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

Ienbto ocBoeHMs Y4eOHOW TUCHMILIMHBI «METOJBl M CPEICTBA M3MEPCHUN» SBIISCTCS
dbopMHUpOBaHME 3HAHUN O COBPEMEHHBIX METOJaX M CPEACTBAX M3MEPEHUUN DIIEKTPUUECKHX,
MArHUTHBIX U HEIJIEKTPHUUECKHUX BEIUYUH.

3az[aqa AUCHUIUIMHBI - Pa3sBUTHUC Y CTYACHTOB HABLIKOB pa60TI>I C U3SMCPUTCIIbHBIMU
npubopaMu U OCBOCHHE MOAXOJOB K BBIOOPY METOJOB M CPEJCTB M3MEPEHHI Al MOCTABIEHHBIX
HN3MCPUTCIIBHBIX 3a1a4.

OOyuenne 1o naucHUIUIMHE «MeToAbl M CpeAcTBa
dbopMupoBaHHE Y O0YJAIOIINXCS CICTYIONTUX KOMIICTCHITHH:

H3MepeHHI>i» HaIllpaBJICHO Ha

Kox n nHaumenoBanue
KOMIIEeTeHIINIi

NHankaTopbl 10CTHKEHUS
KOMIIeTEHIINH

HauMmenoBanue nmoxasareJs
OLICHNBAHUSA

OIIK-1. Cnocoben
HCIIOJIB30BATh ITOJIOKEHUS,
3aKOHBI U METOJIBI
€CTECTBEHHBIX HAayK U
MaTEMaTHKU JUJISl PELICHUS
3a/1a4 NHKEHEPHOU
JESTEIIBHOCTH;

NOIIK-1.1 [Tonumaer
(dbyHIaMeHTaIbHBIE 3aKOHBI
MIPUPO/IbI; OCHOBHbBIE
buznueckue u
MaTeMaTH4YeCKHE METO/IbI
HAKOIUICHUS, TIEpeIavud U
00paboTku uHbOpMaIUU
NOIIK-1.2 [Tpumensier
(u3nueckue 3aKOHbI U
MaTeMaTHYEeCKHE METO/IbI JIIs
pelieHus 3a1a4y
TEOPETUIECKOTO U
MIPUKIIATHOTO XapaKTepa
HOIIK-1.3 Ucnonb3yeT
3HAHUS €CTECTBEHHBIX HAYK U
MaTEeMaTHKH TIPU PEIICHUN
MPAKTUYECKHX 33724

3HaTh:

OCHOBHBIE METPOJIOTUYECKUE
paBuiia, HOPMbI U
TpeOoBaHus,
¢byH1aMeHTaJIbHbIE 3aKOHBI
MPUPOIbI; OCHOBHBIE
buzndeckue u
MaTEMaTHYECKUE METOIbI
HAKOIUICHHUS, Iepeauu U
00paboTKK UHPOPMALIUH B
00JacTH METPOJIOTUH U
M3MEPUTEIbHON TEXHUKH
Ymersn: Mcnonb30BaTh
HOPMATHBHBIE IPABOBHIC
JIOKyMEHTBI, 00padaThIBaTh
pe3yJIbTaThl U3MEPEHUN U
OILICHUBATh MOTPEIIHOCTH
U3MEpEHUI, BEIOUpaATh
CpeIICTBA U3MEPEHU TSt
peLICHUs] KOHKPETHOM 3a7a4u
B IIpo(hecCHOHANBHOM
JeSATETbHOCTH, IPUMEHSITh
buznyeckue 3aKOHbI U
MaTeMaTHYECKUE METOJIbI JIsI
pelieHus 3aaau
TEOPETUYECKOIO U
MPUKIIATHOTO XapaKTepa
Baaners:

HaBBIKAMH 00pabOTKH
AKCTIEPUMEHTAIbHBIX JTAHHBIX
U OLIEHKH TOYHOCTH
U3MEPEHU, OpraHn3aluu U
TUTAHUPOBAHMS KOHTPOJIA,
BbIOOpA TEXHUYECKOTO,
MaTEeMaTHYeCKOTro U
METPOJIOTMYECKOT0
o0ecreyeHnss KOHKPETHBIX
3a/1a4.




2 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JlucuuiuinHa OTHOCUTCA K oOs3arenbHOM wactu Onoka bl «lucuumiuHbl (Momysn)».

JucuuriauHa HemOCPEICTBEHHO CBSI3aHa CO CIEAYIONTUMU AUCIUIUTMHAMU U TipakTtukamu OOIT:

Jluneiinas anre6pa

Panuomarepuansl v paluOKOMIIOHEHTBI

PaguorexHuueckue cucTeMsl

PanuorexHuueckue Lenu U CUrHaJIbI

TexHuuyeckue cpeacTBa aBTOMaTH3aLUuU

TexHuuyeckoe 00CITyKUBaHUE U PEMOHT 000PY10BaHUS

DNEKTPOTEXHUKA

3 CTpyKTypa M cojep:KaHHe U CHUILTHHBI
OO61mas TpyA0€MKOCTh JUCHHUIUIMHBI COCTaBIsAeT 3 3aueTHble enuHullbl (108 yacos).

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne ni/mm . KosmuectBo | CemecTphl
Buj yue6Hoii padoThl
4acoB 3
1 AyIMTOpHBbIE 3aHATHS o4 %4
B ToMm uncie:
1.1 Jlekuun 36 36
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATHUS
1.3 | JlabopaTopHble 3aHATH 18 18
2 CamocrosiTeJibHAasi pa6oTa 54 54
B ToM yucne:
2.1 | PaboTa ¢ KOHCIICKTOM JICKITHi 18 18
2.2 | llogrotoBka oT4€TOB MO J1a0OPATOPHBIM paboTam 18 18
2.3 IToaroroBka K aud.3adyeTy 18 18
3 IIpome:xxyTOouHAasi aTTeCTAIMS Jud.3ager
3auet/mud.3auer/IKk3aMeH
Hroro 108 108




3.2 TemaTnuyeckuii NJIaH U3yYeHUS TUCHUIIMHBI

n/n

Pa3zgenanl/TeMbl
JTUCIHHUIIHHBI

TpynoemMKocTh, 4ac

Bcero

AyauTopHasi padora

Jlexknuu

CemuHapckue/
MPAaKTUYCCKHE
3aHSTHS
JlaGopaTopHbie
3aHATHS

[IpakTnueckas

[MOATOTOBKA

CaMocrofTeILHAA
padora

Pa3pnen 1. OcHOBBI METPOJIOTHH M
H3MepeHH i

SN

[EEN
(op]

11

Tema 1. Beenenue. OCHOBBI
METPOJIOTUM M U3MEPEHUHN

N

1.2

Tema 2. Knaccuduxarust 1 MeToabl
W3MEPEHHI, CPEJICTBA U3MEPEHUI

1.3

Tema 3. Metponorudeckue
XapaKTEPUCTUKU CPEICTB M3MEPEHUH.

14

Tema 4. Knaccugukarus
MOIPEIIHOCTEM.

1.5

Tema 5. Moaenu u3mMepuTeabpHOro
nporecca. [TorpemnocTu (2 yaca)

1.6

Tema 6. O6paboTKa pe3yJbTaToOB
n3Mepenuil. CyMMupoBaHue
norpemHoctei. opmsl 3anucu
pe3yabTaTOB U3MEPEHHUM.

1.7

JlabopaTtopnast pabota Nel S3bik
nporpammuposanus LD.
[IporpamMmmMHoe obecrieueHue,
untepderic, Gpynkuuonan. [Iposepka
paboThI CXEMBI C MOCIIEI0BATEIbHBIM,
[apajuleIbHBIM U CMEIIAHHBIM
MOJIKJIFOUEHHUEM.

1.8

JlaGopatopHas pabota Ne2 [IpoBepka
paboOTHI TAHMEPOB, CYSTIYUKOB H
KOMITapaTopa.

Paznean 2. Metoawbl u cpeacraa
U3MepPeHHs HeIEKTPUYECKUX
BeJIMYMH

40

16

20

2.1

Tema 1. OO1mHKE MONOKEHUI
U3MEpEeHHS GU3HYECKUX BEIIMYNH

2.2

Tema 2. CxeMbI BKIIOUEHUS
M3MEPHUTEIIbHBIX MpeoOpa3oBaTee

2.3

Tema 3. JIuHaMHU4YECKHE CBOMCTBA
M3MEPUTEIILHBIX PEe0Opa3oBaTeIIei.
Krnaccudukanus n3MepuTeIbHBIX
npeoOpa3oBaresnei

2.4

Tema 4. ®oTo3NMEKTPUYECKHE
npeoOpa3oBarTesn




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. Kinaccudukarus npuOopoB 1Mo NpUHIUIY JeHCTBUS.
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
npeoOpaszoBaresnn. 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
npeoOpa3oBarenei. TennoBsle npeoOpa3oBaTey: Marepuan npeoOpa3oBarenei;
Tepmoanemomertper;  I[lorpemnoctTn  Tepmoanemomerpa;  ['azoanamumsaropsl;  TepmomeTpsl
COIPOTHBIIEHU; MI3MepuTenH MIOTHOCTH ra3a (BakyyMMeTpel). PeoctaTHble mpeobpa3zoBaTeiny Win
JIATYWKU AKTUBHOTO COMNpOTHBIEHUsA: PeocratHslii ypoBHemep; [IpyKMHHBIA akceaepomeTp.
Tenzopesucropusie npeoOpazoBarenu: IlpoBonounsie TeH3ompeoOpasoBarenu; Donbroseie
npeoOpas3oBarenu; IlneHodyHble  TeH30pe3ucTOpbl;  [loMynpoOBOAHUKOBBIE  TEH30PE3UCTOPHI;
[Torpemnoctn mpuOOPOB C TeH3ompeoOpazoBarensimu, M3mepenune nedopmarum; 3mepenue
JIaBJICHUM; N3mepenne KpPYTAILETO MOMEHTA. NunykTuBHBIC npeoOpa3oBaTey.
Juddepenumansupie npeodpazoBareny; Tpanchopmaropusie mnpeobpaszoBatenu; Ilorpemmnoctu



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 OO6pa3oBareabHas 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, /I. C. Heznaxun, E. A. CtenanoBa. — Mocksa : M3narenbcTBo
FOpaiit, 2024. — 103 c¢. — (Ilpodeccuonansroe obpaszoBanue). — ISBN 978-5-534-10717-3. —
Tekct : onextpoHHbli // OOpazoBarenbHas minatgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/542373.

3. PaukoB, M. 10. ®usnyeckue ocHOBBI M3MepeHM : ydueOHHMK it 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 IOpaiit [caiir]. — URL: https://urait.ru/bcode/584967.

4.4JnekTpoHHBIE 00pPa30BaTeIbHbIE PECYPChI

1. DOP Meronpb! 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 Ki1acc ¢ IpeayCTaHOBIEHHBIM IPOTPAMMHBIM 00ECTIEYCHHUEM,
yKa3aHHbIM B 1I. 4.5, MybTHUMeInHOE 000pyI0BaHKE (IIPOEKTOP, NEPCOHATBHBIN KOMITBIOTED
IpenoaaBaTes).

2. Aynuropus [Uid JeKIMOHHBIX, TPAKTHUECKUX 3aHATUI. O0opyn0BaHuE U anmaparypa:
ayJIMTOpHAs JOCKA, BO3MOKHOCTb HCIIOJIb30BAHMS MYJIbTUMEIUITHOTO KOMILIEKCA.

3. Cnenuanu3upoBaHHas ayaUTOPHs sl TabopaTopHbIX paboT. O6opymoBaHue u
amnmaparypa: ayJJUTOpHas 10CKa, KOMIUIeKC yueOHbli aboparopublii KYJI-1, THIIOBOM KOMIIEKT
yueOHOoro obopynoBanus "Inexkrpuueckue annapatsl'; DA-HP. Paboyee mecto npenoaBarens:
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 3aHATHIA, TEKYIIET0 ¥ MPOMEXYTOYHOTO KOHTPOJIS), PACKPHITh
MCCTO U pOJib JUCHUIINIMHBI B CUCTEMC HAYK, €€ NPAKTHUYCCKOC 3HAYCHUC, JOBCCTU JO CTYACHTOB
TpeOoBaHUsT K (opMEe OTYETHOCTH WM TPUMCHEHHUS BHUIOB KOHTPOJSA. Bwlmarorcs 3amaHust uis
MOJTOTOBKHU K JJA00OPATOPHBIM 3aHSATHSIM.

[Ipu moarotroBke K J1aOOPaTOPHBIM padOTaM IO TIEPEUHIO OOBSIBICHHBIX TEM MPETOAaBaATEITIO
HE00XOIMMO YTOYHHTD IIaH UX MPOBEJEHHS, MPOIyMaTh (GOPMYyIUPOBKU U COACPKaHUE yUEOHBIX
BOIIPOCOB, BEIHOCHUMBIX Ha 00CYKJICHHE, 03HAKOMHUTHCS C IIEPEUYHEM TEMATHYECKIX BOIIPOCOB.



12

B xonme paboTbl BO BCTYNHUTEIBHOM CIIOBE PACKPBITh MPAKTHUYECKYIO 3HAYUMOCTH TEMBI
paboThl, OMpeAeIUTh MOPSAIOK €€ MPOBEACHHUS, BpeMs Ha 00CyKIeHHE KaKI0ro y4eOHOro BOmpoca.
[Tpumensist GpOHTATBHBIN ONPOC JaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYACHTaM, PUCYTCTBYIOIINM
Ha 3aHIATHH.

B 3axmrountenpHoil yacTu paOOTHl CleNyeT MOABECTH €€ WMTOTM: J1aTh OIEHKY paboThbl
KaX/I0T0 CTYJICHTa ¥ Y4eOHOM rpynibl B L1eJI0M. PacKpbITh MOJI0KUTENIbHBIE CTOPOHBI M HEOCTATKU
MPOBEICHHON J1abopaTopHOl paboThl. OTBETHTH HA BOMPOCH CTYIACHTOB. BwimaTe 3amanHus s
CaMOCTOSTENIbHOW PabOTHI IO MOJATOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Meroauka npenogaBaHus JUCHUIUIMHBI «METOAbl U CPEeACTBA U3MEPEHUN» U pean3anus
KOMIIETEHTHOCTHOI'O IIOJXOJa B H3JIO)KEHHH M BOCHPHUATHM MaTepuana IpeaycMaTpuBaeT
UCIIOJIb30BAHUE CIIEIYIOMIMX AaKTUBHBIX W HHTEPAKTHUBHBIX (OPM MPOBEIEHUS TIPYMHIOBBIX,
UH/MBUAYAIbHBIX, AyAUTOPHBIX 3aHATHH B COYETaHUM C BHEAYAUTOPHOH pabOTOM C ILEbIo
dbopMHUpPOBaHUS B PA3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB 00YYaIOITUXCS:

— 3aIlUTa U UHIMBUAYAIbHOE 00CYKACHUE BBIIOIHIEMbIX J1a00OPaTOPHBIX padoT;

— TEXHOJIOTUY aHaJIN3a CUTYalUi /Ui aKTUBHOTO 00yUY€eHUs!, KOTOPBIE O3BOJIIOT CTYI€HTaM
COEJIMHUTH TEOPUIO U NIPAKTUKY, IPEICTAaBUTh IPUMEPBI IPUHUMAEMBIX PEILIEHUH U UX TIOCIEACTBUH,
JI€MOHCTPUPOBATD pa3IMYHbIC MO3UINH, (POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOSATHOCTHBIX yCIIOBUSIX.

OOyuenue 1Mo JUCHUUIUIMHE BEJIETCS ¢ MPUMEHEHUEM TPAJUIIMOHHBIX TTOTOKOBO-TPYMIIOBBIX
nH(GOPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoJoruil. [Ipu ocymiecTBiennn o6pa3oBaTEIbHOTO
nporiecca Mo AUCHUILIUHE UCHOIB3YIOTCS CIEAYIoUIe NHPOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3EHTAIlUH C IPUMEHEHHEM MTPOeKTOopa U mporpamMmmel PowerPoint.

6.2 MeToanueckue yKa3aHus JJIs1 00y4AKOIIUXCSI 10 OCBOCHH I THCIUTIIHHBI

CamocrosiTenbHass paboTa SIBIASETCS OAHUM U3 BHUAOB YyueOHBIX 3aHsaTud. Llems
CaMOCTOSITENILHON paboThl — MPAKTUYECKOE CaMOCTOSTENLHOE MONyYeHHE CTYJCHTAaMU HAaBBIKOB
paboTHI B MPOTpaMMeE MaTEMaTHIECKOTO MOJICIIUPOBAHUS, PACCMATPUBAEMBIX B ITPOIIECCE U3YICHHS
JUACLUIUIUHBI.

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

BreaynutopHas camocrtosiTenbHas paboTa  BBIMOJTHSAETCS CTYJACHTOM TI0  3aJaHHIO
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 eneayoumopnoii camocmoamenbHoil 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 CIIOCO0a ISHCTBHSL, BEIYIIET0 K PEIICHUIO 3aJa4H;

- IUTAHUPOBAHKE PaOOTHI (CAMOCTOATEIBHON MIIM C TOMOIIBIO TIPETIOAAaBaTeNsl) HaJl 3a/IlaHIEM;

- OCYHICCTBJICHHUEC B IIPOLCCCC BBIMTOJIHCHUA CaMOCTOSATEIbHOMU pa6OTBI CaMOKOHTPOJIA

(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

pa6OTBI CTYACHTOB, OLICHOYHBIC CPCACTBA TCKYLICIO KOHTPOJIA YCIICBACMOCTH U MPOMCIKYTOYHBIX

aTTECTALUN:

- 3aLUTa J1a00pPaTOPHBIX padoT;
- mudepeHIpPOBaHHBIN 3a4eT.

OHCHO‘IHI)IG Cpe€acTBa TEKYLIETO KOHTPOJIA YCIIEBAEMOCTHU BKIIFOYAOT KOHTPOJIBHBIC 3aJaHUsA

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
A HaumeHoBaHHe KOMIETEHIHN BbIMYCKHUKA
KOMIIETeHINH
OITK-1 Crioco0€eH UCIT0Ib30BaTh MOJI0KEHHUA, 3aKOHBI 1 METOIbI €CTECTBEHHBIX
' HaYK 1 MAaTEMAaTUuKU dJId pelﬂeHI/ISI 3a1a4 I/IH)I(eHepHOfI NCATCIIBHOCTU

7.211Ikaa ¥ KPUTEPUH OLIECHUBAHUS Pe3yJIbTATOB 00y4eHusI

[Tokazaresnem orleHMBaHMsI KOMIIETEHIIMM Ha pa3IMYHbIX 3Tanax ux GOpMUPOBAHUS SIBIISIETCS

JTOCTHXKEHHE 00yJaroIMMHCS IIJIAaHUPYEMbIX Pe3yJIbTaTOB 00yUYeHUs MO0 AUCHUILTHHE (MOAYIIIO).

Kpurtepun oueHnBanus

IHoka3zaTennb 5 3 4 5
3HaTh: OOyuatomuiics OOyuatoniuiics Ob6yuaronuiics OO0yuatromuiics
OcHoBHEIE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
METPOJIOTHYECKUE MOJTHOE OTCYTCTBHE | HEMOJHOE YaCTHYHOE TIOJTHOE
NpaBHJIa, HOPMBI U WM HEJJOCTAaTOYHOE | COOTBETCTBHUE COOTBETCTBHC COOTBETCTBHE
TpeboBaHws, COOTBETCTBHUE CIIEIYIOIIMX 3HAHUH: | CIIEAYIOIINX 3HAaHHUM: | CIEIYIOIMX 3HAHUM:
(yHIaMeHTaNbHBIC cnenyrommx 3HaHul: | OCHOBHBIE OCHOBHEIE OCHOBHEIE
3aKOHBI IPUPO/IBI; OcHOBHBIE METpPOJIOTHYECKUE METpPOJIOTUYECKUE METpPOJIOTHYECKUE
OCHOBHBIE METPOJIOTUYECKUE IIpaBUJIa, HOPMBI U NpaBuJIa, HOPMBI U MIpaBUJIa, HOPMBI U
¢busnueckue u NIpaBuJIa, HOPMBI U TpeboBaHusl, TpeOoBaHuUs, TpeOoBaHuA,
MaTeMaTH4ecKue TpeOoBaHus, (byHaMeHTabHbIC (byH1aMeHTabHbIC (dyHaaMeHTalIbHbIC
METO/IbI byHIaMeHTanbHbIC 3aKOHBI PUPO/IBI; 3aKOHBI TPUPO/IBI; 3aKOHBI IPUPOIBI;
HaKOIIJICHHUA, 3aKOHBI IIPUPOJbI; OCHOBHBIC OCHOBHBIC OCHOBHBIC
nepenavu u OCHOBHBIE ¢dusnueckue u ¢dusnueckue u ¢usnueckue u
00paboTKH bu3nveckue u MaTeMaTH4YeCKHe MaTeMaTH4eCKue MaTeMaTHYeCKUe
uHdopMaIuu B MaTeMaTHYeCKHe METOIbI METO/IbI METOBI
obnactu METO/IbI HAKOILJICHHS, HAKOILICHHS, HaKOIUICHHS,
METPOJIOTHH HaKOILICHHS, nepesayn u nepenayn u nepenavyn u
M3MEPHUTEIBHON nepenadu u 00paboTkH 00paboTkH 00paboTkH
TEXHUKH 00paboTKH nHDOpMaNyH B nHOpPMAIIMH B nH(GOPMAIIUY B
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nHopmanyu B obnactu obnactu obnacTtu
obnactu METPOJIOTUH U METPOJIOTHH U METPOJIOTUH U
METPOJIOTHH U HM3MEPUTENbHON HU3MEPUTENBHON HU3MEPUTENIBHON
HU3MEPUTENBHON TEXHUKHU TEXHUKH TEXHUKU
TEXHUKHU Homyckarorcs JomnyckaroTcst CpoboaHO
3HAYUTEIBHEIC HE3HAYUTEJIbHBIE orepupyer
OLINOKH, omnoKy, NpUOOpPETEHHBIMU
TIPOSIBIISCTCS HETOYHOCTH, 3HAHUSIMH.
HEJIOCTaTOYHOCTh 3aTpyAHCHUS MIPH
3HAHUH, TIO Py AHATUTHYECKIX
roKasarenei, onepauusx.
oOyJaromuics
HCTIBITHIBAET
3HAYUTENbHBIC
3aTPyAHEHUS MPH
OTIepUPOBAHUH
3HAHUSMH MIPH UX
NIEPEHOCE Ha HOBBIE
CUTYAIWH.
YMmern: OOyuaromuiicst He OOyuaromuiics OO0yuaromuiics OO0yuaromuiics
Hcnons3oBath yMeeT WIH B JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
HOpMaTHBHEIC HEJIOCTaTOYHOH HEMOJIHOE YaCTUIHOE TTOITHOE
MIPaBOBBIE CTETICHH YMeEeT: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
JOKYMEHTEI, Hcnonr3oBath CITEYIOIIIX CIIEeIYTOITIX CIIEYFOIITIX
obOpabaTrIBaTh HOPMAaTHBHBIE YMEHUH: YMEHUI: YMEHUIL:
pe3ynabpTaThl IIPaBOBbIE Hcnonp3oBaTh Hcnons3oBaTh Ucnons3oBaTh
U3MepeHui u JIOKYMEHTBI, HOpPMATHBHBIC HOpPMATHBHBIC HOpPMATHBHBIC
OIICHUBATh 00pabaTbIBaTh IIpaBOBBIE IIpaBOBBIE IIPaBOBBIE
MIOTPELIHOCTH pe3yabTaThl JIOKYMEHTEI, JIOKYMEHTEI, JIOKYMEHTEI,
HU3MEpEeHuH, U3MEpEHUN 1 o0OpabaThIBaTh 00pabaThIBaTh 00pabaThIBaTh
BBIOMpATh CPEeJICTBAa | OLICHUBATH pe3yIbTaThl pe3yIbTATHI pe3yIbTaTh
HU3MEpEHUN AJist TIOrPEIIHOCTH HU3MEpPEHUN U HU3MEpPEHUN 1 W3MEpEHU U
peleHus HM3MEpEeHnH, OILICHUBATH OIICHUBATh OIICHUBATh
KOHKPETHOM 3a/1auMl | BBIOMpPATH CPEACTBA | MOTPENIHOCTH HMOTPEIHOCTH HOTPENIHOCTH
B HU3MEpPEHUN A HU3MEPEHUH, HU3MEpPEHUH, M3MEpEeHui,

mpo¢ecCHOHATBFHON
JIeATEITbHOCTH,
MPUMEHSITH
(bu3nIeCcKre 3aKOHbBI
M MaTEeMaTHICCKHE
METO/IbI AJIsI
pelieHus 3a1a4
TEOPETUIECKOTO U
TPUKIIATHOTO
XapakTepa.

pemeHns
KOHKPETHOM 3a1auu
B
npoheCCHOHATTBHOM
NeSITeTTBHOCTH,
TIPUMEHS T
(du3nyecKre 3aKOHbBI
1 MaTeMaTHYeCKue
METO/BI JJIS
pereHns 3a1a4d
TEOPETUYECKOTO U

BEIOMPATH Cpe/IcTBa
HU3MEPEHUN s
peuenus
KOHKPETHOM 3a1a4uu
B
npodhecCHOHATEHON
JIeITEIbHOCTH,
TIPAMECHSTh
(u3nIecKre 3aKOHBI
Y MaTeMaTHYECKUC
METOJIBI JITISt

BEIOMpPATH Cpe/icTBa
HU3MEpPEHUN A
pewenus
KOHKPETHOM 3a7a4u
B
npoheCCHOHATTBHON
JIeSITENIEHOCTH,
MIPUMEHSTh
(u3nvecKre 3aKOHEI
U MaTeMaTHYECKHUE
METOIBI JITIst

BEIOMPATH CpecTBa
M3MEpEHUN A
peeHus
KOHKPETHOM 3a7aun
B
npoeCCHOHATBHOM
JIeSITeTbHOCTH,
MPUMEHS T
(u3nUecKre 3aKOHBI
Y MaTeMaTH4ecKHue
METOMBI IS

MIPUKIIaTHOTO pemeHns 3a1a4d pemnieHns 3a1a4d pemieHus 3aga4d
Xapakrepa. TEOPETUYECKOTO U TEOPETUUECKOTO U TEOPETHYECKOTO U
MIPUKIIAIHOTO MPUKIIaIHOTO MPUKIIAJTHOTO
xXapakrepa. Xapaxrepa. xXapakrepa.
Homyckarores YMeHHs 0CBOCHBI, CBoboaHO
3HAYUTEIbHBIC HO JIOITYCKAaIOTCS orepupyer
OLIMOKH, HE3HAYHUTENIbHBIE NpUOOpPETEHHBIMU
TIPOSIBIISIETCS omnoKwy, YMEHUSIMH,
HEI0CTaTOYHOCTh HETOYHOCTH, NPUMEHSET UX B
YMEHHUH, 110 psity 3aTpyJHEHUs IPU CUTYaLUsIX
TOKa3aTesnew, AHAJTMTUYECKUX MIOBBILIEHHOH
o0ydJaroImuics oTepanysx, CJIO’KHOCTH.
UCTIBITHIBAET NepeHoce yMEHNH Ha
3HAYNTEIIbHBIC HOBEIE,
3aTpyIHEHUS [IpU HECTaHJIapTHbIE
OIIEPUPOBAHUH CUTYyaLlUH.
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YMEHHUSMU TIPU UX
HepeHoce Ha HOBBIC
CHUTYAaIUU.
Buagern: OOyuaromuiicst He OOyuaromuiicsi B OO0yuaronuiics OOyuaromuiicsi B
Haebikamu BJIajieeT WU B HEOCTATOYHOM YaCTHYHO BJIAJCET - | MOJHOM 00beMe
00paboTku HEJIOCTaTOYHOM CTCTIECHH BIAJCET: - HaBBIKAMH BJIAJICET: -
9KCTIEPUMEHTATIBHBIX | CTECIICHH BIAJIEeT - Meronamu 00paboTKH HaBBIKaMH
JIAHHBIX U OLICHKU HaBBIKAMH 00paboTkH 9KCIIEPUMEHTATIBHBIX | 00pabOTKH
TOYHOCTH 00paboTKH 9KCIIEPHUMEHTAIBHBIX | JTAHHBIX M OLCHKH IKCIIEPUMEHTAITBHBIX
W3MEpeHHH, 9KCIIEPUMEHTAIBHBIX | TAHHBIX H OLICHKH TOYHOCTH JaHHBIX U OLICHKH
OpraHu3aluH | JaHHBIX U OLICHKU TOYHOCTH U3MEpEHHH, TOYHOCTH
IUTAaHUPOBAHHUS TOYHOCTH HU3MEpeHHH, OpraHu3anuy 1 U3MEpEHHH,
KOHTPOJIS, BEIOOpa H3MEpeHHH, OpraHU3aliy 1 IUTAaHUPOBAHUS OpraHU3aLuH 1
TEeXHUYECKOTO, OpraHu3aluy | TUTAaHUPOBAHHUS KOHTPOJISI, BEIOOpa TUIAaHUPOBAHUS
MAaTEMATUYCCKOI'O U TIJIaHUPOBAHUA KOHTPOJIA, BI)I60pa TCXHHUYCCKOI'O, KOHTPOJIA, BI)IGOpa
METPOJIOTHYECKOTO | KOHTPOJISL, BEIOOpa TEXHHUYECKOTO, MaTeMaTHYECKOTO B | TEXHHYIECKOTO,
obecnieyeHus TEXHUIECKOTO, MaTeMaTHIeCKOTO H | METPOIIOTHIECKOTO MaTeMaTHIECKOTO H
KOHKPETHBIX 3a/1ad. | MAaTEMAaTHYECKOrO U | METPOJIOTHYECKOro obecrieyeHus METPOJIOTUYECKOTO
METPOJIOTUIECKOTO obecreueHus KOHKPETHBIX 3a/ad. | oOecreyeHus
obecnieyeHus KOHKPETHBIX 3a/1ad. | HaBBIKH OCBOCHHBI, KOHKPETHBIX 3a/a4.
KOHKPETHBIX 3a1a4d. | OOyyarommiics HO JIOIyCKaloTCs CBobonHO
HCIIBITHIBACT HE3HAYHUTEIbHBIC MIPUMEHSIET
3HAYUTEIbHBIE OLIHOKH, HOJTyYEeHHbIE
3aTpyAHEHUS IPH HETOYHOCTH, HaBBIKU B CHTYaLUsIX
PUMEHEHHU 3aTPYAHEHUS PH HOBBIIICHHOH
HaBBIKOB B HOBBIX AHAJIUTUYCCKUX CJIO)KHOCTH.
CUTyalusix. onepanuiax,
IIEPEHOCe YMEHUI Ha
HOBBIE,
HECTaHIapTHBIC
CHUTYAIIHH.

IIIkana oneHUBaAHUsA POMEKYTOYHOM aTTecTalMu: JH(pPepeHIIUPOBAHHBIH 3a4eT

[IIxana oneHuBaHug

Onucanue

OTIn4YHO

BrimonHeHs! Bce BUIBI y4eOHOM paboThI, MPeyCMOTPEHHBIE YI€OHBIM
m1aHoM. CTyIeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHWUW, YMEHUH,
HABHIKOB TPHUBEJACHHBIM B TaOMUIaX TOKa3aTelsM, OMNEpUpPyeT
MpUOOPETEHHBIMHU 3HAHUSIMHU, YMEHUSMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTyalMsIX NOBBIUIEHHOW CIIO)KHOCTH, HE UCIBITBIBAECT 3aTPyAHEHUN
NP AHAIUTHUYECKUX OIEepalusax, MEPEeHOCE 3HAHMW M YMEHUW Ha
HOBbIE, HECTAHAAPTHBIE CUTYaLUH.

Xopomio

BrimonHeHs! Bce BBl yueOHON paboThl, MPEAyCMOTPEHHbIE yUeOHBIM
wi1aHoM. CTyZIeHT EMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHH, HAaBBIKOB IPUBEIEHHBIM B Ta0JIMIIaX [TOKA3aTENsIM, OTIEPUPYET
nproOpeTeHHBIMU 3HAHUSIMU, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTyallUsX TOBBIIIEHHON cnoxkHOocTH. [Ipm 3TOoM Moryt ObITh
JIOTYIIIEHbl HE3HAUYUTENIbHBIE OINOKH, HETOUHOCTH, 3aTPyIHEHHS TIPU
AQHAIUTUYECKUX ONepalusix, MepeHoce 3HAHUN U yMEHUH Ha HOBBIE,
HECTAaHIAPTHHIE CUTYAIUH.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

BeinonHeHs! Bce BUJIbI yueOHOM paboThl, MPeyCMOTPEHHbIE yUEeOHBIM
wi1aHoM. CTyZeHT AEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB IPHUBEICHHBIM B Ta0iuIax IOKa3aTelsm,
JIOTIYCKAlOTCS 3HAYUTENIbHbIE OIIMOKH, MPOSBISAETCS OTCYTCTBHE
3HaHUI, YMEHUH, HABBIKOB M0 PsIAY OKa3aTesel, CTYJIeHT UCIIBIThIBAET
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3HAQUMTENIbHBIC 3aTPYJHEHUs [PU ONECPUPOBAHUM 3HAHUAMU W
YMEHUSMM [IPU UX IEPEHOCE HA HOBBIE CUTYALUU.

HeynosnerBoputenbHo

He BemomHen oauH wim  Oonee BHUIAOB  yueOHOH  paboThl,
IPETyCMOTPEHHBIX Y4eOHBIM TIuIaHOM. CTYAEHT JEeMOHCTPUPYET
IOJIHOE OTCYTCTBHE WM HEJOCTaTOYHOE COOTBETCTBHE 3HAHHI,
YMEHHi, HaBBIKOB IPHUBEACHHBIM B TaOJNUIAX TOKA3aTeIsIM,
JIONYCKAIOTCS 3HAYMTENIbHBIC OMIMOKH, MPOSIBISETCS OTCYTCTBHE
3HAHMI, YMCHUI, HABBIKOB TI0 Py MOKa3aTesei, CTYACHT HE MOXKET
OIEPUPOBATh 3HAHUSIMU M YMEHHSMHU MpPU HX MEPEHOCE HAa HOBBIC
CUTYyalluH.

IIkana oueHUBaHUS TEKYIIEr0 KOHTPOJIS:

HaumenoBanue
KOHTPOJISI pE3yJIbTaTOB [Ixana onleHUBaHUS Onucanue
o0ydeHus
3auteHo: OOyuaromuics K nmpouenype 3ammrsl
CaMOCTOSITENIbHO ¥ BEPHO OTBETHJI | JIaOOpaTOpPHOI paboThI
Ha 2 3aJJaHHBIX BOIpocoB. [Ipu JIOTTYCKAIOTCS CTYICHTHI,
3TOM YBEPEHHO, JIOTUYHO, KOTOpPBIE BHITIOTHUIN PadoTy,
[IOCJIEI0BATEIBHO U 0(OpPMUIIH B COOTBETCTBUH C
apryMEeHTHpPOBAHO U3Jaraj cBoe TpeOOBAHUSAMH OTUET O
BrinosiHeHue u 3anmra .
. pelieHne, UCoIb3ys nabopaTopHoii pabote u
nabopaTopHOM pabOTHI
npodeccuoHanbHbIE TEPMUHBI U MPEIOCTABUIIN €T0 K 3aluTe.
MOHSITHSL. [Tpouenypa 3amUThl MPOXOJUT B
He 3aureno: O0yuarommiics ¢dhopme ycTHOTO ompoca
OTBETUJI MEHEE YeM Ha 2 Kaxkaoro crynenta. CTyaeHTy
MIOCTaBJIEHHBIX BOIIPOCA. 3aJjaeTcs 2 BOIpoca Ha TeEMY
n1abopaTopHOil paboTHI.

7.301ueHOYHbIE CPEACTBA

7.3.1 Texkyuuii KOHTPOJIb

TumnoBsie BOMPOCHI 7151 JTAOOpAaTOPHOM padboTHI 1

1. Kaxoro otinune Bxonos 10...13 ot 14...15

2. CKoJIBbKO TaliMepOB MOXHO pealn30BaTh Ha UCCIIEyEMOM pelle

3. Kakoii a1eMeHT 03BOJISET CAENIaTh 3a1€PKKY BPEMEHHU BKIIIOUCHUS?
4. OnumuTe XapaKTepUCTUKH paboThl HeJeIbHOro TaiiMepa?

5. Uto obecnieunBaet napamerp D mpu 3ananuu Ha Taiimepe u cuetunke?

Tunosble Bonpock! A1 1abopaTopHON paboTh 2

1. Yto 03Ha4yaeT TepMHUH «paboune OUTHD»

2. Kakue pexumbl MOXKET pean30BaTh TaliMep

3. Kakoe MakcuMalibHOE YHCII0 TOCIE0BATEIbHO COETUHEHHBIX KOHTAKTOB MOKET OBITh B

nemnu PKC?
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4. Kaxoii emie Tum taiimepa MOKHO MCIIOJIb30BaTh JIsl COCTaBJICHUS TPOrPaMMBbI
YIPaBIIEHUS ABUraTesieM?
5. Onummure XxapakTepUCTUKHU pabOoThl KaJleHAapHOTo TaiiMepa?

TumnoBsie BOMPOCHI 151 JTA0OPATOPHOM pabOTHI 3

1. Kakyro MakcUMalbHYIO 3a/1ep>KKy BpPEMEHHM MOYKHO 3371aTh Ha TaiimMepe

2. Yro obecnieunBaeT napaMmeTp A mpu 3aJaHUU Ha TaliMepe U cueT4yuke?

3. EcTb nu anbTepHATUBHOE PEUICHHE MPOTrPAMMBI YIIPABJICHUS, IPU MTOMOIIH KaKUX
3JIEMEHTOB?

4. OnumuTe XapakTepUCTUKH pabOThl TUCKPETHOTO KoMmaparopa?

5. B uem ocHOBHOE oTIM4He «paboyero OuTa» oT «OuTa yaepranus»?

Tunosble Bompock! 1715 JlabopaTopHOi padoThl 4

1. CKOIBKO CUETYMKOB MOXHO 33JaTh HAa UCCIIELyEMOM peiie?

2. Yro obecneunBaet napamerp R npu 3aganum Ha taiimepe u cueTynke?
3. BO3MOXHO JIn pelieHue 3a/1a4u yrnpaBieHus: 0e3 C4eTYMKOB?

4. OnumuTe XapaKTepUCTHKH paboThl aHAIOTOBOTO KoMIaparopa?

5. B 4eM OCHOBHOE OTJIMYHME «TaMepa» OT «TaiiMepa yAepKaHus» ?

TumnoBsie BOMPOCHI 11 JIAOOPATOPHOM pabOTHI 5

1. Kakyro MakCUMaJIbHYI0 YCTaBKY MOKHO 33JaTh CYETUUKY?

2. Kakoe MakcHMaabHOE YHCIIO MOCIEI0BATEFHO COSTMHEHHBIX KOHTAKTOB MOKET OBITH B
nemnu PKC?

3. B yeM oTim4ue KaJleHAaApHOTO U HEJETbHOr0 TaiMepoB?

4. Kak peann3oBath (yHKIHIO OTOOpakeHUs COOOIEHUS Ha TTaHeH?

5. Bo3MOXHO 1 penieHue 3a/1auu yrpaBieHus 0e3 TaiMepoB?

TumnoBsie BOMPOCHI 7151 JTaOOPaTOPHOU pabOTHI 6

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

2.B yeM oTiuuue nporpammupoBanus B Bujae PKC u B Buie 3ieKTprUUecKux cxem?
3. Uto obecrieunBaet napameTp A MpH 3aJJaHUX BBIXOJHOTO CHTHasa?

4. Kakoe KOJIMYECTBO CTPOK JIOMYCTUMO HUCIIOJIb30BATh?

5. YTo 3HAuuT ycTaBKa Taiimepa?

TunoBsie BOMPOCHI JJ1s1 JTa0OpaTOpHOM paboTh 7

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

2.B yem oTnuuue s361K0B iporpammupoBanust LD u FBD?

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

5. B 4yem ocHOBHOE OTIHuYKe «pabodyero OuTay OT BHIXOJHOTO CUTHAaa?

TumnoBsie BOMPOCHI 17151 JTAOOPATOPHOM pabOTHI 8

1. Kak MOXHO 3a71aTh T€HEPATOp UMITYJIbCa?

2. Kakoe MakCUMaJIbHOE YHCIIO TTapasuIeIbHBIX IIeNeld MOYKHO 3a/1aTh?

3. Uto obecmieunBaet napameTp R mpu 3a1aHUM BEIXOIHOTO CUTHAIA?

4. Yem MOXHO 3aMEHUTH HECKOJIBKO UCTIOIb3YEMBIX CUCTYHKOB?

5. Kakoit aieMeHT Mo3BOJISIET peain30BaTh BhIAUy MMOBTOPSIIONIETOCS UMITYJIbCa 33IaHHON
JUIATEIbHOCTH?
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7.3.2 IlpoMexkyTOUHAA ATTECTAIUA

Bomnpocs! nis nuddepeHIMPpOBAHHOIO 3a4eTa:
OIIK-1. Cnoco0eH ncnoib30BaTh MOJ0KEHHS, 3AKOHbI H METO/AbI €CTECTBEHHbIX HAYK U
MaTeMaTHKH /ISl pellleHus] 32124 HHKEHEPHOI 1eiTeJIbHOCTH

1. W3meputenbuble npeodpazosarenu (MI1), Haznauenue,

2. XapaKTepUCTUKU COCTABIISAIOLIMX Mpoliecca U3MepeHUi (0OBEKT U3MEPEHHUS,
NPUHIAIT U3MEPEHHUS, METOJT U3MEPEHHSI, YCIOBHS U3MEPEHUS

3. XapaKTepUCTUKU COCTABIISAIOLIMX MPOLIEcca U3MEPEHUH (CPEeICTBO U3MEPEHUS,

YCIIOBUSI U3MEPEHHUS)

4. Knaccugukaius cpenctB u3sMepeHHi 2JIeKTPUUECKUX BEIUYHH

5. Knaccudukanus MeTo 0B u3mMepeHuit

6. TpeboBanus1, npeabsBiIsieMble K H3MEPUTEIbHBIM IPHOOpaM.

7. Knaccudukanus MeTo10B U3MepeHuit

8. CpenctBa u3mepenuit. Kiaccudukanus cpeacTs u3MepeHui

9. MeTtponornueckue XapakTepUCTUKHU CPEJICTB H3MEPEHU .

10. Crioco6blI U3MepeHHs MIEKTPUUECKUX BEIUIHH

11. Knaccudukanus norpemHocTei.

12. MeTtoibl U cpelcTBa U3MEPEHMS U KOHTPOJISI TEMIIEPATYPbl U BIAKHOCTH.

13. [IpenenbHbIe U3MEPUTENBHBIE HHCTPYMEHTHI (KaauOphl, 111a0I0HBL. )

14. [Tpubops! pacxona. [Ipubopsl n3MepeHus 1aBIeHUs

15. Bunel kanubpoB, METOAUKU KOHTPOJIS.

16. Yro nmpeacrasinseT co0oii puznyeckas BeauyuHa?

17. UYro Ha3pIBaeTCA 3HaAYEHUEM (PU3NYECKON BETUUHHBI?

18. Yro Takoe mkana Gu3nueckoil BeanuuHbl? Kakue BUbI KAl BBl 3HaeTe?

19. HazoBure ocHoBHBIE eauHuLBI CU 1 MX pa3MepHOCTbD.

20. Yro Ha3pIBaeTCA CTaHAAPTU3ALUEN?

21. B dem 3akitoyaercs CylHOCTh CUCTEMbI CTAHAAPTH3ALIMM ?

22. [Tepeuncanre ocHOBHbIE (DYHKIIMH CTaHIAPTU3AIUH.

23. YTo cocTaBisieT OCHOBBI CUCTEMBI CTaHAapTU3anuu B Poccun?

24. Ilepeuncnure OCHOBHBIE LI€IN CTaHAAPTU3ALINN.

25. [Tepeuncnute OCHOBHbIE OpraHU3alluy, 3aHUMAarOIIHecs HH()OPMALIOHHBIM
oOecrieyeHreM paboT Mo cTaHAapTH3anuu B Poccun u 3a pyoexom.

26. KakoBa cepa nesarenbHOCTH U OCHOBHBIE 1€ MeXTyHapoIHOM opraHu3aluu 1o
CTaHAapTU3aLUu?

27. Kaxkue 3amaun craBarcs nepen komureramu MCO?

28. ITepeuncnure OCHOBHbIE MEXAYHAPOJHbIE OpPraHU3aIMH, YYaCTBYIOIINE B

MEXIyHapOAHOU cTaHaapTu3anun? KakoBbl MX OCHOBHBIE 337]a4H M MIEPCIICKTUBHBIC HATIPABICHHS
NEeATEILHOCTH?

29. Curnainsl u3smMepuTeIbHONH HHPOPMAIUH.

30. [ToHsITUS: TATYMK, YyBCTBUTEIbHBINA JIE€MEHT.

31. Kaxkue 3agauu BBITIONHSIET NaTYUK?

32. OCHOBHBIE XapaKTEPUCTHUKH (TTApaMeTPhl) TaTYNKOB (PHU3NUECKUX BEITUIHH.

33. Kakwne norpenHocT BO3HUKAIOT PU U3MEPEHUH (PU3HUECKON BEIINIHHEI
NATYUKOM?

34. B 4em cyTh NOHATHI: TOPOT pearupoBaHusl, THCTEPE3UC, pa3pelIaromas
CIIOCOOHOCTH TaTYMKOB?

35. Krnaccudukanus 1aTaukoB.

36. ['enepaTopHbBIC U MapaMETPUUYECKUE TATYUKU

37. JluHamMuueckuil U CTaTUYECKUN PEKUM pabOThI TaTYMKOB



38.
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OObsicHUTE BIMSHUE BHEIIHUX YCIOBUM, U3MEPUTEIBHON anmnapaTypbl Ha

MOrpeIIHOCTHU UBMCPCHUA JATYUKOM

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Uto ompenenseT MorpenrHocTh pe3UCTUBHBIX TaTYUKOB?

Kak paboTatoT HHAYKTUBHBIE TaTYUKU MIepEeMeEIIeHNs?

[TpuHIHT paOOTHI EMKOCTHBIX JJATYMKOB ITEPEMEIICHUS

OcobenHocTH pabOTHl ONTUYECKUX MOIYIPOBOAHUKOBBIX JATYMKOB IEPEMEICHUS
Kak ¢pyHKIHOHUPYET TaTYMK YTIIOBBIX MTEPEMEIICHU?

Yem onpenensercs ObICTPOJCHCTBIE JATYUKOB IePEMEICHNUs?
[Tbe303nexTpruyeckuii Y ekt

OcobenHocTy (PYHKIMOHUPOBAHUS M KOHCTPYKIIUU MTBE303JIEKTPUIECKUX JAaTUNKOB
OcobeHHOCTH PabOTHI AJIEKTPOMEXAaHUIECKHUX JATYUKOB pacxoaa

Kounctpykuuu Tepmonap u 061acTv IpuMEeHEHUN ?

OOBSICHUTE 3aBHCHMOCTH COITPOTUBJICHHSI ITOJTYIIPOBOJHUKOB OT ITAPaMETPOB

CBCTOBOI'O ITOTOKa

50.

Kax paboratot u ycTpoeHsl GoTOpe3nucTophI?



