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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Henpto ocBoeHHs y4eOHOW AMCUMILTHHBI «METONIbI M CpEACTBAa W3MEPEHUID» SBIsETCS
dbopMHUpOBaHME 3HAHUN O COBPEMEHHBIX METOJaX M CPEACTBAX M3MEPEHUUN DIIEKTPUUECKHX,
MAarHUTHBIX U HEJIEKTPUUECKUX BEIUYHUH.

3amavya JMUCHMIUIMHBI - Pa3BUTHE y CTYJACHTOB HABBIKOB Pal0OThl C W3MEPUTEIHHBIMHU
npubopaMu U OCBOCHHE MOAXOJOB K BBIOOPY METOJOB M CPEJCTB M3MEPEHHI Al MOCTABIEHHBIX

HN3MCPUTCIIBHBIX 3a1a4.

OOyueHne 1O OUCHUIUIMHE

«MeTtoapl

dbopMupoBaHHE Y O0YJAIOIINXCS CICTYIONTUX KOMIICTCHITHH:

U CpeacTBa

H3MepeHHI>i» HaIllpaBJICHO Ha

Kox n nHaumenoBanue
KOMIIEeTeHIINIi

NHankaTopbl 10CTHKEHUS
KOMIIeTEHIINH

HauMmenoBanue nmoxasareJs
OLICHNBAHUSA

OIIK-5. Cioco6en paboTath ¢
HOPMAaTUBHO-TEXHUYECKON
JIOKYMEHTAIIUEH, CBA3aHHOM C
npohecCHOHABHOM
JESTEIbHOCTBIO, C YUETOM
CTaHJapTOB, HOPM U MPABUIL;

NOIIK-5.1. nonnmaer
OCHOBHBIC CTaHIAPTHI,
HOPMAaTUBHBIE JOKYMEHTHI U
npaBuia B 00JacTu
npodeccroHanbHOI
NesITebHOCTH;

HOIIK-5.2. [Ipumensier
TMOJIOKEHUSI HOPMATUBHO-
TEXHUYECKOH IOKyMEHTallUN
MIPY MPOCKTUPOBAHUY H
aHaJin3e 0ObEKTOB
npodeccrnoHaIbHOM
NeSITeNIbHOCTH;

NOIIK-5.3. OcymecTBisieT
TIOVMCK M aHAJIN3 OTJEJIbHBIX
IOJIOKEHUN HOPMATUBHO-
TEXHUYECKOH IOKyMEHTallUN
MIPY MPOCKTHPOBAHUH
00BEKTOB MPoheCcCHOHATHLHOM
JeSITeITbHOCTH.

3HaTh:

OCHOBHBIE METPOJIOTUYECKUE
paBuiia, HOPMbI U
TpeOoBaHus,
¢byH1aMeHTaJIbHbIE 3aKOHBI
MIPUPOJIBI

Ymersb: Mcnonb30BaTh
HOPMATHBHBIE PABOBHIC
JIOKYMEHTBI, 00padaThIBaTh
pe3yJIbTaThl U3MEPEHUH U
OLICHUBATh MOTPEIIHOCTH
U3MEpPEHUN

Baanern:

OpraHU3aIy U TIAHUPOBAHUS
KOHTPOJISI, BEIOOpa
TEXHUYECKOTO,
MaTEeMaTHYeCKOro U
METPOJIOTMYECKOTO
obecreyeHnss KOHKPETHBIX
3a/1a4y

OIIK-11. Cmnocoben
MIPOBOJIUTH HAYYHBIC
9KCIIEPUMEHTHI C
UCTIOJIb30BaHUEM
COBPEMEHHOTO
HCCIIeIOBATEILCKOTO
000pyTI0BaHUS U IPUOOPOB,
OIICHUBATH PE3YJIbTATHI
HUCCIIEI0OBAHUN

NOIIK-11.1. ITonnmaer
OCHOBHBIC ITPUHIIHITHI
MIPOBEICHUS
AKCTIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUN U
HCIIO0JIH30BaHUSI OCHOBHBIX
MpUEMOB 00paObOTKH 1
MpEeACTaBICHUS MOJTYYSHHBIX
JTAaHHBIX;

HOIIK-11.2. BeiOupaet

3 PEKTUBHYIO METOJIUKY
AKCTIEPUMEHTAIbHBIX
HCCIEIOBAHMM;

NOIIK-11.3. [IpoBoaut
JKCIIEPUMEHTAIbHBIC
ucciel0BaHus, 00padoTKy U
MIpPEICTABJICHHUE MOTYYCHHBIX
JAHHBIX C UCIIOJIb30BAHUEM

3HaTh:

OCHOBHBIE (pU3HUECKHUE U
MaTeMaTHYeCKHUe METOIbI
HAKOIUICHHUs, IEpeJauu U
00paboTku nH(OpMaIUU B
00JacTh METPOJIOTUH U
U3MEPUTENbHON TEXHUKU
YmeTn: BEIOUpATh CpesicTBa
U3MEPEHUI IS pelIeHus
KOHKPETHOM 3a7a4M B
npodeccuoHanbHOM
NesITeTbHOCTH, TIPUMEHSTh
buznyeckue 3aKOHbI U
MaTeMaTHYeCKHE METOJIbI JIIst
pelleHus 3a1a4
TEOPETUYECKOI0 U
MPUKIATHOTO XapaKTepa
Baagers:




COBPEMEHHOT0 HaBBIKAMHU 00pabOTKH

HCCIIEI0BATENECKOTO 9KCIIEPUMEHTAIBHBIX TaHHBIX

000pyTI0BaHUS. . Y OIICHKU TOYHOCTHU
M3MEpPEHUI

2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuunnuHa oTHOcUTCS K oO0si3arenbHOM vactu Onoka bl «/lucuumuivbel (Momymiu)y.
JlucuumiimHa HEMmoCPEICTBEHHO CBsI3aHa CO CIEAYIOIUMHU JUCIMIIIMHAMU U ntpaktukamMu OOIT:

Jluneiinas anreOpa

MarepuanoseneHue

TexHuyeckue cpeacTBa aBTOMaTH3ALUU

Texnuueckoe o0CIy)KMBaHUE U PEMOHT 000pYI0OBaHHUS

DKcITyaTalys U HaJlaJJka MEXaTPOHHBIX U pOOOTOTEXHUYECKUX CUCTEM

DNEeKTPOMEXaHUUECKHE YCTPONUCTBA U allapaThl aBBTOMATHKHU

DNEeKTPOTEXHHUKA

3 CTpyKTypa M cojep:KaHHe IUCHUTILTHHBI
OO61mas TpyA0eMKOCTh AUCHHUIUIHNHBI COCTaBIsAET 3 3aueTHbIe enuHuIlsl (108 yacos).

3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTH

Ne i/ . KoaunuectBo | CeMecTphl
Buj yueOHoit padoThI
4acoB 3
1 AyAUTOpPHBIE 3aHATHS 54 54
B ToMm unce:
1.1 | Jlekium 36 36
1.2 | CemuHApCKUE/TPAKTUICCKUE 3aHATHUS
1.3 | JlabopaTopHbIe 3aHATHS 18 18
2 CamocrosiTesibHas padoTa 54 54
B toMm uucne:
2.1 | PaboTa ¢ KOHCIICKTOM JICKITHii 18 18
2.2 | IloagroToBKa OTYETOB 10 JJAOOPATOPHBIM pabOoTamM 18 18
2.3 | IlogroroBka k aud.3agety 18 18
3 IIpome:xxyTO4YHasi aTTecTALUS Jud.3auer
3auet/mud.3aueT/FK3aMeH
Htoro 108 108




3.2 TemaTnuyeckuii NJIaH U3yYeHUS TUCHUIIMHBI

n/n

Pasgeani/TemMbl
JTUCHUATLINHBI

TpynoemkocTh, yac

Bcero

AyautopHasi pa6oTa

Jlexinu

Cemunapckue/
NPaKTUYCCKHE
3aHSITHS
JlaGopaTopHbie
3aHATHS

[TpakTnueckas

MMOATOTOBKA

CamMocTofTeIbHAA
padora

Pazgesn 1. OCHOBBI METPOJIOTHH U
U3MepeHM i

SN

R
D

11

Tema 1. BBenenue. OcHOBBI
METPOJIOTHH U U3MEPEHUI

N

1.2

Tema 2. Knaccuduxarust © MeTo 161
W3MEPEHU, CPEJCTBA U3MEPEHUMN

13

Tema 3. Metponornyeckue
XApaKTEPUCTUKHU CPEACTB U3MEPEHUN.

14

Tema 4. Knaccudukamms
MOTPEIIHOCTEM.

1.5

Tema 5. Moaenu u3MepUTENBHOTO
npouiecca. I[lorpemnoctu (2 yaca)

1.6

Tema 6. O6paboTKa pe3yabTaToB
u3mepenuii. CyMMupoBaHue
norpemHocTel. @opmbl 3aMUCH
pe3yJIbTATOB U3MEPEHU.

1.7

JlabopaTtopnast pabota Nel I3p1k
nporpammupoBanus LD.
IIporpamMMHOe obecrieueHue,
uHTepdeiic, pynkunonan. [Iposepka
paboThI CXEMBI € MOCIIEI0BATEIbHBIM,
napajuieIbHIM U CMEIIaHHBIM
TIOJTKITFOUEHUEM.

1.8

JlabopaTtopnas pabota Ne2 IIposepka
paboThI TaliMepOB, CYETYUKOB U
KOMIIapaTopa.

Paznen 2. Metoasbl u cpeacraa
H3MepeHHs HeIEKTPHYECKUX
BCJINYHNH

40

16

20

2.1

Tema 1. OOmME MOTOKEHASA
HU3MEPEHHS (PU3HUCCKUX BEIIMYUH

2.2

Tema 2. CxeMbI BKIIOUYEHHUS
HM3MEPHUTEIILHBIX MPeoOpa3oBaTeie

2.3

Tema 3. JlnHaMHUYECKHE CBOMCTBA
HW3MEPHUTEIIbHBIX MMPe0Opa3oBaTeIIei.
Knaccudukanmst n3MmepuTenbHbIX
npeoOpasoBareneit

2.4

Tema 4. ®oTOdNEKTPUUYECKHE
npeoOpa3zoBaTenn




2.5

Tema 5. EMKocTHBIE
npeoOpazoBarenu. TemnoBbie
npeoOpa3zoBarenu

2.6

Tema 6. TeroBble mpeodpazoBaTen

2.7

Tema 7. PeoctaTHbie
peoOpa3oBaTey WU TaTIYHNKU
AKTHUBHOTO COMTPOTHBIICHHSL.

2.8

Tema 8. TeHnzopesuctopHsie
peoOpa3oBaTeIH.

2.9

Tema 9. UnayKTHUBHBIE
npeoOpa3oBaTean

2.10

Tema 10. Marnuroynpyrue
npeoOpa3oBaTeIy.
XpoHormoTeHuorpagsl ¢
HaKOIUTEJIEM

2.11

JlaGopaTtopnast pabota Ne3
[TporpaMmMHupOBaHUE CUCTEMBI
OCBSIIIICHHUS

2.12

Jlaboparopnas pabota Ned
[TporpamMmmupoBanue paboThI
JCcKaJIaTopa

Pa3nen 3. MeTtoanl u cpeacrBa
H3MepeHHs JJIeKTPHYECKUX
BEJIUYUH

16

3.1

Tema 1. I3MepeHre NOCTOSTHHOTO
TOKa, HAIIPSKEHHS U KOJIMYECTBa
JJIEKTPUYECTBA.

3.2

Tema 2. MI3amepeHne nepeMeHHOTo
TOKA Y HANPSKCHMUSL.

3.3

Tema 3. 3MepeHre MOIIIHOCTH U
SHEPTUH

3.4

JlaGopaTtopnas pabota Ne5
[IporpamMupoBanue ynpaBiaeHHUs
HarpeBaTeISIMK; YIIPABICHUS
ACMHXPOHHBIM JIBUTATelIeM

3.5

JlaGopaTopnas pabota Ne6
[TporpamMMupoBaH#e yIpaBiIeHUES
MIEPEKITFOYCHUEM THPJISTH]IBI; paOOTHI
OeryIero orxs

Pasnen 4. U3mepenne napaMeTpoB
JIEKTPUYECKHUX Ieneil

20

10

4.1

Tewma 1. I3mepenus $a3wl 1 4aCTOTHI.

H3mepeHune conpoTUBICHUS
IIOCTOSITHHOMY TOKY. MI3Mepenue
€MKOCTH U TaHT€HCa yIJIa OTEPb.
N3mepeHuss THIYKTUBHOCTH,
JTOOPOTHOCTH U B3aUMHOMN
WHAYKTHUBHOCTH.

4.2

Tema 2. MI3MepeHuss MarHuTHbIX
BEJIMYNH




JlaGopatopHnas paborta Ne7
4.3 | [IporpammupoBaHue pabOThI 2 2
cBeToopa U CUETYHKA UMITYJIbCOB
JlaGopaTopnas pabota Ne8

4.4 | TlporpaMmmMHupoOBaHUE YIIpaBICHNE 2 2
JIMHUEH OTKAYKU BOJEI
JlaGopatopHnas pabora Ne9
4.5 | IlporpaMMupoBaHHE IPUTOTOBICHHS 2 2
cMecu

Hroro | 108 36 18 54

3.3 ConepxaHue TUCHUNTHHBI

Pa3nes 1. OcHOBBI METPOJIOTHH M M3MeEPeHHU I

OcHoBHbIE TOHATUS M OHpeleneHus. 3anadu MeTposjorud. HopMmaTuBHbBIE JOKYMEHTHI,
npunsaTeie B Poccuiickoit ®enepanun. Enununs ¢gusnueckux BennyuH. OCHOBHBIE €IMHUIIBI
[TpousBoaubie enunuLbl. Buecucremuble enunuibl. Kpathblie u goasHble equnuibl. Knaccudukanus
n3Mepenuit Meroas! nsmepenuii Cpencrsa usmepeHuili. MeTposornueckre XapakTepuCcTUKU CPELICTB
n3MepeHnil. Kiaccel TOUHOCTH CpeACTB U3MEpeHUH. MeTpoJIOrn4ecKue XapakTepUCTUKH CPEJICTB
u3Mepenuil. Knaccudukanus mnorpemnocreit cpeacts  usmepenuil. Ilpenen momyckaemoit
norpemHocTy.  Mojenu — u3MepurenpbHoro  mpouecca.  Kiaccudukanusi — MOTrpemiHOCTeH.
Cucrematnueckue mnorpemHoctd. CiywaiiHple norpemHocTd. OILleHKa MOrpemHoCTeRd IpH
KOCBEHHBIX M3MepeHusax. CyMMapHas MOTpelIHOCTh u3MepeHus. lIpaBuna HaxoXKIeHHs] TpaHHULL
cymmapHoii norpemHoctd (o I'OCT 8.207-76) Odopmienue pe3yabTara U3MEpeHusl.

Pa3nes 2. MeToasl U cpeACTBAa H3MEPEHHUS HEYIEKTPHYECKUX BeJIUYHH

[Ipeo6pazoBanue nu3mepseMbix BenuuuH. M3mepurenbHble mpeodpa3zoBatenu. [lorpemuocTtu
U3MEPUTENIbHBIX MpeodpazoBateneil. Knaccupukanus norpemHsocteil no xapakrepy 3aBUCUMOCTH.
TpebGoBanus k MepaM 3MIeKTpHUUecKHX BelnyrH. Knaccudukanus npubopoB Mo NpUHLUITY ASHCTBHS.
CxeMbl  BKJIIOUYEHHUS  HM3MEpPUTENBHBIX  IpeoOpasoBareneil. MeToax  KOMIEHCAIIMOHHOTO
npeoOpaszoBanus. Bxirouenue mnpeoOpa3oBaTenell B MOCTOBbIE CXeMbl. BbpIOOp ONTHMalbHBIX
napaMeTpoB MOCTOBBIX CXeM. JlMHamMHuyeckue CBONCTBA M3MEPHUTEIBbHBIX Ipeodpa3oBaTeiei:
Oduznyeckas Mozeiab NpeodpazoBaTens; AMIUIMTYIHAs MOTPEeIHOCTh; Da3oBasi MOrPEUIHOCTS;
BnusiHue 1OmMONHUTENBHBIX (AKTOPOB M METOJbl YMEHblIeHHs mnorpemHoctei. Knaccuduxanms
U3MepHUTeNbHbIX mnpeolOpa3oBateneil: Ilo nHasnauenuto; Ilo xapakrepy mnpeobpazoBanusi; Ilo
npuniuny aedctBus; Ilo  ¢usmueckomy npuHiumy. OOnacTd NPUMEHEHUS JaTYMKOB.
®dorosnekTpuueckue  npeodpasoBarenu.  DOTOANEMEHTHI €  BHEMHUM  QOTOIPPEKTOM.
dotoaneMeHTsl ¢ BHyTpeHHMM ¢orodpdexkrom (portopesucropsl). DororanbBaHUUYECKHE
npeobpazoBaren. OCHOBHBIE XapaKTEpUCTHKHU (HOTOAIEMEHTOB. [IpuMenenne GoTorIeKTpuIeCcKuX
npeoOpaszoBareneil. EmkocTHble npeoOpasoBatenu: EmkocTHbi ypoBHemep; TommuHomep;
W3mepurenn cwibl U nepememieHuii; M3mepurens yrima mnoBoporta; M3mepurens BIaXHOCTH;
W3meputenbHble LEOM C E€MKOCTHBIMH — TpeoOpa3oBaTensiMi; IlorpemHocT  eMKOCTHBIX
npeoOpa3oBaTenei. Tennosie npeoOpa3oBaTenu: Martepuain npeoOpasoBartenei;
Tepmoanemometpsl;  Ilorpemnoctn  TepmoaneMmomerpa; ['azoanammzatopsl;  Tepmomerpsl
conpoTtusiieHus; M3Meputenu mioTHOCTH rasza (BakyyMMmeTpsl). PeoctatHble mpeoOpa3oBaTenu Win
JIAaTYMKHA AKTUBHOIO conpoTuBieHus: PeocratHbeil ypoBHeMep; IIpyKMHHBIN akcenepoMerp.
Tensopesucropusle npeoOpazoBarenu: IlpoBonounsie TeH30mpeoOpasoBarenu; Dosbrosele
npeoOpaszoBarenu; IlneHouHble  TeH30pe3UCTOpbl;  [loMynpOBOAHMKOBBIE  TEH30PE3UCTOPHI;
[TorpemmHocTnt mpubopoB ¢ TeH3ompeoOpazoBarensamu; M3mepenune nedopmaruu; H3mepenwue
JIaBJICHUN; N3mepenue KpPYTSALLETO MOMEHTA. WNHnykTHUBHBIE npeoOpa3oBaTeu:
Huddepennmanbapie npeodpazoBatenu; TpanchopmaropHsie mpeodOpazoBatend; [lorpemHocTu



MHAYKTUBHBIX TpeoOpa3oBatenell; WHIYKTUBHBIM MHUKpoMeTp; WHAYKTUBHBIM TOJILKMHOMED;
WunykTuBHBI ~ MaHoOMeTp. MarHuTtoynpyrue mnpeoOpaszoBarenu: TuUIbl  MarHUTOYNPYTHX
npeoOpaszoBareneif;  [lorpemHocT  MarHutoynpyrux  npeooOpasoBateneil:  Ilpumenenue
MarHuUTOYNpyrux npeoOpasoBareneii: I3mepeHue KpyTdmero MoOMeHTa: MarHutoynpyrui
JUHAMOMETpP. XPOHONOTEHIUOrpadbl ¢ HAKOMHUTEIEM

Pa3nes 3. MeToasl 1 cpeACTBAa M3MEPEHHA YJICKTPHYCCKUX BeJIHYNH

N3mepenue MOCTOSIHHOTO TOKa, HANpsDKEHUS M KOJIMYEeCTBa djekTpuyecTBa: M3mepenue
MaJIbIX TOKOB M HampsbkeHui; M3mepeHue HeOOJBIIMX KOJUYECTB 3IEeKTpHuecTB; V3mepeHus
OonbIMx KonudecTB AiekTpudectsa; M3mepenue DJ1C; M3mepenne 00IbIINX MOCTOSHHBIX TOKOB;
W3MmepeHue BBICOKMX HampshDKeHW. 3MepeHne NEepeMEHHOro TOKAa M HalpsyKEHUS:
ONEeKTPOMarHUTHbIE aMIEPMETPhl M BOJBTMETPbI, OJIEKTPOJUHAMHYECKHE aMIepMeTpbl U
BOJIbTMETPBI; PeppoiHAMUYECKUE aMIIEPMETPBI U BOJIBTMETPBI; DJIEKTPOCTATUYECKUE BOJIIBTMETD.
M3mepenre MOIHOCTY U 3HEpruu: M3Mepenne MOITHOCTH B LIETISIX MOCTOSTHHOTO TOKA; M3mepenue
AaKTUBHOM MOIIHOCTH B LeEMAX Tpexda3sHoro Ttoka, l3mepeHHe peakTUBHOW MOILIHOCTH B
onHOGa3HbIX U Tpex(asHbix wnensax; lM3MepeHue MOIIHOCTM B LENSAX MOBBIIIEHHOW YacTOTHI;
W3mepenue sHepruu B 01HO(A3HBIX U TpeX(a3HbIX LETISX.

Pa3nes 4. U3mepenne mapaMeTpoB 3JIeKTPUYECKHUX HemneH

N3mepenus daspl u yactorhl: MeTosbl u3MepeHust yria casura (a3, MeTossl n3MepeHus
4acTOThl. MI3MepeHue corpoTUBIIEHUS TOCTOSTHHOMY TOKY: MOCTBI HOCTOSIHHOTO TOKA (OAMHAPHBIE):
[{udpoBble MOCTBI: DIEKTPOHHBIN JoroMeTp (TepaommeTp). M3mMepenne eMKOCTH M TaHT'€Hca yIiia
notepb. I3MepeHus MHIYKTUBHOCTH, JOOPOTHOCTHU U B3aUMHOM MHYyKTUBHOCTH. MeTposioruueckas
OCHOBA MarHUTHBIX U3MepeHui. MI3Mepenne MarHuTHOro NoToka. MismMepenne MarHuTHON HHTyKIIHH
Y HAIIPSHKEHHOCTU MArHUTHOTO T10JIs

3.4 TemaTuka CeMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/mpakTHUECKHE 3aHITHS
HE MPeTyCMOTPEHBI
3.4.2 JlaGopaTopHbIe 3aHATHUS

JlaboparopHoe 3anstue 1. S3pik nmporpammupoBanust LD. IIporpammHoe obecneuenue,
untepdeiic, Pynkuuronan. IlpoBepka pabOThI CXEMBI C TMOCIENIOBATENbHBIM, MapalljIeIbHBIM U
CMEIIaHHBIM TOIKIIIOYCHUEM.

JlaboparopHoe 3ansTHe 2. [IpoBepka pabOThI TaltMEPOB, CYETYMKOB M KOMIIApaTopa.

JlabopaTtopHoe 3ansartue 3. [IporpaMmmupoBaHue CUCTEMBbI OCBAILICHUS.

JlaboparopHoe 3austue 4. [I[porpammupoBanue paboThl 3cKkanaTopa

JlaboparopHoe 3anstue 5. [IporpamMMupoBaHue ynpaBieHHUs HAarpeBaTelsiMU; YIpaBICHUS
ACUHXPOHHBIM JIBUTaTelIeM

JlabopaTopHoe 3ausitue 6. IIporpamMMmupoBaHue YTNpaBiieHHUE MEPEKITIOYCHUEM THUPIISTH/bL;
paboTHI OETyIIero OrHs

JlabopaTtopHnoe 3anstue 7. [IporpammupoBanue padoThl cBeTOo(opa U CUeTUYNKA UMITYIIHCOB.

JlabopartopHoe 3ansTHe §. [I[porpamMmmupoBaHue yrpaBieHUE JIMHUEH OTKAUYKH BOJIbI

JlabopaTtopHoe 3ansarue 9. [IporpamMmmupoBaHie MPUTOTOBICHUS CMECH

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)

He npegycmorpensl
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4 YyeOHO-MeTOaAMYECKOE H MH(OPMALTMOHHOE o0ecreyeHne
4.1 Hopmatusnblie 1o0KyMeHTbI 1 'OCTob1

1. TOCT P 51086-97 JaTuuku u npeodbpazoBareiu GU3NIECKUX BEIMUHUH dJIEKTPOHHBIE.
TepmuHsbl 1 onpeneeHns

2.TOCT 14014-91  IIpuGopsl u npeoOpazoBaTean U3MEPHUTEIbHbBIE IU(POBLIE
HANPsDKEHUs, TOKA, conpoTuBieHus. OOuue TexHuueckue TpeOOBaHUS U METO/1bI UCIIBITAaHUM

3.T'OCT 14265-79  IIpubopsbl 31€KTPOU3MEPHUTEIbHbBIE AaHAIIOTOBbIE KOHTAKTHBIE
npsiMoro aeicteust. O0mIMe TEXHUYECKHUE YCIOBUS

4.TOCT 30534-97  CpenctBa KOHTPOJIS M U3MEPEHUH JIMHEHHBIX U YTIIOBBIX Pa3MEpOB.
TpeboBanusi 6€30MaCHOCTH U METOABI UCTTBITAHUI

5.TOCT 27300-87 HupopmaioHHO-U3MepuTeIbHble cucTeMbl. O01ue TpedoBaHus,
KOMIUIEKTHOCTD M MpaBujla COCTaBJICHUS HKCILTYyaTallMOHHOMN TOKyMEHTAlUN

6. 'OCT 22261-94 CpenctBa U3MEpeHUN NEKTPUIECKUX U MAarHUTHBIX BeMyuH. O01ue
TEXHUYECKUE YCIOBUS

4.2 OcHoBHasi IUTEpaTypa

1. .HaTBII_HCHKO, K. II. Texauueckne HU3MCPCHUSA U l'[pI/I60pLII MCTOAbI aHAJIN3a U KOHTPOJIA :

yuebnuk mis By3oB / K. I1. JlaTeimenko. — 3-e m3a., ucnp. U gorn. — MockBa : M31aTenscTBo
FOpaiit, 2026. — 392 c¢. — (Beicuiee obpazoBanue). — ISBN 978-5-534-20950-1. — Tekcr :
AJIEKTPOHHBIN /l O6pa3zoBareabHas maTdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/590039

2. CrenanoBa, E. A. Merponoruss u HW3MepUTENbHAass TEXHHKA: OCHOBBI 00pabOTKH
pe3ynbTaToB U3MepeHul : yueOHuk ams By30B / E. A. Crenanosa, H. A. Ckynkuna, A. C. Boneros ;
noa oomei pemxakimend E. A. CremanoBoii. — Mocksa : U3marensctBo FOpaiit, 2025. — 95 ¢. —
(Briciiee o6pazoBanue). — ISBN 978-5-534-18065-7. — Texkcr : anekTponHslii / Obpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/562871

3. MemepsikoB, B. A. Mertponorus. Teopust usmepenuit : ydeOHuK s By30B / B. A.
MemepsikoB, E. A. baneera, E. B. Illano6aes ; mox obmieit penakmueid T. . MypamikuHoi. — 2-¢
u3M., uctp. u gon. — Mocksa : MU3natensctBo FOpaiit, 2026. — 167 ¢. — (Briciiee ob6pazoBaHue).
— ISBN 978-5-534-07295-2. — Texkcr : anektpoHHbI // OOpa3oBarenbHas miardopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/584483

4.3 JlonoiHUTEIbHASA JTUTEPATypa

1. Jlateienko, K. I1. M3Mepenue napameTpoB MoToka, pacxoja, ypoBHs, 00beMa BELIECTB :
yueOnuk mis By30B / K. I1. Jlateimenko. — 3-e¢ u3a., uicnp. u gon. — Mocksa : M3marenbcTBo
Opaiit, 2026. — 181 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-20941-9. — Tekcr :
AJICKTPOHHBIN /l OO6pa3zoBareabHas maTdopma Opaiit [caiiT]. — URL.:
https://urait.ru/bcode/590064

2. Boneros, A. C. Mertpomnorusi 1 U3MepuTelbHasg TEXHUKA: AJNEKTPOHHBIE CPEACTBA
U3MEPEHUI SJIEKTPUYECKUX BEIMYMH : y4eOHOe IMocoOHe i CpeaHero NpogecCHOHATHLHOTO
obpazoBanus / A. C. Bomneros, JI. C. Heznaxun, E. A. CtenanoBa. — Mocksa : M3narenbcTBo
FOpaiit, 2024. — 103 c¢. — (Ilpodeccuonansroe odpazoBanue). — ISBN 978-5-534-10717-3. —
Tekct : onextpoHHbli // OOpazoBarenbHas minatgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/542373.

3. PaukoB, M. 10. ®usnyeckre ocHOBBI M3MEpeHM : yueOHMK Ui By3oB / M. O.
PaukoB. — 2-e u3n., ucrp. u qorm. — Mocksa : U3natensctBo FOpaiit, 2026. — 138 ¢. — (Bricmiee
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obpazoBanme). — ISBN 978-5-534-09510-4. — Texct : snekTpoHHBIH // OOpa3oBarenbHas
mnardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/584967.

4.4JnekTpoHHBIE 00pPa30BaTeIbHbIE PECYPChI

1. 30P Metozp! u cpeacTBa U3MEPEHUI
https://online.mospolytech.ru/local/crw/course.php?id=15652

4.5 JIu1eH3n0HHOE U CBOOOTHO PACIIPOCTPaHsAeMOe TPOrpaMMHOe
odecreueHue

1. Microsoft-Office

2. Microsoft-Windows
3. ZEN-SOFTO01-V4 ZEN Support Software

4.6 CoBpemMeHHbIe MPO(ecCHOHATbHBIE 0a3bI IaHHBIX M HHPOPMAIIMOHHBIE
CIIPABOYHbIEC CHCTEMbI

1.. ExnHoe oKkHO jocTyna K o0pa3oBarenbHBIM pecypcam deepanbHblii mopTan
http://window.edu.ru

2. Hayunas snextponHas Oubnuotexa http://www.elibrary.ru

3. Poccwiickas rocynapctBenHas 6ubnuoreka http://www.rsl.ru

4. 9bC «YuuBepcuteTckas 6ubiaroreka onnain» https://biblioclub.ru/index.php

5 MarepuaibHO-TeXHHYECKOE o0ecneueHne

1. KoMnbroTepHBIi KJ1acc ¢ IpeayCTaHOBJIEHHBIM IPOTPAMMHBIM 00ECTIEYEHHEM,
yKa3aHHbIM B 1I. 4.5, MybTHUMeInHOE 000pyI0BaHKE (IIPOEKTOP, NEPCOHATBHBIN KOMITBIOTED
IpenoaaBaTes).

2. Aynuropus 1Uid JeKIMOHHBIX, TPAKTHUECKUX 3aHATUI. O0opya0BaHuE U anmnapaTypa:
ayJIMTOpHAas J0CKa, BO3MOKHOCTb HCIIOJIb30BAHUS MYJIbTUMEIUITHOTO KOMILIEKCA.

3. Cnenuanu3upoBaHHas ayaUTOPHs sl TabopaTopHbIX paboT. O6opymoBaHue u
amnmaparypa: ayJJUTOpHas 10CKa, KOMIUIeKC yueOHbli aboparopublii KYJI-1, THIIOBOM KOMIIEKT
yueOHOoro obopyaoBanus "dnexkrpuueckue annapatsl'; DA-HP. Paboyee mecto npenogaBarens:
CTOJI, CTYJI.

6 Meroauueckne peKOMeHIANH

6.1 MeToanuyeckue peKoMeHIalUM IS PenoaaBaTeis Mo OpraHu3anuu
o0yueHus

Ha mepBoM 3aHSATHH MO JUCIUILIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C TOPSAKOM €€
U3ydeHus (TeMaMu Kypca, GopMamMu 3aHITHH, TEKYIIETO W MMPOMEXYTOYHOTO KOHTPOJISI), PACKPBITh
MCCTO U pOJib JUCHUIINIMHBI B CUCTEMC HAYK, €€ NPAKTHUYCCKOC 3HAYCHUC, JOBCCTU JO CTYACHTOB
TpeOoBaHUSI K (opMe OTYETHOCTH W TNPUMEHEHUS BUIOB KOHTpOJIA. Bblmarorcs 3amaHust uis
MOJTOTOBKHU K JJA00OPATOPHBIM 3aHSATHSIM.

[Ipu moarotroBke K J1abOpPaTOPHBIM padOTaM IO TIEPEUHIO OOBSIBICHHBIX TEM MPETIOAaBATEIIO
HE00XOIMMO YTOYHHTD IIaH UX MPOBEJEHHS, MPOIyMaTh (GOPMYyIUPOBKU U COACPKaHUE yUEOHBIX
BOIIPOCOB, BEIHOCHUMBIX Ha 00CYKIICHHE, 03HAKOMHUTHCS C IIEPEUHEM TEMATHYECKIX BOIIPOCOB.
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B xonme paboTbl BO BCTYNHUTENBHOM CJIOBE PACKPBITh MPAKTHUUECKYIO 3HAYUMOCTH TEMBI
paboThl, OMpeAeIUTh MOPSAIOK €€ MPOBEACHHUS, BpeMs Ha 00CyKIeHHE KaKI0ro y4eOHOro BOmpoca.
[Tpumensist GpOHTATBHBIIN ONPOC JAaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYACHTaM, IIPUCYTCTBYIOIIMM
Ha 3aHIATHH.

B 3axmrountenpHOi uyacTu palbOTHI ClelyeT MOABECTH €€ MTOTM: J1aTh OLIEHKY paboThbl
KaX/I0T0 CTYJICHTa ¥ Y4eOHOM rpynibl B L1eJI0M. PacKpbITh MOJI0KUTENIbHBIE CTOPOHBI M HEOCTATKU
MpOBECHHON J1abopaTopHOil paboThl. OTBETHUTH HA BOIMPOCH CTYJIEHTOB. Bhimarh 3amanust uist
CaMOCTOSTENIbHON PabOThI O MOJATOTOBKE K CIEAYIOLIEMY 3aHSITHIO.

Meroauka npenogaBaHus JUCHUIUIMHBI «METOAbl U CPEeACTBA U3MEPEHUN» U pean3anus
KOMIIETEHTHOCTHOI'O IIOJXOJa B H3JIO)KEHHH M BOCHPHUATHM MaTepuana IpeaycMaTpuBaeT
UCIIOJIb30BAaHUE CIIEIYIOMIMX AKTUBHBIX W HHTEPAKTHUBHBIX (OPM IMPOBEJIEHUS TIPYMHIOBBIX,
UH/MBUAYAIbHBIX, AyAUTOPHBIX 3aHATHH B COYETaHUM C BHEAYAUTOPHOH pabOTOM C ILEbIo
dbopMHUpPOBaHUS B PA3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB 00YYaIOITUXCS:

— 3aIUTa U UHIMBUAYAIbHOE 00CYKACHUE BBIIOIHIEMbIX J1a00OPaTOPHBIX padoT;

— TEXHOJIOTUY aHaJIN3a CUTYalUi JUIsi aKTUBHOT'O 00yUY€eHUs!, KOTOPbIE MTO3BOJISIOT CTYIEHTaM
COEJIMHUTH TEOPUIO U NIPAKTUKY, IPEICTAaBUTh IPUMEPBI IPUHUMAEMBIX PEILIEHUH U UX TIOCIEACTBUH,
JI€MOHCTPUPOBATD pa3IMYHbIC MO3UINHU, (POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOSATHOCTHBIX yCIIOBUSIX.

OOyuenue 1Mo JUCUUIUIMHE BEJETCS C MPUMEHEHUEM TPAIUIMOHHBIX MOTOKOBO-TPYTIIOBBIX
nH(GOPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoJoruil. [Ipu ocymiecTBiennn o6pa3oBaTEIbHOTO
nporiecca Mo AUCHUILIUHE UCHOIB3YIOTCS CIEAYIoUIe NHPOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3EHTAIlMH C IPUMEHEHHEM MTPOeKTopa u nmporpammel PowerPoint.

6.2 MeToanueckue yKa3aHus JJIs1 00y4AKOIIUXCSI 10 OCBOCHH I THCIUTIIHHBI

CamocrosiTenbHass paboTa SIBIASETCS OAHUM U3 BHUAOB YyueOHBIX 3aHsaTud. Llems
CaMOCTOSITENILHON paboThl — MPAKTUYECKOE CaMOCTOSTENIbHOE MONyYeHHE CTYJACHTaMU HaBBIKOB
paboOTHI B MPOTpaMMeE MaTEMaTHIECKOTO MOJICIIUPOBAHUS, PACCMATPUBAEMBIX B ITPOIIECCE U3YUCHHS
JUACLUIUIUHBI.

AyauTopHas caMOCTOsITeIbHas paboTa Mo JUCIMIUIMHE BBITTOTHAETCS HA YIEOHBIX 3aHATHIX
IO/ HEMTOCPEACTBEHHBIM PYKOBOCTBOM IIPENOIaBaTENS U M0 €r0 3aJaHHUIO.

BreaynutopHas camoctosiTenbHas paboTa  BBITIONHSAETCS CTYACHTOM IO  3aJaHUIO
npenoaaBaTens, Ho 0e3 ero HemoCPEICTBEHHOTO Y9aCTHSI.

3adauu camocmoamenpbHoll padomsl cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOATENILHON yueOHOM pabOThI;

- OCBOEHHE COJCPKAHUS AUCIUILIIMHBI,

- yrayOiieHue coJiepKaHusl 1 OCO3HAHWE OCHOBHBIX IMOHSITUN TUCIHILINHEI,

- CIOJIb30BaHUE MaTepuala, COOPaHHOIO U MOJYYEHHOT'O B XO/I€ CAMOCTOSITENbHBIX 3aHATHH
111 3P PEKTUBHOM MOATOTOBKHU K AU HepeHInaTbHOMY 3a4eTy.

Buowl esneayoumopnoii camocmoamenvHoil padbomol:

- CAMOCTOATEJILHOE U3yUCHHE OTAEIbHBIX TEM AUCHUILIUHBI;

- paboTa ¢ KOHCIIEKTOM JICKITUI

- MOJITOTOBKA K JJA0OPATOPHBIM 3aHSITHUSM;

- 0()OpMJICHHE OTYETOB I10 BHIMOJIHEHHBIM Ja00paTOPHBIM PabOTaM U MOATOTOBKA K MX 3alUTE;

- MOATOTOBKA K Tu((hepeHIInaTbHOMY 3aUeTy.

JUJ1s BBIIOJTHEHUS JIF0OOOT0 BU1a CAMOCTOSITEIbHOIN pa00Thl HEOOXOAUMO MIPOMTHU ClleAyIOIINe
STarbl:

- OTIpe/IeICHUE 1IN CaMOCTOSTEIbHON paboTHI;

- KOHKpETHU3alusl I03HABATEIbHON 3a7auy;

- CaMOOIIEHKa TOTOBHOCTH K CAaMOCTOSTEIIEHON paboTe;
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- BBIOOD a/IeKBaTHOTO CII0C00a 1efCTBHS, BEYLIET0 K PELIEHUIO 3aJauH;

- IUIaHUPOBaHKE pabOThI (CAaMOCTOSITEIbHOM MIIM C TOMOUIBIO IIPENOoiaBaTelis) Hajl 3a1aHHEM;

- OCYIIIECTBJIEHHE B IIPOLIECCE BBIIIOIHEHUS] CAaMOCTOATEIbHOU PabOThl CAMOKOHTPOJIS
(TPOMEXXYTOUYHOT'O U KOHEYHOT'0) PE3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBINOJIHEHUS PAOOTHI.

7 oH] OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTAaTOB 00y4eHus!

B nporecce 00ydeHus1 HCIONB3YIOTCS CIEAYIONUE OLEHOUHBbIE (POPMBI CAMOCTOSTEIBHOM
paboThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHBIX
aTTecTaluu:

- 3aI1KTa JIabOpaTOPHBIX padoT;

- mudepeHIpPOBaHHBIN 3a4eT.

OreHOUHBIE CPEACTBA TEKYIIETO0 KOHTPOJISI yCIIEBAEMOCTH BKIIIOYAKOT KOHTPOJIbHBIE 33/1aHUS

1o J'Ia60paT0pHBIM pa60TaM HHIUBUAYAJIBHO JJIA KaXXI0T'O 06}7‘13}0[1161"005{.

B PE3YIbTAaTC OCBOCHUA NTUCHHUIIIMHBI (MOI[y.]'ISI) (pOpMI/Ip}/IOTCSI CJIeAyromue KOMIICTCHIUN

Ko
. HaumeHoBaHue KOMIIETEHIIHH BBIIyCKHUKA
KOMIIeTeHIIUH

CriocobeH paboTaTh ¢ HOPMAaTUBHO-TEXHUUECKOM JOKyMEHTAIUEH,

OIIK-5. CBS3aHHOM C MPOQeCcCCHOHANTBHOMN AEATEeIbHOCThIO, C YUETOM CTaHAapTOB,
HOPM U NPaBUIT
Crocoben MPOBOAWUTDH HAYUYHBIC SKCIICPUMCHTHBI C UCITIOJIb30BAHHUEM

OIIK-11 COBPEMEHHOT'0 HUCCIIEI0BATENLCKOT0 000py10BaHUS U IPUOOPOB, OLICHUBATh
pe3yNbTaThl UCCIIEI0BAHUIN

7.2 Ikajia 1 KPpUTEPUH OLEHUMBAHMS Pe3yJIbTATOB 00yUeHHUsI

Iloka3aTeneM olLieHMBaHUS KOMIIETCHIIMI Ha Pa3JIMYHbIX 3TallaX UuX (I)OpMI/IpOBaHI/ISI SABJISACTCA

JOCTIKEHUE 00yJaloNIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHS M0 JUCIUTUTHHE (MOJIYIIIO).

Kpurtepuu oueHnBanus
IMoka3arennb 2 3 4 5
He 3auteno 3auTeHo

3HaTh: OOyuarornuiics OO6yuaromuiics OO6yyaromnuiics OO0yuaromuiics
OcHOBHBIE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
METPOJIOTHYECKHE MIOJIHOE OTCYTCTBHE | HENOJIHOE YaCTUYHOE MIOJIHOE
MpaBHJIa, HOPMBI U WM HEJIOCTAaTOYHOE | COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
TpeOoBaHus, COOTBETCTBUE CIIEAYIOIIMX 3HAHUU: | CIEAYIOMINX 3HAHUI: | CIIEAYIOLIMX 3HAHHMI!
(byHIaMeHTaTbHbIE CleqyIOIKX 3HaHuil: | OCHOBHbBIC OCHOBHbIE OcHoBHBIE
3aKOHBI IPUPO/IBI; OcHOBHbIC METPOJIOTUYESCKUE METPOJIOTHYECKUE METPOJIOTHYECKHE
OCHOBHbBIE METPOJIOTHYECKHE MpaBuiia, HOPMBI U MpaBuIia, HOPMbI U npaBuiia, HOPMBI U
¢uzngeckne u TIpaBwiIa, HOPMEI H TpeOoBaHMUA, TpeOOBaHMUA, TpeOoBaHUS,
MaTeMaTHIeCKUe TpeOOBaHU, dyHIaMeHTaIbHBIE (hyHIaMeHTaIbHBIC (dbyHIaMEeHTaIbHBIE
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METO/IBI (yHnaMeHTaIbHbIE 3aKOHBI IPUPOJIBL; 3aKOHBI IIPUPOJIBL; 3aKOHBI IPUPOJIBL;
HaKOIUICHHS, 3aKOHBI ITPUPOJIBL; OCHOBHBIE OCHOBHBIE OCHOBHBIE
nepenavu u OCHOBHBIE (usnueckue u ¢dusnueckue u ¢usnueckue u
00paboTKH ¢busnueckue u MaTeMaTH4ecKHe MaTeMaTu4ecKue MaTeMaTu4ecKHe
nH(OpMaINH B MaTeMaTH4ecKue METOJIBI METOJIBI METOJIBI
obnactu METO/IBI HaKOIUICHHS, HaKOTUICHHS, HaKOIUICHHS,
METPOJIOTHH U HaKOIUICHHS, nepenavn u nepeavn u nepenauu u
M3MEPHUTEINBHON repenadd u 00paboTku 00paboTkH 00paboTkH
TEXHUKH 00paboTkH HHPOPMALIUHU B nHpOpMALIU B nH(pOpMAUU B
nHpOpMANIU B obxactu obmactu obmactu
obsactu METPOJIOTHH U METPOJIOTHH U METPOJIOTHH U
METPOJIOTUU U M3MEpPUTEIBHON HU3MEPUTENBHON HU3MEPUTEIBHOMN
HN3MEPUTETHHON TEXHHUKH TEXHHUKH TEXHHUKH
TEXHUKH Jonyckarorcs Jonyckarorcs CBoboxHO
3HAYUTEIIbHbIC HE3HAYHUTENbHbIE orepupyer
omuoKy, OIINOKH, NpUOOpPETEHHBIMU
TIPOSIBIISIETCS HETOYHOCTH, 3HaHUSAMHU.
HEJI0CTaTOYHOCTh 3aTpyJHEHUs PU
3HAHMH, 10 PAAY AHAJTMTUYECKUX
MOKazaTeJeH, OTIeparysiX.
oOyJarormmics
UCTIBITBIBAET
3HAYNUTEIIbHBIE
3aTpyIHEHUs NIpU
OTIEpPUPOBAHUH
3HaHUSAMHU IIPU UX
NepeHoce Ha HOBbIE
CUTYalUH.
YMmers: OOyuatronruiics He OO0yuaronuiics OO0yuaronuiics OO0yuatomuiics
Hcnonb3oBath yMeeT WIU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
HOpPMAaTHBHBIC HE/I0CTaTOYHOMN HEToJTHOe YaCTHYHOE TIOJTHOE
TIPaBOBbIC CTEIICHU YMEET: COOTBETCTBHE COOTBETCTBHC COOTBETCTBHE
JIOKyMEHTBI, Hcnone3oBath CJIC/TYFOIINX CIICAYIOIINX CJIC/TYFOIITNX
00pabaTsIBaTh HOpPMAaTHBHBIE YMEHUIH: YMEHUMH: YMEHHH:
pe3yabTaThl TpaBOBBIE Hcnons3oBath Hcnonp3oBats Hcnonb3oBath
N3MEpeHuit n JOKyMEHTEI, HOpPMaTHBHBIC HOPMaTHBHBIC HOPMAaTHBHBIE
OILICHUBATh 00pabaTsIBaTh MIPaBOBBIE MIPaBOBBIE TPaBOBBIC
MOTPEITHOCTH pe3yJbTaThI JIOKYMEHTBI, JIOKYMEHTBI, JIOKYMEHTBI,
U3MEpEHNH, WU3MEpEHUH 1 00pabaThIBaTh 00pabaThIBaTh 00pabaThIBaTh
BBIOMpATh CPENICTBA | OLCHUBATh pe3yJbTaThI Ppe3yJbTaThl pe3yJbTaThl
HU3MEpEeHuH s NIOTPELIHOCTH U3MepeHuil u HU3MEepeHuil u U3MepeHuil u
pemeHus H3MEpEeHHH, OLICHHUBATh OLICHUBATh OLICHHMBATh
KOHKPETHOH 3a/1auM | BBIOMPATh CPEACTBA | MOTPEITHOCTH MIOTPEITHOCTH MIOTPEITHOCTH
B U3MEpEHNN 1T U3MEpPEHUi], HU3MEpEHui], U3MEpPEHUi],

mpoecCHOHATFHON
JesTeIbHOCTH,
NPUMEHSATb
¢u3nIecKne 3aKOHbI
M MaTeMaTHICCKHE
METOAbI s
peleHus 3ana4
TEOPETUYECKOTO U
MPUKIIATHOTO
Xapakrepa.

penreHus
KOHKpETHOM 3a1auu
B
poheccHoHaTEHON
JESITETLHOCTH,
MMPUMEHATH
(u3nIeCcKre 3aKOHBI
¥ MaTeMaTHYCCKHE
METOIBI JIJISt
penieHus 3anau
TEOPETHYCCKOTO 1
MIPHUKIIATHOTO
xapakrepa.

BEIOMPATH CpeNICTBA
WU3MEpPEHUH A
permeHus
KOHKPETHOMU 3aJ1auu
B
npoheCCHOHATBHON
eI TEILHOCTH,
MPUMCHSATH
(hu3uYecKre 3aKOHBI
M1 MaTEMaTHYCCKHUE
METOMBI JIJIST
penieHus 3a1a4y
TEOPETUYECKOTO U
TIPUKIIATHOTO
xapakrepa.
Homnyckarores
3HAYMUTENbHEIE
OIINOKH,

BEIOMPATH CPE/ICTBA
HU3MEpPEHUN A
pemeHus
KOHKPETHOM 3a/1auu
B
npodheCCHOHATBHON
TIeSITEIbHOCTH,
MPUMEHSTh
(usnvecKue 3aKOHbI
M MaTeMaTHYCCKHUE
METOMBI IS
peuieHus 3aaa4y
TEOPETUYECKOTO U
MIPUKJIIATHOTO
Xapaxrepa.

‘YMeHHs 0CBOCHBI,
HO JIOITyCKAIOTCS
HE3HAYMTEIbHEIE

BEIOMPATH Cpe/ICTBA
M3MEpEHUN A
petieHus
KOHKPETHOM 3aJ1auu
B
npodeCCHOHATBHOMN
JICSITEIbHOCTH,
MPUMCHSTH
(hu3nYecKre 3aKOHBI
Y MaTeMaTHYCCKHE
METOBI JUISI
penieHus 3amaq
TEOPETHYECCKOTO U
MPUKIIAHOTO
xapakTepa.
CB000OIHO
ornepupyer
PHOOPETEHHBIMU
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HPOSIBIIAETCS OLINOKH, YMEHHSAMH,
HCIOCTAaTOYHOCTh HCTOYHOCTH, MMPUMCHACT UX B
YMEHUH, 110 pary 3aTPyAHEHUs IIpU CUTYyalHUAX
MoKa3aTesieH, AHAJIMTUYECKUX MMOBBILLIEHHOM
oOyyJaromuics orepanusx, CJIO’KHOCTH.
UCTIBITBIBAET nepeHoce yMeHHH Ha
3HAYUTEJbHBIE HOBEIE,
3aTpyAHCHUS TIPH HECTaHIapTHBIC
OIIEpHPOBAHUH CHUTYAIHH.
YMEHHSAMH MPU UX
HepeHoce Ha HOBEIE
CHUTYallUH.
Baaners: OO6y4atomntuiics: He OO0yuaromuiicsa B OO0yuaromuiics OO0yuaromuiics B
HaBpikamu BJIaeeT WK B HEJJOCTaTOYHOH YaCTHUYHO BJIAJICeT - | IOJHOM 00BbeMe
00paboTKH HEJI0CTaTOYHOH CTETICHU BIIAJICET: - HaBBIKAMHU BJIAJICET: -
OKCIICPUMECHTAJIbHBIX CTCIICHHU BJIAJCCT - MeTOI[aMI/I 06pa6OTKI/I HaBbIKaMH
JAHHBIX U OLIEHKU HaBBIKaMU 00paboTKH IKCIIEPUMEHTAIIBHBIX | 00pabOTKU
TOYHOCTH 00paboTkH 9KCHEPUMEHTAIBHBIX | JaHHBIX M OLEHKH 9KCIEPUMEHTAIIBHBIX
U3MEpEeHHH, 9KCIEPUMEHTAIBHBIX | JaHHBIX U OLEHKU TOYHOCTH JTAaHHBIX U OIIEHKH
OpraHu3anuy 1 JTAHHBIX U OLIEHKH TOYHOCTH N3MEpEeHNnH, TOYHOCTH
TUTAaHUPOBAHHUS TOYHOCTH U3MEpeHHH, OpraHu3aluH | H3MEpEHHH,
KOHTPOJISL, BEIOOpa HU3MEpeHHH, OpraHu3aluH 1 TUTAaHUPOBAHUS OpraHU3aLUH H
TEXHUYIECKOTO, OpraHU3aLH 1 IUIAaHUPOBAHUS KOHTPOJISI, BEIOOpa TUIAaHUPOBAHUS
MaTeMaTH4YeCKOTro M | IUTaHUPOBAHHS KOHTPOJISI, BEIOOpa TEXHUYECKOTO, KOHTPOJISI, BEIOOpa
METPOJIOTUIECKOTO KOHTPOJIA, BEIOOpa TEXHUYECKOTO, MaTeMaTH4YeCKOr0 U | TeXHHYECKOTO,
obecrieueHust TEXHHUYECKOTO, MaTEMaTU4eCKOro U | METPOJIOTUYECKOTO MaTeMaTH4ecKoro u
KOHKPETHBIX 33a4. | MaTeMaTHYeCKOro U | METPOJIOTHYECKOTO obecrieyeHus METPOJIOTHYECKOTO
METPOJIOTUYECKOT0 obecriedeHus KOHKPETHBIX 3371a4. | obecreueHus
obecrieueHns KOHKPETHBIX 331a4. | HaBbIkK oCcBOEHBI, KOHKPETHBIX 33/1a4.
KOHKPETHBIX 3a/1a4. OO0yuaromuiics HO JIOMyCKAIOTCS CBoOoaHo
UCTIBITBIBAET HE3HAYHUTENIbHBIE MPUMEHSET
3HAYUTEIbHBIC omnoKy, MOJTy4eHHBIC
3aTpyJHEHUS pU HETOYHOCTH, HaBBIKH B CUTYaIHIX
IPUMEHEHUN 3aTpyJHEHUS PU TOBBIIIEHHOM
HaBBIKOB B HOBBIX AQHATNTHYECKHX CIIOXKHOCTH.
CHUTYAIHsX. ornepanusix,

[IEpEHOCe YMEHUI Ha
HOBBIE,
HECTAaHAAPTHBIC
CHUTYallHH.

IIIkana oneHUBaHUsA POMEKYTOYHOM aTTecTalMu: T (pPepeHIIUPOBAHHBIH 3a4eT

[Ixana oneHMBaHUA

Omnucanue

OTIu4HO

BrinonHeHs! Bce BUIbI yueOHOM pabOThI, IPEyCMOTPEHHbIE YUeOHBIM
wiaHoM. CTyZIeHT JAEeMOHCTPUPYET COOTBETCTBHE 3HAHWH, yMEHUH,
HaBBIKOB IPUBEACHHBIM B TaOMuIaX IOKa3aTelsM,
nproOpEeTeHHBIMU 3HAHUSIMU, YMEHUSAMH, HaBBIKAMH, IPUMEHSET UX B
CUTYyallUsIX TOBBIIMIEHHON CII0)KHOCTH, HE HCIBITHIBACT 3aTPyAHEHUN
OpU aHAJUTUYECKUX ONepalysaX, MEepeHoce 3HAHUM W yMEHMH Ha
HOBBIE, HECTAHJJAPTHBIE CUTYAlUH.

orepupyer

Xopouio

BeinonHeHs! Bce BUJIbI yueOHOM paboThl, IPeyCMOTPEHHbIE YUEeOHBIM
wi1aHoM. CTy/IeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHHUH, HaBBIKOB [TPUBEICHHBIM B TaOJIUIIAX [TOKA3aTEISAM, ONIEpUPYeT
nproOpeTeHHBIMU 3HAHUSIMH, YMEHUSMHU, HABBIKAMH, IPUMEHSIET UX B
CUTyallMsX TOBBILIEHHON CIO0XHOCTH.
JIOTIYIICHbI HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPYIHEHUS IIPU

[Ipu »TOM MOTYT OBITH
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AHAIIMTUYCCKUX OICpanusiax, MnepeHoce 3HAHWUI U YMGHI/II\/JI Ha HOBBIC,
HCCTAHIAPTHLIC CUTYyAllUH.

yZ[OBJ'IeTBopI/ITCJ'IBHO

BrinonHens! Bce BUbI yueOHOM pabOThI, IPEyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyZIEeHT AEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHMIA,
YMEHHMM, HaBBIKOB IMPHUBEACHHBIM B TaOMuIAX IOKa3aTessM,
JIOMyCKAIOTCA 3HAUMUTENIbHBIE OLIMOKM, TPOSBISAETCS OTCYTCTBUE
3HaHUM, yMEHUH, HABBIKOB I10 PsAly ITOKA3aTEJIeH, CTYJEHT UCIIBITBIBAET
3HAUUTENIBHBIE 3aTPYJHEHMsS] IIpU OIEPUPOBAHMU 3HAHMSAMH WU
YMEHUSIMH IIPU UX IEPEHOCE HA HOBBIE CUTYALINH.

HeynosnerBopurenbHo

He Bemonnen oauH win Oonee BHAOB y4eOHOH  paboTHI,
IPETyCMOTPEHHBIX Y4eOHBIM IuIaHOM. CTYAEHT JIEeMOHCTPUPYET
IIOJIHOE OTCYTCTBHE WM HEJOCTaTOYHOE COOTBETCTBUE 3HAHUIA,
YMEHH, HaBBIKOB IPHUBEACHHBIM B TaOJUIAX IOKA3aTeIsIM,
JIOMTyCKAIOTCA 3HAUMUTENbHBIE OMIMOKH, TPOSBISAETCS OTCYTCTBUE
3HaHWH, YMEHHH, HABBIKOB II0 Psy MOKA3aTeNeH, CTyIeHT HE MOXET
ONEpHPOBATh 3HAHUAMU M YMEHHUSMH IPH UX INEpEeHOCe Ha HOBBIC
CUTYAIHH.

IIIkana omeHUBAHUSA TEKYIIECT0 KOHTPOJIA:

HaunmenoBanue
KOHTPOJIS pe3yJIbTaTOB [IIkana oueHUBaHUs Onucanue
o0Oy4deHus
3auteHo: OOyuarouuics K nmpouenype 3ammrsl
CaMOCTOSITENIEHO U BEPHO OTBETWJI | TAOOPAaTOPHON pabOTHI
Ha 2 3a/1aHHBIX BOMPOCOB. [Ipu JIOITyCKAIOTCS CTYCHTHI,
9TOM YBEPEHHO, JIOTUYIHO, KOTOpBIE BBITIOHIIHN padoTy,
MoCe0BATEIbHO U 0 OpPMHITH B COOTBETCTBUH C
apryMEHTHPOBAHO M3JIaraji CBOe TpeOOBAaHUSAMH OTYET O
Brimonnenue u 3amura .
. peleHue, UCToJb3ys nabopaTopHoil pabote u
nabopaTopHOil paboThI
npodeccuOHaIbHbIE TEPMUHBI U NPEJOCTaBUIIN €T0 K 3alUTe.
HIOHSATHS. [Tpornetypa 3amuTsl MPOXOIUT B
He 3aureno: OOyuaromiuiics ¢dbopme ycTHOTO ompoca
OTBETUJI MEHEE YeM Ha 2 Kaxaoro crynenTta. CTyIeHTy
MIOCTABJICHHBIX BOIIPOCA. 3ajaeTcs 2 BOpoca Ha TEMY
nmabopaTopHO PabOTHI.

7.3 OueHo4HbIE CpeACTBA

7.3.1 Tekymmuii KOHTPOJIb

Tunosble Borpock! aj1s 1abopaTopHOU padoTsl 1

1. Kakoro otyimune Bxonos 10...13 ot 14...15

2. CKOJIBKO TaliMEpOB MOKHO PEaJIN30BaTh HA HCCIEAYEMOM pelle

3. Kakoii aneMeHT 1Mo3BoJIseT cAenaTh 3a1epKKy BpEMEHU BKIFOUEHUS?
4. OnuummTe XapaKTepUCTUKU pabOThI HEJlEIbHOIO Taiimepa?

5. Uto obecneunBaet napamerp D nmpu 3ananuu Ha taiimepe u cuetunke?
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Tumnossie BOIpoCk! AJis 1aOOpaTopHON paboTh 2

1. Yto o3HayaeT TepMUH «paboune OUTH

2. Kakue pexxuMbl MOKET peaan30BaTh TaliMep

3. Kakoe MakcuMallbHOE YHCII0 TIOCIIEIOBATEIEHO COCTUHEHHBIX KOHTAKTOB MOKET OBITH B
nemnu PKC?

4. Kaxoii emie Tum taiimepa MOKHO MCIIOJIb30BaTh JIsl COCTABJICHUS IPOrPaMMbI
yIPpaBJIEHUS ABUraTesiem?

5. Onumure XxapakTepUCTUKU pabOThl KaJIeHAapHOTo TaiMepa?

TumnoBsie BOMPOCHI 151 JTAOOPATOPHOM pabOTHI 3

1. Kakyro MakcUMalbHYIO 3a/1ep>KKy BpEMEHH MOYKHO 33/aTh Ha TaiimMepe

2. Yro obecnieunBaeT napaMmeTp A mpu 3aJaHUU Ha TailiMepe U cyeT4yuKe?

3. EcTb 51 anbTepHaTUBHOE pEIlIEHUE IPOrpaMMbl YIIPABICHUS, IIPU IOMOLIH KaKHX
3JIEMEHTOB?

4. OnumuTe XapakTepUCTUKH paboThl TUCKPETHOTO KoMmapaTropa?

5. B ueM ocHOBHOE oTiIMune «pabouero OuTa» OT «OHTa yJaepKaHus»?

Tumnossie BOIPOCH AJ1s 1aOOpaTOpHON paboTH 4

1. CkoJIBKO CUETUHMKOB MOXKHO 3a/1aTh Ha UCCIIEyeMOM peie?

2. Yro obecrnieunBaet napameTp R npu 3aganuu Ha TaiiMepe u cueTdnke?
3. BO3MOXHO J1n pelieHue 3a1a4u yrnpaBieHus: 0e3 C4eTYUKOB?

4. OnumuTe XapakTepUCTHKH paboThl aHAIOTOBOTO KoMIaparopa’?

5. B 4eM OCHOBHOE OTJIMYHE «TaMepa» OT «TailMepa yaepkaHus» ?

TumnoBsie BOMPOCHI 151 JTAOOPATOPHOM pabOTHI 5

1. Kakyro MakCUMaJIbHYI0 YCTaBKY MOKHO 33J1aTh CUETUUKY?

2. Kakoe MakcHMaabHOE YHCIIO MOCIE0BATENFHO COETMHEHHBIX KOHTAKTOB MOKET OBITH B
nemnu PKC?

3. B yeM oTim4ue KaJieHAapHOTO U HEJIETbHOr0 TaiiMepoB?

4. Kak peanu3oBath (yHKIHIO OTOOpakeHUsS COOOIEHUS Ha TTaHeH?

5. Bo3amoxHO 11 pelieHre 3aaun ynpasieHus 0e3 TaiiMepos?

TumnoBsie BOMPOCHI 7151 JTaOOPaTOPHOU pabOTHI 6

1. Kakue Buibl TaliMEpOB MOKHO 33]1aTh Ha UCCIEAyeMOM pelie?

2.B yeM oTiuuue nporpammupoBanus B Bujae PKC u B Buie 31eKTprUUeCKUX cxeM?
3. Uto obecmieunBaet napametp A MpH 3aJJaHUX BBIXOJHOTO CHTHasa?

4. Kakoe KOJIMYECTBO CTPOK JIOMYCTUMO HUCIIOJIb30BaTh?

5. YTo 3HAuuT ycTaBKa Taiimepa?

TunoBsie BOMPOCHI JJ1s1 JTa0OpaToOpHOM paboTh 7

1. Kakue Buibl OUTOB MOXHO 33J1aTh Ha UCCIeayeMOM pelie?

2.B yem oTnuuue sA361K0B iporpammupoBanust LD u FBD?

3. Uto obecnieunBaeT mapaMeTp S MPH 3aJJaHUN BBIXOTHOTO CUTHAJIA?
4. OnuumTe XapakTepUCTHUKU pabOThI KaJIeHJapHOro Taiimepa?

5. B 4em ocHOBHOE OTIHuYKe «pabodyero OuTa» OT BHIXOJHOTO CUTHANA?

TunoBkie BOIpoCH! st 1abopaTopHOl paboThI 8

1. Kak MOXHO 3a/1aTh T€HEpaTOp UMITyJIbCa?

2. Kakoe MakCUMaJIbHOE YHCIIO MapaJIeTIbHBIX el MOXKHO 331aTh?
3. Uto obecmieunBaet napametp R mpu 3a1aHUM BEIXOHOTO CUTHAIA?
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4. Yem MOXHO 3aMEHHUTH HECKOJILKO UCTIOIB3YEMBIX CUCTYHKOB?
5. Kakoii 271eMeHT M03BOJISIET PEaTi30BaTh BbIIa4y MIOBTOPSIOIIETOCS HMITYJIbCA 3aIaHHON
JUTUTEIbHOCTH?

7.3.2 IIpoMe:xyTOYHASI ATTECTAIUSA

Bonpocs! pis 1 pepeHHPOBAHHOIO 3a4eTa:
OIIK-5. CniocoGeH pa6oTaTh ¢ HOPMATHUBHO-TEXHUYECKOI IOKYyMeHTalM e, CBI3aHHOM ¢
npodeccuoHAILHOM eI TeJIbHOCTHIO, C Y4eTOM CTAH/AAPTOB, HOPM M NIPABUJI

1 Hsmepurensubie nmpeodpazoatenu (UIT), nHasHauenwue,

2 XapakTepUCTUKU COCTaBJIOIIMX IIpoliecca HU3MEpeHuH (0OBEKT H3MepeHus,
NPUHIAIT U3MEPEHUS, METOJl U3MEPEHHUSI, YCIOBHS U3MEPEHUS

3 XapakTepUCTHKH COCTABISIIOIIMX MpoIllecca H3MEpPeHHH (CpeacTBO H3MEpEeHHs,
YCIIOBHSI U3MEPEHN)

4 Knaccuduxanus cpeicTB USMEPEHUN JIEKTPUUECKUX BETUUYUH

5 Kraccudukanus MeTo 0B U3MEpEHUN

6 TpeboBanus, MpeabsBIsAEMbIe K U3MEPUTEILHBIM IPUOOPAM.

7 Knaccudukanust MeTo0B U3MEpEHUt

8 Cpenctra usmepennii. Kitaccudukamms cpeicTs U3MEpeHH

9 MeTtpoaoruueckue XapakTepUCTHUKH CPEICTB U3MEPEHH.

10 Krnaccugukarus morpemrHocTe.

11 TIpenenpHble H3MEPUTENHHBIC HHCTPYMEHTHI (KaIUOPHI, IIIA0JIOHBI. )

12 TIpubops! pacxona. [IpuGopel n3MepeHus 1aBIeHUs

13 Bugapl kamOpoB, METOUKH KOHTPOJIS.

14 Yrto Takoe mkana pusndeckoi BeauurHbl? Kakne BUIbI IKa Bl 3HaETE?

15 Hasosure ocHoBHbIe eauHuUIBI CU 1 X pa3MepHOCTb.

16 Yro Ha3wIBaeTCS CTaHIApTH3AIUCH?

17 B uem 3akitoyaeTcsi CyIIHOCTh CUCTEMBI CTaHaapTU3auu?

18 Tlepeuncnure ocCHOBHbIE (DYHKIMH CTaHIAPTU3ALUH.

19 Yto cocraBisieT OCHOBHI CHCTEMBI CTaHAapTH3anuu B Poccun?

20 TlepeuncnuTe OCHOBHBIE €)M CTAaHAAPTU3AIUH.

21 Tlepeuncnure OCHOBHBIE OpraHU3allMM, 3aHUMAaroLIMecs HH()OPMAIMOHHBIM
oOecrnieyeHneM padoT 1o crangaptTuzanuu B Poccun u 3a pyoexom.

22 KaxkoBa cdepa nedaTeIbHOCTH U OCHOBHBIE 1€ MexayHapoJHOW OpraHU3aluu Mo
CTaHAapTH3AIUU?

23 Kaxkwue 3anaun craBsatcs nepeq komureramu MCO?

24 TlepeuncnuTe OCHOBHBIE MEXIYHAapOJIHBbIE OpraHU3allMd, Y4yacTBYIOIIHE B
MEXIYHapOAHOH cranapTu3anuu? KakoBbl MX OCHOBHBIE 33]1a4l U MEPCIIEKTUBHBIC
HaIpaBJICHUS 1EATEILHOCTH?

OIIK-11. CnocoGeH NpoBOANTb HAyYHbIe IKCIIEPUMEHTHI € MC0JIb30BAHHEM COBPEMEHHOI0
HCCJIe0BATEIBCKOI0 000pyA0BAHNSA H IPUOOPOB, OLICHUBATDH Pe3yabTAaThl HCCICAOBAHMI

25 Crioco0Obl M3MEpPEHHS ANEKTPHUECKUX BEITUIHH

26 MeTozp! U CpeicTBA U3MEPEHHS M KOHTPOJIS TEMIIEPATypPhl U BIaKHOCTH.
27 Yro nmpencrapnsieT co0oii puzndeckas BeauuuHa?

28 Yro Ha3bpIBaeTCs 3HAUCHUEM (DU3MIECKON BETNIUHBI?

29 Curnansl U3MEPUTEIBHON HH(OpMAITUH.
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[ToHSITHS: TATYUK, 9yBCTBUTEIHHBINA JICMECHT.

Kaxkne 3amaun BEIIOIHIET JaTUUK?

OcHOBHBIE XapaKTEPUCTUKH (MTapaMeTPhl) JATYUKOB (PUZUUECKUX BEITUUMH.

Kakue morpenrHocTy BOSHUKAIOT MPU U3MEPSHUH (PHU3UYECKON BETMUNHBI JATINKOM ?
B 4yem cyTh MOHATHIA: TOPOT pearupoBaHusi, TUCTEPE3HC, pa3pelIaromias CriocoOOHOCTh
ITATYUKOB?

Knaccudukanmst 1aT4ukoB.

['enepaTopHbIe U MapaMeTPUUYECKUE JATYUKU

JluHamMuuecKuii U CTAaTUYECKUN PEKUM pabOThI TaTYMKOB

OObBsSICHATE BIMSHHC BHENIHUX YCJIOBHH, W3MEPHTEIBHOW ammapaTypsl Ha
MOTPEIIHOCTH U3MEPEHUS TaTYMKOM

Uto ompenenseT MOrperrHOCTh Pe3UCTUBHBIX JaTYUKOB?

Kak paboTaroT WHIYKTUBHBIC TaTYHKH IIEPEMEIICHUS?

[Tpunumn paboThl EMKOCTHBIX JATYUKOB IEPEMEILICHUS

Oco0enHocTH pabOThl ONTUYECKUX MOITYIPOBOAHUKOBBIX JATYMKOB MEPEMEICHUS
Kak GpyHKIMOHUPYET TaTYUK YTIIOBBIX MTEPEMEIICHUI?

Yem onpenensercsa ObICTPOJCICTBIE JaTYUKOB IepeMeIleHus?
[Tee30nnexkTpudeckuii apdext

OcobenHoCcTH (DYHKIIMOHUPOBAHKS M KOHCTPYKIIHH MTbE303JICKTPUICCKUX JaTUNKOB
OcoOenHocTH pabOTHI ANEKTPOMEXaHMUECKHUX JATYMKOB pacxoa

Kounctpykuuu Tepmonap u o01acTv IpuMEeHEHUN ?

OOBSICHATE 3aBUCUMOCTh CONPOTHBIICHHUS TIOJIYIPOBOJHUKOB OT ITapaMeTPOB
CBETOBOI0 MOTOKA

Kak paboratoT u ycTpoeHs! (OoTOpe3ucTopbl?



