitusi: [lepen BbimonHeHueM J1abOpaToOpHON
paboTel cTyaeHT no "MeroanyeckuM MarepuaiaMm’ JOJDKEH HOJATOTOBUTH IPOTOKOJI M YCTHO
OTBETUTHh Ha BOIPOCH! IpHBeJIeHHbIE B "JlabopaTOpHOM MpakTHKyMe" MO HOPSAKY HPOBEIECHUS

paboThl ¥ METOIMKE 00pabOTKU PE3yIbTaTOB

KpaTkoe conep:kanue 3a1aHusi:

O3HaKOMHTBCS CO CXEMOM YCTAaHOBKH, pa3MeIleHuEM IpUOOpPOB Ha JJAOOPATOPHOM CTEHJE,
00s13aTesbHON (hopMOii TPOTOKOJIOB. O3HAKOMUTHCS C IPUHLUMIIAMU JEHCTBUS U
xapakrepuctiukamu CU, npencraBieHHbIMU B 1a00paTOpHOI paboTe, MPOBECTH HEOOXOIUMBbIE
U3MEPEHUs], UCCIIEI0BATh BIMSHUE Pa3IMYHbIX (PaKTOPOB HA TOYHOCTb ITUX HM3MEPEHUH.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh:  NPUHUUIBI  JEUCTBUSA,
YCTPOMCTBO TUIOBBIX
U3MEPUTENbHBIX MPUOOPOB st
U3MEPEHHS  DIJCKTPUYECKUX U
HEIJIEKTPUUECKUX BEIHMYUH

1.Ha xakux (pu3an4eckux 3aKOHaX OCHOBaH MPUHLIUI
neiicrBus TepmoanekTpuueckux npeodpazoBareneii?
2.Ha xakux (pu3n4eckux 3aKOHaX OCHOBaH MPUHLIUI
neiicreus TepmonpeoOpazoBaTeneii COPOTUBICHUS?

3HaTh: TEOPETHUYECKHE OCHOBBI
METPOJIOTHH, OCHOBBI 00eCTIeUeHUS
€IMHCTBA U3MEPEHUI

1.Ha3nauenue v npuHIMN EHCTBUS BTOPUUHBIX
npubopoB u npeodpazosareneit, padoraromux ¢ TIIT
2.Ha3HaueHue ¥ NpUHIUN JIEHCTBUS BTOPUUHBIX
pubopoB U npeodpazosareneit, padoratomux ¢ TC

YMeTn: HU3MCPATH OCHOBHBIC
napamMeTpsl 00bEKTa C MOMOILBIO
THUITIOBBIX N3MCPUTCIIBHBIX
npubopoB

1.CoOpatb cxemy noakioueHus: TepMOo3IeKTPUUECKOTro
npeodpasosarens (TOII) ko BropuyHomy npubdopy,
BBISIBUTD BIIHSIFOIIME TTAPAMETPHI,

2.Cobpath cxemy noakitoueHus TepmoripeodpazoBares
conpotusiienust (TC) ko BropuyHOMy NpudOpYy,
BBISIBUTD BIIMSIOIIME ITapAMETPHI;

3.Iloaxmounts TOII u TC x HOpMuUpyrOEMY
IpeoOpa3oBaTelto.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIIOJIHEHO B ITOJTHOM 00BbEME MJIH BEITIOJHEHO MpEMMYIICCTBEHHO BEPHO, BCC H€O6XO,I[I/IMBIC
nmapaMeTpbl U MOTPCHIHOCTH PACCUUTAHBI, CACJIaHbl BBIBOABI

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinerus 3nanus: OeHKa "Xopomo" BEICTaBIsAETCs eciiu paboTa
MOJIHOCTBIO BBIMOJIHEHA,HO HE B MOJHOM 00BEME BBITIOJIHEHBI PACUETHI, HE MIPUBEICHBI BHIBOJIBI.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
eciu paboTa MPEUMyYIIECTBEHHO BHITIOJTHEHA, HO 0()OpMIICHA HEOPEIKHO , IPUBEICHBI HE BCE
pacyeTsl U HET BBIBOJIOB 110 paboTe

Oyenka: 2
Onucanue xapaxmepucmuxu 8blnoanenus 3nanus: OLeHKa "HeyJ0OBIETBOPUTEIBHO" BHICTABIISACTCA
ecym 1aboparopHasi paboTa He BHITIOJTHEHA WU HE 3alUIICHA.

KM-3. JlabopaTtopnasi padota '""MaHoMeTpbI U NIpeodpa3oBaTeu JaBjaeHus"

®opmbl peanusanun: J[onyck k 1abopaTopHoii paboTe

Tun koHTpoIbLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHHusi KOHTPOJIbHOrO MeponpusaTHusa: [lepen BbionHEHHEM J1aboOpaTOPHOU
paboThl cryseHT mo "MeTtoaudyeckuM Martepuanam'" JOJDKEH MOATOTOBUTH MPOTOKOI W YCTHO
OTBETUTHb Ha BONPOCH! NpuBeAcHHbIE B "JlaDopaTopHOM IHpakTHKyMme' IO MOPSAJIKY IPOBEICHUS
paboThl U METOANKE 00PaOOTKHU Pe3ynbTaToOB

Kparkoe cogep:kanue 3aiaHus:

O3HaKOMUTBCS CO CXEMOH YCTaHOBKH, pa3MeIlleHUEM MPUOOPOB Ha Ta00paTOPHOM CTEHJIE,
00s13aTenbHOM (hopMOi TPOTOKOTIOB. O3HAKOMHUTHCS C PUHIUTIIAMU JACHCTBUS U
xapakrepuctukamu CU, npeacraBneHHbIMH B 1a00paTOpHOI paboTe, MPOBECTH HEOOXOIUMBbIE
HN3MCPCHUSA, UCCIICA0BATH BIUAHUC PA3JINIHBIX @aKTOpOB Ha TOYHOCTH 3TUX I/I3M€p€HI/II7L

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: TEOPETHYECKHE OCHOBBI 1.Ilpunnmn neicTBUs )KUIKOCTHBIX MAHOMETPOB

METPOJIOTHH, OCHOBBI OOECTICUeHUs 2.Ilpuniun aerictBus AeOpMaAIIMOHHBIX MAHOMETPOB

€IMHCTBA U3MEPEHUI 3.IlpuHnun nelcTBUSI MAHOMETPOB C
TEH30IPEe0Opa30BaATEISIMU

YmeTs: A3MEPSTH OCHOBHBIE 1.Kak ocymiecTBiisieTcsi moBepka MaHOMETPOB

napaMeTpsl 00BEKTa C TMOMOIIBIO IPY30IOPIIHEBBIM MAHOMETPOM

THTIOBBIX U3MEPUTEITBHBIX

npubopoB

YMeTh:  OCyIIECTBISATH  BBIOOP 1.Kak ocymiecTBisieTcsi IpolyBKa MAaHOMETPOB U

METOJIOB U CPEICTB UBMEPEHUN IS TuhMaHOMETPOB

KOHTPOJIA COCTOSIHHS

TEMJIOTEXHUUYECKOTO

000pyTOBaHUS

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 85




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIIOJIHEHO B ITOJTHOM 00BbEME HMIIH BBITIOJHEHO MMPEMMYIICCTBEHHO BEPHO, BCC HCO6XOI[I/IMI)IG
napaMeTpbl U MOTPCIIHOCTH PACCUUTAHBI, CACIaHbl BHIBO/bI

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinerus 3nanus: OeHKa "Xopomo" BEICTaBIsAETCs eciiu paboTa
MOJIHOCTBIO BBIMOJIHEHA,HO HE B MOJHOM 00BEME BBITIOJIHEHBI PACUEThI, HE IPUBEICHBI BHIBOJIBI.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
eciu paboTa MPEUMyYIIECTBEHHO BHITIOJTHEHA, HO 0()OpMIICHA HEOPEIKHO , IPUBEICHBI HE BCE
pacyeTsl U HET BBIBOJIOB 110 paboTe

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
ecym 1aboparopHasi paboTa He BHITIOJTHEHA WU HE 3alUIICHA.

KM-4. Jlaboparopnas padora "Tensiocuerunku"

®opmbl peanusanun: J[onyck k 1abopaTopHoii paboTe

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B bPC: 20

IIpouenypa mpoBeaeHHusi KOHTPOJIbHOrO MeponpusaTHusa: [lepen BbionHEHHEM J1aboOpaTOPHOU
paboThl cryseHT mo "MeTtoaudyeckuM Martepuanam'" JOJDKEH MOATOTOBUTH MPOTOKOI W YCTHO
OTBETUTHb Ha BOMNPOCH! NpuBeAcHHbIE B "JlaboparopHOM IpakTUKyme" IO MOPSJIKY MPOBEICHUS
paboThl U METOANKE 00PaOOTKHU Pe3ynbTaToOB

Kparkoe cogep:kanue 3aiaHus:

O3HaKOMUTBCS CO CXEMOH YCTaHOBKH, pa3MeIlleHUEM MPUOOPOB Ha Ta00paTOPHOM CTEHJIE,
00s13aTebHON (opMOi TPOTOKOTIOB. O3HAKOMUTHCS C PUHIIMITIAME TIEUCTBUS U
xapaktepuctukamu CU, mpeacraBieHHbIMH B Ta00OpaTOpHON paboTe, MPOBECTH HEOOXOAUMBIE
HN3MCPCHUSA, UCCIICA0BATH BIUAHUC PA3JINIHBIX @aKTOpOB Ha TOYHOCTH 3TUX I/I3M€p€HI/II7L

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

1.Kakue napameTpsl cpeibl U3MEPSIOTCS
TEIIOCYETYUKOM?

2.Yt0 Takoe coraacoBaHHbIE XapaKTEPUCTUKU
TEPMOMETPOB CONIPOTUBIICHUS B TEIIOCUETYUKAX ?

3HaTh:  TPUHIUIBI  JCUCTBUS,
YCTPOMUCTBO TUTIOBBIX
W3MEPUTEIIBHBIX  MPUOOPOB TSt
U3MEPEHUsI  DJIEKTPUYECKUX U
HE3JIEKTPUYECKUX BEJIMYHH

3HaTh: TCOPCTUYICCKHUC OCHOBBI 1.Kaxune C1 BXOJAT B COCTaB TEIJI0CYSTUYNKA?
MCTPOJIOTHU, OCHOBEI obecreyeHus

CANHCTBA I/IBMCpCHI/Iﬁ

YMers: U3MEPATH  OCHOBHBIE 1.YCTaHOBUTB M U3MEPUTH TEMIIEPATYPY MPSMOM BOJBI B
napamMeTpsl 00bEeKTa C MOMOILBIO TEIJIOCUETYUKE

TUIIOBBIX HM3MEpPUTENIbHBIX 2.PaccuuTaTh NOTPEMIHOCTD 10 KaHATy Pa3HOCTh
npubopoB TEMIEPATYP B TEINIOCUETUNKE

YMeTh:  OCyIIECTBISTH  BBIOOP 1.YcTaHOBUTH U U3MEPUTH TEMIIEPATYPy OOpaTHOM BOJIBI

METOJIOB M CPEJICTB U3MEPEHUN ISt
KOHTPOJIA COCTOSAHUA
TEIIOTEXHUYECKOTO
000pyTOBaHUS

B TCTIIIOCUYCTUYHUKE
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 85
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00beMe U 3aIIHIIEHO, UK BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO, BCE
HEOOXOUMBIC ITApaMETPhI U MOTPEITHOCTH PACCUNUTAHBI, ClICTIaHbI BHIBOIBI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinonenus snanus: OueHkKa "XopoIro" BEICTaBIIIECTCS eciid paboTa
MIOJTHOCTHIO BBITIOJTHEHA, HO HE B TIOJTHOM 00BEME BBITIOJTHEHBI PACUYEThl, HE IIPUBE/ICHBI BHIBOJIBI.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
ecii paboTa MPEUMYIIECTBEHHO BBITIOJIHEHA, HO 0()opMIIeHa HEOPEKHO , IPUBEIICHBI HE BCE
pacueTsl U HET BBIBOJIOB 110 paboTe

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
eciu jadoparopHas paboTa He BBINOIHEHA WM HE 3allUIICHA.

KM-5. JlabopaTopHnasi padora "pH-meTpb1"

®opmbl peasu3anun: Jlonyck k 1aboparopHoii padbore

Tun koHTpoALHOrO MeponpusTus: Jlaboparopnas pabora

Bec konTposbHoro meponpustusi B BPC: 20

IIpouenypa npoBeaeHUusi KOHTPOJIbHOrO MepomnpusTus: [lepen BbionHEHHEM JlabOpaTOPHOU
paboThI CTYIEHT IO METOIUYECKUM MaTepuaiaM JOJKEH MOATOTOBUTH IIPOTOKOJ U YCTHO OTBETHUTD
Ha BOIPOCH! MpuBeAeHHbIe B "JlabopaTopHOM MpakTHKyMe" MO MOPSAKY HMpOBEAEHUS paboThl U
METOIMKE 00pabOTKHU PEe3yabTaTOB

Kparkoe cogepxkanue 3agaHus:

O3HaKOMHTBCS CO CXEMOM YCTAHOBKH, pa3MeEIeHUEM IpUOOPOB Ha JaOOPaTOPHOM CTEHJE,
00s13aTesbHON (hopMOii TPOTOKOJIOB. O3HAKOMUTBCS C IPUHLIUIIAMH JIEHCTBUS U
xapakrepuctukamu CU, npeacraBieHHbIMU B 1a00paTOpHOI paboTe, MPOBECTH HEOOXOIUMBbIE
U3MEpPEHUs, UCCIIEI0BATh BIUSHUE PA3IMYHBIX (DAKTOPOB Ha TOYHOCTh ITHUX HM3MEPEHHH.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh:  TPUHIMIBI  JEHCTBUSA, 1.Yto xapakTepusyet 3HaueHue pH?

YCTPOMCTBO TUIIOBBIX 2.Kak 3aBucut 9/]C MeTanan4yeckoro 31eKTpoaa oOT
U3MEPUTENbHBIX MPUOOPOB st KOHIIEHTpAallui HOHOB B pacTBope?

W3MEPEHUsI  DJIEKTPUYECKUX U 3.4T1o Takoe BOJOPOAHBIN JIEKTPOA?
HEDJIEKTPUIECKUX BEITMYNH

YmeTs: A3MEPSTH OCHOBHBIE 1.Kak mogxiirogaeTcst aNeKTpogHas siueiika k pH-mMetpy
napaMeTpsl O0BEKTa C TMOMOIIBIO 2.Kak paccuntbeiBaeTcs norpenrHocts pH-merpa?
THUTTOBBIX M3MEPUTEITbHBIX

npubopoB

YMeTb:  OCYIIECTBISTH  BBIOOP 1.Kak moakirogaercs TepMonpeoopa3oBaTeib
METO/IOB U CPEACTB UBMEPEHUM ISt conpotusieHus k pH-merpy?

KOHTPOJIS COCTOSIHHS

TEIJIOTEXHUUYECKOTO

000pyTOBaHUS
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00beMe U 3aIIHIIEHO, UK BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO, BCE
HEOOXOUMBIC IMTApaMETPhI U IMOTPEITHOCTH PACCUNTAHBI, C/IEJIaHbl BHIBOIBI

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinonenus snanus: OueHkKa "XopoIro" BEICTaBIIIECTCS eciid paboTa
TIOJTHOCTHIO BBITIOJTHEHA,HO HE B TIOJTHOM 00BEME BBITIOIHEHBI PAaCUeThl, HE TIPUBEIACHBI BHIBOIBI.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
ecii paboTa MPEUMYIIECTBEHHO BBITIOJIHEHA, HO 0()opMIIeHa HEOPEKHO , IPUBEIICHBI HE BCE
pacueTsl U HET BBIBOJIOB 110 paboTe

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
eciu jadoparopHas paboTa He BBINOIHEHA WM HE 3allUIICHA.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Ousiera

«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
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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;
Bepwbpiii oTBeT: 2 - ManomeTp ¢ yHUGUIIUPOBAHHBIM BBIXOHBIM CUTHAIIOM;
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 MTPAKTHYSCKHUX PEIICHHH (3aa4a pereHa
MOJIHOCTHIO), HA JIOMOTHUTENILHBIE BOIIPOCHI U 33/IJaHUS JTaHBI BEPHBIC OTBETHI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6binoineHus 3nanus: TeopeTnaeckue OTBETHI Ha BOIIPOCHI OuiieTa
JIaHBI BEPHO , 3a/1a4a PEIIcHa He MOJHOCTHIO, Ha JIOTIOJTHUTEIIbHBIC BOTIPOCHI U 3aJ[aHUs JTaHbI 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

Ouenka: 2
Onucanue xapaxmepucmuxu 8vinoHeHus 3nanus: TeopeTHuecKkre OTBETHl Ha BOIIPOCHI OuieTa
JaHbI HE BEPHO , 33J1a4a PeIlleHa He MOJTHOCThIO WIIM HEe BEPHO, HA JIOTOJIHUTEIbHBIC BOIIPOCH U
3a/laHus JaHbl IPEUMYIIECTBEHHO HEIIPABUIbHBIE OTBETHI

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U ATTECTAMOHHOM COCTABJISIFOIIINX.
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