dbenepanbHOE TOCYAAPCTBEHHOE OIO/IKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYTAPCTBEHHBIN YHUBEPCUTET»

YTBEPX/IAIO
3amecTutenb pexropa no passututo YII  3aBenyromuii kapeapoit
«DNEKTPOCHAOKEHHE U PJIEKTPOTEXHUKA»

A.H. Speirun B.B. Baxauna
« » 20 1. « » 20 T
b1.5.18
(wugp oucyuniurwvt)

PABOYASA NTIPOT'PAMMA JUCHUITJIMHBI

Metponorus

(HaumerosaHue OUCYUNIUHBL)

10 HAMpaBJICHUIO MOJATOTOBKH (CIEUATBHOCTH)

13.03.02 DnekTpOdHEPreTHKA 1 DIIEKTPOTEXHUKA

(KOO u HaumeHoBanue HanpasieHus N002omogKu, cneyuarshocmu 6 coomsemcemsuu ¢ @IOC BO)
DIIeKTPOCHAOKEHUE
(nanpaeaennocms (npoguns))

dopma 00ydeHusI: 3a09Has

PacnpenesieHue 4acoB JUCHMILIMHBI IO KYpPcaM M BUAaM 3aHATHH (110 y4eOHOMY IJIAHY)

KoanuectBo 3ET 4
Yacos o PYII 144
Buabl KOHTPOJIA HA 9K3aMeHbI 3aueTnl Kypcosbie Kypcosbie Kontpoubibie
Kypcax NPOEKTHI paboTheI (s :;16;:0'; bop-
MbI 00Yy4eHus1)
3
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 4 4
Jleknun 8 8
JlaGopaTopHubie 4 4
IIpakTHyeckue
KonraktHas padora 12 12
Cawm. pabora 128 128
Kountpoanb 4 4
Hroro 144 144

ToabsaTTH, 2015



Pabouas nmporpamma cocrasiena Ha ocnoBaand @I'OC BO u yuebHOTo 1mi1aHa HamnpaBIeHUs MO/~

rotoBkH (crnernuanbHocTH) 13.03.02 DneKTpodHepreTUKa 1 dJISKTPOTEXHHUKA
(KOO U HAUMEHOBAHUE HANPABNIeHUss NOO2OMOBKU, cneyuarvHocmu 8 coomeemcmesuu ¢ ©I'OC BO)

Peueﬂ3np03a}me paﬁoqel‘i nporpaMmmMmsbl JTHCHUIVIMHBI:

v’ | OtcyrcTByer

v | YueOnas (pabougas) mporpamMma o00peHa Ha 3acenanuu Kadeapsl « DIEKTPOCHA0KCHHE U
IEKTPOTEXHUKAY (TIpoTOoKO0N 3acenanust Ne 2 ot «23» centsopst 2015 1.).

Penienzent
(Oondicnocmy, yueroe 36anue, cmenety) (noonucw) (U.0. @amunus)
« _» 20 1.

Cpok aeiicTBusi padoueii nporpaMMbl IMCUMILTUHBI 10 «31» nexadps 2021 r.

Nudopmauus 06 akryaansauuu padoyeil NporpaMmmbl IUCUUIIIMHBI:

[IpoTokon 3acenanus kaheapsl No  oT «_ » 20 1.

[Iporokoin 3acenanus kageapbr No  OoT «__ » 20 T

[Tpotoxon 3aceqanus kageapet No 0T «_ » 20 T

[Iporokoin 3acenanus kageapbr N0 OoT «__ » 20 .
COT'JTACOBAHO

HavanpHuK yueOHO-METOIUYECKOTO yIPABICHHUS

« » 2016 . JI.P. XamuayniaoBa

(noonucw) (U.0. @amunus)



AHHOTALUSA
AUCHUILINHBI (Y4e0HOro Kypca)
b1.b.18 MetpoJiorus

(MHIEKC 1 HANMEHOBaHUE MU CLUILIMHEI (Y4e0HOT0 Kypca))

1. Heanb u 3aga4u n3y4eHus1 JMCUUILIMHBI (Y4eOHOT0 Kypca)

Lenp — chopmMupoBath y CTYACHTOB 3HAHHUS, YMEHUS M HaBBIKM B 00JaCTH METPOJIOTHH,
CTaHfapTH3alMu U cepTudukanuu st obecrnieyeHus 3PGEKTHBHOCTH MPO(ECCHOHATBLHON Jes-
TEJIHOCTH.

3agaun:

1. ChopmMupoBath MpeacTaBiICHUs] O METPOJIOTHH KaK O HayKke, oOecreurBaromel B3auMo-
CBSI3b BCEX €CTECTBEHHBIX HaYK;

2. ChopmupoBaTh npeICTaBICHUS 00 H3MEPEHUAX KaKk OCHOBHOM MHCTPYMEHTE MOBBIIIICHUS
3¢ ($EeKTUBHOCTU IPOU3BOCTBA, HAYUHBIX UCCIEAOBAHUN U CO3/1aHUN HOBBIX TEXHOJIOTHIA;

3. ChopmMupoBaTh MPEACTABICHUS O CTAHAAPTU3AIUN KaK O BUJIE JCITEIBHOCTH O 3aI[UTE
MHTEPECOB NOTpeOUTENEH U rocy1apcTBa B BONIPOCcax KauecTBa MPOIYKIIUU, TPOLIECCOB U YCIYT.

4. ChopmupoBaTh MpeACTaBICHUS O CEPTHUHUKAINK KaK O JACATEIHHOCTH, HAPAaBJICHHOW Ha
MOBBIIIEHHE KOHKYPEHTOCIIOCOOHOCTH MPOJIYKIMH, padOT, YCIYr Ha POCCUHCKOM M MEXTyHapO/I-
HOM DPBIHKAaX;

5. ChopmupoBath 00MIEKYTHTYpHBIE U TIPO(ecCoHaTbHBIE KOMIETEHITUN

2. Mecro qucumMiuiuHbl (yuedOHoro kypcea) B crpykrype OIIOII BO

Jannas mucuumuinHa (yaeOHbIN Kypc) oTHOCUTCS K bioky 1 «Jluctummmasr (Moxysn)» (6a-
30Bas 4acTh).

JlucuuIuinHel, y4eOHbIe KYpChl, HA OCBOCHUHM KOTOPBIX Oa3MpyeTcsl JaHHas JUCIUILIAHA
(yueOHnbIii Kypc) - Briciias matemaTtuka, Ousnka.

JIMCUMIUTMHBL, 7151 KOTOPBIX HEOOXOAUMBI 3HaHUS, YMEHUs, HABBIKU, IPUOOpETaeMbIe B pe-
3y/nbTaTe U3Yy4eHUs AAHHOW JUCUUIUIMHBI (yueOHOro Kypca) - DiekTpuueckue mamuHbl, CoBpe-
MEHHBIE SHEpPreTHYeCKHe CHUCTEeMbl U DJEKTPOHHBIE MpeoOpasoBareny, WHdopmannoHHO-
U3MEpUTENbHAS TEXHUKA B 3JICKTPOIHEPTETUKE U JIP.

3. [lnanupyemMblie pe3yJibTAThl 00y4eHHs MO AUCHUILIMHE (Y4eOHOMY KYpCY), COOTHe-
CeHHbIe ¢ MJIAHUPYeMbIMH pPe3y/IbTaTaMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

®Dopmupyemble U Il1aHupyeMble pe3yJIbTaThl 00y4eHUsI
KOHTPOJINpYyeMbIe
KOMIIETEHUUU
- CITOCOOHOCTH MPUMEHSATh 3HaTh: QU3NKO-MATEeMAaTHYECKIH alapaT, HAIICAIINA TPUMEHEHHE B PEIICHIE
COOTBETCTBYIOIIHH (DPU3UKO- 3aJ1a4 DJIEKTPOTEXHUKHA
MaTeMaTUYECKU anmapar, YMeTh: MOZIEIUPOBATh PEKUMBI PAOOTHI TIEKTPOTEXHUIECKOTO 000pYIOBAHNUS
METOAbI aHAJIN3a 1 Brianers: HaBBIKAaMHU 3KCIICPUMEHTAILHOTO MCCIICA0BAHUA JICKTPUICCKUX Hernei,

MOZACITHUPOBAHMS, TCOPECTUICCKOIO | 3IE€KTPOTEXHUYECKOIO 060py/:[013aHI/151
U 3KCIIEPUMEHTAIIBHOT O
HCCIIEOBAHNS IIPU PELICHUN
npodeccronanbHBIX 3amad (OITK-
2)

- CIIOCOOHOCTH UCIOIb30BAThH 3HaTh: TCOPHIO DJICKTPHUICCKUX uer{eﬁ.

METObI aHaJIn3a 1 VYMers: MNPONU3BOJAUTL PACUCT IMMAPAMETPOB SJICKTPHUICCKUX ueneﬁ




dopmupyemble ©
KOHTPOJINpyeMbIe
KOMIIETCHIINH

ILnanupyemMsble pe3yJIbTAThI 00y4eHUSsI

MOJICTTMPOBAHHUS DJICKTPUICCKUX
nenieit (OTTK-3)

Bnaz[eT},: HaBBIKaMH I/I306pa)KeHI/I$I DJICKTPUICCKUX CXEM

TemaTn4eckoe coaepkaHue NUCHUITIMHBI (yqeﬁnoro Kypca)

Paznen, monyanb

Iloapasnen, Tema

ObecnieueHre KagecTBa TOBapOB
U YCIIYT KaK OCHOBHAs LI€JIb Jies-
TEJILHOCTHU 110 METPOJIOTHH, CTaH-
JApTH3ALNH U CepTHHUKAINH

du3nyeckre BEIUYUHEI U KA I/I3MepeHI/II71

OnpenencHre pa3MepHOCTEH (PU3UUSCKUX BEITMIHH

MexayHapoaHas cucTemMa eiu-
aui SI

Bunpl v MeTospl n3MepeHuit

ANTopuTMBI 00pa00TKW MHOT'OKPATHBIX M3MEPEHHH

OOume cBeeHNs O CPECTBaX M3MEPEHUH

Or[pe[[eneHI/Ie JOBCPUTECIIBHOI'O
HUHTEpBaJia C I[OBepPITeJ'H;HOﬁ BC-
POATHOCTBIO

OCHOBHEIE HOPMUPYCMBIC MCTPOJIOTHYCCKUEC XaPAKTCPUCTUKHU

O06paboTKa pe3yIbTaTOB U3MEPCHUI

MeTpOHOFH‘{eCKaﬂ KaJ'II/I6pOBKa IMUTOBOI'O BOJILTMETPA

MeTOJILI 1 CpEACTBA I/I3MepeHI/II71 QJICKTPUYCCKUX BCIMYNH

I/IBMCpI/ITCHbeIC MCXaHU3MBbI
PA3JINYHBIX CUCTEM

[TpuOops! M3MepeHHst MOITHOCTH ¥ PacXo/ia AIEKTPOIHEPTHUH

M3mepeHue napaMeTpoB JIEKTPHUECKUX IieneH

CrangapTuzanysi: eju, 3aa4u, IPUHITUIBI 1 ACTIEKThI

OO6masi Tpy0eMKoOCTh AUCHUILIHHBI (YueOHoro kypca) — 4 3ET.

Pa3padoTunkmn nmporpamMmmsbi:

JIOIIEHT, IOIIEHT, K.T.H.

(OonarcHocmb, yuenoe 36anue, cmenenb)

A.A. CeBepun

(noonucy) (U.0.Pamunus)



4 CTpyKTYypa M coJep:KaHue TUCHUILIMHBI (Y4eOHOro Kypca)

Kypc n3yuenns: 3

MeTpoJiorus

(HaumeHoBanue OucCyunIunbl (YuebHozo Kypca))

Bujbl yue6Hoil padoThI

KontakTHasi padora

(8 acax) CamocTosiTesibHasi padoTa Heo0xonu-
MBble
BCEro ®opmMbI MpoBeIeHUs Pexomen-
T N MaTepuajib- | Popmbl
Pazneun, I » £ =| Jexnuii, 1a00paTOpHLIX, ayemast
onpaseJi, TeMa = gl =& N v ¢opmbI opranmnza- HO- TEeKYIIero
MOIyJIb g £ | & S| npakTHYecKHX 3aHATHIA, = JinTepa-
Tl 2| 2| £ meroun obyuenns, pea s [Hu TeXHmHe= | KOHTPOM | ryvha (Ne)
3 - - [
| 5| E| =% y P = | camocTosITeIbHOI CcKHe
g ) E| - £| Ju3yomMe NPpUMeHsIe- @
=8 2| £ 2 paGoThI pecypcbl
z &| & E| myro o0pasoBaTe/bHyI0
TEXHOJIOTHIO
Bgenenue.
Tema 1.1 ObecneueHre kauecTBa TOBa-
Monyib Pabora ¢ nutepary- Ne 1-3 ocn
POB M YCIyr Kak OCHOBHas Lenb Ies- 6 .
1 poit 1-4 mon
TENBHOCTH 110 METPOJIOTHH, CTaHAAPTH-
3aluu U cepTrduKamum
Tema 1.2 Ousnueckue BEIMYUHBI H 8 Pa6ota ¢ nutepaty- Ne 1-3 ocH
IIKAJIBI H3MEPEHUH poit 1-4 non
Tema 1.3 MexayHapogHass cHCTEMa Pabora ¢ murepary- Ne 1-3 ocH
yH 6 Y
enqnanL SI poit 1-4 mon
Bemon-
HEHHe
Tema 1.4 BHb 1 METOME! W3MEDEHHi 2 2 O0630pHas nekuus, 1a60- 10 Pabora c nurepary- mabopa- Ne 1-3 ocH
’ p paTopHOe 3aHATHE poit TOpPHOH- 1-4 non
paboTel
Nel
Tema 1.5 OOmme cBemeHHs O Cpen- Pabora ¢ marepary- Ne 1-3 ocH
8 Y
CTBaX M3MEPEHUH poit 1-4 non
Tema 1.6 IloHsATHE TOTPENTHOCTH W3- Pabora ¢ nurepary- Ne 1-3 ocH
. 2 O0630pHas JTeKIus 6 .
MEpEHU poit 1-4 non




Buanbl yueoHoii padoThl
KonTakTHas pa6oTa
P CamocTosiTesibHAast padoTa Heo0xonu-
(B yacax) MBI
BCero ®opMBbI IPOBEACHNUSA MATEpHATE DopmbI Pexomen-
Paznean, § E JIeKIH i, 1a00paTOPHBIX, ayemast
Ionpasnen, Tema = £l & & . v ¢opmbI opranmnza- HO- TeKyIero
MOyJib - g £ | & 2| mpaKTHYecKHX 3aHATHH, = i O conTpons | TATePa-
E & €| £ meroxs! oGyuenus, pea- & ! N P Typa (Ne)
Z| 5| E| =% = | camocTosITe/IbHOI CcKHe
s 2 E| s 2| Ju3yllMe NpUMeHsie- @
S8 E E padoThLI pecypcbl
g s £ E| mylo 00pa3oBaTeabHYI0
TEXHOJIOTHIO
Tema 1.7 OcHOBHBIE HOpPMHpYEMBIE 10 PaGora c nutepary- Ne 1-3 ocH
METPOJIOTHYECKUE XaPaKTEPUCTUKU poii 1-4 non
Tema 1.8 OOpaboTka pe3yabTaToB H3- 10 Pabora c nutepary- Ne 1-3 ocH
MepeHun poit 1-4 non
Beimon-
HEHHe
Monyns | Tema 2.1 Mertonsl U cpencTBa u3mepe- 2 2 O030pHas Jekiws, J1abo- 8 Pa6ota ¢ nutepaty- nabopa- Ne 1-3 ocH
2 HUH 3IEKTPUYECKUX BETUYNH paTopHOE 3aHATHE poit TOpPHOH- 1-4 non
padoThI
Ne2
Tema 2.2 U3MmepurensHble MEXaHU3MBI 10 PaGora c nurepary- Ne 1-3 ocH
Pa3IHYHBIX CHCTEM poit 1-4 non
Tema 2.3 TocymapcTBeHHas cucTema 6 PaGora c nurepary- Ne 1-3 ocH
M3MEpEeHUi poit 1-4 non
Tema 2.4 T'ocymapCTBEHHBIH METPOIIO- 6 Pabora c nurepary- Ne 1-3 ocH
THYECKUA KOHTPOJIb U HA/I30p poit 1-4 non
Monyne | Tema 3.1 CrarmapTusanus: e, 3a/1a- 8 Pabora ¢ nurepary- Ne 1-3 ocH
3 YW, IPUHIHIEI A ACTIEKTHI poit 1-4 non
Tema 3.2 Bunsr OBHH W METOJBI Pabora ¢ nurepary- Ne 1-3 ocH
JBL - YP A 2 O0o6maromas JIeKus 8 Y paty
CTaHIAPTU3AIIH poit 1-4 non




Buanbl yueoHoii padoThl
KonTakTHas pa6oTa
P CamocTosiTesibHAast padoTa Heo0xonu-
(B yacax) MBI
BCero ®opMBbI IPOBEACHNUSA MATEpHATE DopmbI Pexomen-
Paznean, § E JIeKIH i, 1a00paTOPHBIX, ayemast
Ionpasnen, Tema = £l & & . v ¢opmbI opranmnza- HO- TeKyIero
MOIyJb g £ | & 2| mpaKTHYecKHX 3aHATHH, = JiTepa-
E g 2| E& MeTobl 00y4eHusl, pea- s . Texmre- KOHTPOIS Typa (Ne)
Z| 5| E| =% ’ = | caMocTOSTeabLHOI cKHe
s 2 E| s 2| Ju3yllMe NpUMeHsie- @
=8 =| = B padoThI pecypesl
S =3 E| My 00pa3oBaTeJbHYI0
= = = F
TEXHOJIOTHIO
Tema 3.3 Ceptuduxanus u ee poib B 8 PaGora c nutepary- Ne 1-3 ocH
NIOBBILICHUH KaueCTBa IIPOAYKLIUU poit 1-4 non
Pabora c nutepary- Ne 1-3 ocH
Tema 3.4 CucteMbl cepTUhHUKaIUH 6 arepaty
poit 1-4 non
Kontpons 4
8 4
Hroro 144 12 128




5 KpnTeplm U HOPMBI TEKYIIECT0 KOHTPOJIA U l'IpOMe)KyTO‘lHOﬁ arTreCcTanuu

@ opMblI TeKYLIEr0 KOHTPOJIS YcioBus J01MycKa

KpuTtepuu u HOpMbI OLEHKH

OtBethl Ha 80% KOHTPOJIBHBIX
Jlaboparopuas padora Nel, Ne2 BOIIPOCOB B COOTBETCTBHH C
METOJANYCCKUMH YKa3aHUSIMHU

«3a4TeHO»: paboTa BBHINOJIHEHA B COOTBETCTBUH C IIPOrPaMMOii, BBINOIHE-
HBI HEOOXOTMMBIE PACUETHl U IIOCTPOCHUSI, CICTIaHbI BHIBOIBL.

«HE 3aYTEHO»: MporpamMma paboThl BBINOJIHEHA HE MOJIHOCTHIO, pacueThl U
IOCTPOEHHUSI HEKOPPEKTHBIE.

KommokBuym HomyiieHsl Bce

«3a4TEHOY: MOJTyuyeHbl 0TBETHI Ha 50% 3aJlaHHBIX BOIIPOCOB.
«HE 3aYTEHO»: NOJy4eHbl OTBETH MeHee ueM Ha 50% BompocoB

®opma nposeeHU Ycaosus go-

Kpurepun u HOpMbI OLIEHKH

NPOMEKYTOYHOI aTTe- MmyCcKa
CTalumn

OneHku "3auTeHO" 3acIyXKUBaeT OOydYarOMIMIICS, OOHAPYKUBIITUN 3HAHUS OC-

HOBHOTO Yy4Y€OHO-TIPOTPAaMMHOTO Marepuaiga B 00beMe, HEOOXOAMMOM IS

«3a4TEHO) JTanbHENIeH yueObl U TpeacTosmed padoThl MO CHEIUATBHOCTH, CIPABIISIO-

IIMACS C BBITIOJHEHUEM 3aJJaHU, TPEIYCMOTPEHHBIX TPOTPAMMOi, 3HAKOMBIM

B C OCHOBHOM JIUTEPATYPOU, pEKOMEHIOBAHHON TPOTrPaMMOIL.
3auer, yeTHO B;;g?géi?ﬁ OneHka "He 3a4TEeHO" BBICTABIsIETC OOydarmemMycs, OOHApYKUBIIEMY MPO-

TOPHBIX pabOT

«HE 3a4YTCHO»

OeIbl B 3HAHUSAX OCHOBHOTO Y4€OHO-IIPOTPAaMMHOI0 MaTepuaia, JOIMyCTUBIIEe-
MYy TPUHIUIIAAIBHBIC OMMUOKK B BBIMOJHEHUHU IPETYCMOTPEHHBIX MPOTpPaM-
Mol 3amanuii. Kak mpaBuio, oneHKa "He 3a4TeHO" CTaBUTCS OOyYaroIIumcs,
KOTOpbIE€ HE MOTYT MPOAOJDKUTH OOydeHHE WU MPHUCTYMHTh K MPOEeccHo-
HAJIBHOM JIEATEIILHOCTH TI0 OKOHYAHUU By3a 0€3 JOMOJHUTENbHBIX 3aHITHH 10
COOTBETCTBYIOIIEH AUCIUILITNHE




6. KpuTepun u HOPMBI OLEHKH KYPCOBBIX PadoT (IPOEKTOB)
Jannwvui pazoen He npedycmompen y4eOHbIM NAAHOM

7. llpumMepHasi TeMaTHKAa MMCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJILHBIX,
pacyeTHO-rpagUYECKHX H AP.)

Jlaunwiii pazoen ne npedycmompen y4eoHbiM NiAHOM

8. Bonpochl Kk 3aueTty

Ne
u/n Bonpocsi
1 du3nuecKue BeIMYNHBI, X KIacCU(PUKAIIH
2 Hkansl n3MepeHuit
3 Cuctembl €IMHUIL, Pa3MEPHOCTh (PU3MUECKUX BEJIMYUH
4 Bupl usmepennii, ux xkiaaccupukamm
S) MeTo 16l U3MepeHuit
6 Knaccudukanus CU o KOHCTpYKTHUBHOMY HCIIOJIHEHHUIO
7 Knaccudukanus CH no metposiorndeckoMy Ha3HAYE€HUIO
8 [lorpemnocT u3mMepeHui, NxX KiaccuGuKaims
9 OcHOBHBIE HOpPMHUPYEMBbI€ METpoJIorHIeckue xapakrepuctukun CU
10 | PerymupoBka u rpagynpoBka CU1
11 | O6pabotka pe3ynbratoB CU
12 I'CH: nenu, 3aga4u, HOACHUCTEMBI
13 | Cucrema BoCIIpOHM3BEICHUS CUCTEM BEJIMUMH (dTaIOHHAs Oa3a)
14 Hamnpasnenus nesrensnoctH, nomiexaniue [ MKuH, u dyakiun 'MKuH
15 | VcrpoiicTBO M npuHIMN AEHCTBUS AJIEKTPOMArHUTHBIX U3MEPUTEIHHBIX MEXaHU3MOB
16 YCTpoNCTBO M NMPUHIMI ACUCTBUS SIEKTPOJAUHAMUYECKUX HU3MEPUTEIbHBIX MEXaHU3-
MOB
17 YCTpOoNCTBO M MPHUHIIMI ACUCTBUS MAarHUTOXIEKTPUUECKUX U3MEPUTEIBHBIX MEXaHU3-
MOB

18 yCTpOﬁCTBO W IIPUHOUIT HCﬁCTBHH OJICKTPOCTATHYCCKUX U3MCPUTCIIbHBIX MCXaHU3MOB

19 | VcrpoiicTBO u npuHIUN AEHCTBUS JOTOMETPUUECKUX U3MEPUTEIHHBIX MEXaHU3MOB

20 | YcTpoHCTBO M NPUHILMUIT ACHCTBUS AIEKTPOHHO—ITYUYEBBIX H3MEPUTEIbHBIX MEXaHHU3MOB

21 CrannapTu3anysi: 1eNH, 3a1a9d, TPUHITUIBI U ACTIEKTHI

22 Buiel, ypoBHU ¥ METO/BI CTAHAPTU3ALNH

23 MesxiyHapoaHas cTaHAapTH3aLUs

24 | TloaTBepiKaeHUE COOTBETCTBUS: BUJIBI M LIEITH

25 CucreMsl CepTI/I(bI/IKaI_[I/II/I U CIIOCOOBI J0Ka3aT€jIbCTBa COOTBCTCTBUA

26 | Cxewmbl cepTH(HKAIUU, PEKOMEHIALUU TI0 UX BBIOOPY

27 | Cxembl IeKIapupoOBaHusi, PEKOMEHJIAIIMHU TI0 UX BEIOODY

28 | Ilopsiiox nmpoBeneHus cepTUPUKALUN

29 | Opransl no cepTuuUKaIMK U UCIIBITaTENIbHbIE 1Ta00PATOPUHU

30 | Xapakrepuctuka TpebOBaHUHN K KaU€CTBY MPOAYKIHH

31 | Crpykrypa cucteMbl KayecTBa NpOAYKIIUU

32 | MeTobl O1leHKa KayecTBa MPOTyKIIHH

33 | IloHsTHE NOTPEIIHOCTH U3MEPEHH

34 | Metoauka BeIOOpa CPECTB U3MEPEHUH 110 TOUHOCTH




u/n Bonpocsl

35 | Metomuka 06paboOTKH pe3yabTaTOB O JHOKPATHBIX H3MEPEHHH

36 | Meroauka 06pabOTKU pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHUI

37 | OcHOBBI TEXHHUECKUX U3MEPEHUI, N3MEpeHne PU3MUECKIX BEINIHH

38 | Buasl 1 MeTOIbI H3MEPEHUH IICKTPUUCCKUX ITAPAMETPOB

39 | Cenmenus, comeprkamuecs: Ha MIKaJaX M3MEPUTENIBHBIX TPHOOPOB

40 OcHoBHBIE (pr3HYECKHE BETHMUNHBI, XapaKTEPU3YIOUINE dJICKTPOTEXHUUESCKUE U3/ICNUS U
pUOOPHI, €TMHHUIIBI H3MEPECHHUS

9. DoHJ OLIEHOYHBIX CPpEaACTB AJIdA NMPOBEACHUA HpOMe)KyTO‘IHOﬁ arTeCcTalumn oﬁyqalo-
IMUXCHA MO JTUCHUIIJINHE

9.1. MacnopT poHIAa OLIEHOUYHBIX CPEICTB

Ne KouTposmpyemsbie pa3aeibl KO% KORTpOIHpye” HaunmeHnoBanue
n/n (TeMbl) AMCIUTNIUHBI MOH KOMICTCRITHM OLICHOYHOI'0 CPeACTBA
(MM ee YacTu)
Brinonaenue maboparop-
1 Monyns 1 OIIK-2, OTIK-3 HBIX paboT, MTPaAKTUYECKUX
3aJaHui
Komnoksrnym
2 Monyns 2 OIIK-2, OITK-3
Brimonaenue maboparop-
3 Monyns 3 OIIK-2, OIIK-3 HBIX pabOT, MPAKTHUECKUX
3aJaHui

9.2. TunoBbIe KOHTPOJIbHBbIE 32JaHUS UJIU MHbIE MATEPUAJIbI, He00X0IUMbIe ISl OLleH-
KU 3HAHWUM, YMEHHUH, HABHIKOB M (WJIH) ONBITA JAESATEJbHOCTH, XaPAKTEPU3YIOIIUX ITANbI
¢dopmMupoBaHus KOMIIETEHIMIA B IIpolecce 0CBOCHUN 00pa30BaTeIbHOI MPOrpaMMbl

9.2.1. IlpuMepHBIi epedeHb BONMPOCOB HA KOJJIOKBHUYM

1. HazoBure npuOnu3uTebHOE BpeMs MOSIBICHUS JIEKTPOU3MEPUTEIHHBIX IIPUOOPOB.

2. Kak 3Byunt HauOoee o01iee onpeaeneHue METPoIorun?

3. Uewm ObLia BbI3BaHa HEOOXOIUMOCTD MEPEXOa OT €AUHUIL JJIMHBI U MAaCChl, OCHOBAHHBIX
Ha €CTECTBEHHBIX ATAIOHAX, K IPOTOTUIIAM ?

4. UYro Takoe cucrema enuuuil? Chopmynupyiite oblee MpaBuio KOHCTPYHUPOBAHUS CH-
CTeMBbI €AMHHIL.

5. TlosicHUTE CYIIHOCTh PA3IUYUs MEKIY Pa3MEPOM U 3HAUCHHUEM (PU3MUECKOMN BEIUUMHBI.

6. Ilouemy ans mepenaun WHpoOpMAIMU O pazMepe (pU3NUECKONW BEIUYMHBI HCIIOJIb3YeTCs
MHOTOCTyIIE€H4YaTasi cxema?

7. Kaxoii Mmetoa nepeaaun nH(pOpMAIMK O pa3Mepe eJMHUIL UCTIONIb3YeTCsl B TaKOH cxeme?

8. B uem 3akirodaeTcs paziavuue MEXIy CpeICTBaMHU U3MEPEHUI U CpeiCcTBaMuU Nepeaayn
uHpOpMaIUU O pa3Mepe eAUHUIBI?

9. Jlng gero ciyxaT 3TaJIOHBI-CBHJIETEIH, ITAJIOHbI CPABHEHUS M STAJIOHBI-KOMTUU?

10. OnummTe CX0JCTBA U OTIINYHSI 00PA3LOBBIX CPEJICTB U3MEPEHUS U ATAJIOHOB?



Kakue HCOAOCTAaTKU U OOCTOHMHCTBA IMPUCYIIA LIGHTpaHI/I?)OBaHHOﬁ CUCTCMC BOCIIPOU3BCIC-
HHHN CAUHUIL (1)I/I3I/I‘I€CKI/IX BCJIIMYUH?

11.
12.
13.
14.
15.
16.
17.

UYro takoe puznueckast BenmuunHa?

[TosicHUTE CYHITHOCTB Pa3IMyUs MEXKIY Pa3MepOM U 3HAaYeHUEM (PU3HUECKON BEITUUHHBI.
Uto Takoe KBanuMeTpusi?

Uro BKiIOYaeT B ce0s cucteMa (pU3MIeCKIX BEINIHH?

Kakwue tunsl usmepurenbHbIX Kaia Bel 3Haere?

Urto oTHOCHUTCS K OCHOBHBIM enuHunam CHU?

Onwummre padoty ['ocyaapcTBEHHOTO MEPBHYHOTO AITajOHA CAMHUIBI BPEMEHU M Ya-

CTOTBI Y HIKaJIbl BDEMCHH.

18.
19.
20.

YUHBI?

21.
22.

Kak Bocripou3BouTCs €AMHNLIA TEPMOAUHAMUYECKON TeMIIepaTyphl?
UTto Takoe «KBaHTOBAsi METPOJIOTUS»?
Kak knaccuduuupyrores cnocoObl IOTYyYEHHs YHCIOBOTO 3HAUEHUS U3MEPSIEMON Beln-

Uto Takoe MeTo ] u3MepeHus?
Uto cnyxut KiacCU(pUKAIIMOHHBIM MPU3HAKOM B pa3/ielieHHHd METOJI0OB M3MEPEHUM Ha

METO/I HETIOCPECTBEHHOM OLIEHKH U METOJI CPAaBHEHUN ¢ MEPOii?

23.

naaeHus?

24,
25.
26.
27.
28.
29.
30.
31.
32.
. UeM 0TJINYAIOTCS YaCTHBIE U MOJIHbIE TMHAMUYECKHE XapaKTEpPUCTUKH CPEICTB U3Mepe-

33
HUN?

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

B gem cocrost pasinuua MEKAy METOAaMU IMPOTHBOIIOCTABJICHUEC, 3aMCIICHUA U COB-

Uro Takoe nmopor oOHapyKeHHsl (UyBCTBUTEILHOCTH)?

JlaiiTe onpeneneHne CpeCTBY M3MEPEHUN.

Uto Takoe Mepbl? B uem oTiinure MeXay MHOTO3HAYHBIMU U OJHO3HAYHBIMHU Mepamu?
[Tepeunciure rpynmbl METPOJIOTUYECKUX XaPAKTEPUCTHK CPEICTB M3MEPEHUM.

Uto Takoe KJIacC TOUHOCTH CPEICTBA U3MEPEHUI?

Kax Mo>xHO paccunTaTh HHTEHCUBHOCTH OTKa3a TUCKPETHOTO AJIeMEeHTa?

Yto Takoe MeTpoJorudeckas Haae>KHOCTh?

Kaxk knaccudunupyrorcs pexxuMbl pabOThI CPEACTB U3MEPECHUI?

Kak cBsizaHbl XapakTep U3MEpEeHUsI U PEKUM pabOThI CpeACcTBa U3MEPEHUs?

Kakue ucnpITarensHble CUTHAIBI Yallle BCETO UCIOb3YIOT Ha MPaKkTUKe?
Yto Takoe MorpemHoCcTh CPeACTBA U3MEPEHUI?
Kak xnaccuuuupyrorcs morpenrHocTH CpeACcTB U3MEpEeHUi?
[lepeuncnure MOTPENIHOCTH CPEJICTB U3MEPEHUI 110 (POPME UHCIOBOTO BBIPAKECHHUS.
B uem 3akiouyaercs cyTh MOTPEHIHOCTH rucrepesuca’?
Uem craTudeckast MOrpeIHOCTh OTINYAETCS OT AMHAMUYECKOM?
HazoBurte 0CHOBHOI MOCTYNIAT METPOJIOTHH.
Urto Takoe ciayuyaitHoe coObITHE?
Kak paccuntbiBaeTcs cpeJHEKBaApaTUYHOE OTKIOHEHHE?
UTto Takoe JOBEpUTENbHBIN HHTEPBAT U JOBEPUTENbHAS BEPOATHOCTD?
Chopmynupyiite «IpaBUiIO TPEX CUTM.
Onumure NOpsAIOK AeHCTBUN mpu 00paboTKe HEOONBIIOro 00beMa IKCIEPUMEHTANb-

HBIX JJAHHBIX C UCIIOJIb30BAHUEM t — pacupCaciiCHus CTLIO,I[GHTEI.

46.
47.
48.
30BaTEISM.
49.
50.

Uto Takoe MepBUYHBIN U3MEPUTENbHBIN ITpeoOpa3zoBaTeb?
Jl7is 9ero cmy»XuT 3aluTHAs apMarypa’?
[lepeuncanre rpynnbsl OCHOBHBIX TpeOOBaHMI K MEPBUYHBIM U3MEPUTEIILHBIM IIpeoOpa-

Yro Takoe METOIMKA anmnapaTHbIX QyHKIUN?
Kak mpousBoauTcs kiaccu(ukanus NepBUYHBIX U3MEPUTENIBHBIX NTpeoOpazoBaTesnei?

51. Kakue HenocTaTKM MPUCYIIM PEOCTATHBIM MEPBUYHBIM HU3MEPUTENILHBIM MpeoOpa3oBa-

TEIIM?

52.

Yro Takoe TCH3OQYBCTBHTCHLHBIf/'I I/IBMCpI/ITeJ'IBHHﬁ Hp606pa3OBaTeJ'IL?



53. Jlns 4ero ucnosb3yrTcs MOIyIIPOBOIHUKOBBIE H3MEPUTENIbHBIE TPeoOpazoBaTesn?
54. C moMoIpI0 KaKMX HU3MEPUTENBHBIX MpeoOpa3oBarenell perucTpUpyrOTCs MPSIMOJIH-

HEHHBIC TIepeMenieHus? B kakux nuanazoHax MPUMEHSFOTCS 3TH NpeoOpa3oBarenun?

55. Kakue cymiecTByloT XapaKTepUCTUKN IEPEMEHHOTO HAIPSKEHUS?

56. Yro Takoe koA PHUIHEHTH! aMIIUTY bl U (opMbI? [ 4ero oHU PUMEHSIOTCS?

57. Ha3zoBwute aBa TUMA MPOTHBOACHCTBYIONIETO MOMEHTA B H3MEPUTEIHHBIX MEXaHU3MaXx.
58. Uro Takoe noromeTpsi?

59. Kakue ObIBarOT 21€KTPOU3MEPHUTEIBHBIE MEXaHU3MBI?

60. B yewm 3akmodaeTcsi 0COOEHHOCTh MEKTPOCTATUYECKOTO HIIEKTPOU3IMEPUTEIHLHOTO Me-

xauusma?

61. HauepTute HeNMHEHHBIN SJIEMEHT C YCTPOHCTBOM MaMSTH M OOBSICHUTE MPHUHLUI €T0

paboTHI.

KOJBbI.

62. OnumuTte OCHOBHBIE METOJBI MPeoOpa30BaHUS 3HAUYECHUH HEMPEPBHIBHBIX BEINYHH B

63. Yro Takoe METOAMYECKAs TOTPEITHOCTH?

64. OnuiuTe TMHaAMUYECKUE MOTPEITHOCTH B IIU(PPOBBIX U3MEPHUTENBHBIX MpHUOOpax.

65 Yem oTnmuaeTcs akTHBHAsI U PEaKTUBHASI MOIITHOCTH?

66. Kak gamie Bcero n3MepsoT akTHBHYIO MOIITHOCTh MMPOMBIIIUIEHHON 9aCTOTHI?

67. Kak MOXHO WM3MEpHTh KOCHHYC Pa3HOCTH ()a3 MEXIy TOKOM W HaNpsDKEHUEM IS

OMpCACIICHNA MOITHOCTH B JHUAIIA30HE 3BYKOBBIX U BBICOKHX qacToT?

HOCTB?

68. B kakom ciydae UCTIOIb3yeTCsI METOT TPEX BOJIBTMETPOB?
69. Ha gem ocHoBan MeTo1 n3mepenue montHoctd CBY curnanos?
70. Kakum crmoco0OM MOXHO TOYHBIX HM3MEPUTh OTHOCHUTENIbHO Oosbimyro CBY  momr-

71. B ueM nmpeuMyIiecTBO KaJOpUMETPUUYECKUX BATTMETPOB LIUPKYISAIIMOHHOTO THUIA?
72. Kak uaMmepsroT Mairyto MotHocth CBU?

73. Yto Takoe TepMHCTOP?

74. ]Jlns gero ciayxaT HampaBJeHHBIC OTBETBUTENN?

Kpurepumn oueHku:
«3a4TEHO»: MoJay4eHbl OTBETHI HA 50% 3a7aHHBIX BOIIPOCOB.
«HE 3a4TEHO»: MOJIy4eHbl OTBEThI MeHee ueM Ha 50% BompocoB

KoMmIeKkT 0T4€TOB MO J1a00pPaTOPHBIM padoTam

JladopaTtopHas padora Nel «OcHOBHBbIE, JONMOJHUTEJbHbIE H MPOU3BOAHbIE BeJIHYHHbI. Pa3-

MepHOCTH (PM3UYECKUX BEJTHMYUH)

dopma oryera 1o npakTuIeckoi padbore Nel
1. Ilenp paGoOTHI - U3YUNUTH MEKIYHAPOAHYIO CHCTeMY equHHI] SI, cucreMy (pU3NYecKUX BEUYHH,

npaBuia o0Opa3oBaHMA pa3MepHOCTel pu3nueckux BenuurH. HayuynThes BbIpakaTh pa3MEpHOCTH MIPOU3BO-
HBIX (pU3MYECKUX BEIWYMH Y€PEe3 Pa3MEPHOCTH OCHOBHBIX U JIOMOJHUTEIBHBIX.

2. [IporpamMma paGoTHI

1. Pemnte 3anaun 1...4 COBMECTHO C mpenoaaBaTeieM, 3aJa4u S...9 caMOCTOSITENbHO.

2. [onyunTs MHIUBHYaTbHOE 3a4aHUE Y IIPENIOAABATEIIS.

3. BbInmonHuTh HHANBUAYATBHOE 3aJaHHE.

[opsiiok BBINOIHEHHS! TPAKTUIECKON 4acTH J1a00paTopHOil paboTh

3agaua 1

OmnpenenuTs pasMEpHOCTh MPOU3BOAHONW (U3NUECKON BEMTUYMHBI 00beMa V, pacCUuUTHIBAEMOW IO

dbopmyne V=a-b-h, rue a,-b,-h — rabapuTHbIe pa3Mepsl JUTMHA, IIUPHHA U BBICOTA COOTBETCTBEHHO.

Pentenne 3agauu 1
Dim V=L-L-L=L?
3amauva 2



OmnpenenuTs pa3MepHOCTb MPOU3BOAHON (PU3NUECKON BETHMUYUHBI CKOPOCTH U, PaBHOM MEpBOH Mpo-
H3BOJHOM OT NIEPEMEILECHUS 110 BPEMEHH.

Pemenne 3agaun 2

v =dl/dt

Dimo=L/T=LT*

3anaua 3

OmnpenenuTsb pazMepHOCTh MPOU3BOTHON (HU3UUECKON BETHUUHBI YTIIOBOM CKOPOCTH (0, PABHOH Tep-
BOM ITPOM3BOJHOM OT yIJIa IOBOPOTA 110 BPEMEHHU.

Pemenne 3anaun 3

w =dp [ dt

Dime =1/ T=T 1

3anava 4

OnpeaenuTh pa3MEPHOCTh MPOU3BOJHON (hU3UYECKON BEIMYMHBI CHIIbI F, sBistomieiics Mepoii Me-
XaHWYECKOr0 BO3AEUCTBHSA Ha TEJIO CO CTOPOHBI APYrux Ten W paccuuthiBaemor mo II 3akony Hrrotona
F=ma, roe m — macca Tena, a — ero yCKOpeHue, paBHOE BTOPOU MPOU3BOIHON OT MEePEMENICHUS 10 BPEMEHH.

Permrenue 3agaun 4

F=m-dl/d%

Dim F=M-L IT >=M-L-T

3ajgaua 5

OmnpenenuTh pa3MEpPHOCTh MPOU3BOJAHON (PU3UUECKON BEIMYMHBI YCKOPEHHUS @, PaBHOTO IEPBOMN
IIPOU3BOIHOM OT CKOPOCTH I10 BPEMEHU.

3anauya 6

OmnpenenuTh pa3MEepPHOCTh MPOU3BOJHON (DU3NUECKOW BETMYWHBI YIIIOBOIO YCKOPEHUS &, PABHOTO
[IEPBOU MPOU3BOAHON OT YIJIOBOM CKOPOCTH IO BPEMEHHU.

3anaua 7

OmnpenenuTs pazMepHOCTh MPOU3BOTHON (U3NUECKON BETMYMHBI TUIOTHOCTH TEJa p, PAaBHOW OTHO-
IIIEHUIO MacChI 3JieMeHTa Teja dM K 00seMy aToro aaemenTa dV.

3anaua 8

OmpenenuTs pa3MEpPHOCTH MTPOU3BOIHON (DM3UUECKOI BETMYMHBI JaBJICHUS P, paBHOTO OTHOILICHHIO
cuiel dF, nelicTByIOIIEH Ha AJIEMEHT MOBEPXHOCTH HOPMAIBHO (IEPHEHAMKYISIPHO) K HEi, K miomamm dS
9TOrO JIEMEHTA.

3anaua 9

OmpenenuTs pa3MEpPHOCTH MTPOU3BOIHON (DM3MUECKOI BEITMUMHBI SJIEKTpHUYEcKoro 3apsiga Q, paBHo-
IO IPOU3BEIECHUIO CUIIbI TOKa | Ha BpeMs t, B TeueHne KOTOpPOro 1Iel TOK.

3. Pe3ynbTaThl, BHIBOIBI

IIpakTyeckasi padota Ne2 « AJropuTMbI 00pPad0TKH MHOTOKPATHBIX H3MeEPeHH il »

dopma oTdgeTa 1o MPaKTUUIECKOM padore Ne2

1. Henb pabotsr - M3yunTh anropuTMbl 00pabOTKH MHOTOKPATHBIX M3MepeHni. Hayuntbes oreHu-
BaTh NCTUHHOE 3HAUCHHE M3MEPSEMON BEMYMHBI U CPEeIHEKBaIPATUYHYIO MOTPENTHOCTh MPH MHOTOKpAT-
HOM M3MepeHWH. HayuuTcst cTpOuTh TUCTOrpaMMbl M TIOJMTOHEI PaCIIpENeNeHus] pe3yIbTaTOB U3MEPEHUN U
10 WX BUJIY OIICHWBATh HOPMAIIBHOCTD pPaclpeelIeHus pe3yJIbTaTOB HAOIOISHHH

2. [Iporpamma paboTHI

1. Pemuth 3amaun 1,2 COBMECTHO ¢ MPEnogaBaTeIeM.

2. Pemmts 3amaum 3...6 CaMOCTOSATENBHO.

[Topsimok BRIMOTHEHHS MTPAKTHYECKON YacTh J1abopaTOPHON paboOTHI

3anmava 1

Pe3ynbTaThl MHOTOKPAaTHOTO M3MEPEHUS! JUIMHBI CTEPKHS (MM) CIIEyIOLIHE:
18,309 18,312 18,304 18,309 18,308
18,307 18,309 18,306 18,313 18,303

HOCTpOI/ITI) TUCTOrpaMMy U IOJUI'OH PACTIPCACICHUA PE3YJIbTATOB HaGJ’IIO,I[GHPIﬁ, Ha OCHOBAaHHHU 4YE€I0
OLCHHUTH CTCIICHb HOPMAJIBHOCTHU PACIIPCACIICHUS. Haiitn OLICHKY UCTUHHOI'O 3HAYCHUA MNJIMHBI CTCPIKHA U
TOYCYHYIO OLICHKY CKO AJIAHBL CTCPIKHA, UCXOAA U3 NPCAIOJIO0XKCHUS HOPMAJILHOCTH PACIPEACICHUSA pe-
3yJIbTAaTOB H3MepeHPIﬁ.



Pemrenue 3agaun 1
3a OlLlIEHKY UCTUHHOI'O 3HAYCHUSI U3MEPSIEMON BEIMUMHBI PUHUMAETCS MaTEMaTHUECKOE OKUIAHNE
pe3yIbTATOB HAOIIOICHUN

M[X] :Txfx(x)dx: m, .

Jl11 HOpMaNbHOTO pachpenereHnss MaTeMaTUYECKUM O)KMJIaHUEM U, COOTBETCTBEHHO, OIEHKOW HcC-
TUHHOTO 3HAYECHUS SBIISIETCS cpeHee apu(MeTnieckoe U3 pe3ylibTaToB OT/IENbHBIX HAOMI0ACHHH Xj,

J— 1 n _ 1 10
m=X==>X,. L=-—->1=18308
ns 1043

Uctunnoe 3Hauenue ;uinHbl crepxHs 18,308 Mm.
Toueunas ornenka CKO pe3ynbrara cepuu U3MepeHuit onpeesnsercs mno Gopmysie:

rae Ai — OTKIIOHEHHE OTACIIBHBIX I/ISMepeHI/Iﬁ OT MaTEMAaTHU4YCCKOro OXXUAaHusa CCpUn U3 n n3Mepe-

HHH.
Tabnuia 4 — O6paboTKa pe3yabTaTOB HAOIIOICHUN

No Pesynb- OTkioHeHne HabIoe- KBaznpar oTknoHeHus

Ha6J;IO- Tar Ha6JHOIIe- HUA OT MATEMATHYCCKOI'O OXKH- Ha6HI—OJICHI/I51 OT MaTeMaTny4e-

HUS; JaHUS; CKOTO OXKHJIaHMUS,
AACHHA li, Mm Ai, MM A2, 10 mm?

1 18,309 0,001 1
2 18,307 —0,001 1
3 18,312 0,004 16
4 18,309 0,001 1
5 18,304 — 0,004 16
6 18,306 — 0,002 4
7 18,309 0,001 1
8 18,313 0,005 25
9 18,308 0,000 0
10 18,303 — 0,005 25
)y 183,08 90

-6
S, = /w =10"°=0,001;
10-9

Toueunas ouenka CKO nmunbl crepxkaa 0,001 M.
[TocTonM rucTorpaMMy | IOJIUTOH paclpeneneHnii, pa30onuB Tuana3oH pe3yIbTaToB U3MEPEHUH Ha 5
PaBHBIX HHTEPBAJIOB.

Hunanason Kon—Bo pe3ynbraToB
[18,303 — 18,305] 2
(18,305 — 18,307] 2
(18,307 — 18,309] 4
(18,309 — 18,311] 0
(18,311 —18,313] 2




Nk

0 |, Mm
18,303 18,305 18,309 18,311 18,307 18,313

Pucynok 2 — I'nctorpaMma ¥ MOJMTOH pacipeeseHIs

HOCKO.HBKY MaKCHuMaJIbHas1s OTHOCHUTCIIbHAA YacToTa HOHalIaHI/Iﬁ COBIIAIa€T C MaATEMAaTHYCCKHUM
OXKHTAHKEM, TO BO3MOYKHO C/IENATh MPEAMOI0KEHNE O HOPMAILHOCTH pacIpeaeeHns Pe3yIbTaTOB H3Mepe-
HUM.

3amaya 2

[Ipu m3mMepennu pa3mepa Jeraiad ObUTM CICAYIONIME WCTOYHUKH MOTPEITHOCTH U3MEPEHHI: cpel-
ctBa m3Mmepernit Acy ==+ 0,05 MM, orcuera omeparopa Aon = =+ 0,01 mm. Omnpenenure peaabHyO MOTPEIi-
HOCTb U3MepeHus A.

Pemenne 3amaun 2

PeanbHas morpemHocTh u3MepeHus: A CKIIaIbIBaeTCs M3 MOTPEITHOCTEN CpelicTBa U3MepeHust Acy
orcuera omneparopa Aor.

A=|ANE |+|Ai-,‘ |=0,05+0,01=0,06;

Peanpnas norperrocts u3meperus A =+ 0,06 mm.

3amaga 3

JlaHbl pe3ysIbTaThl MHOTOKPATHBIX M3MEPEHUH qramerpa aeranu Di [mm].
5,26 5,28 5,25 5,28 5,28
5,32 5,31 5,28 5,27 5,27
5,28 5,26 5,24 5,26 5,28
5,25 5,30 5,26 5,24 5,23

[IpenBapuTenbHO OLEHUTH HPABAONONOOHOCTh NOMYILIEHUS O TOM, YTO IOJIyYEHHbIE IOKa3aHUS
MOJUUHSIOTCS HOPMAJIbHOMY 3aKOHY PACIpEAETICHHUs] BEPOSTHOCTH IO BULY IMCTOIPaMMBbl, TOCTPOSHHOH Ha
OCHOBAHUH IOJYYCHHBIX IKCIIEPUMEHTAJIbHBIX AaHHBIX. OLEHUTh UCTUHHOE 3HAYCHHUE U HAMTH TOUYECUHYIO
ouenky CKO sToro auamerpa, UCXons U3 NPEANOIOKEHNS] HOPMaJIbHOCTH PACIIPEAEIECHUS PE3YJIbTATOB U3-
MEpEeHHUil.

3anava 4

[Ipr MHOrOKpaTHOM M3MEPEHUHU TEMIIEPATyphl B NMPOU3BOJICTBEHHOM ITOMELICHUH MOJIYyYEHBI Cie-
JyloIye pe3yabTaThl B rpanycax Llensens:

20,24°C 20,13°C 20,12°C 20,20°C 20,16°C

20,17°C 20,19°C 20,21°C 20,15°C 20,23°C




OHCHI/ITI) HpaBI[OHOI[O6HOCTI> JOMYHICHUA O TOM, YTO IOJMYYCHHBIC IMMOKa3aHUA MOAYUHAIOTCA HOP-
MaJIbHOMY 3aKOHY pacHpCAciICHUs BCPOATHOCTU, OLICHUTL UCTUHHOC 3HAYCHUEC U HaWUTHU TOUCUHYIO OLICHKY
CKO TEMIICPATYPhI, UCXOAA U3 MPECANOJIOKCHNA HOPMAJIbHOCTU paCpCaACICHU PE3YyJIbTaTOB I/I3MCpCHI/II>'I.

31_11)11/? llffo)FOKpaTHOM M3MEpEeHNH JMHAMOMETPOM YCUJIHS MOTYYEHbI CIIAYIONINE PE3YyNbTaThl:
29,76 29,74 29,75 29,78 29,78
29,73 29,81 29,78 29,77 29,77
29,78 29,76 29,74 29,76 29,78
29,75 29,80 29,76 29,82 29,78

OneHUTh MPaBAONONO0OHOCTh JIOMYIEHUS O TOM, YTO MOJTYYEHHbIC MTOKa3aHUs MOAYHHSIOTCS HOp-
MaJbHOMY 3aKOHY Paclpe/ieleHus] BEPOsSTHOCTH, OLIEHHTh UCTUHHOE 3HAYCHUE W HAWTH TOYEYHYIO OLIEHKY
CKO ycunus, ucxofist U3 MPEAIoNoKeH!s HOPMAJIbHOCTH pacIpeesieHus pe3yJIbTaTOB H3MEPEHUH.

3ajgaua 6

[lpr wucnbpITAHMM MaTepHalla Ha pacTSHKEHHE HW3MEpEeHHEeM TONMyYeHbl 3HadeHus cuibl F =
(903 + 12) H u miommam monepeyHoro cedenus crepxkus S = (314 + 4) M2 Vkaxute npeenbHble IPaHUIIb]
JUTSE ICTUHHOTO 3HAYCHUS HAINPSHKCHUS, €CIIU MPeJIelT IPOYHOCTH onpezensercs no gopmyne ¢ = 4F/S. 3ua-
YeHUE MOTPENTHOCTH OKPYTIISIETCSI IO OJTHOM 3Havaeld HuQpsbl.

3. Pe3ynbTaThl, BRIBOIBI

IMpakTnyeckas pagora Ne3 «OmnpeesieHue T0BEPUTETLHOI0 HHTEPBAJIA € IOBEPUTEIBHOI Be-
POSITHOCTBIOY

dopma oTyera 1o mpakTuIeckoit padore Ne3

1. Lenb pabotsl - U3yunTh alropuT™Mbl 00paOOTKH MHOTOKPATHBIX M3MepeHuid. HayuuTbes oreHu-
BaTh UCTUHHOE 3HAYCHHUE U3MEPSIEMOM BETUYUHEI IPH MHOTOKPATHOM M3MEPEHUH C MTOMOILBIO HHTEPBAJIOB

2. [IporpamMma paboThI

1. Pemmuts 3amaun 1...3 COBMECTHO C mpenoaaBaTeieM.

2. Permmte 3amaum 4...7 caMOCTOSTENBHO.

ITopsimok BBITIOMHEHUSI MPAKTHYCCKON 9acTH Ja00paTOPHON pabOThI
3amaya 1

ITo pesynbrataMm mATH HaOMIOACHWNA ObLIA HaiijeHa JIHHA CTepPXKHS. MTOr M3MepeHud COCTaBiseT
L=18,308 mm, S.=0.005 MM, mpu4eM CyIIECTBYIOT JIOCTATOYHO OOOCHOBaHHBIE MPEAMOIOKEHUS O TOM, YTO
pacnpezneneHre pe3yIbTaToB HAOMOIeHn ObUIO0 HOpMaNbHBIM. Tpedyercss OleHUTh BEPOSTHOCTD TOTO, YTO
HWCTUHHOE 3HAYCHHE JUTMHBI CTEPIKHS OTINYACTCS OT CPETHETrOo apu(pMETHIESCKOro M3 IISITH HAONMIOACHUHA HE
6oibie yem Ha 0,01 mm.

Pemenwne 3agaun 1

W3 ycnoBus 3amaun clieyer, 9To HMEIOTCSl BCe OCHOBAaHUSA LTS IPUMEHeHus pacnpenenenns CTeio-
neHTa. Berancisiem 3nadueHue npoou CThIoAeHTA:

_% _001 _ 5
P s, 0,005

OmnpexnensieM 9nCIIO CTEMEHeH cBOOOAB: k =n—1=5—1=4.

Haxoaum 3Ha4yeHHe JTOBEPUTEIbHOU BEPOSTHOCTH MO TAOIMYHBIM AAaHHBIM st K=4 u tp=2. P=
0,8838.

Takum 0Opa3oM, BEpOSITHOCTh TOTO, YTO HCTUHHOE 3HAYEHUE JITUHBI CTEP)KHS OTIMYASTCS OT CpPe-
Hero apudmeruveckoro u3 msATH HabOmromeHuit He Oosbmie yeM Ha 0,01 MM P= (,8838 wm cocraBmisier
88,38%.

HWror usmepennii L = (15,785+0,010)1 i ,P =0,8838.

3amayva 2

B ycrnoBusx mpensiayinen 3aaui HAUTH JOBEPUTENBHYIO TPAHUITY TTOTPEITHOCTH Pe3yJibTaTa u3Me-
peHuil 11 1OBEpUTENbHOU BeposiTHOCTU P=0), 99.

Pentenne 3agauu 2

OmnpenensaeM Mo TabJUYHBIM JTaHHBIM 3HaUYeHHe Apobu CthrofeHTa i k=4 u P=0,99: tp=>5,84.

CrnenoBaTenbHO, JOBEPUTEIIbHAS TPAHUIIA!



S, =t,-S,_=5,84-0,005=0,0292 11 .

Wtor usmepenuit | _ (15,785+0,0292)i i , P —0,99.

3anava 3

[Ipu n3mepennn Temmneparypbl T B momenieHnu TepMomerp nokasbiBaeT 26°C. CpeaHee KBajapaTu-
yeckoe oTkIoHeHue nmokazanuil ot = 0,3°C. CucremMatudeckasi morpemnocts uaMepenus: As = +0,5°C. Yka-
JKUTE TOBEPUTEIIbHBIC TPAHHUIIBI /ISl HCTHHHOTO 3HAYCHUS TEMIIEPaTypsl ¢ BeposTHOCThI0 P = 0,9973 (tp =3).

Pemenne 3anaun 3

HcruHHoe 3HaueHNE TeMIepaTypsl IPU UCKIIOYEHHUH CHCTEMAaTHISCKOW MOTPEITHOCTH:

Tiyo =O— A =26—(+0,5) =25,5°C.

[oBeputenpHas rpaHuia:

op =t,-0; =3-0,3=0,9°C.

Uror m3mepennit T = (25,5+0,9)°C,P =0,9973.

3anava 4

IIpu usmepenun ycwmius nuHamomerp mokaspiBaer 1000 H, morpentHocTs TpaayHpoOBKH paBHA —
50 H. Cpennee kBagpaTuyeckoe oTkIoOHeHHE noka3annid oF =10 H. Ykaxurte noBepUTEIbHBIE TPAHUIIBI JUTS
MCTUHHOTO 3HAYCHHS U3MEPSIEMOro YCHIIHUS ¢ BEeposTHOCTBIO P = 0,9544 (tp = 2).

3ajgaua 5

Haiitu cpeaHee 3HaUeHHE pacCTOSHUS MEXTy OPHEHTHPAMK OCel 3JIaHHS U JIOBEPUTENBHBINA UHTEP-
BaJl, B KOTOPOM HaXOJHUTCS 3TO 3HAY€HHE, C JIOBEPUTEIbHON BeposTHOCTHIO 0,99 mpu crenyrommx usmepe-
HHUSIX TOTO pacctosHus, M: 18,124; 18,127; 18,121; 18,122; 18,131.

3anauya 6

PesynpraTel mATHKpaTHOTO M3MEpeHus Auamerpa aeranu D=5,27 mM. CucremaTnueckas MOrpel-
HOCTb, BBI3BaHHAsI M3HOCOM I'yOOK ImTaHreHnupkyss, cocrapisier +0,07 mm. CKO pe3ynbTaToB n3MepeHwuid
o0p=0,12 mM. 3anmcaTh pe3ynbTaT U3MEPEHHS MIPH JIOBEPUTENLHON BeposiTHOCTH P=0,95.

3anaua 7

[Ipu ompeneneHWH CHIIBI MHEPLUU 1O 3aBUCUMOCTH F = m::d M3MepeHMsIMH MOMy4YeHBl 3HAYCHHUS
m =100 kr u yckopenue a =2 m/c’. CpeaHHe KBaJpAaTHUECKHE OTKIOHEHHS PE3yJbTATOB H3MEPEHHIl:
om = 0,5 k1, 62 = 0,01 M/c®. 3amucaTh pe3yIbTaT ONPEICICHHON CHIIBI HHEPIMH ¢ BEpOATHOCTHIO P = 0,966
(tr = 2,12).

3. Pe3ynbTaThl, BHIBOJBI

IpakTuyeckas padora Ned «M3mepenne nmapaMeTpoB NIEKTPHYECKOT0 CUTHAJIA C MOMOIIBIO
ocuunsiorpaga

®dopma oTdeTa o MpaKTHUIECKor padore Ned

1. Ienb paboThl - 3HAKOMCTBO ¢ IPUOOPAMU JJIsl PETUCTPAIIUH JCKTPUIECKUX CHTHAIIOB M, B YaCT-
HOCTH, C YCTPOMCTBOM 3JIEKTPOHHO-TTydeBoro ocumiuiorpaga C1-65, a Taxke mpruoOpeTeHne MpakTHIECKUX
HABBIKOB OTPEICIICHHS TapaMeTPOB dIIEKTPHUECKOT0 CHTHAJIA C €T0 TTOMOIIIBIO.

2. IlporpamMma paboTHI

1. O3HaKOMHUTHCS ¢ PabOTOH AIEKTPOHHO-TYYEBOT0 ocuiuiorpada;

2. [omyuuTs 3aganne y mpenonaBarens (popMa 1 4acTOTa CUTHATA);

3. 3apucoBaTh OCLIIUIOTPAMMY U 3alIMCATh MAcIITad KOOPANHATHOW CETKU;

4. OmnpenenuTs aMIUIUTYLY, pa3Max, IEpPUO U YaCTOTY 3JEKTPUUECKOr0 CUTHAJIA;

5. O003HaYNTh Ha OCLMJUIOTPAMME OCHOBHBIE XapPaKTEPUCTUKU 3JICKTPHUUECKOr0 CUTHaNa (aM-
IUTUTYAY U TIEPUON);

6. CrenaTth BBIBOABI IO padoTe.

[opsimok BRIOTHEHHS TPAKTUIECKOH YacTH Jab0opaTOPHOH paboThI

1. VYBuzaers 4yeTkuil CUrHaJ Ha 3KpaHe ocuuiuiorpada;

2. W3MepuTh aMIuIMTYAy U pa3Max 3JIEKTPUUECKOro CUTHalla (HapspKeHNs);

2.1. ns npoBeaeHs U3MEPEHUs pa3Maxa BBIIOJIHUTE CIENYIOLINE ONepaliu:

2.1.1) mopaiiTe CHTHAJ HA THE3IO « ;S » ycrnutens Y,
2.1.2) ycranosure nepekimouatens «BOJIBT/EJLy Tak, 4To0bl CHIHAI Ha 3KpaHe oclmiorpada
3aHUMAJI TISITh JIeTICHHIA;



2.1.3) ycraHoBuTE TYMOJIEp «; » B MOJIOKECHHE « ».

2.1.4) pyukoii «YPOBEHb» ycTanoBuTe ycTOW4YMBOE M300paKeHHE. Y CTAHOBHUTE MEPEKIFOYAT ellb
«BPEMS/JIEJL.» B monioykeHHUE, MPU KOTOPOM Ha SKpaHe HaOJIF0IaeTCs HECKOIBKO MIEPUOJIOB UCCIISAYEMOT0O
CHUTHAJIA;

2.1.5) ycraHoBuTe py4Ky « ] » Tak, 4T0ObI HIKHUI YpPOBEHb CHTHaja COBIMAJAN C OJHON U3 HIK-
HUX JIMHAN CETKH, a BEPXHUH ypOBEHb HAXOMWJICA B Mpenenax pabodeil yactu skpaHa. Pydkoit « <> » cme-
CTHTE M300pakeHNe TaKUM 00pa3oM, YTOOBI BEPXHHI YPOBEHb CUTHAJIA HAXOJHUIICS Ha IEHTPaIbHOW BEpPTHU-
KaJIbHOW JTMHUU (PUCYHOK 27

2.1.6) wu3MepbTe PacCTOSHUE B JICNCHUSAX MEKAY KpaWHHUMH TOYKAMH pa3Maxa CUrHajia. Pydka
«[IJTABHO» nomxna ObITh ycTaHOBJIEHA B MTONTOKEHHEK ¥ ».

TIpumeyanue. ITOT METONl MOXKET OBITh MCIOJB30BAH JIsi U3MEPEHHS HAIPSDKEHUST MEXKIY JIBYMS
JOOBIMHU TOYKAMH CHTHAJIA, a HE TOIBKO MEXTy MUKaMH (pa3maxa);

2.1.7) yMHOXBTE PaCCTOSHHE, M3MEPEHHOE B YCIOBHBIX €IUHHIAX (IEIEHMIX), Ha ITOKa3aHHe IIe-
pexrouarenss «BOJIBT/EJL».

Ipumep. llpenmonoxxuM, 4TO pa3Max BEPTHKAIBHOTO OTKIOHEHHS cocTaBisierT 4,8 menmeHus ¢ uc-
mojib3oBanueM aenutens 1:10 u ycranoskoii nepexiatodarenst «BOJIBT/AEJL» Ha «0,5».

Hampsokenue pazmaxa curHasia Oyzaer:
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Pucynok 27 — Onpenenenue aMIuTybl CUTHAIA

2.2. I[J'ISI MNPpOBEACHUA U3MCPCHU aMIIJIUTYAbI BBIMTOJIHUTE CJICAYIOINEC OIICpalluu:



2.2.1) ompenenuTe KOHTPOIBHYIO JIMHHUIO 3€MIIM IEPEKITIOYHB B TIOJIOKECHHE « Ly MePEKITIYATENb
« ] 1 TN

Ipumeuanue. He cnemyer nepemeniath pyuxy «J» HoCIe onpeaeeH s KOHTPOIBHOM JTMHIN 3eMITH !

2.2.2) u3MepbTe PacCTOSHHE B JICTICHUSAX MKy KpaiHel TOYKOW CHrHajia U KOHTPOJIBHOM JTMHUCH
3emun. Pyuka «I1JJIABHO» nomxHa ObITh ycTaHOBIIEHA B TONOKeHUE| ¥ »;

2.2.3) yMHOXBTE PAaCCTOSHUE, NU3MEPEHHOE B YCIOBHBIX CIMHHUIAX (JICNCHUSX), Ha TIOKa3aHHE Iie-
pexrouarens «BOJIBT/IEJL.» (aHaorn4Ho onpeaesieHuto pa3maxa).

3. W3mepuTh nepuoa 1 paccyUTaTh YacTOTY INEKTPUUECKOT0 CUTHANA;

3.1. [Ing uzMepeHus: ATUTETbHOCTH CUTHAJIA MEXAY JABYMS €ro TOYKaMHU MPOU3BEAUTE CIEAYIOIINE
OIlEpaLuH:

3.1.1) mopaiiTe CHTHAJ Ha THE3/IO « ;S » yeuuTens Y;

3.1.2) ycranoBute nepexitroyarens «BOJIBT/IEJL.» B Takoe mosiokeHue, 4ToObl H300paKeHUE Ha
SKpaHE COCTaBJISIIIO OKOJIO 5 JIENEHU;

3.1.3) pyukoii «YPOBEHb» ycranoBuTE yCTOIUMBOE H300paKeHUE;

3.1.4) ycranoBute nepekirouarens «BPEMS/JIEJL.» Ha HauOoOJbIIyI0 CKOPOCTh Pa3BEPTKH, HMPHU
KOTOpOH PacCTOsIHUE MEKAY JBYMSI U3MEPSEMBIMU TOYKaMK OyJeT MeHbIIe 8 JIeeHnH, T. K. BO3SMOXKHA He-
JIUHEHMHOCTh N300pakeHUs B IEPBOM U TTOCTIEIHEM JIETICHUH LIKaJbI;

3.1.5) pyukoii «  » mepemecTuTe M300pa)kKeHHE, YTOOBI TOYKU, MEXKIY KOTOPBIMU H3MEpSeTcs
BpeMsi, HAXOJMJIMCh Ha TOPU30HTAIBHON IIEHTPaIbHOW JINHUH;

3.1.6) pydKoii « <> » yCTAaHOBUTE N300paKEHHE TaK, YTOOBI TOUYKH, MEXy KOTOPBIMH H3MEpSETCS
BpeMsi, HAXOJMJIKCh B MpeJieNiaX BOCbMH IIEHTPAIBHBIX JICTICHUI CEeTKH;

3.1.7) wu3MepbTe TOPU3OHTAIBHOE PACCTOSIHUE MEXK/Y M3MepsieMbiMu Toukamu (PucyHok 28). Pyu-
ka «[IJJTABHO» nepexmouarens «BPEMS/EJL» nomxHa ObITh ycTaHOBIIEHA B TIONOKeHHE « 'V »;

3.1.8) ymHOXbTe paccrosiHHe, u3MepeHHoe B 1m.3.1.7 Ha TOKa3aHWE TMEPEKIFoYATENs
«BPEMSI/IEJL.»;

Ipumep. JlomyCTHM, 9TO PaCCTOSHUE MEXIY U3MEPSEMBIMA TOYKAMHU COCTABIISIET S5 eNeHuit (pucy-
HOK 28), a mepexmouatens «BPEMS/IEJL» ycranosiaen Ha 0,1 mc, pactspkka (XOJl) He mpUMeEHsETCs.
JnuTenbHOCTh BpeMeHU

O=5[4%]x0,1] — |=0,51 f
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Pucynok 28 — Onpenenenue JNIUTEIbHOCTY EPUOINYECKOrO CUTHAIA

3.2. )_I.TISI pacydeTa 4aCTOThI IEPUOANICCKOIO CUTHaJla MPOU3BEAUTEC CIICAYIOINEC OIICpalluu:
321) HU3MCPHTC MINTCIBHOCTE BPEMCHU OAHOI'O ICpHUOoaa CUTHAJIA, KaK 3TO OIMCAHO B NPCAbLAY-
M ciiyvac;



3.2.1) paccunTaiiTe YaCTOTY CUTHAJA, KaK BEJIMYUHY, OOPATHYIO TIEPHOIY
=1/T, rue f — yacrora curnana, ', T — mepuos, cek.
Ilpumep. Yactora curHaia, MOKa3aHHOTO Ha PUCYHKE 28, ¢ IIUTENBHOCTBIO mepuoaa 0,5 mc Oyzaer

! 1 28A0.

paBHa fC ===

O 05-10°[f]

3. Pe3ynbTaThl, BEIBOABI
IMpakTuueckas padora Ne5 «MeTposiornueckas KAIMOPOBKa CPeACTB U3MepeHH i »

®opma oTyera 1o npakTuieckoit padore Ne5

1. Henb pabotsl - U3yunTh MeTOABI 00ECIIeUeHUs] eIMHCTBA U3MepeHHi. M3ydnTh cocoObl HOpMHU-
poBaHUS U (OPMBI TIPEACTABICHUS METPOJIOTHUECKHX XapaKTEePUCTUK cpelacTB m3Mmepenus. [IpuoOpectn
HaBbIKM METPOJIOTMYECKON KaTMOPOBKHU CPEICTB U3MEPEHUH.

2. [IporpamMma paboThI

1. [IpoBecTn METPOIOTUYECKYIO KATMOPOBKY BOJBTMETPA;

2. PaccuntaTh morpenHocT BOJIBTMETPA;

3. CpaBHUTH pealibHBIC 3HAUEHUS MMOTPEITHOCTH ¢ MAKCUMAJIBHO JOITYCTUMBIMU U CIENIaTh BBI-
BOJI O IPUTOTHOCTH BOJIBTMETPa K IPUMEHEHHIO;

4, CrenaTth BBIBOABI 110 padoTe.

[Topsimok BBRIIOTHEHHS MPAKTHYECKON YacTh J1abopaTOpHON paboTHI

3anmcaTh KjIacc TOYHOCTH KaauOpyeMoro BOIbTMETPA;

BrrounTs nuTaHue 1a00paTOPHOTO CTEH A, TIpH oMoty TyMmOiepa 1 (pucyHok 35);
IIpoBecTH BHEIIHHI OCMOTpP BOJIBTMETPA;

[IpoBectn onpoboBaHUE BOIBTMETPA;

OnpezenuTh HEBO3BPAIIIEHUE CTPEIIKU K HYJICBOW OTMETKE 110 hopmyiie 5;

[IpoBepuTh yCTaHOBKY YPOBHS MOJIOKEHHST 00Pa3I[OBOr0 BOJIBTMETpa (PUCYHOK 36); Bo3mymHbIi
ITy3bIPEK, BBITOMHSAIOMNN (DYHKIMIO WHIVKATOpa YPOBHS, HOJDKEH HAXOAWTHCS CTPOTO IO LIEHTPY OKPY>KHOCTH,
0003HaYAIOIIEH JIMHUIO TOPH30HTA.

7. YCTaHOBUTH TOCIENOBATEIHHO 3HAYEHHWE HAIPSDKEHUS M0 KaIHOpyeMOMY BOJBTMETPY OT
HIDKHETO IO BEPXHETO MPEAETIoB U3MEpeHus ¢ marom 5 B ¢ moMomsio pydek 6 «rpy6o» u 7 «mmmaBHO» (pu-
CyHOK 35);

8. Jid Ka)kaoro yCTaHOBIIEHHOTO 3HA4YEHHS HAIPsDKEHUS 3aIlucaTh MOKa3aHWs 00pas3IoBOTO
BOJIBTMETPA B TaONMuIly 13 mpu yBeTWYCHWM W TIPH YMEHBIICHUN HampspKkeHus. [lokazanust ¢ 0Opa3IioBoro
BOJIETMETpPa CHIUMAIOTCS C MAKCUMAIIBEHO BO3MOXKHOW TOYHOCTBIO, MEPEeCcedeHus AUaroHaIbHOW JTHHAN IIIKa-
JIBI C TOPU3OHTAIBHBIMU (PUCYHOK 36) MOITOMHUTENHHO ACNAT PACCTOSHUE MEXIY IBYMS COCETHIMHE BEPTH-
KalbHBIMU IITPUXaMH IIKAJbl HA TSATh PABHBIX MHTEPBAJIOB, B pPe3yJbTaTe UEro IeHa JENECHHsS YKa3aHHOTO
BonbTMeTpa 0,2 B.

Ipumeuanue: 1lpu yBemWYeHWH HANPSHKEHHUS CTPENKY KaaHOpPyeMOoro BOJBTMETpA IOABOAWUTH K
3HAYEHHIO CIIEBA, IPH YMEHBIIIEHNH — CIIpaBa.

oML E

Tabmuma 13. Merponornyeckasi KanrnOpOBKa BOIETMETPa

[Tokazanus [Toxazanus 00- AbconrotHast mo- | Bapwma- OTHocUTENbHAs [IpuBenennas

KaauOpye— | pa3LoBOrO BOJb- TPEIHOCTb, st MOTPEIIHOCTb, MOrPEIIHOCTb,

MOTO BOJTb- TMeETpa, B TMOKa- % %

TMETpa B 3aHUH,

B npu pu pu pu B opu yBe- | mpu npu npu

yBe- YMEHb | YBEIHU- | YMEHb JUYEHUU | YMEHb | YBEIH- | YMEHb
YEHUW | IIEHUHM | YEHWH | LIEHUH Harnps- LICHUH | YCHUH | LIEHUHU
Hampsi | Hampsl | Hampsl | Hamps JKEHUS Hampsi | Hamps | Hamps
KEHUSl | )KEHUsSl | )KEHHs | JKeHHs JKEHUSl | KEHUS | JKEHHS
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9. OnpeaenuTh MOrPEITHOCTH U BapHAILIUIO MTOKa3aHUHN KaIMOpyeMOoro BOJILTMETpa 10 Gopmy-
mam 1...4;

10. CpaBHUTH peaibHbIC 3HAYCHUS MOTPEITHOCTH ¢ MAKCHMAJILHO JIOIMTYCTUMBIMH U C/ICIATh BBI-
BOJI O TIPUTOTHOCTH BOJIBTMETPA K IPUMEHECHUIO;
11. CrenaTh BBIBOABI IO paboTe.

3. Pe3ynbTaThl, BBIBOJIBI
I[pakTuyeckas padora Ne6 «M3mepeHne nerajeid ¢ IOMONIbIO IITAHT€HITUPKYJIS

®opma oT4eTa MO NpakTHUYecKoii padoTe Ne6

1. Hens paGoTh! - mproOpeTeHne HaBbIKa U3MEPEHUST Pa3MEPOB JETAIH C MOMOIIBIO IITAHTCHIIUPKY-
JI51, @ TAKKE MMPOBEPKU TOJHOCTH Pa3MEPOB

2. 3ananue Ha paboTy

W3MepuTh MITAaHTEHIIMPKYJIEM YKa3aHHbBIE TIPENoAaBaTeIeM pa3Mephl U CAENATh 3aKIIOUEeHHE O TO/-
HOCTH JICTAJIU 110 KaXIOMY U3 Pa3MepOB.

3. [NopsiioK BBITTOTHEHUST paOOTHI

3.1. BEIOMHUTB SCKU3 IETaH ¥ MPOCTaBUTh OyKBEHHBIE 0003HAUEHHS YKa3aHHBIX MPENoiaBaTeNeM
pa3mepoB, Hanpumep by, ... , ba.

3.2. B OnaHke oTdera 3amucaTh 00O3HAYEHHME pa3Mepa IO YepTeKY, HOMUHAJIBHBIA pa3Mep U 000-
3Ha4YeHUEe ero Mol Jgonycka u Haiinennbie n3 ['OCTa 25347-82 npenenvHble OTKIOHEHUs pa3Mmepa. Hamnpu-
Mep, s pasmepa  01=42h10.0,1) MM.

3.3. Paccunrats npenenbHbie pa3mepsl. Hanpumep, s pasmepa by

blmax = bl +es=42+0= 42,0MM
by i, = by +ei = 42+ (=0,1) = 41,9

3.4. M3mMepuTh MITAaHTCHITMPKYJIEM YKa3aHHBIC pa3Mephl JCTalld M 3allicaTh WX B TAOMUITy OJaHKa
oruera B rpady "pe3ynsTaThl H3MepeHuit" (s pasmepa by pesymsrar usmepenus - 42,10 Mm).
3.5. Caenatp 3aKiI0ueHHE O TOAHOCTH JIETANIM 10 KaXKIOMY U3 Pa3MepOB.
Vcnosue rogHocTr pa3mepa s b

bimin <b< bimax’
rue bi min 4 bi max - IPEACIbHBIC Pa3MepBl,

b -IEHCTBUTEIBHBIN pa3Mep JeTalu, yCTAaHOBJICHHBIN ITyTEM U3MEPEHUMN.

st paccMaTprBaeMoro mpuMepa JIeTaidh HMeeT Opak UCIPaBUMBIH, TaK Kak b]_ > bl max (42,10

> 42,00 mm).
4. Pe3ynpTathl, BBIBOJBI

IIpakTnueckass padora Ne7 «MeToabl MOBEPKHU FIEKTPOMEXAHMYECKUX H3MEPUTEJbHbIX NPHU-
0opoB»

®dopma oTyera 1Mo mpakTUIecKoi padore Ne7

1. Llenb paboThl — H3YYUTHh METOMBI TOBEPKH JIEKTPOMEXaHUUECKUX U3MEPUTEIbHBIX TPUOOPOB.

Pa3nuuatoT HECKOJIBKO METOJIOB IOBEPKU CPEICTB U3MEPEHUII.

Meron coBriaieHUM.

B ocHOBe noBepKu METO/IOM COBIMAJCHUS JISKUT OJHOBPEMEHHOE N3MEPEHUE OHON U TOH K€ BeNu-
YUHBI TIOBEPSIEMBIM PUOOPOM U 00pa3LOBBIM CPEnCTBOM H3MepeHHs. COOTHOLIEHHE MPEAEIOB JOIMyCKae-
MBIX a0COJIIOTHBIX OCHOBHBIX ITOTPEHIHOCTEH OOpa3LOBBIX CPEACTB U3MEPEHHH M IOBEPSEMBIX NMPHOOPOB
JUTS1 KKJIOM TIOBEPsIeMOM OTMETKH LIKaJIbl JOJDKHO OBITh HE Oosiee 1/5 mpu moBepke Bcex KIaccoB TOYHOCTH.

[Ipu onpeneneHrn OCHOBHON MOTPELIHOCTH yKa3aTelb MOBEPSIeMOro Nprudopa HeoOXOAUMO MOCIEN0-
BaTE/IbHO YCTAHABJIMBATh HA MOBEPAEMBIE OTMETKH ILIKAJIBI C Havyajla MIPH IUIABHOM YBEJIMYEHUH U3MEpIeMOn
BEJIMYMHBL, a 3aTE€M Ha T€ K€ OTMETKHU IPH IJIABHOM YMEHBIIEHUH U3MEPSAEMOI BEIWUMHBIL. [l BCEX MOBEpSI-



€MBIX OTMETOK IO 00pa3loBOMY CPEICTBY U3MEPEHHH ONPEACISIOT eUCTBUTENbHbBIC 3HAUCHUST U3MEpsieMOn
BenuuuHEI (puc. 4.1 n 4.2).

JIBe He3aBHMCHMbIE BETHUMHBL 2 N Xy prTrouaroTCs BcTpeuHo. Cxema cpaBHenus (CC) Beigensier

Pa3sHoCTb X - XIC , KOTOpas noaaércs Ha HYJIb-UHAUKATOP. 3HaueHKe Xy HU3MCHACTCA 1O TEX MIOP, IIOKAa HYJIb-

HMHJIUKATOp HE NOKaXeT Houb. Torna A=X k.
IIpyn n3mepeHun HampsKEHUs KOMIIEHCALMOHHBIM METOJOM BCTPEYHO BKIIIOYAKOTCS JABa
HaIIpSDKEHUS: BOCIIPOM3BOJUMOE MEPON U H3MepseMoe. B kadecTBe Hylb-MHAMKATOPA UCIIONIB3YETCs CTpe-
JIOUHBII MarHUTORJIEKTPUYECKUI TAIbBAHOMETP.
[IpuHnun aefcTBUS MOTEHLHOMETpa MocTosHHOro Toka. Ha puc. 4.4 mokasana npuHIUNUAIbHAS
cXeMa MOTEHIMOMETPaA.
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Puc. 4.1. Cxema oBepk# BOJIBTMETPA Me- Puc. 4.2. Cxema noBepku
TOJZIOM COBHAaACHUMH MUJUIMAMIIEPMETPA METOJIOM COBITAJIEHUI

Hynesoit unu koMneHcalluOHHbIA METO/I.
Pabota moTeHmmoOMeTpa OCHOBaHA HAa KOMIICHCAIIIOHHOM METOJ/Ee M3MEPEHUs, KOTOPHIH 3aKJII0YacT-
cs B caenytomieM (puc. 4.3).

X cC Hi

L)
L)

X,

Puc. 4.3. CtpykTypHas cxema MOTEHIIHOMETpa

O6pasuoBsie pe3uctopsl Ry, Ry, Rp 1 Eq, 00pa3yroT pabodyto mens moTeHmuomerpa. Msmepenne
HAIpsDKEHUSI OCYILECTBIISICTCS B CIEAYIONIEM IMOPSIKE: MEepeKIoYaTeNb ralbBaHOMETpa yCTaHABINBAIOT B
TIOJIOKEHUE «HOPMAJIBHBIN 1eMeHT». [lepexinouaTens pacroaokeH B JICBOM HW)KHEM YIITy Ha MaHEIN NpH-
Oopa. Ha cxeme cooTBeTcTBeHHO B JieBoe monoxkeHnue (puc. 4.4). zmenss 3nadenne Rp, moduBarotcs Hye-
BOT'O TTOKA3aHUS TrajbBaHOMETpa. YeThlpe PYKOSTKH CONMPOTHUBIECHHS Rp pacriono)KeHBl B JIGBOM BEPXHEM
yIJIy Ha MAHENW MOTEHIIMOMEeTpa. B 3ToM ciydae mpOMCXOAWT KOMIIEHCANUs 37C HOPMAaJIbHOTO 3JIEMEHTa
na/IeHueM HanpshKeHHUs Ha COIPOTHBIICHUH

_Ey
EN:RF'E WIN = Ay

T. €. yCTaHaBJIMBaeTcs pabodee 3HaUeHHE TOKA. PykosiTka conpoTuBieHust Ry HaX0quTCsl Ha MaHEIH
psnoMm ¢ nepekiouareneM. CONpOTUBICHUE UMEET PEryJIMPyeMyIo 4acTh Ui ONpPaBKU 3HaueHus 31c En Ha
TeMIIepaTypy OKpyaromen cpensl. Ha 3ToM nepBblil 3Tan 3akaHYMBaeTCsl.

3arem nepexitodarensd /1 nepeBoasT B nojoxenue Xi1. Pabounii Tok Ha comporuBnenuu Ry co3maér

MaZACHUC HAIIPSAKCHUS H ? HaAIlpaBJICHHOC BCTPCUHO U3MCPACMOMY HAIPSIKCHUIO. H3menennem 3Hade-

HUA RH )106I/IBaIOTC$I HYJICBOI'O IOKAa3aHUs IraJiIbBAHOMETpPA. HpI/I OTOM




R
_ w.o=F_."H
= . =&y
UX RH I N Ry |
Takum 00pa3oM, U3MepSAEMOe HAMPSKEHUE MPOINOPIHMOHAILHO 3HAYEHHUIO YaCTH Ry NpM IOCTOSH-

CTBE paboyero TOKa, MO3TOMY CONPOTUBIICHHE TPAIyMPYETCs B 3HAYCHUSAX HU3MEPSIEMOr0 HANPSIKCHUS
(urectThb OONBIIUX PYKOSATOK Mara3nHa CONMPOTHUBIICHUH ).
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Puc. 4.4. IlpuaniunmaneHas cxema MoTeHIMoMeTpa: £n — HOpMaNbHBIHN 31eMeHT; Eg., — BCIIOMOra-
TenbHasg OaTtapes; Ry — ycTaHOBOYHOE COMPOTHBIEHNUE; Ry — M3MepUTENbHOE CONPOTUBIEHHE; Rp— perynu-
POBOYHOE CONPOTHUBIICHUE
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Puc. 4.5. Cxema moBepKH TIOTESHITMOMETPA
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Puc. 4.6. lenurenp Hanps>KeHUs

HenocpencTBeHHO MOTEHIMOMETPOM MOXHO M3MEPHUTh 3HaueHHWe HampspkeHus ao 2 B. [l pacmmpenus
Ipezena n3MepeHHst IPUMEHSIETCSI CIIeHUaIbHbIE ACUTENN HanpsoKkeHus (puc. 4.6).

3ajaHue K BBITOJTHEHHIO.

1. Cobpatp moouepenno cxemsl (puc. 4.1, 4.2, 4.5). IlpousBecTn NOBEpKy 1a0OPaTOPHOTO BOJIBT-
MeTpa ¥ MIJUIMaMIIepMerpa:

— MOBEPKY MPOU3BOIUTH NPH PEryIUPOBKE HAMPSIKEHUS U TOKA OT HAYaJIbHOM TOUKHU LIKAJIbl BOJIBT-
MeTpa ¥ MIJUIMaMIIepMeTpa 10 KOHEYHOM U 00paTHO 10 BCEM OLM(POBAHHBIM OTMETKAM;

— ONPENENNTh BHYTPEHHEE COIPOTUBIIEHHE BOBTMETPA U MIJIIHAMIIEPMETA;

— pe3yabTaThl HAOMIOICHUH M BEIYUCICHUH 3aHeCTH B Ta0u. 4.1.



Tabnuna 4.1
Pesynbrathl pacuéra v HaOIOICHUI

ITokazanus noTeHUMOMETPA

Ilokazanus

VBenudenue Hanps- | YMeHblienue Hanps- | Uy AU K 6 o Ynp
BOJILTMETPA
KEHUS KEHHUS
B B B B B B % % %

Ipumeuanue. Uy — neficTBUTENbHOE 3HAUEHUE U3MEPSEMOr0 HAIpPsDKEHUs (OIpEASsieTCcs KaK CpeHee

AU=U - Us_ aOCOJTFOTHAS TTOTPEITHOCTh BOJIBTMETPA,; k=-AU _
5= {80/ 1100 %

3HAYCHUE MTOKA3aHUI TTOTEHITOMETPA);

ImomnpaBKa K IMOKa3aHWIO BOJIBTMETPA, — OTHOCUTCIIbHAA TMOI'PCINHOCTL BOJIBTMETPA,

"frx_r =

AU
“' 100 %6 -
H OTHOCHTCIIbHAA HpI/IBe)IéHHaSI IMOrp€IIHOCTE BOJIBTMETPA, UH — HOMHWHAJIBHOC

rr
HAIMpsDKEHUE MMOBEPSEMOro BOJIBTMETpa; 4 — MakcuMasbHas aOCOMIOTHAS MOTPEITHOCTh MO MOIYIIIO;
(U = Use)
1] 1}
g= | V0 T om 100 %
U

2. B oru€re momxHBI OBITH MpEACTaBIICHB cxeMbl (puc. 4.1, 4.2, 4.4, 4.5, 4.6), KpuBas OMPaBOK U
BBIBOJI O PE3YJILTATaX IMMOBEPKH BOJILTMETPA.
3. Pe3ynbTaThl, BHIBOJBI

— Bapualus NoKa3aHu.

IIpakTyeckasi padora Ne§ «M3MepeHue MOIIHOCTH B Tpex(a3HOH menm»

dopma oTdeTa 1o MPaKTUIECKOM padore Ne§

1. Llens paboTsl

B nmaGopaTopHoii paboTe HuccienoBaHbl HEKOTOPBIE METOABI H3MEPEHHsI MOITHOCTH. OCTalbHEBIE Me-
TOZBI HEOOXOIMMO OCBOUTH CTYACHTaM M0 YIeOHUKY (KOHCIIeKTY Jieknwii). [ [puMeHeHrne MeToaa 3aBUCHT OT
BHJIA COCIMHCHHS U CHMMETPHH Tpex(a3HOM IeIH.

2. IlporpamMma paboTHI

W3MepeHrie akTHBHOM MONIHOCTH. METOJ IBYX BATTMETPOB MPHMEHSETCS HE3aBUCHMO OT CXEMBI
COeIMHEeHNH Harpy3ku u e€ cummMerpuu (puc. 7.1). B mabopaTopHoit paboTe HE0OOXOANMO HCCIEI0BATh Me-
TOJI C IPUMEHEHHEM U3MEPHUTEIBHBIX TPAHC(HOPMATOPOB TOKA.

AKTHBHAsI MOIIIHOCTh HATPY3KH OMPENENAeTCs Kak ajaredpanveckasl CcyMMa MOKa3aHUid BATTMETPOB

F:(ﬂ +B) K=oy +0y) Cpp - Ky,

I
Cop=Up "2
rue u — YIJIBI OTKJIOHEHHS CTPENIOK MPUOOPOB, B ACIECHUSX; — IIeHa
neneHus  (mocTosHHAs — mpuoOopa),  Brt/mem; KIH — kodddummeHnt  TpancpopManuu  TOKa
L
="1H
Em=""/
2H
o nokazanusiM npubGOPOB ONpeAensercs: cpenHuii o ¢pazam Harpy3ku tge:
P—-F
E‘gtp — ,.wll'g - #

A+5
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Puc. 7.1. Cxema n3mepeHns akKTHBHOM MOIIIHOCTH JIBYMSI BATTMETpaMHU

N3mepenne peakTHBHON MOIIHOCTH OCYIIECTBIISAETCS MPU IOMOIIM BAaTTMETPOB, BKIIOUEHHBIX I10
CHENHAIIFHBIM CXEMaM.

[pu momHO#M cumMmeTpun TpéxdazHOU e PEaKTHBHYIO MOIHOCTh MOXKHO M3MEPHThH OJHUM BaTT-
METPOM, BKITIOUEHHBIM TI0 cXeMe puc. 7.2.

BekropHas muarpaMma Iieny UMeeT BU, IPENCTaBISHHbIN Ha puc. 7.3.

£ e i : {i .

~HC
Puc. 7.2. Cxema BKIIFOUCHHUS BaTTMETPa Puc. 7.3. Bexropras
JUTSL U3MEPEHUST PEAKTHBHON MOITHOCTH Jrarpamma

[Tokazanue BaTT™METpa, C YIETOM BEKTOPHOU JHIarpamMmebl, Oyer
B, =Ugn-I, -cos(ﬂﬂn - cp)= U,-I, -sing

Jns mosmy4yeHns: peakTUBHOM MOLITHOCTH ITOKa3aHHe BaTTMETPa YMHOXAeTcsl Ha V3 .

3ajaHue K BBITOJTHEHHIO.

1. Cobpats cxemy puc. 7.1. VI3MeHss BEMMUNHY €eMKOCTHON Harpy3KH, TIOIyYUTh ITOJIOKUATENBHOE, HY-
JIEBOE M OTPHULIATENBHOE 3HAUYEHHUS OTHOTO M3 BaTTMETPOB. BTopoii BaTTMeTp OyneT naBaTh TOIBKO MOTOKHTEb-
HBIC 3HAYCHHSI.

B oruére mpencraBuTh BEKTOPHYIO AuarpaMMmy TpEx¢daszHOW Ienu Al MPOM3BOJIBHOTO 3HAYEHUS
Harpy3ku. Ha nuarpamme n3o00pa3uTh BEKTOPHI TOKOB M HANPSDKEHUH OOMOTOK 00OMX BAaTTMETPOB, a TAKKe
YOIl MEXKIY HUMH:

— BBIYMCIIMTH 3HAYECHUS! aKTUBHOW MOIIHOCTH U tQ ¢;

— pe3yNbTaThl U3MEPEHUH U BBIYMCIICHHI 3aHeCTH B Tabm. 7.1.

2. CobOpath cxemy puc. 7.4. Ha cxeme mapauiensHO acMHXpOHHOMY aBuratento AJl Bkirouaercs
JaMIIoBBIN peocTar R.

Tabmuua 7.1
Pe3ynbratel n3mMepeHnii U BEIYMCICHUH



Hom P P P
Hccienegl;. zfgﬁ. ;::;. Con, Br/nen. B; BZT’ B% 9o
1
2
3

A

2

JUUISl U3BMEPEHUST aKTUBHOM M PEAKTUBHON MOIIHOCTEN

Puc. 7.4. Cxema BKIIOUEHHS BATTMETPOB

HHHHHH

N3MepuTh akTHBHYIO W PEAKTHBHYIO MOIIHOCTH XOJIOCTOTO XOJa aCHHXpOHHOTO Aurartensd. M3me-
HAS CHMMETPHYHO HArpy3Ky JIAMIIOBOT'O PE0CTaTa, CHATH MOKa3aHUs BaTTMETPOB. OOBSICHUTH 3aBUCUMOCTh

MEX]y UX TOKa3aHUAMH. BEIYHCIUTE aKTUBHYIO, pEAKTUBHYIO MOIITHOCTH | tQ ¢.

Pe3ynpTaThl m3MepeHri W BRIYMCICHUH 3aHECTH B Ta0IL. 7.2.
[IpencTaBuTh BEKTOPHYIO AWArpaMMy, Ha KOTOPOW M300pa3uTh BEKTOPHI TOKA M HAMPSHKEHUS 0OMO-
TOoK BaTTMeTpa Wa, a Takke yrosr Mexry HIMHU.

Tabmuua 7.2
Pe3ynbpTaThl U3MepeHU U BHIYMCIICHUN
Homep o, o, o3, Cem, P4, P, Ps, P,
UCCIEN0B. pi (S JCII. JeIL. Bt/nen Br Br Br Bt Q BAp| tgy
1
2
3
Ipumeuanue: F=A+5 , L= WEPz

3. Pe3ynbTaThl, BHIBOABI

TpedoBanus K 0poOpMIIEHHIO 0TYETA
dopwmar tekcra — Microsoft Word (*.doc, *.docx);

®opmar crpanuisr: A4 (210x297 Mm);

OpueHTanus - KHIOKHAS;
[ons (BepxHEe, HIDKHEE, JIEBOE, paBoe) 1mo 20 MM;

pudT: pazmep (kernp) — 14;

Tun mpudra: Times New Roman;

MexcTpOUHBII HHTEPBAJ — IOTyTOPHBIM.




ITpouenypa oueHnBaHus

PaboThl oleHMBAIOTCS TOCTE JEMOHCTPAIMH BBITOJHEHHOTO 3amaHusi Ha MoHutope [IK u cmaum
oru€ra mpenonasareysM. llpu 3ToM oOpalnaercs BHUMaHUE KaK Ha COJICPKATEIbHYIO YacTh, TaK U Ha
oopmiienre padotel. OkoHYATENbHAS OLIEHKA PA0OTHI MPOU3BOIUTCS TIOCIIE OI[CHKH OTBETOB HA KOHTPOIIb-
HBIC BOMPOCHI U 3aIUTY CTYIEHTOM PE3YyJIbTATOB CBOMX MPAKTUYECKUX UCCICAOBAHUM.

Kpurtepuu ouenku:

Kputepun onenku 1abopatopasix padot Nel,2.3.

7-8 GayIoB: BCe 3aJaHus J1a0OPaTOPHOrO 3aHIATHS BBHIMOJHEHBI B TIOJTHOM 00bEME M CaMOCTOSTEIIb-
HO, OIIMOKKM HE 3HAYMTEIBbHBI M HE BIIUSAIOT Ha 00Iee MOHMMaHUE TeMbl PaboThl; 4-6 OAIIOB: BCe 3a7aHMs
na60paT0pH0r0 3aHATHA BBIIIOJIHCHBI, B OCHOBHOM CaMOCTOSATCIIbHO, OHII/I6KI/I HE 3HAYUTCIbHBI 1 HE BIIUAIOT
Ha oOIlee MOHMMaHue TeMbl paboThr; 2-3 Oania; 3ajaHus JTaOOPATOPHOTO 3aHSATHS BBIMOIHEHBl YaCTHYHO
(6onee 50%), B OCHOBHOM CaMOCTOSITENIbHO, OJTHAKO C CYIIECTBEHHBIMHU OIMOKamu; 1 Gayut: 3amaHus gado-
PATOPHOI'O 3aHATHUS BBIIOIHEHBI YacTU4IHO (MeHee 50%), ¢ cyliecTBeHHbIMU OOkaMu; 0 0ayuIoB: 3aaHus
HE BBIIIOJIHCHBI.

Kpurepuu onenku nadopaTopHbix pabot Ned,5,6,7,8.

10-12 GamoB: Bce 3amaHus 1a0OPaTOPHOTO 3aHSTUS BBHINOJHEHBI B IOJHOM O0bEME M CaMOCTOSI-
TEJIBbHO, OIMOKKM HE 3HAYUTEIIBHBI U HE BJIMSIOT Ha 00Illee MOHUMaHue TeMbl padoThl; 7-9 0alIoB: Bee 3aja-
HHUsA naGopaTopHoro 3aHATHS BBIIIOJIIHCHBI, B OCHOBHOM CaMOCTOSATCIBHO, OIIMOKK HE 3HAYUTEILHBLI U HE
BIUSIOT Ha 00Ilee TOHNMaHNe TeMbl paboThr; 4-6 Oamia; 3amaHus Ja00paTOPHOTO 3aHATHS BBINOIHEHBI Ya-
crrnyHo (6onee 50%), B OCHOBHOM CaMOCTOSITENLHO, OJIHAKO C CYIIECTBEHHBIMH ommbkamu; 1-3 Ganna: 3a-
JaHus 1abopaToOpHOro 3aHATHUS BHIMONHEHBl YacTHYHO (MeHee 50%), ¢ cyiiecTBeHHbIMU ommoOkamu; 0 Ga-
JIOB: 3a1aHHS HE BBIIIOJIHCHBI.

10. O6pa3oBaTejbHbIE TEXHOJOIMH W METOAHYECKUE YKA3aHUsI MO OCBOEHUIO TUCIH-
IUIMHBI (Y4e0HOro Kypca)

JIy1g u3ydeHus JUCHUILIMHBI IPUMEHSIOTCS CIEIYIONINE TEXHOIOTHUHU:

- TEXHOJIOTUU TPAJAUIIMOHHOTO 00y4deHUs (0030pHast JeKuus, o0oOIaromas JeKius, J1ado-
paTopHOE 3aHATHE, CAMOCTOATEbHASI paboTa), HaNpaBjIeHHbIE HA TEOPETUUECKYIO MTOATOTOBKY CTY-
JICHTOB

- UHTEPAKTUBHbIE TEXHOJIOTUH, HA KOTOPBIX CTYJAEHTHI ydaTcsl (OpMyIUpOBaTh COOCTBEHHOE
MHEHUE, NMPaBUJIbHO BBIPAXKaTh MBICJIN, CTPOUTDH JOKA3aTebCTBA CBOECH TOUKU 3pEHUS, BECTU JUC-
KYCCHIO, CIIyILIaTh APYroTo 4eJOBeKa, yBakaTh albTepHATUBHOE MHEHUE.



11. YuyeOHo-MeTOANYeCcKOe U MH(OpMaHOHHOE o0ecnieYeHHe TN CUMIIIMHBI (Y4eOHOro

Kypca)

11.1. O6s3aTesbHAs IUTEPATyPa

Tun (yueOHUK,
yuebHoe rnocobue,
No y4eOHO- KonuuecTBo
bubmmorpaduyeckoe omucanne
/11 METOJIMYECKOE 1T0CO- | B OMOIMOTEKE
Oue, MpaKTUKYM,
Jp.)
OCHOBBI CTaHIAPTH3AIIH, METPOJIOTHH U CEPTHU-
¢bukanuu [DnexkTpoHHbIN pecypce] : [yueOHuk] / A. SEC
1 B. Apxunog [u ngp.] ; mox pea. B. M. Mummuna. - YueOHukK
Mocksa : IOHUTH-JIAHA, 2015. - 447 c. - ISBN «IPRbooks»
978-5-238-01173-8
[TeneBun B. @.
Mertposiorust U cpeicTBa U3MEpEeHU [DIEKTPOH- SEC
2 HBIN pecypce] : yue6. mocobue / B. @. IleneBuH. - Vueboe Hocobie "7 NANIUM
Muuck Hosoe 3mamme, 2017 ; Mocksa COM" '
HNH®PA-M, 2017. - 273 c. - (Bsiciee obpazoBa-
Hue). - ISBN 978-5-16-006769-8
Bopo6resa I'. H.
Mertponorus, cTanzapTuzalus U cepTUQUKAIUSL
3 | [DnekrponnbIid pecype] : yueb. mocoome / I'. H. | VYuebGHOE mocobue 9BbC "Jlansp"
Bopo6sera, 1. B. MypaBbeBa. - Mocksa : MU-
CuC, 2015. - 108 c. - ISBN 978-5-87623-876-4
COI'JTACOBAHO

JlupexTop Hay9HOU OMOITHMOTEKH

(noonuco)

A.M. AcaeBa

(HU.0. ©@amunus)

« » 20 1.
MII
11.2. JonmoiHUTEJIbHAS JIUTEPATYPA U Y4eOHbIe MaTepHaJIbl (ayaH0-, BUA€0N0CO0Us 1
p.)
e (oun Hayunoi 6ubmuotexu TI'Y:
Tun (yueOHUK,
yuebHoe rmocodue,
eOHo-
Ne i Koanuectso
bubnuorpaduyeckoe onucanue METOINYECKOE T10-
n/m B OMOIuoTeke
co0ue, MPaKkTUKYM,
ayJiMo-, BUJEOIOCO-
Oust 1 11p.)
Antunos /1. B.
Mertponorus, crangapTU3alus u cepTudUKaus
1 CTPOJTIOTITL, CTARNAPTHSAI cepruduKan [TpakTuKym 49

na0. npaktukyM / JI. B. Autunos, C. A. IInont-
koBckas, M. A. [IpstroB; TT'Y ; IH-T punancoB,




n/n

bubnuorpaduyeckoe onucanue

Tun (yueOHUK,
yuebHoe mocobue,
yueOHo-
METOIMYECKOE T10-
coOue, IPakTUKYM,
ayano-, BUJICONOCO-
Ooust u ap.)

KomunuectBo
B OMOIHOTEKE

SKOHOMMKH U yIpaBieHus ; Kad. "MeHeKMEHT
opranmzaruu’. - TT'Y. - ToasstTu : TT'Y, 2011. -
103 c. : w1 - bubmmorp.: c. 103

Jlatpirenxo K. I1.
COopHuK 3a/1a4 U BOIIPOCOB 110 METPOJIOTUU U

2 . 9 9BC
M3MEPUTEIILHON TeXHUKE [ DIEKTPOHHBIN pecypc] -
/ K. I1. JIatermienxko. - CapartoB : ByzoBckoe o0Opa- «IPRbooks»
3oBanHue, 2013. - 209 c. - (Bricuiee o6pazoBaHue).
buceposa B. A.
Mertponorus, cranaapTU3alus U cepTuUKanus
. 9BC
3 | [DnekrponHBIN pecypce] : yuaed. mocodue / B. A. VYyebHoe nmocodue
buceposa, H. B. [lemunoga, A. C. fIkopesa. - Ca- «IPRbooks»
patoB : Hayunas knura, 2012. - 159 c.
lony6 O. B.
CrangapTu3zanus, METPOJIOTHS U cepTUDUKALINS
[DnexTponHbIit pecypc] : yaed. mocodue / O. B. 9BbC
4 lNony0, U. B. Cypxgg), B. 1}\1/1[I [To3HAKOBCKHIA. - Yuebroe nocobme «IPRbooks»

Capartos : ByzoBckoe oOpazoBanue, 2014. - 334 c.
- (Bricmiee oO6pazoBaHue)



http://tomograph.faculty.ifmo.ru/papers/Metrology09.pdf
http://uks.tstu.ru/doc/ponomarev.pdf

11.3. Ilepeyens pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHHUKANIMOHHOI ceTH ""UHTep-
HeT

e Web of Science [DnexkTpoHHBIA pecypc]| : MyJIbTHIUCHUILIMHAPHAS pedepaTruBHas 0aza
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Peskum goctyna : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

e Scopus [DnekTponHbiii pecypc] : pedepatuBHas 0a3a manubix. — Netherlands: Elsevier,
2004. — Pexxum poctyma : scopus.com. — 3ard. ¢ 3kpana. — f3. pyc., aHri.;

e Elibrary [DnekTpoHHBIN pecypc] : HaydHas deKTpoHHas 6ubmuoreka. — Mocksa : HOB,
2000. — Pexxum nmoctymna : elibrary.ru. — 3ar. ¢ axkpana. — f3. pyc., anri.;

e Springer Link [DnextponHsiii pecypc] : [6a3za manubix].— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 5I3. aHri.;

e Science Direct [DneKTpOHHBIH pecypc]| : KOJJIEKIHsS 3JICKTPOHHBIX KHUI H3/aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum noctyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. anrm.;

e Cambridge university press [DiekTpoHHBIH pecypc] : *ypHaisl u3marenncrBa. — Cam-
bridge: Cambridge university press, 2018 . — Pexxum goctymna : cambridge.org. — 3ari. ¢ skpaHa. —
3. aHrmn.;

e NEICON [OnexTpoHHBIN pecypc] : 31eKTpoHHas UHQOpMAIK : apXUB HAYYHBIX JKypHa-
70B. — Mocksa : HOMKOH, 2002. — Pexxum nocrtyma : neicon.ru/resources/archive. — 3ari. ¢ skpa-
Ha. — 3. pyc., aHrI.

11.4. IlepeyeHb NpOrpaMMHOro odecrnedeHunst

HaumenoBanue I1O Konuue- PexBM3UTHI J0TOBOPA (1aTa,
n/n CTBO JIHIIEH3U HOMep, CPOK JieiicTBHS)

1 JoroBop No 690 oT
Windows 1398 19.05.2015r., cpok neiictBus - Oec-

CPOYHO
2 JoroBop No 690 oT
19.05.2015r., cpok neiictBus - Gec-
Office Standart 1398 cpouno; JloroBop Ne 727 or
20.07.2016r., cpok neiictBus - Oec-

CPOYHO

1.5. Onucanue MmaTepuaJbLHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOI /ISl OCYLIeCTBJICHHUS
00pa3oBaTe/ILHOIO MPOLEcca MO JMCHHUILIHHE (MOTYJII0)

HaumenoBanue 060pyno-

BAHHBIX YYeOHbIX KaOuHe- " = e X
. daxkTHYecKHuii agpec S 2 3
TOB, JIaGopaTopuii, Ma- 4 E =
Ne IlepeyeHb OCHOBHOTO Y4eOHBIX KAOMHETOB, = g 5 E
CTEPCKHX U P. 00beKTOB . s 23
n/n 000py10BaHUsI Jadopartopuii, macrep- g E xS
1151 IPOBE/IEHUs MPAKTH- CKUX 1 1 s E S
4ecKHX M J1a60PaTOPHBIX p- = g g
3aHATHH
VYuebHast ayauTopus JUIs
TIPOBEICHUS 3aHATUH JIEeK- CroJbl yUeHHYECKHUe
MOHHOTO THIA. YueOHas BYyXMECTHbIE (MOHOOJIOK
auzmTo WSt JUTS TIPOBEACHUS gT(})/n I enouaB(aTenchnﬁ), 443020 Camapcxas
3};H5{TI/I§ CEMMHA pcxcoro TH CTyN r[p enouaBaTenchnﬁ., obnacts, . Tompsrrd,
1 P Yy 1p > | yn. Ymakosa, 57, 711 60

ma. YueOHas ayIuTopus s
KypCOBOT'O MPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX
pabot). YueOHas aynuTopus
JUIsL TPOBEJICHHUS] TPYIIOBBIX

JIOCKa ayauTOpHas (Meo-
Basi), BBOJHOM aBTOMAT
JNIEKTPOIHEPTHH, TPOCK-
TOp, IKPaH.

mo3unys mo TIT Ne 9,
7 atax, (3-702)




n/n

HaumeHnoBanue 060opyno-
BAHHBIX Y4eOHBIX Ka0uHe-
TOB, JIaGopaTopHuii, Ma-
CTEPCKHX H JP. 00bEKTOB
JJISl IPOBEAeHNs MPaKTH-
YeCKHX U J1a00paTOpPHBIX
3aHATHH

Ilepe4yeHb OCHOBHOTO
000py10BaHusI

dakTHYecKkuii agpec
yueOHbIX KAOMHETOB,
Jabopartopuii, MacTep-
CKHX H Jp.

Iiowane, M?

KouanuecTBo

MoCaJ0YHbIX

MecCT

1 WHANBULYaIbHBIX KOH-
cynbpTanuii. YueOHas ayau-
TOpHS AJISI IPOBEICHNUS 3a-

HATUH TEKYIIEro KOHTPOJIS U

IIPOMEXYTOUHOH aTTecTa-
LML

VYueOHas ayquropust I
MPOBEACHUS 3aHATUH ceMu-
HapCKOro TUna. YueOHas
ayJIUTOpUs sl KypCOBOTO
MIPOEKTUPOBAHUS (BBINOJIHE-
HUSI KyPCOBBIX PadoT).
VYueOHast ayuTOpHs IS
MPOBEICHUS TPYIIIOBBIX U
WHIVBHIYaJIbHBIX KOHCYIIb-
Taruid. YueOHas ayaAuTOpUs
JUIS TIPOBE/ICHMS 3aHATHH
TEKYIIEro KOHTPOJIS ¥ MPO-
MEXXYTOUYHOM aTTEeCTalMHU.

Cto1bI-MOHOOJIOKH IBYX-

MECTHBIE, CTOJ MPEnoaa-

BaTeJIbCKUM, CTYJI MPEMo-

nmaBaTelbcKui. Jlocka Me-
JIOBas.

445020 Camapckast
ob6nactb, T. TompsaTTH,
yi1. Ymakosa, 57,
no3uius 1mo TTI Ne 22a,

7 stax, (3-711)

33,9

28

Kommnsrotepnsiit kiacc. ITo-
MEILEHUE JUIsl CaMOCTOsI-
TENBHOI paboThl. YueOHas
ayAUTOPHUS JUIS IPOBEACHHUS
3aHATUH CEMUHAPCKOTO TU-
na. YueOHas ayAuTOpUs JJis
KypCOBOTO IPOEKTHPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX
pabot). YueOHast aymuTopus
JUISL TIPOBEJICHNUS TPYTIIIOBBIX
1 MHAWBULYyaTbHBIX KOH-
cynbTanuil. YaeOHas ayau-
TOpHS JJIs IPOBEJCHUS 3a-
HATUH TEKYIIEro KOHTPOJIS 1
IIPOMEXKYTOUYHOH aTTecTa-
LIHH.

CtOnBI yYeHHYECKHE, CTY-
nbs yueHnueckue, [1K ¢
BBIXOIOM B ceTh VIHTEepHET

445020 Camapckas 00-
JIacTh, T. TONBATTH,
LeHnTpanpHelil p-H,

yi. benopycckas, 1.14,
no3unms 1mo TIT Ne 48,
4 srax, (I'-401)

84,8
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