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1 OOume mooKeHus

Pabouas nmporpaMma qUCHUIUTMHEI «METpPOJIOTHS U TEXHUYECKHE U3MEPEHHS» COCTaBIIe-
Ha B COOTBETCTBUM C TPeOOBAHUAMU (heepabHOIO FOCYJapCTBEHHOIO 00pa30BaTENbHOIO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MuHucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepa-
uu Ne 72 ot 05.02.2018, n ocHOBHOM TIpodecCHoHAIBHONW 00pa30BaTeIbHON IPOrPaMMbI TTO/I-
rotoBk «bopToBOoe 000pyIOBaHME JETAaTENbHBIX ammaparoB» Mo HampasieHuto 24.03.02
"CucTteMsbl yripaBiaeHUs JIBKCHUEM U HaBUT AU .

[IpakTyeckas moAroToBKa peanau3yercst Ha ocHoBe: [IpodeccroHanbHbIN CTaHIAPT
25.036 «CIIELHUAJIMCT T10 SJIEKTPOHUKE BOPTOBBIX KOMIIJIEKCOB VIIPABJIE-
HUS». O606mennas tpynoBas Gynkius: B. Coznanue 3MeKTpOHHBIX CPEICTB U 3JIEKTPOHHBIX
cucreM bKY.

3anayn dopMupoBaHUE 3HAHUN, YMEHUM W HABBIKOB B 00JIACTU METPOJIOTHHU, MPUH-
AUCIUIIITNHBL UIIOB U3MEPEHUSI, TEOPUU OMPEAECICHUS TOTPENTHOCTEN U3MEPEHUS;, CPEIICTB
U3MEpeHHsT GU3MUECKUX BEJIMYHH.
OcHoBHBIE OCHOBBI METPOJIOTHUH.
pasesnsl / TEMbI Meto/bl M CpeACTBA U3MEPEHHUI.
AHUCIHILTAHBI Teopus OLIEHKU Ka4eCcTBa M3MEPEHHUIA.
[ToBepka 1 KaTMOPOBKA CPEIICTB U3MEPCHHUS.
[Ipuknagnas METPOIOTHS.
MeTponorudeckuii KOHTPOJIb U HaA30P.

2 IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKeHHUsI KOMIIeTeHIHit

[Ipotiecc n3yueHus TUCHUTUIMHBI «METPOJIOTHS U TEXHUYECKHE U3MEPEHUS» HalpaBlieH
Ha GopMUpOBaHUE cleAyomuX koMieTeHIui B cootBeTcTBUU ¢ ®PI'OC BO u ocHOBHOI 00pa-

30BaTeNIbHON MTporpamMmoit (Tadmuma 1):

Tabauna 1 — KoMnereHIMM 1 MHAMKATOPBI UX TOCTHKEHUS

KOI[ N HAUMCHOBAHHC I/IH,Z[I/IKaTOpLI JOCTHIKCHUA
KOMIICTCHII U

[Tnanupyemble pe3yabTaThl
00yuYeHus 0 TUCIUIINHE

Ob6menpodeccnoHanbHbIe

OIIK-3 Cnocoben
y4acTBOBAaTh B pa3pa-
0OTKE TEXHHUYECKOI
JOKYMCHTAIIUH, CBSI-
3aHHOU C mpodeccuo-
HaJLHOM JIeATEIIHLHO-
CTBIO C HCIIOJIL30Ba-
HUEM CTaHIapTOB,
HOPM U TIPABHUJL.

OIIK-3.1 3HaeT HOpMaTUBHO- TEX-
HUYECKYIO JOKYMEHTAIUIO, CBSI-
3aHHYIO ¢ MPOECCHOHATHHOM J1es-
TEIBbHOCTHIO

OIIK-3.2 Ymeer pa3pabaThiBaTh
TEXHUYECKYIO TOKYMEHTAIHIO,
CBSI3aHHYIO C TPO(eCCHOHATBHON
JIeATETbHOCTBIO, B COOTBETCTBUU
CO CTaH/IapTaMH, HOPMaMH | TIpa-
BUJIAaMU

OIIK-3.3 Biageet HaBBIKAMH
MCII0JIb30BAaHUSI CTAH/1apTOB, HOPM
Y TIpaBWJI MPU pa3pabOTKE TEXHHU-
YECKOM IOKYMEHTALIMH, CBA3aHHOU
¢ mpoeccoHaTbHOMN JeSATENBHO-
CTBIO.

3HaTh HOPMATHUBHO- TEXHHUYE-
CKYIO JJOKYMEHTAIIUIO, CBSI3aH-
HYIO C IpodeccnoHalbHOM es-
TETHHOCTHIO

YMeTb pazpabaTeiBaTh TEXHUYC-
CKYIO JJOKYMEHTAITUIO, CBSI3aH-
HYIO € IpodeccnoHalbHOM es-
TEIHHOCTHIO, B COOTBETCTBUU CO
CTaHapTaMH, HOPMaMH | TIpa-
BUJIAMH

Bnaners HaBLIKaMU
UCIIOJIb30BaHUs CTAaH/IAPTOB,
HOPM H TPaBWJI TIPH pa3pabOTKe
TEXHUYECKOH TOKYMEHTAIIUH,
CBSI3aHHOM C TIpo(eccroHab-
HOU JIEATEIIbHOCTBIO.




3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMMsl

Jucrumuinaa « MeTpoJIorus ¥ TEXHUYECKUE M3MEPEHU» u3ydaercs Ha 2 Kypce(ax) B 3
cemectpe(ax).

JlucruIuiiHa BXOJIUT B cocTaB Ojoka 1 «J/lucuurimebl (MOIYJIH)» M OTHOCUTCS K
00s13aTeNIbHOI YacTH.

JIJist OCBOEHHUS MUCHUIUTMHBI HEOOXOJMMBI 3HAHHS, YMCHHUS, HABBIKM WM (WMJIU) OIBIT
NPAKTHYECKOH eATeIbHOCTH, CPOPMHUPOBAHHBIE B MPOILECCE U3YUCHUS JUCIUILIINH / TPAKTUK:
«MHpOpMaLIMOHHBIE TEXHOJOTUNY, «VH)KEeHepHas KOMITbIOTEpHAs TpaduKa.

3HaHMs, YMCHHUS ¥ HABBIKH, CPOPMHUPOBAHHBIC MPU MU3YUYCHUHU AMCIHMILIUHBI «MeTpolio-
THsl U TEXHUYECKHE U3MEPEHUs», OyAyT BOCTPEOOBAHBI MPH MPOXOXKIACHUU MPOU3BOJICTBEHHOM
npakTUKH (PEITUIIOMHOM TPAKTHKH).

JucuummmHa « MeTpoorus U TeXHUYECKUE U3MEPEHUS» YaCTUYHO peaausyercs B Gop-
Me IPAKTHYECKOH MOJAroTOBKHU. ITpakTHueckas MOATrOTOBKA OPraHU3YeTCs IMyTeM IPOBEICHUS
BBIITOJIHCHUSL HpaKTI/IT-ICCKI/IX 321H$ITI/II>1.

JucnumimHa « METpoJIOrus ¥ TEXHUYECKUE M3MEPEHHUSA» B PAMKaX BOCIIMTATEIBHOM pa-
00ThI HampaBjieHa Ha (OPMUPOBAHHE Yy OOYYAIOIIUXCS YMEHHS apryMEHTHpPOBATh, CaAMOCTOS-
TEJILHO MBICIIMTb, Pa3BUBAET TBOPUYECTBO, MPO(ECCHOHAIBHBIC YMEHHUS .

4 O0beM IMCHUIIMHBI (MOAYJISI) B 3a4eTHBIX eIMHHMIAX € YKA3aHHEM KOJMYecTBa
aKa/JleMHYeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasaresemM (110 BUIaM Y4eOHbIX 3aHATHII) M1 HA CAMOCTOSATEJILHYIO padoTy
00y4arIIHUXCs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBiseT 3 3.¢., 108 akax. gac.
Pacrnipenenennie oobeMa AMCUMITINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEACTaB-

JIEHO B Tabiuiie 2.

Tabnuua 2 — O6beM TUCHUIIMHBI (MOJyJIs) IO BUJIAM YUeOHBIX 3aHATHH

Bcero akagemu-

O0beM TUCHUTIINHBI
YeCKUX 4aCoB

Oo6as TPYAOEMKOCTb JHUCLUIIINHBI 108
KonrakTHasi aynuropHasi padora o0y4aoummxcs ¢ npenojaasarejeM (1o 48
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro

B Tom uucne:

3aHSATHUSA JIEKIIMOHHOT0 TUNA (JIEKIIUHA U WUHBIE yUYeOHBIC 3aHATHUSA, TIPEY-
CMaTPHUBAOIIKE TPEUMYIIIECTBEHHYIO Tiepeaady yueOHoi nHpopMaIliu rme- 32
JTarOrMYECKUMU paOOTHUKAMM )

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKHUE 3aHATHSA, TTPAK- 16

TUKYMBI, 1a0opaTopHbIe pabOoThl, KOJJIOKBUYMBI M MHbIE aHAJIOTUYHBIE 3a-
HATHS),
B TOM 4ucIIe B popMe MPAKTHYECKON OTOTOBKU 4

CamocTtosiTeibHAs padoTa 00yyalOMIMXCsl M KOHTAKTHAs padoTa, BKIIO-
qarolasi rpynIoBble KOHCYJIbTAIlMH, HHIUBUAYaIbHYIO paboTy 00y4aro-
muXCcA € ImpernoaaBaTCIsIMAu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJ'H)TaHI/II/I);
B3aUMO/IEIICTBHE B 3JIEKTPOHHOIN HH(OPMAIIMOHHO-00pa3oBaTeIbHOM cpeie
By3a

60

[TpomMexxyTodHast aTTecTaus 00YJIarOIUXCsl — 3a4eT C OIEHKON -




5 Copepxanue JMCOMIIMHBI (MOAYJIsA), CTPYKTYPHPOBAHHOE 110 TeMaM
(pazaenam) ¢ ykazaHueM OTBeJICHHOI0 HAa HUX KOJMYeCTBAa aKaJeMUYeCKHX

4acoB U BUJ0B y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coepkaHue JUCIUILTUHBI (MOTyJIs)

HaumenoBanue pa3ennoB, TEM U COJAEpKaHUE Ma-
Tepuana

Buzpsl yaeOHOW pabOThI, BKIIIOYAsk CaMo-
CTOSITENIbHYIO PabOTy 00yUarOUIMXCs U TPY-
JIOEMKOCTb (B Hacax)

KonrakTtHas paboTta npernoiaBa-
TeNst ¢ 00yJaroIUMUCS

Jlexknuu

CemuHnap-
CKHUe
(mpakTu-
YEeCKUe
3aHATHUSA)

Jlabopa-
TOPHBIC
3aHATHUS

CPC

Pa3nes 1 OcHOBBI MeTPOJIOTHH

Tema 1.1 OcHOBHBIE IOHATHS METpoiOruu. 13-
MepeHUS U (PU3HUECKUEC BEITMUNHBI.

Tema 1.2 Mexaynapoanas cucrema (CHU). Mepsi,
ATAJIOHBI, 00pa31l0BbIE H paboune CpeICTBA

Pacmmmpenue npenenoB uaMepeHus aMrnepmMeTpa u
BOJIETMETpa

W3yueHne TeOpeTUIECKUX Pa3/IesIOB TUCIHILIHI-
HBI, TOJITOTOBKA K 3aHATHSAM CEMHHAPCKOTO THIIA,
noarotoBka u opopmienue PI'P

10

Pa3nes 2 MeToasl M cpeacTBa H3MEpeHUi

Tema 2.1 OcHOBHOE ypaBHEHUE U3MEPEHUH.

Tema 2.2 Buasl u MeTObI H3MEpPEHUS

W3mepenre OMHYECKUX CONIPOTUBIICHUN U NH-
JYKTUBHOCTEN KOCBEHHBIM METOI0M

N3ydeHne TeoOpeTHUeCKUX pa3/ieoB TUCIUILIN-
HBI, IOJTOTOBKA K 3aHATUAM CEMHUHApPCKOTO THUIIA,
noArotoBka u opopmienue PI'P

10

Pa3nes 3 Teopust oeHKH KayecTBa H3MepeHUH

Tema 3.1 Teopus norpeniHocTen.

Tema 3.2 CraTucTHYECKHE METOJIbI U AITOPUTMBI
00pabOTKH Pe3y/IbTaTOB MHOTOKPATHBIX U3Mepe-
HU.

CranpaptHas 00paboTKa pe3yJbTaToB MHOTO-
KPAaTHBIX H3MEPEHUN

N3yuyenue TeoOpeTUYeCcKUX pa3aeioB AUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHSM CEMUHAPCKOIO THUIIA,
noaroToBka u opopmienue PI'P

10

Pasznea 4 IloBepka u kKaJndpPOBKaA CPeACTB U3-
MepeHus

Tema 4.1 Teopust TOUHOCTH CPENCTB U3MEPEHUM.

SN

Tema 4.2 [ToBepka cpecTB U3MEPEHUS.

[ToBepka ogHO(}A3HOTO CYETUUKA IEKTPUIECKOM
SHEPIHH WHIYKIIMOHHON CUCTEMBI

N3ydeHune TeopeTHYeCKUX pa3aeiaoB JUCHUTLIN-
HBI, IOATOTOBKA K 3aHATUAM CEMUHAPCKOr0 THUIIA,

10
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Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOATEIBHYIO0 PaboTy 00YJaArOIIUXCS U TPY-
JIOEMKOCTb (B yacax)

HanmenoBanmne pasaciioB, TEM U COACPIKAHUE Ma-

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Tepuana

Jlexuuun

Cemunap-
CKHe
(npaktu-
YecKHe
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

noAroToBka u opopmiienue PI'P

Paspnea S IlpuxkiaaaHas MeTpoJIOrus

Tema 5.1 V3zmepeHus 3J€KTPUYECKUX BETUYHH.

Tema 5.2 DnexTpuueckue u3MepeHHs HedJIeK-
TPUYCCKUX BEITUUHH.

W3mepenue ko puirienTa MOIHOCTH TIPH pa3-
JIMYHBIX BUJIAX HArpy30K

I/I3y‘IeHI/IC TCOPCTUYCCKHUX pa3aCI0B JUCHUIIIN-
HbI, IIOATOTOBKA K 3aHATHUAM CCMUHAPCKOI'0 TUIIA

10

Paznen 6 MerpoJsioruyeckuii KOHTPOJIb ¥ Ha/I-
30p

Tema 6.1 OCHOBHBIE METOJIbI U CXEMBbI IOBEPKHU

[ToBepka 3IEKTPON3MEPUTEIILHBIX MTOKA3bIBAIO-
IIUX MPUOOPOB™

4*

N3ydeHne TeOpeTUUECKUX Pa3/ieaoB JUCIUILIN-
HBI, IOJTOTOBKA K 3aHATUSAM CEMHUHApPCKOTO THUIIA,
noArotoBka u opopmiienue PI'P

10

UTOoIro
10 JUCHUILIMHE

32

16

60

* peasinzyercs B opMe MPaKTHIECKOM MOATOTOBKH

6 BHeayauTOpHasi cCaMOCTOSITeIbHAs PaG0Ta 00YYAKOIIMXCS MO AUCHUTIHHE

(MoayJr0)

[Ipn mnaHUPOBAHMM CaMOCTOATENHHON pPabOThl CTYINEHTY PEKOMEHIYETCS PYKOBO-
JICTBOBATHCSI CJIICNYIOIIUM PaCIIPEICIICHUEM YaCOB Ha CAMOCTOSITEIbHYIO paboTy (Tabnuna 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI

KoanuecTBo 4yacosB

W3ydyeHue TeopeTnyecKux pas3esioB TUCHUIIITNHBI 20
[TonroroBka K 3aHATHSM CEMHUHAPCKOT0 THIIA 20
[ToaroToBka u opopmieHue PI'P 20

60

7 OHCHO‘IHLIC cpeacrea IJid NpoBEACHUS TEKYIETIro KOHTPOJIA U

NPOMEKYTOYHOM aTTecTANMU 00y4al0IMXCS M0 JUCHHILIHHE (MOLYJ110)

@oHJI OLEHOYHBIX CpCaACTB JId TPOBCACHUA TCKYILICIO KOHTPOJA YCIICBACMOCTU U

MPOMEXXYTOUHOM aTTecTauuu npeacrasieH B [Ipunoxkenun 1.

[ToHBINH KOMITJIEKT KOHTPOJBHBIX 33/IaHUI WM UHBIX MaTEPHAIOB, HEOOXOIUMBIX IS
OIICHUBAHUS PE3YNbTAaTOB OO0y4YEHHUs MO AMCHMIUIMHE (MOIYINIO), MPAKTHKE XPaHUTCS Ha Ka-
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denpe-pazpaborurke B OyMa)KHOM H 3JIEKTPOHHOM BHU/IE.

8 YuedHo-MeTOAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTITUHBI
(MoayJin)

8.1 OcHoBHas JquTEpaTypa

1) JlabkoBckast P.SI. Merposorus u 3jeKTpopagnou3Meperust [DIeKTpOHHbIH pecypc] :
yaeOHoe nocobue / P.S. JlabkoBckas. — DnekTpoH. TekcToBble gaHHble. — CII0. : YHUBepcu-
rer WTMO, 2013. — 142 c¢. — 2227-8397. — Pexum  jgocryma:
http://www.iprbookshop.ru/67299.html, orpannuenHbIi. — 3ari. ¢ 3KpaHa.

2) Jlareiuenko K.IT. Texunueckue u3mepenus u npudopsl. Yacte [ [DnekTpoHHBIN pe-
cype] : yuebHoe nmocobue / K.I1. JlaTeimenko. — DJIEKTpOH. TEKCTOBBIE AaHHBIE. — Caparos:
BysoBckoe obOpazoBanme, 2013. — 480 c. — 2227-8397. — Pexum pgocryna:
http://www.iprbookshop.ru/20403.html, orpannueHHsbIi. — 3ari. ¢ sKpaHa.

3) Jlareimenko K.I1. Texanueckue usmepenus u npubdopsl. Yacts 11 [DnekTpoHHbIH pe-
cypc] : yuebnoe nmocobue / K.II. JlaTpimenko. — DIEKTPOH. TEKCTOBbIE NaHHbIe. — Caparos:
BysoBckoe obpazoBanme, 2013. — 515 c¢. — 2227-8397. — Pexum pgocryna:
http://www.iprbookshop.ru/20404.html, orpannueHHsbIi. — 3ari. ¢ sKpaHa.

8.1 lomoiHuTeILHAS JIUTEPATYpa
4) Kowmsarun P.B. M3mepeHus: mapameTpoB 3JIEMEHTOB PAJHMOTCXHUYECKUX LEMel
[DneKTpOHHBINH pecypc] : METOAMUYECKUE YKa3aHMUsA K BBINOJHEHHMIO JIAOOPATOPHBIX paboOT IO

Kypcy «Metposorust u paguousmepenus» / P.B. Komsarun, B.JI. XangamMupoB. — DIEKTpOH.
TEKCTOBBIE NaHHbIE. — M. : MOCKOBCKUI IOCYJapCTBEHHBIM TEXHUUYECKUN YHUBEPCUTET UMEHU
H.3. baymana, 2011. — 24 c¢. — 2227-8397. — Pexum pocryma:

http://www.iprbookshop.ru/30973.html, orpannueHHsIil. — 3ari. ¢ 3kpaHa.
5) HlInuranoBuy A.H. CpaBHUTENbHBIH aHAIN3 M3MEPHUTEIBHBIX MMAPAMETPOB BOJIBT-
METpOoB [DJIEKTPOHHBIN pecypc] : METOIUYECKHEe yKa3zaHUs K JIabopaTopHOW paboTe Mo Kypcy

«Mertponorus u snekrpuueckue usmepenus» / A.H. llnuranosuy, FO.A. Hlypeirun. — Dinek-
TPOH. TEKCTOBbIE AaHHble. — Jlumenk: JIunmenkuid rocyapCTBEHHBIN TEXHUYECKUN YHUBEPCH-
rer, ObBC ACB, 2013. — 13 c¢ — 2227-8397. — Pexum jocTyma:

http://www.iprbookshop.ru/22936.html, orpannueHHsIil. — 3ari. ¢ 3kpaHa.

6) Jlareimenko K.IT. Metponorust u u3MepuTenbHas TEXHUKA Ha 0a3e W3MEPHUTEIbHBIX
npeoOpasosareneit OBEH [DnextponHsslii pecypc] : nadopatopusiii npaktukym / K.II. JlaTel-
IICHKO. — DJIEKTPOH. TEKCTOBBIE naHHbIe. — CaparoB: By3oBckoe oOpa3oBanue, 2013. — 194
C. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/20396.html,orpannueHnsrii. —
3ari. ¢ ’KpaHa.

7) JlwoOymkuna, H.H. Metponorus, cTanaapTU3anys 1 TEXHUYECKUE U3MEepeHus: Y4el.
nocobue /H.H. Jlro6ymkuna — Komcomonsck-ua-Amype: ®T'BOY BIIO «KHAT'TY», 2013. —
123 c.

8.2 MeToanyecKue yKa3aHus IS CTY/ICHTOB 110 OCBOCHUIO THCHMIJIHHBI

1) TloBepka 3JIeKTPOM3MEPUTEIBHBIX TTOKA3BIBAIOIINX MPHOOPOB: METOIUYECKUE yKa3a-
HUS K JaboparopHoil pabote. /coct.: C.B. Pynpko, H.H. JlroGymkuna. — Komcomonbck-Ha-
Amype: TOYBIIO «KHAT'TY», 2010. - 13 c.

2) TloBepka 0qHO(A3HOTO CYETUHKA IIIEKTPUIECCKON IHEPTHH WHITYKIIMOHHOW CHCTEMBI:
METOJMYECKHe yKa3zaHus K JiaboparopHou pabore. /coct.: C.B. Pynpko, H.H. JIroOymkuna. —
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 13 c.

3) HU3mepeHue OMHYECKHX COMPOTHBICHUN W WHIYKTUBHOCTEH KOCBCHHBIM METOJIOM:
METOMYECKHe yKazaHus K jmaboparopHoil pabore. /coct.: C.B. Pyapko, H.H. JIroOymkuHa. —
Komcomonbck-Ha-Amype: TOYBIIO «kKHAI'TY», 2010. — 12 c.



4) Pacmmpenue NpeaeaioB U3MEPECHUST aMIIEPMETPa U BOJIBTMETPA: METOIUYECKUEC YKa-
3aHUS K JlaboparopHoii padore. /coct.: E.Il. BankoBa. — KoMmcomonbck-Ha-Amype: 'OYBIIO
«KaAI'TY», 2011. — 8 c.

5) HU3mepeHue akTUBHON MOIIHOCTH B TPeX(a3HbIX IEMAX: METOIUUCCKHE YKa3aHUS K
naboparopHoit padore. /coct.: E.Il. UBankoBa. — Komcomonbck-Ha-Amype: TOYBITIO «KHAT -
TY», 2011. -6 c.

8.3 CoBpemeHHble mnpodeccHOHANIbHBbIE 0a3bl JaHHBIX M HH(OPMALMOHHBIE
CIPABOYHBIE CHCTEMBI, HCIOJIb3yeMble MPH OCYLIeCTBJICHHH 00pPa30BaTe/IbHOTO
npouecca no JUCHHUILIHHE

1) Dnexrponno-6ubmuoreunas cucrema ZNANIUM.COM - http://www.znanium.com

2) DuektpoHHO-OMOIHoTeunas cucrtema IPRbooks - http://www.iprbookshop.ru

8.4 IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHHUKANMOHHON ceTH «Un-
TepHeT», HeOOXOAMMBbIX /IJIsl 0CBOEHHsI TUCIUTIMHBI (MOYJI51)

1) Mertponorus u TexHuueckue uamepenus https://ru.wikipedia.org

2) Metposorus https://info.metrologu.ru/spravochnik/metrologiya/obschie-
polozheniya/metrologiya.html

8.5 JInueH3nonHoe M CBOOOTHO PACIIPOCTPAHsIeMOe MPOrpaMMHOe odecriedyenne, uc-
M0JIb3yeMoe MPH OCYIEeCTBJIEHNU 00pPa30BaTeILHOTO MpoLecca

Mo AUCIHUILINHE

Tabnuna 5 — [lepeuenpb UCNOIB3yeMOro MPOrpaMMHOT0 00ecCrieueHus

Haumenosanue [10 PexkBH3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium JlnuensnonHsIit jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 11O CCHIUIKE!:

https://www.openoffice.org/license.html

9 Oprasau3alOHHO-NeJaroru4ecKue ycjao0BUsl

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TJIAaHOM M pac-
nHCcaHHeM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TmpemonaBaHusi) — pyccKuil. [[ms Bcex BUIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUYECKUN Yac yCTaHABIMBAETCS MPOJAOKUTEIBHOCTHIO 45 MUHYT.

[Tpu ¢dopmupoBaHMM CBOEH WHIUBHIyaIbHOW 00pa30oBaTENbHOW TPACKTOPUHU O0ydYaro-
HII/II\/JICﬂ HMECT IPaBO HA NEPE3a4CT COOTBCTCTBYIOMINUX AWCHUILINH U HpO(l)CCCI/IOHaJ'II)HI)IX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOUIEro 00y4eH s, KOTOPbIH 0cBOOOXKIaeT oOyyarolie-
Iocsa OT HeO6XOHI/IMOCTI/I X ITOBTOPHOTI'O OCBOCHMUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHbIif npoliecc MpH MpenolaBaHuy Kypca OCHOBBIBAETCS HA MCMOJIb30BaHUU Tpaau-
[{MOHHBIX, NTHHOBAIIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMHU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTeNbHBIE TEXHOJIOTHU HCIOIB3YIOTCS B BHJIE IIHUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM mpoBeaeHus 3anatuil. HdopmanmoHHbie
o0Opa3oBaTenbHbIe TEXHOJOTHUU PEaTH3YIOTCS MYTEM aKTUBU3AIMHU CaMOCTOSITEIBHONH pPaOOThHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.

9.2 3aHATUA JEeKIUOHHOI'0 THIIA

JIeKIMOHHBIN KypC MpeanosaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IIaHa.


http://www.znanium.com/
https://www.openoffice.org/license.html

Ha nepBoii nexuuu ekTop 00s3aH MpeayrnpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAaKOMY
06a3oBOMY y4eOHHMKY (YueOHMKaM, y9eOHBIM TTOCOOUSIM) OyIeT MPOUYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HAauOONIbLIM 00beM MHpOpMaNUU U 00ecreunBaTh
Oostee TIIyOOKO€ MOHMMaHKE YUeOHBIX BOIIPOCOB IPH 3HAYMTEIHFHO MEHBILCH 3aTpaTe BpEeMEHH,
4yeM 3TO TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE H3yYeHHE MaTepHaa.

9.3 3aHATHS CEMHUHAPCKOI0 THIIA

CeMuHapcKue 3aHATHS NPEACTABISIIOT COO0N AETaTH3aIHIO JEKIHOHHOIO TEOPETHYECKO-
ro MaTepuana, IPOBOAATCS B LIENSAX 3aKPEILUICHUS Kypca M OXBaTHIBAIOT BCE OCHOBHBIC Pa3/ICIIbl.

OcHoBHO# (hopMOIi TPOBEICHHUS CEMHHAPOB SBISIETCS 00CYXKJIeHHEe Hanboee nmpodyiem-
HBIX U CJIOXHBIX BOIIPOCOB MO OTACIBHBIM TEMaM, a TAKKe Pa30dop NPUMEPOB U CUTYALHii B ay-
JAUTOPHBIX YCJIOBHUAX. B o0s13anHOCTH npenoaaBaTeid BXOAAT: OKa3aHUC MeTOI[H‘IeCKOﬁ IIoMomu
Y KOHCYJIFTHPOBAHUE CTYJCHTOB 110 COOTBETCTBYIOIMM TeMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIICAYIOIIHUM KPUTCPUAM:

* OTBETHI HA BOIPOCHI, IIPEIaracMbIe MPEOIaBaTeIIeM;

* Y4aCTHE B IUCKYCCHSIX;

* BBIMIOJIHEHHUE TIPOCKTHBIX M UHBIX 3aaHHH;

- ACCUCTHUPOBAHUE MPETIOIABATEI0 B IPOBEICHUU 3aHSITHH.

OTBeT H0KEH OBITh APryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIOKHBIM, COICPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaapl ¥ ONIIOHUPOBAHKUE JIOKJIA0B MPOBEPSIIOT CTENCHb BIIAJICHUS TEOPETUYCCKHM
MaTepUalioM, a TAK)Ke KOPPEKTHOCTh M CTPOTOCTh PACCYKACHUI.

OueHrBaHUE 3a/1aHHM, BBITOJHECHHBIX HA CEMHUHAPCKOM 3aHSITHH, BXOAMUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocrosiTesibHasA padoTa 00yYaOIIUXCH 10 JUCHUILIMHE (MOAYJII0)

CamocTrosTenbHas paboTa CTYJEHTOB — 3TO IPOILECC AKTUBHOTO, II€JIEHAIPAaBIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHUi 0e3 HEeMoCPeICTBEHHOIO0 Y4acTHs Mpernoa-
BaTelsl, XapaKTEpU3YIOIIUNCA TMPEAMETHON HampaBlIE€HHOCTHIO, 3(()EKTUBHBIM KOHTPOJEM U
OLIEHKOI pe3ysIbTaToB AESATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHON pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MOJIYYEHHBIX TEOPETUUECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHue U pacliuipeHre TEeOPeTUYECKUX 3HaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJb30BaTh HOPMAaTUBHYIO U CIPABOYHYIO JIOKYMEHTALUIO,
CIEUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIILHOCTH MBIIIJICHUS, TBOPUYECKON MHUIIMATUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alti;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYHIECTBISATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOW TeMaTHKHU.

TexHOoNOrHsl OpraHU3aIKi CaMOCTOSTENbHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENbHOW pabOThl CTYIEHTOB MOXET
MPOXOJIUTH B MMCbMEHHOM, YCTHOM MJIM CMEIIaHHOH (opMe.

CryneHTbl JOJDKHBI HMOJXOAUTH K CAaMOCTOSATENBHOM paboTe Kak K HauBakHEHIemy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.



9.5 Meroanuyeckue yKa3aHus JJi1 00y4alOMINXCS 10 OCBOCHUIO IV CHUTNITTHHBI

[lpyn WM3ydeHMH NUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYOIINE
PEKOMEH ALY

1. 3ydenue y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3yyeHus Kakoro-aubo paszzaena mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaniaM
PEKOMEHIYeTCs 10 MTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBHIyaIbHBIM KOMIUIEKCHBIM 33JJaHHUSIM HA CAMOCTOSITEIbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl Ha JIGKLIUAX IPero-
naBaresneM. VM ke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
Hay4HOH JIUTEpaType) Ui OoJiee JeTalbHOT0 TOHUMAHHS BOIIPOCOB, 03BYYCHHBIX HA JICKIHH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPECTICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUU MaTepual U JOMOJIHHUTH
€ro C Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIATH TE3UCHI, aHHOTAIIMN ¥ KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEIILHO BBITIOJIHATH 33/IaHUs, AaHAIOTUYHBIE MTPEIaraéMbIM Ha 3aHATHAX;

* MICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl OH/IA OIICHOYHBIX CPE/ICTB.

MeTtoanyeckue yKazaHusi IpM padoTe HaJ KOHCIIEKTOM JeKIHH

B xoje JIeKIMOHHBIX 3aHATHIA HEO0OXOAMMO BECTH KOHCIIEKTHPOBAHHE Y4€OHOTO Mare-
puana. O6paiiate BHUMaHUE Ha KaTeropuu, (GopMyIupOBKH, pacCKpbIBAIOLIME COJIEPKAHUE TeX
VI WHBIX SBJICHUH W MPOILECCOB, HAYYHBIC BHIBOABI M MPAKTUYECKHE PEKOMEH AU, TTOJIOKH-
TEJIbHBIA OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabouMX KOHCIEKTax IO,
Ha KOTOPBIX JENaTh MOMETKH U3 PEKOMEHI0BAHHOH JIUTEPATYPHI, JOTIOIHSIOIINE MaTepra mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE 0COOYI0 BaXXHOCTh TE€X WMJIM MHBIX TEOpeTHYe-
CKUX TOJIOKEHUH. 3a/1aBaTh MpenojaBaTel0 YTOUHSIOIIME BOIPOCH] C IIENIbI0 YSICHEHUS Teope-
TUYECKUX TOJIOKEHHH, pa3perieHus CIIOPHBIX CUTYaLUH U T.1.

MeTtoanyeckue yKa3aHusi 0 CaMOCTOATEIbHOI padoTe HaJ M3y4yaeMbIM MaTepHa-
JIOM U NIPH NMOATOTOBKeE K NPAKTHYECKHM 3aHATHAM

HaunnaTh Hago ¢ U3y4eHHsi pEeKOMEHI0BaHHOHN JuTepaTypbl. Heo0Xx01mmMo NOMHUTB, YTO
Ha JIEKIIMM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJbKO ero yacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENbHOM paboThl. B cBsi3u ¢ 3TUM paboTa ¢ peKOMEH-
JIOBaHHOW JUTeparypoil oOs3aTenpHa. Ocoboe BHUMaHUE MPU 3TOM HEOOXOAUMO OOpaTHTh Ha
COJIepKaHNe OCHOBHBIX ITOJIOKEHWH W BBIBOJOB, OOBSICHEHHE SBICHWUH W (PaKTOB, YSICHEHHE
NPAaKTUYECKOT0 MPUIIOKEHHUSI pacCMaTpUBAEMBIX TEOPETHYECKUX BOIpPOCcOB. B mporecce 3Toit
paboThl HEOOXOUMO CTPEMHUTHCS MOHATH M 3aTIOMHUTH OCHOBHEIEC TTOJIOKEHHUSI paccMaTphBae-
MOT0 MaTepuaia, IpUMepHl, MOSCHSIIOIINE €ro, a TaK)Ke pa3o0paThCs B WLTIOCTPATUBHOM Mate-
puase u T.1.

MeTtoauyeckue yKa3aHusl 110 BBINOJTHEHHIO pacyeTHO-Tpadpuyeckoi padoThl

Teopernueckas 4acTh pacueTHO-Tpaduueckoil pabOThI BHITIOIHAETCS 0 YCTAaHOBJIEHHBIM
TE€MaM C UCIOJIb30BaHUEM NpaKTHUECKUX MaTepuaioB. K kaxaoi Teme pacueTHO-rpaduuecKoil
paboTHI pEKOMEHTyeTCsl IPUMEPHBIN TIEPEUYCHB Y3JIOBBIX BOIIPOCOB, CITMCOK HEOOXOIMMOI JTuTe-
parypsl. M31aras BOmpocsl TeMbI, ClIeyeT CTPOro mpuiepKUBaThes miaHa. Pabota He AOKHA
MPEJICTaBIATh Nepecka3 OTAEIbHBIX IJIaB ydeOHHKa WiH ydeOHoro mnocodousi. HeoOxomumo mus-
JIOXKHUTh COOCTBEHHBIE COOOpa)KEHMs MO CYIECTBY M3JIaraéMbIX BOIPOCOB, BHECTU CBOM Mpe-
noxeHus. OOIuye MoyI0KeH!s! JOIKHBI ObITh MOAKPEIUIEHB]l U MOSICHEHbI KOHKPETHBIMU TTPUMe-
pamu. Vznaraemblii MaTepuain mpu HEOOXOAMMOCTH CJEIyeT MPOMLIIOCTPUPOBATh TaOJIUIIaMH,
cXeMaMH, AuarpaMMamMHy U T.[.
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10 Onucanue MaTepUAIbHO-TEXHHYECKOT0 00ecrneyeHusl, He00X0IMMOro /JIsi
OCYIIeCTBJICHUSI 00Pa30BaTEJbHOI0 MPOoLecca MO JUCHUILUIHHE (MOXYJII0)

10.1 YueOHo-1200paTopHOEe 000py10BaAHHUE
Tabnuna 6 — I[lepedenp 060pya0BaHUS TabOPATOPHUH

HaumenoBanue ayuropuun
AynuTopus (naboparopun) Ucnonszyemoe o6opyaoBaHue
102/3 Jlaboparopus snekrpuueckux | Crenn HTI[-08,000,00 TIC Dnexrpudeckue wus-
W3MEPCHHI, MeTha mepenust. Ocrmutorpad C1-178

10.2 Texnuveckue v 3JIEKTPOHHbIE CPEACTBA 00yUYeHUs

JleKIIMOHHBIE 3aHATHS.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIBIO M TEXHUYECKUMU CPe/l-
CTBaMU OOY4YEHUS, CIYXKAIIUMU I NIPeACTaBlIeHHs yueOHON nH(popManuu OOJbIION aynuTo-
pun (HaOOpPBI JIEMOHCTPAIIMOHHOTO 000pyIOBaHUs (TIPOCKTOP, IKPaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HaIJIAAHbIE T0COOUS, TEMAaTUUECKNE WIUTIOCTPALIUN).

JlabopaTopHble 3aHATHS.

Jlist nabopaTopHBIX 3aHATHI Hcronb3yercs aynutopust Ne 302/3 | ocHamieHHast 000pya0-
BaHUEM, YKa3aHHBIM B Ta0J1. 6:

CamocrosiTesibHas padora.

[Tomerenust 1ist caMOCTOSATEILHON pabOThl OCHAIICHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO MOJKII0YEeHUS K ceTH «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMALIMOHHO -
obpasoBarensHOl cpene KHAT'Y:

- yntanbHbli 321 HTb KHAT'Y.

- KOMIIbIOTEepHBIC Kiacchl (aya. 202, 207, 211 kopmyc Ne 3 ).

11 Huble cBeaeHus

MeToanuyecKkue PEKOMEHAAUH 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHNYCHHBIMH BO3MOZKH0-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI 00YUYaIOIUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BAaHO KAaK COBMECTHO C JAPYIMMM OOYyYaroIIMMHUCH, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBUS IJIs TOJIy4YeHuUs: 00pa30BaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-Tienarornyeckuii COCTaB 3HAKOMHUTCSI € TCUXO0JIOTO-(PU3UOTOTHYECKUMU
0COOEHHOCTSAMH O0YYarOIMIMXCSl MHBAIUIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTEIbHAS MOAJEP/KKA IIPENOAABAHNS ThIOTOPAMHU, IICHUXO-
JIoraMH, COIIMaIbHBIMU paOOTHUKAMU, MPOIIEIINMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoOopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoiaraeTcsi UCIOIb30BaTh COIMATbHO-aKTUBHBIE U ped-
JIEKCUBHBIE METOJIbl 00YUYEHUs, TEXHOJIOTHH COLMOKYJIbTYPHOM peabuiuTanuu C 1eIblo oKa3a-
HUS TIOMOIIM B YCTAaHOBJIEHUU IMOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyeHdeckoil rpymnne. [Togbop u
pa3paboTKka y4yeOHbIX MaTepHaIOB MPOU3BOJIATCS C yYETOM IPEJOCTaBICHUs] MaTepHalia B pas-
JUYHBIX (hopMax: ayJauanbHOW, BU3YAJIIbHOM, C MCIOJIb30BAHUEM CHEIHMATIbHBIX TEXHHUUECKUX
CPeACTB U MH()OPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuvHbl gunamMu ¢ OB3 ocymniecTBiseTcss ¢ HUCIOJIB30BAHUEM CPENICTB
0o0yueHMsI OOLIEro M CINELUaIbHOrO Ha3Ha4eHUs (IEPCOHAIBHOIO M KOJUIEKTUBHOIO HCIOJIb30-

11




BaHUs1). MaTepualbHO-TEXHUYECKOE 00ECIIeUeHHE MPeayCMaTpPUBAET MPUCTIOCOOIECHUE ayTUTO-
puii kK Hy>)kaam jimi ¢ OB3.

®opma MpoBeJEHUsI aATTECTAUU ISl CTYJEHTOB-UHBAINU/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX Ncuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmarpuBaet-
sl TocTymHas (hopMa MPeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WM DJIEKTPOHHOM dopme (s JUI € HapyUICHUSIMH OIOPHO-
JIBUTATEJIBHOTO amnmapara);

* B IIe4aTHOM (hopMe UJIH PIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUGTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYLLICHUSIMU CITyXa, PeUH, 3pCHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCAYX (ISl JIUI] C HAPYIICHUSIMH 3PEHUS).

CryngeHTaM ¢ MHBIMIHOCTHIO YBEIMYMBACTCS BpPEMsl Ha MOJArOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYyNMHas Gopma mpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHUsl, 3 UMEHHO:

- IMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIBIOTEPE (Il JIHUI] C HAPYIICHU -
MU CllyXa, peun);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIH30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA OTIOPHO-/IBUTATENILHOTO aIlapara);

* YCTHO ([U1s1 JIUI] C HAPYILIECHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEIHLHOTO allapara).

[Tpu HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSl ¢ MHBAMIHOCTHIO MPOIEAypa OlIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MeTpOJIOFI/Iﬂ H TEXHUIECCKHUEC U3MEPCHUA

| HammpaBieHue moAroToBKH 1 24.03.02 " Cucmemst ynpasnenus osudxicenuem u Hagueayus'
. HanpaBneHHOCTB (TTpOdHIIb) . bopmosoe obopydosanue remamenbublx annapamos E
. 00pasoBaTENbHOM MPOTPAMMEL _ | ] i

KBanudukanus BelTyCKHUKA | bakanasp 5

I'ox Hayasa MOATOTOBKHU 2020 |
(noywebnomy maamy)
i dopma 0OydeHus " OYHaA
. TexHosorus o0yueHus | MpaouyuoHHas '

Kypc Cemectp TpynoeMkocTs, 3.€.
2 3 3
Bun npomexyTouHOM aTTecTanuu | ObecrnieunBarolee noapasieieHue

! 3auem ¢ oyenxou ! Kadgheopa M - Dnexmpomexanuxa !

_____________________________________________________________________________________________________________________________

> B 1aHHOM MPHJIOKEHUH TIPEICTABICHbI TUIIOBBIE OLIEHOYHBIE CPeACTBA. I1OIHBIA KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIFOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT u 1p.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Inanupyemsble pe3ynbTaThbl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-3 Cnocoben
y4acTBOBaTh B pas3pa-
0OTKE TEXHHYECKOM
JIOKYMEHTAIUH, CBS-
3aHHOM ¢ TIpodeccuo-
HaJIbHOM JIeATSIIHHO-
CTBIO C MCIIOJIB30Ba-
HUEM CTaHJapTOB,
HOPM U TPaBHIL.

OIIK-3.1 3HaeT HOpMaTUBHO- TEX-
HUYECKYIO TOKYMEHTAIINIO, CBS-
3aHHYIO C MPO(ECCHOHATBHOM JesI-
TEIBHOCTHIO

OIIK-3.2 Ymeer pa3zpabaThiBaTh
TEXHUYECKYIO IOKYMEHTAIHIO,
CBSI3aHHYIO C MPOGECCUOHATLHON
JeATEILHOCTBIO, B COOTBETCTBUU
CO CTaHJapTaMu, HOpMaMH | Ipa-
BUJIAMH

OIIK-3.3 Bnaneer HaBbIKaMu
UCIIOJIb30BAHUS CTAHAPTOB, HOPM
Y MIPAaBUJI IPU pa3pabOTKe TEXHH-
YeCKOW JJOKYMEHTAIMH, CBI3aHHON
¢ mpoecCHOHANBHOM eI TeNbHO-
CTBIO.

3HaTh HOPMATUBHO- TEXHHUYE-
CKYIO JIOKyMEHTAIIHIO, CBSI3aH-
HYIO ¢ IPO(eCcCHOHANTBHOM Jes-
TEIBHOCTHIO

YMeTh pa3pabareiBaTh TEXHUYEC-
CKYIO JJOKyMEHTAIIHIO, CBSI3aH-
HYIO C ITpo(eccCuoHaIbHOM J1es-
TEJILHOCTHIO, B COOTBETCTBHHU CO
CTaHJapTaMH, HOPMaMH | Tpa-
BUJIAMH

Brnaners HaBbIKaMu
UCIIOJIb30BAHUS CTaHJApPTOB,
HOPM U MPABUJI TIPH pa3paboTKe
TEXHUYECKOH TOKYMEHTAlNH,
CBSI3aHHOM C MpodeccuoHab-
HOH JIeSITeIbHOCTBIO.

Tabnuua 2 — [Taciopt ¢oHa OIIEHOUHBIX CPE/ICTB

KounTtpounpyemsie ®opmupyemass | HammenoBanue
pasaeibl (TeMbl) KOMIICTeHIHA OLICHOYHOI0 IToxa3aTenn oneHKn
AUCHUILINHBI cpeacTBa

Paznener 1 — 6 OIK-3 JlaGopaTtopHble | ApryMeHTHPOBAaHHOCTh OTBE-
paboThHI TOB

Pazngener 1,2,3,4,5 OIIK-3 Pacuerno- [TomHOTa M IPaBUIIBLHOCTH
rpaguueckas BBITOJIHEHMS 3a/1aHUs
pabora

Paznener 1 — 6 OIIK-3 Bormpocs! k 5k3a- | I1osiHOTa 1 apryMeHTHPO-
MEHY BaHHOCTb OTBETOB

2 MeToanueckne MaTepHAJIbl, ONpPeIe/IAIONNe MPOLeayPhbl OlleHUBAHUS 3HAHW,
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapAKTEePHU3YIOLIHe MPOoLece
¢dopMupoBaHusi KOMIIETEHIM A

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLICHUBAHUSA 3HaHHﬁ, yMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHISCKOM KapTbl JUCIIH-

winHbI (Tabuuna 3).
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Tabmuua 3 — TexHonornyeckas Kapra

HaumenoBa-
e Cpoku lxana Kputepun
OL[€HOYHOT0 BRINOIT- | OLICHHBA- OlLleHUBAHUS
cpencTsa HEHMA HHUSA
3 cemectp
Ilpomescymounan ammecmayus ¢ popme 3auema c OYeHKOU
JIaboparopnast | B Teuenue | 5 0aUIOB | 5 Ga/uIoB — CTYAEHT HOKa3al OTJIMYHBIE HABBIKH
pabora | cemeCTpa IIPUMEHEHHUS MOJTy4EHHBIX 3HAHUM U YMEHUN IIPU
Jlabopatopuas | B TedyeHue | 5 Oaiios peleHnr TPOo(ecCHOHANBHBIX 3a1ad B paMKax
pabota 2 cemectpa YCBOEHHOTO yu4eOHOTO MaTepHana.
JlaGopaTopnast | B TeueHue | S OamioB 4 Gamma — CTYJICHT MOKa3all XOPOUIME HABBIKH
pabora 3 cemecTpa o .
JTaGopatopHas | B Teucie | 5 Gaiios IPUMEHEHHUS [OTyYCHHbIX 3HAHUN U YMEHHH 11pU
pabora 4 cemectpa perernn MpoQecCHOHATBHBIX 33714 B paMKax
JTaGopatopHas | B TeueHue | b Gawios | YCBOCHHOIO y4eGHOrO Matepuaia,
pabota 5 cemMecTpa 3 Gasuta — CTY/IEHT TOKa3all yOBJICTBOPUTEIILHOE
JlaGopaTopHast | B TedeHue | 5 OamioB BJIaJICHHE€ HAaBBLIKAMHM NPUMEHEHUS ITOIYYEHHBIX
pabota 6 cemecTpa 3HAaHUM U yYMEHU NpU pelieHud mnpodeccro-
HAIBHBIX 33[a4 B paMKaxX YCBOEHHOIO y4eOHOro
Mmarepuaa.
2 Gaiia — CTyIEHT NPOJAEMOHCTPUPOBAIT HEJIOCTa-
TOUHBII YPOBEHb BIIAJICHHsI YMEHUSIMH 1 HaBBIKa-
MU TIpU PelIeHuH Npo(eCCHOHATBHBIX 3a/1ad B
paMKax YCBOEHHOTO y4eOHOro MaTepuana.
Pacuerno- B Tevyenue | 20 6amios | 20 GauioB — CTYIEHT TOKA3aJl OTIIMYHbIE HABBIKH
rpadueckast cemeCTpa IIPUMEHEHU NTOJTYYEHHBIX 3HaHUI U YMEHUH TIpH
pabora penreHny MPO(ECCHOHATBHBIX 3aj1ad B paMKax
YCBOEHHOI'0 y4eOHOI0 MaTepHaa.
15 GannoB — CTy/IEHT MoKa3ajl XOpOIINE HaBbIKU
IIPUMEHEHHUS MOJTyYEHHBIX 3HAHUM U YMEHUN TIPU
peleHry Mpo(eCcCHOHATBHBIX 3a7a4 B paMKax
YCBOEHHOT'0 y4eOHOro Matepuara.
10 OammoB — CTyAeHT TIOKa3al YJIOBIe-
TBOPHTENHLHOE BIIAJICHUE HABBIKAMU TIPHMEHEHHS
HOJMYYEHHBbIX 3HAaHWM M YMEHUH IpU pPelIeHUH
Mpo(eCCHOHATIBHBIX 33/1a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuana.
(0 6ayuIoB — CTYJIEHT MPOAEMOHCTPUPOBAT HEJIOC-
TAaTOYHBIA YPOBEHb BJIAJICHHs] YMEHUSIMH U HaBbI-
KaMH TIpU pelieHrr podeCCHOHATBHBIX 33/1ad B
pamMKax YCBOGHHOT'O y4eOHOIr'0 MaTepuaa.
UTOI'O: 50 6ass10B -
Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:
0 — 64 % oT MakcUMaJdbHO BO3MOXXHOM CyMMBI 0ajlIOB — «HEYAOBJIETBOPUTEIHHO

(HEeZOCTAaTOYHBIH YPOBEHB ISl IPOMEXYTOYHOH aTTECTAllNH 110 TUCIUILIIHE);

65 — 74 % 0T MakCHMaJbHO BO3MOXHOW CYMMBI OalIOB — «YJOBJIETBOPUTEIHLHOY
(MOporoBBIi, MUHUMAIILHBIA YPOBEHB);

75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CpeHUI YPOBEHbD);

85 — 100 % oT MakcCHMaJIbHO BO3MOYKHOM CYMMBI 0aJIJIOB — «OTIHYHO» (BBICOKHIA, MaKCHMAaITb-
HBI YpOBEHB)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABHIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepPH-
3yoime npouecc popMupoBaHUs KOMIIETEHIIUH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH
JlaGopaTopHbie padoThI

Jlabopamopnas paboma 1. Pacuupenue npedenos usmepenus amnepmempa u 60J1bmmempa

Kaxkoit Bug nmeeT cxema BKITIOUEHHUS HAPYKHBIX IIIYHTOB?

Onpenennre CONPOTUBIIEHUE IIYHTA JUJII U3MEPUTEIBLHOTO MEXAHU3Ma C TOKOM IIOJIHOT'O
oTksoHeHHUs 5 MA 1 Rum = 3 Owm, eciiu Hy)HO n3MepuTh Tok 150A.

Kakum 10kHO OBITH CONMPOTUBIICHHUE LIYHTA K MUJUTHAMIIEP-METPY, PACCUNTAHHOMY Ha
75 MB, ¢ TokOM TIOJIHOTO OTKJIOHEHUS 7,5 MA 1t u3MepeHust Toka 7,5A7?

Kakoii Tok MOkHO U3MepuTh npubopom, paccuntanubiM Ha 10 MA (Rum = =10 Om), ec-
JIM €T0 BKJIFOYUTH C IIYHTOM, COIIpoTuBIeHHe kotoporo Rur = 0,01 Om?

Kakue BcnomoraTesbHbI€ 371€MEHTHI IPUMEHSIIOTCA 11 U3MEHEHUS [IPEIEIOB U3MEPEHUS
MarHUTORJIEKTPUUYECKUX BOJILTMETPOB?

Kakoro mopsaka A01KHO ObITH COMPOTHUBIIEHUE 100aBOYHOIO PE3UCTOPA K U3MEPUTENb-
HOMY MexaHu3My ¢ Ro = 1 OM u nagenuem Hamnpspkenus Ha pamke Uo = 10 MB, g nonydenust
BosnbT™MeTpa ¢ Un = 10 B?

Jlo Kakoro 3Ha4Y€HHs HaAIpPsHKEHUsI OyJeT pacllvpeH Mpeesl U3MEpPEeHHs! BOIbTMETpa ¢
conpotusiieHreM paMku Ro = 1 Om u nagenuem Hanpsbxkenust Ha Hel Uo = 10 MB nipu Bkiroue-
HUU 1006aBogHOTrO pesuctopa Ra = 100000 Om?

Jlabopamopnas paboma 2. H3zmepenue omuyeckux conpomugieHutl u uHOYKmueHoCmel KoC8eH-
HbIM Memooom

UTo NOHKMMAIOT MTO/1 UBMEPEHUEM COIPOTUBIICHUS?

IloueMy npu onpeneneHun CONPOTUBIEHUS MO METOY aMIIEpPMETpPa U BOJBTMETpA Clie-
JyeT IPUMEHATDH Pa3IMYHbIE CXEMbI BKIIOUEHHS U3MEPUTEIbHBIX PUOOPOB?

Kaxue conpoTuBiieHUs IPU ONPEIEIIEHNH 110 METOly BOJIBTMETPA M aMIepMeTpa IPHUHS-
TO CYUTATh «OONBIINMU» U KaKUe «MaJbIMU»?

B uem cyTh KOCBEHHOT0 METO/1a U3MEPEHUS?

3aBUCHT JIM CX€Ma BKJIIOUEHUS! aMIIEpPMETPa, BOJIbTMETPA, BATTMETPA OT 3HAYEHMsS HEU3-
BECTHOT'O CONPOTHUBIICHUS KATYIIKH UHYKTUBHOCTH?

Omnpenenure cyMMapHOE CONPOTUBJIEHHME JABYX IOCIEIOBATEIBHO COEAMHEHHBIX 00pas3-
IIOBBIX KaTyllek conpotuBieHus npu: a) R = (10 + 0,05); 6) R = (1£ 0,02) Om.

KaxoBa oTHOCHTENbHAS MOTPEIIHOCTh U3MEPEHUS HANPSDKEHUS MIEPEMEHHOTO TOKa DJIEK-
TPOMAarHUTHBIM BOJIETMETPOM TIPU TOJIOKEHUH TEpEeKIovaTeis poja padoThl Ha MOCTOSHHOM
TOKe, ecii npubop nokaszeiBaet 128 B npu Hanpsbkenuun 127 B.

[IpoBeneHsl TpU TPYNIBl U3MEPEHUN COMPOTHUBIICHUS OAHON W TOM ke 00pas3IoBOi Ka-
TYIIKH ¥ TIOJIYY€HBI CIeayromue pe3yiabTaTel, OM: a) x = 100,145 + 0,005; 6) x =100,115 £ 0,20;
B) x =100,165 + 0,010. IIyrem nanpHeiiielr oOpabOTKH pe3yabTaTOB HAWIUTE MOTPEIIHOCTD
CPEIHEB3BEIIEHHOTO.

Jlia uamepenus HanpsbkeHus oT 80 B no 120 B ¢ oTHOcHTENBbHON MOIpEIHOCTBIO, HE
npesbliiaromiend 4 %, ObLT 3aKka3aH BOJIBTMETP, UMEIOIIUN Kilacc TouHOCTH 0,5 M BepxXHUM mpe-
nen n3mepenuit 150 B Y noBneTBopseT Jin OT OCTaBIEHHBIM YCIOBUSAM?

Jlabopamopnas paboma 3. Cmanoapmuas obpabomka pe3yibmamos MHOOKPAMHBIX UMepe-
HUU

B kakux ciydasx MpOBOJAAT U3MEPEHHUS C MHOTOKPATHBIMH HE3aBHUCHMBIMU HaOJIO/IC-
HUsIMUA? UTO MPUHUMAIOT 32 pe3yJIbTaT TAKUX U3MEPEHHI?
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JlaliTe omnpeneneHue CIeayONUX MMOHIATUI: JOBEPUTENbHAS BEPOATHOCTH, JOBEPUTEND-
Hasl TpaHUla CIy4YallHOW MOrPEIIHOCTH M3MEPEHUS, MpOMaxX, HEUCKIIOUEHHBIN OCTAaTOK CHUCTE-
MaTUYECKON MOTPEITHOCTH U3MEPEHUSI.

Uto Takoe 1OBEpUTEIbHBIM HHTEPBAJ?

HazoBuTe OCHOBHBIC YHCIIOBBIC XapAaKTEPUCTHKH Psiia HAOTIOACHHIA.

Korna npoBonutcst crangapTHas npoieaypa o0paboTKu pe3yabTaToB U3MEPEHUN C MHO-
TOKpPaTHBIMH HAOIIOJCHUSMH, B YEM OHA 3aKJIF04aeTCs?

Uem oTiinyaeTcs qucnepceus psijia HabltoIeHUH OT AUCTIEPCUH pe3ysibTaTa U3MEpeHuii?

Jlabopamopnas paboma 4. I[losepka 00HOa3H020 cuemuura 31eKmpudeckoll SHepeuu UHOYKYU-
OHHOU cucmembl

Kak coznaercs Bpamaronuii MOMEHT B U3MEPUTEIHLHOM MEXaHU3ME MHAYKIIMOHHOTO TH-
na. O0bsicHuTe PU3UKY Mporiecca, JaiTe MaTeMaTHYECKOE BRIPAKEHUE MOMEHTA.

Uemy nomkeH ObITh MPONOPIIMOHAJTICH BPALAOIINIl MOMEHT B CUETYUKAX UHIYKIIHOHHO-
r'o TUIIA U KaK 3TO 00ecreunBaeTcs.

Kakum 00pa3om u, ¢ KakoW LETBI0 CO3[aeTCsl KOMIEHCAIIMOHHBI MOMEHT. OObsiCcHUTE
(GU3HKY €r0 BOZHUKHOBEHHUSI.

[Tosicuute, moyemy 4ucio 0oOOpPOTOB AMCKA CUETYMKA MPOMOPLHUOHAIBHO yYUTHIBAEMOMN
SHEPTHH.

C kaxoif 11eTbI0 MAarHUTHBIN MOTOK KaTYLIKWA HAMpPsDKEHUS pas3fielieH Ha JiBa MOTOKa pa-
00unii 1 HepaOouunil.

Kakue ycrnoBusi HEOOXOAMMO BBINOJHUTH, YTOOBI BpAIalONIUKA MOMEHT B U3MEpPUTENb-
HOM MEXaHW3Me MHIYKIIMOHHOTO TUIAa ObLT IPOMOPIIMOHANICH AaKTUBHOM MOIITHOCTH.

Jlabopamopnas paboma 5. Hzmepenue Kosgduyuenma mowHocmu npu paziudnblx 8UOAX Ha-
2PY30K

3anummTe ypaBHEHHUE Kbl (hazoMeTpa

Kakum 06pa3oM MOKHO MPOU3BECTH pacyeT cos@ mo 3HaueHusM P, U, 1?

B kakux cimydasx, ¥ Mo KakuM CXeMaM MOXHO M3MEPHUTH aKTUBHYIO MOIIHOCTh 3-X ¢a3z-
HOM CHCTEMBI OJTHUM OJIHO(A3HBIM BATTMETPOM?

Korga st usmepeHusi ak THBHOM MOIIHOCTHU 3-X (pa3HO# cHUCTEMBI MOKHO TOJIB30BaThCS
CXEMOM JIByX BaTTMETPOB?

YcTpolcTBO 1 MpUHLIKI AeHcTBUS 3-X (pa3HOTrO BaTTMETpa.

Jlabopamopnas paboma 6. (Peanuzyercs B ¢dopme mpakTUuecKoi MOATOTOBKU) [losepka snek-
MpousMepumenbHblX NOKA3bl8arOUWUX Npudopos

Kakum 10mKHO OBITH COOTHOIIIEHUE KJIACCOB TOYHOCTH 00pa3L0BOro U MOBEPSEMOTO aM-
IEPMETPOB?

UYto nmoHMMaeTcs 1moj MOBEpKOW CPEACTB U3MEPEHNN?

ITpubop kakoro kiacca TOYHOCTH CJeIyeT BBIOpaTh JUIs MOBEPKM aMIlepMeTpa Kiacca
1,5; 2,5?

UYro Takoe KJIacC TOYHOCTH U3MEPHUTEIHHOT0 npubdopa?

Kaxue BapuanThl criocoba cinueHus MoKa3aHui MoBepsieMoro U 00pa3oBoro npudopoB
Bawm uzBectHb1?

Kak mpoBepsitoT COOTBETCTBHE MOBEPAEMOro NMpuOOpa yKa3aHHOMY Ha HIKajie KJaccy
TOYHOCTU?

Bo3moxHO 11 mpoBeneHre MOBEpKH BOJbTMeTpa Kiacca 0,5 ¢ moMoIbio BOJBTMETpA
knacca 0,2?

Omnpenennre neny nenenns Barrmerpa npu: U =300 B, [a =1 A,

Aa=150; Una=450B,Iu=5A, Aa=150; Ua=150B, In =2 A, Au = 300.
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ITokazanus BoibTMETpa ¢ quanazoHoM usmepenuit ot 0 B 1o 150 B pasuel 51,5 B. Iloka-
3aHHUS 00Pa3lOBOr0 BOJIBTMETPA, BKIFOYECHHOTO MapajuiesbHo ¢ nepBeiM — 50,0 B. Onpenenuts
OTHOCHTEJIbHYIO U TIPUBEACHHYIO MOTPEUTHOCTH Paboyero BOJIbTMETPA.

Pacuerno-rpaduyeckas padora

3aoanue 1. JIns BHIOOPKH SKCIIEPUMEHTAIBHBIX JTAHHBIX, MOPYCHHBIX MPU HW3MEPCHUH
BBIXOJIHOTO HAMpPSDKCHUS T€HEpaTopa, OMPEACIUTh T'PaHUIbl JTOBEPUTEIHLHOTO HHTEPBAIA MPHU
3aJ]aHHOM JTOBEPUTENIFHOIN BEpOSATHOCTH Pj. B Tabnmue 11 BapuaHTOB NMPHUBEAECHBI HOMEP BbI-
00opKH, KiIacc TOUHOCTH BoJbTMeTpa c/d u npenen usmepenuss Uy. UncaoBbie gaHHbIC KOHKPET-
HOM BBIOOPKH HEOOXOIMMO B3ATh M3 TAOJIUIIC:

B;{I;H Beibopka | Py | Uy, B c/d zipTH Bribopka | Py lg" c/d
1 1 0,5 1 0,1/0,05 | 2 3 0,6 10 0,5/0,05
3 1 0,6 1 0,201 |4 3 0,7 10 0,2/0,1
5 1 0,7 1 0,2/0,05 | 6 3 0,8 10 4,0/1,5
7 1 0,8 1 0,5/0,005 | 8 3 0,9 10 0,1/0,05
9 1 0,9 1 1,0/0,1 | 10 3 0,95 10 0,2/0,1
11 2 0,95 1 1,5/0,1 | 12 4 0,98 100 | 0,5/0,05
13 2 0,98 1 4,015 |14 4 0,99 100 4,0/1,5
15 2 0,99 1 0,1/0,05 | 16 4 0,997 | 100 | 0,5/,005
17 2 0,997 1 0,2/0,1 |18 4 0,5 100 4,0/1,5
19 2 0,5 1 1,1/0,05 | 20 4 0,6 100 | 0,2/0,05
Bribopka | Enunmnna usmepenws {Ui},i=1...10
1 uB 952,5; 957,0; 955,5; 953,0; 954,5;
954,9; 955,1; 956,8; 955,2; 952,5
5 uB 852,5; 857,0; 855,5; 853,0; 854,5;
854,9; 854,8; 855,1; 855,2; 852,5
3 B 7,551; 7,562; 7,549; 7,538; 7,525;
7,555; 7,545; 7,545; 7,555; 7,525
4 B 85,61; 85,52; 85,39; 85,48; 85,25;
85,55; 85,45; 85,45; 85,55; 85,22

3aoanue 2. OnpenencHue TOBEPUTEIbHON BEPOSATHOCTH IPHU 33JaHHOM JOBEPUTEIBHOM
uHTepBasne. [ BHIOOPKHU CIIy4alHBIX BEJWYHMH 33JaHUs | OmpenenuTh 3Hau€HUE JOBEPUTEINb-
HOW BEpOSTHOCTH, €CJIM 3aJlaHbl TPAaHUYHbIE 3HAYEHUS MOTPEHIHOCTEH B MPOLEHTHOM OTHOIIE-
HHUH K cpeiHeMy aprdMeTHueckoMy: &l — HYDKHSS TpaHuIla, €2 — BepXHsisl rpaHuia. 3HadeHus &l
U €2 IPUBEJICHBI B TAOJIUIIE:

Bapuant 1 2 3 4 5 6 7 8 9 10
el, % -0,1 0,1 -0,1 -0,2 -0,3 | -0,05 | -0,02 0 0 -0,1
€2, % 0,2 0,2 0,1 0,1 0 005 | 005 | 005 | 01 | 0,15

Bapuanr | 11 12 13 14 15 16 17 18 19 20
el,% | -001|-005|-005| -01 | -0,02 | -0,02 |-0,015| -0,1 | -0,1 | -0,05
€2, % 0,01 | 0,02 0,1 005 | 002 | 001 | 0,02 | 0,5 | 0,2 | 0,05

3aoanue 3. Tloctpouth TpaduKu pacrnpencsieHUuss OTHOCUTEIHHOH W abCONIOTHON IO-
IPEeIIHOCTEN M0 Auana3oHy U3MEpeHHs A U(pPoBOro BoiabTMETpa. Paccunrars 3HaueHUs OT-
HOCUTENILHOW M a0COJIFOTHOW MOTPEIIHOCTEH, KOTOPbIe COOTBETCTBYIOT CpeHEMY apu]mMeTHye-
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CKOMY 3HAYCHHIO BEIOOPKHU «A», OMPEICIICHHOMY B 33/IaHUU 1. HAlITH OTHOCUTENBHYIO MOTPEIII-
HOCTBH cpeanero apudpmernyeckoro d(4). Onpenenuts aOCOMOTHYI0 MaKCHMAaIbHYIO MOTperl-
HOCTb B TOUKE IIKAJIbI COOTBETCTBYIOLIEN 3HAUEHUIO «A»:

Q=0(4) - A/100 %.

JlarnHBIE HEOOXOAMMO B3STh U3 TAOJUIIBI IS 3aaHus 1.

3aoanue 4. OnpenenuTh TOBEPUTEIbHBIA UHTEPBAI JJIs 33IaHHOM JTOBEPUTEIIBHOM IO-
TCPEIIHOCTH C YYE€TOM HHCTPYMEHTAJIBHOM MOTPEIIHOCTH, MCIOJIb3ys OIMNHUCAHHYIO METOJUKY.
JlanHble cBOEro BapuaHTa HEOOXOAMMO B3ATh M3 TaOmuLbl Ui 3ananus 1. Bee pacuerst mpous-
BECTH C UCIOJIb30BaHUEM pacnpenenenus CteiofaeHTa. Pe3ynbrar 3amucats B crangapTHOH (op-
Me, YKa3aB IPaHUIlbl JOBEPUTEILHOTO HHTEPBAJIA U IOBEPUTEIHHYIO BEPOSTHOCTD.

3aoanue 5. Onpenenuts MOKa3aHUA HUXKE MEPEUUCICHHBIX MPUOOPOB, HA KOTOPHIE IO-
OuYepeIHO MOAAOTCS CUTHANIBI C OJIMHAKOBON aMIUIUTY 10, HO UMEIOIIKE PA3IUYHYI0 (popmy.

1) BonpT™MeTp, ¢ mpeoOpa3oBaTenieM JEHCTBYIOUIETO 3HAYeHUs (KBAJpaTHUHBIA JETEK-
TOD).

2) BonbT™erp, ¢ npeoOpa3oBaTesieM CpPeIHEBBINIPAMICHHOIO 3HAUeHUs (JIMHEHHBIN 1e-
TEKTOpP).

3) BonbTMeTp, ¢ aMIUTUTYAHBIM MPEoOpa3oBaTeaeM H KOHACHCATOPOM, BKITFOUECHHBIM T10-
CJIEIOBATENBHO (AMIUTUTYAHBIN IETEKTOP C 3aKPBITHIM BXOJOM).

Bce mpubops! oTrpagyrpoBaHbl B JSHCTBYIONIUX 3HAYCHHSIX CUHYCOUIATBLHOTO CUTHAJA.
CurnHainsl, KOTOpBIE CIeyeT MoJaTh, UMEIOT 0AuHaKOBYIO aMIIuTyay Um = 10 - N, [B], tme N —
HOMEp BapuaHTta. PaccmaTtpuBaroTcs Tpu THIIA CUTHAJIOB:

1) F'apMOHWYECKHI CHTHAI.

2) Meannp.

3) OnHomnonsipHbIE MPSMOYTOIbHBIE UMITYJIbCHI IIUTeNbHOCTBIO T = 10 - N, [MKc] 1 yac-
toToit cnenoBanus S000 I
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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