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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
M3MEPUTEIbHBIX 3a/1a4.

OOyuenne 1o naucHUIUIMHE «MeToAbl M CpeAcTBa

H3MepeHHI>i» HaIllpaBJICHO Ha

dbopMupoBaHHE Y O0YJAIOIINXCS CICTYIONTUX KOMIICTCHITHH:

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
OCHOBHBIE CTAaH/IAPTHI,
HOPMAaTUBHBIE JOKYMEHTHI U
npaBuia B 00JacTu
npodeccroHanbHOI
NesITebHOCTH;

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

NOIIK-5.3. OcymecTBisieT
TIOVMCK M aHAJIN3 OTJEJIbHBIX
IOJIOKEHUN HOPMATUBHO-

3HaTh:

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

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

Baanern:

HaBbIKaMU 00pabOTKH
9KCIIEPUMEHTATBHBIX TaHHBIX
Y OIICHKU TOYHOCTHU

MMPUMCHATH METOAbI KOHTPOJIA
KavecTBa U3/euii 1 00HEKTOB
B cdepe npodeccrnoHaIbHOM
JIeSITEIbHOCTH;

OCHOBHBIE METOJIBI KOHTPOJIS
KauecTBa B TEXHUYECKUX
CUCTEMAX;

OIIK-13.2. [Inanupyer
WU3MEpEeHUs JIIs
OCYIIECTBIICHUS OLIEHKH
KadecTBa U3/EIUN U 0OBEKTOB
B cepe npodeccrnoHanbHOMU
NeSTEIIbHOCTH;

OIIK-13.3. Bemmonnser
M3MEpEHUS U PacUeThI,
HampaBlIEHHbIE HA KOHTPOJIb
KadecTBa U3/ U 00BEKTOB
B chepe nmpodeccruoHanbHON
NESTCIIEHOCTH.

TEXHUYECKOH TOKYMEHTAIMN | U3MEPEHUI
MIPY MPOCKTHPOBAHUH
00BEKTOB MPoheCcCHOHATHLHOM
JESITEIILHOCTH.

OIIK-13. Criocoben OIIK-13.1. [Torumaer 3HaTh:

OCHOBHBIE (pU3HUECKHUE U
MaTeMaTHYeCKHUe METOIbI
HAKOIUJICHHUS, TIepelauy 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
MaTeMaTHYECKUE METOJIBI JJIst
pelleHus 3a1a4
TEOPETUYECKOI0 U
MPUKIATHOTO XapaKTepa
Baagers:




OpraHu3aliy U IIIaHUPOBAHUS
KOHTpOJIs1, BbIOOpa
TEXHUUYECKOTO,
MaTeMaTH4eCKOro U
METPOJIOTMYECKOTO
o0ecrieyeHnss KOHKPETHBIX
3a/1a4y

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumnnuHa oTHOCcUTCS K oO0si3arenbHOM vactu Onoka bl «/lucuumuivsel (Momymnu)y.

JlucuumiimHa HeMmoCPeICTBEHHO CBsI3aHa CO CIEAYIOIUMHU JUCIMIIIMHAMU U ntpaktukamMu OOIT:

Jluneiinas anredpa

MarepuanoseneHue

TexHuyeckue cpescTBa aBTOMaTHU3aUuU

TexHuueckoe 00CIy)KMBaHUE U PEMOHT 000pPYI0BAHUS

OKcIulyaTalys U Hajlaj ka MEXaTpOHHBIX U POOOTOTEXHUYECKUX CUCTEM

DNEKTPOMEXaHUUECKNE YCTPONUCTBA U almapaThl aBTOMaTUKU

DIIeKTPOTEXHUKA.

3 CTpyKTypa u cojep:KaHHe IUCHUTLTHHBI
OO61mas TpyA0€MKOCTh AUCHUIUIHNHBI COCTaBIsAET 3 3aueTHbIe enuHuIlsl (108 yacos).

3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTH

Ne o/ . KoaunuectBo | CemecTphl
Buj yueOHoit padoThI
4acoB 3
1 AyAUTOpPHBIE 3aHATHS 54 54
B ToMm unce:
1.1 | Jlekium 36 36
1.2 | CemuHApCKUE/IPAKTUUECKHUE 3aHATHUS
1.3 | JlabopaTopHbIe 3aHATHS 18 18
2 CamocrosiTesibHas padoTa 54 54
B toMm uucne:
2.1 | PaboTa ¢ KOHCIICKTOM JICKITHit 18 18
2.2 | IloagroToBKa OTYETOB 110 JTAOOPATOPHBIM paboTam 18 18
2.3 | IlogroroBka K aud.3aqety 18 18
3 IIpome:xxyTOUHAasI aTTecTALUS Jud.3auer
3adet/nud.3auer/7K3aMeH
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

3.3Coaepxanue TUCHUNINHBI

Pa3zgen 1. OCHOBBI MeTPOJIOTMH M U3MEPEHHH

OcHOBHbBIE TOHATHS W OIpeAesieHus. 3agaud MeTposiorud. HopMmaTuBHBIE JOKYMEHTHI,
npuHsaTeie B Poccmiickoit ®enepanuu. Epuauner dusndyeckux BeauurH. OCHOBHBIC €IMHUIIBI
[TpousBoaHbIe enuHUIBL. BHEcHCcTeMHbIe emuHUIIBL. KpaTHbIe U foapHBIe equHUIbL. Kiaccupukanus
n3mepenuit Merozel usmepenuii Cpencrsa usmepeHuii. MeTposiornyeckue XapakTepUCTUKHU CPEICTB
n3MepeHuil. Kiaccel TOUHOCTH CpenCcTB U3MepeHUN. MeTpoJIornuecKkue XapakTepUCTUKHA CPEIICTB
n3Mmepennit. Kiaccudukamuss morpemHocTel  cpenctB  u3MepeHuid. l[lpemen  pormyckaemoit
NOrpemHocT.  Mojenu  u3MepuTenpHOoro  mpoiecca. Kimaccudukamuss — MOTPEIIHOCTEH.
Cucrematuueckue mnorpemHoctd. CoywaiiHple mnorpemHocTd. OlleHKa MOrpenIHocTed mpu
KOCBEHHBIX H3MepeHusax. CymmapHasi HNOrpelHoCTh u3Mepenus. [IpaBuiia HaXOXJIEHUS TPaHMUIL
cymmapsoit norpemHocTH (mo OCT 8.207-76) OdopmneHue pe3ysibrata U3MEpeHUsI.

Paszpnen 2. MeToabl ¥ cpeacTBa M3MEPEHUS HEIIEKTPHUUYECKUX BEJIMYMH

[IpeobpazoBanue u3MepsieMbIx BenuurH. M3meputensubie npeodpa3oBatenu. [lorpemnoctu
M3MEpUTENbHBIX IpeoOpaszoBareneil. Kiaccudukanys norpemHocTei no xapakrepy 3aBUCHUMOCTH.
TpeboBaHus kK MepaM dIeKTpUUYeckux BeanunH. Kinaccudukarys npruOopoB 1Mo NpUHLIUITY 1eHCTBUS.
CxemMbpl  BKJIIOYEHMsSI  M3MEpHUTENBHBIX  IpeoOpas3oBareneil. Meroa  KOMIEHCALMOHHOIO
npeoOpa3oBanus. Bkitouenue mnpeoOpas3oBaTeneii B MOCTOBBIE CXeMbl. BbIOOp onTHManbHBIX
napaMeTpoB MOCTOBBIX cXeM. JluHamuueckue CBOWCTBA M3MEpPUTENbHBIX MpeoOpa3zoBaTelei:
dusnueckass Mojens mnpeoOpas3oBaTelns; AMIUIMTYIHAs MOTPEHIHOCTh, DazoBasi MOTPEIIHOCTS;
Bnusinue nomnonHuTenbHBIX (DAKTOPOB M METOABl YMEHbIIEHUs mnorpemrHocted. Knaccudukanus
U3MEpUTENIbHBIX TpeobOpa3oBareneil: [lo Hasznauenuto, [lo xapaktepy mnpeoOpazoBanus; Ilo
npuHuuny aeiicteus; Ilo ¢usmyeckomy mnpuHmMmy. OOIacTH NPUMEHEHUS JaTYUKOB.
dorosnekTpuueckue  npeodpazoparenu.  DoTodNEMEHTHI € BHEMIHUM  (POTOdhPEKTOM.
®oTrodsieMeHTsl € BHYTpeHHUM  ¢otoddpdexkrom (doTtopesuctopsl). DoToranbBaHnuecKne
npeoOpa3zoBaresnn. OCHOBHBIE XapaKTePUCTUKU (oTo3IeMeHTOB. [IpuMeneHne GoTorIeKTpUIecKix
npeoOpaszoBareneil. EmkoctHeie mnpeoOpazoBatenu: EmkocTHbil ypoBHemep; TommumHomep;
W3meputenn cunsl U nepeMenieHuil; M3Mmeputens yria noBopoTa; M3Mmeputens BIIaXKHOCTH,
W3meputenbHble 1eNM C€ €MKOCTHBIMU mpeoOpazoBaTensmu; IlorpemrHocT  €MKOCTHBIX
npeoOpa3oBarenen. TennoBsle npeoOpa3oBaTey: Marepuan npeoOpa3oBarenei;
Tepmoanemomertper;  I[lorpemnoctTn  Tepmoanemomerpa;  ['azoanamumsaropsl;  TepmomeTpsl
COIPOTHBIIEHU; MI3MepuTenH MIOTHOCTH ra3a (BakyyMMeTphl). PeoctaTHble mpeobpa3zoBaTeiny Win
JIATYWKU AKTUBHOTO COMNpOTHBIEHUsA: PeocratHslii ypoBHemep; [IpyKMHHBIA akceaepomeTp.
Tenzopesucropusie npeoOpazoBarenu: IlpoBonounsie TeH3ompeoOpasoBarenu; Donbroseie
npeoOpas3oBarenn; IlneHouHble  TeH30pe3ucTopbl;  [lomynpoBOAHUMKOBBIE  TEH30PE3UCTOPHI;
[Torpemnoctn mpuOOPOB C TeH3ompeoOpazoBarensimu, M3mepenune nedopmarum; 3mepenue
JIaBJICHUM; N3mepenne KpPYTAILETO MOMEHTA. NunykTuBHBIC npeoOpa3oBaTey.
Juddepennmansupie npeodpazoBareny; Tpanchopmaropusie mnpeobpaszoBatenu; Ilorpemmnoctu



MHAYKTUBHBIX TpeoOpa3oBatenell; WHIYKTUBHBIM MHUKpoMeTp; WHAYKTUBHBIM TOJILKMHOMED;
WunykTuBHBI ~ MaHoOMeTp. MarHuTtoynpyrue mnpeoOpaszoBarenu: TuUIbl  MarHUTOYNPYTHX
npeoOpaszoBareneif;  [lorpemHocT  MarHutoynpyrux  npeooOpasoBateneil:  Ilpumenenue
MarHuTOyNpyrux npeoOpasoBateneii: M3mepeHue KpyTduero MoMeHTa: MarHuTtoynpyrui
JUHAMOMETpP. XPOHONOTEHIUOrpadbl ¢ HAKOMHUTEIEM

Pa3nes 3. MeToasl 1 cpeACTBAa M3MEPEHHA YJICKTPHYCCKUX BeJIHYNH

N3mepenue MOCTOSIHHOTO TOKa, HANpsDKEHUS M KOJIMYEeCTBa djekTpuyecTBa: M3mepenue
MaJIbIX TOKOB M HampsbkeHui; M3mepeHue HEOOIBIIMX KOJUYECTB 3NEKTpHuecTB; V3mepeHus
OonbIMx KonudecTB AiekTpudectsa; M3mepenue DJ1C; M3mepenne 00IbIINX MOCTOSHHBIX TOKOB;
W3MmepeHue BBICOKMX HampshDKeHW. 3MepeHne NEepeMEHHOro TOKAa M HalpsyKEHUS:
ONEeKTPOMarHUTHbIE aMIEPMETPbl U BOJBTMETPBI, OJIEKTPOJUHAMHYECKHE aMIepMeTpbl U
BOJIbTMETPBI; PeppoiHAMUYECKUE aMIIEPMETPBI U BOJIBTMETPBI; DJIEKTPOCTATUYECKUE BOJIIBTMETD.
M3mepenre MOIHOCTY U 3HEpruu: M3Mepenne MOITHOCTH B LIETISIX MOCTOSTHHOTO TOKA; M3mepenue
aKTUBHOM MOIIHOCTH B LeEMAX Tpexda3sHoro Ttoka, l3mepeHHe peakTUBHOW MOIIHOCTH 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 3J1eKTPUYECKHUX HemneH

N3mepenus daspl u yactorhl: MeTonbl u3MepeHust yria casura (as3; MeTossl n3MepeHus
4acTOThl. MI3MepeHue corpoTUBIIEHUS TOCTOSTHHOMY TOKY: MOCTBI HOCTOSIHHOTO TOKA (OAMHAPHBIE):
[{udpoBble MOCTBI: DIEKTPOHHBIN JoroMeTp (TepaommeTp). M3mMepenne eMKOCTH U TaHT'€HCca yIiia
notepb. I3MepeHus MHIYKTUBHOCTH, JOOPOTHOCTHU U B3aMMHOM 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/IpakTHUYECKHE 3aHITUS
HE MPeTyCMOTPEHBI
3.4.2 JlaGopaTopHbIe 3aHATHUS

JlaboparopHoe 3anstue 1. S3pik nmporpammupoBanust LD. IIporpammHoe obecneuenue,
untepdeiic, Pynkuuonan. IlpoBepka pabOThI CXEMBI C TOCIENIOBATENbHBIM, MapalIebHBIM U
CMEIIaHHBIM TO/IKIIFOYCHHUEM.

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. [IporpamMupoBaHue ynpaBieHUs HArpeBaTelsIMU; YIpPaBICHUS
ACUHXPOHHBIM JIBUTaTelIeM

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

JlabopaTtopHoe 3anstue 7. [IporpammupoBanue padoThl cBeTOo(opa 1 cCUeTYNKA UMITYTIBCOB.

JlaboparopHoe 3ansTHe §. [I[porpamMmmupoBaHue yrpaBieHHE JIMHUEH OTKAUYKH BOJIbI

JlabopaTtopHoe 3ansarue 9. [IporpamMmmupoBaHie MPUTOTOBICHUS CMECH

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)

He npegycmorpensl
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4 YyeOHO-MeTOaAMYECKOE U MH(OPMALTMOHHOE o0ecreyeHne
4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTsb1

1. TOCT P 51086-97 JaTuuku u mpeoOpazoBareinn GU3NIECKUX BETUYHUH DICKTPOHHBIE.
TepmuHbI 1 onIpeeneHus

2.TOCT 14014-91  IIpuGopsl u npeoOpazoBaTEIN U3MEPHUTEIbHbBIE IU(POBBIC
HAaIpsDKeHHUs, TOKa, conpoTuBieHus. O0ue TeXHndeckne TpeOoBaHMs U METO/IbI HCIIBITAHUH

3.TOCT 14265-79  IIpuOopsl JIEKTPOU3MEPUTETHHBIC aHAIOTOBBIC KOHTAKTHBIC
npsiMoro nieiictBust. OOIye TEXHUIECKUE YCIOBHS

4.TOCT 30534-97  Cpencta KOHTPOJISI M U3MEPEHUH JIMHEHHBIX M YTIIOBBIX pa3MepOB.
TpebGoBanus 6e30MaCHOCTH U METO/IbI UCIIBITAHUI

5.TOCT 27300-87 HudpopmamoHHO-U3MepuTenbHbIe cucTeMbl. O01mue TpedoBanus,
KOMIUIEKTHOCTb U NPAaBUJIa COCTABIICHUS SKCIUTyaTallMOHHON TOKYMEHTAIU!

6. 'OCT 22261-94 CpencrBa u3MEpEHUM AIEKTPUUECKUX U MArHUTHBIX BeIU4uH. O01me
TEXHHUYECKHE YCIOBHS

4.2 OcHoBHasi INTEpaTypa

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

yuebnuk mist By3oB / K. I1. JlaTeimmenko. — 3-e m3a., ucnp. U gorn. — MockBa : M31aTenscTBo
FOpaiit, 2026. — 392 c¢. — (Beiciee obpazoBanue). — ISBN 978-5-534-20950-1. — Tekcr :
AJIEKTPOHHBINA /l O6pa3zoBarenpHas maTdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/590039

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

3. MemepsikoB, B. A. Mertponorus. Teopust usmepenuit : ydeOHUK ais By30B / B. A.
MemepsikoB, E. A. baneera, E. B. Illano6aes ; mox obmieit penakuueid T. . MypamkuHoi. — 2-¢
u3., ucrp. u gon. — Mocksa : MU3natensctBo FOpaiit, 2026. — 167 ¢. — (Briciiee ob6pa3zoBaHue).
— ISBN 978-5-534-07295-2. — Texkcr : anektpoHHbI // OOpa3oBarenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/584483

4.3 JlonoiHUTEIbHASA JTUTEPATypa

1. Jlateimenko, K. I1. M3mepenue napameTpoB MoToKa, pacxoja, ypoBHs, 00beMa BEIIECTB :
yuebnuk ans By3oB / K. Il. JlaTeimenko. — 3-e u3a., ucnp. u gomn. — MockBa : M31aTenscTBo
FOpaiit, 2026. — 181 ¢. — (Bricmee obOpazoBanue). — ISBN 978-5-534-20941-9. — Tekcr :
AIIEKTPOHHBIN // Ob6pa3zoBarenbHas iatdopma IOpaiit [caliT]. — URL:
https://urait.ru/bcode/590064

2. Boneros, A. C. Mertponorusi 1 u3MepuTeIbHasE TEXHUKA: JIEKTPOHHBIE CPEICTBA
U3MEPEHHUI DJIEKTPUUYECKUX BEJIIMYMH : y4eOHOe MocoOme mjisi CpeaHero MpogecCHOHAIBHOTO
obpazoBanus / A. C. Bomneros, JI. C. Heznaxun, E. A. CrenanoBa. — Mocksa : U3narenscTBo
FOpaiir, 2024. — 103 c. — (IIpodeccuonansuoe obdpazoBanue). — ISBN 978-5-534-10717-3. —
Texkcr : onextpoHHbli // OOpazoBarenbHas mnatgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/542373.
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3. PaukoB, M. H0. ®usnueckne OCHOBHI M3MEpEHUH : y4eOHUWK s By3oB / M. 1O.
PaukoB. — 2-e u3a., ucop. u gomn. — Mocksa : M3natensctBo FOpaiit, 2026. — 138 c. — (Briciiee
obpazoBanme). — ISBN 978-5-534-09510-4. — Texct : snekTpoHHBIH // OOpa3oBarenbHas

mnardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/584967.

4.4JnekTpOoHHBIE 00pPa30BaTeIbHbIE PECypPChI

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

4.5 JIu1eH3n0HHOE U CBOOOTHO PACIPOCTPaHsieMOe 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 o0pa3oBartenbHBIM pecypcam deepanbHblii mopTan
http://window.edu.ru

2. Hayunasg snextponHast Oubnuotexa http://www.elibrary.ru

3. Poccwiickas rocynapctBenHas oubnuoreka http://www.rsl.ru

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

5 MarepuajbHO-TeXHHYECKOE o0ecneueHne

1. KoMnbroTepHBIi KJlacc ¢ IpeayCTaHOBIEHHBIM POTPAMMHBIM 00ECTIEYCHHUEM,
yKa3aHHBIM B II. 4.5, MybTUMeInHOE 000pyI0BaHKE (IIPOEKTOP, NEPCOHATBHBIN KOMITBIOTED
IpenoaaBaTes).

2. Aynuropus Ui JeKIMOHHBIX, TPAKTHUECKUX 3aHATUI. O0opyn0BaHuE U anmaparypa:
ayJIMTOpHAas JOCKa, BO3MOKHOCTb HCIIOJIb30BAHUS MYJIbTUMEIUITHOTO KOMILIEKCA.

3. Cnenuanu3upoBaHHas ayaUTOPHs sl TabopaTopHBIX padboT. ObopyroBaHue u
amnmaparypa: ayJJUTOpHas 10CKa, KOMIUIEKC yueOHbIi naboparopublii KYJI-1, THIIOBOM KOMIIEKT
yueOHOoro obopynoBanus "Inexkrpuueckue annapatsl'; DA-HP. Paboyee mecto npenoaBarens:
CTOJI, CTYJI.

6 MeTtoauyeckne peKOMeHIANH

6.1 MeToanuyeckue peKoMeHIallUM IS PenoaaBaTeis Mo OpraHu3anuu
o0yueHus

Ha mepBoM 3aHSATHH MO TUCIUILIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C TOPSAKOM €€
u3ydeHus (TeMaMu Kypca, popmMamu 3aHATUH, TEKYIIEro U MPOMEXYTOYHOI'O0 KOHTPOJIS), PACKPHITH
MECTO U POJib JUCLUMIUIUHBI B CUCTEME HAyK, €€ MPAKTUYECKOE 3HAUYECHHE, IOBECTU /10 CTYJCHTOB
TpeOoBaHUs K (popMe OTYETHOCTM M NPUMEHEHHUs BHUAOB KOHTpoJisi. Bwimaiorcs 3amanus ais
MOJITOTOBKU K TaOOPATOPHBIM 3aHSATHSIM.
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[Tpu moaroroBke K 1a60paTOPHBIM paboTaM MO MEPEUHI0 OOBIBICHHBIX TEM IPENOIaBATEIIO
HE00X0IMMO YTOYHHTH IJIaH UX MPOBEJEHHs, MPOIyMaTh (GOPMYIUPOBKU U COAEpIKaHUE yUEOHbIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CY’KJ€HHE, 03HAKOMHUTHCS C IEPEUHEM TEMATHYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNMTENBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTb TEMbI
paboThl, OIPENEIUTD MOPSJIOK €€ IPOBEACHUS, BpeMsI Ha 00CYXAEHHE KaKJ0ro y4eOHOro Bompoca.
[Tpumensst GpOHTAIBHBIN ONPOC JaTh BO3MOKHOCTD BBICTYITUTh BCEM CTYA€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHATUU.

B 3aximrountenbHOM 4YacTH paboThl ClleAyeT MOABECTH €€ MTOTH: JaTh OLEHKY paboThI
KaXKJ0ro CTyJIeHTa U y4eOHOU IpynIibl B LIeJIOM. PacKpbITh 110JI0KUTEIbHBIE CTOPOHBI U HEJJOCTATKU
npoBeieHHON J1abopaTopHOM paboThl. OTBETUTH Ha BONPOCHI CTYAEHTOB. BbimaTh 3amanus s
CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIIEIYIOIIEMY 3aHATHIO.

MeTtonuka npenonaBaHus AUCUUIUIMHBL «METOabl U CpeNCcTBAa U3MEPEHUI» U pealn3alus
KOMIIETEHTHOCTHOI'O TMOJXO0Ja B H3JIOKEHUH M BOCHPHUATHM MaTepuajga IpeaycMaTpUBaET
UCIOJIb30BaHUE CIENYIOIMX AKTUBHBIX M HHTEPAKTUBHBIX (DOpM MpPOBEAEHUS TIPYIIOBBIX,
UHAUBUIYAIbHbIX, AYAUTOPHBIX 3aHATUN B COYETAHMU C BHEAYJUTOPHOM paboTOl C Uenbio
(dbopMHpOBaHUs U pa3BUTH TPO(ECCHOHATBHBIX HABBIKOB 00YUaIOIIUXCS:

— 3aIUTa U UHIMBUAYAIbHOE O0CYKICHUE BBHIIOIHIEMbIX JIA0OPaTOPHBIX padoT;

— TeXHOJIOTUH aHAJIN3a CUTYalUH JUIsl aKTUBHOTI'O 00Y4Y€HHUs1, KOTOPBIE ITO3BOJISAIOT CTYI€HTaM
COEJIMHUTH TEOPUIO U NIPAKTUKY, IPEICTABUTh IPUMEPHI IPUHUMAEMBIX PELLICHUN U UX TIOCIEACTBUH,
JIEMOHCTPUPOBATh pa3IMYHbIE NO3ULINHU, (POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.

OOyueHue 1o JUCLUIUIMHE BEJETCs ¢ MPUMEHEHUEM TPaJULHMOHHBIX OTOKOBO-IPYMIIOBBIX
UH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHBIX TeXHONIOTul. Ilpu ocymecTBieHun 00pa3oBaTeIbLHOTO
npoliecca Mo AUCHUILNIMHE UCHOJb3YIOTCA CleAYIoUIe HHPOPMALMOHHO-TEIEKOMMYHHUKALMOHHBIE
TEXHOJIOTUH: MPE3CHTALUH ¢ IPUMEHEHHUEM MPOEKTOpa U mporpammsl PowerPoint.

6.2 MeToanuyeckue yKazaHus JJis1 00y4AKOIIHUXCS 10 OCBOCHHIO TUCIUNITHHBI

CamocTosaTenpHass pabora SBISETCS OJHUM H3 BUAOB Yy4eOHBIX 3aHsATUd. llens
CaMOCTOSITEIBHOW pa0OThl — MPAKTUYECKOE CaAMOCTOATEILHOE IMOJYyYEeHHUE CTYJICHTaMH HAaBBIKOB
paboThI B MporpaMMe MaTeMaTHIeCKOr0 MOJICIIUPOBAHUS, PACCMATPUBAEMBIX B MPOIIECCE U3YUCHUS
JUCIUTITHUHEL.

AyauTopHas caMOCTOsITENNbHAs paboTa Mo JUCIHUILTHHE BHIMOTHIECTCS Ha yUeOHBIX 3aHATHIX
O] HEMTOCPEACTBEHHBIM PYKOBOJCTBOM IPEMOIaBaTENS U MO €r0 3aJaHUIO.

BreayautopHas camocrosiTenbHass paboTa BBIIONHSAETCS CTYACHTOM 10  3aJIaHUI0
Mperno/1aBaTelis, HO 6€3 €ro HEeMmoOCPEICTBEHHOTO YYacCTHsI.

3adauu camocmoamenbHoOU pabomsl CmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOATEIBHON yueOHOM pabOThI;

- OCBOGHHE COJICPKAHUS TUCIUILIHHEI,

- yriyOJeHne coiepskanusi 1 OCO3HAHHE OCHOBHBIX MOHATUN AUCHIUTUIHHBI;

- HCTIOJIb30BaHNE MaTepuaa, COOPaHHOTO | MOJyYeHHOTO B X0JI€ CAMOCTOATEIHHBIX 3aHITHIA
Jutst 3¢ (HEeKTUBHON MOArOTOBKH K AU epeHInaribHOMY 3a4eTy.

Buow eneayoumopnoii camocmoamenvHnoit padomot:

- CAMOCTOATEIIFHOE U3yYeHHE OTACTIbHBIX TEM AUCIUILTUHBI;

- paboTa ¢ KOHCIIEKTOM JICKIIUH

- MOATOTOBKA K TaOOPAaTOPHBIM 3aHITHSIM;

- 0(OpMIICHHE OTYETOB IO BHIMIOJIHEHHBIM Ja00OpaTOPHBIM PadOTaM U MOATOTOBKA K MX 3aIUTE;

- MOATOTOBKA K U (depeHLInaTbHOMY 3aUeTy.

J1n1s1 BBITIOJTHEHUS JII0OO0TO BU/Ia CAMOCTOSITETIbHOI pab0Thl HEOOXO0AUMO MIPOMTH CIIEAYIOIINE
ATaIbL:
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- OIIpEACJICHUC LIS CaMOCTOSITEIIbHOM pa60TI>I;

- KOHKpCTU3alrsa IMO03HaBaTEIILHOM 3aJjauu,

- CaMOOII€HKa 'OTOBHOCTH K CaMOCTOSITEILHOMI pa60Te;

- BEIOOD a/IEKBATHOTO CIIOCO0a ICHCTBHSL, BEIYIIEr0 K PEIICHUIO 3a1a4H;

- IJNIaHUPOBAHHUC pa6OTLI (C&MOCTOHTCJ’IBHOﬁ WM C IOMOIIBIO npenoz[aBaTemI) Haja 3aJaHUCM,

- OCYIICCTBJICHHUE B IIPOLECCC BBINTOJIHCHUA CaMOCTOSTEILHOMI paGOTBI CaMOKOHTPOJIA

(TPOMEXXYTOYHOTO M KOHEYHOTO0) PE3yJIbTATOB pabOTHI U KOPPEKTUPOBKA BHIOIHEHHS PAOOTHI.

7 oH] OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTAaTOB 00y4eHus!

B npornecce 00y4eHHsT HCIIONB3YIOTCS CIEAYIONIME OIEHOYHBbIE (OPMBI CAMOCTOSITEIBHOMN

pa6OTBI CTYACHTOB, OLICHOYHBIC CPCACTBA TCKYLICTIO KOHTPOJIA YCIICBACMOCTH U MPOMCIKYTOYHBIX

aTTECTALlUN:

- 3aIuTa J1ab0paTopHBIX padoT;
- nudepeHITMPOBaHHBIN 3a4eT.

OHCHO‘IHI)IG Cpe€acTBa TEKYLIETO KOHTPOJIA YCIIEBAEMOCTHU BKIIFOYAaOT KOHTPOJIBHBIC 3aJaHUA

1o J'Ia60paT0pHBIM pa60TaM HHIUBUAYAJIBHO I KaXXI0T'O 06}7‘13}0[1161"005{.
B PE3YJIbTAaTC OCBOCHUA TUCHUIIIMHBI (MOI[y.]'ISI) (pOpMI/Ip}/'IOTCH CJICAYIOMMUC KOMIICTCHIINN

Ko
. HanmMeHoBaHuMe KOMNETEHIIUN BbINNYCKHUKA
KOMIIeTEeHIIUN

CrniocobeH paboTaTh C HOPMATUBHO-TEXHUUECKOM IOKYMEHTAILIUEH,

OIIK-5. CBSI3aHHOM C MpoheCCHOHATBHOM NEeATEIbHOCTHIO, C YYETOM CTaHIapPTOB,
HOPM M TIPaBUII

OIK-13 CniocobeH MpUMEHSITh METO/IbI KOHTPOJISI KaueCTBA U3/IeNIUN U 0OBEKTOB B
cdepe npodeccuoHaNBbHON 1eATeTbHOCTH

7.2 lIkajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00y4YeHHUsI

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMM Ha pa3IMYHbIX 3Tanax ux GOpMUPOBAHUS SIBIISIETCS

JTOCTHKEHNE 00YYaroIMMHUCS IJIAHUPYEMbBIX PE3yJIbTaTOB 00yUYeHUS MO AUCHUILTHHE (MOAYIIIO).

Kpurtepun oueHnBanus

IHoka3zaTennb 5 3 4 5
3HaTh: OO6yuaronuiics OO6yuaronuiics Ob6yyaromnuiics OOGyuarouiics
OcHoBHEIE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
METPOJIOTHYECKHE MIOJIHOE OTCYTCTBUE | HEIOJIHOE Y4aCTUYHOE MIOJIHOE
NpaBHJIa, HOPMBI U WM HEZIOCTATOYHOE | COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
TpeOoBaHus, COOTBETCTBHE CJIC/TYIOINX 3HAHUK: | CIEIYIOIINX 3HAHUI: | CIIAYIONINX 3HAHHMU!
(byHIaMeHTanbHbIC crnenyromux 3Hanui: | OcHOBHBIE OcHOBHEIE OcHoBHBIE
3aKOHBI IPUPO/IBI; OcHOBHbIE METPOJIOTHYECKUE METpPOJIOTUYECKUE METpPOJIOTUUECKUE
OCHOBHBIC METPOJIOTHYECKUE NpaBHJIa, HOPMBI 1 npaBmIa, HOPMBI U HpaBmIIa, HOPMBI U
¢uzngeckne u TIpaBHiIa, HOPMEI H TpeOoBaHMA, TpeOOBaHMUA, TpeOoBaHUS,
MaTeMaTH4YeCKHe TpeboBaHuUs, ($yHIaMEHTaIbHBIE (dyHIaMeHTaIbHbIE ($yHIaMeHTaIbHBIE
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METO/IBI (byHIaMeHTaIbHbIE 3aKOHBI IIPUPOJIBI; 3aKOHBI IIPUPOJIBL; 3aKOHBI IPUPOJIBL;
HaKOIUICHHS, 3aKOHBI [TPUPOJIBL; OCHOBHbBIE OCHOBHBIE OCHOBHBIE
nepenavu u OCHOBHBIE ¢dusnueckue u ¢dusnueckue u ¢usnueckue u
00paboTKH ¢dusnueckue u MaTeMaTH4ecKue MaTeMaTu4ecKue MaTeMaTu4ecKHe
nH(OpMaINH B MaTeMaTH4ecKue METO/IBI METOJIBI METOJIBI
obnactu METOJIBI HaKOIUICHHS, HaKOTUICHHS, HaKOIUICHHS,
METPOJIOTHH U HaKOIUICHHS, repeiaun u nepeavn u nepenauu u
M3MEPHUTEINBHON mepenadd u 00paboTkH 00paboTkH 00paboTkH
TEXHUKH 00paboTku nHpOpMANAN B nHpOpMALIU B nH(pOpMAUU B
nHpOpMALAN B obiacti obmactu obmactu
obmactu METPOJIOTHUH U METPOJIOTHH U METPOJIOTHH U
METPOJIOTUU U HU3MEPUTENBHON HU3MEPUTENBHON HU3MEPUTEIBHOMN
N3MEPUTETbHON TEXHUKH TEXHHUKH TEXHHUKH
TEXHHUKH Jomnyckarorcs Jonyckarorcs CBobonHO
3HAYUTEIIbHbIC HE3HAYHUTENbHbIE orepupyer
OLIHOKH, OIINOKH, NpUOOpPETEHHBIMU
TIPOSIBIISIETCS HETOYHOCTH, 3HaHHUSAMHU.
HE0CTaTOYHOCTh 3aTpyJHEHUs PU
3HaHMH, 110 PALY AHAJTMTUYECKUX
TIOKa3aTemnew, OTIeparysiX.
oOygarommuics
UCTIBITHIBAET
3HAYNTEIIbHBIC
3aTpyIHEHUS [IPU
OIIEPUPOBAHUH
3HAHHUSMU MIPU X
HepeHoce Ha HOBbIE
CHUTYaIHH.
YMmern: OOyuaromuiicst He OOyuaromuiics OO0yuaromuiics OO0yuaromuiics
Hcnonb3oBath YMEET WJU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
HOpPMAaTHBHBIC HEI0CTaTOYHOM HETIOJTHOE YaCTHYHOE TIOJTHOE
TIPaBOBbIC CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHC COOTBETCTBHE
JIOKyMEHTBI, Hcnons3oBath CIICTyFOIITNX CIICAYIOIINX CJIC/TYFOIITNX
00pabaThIBaTh HOPMAaTHBHBIC YMEHUIA: YMEHUMH: YMEHHH:
pe3yabTaThl MIpaBOBBIE Hcnonb3oBarh Hcnonp3oBats Hcnonb3oBath
N3MEpeHuit n JOKYyMEHTBI, HOPMAaTHBHBIE HOPMaTHBHBIC HOPMAaTHBHBIE
OILICHUBATh 00pabaTsIBaTh TIPaBOBBIC MIPaBOBBIE TPaBOBBIC
MOTPEITHOCTH Ppe3yJbTaThl JIOKYMEHTBI, JIOKYMEHTBI, JIOKYMEHTBI,
U3MEpEHNH, U3MEpEeHuH 1 o0OpabaTbIBaTh 00pabaThIBaTh 00pabaThIBaTh
BBIOMpATh CPENICTBA | OLICHUBATH Ppe3yJbTaThl Ppe3yJbTaThl pe3yJbTaThl
HU3MEpEeHuH s IIOTPEIIHOCTH HU3MEepeHui u HU3MEepeHuil u U3MepeHuil u
pemeHus U3MEpEeHHH, OLICHUBATh OLICHUBATh OLICHHMBATh
KOHKPETHOM 3a/1auMl | BBIOMpPATH CPEACTBA | MOTPENIHOCTH MIOTPEITHOCTH MIOTPEITHOCTH
B HU3MEpPEHUN AJis HU3MEpPEHUH, HU3MEpPEHUH, M3MEpeHui,

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

pemeHns
KOHKPETHOM 3a1auu
B
poecCHOHaTBFHON
JIeSTENLHOCTH,
MIPUMECHATDH
(bu3nIecKre 3aKOHbBI
U MaTeMaTH4YeCKue
METO/IBI IS
pereHus 3ana4d
TEOPETUYECKOT0 U
MIPUKIIAIHOTO
Xapakrepa.

BEIOMPATH CpE/ICTBA
HU3MEPEHUN s
pemeHus
KOHKpETHOM 3a1auu
B
npoheCCHOHATBLHON
JIESITEILHOCTH,
MIPUMECHSTh
(u3nUecKre 3aKOHBI
M MaTeMaTH4YecKue
METOMBI ISt
peueHus 3aaa4y
TEOPETUYECKOTO U
TIPHUKIIATHOTO
xXapakrepa.
Homnyckarores
3HAYNTENIbHEIE
OIINOKH,

BEIOMPATH CPE/ICTBA
HU3MEpPEHUN A
pemeHus
KOHKPETHOM 3a/1auu
B
poheCCHOHATLHON
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,
MPUMCHSATH
(hu3nYecKre 3aKOHBI
Y MaTeMaTHYCCKHE
METOBI JUISI
penieHus 3amaq
TEOPETHYECCKOTO U
MPUKIIAHOTO
xapakTepa.
CB000OIHO
ornepupyer
PHOOPETEHHBIMU
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MIPOSIBIIACTCS OLINOKH, YMEHHSAMH,
HCAOCTATOYHOCTh HCTOYHOCTH, MMPUMCHACT UX B
YMEHHUH, 110 psy 3aTPyAHEHUs IIpU CUTYyalHUAX
nokasaTeliei, AHAJIMTUYECKUX MMOBBILLIEHHOM
o0yyaromuics orepanusx, CJIO’KHOCTH.
UCTIBITHIBAET nepeHoce yMeHHH Ha
3HAYNTEIbHBIC HOBEIE,
3aTpyAHCHUS IIPH HECTaHIapTHBIC
OTIEPUPOBAHUU CHUTYAIHH.
YMEHHSAMH TIPU HX
NIepeHOCce Ha HOBBIC
CHTYallUH.
Baaners: OObyuatomtmiics He OO6yuarommiics B OO0yuaromuiics OO0yuaromuiics B
HaBpikamu BJIaJIeeT WU B HEJOCTATOYHOM YaCTHUYHO BJIAJICeT - | IOJHOM 00BbeMe
00paboTKH HEJOCTaTOYHOH CTEIIeHH BIajeeT: - HaBBIKAMHU BJIAJICET: -
OKCIICPUMECHTAJIBHBIX | CTCIICHU BJIAJCCT - MeTO}IaMI/I 06pa6OTKI/I HaBbIKaMH
JAHHBIX U OLIEHKU HaBBIKAMHU 00paboTku IKCIIEPUMEHTAIIBHBIX | 00pabOTKU
TOYHOCTH 00paboTKH 9KCIIEPUMEHTANIBHBIX | JaHHBIX M OLEHKH 9KCIEPUMEHTAIIBHBIX
U3MEpEeHHH, SKCIIEPUMEHTANIBHBIX | JTAHHBIX U OLEHKU TOYHOCTH JTAaHHBIX U OIIEHKH
OpraHu3anuy 1 JAHHBIX ¥ OLICHKH TOYHOCTH N3MEpEeHNnH, TOYHOCTH
TUTAaHUPOBAHHUS TOYHOCTH WU3MEpeHHH, OpraHu3aluH | H3MEpEHHH,
KOHTPOJISL, BEIOOpa W3MEpeHHH, OpraHU3aliy H TUTAaHUPOBAHUS OpraHU3aLUH H
TEXHUYIECKOTO, OpraHu3aluy | TUTAaHUPOBAHHUS KOHTPOJISI, BEIOOpa IUIAaHUPOBAHUS
MaTeMaTHYeCKOTro M | IUIAHWPOBAHHS KOHTPOJIA, BEIOOpa TEXHUYECKOTO, KOHTPOJISI, BEIOOpa
METPOJIOTUIECKOTO KOHTPOJIS, BEIOOpa TEXHUYECKOTO, MaTeMaTH4YeCKOr0 U | TeXHHYECKOTO,
obecrieueHust TEXHUYECKOTO, MaTeMaTHYeCKOro U | METPOJIOTUYECKOTO MaTeMaTH4ecKoro u
KOHKPETHBIX 3371a4. | MaTeMaTHYEeCKOrOo M | METPOJIOTHYECKOTO obecrieyeHus METPOJIOTHYECKOTO
METpPOJIOTUYECKOTO obecreueHns KOHKPETHBIX 337a4. | obecreueHus
obecrieueHus KOHKPETHBIX 337a4. | HaBbIKM OCBOEHHI, KOHKPETHBIX 33/1a4.
KOHKPETHBIX 3a/a4. OOyuaromuiics HO JIOMYCKAIOTCS CBoOoaHo
UCTIBITHIBAET HE3HAYHUTENIbHBIE MPUMEHSET
3HAYNTEIbHBIC omnoKy, MOJTy4eHHBIC
3aTpyIHEHUS TIPU HETOYHOCTH, HaBBIKH B CUTYaIHIX
MIPUMEHEHHUN 3aTpyJHEHUS PU TOBBIIIEHHOM
HaBBbIKOB B HOBBIX AQHATNTHYECKHX CIIOXKHOCTH.
CHTYalHsIX. ornepanusix,

[IEpEHOCe YMEHUI Ha
HOBBIE,
HECTAaHAAPTHBIC
CHUTYallHH.

IIIkana oneHUBaHUsA POMEKYTOYHOM aTTecTalMu: JH(pPepeHIHPOBAHHBIN 3a4eT

[Ixana oneHMBaHUA

Omnucanue

OTIu4HO

BrinonHeHs! Bce BUIbI yueOHOM pabOThI, IPEyCMOTPEHHbIE YUEOHBIM
wiaHoM. CTyZIeHT JAEeMOHCTPUPYET COOTBETCTBHE 3HAHWH, yMEHUH,
HaBBIKOB IPUBEACHHBIM B TaOMuIaxX IOKa3aTelsaM,
nproOpEeTeHHBIMU 3HAHUSIMU, YMEHUSAMH, HABBIKAMH, IPUMEHSET UX B
CUTYyalUsIX TOBBIIIEHHON CII0)KHOCTH, HE HCHBITHIBACT 3aTPyAHEHUN
IOpU aHAJUTUYECKUX ONepalysX, MEepeHoce 3HAHUM W yMEHMH Ha
HOBBIE, HECTAHJAPTHBIE CUTYalUH.

orepupyer

Xopouio

BeinonHeHs! Bce BUJIbI yueOHOM paboThl, IPeyCMOTPEHHbIE YUEeOHBIM
wi1aHoM. CTy/IeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB [TPUBEICHHBIM B TAOIUIIAX [TOKA3aTEISIM, ONIEpUPYET
nproOpeTeHHBIMU 3HAHUSIMH, YMEHUSMHU, HABBIKAMH, IPUMEHSIET UX B
CUTyallMsX TOBBILIEHHON CIO0XHOCTH.
JIOTIYIICHb] HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPYIHEHUS [IPH

[Ipu »TOM MOTYT OBITH
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AHAIIMTUYCCKUX OIcpanusiax, nepeHoce 3HAHUM U YMGHI/Iﬁ Ha HOBBIC,
HCCTAHIAPTHLIC CUTYyAllUH.

yZ[OBJ'IeTBopI/ITCJ'IBHO

BrinonHens! Bce BUbI yueOHOM pabOThI, IPEyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyZIeHT 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 CUTYALIUH.

HeynosnerBopurenbHo

He Bemonnen oauH win  Oonee BHUIAOB yueOHON  paboThI,
IPEIyCMOTPEHHBIX y4eOHbIM IU1aHOM. CTyOeHT JEeMOHCTPUPYET
IIOJIHOE OTCYTCTBHE WM HEJOCTaTOYHOE COOTBETCTBHE 3HAHHI,
YMCHUH, HaBBIKOB IPHBEJCHHBIM B TaOJMIax IIOKa3aTelsIM,
JIONYCKAIOTCS 3HAYMTENIbHBIC OMIMOKM, MPOSIBISICTCS OTCYTCTBHE
3HAHWi{, YMEHHI, HABBIKOB I10 PsAy MOKa3aTelei, CTyJeHT He MOXKET
OIEpUPOBATh 3HAHUSMHU M YMEHHSMHU IPU HX MEPEHOCE Ha HOBBIC
CHUTYaIUH.

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 TpeOOBAHUSAMH OTUET 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 ormpoca
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 TallMEpOB MOKHO PEaJIn30BaTh HA HUCCIEAYEMOM pelle

3. Kakoii aneMeHT 1Mo3BoJIseT cAenaTh 3a1epKKy BpEMEHU BKIFOUEHUS?
4. OnumuTe XapaKTePUCTHKH paboThI HEJETBbHOTO TaiiMepa?

5. Uto obecneunBaet napamerp D nmpu 3ananuu Ha taiimepe u cuetunke?
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Tunossie BONPOCH 1151 1aOOpaTOpHOU pabOThI 2

1. Yto o3HayaeT TepMUH «paboune OUTH

2. Kakue pexxuMbl MOKET peaan30BaTh TaliMep

3. Kakoe MakcuMallbHOE YHCIIO0 TIOCIIEIOBATENEHO 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 BpPEMEHHM MOKHO 33J1aTh Ha Taiimepe

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

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

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 obecnieunBaet napameTp R npu 3aganuu Ha TaiiMepe u cueTdnke?
3. BO3MOXHO J1n pelieHue 3a1a4u yrnpasieHus: 0e3 C4eTYMKOB?

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 3a7aTh CYETUUKY ?

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

3. B uem oTiMuMe KaleHIapHOTO U HEAEIBHOIO TaliMepOB?

4. Kak peanu3oBath (yHKIHIO OTOOpakeHUsS COOOIEHUS Ha TTaHeH?

5. Bo3MOXHO 1 perieHue 3a/1auu yrpaBiieHus 0e3 TaiiMepoB?

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 3aJJaHUH BBIXOJHOTO CHTHaJa?

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 211eMeHT MM03BOJISIET PEaTi30BaTh BbIIa4y MOBTOPSIOIICTOCS HMITYJIbCA 3aIaHHON
JUTUTEIbHOCTH?

7.3.2 IIpoMe:xyTOYHASI ATTECTAIUSA

Bonpocs! pis 1 pepeHHPOBAHHOIO 3a4eTa:

OIIK-5. CniocoGeH pa6oTaTh ¢ HOPMATHUBHO-TEXHUYECKOI IOKYyMeHTalM e, CBI3aHHOM ¢
npodgeccHOHATbHOM 1eSITeJIbHOCThIO, C YUETOM CTAHIAPTOB, HOPM M NPaBUJI

1
2

W3meputensubie npeodpazosarenu (MUI1), Haznauenue,
XapaKkTepUCTHKHU COCTABIISAIONINX MPOIecca U3MEPEeHUN (00bEKT U3MEPEHUS, TIPUHITHIT

HU3MEpPCHHUA, MCTO U3MCPCHUS, YCIIOBUA U3MCPCHUA

3
M3MEpEeHHNs)

21

XapaKkTepUCTHKHU COCTABIISAIONINX MIPOIlecca M3MEPEHNH (CPEACTBO H3MEPEHMS, YCIIOBHS

Krnaccudukanus cpencTs U3MEpEeHHU AIEKTPUIECKUX BETUIHH
Kiaccudukarus MeTo10B H3MEpPEHHUI

TpeboBanus, mpeabABISIEMbIE K U3MEPUTEIBHBIM MPHUOOpaM.
Knaccudukanus MeTo0B n3MepeHuit

CpencrBa usmepennii. Knaccugukanus cpeacTB u3sMepeHui
Mertposoruueckue XapakTepUCTUKH CPEACTB UBMEPEHUH.
Knaccuduxanus nmorpenrHocteii.

[IpenenvHble H3MEpUTENBHBIE HHCTPYMEHTHI (KaJIMOPHI, Ia0IOHBI. )
[Tpubopsr pacxona. [Ipubopsl H3MEepEeHUS TaBICHHUS

Buner kanubpoB, METOTUKH KOHTPOJIS.

Yro Takoe mkana ¢punueckol BenuunHbl? Kakue Buabl mikain Bbl 3HaeTe?
HasoBute ocHoBHbIe eaunuipl CU 1 ux pa3MepHOCTb.

Uro Ha3bpIBaeTCS CTaHIAPTU3AIUEH?

B uem 3akirodaeTcs CyImHOCTh CUCTEMBI CTaHapTU3AIUHN?

[lepeuncnure oCHOBHBIE (DYHKIMHU CTAaHAAPTU3AIMU.

Yro cocTaBisieT OCHOBBI CUCTEMBI CTaHAapTH3auuu B Poccun?
Ilepeuncnute OCHOBHBIE IETTN CTAaHAAPTHIAIHH.

[lepeuncnuTe OCHOBHBIE OpraHU3alMH, 3aHUMAOIHeCS HHPOPMAIIMOHHBIM 00eCcTIeYeHUEM

pabort no cranpaptuzanuu B Poccun u 3a pybexom.

22 Kaxkosa cdepa nearensHOCTH U OCHOBHBIE T1e MeXIyHapOIHON OpraHu3aIiiy 110
CTaHAapTHU3AIIH?

23 Kaxkue 3amaun craBstcs nepen komutetamu MCO?

24 IlepednciuTe OCHOBHBIE MEXIYHAPOTHBIC OPTaHU3AINH, YIaCTBYIOIINE B MEXTYHAPOIHOM

CTaHI[apTI/BaHI/II/I? KakoBBI X OCHOBHEIE 3aa4ur U NCPCICKTUBHBIC HAIIPABJICHUA I[CSITCJII)HOCTI/I?

OIIK-13 Cnoco0eH npuMeHSITh METOAbI KOHTPOJISI KauecTBA U3/1eJiuil U 00beKTOB B cdepe

25
26
27
28
29
30
31
32
33
34
JTaTYNKOB?
35
36

npogecCHOHATBHOM IeSITeJIbHOCTH

CriocoObl U3MEpEHHs AIIEKTPUIECKUX BETUIUH

MeTozs! ¥ cpencTBa U3MEPEHUS 1 KOHTPOJIS TEMIIEPATYPBI U BIAKHOCTH.

Uro npexncrapnseT coboil Gpusndeckas BeTnInHa?

UYro Ha3bpIBaeTCA 3HAUCHHEM (U3NUECKON BETUUNHBI?

CurHansl U3MepUTENIbHON HH(OpMaLUH.

TTonsarus: JaTYHK, ‘IYBCTBHTGHLHBIfl OJICMCHT.

Kakue 3amaun BEIIOIHAET HaTUYUK?

OCHOBHBIE XapaKTepUCTUKH (MTapaMeTphl) AATYNKOB PU3HYECKUX BETHUHH.

Kakue norpeniHocTu BOSHUKAIOT IPU U3MEPEHHH (HU3UUECKON BEIINUHNHBI JaTINKOM?
B 4eM cyTh MOHATHIA: MOPOT pearupoBaHms, TUCTEPE3HC, pa3peniammias CiocoOOHOCTh

Knaccudukanus naTaukos.
I'erepaTopHbIE U TApaMETPUICCKIE TATINKN
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38
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JuHaMuyeckuil 1 cTaTUYecKuil pexkuM padoThl TaTYNKOB
OOBsicHUTE BIMSIHUE BHELIHUX yCJIOBUI, N3MEPUTEIbHON anmapaTypsl Ha MOTPEIHOCTH

U3MEPECHHUA JAaTYUKOM

39
40
41
42
43
44
45
46
47
48
49
HOTOKA
50

Uro ompenensieT MorpentHoCTb PE3UCTUBHBIX TATIHKOB?

Kak paboTaroT HAYKTHBHBIEC JaTYNKU IIEpEMEIICHU?

[TpuHun paboThl eMKOCTHBIX TaTYUKOB MEPEMEILICHHS

OcoOeHHOCTH PabOTHl ONITHYECKHUX MTOTYITPOBOIHUKOBBIX TaTYNKOB MIEPEMEIICHNUS
Kak ¢pyHKIMOHUpYET AaTYMK YIIIOBBIX IIEpeMEIIeHU I ?

Uewm ompenensercs ObICTPOACHCTBUE NATYUKOB MIEPEMEIICHNUS?
[Tpe30rekTpuaeckuii 3 et

Ocob6eHHoCTH (QYHKIIMOHUPOBAHHS U KOHCTPYKIIUH MTbE303JEKTPHUECKIX TATINKOB
Oco6eHHOCTH PadOTHI DMEKTPOMEXaHUUECKUX TaTYMKOB pacxoza

KoHcTpykiuu TepMoniap 1 00J1acTH MPpUMEHEHHH?

OOBsICHUTE 3aBUCUMOCTD COITPOTHBIICHHUSI TIOYIIPOBOJIHUKOB OT ITApaMETPOB CBETOBOTO

Kak paboratoT u ycTpoeHs! poTope3ucTopsl?



