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1 Ilei1 oCBOEHUSA AUCLUIIIUHBI

Ilensimu OCBOEHHSI JUCLIMTUTMHBI «MeTpoJioTHsi» SIBJSIOTCS: (hOpMUpOBaHWe 3HAHWK U YMeHWH,
HeOOXO/IUMBIX /IJI1 OPraHU3al[iM MeTPOJIOTMYEeCcKOro obecrieueHHs] TEXHOJOTMUYECKMX TPOIIECCOB TIpU
WCTIO/Tb30BaHUM THUITOBBIX METOZIOB KOHTDOJISI PEXUMOB PAbOTHI TEXHOJOTMUeCKOro 00O0pyZOoBaHWUS;
MOMCKA, XpaHeHMs, 00pabOTKU W aHa/iv3a WHGOpPMAIMM W3 Pa3/IMUHbIX MCTOYHMKOB W 0a3 JAaHHBIX,
Tpe/ICTaB/ISATL ee B TpebyemoMm ¢opmaTe C HCIO/b30BaHUEM WHGOPMALMOHHBIX, KOMITbIOTEDHBIX M
CeTeBbIX TEXHOJIOTUM; W3yueHHe OCHOB MeTPOJIOTMYeCKOro OOecrieueHHsi COBPEMEHHOW HayKu |
TeXHUKH; 00JiafiaHve 3HAaHUSIMM B CTaHJAPTH3alM, CTaHAApPTax M YCIEIIHOM WX WCII0/b30BaHUU B
MPaKTUUeCKOU JiesiTe/TbHOCTH.

[y joCTvKeHWs TIOCTaB/IEHHOMW 1[eJId B JUCLIATUTMHE «MeTpOJIOTHSI» PeIIalTCs CIeAyoIpe
3a/jauu:
- W3YYUTh NIPUHIIUTIBI JeMCTBUS, YCTPOUCTBO THUTIOBBIX U3MepPUTETbHBIX TPUOOPOB;
- chopMUpOBaTh HaBBIKU TIPOBE/IEHUS] U3MePEHUH, 00pabOTKY pe3y/bTaTOB M OLIEHKH MOTPEITHOCTeH
H3MepeHUH;
- U3yUUTh NPABOBbIe OCHOBbBI CTaHJapTU3aLUM.

2 MecTo JUCIMIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM NMPOrpamMMBbI MO/Jr0TOBKH 0aKaiaBpa

HOucuuruivHa B1.B.15 «MeTposiorysi» BXOAWT B BapuUaTHBHYIO uacTb 6sioka 1 oOpa3oBaresbHOM
MPOrpaMMBI.
[ns u3yyeHUsi JUCLUITIMHBI HeoOXOAWMBbI 3HaHWS (yMeHWs, BrajJieHusi), cOpMHUPOBAHHbIE B
pe3ysbTaTe U3yueHust JUCLIATLINH:
- Bb1.b.09 «<MaTemaTuKa»;
-  Bb1.b.10 «®Pusukar;
- b1.b.13 «MlHdopMaTHKa»;
- b1.B.[1B.01.01 «BBegeHue B HaripaB/ieHUe».

[Tepen Haua/ioM UW3yueHWs JUCLIATUIMHBI CTYJEHT JO/DKEeH 00/1afiaTh C/IeAYIONIMMY 3HaHWSIMU,
YMeHHUSIMU U HaBbIKaMU:
3HaMb:

- OCHOBHbIe TIOHATHS M3 MaTeMaTUKU: TIpOM3BOHas, AuddepeHLan, HeomnpeaenéHHbIMN
uHTerpan, auddepeHIManbHble ypaBHEHHs, psSAbl: o0mue cBefeHus, psasl Dypoe,
pas/iokeHue PyHKIUHN B psif Dyphe;

- OCHOBHbIe TIOJIOKeHUSI U3 (U3UKU: (PU3NUYecKrue BeJUUMHbI W 3aKOHOMEDHOCTU UX
B3aUMO/I€NCTBYS, /IeKTPUUECKUe sIB/IeHUs], MarHUTHbIE SIBJIeHUS], S/IeKTPUUecKre sIBJIeHUsI B
TBEP/IOM TeJjie, TePMO3/IeKTpUUeCKe siBJIeHUs], TT0/TyTIPOBOTHUKY;

- TUIbI IPOMBILLITIEHHBIX 00BEKTOB U UX TJIaBHbIE TapaMeTphI;

- OCHOBHbIe 3aKOHBI  3JIEKTPDOTEXHHWKM, OCHOBHbIe OIlpe/ie/ieHUs, MeTO/bl pacyera
3/IEKTPUYECKUX Lierel;

yMmemb:

- BBITOJIHATh 9JKCIIEPUMEHTbI Ha JeWCTBYIOLUIMX O00beKTaX MO0 3aJaHHbIM MeTOAUKaM W
obpabaTtbIBaTh pe3y/bTaThl C IPUMEHEHHEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH U
TeXHUUECKUX CPe/ICTB;

- TI0JTb30BaTbCSI U3MEPUTE/TLHBIMU MPUOOpaMU;

- 0popMJISITH pe3y/IbTaTbl pacueToB U IKCIIePUMEHTOB;

enaoemn:

- OCHOBaMH TEOPUU BEPOSITHOCTH;

- OCHOBAaMM aHajM3a 3/IeKTPUUeCKUX Iiereif;

- OCHOBaMM MaTeMaTH4eCKOU CTaTUCTHKHY;

- MeTOZOJIOTHel aHa/13a BelllecTB;

- OCHOBHBIMH MpHeMaMu 00pabOTKU U TIpe/iCTaB/IeHUsl SKCIIepUMeHTabHbIX JaHHbBIX;

- HaBbIKAMU CAMOCTOSITe/IbHOM PabOThI C IUTEPATypOU 1 OMOMMOTEUHBIMH KaTasloraMu;
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- TIpy¥eMaMu MOCTAaHOBKU TMPOCTBIX SKCIIEPUMEHTOB;
- HaBbIKAMU BK/IFOUEHHSI W OTK/IIOUEHHWs 3JIeKTPUYeCKUX TMpUOOpOB U ToTpebuTesned,
v3MepeHUs 3/IeKTPUUeCKUX TlapaMeTpOB, OCTPOeHus TpadMKOB, 3aBUCHMOCTEH.

3HaHUs1 (yMeHWs, HAaBbIKHM), T[IOJlydyeHHble TIPU HW3yYeHWW [JaHHOW AUCLMIUIMHBI OyayT
HEeoOXOMMBI /ISl U3yUeHUs] C/IeIyFOLUX JUCLIUTIINH:
- Bl. B.20 «TexHuueckue wu3MepeHUs, cepTU(UKaLUsi M aBTOMATH3aL[Usl TerJIOBbIX
TIPOLIeCCOBY;
- Bb1.B.05 «VCTOUHUKHK U CUCTEeMBI TEIIOCHA0XKEHUS»;
- B1.B.07 «TennomaccoobmeHHOe 060py10BaHNe TIPeATIPUITHI»;
- b1.B.[JB.05.01 «BeicokoTeMIiepaTypHble IIpOLiecChbl ¥ yCTaHOBKW».

3 KomnereHnuu of0yuamwierocs, ¢opMmupyeMsbie B pe3yjibTaTe OCBOEHHs AUCLHUIUIAHBI H
IJIaHUpPYyeMble pe3y/IbTaThl 00yJYeHust

B pe3ysibTaTe OCBOEHMSI [AUCLMIUIMHBI «MeTposiorusi» 00ydaromuiicss Ao/DKeH 00/1azaTh
C/TeYIOUIMMA KOMITeTeHIUSIMU:

CTpyKTypHBI1
3/1eMeHT [1naHupyemble pe3ynbTaThl 00yUYeHust
KOMITETeHLIMU
OIIK-1 Crnoco0HOCTBI0 OCYIECTB/ISATh TMOMCK, XpaHeHHe, 00pPadOTKy W aHa/Iu3
uH(opMaIUK U3 pPa3/IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX, NPE/ICTAB/IATH ee B TpedyeMom
¢opmare c ucroib30BaHHEeM HH(OPMAHOHHBIX, KOMIIBIOTEPHBIX M CETEeBBIX TEXHOIOTHH
3HaTb - OCHOBHBIE METO/VKH TOWCKAa W WCTOUYHWUKU HAy4yHOW WH(MOPMALWH,
criocobbl  mpezcTaBieHus wuHbopManyu B Tpebyemom Qopmare cC
WCII0J/Ib30BaHUEM WH(OPMAIIMOHHBIX M KOMITbIOTEPHBIX TEXHOJIOTHIA;
- METO/IMKY TTOMCKa ¥ 00paboTKM MHPOPMAIy U3 Pa3/IMUHbIX HCTOYHUKOB

U Tpe/cTaB/ieHus ee B TpebyeMoM (opmate C UCTIOb30BaHUEM

MH(OPMAaLIMOHHBIX U KOMIbIOTEPHBIX TEXHOJIOTHUM;

- METOJMKM MOMCKA U aHa/M3a UH(OpMaLMM U3 Ppa3/MUHbIX UCTOYHUKOB,
Y pa3/IMuHble CrIocoObl ee MpefiCTaBNeHNsl C UCI0/Ib30BaHUEM
MH(OPMAaLMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHM.

YMmeTb - WCTO/Nb30BaTh JIUTEPAaTypPHbIe MCTOUHWKH /i1 TIOATOTOBKH 0030pPOB U
OTUEeTOB, OQOPMJATH HayUHO-TeXHUUECKHWe OTUeTbl B COOTBETCTBUU C
TpeOOBaHUSIMU;

- 000011aTh MHGOPMALMIO U3 PA3/IMYHBIX JIMTEPATYPHBIX UCTOUHUKOB ISt
MOATOTOBKA 0030pOB MO 3a/laHHOM TemaTWKe,  OGMOPM/ISATL HayuHO-
TeXHUYECKHe OTYEThI C MCI0/Ib30BaHUEM T'OTOBBIX 111a0/IOHOB U MAKeTOB;

- aHa/JM3MUPOBaTh U 00001aTh MHGOOPMAIIMIO U3 Pa3/TMUHbBIX JIATEPATyPHBIX
WCTOYHUKOB [IjIsI TIO/IFOTOBKK 0030pOB TIO 33/laHHON TeMaTHKe, OTpe/ieNsiTh
CTPYKTYPY U 0OPM/ISITH HAYUHO-TEXHUUECKHUEe OTUEeThI.
Bnagetsb - HaBbIKaMU PabOTHI B MMaKeTax MPUKIAAHbIX TIPOrpaMM [ijist 0popMIeHusT
TeKCTOBOM MH(OpMaLnK;

- HaBbIKaMHM PabOThl C COBPEMEHHBIMU TPOTPAaMMHBIMU CPEe/ICTBAMH /ISt
odopM/ieHUs1 TEKCTOBOW MH(OPMaLUW;

- MeToJaMd U CpeJCTBaMU TIpe/CTaB/ieHUs] TeKCTOBOM MH(OpMaLWK C
WCI0/Ib30BaHUEM COBPEMEHHBIX TeXHOJIOTHH.
IIK-1 Cnoco0HOCTHIO Yy4YacTBOBaTh B COOpe W aHa/IM3e HCXOAHBIX [AAHHBIX JJIs
NMPOEKTUPOBAHUSA JHEProo0BLEeKTOB M HX 3IEMEHTOB B COOTBETCTBHM C HOPMAaTHBHOMU
JOKyMeHTaIuen

3Hatb - MlepeueHb roCy/JapCTBEHHBIX U OTPAC/IeBbIX CTAaHJAPTOB [/t pa3paboTKu
npoekTta 1o ACY 3Heproo0beKTamu;

- HeoOX0AMMbIN 00beM TeXHOIOTHYeCKUX U3MepeHU U CPe/ICTB

4




CTpyKTypHBI1
5/IeMeHT
KOMITeTeHLIUH

[1naHupyemble pe3yibTaThl 00yUYeHust

aBTOMATHYeCKOT0 peryupoBaHus Ha OT/e/bHbIX y4acTKax
MIPOEKTHUPYEMBIX SJHEPrOOOBEKTOB B COOTBETCTBUU C HOPMATHBHOM
JIOKyMeHTaLew;

- HeOOXOUMBIM 00BEM TEXHOJIOTMUECKHUX U3MEPEHUM Ha MPOEKTHPYEMbIX
9HEProoObeKTax B COOTBETCTBUH C HOPMATHUBHOM JIOKYMeHTAaIheH.

YmeThb

- MMPOU3BOJUTEL COOP MCXOHBIX AAHHBIX, HEOOXOJUMBIX /I/Isl BEIOOpa
TeXHUUECKUX CPe/ICTB aBTOMAaTH3alvH MPOEKTUPYEMOr0 SHEeProoObeKTa;

- BbIOMpaTh Criocod cOopa W MepPBUYHBIA aHAIM3 UCXOAHBIX JAHHBIX IS
BbIOOpa  TeXHUYECKHUX  CPEACTB  aBTOMATH3alUd  TPOEKTUPYEMOro
HeprooObeKTa;

- KOMOWHMPOBaTh pa3/nMuHble CrocoObl cOopa W aHanM3a WMCXOJHBIX
JAHHBIX I8 BbIOOpa  TEXHWUUECKMX  CpE/CTB aBTOMAaTHU3alux
MIPOEKTUPYEMOT0 SHEProoObeKTa.

Bagets

- HaBbIKaMK ()OPMUPOBaHUS TIOPsAAKA AeWCTBUM /ISt OpraHu3aluy coopa u
MepBUYHOIN 00pabOTKU UCXOHBIX JTaHHbBIX;

- HaBbIKAMHU HCII0/Ib30BaHUSI HECKOJIBKUX CIOCO00B cOopa W aHaiam3a
WUCXO/IHBIX [AHHBIX JIJI1 TIPOEKTUPOBAHUSI CUCTEM aBTOMAaTH3allud U
yIIpaBJIeHUs] SHEPrO0ObEKTAMU C UCTIO/Nb30BAaHUEM THIIOBBIX MPOEKTHBIX
pelleHul;

- HaBbIKaMM KOMOMHAIMY HECKOJILKUX CIIOCOO0B cOOpa M aHa/M3a
HCXO/IHBIX IaHHBIX /11 3 GEKTUBHOTO peIleHus 3a1au 10
MIPOEKTUPOBAHUIO CUCTEM aBTOMAaTH3aLMU U YIIPaB/IeHUSI
3HeprooObLeKTaMHU.

ITIK-8 TI'oToBHOCTBHO K Y4aCTHIO B OpPrdHU3dijid MeETPOJ/IOTH4YECKOro odecrneueHusn
TEXHO/IOTUYECKHUX IIpOoIecCcoB IIpU HMCIIO0/Jb30BAHMM THUIIOBBIX METOAOB KOHTPOJIA
PEXXHUMOB paGOTBI TEXHO/JIOTHYeCKOoro 060py,u03amm

3HaThb

- BU/Ibl ¥ METO/Ibl U3MepeHUH, KIacCU(pHUKaLUIO MOTpelHOCTel U3MepeHnH;
OCHOBHBbIE CpeJICTBa U3MepeHHsl Teryo(pru3nuecknux rnapameTpos;

- TeOpeTUYeCKre OCHOBBI METPOJIOTUH, 0becriedeHus eMHCTBA U3MePeHH
U [JOCTIKeHHs TpeOyemMoll TOUHOCTH; MeTOJbl W CPe/CTBA H3MepeHus
Teruiopu3nueckux rnapameTpoB;

- OpraHv3allMOHHble,  HayuHbIe ¥ MeTOJWYeCKHe  OCHOBBI
MEeTPOJIOTHUECKOTO 00ecrieueHUsT TeXHOJIOTHUECKUX TIPOLIeCCOB; TIPHUHLIUI
JleMCTBUSI U YCTPOMCTBO  CTaHJApTHbIX  CPeACTB  W3MepeHMs
Teru10(pr3UUeCcKUX rapaMeTpoB.

YmeThb

- BBIMOJIHATH U3MEpeHHsl IO 33/JaHHOW MeTOJMKe C TOMOILbI0 THUIIOBBIX
M3MepUTeNbHBIX TPUO0POB, PACCUNTHIBATE MOTPEIITHOCTH U3MePeHHH;

- TMPUMEHSTh METOAUKHU BbINIOJIHEHUS] U3MEPEHHIH C TOMOLbI0 TUIIOBBIX
M3MepUTe/bHBIX TPUO0POB, OLIEHUBATH MTOTPEIITHOCTH W3MepeHNH;

- BbIOMpATh U MPUMEHSITh METOJUKU BBITIOJIHEHUsI U3MepeHU C TTIOMOLL[bI0
TUMOBBIX ~ W3MEPUTENbHbIX  MPUOOpPOB,  OLEHMBATh  IIOTPEIIHOCTH
V3MepeHui.

Bnagets

- OCHOBHBIMU METO/]aMU MPSIMbIX W3MepeHU;

- MeTo/ilaMi 06pabOTKM pe3y/IbTaTOB U pacyeTa MorperHocTei
H3MepeHNl;

- MeTo/laMM  M3MepeHHH, 00paboTKM  pe3yJbTaTOB  MHOTOKPaTHBIX
H3MepeHUM, OLeHKU MOTrPeLIHOCTeN U TOYHOCTU CPe/ICTB M3MEpPEHHUN.




4 CTpyKTypa 4 cojiep>XaHue JUCLUIIIMHbI

OO0111ast TPYA0EMKOCTh AUCIMIIMHBI COCTaBJIsIeT 3 3aueTHbIe equHULIBI, 108 akaz. yaca, B TOM YKCIIe:
- KOHTaKTHas pabora — 54,15 akaz. yacos:

- ayjuTopHas — 51 akaj. 4yacos;
- BHeayJuTopHas — 3,15 akaj. yacos;

- camocTosiTesibHas paboTa — 18,15 akaz. uacos;
- TIOATOTOBKA K 3K3ameHy — 35,7 aka/. yaca.

AypuTtopHas ’g =
KOHTaKTHast pabora § S L
o “Hg dopma TeKyIIero & =
Paznen/ Tema 9| (B akag. yacax) :F: cE[ Bup camocTosiTesibHOM KOHTPOJIA yCIIeBaeMOCTU U S Iz
JVICLIUT/IVHBI 2 < Ew | x| B paboThl TIPOME)XYTOYHOMN § S qg
Y E| & E = E g = aTTecTanuu o 5 2
S| 8|8 | 358 = 2
E| ER| &8 OQ S
OIIK-1
Pa3zpgen 1. OCHOBBI MeTpPOJIOrHH 4 [IK-1 -3yB
ITK-8 - 3yB
1.1 OcHogHble noHsamusl. I1pagosble OCHOBb!. CamocTosiTeslbHOE U3yUeHue .
o YcTHBIN O11pOC
Memponozuueckoe obecneueHue. EOuHCmM8o 2 6/6 2 yueOHOM JTUTepaTyphl, .
o - [IpoBepka uH/j. 3ajaHUM
usmepeHuil. Memposozuueckue cayicobl KOHCITeKTa JIeKL[UU
1.2 N3mepsiemble genutuHbl. Buobl, Memoobl YcTHBIN onpoc
o CamocTosiTesIbHOe U3yueHue o
usmepeHull. OCHOBHbIE NONONHCEHUSl meopuu 2 4/2 2 o [IpoBepka uHJ,. 3aZ,aHUI
- - yueOHOM TUTepaTyphl,
nozpewHocmetl. KoHTpospHasi pabota
TIOATOTOBKA K 7TaD0paTOpPHBIM =
1.3 Cpedcmea usmeperusi. CmpyKmypHble Y CTHBIN OTIPOC
2 4/2 - 2 3aHATHUAM o
cxembl CU. Bbibop CU [IpoBepka MH/. 3a/laHU1
Hroro no paspeny 6 | 14/10 - 6
OIIK-1 - 3yB
Pazpen 2. U3mepenue pusnueckux
Benﬂmnﬂ b b 4 TK-1 - 3yB,
[1K-8 - 3yB
CamocrosiTesibHOE U3yUeHue o
2.1 M3mepeHue 31eKmpuyeckux eeauyuH 1 2 - 2 N YcTHBIN 01IpOC
yueOHOU TUTepaTyphl
2.2 N3mepeHue Ma2HUMHbIX 8e/UHYUH 1 2 - 2 CamocTosiTesIbHOE U3yueHue YcTHBIN o1poc




AypuTtopHas
KOHTaKTHas pabora

dopmMa TeKylLero
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CamocrosiTeslbHOE U3yUeHue .
yeOHOM JTUTEpPaTYPBhI; ¥ CTHBI} Orpoc
2.3 H3mepeHue Hes/iekmpu4ecKux eegauduH 4 12 - 1 y patypey, JlabopaTopHbIe pabOTEI
MO/ITOTOBKA K /1ab0paTOPHBIM
TectupoBaHue
paboTam
2.4 U3mepumesnbHble UH(OPMAYUOHHbLE CamocTosTennbHOe U3yuyeHue .
p popmay 1 4/4 - 1,15 N y YCTHBIN 0IIPOC
cucmembl yueOHO JIUTepaTyphI
Nroro no pasgeny 7 20/4 - 6,15
OIIK-1 - 3y
Paszgen 3. OcHOBBI cTaHAapTH3ALUH 4
A Aap I ITIK-1 - 3y
3.1 OcHogHble noHamus. Ljeau 1 ’ CamocTosiTeIbHOE U3yueHue Y CTHBI OIDOC
cmandapmu3ayuu. Mcmopus pazsumus yueOHOM JIUTepaTyphI P
3.2 3adauu, opeaHbl u cayHcobl YcTHBIM O1poc
CamocrosiTeslbHOE U3yUeHue .
cmaHoapmu3ayuu. Buobl cmaHoapmos. 2 - - 2 N [TpoBepka uHA,. 3agaHui
yueOHO¥ JTUTepaTyphbI
HopmamueHble 00KyMeHMbl TectrpoBaHue
3.3 MemooduuecKkue 0CHO8bl CamocrosiTesibHOE U3yUeHue .
1 - - 2 N YcTHBIN O11poC
cmaHdapmu3ayuu. ITpuHyunbl U Memoobl yueOHOU IMTepaTyphbl
Hroro no paspeny 4 - - 6
HToro mo JUCHHUILIMHE: 17 | 34/14 - 18,15 JK3aMeH




5 O0pa3oBaTe/bHbIE TEXHOIOTHH

st peanmu3auyy TIpeyCMOTPEHHBIX BHIOB y4yeOHOUW paboThl B KadecTBe 0Opa30BaTeIbHBIX
TEXHOJIOTHH B TIPerolaBaHUU JUCLIMTUTMHBI « MeTpOJIOTHS» UCTIONB3YHOTCS:

TpaduyuoHHble 0bpazosamesbHble MexHOAO02UU — WHPOPMAIMOHHAs JIeKIUsl (BBOJHYIO JIEKLHIO,
rJe JjaeT TiepBoe Tpe/CTaBjieHHe O TpejMeTe M 3HAKOMCTBO CTY/IEHTOB C Ha3HaueHHeM U 3a/jauaMu
Kypca); JIeKIIMM — KOHCY/IbTallud, W3/I0’)KeHWe HOBOTO Marepuasia COMPOBOXKIAETCS TOCTaHOBKOM
BOIIPOCOB U JMCKYCCHell B TIOMCKax OTBETOB Ha 3TH BOIPOCKHI; 1abopaTopHbie paboThI.

TexHono2uu npobsaemHo20 obyueHusi — TIPOOJIEMHbIe JIEKLUM SIBJISIETCS] Pe3y/IbTaTOM yCBOEHHS
NoyuYeHHOM HH(pOpPMaLM TO0CPeCTBOM TIOCTAaHOBKM IPOOeMHOro BOMpOca M TOMCKa IyTell ero
peliieHusi; 1abopaTopHbie pabOThI C UCTIO/Ib30BaHKEM MPOOIeMHOTr0 00yueHre, KOTOpOe 3aK/I0YaeTcs B
CTUMY/IMPOBAaHUM CTYZIEHTOB K CaMOCTOSITE/IbHON «/100bIue» 3HaHWH, HEOOXOAUMBIX /IS PelleHHs
KOHKPETHOMU TIP00JIeMBI.

HHpopmayuoHHO-KOMMYHUKAYUOHHble 00pasoeamesibHble MexHOA02UU — B XOJe TIpOBejeHHs
JIEKLIMOHHBIX ~ 3aHATHUM TpeAyCMaTPUBAeTCsl HWCTO/Ib30BaHME 37IeKTPOHHOTO  /IEMOHCTPALMOHHOTO
Marepuana (JleKLMY-BU3yann3aliy), MCI0Ab30BaHUe VIHTepHeT pecypcoB [isi TIPOMEXXYTOUHBIX
aTTecTalvii ¥ MPOBEPKU OCTaTOUYHBIX 3HAHUH

JIeKLIMOHHBIN MaTepuas 3aKpervisieTcsi B Xo/ie 1abopaTopHbIX paboT, Ha KOTOPBIX BBIMOTHSIOTCS
TPYIINOBbIe WM WHAWBU/yasbHbIE 3a/laHUsI TI0 TIPOHIEHHOM TeMe.

CamocrosTenbHast paboTa CTUMYIMPYET CTY/IeHTOB K CaMOCTOSITe/IbHOM MpopaboTKe B Tpoliecce
BBITIOJTHEHUsS] KOHTPOJIBHBIX paboT, a Takke B MpOoLiecce TIOATOTOBKUA K YCTHOMY OTPOCY, TeCTUPOBAHUIO
1 UTOTOBOM aTTeCTaLIUH.

B xo/1e nipoBeieHNst TeKIUOHHBIX 3aHATHI MTPeAyCMaTpUBaeTCs:

- WCII0/Ib30BaHUE  3JIEKTPOHHOTO  /[eMOHCTPAljMOHHOTO MaTepuasa [0 COBpPeMEeHHOM
M3MepUTeTbHON TeXHUKE;

- WICTI0/Ib30BaHUE /1eKTPOHHBIX yUueOHMKOB TI0 OT/leIbHbIM TeMaM 3aHsITHi;

- aKTUBHBbIE U UHTEepPAKTUBHBIE (hOpMBI 00yUeHHs: BADUATUBHBIN OMPOC, AUCKYCCHUH, YCTHBIN
OTIpOC, KOHTPOJIbHAsl paboTa, TeCTOBBIN OMPOC, MHAWMBU/yaIbHas «3alyuTa» JabopaTopHbIX paboT u T.J.

6 YueOHO-MeTOANYECKOEe 00ecrieueHHEe CaMOCTOATETbHOH PadoThI 00yYarOIUXCS

Mo aucuurHe «MeTpoJIoTHsi» TIpefyCMOTPeHa ayIMTOPHAast ¥ BHeayJUTOPHAsi CAMOCTOSITe/TbHAs
paboTta 00yUaroIUXCs.

AyautopHasi camocTosiTellbHasi paboTa  CTYJeHTOB TMpeJrio/iaraeT BBIOJHEHHE U 3alUTY
nabopaTopHBIX paboT, pellleHre KOHTPOIbHBIX 3a7iau.

JIabopaTopHbie paboThl HarpaB/ieHbl Ha TIOTyYeHHe MPAKTUUECKUX HABLIKOB IO TeMe «VI3MepeHue
(h13MYeCcKUX BeJTMUKHY.

Ilepeuenn Bonpocs! K 3amure
J1abopaToOpHBIX padoT

1. Ha Kakux $B/IeHUSIX OCHOBAaHO [IeMCTBHE TePMO3JIeKTPUYeCKUX
TepMOMETPOB?

2. llouemy mnpy mNOACOESVUHEHUM TepMOIlapbl K H3MepUTe/IbHOMY
npubopy, MOIb3YIOTCS KOMITeHCALIMOHHBIMU TIPOBOJAMU?

3.  Kak BBOAWTCA TOMpaBKa Ha TeMIepaTypy CBOOOAHBIX KOHLIOB
TepMornapbl B  aBTOMAaTUUeCKWX M  TEePeHOCHBIX  IOTeHLMOMeTpax,
MU/UITUBOJIbTMETpax?

[ToBepka Tepmornap 4.  Jlna Kak¥x TepMmoIiap HEeBO3MO)XHO NpPHMeHeHHe KOMITeHCAL[MOHHBIX
NIPOBO/IOB /11 BBe/IeHUS IIONPaBKU?

5.  Ilpepensl V3MepeHun CTaH/|apPTHBIX TePMO3JIeKTPUYECKUX
TepMOMETpPOB?

6. Ilpu wusMepeHuu TemnepaTypbl B Teud C TIOMOIIBIO XpOMeJb-
anoMernieBoii Tepmornaps! (tun K) BonbT™merp nokasan 7,418 mB. Temneparypa
XOJIOMHOTO criasi Obuia crabwim3upoBaHa Ha ypoBHe 30°C.  Ilosb3ysch
rpaJyypoOBOYHOM Tabiuileld [l [AHHOWM  TepMoOIlaphbl,  OIpPe/eUTh




Ilepeuennb
JIa00paTOPHBIX PadoT

BOHPOCBI K 3adlIuTe

Temneparypy Ix B meuu

VcribiTaHue ¥ TIoBepKa
BTOPUYHBIX MPHOOPOB
paboTaroumx B

1. KakoBbl 0COOEHHOCTH METOAMK{ TIPOBe/leHUsT BTOPHUUYHOTO Tipubopa
Ouck-250M7?

2. YTo Takoe OCHOBHAs 1 JIOTIOJIHUTE/IbHASK TTOTPeIIHOCTh Mprbopa?

3. Kakwue rorpeirHocTy HeoOX0AUMO pacCuuTaTh AJis TOro, UTOOBI CZenaTh
BBIBOJ] O pe3yJbTaTax IMOBepKU?

4. [Ins yero BBITIOJHSIIOT MOBEPKY MPUOOpa M UTO MOHUMAIOT TI0J, K1acCoM
TOYHOCTH nprbopa?

5. Kakwue cy1miecTByrOT BU/IbI TIOBEPOK?
KOMILIEKTE C 6. TlepeurC/IUTh METPOJIOTHUYECKHE XaPAKTEPUCTUKK CPEICTB U3MEPEHHIA.
TEPMOIIEKTPUHECKAM | 7 Yto 0THOCUTCS K HEMETPOJIOTMUECKUM XapakTepucTikam CU?
npeobpazoBaresieM 8. Oruer mo mikane mpubopa ¢ mpegenamud usmepenwii 0 — 10 A u
paBHOMepHOW IKanoil coctaBun 2,5 A. OUeHUTH Mpefesbl AOMyCTUMOMN
abCOTFOTHOM TIOTPEIITHOCTH 3TOT0 OTCUeTa TPH WCTI0/Ib30BaHMH pa3iuuHbix CU
¢ KT: 0,02/0,01; u 0,5
1. Kako¥ npyHLUI IeliCTBUSL Y TEPMOMETPOB CONIPOTUBIIEHUS ?
2. OT 4ero 3aBUCUT 3/1eKTpUYECKOE COTPOTUB/IEHHE TIPOBOJHUKA?
3. Biusier M Ha 37eKTpUYecKoe COMPOTHBJIEHME IIPOBOJHUKA
3/IeKTPUYECKUM TOK, IPOXOASILMI 110 TPOBOJAHUKY ?
4. Uro aBseTCA TepMOMETPUYECKUM I1apaMeTpoM B TepMOMeTpe
COTIPOTUBJIEHUS?
5. [Touemy TepmorpeoOpa3oBaTe M3rOTAaBIMBAIOT, KaK TPaBUJIO,
TepmomeTpsl W3 MeTaJlJIOB, a He U3 CIJIaBOB?
COIIPOTHBJIEHUS 6. Kakne mnperMymiectBa y MeJHOTO W Yy  IUIATUHOBOIO
TepMoripeoOpa3oBaTesieil CONPOTUBIEHUS?
7. Kakoe 3HaueHuWe T1pU U3MepeHUU TeMmIlepaTypbl UMeeT
ToKasaresb TeJI0BOK MHepLn?
8. KakuM mnapameTpoM XapakTepu3yeTcs YMUCTOTa MaTepuaa,
WAylLLero Ha U3roTOB/IeHHe TepMOMeTpa COIIPOTUB/IEHUSA?
9. Yro Takoe TPEXIIPOBOAHAA cxema BKJIFOUeHUS
TepMorpeoOpa3oBaTeisi CONPOTHUB/IEHHSs ?
1.Kakue Cy1jeCTBYIOT MeTO/ibl U3MepeHUs TeMIieparypbl?
2.Ha yéM 0CHOBaHO [leliCTBHe TepMOMETPOB CONPOTHB/IEHUs?
3.Kakue wmartepuanbl WCHOJB3YKOT /1 U3COTOBJIEHWS TEePMOMETDPOB
COIPOTHUBJIEHUS?
4.Kakve 1ipubOpbl TIPUMEHSIOT B KOMIUIEKTE C  TepMOMeTpaMH
UcrnibiTanue v noBepka COIIDOTHEICHIS?
BTOPUYHBIX MPUOOPOB P )
paBoTaIoNYX B 5.CxeMbl TMIOAK/IIOUEHUS TEepMOMETpPOB COIPOTUB/IEHUS KO BTOPUUHOMY
ripubopy

KOMILJIEKTE C
TepMOMeTPaMH
COTIPOTHBJIEHHUS

6.JocTOMHCTBA U HeJOCTAaTKU HeypaBHOBEIIEHHbIX MOCTOB.

7.Kak paboTaeT ypaBHOBellIeHHbIH MOCT?

8.B uém 3ak/rouaeTcs ycioBUe paBHOBeCHs MOCTOB?

9.IIpuHimn aelcTBrsl paboThl IOTOMETPUUECKUX CXeM

10. Kakwue B/l TOrPeIIHOCTeN BbI 3HaeTe?

11. [Ins yero BBIMOJIHSIOT MOBEPKY MprbOpa M UTO MOHUMAIOT I107] K/acCoM
TOYHOCTHU TTpHbOpa?

[Tupometpsl

1. Kakas TemrepaTypa Ha3bIBaeTCsl SPKOCTHOM TeMIiepaTypoi?
2. Kak ompefenuTth AeNCTBUTENbHYIO TeMIlepaTypy Tesa, 3Hasi SIPKOCTHYHO
TeMmnepaTypy?

3. YCTpOWCTBO MMPOMETPOB YaCTUYHOTO U3/TyUeHHsI
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ITepeuennb Bomnpocs! K 3amure
JIa00paTOPHBIX PadoT

4. Yrto Takoe LiBeTOBas TemIiiepaTrypa?

5. Kak cmMmemjaercs MakCMMyM KpHUBOM pacIpefie/leHHs CIIeKTPaJbHOU
SHepreTUUeCKOU SIPKOCTH C yBeJIMUeHHeM TeMIlepaTypbl abCO/IFOTHO UEPHOTO
Tesa?

6. Ilouemy I[BeTOBasi TemrepaTypa HauOojee OM3Ka K AeHCTBUTETbHOMN
TeMIiepatype?

7. YCTpPOUCTBO MUPOMETPOB CHEKTPAJTbHOTO OTHOLLIEHUS

8. OuenuTe cHUCTeMaTHYeCKyl0 TIIOIPeLIHOCTb MW3MepeHHUs TeMIlepaTypbl
paJMalMOHHbLIM METOAOM. PajguariioHHas Ttemmeparypa t, = 1527 °C,
KO3(D(PULIMEeHT TeryIoBoro usnyuenus ¢, = 0,38.

9. IlupomeTp mnonHOro wu3nydeHUs (paZviallMOHHBIN) MMeEeT I0Ka3aTellb
BU3MPOBaHUs N = 1/7, fuameTp Ka/JWIbHOU TPYOKH, Ha KOTOPYIO BU3UPYETCS
nvipometp, 30 MM.

10. Mo)XHO /1M1 NMUPOMETPOM II0JIHOTO W3J/Iy4eHUs U3MEpUThb TeMIeparypy
CJIUTKa B HarpeBaTe/JIbHOM KOJIOALe, eC/IM CTOPOHA C/IUTKa MMeeT pasMepbl
1800x400 mm, paccrosiHue OT ciauTtka A0 nvpoMerpa 1400 mM, rokasartesib
BU3UpPOBaHUA n = 1/77?

11. Kakum o6pasom B mnupoMeTpuueckoM mpeobpa3oBarene IIT1T-142
VICKJIIOYaeTCs BIIMSIHUE TeMIlepaTypbl KOpIlyca Tejieckoria?

12. Kakie CyL[ecTBYIOT CHOCOObI HWCK/IIOYEHHUsS] BIWSHUS TeMITepaTypbl
KOpILyCa TeJ/leCKOIla Ha pe3yJsbTaT U3MepeHus ?

IIpumeps 3aau o Teme «BbI00p cpecTB N3MepeHui»

IIpumep 1. OnpefennTb BepxHUM Mpefesl U3MepPeHUsi U OCHOBHYHO MPHBEEHHYIO TMOTPEeIIHOCTb
JaTurKa Jjisi u3MepeHusi Taru ra3orypbunHoro geuratesns (I'TA) P = (1,6 + 0,1) kH.

Pemrenue: Haubosbltiast 1 HauMeHbIIast TIpeZiesibHbIe TATH Pro = 1,6 + 0,1 = 1,7 kH; P = 1,6 —
0,1 =1,5&H; gonyck T = 1,7 — 1,5 = 0,2 kH; ocHOBHas fomycTuMasi abCOMIOTHAsI MTOTPEITHOCTh AaTUMKa
(morryck ma mamepenue) A = 0,33-T = 0,33:0,2 = 0,066 kH; HwKHuU Tipeges paboueit yacTy mKasabl H <
1,5 - 0,066 = 1,434 kH; BepxHwMii rpesies1 paboueit yacTy mkansl B > 1,7 + 0,066 = 1,766 kH. Bribupaem
JATUVK YCUIMK C BepXHUM npeziesiom usMepenus: B = 2 kH. Hopmupyroliee 3HaueHne [/1s orpesiesieHUst
OCHOBHOW TpHBe/IeHHOW TMorpeitHocTy pAatudka Xn=2,0 kH. OrmipezenseM mnpejen AorycKaemMou
OCHOBHOW TMpHBeJIeHHOM TorpemHoctd fgatuvka y = 0,066/2:100 = £3,3%. bmwkalllliM MeHbLINM
3HaueHHeM 3TOM MOrPeIIHOCTH HO OTHOIIEHUIO K HallieHHOMY siBjisieTcst y = 2%.

IIpumep 2. Onpefenuth npejernbl U3MepeHHsT U KaacC TOYHOCTH BOJIbTMETpa [Jisi M3MepeHUs
HarpsbKeHUst TMTaHusi O0pTOBOM ceTu camonera V = 27 £ 2,7 B.

Pemenne: Haunbosibitiee mipefiesibHOE HaMpspDkeHUe Vg, = 27 + 2,7 = 29,7 B; HauMeHblee Vpin =
27 — 2,7 = 24,3 B; ponyck T = 29,7 — 24,3 = 5,4 B; ocHOBHasi Jj0nycTUMasi abCOJTIOTHAs! TTOTPEITHOCTD
BosibT™MeTpa (momyck Ha u3Mmepenue) A = 0,33T = 0,33 - 5,4 = 1,78 B; HWwKHMI TIpeien1 paboueil yacTu
wkKanel H < 24,3 — 1,78 = 22,52 B; Bepxuui npegen B > 29,7 + 1,78 = 31,48 B. B cooTBeTcTBUU C
JaHHeiMA TI0 H v B BbIOMpaeM BOMbTMETP C BepxXHUM mpeaenomM wusMepenuii 40 B. OcHoBHas
TIpYBe/ieHHasl TIOTPeITHOCTb 3Toro mpubopa y = 1,78/40 - 100 = 4,45%. HalimeHHOMY 3HaueHHIO Y
COOTBETCTBYeT K/1aCC TOYHOCTH 5.

IIpumep 3. OrmpejenuTs OCHOBHYH T[IpHWBEJEHHYIO IIOTPELHOCTb M Ipejesbl U3MepeHus
BUOpOAKCeepoMeTpa [yist i3MepeHust BUOPOyCKopeHus a = 50+2 m/c’.

Pemenue: HauGosbiliee mpefieibHOe — 3HAYeHHe BUOPOYCKOPEHUS  amax = 50+2 = 52 m/c?;
HaUMeHBIIIee ero 3HaAUeHUe amn = 50-2 = 48 M/c%; monyck T = 52-48 = 4 m/c%; ocHOBHas JONyCTHMast
abcosroTHas TIOTPeNIHOCTh BUOpoakcenepoMetpa (fomnyck Ha usmeperne) A= 0,33T= 0,33 - 4 = 1,32 m/
% HIWKHMI Tipefien1 paboueli vacTy mkansl H < 48-1,32 = 46,68 m/c%; BepxHuii B > 52+1,32 =
53,32 M/c’. B cooTBeTcTBUM C AaHHLIMU 110 H u B BLibrpaem BHUOpoakceaepoMeTp C BEPXHUM IIPefieioM
usmepenus 100 m/c. MoxHo 60 m/c?
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OcHOBHasi pUBeZieHHast TOTPeIHOCTb 3Toro npubopa y = 1,32 - 100/100 = 1,32%

IIpumepsl 3a4a4 o Teme «OCHOBHBIE [10/I0)KEHUS] TEOPUM MOTPEIHOCTeN»
IIpumep 1. Manomerp c pauanas’oHom usMepeHu ot 0 o 6,3 MIla nosepsiM € IOMOLIBIO
3TasIoHHOro CH B yeThIpex roBepsieMbIX TOUKaXx:

[ToBepsiemas Touka, Mlla: 0 2 4 6
3HaueHue 3TaJIOHHOro MaHomeTpa, Mlla: 0,1 2,07 3,99 6,05
HeobxomuMo  paccuMTaTh pacCuMTaTh abCOMIOTHYH), OTHOCHUTENIbHYIO | TIPUBE/IEHHYIO

MIOTPELLHOCTH /11 KayKJ,0M NTOBepsieMOM TOUKM TepMOMeTpa U ONpeie/IUTh ero KjacC TOYHOCTH.
Pewenue. ITorpemiHoCTh n3MepeHust (aOCOOTHASI TIOTPELIHOCTE) A onpeienisieTcs 1o popmyJie:
A=X . —X
mM n (1)
rae Xusmv — UW3MEpeHHOe 3HaueHue BequuuHbl X; X; — [eWCTBUTE/IbHOe 3HaueHHWe H3MepsieMOu
BeJIMUKHBI X.

OTHOCUTeNbHAsl TMOTPeLIHOCTh KM3MepeHusi § paccuuThiBaeTcs: 1o ¢opmyse (2), npuBefeHHas
TIOTPELHOCTh Y PACCUMTHIBaeTCs 110 (hopmyiie (3), 00e OHU BhIpa’KeHbI B MTPOLIEHTAX:

5:ﬂ-100[%}
Xy , @
y:|XA|-100[%}

H ; 3)

rae Xy — HopMmupytolee 3HaueHre CU, Kak MpaBWiIo, 3TO Juarna3oH nokasanuid CU wam ero BepXHUA
Tripejies1 U3MepeHuH.
Tabmuia - Pe3ysbTaThl pacueToB

3Hauenue | Ab6comoTtH | OTHOCHUTENb HPI;I{]ZZAEH
[ToBepsieM | 3TajloOHHOT ast Has
MOTPerHoC
ast TOUKa, 0 MOTPeLIHO | TOTPeIIHOCT .
Mlla TepMOMeT CTb A, b MSMEpeHns | o
pa, MIla MIIa 6, % po
Y, %
0 0,1 -0,1 — 1,6
2 2,07 -0,07 3,5 1,1
4 3,99 0,01 0,2 0,2
6 6,05 -0,05 0,8 0,8

Knacc tounoctu CU Beibupaem u3 psiga 1-10°, 1,5-107% , 2-10", 2,5-10", 4-10%, 5-10", 6:10", re n=
1,0, -1, -2 u T.1. 3Hauenus 1,6:10" u 3-10" He yCcTaHABIMBAIOTCS /1 BHOBb pa3pabatbiBaeMbix CU.

¥ npurogHoro CY MakcuMasibHasi TIpUBe/leHHas! TTIOTPeIHOCTh JOJKHA ObITh MeHbIIe K.T. Tak Kak
MaKCHMMaJibHasi TpyMBe/ieHHast orpelHocTy MaHomeTpa 1,6 %, < 2, To K.T. = 2.

Omeem: K.T. MaHOMeTpa 2.

Ipumep 2. Kiacc TouHocTd pacxogomepa 0,2, auara3oH mokasaHuii or 0 go 800 m*/u.
OrnpezieniiTh J0MyCTUMYIO rorpettHocts CU B ejvHMLIaX M3MepeHus.

Pewenue. Kmacc TouHOCTH — 3T0 0000mIeHHass MeTposoruueckasi xapakrepuctuka CU,
orpejie/sisseMasi IpejielaMd [JJOIyCKaeMbIX OCHOBHOW U [IOTOJIHUTE/IbHOM IIOTPeLIHOCTel, a Takke
apyrumu  csorictBamy CH, BIMSIOIIMMM Ha MX TOYHOCTb, 3HAUYEHHSI KOTOPBIX YCTaHAB/IMBAKOTCS B
CTaHjapTax Ha oTAenbHble BUAbl CU. Kak npaBuio, KiacC TOYHOCTM HOPMHMPYETCS M0 NpHBeJeHHOH
TMOTPEITHOCTH K.T. > Y, TI03TOMY BbIpa3uM 13 GopMyJibl (3) abCOMOTHYIO TIOTPELIHOCTh U3MepeHust A:

11



_YXu_0,2-800

— 3
100 100 —1,6[M /u}.

A

Omeem: JI0TyCTHMast TIOTPEIIHOCTh pacxogomepa Ao, < 1,6 M*/u.

IIpumep 3. I3mepeHue paBneHus MPOM3BOAUIOCE MAHOMETPOM C TpefesniaMu usMmepenus 0 — 6,3
MIla ¥ TOKOBBIM BBIXOJHBIM curHasioM 0 — 5 MA, K.T. 0,5. XapakTeprcTHKa npeobpa3oBaTe/isi JaB/JeHUs
nuHetiHas. [Tpu u3MepeHUM JaB/IeHUs BBIXOJHOM CUTHam coctaBua 3,72 MA. Heobxomumo oripesieiuTh
BeJIMUMHY U3MepsieMOro /iaB/ieHUs] U UyBCTBUTE/ILHOCTb CPe/iCTBa U3MepeHHs.

Pewenue. IlocTpouMm  /MHEWHYH  IpajyUpOBOYHYIO  (CTaTMYeCKYyl0)  XapaKTepUCTHKY
nipeoOpa3oBarteisi 1aB/ieHus TI0 JBYM ToukaM. [lepBasi TOUKa XapakTepUCTUKHU: Tpu JaBieHun 0 MIla —
BBIXOZHOM curHan MaHomeTrpa O MA; BTOpas TOUKa XapakTepUCTUKW: Npy AasneHuu 6,3 Mlla —
BBIXO/THOM CUTHa/ MaHOMeTpa 5 MA, puc. 1.

YyBCTBUTEBHOCTE JaTurka (K03 ¢uLyeHT mpeodpa3oBaHusi) S TOKa3bIBaeT Ha CKOJIBKO eMHUI]
V3MEHHUTCS BBIXO/IHOM CUTHaJI, eC/Id BXOJHOW CHMIrHasl AAaTuMKa, T.e. UDB, UsMeHUTCs Ha eZJUHMULLY.

_ay

S .
Ax @

VT, MA

ek

BeixodH0l CHIH

Haeneqme (MPB), Mlla

Puc. 1. I'pasyupoBouHas xapakTepuCcTUKa JaTuhka
[TojcTaBUB MCXO/IHBIE aHHBIE B GOpPMYIY (4) MOTYyUUM:

5:5;0:0,794%,79 MA
6,3—0 MIla

st TMHeMHOW CTaTUYeCKOW XapaKTePUCTUKK UyBCTBUTETBHOCTh S MOCTOSTHHA Ha BCEM /iMara3oHe
V®B. YpaBHeHte TUHEHHOW XapaKTePUCTUKH IaTUMKa B 00IIleM BH/Ie:

Y(X|=Y[0)+S-X ®)

b

rae X — BXOJHOW U3MepsieMblii CUTHAajn JaTuvka, faBiaeHue, MIla; Y — BBIXOJHOW CUrHan [aT4yMKa,
CUTHaJI MOCTOSIHHOTO TOKa, MA; Y(0) — 3HaueHue BbIXOAHOTO curHaja mpu X = 0.

ITo dopmyne (5) u puc. 1 onpefenyM ypaBHeHHe XapaKTepUCTHUKU JaTuMKa: Y X I=0+0,79X
[TogcraBUM M3BECTHOe 3HaueHWe BBIXOJHOIO CHUrHala Y=3,72 MA B TMO/Jy4YeHHOe YpaBHeHUe U
orpezeum X:

:Y(X)—0:3,72
3,72=0+0,79X ; 0,794 0,79

=4,7 Mlla

3naueHve VI®B MOXKHO onpezie/iuTh MeHee TOYHO M0 rpauKy rpajyrMpoBOYHON XapaKTepPUCTHUKU
JlaTuuKa, cM. puc. 1.
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Omeem: u3MepsieMoe JaBjieHue paBHO 4,7 MIla; uyBCTBUTE/ILHOCTh Tpeobpa3oBarens S = 0,79
MA/MIla.

IIpumep BapuaHTa KOHTPOJ/IbHOM padoThl Nel

1. OueHUTE OTHOCHTENBHYIO MOTPEIIHOCTh MPOCTHIX OBITOBBIX YaCOB C CYTOYHBIM X070M B 20 C
(CyTOuHBIN X0Of — MOoNpaBKa K MOKa3aHHsM 4acoB 3a 1 CyTKH).

2. Ilpu wusmepenuun Ttemmneparypbl TepMoMeTp mnokasan 20°C, CKII 0,3°C. CucremaTuyeckast
norpettHocTh *+ 0,5 °C. YKasaThb J0BepuUTe/IbHble IPaHULIbI UICTUHHOIO 3HAYeHUs TeMIiepatypsl C Phop =
0,9973.

3. H3mepeHue cuibl TOKa fano cienyromue pesynsratel: 10,07; 10,08; 10,10; 10,12; 10,13; 10,15;
10,16; 10,17; 10,2; 10,4 A. Heo6x0juMO TIPOBEPHUTD, He SIBJIIETCS /I TIPOMaxoM 3Hauenue 10,4 A

4. DHeprus onpejiesisieTcss ypaBHenwemM E = m-c’, re m — Macca, C — CKOPOCTb CBeTa.
OrnpeziesiiTh pasMepHOCTb 3Hepruu B cucreMe LMT.

IIpumep BapuaHTa KOHTPOJ/ILHOM PadoThi Ne2

1. BBeguTe MoOIpaBKy B TOKa3aHWs TepMOIIapbl U OIpeJe/uTe TeMIlepaTypy pabouero KOHIIa,
ec Tepmo-O/1C TepmomeTpa S paBHa 3,75 MB, a Temniepatypa cBo60HbIX KOHIIOB 32 °C.

2. OguHaKoBbl Jid 3HayeHUs1 KO3 ¢UIMEeHTOB TpeoOpa3oBaHUsl y MeJHBbIX TepMOMETPOB
conpotus/ieHus rpagyuposku 50M u 100M B untepsase 0 — 150 °C?

3. TemmepaTypa u3MepsieTCsi TIMPOMETPOM YaCTUYHOTO HW3/yuyeHWs. BToOpUuHbIA Mpudop
nokasbeiBaeT temrieparypy 1100 °C. Omnpezenutb [JeMCTBUTE/BHYIO TeMIIepaTypy M CUCTeMaTHYeCKyo
norpettHoCTh (Taur. — T,), ecii KoaguiumenT ternnosoro usnyuenus 0,75 u gauHa BoaHsl 0,65 MKM.

4. Uro o3navaet abbpesuarypa I1I1, XK?

5. EcTb BO3MOXHOCTb M3MEpUThb TemrepaTypy TepMonapond KW nupoMmeTrpoM. Yemy othaavre
rpeArouTeHye y rnoyemy?
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7 O1jeHOYHBbIE CPe/CTBA //isl IPOBe/ieHUsI MPOMEe)XYTOUHOM aTTecTaluu

a) IInanupyemble pe3y/IbTaThbl 00yUeHNs U OLleHOUHbIE CPe/ICTBA /ISl MPOBe/leHUs MPOMEe)XYTOUHOH aTTeCTaIuu:

CTpyKTypHBbIU
3/1eMeHT [TnaHupyemMble pe3yabTaThl 00yueHUs OrneHOYHbIE CpeJCcTBa
KOMIIeTeHLIUH

OIIK-1 Cnioco0HOCTBIO OCYIIeCTB/IATH MOUCK, XpaHeHHe, 00padoTKy U aHa/ 3 nHGoOpMauu U3 Pa3/IMYHbIX HCTOYHUKOB M 0a3 JaHHBIX,
NpeACTaB/ISATH ee B TpedyeMoM (hopmaTte ¢ Hcno/ib30BaHHeM HH(OPMAIHOHHBIX, KOMIBIOTEPHBIX M CeTeBbIX TeXHOJIOT U

3HaThb - OCHOBHBbIE MeTOJUKU TIOHCKa nu
HMCTOUYHUKU Hay4HOU “H(opMaluy,
crocobbl  TIpefcTaBieHus MH(OpMaLU B
TpeOyemoM (opMaTe C HCIO/b30BAHUEM
I/IHCl)OpMaL[I/IOHHbIX u KOMITbIOTE@PHBIX HepeueHb meopemu4ecKux 60npocoe K 3K3ameHy:
TexXHO ﬂoruﬁ; I/IBMEPI/ITEJ'IBHLIG I/IHCl)OpMaLII/IOHHbIe CUCTEeMBbI

- MeTOJMKH IorcKa 1 06paboTku Crioco0bbI ripe/icTaB/ieHNst UHGOpMaLUK
I/IHCl)OpMaL[I/II/I U3 pa3/IMuHbIX HCTOUHUKOB U KOMHBIOTeprIe TE€XHOJIOTWH, UCII0J/Ib3yeMBIE TIpH ITOHCKe I/IH(I)OpMaU"I/II/I

VH$popMalMoHHbIE TEXHOJIOTHH, UCIIO/Ib3yeMble TIPH MOUCKe UHhOopMarivu
Tnipe/icTaB/ieHus ee B Tpebyemom ¢opmare c (opmayy ’ M p (bopmayy

MeToMKY TIOMCKa U 00pab0TKK MHGOPMALMK U3 pa3/MUHbIX HCTOUHHUKOB
WCII0/Ib30BaHHEM MHGOPMAILIMOHHBIX U

N [pencraBnenve nHdopMaluu B Tpedyemom hopmate
KOMITHIOTEPHBIX TEXHOJIOTHH, Ananm3 uHbOpPMaLH U3 Pa3IMUHBIX HCTOUYHHUKOB
- METOJUKU TIOMCKa u aHam3a

CeTeBble TexHOJIOTMU TIpU cOope MH(OpMaLN
VHpOpPMAaLIMK M3 Pa3/MUHbIX HMCTOYHHUKOB,

Y pas/nuHble Crioco0bl ee TIpe/iCTaB/IeHUsT C
VCTI0/Ib30BaHUEM MH(OPMaLMOHHBIX,
KOMITbIOTEDHBIX U CETEBBIX TEXHOJIOTHH.

PN HAPWONPE

Ymets - HWCII0JIb30BaTh JIATEpPAaTypHblEe HWCTOYHUKU
JJi1  TIOATOTOBKM 0030pOB W OTYeTOB,
o(opM/ISATh HAayYHO-TeXHUUYECKHe OTUeThl B
COOTBETCTBUHU C TpeOOBaHUsIMY;

IIpumepbl npakmuueckux 3a0aHuli:
- 00001aTh WHPOPMALIMIO W3 Pa3IUUHBIX

3apanue 1. Vicnonib3ys pasniuyHble iMTepaTypHble UCTOYHWKY [aTh ONpeesieHue

JIUTEPATYPHBIX WCTOYHUKOB JJIst 9
- | K&KIOMY TepMUHY U3 CieyIOIIeli CXeMbl.

MOJATOTOBKM ~ 0030pOB 1O 3a/|laHHOMN

TeMaTHKe, ohopM/IATH HayuHO-

TeXHHu4yeCkre OT4YeTbl C HMCII0/Ib30BaHHEM
TOTOBBIX 111a0JIOHOB U MaKeTOB,




CTpyKTypHBbIT
3/1eMeHT
KOMIIeTeHLIUH

[TnaHvpyeMble pe3yibTaThl 00yUeHUs

OLIEHO‘-IHBIE cpeacTBa

- aHaM3UpOBaTh U 0000111aTh
WH(OpPMALIMIO U3 Pa3UUHBIX JTUTEPATyPHbBIX
HCTOUYHHKOB [I/Isl TIOZATOTOBKH 0030pOB IO
3a/laHHOM TeMaTHKe, OTPe/IeNIATh CTPYKTYPY
1 0(OPMJISTE HAYUHO-TEXHUUECKHUE OTUETHI.

MHOroKparHele
’:O,D,HOKDE\THb\e

HepaBHOTOUHEIE
’:PaBHOTOLIHb\e

i

M30BTOYHRIE
HeolxoauMmele

C TOYHBIM OLUEHWBAHWER NOMPELWLHOCTI

C Fpl’lﬁﬂlﬂ}KBHHbW‘ OLEHWBaHKEN I'DI'peLLIHDCTMq

NafopaTopHele
(MccnefoBaTensckie)

KoHTakTHble

’: BecKoHTaKTHele ’—‘Temmqecme

Mo urcny uamepeHui
BeNUUUHEI

Mo yonoBUAM
MamepeHia

Mo cTeneHW AOCTATOUYHOCTK

WaMepeHIid

Mo ceAzn ©
0B BEKTOM

\_'—1

Mo TOUHOCTK OLIEHKM
NOrpewHoCcTIA

‘ Buabl n3mepeHnii ‘

Mo cnocofy nonyyeHns

pesynbTata

Mo meTogy

MpAmMele
(HeNoCpenCcTEEHHEIE)

KocBeHHbIe
CoBOKyNHblE
COBMECTHEIE
JHamndeckme
Crartuueckie

Mo xapakTepy

pesynbTaTa M3MepeHuia

ABCONKOTHLIR

[onyckoBele (MoporoBele)
OTHOCHTESbHEIE

3apanue 2. Vcrionb3ys pa3niyHble HHTEpPHET UCTOUHUKY /1aTh OMpe/ielieHre KaKoMy
TEPMHHY U3 CJIeIVIOLeN CXeMBbI.
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CTpyKTypHBbIT
3/1eMeHT
KOMIIeTeHLIUH

[TnaHvpyeMble pe3yibTaThl 00yUeHUs

OLIEHO‘-IHBIE cpeacTBa

‘ OBLEKT U3MEPEHNS ‘

v

‘ Pusnyeckan BEJ']W-'II—‘IHB.‘

v

‘ EAMHWLA (hM3MUEcKOii Be/TMUMHGI ‘

v

CpencTBo
M3MEpPeHUs

Ycnoens
M3MepeHun

v

4" MeToauKa U3MepeHms ’47
v

’_.7

WN3mepenne
‘ PeaynbTar usmepeHuns ‘

MeTog
U3MEPEHUA

"

v

‘HOTDELIJHOCTb WN3MEPEH MH‘

Bnanets

- HaBbIKaMH PabOThI B MaKeTax
TIPUKJ/IaTHBIX TIPOTPaMM Ji71s1 O OpMJIeHHsT
TeKCTOBOW MH(OpMaLiu;

- HaBbIKaMM paboOThl C COBpeMeHHBbIMHU
MpOrpaMMHBIMHU CpefCcTBaMU ISt
odopMeHUs1 TEKCTOBOM MH(OPMaly;

- MeTo/laMU u Cpe/icTBaMU
Tpe/iCTaB/ieHus] TeKCTOBOW WMH(OpMalUu C
WCTI0J/1b30BaHreM COBpeMeHHBIX
TeXHOJIOTHH.

IIpumepbl npakmuyecKux 3a0aHull:
3aganmue 1.
1. OTKpBITH TEKCTOBLIM JOKyMeHT Word u BHU3yaJbHO 03HAaKOMUTBCSI C BUZIOM, B TOM
Y1C/ie C BKFOUeHHEeM pe)KhMa 0TOOpa)keHHs BCeX 3HAKOB
2. Ilowaroso 3azaTh CjiefyroLMe rlapaMeTpsl JOKyMeHTa:
[TapameTpsl ctpanulpl: I1ons: BepxHee — 1,5 cMm, IIpasoe — 2 cm, HudcHee — 1,5 cwm,
Jlesoe — 3 cM; Opuenmayus — KuawxkHas; Hymepayus cmpanuy — CHU3Y 110 LIeHTpYy.
[TapameTpsl Tekcta: IlIpu¢pm — Times New Roman, Pasmep — 14, Ilepgas cmpoka —
omcmyn — 1 cM, BbipasHueaHue — 110 1mvpuHe, MeocdycmpouHbili — 1,5 cTpoku, 6e3
WHTEpBAJIOB JI0 U TToc/Ie ab3aria.
3. IlpuBecTy B NOpSALOK COZeprKaHUe JOKYMEeHTa 110 CTPYKType:
- BBegenue
- OcHOBHas 4acTb
- BbIBO/BI
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CTpyKTypHBbIT
3/1eMeHT
KOMIIeTeHLIUH

[TnaHvpyeMble pe3yibTaThl 00yUeHUs

OLIEHO‘-IHBIG cpeacTBa

4. TlepBblil IUCT cZle/1aTh TUTY/IbHBIM U O(OPMUTb €0 C UCIO/Ib30BaHKMEM KapTHUHKH.
Bropoii m1ct ocBo60AUTE TI0J, cofiep>KaHue (Or/iaB/ieHue) U TpojieniaTh paboTy Jjist
ero aBTOMaTUUeCKOro CO37laHusl.

6. BcTaBuTb HOBYIO HyMepaL[i0 CTpaHML] C [apamMeTpamu: BHU3y CTpaHMLIbI,

nocepesiuHe, 63 HOMepa Ha TUTYJILHOM JIICTe

7. CoXpaHHWTb JOKYMEHT M0/, HOBbIM Ha3BaHUEM.
3apganue 2. B pamkax 3azaHus n3yuuts matepuan crated «PDF B WORD (DOCX): 10
Croco60B KOHBEPTUPOBAHUSs! ».
https://ocomp.info/pdf-v-word-10-sposobov-konvert.html
1. Beibpath 1 yctaHoBUTh Ha T1K ofHY U3 mporpamm /ijisi KOHBepTUpOBaHUs (aiina.
2. KonuBeprupoBarh /000# BeiOpaHHbId Bamu (aiin ***.pdf B dpopmar ***.doc (docx) u
CaMOCTOSITeJTbHO TIPUBECTH er0 B COOTBETCTBUE CO CIeAYIOLIUMU TPeOOBaHUSIMU:
¢ [lapametpsl cTpanuLsl: Ilona: BepxHee — 1,5 cM, IIpasoe — 2 cM, HusxcHee — 1,5 cwm,
Jlesoe — 3 oM, Opuenmayus — KuwkHasa. Ilapamerpsl Tekcra: Illpu¢ppm —
TimesNewRoman, Pasmep — 14, Ilepsasa cmpoka — otctyn 1,25 cM, BbipasHusaHue —
1o 1mMpuHe, Mescdycmpounbili — 1 cTpoku, 6e3 WHTepBasioB /10 U TIoc/e ab3atia.
e OrToieanTe W yIanuTe JIMIIHKE TIpo0esibl, 3HaKy TaOy/isuu 1 ab3ara!
3aganue 3. Co3gath JokymeHT Microsoft Excel. MaccuB 3KcrmieprMeHTa/IbHBIX JAHHBIX
BHECTH B JIEKTPOHHYIO TaO/uIly. BIUMC/IMTE CyMMy 110 KaXX/[OMy MapameTpy. Beruncmrs
cpefHee 3HaueHMe KakJoro napametpa. [loctpouts auarpamMmy u rpauk 3aBUCHUMOCTU
3TUX JIaHHBIX. JIereHay pacrioyioyKUTh IO, 0ChI0 abcLucc.

v

ITK-1 Cnioco0HOCTHI0 YUaCTBOBATh B COOpe M aHA/IH3e HCXO,

CO0TBETCTBHMU C

HOPMATHBHOM JJOKYMeHTaIuei

AHBIX TAHHBIX /I MIPOEKTUPOBAHUA 3HepF006'BEKTOB H UX 3/IEMEHTOB B

3HaThL

- TlepeyeHb roCyZjapCTBEHHBIX U
OTpAac/eBbIX CTAHAPTOB [/t Pa3paboTKH
ripoekTa 1o ACY 3Heproo0meKTamu;

- HeOOXOMMEBIN 00BEM TeXHOIOTMUeCKHX
V3MepeHUN U CpeJICTB aBTOMAaTUYeCKOTro
peryMpoBaHUs Ha OTZe/bHBIX yuacTKax
TIPOEKTUPYEMBIX SHEPrOO0OBEKTOB B
COOTBETCTBUM C HOPMAaTHMBHOM

ITepeuenb meopemuuecKkux 60nNpoco8 K 3K3ameHy:
OCHOBHbIe IOHATUS CTaHAAPTU3ALUU

Lenu crangapTysanuu

3azjauu CTaHAapTU3aLuu

Oprasbl 4 C1y>K0bI CTaHAAPTU3ALUN

Buppl crangaprtos.

HopmaTtuBHBIe JOKyMeHTbI

Metoyueckre OCHOBBI CTaHaPTH3aL1H.

NouhkwWN =

17



https://ocomp.info/pdf-v-word-10-sposobov-konvert.html

CTpyKTypHBbIT

3/IeMEeHT [1naHMpyeMble pe3yJ/bTaThl 00yUYeHUsI OLleHOYHBIE CPe/ICTBA
KOMITeTeHIIUN
JIOKyMeHTaL1el;
- HeOOXO/JUMBI 00BEM TEXHOJIOTHUECKUX
o 8. TIpUHLIMITBI U METO/IbI CTaH/[aPTHU3aI[UH
W3MepeHui Ha TIPOEKTHPYEMBIX
JHEpProoObeKTaX B COOTBETCTBUM  C
HOPMAaTUBHOM IOKYMeHTallleu.
YmeTb - IIPOU3BOAUTEL COOP UCXOHBIX JJaHHBIX, .
IIpumepbl npakmuyecKux 3a0aHull:
HE0OXOIUMBIX [I7isI BbIOOpa TEXHUUECKUX .
1. 3amomHUTh cepTU(dUKAT COOTBETCTBUS Ha 3a/lJaHHBIN MMPOAYT
Cpe/CTB aBTOMAaTU3alLUX TIPOEKTUPYEeMOro
SHEDIOOBLEKTA: 2. OrmpegeneHye NOIMHHOCTH TOBapa I10 LITPUX-KOAY
P ’ . | 3. Wcnonb3oBaHre HOPMAaTHUBHBIX [OKYMEHTOB [Jii COCTaBJeHUsT CXeM TIpuOOpOB,
- BbIOMpaTh crioco6 cbopa W TEePBUUHBIM
TEXHOJIOTYeCKHX TTPOLIeCCOB
aHalM3 WCXOJHBIX AAHHBIX /i1 BBIOOpa
4. Vicronb3oBaHWe KOHTPOJIBHBIX KapT TI0 KOJMYeCTBEHHBIM TIPHM3HAKaM jisi KOHTPOJIS
TEXHUUECKUX  CpeJCTB  aBTOMAaTU3alLuu
KaueCcTBa TeXHOJIOTMYECKOT0 Tporiecca
MIPOEKTUPYEMOT0 SHeProoObeKTa;
5. Wcnonb3oBaHWe KOHTPOJIbHBIX KapT I0 KayeCTBEHHBIM TIPHM3HAKaM /il KOHTPOJIS
- KOMOWHHDOBaTh pa3/MuHble CIOCO0BI
KaueCcTBa TeXHOJIOTMYECKOTO Tporiecca
cbopa W aHanmM3a MCXOJAHBIX JIAHHBIX [JIsi
6. Vcnonb3oBaHWe auarpaMmbl pa3dpoca [jisi KOHTPOJISi KayecTBa TEXHOJIOTHYEeCKOTO
BbIOOpa TeXHUUeCKUX CpeACcTB HboLecCa
aBTOMAaTH3aLuH TIPOEKTHUPYEeMOT0 por
9HEprooOBHeKTa.
Bnagetsb - HaBbIKaMM  (opMUpOBaHUsI  miopsijKa | [Ipumepbl npakmuuecKux 3a0ay:

JedCTBUMA [ opraHw3auyu  cbopa W
TIepBUYHOM 00pabOTKYM UCXOHBIX IaHHbIX;
- HaBBIKAMHU MKCTIOJIb30BaHUSl HECKOJIbKUX
criocoboB cbopa W aHanM3a UCXOJHBIX
JAHHBIX i1 TIPOEKTUPOBAHUS  CHCTEM
aBTOMAaTH3aLIUM u yTipaB/IeHUs
5Heproo0beKTaMl  C  KCII0JIb30BaHUEM
TUTOBBIX MTPOEKTHBIX PELIeHHI;

- - HaBbIKAMU KOMOWHALIUM HECKOJIbKUX
criocoboB cbopa W aHanM3a UCXOJHBIX

3apaua 1. PaccunraTh HeIOCTAIOLIYIO TEMITEPATypy TOJb3ysiCh TabIUIjaMy CTaTHUeCKUX
xXapakTepuctuk Tepmoriap B cootBeTtctBUM ¢ ['OCT P 8.585-2001 "Tepmornapsl.
HomuHanbHbIe CTaTHUeCKHe XapaKTepUCTUKW TMpeobpa3oBaHusi”’. PeleHue TMOSICHUTS.
Tpebyercsi:
a) yKa3aTb MeXX/[yHapOZJHbIM U POCCUMCKUI K(P TepMornapsl;
6) noysHOe HauMeHOBaHKe TepMONapbl U XUMHUUECKU COCTaB 3/1eKTPO/IOB;
B) mpezenbl U3MepeHust Temrieparyp Ay Kotopeix B 'OCT P 8.585-2001 npuBefeHs!
HOMWHa/IbHbIe 3HaueHus TepmoI/1C;
') pacCuuTaTh HeJJOCTalOLyI0 TeMIIepaTypy.

3HaueHUs TeMIlepaTyp [0 BapUaHTaM

aHHBIX 17151 3()(EeKTUBHOTO pelieHust 3a/1ad Temneparypa TemmnepaTypa
A A 204 P adl patyp patyp Vi3mepeHHast O6o3HaueHue
1o MPOEKTUPOBAHHIO cucteM || BapuaHT cBoboHOTO pabouero crias o

o TeMIeparypa, °C TepMoIiaphbl
aBTOMAaTH3aLuH u yTIpaB/IeHuUsT cras, °C (13MepsieMOro
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CTpyKTypHBbIT

3/7IeMeHT [T1aHMpyeMble pe3yibTaThl 00yUYeHHsI OLieHoYHbIe Cpe/ICTBa
KOMITeTeHI[UH
HEProoObEeKTaMH. 00BeKTa), °C
1 35 705 Ty="7 K
2 125 1525 Ty="7 S
3 45 1204 Ty=" R
4 20 -155 Ty=" M
5 48 Tp=" 450 L

3ajgaua 2. [luanasod nokasauuii nprbopa ot 0 1o 1000 °C. ITo BapuaHTaM Mpe/CTaB/IeHbI
3HaueHWs] M3MepeHHble S3Ta/JlOHHbIM CpefcTBOM wusMepeHus (CU) pana opgvHHajLaTHU
roBepsieMbIX Touek. TpebyeTcs:
a) paccuuTaTth abCOMOTHYIO, OTHOCUTE/ILHYIO U TIPUBE/IEHHYIO TTOTPEITHOCTH IS KaXKI0U
TIOBepsieMO# TOUKU TIprUO0pa;
0) onpeneuTh Knacc TouHoctu CU.
3agaua 3. Omnpejenure [OBepUTeNbHBbIM WHTEpBaa [IeMCTBUTENBHOTO 3HAUyeHHs
v3MepsieMoil  (hM3UUECKON BeJWUYUHBI C JOBEPUTE/NbHOM BepOSITHOCThIO P, ecsiu
r3MepeHusi ObITM MHOTOKpaTHbIe U paBHOTOUHLIe. TpebyeTcs:
a) us PMI'29-99 "I'COEN. Metposorusi. OCHOBHbIe TEPMHUHBI U OIpe/ie/ieHUs" BBITACATh
orpefie/ieHUs] TOHSITMM: MHOTOKpaTHOe HW3MepeHHe, PaBHOTOYHbIe M3MepeHHs, pa3Max
pe3yJIbTaTOB U3MepeHHH, JOBepUTe/bHbIe TPAHULIbI TIOTPELIHOCTH U3MepeHHUs;
0) orpefeuTh pa3Max pe3y/bTaTOB U3MepeHu Ry;
B) OIpe/le/IUTh JOBepUTe/bHbIN nHTepBan MDB.

3ajaHue 1o BapyaHTam

Howmep usmepeHus 1 3HaueHHe BeJIMUUHBI Xy3mi
Bap. Pos

1 2 3 4 5 6 7 8 9
1 0,95 84,15 84,06 83,8 83,9 84,1 84 84,02 84,03 -
2 0,99 53 52 52,5 51 48,5 50,2 50,3 49,2 -
3 0,98 7,05 6,9 6,85 7,2 6,74 7,25 6,7 6,6 —
4 0,9 4,3 4,2 4,25 4,1 3,85 4,02 4,03 4,12 —
5 0,95 890,3 890,2 890,3 890,1 889,9 890 890,2 890,6 —

IT1K-8 I'oToBHOCTBIO K Y4daCTHUIO B OpraHu3dlid MeTpOo/JIOru4ecKoro o0ecrieyeHUs TeXHOTOrHYeCKHX MmponeccoB MpH UCII0/Ib30BAHUHM THUITIOBBIX
METOJO0B KOHTPOJ/IA PEXXKUMOB pHGOTBI TEeXHOJIOIrnN4eCKoro oﬁopynonaﬂnﬂ

3HaThb

- BU/JIBI U MeTO/IbI HW3MepeHuH,

ITepeueHb meopemuuecKux 60NPOCoO8 K IKIAMEHY:
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CTpyKTypHBbIT
3/1eMeHT
KOMIIeTeHLIUH

[TnaHvpyeMble pe3yibTaThl 00yUeHUs

OLIEHO‘-IHBIG cpeacTBa

K/1accuurKaLuo TIOTpeIIHOCTeN
V3MepeHUU; OCHOBHBIE CPe/ICTBa U3MepeHHUs
Teru10(p13UYeCKHX [apaMeTpOB;

- TeOpeTMYeCKHWe OCHOBbI  METPOJIOTUH,
obecrieyeHrsi eJAWHCTBA U3MepeHUH U
JOCTWKeHUs] TpeOyeMoi TOUHOCTU; MEeTO/IbI
Y CpeJCTBa H3MepeHMsl Temiopu3nYecKux
rapameTpoB;

- OpraHu3alyOHHble,  Hay4Hble U
MeTOJMYeCKre OCHOBBI MeTPOJIOTMYeCKOro
obecrieueHrsi TeXHOJIOTUYECKUX TIPOLIECCOB;
MPUHLUIT  IeUCTBUS U YCTPOUCTBO
CTaHJapTHBIX CpeJCTB V3MepeHUst
Teruio(pu3nyecKnx rnapameTpoB.

LN AW =

_ =
_ O

_
A WN

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

MetpoJiorus. OCHOBHBIE TIOHATHUA U OIpe/e/IeHus

T'ocynapcTBenHasi cucrema ripubopos (I'CIT)

EpuHcTBO M3MepeHui

W3mepsiemble BetmurHbL. BUsibl n3mepeHuit

Metogp! n3MepeHu. MeTovKa BBITIOJTHEHUS] U3MePeHNH

OcHOBHBIe M0I0)KEeHUs TeopyuH norpelHocTeld. Knaccudukarnus norperHocTen
BeposTHOCTHBIE OLIeHKU MTOTPeIHOCTer U3MepeHust

CpexctBa n3Mepenwusi, BUbl. CUTHas U3MepyuTebHOM MH(pOpMaLU1
Metponornueckue xapakTepucTvku. HemeTponornueckre xapakTepuCTUKU

. CTpyKTypHbIe CXeMbl U CBOMCTBA CPe/ICTB U3MEPEHHSsI

. ObpaboTKa pe3ynbTaToOB U3MepPeHHs

. I3aMepeHne MarHUTHBIX BeTMUKH. [lapaMeTpsl, XapakKTepUCTUK, CXeMbl U3MepPeHUst
. I3MepeHue HesneKTpUueckux BennunH. Knaccudukarnms

. I3MepeHue TemmnepaTypbl TepMOMeTpaMU CONPOTUB/EHHUsI (TIpefiefibl U3MepeHuUs,

rpayupoBku). TpeGoBaHwMs, MpebsBIsieMble K MaTepHaTy

[Mpeobpa3oBaresni He3NMeKTPUUECKUX BeWYMH. MeTaninyeckie TepMOMeTPhI
COIPOTHBJ/IEHUS

[Tpeobpa3oBaresy He3/IeKTPUUeCKUX BeJUUrH. [101yripOBOJHUKOBLIE TEPMOMETPEI
COIPOTHBJ/IEHUS

[Tpeobpa3oBareny He3neKTpuueckux BennuvH. O¢dekTsl TomcoHa, 3eebeka u
ITenpThHE
ITpeobpaszoBarenu
nipeobpa3oBarenu
CraHjjapTHble TepMoO3JieKTpUuyeckre TipeoOpa3oBaTtesniu (Tipefesibl M3MepeHus,
rpaZyrpOBKH, MaTepHuasl 3J1eKTPO/IOB)

Criocobbl MCK/THOUeHUs] BJIUSIHUS TemIiepaTypbl CBOOOJHBIX KOHILIOB TepMoriap.
TpeboBanwus, ipe/ibsiB/IieMble K MaTepraiam, TepMorap

[Tpeobpa3oBaresiy He3IeKTPUUeCKHUX BeJTMUMH. 3aKOHBI U3/TyUYeHust
[Tpeobpa3oBarenin He3/IEKTPUUECKUX BeJTMUMH. [IMpoMeTpsI

YpaBHOBellleHHbIe MOCTBL. [locTOMHCTBa, HefgocTaTKu. Criocobbl TOJKIHOUeHUs
TePMOMETPOB COIPOTHBJIEHUS

HeypaBHoBel1eHHble MOCTBI. /JIOCTOMHCTBA, HEIOCTAaTKU

HE3JIEKTPHUYECKUX BeJ/IMYHH. TepMOf—)J'IEKTpI/I‘—IECKI/Ie
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CTpyKTypHBbIT

3/1eMeHT [TnaHupyemMble pe3yabTaThl 00yueHUs OrueHOYHbIE CpeJCcTBa
KOMIIEeTeHLINU
25. TTpubop 250M
26. JloromeTpHUUueCKre CXeMbl
27. MunmuBonbT™eTp. ITIpUHIMI eiicTBUs. Y CTPOUCTBO. JIOCTOMHCTBA, HEJOCTATKU
YmeThb .. | IIpumepbl npakmuyeckux 3ad0aHuti 0/151 IK3aMeHa:
- BBINOJIHATb  W3MepeHusl 10 3aJaHHOU .
1. MegHbIii TepMOMeTp CONPOTUBJIEHMSI UMeeT CONpoTuBaeHre Ry 1,75 Owm.
MeTOo/uKe C TIOMOLLBIO TUIIOBBIX 0 31
Ornpenenuts ero corpotuieHue rpu 100 u 150 °C (a0 = 4,26- 107 K™)
M3MepUTe/bHBIX TPUOOPOB, PacCUMTHIBAThH
< 2.BBeiiTe TIOMpPaBKy B TIOKa3aHWs TEPMOIAphl M OMpe/ieiiTe TeMIiepaTypy pabouero
TIOTPeLHOCTH U3MepeHul;
KOHIIa, ecsii TepMo-O/]C TepmomeTpa tvra S = 3,75 MB, Temriepatypa cBOOOZHBIX KOHLIOB
- TIPUMEHATb  METOAMKM  BBITNOJHEHHS | 4., o
V3MepeHMM  C  TIOMOLbI0  TUIIOBBIX
3. AMniepmeTp c nipeziesioM u3MepeHus: 10 A rokasasi nmpu U3MepeHUsix TOK 5,3 A TIpu ero
V3MepUTe/bHBIX ~ NPUOOPOB,  OLIEHUBATh [ .
o JelicTBUTe/IbHOM 3HaueHuu 5,23 A. Ormpezenure abCOMIOTHYIO, OTHOCHTENBHYIO W
MOTPelHOCTH N3MepeHul;
OTHOCUTE/IbHYIO [PUBE/IeHHYO NTOTPEeIHOCTH
- BbIOMpaTh UM TIPUMEHSTb  METOJAWKHU "
o 4. merorca asa amriepmerpa: ofuH KT 0,5 umeer BepxHuil rpepen usMepenus 20 A,
BBIMIOJIHEHUS] U3MEPeHUM C  ITOMOLLBIO o .
apyrout KT 1,5 umeer BepxHMi Tipezien1 udMepeHust 5 A. OripefienvTe, y Kakoro npubopa
TUMOBBIX ~ W3MepUTe/bHBbIX  NPUOOPOB, . . o
N MeHbllle Tpefiesl J0MyCKaeMOM OCHOBHOM OTHOCHUTEIbHOM MOTPEeLIHOCTH MPU HM3MepeHUH
OLIeHMBATh MOTPEIHOCTA U3MepeHUH.
TOKa 3 A
Bnapetsb - OCHOBHBIMU MEeTO/laMU MPSIMBIX ITpumepbl mecmoebix 3a0aHuli:

H3MepeHNl;

- MeTo/jaMi 06paboTKY pe3y/IbTaToB U
pacyeTa MOrpelHOCTer U3MepeHu;

- MeTOZ,aMU V3MepeHuH, obpaboTku
pe3y/bTaTOB MHOTOKPaTHBIX H3MepeHHH,
OLIeHKU TOTPelHOCTed ¥ TOUHOCTU CPeJiCTB
V3MepeHuH.

1. B KaKux ci1y4asx pUMEeHSOTCS IUPOMeTphI?

a) MpU U3MepPeHNH BbICOKUX B) MPU U3MepPeHUH TeMIlepaTyphbl ABWKYLLUXCS

TeMIIeparyp; 00BEKTOB;
0) rpu “3MepeHUU TeMIepaTyp T) Kor/ja HeoOX0[MMO 00eCTIeunTh BHICOKYHO
Hwke 0°C; TOUYHOCT.

2. Kakoii MeTo/; 3MepeHusi JIe)KUT B OCHOBe paboThbl TepMOMapkl ¥ TepMOMeTpa
COTIPOTHBJ/IEHUS

a) KOHTAKTHBIM; 0) OECKOHTAKTHBIN; B) KOCBEHHBIH.

3. Kak n3meHsIOTCS CBOMCTBA MaTeprasia TepMOMeTpa CONPOTUBI/IEHUs ITPU U3MEHEeHU!
TemrepaTyphbl

a) U3MeHs1eTCsl 3/IeKTpUYeCKOoe CONPOTUB/IEHNE;

0) U3MeHsieTCst JIOTHOCTE;

B) U3MEHSIeTCs IJIMHA POBOJHUKA.
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CTpyKTypHBbIT
3/1eMeHT [TnaHupyemMble pe3yabTaThl 00yueHUs OrueHOYHbIE CpeJCcTBa
KOMIIeTeHLIUH

4. Kak u3MeHsieTcsi CONpOTUB/IeHUe Y TIOTYTIPOBOAHUKOBBIX TEDMOMETPOB COMPOTUBJ/IEHHUS
TIpU yBeIMUeHUU TeMIlepaTypbl

a) yBeJIMUMBaeTCss; 0) yMEeHbIIAeTCs; B) He U3MEHSIETCS.

5. OCHOBHO}#1 3aKOH, KOTOPBIH JIE)KUT B OCHOBE pabOThI TepMOMaphbl

a) 3akoH IlnaHka; 6) 3akoH TomcoHa; B) 3aKoH IlesbThe,

6. CKOJIbKO criaeB ObIBaeT y TepMoraphl

a) 1; 6)2; B)3; Tr)3aBUCUT OT YCJIOBUM U3MEPEHUSI.

7. Kakue criav TepMoriapbl IIOMeLLarTCsl B USMEPUTENIbHYIO Cpefy

a) paboune; 0) X0/0HBIE; B) ropsiuue; TI) CBOOOAHBIE.

8. [l/151 uero BBOZASAT MOMPABKY Ha TeMIepaTypy XOJIOJHBIX CTIaeB, YTOOBI

a) TemMIiepaTypa X0JIOJHbIX CIiaeB Obljia HOJb;

0) TemriepaTypa X0JIO[[HBIX CTiaeB Obljla paBHA TeMITepaType TOpsYMX CIiaeB.
9. Kakoii MeTo/; u3MepeHust JIeKUT B OCHOBe paboThbl MMPOMETPOB

a) KOHTAKTHBIM; 0) OECKOHTAKTHBIM; B) MPSIMO.
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0) IlopsiioKk TIpOBeJeHUsI TNPOMEXKYTOUYHOH aTTeCcTAal[dd, TMoKa3aTe/ld W KPUTEepUH
OLIeHMBAHMSI:

[TpoMe)xyTouHasi aTTecTalusi 1o AUCLUIIINHe «MeTpoiorusi» BK/IIOUaeT TeopeTHdyeckue BOPOChHI,
TO3BOJISIIOIIME OLIEHUTb YPOBEHb YCBOEHUsI OOydYarolMMUCS 3HaHWM, W TpaKTHUUecKue 3a/laHus,
BBLISIBJISIFOIIME CTeTleHb C(HOPMUPOBAHHOCTH YMEHWM U BJa/leHuH, MpPoBOAUTCS B (opMe 3K3aMeHa C
OIL[€HKOM.

OK3ameH MPOBO/IUTCS B YCTHOU (popMe T10 TeopeTHUYeCKHUM BOTIPOCAM U 3a/jadaM.

Iloka3zarenu u KPpUTE€PHUH OLI€EHUBAHHUA 3K3dMEHA:

— Ha OLEHKYy «omauuHo» (5 0anoB) — 0OydYaromuiics /0/DKEeH TOHO PACKpPBITh CO/lepyKaHue
MaTepvajia B 00beMe TIPOTpaMMbl AMCLIMIUIMHBI, YETKO W TPABWIBLHO JATh OIpejesieHus], TIPUBeCTH
JlOKa3aTe/JibCTBA Ha OCHOBe MaTeMaTUYeCKWX U JIOTUYeCKUX BBIKIA/IOK, TI0Ka3aTh HaBBIKU
WCCIIe/IoBaTeNbCKOM flesiTeslbHOCTH. OTBeT [Jo/DKeH ObITh CaMOCTOSITe/TbHBIN, TIPH OTBETE HCTIOIb30BaHEI
3HaHWsI, TPUOOPETEHHBIE paHee;

— Ha OLIeHKYy «xopouwo» (4 6asna) — obyuaroIuiicsi 0/KeH PacKpbITh CojJiepKaHre MaTepuasa B
00beMe TIPOrpaMMbl JTUCLIUTIIMHBI, B OCHOBHOM TMPABWILHO ZIaTh OCHOBHBIE OTpEeZe/eHUs U TIOHSATHS
npegMeta. Ilpu oTBeTe fomyllleHbl HETOYHOCTH, HapyllleHa [10C/ie[loBaTe/IbHOCTb W3/I0XKeHHs,
JIOTy1I[eHbl HeOOIbIITe HETOYHOCTH TIPH BBIBO/IaX W WUCTO/b30BAHUM TEPMUHOB, MPAKTHUECKHE HAaBbIKU
HeTBEp/ble;

— Ha OLEHKY «ydognemeopumenbHo» (3 0ania) — oOyuaroIuiics AO/DKeH YCBOUTH OCHOBHOE
coJiep>kaHve MaTepuasa. [Ipy oTBeTe ompeziesieHUs: U MOHSTHS JJaHbl He YETKO, AOMYIeHbI OIIMOKY TpU
MIPOMEXKYTOUHBIX MaTeMaTUUECKMX BBIK/Ia/IKaX B BbIBO/IAX, IPAKTHUECKHE HABBIKU C/1a0ble;

— Ha OLIeHKY «HeydoenemeopumenbHO» (2 6anioB) — oOyJarOLU[UiicsS JeMOHCTPUPYeT 3HaHUs He
bonee 20% TeopeTUYECKOTO MaTepuasa, JAOMyCKAaeT CyIeCTBEHHbIe OIIMOKW, He MOJKEeT TI0Ka3aTb
WHTe/VIeKTya/lbHble HaBBIKW pellleHus MPOCThIX 3azay. [Ipu oTBeTe JomyljeHbl TpyObie OIIMOKM B
orpeie/ieHUsX, J0Ka3aTe/lbCTBA TeOPeM He TMPOBeZIeHO, He aHbl OTBEThI Ha [IOTIO/THUTe/TbHbIe BOTIPOCHI
TIperiofiaBare’isi, OTCYTCTBYIOT HaBbIKM UCC/Ie/10BaTeNbCKON JesiTe/IbHOCTH;

— Ha OLEHKY «HeydoeiremeopumenbHo» (1 0amm) — He MOXKET TOKa3aTb 3HAHWSI Ha YPOBHE
BOCIIPOM3Be/ieHUss U 00BsicHeHUs1 WH(MOpMalvi, He MOXXeT T[I0Ka3aTh WHTe/JIeKTya/lbHble HaBbIKK
peleHus TTPOCTHIX 3a/jau, OCHOBHOE CO/iepyKaHne yueOHOTro MaTepuaa He PacKphITO.

8 YueOHo-MeToANMYecKoe U HHGOPMALIMOHHOE 00ecneueHHe AMCHUTTHHBI

a) OcHogHas Aumepamypa:

1. 'pubanos, /1. [. OCHOBBI MeTPOJIOTHH, CepTUGUKALMKA U CTaHAapTU3aLuu : yueb. mocobue /
I.1. TpubanoB. — Mockea : UH®PA-M, 2019. — 127 c. — (Beiciiee obpa3oBanue: bakanaBpuar). -
ISBN 978-5-16-009677-3. - Tekct : 3nektpoHHbiii. - URL: https://znanium.com/read?id=330611 (zmata
obparrenust: 18.09.2020). — Pexxum Jj0CTyTIa: TI0 TIOZTIHUCKE.

2. DpactoB, B. E. MeTponorus, ctaHzapTu3aiys U ceptuduKaiys: YuebHoe mocobue / B.E.
OpactoB. - Mockgsa : ®opym, 2017. - 208 c. (Beiciiee o6pazoBanue). ISBN 978-5-91134-193-0. - Tekcr :
snekTpoHHbIi. - URL: https://znanium.com/catalog/product/636241 (mata obparenus: 18.09.2020). —

Pe)xuM JocTyTia: 1o mo/rmcKe.

0) [lonoaHumenbHas Aumepamypa:

1. Camapuna, Y. I'. OCHOBBI MeTpOJIOTYY, CTaHAapTU3aLMK U cepTUUKaLU: yueOHOe TTocobue /
N. I'. Camapuna, T. I'. CyxoHocoBa ; MI'TY. - Marunurtoropck: MI'TY, 2016. - 1 3/1eKTpoH. ONT. AUCK

(CD-ROM). - 3arn. c Turyn. skpaHa. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?

name=2872.pdf&show=dcatalogues/1/1134039/2872.pdf&view=true (mara obpamienus: 18.09.2020). -
Makpoo0ObeKT. - TeKCT : 3/1eKTPOHHBIN. - CBeleHus JOCTYMHBI Takke Ha CD-ROM.

2. Metposnorus. Teopust u3mMepeHmit: yueOHUK [/ akajeMUueckoro OakasaBpuarta / 1o o,
pepakuuyei T.M. MypaikuHou. - 2-e u3[., UCIIp. U fgo1. - MockBa: U3parensctBo FOpaiit, 2019. - 167c.


https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/1134039/2872.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/1134039/2872.pdf&view=true
https://znanium.com/catalog/product/636241
https://znanium.com/read?id=330611

— ISBN 978-5-534-07295-2. - TekcT : s/mekTpoHHbIM. - URL: https://urait.ru/viewer/metrologiva-teoriya-
izmereniy-434719#page/1 (mara obparmenus: 18.09.2020).
3. IleneBuH, B. ®. Metponorus u cpe/icTBa u3MepeHuii: yued. mocobue / B.®. [eneBuH. —

MuHck: HoBoe 3HaHMe ; MockBa : UTH®PA-M, 2019. — 273 c. : wi. — (Briciiiee o6pa3oBaHue:
bakanaspuar). - ISBN 978-5-16-006769-8. - Tekcrt: snekTpoHHbIi. - URL: https://znanium.com/catalog/
document?pid=988250 (mata obpartenus: 18.09.2020). — PexxuM AoCTyTIa: 10 MOATHCKE

5. MeTtposorus, CTaHAapTH3alysl, cepTuduKaLys: yuebHoe ocobue / A.. Apucros, B.M.
ITpuxopeko, U.[1. Ceprees, [1.C. ®attoxuH. — Mocksa: UHOPA-M, 2021. — 256 c. + [lorm. MaTepuasbl
[DnektponHsIii pecypc]. — (CpeaHee mipodeccruoHanbHoe obpa3zoBanue). - ISBN 978-5-16-013964-7. -
Tekcr: anektponHbIi. - URL: https://znanium.com/catalog/product/1190667 (mata obpaiiieHus:
18.09.2020). — Pexxum J1OCTYyTIA: 110 TIOATTUCKE

6. PanHes, I'. I'. VIHTe/eKkTya/bHbIe CpeZCTBA U3MepeHui : yuebHuk / I'. T'. Pannes, A. II.
Tapacenko. — Mockga : KYPC : UH®PA-M, 2020. — 280 c. - ISBN 978-5-906818-66-9. - TekcT:
sneKTpoHHbIN. - URL: https://znanium.com/catalog/product/1054205 (zmara obpatuenus: 18.09.2020). —
PexxuMm focTyma: 1o noAnucke.

6) MemooduuecKue yka3zaHusi:

1. I'pebennukoBa, B. B. TexHuueckue u3MepeHHs U TpUOOpPHI: ydyeOHoe mocobue / B. B.
I'pebennnikoBa, M. B. Beuepkun ; MI'TY, [kad. DudC]. - Marauroropck, 2014. - 150 c. : ul., CXeMBbI. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/
1/1116327/817.pdf&view=true (mata oOpamenus: 18.09.2020). - MakpooObekT. - TekcT
31eKTpoHHbIN. - ISBN 978-5-9967-0543-6. - ViMeeTcs reuaTHBIM aHAJIOT.

2. MyxuHa, E. FO. ABTOMaTHU3aLUsi TeXHOJIOTUUeCKHUX NpoLieccos : npakTukyM / E. FO. MyxuHa,
A. P. BongapeBa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 110 c. : wumn., tabn., cxembl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/
1/1514313/3507.pdf&view=true (mata oOpamenus: 18.09.2020). - MakpoobrekT. - TekcT
3/7IeKTPOHHBIM. - VIMeeTCst meyaTHbIM aHasor.

3. MeToauueckre peKOMeH/jal[uu MO BbINIOJTHEHUIO UHIMBUYaIbHbIX 3afaHuil. [Ipunoxxenue 1

2) IIpoepammHoe obecneueHue u HHmepHem-pecypcol:

Haunmenosanwue 110 Ne norosopa CpoK JelCcTBYS JIULEH3UN
MS Windows 7
Professional (st [-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
M5 Offlce 2007 Ne 135 ot 17.09.2007 6eccpouHo
Professional
7Zip cB0OOTHO pacripocTpaHsieMoe 10 beccpouHo
FAR Manager CcBOOOZIHO pacripocTpaHsieMoe 6eccpouHo

l'[pmbeccuonam,ﬂme 0a3sI AdHHBIX U I/IH(l)OpMaI[I/IOHHbIE CIIPABOYHbI€ CHCTEMbI
Ha3spaHue Kypca | CchblJIKa
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https://dlib.eastview.com/
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://znanium.com/catalog/product/1054205
https://znanium.com/catalog/product/1190667
https://znanium.com/catalog/document?pid=988250
https://znanium.com/catalog/document?pid=988250
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1

OnekTpoHHasi 0a3a MEpPUOJMUYECKUX H3/AHUM
East View Information Services, OOO «MIBUC»

https://dlib.eastview.com/

HarmonanbHas MH(POPMaLIMOHHO-
aHa/IMTUUeCcKass cuctemMa — Poccuiickuii MHIEKC
HayuHoro uurtvupoBanus (PUHL)

URL: https://elibrary.ru/project risc.asp

HaruponanbHas HGbOpPMaI[MOHHO-
aHa/MTUUecKasi cucteMa — POCCUMCKUAN WHJEKC
HayuHoro uutrpoBanus (PVTHII)

URL: https://elibrary.ru/project risc.asp

[Mouckosas cucrema Akazaemust Google (Google
Scholar)

URL: https://scholar.google.ru/

VHdopmauonHasi cucreMa - EauHoe OKHO
[,0CTyIa K MH(POPMaLMOHHBIM pecypcam

URL: http://window.edu.ru/

OrO/KeTHOe
HUHCTUTYT

denepanbHOEe  TOCYy/lapCTBEHHOE
yupexeHue «®DeepanbHbIH
TIPOMBILIIEHHOW COOCTBEHHOCTH»

URL: http://www1.fips.ru/

Poccuiickas
Karanoru

CocynapctBeHHast — GubmoTeka.

https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHBIe pecypchl 6ubmotekn MI'TY um.
I''N. HocoBa

http://magtu.ru:8085/marcweb2/
Default.asp

denepanbHbIi  0Opa3oBaTebHBIA  TIOPTA
OkKoHOMUKa. Couuosorus. MeHe)KMeHT

B http://ecsocman.hse.ru/

YHuBepcUTeTCKasi HMH(OpMalLMOHHasi CHUCTeMa
pPOCCUu4d

https://uisrussia.msu.ru

MexxyHapoHast HayKOMeTpUUecKasi
pedepaTuBHasi U TIOJIHOTEKCTOBasi 0a3a [JaHHBIX
HayuHbIX u3zanuii «Web of science»

http://webofscience.com

MesxayHapoiHast pedepaTrBHas U
TIOJTHOTEKCTOBasi  CripaBOYHasi 0a3a  [JaHHBIX
Hay4HbIX U3/IaHUN «Scopus»

http://scopus.com

9 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIHIUTHHBI
MarepuanbHO-TeXHUUECKOe 00ecrieueHre JUCIUIIMHBI BK/TIOUaeT:

Tun 1 Ha3BaHUe ayIUTOPUU

OcHallleHre ayIuTOpUn

YyeOHble ayAUTOPUM [IJIsi TIPOBe[leHUs
3aHATUHN JIEKLIMOHHOTO TUIa

MynbTUMeUiiHbIe Cpe/ICTBA XpaHeHWs, Tepejauu
Y TIpe/icTaB/eHysl MHGOpMaLWy

HOMEH_IGHI/IH AJId CaMOCTOSITe/TbHOM

[TIepcoHasibHBIE

KOMITbIOTEPBI

c mnakerom MS

paboThI 0OyUarOIIXCST

Office, BrixogoM B VHTepHeT U C JOCTyIOM B
3/IEKTPOHHYI0 HMH(OPMaLMOHHO-00pa3oBaTebHY0
Cpe/ly YHUBEPCUTeTa

YyeOHble aygUTOPUM AJi1 TPYITIOBBIX U
WHAVBUYaTbHbIX KOHCYJIbTal[|i,
TeKYIL[er0 KOHTPOJII U TPOMEXYTOUHbIX
KOHCY/IbTalluH

[ocka, My/IbTUMeIMMHBIN POEKTOP, KpaH

HOMELL[GHI/IE A1 XpaHEHUA 4!

Crennaxu AJI XpaHEHUA yq66H0-MeTO,E[I/I‘-IECKI/Iﬁ
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http://scopus.com/
http://webofscience.com/
https://uisrussia.msu.ru/
http://ecsocman.hse.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp

NpoduIakTHYeCKoro 00C/Ty>KUBaHUS
yueOHOr0 000PYI0BAHUS

JIOKyMeHTali!

YuebHasi ayguTopus /s TIPOBeJeHUs
nabopaTopHbIX pabor:
KOMITbIOTEPHBIN K/1acC

[TepcoHanbHble KOMIMBIOTEPhl C TakeToM MS
Office, BrixogoM B VHTepHeT U C JOCTyiOM B
3/IEKTPOHHYI0 HMH(OPMaLIOHHO-00pa3oBaTebHY0
Cpe/ly YHUBEPCUTeTa

YuebHast ayguTOpusi /s TIPOBeJeHUs
nabopaTopHbIX pabor:

naboparopust METPOJIOTUH u
TEXHOIOTUUECKUX U3MEPEeHHH

JlabopaTopHble  YCTAHOBKM [IJI1  BBITIOJTHEHUS
nabopaTopHbIX pabor:

- 7abopaTOpHBIM  CTeH[, «/3mepenue
pacxo/ia rasa;

- nabopaTopHbIit CTeH[, «[ToBepka
TepMoriap»;

- yabopaTopHbiii cTeHn «IloBepka mpubopa
Iuck-250, norometpa 111-4540/1 u npubopa
A-566»;

- nabopaTtopHbiii cTeHp, «McrmbiTaHWe U
noBepka KCII-3, BosbTMeTpa [I1-4540,
niprbopa Inck-250»;

- nabopaTopHbIi cTeHs «VI3MepeHUe YDPOBHS
JKUJIKOCTE»);

- nabopaTopHbIi cTeHs «VI3MepeHUe ypPOBHS
CBIITy4YUX MaTepraioB»;

- nabopatopHeiii creHy «IIpeobpa3oBaTenu
JaByieHuss Metpan»;

- nabopaTopHbiii cTeHpA «CTaTHMUeCcKue W
JVUHaMUYeCcKde XapaKTepUCTHUKH 0O0beKTa
yIIpaBIeHUs»

OJIEKTPOHHbIEe  TlaKaThl MO Kypcy "OCHOBBI
MEeTPOJIOTUA U TexHuueckue wusMepenusi” (136),
K10y Ha 2 T1K.
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IIpunoskenue 1
Metouyeckue peKOMeHAALMH 110 BBINO/THEHHI0 MHANBHU/ya/IbHBIX 3a/{aHUM

3aZlaHysl  BBITIOJIHSIOTCA ~ OOYYalOL[UMCS  CaMOCTOSITe/IbHO.  [Ipy  BBIMIOJIHEHWM  3a/IaHUS
00yuaromuics J0/DKeH TIPO/IeMOHCTPHUPOBaTh HaBbIKK PabOThI C TUTEPATyPHBIMU UCTOUHUKAMU, YMEHHe
W3B/ieKaTh WH(GOpPMALMI0O U aHaau3upoBath ee. OTyeT K 3afaHusIM OGOPMJISIeTCS B COOTBETCTBUU C
TpeOOBaHUSIMU TIPUBeIeHHBIMU HIDKe. TeKCT oTueTa BhIK/Ia/IbIBaeTCsl Ha 00pa3oBaTe/bHbIN TTOPTall.

Ilepeuennb 3adaHuti.

3aganue 1.
[aTb onpeienieHys1 KayKJOMY TOHSTHIO W3 TIPUBEJEHHOM HI)Ke CXEeMBI.

C I'pl’ﬂj.l'l VIKEHHBIM OLEHWESHKMEM NOMPELWHOCTIA
C TOYHbIM OUEHWBAHNERM NOTPELHOCTIA :l

NaBopaTopHsle

MHorokpaTHeIe HepaBHOTOYHEIE W3BbIToYHbIE BeckoHTaKTHele
F F ’: F TexHUYECKWE | |(1cene goBaTeNbCKME)

OpHOKpaTHLlE PaBHOTOUHEIE Heodxogvmele KOHTaKTHbI2 I I
[
Mo umcny namepeHuii Mo ycnoemam | | Mo cTenesy AOCTATOYHOCTM Mo ceAzn C [0 TOUHOCTI OLEHKK
BENNYMHEI M3MEPEHIIA M3MEPEHWIA 0GBLEKTOM NOrpeWHocTy

Bunabl 3mepeHwnii

Mo cnocoBy NomydeHns Mo xapakTepy

f -
pesyneTaTa Mo meTogy pesyneTaTa M3MepeHui
Mpsnele ABCONKTHEIE
(HeMoCPEe4CTEEHHEIE)
KOCBEHHbIE HonycKoBele (MOPoroesle)
CoBokynHble OTHOCKTENbHBIE

—COoBMeCTHbIE

— [uHamuyeckue
L CTaTnueckire

Prcynok — Bugpl u3mMepenui

3aganue 2.
[aTb onpefjenieHUs1 Ka)KJOMY TOHSITHIO U3 TIPUBEZIEHHOW HU)Ke CXeMBbI.
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‘ O6bLEKT N3MEpPEHMS ‘

‘ Pusnyeckan Benu LII«-"IHa‘

v

‘ EauHMLa dm3nyeckoid Be MMUKHBI ‘

v

MeTop, CpeacTteo Ycnosua
U3MepeHus M3MepeHus U3MepeHus

v
4"" MeToayKa U3MepeHns ’47
Y

4""‘ Mameieme }47

‘ PesynbTar usmepeHus ‘

v

‘HOFPELIJH OCTb U3MEPEH MH‘

Pucynok — Oneparyu nsmepeHus

3aganue 3.
[aTb onpefeneHust KaKJOMy BUY TTOTPEIIIHOCTU U3 NPUBEIEHHOW HU)Ke CXEMBbI.
KIIACCUDUKAIIVSA
[TOT'PEHIHOCTEU
v v v v v
ITo
ITo npuuuHam ITo xapakTepy Ilo xapaxtepy ITo popme
3aKOHOMEPHOCTH | | CBsA3M MeXAy
NOSIB/ICHUSA NP OSIB/ICHHA N Tpe/iCTaB/IeHUs
NPOSIBJICHUS BeJIMUMHON
MOTPelTHOCTH
MeTOouuecKast cTaTuyeckas cucTeMaTHJecKast U ypoBHEM abcooTHas
(ocHOBHas U CUrHa/a
[IOTIO/THUTE TbHAST -
WHCTpYMeHTa/IbHast ciTyyaiHast OTHOCHTEJTbHAS
aiIUTUBHAS
TUHaAMHUYecKast
BBIUMC/IEHUS rpybas MyJIETUIVIAKAT NprBe/leHHas
VIBHAs
CyOBeKTUBHast CMellIaHHast
PucyHok — Knaccudukaiiys norpemHocTei
3aganue 4.

,[[aTb oripegejieHud KaXKA0MY ITOHATHUIO U3 HpHBEAEHHOﬁ HIDKe CXeMBbI.
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—MapaENnUsCckrE

—MexaHAuSCKHE  VZMEepMTENEHEIS
MHeemaTue- [ Clrf"”‘?’"“ —KOHTaKTHEIE
. — chn 3MEPUTE/EHEE
— JOMyCHOEEIE 15 4 Ecky ckne |
'rﬂl"loﬁorosue'u ANSHOCTIMECKNE | e | YCTAHOEKN B ECKOHT 8K THEIS
: i MpOTHoMpYILHE | ELEI
— YHUESPCATEHEIE — Vzne puTenbH 2 I P INSKTROKHEIE | VISMEQHTENEHEIS :IBHELLHHE
X KoHTponkEHEE Mpoure 1 npBopel CTaTHueckne TaxHUUYECK NS
| Creumanisi Kok BUHApO- — komBrHMpo- |- VIEMEpHTENEHEIS Boro .
POBEHHbIE [ EanHbE VICMONHUT BflEHEIE BaAHHLIE npeobpasoEaTenm FTPOEHHLIE | |- Annamieckne  N1a00paTopHEle
Mo cTENEHK Mo euay Mo HasHaveH o Mo Mo PMF 29-99 Mo CBAIM C Mo PEXMMY Mo xapakTepy
YHHBEPCANBHOCTH CUEHKHM H3MEPAEMEI I ‘ OB BEKTOM paboThl MCNOSb30BaHKA
| napameTpoB | BEMHYHHE
| | | | | |
|
Buasl cpeacTs M3MepeHns
o By Mo Bny n Mo Buay Mo Brgy NpHema- n , Mo NoBEpoYHOff
perUCTRaLrT BbIX0DAHOIO as—gr g'_i?:; Hun npecbpasoBanna nepegaqu LLCHE:'EF' CHEME
curHana CHIrHANE ’ 4 CHIHAMA MH PO ALK !
| Mokassieamigne |- Ana 5 [ Pabouy
MOKA3LIBRIOUIME  (— AHANOMOB LIS | HeaETOMETMIMPO- |- MpAworo AefcTeus | OAHOKAHANEHLIE | C pagHomepHoi Pahoune
FPervcT pupyiollme — Lnbpoesie BAHHBIE Cpassen (0fHOMPEAENEHEE] WKanoR — CiOpasunesie
- Canonucukl AHRNOMOED- P — pa ] i _ .
" uMdpoekle | oE TR Vhrerpupylowne L MHOTOKEHANE Hele | HEPEEHONEpHOR ep:ab-fmjﬁ
L MeuaTakwme EaHHEIZ = (eyrempoe) {MHOrOpEgeNEHEE) LKA 3Tal
L ABTOMATHYSCKNE - JI.r13r1E|J‘ l1‘E"|l;HbIE | © HyNeEOR OTMETEOR
— ML BHYTH LUKEIOA
npecbpasoeaTent A
L C Hynepon 0TMETKON Ha

M2 peu: Hel K&K AW BHE WKANDA
MpomMesyTouHER
Mepepaune

MaclTabHbIE

Pucynok — Knaccudukaiiysi cpeficTB UsmMepeHui

TpeboeaHus k opopmaeHuro omuema.

@®opmar nucta A4. Ilpudr Times New Roman, pasmep 12, MeXCTpouHbIi uHTepBan 1,5.
BripaBHHBaHMe TekcTa 1o mmpuHe. A63ar 1,25. ITapamerpa ctpanuipl: cieBa 30 MM, cripaBa 10 mm,
cBepxy U cHu3y 20 mm. Homep cTpaHuLibI TPOCTaB/IsIeTCsl BHU3Y OT LieHTpa.

Ka>kpIil TEpMUH 3alMChIBAeTCSI C HOBOM CTPOKHM C a03arfHOro OTCTYTIA.

B Tekcre 00si3aTeNlbHO [JO/DKHBI OBITH PacCTaB/Ie€Hbl CCHUIKA Ha MCIO/Ib30BaHHbIE MCTOYHMKH.
CrnycoK WCIOJb30BaHHBIX HCTOYHMKOB (OpPMUpYyeTCs B TIOpsiIKe CCBhUIOK IO TeKCTy pedepara u
oopmisercs B cootBeTcTBUM ¢ ['OCT 7.1-2003. [Ipumeps! oopmiieHUs:

1. Cubukun, FO.J]. DnekTpocHabKeHre MPOMBILIIEHHbIX U MPaXAAHCKUX 3aaHui [Tekcr] : yueO.
quist cpeq. ripod. obpas. / FOI. CubukuH. — M. : Academia, 2006. — 362 c. : u., Tabn. (CpeaHee mipod.
obpasoBanue: CTPOUTENBCTBO U apxuTekTypa). — ISBN 5-7695-2250-X.

2. Tenspman, M.M. Heopranuueckas xumus |Tekcr] yueb. r1ocobue sl CTY[€HTOB
o0yyvaromuxcs 1o TexHosor. crer. / M.A. Tensdman, B.IT. FOctparos. — 2-e usg,., crep. — CII6. — [ap.] :
Jlanb, 2009. — 527 c. : wi., Tabn. — (YuebHuuku g1 By3oB. CrelpanbHasi aureparypa). — ISBN 978-
58114-0730-9.

3. Koctun, B.®. MocToBble KpaHbl 00111ero HasHaueHus [Tekcr) : yue6. mocobue / B.®. Koctus,
HL.III. Trotepsikos, H.B. Onimn; MI'TY, [kad. MOM3]. — Maruuroropck, 2011. — 116 c. : u., Tab.

4. Paccosio, M.M. AKTya/bHble ITpo0/1eMbl TEOPUHY FOCYJAapCTBA U NpaBa [D/IeKTPOHHLIA pecypc]
: yuebHOe mocobue / M.M. Paconos, B.II. Manaxos, A.A. VBaHOB. — 2-e u3z. mepepab. u gom. — M. :
FOHUTU-JAHA: 3akoH u mipaBo, 2011. — 1 3nektpoH. ont. Auck (CD-ROM). — (YuebHast uTep. Ajist
BBICILIETO U cpefl. Tpod. 06pas.). — 3ary1. ¢ 3TukeTKu Aucka. — ISBN 978-5-238-02050-1.

6. TOCT P 517721-2001. Anmaparypa paAuo3/7eKTpOHHasi ObITOBasi. BXoaHble U BBIXOJHBIE
rapameTpbl ¥ TUTIBI coeuHeHnid. Texunueckue tpeboBanus [Tekcr]. — Beeg. 2002-01-01. — M. : U3z-
BO CTaHJapToB, 2001. — IV, 27 c. : un. ; 29 cm.

29



	Пример 3. Определить основную приведенную погрешность и пределы измерения виброакселерометра для измерения виброускорения а = 50±2 м/с2.
	Решение: Наибольшее предельное значение виброускорения аmax = 50+2 = 52 м/с2; наименьшее его значение аmin = 50–2 = 48 м/с2; допуск Т = 52–48 = 4 м/с2; основная допустимая абсолютная погрешность виброакселерометра (допуск на измерение) = 0,33Т= 0,33  4 = 1,32 м/с2; нижний предел рабочей части шкалы Н < 48–1,32 = 46,68 м/с2; верхний В > 52+1,32 = 53,32 м/с2. В соответствии с данными по Н и В выбираем виброакселерометр с верхним пределом измерения 100 м/с2. Можно 60 м/с2
	Основная приведенная погрешность этого прибора  = 1,32  100/100 = 1,32%
	Необходимо рассчитать рассчитать абсолютную, относительную и приведенную погрешности для каждой поверяемой точки термометра и определить его класс точности.
	Решение. Погрешность измерения (абсолютная погрешность) ∆ определяется по формуле:
	, (1)
	где ХИЗМ – измеренное значение величины Х; ХД – действительное значение измеряемой величины Х.
	Относительная погрешность измерения δ рассчитывается по формуле (2), приведенная погрешность γ рассчитывается по формуле (3), обе они выражены в процентах:
	, (2)
	, (3)
	где ХН – нормирующее значение СИ, как правило, это диапазон показаний СИ или его верхний предел измерений.
	Таблица - Результаты расчетов
	Поверяемая точка, МПа
	Значение эталонного термометра, МПа
	Абсолютная погрешность ∆, МПа
	Относительная погрешность измерения δ, %
	Приведенная погрешность измерения γ, %
	Класс точности СИ выбираем из ряда 1·10n, 1,5·10n, , 2·10n,  2,5·10n, 4·10n, 5·10n, 6·10n , где n= 1, 0, -1, -2 и т.д. Значения 1,6·10n и 3·10n не устанавливаются для вновь разрабатываемых СИ.
	У пригодного СИ максимальная приведенная погрешность должна быть меньше к.т. Так как максимальная приведенная погрешность манометра 1,6 %, < 2, то к.т. = 2.
	Ответ: к.т. манометра 2.
	Пример 2. Класс точности расходомера 0,2, диапазон показаний от 0 до 800 м3/ч. Определить допустимую погрешность СИ в единицах измерения.
	Решение. Класс точности – это обобщенная метрологическая характеристика СИ, определяемая пределами допускаемых основной и дополнительной погрешностей, а также другими свойствами СИ, влияющими на их точность, значения которых устанавливаются в стандартах на отдельные виды СИ. Как правило, класс точности нормируется по приведенной погрешности к.т. > γ, поэтому выразим из формулы (3) абсолютную погрешность измерения ∆:
	
	Ответ: допустимая погрешность расходомера ∆доп < 1,6 м3/ч.
	Решение. Построим линейную градуировочную (статическую) характеристику преобразователя давления по двум точкам. Первая точка характеристики: при давлении 0 МПа – выходной сигнал манометра 0 мА; вторая точка характеристики: при давлении 6,3 МПа – выходной сигнал манометра 5 мА, рис. 1.
	Чувствительность датчика (коэффициент преобразования) S показывает на сколько единиц изменится выходной сигнал, если входной сигнал датчика, т.е. ИФВ, изменится на единицу.
	(4)
	
	Рис. 1. Градуировочная характеристика датчика
	Подставив исходные данные в формулу (4) получим:
	.
	Для линейной статической характеристики чувствительность S постоянна на всем диапазоне ИФВ. Уравнение линейной характеристики датчика в общем виде:
	, (5)
	где Х – входной измеряемый сигнал датчика, давление, МПа; Y – выходной сигнал датчика, сигнал постоянного тока, мА; Y(0) – значение выходного сигнала при Х = 0.
	По формуле (5) и рис. 1 определим уравнение характеристики датчика: . Подставим известное значение выходного сигнала Y=3,72 мА в полученное уравнение и определим Х:
	.
	Значение ИФВ можно определить менее точно по графику градуировочной характеристики датчика, см. рис. 1.
	Ответ: измеряемое давление равно 4,7 МПа; чувствительность преобразователя S = 0,79 мА/МПа.
	Задача 2. Диапазон показаний прибора от 0 до 1000 С. По вариантам представлены значения измеренные эталонным средством измерения (СИ) для одиннадцати поверяемых точек. Требуется:
	а) рассчитать абсолютную, относительную и приведенную погрешности для каждой поверяемой точки прибора;
	б) определить класс точности СИ.
	В тексте обязательно должны быть расставлены ссылки на использованные источники. Список использованных источников формируется в порядке ссылок по тексту реферата и оформляется в соответствии с ГОСТ 7.1-2003. Примеры оформления:

