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Hepeqenb Komnemeuuuﬁ u MHO”K(IMOPOG 00CMUIICCHUA Komnemenuuﬁ C YyKa3anuem smanoe qbopmupoeauuﬂ 6 npoyecce 0C60eHuUA Oucuunﬂunbl

OIIK-7 Cnocoben nmpou3BOIUTh HEOOXOAMMbIE PACYEThI OTAEIBHBIX OJIOKOB U YCTPOMCTB CUCTEM KOHTPOJIS, aBTOMATU3ALUU M YIPABJICHUS,
BbIOMpPATh CTaHJAPTHBIE CPEACTBA aBTOMATHKH, M3MEPHUTEIbHON M BBIYMCIMTEIbHON TEXHMKHM INPH NPOEKTUPOBAHMM CUCTEM ABTOMATH3alUM U
yIpaBJICHUS

OIIK-7.1 3HaeT OCHOBBI MaTE€MAaTHYECKMX M BBIYMCIMTEIbHBIX METOAOB JUIsl pELICHHs MNPUKIAJHBIX 3aJad B 00JAacTH CO3HAHUA
aBTOMATHU3HPOBAHHBIX CUCTEM YIIPABJICHUS U UX KOMIIOHEHTOB

OIIK-7.2 YMeeT npUMEHATh CUCTEMHO-aHAIMTHUECKUE METOABI JUIsl PEIIeHUs IPUKIAJHBIX 33124 B 00JIACTH CO3/IaHMsI CUCTEM YIPABJICHUS U UX
KOMITOHEHTOB

OIIK-7.3 Brnageer HaBbIKaMH IPUMEHEHUS IPOTPAMMHBIX CPEACTB /7S peLeHUs PUKIIaIHbIX 3a/a4y B 00JIACTH CO3/1aHUS aBTOMAaTHU3UPOBaHHbIX
CUCTEM YNPaBJIEHUS U UX KOMIIOHEHTOB

OIIK-8 CnocobeH BBINOJIHATH HaJaJKy H3MEPUTENBHBIX M YHPABISAIOMIUX CPEACTB M KOMIUIEKCOB, OCYLIECTBIATh HMX pEriaMeHTHOE
00CITy>)KUBaHHE

OIIK-8.1 3HaeT nopsA0K HANAJKU U PErIaMEHTHOI0 00CIYKUBaHUS U3MEPUTENBbHBIX U YIIPABJISIOLUX CPEACTB U KOMILJIEKCOB

OIIK-8.2 YMmeeT BbIIOJHUTH HANIAAKY U3MEPUTENBHBIX U YIIPABISIIOIIMX CPEICTB U KOMILIEKCOB

OIIK-8.3 Bnajgeer HaBbIKaMH HalAIKU HM3MEPUTEIBHBIX U YIPABIAIOIIUX CPEACTB M KOMILIEKCOB, OCYIIECTBIEHUS HMX PErNIAMEHTHOIO
00CITyKHUBaHUs

OIIK-9 CnocoOeH BBIMONHATH 3KCIEPUMEHTHI MO 3aJaHHBIM METOJUKaM M 00pabaThiBaTh pe3ylbTaThl ¢ NMPUMEHEHHEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI U TEXHUUECKUX CPEICTB

OIIK-9.1 3HaeT coBpeMeHHbIE METOJIMKH MPOBEIEHUS U 00paOOTKH PE3yJIbTaTOB HKCIIEPUMEHTA

OIIK-9.2 Ymeer aHanu3upoBaTh U MPUMEHATH COBPEMEHHbBIE METOAUKHU MTPOBEACHUS U 00paOOTKU Pe3yabTaTOB SKCIIEPUMEHTA

OIIK-9.3 Bnaneer HaBbIKaMU OCTAHOBKHU 33/]a4 U BBIMOJIHAET SKCIIEPUMEHTHI 110 MPOBEPKE KOPPEKTHOCTH HAyYHO-00OCHOBAHHBIX PELICHU B
o0JacTy ynpaBieHHs] B TEXHUYECKUX CUCTEMax

OIIK-10 CnocoGeH pa3zpabaTbiBaTh (Ha OCHOBE JAEHCTBYIOLIUX CTAaHIAPTOB) TEXHUUYECKYIO JOKYMEHTALIUIO (B TOM YHCIIE B JIEKTPOHHOM BUJIE)
JUIS PETJIaMEHTHOTO OOCITY>KMBaHHS CUCTEM U CPEJCTB KOHTPOJISl, aBTOMATU3ALIMU U YIIPABIICHUS

OIIK-10.1 3HaeT nelcTBYIOLIME CTAHAAPTHI JIs pa3padOTKU TEXHUYECKOH JOKYMEHTAIMHU 110 PETJIAMEHTHOMY 00CTYKMBAHUIO CUCTEM U CPE/ICTB
KOHTPOJIs, aBTOMAaTH3aUH U YIIPaBICHUS

OIIK-10.2 Ymeer ocymecTBIsATh pa3pabOTKy TEXHUYECKOH TOKYMEHTALMIO JUIsl PETJIAMEHTHOTO OOCITY)KMBAaHUSI CUCTEM U CPEJICTB KOHTPOJIS,
aBTOMATHU3AlUU U YIIPABJICHUS

OIIK-10.3 Bnaneer HaBbIkaMH pa3pabOTKH TEXHUYECKOH JOKYMEHTAIMM JJISi PErJIaMEHTHOrO OOCTYKMBAHUS CHCTEM U CPENCTB KOHTPOJI,
aBTOMATH3AlMU U YIIPABJICHUS B paMKax JIOJDKHOCTHBIX 00s3aHHOCTEH



Huoexc

dmanot hopmuposanua Komnemenyuu

Haumenosanue OUCHOYHO020

Komnemenyuu (vkazamwv ece memwt uz PII/]) cpeocmea
Jlexyuu Ilpakmuueckue Jlabopamop Kypcoeou
3anamus, Hble npoexm
aadopamopubwlii 3anAmu (paboma)
NPAKMUKYM
OIIK-7,8,9,10 Tema 1-16 He Tema 3, He Tecmuposanue na 3auem 6
npeoycmompen Tema 5 npedycmompe cucmeme IHOC Nel,
bl ’ Hbl
Tema 6, Pechepam c ucnonvzosanuem
Google npezenmayuu,
Tema 10,
Cobeceoosanue no meme
Tema 11 aadopamopuoil padomot,
Tema 12, Ilpomesicymounoe mecmupoganue
Tema 13, 6 cucmeme SUHOCN2
Tema 14, 3auém.
Tema 15.




Ilepeuens oyenounvix cpeocme no oucyunaurne M u T

Ounas gpopma 00yuenusn

3cemecmp
Ouyenounvle cpeocmea Kon-60 Min, éannoe | Max,
oannoe
Ouenusanue omuemoe no 5 30 50
aabopamopuelm  pabomam U UX
3auwguma (5 ma6.pad x 10 = 50)
Pabora BhIOTHEHA B ITOJIHOM OOBEME -
1o 3 GamnoB, cobmonenue npasun Th -
a0 1 63..]].]13, B OTYCTC IIPABHUIIBHO
BBITIOJTHEHBI TaOJIUIIBI, rpadukmu,
BBIYHUCIICHHUA 0 3 OaJUIO0B.
MakcuManbHBIN oain 3a OJHY
nabopaTopHyto pabory -7.
MuHUMalbHBIA  OaJ1 32 OIHY JIaDOPAaTOPHYIO
paboty- 3.
Sawguma Peghepama 2 10 20
Tecmuposanue na 3auem 6 cucmeme IHOC 1 20 30
Hmozo: 60 100
4 cemecmp
Ouyenounwvle cpeocmea Kon-60 Min, éannoe | Max,
oannoe

Ouenueanue omuemoe no 1aOOPaAMOPHBIM 8 24 40
pabomam u cobeceoosanue  no meme
aabopamoprou padomul

Paborta BEITIONTHEHA B TIOJTHOM 00beMe - 10 3
OamioB, cobmoaenue mpasun Tb - go 1 Gamma, B
OTYCTEC MPaBUJIbHO BBITIOJIHCHBI Ta6J'II/IHBI, I‘pa(i)I/IKI/I,
BBIUYHMCIIEHHS 10 3 0aJIIoB.

MaxkcumaabHbIN Oamn 3a OJIHY
nabopaTopHyo paboTy -5.
MuHuManbHBI  OaJ1 32 ONHY Ja0OPAaTOPHYO
paboty- 3.
3awuma Peghepama 1 5 10
Tecmuposanue npomexcymounoe 6 cucmeme 1 7 10
HO0C
3auém 1 24 40
Hmozo: 60 100




MuHHCTEpCTBO HAYKHU U BbIciero oopasosanus Poccuiickoii ®@enepanun
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[Mpoduie: 27.03.04 «YupapieHUEe B TEXHUISCKUX CUCTEMAX)
Cemectp__ 34

IToJiHBII CIHCOK BONPOCOB HA 3a4€T ¢ OLIEHKOM, 32a4éT
10 TUCIUILINHE «Mempoiozus u uzmepumenbHas mexHuKa)

TeopeTnueckue OCHOBBI METPOJIOTHH.

Cucrtema SI.

OCHOBHBIE TTOHATHS, CBSI3aHHBIE ¢ U3MEPEHUSIMHU. Buibl u3mepenuil
CpenctBa U3MEpeHHil.

[Torpemnoctu uzmepenuil. Knaccuduxanus norpemHocTei.

OCHOBHBIE U JOTIOJIHUTEIbHbBIC TOTPEITHOCTH.

[TorpentHocTh Cpe/ICTB U PE3YIbTATOB U3MEPEHHUIA.

AOcooTHasE, OTHOCUTEIbHAS U TPUBEICHHAS TIOTPEITHOCTh U3MEPEHUSI.

©oN RN RE

. IMorpemHocTh ananoroBo-1u@poBoro npeodpa3oBaHus.

10 [TonsATHE MONOCH NOTPEIHOCTEN, pEAIbBHONM 1 HOMUHAIIBHOM XapakTtepuctuk CH.

11. AnnutrBHAS ¥ MYJIbTUIUTMKATUBHAS TTOTPEITHOCTH.

12. Metposiorndeckne XapaKTepUCTHKU CpeiacTB m3Mepenuil. HopmupoBanue MX.
Kitacc To4HOCTH CpeCTB U3MEPEHUN.

13. O603Hauenue kiacca Tounocta CH.

14. Metronst HOpMHpoBaHust mnorpemHocrer MX. MeTtoasl  HOPMHPOBAHUS
MOTPELIHOCTEN IPU YACTO MYJIbTUIUIMKATUBHOM MOJIOCE MOTPEITHOCTEM.

15.Metoasl HOpPMHUPOBAHHS TMOTPEIIHOCTEH NPU UYKUCTO AJJUTHBHOM MOJOCE
MOTPEITHOCTEN.

16. MeTonbl HOPMHpPOBaHHUS MOTPEIIHOCTEH MpPU OJHOBPEMEHHOM MPHUCYTCTBUU
aJAUTUBHON U MYJIbTUINIMKATUBHON COCTABIISIOLIUX.

17. U3menenue norpeniHoctd CH Bo Bpems UX SKCILTyaTalllu.

18. BeposiTHOCTHBIE OIIEHKH MOrpentHocteld n3mepenus. Keantunu. JloBepuTenbHBIN
WHTEpBAaJ.
19.TloBepka u kanubpoBka, roctuposka CH.

20.TIpaBumna okpyriacHUsI.

21. CucremaTnueckue MOTperrHOCTH

22.MeTobl HOPMHUPOBAaHUS TOTPEIIHOCTEM TIPU MPOYMX YCIOBHUAX. Pacuer
MOTPENTHOCTH U3MEPUTEIHHOTO KaHaa.

23.3MepeHre DJICKTPUYECKUX H  HEIJICKTPUUECKUX BENIWYWH. [ eHepaTtopHbie
npeoOpaszoBarenu. [lapamerpuueckue npeodpazoBaTeiu.



24. Vcxnrouenue TpyobIX OMIMOOK U3 Pe3yabTaTOB U3MEPEHHSI CIIyIaliHOW BEIMYHHBI.

25.TocynapcTBeHHas cuctemMa npudOpoOB: MPUHIIUIIBI TOCTPOSHHS.

26.I'CU: xmaccudukaiusi cpeicTB U3MEPEHHUs] U aBTOMATH3allMU, OCHOBHBIE BETBU
CUCTEMBI.

27.T'ocynapcTBeHHas cucrema rnpuOopoB: nmpuHIuiel noctpoerus. ' CU: Brigenenue
YCTPOMCTB MO (QYHKIIMOHATBHBIM MTPU3HAKAM.

28. 3aMKHYTBIE M PA30MKHYTHIE CXEMbI H3MEPUTEIBHBIX KaHAIOB.

29. EcTecTBeHHBIE 1 HOPMUPOBAHHBIE CUTHAIBI.

30. UudopmarinonHo — u3MeputeabHas cuctrema, ypoBHu MM C (COBMeCTUMOCTB ).

31. 3Mepenne TeMnepaTypsl: TEMIIEPATypHBIE MIKAJIbl; KOHTAKTHBIC U OECKOHTAKTHBIC
JMaTYUKK TemIiepaTypsl; TepMoanHaMuueckas mkana.

32. [TpuHIUTIBI U3MEpEeHus TEMIEPATYPBI: TEPMOMETPBI paciupeHus;
MaHOMETPUYECKUE TEPMOMETPBI, TUPOMETPHI.

33. [IpeobpazoBatenu TepmoannekTpuueckue (TIII); mpuniun neiicteus; [lonpaBka Ha
TeMIiepatypy cBoOOaHbIX KOHIIOB TOII; BKIITOUEeHHE TPETHEr0 MPOBOJHUKA B IIEITH
TOII;

34.Knaccuduxamuss u ycnous pabotel TOII; mMexayHapoanele 0003HAYEHUS
JATYUKOB TEeMIIEpaTypsl; BropuyHble TpuOopsl 11 TOII: moTeHImoMeTpudyecKkuit
METO/T; MUJUTUBOJIBTMETD.

35. TepmonpeobpazoBatenu conporusieHus (TC); [Ipuanum paboTsl,

36.'pagynpoBkn, 00JACTH TPHUMCHECHHs, O0O3HAYCHHE JATYMKOB TEMIIEPATYPHI;
MexayHapoHbie 0603HaueHus TC;

37. Bropuunslie mpubopsl, padoratomme ¢ TC: ypaBHOBEIIEHHBIE MOCTHI, BKIIFOUCHHE
TEPMOMETpa COMPOTUBIICHHUS IO TPEXIPOBOIHOMN CXEME.

38. Usmepenue naieHusi. OCHOBHbBIE XapaKTEPUCTHKHU.

39. Knaccudukanus MaHOMETPOB IO AManazoHaM pabOThl U MPUHIIMIAM JICUCTBUSL.
YcnoBHOE TaBIICHUE.

40.3MepeHre KOMMYECTBA M pacxoia JKHMIKOCTH, raza u mnapa. OCHOBHBIC
OTpe/IeNICHNUS;

41.00beMHBIC CUYECTUMKH; CKOPOCTHBIE CUCTUYHMKH; MacCOBbIF U OOBEMHBIH PACXO/I.
HomuHaneHas u npenenpHas xapakrepucTuku. HopManbHbIN pacxo.

42.Pacxo/ioMephl: MaCCOBBIE U OOBEMHBIE, U3MEpPEHUE pacxoja METOJIOM
IOCTOSIHHOTO ~ Mepenajga  JaBJeHUs; DIIEKTPOMAarHUTHbIE  (MHIYKLIHMOHHBIC)
pacxoaoMepsl;

43.3MepeHne pacxoia METOAOM IIEPEeMEHHOTO IMeperaja JaBlICHUs, YCIOBHBIC
0003HaYEHUs CYXKAIOUIMX YCTPOWCTB, MMIIOPTHBIE aHalorn Mmeroaa (AnHyoOap).
®opmyna paboTsl AuadparMsl.

44. Y npTpa3ByKkoBoil pacxonomep; MaccoBblil pacxogoMmep (KOpHOIMCOBBIN)

45. VI3mepeHne ypOBHS KUJKUX U CBIITyYUX BEIIECTB:

46.O0ume MoHATHS, KiIaccU(UKalMs ypOBHEMEPOB MO MPUHLHUIY IEHCTBUS, pelie
ypoBHs1; HerpepbIBHbIE U TUCKPETHBIE JAaTYUKU.

47.BusyanbHble CpelICTBa HW3MEpPEHUs YpOBHSA; bylikoBble U  MOIMJIaBKOBBIE



YPOBHEMEDBI; THAPOCTATUUECKHE, IJIEKTPUUECKHE YPOBHEMEPHI; YIbTPa3ByKOBbIE
Y aKyCTHYECKHE YPOBHEMEPHI, BOJHOBOHbIE YPOBHEMEPHI).

48. lnbmaHnoMeTpbl ¥ UX UCIIOJI30BAHKE MPU U3MEPEHUH IPYTUX TAPAMETPOB.

49. O603HaueHHe MPHOOPOB M CXEM aBTOMATH3AIMH Ha (PYHKIIMOHATBHBIX CXEMaXx.

50.Yrtenne GyHKIMOHAIBHBIX CXeM. BpiOop mpuOOpOB MO METPOIOTUIECKHM
XapaKTEPUCTUKAM.

51.3amMKHYTBIE U PAa30MKHYTBIE CXEMBI Ha IPUMEPE JATYMKOB Temneparypbl. Kak oHu
peanu3zoBanbl B (CuUcCTeME€ yIpaBi€HUs, BBICTPOEHHOW Ha KOHTPOJUIEPAX.
[IpoBeauTe CpPaBHUTEIBHYIO XapaKTEPUCTUKY C MPEIbIAYIINMH NOKOJIEHUSMU
pean3al TaKuX CXEM.

52.Ucnonb3oBaHUE HOPMATUBHOW JIOKYMEHTAIlMM Ha calTax denepaibHOTO
uHpopmanmonHoro ¢ouga no odbecneueHuto eauHcTra mdmepenuit, POCCTAH-
JIAPTa, @enepalbHOr0 areHTCTBa IO TEXHUYECKOMY pETYJIMPOBAHHIO H
METPOJIOTHH | JIp MpU paboTe ¢ JaTYMKAMU TEMIIEPATYPHI.

53. UaTemIeKTyanbHble TaTINKA TeMIepaTypsl. X J0CTOMHCTBA M HEAOCTATKH.

54. KoMMyHUKalIMOHHBIN WH()OPMAIIMOHHBIN CEPBUC MO OTCIICKUBAHUIO PEKIIaMaIuit
Ha pUOOpPHI U cpecTBa aBToMaTu3anuu. Korga on HeoOxoquM, 1 Komy?

55. MHOTOCEHCOpHBIE, MHOTO30HHBIE HHTEJUIEKTYa IbHbIE JATYUKH TEMIIEPATYPHI.

56. [ludpoBoii cepTrduKaT MOBEPKH JATIYNKOB TEMIIEPATYPHI.

57.Hudposas kanubpoBKa 1aTYMKOB. JJOCTOMHCTBA U HEAOCTATKH.

58. lnTenneKTyanbpHble MaTYMKH JaBieHus. [IpuBeauTe mpuMepsl TaKuX JaTIUKOB.
Yto oHM ymeroT?

59. MHOTOCEHCOpHBIE, MHOTO30HHBIC HMHTEUICKTYaJIbHBIC JAaTYMKH  JTaBIICHUS.
[Tpumepsl.

60. MeTposorusi KOMMYHUKAIIMOHHBIX CHCTEM HOBOTO TOKOJICHUS, B TOM YHCIIE IS
cerert 5SG I TaTYUKOB JIaBJICHMUS.

61. Ucnonp3oBaHUE CIENUATBHBIX MPOTPAMM JJisi TPOBEJIEHUS MPOIEAYPhl TTOBEPKH
tuna «Metpoiior». X 10CTOMHCTBA U HEAOCTATKH.

62. BonHoBosHbIe ypoBHeMephl. Mx mnpumeHenune B CuctemMax aBTOMAaTHUYECKOTO
yIpaBJICHUSI TEXHOJIOTMYECKUMHU MPOLECCAMH.

63. MaccoBslif pacxogomep (kopuosnncoBblii). [losicaute paboty mpotokona RS-485.
Kakumu e1ié BeIXOIHBIMU CUTHAJIaMU 00J1a1aeT mpudop?

64. BupryasibHast MOZIENIb CUETUMKA-pacxojoMepa. Pe3ynbraTel m3MepeHuil pacxoja.

65. Ucnonb3oBanue mporpamm CAIIP KOMIIAC-3] u Autocad mns co3gaHus
(GYHKITMOHATBHBIX CXEM aBTOMATHU3UPOBAHHBIX TEXHOJIOTHYECKUX MPOIIECCOB.

66. 3-J1 MoenMpoBaHNE TEXHOJIOTMYECKUX YCTAHOBOK.

Kputepuu onieHKH 3HAHUH CTYACHTOB HA DK3aMeEHe.

36-40 OamioB (OllEHKA OTJIMYHO) — CTYJACHT Ha KaXAbIH W3 TpPeX BOIMPOCOB
oOHapyXHBaeT TIyOOKO€ 3HaHWE TMPOTPAMMHOTO Marepuaga. YMeeT CBOOOIHO
OpUEHTUPOBATHCS BO BCeX Tpex Bompocax. OTBET MOJHBIA W TpaBWIbHBIA. CTyIeHT
YBEPEHHO OTBEYACT Ha JIOMOJHUTEIBHBIC BOIIPOCHI.



30-35 GamioB (OIEHKA XOPOLIO) — CTYISHT OOHAPYKHMBAaeT MOJHOE 3HAHHE
y4eOHOro MaTepHaia Ha BCe MpeIoKeHHBIE BOITPOCchl. Ho 0TBETHI HE apryMEHTHPOBAHBI,
HEe TOATBEpXKICHB mpuMmepamu. OTCYTCTBYET COOCTBEHHas TOYKAa 3PEHHUS, OTBETHI
COUBYUBBL.

24-29 6amoB (OLEHKA Y/I0BJIETBOPHUTEIBLHO) — CTAaBUTCS B TOM clydae, KOrjaa B
OTBETaxX Ha TNPEAJIOKEHHbIE BOMPOCHI JOMYyCKaloTcs morpemHocTH. [lpm oTBete
00HapyKEHO HE IMOJTHOE TOHUMAHUE CTYACHTOM TEOPETUIECKOro MaTepraia. OTBET HOCHUT
HOBEPXHOCTHBIHN XapakTep.

Menee 24 GayuioB (OLIEHKA HEYTOBJETBOPUTEIbHO) — HEIIOHMMAaHKHE CTYICHTOM
OCHOBHOTO COJICp)KaHUSI TEOPETUYECKOTO MaTepHaia W JONMYIICH PSJ CYIIECCTBEHHBIX
omm6bok. HabmroaeTcss MHOro HETOYHOCTEH.



MHuUHHCTEPCTBO HAYKH U BbIciero oopazopanusi Poccuiickoii ®@enepanun
HuxkHeKaMCKUIl XMMHUKO-TEXHOJIOTMYeCKUil HHCTUTYT (pusauain) ¢peaepajbHOTo
roCyJapCTBEHHOI0 OI0:KETHOT0 00pa30BaTeJLHOI0 YUpesKAeHUsI BbICIIEro 00pa3oBanus
«Ka3zanckuii HAUMOHAJILHBIN MCCIIe10BATEIbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)

Hamnpasnenue noarorosku 27.03.04 «YnpaBiaeHue B TEXHUYECKUX CHCTEMaxX»

KommuiekT 1adopaTopHbIX 3a1aHui
Lenp- HAy4yuTh CTYIEHTOB pEHICHUIO MPAKTUYECKUX 3a/lady MyTeM I[PUMEHEHUS
CHeHATbHBIX MPOrpaMM 00pabOTKH TaHHBIX Ha MpuMepe paboThl nporpammsbl «Excel»
JlabopaTopHas padora Nel
Tema: «Dusnueckas BennunHa. Cucremsl enqunnl] ®B; Bocnpoussenenune u nepenaya
paszmepoB ®B; OcHoBbI Teopuu H3MepeHHil; OCHOBHBIE MOHATHS, CBSI3AHHBIE CO CPEACTBAMH
u3mepenuit (CH1)»

33}13HH6: CocraBurthb nporpamMmy AJjs peuicHUusi 3agad Mo TeMe: <<A6COJIIOTHa$I,
OTHOCHUTCJIbHAA U IIPUBCACHHAA ITIOT'PCIITHOCTL»

3amava 1. /[muHa ¥ mMprvHa KOMHATBI, K3MEPEHHbIE C TOYHOCTHIO 10 1 M, paBHbI, a = 5,43
M u b= 3,82 M. OneHHTh TOTPENIHOCTh B ONPEIEICHIH TIOMAIH KOMHATHL S = a*b = 20.7426 M2,

3agaua 2. [Ipu noBepke KOHIIEBOI Mepbl AJTMHBI HOMUHAIBHOTO pazmepa 100 MM noixydeHo
snauenune 100,0006 mm. OnpeaenuTs aOCONIOTHYIO U OTHOCUTENBHBIE TOTPEIIHOCTH MEPHI.

3agaua 3. Temmeparypa B MaclIssHOM TE€pMOCTaTe H3MepsieTcs 00pa3lOBbIM MATOYHBIM
CTEKJISIHHBIM TEPMOMETPOM U MOBEPSEMbBIM Iapora3oBbIM TepMoMeTpoM. Ilepsbiit mokazan 111
°C, Bropoit 110 °C. Omnpenenure HUCTUHHOE (JIEHCTBUTEIBHOE) 3HAYCHHE TEMIIEpaTyphl,
HOTPEIIHOCTh [TOBEPSIEMOro Npudopa, MOMpPaBKy K €ro MOKa3aHUsM U OLEHUTE OTHOCUTEIIbHYIO
MOTPEIIHOCTh TEPMOMETPA.

3agaua 4. HomunanbHoe 3HaueHue BoibTMeTpa 15B. JleiicTBurenbHoe 3HaueHue 14B.
Knacc tounoctu 1,0. Onpenenuts aOCOMOTHYIO MOTPEITHOCTE Mpudopa.

JlabopaTopnasi padora Nel.1

Tema: «3akoHOMepHOCTH  (OpMUpPOBaHMS  pe3yiabTaTa HU3MEPEHHs, IOHATHE
MOTPENIHOCTH, UCTOYHUKHU OTPEIIHOCTEN»

3aganue: CocTaBUTh NPOrpamMMy JIsl pellieHus 3a/1a4 10 TeMe: «OCHOBHbIE IOHATHSA
nosepkm» IloBepka CU. IlonsTus: abcomoTHAs MOrPEUIHOCTh, OTHOCUTENIbHAS MOTPELIHOCTD,
IIPUBEJEHHAs [TOIPELIHOCTD, BAPUALIMSL.

3agaua 1
[Tpu mpoBepke Tepmomerpa ¢ nuanazonom 160-250°C, kimacc Tounoctu 1.0, ycraHOBIIEHO,

4YTO Ha BCCX OTMCTKAX MMKaJbI IMOIPCIMHOCTh M3MCPCHUA HC NPCBBIIIACT :|:1,50C. OHpe)leJII/ITe
COOTBETCTBUEC TCPMOMETPA K KJIaCCY TOUHOCTH.

3anaua 2
[Tpu moBepke amriepMeTpa MOTyIEHBI CISAYIONTNE PE3YIIbTAThI

a) MoKa3aHusi 00pa3IOBOTO MpHdOpa 5 10 15 20 25

0) npu psIMOM X0J1e 4,9 9,7 14,9 20,2 25,3
B) Ipu 0OpaTHOM XOJIe 5,2 10,1 | 15,5 20,3 25,7




Omnpenenure max BapHalHio MOKa3aHUN U morpenrHocTy. OIeHUuTe IPUroTHOCTh Tpudopa
K DKCIUTyaTalluu, eciii amnepmerp umeet mkany 0-30A, kinacc Tounoctu 2.0

3agaua 3

Konuenrpanus Merana B TEXHOJIOTHYECKOM IPOIIECCE U3MEPSIETCS Fa30aHaAU3aTOPOM C
muana3zonoM usmepenus (0-20) 06 u kimaccom Tounoctu 4. [Ipubop umeer Beixoanoi curaan (0 -
5) mA. OueHuTth npeaen JOMyCTUMON aOCOMIOTHON MOTPEIIHOCTH, MPUBEICHHON 10 BXOAY H
BBIXO/J1y Fa30aHaIn3aTopa.

3agaua 4

Pe3ynbrarom u3zmMepeHust MUKpO-TIEpEMEIIEHUS U3MEPUTEIIEM C TIPEICIIOM MOTPEITHOCTH

+ (0,01x +1,0) mxm, moka3zsiBaroruM 100MKM, SIBIISIETCS:

100 £2,0 MkMm

100+ 0,5 MEM

100 £ 1,01 mxMm

100+ 1,5 MM

3agaya S
[Ipu nmonave Ha BXoJ BoJIbTMETpa 00Opa3loBoro curiana 1B, ero mokasanusi coctaBuio

0,95B.
[Torpeurnocts n3mepenus pasua: +0,05B; + 0,5%; -0,05B.

JlaGoparopHnasi padora Ne2

Tema: «[loHsATHE MHOTOKPAaTHOTO H3MEPEHUS. ANTOPUTMBI 0OPaOOTKH MHOTOKPATHBIX
M3MEPEHUIN»

3aganue: CocTaBUTH NPOrpamMmy Il pelieHusi 3aga4 mo teme: «HckirodeHue
rpyobIX OIIHO0K».

1. Kpurepuii «TpéX curmy».
2. Kpurepuit PomanoBckoro.
3. Kpurepuii [lap:isbe.

4. Kpurepuii /lukcona

3agauva 6.1

[Ipu quarHocTUpOBaHWUU TOTIIMBHON CHCTEMBI aBTOMOOWIIS pe3ybTaThl MISITH U3MEPEHUI
pacxona TornuBa coctaBuiu: 22, 24, 26, 28, 30 1 Ha 100 kM. [locnennuit pe3ynbTar BhI3bIBAET
comHenue. [IpoBeputs 1o kputepuo PoMaHOBCKOT0, HE SIBIISIETCS JIK OH IPOMAXOM.

3agaua 6.2

boeio npoBeAeHo nATh U3MEPEHUI HanpsKeHUs B 3iekTpoceTH. [lonydyensl cnepyrommue
nanueie: 127,1; 127,2; 126,9; 127,6; 127,2 B. Pesynbrat 127,6 B cymecTtBeHHO (Ha mepBbId
B3TJIS/) OTIIMYAETCS OT OCTANbHBIX. [[pOBEpUTD, HE SIBISIETCS JIH OH POMaXOM.

3anaua 6.3.

B HOpManbHBIX yCIOBUSAX TONy4YeH psin u3 msatu Habmoxenwii: 10,8 B; 10,5B; 9,25 B;
9,6B; 10,1 B. Omnpenenuts pe3ynpraT usmepeHuss oueHky CKO, pesynbTaT u3MepeHus u
JIOBEPHUTEIBHBIN HHTEpBANI pe3yibrata m3meperus npu [ = 0,95

n=4 1,=2,35n=5 t,=2,78

3agaya 6.4
3anumute pe3yabTaT B coorBeTcTBUU ¢ HIM1317-86 pe3ynpraT namMepeHus npeapiayien
3aJ]a4M, €CJIM U3BECTHO, YTO CUCTEeMaTH4YecKas MOorpemHocTh npudopa pasHa 0,52B



3agaua 6.5
N3Becten pesynabrar usmepenus 15,32 B +£0,2 %, npu uucne HaOmogeHuit 11,
BeposATHOCTH 0,98 1 HOPMAJIBHBIX YCIOBHUSX.

Onpenenure CKO pesynbrato Habmonenui. (t, =2,76).

3axada 6.6

[Mpunagnexxutr nu pesynaprar Habmonenus 0,16 mB x psany u3 14 nabmromenuii c
p=095uB:-0,14; - 0,12; -0,1; -0,08; -0,06; -0,04; -0,02; 0,00; 0,02; 0,04; 0,06; 0,08; 0,10; 0,12.
npu(ty = 2,16) ?

3agaua 6.7

[Tpu u3MepeHnr ToKa B HOPMAJIBHBIX YCIOBHSIX IIPOBEACH Psijl HAOIIOACHHH B MA
10,07; 10,08; 10,10; 10,12; 10,15; 10,16; 10,17; 10,20; 10,40.

EcTh mogo3penue, 4To MOCISAHUI Pe3ysIbTaT COACPIKUT IPYOYIO MOTPEITHOCTb.

3agauda 6.8
Jeransb Ob11a U3MepeHa 6 pa3 ¥ ObUTU MOJTYYEHBI CeayIolre 3HaueHus B MM: 3,8; 3,5; 3,9;
3,9; 3,4; 1,8. [IpoBepbTe nmocneaHee 3HaueHue o kpurepuro [losune.

3aga4da 6.9
bein monyuen cnenyromuii psg usmepenuit nasiennii B MIla: 0,86; 0,83; 0,87; 0,84; 0,82;
0,95; 0,83; 0,85; 0,89; 0,88. sABnsercs nu 0,95 rpy6oii omuOKoi?

3agaua 6.10

[Ipu 3amepe TemnepaTypbl Ha KOHTPOJIbHOU TapeJKe NMoyyeHbl 3HaueHuss °C :

46; 48; 44, 38; 45; 47; 58; 44; 45; 43. IIpoBepuTh BCE U 3HAYCHUS MPUHAIICIKAT TAHHOMY
pany?

JlabopaTopnasi paGora Ne3

Tema: «llonsTHE MCTPOJOTHUYICCKOTI'O O6€CH€‘1€HI/IH; OpFaHI/I3aHI/IOHHHe, Hay4YHBIC U
MCTOANYCCKHUEC OCHOBBI MCTPOJIOTHUICCKOI'O o0ecreYeHus»

3amaum Ha OKpYIJIEeHHE.

3agaua 1. Pesynbrar usmepennii nasnenus 1,0600 I1a, morpemHocTs pe3yapTaTa U3MEpeHu
J1=0,001 ITa. 3anumunre pe3ynbTaT U3MEPEHUS NaBIEHUS, MOJIb3YsICh IPaBUIAMH OKPYIJIEHUH.

3agaua 2. [lomp3ysch mpaBWIaMu OKPYTJICHHS, 3aIUIINTE pe3yabTaThl u3Mepenuii 148935
M; 575,4555 m; 575,450 m; 575,55 m; 325,6798, ecnu mepBas U3 3aMEHSIEMbIX HUQP SBISETCS
MATOM 10 cUeTy (CeBa HAIpaBo).

3agauya 3. Oxpyrimre u3MepeHus 10 neproii 3Havamien mudpsr 8,27; 0,0862; 857,3; 0,237,
0,00035; 43,5.

3amauya 4. Pe3ynbrar M3MEpPEHUsA OKPYIJIUTh C TOYHOCTBIO «IO MOTPEIIHOCTH», T.€.
MOCTeAHsIS 3HAYaIas Mudpa J0HKHA HAXOJUTHCS B TOM K€ Pa3psilie, UTO U B MOTPEIIHOCTH

243,871 +£ 0,026
243,87 £ 2,6
1053 + 47



3apaua 5. Temnoxon paccuutan Ha 1000 maccaxupoB u 30 uneHoB koManbl. Kaxmas
crmacaTelibHas IUIIONKA MOKeT BMecTuTh 70 denoBek. Kakoe HaMMeEHBIIEE YHCIIO IIIFOIIOK
JOJKHO OBITh Ha TEIJIOXOJIE, YTOOBI B ClIydae HEOOXOJAUMOCTH B HUX MOXHO OBUIO pa3MECTUTh
BCEX MACCAXKUPOB U BCEX WICHOB KOMaHIbI?

3apaua 6. B nauke 500 nuctoB 6ymaru dopmata A4. 3a Heaeno B opuce pacxoayercs 800
nmuctoB. Kakoe HanMeHbIlee KOJIMYECTBO Ma4eK OymMaru Hy>KHO KyIUTh B OUC Ha 7 HEEb?

3agauya 7. boapHOMY IponMCcaHO JEKApPCTBO, KOTOPOE HYKHO nUTH 110 0,5 r 4 pa3a B JieHb B
teueHue 16 nueil. B onnoit ynmakoBke 10 tabneTtok nekapctBa mo 0,5 r. Kakoro HauMeHbIIero
KOJIMYECTBA YIIaKOBOK XBaTUT Ha BECh KypC JieueHus?

3amaya 8. Oxpyrauth ynciio S = 20,7426 10 3HaYalMX 3HAKOB.
JlaGoparopHas pabora Ned

Tema: «[loHsATHE MHOTOKPATHOTO M3MEPEHHs. AJNTOPUTMBI 00paOOTKH MHOTOKPATHBIX
M3MEPEHUI»

3ananune: CocTaBUTH NMpoOrpamMmy /Jisl pelieHusi 3aaa4 no teme: «Cucremarudeckasi
MOrPelHOCThY

3anaua 1.
IIpu wm3MepeHuM HampspKeHHs BOJIBTMETp MokasbiBaeT 36B. CpeaHekBaapaTuueckoe
oTkJIoHeHHe nokazaHuil = 0.5B. IlorpemHocTs OT moJKIIIOYEHHUS BOJBTMETpa B ceTh = -1B.

JloBepHUTeNbHBIC TPAHUIIBI Ui MCTHHHOTO 3HAYCHUS MaJCHUS HANPSDKEHHS C BEPOSITHOCTHIO
P=0.95 (tr=1.96) mosHo 3anucats ...35B U 37B, P=0.95

34 B U 36 B, P=0.95

36 B U 38 B, P=0.95

34B U 38 B, tp=1.96

3amgaua 2.

[Ipu mMHOTOKpaTHOM M3MepeHuHu JIMHBI L momydens! 3Hauenus B mm: 30,2; 30,0; 30,4;
29,7; 30,3; 29,9; 30,2. VkaxuTe NOBEpUTEIbHBIE TPAHULIBI WUCTUHHOIO 3HAYEHUS JJIMHBI C
BepositHOCTBIO P = 0,98 (tp = 3.143) L=30.1 £ 0.3 mm; P =0.98

L=30.1£0.8 mm, tp=3.143
L=30.1+£0.2 MM, P=0.98
L=30.0+0.3 mm, P=0.98

3agaua 3.

[Ipn wu3MepeHHH TeMIepaTypbl B TIOMEIIEHHH TepMOMETp TMoKas3biBaeT 28° C.
[Torpemnocts rpanynpoBku tepmomerpa +0,05° C. CpenHekBaipaTHueCKOe OTKJIOHEHHE G =
0,3<C.

C BepositHocThi0 0,9973 (tp = 3) moBepUTENbHBIA WHTEPBAT IJIi UCTUHHOTO 3HAYCHMS
TEMIEPaTyphl PaBEH ...

1.T=28.0£09°C ;t,=3

2.T=275+09 °C ;P =0.9973

3.T=285+0.8 °C ;P=0.9973

4. T=28.0+£04°C ;P=0.9973

3amaua 4.

Pe3ynbTaThl MHOTOKPAaTHOTO B3BEIIMBAHUS Ipy3a (Kr.) cneayrommue: 1) 25,08; 2)25,03; 3)
25,02; 4)24,99; 5)25,03; 6)25,02; 7)24,99; 8)24,83.

CucreMaTHIecKast TOTPEIIHOCTh, BEI3BAHHAS HETOYHOCTHIO YCTAHOBKH BECOB, COCTABIISET

(-0,05 xr)



PesynbpTat n3mepenus npu n1oBepuTeabHoi BepositHocTH P=0,95 (oTHOCUTEIBHAS IIMPUHA
JIOBEPUTEIIFHOTO MHTEPBAJIa t TpH Ynciie cTeneHel cBoooas1 K=4 cocraBur t=2.776)
sanumiercs kak: Q =25.05  Q=24.99 A =0.07
24,73 <Q<25.25
24.87<Q<25.11
2478 <Q <253
2492<Q<2516 ;P=0.95

Ll A

3agaua 5.

[Ipu mpoBepke aHAIOrOBOTO BOJIETMETPA C MOMOIIBIO IU(PPOBOTO, YCTAHABIMBAIN HA
IKaje mopepsemMoro npudopa nokazanue 10 B, u monyunu psan nadmoaenuit: 10,50 B; 10,60 B;
10,30 B; 10,45 B; 10,75 B. Omnpenenutrb CUCTEMaTHUYECKYIO COCTABJISIONIYIO IMOTPEIIHOCTH
U3MEpEHUS aHAJIOTOBOT'O CPE/ICTBA U3MEPEHUSI.

JlaGopaTopHas padora Ne5

Tema «Ilonsatue MCTPOJIOTHYCCKOI'O 06ecnequI/I51; OpFaHI/IBaHI/IOHHLIC, HAay4YHbIC U
MCTOANYCCKHUEC OCHOBBI MCTPOJIOTHUICCKOI'O 00eCICYCHUS»

3ananue: CocTaBUTh NPOrpamMmy AJisl pelieHus 3aaa4 no reme: «Kiace Tounocrn»

3agaua 1
CueT4yuk IEKTPUIECKOM SHEepruu Kiacca TouHocTH 2,0 nmokaseiBaeT S00xkB1/gac. [Ipenen
JIOITYCKaeMOi a0COIOTHOM morpemHocT paseH: 1,0; 5; 10; 25 kBt/gac

3agaya 2
AmMniepmeTp Kiacca, TOYHOCTH KOTOporo 1,5 umeer koHeuHoe 3HaueHue mkanbl 300 MKA.

Onpez[eJme JAuaria3oH 3HaYEHH I TOKa, B KOTOPOM OTHOCHUTCJIbHAA INOI'PCIIHOCTb HC IIPCBLICHUT
5%

3amaya 3
MynsTUMETP TPU U3MEPEHUH dTEKTPUUECKON EMKOCTH Kilacca TOUHOCTH 2/1 Ha quamna3oHe 10

2mk®d nokaszeiBaet 0,8Mkd. [Ipenen momyckaeMoit OTHOCUTEIBHON MOTPEITHOCTH MTPUOOPa PaBEH:
3,5;3,0;1,0; 2,0 %

3anaua 4
IIpu nmoBepke ommMmeTpa Kiacca TOUHOCTH 2.5 B Touke mkaisl 50 OM. OOpa3uoBblil nmpudop
nokazan, Om: 48,5; 48,0; 48,1; 47,9; 47,5; 47,8; 48,2. onpeaenutrb rpaHULbl CIy4aliHOU
COCTaBJISIIOLIEH MOTPEmIHOCTH omMmeTpa mnpu BepostHoctu 0,997, cucremaruuyeckyro
COCTABJIAIOLIYIO TMOTPEIIHOCTH U COOTBETCTBYET JIM MOTPEHIHOCTh MPHOOpa €ro K TOYHOCTH.
(JmmHa mkamel mpubopa cocTaBisieT 95MM, pa3Mep OJTHOTO JICJICHUS B TOYKE OTCUETa MOKa3aHu
1eHoi 2 Om = 4 Mm).

3amaua 5
VYkaxute mopsaKoBbliii HOMep N MaHoMeTpa, 00eCIeYnBaIOIIET0 U3MEPEHUE JTaBJICHUS
100kITa ¢ HauBBICIIEH TOUHOCTHIO
K.T BepxHuii npeaen nsmepeHus
1. 0,2 B okpyxHOCTH
2. 0,2/0,1
3. 0,5 B OKpyXHOCTH 200kITa



5. 10
Pa3en AMCHMILTHHBI KoanuecTBo 6a/L10B
min/max
Jlabopamopnoe 3anamue 6 10
Bcezo Snpaxmuueckux 3anamuti Hmoeo: 30 50
Onenka Onucanue
10 JleMoHCTpHUpyeT MOJIHOE MOHMMaHue mnpobiembl. Bee TpeboBaHwus,
IpeIbsBIseMble K 3aJaHUI0 BBIMOJHEHBI: PaboTa BBINONHEHA B IMOJHOM
obbeme - 10 3 OainoB, cobmoaenue npasun Tb - no 1 Gamma, B oTtuere
MIPaBUJIBHO BBINIOJIHEHBI TaOMUIbl, rpa@uKy, BbIYMCIEHUS 10 3 Oasuios.
[IpaBunbHOE cocTaBlieHHE MTPOrpPaMMBbl 103 OaUIoB.
9 JleMOHCTpUpYET YacTHYHOE TOHMMaHue TmpooOiembl. Pabota
BBITIOJTHEHA B TIOJIHOM 00beMe. bobIIMHCTBO TpeOOBaHM, TPEIBABISIEMBIX
K 3aJ]aHUIO BBITIOJIHEHBI.
8 JlemoHCcTpupyeT HeOoOJbIlIOE TOHMMaHWe TMpoOiemMbl. MHorue
TpeOOBaHUs, TPEABSIBISIEMbIC K 3JaHUIO HE BHITIOJTHEHBI.
7 Beimonnun paboty, odopmumil corinacHo TpeOOBaHMSIM, HO MOHSUII
JIAIIb TTOPSAIOK JEUCTBUM.
6 JlemoHcTpupyeT HenmoHuMaHue mnpodbiembl. Her orBera. He Obui0

IIOIBITKU PCHINTD 3aaa9y




MuHHICTEPCTBO HAYKH U BbIcero oopazosanus Poccuiickoii @enepanun
HuxHekaMCKU XMMHUKO-TEXHOJIOTHYecKU HHCTUTYT (puauan) geaepajbHOro
roCyIapCTBEHHOI0 OKIKETHOI0 00Pa30BaTeIbHOI0 yYpeKIeHUS BhICIIEro 00pa3oBaHus
«Ka3zaHcknii HANMOHAJIBHBIN HCCIEA0BATEIbCKUIN TEXHOJOTHYeCKUii YHUBEPCUTET)

Hanpasnenne noarorosku 27.03.04 «YnpaBieHHE B TEXHUYECKUX CHCTEMAX)

KommiekT 1adopaTopHbIX 3a1aHui
4 cemecmp

OO0mmii MopsiI0K BHINOJHEHUS J1a00PaTOPHBIX padoT:

1. O3HAaKOMHTHCS C COCTABOM JIAOOPATOPHOTO CTEH/IA.

2. M3y4nTh npuHIUIBI pabOTHI IPUOOPOB CTEHA.

3. IlpousBecTH MOBEPKY (TApUPOBKY) MPHOOPOB.

4. IIpoBecTH BBIYUCIEHHS TEKYLIUX MTOTPELTHOCTEN TPUOOPOB.

5. I1oArOoTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

6. IloaroToBUTH OTYET: TeMa, LeJIb PA0OThI, CXEMbI pabOThl OCHOBHBIX MPHOOPOB
CTeHJIa U OJIOK-CXeMa yCTaHOBKH, TaOJIHUIIa C TEKYIIUMH pe3yJIbTaTaMH, pacueT, rpaduky,
BBIBOJIBI 110 paboTe.

JlaGopaTtopHas padora Ne6

Tema «M3yuenue npUHUMIIOB pabOThl TEPMOIpeoOpa3oBaTesiel B CTaTHUYECKOM
PEXHUMED.

3ananue:

M3yunTh  OpUHIMIBI ~ U3MEPEHUS  TEMIEpaTypbl, MPOU3ZBECTH  MOBEPKY
TEPMOAJIEKTPUUECKHUX MTpeoOpa3oBaTeIeH.

Hcxonuble 1aHHbIE /151 BHITIOJHEHU J1a00paTOPHOIi padoThl

1. Ne BapuanTa.

2. Metoauueckue ykazaHus K Ja00opaTopHOi paboTte

IHopsaok BbINOJIHEHU J1a00PATOPHOI padoThI

1. O3HaKOMHUTBCS C COCTABOM JIAOOPATOPHOTO CTEH A AJIsi TPOBEPKH U KaTHOPOBKU
JATYUKOB TEMIIEPATYPHI.

Bomnpocsl 115 cobecenoBanns mo teme Ne6:
1. KonTakTHbIEe U OECKOHTAKTHBIC TATYUKHU TEMIIEPaTyphI;

2. TepmoauHaMuyeckas LIKajia.

3. IlpuHuunbel  W3MEpEeHUsT  TEMIEpPaTyphl:  TEPMOMETPHl  PaCIIUPEHUS;
MaHOMETPUYECKHE TEPMOMETPHI, TMPOMETPHI.

4. TlpeobpazoBarenu tepmodnekrpudeckue (TII); mpuniun aeiicTBus;

5. TlompaBka Ha TeMmmepaTrypy cBOOOIHBIX KOHIIOB TOII; BKIIOYEHHE TPETHETO
MpoBOAHUKA B 11ienb TOII;

6. Knaccuduxauus u ycnosus padotst TOII;

7. MeXIyHapoJiHble 0003HAYCHUSI TATYMKOB TEMIIEPATYPhI;

8. Bropuunble mnpubopel mig  TOIl:  MOTEeHUIMOMETPUYECKHH  METOm;
MUJUIABOJIBTMETD.

9. 3amKHyTbIe M Pa30MKHYThIE CXEMbl Ha MPUMEpPE AAaTUUKOB Temneparypbl. Kak
OHM peanu3oBaHbl B CucTeMe ympaBi€HUs, BBICTPOCHHOW Ha KOHTpOJUIEpax.



[TpoBenuTe CPaBHUTEIBHYIO XapPAKTEPUCTUKY C MPEABIIYIIUMHI MOKOJICHUSIMH
peain3aIy TAKuX CXEM.

10. Ucnonb30BaHre HOPMATUBHOM JOKYMEHTallMM Ha caiitax  DeaepaibHOTo
nHopmanmonHoro (poHma 1O OOECHEUEHUIO €JAMHCTBA H3MEPEHUH,
POCCTAH-1APTa, denepanbHOro areHTCcTBa o TEXHHUYECKOMY
PETrYIHPOBAHUIO U METPOJIOTUH U JIp MpU paboTe ¢ TaTYMKAMU TEMIIEPATYPBhI.

JlaGoparopHas padora Ne7

Tema «M3ydyenue paboThl TepMoOnpeoOpazoBaTeneii B JTMHAMUYECKOM PEKUMEY.

3ananmue:

N3yunTh  OpPUHIUIIBI ~ U3MEPEHUS  TEMIIepaTypbl, MPOU3ZBECTH  MOBEPKY
TEPMODJIEKTPUUECKHUX MTpeoOpa3zoBaTeIeH.

Hcxoanbie 1aHHbIE 17151 BHITIOJIHEHUS J1a00pPaTOPHOI padoThI

1. Ne Bapuanra.

2. Meronuueckue yka3aHus K J1abopaTopHoi paboTe

Bonpocsl s codbeceroBanus mo reme Ne7:
Cratnueckas xapakrepuctuka TOIIL;
JluHaMuueckas XxapakTepucTuka. E€ oTiimune oT CTaTHYECKON.

Cratnyeckas XapakTepucTuka TepMOMETpPOB CONIPOTUBIICHUS;
YCTpOUCTBO NaTYUKOB TEMIIEPATYPHI.
CpaBHenue nuHamuyeckux xapakrepuctuk TOII u TC;

o0k whE

[Tosicuure mony4uBIIKMEcs TpapuKd MO BOAE W IO BO3AYXY, HOJYYCHHBIE B
pabore;

/. BoiBogs! 1t npaktuyeckoro Beidopa TC u TOII;

8. Kpurepuu BpiOOpa MOrpy>kHOM M BRICTYMAIONINX YacTei MPUOOPOB;

9. HHrennexTyanabHble JaTYMKU TeMIepaTypbl. IX JOCTOMHCTBA U HEIOCTATKHU.

10. KOMMyHHUKalMOHHBIA ~ MHQOPMAIMOHHBIA  CEpBUC MO  OTCIIEKHUBAHUIO
peknaManuii Ha puodopsI U cpeacTBa aproMaTu3anuu. Korga on Heo6xoaum, u
KOMY?

JlaGoparopHasi padora Ne8

Tema «/3yueHue NPUHIIUIIOB W3MEPEHUS TEMIIEPATyphl M TIOBEpKA JaTYUKOB
TeMIepaTypsl. TepMOMETPBI COTPOTUBIICHUSY.

3apanmue:

N3yquTh MPUHITUIIEI K3MEPEHUS TEMITEPaTyphl, IPOU3BECTH TOBEPKY TEPMOMETPOB
CONPOTHUBIICHHUS.

Hcxoanbie 1aHHBIE ISl BBINOJHEHUS J1a00paTOPHOIl padoThI

1. Ne Bapuanra.

2. Metoauueckue ykazaHus K Ja00opaTopHO paboTte

Bonpocsl s codecenoBanus mo reme Ne§:
1. Tepmomnpeo6pazoBatenu conpotusienus (TC); [Ipunuun paboTsl,

2. TPagyupOBKH, 00IACTU MPUMEHEHHUS,
3. OO0o3HayeHUe NaTYMKOB TEMIEPATYpbl. baHk 3aka3a WM ONPOCHBIH JTUCT.



o

8.
9.

MexnyHapoanasie 0603HaueHus TC. OOIIHOCTE U pa3Inyusl.

Bropuunslie npubopsl, padotarouue ¢ TC

VYpaBHOBEIIEHHbIE MOCTBI, BKJIIOYEHHE TEPMOMETPAa COMPOTUBICHUS TIO
TPEXIPOBOJHOMN CXEME;

[TosicauTe paboTy TeHEepaTOPHBIX U MApaMETPUIECKUX JAaTYUKOB TemnepaTypsl. K
yemy oTHocsiTest TOII u TC?

MHoroceHCOpHbIE, MHOTO30HHBIE HHTEIICKTYa IbHbIE TaTYHKH TEMIIEPATYPHI.
[{udpoBoii cepTUUKAT MOBEPKHU JATYUKOB TEMIIEPATYPHI.

10. lludposas kanubpoBka nmupomeTpa. JJOCTOMHCTBA U HETOCTATKH.

JlaGopaTopHasi padora Ne9

Tema «HSY‘ICHI/IC IIPpUHOUIIOB HW3MCPCHHUA HaBJICHUA HW IIOBCPKAa OJATYHUKOB

naBieHusl. MaHOMETp ¢ OTHOBUTKOBOM TpyO4aToil MpyKHMHON».

3aganue:
N3yunTh TPUHIUIIBI WU3MEPEHHs JABJICHHsI, MPOM3BECTH IMOBEPKY MPYKHHHBIX

MaHOMCTPOB.

1.

1

Hcxoanbie 1aHHbIE 17151 BHINOJIHEHUSA J1a00paTOPHO padoThI
1. Ne Bapuanra.
2. Meronuueckue yka3aHus K JJabopaTopHoOi padoTe

Bonpocsl 15 codecenoBanms mo teme Ne9:
N3mepenue nasnenus. Buapl nasnenus(rpaduk). Equnuier usmepenus.

OcHoBHble XxapakrepucTuku. Kitaccuduxanus MaHOMETpOB MO Juana3oHam
paboThI U IPUHIIUIAM JI€UCTBUS. Y CJIOBHOE JaBJICHHUE.
[TosicauTe BBIBOIBI MO paboTe, UCXOS U3 MPEACTaBICHHOIO Ha CTEHJE Kilacce
TOYHOCTH;
Huddepennmansapie MaHoMeTpbl. Ha3zBaHus MOAKIIOYAEMBIX OJHOBPEMEHHO
JABJICHUN.
[losicaute mnoHATHE aOCONIOTHOrO JAaBieHHs. KakumM MaHOMETpOM OHO
uzmepsercs’?
[lepeuncnauTe 1 MOSICHUTE NPUHLIUIIBI pA0OTHI JATYNKOB U3MEPEHUS JaBICHMUS;
JUis 4ero NpUMEHSIOTCS MPYKUHHBIE 3JIEMEHTbl W3MEPEHMsI J1aBJICHUsA?
[Iepeuncivite BapuaHThI.
Pacumdpyiite u mnoscaure npunHuun paborsr DKM-1VY. Ilogbepure emy
aJIbTEPHATUBY, UCIOJIb3YsI UH()OPMALIMOHHBIE TEXHOJIOTHH.
WNuTennekryanbHble 1aTYMKU AaBieHus. [IpuBenuTe npumMepsl TaKUX AaTYUKOB.
Uto oHM ymeroT?
0. MHOTOCEHCOpHBbIE, MHOTO30HHBIC HWHTEJUICKTYaJIbHbIE JaTYUKH JIaBICHUS.
[Ipumepsl.

JlaGoparopHnasi padora Nel(

Tema «I3yyeHue NPUHLUIIOB W3MEPEHUs [ABICHUS U IIOBEPKA JaTYUKOB

JaBleHHS. DIIEKTpUUYECKH TIpeoOpa3zoBareib naBieHus «Yokogawa EJA-530A»».



3amanmue:

N3yunth TIPUHITUTIBI HU3MEPECHUS JIaBJIEHUS, MIPOU3BECTH MTOBEPKY
KPEMHEMEXaHMYECKOTO MaHOMETPA.

Hcxoanble 1aHHbIE 17151 BHITIOJITHEHUS J1a00paTOPHO padoThI

1.
2.

No BapuanTa.
MeTtonuyeckue ykazaHus K JlabopaTopHOil paborte.

Bomnpocsl nis codecenoBanus nmo reme Ne 10:

1.

w

~

10.

OnummTe TPOX0XKICHHUE dIEKTPUUECKOr0 CUTHAJIA TI0 TEH30MPHUOOPY B MOMEHT
WU3MEPEHUS JaBICHUS;

[IpyHIHN IEelCTBUS KPEMHEMEXAHUYECKOTO MAHOMETPA;

[TepeuncnuTe ¥ MOSICHUTE TIPUHITUTIBI paOOTHI TATYNKOB H3MEPEHUS J1aBJICHHS;
[TapameTtpuueckue u reHepaTopHbie peodpazoBaTenu AaBieHus. Pacipenenure
W3BECTHBIC BaM MPUHITUIIBI 10 3TUM KaTETOPHUSM.

CxeMa mocnenoBaTeILHOTO MPeoOpa3oBaHusl W cpaBHEHHS. [Ipumepnl 3THX
MIPUHIIMIIOB B IaTYMKAaX U3MEPEHUS JaBICHUS.

Tenzomerpuueckue natuuku. Haznauenue. TUIbl TEH304aTYMKOB.

Pene naBnenus. [Ipunuun pa6otsl. O61acTH TPUMEHEHUS.

[Tosicaute paboty crenaa. Onuiute paboTy U3MEPUTEIHLHOTO KaHalla TaBJICHUS.
MoeT JIM OH HCHOJIb30BaThCd B aBTOMATHYECKOM CHUCTEME PEeryJIMpOBaHUS
ypoBHA? BbIBOABI IO padore.

MeTtposorusi KOMMYHHUKAIIMOHHBIX CUCTEM HOBOI'O TTOKOJICHUSI, B TOM YHCIIE IS
cerer 5G U1 JaTYNKOB TABJICHUS.

Hcnonp3oBanue crieluaibHBIX TPOrpamMM ISl TPOBEACHUS MPOIIEAYPHI TOBEPKH
tuna «MeTposiory.

JlabopaTopHnas padora Nell

Tema «3ydyeHune NpUHIUIOB U3MEPEHHS YPOBHS U NOBEPKA TMAPOCTATUYECKOTO
ypoBHeMepa. BuzyanbHbli, TOMIaBKOBBIN, OYHKOBBIN, EMKOCTHON YPOBHEMEDPDI».

3aganue:

N3y4nTh NpUHIUIIBEI U3MEPEHUs YPOBHS, IPOU3BECTU IIOBEPKY THIAPOCTATUYECKOTO
ypOBHEMEpA.

Hcxonuble 1aHHBIE /151 BHINOJHEHU J1a00pPaTOPHOIi padoThl

1.

Ne Bapuanra.

2. Metoauueckue ykazaHus K Ja00paTOpHOU paboTte

Bonpocsl ni1s codecenoBanus no teme Nell:

1.

N

W3mepenne ypoBHS KUAKUX U CHIITyYUX BEIIECTB:

OO1mre MoHTHS, KIacCu(PHUKAIMSI YPOBHEMEPOB 110 TPUHITUITY ACUCTBUS;

Pene ypoBHS, UX NPUMEHEHHS B MHKPOIPOIECCOHHBIX CXEMaXxX YIPaBICHUS
TEXHOJIOTUYECKUMH Tporeccamu. OHO-, IBYX- U TPEXTO3UIIMOHHBIE pelie.
BusyanbHble cpeicTBa WM3MEpPEHHs] YPOBHS W ypPOBHEMEPHBIE KOJIOHKH. Mx
Ha3HaYCHUE.

ByiikoBele M TOIUIaBKOBBIE YpoBHeMepbl. CpaBHHUTENbHAS XapaKTEPHCTHKA.
Ob6nactu NpUMEHEHHUS.



o

B 4yeM omiMuMe KOHCTPYKUMHM @IpU NpPUMEHEHHH JudPepeHnnaIbHbIX
MaHOMETPOB U TaTYUKOB I'HPOCTATUYECKOTO AABICHUS IPU U3MEPEHUH YPOBHS?
I'mapoctatnyeckue ypoBHemepsl. [Tpunuun aerictBus. OCOOEHHOCTH MOHTaXa.
AUNP-30. Pacumudposka. [lpunuun geiictBus. O61acTu npuMeHeHus. AHaIOTH.
ANEKTPUYECKHUE YPOBHEMEPHI: YJIbTPa3BYKOBbIE U AKYCTUUYECKUE YPOBHEMEPHI.
[Tpunnun nefictBusi. CpaBHUTENbHAS XapaKTEPUCTHUKA.

10. BonnoBoanble ypoBHeMepbl. Mx mpumenenune B CrucremMax aBTOMAaTHYECKOTO

YIIPAaBJICHHA TCXHOJIOIHYCCKUMHU IIPpOLHCCCaAMU.

JlaGopaTtopHnasi padora Nel2

Tema «l3yyeHne NpUHIMIOB M3MEPEHMUS pacxoJa M IOBEPKAa JAaTYUKOB IIO

HU3MCPCHUIO pacxoa. PacxoszepLI IIOCTOAHHOI'O U IICPCMCHHOI'O IICPCIIaga JaBJICHUA.

3aganue:
N3yunTh mpuHIMIBI U3MEPEHUs pacxoja, MPOU3BECTH TAPUPOBKY pacxojoMepa

IMCPCMCHHOIO IICPCIIaia NaBJICHHA. CpaBHI/ITB ITOJIYYCHHBIC Fpa(l)I/IKI/I.

o0k wh

~

Hcxoanbie 1aHHbIE 17151 BHINOJIHEHUSA J1a00paTOPHO padoThI
1. Ne Bapuanra.
2. Meronuueckue yka3aHus K JJabopaTopHoOi padoTe

Bonpocsl nis codecenoBanms mo teme Nel2:
1.

N3mepenune konudecTBa U pacxoja KUAKOCTH, raza 1 napa. Oomas napopMarusi.
HomuHnanbeHbIe U TIpe/iesibHbIE XapaKTePUCTUKH.

OcHoBHbIE OTpe/ieieHHs. 00bEMHBIE CUETYHKHU; CKOPOCTHBIE CUETUHKHU;
Pacxonomepsr: obune ceenennst. O0bEeMHBIN U MAaCCOBBINA PaCXO/.

N3mepenune pacxona METOAOM MOCTOSIHHOTO TIEpenajia AaBJIeHUS;
DIEeKTpOMarHuTHbIE (MHAYKIIMOHHBIE) PACXOI0MEPHI;

N3mepenue pacxoma METOAOM IEPEMEHHOTO INepernaja AaBJICHUS, YCIOBHbIE
0003HaYEeHHSI CYXAIOUIUX YCTPOICTB, UMIIOPTHBIE aHANIOTH (AHYOap).

[TosicauTe Gopmyiy mo pacuery nuadparmol.

YapTpa3BykoBoi pacxogomep. JloCTOMHCTBA U HEJOCTATKH PaOOTHI.

MaccoBbiii pacxogomep (kopuonucoBslii). [loscaure paboty nporokoia RS-485.
Kaknmu emé BRIXOHBIMH CHTHaJIaMU 00J1a1aeT nmpuoop?

10. BuptyanbHas MoOJenb CUYETYMKAa-pacxoaoMepa. PesynbpTaTel u3MEpeHUI

pacxoja.

JlaGopaTopHasi padora Nel3.

Tema «[lopsgok mocTpoeHUs (QYHKIMOHAIBHBIX CXeM U clenupuKaluy Ha

HpI/I60pI)I H CpPCACTBA aBTOMATHU3allNH. OcHOBHBIE 0003HAYECHUS amnmnapaToB U CpCACTB
aBTOMAaTUu3alumn».

3ananmue:

N3yquTh TOPSII0K TOCTPOSHUS (PYHKIIMOHATBHBIX CXEM.
Hcxonnble 1aHHbIE /151 BHINOJHEHHUS Ja00paTOpPHO padoThI
1. Ne Bapuanra.



no

4.

2. Meronnueckre ykazaHus K JJabopaTopHOit paboTe

Bomnpocsl qus codecenoBanus no reme Nel3:

Kakum oOpa3zom 0003HAYAIOTCS TEXHOJOTMUECKHE MOTOKM Ha (PYHKIIMOHAIBHOM
cxeme?

Kakue mapamerpsl HeOOX0IUMO YyYECTh MPU BHIOOPE MPUOOPOB?

[Tpu momoIM KakUX TEXHUYECKUX CPEICTB MOXKET ObITh peann3oBaHa (PYHKITUS
TIR? MoeT 51 3Ta QyHKIMS ObITh peaJu30BaHa IpH MOMOILIN KOHTposuiepa?
Byner nu pasnuuaThCs TOJNILMHA JIMHUNA TEXHOJIOTMYECKUX TPyOONpPOBOAOB M
UMNYyJIbCHBIX TUHUN? [Touemy?

5. Kakum 06pa3zom co6itroatoTcst pa3Mepbl TEXHOJIOTUYECKOTO 000pYI0BaHUS U CPECTB
aBTOMAaTH3alUU Ha QYHKIIMOHAILHOU cxeme?
6. I[lpouuTaiiTe cuenyrone oO0O3HAYEHHs] MW TOJO0EpPUTE COOTBETCTBYIOIIME
o6o3nauenusMm npuodopsl: HS, TE, PT, QIR.
7. IloctpoiiTe (YHKUMOHAJIBHYIO CXEMY HM3MEPHUTENIBHOIO KaHajlla Mpeablaylei
nabopaTopHoii paboTsl. [losicHuTe BHIOOD.
8. bapwepnl mnckpoOesomacHoctH. Kakum 00pa3zom oHHM OyayT oToOpakaThCcs Ha
yeprexe? IMEroT Jin oHM Mo3uIHoHHOe 00o3HaueHue? [louemy?
9. Kak momo6paTth HEOOXOIUMBIN TPUOOP, UCTIOIB3YSI HHTEPHET-PECYPCHI?
10. Ucnons3oBanue mporpamm CAIIP KOMITAC-3/1 u Autocad mis cos3maHus
(GYHKIIMOHATBHBIX CXEM aBTOMATHU3HUPOBAHHBIX TEXHOJIOTHYECKUX MPOIIECCOB.
11. 3-J1 MoenupoBaHUE TEXHOJIOTUIECKIX YCTAaHOBOK.
Pasznen nucuunanHbI KoaundecTBo 0a/1710B
min/max
Jlabopamopnoe 3auamue 3 )
Bcezo 8 npakmuueckux 3ansamuti HUmoeo: 24 40
Ounenka Onucanne

5 JleMOHCTpHUpYeT TOJIHOE MOHWMaHHWe mpoOnembl. Bce TpeboBanus,
NpeIbsBIIsieMbIE K 3aJJaHUIO BBITIOJIHEHBI: PaboTa BBINOTHEHA B ITOJIHOM 00beMe
- 1o 3 GamioB, cobmoaenue npasui Th - no 1 Gamna, B oTyeTe MpaBUIBLHO
BBITIOJTHEHBI Ta0NIULIbI, TpaduKU, BEIYUCTIEHUS A0 3 0aioB.

4 JleMOHCTpHUpyeT YaCTUYHOE MOHUMaHKe MpoosiemMbl. PaboTa BeIoHEHA
B TOJIHOM OOBbeMe. BOJBIIMHCTBO TpeOOBaHM, MPEABSIBISIEMBIX K 3aJJaHUIO
BBITIOJTHEHBI.

3 Beimonaun paboty, odopmMui corjacHO TpeOOBaHHUSM, HO TIOHSI JIMIIb

MOPSAJOK JECUCTBUM.
JleMoHCTpUpyeT HemoHWMaHue npooOiiembl. Her otBera. He Obuio
MOTIBITKU PEIINUTH 33J1a4y

Bce nmaboparopubie padboTs! BeL1okeHB B IMTOC Moodle.
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MuHHCTEpCTBO HAYKH M BhIcIIero oopasosanus Poccuniickoii @enepanuu
HuxHekaMCKUil XUMHKO-TEXHOJOTHYeCKUl HHCTUTYT ((pusman) geaepaibHOro
roCy1apCTBEHHOI0 0I0/I’KETHOT0 00Pa30BaATEIbHOI0 YUYpeKAeHHs BbICIIETr0

oOpa3oBaHus
«Ka3aHcKkuil HAHOHAJILHBIH UCCJIEA0BATEIbCKUI TEXHOJIOTHYEeCKH I
YHHMBEPCUTET»

Hanpasnenne noarorosku 27.03.04 «YupaBieHUE B TEXHUYECKUX CUCTEMAX))

KoMIJIeKT TeCTOBBIX 3aJaHU HTOTOBOI0 TECTUPOBAHUA Nel.

Bapuant Nel
Yacrte 1. 3ananme ¢ BLIOOPOM HEeCKOJILKHX BEPHLIX OTBETOB
U3 npednosicennvix 6apuanmos omeemos gbloepume HeCKOIbKO GEPHbIX.

1.1. U3mepuTenbHBIM IPUOOPOM HA3BIBAIOT:

a. Ilpubop cnocoOHbII U3MEPATH KaKyI0-TM00 BEIUUUHY

b. CpenctBo u3MepeHuil, mpeaHa3HAUYCHHOE I BBHIPAOOTKH CHUTHAA HM3MEPUTEIbHOM
uH(popMaiuu B hopMme, yIOOHOM [T Tepeiauul U JalbHEeHIero mpeodpazoBaHusl.

c. CpenctBo H3MEpeHHMiA, ClyKalee A7 BbIPAOOTKH CUTHAllAa W3MEPHUTEIbHOM
uHpopmanuu.

1.2. AGcomroTHas NOTrpCHuIHOCTh CPCACTBA UBMCPCHUA, OTPAHNYCHHAA BO BCEM JTHUAIIA30HC

MMOCTOSAHHBIM, HC 3aBUCAIINUM OT TCKYILICI'O 3HAUCHUA, ITPEACIIOM, HA3bIBACTCH. . .

A. AooumusHot

b. OtHOCHTENBHOM

B. AGcomtoTHoi

I'. MynbTUIIIIMKATUBHOM
. Ioepewnocmoio nyns

1.3. I/ISMepeHI/ICM Ha3bIBACTCA COBOKYIIHOCTb onepaunﬁ IO HaXOXIACHUIO 3HA4YCHUA

BCINYHHBI

9KCHepTHHM METOAOM
C NOMOUBIO CNeYUAIbHbIX MEXHUUECKUX cpe()cme
Onvimuvim nymem

e o o

MareMaTU4eCKUMU HUCCIICOJOBAaHUSIMU

1.4. K npunnumnam ['CIT otHOCSTCS:
a. Brigenenue ycTpoicTB 0 QYHKIIMOHATBEHBIM MIPU3HAKAM.
b. Usrorosienue obopymoBaHus.
C. MuHuMU3aNMsg HOMEHKIIATYPHI.
d. ArperatHoe MOCTPOEHUE TEXHUYECKHX CPEICTB
1.5. VI3 yero M3roTaBIuBaOT TEPMOAIEKTPOIbI?
CmiaB Menu.
CniaB anoMHUHUSL.

CnnaB xpoma.

o0 o

CnnaB xpomens



e. CruiaB KOHCTaHTaHa.
1.6. Cocrapusiiomuye TMOTPEIIHOCTH, OOYCIOBICHHBIE HECOBEPIICHCTBOM CPENCTB

U3MEPECHUI:
a. CyObeKTuBHAs
b. Mertoanueckas
C. Hncempymenmanvuas
d. OUHAMUYECKASA
1.7. HauGospiiee 1 HauMeHbIIee 3HaY€HUE OTHOCUTEIIBHON MOTPEITHOCTH:
a. 0,1%
b. 2 mpoMuIIe
C. 1%
d 0,02

1.8. OcHOBHBIE (PU3NYECKHE BEIUYHHBI:

Cuna moka

Hnuna

DNEeKTPUUECKOE CONIPOTUBIICHUE
Macca

DHueprusi, pabota

JlaBreHue.

D OO CT®

1.9. TepmoanekTpuueckuii mpeodpazoBatensb (TOII) oTHOCHUTCS K ... TPeoOpa3oBaTEISIM

1. BbIAAaOIIHUM CHUT'HAJI B BUAC U3MCHCHHA COIMPOTUBJICHHA

2. eenepamopHviM
3. C BbIXOOHBIM CUZHAIOM 8 8UOE 30C
4. mapamMeTpu4EeCKUM

1.10. Buasl u3MepHUTEIBbHBIX PUOOPOB. ..
1. ananoroBbie

2. yughposvie

3. nedopmupyromnme

4. mpuBEICHHBIC

1.Yacts I1. 3axanne ¢ BLIOOPOM OTHOI0 BEPHOI0 OTBETA

U3 npeonooicennvix 6apuanmos omeemos gbibepume moabko 00UH EPHbIU 6APUAHMN

2.1. IlpuHuun peWcTBUS NUPOMETPOB H3JIYUYEHUS OCHOBaH Ha HCIOJIb30BAHUU
U3JIy4€HUS HAIPETHIX TEIl.

a. Tennogoco.
b. 3BYKOBOTO.
C. OHEpPreTu4ecKoro.

2.2. CoOBOKYIHOCTH (DYHKIITHOHAJILHO U KOHCTPYKTUBHO OOBETMHEHHBIX CPEACTB U3MEPEHUH H
JIPYrUX YCTPOMCTB B OJHOM MECTE€ JUIsl PAllMOHAIBHOIO PEHICHUs 3aJa4d U3MEPEHUN WU
KOHTPOJISI Ha3bIBAIOT. ..

a. MHdpopManmoHHO- BHIYMCIUTEIBHBIM KOMILIEKCOM
b. M3mepurensHbIM MpUOOPOM
C. M3mepurenbHON yCTaHOBKOM



d. HUnpopmayuonno-usmepumenvHoi cucmemotl

2.3.  Ilo ciocoOy nmoxydeHus pe3ysbTaTa U3MEPEHUs M0IPa3IeIsaioT Ha ...

a. Hp}l]l/lble U KOCBEHHble

KonTakTHbIE 1 OECKOHTAKTHEIC

b
C.  AOCONIOTHBIE, JOMYCKOBBIE M OTHOCUTEIbHBIC
d TexHuueckue u 1a60paTopHbIE.

2.4, -ipuOOp 1711 U3MEPEHUs A0COTFOTHOTO ¥ M30BITOYHOTO JTABJICHHUS.

a. Tepmomerp.
0.  Manomemp.
B.  [Iupomerp.

2.5. Kax HazpIBaeTCs KOIUYECTBSHHAS XapaKTCPpUCTHKA (bHSH‘*IGCKOfI BCIIMYHHBI:

a. BEJIMYMHA;
§) eauHuIA GU3UIECKON BEITMYUHBL;
B. 3HaYeHUE (PU3NICCKON BEITMUNHBI,
r pasmep;

i} pa3MepHOCTh

1. Yactp I11. 3ananmne Ha ynopsiioueHue OTBETOB

Yemanosume coomeemcemeue Meofcdy PA3PO3HEHHbIMU YacmAMU ymeepofcdeHuﬂ

3.1. YcTaHOBHTE COOTBETCTBHE MECKAY OIPCACIICHUEM U €TO XapaKTepHCTHKOﬁZ

1. AOconroTHas MOTrpPenIHOCTh
U3MEPCHHUS

d. PasHOCTb MCKAY U3MCPCHHBIM U ﬂeﬁCTBHTCHBHBIM

3HAYCHHUEM H3Mep$[eMOI>'I BCJIIMYHHBI

2. OtHOcCUTENbHAS
MOTPEITHOCTh U3MEPEHUS

. abcomoTHas MOrpCIHoOCTD, JCJIICHHAs Ha

JNEUCTBATEIILHOE 3HAUCHHE

3. Cucremaruueckas
MOTrpeIIHOCTDH

. COCTaBJdromasas TOrpCUIHOCTU ITOBTOPAROIIAACS B

CEepUHU U3MEPEHUN

4. CrnyyaifHas HOTPEIIHOCTb

COCTaBJISAONIAs HOTPEIIHOCTH cilyyaitHbIM
o0pa3oM  H3MEHSIOIIAsiCsl  MpPU  MOBTOPHBIX
H3MEPEHUSIX

4.2 TlpuBemuTe B COOTBETCTBHE (DH3UYECKHE BETUIHHBI H H3MEPSIOIINE UX TPHOOPHI:

A. YacTora BpaieHus

1. Taxometp

b. CBeToBOM MOTOK

2. MaHOMETp

B. /laBnenue

3. BOJIBTMETD

I'. DnekTpryeckoe HarpsHKEHUE

4. repmonapa

Temneparypa

5. boTopesucTtop

3.3. CocTaBbTE COOTBETCTBHUE JHUaIlia3OHOB U a0COIIFOTHOM MOTrpeIIHOCTU I/ISMepeHI/Iﬁ
HAIPS?KCHUA BOJIBTMETPOM KiIaCCa TOUHOCTU 4.0:




a. 0-50B 0,2B
b. 0-10B 0,4B
c. 0-50B 2,0B

d. 0-250B 10B
e. 0-1000 B 40B

3.4.YKaxuTe COOTBETCTBUE MEXKY (DYHKIIUSAMH peJiesia METPOJIOTHH U €T0 Ha3BaHUEM:

1. 3anumarommiics BompocamMH TEOPUM  HU3MEPEHHUS
pelIeHNEeM Hay4HBbIX 33134

u | 1. Teoperuueckas

2. 3aHMMAIOIIMIACS PEIICHUEM 3aKOHOIaTeNIbHBIX 3a/1a4

2. 3akoHojarejbpHas

3. 3aHMMAIOMIMIACS PEHICHUEM MPAKTHYECKUX 3a71a4

3. Tlpuknagnas

3.5. CocTaBpTe COOTBETCTBHE MEXIY MNPUHIUIIOM
npeoOpa3oBaTessi U €ro Ha3BaHUEM:

JIeHUCTBUS HU3MCPUTCIILHOI'O

[Ton neiictBueM cuiibl (AaBIEHMS) BBLAAIOT HA BBIXO[ IIpe30anexTpruyeckuit
WU3MEPUTENIbHBII CUTHal 3a CYET COOCTBEHHOM BHYTpEHHEH
SHEPTUU U HE HYXKIAIOTCS B KAKMX-T11M00 BHEITHUX UCTOYHHKAX
IIpn HarpeBe BBIIAIOT HA BBIXOJ JJIEKTPUYECKUI TepMoaneKkTpuyecKuii
M3MEPUTENIbHBII CUTHal 3a CYET COOCTBEHHOM BHYTpPEHHEH
SHEPI'UU U HE HYKJAI0TCs B KAKUX-TM00 BHEIIHUX UCTOYHHKAX
OcHoBan Ha WU3MEHEHNN JJEKTPUYECKOTO Tenzope3ucTuBHbIN
COIIPOTHBIIEHUS] 1O/ JAEUCTBHEM BXOJHOM mpeodpazyemMoit
MEeXaHUYECKOH BEJIMYMHBI (J1aBICHUS)
OcHoBaH Ha U3MEHEHUU JIEKTPUYECKOTO TepMope3nCTUBHBII
CONPOTUBIICHUS IO BIMSHUEM TEMIIEPATYPBI
1.Y9acre IV. 3apanus ¢ nponyckom hparMeHTa TeKCTa.
3anonnume nponyck
1.1.  BcerocymecTtByer OCHOBHBIX €JVHMI] BEJIMYMH
e Cemp
e [lars
e [llects
e Bocewmsb
1.2. CUTHAJI, TO €CTh NepeAarouii HHPOpPMaIMI0 B BUJE SHEPTUU
CKaTOro BO3yXa
e DJEKTPUYECKUI
o [Inesmamuueckuii,
e [unpaBauyecKkuu
e MexaHUYECKUN.



1.3.  CymecTBeHHBIM MPU3HAKOM ATAJIOHA HE SBIISICTCS

e BocnpouzBoanuMocTh

e HeusMeHHOCTh

o (ClIM4aeMoOCThb

e KoHKypeHTOCTIOCOOHOCTh

1.4.  Cekynna B cucreme CU sBnsercs eqUHULEH

e [IpousBogHoii

e JlonpHOH

e JlomoaHUTEIbHOMI
e OcHoBHOI

1.5. MOTPEUIHOCTh, 3TO  IOTPEUIHOCTb, IOBTOPSAIOLIASACA  IIPH

OJIMHAKOBBIX YCIIOBUSX.
AOconroTHas
OTHOCHUTENIBHAS
Cucmemamuyueckas
Crnyuaiinas

Bapuant Ne2

2.Yactb I. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

3 npea]lOcheHHblx 8ApPUAHIMOB OMBeEMoe6 6bl6epume HECKOJIbKO 6EPHbLX.

1.1. ITo MecTy B CTPYKTYPHOH CXeM€ M3MEPUTEILHON I[ENU Pa3nyaloT U3MEPUTEITbHbIE

npeoOpaszoBareny ...

® o0 oW

i

e.

1. nepsuynsie

2. npomedxcymoumsie
3. UHIUKATOPHBIE

4. yripaBJistonye

1.2. Ilpu oueHke peaibHOW MOTPEIIHOCTH U3MEPEHUSI HEOOXOJUMO YUUTHIBATS!
Llenp n3MepeHus
Hucmpymenmanvuyro cocmasisaowyo nocpeusocTn
Memoouueckylo cocmagasaowyo nozpeunHocmu
BenuunHy BO3MOKHOTO U3MEHEHUS U3MEPSIEMOMN BEITMYUHBI
CybvexmusHyro cocmasnaiowyio no2peunoCcmu.

1.3. K MeTposIoriueckuM XapakTEPUCTHKAM CPEICTB U3MEPEHUN OTHOCSTCS:
XapakTepUCTUKH HAIEKHOCTH
Xapaxmepucmuku nocpewnocmei
Xapaxkmepucmuku uzmepumenbHo2o npeoopazo8aHus
DKCIUTyaTalluOHHBIEXapPAKTEPUCTUKHU
DProHOMHUYECKUE XapaKTEPUCTHUKH.

1.5 Ilo npuHIMMIy AeHCTBUS MPUOOPHI Il U3MEPEHUS JaBICHUS JENSITCS Ha!

a. JXunkoctHEIE.
b. Cyxue.



c. Jedopmanmonusie
d. Mexanuueckue.

1.6. OCHOBHBIMH €TUHUIIAMH CUCTEMBI (DU3UYECCKUX BEITHYNH SBIISIOTCH ...
1. BaTT
2. memp
3. Kunozspamm
4. 1KOyNb

1.7. Tlo MexxTyHapOIHOM cucTeMe eUHUILL (PU3HUECKUX BEIIMYUH CHUIIA H3MEPSIECTCS ...
1. M/c
2.x2/ (M +c?)
3. pan/c
4. Heiomon

1.8. IpucraBkamu SI mns 0003HAauYCHHS YBEJIWYCHUS 3HAYCHUU (DU3MYECKUX BEITMYHH
SIBJISIFOTCS ...
1. xuno
2. caHTH
3. meaa
4. MUKpPO

1.9. Tlo mkaie cpeacTBa U3MEPEHUSI ONIPEIEIISIIOT:
a. [Tonocy mpomyckaeMbIX 4acTOT

b Bepxnuii npeden noxazanuti
C. BxonHoi mMmnenanc
d Lleny Oenenus wikanvl

1.10. I'CII nns nepenaun MHGOPMALIMOHHOTO CUTHAJIA UCTIOJIb3YET BETBU

HHeemamuquKyio

T'uopasnuueckyro

o T p

Dnexkmpuueckyro

d . HBG?»OMeTpI/ILIeCKyIO

2.Yactp I1. 3aganue ¢ BLIDOPOM OTHOr0 BEPHOI'0 OTBETA
U3 npeonosicennvix apuanmos omeemos gvloepume moibko 0OUH EPHbILL 8APUAHM

2.1. TlpousBoaHo#l (u3HUYECKON BETUUMHOU SIBIISETCH. ..

a. Cwmia cBera

b. KonmuectBo BemiecTsa
C. Mowmnocmo

d. Bpewms

2.2. HcTuHHBIC 3HaYEHUS HU3MCPACMBIX (pI/I3I/ILIeCKI/IX BCJIIMYHUH - 3TO...



2.3.

2.4.

a. [IpuOnurkeHHbIE OLIEHKH 3HAYCHUH BEIMYMH, HalIEHHbIC OIIBITHBIM ITyTEM

b. 3uauenus, uoeanono ompasxcarowue ceolicmea 0aHHo20 06vEKMA KAK KOTUHECTNEEHHO,
Max u Ka4ecmeeHHo

€. CoBOKyIHOCTb 00OIBIIOrO uKcia (aKTOPOB, AEHCTBYIOIUX HA IPOLIECC U3MEPEHUS

d. 3HaveHws, 3aBUCALIME OT METO/Ia K3MEPCHUS U TEXHUYECKUX CPEJICTB M3MEPEHHUSI

O06o00menHas xapakTeprucTyka cpencts uamepennii (CH1) nanHoro Tua, onpeaesnseMas
npeaesiaMy JIOMyCKaeMO#M TOTPEITHOCTH, HAa3bIBACTCA. . .

KommiekcHeiM 1oka3areneM kadectsa CU

NurterpanbHbpiM mokazatenem kadectBa CU

Knaccom mounocmu

MertponoruueckonxapakTepuCTUKON

oo

Kak HaspiBaercsi enuHuNa (pU3MUECKOW BEIMYMHBI B IIEJI0€ YHCIO pPa3 MEHBIIE
CHUCTEMHOM eIMHUIIBI PU3NUECKON BETUUUHBIL:

1) BHecucTemHas;
2) 0onvHas;

3) xpaTHasi;

4) ocHOBHaAI.

2.Yactp I11. 3aganue HA ynopsiioYeHie OTBETOB

Yemanosume coomeemcemeue Me:)fcdy PAa3pPO3HEHHbIMU YacmAMU ymeep:)fcdeﬂuﬂ
3.1.CootBeTrcTBHE 0003HAUYEHUH KJIACCOB TOYHOCTH U q)OpMBI BBIPAXXCHUA ITOTPCIITHOCTHU

[IpuBenennas 1. Tlpocto umdpa

OTtHocuTenbHA Yucno, 00BeIEHHOE KPyroM

[IpuBenennas udpa, ¢ yrojIkoM Mo Her

AbcomtoTHas UYucno ¢ puznueckoit HANMEHOBaHUEM BeIMYUHBI M

a
b
C.
d
e

S e R I

OTHOCUTENbHAS 0.2/0.1

3.2.YCTaHOBUTE COOTBETCTBHE MCKAY COOTBCTCTBUEM OCHOB M CHUCTEM obecrnieueHUs

€IMHCTBA U3MEPEHUIA:

1.ITpaBoBBIE OCHOBBI A. 3akonsl PO B 0651acTH METPOJIOTHU U
CTaHJapTH3aLUU
2. HopmatuBHO-MeTOIMUECKHE b. Cucremactannapros 'CU
OCHOBBI
3. TexHUYECKHE OCHOBBI B. Oranonnas6a3za
4.0Opranu3aiioHHble OCHOBBI I'. Metposoruueckas ciyxo0a

3.3.CooTBeTCcTBHE (l)I/I3I/I‘leCKI/IX BEJIWYMH U UX 3HAYCHMI:

1. DnexTpuyeckaseMKOCTb 1.100n®
2. Macca 2. 50kr
3. MomHoCcTh 3. 100 Bt
4. Konu4ecTBOTETIOTHI 4. 20 xJx

3.4.YCcTaHOBHUTE COOTBETCTBHE MCKAY BUIaMH COBMECTUMOCTH U UX HA3BAHUCM:

1.

CortacoBaHHOCTb HaprDKeHI/Iﬁ N TOKOB, IIHTAKOIIMUX BHCPFGTI/I‘IGCKaH




OJIOKH

2. KoHcTpykTuBHOE  compsbkeHHe  OJIOKOB TP UX KoHncTpykiimonHas
COBMECTHOM HCITOJIb30BaHUH

3. OO0ecrieueHne COTIACOBAHHOCTH XapaKTEPUCTHK OJIOKOB DKCIuTyaTanuoHHas
10 CTaOWIIBHOCTH pabOThl, HAJCKHOCTH, PEMOHTOIIPUTOTHOCTH,
y100CTBY UCIOJIb30BAHUS

4. [IpenycmarpuBaeT  COIJIACOBAHHOCTh  BXOAHBIX U WNndopmannonnas
BBIXOJIHBIX ~ CHTHAJOB 1O BUJAaM M  HOMEHKJAType,
MH(OPMATUBHBIM [TapaMeTpaM U YPOBHSIM

5. OOecnieueHne cONOCTaBUMOCTU PE3YIbTATOB U3MEPEHUH, Mertpoiiornueckas
palMOHANBHBI BBIOOD M HOPMHPOBAaHHE METPOJIOTMYECKUX
XapaKTEPUCTHK OJIOKOB.

3.5.YcTaHoBUTL COOTHOIIEHUE MCKAY cImocooom MOJIYUCHUA PE3yJIbTaTa HU3MEPCHUA U €TI0

Ha3BaHHUEM:
1. IIpsimble a. M3mepsieMyto BEIMUYUHY ONPEIENSAIOT IyTEM HEMOCPEACTBEHHOIO
U3MEPEHUS
2. KocBeHHbIE b. M3mMepsieMyto BETMUUHY ONPEAEISIOT 110 U3BECTHONW 3aBUCUMOCTH €€

U PE3YJITATOB NPSIMBIX U3MEPEHUMN

3. CoBMeCTHEBIE C. OHpeI[eJ'IHI-OT, HU3MEPAAd OJHOBPCMCHHO JIBC U Ooiee Pa3SHOMMCHHBIC
BCIIMYHHBI

4. CoBokymubie | d. H3mepsiemyto BETUYUHY ONPEAETSIOT, OJHOBPEMEHHO U3MEPSs IBE U
0oJIee OTHOMMEHHBIE BETUYNHBI

2.Yactb IV. 3agauus ¢ nponyckoMm hparMeHTa TeKcTa.

3anonnume nponyck

4.1.TTo MecTy U3MepeHUs yCTaHaBIMBAIOT. . ..
+Mmecmuvle npubopul

-KOMOMHHPOBaHHbIE TPUOOPHI
-TeJIeMeTpu4ecKre Ipudopbl
-TUCTaHIIMOHHBIE IPUOOPHI
-BTOPHYHBIE TPUOOPHI

4.2 .TTorpenrHOCThI0 H3MEPEHHsI Ha3bIBACTCS

o  OmKI0OHeHue pe3yrbmama om UCMUHHO20 3HAYEHUS USMEPAEMOU 8EeTUYUHB]

e [lorpemHocTs CpeACcTB U3MEPEHNN, UCTIOIB3YEMbBIX B HOPMAJIBHBIX YCIOBHSIX
e PesynbTaT N3MepeHus

e (CyMMapHO€ 3HaY€HHE NIPUBEACHHON MOIPEUIHOCTH

4.3.A0coTFOTHAS TOTPEITHOCTh H3MEPUTEIHLHOTO MPHOOpa- 310. ..
- Paznocmbu medicdy nokazanuem npubopa u UCHMUHHbIM 3HAYeHUeM GeTUUUHbL
-IlorperrHoCcTs U3MEpEHMs], BRIPAKEHHAS B €IUHUILY U3MEPEHUs
-OTHONIeHHE OTPEIIHOCTH MPHOOpPa K HOPMHUPYIOIIEMY 3HAUECHHUTO



-CyMMa OTHOCUTEIBHON U IOMYCTUMOM MOTPEITHOCTH

-PasnocTh nokazanuii mpubopa B €AMHUILY BPEMEHU

4.4 TepmoMeTp NpeACTaBIAIOIMINNA cO00M /1Ba pa3HOPOJIHBIX IPOBOAHMKA, BKIIOUYEHHBIX B

OOLIYIO 3JIEKTPUUYECKYIO 1I€Tb, Ha3bIBAETCS TEPMOMETPOM.

ManomeTpuyeckum
Tepmoanexkmpuueckum
bumeranmuueckum
JnnaroMeTpruuecKumM

4.5.1Tpubopsl, ocHOBaHHBIE Ha TeHepupoBaHuu D/IC, mpONMOPIMOHATEHON H3MEPSIEMOMY

rapameTpy Ha3bIBAKOTCS peoOpa3oBaTEISIMH.
e [lapamerpuueckumu
o [enepamopHvimu
e [IHeBmMaTnueckumu
e ['mapaBnmueckumu
Bapuant Ne3

3.Yacrb 1. 3ananmne ¢ BLIOOPOM HECKOJLKHX BEPHBLIX OTBETOB

s l’lpeaﬂOcheHHblx 8apuarmoe omeemoe 6bl6epume HECKOJIbKO 6EPHbLX

1.1. Bungsr HOFpeIHHOCTeﬁ HU3MCPCHH:, 3aBUCAINNEC OT UBMEPACMOI'O 3HAUCHUA:

a. aJIuTHBHAS

b. mymemuniuxamuenas

C. JOIIOJIHUTEJIbHAas

d. omunocumenvnas

€. TMOTPEHIHOCTh TUCKPETU3AIIH.

1.2. COCTaBJ'IHIOH_[I/IC l'IOl"p@IJ.IHOCTCfI I/I3MepeHI/II71, 3aBHUCAIINEC OT yCJ'IOBPIfI MMPOBCACHUA

U3MEPECHUI:

® o0 o w

OCHOBHas

METOJHUYCCKast

OONOJIHUMENbHAA

OTHOCUTCIIbHAs

noepeuwHocmb epa60tmx YCA08UsX IKCnyamayuu.

1.3. Ilpu monmaue Ha BXOJ BOJbTMETpa oOpasnoBoro curHamna 1 B, ero mokaszanue

cocrasuio 0,95 B. [lorpemHocTts n3MepeHus paBHa:
+0,05B
+0,05B

a.

® a0 o

-0,05B

+5%
-5%

1.4. Pa3HOBUAHOCTH METO/Ia CPAaBHEHMSI C MEPOI:
a. (100+1,0); B=0,95;



100 B

100B; cpencTBo n3mepeHusi-ponbT™MeTp B7-16;
100B; CKO=0,5B;

(100+1,0) B; P=0,99.

® o0 o

1.5. lnst u3mepeHust pacxo/ia MPUMEHSIOTCS CIICAYIOIINE METO/IbI:
Memoo nocmosinnozo nepenada 0asieHus

Meron nepenaia JaBIcHUS

Memoo nepemennoeco nepenaoa 0asieHus.

Ao

MGTOI[ HU3MCPCHUA TUAPOCTATUUCCKOT'O JaBJICHU.

1.6. Tepmometp conpotusieHus (TC) oTHOCUTCA K ... TpeoOpa3oBaTENISIM
1. reHepaTOpHBIM
2. 8b10AIOWUM CUSHATL 8 BUOE UBMEHEHUSI CONPOMUBTEHUS
3. ¢ BBIXOJZHBIM CUTHAJIOM B BHJIE DJIC
4. napamempuueckum

1.7. ITo cnocoOy BbIpaKeHUSI OTPEIIHOCTH CPEACTB U3MEPEHUI MOTYT OBITH ...
1. abconromnule

2. rpyOble

3. cnyuyaiiHbIe

4. omHocumenvHbie

1.8. Kiaccom TOYHOCTH Ha3bIBaeTCs OOOOIICHHAs XapaKTePUCTHKA, BbIpaykacMas
npejesiaMy JJOMyCKaeMbIX TOTPEIIHOCTEH ...

1. ocrnosnou

2. CHCTEMATHYECKOM

3. dononnumenvHou

4. cmyqaifHOU

1.9. IlpucraBkamu SI a5 0603HaUEHUST YMEHBIIAOIMINUX 3HAYCHUN (DU3UUECKUX BEITMUNH
SIBIIIOTCH ...
1. oeyu
2. canmu
3. KHIIO
4. reKTo

1.10. ITo cnocoOy GpopMHUpOBaHUs BEIXOAHOTO CUTHAJIA U3MEPHUTEIbHbIE IPeoOpa3oBaTesn
JeTISITCS Ha. ..
1. napamempuueckue
2. CHHYCOUWIaJIbHbIC
3. IUCTIPCUOHHBIE
4. cenepamopnvie

3.Yacts I1. 3aganue ¢ BLIOOPOM OTHOr0 BEPHOI'0 OTBETA
U3 npeonosicennvix 8apuanmos omeemos evibepume moabko 00OUH BePHbIU APUAHMN




2.1.

2.2.

2.3.

2.4.

2.5.

2o oo

oo oo
oo oo

oo o

COBOKYNIHOCTh IIPUEMOB HCHOJIb30BAaHUS IPHUHLMIIOB M CPEACTB H3MEPEHHI,
BbIOpaHHas 1715 pelIeHHs] KOHKPETHOM U3MEepUTEIbHOM 3aauu, Ha3bIBACTCA. . .
ToyHOCTBIO H3MEpEHUS

N3mepennem

Memoodom usmepenus

ITorpemHOCTBIO M3MEpPEHUS

KauecTBeHHON XapaKTEPUCTUKON BEJIMYUHBI SBIISIETCS. . .
IIoCTOSIHCTBO BO BpEMEHH
[TorpemHocTs M3MepeHUs
Pazmep
Pa3zmepHOCTH

[Ipu BBITTyCKE CPENCTB U3MEPEHUN M3 MPOU3BOJICTBA WIIM TIOCIIE PEMOHTA MPOBOAUTCS
MOBEpKA. ..

lepsuunasn

DKcnepTHas

Ouepennas

[Iepnonnueckas

Pesynbrarom  u3MepeHHs MHKpPO-TIEpEMEIICHHs] HM3MEpUTEIeM C  IPEeAesioM
norpemtHocTH + (0,01x +1,0) MmkM nokaszeiBaromumM 100MKM, SBISETCS:

100+ 2,0 mrm
100+ 0,5 mxm
100+ 1,01 MM
100+ 1,5 MM

['maBHBIA METPOJNOr MOTYUHSAETCH. ..

I'naenomy umdwcenepy npeonpusmus

QenepanbHOMY areHTCTBY MO TEXHHYECKOMY PETYJIUPOBAHHIO M METPOJIOTUH
(Toccrannapty Poccun)

Bcepoccuiickomy  HaydHO-HCCIEIOBATENIbCKOMY  HWHCTUTYTY  METPOJOTHYECKOMH
ciyx6s1 (BHUMMC)

LenTpy crangaptuzanuu u metponoruu (LIMC) pecriyOnuku (kpast)

3.Yacts I1l. 3aganve HA ynopsiiouyeHe OTBETOB

Yemanosume coomeemcemeue Meofcdy PA3PO3HEHHbIMU HaCmMAMU ym@epofcdeyuﬂ

3.1

. ComnocraBbTe Ha3BaHHE METOAA U3MEPEHUSI TEMIIEPATYPhl C COOTBETCTBYIOLIUM EMY

HNPUHIUIIOM pabOThI:

1. Tepmoanekrpornpeobpa3oBarens | a. I3MepeHHe CTENEHU U3ITyYeHHs HarPEeThIX Tell

2. TepmomeTp CONPOTUBIICHHS b. Wuaymupoanne DJIC, mpomoprroHaIbHONR

MU3MEHEHUIO TEMITEpaTyphl

3. TImpomerp Cc. U3meHenne COIPOTHUBJICHHUS,




IIPONOPLUOHAIIBHO U3MEHEHHUIO TEMIIEPATYyphl
IIPOBOJAHMKA

4. MaHOMETpUYECKUN TEPMOMETP

N3menenue

oObema pabodero BemecTBa

IMPONOPHUOHATIBHO USMCHCHUIO TEMIICPATYPhI

3.2.YcTaHoBUTE COOTBETCTBHE MCXOY 0003HayeHHEM KJlacca TOYHOCTH MU BbIPAXXCHHUCM

IMpEaACIOB AO0IMYCKACMbIX 3HaYCHUH OCHOBHOM MMOTpCIIHOCTHU

5. UYwucno 0.5 B OKpYy»KHOCTH, e. A/Xp*100% =+ Q
6. 1,0 +[ 0,2 + 0,1(Xiow/ X-1)]
7. 0,2/0,1 g A/X*100%=+K
8. M h. A== (ax +6)
3.3. YCcTaHOBUTE COOTBETCTBHE MEXKIY pasiesiaMu KiacCU(UKAIUN U3MEPEHHH M HX
Ha3BAHUSAMU:
1. Tlo xapakrepy 3aBucuMocTd uzMepsieMoit | A. CtaTudyeckue U TMHAMUYECKHE
BEJIMYMHBI OT BPEMEHU
2. Ilo crnocoby HaxoxnaeHus wusmepsiemolt | b. IlpsMble kocBeHHBIE, COBMECTHBIE U
BEJIMYUHBI COBOKYIIHBIE
3. Ilo ymcay mMpOBENEHHBIX HCIBITAHUH B. OgHOKpaTHBIE U MHOTOKpATHBIE
4. Ilo cnoco®y BelpaxkeHHsI pe3yabTaToB | I'. AOCOJIIOTHBIE U OTHOCUTENbHbBIE
U3MEPEHUN
3.4. VYcTaHOBUTE COOTBETCTBHE MEXAY BHUIOM DSHEPIUM Iepelayd CHUTHajga U eé
Ha3BaHHUEM:

1. MudopmarmoHHbIi
M3MEHSIOIIErocs TapamMeTpa NEeKTPHUUECKON 1enH

CHUI'HaJl

nepenaercs

B BUJE A. DnekTpuueckuit

2. I/IH(l)OpMaI_II/IOHHHﬁ CUTrHall mepeaacTcsa B BUAC SHCEPIHUH,
CIKaToro a0 ONpCACJICHHBIX paMOK, TABJICHUA BO31yXa

b. [TueBMaTHueckuit

3. MadopMalmoHHBI CUTHAN TIepelaeTcs B BHUJAE DSHEPIHH,
CXKAToro J10 OINPEIEICHHBIX PaMoOK,

(’KUIKOCTH)

JaBJICHUA

B. I'mnpasinueckuii
BOJIBI

VkaxnTe COOTBETCTBUE npeo6naﬂaHH${ My.)'II:THHJ'IHKﬂTHBHOfI n aHHHTHBHOﬁ

MOTPEIIHOCTEN MPH YKa3aHUU KJIacca TOUHOCTH:

1. [Ipeobnaganue aqAMTUBHOM (ITOTPEITHOCTH

CJIO’KEHUS ), COCTABJISIONIEH

a. IIpocro umucno

2. Ilpeobmananne

MYJIbTUILIIMKATUBHOM
(morpentHocTH YMHOXEHHUS),

COCTaBIISTIONIEH

b. Uwucno B OKpYKHOCTH




3. OgHoBpeMeHHOE  TpHCyTcTBHE  00ouX | C. JIpoOb C OTHOIIEHHWEM KOHEYHOTO

COCTAaBJISIFOLIIUX 3HAUYECHUS MOTPEUTHOCTH K
HavyaJIbHOMY
4. HepaBHOMEpHas 1Ikana d. Ywucno HaJ yroJikom

3.Yacrts IV. 3agauus ¢ nponyckoM dbparMeHTa TeKcTa.

3anoanume nponyck

4.1.Bun cepTudUKalUK, PACHPOCTPAHSIONIMICS HAa MPOAYKIHMIO, MPEAHA3HAYCHHYIO IS
obecrieueHrss 0E30MACHOCTH OKPYKAIOIIEH Cpe/bl, JKU3HH 30POBbsS M HMYIIECTBA -
(o0s3aTenbHAs)

4.2.3TaNoHHBIE CPEACTBA U3MEPEHUN, MIPEIHA3HAYEHBI IS (moBepku) paboumnx
CPENCTB U3MEPEHUN

4.3.Ilpu OIHOBPEMCHHOM W3MEPEHUM HECKOJIBKUX OJHOPOJHBIX BEJIHMYMH H3MEPCHHUE
Ha3bIBAIOT (COBMECTHBIMH )

4.4 Bup norpemHoCTH B popmyne A = X - Xyer ABIACTCS (abcoOTHBIM)

4.5.BennunHa (PUKCHPOBAHHOTO pa3Mepa, KOTOPOil yCIOBHO MPUCBOCHO CTaHIAPTHOE YMCIOBOE
3Ha4yeHue, paBHoe 1, Ha3bIBaeTCs (enuHMLIEH) PU3HMUECKON BEITUYMHBI

Bapuant Ne4

4.Yacrs L. 38[[31—[1/16 C BbIOOPOM HECKOJbLKHX BEPHBIX OTBETOB
s npe()flOcheHHblx 6apuannoe omeemos 6‘bl6€pum€ HECKOJIbKO 6€PHbIX

1.1. IIpousBoaHbIe PU3NUECKHIE BETUIUHBI:
a. Cuia cBeta

Mowrocmsb
Konuuecmeo mennomeot
Bpewms

Ceemosoil nomok

o O O T

KonuuecTBo BeliecTna.

1.2. UsmepurenbHbIMU IpUOOpaMusl BISIOTCS:
OO6pa3sioBas KaTymika COmpOTUBIICHUS
Tepmonapa

BosbT™meTp

DJEeKTPOHHO-TY4YEBOH ocIuyuiorpad
Tenzopeszucmop

. @omopesucmop

"o a0 o

1.3. BomeT™meTp knacca TouHoctd 1.0 B okpyxkHOCcTH nokaseiBaeT 200 Bt. Pesynpratamu



W3MEPEHU SBIIAIOTCS:

a. (200+0,5) Br
b. (2000,1) Bt
C. (200+2,0) Bm
d. (100+2,0) Br
e. 200 Bm+1%

1.4. HanMmeHbIIee 1 HanOOJIbIIIEE 3HAYECHHUS OJICKTPHUYCCKOI'O0 COIIPOTUBJIICHUA:

a. 100m
b. 0,IMOm
c. 3,0 xkOm
d. 0,1 Om
e. 50I'om

1.5. MeTozpl yMEHbIIECHUS CIIy4allHOM COCTABIISIONIECH MOTPEIIHOCTH U3MEPEHHI:

a. Meron npsimoro uzMepeHus

b. Memoo mnoz2okpammvix uzmepernuil

C. Meroa KoOMIIEHCALlUi IOTPELTHOCTEN 110 3HAKY

d. Oonoepemennoe usmepenuti COBOKYRHOCMbIO OOHOMUNHBIX CPEOCE USMEPEHULL
€. MeTox BBeIeHUS MOMPABOK.

1.6. TTo MeTposornyecKoMy Ha3HAYCHHUIO CPEACTBA H3MEPEHUH JCTATCS Ha ...
1. ocHOBHBIC
2. 5manonwl
3. pabouue
4. TOIOJHUTEILHBIE

1.7. Knaccudukarus 1aTIMKOB 1O BUY YHEPTHH:
1. CxkopocTHbIe
2. [Tnesmamuueckue
3. MaccoBble
4. anexmpuueckue
5. I'paBUTaninoOHHbBIE

1.8. Hnga pa®oTsl BO B3PHIBOOINACHBIX YCJIOBHMSIX IPOU3BOJCTBA H3rOTABINBAIOT
npUOOPHL. ..
a. Hckpo3alMTHOTO UCTIOJTHEHUS
b. Bspwsisozawuwennozo ucnonnenus
C. Ilpune3amuieHHOro UCIOIHEHUS

1.9. Knnaccel TOUHOCTH HAHOCAT HA ...
1. ykazarenu (CTpenKn)
2. Kopnyca cpedcmes uzmepeHull
3. cTOMKH
4. yughepobramoi



1.10. YnopsmoyeHHasi COBOKYIMHOCTh 3HAYCHHH (M3UYECKON BEITUUYMHBI, MPUHSTAS IO
COTJIAIIEHUIO Ha OCHOBAaHUU PE3yJIbTATOB TOUHBIX U3MEPEHUMN, HA3bIBACTCA ...
1. pe3ynbTaTamMu BCIIOMOTATEIbHBIX U3MEPEHUI
2. wKanol Guuueckoll 8eruyunbl
3. eauHULIEN U3MEPEHUS
4. BEIOOPKO# pe3ybTaTOB U3MEPECHHM

4. Yactp I1. 3aganue ¢ BLIOOPOM OJTHOr0 BEPHOI'0 OTBETA
U3 npeonosicenHvlx 8apuanmos omeemos eviboepume moabko 0OUH BePHbIU 8APUAHN

2.1 Tepmometp, peaCTaBISIOUINI cOOO0I /1Ba pa3HOPOIHBIX MPOBOJHUKA, BKIIFOUEHHBIX B
OOLIYIO IEKTPUUYECKYIO 1I€Tb, HA3bIBAETCS:

a. Manomerpuyeckum
b. Tepmosnexmpuueckum
C. bumerammuueckum

d. Hdumatomerpuueckum.

2.2. OOoOmmeHHas xapakTepucTuka cpeacts msmepenuii (CHM) manHoro tumna, ompexaessieMast
IpeJesIaMH JOIyCKaeMOl OCHOBHOM U IOTIOJIHUTENIbHON IIOIPEIIHOCTEN, HAa3bIBAETCH . ..

a. KowmmiekcHbIM nokasarenem kadecrsa CU
0. HurterpanpHbiM nokasarenem kadectsa CU
6. Knaccom mounocmu

r. MeTrposornueckon XxapakTepucTUKOn

2.3. CocrosiHME U3MEPEHUH, KOrJja UX pe3ybTaThl BHIPAXKEHbI B Y3aKOHEHHBIX €IUHMIIAX, &
HOTPEIIHOCTH U3BECTHBI C 3aJJaHHOW BEPOSITHOCTBIO U HE BBIXOJAT 3a 3aJaHHbIC MpeNeibl —
3TO...

1. CranpaptHas MeTpOIOTHs

2. M3MepuTeNbHBIH TOPSIOK

3. Eouncmeo usmepenuil

4. Metponoruueckas cuctema

2.4. IlonpaBka Ha TOKa3aHUE BECOB, CHCTEMATHYECKasl NOTPEIIHOCTh KOTOPBIX COCTABIISET
+ 1,0 r., paBHa:

a. +10r.
b. -1,02
c. £10r.
d. 00r.

2.5. 3nauenue BecoBoro ko3¢ uirenta ha anrroputMa OreHKH UCTUHHOTO 3HAYCHHS
Z=0.2yl1+0.7y2 + hgys  paBHO:

a. 0.2
b. 0.7
c. 05
d. 0.9
e. 0.1

4. Yactp I11. 3aganve HA ynopsiioYeHe OTBETOB




Yemanosume coomeememeue Meofcdy PA3PO3HEHHBIMU YACMAMU ymeepofcdenwz

3.1. CocTaBbTE€ COOTBETCTBUE MEXKIY CXEMOU U BUIOM HU3MEPECHUS

a.  M3mepeHue cuiibl TOKa aMIEPMETPOM 1.IIpsimoe
b. H3meHeHue COPOTHBIICHHUS B 3aBUCUMOCTH OT TEMIIEPATyPbl 2.
CoBmecTHOE
c. U3mepenne maccel Habopa TUph C MPUMEHEHUEM 00pa31loBOil THpH 5. CoBokymnHoe
d. H3mepenue oObeMa 1Mo pe3ysibTaTaM U3MEPEHUSI MaCChI 6. Kocsennoe

3.2. YcTaHOBUTE COOTBETCTBHE MEXAY KIACCH(PUKAIMOHHBIMH TPYHIIAMUA U BHJAMH
IIOTPELIHOCTEM:

1. ITo xapakTepy NposIBIICHUS] BO BPEMEHU A. NucTpymMeHTanbHbIE u
CyOBEKTUBHBIC
2. Ilo WUCTOYHMKY  BO3HHUKHOBEHUS b. Cucremarnueckue u
MOTPEUTHOCTH Cily4yalHbIe
3. Tlo ycrmoBusiM BO3HUKHOBEHUS TIOTPEITHOCTH B. OcHoBHBIE U JOTIOTHUTEIBHBIC
4. Ilo xapakTepy U3MEHEHUS BO BPEMEHU I'. IlocTostHHBIE M IEPUOANYECKHE

3.3.CocTaBpTE COOTBETCTBHE MCKOAY crmocobom OIIPCACIICHUS H3MepﬂeM0ﬁ BCJIMYHHBI U €€

Ha3BaHHUEM:

1. Pe3ynbTaThl U3MEpEHU, U3MEHSIOIUECS BO BPEMEHHU BEJIUYUHBI, A.
COIIPOBOXKAAIOTCS YKa3aHMEM MOMEHTOB U3MEPEHUN Junamuueckue

2. V3mepsieMyl0 BETMUYMHY ONPEACISIIOT 110 M3BECTHOM 3aBUCHMOCTHU b. KocBennsle
€€ ¥ pe3yJIbTaTOB IIPSIMBbIX H3MEPEHUI

3. U3mepsieMyr0  BEIMYUHY ONPEICISIOT  HETMOCPEICTBEHHO W3 B. IIpsameie
OIBITHBIX JIaHHBIX

4. OnpeaenstoTcst XapaKTEPUCTHKHU CIyYalHBIX MPOLIECCOB I.

Cratuctuueckue

3.4.YCcTaHOBUTE COOTBETCTBUE MEXJy OOO3HAUYCHHWEM KJIacCa TOYHOCTH WM BBIPAKCHHUEM
MPENEIOB JOMYCKAeMbIX 3HAYEHUI OCHOBHOM MOTPEITHOCTH:

1. Ywmcno 0.5 B OKpYKHOCTH, . A/Xn*100% =+ Q

2. 10 Jo 20,2 4+ 0,1(Xkon/ X-1)]
3. 0,20,1 K. A/X*100% ==K

4. M . A== (ax +6)

3.5. YcTaHOBUTE COOTHOIIICHHUE MCKAY HAa3BAHUECM IIKaJI U UX OIMMMCAHUCM:

[kana OcHOBaHa Ha MPUIHUCBIBAHUU OO0BEKTY HHU(DpP (3HAKOB), MTPAIOLINX
HAaMMEHOBAHMUM | POJIb MPOCTHIX UMEH

[Ixana [Ipenmonaraer ynopsaouyuBaHue OOBEKTOB OTHOCHUTEIBHO KaKOIo-
MopsiAKa 1100 UX CBOICTBa

[IIxamna Hns  e€ mocTpoeHHWsS YCTAaHABIWBAKOT €IUHUIY (DHU3NUECKON




HUHTCPBAJIOB BCINYHHEI. HpI/I HU3MCPCHUMU H3BCCTHBI HWHTCPBAJIBI MCIKAY OTUMU
3HayeHusaMu. CaMH OCTaroTCd HEM3BECTHBIMU

[Ixana [IpencraBnsaioT coboil mIKalmy ¢ €CTECTBEHHBIM HAYaJIOM U
OTHOLIEHUH U3BECTHON eqUHMLEH M3MepeHus. Pe3ynbTaTbl MOKHO CKIIJbIBaTh MEXIY
co0OH, 1eJINTh, YMHOXKATh.

4. Yactb IV. 3agauns ¢ nponyckoM dbparMeHTa TeKcTa.

3anonanume nponyck
4.1. CUTHAJI, IEPEIAOIINICS B BUJIE CKATOTO BO3yXa. (THEBMATUYECKHIA).

4.2. Koyim4ecTBO BEIIECTBA NMPOXOSAINas 4epe3 cedeHUue TPyOOIpoBOaa 3a €IUHHUILY BPEMEHHU
Ha3bIBACTCS (pacxomom).

4.3. MOTPEUTHOCTh — 3TO Pa3HOCTh MEXKY U3MEPEHHBIM U JEHCTBUTEIHLHBIM
3HAYCHHEM H3MEepsieMOM BeTUYrHbL. (AOCOIIOTHAS)

4.4. OOoOmeHHas XapaKTepUCTUKA CpPEICTBAa HM3MEPEHHUs, OIpejaelnseMas MpeesiaMu
JOTYCKaeMbIX OCHOBHBIX M JIOMOJHUTENIBHBIX MOTPEIIHOCTEH, Ha3bIBaeTCS

(kJ1acCOM TOYHOCTH)

4.5.01eKTpuuecKoe COMPOTUBIEHUE, ompeaensiemoe BbipaxkeHueM R=U/I, 3Has, ytO

pasMepHOCTh HampsbkeHns papHa L2MTI, a pasmeprocTs Toka I=I, onpenenuts pa3sMepHOCTh
R (L2MT31?)

Kputepumn ouenku
(B cooTrBeTcTBUM ¢ moJ0keHHeM 0 BPC)
IIpyn oueHke pe3ynbTaTOB BBHIMOJIHEHHUS TECTOB B pamkax aucuuiuiiael b1.B.21

«MeTposiorus 1 U3MEepHUTENIbHAsE TEXHUKa» UCIIOJIb3YETCSl pEUTHHIOBasi CUCTEMA.

CornacHO peNTHHIOBOM cHucTeMe, OlIEHKa pe3yJbTaTOB TECTOB (OPMHUPYET TEKYIIUN
peiitunr R™ . MakcuManbHOEe 3Hau€HHE OLEHKU pedepaToB Uil CTYAEHTOB OYHOM (hopMm
o0Oyuenus pasHo 30 6amiam.

Kputepun olieHKM npecTaBiIeHbl B Ta0JI.

Kpurepun onenku
putep KoauuyecTBo 0a/1710B

TecTa
[IpaBuIBHOCTH MaTepHasa 0-25
KonunuecTBo moaxomgoB 0-5

HUTOI'O 3a Tect 0-30




MHUHHCTEPCTBO HAYKH U BbIclIero oopazoBanus Poccuiickoii @exepanuu
HuxkHeKaMCKUil XMMHUKO-TEXHOJOTMYeCKUil HHCTUTYT (puiauai) ¢peaepajbHOTo
rocy/1apcTBEeHHOI0 OI01KEeTHOT0 00Pa30BaTEJLHOI0 YUPeKIeHHUs BbICIIEro 00pa3oBaHus
«Ka3aHckuil HALMOHAJILHBINH MCCJIeJ0BATeIbCKMI TEXHOJIOTMYECKMII YHUBEPCUTET)

Hamnpasnenune noarorosku 27.03.04 «YpaBieHHe B TEXHUICCKAX CHCTEMAX)

Tembl pedepaToB, 10KJIAT0B
no oucyunaune b1.0.23 «Memponozusa u uzmepumenbHan mexHuKa)

PaznenNel: METPOJIOTI'M 1. Hay4nblie OCHOBBI METPOJIOTHH.

1. OcHoOBHBIE TOHATHSA, CBSI3aHHbIE C OOBEKTAMHU H3MEPEHMs: CBOMCTBO, BEJIWYUHA,
KOJMYECTBEHHBIE U KaueCTBEHHBIC IMPOSBICHUSI CBOICTB OOBEKTOB MaTEpUAIBHOIO
MUDA;

2. OcHOBHBIE TOHSATHS, CBs3aHHBIE co cpeactBamu usMmepenuin (CH). Iludpossie
M3MEpUTENBbHBIC PUOOPHI U KX BUPTYAIBHBIE MOJICIIH.

3. 3akoHOMepHOCTH (HOPMHPOBAHHS PE3yJIbTaTa MU3MEPCHHsI, MOHSITHE ITOTPEITHOCTH,

HWCTOYHHKH MOTPEITHOCTEM;

3akoHOAaTENbHAS METPOJIOTHS U WH(OPMAIIMOHHBIE TEXHOJIOTHH.

[ToHsITHE MHOTOKPATHOTO U3MEPCHHUS;

AAroput™Mbl 00pabOTKH MHOTOKpPATHBIX H3MEPEHU;

[ToHsITHE METPOJIOTUYECKOTO 0OECTICUSHHUS.

Hudposoii cepTrduKaT MOBEpPKH.

MeTtponoruueckoe oociyxuBanue B chepe HuPpPoBbIX KOMMYHUKAIIHH.

© oo N ok

10. Opranu3anvoHHbIe, HAy4YHbIE ¥ METOJWYECKHE OCHOBBI ~METPOJIOTHYECKOTO
obecrieueHus;

11. IIpaBoBBIE OCHOBBI OOECIICUECHNUS €INHCTBA N3MEPEHUH;

12. OcHoBHBIE TIO0KEHUs 3aK0Ha PD 00 obecnieueHnn eMHCTBA H3MEPEHHIA;

13. CtpykTypa U (YHKIMH METPOJOTMUYECKOW CIIy>KOBl MPEANpPHUATHS, OpraHU3aluH,
YUPEXAECHUH, SBIAIOUIMXCS Iopuauueckumu nunamu. IlepeBon e€ ¢yHkumit B
MH(POPMALMOHHOE ITPOCTPAHCTBO.

14. ITudposas TpaHchopMmanus METPOIOIHYECKHX YCIIYT, Kak B Maciitabax Poccun, Tak u
MUpa.

15. [IpumeHeHre BUPTYaIbHBIX MOJIENIEH CPEJICTB U3MEPEHUM U UX KaJINOPOBKA.

16. MeTtposorust KOMMYHUKATHBHBIX CUCTEM B I (POBH3AIIHH.

17. Metpoorus aias MOJEIUPOBaHUS CPEACTB U3MEPEHUSI.

18. Metposorus uis aHanu3a Oonbiux JaHHbIX (Big Data). [TpuMeps! npumeHneHus.

19. IlpumeHenne WHGOPMALMOHHBIX TEXHOJOTHMM B NpUOOpax IOBCEIHEBHONW KHU3HU
(3ampaBKku, Mara3uHsl, IJIaTHbIE JOPOTH U T.1.)

20. Cucrema «YMHBII JTOM»

PaznenNo2: Bumbl usMepenuii u KpuTepuu BeIOOpA NPUHIIMIIOB PabOTBI CPEICTB

HU3MCPCHUA.

21. Usmepenue Temnepatypsl. O0mme cBeneHus. MeToapl H3MepeHHsl.
22. Usmepenue temneparypsl TOI1, rpagynpoBku, 0003Ha4EHUS, IOTPEITHOCTH, BTOPHYHBIC
pUOOPHI, METOAbI TIOKITIOYESHHUS.



23.

24,

25.
26.

217.

28.
29.
30.
31.
32.
33.
34.
35.

N3mepenne temneparypsl TC, TpagydpoBKH, MOTPEUTHOCTH, 0003HAYCHHS, BTOPUYHBIC
pUOOPBI, METOIBI TTOAKIFOUCHHUS

W3mepenne AaBieHUs, NPUOOPHI I W3MEPCHHS MaBICHHSA, B TOM YHCIIE |
MHTEJUICKTYaIbHbIEC JaTUUKH.

W3mepenne ypoBHS JKUAKOCTH, CHTHAIM3aTOPbI YPOBHSI.

W3mepeHne pacxosa U KOJIMYECTBA BEIIECTBA, PACXOAOMEPHI M CUCTYHKU; POTAMETPBI,
WHIYKIIMOHHBIE PACX0JOMEPHI.

W3mepeHue pacxojia: METOAbI MOCTOSIHHOTO W IIEPEMEHHOro Iepenajaa IaBiIeHUs,
YIABTPa3ByKOBBIEC, KOPUOJIHMCOBBIE PACXOIOMEPHI.

OrpeiernieHre CBOWCTB M COCTaBa BEIECTB; MOTCHIIMOMETPHUS U aHATH3aTOPBL.
Xpomarorpadbl, IPUHIMIT ACHCTBHUSA, 00TaCTH IPUMEHCHHUS

VYcrpoiicTBa onpeiesieHust J0B3PBIBHBIX KOHIICHTPAIMIA, CHTHAIN3aTOPBI.

OrmpezieneHre KOJOTHUECKUX apaMeTPOB.

KoHTposb KauecTBa MPOAYKIIUH.

NuremiexTyanabHbie mpudopsl. [Ipermyiiectsa, 061acTH MPUMEHEHHS.

Bounnogoii pacxomomep (waved interflow meter) —onruyeckoe cpencTBo U3MepeHuid.
BupryanbHble H3MepUTEIBHBIE IPHOOPHI

Kpurepun ouenku
[Tpu orieHKe pe3yIbTaToOB BHIIOIHEHUS pedepaToB B paMKax JUCHUIUIMHBI «MeTpoiorus

" USMCPUTCIIbHAA TCXHHUKA» UCIIOJIb3YCTCA peﬁTHHFOBaH cucreMa.

CornacHo pEWTHHTOBOW CHCTEMe, OILIEHKAa pEe3yJbTaTOB BBINOJHEHHUS pedepaToB

dopmupyer Tekymmii pedTHHr R™. MakcuManbHOe 3HAUYeHUE OICHKH pedeparoB IS

CTYACHTOB 04HOM (hopM 00ydeHus paBHo 10 Oamiam.

Kpurepuu onieHku npeacrabieHsl B Ta0JI.

Kpurepuu ouenki KonnuectBo 6a/10B
pedepara
[IpaBuIbHOCTH MaTepHasa 0-3
KagecTBo 3anmrhl pedepara 0-4
Hcnonp3oBanue MYJIbTUMEMHHBIX 0-3
CpeACTB U MH(OPMAITMOHHBIX TEXHOJIOTUI
NTOTI'O 3a pedepar 5-10
Kpurepun oueHMBaHUA 3aLIUThI
4 Oamta — TPOAEMOHCTPUPOBAHBI 3HAHUA Ha BCE NPEAJIOKECHHBIE BOIPOCH U

CaMOCTOATCIIbHOCTb MBIIIJIICHHA, OTBET COOTBECTCTBYCT Tp€6OBaHI/I$[M MMPaBUJIbHOCTHU, IMOJIHOTEI U

APTYMCHTUPOBAHHOCTH.

3 Gasta — HeMoJHbIe, HEIOCTaTOYHO YOeIUTeNbHbIE, HO B 11€JI0M NPaBUIIbHBIE OTBETHI.
2 Oamta — OTBET MpaBWIbHBIA, HO HEYETKMH U HEyOeIUTENbHbIH, HEBEpHBIC

(opMyIHPOBKH, B OTBETE OTCYTCTBYET KaKoe-JIMOO MpeICTaBIEHUE O BOIIPOCE.

1 Oamn u MeHee — OTBET HEMpPAaBUJIbHBIM, HEUETKUN U HEyOeAUTeIbHBIH, HEBEpPHBIE

(bOopMyITUPOBKH, B OTBETE OTCYTCTBYET KaKOe-Iu00 MpeCTaBI€HHE O BOIIPOCE.




		2022-05-30T15:42:09+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАЗАНСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ"




