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Mporpammy avcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) JlyskuH IM.C. kadeapa
61OMEONLMHCKO UHXEHEPUN W YNPaBNEHNS MHHOBAUMSMU VIHXEHEPHbIA MHCTUTYT ,
GSLuchkin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

dopMrpoBaHue y CTYAEHTOB NMOHUMAHUS OU3NYECKMX OCHOB COBPEMEHHbBIX METOLOB U3MEPEHWUI 1
€CTEeCTBEHHbIX MPeAenoB JOCTUXMUMON TOYHOCTU M3MEePEHUIA. [ToAroToBKa CTYAEHTOB K N3YYEHMIO
nocnenytowmnx obLenpodeccrmoHanbHbIX 1 cneunanbHbIX 4UCLUMNH.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.0B.4 OucumnavHel (Mogynm)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 27.03.02 YnpaBneHme Ka4eCcTBOM M OTHOCUTCS K OUCUUMANHAM MO
Bblbopy. OcBanBaeTcst Ha 1 Kypce, 2 ceMecTp.

OucumnnnHa "durnsnyeckne ocHoBbl N3MEPEHMIA" OTHOCUTCS K 6Ha30BOI HYaCcTV NPOPECCMOHANBHOrO
LMKna 1 HanpaBneHa Ha U3y4yeHne n3n4ecknx oCHOB obecrnevyeHns eAUHCTBA N3MEPEHWUIA,
NpPaBuIbHOCTWN, TOYHOCTU U OOCTOBEPHOCTUN Pe3yNnbTaToB U3MEPEHUI 015 NOCNeayouero nx
NPUMEHEHNs B NPOCECCUOHANBHON AeATENbHOCTM.

3. KomneTteHuumn obyuatowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdpbpoBka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL N
OK-11 CNoCOBHOCTb MCMONb30BaTb OCHOBHbIE 3aKOHbI
(OBLLEKyNbTYPHBIE €CTECTBEHHOHAYYHbIX OUCUUMNINH B MPOECCUOHANBHOM
ynetyp LeATeNbHOCTU, MPUMEHATb METOAbI MAaTEMATMYECKOro aHanmaa
KOoMreTeHuun)
N MOOENNPOBaHUS
OK-12 CNocobHOCTb BNafeTb OCHOBHbIMU MeToAamu, cnocobamm
(0BLweKkynbTypHbIE cpencTBamu NONyyYeHUs, XpaHeHns n nepepaboTkm
KOMMeTeHLMN) nHgopMauun
OK-13 cnocobHocTb paboTaTh C KOMMLIOTEPOM KaK CPEeLCTBOM
(0BuekynkTypHLie npasneHns mr:upo mauuen P P
KOoMreTeHuun) ynp P
OK-14 cnocobHocTb paboTaTb ¢ MHGOpPMaLmMel B rnobanbHbIX
(ObuwekynbTypHbie KOMMbioTe HbIF))( ceTax P
KOMneTeHuunn) P

CNocOBHOCTb MNOHMMATb CYLWHOCTb 1 3Ha4YeHne UHdopmaLummn B
OK-18 PasBUTMN COBPEMEHHOIO NHAPOPMAaLIMOHHOIO 0bLWecTBa,
CO3HaBaTb OMACHOCTW U Yrpo3bl, BO3HMKAOWMNE B 3TOM
npouecce, cobnoaate OCHOBHblE TPeboBaHNS
NHGOPMaLNOHHOK 6e30MacHOCTI, B TOM Y/CE 3alUThbI
rocy0apCTBEHHOM TalHbl

(0blWeKynbTypHbIe
KOMreTeHuunn)

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:

1. LONXeH 3HaTb:

1. OCHOBHbIE NOHATUS 1 OnNpeneneHns

2. Buabl 1 MeToabl U3MEPEHUN

3. OCHOBHble XxapaKTepUCTUKN N3MePUTENbHbIX NPNOOPOB 1 Npeobpasosarteneit
2. IONXEeH yMeTb:
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NPUMEHSTb PU3NYECKUE 3HAHUS ONS PELEHNS U3MEPUTENbHBIX 3a4a4y, KOHCTPYUPOBaHWS
N3MepUTENbHbIX NPMBOPOB, 0becnevyeHns eAUHCTBA U3MEPEHNIA

3. OONIXeH BnageTb:

3HaHUAMN OCHOB (PYHKLNOHUPOBAHUS U3MEPUTENIbHON TEXHUKM.

4. nONXeH OEeMOHCTPUPOBaTbL CMOCOOHOCTb M FTOTOBHOCTb:!

1. NPUMEHATb NMONYYEHHbIE 3HAHMS AN PeWeHns 3MepPUTENbHbIX 3a4ay,
2. KOHCTPYMpOBaTb M 0AEPHM3NPOBATb N3MepUTENbHbIE NPUOOPHI,

3. obecneynTb e4MHCTBO N3MEPEHUIA.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpy[0EMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS ANCUUNANHBI 9K3aMeH BO 2 CEMECTpE.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl un yachol

ayauTopHom paborTbl,
Paspen ¥ P P

Henens UX TPy A0eMKOCTb Tekywime coopMbl
N 'D'"Kn"g:lr;;}:;”b'/ Cemecmcemecrpa (B yacax) KOHTpOnsi
Nekumu MpakTnueckuelaboparopHbie
3aHATUA pa601b|

Tema 1. N3mepeHve

1 JPU3NYECKUX BENTUYMH U 5 1 5 5 0 YCTHbI ONPOC
‘leAnHWLBI NX N3MepeHns

Tema 2. Pusnyeckue

n3mMepeHus B
2.|MOOEeNbHbIX U 2 2 2 0 0 Anckycens

aHarnoroBbIx

aKCnepuMeHTax

Tema 3.

N3meputenbHble -
3.lyctpoiicTea. 2 3 2 2 0 yCTHEIN ONpoC

EcTtecTBeHHble npenens

n3MepeHnit

Tema 4. lWymbl B o
4.|M3MepuTenbHbIX 2 4 2 0 0 yCTHEIN Onpoc

yCTpomncTeax

Tema 5. Bpewmsi n ero YCTHbI OnNpoc
. n3mepeHune 2 5 2 2 0

Tema 6. NIamepeHus o
6.[MMHENHbIX 1 YyrNoBbIX 2 6 2 4 0 yCTHEI Onpoc

pa3mepos

KETPOHHBH
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 7. N3mepeHve YCTHbI onpoc
7. MACChI 2 7 2 2 0

Tema 8. IamepeHune YCTHbIIA ONpocC
8. Temnepartypbl 2 8 2 2 0

Tema 9. NIamepeHue o
9.|anekTpuryeckmx 2 9 2 4 0 ycTHbI onpoc

napameTpos

Tema . Itorosas 5 0 0 0 9K3ameH
" |dopma KoHTpONA

Wtoro 18 18 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. UamepeHune ousnyecknx BeIMYUH U e UHULLbI UX U3MEPEHNS
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OnpepnenexHne omanyeckas BennyMHa 1 e€ YncnoBoe 3HadeHne PaamepHOCTb OU3NYECKMX BENNYMH
CucTeMbl e AMHNL, U3MEPEHNS PN3NYECKMX BeNnymH EamHunua anvHel EgmnHnua macesl EanHnua
BpeMeHn EgmHnua cunel Toka EgmHnua temnepatypbl EonHuua konnyectsa Bewectsa 1.3.7.
EnvHuua cunel ceeta 1.4. Obwue npenctaeneHms o Macwtabax ounanyeckmx BennymH

npakTnyeckoe 3aHsitne (2 4aca(os)):

3amepeHne NMHEeNnHbIX pa3MepoB TBEPAbIX TEM C MOMOLLbIO N3MEPUTENbHbBIX MHCTPYMEHTOB
Tema 2. Pusnyeckme UsMepeHUss B MOOeNbHbIX U aHaNOroBbIX 3KCNepUMeHTax
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

MoaenbHble akcnepuMeHTbl feoMeTprnyeckoe 1 BpeMeHHoe nonobue dunHamuyeckoe nopobue
Kputepun nonobus Ctatnyeckoe nonobue BpemeHHon Macwtad MoLeNbHbIX 9KCNEPUMEHTOB
AHanoroBble 3KCNEPUMEHTHI

Tema 3. UameputenbHblie ycTtponctea. EctecTBeHHble nNpenenbl U3MepeHun
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OcHoBHble 6n0OKM M3MepUTENbHbIX YCTPOMCTB NepenatoyHblie xapakTepmctuku Ctatmyeckme
nepenaToyHble XxapakTepucTnkn nHammyeckme CBOMCTBA NIMHENHbIX NepeaaToYHbIX 3IEMEHTOB
lMepepnava curHanos No ceetosonam lepepaTtoyHble cBoCcTBa cBEeTOBOAA VICTOYHMKM N OEeTEKTOPDI
CBETOBOro M3ny4yeHus EctecTBeHHble npenensl namepeHni MNpnHunn HeonpeneneHHoCcTn
eli3eHbepra

npakTnyeckoe 3aHsitne (2 4aca(os)):

CeeToamoabl 1 gooTOoAMOL4

Tewma 4. LLiyMbl B n3MepuTe/bHbIX YCTPOMCTBAX

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Tennosoit wym [po6oBoii wym MeHepaunoHHO-PEKOMOMHALIMOHHDINA WyM
Tema 5. Bpems n ero uamepeHuve

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MeTonabl 1 I'Ipl/l60pbl Onsa NBMepeHns BpeMeHun KonebaHust rapMoHM4YeCcKoro ocumnndatopa
dun3nyecknin 1 MaTeEMaTUYECKUIA MASITHUKN anMepr KonebaTtenbHbIX CUCTEM

npakTudeckoe 3aHsitne (2 yaca(os)):

CekyHoomep. Taiimep. MexaHuyeckme npubopbl Ans MU3MepPeHnst BpEMeHN. DNeKTPOHHbIE NPUBopbI
LN151 U3BMEPEHNS BPEMEHN.

Tema 6. U3MepeHNs NTUHENHbIX U YINIOBbIX pa3MepoB
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KETPOHHBH
B_EPCHTET
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V3meputenbHble cpencTtsa NMMHENHbIX U YrAoBbIX pa3mepos Cpenctsa M3MepPeHNs NMHENHbIX
pa3MepoB C EMKOCTHbIM AatynkoM CpencTtea nuamMepeHus pa3amepoB C MHOYKTUBHbIM
npeobpa3zoBaTenem ViamepeHne NMHeNHbIX U YrNoBbIX Pa3MepoB ONTUYECKMMM Nprbopamm
OnTuyeckuii MMkpockon. YBenuyeHne myukpockona Paspelatowas cnocobHOCTb ONTUYECKMX
NpMBOopPOB INEKTPOHHLIN MUKpOockon BocnponaseaeHne aTanoHa AIMHbI METoAaMu
NHTEPdEepoMeTPUn

npaktnyeckoe 3aHsitne (4 4aca(os)):

VI3mMepeHne nnHelrHbIX pa3MepoB Npu MOMOLLM WTAHFEHUMPKYNS 1 MUKpOMETpa
Tema 7. U3mepeHune Macchbl

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Bec n macca ten Cuctembl namepeHms maccol OnpeneneHne Maccbl aTOMOB U 31IEMEHTAPHBbIX
yacTuvy 3aBMCMMOCTb U3MEPEHNIA MACChl OT CKOPOCTU

npakTnyeckoe 3aHsitne (2 4aca(os)):

i3mMepeHne macchbl Ten Npy NOMOLWN PblYaXHbIX U 9NEKTPOHHbIX BECOB
Tema 8. U3mepeHue Temnepartypbl

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

TepMoanHaMnyeckoe v ctaTmyeckoe onpeneneHne Temnepatypbl EQnHMUbl namepeHns
Temnepatypbl MeTonbl 1 cpeacTBa M3aMepeHusi Temnepatypbl FazotepMmmnyeckme MeToabl U cpeacTea
N3MEPEeHNs TeMnepaTtypbl ANEKTPUYECKNE U TEPMOINEKTPUYECKME METOAbI 1 CPeACTBA N3MEPEHUS
Temnepatypbl OnTnyeckme MeTonbl U CPenCcTBa U3MEPEHNS TeMnepaTypbl

npakTnyeckoe 3aHsitne (2 4aca(os)):

N3mepeHune TeMnepatypbl NPU NOMOLWM PTYTHOrO, CMIMPTOBOro TEPMOMETPOB. [puMeHeHne
Tepmonapbl 4Nns U3MepPeHns Temneparypbl.

Tema 9. U3amepeHune aneKTpnyecKux napaMmeTpos
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

YpaBHeHne NnpeobpasoBaHns 3MEPUTENBHOrO MEXaHN3Ma 3NIEKTPOMEXaHNYECKOro npubopa
MarHuntoanekTpuyeckne npubopbl AMnepmeTpbl BonbTMeTpbl OMMETPbl ONeKTPOMarHuTHble
npnbopbl Pe3oHaHCHbI (BUOpaUMOHHbIA) YacToTOMeEp DnekTpoanHammuyeckme npubopsl
AnekTpocTatnyeckne Nnpmbopbl ANEKTPOHHO-NYYEBO ocumuniorpag

npakTnyeckoe 3aHsitne (4 4aca(os)):

OnpenenexHve ConpoTMBEHUSI MPOBOLHUKOB 3neKTpuyiecTea. lamepeHre HanpsixeHus B
KOHTPOJIbHbIX TOYKaX CxeMbl. I3aMepeHune Toka, NpoTeKatowwero Yepes NpoBOIHUK.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepnens | camocTositensHon [TpyA0eMKOCTb gﬁ%’g%ﬁ?:;ﬁﬁg;
AducumvnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. N3mepeHne
N3NYECKNX BENNYUH U nogroToeka K o
1P 2 1
edVHNLbl X N3MepPeHns YCTHOMY Onpocy 4 ycTHEI Onpoc
Tema 2. dnsunyeckne
N3MepeHns B
NnoAroToBka K
2.|MOOENbHbIX U 2 2 uagKo c(c):vlma 4 auckyccus
aHanoroBbix y
aKcrnepumeHTax
Tema 3.
V3meputenbHble
- noaroToBka K o
3.lycTponcTsa. 2 3 nggMo or? oc 4 YCTHbI onpoc
EcTtecteeHHble npepnens y y onpocy
N3MepeHnin
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P

Tema 4. lymbl B NOArOTOBKA K

4.|M3MepuTenbHbIX 2 4 CTHOMY OMDOC 4 YCTHbI ONpocC
yCTpoMncTBax y y onpocy
Tema 5. Bpems u ero NoOAroToBka K o

. n3mMepeHne 2 5 YCTHOMY OMnpocy 4 yCTHBI onpoc
Tema 6. 3mepeHuns

6.[MMHEeNHbIX 1 YrnoBbIX 2 6 ngf;g;OBoKr? 'éc 4 YCTHbIA ONpocC
pasmepoB y y onpocy
Tema 7. IamepeHne NnoAroToBka K o

7. 2 7 4 THbIA on
mMaccbl YCTHOMY Onpocy ye onpoc
Tema 8. NIamepeHune NoAroToBKa K o

8. Temneparypsbl 2 8 YCTHOMY OMnpocy 4 yCTHBI onpoc
Tema 9. NIamepeHue

9.[anekTpuryeckmx 2 9 ngfgg;oaokr? 'é c 4 YCTHbI ONpPOC
napameTpos y y onpocy
Wtoro 36

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHblEe hopMbl 06yUYeHUs

OcBoeHue kypca "duanyeckne oCHOBbI U3MepeHnii" npearnonaraeT NCMNob30BaHNe Kak
TPaOMUMOHHBIX, TaK U MHHOBaLUMOHHBLIX 06pas3oBaTefibHbIX TeXHONoruit. MpoBoasTca nekumm un
NpakTUYyecKne 3aHATUS C UCMONb30BaHNEM CTEHOB, BU3YanM3npYOLWMX OCHOBHbIE MOMOXEHUS
npenogaBaemMoin ONCUMNNIVHBI, KOMNbIOTepoB. bonblas YyacTe MaTepuana nsy4aertcs
CaMOCTOSATENbHO.

6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEeXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 GUCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. U3mepeHue cpusnyeckux BeIMYUH U e AUHULLbI UX U3MEPEHUS
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OnpepeneHne on3n4eckom BENNYUHbI 1 €€ YNCnoBoro 3HadyeHns. OCHOBHbIE U NPOU3BOAHbIE
BENNYUHbI. Kakme npucTaskuy CywecTByIOT K eanHnuam cuctemol CU? atb onpenenexve
pasmMepHocTn. Pusnyeckas BenmynHa n pasMepHoOCTb 3TO O4HO M TO Xe? B yem 3akntoyaeTcs
npaBuno pasamepHocTn? Kakmm npasunam OOMXHbl YO0BNETBOPSATL 9TaNOHbI? Kakune 6biBatoT
9TanoHbl? [epeyncnmtb OCHOBHbIE N OONOMHUTENbHbIE €ANHULbI n3MepeHns B cucteme CU. Yto
NPUHATO 3a eOUHULY OnVHbI? HYTO NPUHATO 3a eanHMLy Macchbl? YTo NPUHATO 3a eQUHULY BpeMEHN?
hatb onpegeneHve eanHMubl cunbl Toka. Kak onpenenserca eamHmua temnepartypbl? Kak
onpenenseTcsa eguHuLa KonuyecTea BewecTtea? Kak onpenensercsa eguHuua cunbl ceeta’?

Tema 2. dusnyeckue n3MepeHunss B MmoaesibHbIX U aHaNoroBbixX aKCrnepuMeHTax
ONCKYyCCWhA , NpUMEpPHbIe BOMPOCHI:

Koroa npuMeHsI0T MoLenbHble aKcnepuMeHTbl? CKOMbKO 1 Kakne Buabl Mogenen n3sectHo? Jatb
onpeneneHne aHanorosor mogenu. latb onpeneneHvne macwrabHoin monenu. [latb onpeneneHne
nonyHaTypHoin mogenu. [latb onpeneneHne Mmaremarmyeckom mogenu. Yem orpaHuymsaeTtcs
reomeTpuyeckoe nonobve? aTtb onpeneneHne KnHematmyeckomy nogobuto. latb onpenenexHve
OVHaMU4eckomy noaobuio.

Tema 3. U3meputenbHblie ycTponcTea. EctrectBeHHble npenenbl U3mMepeHun
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Kak ¢ nomoubto 6110K-CXeMbl NPeACTaBUTb N3MEPUTENIbHOE YCTPONTBO? MNoyYeMy pacnpocTpaHeHne
curHana no CBeToBO4y NMPOUCX0OWT NpakTmyecu 6e3 notepb? 3 Kakmx aNeMeHTOB COCTOUT IMHUSA
onTuyeckoi ceaa3n? CywecTByeT N CBS3b MO TKY W HAMPSXKEHMIO MeXy nepeaaTtinukom v
NPMEMHNKOM curHana? MNMokasaTb NPUHUMNUANBHYO CXEMY CBETOBOLA CO CTyMeHYaTbiM NPOgUIeM.
Kakne npnbopbl MICNONb3yTCA B Ka4eCTBE UCTOYHUKA M3Ny4eHna? 3a cHeT Kakoro adodoekTa
NPOUCXOANT reHepauns nanydeHnes? Kak MoxXHo gobutbcs mooynaumm nanydenma? OT Yero
3aBUCUT L/IMHA cnekTpa nanydeHns? Kakmne ycTpoincTea MCnonb3ytoT B KA4ecTBe AeTekTopa
n3ny4eHns? 3a cyeT Yero NPoMCxoamnT Nnpeobpas3oBaHne ONTUYECKOrO CUrHaNa B aNEKTPUYECKNIA?
Kakwne cywecTByloT eCTECTBEHHbIE Npeaenbl U3MepeHnin? B kakoi obnacTu cnektpa HaxoomTCs
MakcuManbHasi YyBCTBUTENbHOCTb YEI0BEYECKOro rnasa?

Tewma 4. LLiyMbl B n3MepuUTeNbHbIX YCTPOMCTBAX
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Yrto Ha3biBaeTCcsa wymamn? Kakme rpynnbl WyMOB CyLECTBYIOT B U3MEPUTENbHOM TexHMKe? HTo Takoe
Tennosoi wym? Yem oH obycnoeneH? [laTb onpeneneHne opoboBoro wyma. 'e ero MoXHo
Habnopatb? MNoyemy oH nonyymn Takoe HasBaHme? Jatb onpenenexHve dnukkep-wymy. I'oe
Habnopaetcs Pnukkep-wym? NaTtb onpeneneHne reHepaunoHHO-PEKOMOMHALIMOHHOMY LWyMy.

Tema 5. BpeMms u ero uamepeHue

YCTHbIV ONpoC , NPUMEpPHbIE BOMPOCHI:

Jatb onpeneneHe eauHuubl BpeMeHu. Kak B pasHble BpeMeHa uamepsanoch spemsa? Kakue
cylwecTByOT Npunbopbl Ans namepeHus spemeHn? Kak yctpoeH noboit nameputens BpeMeHn? HYT1o
Takoe oM3nyYeckmin MaaTHUK? YTo Takoe MaTeMaTmyeckuin MaaTHuk? Npusectn npumepsbl
KonebaTtenbHbIX CUCTEM.

Tema 6. U3mepeHUs NUHENHbIX U YINOBbIX pa3MepoB
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Kakvne npnbopbl NPUMEHSIOT AN M3MEPEHUS NMMHEHbIX pa3mMepoB? Kakue npnbopbl NPUMEHSIOT NS
N3MEPEHNS YrNOBbIX pa3MepoB? Ha yemM 0CHOBaH NpUHLMN paboTbl N3MEPUTENS NMNHERHBIX PA3MEPOB
C €MKOCTHbIM JaT4ynkoM? Ha 4yem oCHOBaH MpUHLMN paboTbl N3MEPUTENS YINOBbIX PA3MEPOB C
€MKOCTHbIM JaT4YMkoM? Ha 4yem 0OCHOBaH MpUHLMN paboTbl N3MEPUTENS NMUHENHBIX Pa3MEPOB C
NHOYKTMBHbIM NpeobpasoBatenem? Ha 4eM oCHOBaH NpuHUMN paboTbl M3MEPUTENS YTIOBbLIXbIX
pasMepoB C MHAYKTMBHbIM NpeobpasdoBatenem? Kakme ontuyeckne npmbopbl NPUMEHSIOTCS ANS
N3MepeHns NMHENHbIX 1 YrNoBbIX pa3MepoB? Hapucoeatb cxeMy Mukpockona. [latb onpeneneHve
paspeLatoLiein cnocobHocTn. Kakme goakTopbl OrpaHMYmBaoT paspeLlatollyo CnocobHOCTb
Mukpockona? Kak paboTtaet anekTpOHHbIA MAKPOCKOM?

Tema 7. U3mepeHue maccbl
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

YeM oTnnyaeTcs Bec Tena ot ero maccbl? OanHakos v Bec Tena B Noboit Touke Hallen nnaHeThl?
OT yero 3asucuT Bec Tena? Kakue cyuecTsyioT npmbopbl ans namepeHuns seca tena? Kak MoXHo
onpenennTb Maccy aToMOoB 1 afieMeHTapHbIX 4acTuy? Ha yeM ocHoBaH NpuHLMN paboThl
Macc-crnekTpomeTpa? 3aBucuT v Macca Tena o1 CKOpoCTUu?

Tema 8. U3mepeHue Temnepartypbl
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

Jatb onpeneneHne temneparypbl C TOYKN 3PEHNS TepMOanHaAMUKKN. HeMy paBeH 04uH rpanyc
Llenbcnsa? B yem otnndme wkansl Lenbcua ot wkansl KenbenHa? Kakne CywecTsyoT MeToapl
n3mepeHuns Temnepatypbl? Kakme Metoabl OTHOCATCS K KOHTaKTHbIM? Kakne Metofbl OTHOCATCSH K
6ECKOHTaKTHbIM?

Tema 9. U3mepeHUe aneKTpuyecKmnx napameTpos
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

Kak pabotatoT marHutoanekTpuyeckue npnbopbl? OT Yero 3aBUCUT YyBCTBUTENBHOCTb
MarHuToanekTpuyeckoro npubopa? Kak paboraet amnepmetp? Yto takoe wyHT? Kak pabortaert
BonbTMeTp? Kak pabotaet ommeTp? HapucoBatb cxemy paboTbl 4actotomepa. Ha 4em ocHoBaH
NpuHUMN paboTbl anekTpoanHammyeckux npubopos? Kak pabortaet ocumnnorpad?

Tema . UToroBasi oopma KOHTpOns

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MpuMepHbIe BONPOCHI K 9K3aMeHy:

OnpegneneHve nan4eckom BENUYMHbI U €€ YNCNoBOro 3HadyeHnsi. OCHOBHblE 1 MPOM3BOOHbIE
BENMYMHbI. Kakue npucTaBku CywwecTByoT K eanHuuam cuctemol CN? Natb onpeneneHue
pasmMepHocTU. Duanyeckas BenmynHa n pasMepHoOCTb 3TO OAHO M TO Xe? B yem 3aknoyaeTcs
npasuno pasmMepHocTn? Kakum npasmnam OONXHbI yAOBNETBOPSATL 3TanoHbl? Kakme bbiBatoT
3TanoHbl? [Nepedyncnntb OCHOBHbIE Y OOMNONHUTENbHbIE €AUHNLbLI n3MepeHus B cucteme CU.

Y10 NpuHATO 3a eanHMLY ONUHBLI? YTo NPUHATO 3a eAnHMUy Macchl? YTo NpUHSTO 3a e AMHULY
BPEMEHN? naTb onpeneneHme eanmHnLbl cunbl Toka. Kak onpenensietcst eauHmua temneparypbl?
Kak onpegnensietcs eanHuua konvyecTea BewecTsa? Kak onpenensietcs eamHuiua cunol ceeta’?
Korpa npuMeHstoT MoaenbHble 3kcnepuMeHTbl? CKONbKO U Kakue Buabl Moaenei n3sectHo? Natb
onpeneneHne aHanorosoi mogenu. latb onpeneneHvne macwrabHon mooenun. [latb onpeaeneHue
nonyHaTtypHoi mogenu. [latb onpeaeneHne matemaTmyeckon mogenu. Yem orpaHmymsaeTcst
reomeTpuyeckoe nonobve? Latb onpeneneHne KnHematmyeckomy nogobuto. [late onpenenexHme
OMHaMu4yeckoMy noaobuio. Kak ¢ nomollbio 6110K-CxeMbl NPEeACTaBUTb M3MEPUTENBHOE YCTPONTBO?
MoyeMy pacnpocTpaHeHme curHana no CBeTOBOAY NPOMCX0ANT npakTnyecy 6e3 notepb? M3 kakux
3M1EMEHTOB COCTOUT NIMHUSI ONTUYECKOM cBA3N? CywecTByeT N CBS3b MO TKY W HAMPSIXEHUIO MeXay
nepenaTynkom N NPMEMHMKOM curHana? MNMokasaTb NPUHUMNUANbHYIO CXEMY CBETOBOLA CO
cTyneHyatbiM npocpuneM. Kakve npnbopbl NCMONb3YKTCS B KA4ECTBE UCTOYHMKA U3NyYeHust? 3a
CYeT Kakoro agogoekTa NPouCXoamnT reHepaums nanydeHnes? Kak MoxHo Aobutbcst Moaoynaumm
n3nydeHns? OT Yyero 3aBUCUT ANMHA criekTpa uanydeHus? Kakune ycTpoincTea MCnonbaytoT B
KayecTBe JeTekTopa M3fny4yeHns? 3a cYeT Yero npomcxoamT npeobpasoBaHmne onTUYeckoro curHana
B anekTpuyeckuii? Kakune cywecTByoT eCTECTBEHHbIE Npeaenbl naMepeHnin? B kakoit obnacTu
crekTpa HaxooMTCs MakcMMasbHas Y4yBCTBUTENIbHOCTb YeN0BEYECKOro rnasa? Yto HasbiBaeTcs
wymamn? Kakue rpynnbl WyMOB CyLWECTBYIOT B MU3MEPUTENbHON TeXHMKE? YTO Takoe TennoBoi WwymM?
Yem oH obycnosneH? LaTb onpeneneHvne apobosoro wyma. e ero MoxHo Habnogatb? MNoyemy oH
nony4un Takoe HaseaHune? Ilatb onpeaeneHne dnukkep-wymy. I'oe Habnopaetcs Onukkep-wym?
[aTb onpenenexHne reHepaunoHHO-PEKOMOHALIMOHHOMY LWYyMYy.

Hatb onpeneneHe eguHuubl BpemeHu. Kak B pasHble BpeMeHa namepsanoch spemsa? Kakuve
CYLLECTBYIOT Npnbopbl Ans namepeHms spemeHn? Kak yctpoeH noboii nameputens BpeMeHn? Yto
Takoe Pnanyecknin MasTHUK? YTo Takoe matematnieckmin MasTHUK? Mpueectn npumepsl
KonebaTtenbHbIX cucteM. Kakne npnubopbl NPUMEHSIIOT A/ U3MEePEHUs NMHEHbIX pa3mepoB? Kakune
Npnbopbl MPUMEHSAIOT ONS M3MEPEHUS YINOBbIX pa3mMepoB? Ha 4eM OCHOBaH NpuHLUMN paboThbl
N3MepPUTENs NUHEHbIX Pa3MepPOB C EMKOCTHbLIM AaTt4yMkoM? Ha yem ocHoBaH NpuHUMN paboThbl
N3MepuUTENs yrnoBbiX Pa3MepoB C EMKOCTHbIM AatymkoM? Ha yem ocHoBaH NpuHUMN paboThbl
N3MepUTENs NUHERHbIX Pa3MepoB C UHOYKTMBHbLIM NpeobpasosatenemM? Ha yem ocHoBaH NPUHLIMM
paboTbl U3MEPUTENS YTNOBbIXbIX PAa3MEPOB C MHAYKTUBHBLIM NpeobpasoBaTenemM? Kakune ontmyeckme
Nprbopbl MPUMEHSAOTCS AN U3MEPEHUS NTIMHEHDBIX U YINOBbIX pa3MepoB? HaprcoBaTtb cxemy
Mukpockona. [Jatb onpenenexHve paspelwatowein cnocobHocTn. Kakne gpaktopbl orpaHuymnsatoT
paspeluatoulyto cnocobHocTb Mukpockona? Kak pabotaeT anekTpoHHbIA MKpockon? Yem
oTAMyaeTcs Bec Tena ot ero Maccbl? OanHakoB N Bec Tena B Ntoboi Touke Hawen nnaHeTbl? OT
yero 3aBuncuT Bec Tena? Kakme cylwecTBytoT Nprubopbl Ans namMepeHus Beca tena? Kak MoXxHO
onpenennTb Maccy atoMOB U 3fieMeHTapHbIX YacTny? Ha yem ocHoBaH NpUHUMN paboThbl
Macc-cnekTpomeTpa? 3aBMCUT M Macca Tena o1 CKOPoCTn?

Jatb onpeneneHne TemMnepatypbl C TOYKU 3pEHUSI TEPMOAMHAMMKN. YeMy paBeH OfouH rpanyc
Llenbcna? B yeM otnnumne wkanol Lienbcus ot wkansl KenbBuHa? Kakne cywecTByoT MeTobl
n3mMepeHns Temnepatypbl? Kakme MeToabl OTHOCATCS K KOHTaKTHbIM? Kakme MeToapl OTHOCSTCS K
6eckoHTakTHbIM? Kak paboTaloT MarHMToanekTpuyieckme npmbopel? OT yero 3aBucuT
4yBCTBMTENbHOCTb MarHUTO3NeKTpuyeckoro npmbopa? Kak pabotaet amnepmeTp? Y10 Takoe WyHT?
Kak pabotaet BonbTMeTp? Kak pabotaet ommeTp? Haprcosatb cxeMy paboTbl yacTtoTomepa. Ha
4eM OCHOBaH NPUHUMN paboTbl aneKkTpoaMHamMmyeckmx npnbopos? Kak paboTaet ocumnnorpad?

7.1. OcHOBHas nuTeparypa:
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1. YMpuxuH B. B. dursmyeckne oCHOBbI 3NeKTPOHUKK: YuyebHoe nocobue / B.B. YMpUxuH; YH1KOM
Cepsuc. - M.: Anbgpa-M: HUL NHpa-M, 2012. - 304 c.: nn.; 60x90 1/16. - (TexHonornyeckumm
cepsuc). (nepennet) ISBN 978-5-98281-306-0, 1000 aka3.
http://znanium.com/bookread.php?book=316836

2. MNenesuH B ® MeTtponorus n cpencrea nameperuii: YuebHoe nocobue / B.®. MNenesuH. - M.: HAL,
NH®PA-M; MH.: HoB. 3HaHue, 2013. - 272 c.: nn.; 60x90 1/16. - (Bbicluee obpasoBaHue:
Bakanaspwuart). (nepennet) ISBN 978-985-475-560-1, 800 aka3.
http://znanium.com/bookread.php?book=406750

3. TkaueHko d. A. SnekTpoHHbIEe Npubopsbl 1 ycTpoicTea: YyebHuk / d.A. TkadyeHko. - M.:
NH®PA-M; MH.: HoB. 3HaHue, 2011. - 682 c.: un.; 60x90 1/16. - (Boicwee obpasoBaHue).
(nepennet) ISBN 978-5-16-004658-7, 2000 ak3. http://znanium.com/bookread.php?book=209952

7.2. lononHutenbHasa nuteparypa:

1. lO308Ba, B. A. MaTepuasnbl 1 KOMNOHEHTbI 9NEKTPOHHbLIX CPEACTB [DNEeKTPOHHbIN pecypc] : nab.
npaktukym / B. A. lO30Ba, O. B. CemeHoBa, IN. A. XapnawwuH. - KpacHosipck : Cnb. doenep. yH-T,
2012. - 140 c. - ISBN 978-5-7638-2496-4. http://znanium.com/bookread.php?book=442958

2. iBwuH B M CoBpemeHHas aBTomMaTtuka B CUCTEMAx ynpaBneHns TEXHONOrMYeCKMMI NpoLeccamu:
Yyeb. noc. / B.IM. NBwwuH, M.1O. MepyxuH - M.: HAL UHdgopa-M, 2013 - 400 c.: 60x90 1/16 + ( Lon.
mart. znanium.com). - (Bbicwee 06p.: bakanasp/). (m) ISBN 978-5-16-005162-8, 500 akas.
http://znanium.com/bookread.php?book=363591

3. OnekTponpeobpasoBartenbHble ycTpoiicTea POC: YuebHoe nocobue / IM.H. ApceHbes, U.B.
Jlntosko. - M.: N ®OPYM: HULL NHdbpa-M, 2013. - 496 c.: un.; 60x90 1/16. - (Bbicwee
obpaszosaHue). (nepennet) ISBN 978-5-8199-0362-9, 2000 ak3.
http://www.znanium.com/bookread.php?book=395910

4. TexHn4yeckme CpeacTea aBTomarnsaumm n ynpasneHns: YuebHoe nocobuve / O.B. Wuwos. - M.:
NH®PA-M, 2012. - 397 c¢.: 60x90 1/16 + CD-ROM. - (Bbicwee obpasoBaHue). (nepennet, cd rom)
ISBN 978-5-16-005130-7, 500 ak3. http://www.znanium.com/bookread.php?book=242497

7.3. UHTEepHeT-pecypcChbl:
Hatuunkm - http://ru.wikipedia.org/wiki/%C4%E0%F2%F7%E8%EA

METPONOrM4yeckmne OCHOBbI N3MEPEHUN -
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i-tekhnicheskim-izmereniyam/99-metrologicheskie-os
OCHOBHble eaunHuLbl CU -
http://ru.wikipedia.org/wiki/%CE%F1%ED%EE%E2%ED%FBY%ES_%E5%E4%E8%ED%E8%F6%FB_%D
XapakTepuCTNKN CPEACTB N3MEPEHUIA -
http://cxembl.net/spravochnyie-materialyi/lekcii/osnovny-e-harakteristiki-sredstv-izm/

OnekTpunyeckoe none - http://www.all-fizika.com/article/index.php?id_article=1979

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

o n

OcBoeHne ancumnnuHbl "dnamnyeckme oCcHOBbI n3MepeHnn” npegnonaraet UCnoJsib3oBaHne
cnenytouwero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

AL

OcBoeHVe oncunnamHbl "®unamnyeckne 0CHOBbI U3MepeHMiA" Npeanonaraet MCNonb30BaHme
cnepnylowWero maTepuanbHO-TeEXHUYecKoro obecneyveHns: MynbTumeoniiHas ayomtopus,
BMecTMMOCTblo 6onee 60 yenosek. MynbTMeanitHaS ayauTopusi COCTOUT U3 UHTEMPUPOBAHHbIX
WNHXEHEPHbIX CUCTEM C eIMHOM CUCTEMOW ynpasneHns, OCHaLWeHHas COBPEMEHHbIMY CpeaCcTBaMu
BOCMPOU3BELEHNS U BU3yanu3aumm noboi BUOeo 1 ayano nHgopMaumm, Noy4yeHmnst u nepenaym
9NTEKTPOHHbIX JOKYMEHTOB. TunoBasi KOMNiekTaums MynbTUMeUAHON ayamuTopum COCTOUT N3:
MyNbTUMEMAHOro NPOoeKTopa, aBTOMaTU3NPOBAHHOIO MPOEKLUNOHHOMO 3KpaHa, akyCcTn4eckom
CUCTEMDI,

Mporpamma coctasneHa B cootBeTcTBum ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
cneuwnanbHocTtu: 27.03.02 "YnpaeneHue ka4ecTsom" 1 cneunanmsauumn He npenyCcMOTPEHO .
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