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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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 (PU3MUECKUX BEJIMYUH, ONPEICISIIONTUX padoTy
SHEPreTUYECKUX MAIIUH U YCTAHOBOK
N]1-2 BeimonHseT nuamMepeHus pu3nyecKux BeITUIrH, 00padaThIBaeT Pe3yIbTaThl U3MEPCHUM
Y OLICHUBAET MOTPEIIHOCTD
N/I-3 JlemoHCTpUpYyeT 3HAHUE TPUHIIUIIOB JICHUCTBUS CPEACTB U3MEPEHUS JICKTPUUECKUX U
HEIJICKTPUUYECKUX BEIUYUH

H BKJIFOYACT:

AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaiuu: Jlomyck k 1aboparopHoit padote

1. MeTopl 1 cpeacTBa aHaIu3a KUAKOCTEH. MeTo/ibl U Cpe/icTBa aHAJIM3a COCTaBa ra3oB
(JTaboparopnas pabota)

2. O0urme cBeeHUs 0 METOIaX U3MEPEeHHs TemIieparypsl. TepmonpeoOpasoBarenu
CONPOTHUBIICHUS DJIEMEHTHI TEOPUHU TEPMOIIap, TEPMOIIEKTPHUYECKUE TPeoOpa3oBaTeIn
(JTaboparopuas padoTta)

3. O6mme cBeneHus 00 U3MEPEHHUH JAaBJICHUS, PAa3HOCTH JaBlieHHUH, ypoBHs (JIabopaTopHas
pabora)

4. O6uue cBefieHus 00 U3MEpEeHUH pacxoja U TerioTsl (JlabopaTopHas padora)

®Popma peanuzamu: KommnerorepHoe 3aganue

1.

" Dnementsl Teopuu norpemHnoctei” (TectupoBanue)

2. "MeTtposorus, OCHOBHBIE MOHATUS U ornipeaenieHns. CriocoObl 0OecTieueH s €IMHCTBA
uzmepenuit " (TectupoBanue)

BPC nucuuminHbl

7 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEro KOHTPOJSA YCIHEBAeMOCTH IO

AUCUHUIINHE:

KM-1 "Mertposnorusi, OCHOBHbIE IOHATHS U orpeienenus. CriocoObl oOecriedeHns eIMHCTBa
u3mepenuit " (TectupoBanue)

KM-2 " Dnementsl Teopun norpemHocreid” (TectupoBanue)

KM-3 OO0mme cBefieHUst 0 METOax M3MEpEHHsI TeMIepaTypbl. TepMonpeoOdpazoBaTeid CONPOTUBIICHHS
DJeMeHTHl TeOpUU TepMoIIap, TepMOUIEKTpHUecKue npeodpasosarenu (JlaboparopHas pabota)

KM-4 Oo6mue cBeneHust 00 M3MEpEHUHN JaBIEHUs, PA3HOCTH JaBJICHHH, ypoBHs (JIabopaTtopHas
paborta)

KM-5 Oo6mue cBenenus 00 n3MepeHun pacxoja u TerioTsl (JlabopaTopHas padoTa)

KM-6 Meroabl u cpeicTBa aHANU3a XUAKOCTe. MeTo/bl U CpeicTBa aHaJIM3a COCTaBa I'a30B



(JTaboparopnas paboTa)

Bua npoMexkyTouHoi aTTecTanMu — 3a4eT C OI[EHKOM.

Beca KOHTpOIBHBIX MeponpusTHii, %o

Nunexc

Pasznen nucuuInIinHb
JCJI TUCLL KM:

KM-
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KM-
2

KM-
3

KM-
4

KM-
5

KM-

Cpox KM:

4

6

8

10

14

16

MertpoJiorusi, OCHOBHbIE TIOHSITHS U ONPEICICHHUS.
Cnioco0ObI 0OecTieueHHs €IMHCTBA M3MEPEHUI

MertpoJiorusi, OCHOBHbIE TIOHSITHS U ONPEICICHHUS.
Cnioco0ObI 0OecTieueHHs €IMHCTBA U3MEPEHUI

DJIEeMEHTHI TEOPUH MOTPEIIHOCTEH

DNEMEHTBI TEOPUH NTOTPEIIHOCTEN

OO61ue cBeieHUs 0 METOJaX U3MEPEHUS
temriepaTypsl. TepmonpeoOpa3oBarenu
COIIPOTHUBIICHUS. DIIEMEHTHI TEOPHH TEPMOTIap,
TEPMORJICKTPUYECKHE TPe00pa3oBaTeH

OO61ue cBeieHHs 0 METOJaX U3MEPEHUS
temriepaTypsl. TepmonpeoOpa3oBarenu
COIIPOTHUBIICHUS. DIIEMEHTHI TEOPHH TEPMOTIAp,
TEPMORJICKTPUYECKHE TPeo0pa3oBaTeIH

OO6urme cBeneHus 00 U3MEPEHUH AABICHUS , PA3HOCTH
JIABJICHUI, U3MEPEHUE YPOBHS

OO6urue cBefeHus 00 U3MEPEHUH AABICHUS , PA3HOCTH
JIABJICHUI, U3MEPEHUE YPOBHS

OO61ue cBeeHNs 00 U3MEPEHUH PACX0/1a U TETJIOTHI

OO6u1me cBeeHus: 00 U3MEPEHUH pacXxo/ia U TEeTJIOThI

Mertoabl ¥ CpeACTBa aHAIN3A KUJIKOCTEN. MeTobl U
CpEACTBA AHAJIN3A COCTABA I'a30B

Mertoabl ¥ CpeACTBA aHAIN3A KUJIKOCTEN. MeTobl U
CpEICTBA AHAJIN3A COCTABA I'a30B

Bec KM:

16

16

16

16

16

20




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 pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
OIIK-6 NJI-20mk-6 Breimonusier | 3HaTh: KM-1 "Metpoiiorus, OCHOBHEIC IMOHSATHUS U onpeiesieHns. CriocoOsl
HU3MEPCHHS (bU3UYECKUX | METOJMKH 00pabOTKH obecrieuenus equacTBa u3mepenuit "' (TectupoBanue)
BEJIMYHH, oOpabaTeIBacT | pe3yJIbTATOB H3MEPECHHU, KM-2 " Dnementsl Teopun norpemuocreit” (TectupoBanue)
pe3ynbTaThl U3MEpeHuM WU | pacuer norpemHocteit CU,

OLCHUBACT NOI'PCIIHOCTD

CTIOCOOBI UX YCTPAaHEHHS
OCHOBHBIE ITOHSTHUS
METPOJIOTHH, CUCTEMHBIE
HECHCTEMHbIE €JMHULIBI
M3MEpeHUs PU3NIECKUX
BEJIMYMH; BUJbI U1 METO/IbI
U3MEPEHUIN
TETIOTEXHUYECKUX
BEJIMYHH;

YMers:

YMETh BBIOUPATh METOIBI
U3MEPEHUH, OnpeaesomuX
paboTy PHEPreTUYECKUX
MallliH ¥ YCTaHOBOK U
OTIpeNIeNATh
METPOJIOTHYECKUE
XapaKTePUCTHKH CPEJICTB
n3mepenus (CH) B
3aJJaHHBIX eIUHUIAX
OLIEHUBATh MOTPELTHOCTb
W3MEPEHUN U ONPEAEIIATH




rapaMeTpsl, BIUSAIOIIKE HA
UX TOYHOCTh

OIIK-6

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

3HaTh:

MIPUHIIMIIBI IEUCTBUS U
YCTPOMCTBO THUIIOBBIX
puOOPOB I UBMEPEHUS
AIEKTPUUECKUX U
HEDJIEKTPUYECKUX BEITUUHH
YMeTs:

U3MEpSATH OCHOBHBIE
rnapameTpbl
TEXHOJOTHYECKOro 00BhEeKTa
C TIOMOIIBIO U3MEPUTEITHHBIX
puOOpPOB
00IIEITPOMBIIIICHHOTO
HA3HAYCHUS

KM-3 OO6miue cBeieHUs: 0 METOIaX U3MEPEHUS TEMIIEPATYPHI.
TepmonpeoOpazoBaTesid CONMPOTUBIICHUS DIEMEHTHI TEOPUH TEpPMOIIap,
TEepMORJIeKTpruYecKkue nmpeobdpazosarenu (JlaboparopHas padora)

KM-4 O6mue cBeaeHust 00 M3MEPEHUH 1aBJICHUSI, PA3HOCTH JaBJICHUH,
ypoBHs (JIabopatopras paboTa)

KM-5 O6mue cBeaeHust 006 M3MEpPEHUH pacxoa U TerioThl (JlaboparopHas
pabora)

KM-6 Metoasl u cpelicTBa aHaau3a >XUAKoCTe. MeToibl U cpeacTBa
aHanmu3a coctana ra3oB (JIaboparopHas padota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. "MeTtpoJiorusi, OCHOBHbIE IIOHATHS U onpeaeeHnss. Crnocodbl odecnevyeHust
eIMHCTBA U3MepeHuii "

®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
1 B TeueHue 60 MMHYT OTBE4YaeT Ha BOIPOCHI.

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
BBI6epI/ITe OJIMH HUJIKM HECKOJIBKO IMPpaBUJIbHBIX OTBETOB Ha Ka)KI[bIﬁ BOIIPOC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YyIbTaThl 06yquH;1 Bonpocm/sanaHI/m AJI1 IIPOBEPKU
IO JUCHMITJIMHE

3HaTh: OCHOBHBIE MOHSTHS METPOJIOTHH, 1.IIpaBoBBIE OCHOBBI 00OECTICUCHHSI €TMHCTBA

CHUCTEMHBIE M HECHCTEMHBIC CIMHUIIBI nsMepennii B Poccuiickoin @enepannun

U3MEpeHHS (PU3NYCCKUX BEIIMYUH; BUIBI U YCTaHOBJICHBI

METOJIbl HM3MEPEHUN TEMIOTEXHUYECKHUX -Koncrutyuuen Poccuniickoit denepanmu

BEJIMYMH,; -ITocranoBnenusmu [IpaButenscTBa Poccuiickoi
denepauun

-OenepanbHbIM 3akoHOM "O0 oOecnieueHH
€IMHCTBA U3MEpEeHUT"

2.Cpenn cioco6oB oOecriedeHus: eMHCTBA
U3MEPEHUH OTCYTCTBYET:

- XpaHEeHHeE U Tepeiaya M3MEPEeHUi OT STAIOHOB
pabouum cpencTBaM U3MEpPeHUN

- periIaMeHTanus METOIUK BBITIOTHEHUS
U3MEPEHUN

- IOCTOSTHHOE COBEPIIICHCTBOBAHNE METOINK
00pabOTKH JAHHBIX U3MEPEHUN

3.Ecnu nckoMoe 3HaueHue BEIMYUHBI HAXOIAT
HEMOCPEACTBEHHO U3 OIBITHBIX JaHHBIX B
CPaBHEHUH C €IMHULIEN U3MEPEHHUS, TO ITO:

- COBMECTHBIE U3MEPEHNUS

- KocBeHHble u3mepenus

- COBOKYIIHBIE H3MEPEHUS

- [IpsiMble n3mepenus

4.CpenctBo U3MEpeHUH, TpeaHa3HAYEHHOE IS
BbIpAOOTKH cUrHaia B opme, yaoOHOI s
nepeaadn u 00pabOTKU HA3BIBACTCS:
W3mepurenbHblii mpubdop

W3mepuTenbHbIi mpeoOpa3zoBaTelib
UyBCTBUTEIIBHBIN DJIEMEHT

YMeTp: yMeTb  BbIOMpaTh ~ METObI 1.00BsicHUTE, HA OCHOBAaHUU Y€ro He00X0IMMO




3annaHupoBaHHbIE pe3yabTaThl 00yueHHs | Bompockl/3aganust 11t mpoBepku
10 TUCLUILINHE

U3MEpEHU,  ompeleNsiomux  padoTy MOBEPATh CYETUUKHU BOJbI B KBAPTUPE?
HHEPreTUUECKUX MAalIMH U YCTAaHOBOK M 2.K xakoMy BUJly U3MEPEHUN OTHOCUTCS
ONpeneNsATh METPOJIOTUYECKHUE M3MEPEHHE Pacxo/1a Mo Nepenany Ha CyKarlleM
XapaKTEpUCTUKU  CPEICTB  HU3MEpPEHUs ycrpoiictBe? Hanumure ypaBHeHue u

(CH) B 3a1aHHBIX €AMHULIAX 00BSICHUTE, U3MEPEHUS KaKUX apaMeTpOB

SIBJISIFOTCS IPSAMBIMH, a KaKOM nTapaMeTp
(YHKIIMOHATIBHO 3aBUCHUT OT 3TUX U3MEpPEHUM.
3.K xakomy BUly U3BMEPEHUIN OTHOCHUTCS
W3MEPEHUE TEIUIOTHI B TEIJIOCUETYUKE?
Hanumwure ypaBHeHnE ¥ OOBSICHUTE, H3MEPECHUS
KaKHX [IapaMeTPOB SBJIAIOTCS MPSIMBIMH, a KAaKOU
napamerp QyHKIIMOHATHHO 3aBHCHUT OT ITHX
HU3MEpPEHMUIA.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: Kaxk Munumym 85% 3a1aHuii BbIIIOJIHEHBI
MIPaBUIIBHO.

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ot 70 1o 84% 3agaHuil BBIIOIHEHBI IPABUIIBHO.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus s3adanus 6 npoyenmax: 55
Onucanue xapakmepucmuxu evinoanenus 3nanus: Ot 55 10 69% 3a1aHuil BBIMOTHEHBI MPABUIIBHO.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapaxmepucmuku 8blnoaHeHus 3nanus: 1IpaBuIbHO BBITOIIHEHO MeHee 55% 3amaHuil.

KM-2. " DjieMeHTHI TEOPUHU MOTrPelHocTei "

®opmbl peanusanuu: KoMneorepHoe 3a1aHue

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 16

IIpouenypa mpoBeaeHMsi KOHTPOJBLHOI0 MEpPONPHATHA: TECT MPOBOAUTCS B KOMIIBIOTEPHOM
kiacce. Kaxaplil cTyIeHT ciiydailHbIM 00pa3oM MOJay4yaeT TecT U3 45 BONPOCOB MO YKa3aHHOU TeMe
U B TeueHue 60 MUHYT OTBEYAET HAa BOIPOCHI.

KpaTlcoe CoA€CpKaHME 3alaHUA:
BBI6epI/ITC OIWH WUJIN HECKOJILKO ITPABUJIBHBIX OTBETOB Ha KaXK I BOIIPOC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3ariaHupOBaHHbBIE Bompocsi/3aganus 1ist IpoBepKU
pe3ynbpTaThl  00y4YeHUs
10 TUCLUILINHE

3HaTh: METOUKHU 1.BoiGepuTe BepHOE yTBEpXKICHUE

00paboTKHU pe3yabTaTOB a) Kiacc TouHocTH omnpenenseTcs npeaenamu JI0MycKaeMbIX
WU3MEPEHU, pacuer OCHOBHBIX U JOTOJIHUTENIBHBIX OTPEMIHOCTEN

MOTPELIHOCTEN CH, b) Kiacc To4HOCTH SIBIISIeTCSl HEMOCPEACTBEHHBIM TIOKa3aTeIeM
Croco0bl MX YCTpaHEHHsI TOYHOCTH U3MEPEHUI




3anjgaHUupOBAHHBIE

pe3ynbTaThl  OOy4YeHUs

10 JUCLUTIUINHE

Bonpocei/3aganus 1iist mpoBepKu

c) Kiacc rouHocTr He AaéT BO3MOKHOCTH CYJIUTh O TOM, B KaKUX
npezaesiax HaXOUTCsl MOTPEIIHOCTh CPEACTB U3MEPEHUM OJJTHOTO
THTA
2.Ecnu kiace To9HOCTB TTpuOopa BeIpakeH hopmynoit: y= +(0,25+1
[°C]/ D*100%), xakas IOTPELIHOCT HOPMUpPYETCs?

e a) AbcontoTHasA NOrpeLHocTb

e 6) OTHOCMTeNbHaA NOrpPeLHOCTb

e ) lMNpuBeaeHHan NOrpeLHoCTb

3.I1pu 0AHOKPATHBIX U3MEPEHUSX MOTPEIIHOCTD OMPEIEIAETCS:
a) CnyualfHOM COCTaBIISIOIIEH

6) CucTteMaTHYECKON COCTABIISIFOIIEH

¢) Ciy4aifHO# ¥ cUCTeMaTH4eCKON COCTaBISIOUIIMU

4.ITpu HOpMUPOBAHUU CUCTEMATHUYECKasl COCTABJISIONIAS
MOTPEUTHOCTH CPEACTB UBMEPEHUM paccMaTpUBaeTCs Kak:

a) CTaH/JapTHas BEJIMYMHA HA MHOXKECTBE CPEJICTB U3MEPEHUI
JJAHHOT'O TUIIa

0) ciydaiiHas BeJIMYMHA HA MHOXECTBE CPE/ICTB U3MEPEHUI
JJAHHOT'O TUIIa

C) ciydaifHas BeJIMYMHA KOHKPETHOTO CPEJICTBA U3MEPEHUI

Ymerts: OLICHUBATh
MOIPEIUIHOCTh
U3MEpPEHUI 51

OINpeAeNATh IapaMeTphbl,

BIHUAOIIHNEC Ha
TOYHOCTbH

ux

1.0uennTe OTHOCUTENIBHYIO MOTPEIIHOCTh ABYX MPUOOPOB, HA
IIEPBOM yKa3aHO

, a Ha BTopoM 0,1/0,02 mpu 3TOM BepxHUi1 1rana3oH paseH 1 MB , a
n3MepeHHoe 3HaueHue papHo 0.2 MB ?

a) Y Broporo OoibIie

b) VY mepBoro 6osnbiie

c) Ux morpemrHocTu paBHbBI

2.0mnpenenuth adcomoTHYO B [°C| M OTHOCHTEIBHYIO
MOTPEIIHOCTh U3MEPEHUS TeMIEPaTyphl £,0C KOMIUIEKTOM,
COCTOSIIIIMM U3 TepMoIIpeoOpa3oBaTessi CONPOTHUBIECHUS




3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl  OOy4YeHUs
10 TUCIUIUINHE

rpanyupoBku SOI1, Hopmupyromiero npeodpazosarens UTIM
nuara3zoHoM -100~100 °C n mukpomnporieccoproro npuoopa PMT
KJj1acca TouHOCTH p= 0,25. Jlonyckaemasi IOrpeuIHOCTh TEPMOMETPA
conpotusnieauss 4 =0,35+0,005/t/ [°C], npuBeneHHas
norpemHocts UTIM p=+ 0,25%, npusenennas norpemnocts PMT
y==£(0,40+1 [°C]/ D*100%)

3.Ilpu usmepenun nepenaaa aasiacaus dP=12,5 [klla]
TU(MaHOMETPOM C auana3oHoM uzmepenus D=—1,00 + 15,00
[kITa] nonyuen pesynsrar usmepenus AP *= 12 56[«klla]
Onpenenutb aOCOMOTHYIO, OTHOCUTENBHYIO, IIPUBEIEHHYIO
MOTPEIIHOCTH U MIPEJIe] OCHOBHOM J0MyCKaeMON MOTPeHoCTy A
np nudMaHOMETpA, €CITH ero KJIACC TOUHOCTH BBIPAKEH
MIPUBEJIECHHON NOrpemHocThIO ¥ =£0,5 [%]. /laTh 3akmtoueHue o
TOJTHOCTH TIpudopa.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: Kak MunumMym 85% 3a1aHuii BHIIIOJIHEHBI
MIPaBUIIBHO.

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinonnenus snanua: Ot 70 1o 84% 3agaHnii BHIIOIHEHBI TPABUIIBHO.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax: 55
Onucanue xapakmepucmuxu evinonenus 3nanus: Ot 55 10 69% 3a1aHuil BBIMOTHEHBI PABUIIBHO.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6bInoaHeHUs 3Hanus: 11paBUIbHO BBIIOIHEHO MeHee 55% 3a1aHui.

KM-3. O611ue cBeieHusi 0 METOIAX U3MEPEHUS TEMIEPATYPbI.
Tepmonpeodpa3zoBareu CONPOTHBICHUA JJIEMEHTHI TEOPUH TepMonap,
TepMOdJIeKTPUYeCKHUe Npeodpa3oBaTesin

®opmbl peanuzanuu: Jlonyck K 1abopatopHoii pabore

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpustusi B BPC: 16

IIpouenypa mnpoBeleHHs] KOHTPOJbHOIO MeponpusitTusa: J[[ns BeImogHEHUs 1abopaTOpPHOM
paboThl HEOOXOIUMO TMpe/IBapUTENIbHO HU3YYUTh TEMY M 33Jaydl BBINOJHEHHUS J1abopaTOpHON
pabotel. [Ilo JlaGopaTopHoMy mpakTUkymMy" mMmMOArOTOBUTH [IpOTOKOJBI 1Jisi  BBITIOJIHEHHS
nabopaTopHOil pabOTBI B COOTBETCTBUHM C 33JaHUSMHU, TaK K€ M3YYUTh BOIPOCH BapHUAHTOB
00paboTKK pe3ynabTaToB M3MepeHuil. Caath KOJUIOKBUYM IO paboOTe , BBHITIOJHUTH BCE 3aJaHUS U
3alIUTUTH PaboTYy.

KpaTKOE CoA€cpKaHME 3alaHUA:
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1. 1.U3yuuntb Temy “Oblime cBegeHMA O METOAAX U3MEPEHNA TemnepaTypbl. TepmonpeobpasosaTenm
COMPOTUBAEHMUSA DNEeMEHTbl TEOPUN TepMONap, TEPMO3IEKTPUYECKME NpeobpasoBaTenn”

2. O3HaKOMHTBHCS CO CXEMOW YCTaHOBKU U pa3MellleHneM IpuOopoB Ha 1ab0paTOpPHOM CTEH/IE,
00s13aTenbHOM (POPMOI TPOTOKOJIIOB.
3. BbInoaHUTH 33/1aHUsS B COOTBETCTBUU € JIabopaTOpHBIM MPaKTUKYMOM

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHUpOBaHHbBIC
pe3ynbTaThl  OOYYCHHS  TIO
JIVCIIATUTAHE

Bonpocsi/3aganus 1j1st IpoBEpKU

3HaTh: NPUHLUIBI IEHCTBUS U

YCTPOMCTBO THUIIOBBIX
npuOoOpoB Ui HU3MEpPEHUs
IIEKTPUIECKUX "

HEIJICKTPUYCCKUX BCIIMYNH

1.IlIxana, B KOTOpOI TeMnepaTrypa OTCUUTHIBAETCS OT
aOCOJIIOTHOTO HYJISI, a rpaayc paBeH 1/273.16 paccrosiHus OT
a0c. HyJIsl 10 TPOWHOM TOYKHU BOJIHI :

a) [lIkana [{eapcus

0) llIxana KensBuna

¢) llIkxana Peomropa

n) [lkana ®@apenreiita

2.4YT0 sABISETCS OCHOBHOM penepHOil TOUKOM
TEPMOJIMHAMHUYECKON MIKAJIBI TeMIeparyp?

a) Tpolinas Touka BOJbI

0) TpoitHas Touka BOJIOpOJa

B) TpoiiHas Touka Kuciopoaa

3.0rmethThTE TepmoripeoOpazoBaTesib COMPOTUBIICHUS C
HaunOoIbIIMM conpoTuBieHueM npu 0 C

a) 111

0) 10I1

c) 10011

4. TpexnpoBoiHas cxeMa NOAKIIOYEHUS] TEPMOMETPOB
COTIPOTHUBIICHUS TIPUMEHSETCS IS

a) JIuneapuzanuu CTaTHUECKON XapaKTEPUCTUKU

0) CHMKXEHUS BIUSHUS COTTPOTUBIICHUS COCTMHUTEIBHBIX
IIPOBOJIOB

¢) CHIKEHUS BIUSHUS HAMPSOKCHUSI TUTAHUS

5. Teopema 0 TpeTbeM IPOBOJIHUKE ITO3BOJISIET:

a) OTPECIIUTh CIIOCOOBI YCHIICHHS CUTHAJIA TEpMoTiap
0) ompeaenuTh METOIbl KOMIIEHCAIIMH TEMIIEPATYPhI
CBOOOJTHBIX KOHIIOB

B) OTNPEAETUTH CIIOCOOBI BKITFOUEHUS U3MEPUTEIBHOTO
pudopa B LIeNb TEPMOTIAPHI

6.B mukponporeccopaom npudope (PMT, Texnorpad)
BBEJICHUE MOIMPaBKU Ha TEMIIEpaTypy CBOOOIHOIO crias
OCYILIECTBIISETCS:

a) C IOMOIIBIO YCYITHTEIIS

0) C TOMOIIIBIO BBIYUCIUTEIHHOTO YCTPOUCTBA

¢) ¢ moMomIbIo 3aKk0HOB Kupxroda

YMeTh: U3MEpATh OCHOBHBIE
rapaMeTpbl TEXHOJIOTHYECKOTO

o0BeKTa c MOMOIIIbIO
A3MEPUTEITBHBIX pudOpoB
00IIETTPOMBIIIUIEHHOTO
HAa3HA4YCHUS

1. 4 Kakyro Temneparypy HMMeEET TEPMOMETpP CONPOTUBIICHHUS

TpagyupOBKU
50M,ecituR1 = 300m; R2 = 600M;Rm = 100 Om
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl  OOYYEeHHsS]  TO
JUCITUILINHE

E

2.0npenenuTh 3HaYeHHUE TeMIepaTypbl Tepmonapsl ['p. XA,
eci Tepmonapa passuaet Tepmo-2JIC E(t. to)=8,73 mB, a
Temneparypa cBo0OAHbIX KOoHIIOB paBHa 0 oC. Omnpenenutsb
abcomoTHyto norpemHocTs B 0C, eciu A =0,14+0,0002t
(MB).

3.Kakyto remneparypy umeer cBoooubIi koHer] TXK, eciau
MOKa3aHusl TOTEHIIMOMETpa cocTaBmim 8,45 MB, a
n3Mepsiemas temneparypa 16 oC.

4.0npenenuts IDJIC, ykazaHHbIE Ha CXeM€, U BBIXOTHOM
CUTHAJI HOPMHPYIOLIETOo Mpeodpa3oBaress, eClii Auana3oH
BxogHoro curaana Dex =—50,0 +~ 150,0 foC] , a Iebix = 420
MA

Hopsupyouwmit
npecodpasosarens

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu evinoninenus 3nanus: Kaxk Muanmym 85% 3aaHuii BHITIOJTHEHBI
MIPaBHIIBHO.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoanenus 3nanus: Ot 70 1o 84% 3a1aHuil BBIMOJHEHBI MPABUIIBHO.

Oyenka: 3 («yI0OBIETBOPUTEILHO)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinoanenus 3uanusa: Ot 55 10 69% 3anaHuii BBIMOIHEHB! TPABUIIBHO.
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: 1IpaBuIbHO BBINOIHEHO MeHee 55% 3anaHuil.

KM-4. O01mue cBegeHusi 00 U3MepeHNH TaBJIeHNUs1, PA3HOCTH 1aBJIeHUIl, YPOBHS

®opmbl peaqu3anun: J[onyck K 1abopaTopHoii paboTe

Tun koHTpobHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpOobHOrO0 Meponpustusi B BPC: 16

IIpouenypa mnpoBeaeHHUs] KOHTPOJIbHOTO MeponpusaTHs: Jlis BBINONHEHUS J1a0OPATOPHOM
paboThl HEOOXOIMMO TpPEIBAPUTEIBHO HU3YYUTh TEMY M 33Jaydl BBINOJHEHHS J1adOpaToOpHOU
pabotel. [lo JlaGopatopHoMy mpakTUKyMy" MOArOTOBUTH [IpOTOKOJBI 111 BBITIOJIHEHHS
nabopaTopHOil pabOTBI B COOTBETCTBMH C 33JaHUSMHU, TaK K€ HM3YYUTh BOIPOCHI BapHUAHTOB
00paboTKu pe3ynbTaToB M3MepeHuil. CoaTh KOJUIOKBUYM IO paboTe , BBIOJIHUTH BCE 3aaHUS U
3aIIUTUTH PaboTYy.

KpaTkoe conep:kanue 3a1aHusi:

1. 1.U3yunTb Temy “Obwme cBegeHMA 06 MU3MepeHUN AaBEHNA, PAa3HOCTU AaB/eHUI, ypoBHS”

2. O3HAaKOMHTBCS CO CXEMOH YCTAaHOBKHM M pa3MelleHrneM pruOopoB Ha TaOOpaTOPHOM CTEHJE,
¢ 00s13aTeIbHON OPMOI IPOTOKOJIOB.
3. BEIMOTHUTH 3a/1aHUsST B COOTBETCTBUU ¢ JIaOOpaTOPHBIM MPAKTHKYMOM

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arTaHMpoBaHHBIE PE3yNbTaThl | Bompocsl/3aganus 1uis npoBepKU
00y4eHUs 10 JUCIUIIHHE

3HaTh: TMPUHIUIBI JEHCTBUS U 1.Uto sBAsieTCSI 9yBCTBUTEIILHBIM 3JIEMCHTOM
YCTPONCTBO THUTIOBBIX MPHOOPOB IPy30IOPIIHEBOTO MAaHOMETpA!
JUTSE. U3MEPEHUS DJICKTPUICCKUX a) [Mopmens ¢ rpy3amu
Y HEDJIEKTPUUECKUX BEITMYUH 0) ['py3
c) Bentunp

2.ITox aGCONMOTHBIM JIaBICHUEM MTOHUMAIOT:

a) PaszHocTh aTmMocdepHOro u BaKyyMeTpUUYECKOTro
JTaBJICHUU

6) U3bpITouHOE NaBiIeHUE

B) Cymmy atMocdepHOro 1 u30bITOYHOTO JaBICHUN

3.YyBCTBUTENbHBIN 31€MEHT JU(PMaHOMETPA BHIMOIHIETCS
Ha OCHOBE:!

a) [Tnockux npyxux

6) MemOpaHHBIX KOPOOOK

B) CuiibhoHOB

4.1Ipubopsl 11 U3MEpEeHUs nepenaaa JaBieHUs
Ha3bIBAIOTCH:

a) ManomeTpsl nepemnaja

6) AuddepeHunanbupie MAHOMETPHI

¢) Tsaro-nanopomepsl

5.1. Ha yem ocHOBaH METOJ] U3MEPEHHS YPOBHS B
ypOBHEMEpPAX C BU3YyaJIbHBIM OTCUETOM?

a) Ha 3akoHe cooO0Imaronmxcs cocy0B

6) Ha npeoOpa3oBanuu ypoBHs B YHU(DUIIMPOBAHHBIN
BEIXOOHOU curHai 4-20 MA

¢) Ha npeobpazoBanuu pa3HocTeil ypoBHEH B pa3HOCTH
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3annaHUpOBaHHBIE PE3yJIbTaThI
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKU

HaNPSHKCHUH B U3MEPHUTEIBHOM MPpHOOpe

6.

B cTpyKTYpHOIi cxeme u3MepeHus: ypoBHS 1O
aTMOC(epHBIM JIaBJICHHEM Ha BX0J Au(MaHOMETpa
MOJIACTCSI CUTHAIL:

a) [lepenan naBnenus;

0) M30pITOUHOE NaBJICHUE;

¢) AOCONIOTHOE JaBJICHUE;

1) Bakyymerpudeckoe naBieHue

‘VpaBHHATEBHEII
cocva,

P1 + H
": Tudh I'p I Bropuramsii

? -
< TIprbo]
P2 MA prbop

klla

YMeTb: U3MEpATh OCHOBHBIE
apaMeTpbl TEXHOJOTUYECKOIO

o0BeKTa c IIOMOLIBIO
M3MEPUTEIBHBIX pudbopoB
00LIEIPOMBIIIIEHHOTO
Ha3HAYECHHUS

1.Kaxoii mpu6op Bsl Oynere ucnonb3oBaTh i U3MEPEHUS
nasnenus 30klla

a) Taromep

6) Hamopomep

B) bapometp

2.BaM HY»XHO U3MEPUTH JTaBICHUE CPEIIBI,
XapaKTePU3YIOIIEECs PE3KUMH ITYJIbCAIHSIMH.
HomunansHoe 3nauenue 4 Mlla. Kakoii npenen usmepenust
noJkeH obiTh y CU:

a) 4 Mlla

6) 6 Mlla

c) 10 MIla

3.BaM HY>XHO U3MEPUTH Pa3HOCTH JABICHUN XKUAKOWU CPEJIb
B TpyOONpOBOE U MPH 3TO

T(GMaHOMETp MPUXOIUTCS Pa3MEIaTh HIKE
TpybonpoBoa. Yto 6yaeT He06X01uMO

YCTaHOBHTH Ha UMITYJIbCHBIX JIMHUSX:

a) KonnencaroorBogunku

0) OTCTONHUKHN

B) Bo3nyxoc6opHuku

4.BaM HY)XHO U3MEPUTH TEepeTaj] JaBICHUS raza B
TpyOONpOBOJIE U MPU 3TOM

T(MaHOMETp MPUXOIUTCS Pa3MeNaTh HIKE
TpybonpoBoa. Yto 6yaet He0OX01uMO

YCTaHOBHTH Ha UMITYJICHBIX JIMHUSX:

a) KonnencaroorBogunku

0) OTCTONHUKHN

c¢) Bozgyxocbopuuku

5.0npeaenuTs ¢ Kakou MpeaeabHON MOTPEITHOCTHIO
u3zMepsiercst yposeHb H=0,8M rugpocratuueckum
YpOBHEMEPOM ¢ npenesnamu uzmepenui 0—1,0 M, ecinu
MIpUBEAECHHAs OrpemHocTh y=+0,5%:

a) = 0,005m;

0) +0,004m;

c) £0,01m

6.JlaBneHue, MOCTyNaroIee B IIIOCOBYIO KaMepy
nudMaHOMETpa PU U3MEPEHUH YPOBHS B OapabaHe KoTia:
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3amnaHupoBaHHbIe pe3ysbTaThl | Bompockl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

a) P=P6 +(h+h0)pB g;
0) P=P6 +(h-H)p"g+Hp'g+hOpg;
c) P=P6 + hp"g

Figure 1 YpoBeHb B 6apabaHe KoTna

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: Kak Munumym 85% 3a1aHuii BbIIIOJIHEHBI
MIPaBUIIBHO.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinonnenus snanua: Ot 70 1o 84% 3agaHnii BEIOIHEHBI TPABUIIBHO.

Oyenka: 3 (KyIOBJIETBOPUTEIHLHOY)
Huoichuti nopoe evinonnenus 3adanus 6 npoyenmax: 55
Onucanue xapakmepucmuxu evinoanerus 3nanus: Ot 55 10 69% 3a1aHuil BBIMOTHEHBI PABUIIBHO.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapaxmepucmuku 8bInoaHeHUs 3HanusA: 11paBUIbHO BBIIOIHEHO MeHee 55% 3a1aHui.

KM-5. O6uue cBeeHusi 00 M3MepeHUN Pacxoaa v TenJaoThl

®opmbl peanusanuu: Jlonyck K 1aboparopHoii pabore

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 16

IIpouenypa mnpoBeleHHs] KOHTPOJbHOI0 MeponpusTusi: /[ BeImOgHEHUs 1abOpaTOPHOM
paboThl HEOOXOIUMMO TMpEe/BAPUTENIbHO HU3YYUTh TEMY M 33Ja4ydl BBINOJHEHHUS J1abopaToOpHOU
pabotel. [lo JlaGopaTopHoMy mpakTukyMy" mOArOTOBUTH [IpOTOKOJBI 17  BBITIOJIHEHHS
1abopaTopHOil pabOTBI B COOTBETCTBUHM C 33JaHUSIMH, TaK >K€ M3yYUTh BOINPOCH BapHUaHTOB
00paboTKK pe3ynabTaToB M3MepeHuil. Caath KOJUIOKBUYM IO paboOTe , BBHITIOJHUTH BCE 3aJaHUS U
3aLIUTUTH PaboTYy.

KpaTlcoe CoA€cpKaHME 3alaHUA:

15




1. 1.U3yumtb Temy “Obwme cBegeHMa 06 M3mepeHUn pacxoga v Tennotbl”

2. O3HaKOMHTBCS CO CXEMOI YCTAHOBKH M C pa3MelieHHeM IpUOOpOB Ha JIabOpaTOPHOM
CTEHJIE, 03HAKOMUTHCS € 0053aTeNIbHON (HOPMOIA IPOTOKOJIOB.
3. BBINOJHUTB 3a/1aHUsT B COOTBETCTBUH C JIaOOpaTOpHBIM MPAKTUKYMOM

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHupOBaHHbBIC
pe3ynbTaThl OOydYeHUsS 10
JIVCIIATUTAHE

Bonpocsi/3aganus 11t IpoBepKU

3HATh: TPHUHIUIBI JEHCTBUS
U YCTPOWCTBO  THIIOBBIX
npuOOpOB  JJIsi  U3MEpPEHUs
ANEKTPUUECKUX "
HEDJICKTPUICCKUX BEITMYNH

1.IIpubopsl, KOTOPBIE U3MEPSIIOT KOJIMYECTBO BELIECTBA
MIPOTEKaloIee Yepe3 CeUeHue

TpyOOIIPOBOJa B €AUHUILY BPEMEHH Ha3bIBAIOTCS:

a) Pacxomomepamu

0) CueTunkamu

B) [IpeoOpazoBaTensiMu KOITU4ECTBA

2.B0o3HUKHOBEHHUE TIepena/ia JaBJICHUN Ha HETIOABUKHOM
CYXKaIoIIeM YCTPOICTBE B TPyOOIIPOBO/IE MPH IBUKEHUU Uepe3
HETO MOTOKA )KUIKOCTH HJIN ra3a — 3TO MPUHIIUI JICHCTBHS
Kakoro pacxoaomepa?

a) Pacxonomep nocTosiHHOTO nepernaja 1aBiacHus

0) DJEeKTPOMarHUTHBIN pacxogoMep

c¢) Pacxonomep nepeMeHHOro nepenajaa JaBieHUs

3.Ha yem oCHOBaH MPUHLMII JEHCTBUS 3JEKTPOMArHUTHBIX
pacxo1oMepoB ?

a) Ha 3akone @apanes

0) Ha 3akone Ammepa

c¢) Ha 3axone Kynona

4.1Ipubop Ui KOMIUIEKT IPUOOPOB, IpeIHA3HAYEHHBIN 15
OIpeAeIeHUs

KOJIMYECTBA TEIUIOTHl M U3MEPEHHUSI MAacChl U TapaMeTPOB
TEIIOHOCUTENS

a) TermmocueTunk

6) TeroBbIUUCTUTEND

c) Y3en yuera

5.YcrpoiicTBO, oOeceunBaroliee pacyeT KOJIN4ecTBa TEeII0ThI
Ha OCHOBE

BXOJIHOM MH(OpMaIK 0 Macce, TeMIIepaType U JaBlIeHUH
TEIIOHOCUTES

a) Termocuetunk

0) TenaoBBIYNCIUTEND
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOydYeHUsS IO
JUCITUILINHE

Bonpocei/3aganus 11t mpoBepKu

¢) Y3en yuera

YMeTb: U3MEpSATh OCHOBHBIE
napameTpsl

TEXHOJIOTUYECKOr0 00BEKTa
C TIOMOIIIbIO U3MEPUTEIBHBIX

1.Kak u3mMeHHTCS 3HaU€HUE MacCOBOTO pacxoia BOJbI, €CIIU
nepenaf nasienust Ha CY yBenmuuics ¢ 4 klla go 16 klla
a) yBenuuuTcs B 4 pasza

0) ymeHsbIuTCs B 4 pasza

puoOpPOB
0OILIETPOMBILIIIIEHHOTO
Ha3HAYCHUS

C) yBEJIMYUTCS B 2 pasza

1) HE U3MEHUTCS

2.Kak u3MeHuTcs 3HadeHne o0bEMHOT0 pacxoaa G, eciau
IJIOTHOCTH ra3a ysenuuures B 1.21 paz?

a) yBenuuutcs B 1,21 pa3

6) ymensiutcs B 1,21 pa3

¢) ymenbiures B 1,1 pas

3.Paccuurtarh npesen 10mycKkaeMoi OTHOCUTEIbHOM
MOTPEIIHOCTH B % sl TEIJIOCYETUHKA Kilacca A, pa3HOCTb
temriepatp paBHa 3°C, neicTByloIee 3HAaUCHUE PA3HOCTH
Temneparyp B 1.5 pasa npeBslliaeT 3HaY€HHUE PAa3HOCTH
TEeMIIepaTyp IO MaclopTy,a U3MEPEHHOE 3HAYCHHUE pacxoaa
TEIUIOHOCUTENIS B 5 pa3 MEHbILIE BEPXHEro Mpe/iena n3MepeHuit

pacxoja.
a) 3,2%
06) 6,9%
c) 10,4%
At . G
5O =+| 4+4 == 40052
At G

4.63.Kakoe KOJTMYECTBO TEIJIOTHl HEOOXOAUMO, UTOOBI HarpeTh
1kr Bogst Ha 1 0C

a) 4,1868 Jx

0) 41,868 JIx

c) 418,68 JIx

n) 4186,8 JIx

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu evinoanenus snanus: Kak MuHUMyM 85% 3aaHuil BBIITOJIHEHBI
MIPaBHJIBHO.

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinonenus snanus: Ot 70 1o 84% 3agaHuii BRIOTHEHBI TPABUIIBHO.

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 55
Onucanue xapakmepucmuxu evinoaneruss 3nanus: Ot 55 10 69% 3a1aHuil BBIMOTHEHBI PABUIIBHO.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu 8binoaneHus: sHanus: 1paBUIbHO BBIOIHEHO MeHee 55% 3a1aHuii.
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KM-6. MeToabl 4 cpeAcTBa aHAJM3a KUAKOCTeil. MeToabl M cpeacTBa aHAJIN3a
COCTAaBa ra3oB

®opmbl peasu3anun: Jlomyck k 1abopatopHoii padbore

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBedeHHs] KOHTPOJIbHOTO MeponmpusaTus: JlJis BBINOJIHEHUS J1A00PATOPHOM
paboThl HEOOXOAMMO TMPEABAPUTENBHO H3YYUTh TEMY M 3aJaud BBIINOJHEHHUS JIabopaTOpHOU
pabotel. Ilo JlaGopaTopHOMY TpPaKTHKyMy"' MOATOTOBUTH I[IPOTOKOIBI JJisi  BBIMOJTHECHUS
nabopaTopHOil paboThl B COOTBETCTBUU C 33JaHUAMU, TaK K€ H3YYUTh BOIPOCHl BapHAHTOB
00paboTKu pe3ynbTaToB M3MepeHuil. CoaTh KOJUIOKBUYM TIO0 pa0oOTe , BBIIOJHUTH BCE 3aaHUS U
3alIUTUTH PaboTy.

KpaTlcoe CodcpKaHUuE 3alaHUA:

1. 1.U3yuutb Temy “MeToabl 1 CpeacTBa aHaAu3a Kugkocreit. Metoabl n cpeacTsa aHan3a cocTaBa
rasos"

2. O3HAaKOMHTBCS CO CXEMON YCTAHOBKU U pa3MelleHueM MpruOopoB Ha TAOOpaTOPHOM CTEHJE,
¢ 00s13aTeIbHOM OPMOI IPOTOKOJIOB.
3. BBIMOTHUTH 3a/1aHUsST B COOTBETCTBUU ¢ JIaOOpaTOPHBIM MPAKTHKYMOM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE Bomnpockl/3aganust st mpoBEpKU
pe3yibTaTel  O0y4eHus 10
JVICIIATUTAHE
3HaTh: MPUHLIUIBI JEHCTBHS 1.K npu6opam, npegHazHaYeHHBIM /UIS1 H3MepPeHHs
U YCTPOWCTBO  THIIOBBIX 3J1eKTPONPOBOAHOCTH OTHOCATCS:
npubOpoB Ui  M3MEpEHHs 1) KOHIYKTOMETPBI, COJIEMEPBI, TEPMOPEZUCTOPHI
AIIEKTPHUYECKIX " 2) KOHIIEHTPAaTOMEPHI, KOHAYKTOMETPEI, COJIEMEPHI
HEBJIEKTPUYECKUX BEJTMUUH 3) conemMepbl, KOHIIEHTPATOMEPHI, TEPMOPE3UCTOPHI
2. DJIEKTPONPOBOIHOCTH U3MeEPsIeTCsl B:

1) cm—1

2) Br/m2

3) MmxCm

4) kOm

3.Ypasuenue HepHcra 1uist onpenenenns pH pactBopos:

1) E=E0+RT(Ina)/(nF)

2) E=E0+RT(Ina)*(nF)

3) E=EO0+RT(IgA)/(nF/S)

4.Yro takoe 6ydepHsbIii pacTBOp?

1) pacTBOpBI C OMNpeieI€HHON YCTOMUNBOIN KOHIIEHTpaIel
BOZOPOJHBIX HIOHOB

2) pactBOpbI yeii pH Bceria HeM3MeHHBIH

3) Tak Ha3bIBAIOT BOJY OUYMILEHHYIO OT IIpUMecei

4) obeccosieHHas BoJa

5.«CoNHON MOCTHK» B CX€ME C BBIHOCHBIM BCIIOMOTaTeIbHbBIM
3JIEKTPOJIOM 00ECTIeUNBAET:

1) 3aMbIKaHUE SJIEKTPUUECKON ETH.

2) nonHoe OoTcyTcTBHE BhITeKaHus pactBopa KCI

3) AOCTYN KHCIOpO/ia B aHAIU3UPYEMBIH pacTBOD.
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOydYeHUsS IO
JUCITUILINHE

Bonpocei/3aganus 11t npoBepKH

_—
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—
—
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6.Yto Takoe moBepouHas razonas cmech (I[1I'C) ?

1) Ta3oBas cMech B OAJUIOHE , UMEIOIIAs TACTIOPTHBIC
JlaHHbIE (CBUJIETEIBCTBO) O KOHLIEHTPALMHU Ira3a.

2) T'a3oBas cMech B OaJIOHE , COCTAB M KOHIICHTPALIUIO
KOTOPOH HEOOXOJMMO MPOBEPUTb.

3) T'a3oBas cMmech , UCTIONIB3yeMast ISl IIPOBEPKH
ra30aHajnu3aTopoB Ha F€PMETUYHOCTb.

7.1IpuHIMN 1EWCTBUS KaKOro ra30aHajan3aropa OCHOBAH Ha
M3MEHEHUH 00beMa ra30BOM CMECH B pe3ylibTaTe
n30MpaTenbHOro MOTJOMEHUS (KaTaTUTUYECKOTO OKUCIICHUS
,CKUTAHU) OTIPENIeNIEMOro KOMIOHEHTa ?

1) OOBbeMHBbIC XUMHYECKUE Ta30aHAT3ATOPBI

2) MarHuTHbIE ra30aHaIN3aTOPhI

3) TemnoBbIe ra30aHANIN3ATOPHI

8.J11s1 yero B mpeacTaBIeHHOM cxeme i npubopa MH
aHAJIM3UPYEMBbIH a3 BTSTMBAETCS B MarHUTHOE I10JIE C
pesucropom R1

1) ans majabHEHIIEero CO3IaHus MOTOKA MATHUTHOM KOHBEKITUH
q

2) JUIsl HETTOCPEACTBEHHOI'O aHAJIM3a ra3a MpH MOMOIIU
pesucropa R1
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOydYeHUsS IO
JUCITUILINHE

Bonpocei/3aganus 11t npoBepKH

4 i) 2 3 4
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Puec. 165, Cuema 4YBCTBHTCILMOTO JJEMEMTA
KHeaopoaoMeps (@) 0 npeodpatonare s ¢ BHCWw-
Hell MArHHTHOH KOHBEKUMHEHd (6):

3) A NpOBEPKHU Ha B3PHIBAEMOCTD

YMCTI)I I/I3Mep$ITI> OCHOBHBIC
napameTpbl
TEXHOJIOTHYECKOTO 00BEKTa
C TIOMOIIIBI0 U3MEPUTEIIBLHBIX
puOopoB
00IIETTPOMBIIIIIICHHOTO
HAa3HAYCHUS

1.Ucnonb3yercs npubdop KAII-037. OnpenenuTs 4ucieHHOE
3HAYEHUE IEKTPOIPOBOAHOCTH , €CIIH U3BECTHO, UTO
JTMATa30H U3MEHEHUs AIEKTPONPoBOAHOCTH OT 50 MKCwM 10
150 MkCM, COOTBETCTBEHHO (BEpXHHI U HUKHUIM MTpeIesbl
nuanazona uamepenus KAIL-037), pasubl 0 u 12 MA
COOTBETCTBEHHO (BEpXHUI M HUKHUI MPEAEIbl BBIXOJHOTO
TOKOBOT'O CUTHAJIa). — pacu€THOE 3HAUEHUE TOKA.
2.PaccuuTaTh CONPOTUBIICHHUE IEKTPOJAHOTO IPeodpazoBaTes
KOHJIYKTOMETpa, eciu ero noctostaHas A=0,2049 cm-1 ,
u3MepsieBas AIEKTPOIPOBOIHOCTh % =2 MKCM/cM
3.HamucaTh ypaBHeHHE paBHOBECHS MOCTA JIJISl ONIPEIETICHUS
ANEKTPONPOBOAHOCTH. Cxema MocTa

Ll g
b ———

] [

Ry R B ([ To—=

c -0 ~ O d g

R C

R, .
{ y
R3

4.PaccuuTaTh 3HaYE€HUE NOTPEITHOCTH U3MEPUTEIIBHOTO
KOMILJIEKTa KITP=%(0,02pH.+0,02-DpH/100).

Juanazon n3mepenus 2-12 pH, koTopoMy COOTBETCTBYET
JMana3oH BEIXOJHOTro Toka 0-5 MA.

O1neHKa NOrpenHOCTH TEMIIEPATYPHO KOMIIEHC AU
pou3BOAUTCSA B Touke pH =8

5.Yemy Oynet paBeH noTeHnuain E Ha TOBEpXHOCTH 3IIEKTPO/IA,
ecnu akTuBHas KoHIeHTpanus pasHa 0,001. HopmanbsHbIi
notenuman 0,2 B, 3apsn nonos pasex +1. T=300K

Uucno dapanes pasao 96500 Kii/momns
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: Kak MuaumMyM 85% 3a1aHuii BBIIIOJIHEHBI
MIPaBWIBHO.

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu gvinonnenus 3nanus: Ot 70 1o 84% 3agaHuil BBIIOIHEHBI IPABUIIBHO.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinoninenus 3nanus: Ot 70 1o 84% 3a1aHuil BBINOIHEHBI PABUIIBHO.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku eblnoaneHus sHanus: 1lpaBuibHO BBIIOJHEHO MeHee 55% 3a1aHuil.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM 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 =0,5mMMm . O6beM TeTparapa 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,
rpagydpOBOYHBIMU XapakTepUCTUKaMU. 110 OKOHYaHMM MOJArOTOBKHU IMpernojiaBaTeslb OeceqyeT 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/Mnankarop: NJ-2ornk-6 BeimonHser namMepenns Gu3n4eckux BeIUUUH,
00pabaThIBaeT pe3yabTaThl U3MEPEHUN U OIICHUBAET MOTPEITHOCTh

Bomnpocel, 3axanus
1.

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

2. HenocpenctBeHHble, TuddepeHIaIbHble, KOMIEHCAMOHHBIE METO/IbI U3MEPEHUN

3. DJIeMeHTHI TEOPUH TIOTPEITHOCTH: a0COIOTHASI, OTHOCUTEINIbHAS, TPUBEICHHAS
norperHocTy. TUIbl mIKaja MpUOOPOB U JHAra3oHbI.

4. Bujapl HOrpelIHOCTeN: CUCTEMaTUYECKUE, cilydaiiHble, mpoMaxu. CriocoObl CHUKEHUS
IIOTPELITHOCTEM.
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5. MGTpOJIOI‘I/I‘IeCKI/Ie XaPAKTCPUCTHUKHU CPCACTB UBMCPCHUA: HOMHUHAJIbHAA CTaTUUCCKAs
XapaKTEPHUCTHUKA, YYBCTBUTCIIBHOCTD, IOPOT" YYBCTBUTCIIBHOCTHU, Bapualys, JUalla3oH
HU3MCPCHU, KJIaCC TOYHOCTH .

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1. Kakas ¢usuyeckas BEIMUMHA MMEET €AMHUILY U3MEPEHHs KI'M '*C 2?
OTtBeTsI:

1 - MoiHocTh

2 - JlaBiieHue

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

2. HomuHanpHas cTaTUYecKasi XapaKTepPUCTUKA TePMOIIpeoOpa3oBaTes

COTIPOTHBIICHUN:
OTBETHI:

1- Rt=1(t)

2 - T=f(Ro)

3 - E=f(Ro)

Bepusriit otet: 1 - Rt=f(t)
3.Enununa usmepenus aasienus: B cucreme CU

OTBeTHI:
1 - ITackaan
2 - HrroToH
3- Hm
Bepnwsiit otBer: 1 - [lackanb

2. Komnerenuust/Muaukarop: M/1-3onk-6 JleMOHCTpHpyeT 3HAaHHE TIPUHITUIIOB ICHCTBHSI CPEIICTB
WU3MEPEHUS JIEKTPUUECKUX U HEITIEKTPUUECKUX BEJINYMH

Bomnpocel, 3axanus
1. TlonsTtue temnepatypbl. OCOOCHHOCTH U3MEPEHUS TeMIepaTypbl. EquHMIIbI n3MepeHus .
TemneparypHas mkana. PeriepHbie TOUKH.
2. TepmonpeobpazoBatenu conpotusnenuii (TIIC), TpeGoBanus k MmaTepuanam, 001acTh
NPUMEHEHHUS, TPaAyUPOBOYHbIE XapaKTEPUCTUKU, KOHCTPYKIUS. BTopuuHble nmpubops! u
npeobpazoBarenu st TC.
3.Tepmoanekrpudeckue npeodpazosarenu (TIII), TpeboBaHMs K MaTepuanam, 00JIacTb
NPUMEHEHHUS, TPalyHpOBOYHBIE XapaKTEPUCTUKH, KOHCTPYKIUS. BropruuHbie npruOops! u
npeoOpazoBarenu aius TII.
4.MeTozbl M CpeJICTBA U3MEPEHNUS AaBIeHUs. AOCOIIOTHOE, M30BITOYHOE, BAKYYMMETPHUECKOE
u 6apoMerpuueckoe aasiieHue. JKuIkocTHble, neopmanoHHble, nekTpuueckue CU
JTaBJICHUSL.
5. MeTozbl u3MepeHus pacxoja, MOHSATHE Pacxo/a, €AMHUIIBI U3MEPEHHUs. Y CIIOBUS
MCIIOJIb30BaHUs PACX0IOMEPOB MIEPEMEHHOIO Nepenana AaBieHus. CTpyKkTypHas cxema
U3MepeHus pacxoaa no nepenany Ha CY, PoraMeTpsl, 2I€eKTPOMAarHUTHBIE PACXOJ0MEPHI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1. TepmonpeoOpa3zoBaTesb CONPOTUBIIEHUS UCTIONB3YETCA IS N3MEPEHUSI:

OtBerTsI:
1 - TepMUUECKOro CONMPOTUBIICHUS B KOMILJIEKTE C Mara3uHOM COIPOTHBIICHU
2 - TemrepaTypsl B KOMILIEKTE C MOCTOM
3 - DIIEKTPUUYECKOTO COMPOTHBIIEHUS B KOMIUIEKTE C OcLMILIOrpagom
BepHnsiit otBeT: 2 - TemnepaTypbl B KOMIUIEKTE C MOCTOM
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2.3anuimuTe CTaHIapTHOE YpaBHEHHE NIPEACTABICHHONW TEpMONaphl:

fo=25el”

=200 ol

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)
Bepurriii otBet: 2 - E(300,25)=E(300,0)-E(25,0)
3.DneKTpOoIbl TEPMOAIEKTPUUYECKOTO MpeodpazoBaressi 0003HAUYCHBI Ha cXeMe LU(POii:

OTBETHI:
1;

WN -

-2

-3
Bepusrii otBet: 2 - 2;

4 Tlonm KakuM HOMEPOM Ha CXeMe yKa3aH YyBCTBUTEIbHBINA JIEMEHT
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TBCTHI:

0
- 4
- 5
-1

WN -

Bepnsriii oteT: 3 - 1
5.. Ilpubop, cimykanuii Juisi K3MEPEHUS Pacxo/ia BEIIeCTBA, HA3bIBACTCS:

OTtBeTsI:
1 - Uurerparop;
2 - Pacxonomep;
3 - CyeTunK KOJIU4eCTBA
Bepuslit otBeT: 2 - Pacxomomep;
6.Ha cTpykTypHO# cxeme u3MepeHus pacxojia mo nepenanay nasienus Ha CY (puc.1.) uudpoi
«2» 0003HaueH:

G AP I Ngc
Kr/c  — JkIIa * TMA KF/C

OTBeThI:
1 - BeHTUIbHEIN 0JI0K;
2 - BropuyHsIii mpeodpa3oBarenb pacxoa;
3 - Cyxarol1iee ycTponcTBo;
4 - [ludppepennmanbHbI MAHOMETP
Bepusliit otBet: 4 - [luddepenunanbHblii MAHOMETP
7.Ha xakoM u3 mpeicTaBiIeHHbIX PUCYHKOB N300paxkeHa nquadparma:

W U
R
—----":i- — a by e = g [ ———r ———— —
— l']' i - T
a) (3] 8)
OTBeTHI:
l-a
2-0
3-8
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BepHnplii oTBeT: 1 - a
8.CxeMa Kakoro ypoBHeMepa npeacTaBiieHa 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
9. Kakyro ¢usnueckyro BenmnunnHy u3mepsietr qannoe CHU:

OTBETHI:

1. - AtmocdepHoe naBieHue
2. - Tlepenana naBieHUS
3. - YpoBeHb
Bepnsiit otBeT: 3 - YpoBeHb

10.ITpu u3mepeHnn ypoBHS *KHMJIKOCTH B pe3epByape 1o atMochepHbIM JaBieHneM nudpoi 1

yKazaH:
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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;
11.KosnnuecTBeHHON MEPOH TETJIOBOW SHEPTUU  SIBJISETCS:
OtBeTsl:
1 - Duranenus
2 - MOUIIHOCTb TEIUIOBOIO IOTOKA
3 - DHTponus

BepHnsiit otBeT: 1 - DHTaNmbIUs
12.Kakast cuctema TenaocHa0KeHHsI IPeICTaBIeHa Ha PHC.

= h=Cyt,
G
h,=C,t,
OTBETHI:

1.  OtkpsiTas cucTeMa TeIIocHa0KeHUs
2. 3akpbITas cHCTEMa TeTUIOCHA0KEHUS
3. HesaBucumas cucrema TemnaocHa0KeHUS
Bepnsriit otBeT: 2. 3akpbITas cucTeMa TEIIOCHA0KEHUS

II. Onucanue wikanvl oueHusanus

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku 6binoineHus 3nanus: TeopeTnueckue OTBETHI Ha BOIIPOCHI OuiieTa
JIaHBI BEPHO , YETKO CHOPMYIIMPOBAHBI OCOOCHHOCTH MPAKTHUCCKUX PEIICHHH (3a/1a4a pelicHa
MOJTHOCTBIO), Ha JTOTTOJIHUTEIbHBIC BOIIPOCHI M 3aJaHHsI JAHBI BEPHBIC OTBETHI

Oyenxa: 4 («XOpOIIIOY»)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu 6binoIHeHus 3Hanus: TeopeTHIecKue OTBETHI Ha BOIIPOCHI OHMIIETa
JaHBI BEPHO , 33/1a4a pelIeHa He TOJHOCTHIO, Ha JIOMOJIHUTEIIBHEIC BOIIPOCHI U 3a/IaHUS JaHbBI HE
TIOJTHBIE OTBETHI

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmukuy 6blnoaHeHus 3Hanus: TeopeTHuecKue OTBEThl Ha BOIIPOCH OUIIETa
JIaHBI BEPHO , 3a]1a4a pelieHa He MOJTHOCTHIO0, Ha JIOTIOTHUTEIILHBIC BOIIPOCHI U 3a/IaHUS JIaHBI HE
MIOJIHBIC OTBETHI

Oyenxa: 2 («HEYyIOBIECTBOPUTEIBHOY)
Onucanue xapakmepucmukuy 6blnoIHeHus 3Hanus: TeopeTHuecKue OTBEThl Ha BOIIPOCHI OMIIETa
JIaHbl HE BEPHO , 3aJlaya pellieHa He MOJTHOCTHIO WIH HE BEPHO, Ha JTOTIOTHUTEIbHBIE BOIPOCHI 1
3a/1aHMs IaHbI TPEUMYILECTBEHHO HEMIPABUIIbHBIE OTBETHI

1I1. IIpaguna évicmasnenun umo2060i OUEeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.
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