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1 OOume mooKeHus

Pabouas mporpamma AUCHHUILTUHBI «METPOJIOTHS U TEXHUYECKUE U3MEPEHUS» COCTaBIIe-
Ha B COOTBETCTBUU C TpeOOBaHUAMU (efepaibHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOrO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MunHucrepctBa oOpasoBanus U Hayku Poccuiickoit denepa-
ruu Ne 870 ot 31.07.2020, u ocHOBHOM npodeccrnoHanbHOi 00pa30BaTeIbHON MPOTPaMMBI TTO/I-
TOTOBKH «YTPaBIICHWE WHHOBAI[MOHHBIMH TMPOIECCAMH M MPOCKTaMHU» IO HAIPABICHUIO
27.03.05 MHHOBaTHKA.

[IpakTHyeckas MOArOTOBKA Pean3yeTcsi Ha OCHOBE:

- IIpodeccuonansusiii crannapt 40.033 «CITELIUAJIUCT 110 CTPATETMYECKOMY 1
TAKTUYECKOMY TUNIAHNPOBAHUWIO 1 OPT AHU3 AL TTPOU3BOACTBAY. O6006-
nieHHas Tpyaoas Gynkuus: A. TakTudeckoe yrpaBieHHe MpoleccaMy IIIaHUPOBAaHUS U Opra-
HU3AIMK IPOU3BOJICTBA HAa YPOBHE CTPYKTYPHOTO MOJPA3/IEICHUs IPOMBIIUIEHHONW OpraHu3a-
nuu (oTaena, mexa).

3anayn ®opMHUpOBaHUE 3HAHWM, YMEHUN U HABBIKOB B 00JACTH METPOJIOTHH, TIPUH-
AUCIUIIINHBL [HUIIOB U3MEPEHUSI, TEOPUU OMPEAECICHUS TTOTPENTHOCTEN U3MEPEHUS;, CPEIICTB
HU3MEpeHUsS PU3NICCKUX BEITHYMH.
OcHOBHBIE OCHOBBI METPOJIOTHUH.
pasesnsl / TEMbI MeTozbl U CpeaCcTBA U3MEPEHUM.
AUCIHILTAHBI Teopus OLIEHKU KaueCTBa U3MEPEHUIA.
[ToBepka u KaIMOpPOBKA CPEACTB U3MEPEHUS.
IIpuknagnas METPOJIOTHS.
MeTponornuecKuii KOHTPOJIb U Haa30p.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.T10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTHKEHHS] KOMIIeTeHIIUH

HpOHGCC N3YUCHUS NUCHUIIINHBI «MCTPOJ'IOFI/U[ U TCXHUYCCKHUEC U3MCPCHUA» HAIIPAaBJICH
Ha GopMUpOBaHUE cleAyomuX koMieTeHIui B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOI 00pa-
30BaTeNIbHON MTporpamMmoit (Tadmuma 1):
Tabnuna 1 — KoMnereHIy 1 MHANKATOPBI UX TOCTHKEHUS

Ko 1 HaumeHoBanue Nuaukatopel JOCTHXEHUS
KOMIIETEHIIUH

[Inanupyemsle pe3ysbTaTsl
00y4YeHHsl IO JUCLUIUINHE

O6menpodeccuoHaabHbIE

OIIK-2 Cnocoben
dbopmyupoBaTh 3a-
nadu mpodeccuo-
HaJBLHOM JIeATEIILHO-
CTH Ha OCHOBE 3Ha-
HUM TpOoGUIbHBIX
pa3zesioB MaTeMaTu-
YECKUX, TEXHHUECKUX
U €CTECTBEHHO-
HAyYHBIX JIUCIUATLINH
(Momymeit)

OIIK-2.1 3HaeT 3aKOHBI TPOPUITb-
HBIX Pa3/IeJI0OB MAaTEMaTHYECKHX,
TEXHUYECKUX U €CTECTBEHHO-
HAyYHBIX JUCLHUILIINH

OIIK-2.2 Ymeer npuMeHsITh pusu-
4eCKHE, MaTEMaTHUECKHUE, TEXHU-
YECKHUE U €CTECTBEHHO-HAyUYHbIE
METO/bI, METOJIOJIOTHH, CIIOCOOBI 1
AITOPUTMBI [Tl POPMYITHUPOBAHUS
3a]1a4 TEOPETUUYECKOr0 U IPUKIIA]T-
HOTO XapakTepa npodeccruoHab-
HOM J1eATENBHOCTH

OIIK-2.3 BnaaeeTr HaBbIKaMH MpHU-
MEHEHHUs 3HaHUH POPUIBHBIX
pa3esioB MaTeMAaTUYECKUX, TEXHU-

3HaTh U UCTIOTB30BaTh COOTBET-
CTBYIOIIHE PECYPCHI, COBPEMEH-
HBbIE METOJIMKH U 000pyIOBaHUE
B 00JIaCTU METPOJIOTH U TEXHU-
YeCKUX U3MEpPEHUt

YMeTb 00pabaThiBaTh U IPEI-
CTaBJISITh MOJTYYCHHBIE JKCTIe-
pPUMEHTAIIbHBIC TAHHBIC JIJIS T10-
JTy4eHUs: 000CHOBAaHHBIX BBIBO-
JIOB B 00JIaCTH METPOJIOTUU U
TEXHHYE-CKUX U3MEPEHUSX.

Bnaners coBpeMEeHHBIMU WH-
(bopMalOHHBIMH TEXHOJIOTUSI-
MU U IPOTpaMMHBIM o0ecreye-
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YECKMX M €CTECTBEHHO-HAYYHbIX | HUEM IIpH pEIeHUH 3a]a4 B 00-
JTUCLUIUTMH TpU GOPMYJIMPOBAHUH | JTACTH METPOJIOTUU U TEXHUYE-
npo¢ecCHOHATBHBIX 3a]a4 CKHX U3MEPEHUNU

3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JuciumnnHa «MeTporiorvis ¥ TEXHYECKHE IBMEPEHUS» M3y4daeTcs Ha 2 Kypce B 3 ceMecTpe.

Jucrurninuaa sBisieTcss 6a30BOM AUCHMIIMHOM, BXOJHUT B cocTaB Oioka 1 «Jlucuumiu-
HBI (MOJTYJIM)» ¥ OTHOCHTCS K €r0 0a30BOM YaCTH.

Jlist OCBOGHUS MUCHUIUTMHBI HEOOXOAMMBI 3HAHWS, YMEHUS, HABBIKM W (WUJIU) OIBIT
MPaKTUYECKON AeSTENbHOCTH, C(OOPMUPOBAHHBIE B MPOLIECCE U3YUYEHUS TUCHUIUINH / TPAKTHK:
«Xumusty, «Maremarukay, «NEKTPOTEXHUYECKUE MaTepUabl U dJIEMEHTHI SJICKTPOHHOU TeX-
HUKW», «Dusuka», Teopus BepoITHOCTEH U MaTeMaTHUECKasl CTATUCTUKA.

3HaHus, yMEHUS U HAaBBIKU, CHOOPMUPOBAHHBIC AUCHUILTUHON «Memponozsus u mexnuye-
cKue uzmepeHus», OynyT UCIOIb30BaHbl MPU HU3yYEHUU AUCUUIUIMH «OCHOBBI MPOMBIIIIICHHON
ABTOMATHKH M POOOTOTEXHUKH», «TeIIeKOMMYHUKAIMOHHBIE CHCTEMBI», TPU TPOXOKICHUU
NpaKTHKK «Y4eOHas MpakThKa (03HAKOMHTENIbHAsS MPAKTHKA)», MPH MOArOTOBKE U Cade rocy-
JAPCTBEHHOTO HK3aMeHa.

Jucuunnuna «MeTpoioruss 1 TEXHUYECKHE U3MEPEHUs» YaCTHYHO peanusyercs B popme
MpPaKTUYECKOW MOAroTOBKH. [IpakTuueckas mMoAroTOBKAa OPraHU3YETCsl MMyTEM BBIMOJHEHUS Jia-
OopaTOpHBIX padoT.

Juctumuimaa «MeTpoJIoTHs. U TEXHHUYECKUE MU3MEPEHHUS» B paMKaX BOCHHUTATEIBHOW PabOTHI
HampaBlieHa Ha (popMHUpOBaHHUE Y O0yUAIOLTUXCS
YMEHHSI apTyMEHTHPOBATh, CAMOCTOSITEIILHO MBICITUTh, PAa3BUBACT TBOPUYECTBO, MPOPECCHOHATh-
HBIC YMEHHUS .

Bxoouou xonmponv npu uzyyenuu Oucyuniunbl He nPo8oOOUMCs.

4  O0beM IMCHUILIMHBI (MO1YJI5) B 32a4eTHBIX eIMHULAX € YKa3aHUEM KOJIHYecTBA
aKajgeMMYecKHMX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4yaromuxcs ¢
npenoaasareseM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYIO Pa0doTy
00yyarImuxcs

OO0mmas Tpy10eMKOCTh (00beM) TUCITUTUIHHBI cocTaBisier 3 3.¢., 108 akax. gac.
Pacnpenencare o0beMa JUCIUTUTAHBI (MOJTYJIS) TIO BHJIAM YYE€OHBIX 3aHSATHUI MPEICTaB-

JIEHO B Tadimue 2.

Tabmauna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSATHH

Bcero akapemu-
YeCKHX 4aCOB

O0beM TUCHUTIINHBI

Oo6as TPYAOEMKOCTb JHUCLUIIINHBI 108
KonTakTHas aynuropHas padora o0y4awmmxcs ¢ npenojgasaresem (1o 48
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToMm uncne:

3QHAITHS JIEKIHMOHHOTO0 THNA (JICKIIUU U UHbIE YIEOHBIC 3aHSITHS, TIPEIY-
CMaTpHUBAIOIINE MPEUMYIICCTBEHHYIO TIepenady yueOHOM HHPOpMAIIUH TIe- 32
JATOTMYECKUMU PAOOTHUKAMH )

3aHSATHUS CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TIPAK- 16

TUKYMBI, 1a0opaTopHbIe paboThl, KOJJIOKBUYMbI M MHbIE aHAJIOTUYHBIE 3a-
HATHS),
B TOM 4HcCJIe B OpME NPAKTUYECKON MOATOTOBKU 4
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Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKHUX 4aCOB

CamocrosiTesibHAsi padoTa 00y4aOIIMXCS U KOHTAKTHasi padora, BKIIIO-
yarouasi IpynnoBbie KOHCYIbTAlMU, HHAUBUIYAJIbHYIO paboTy 00y4aro-
HIMXCSI C TIPEnojaBaTessiMe (B TOM YUCIIC HHIUBUAYATIbHBIC KOHCYIbTAIINN ); 60
B3aMMOJICHCTBHE B AJICKTPOHHOU MH()OPMALIMOHHO-00pa30BaTeILHOM cpeie
BYy3a

[TpomMexxyTodHast aTTecTaus 00YJIarOIIUXCsl — 3a9eT C OIEHKON -

5 Copepxanue JMCUMIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM
(pazgenam) ¢ ykazaHueM OTBEJICHHOI0 HAa HUX KOJMYeCTBAa aKaJeMUYeCKHX
4acoB M BU/JI0B y4eOHOM padoThI

Tabmuna 3 — CTpykTypa u coiep>KaHue JUCIUILTUHBI (MOTYJIs)

Bunel yueOHOI paboThI, BKIIIOUYasi CAMOCTO-
ATEJIbHYIO paboTy 00yJarommxcs 1 TpyAo-
€MKOCTb (B yacax)

KonTaktHas padorta mpemnojaBa- CPC
HaumenoBanue pa3zenoB, TeM U COJEpKaHUE Ma- Test ¢ 00ydaroIuMucs
Tepuaia Jlexkiuu | Cemunap- | JlaGopa-
CKHE TOpHBIE
(mpakTu- | 3aHATHS
YECKHE
3aHATHUSA)

Pa3nes 1 OcHOBBI MeTPOJIOTHH

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

Tema 1.2 Mexaynaponnas cuctema (CH). Mepsl,
STAJIOHBI, 00pa3II0BbLIE M paboune CpeICTBA

Pacmmpenue npenenos usMepeHus amepMerpa u
BOJIbTMETpPA

N3ydeHne TeopeTHUeCKUX pa3AesoB IUCIUILIN-
HBI, IOJTOTOBKA K 3aHATUSAM CEMHUHApPCKOTO THUIIA, 10
noArotoBka u opopmiienue PI'P

Pa3nes 2 MeToasl M cpeacTBa H3MEpeHUi

Tema 2.1 OcHOBHOE ypaBHEHUE U3MEPEHUH. 2

Tema 2.2 Buasl u MeTObI H3MEPEHUS 2

N3mepenre OMAYECKUX CONIPOTHUBIICHUN U WH- 3
JYKTUBHOCTEN KOCBEHHBIM METOJ0M

N3ydeHne TeopeTHUeCKUX pa3/ieoB TUCIUILIN-
HBI, IOJIFOTOBKA K 3aHATUSM CEMHUHApPCKOTO THUIIA, 10
noaArotoBka u opopmienue PI'P

Pa3nes 3 Teopust oieHKH KayecTBa H3MEpPEeHUH

Tema 3.1 Teopus norpeniHocTen. 4

Tema 3.2 CratucTruyeckre METOIbI M AITOPUTMBI
00pabOTKM Pe3yIbTaTOB MHOTOKpPATHBIX U3Mepe- 4
HU.

CranpaptHas 00paboTKa pe3yJbTaToB MHOTO- 5
KPaTHBIX H3MEPEHUN

I/I3y‘leHI/IC TCOPCTUUCCKHUX PA3ACIOB NTUCIUILIN-
HbI, IIOJATOTOBKA K 3aHATHUAM CCMHWHAPCKOI'0 TUIIA,

10
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HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

noAroToBka u opopmiienue PI'P

Pa3nen 4 IloBepka n kaauOPOBKA CPEICTB HU3-
MepeHust

Tema 4.1 Teopust TOUHOCTH CPEICTB U3MEPEHUM.

SN

Tema 4.2 [ToBepka cpeicTB U3MEPEHUS.

[ToBepka ogHO(}A3HOTO CYETUUKA AIEKTPUUECKOM
SHEPTUU WHIYKIIMOHHOMN CHCTEMBI

N3yueHue TeopeTnyecKux pasieaoB AUCIUILIN-
HBI, TOATOTOBKA K 3aHIATUSIM CEMUHAPCKOTr0 THUIIA,
noAroToBka u opopmiienue PI'P

10

Paspnea S IlpuxkiaaaHas MeTpoJIOrus

Tema 5.1 V3mepeHus 3J€KTPUUYECKUX BEJTUYHH.

Tema 5.2 DnexTpuueckre U3MEpPEHUs HEDJIEK-
TPUYECKUX BEIUYUH.

N3mepenune kod¢puIeHTa MOIIHOCTH TIPH pa3-
JMYHBIX BHJIAX HATPY30K

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

10

Pa3nes 6 MerpoJsioru4eckuii KOHTPOJIb H
HAI30p

Tema 6.1 OCHOBHbBIE METO/BI U CXEMBI IOBEPKU

IToBepka 21eKTPOU3MEPUTENBHBIX TOKA3bIBAKO-
KX npuOopoB™

4*

N3ydeHne TeopeTHUeCcKUX pa3ieoB TUCIUILIN-
HBI, IOJTOTOBKA K 3aHSATUAM CEMHUHApPCKOTO THUIIA,
noArotoBka u opopmienue PI'P

10

UToro
10 IMCHUILINHE

32

16

60

* peanuzyercs B (popme MPaKTUYECKON MOATOTOBKH

6 BneayautopHas camocTosiTeJIbHAsi padoTa 00y4YarouXCcs M0 TUCHHIIIMHE

(Mony.J10)

[Ipu mmaHWpOBaHWU CaMOCTOSITENILHOW pPabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCSI CIEAYIOIINM PACIpeeICeHHEeM YaCOB Ha CAMOCTOATENbHYIO padoTy (Tabnumua 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMInOHEHTBI CaMOCTOATEIbHON PadoThI

KoanuecTBo 4yacosB

M3y4yeHue TeopeTuyecKkux pa3zesioB JUCHUTIINHBI 20
[TonroroBka K 3aHIATHSIM CEMHUHAPCKOTO THUMA 20
[ToaroToBka u opopmieHue PI'P 20




| 60

7 OueHoYHBbIE CPeACTBA JJIsl MPOBEIEHUs TEKYIIEro KOHTPOJIS U
NMPOMEKYTOYHOM aTTeCTAllUM 00y4AIOUIUXCS N0 JUCHUIIMHE (MOAYJII0)

q)OH[[ OLCHOYHBIX CPCACTB MJIA IMPOBCACHHA TCKYLICIO KOHTPOJA YCIICBACMOCTHU U
IPOMEKYTOYHOMN aTTeCTaluy mpejacTanieH B [Ipunoxerun 1.

IlonHBIN KOMILIEKT KOHTPOJIbHBIX 3aI[aHPII>’I HJIM UHBIX MAaTCpUaJiOB, HCO6XOI[I/IMBIX JJISL
OLICHUBAHUS PE3YJIbTATOB OOYYCHHUS IO JUCIUILIMHE (MOMAYJII0), MPAKTHKE XPAHUTCS Ha Ka-
denpe-pazpaboTunke B OyMaKHOM H 3JIEKTPOHHOM BHJIC.

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

8.1 OcHoBHas JquTEpaTypa

1) JlabkoBckast P.SI. Merposorus u 3jeKTpopagnou3Meperust [DIeKTpoHHbIH pecypc] :
yuebHoe nocobue / P.Sl. JlabkoBckasg. — DnekTpoH. TekcToBble ganHble. — CII0. : YHuBepcu-
rer WTMO, 2013. — 142 c¢. — 2227-8397. — Pexum  jgocryma:
http://www.iprbookshop.ru/67299.html, orpannuennsiii. — 3ari. ¢ sKpaHa.

2) Jlareimenko K.IT. Texundeckue u3mepenus u npudopsl. Yacte [ [DnekTpoHHBIN pe-
cypc] : yuebnoe nmocobue / K.II. JlaTpimienko. — DIEKTPOH. TEKCTOBbIe NaHHble. — Caparos:
BysoBckoe obOpazoBanme, 2013. — 480 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20403.html, orpannueHHsbIi. — 3ari. ¢ sKpaHa.

3) Jlareimenko K.I1. Texunueckue usmepenus u npubdopsl. Yacts 11 [DnekTpoHHbId pe-
cypc] : yuebnoe nmocobue / K.II. Jlarbimenko. — DIEeKTPOH. TEKCTOBbIe NaHHbIe. — Caparos:
BysoBckoe obpazoBanme, 2013. — 515 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20404.html, orpannueHHsbIi. — 3ari. ¢ sKpaHa.

8.1 Jlono/iHMTEeIbHAS JIUTEPATypa
4) Kowmsarun P.B. M3mepeHus: mapamMeTpoB JJIEMEHTOB pPaIUOTEXHHYCCKUX IIEHer
[DneKTpOHHBIN pecypc] : METOAMUYECKHE YKa3aHHUA K BBINOJHEHHMIO JIAOOPATOPHBIX paboOT MO

Kkypcy «Metponorust u paguousmepenus» / P.B. Komsarun, B.JI. XangamupoB. — DIIEeKTpOH.
TEKCTOBBIE NaHHblE. — M. : MOCKOBCKUI rOCYAapCTBEHHBI TEXHUYECKUN YHUBEPCUTET UMEHU
H.3. baymana, 2011. — 24 c¢. — 2227-8397. — Pexum pocryma:

http://www.iprbookshop.ru/30973.html, orpannueHHsIii. — 3ari. ¢ 3kpaHa.
5) IlnwuranoBuu A.H. CpaBHUTENBHBIH aHATH3 WU3MEPUTEIbHBIX MapaMeTPOB BOJBT-
METPOB [DIIEKTPOHHBIN pecypc| : METOAUYECKUE yKa3aHHUs K JIabopaTopHOW paboTe Mo Kypcey

«Metposnorus u snektpudeckue uzmepenus» / A.H. Hnuranosuy, FO.A. Hlypsirun. — Dnek-
TPOH. TEKCTOBbIE JNaHHble. — Jlumenk: JIumenkuii rocyjapCTBEHHbIN TEXHUYECKUNA YHUBEPCH-
rer, ObC ACB, 2013. — 13 c¢ — 2227-8397. — Pexum jgoctyma:

http://www.iprbookshop.ru/22936.html, orpanuuenssIii. — 3ari. ¢ 3KpaHa.

6) Jlateimenko K.II. Metponorus u u3MepuTenbHas TEXHUKA Ha 0a3e W3MEPUTEITBHBIX
npeoOpazoBareneit OBEH [Onexktponusiii pecypce]| : maboparopusiii mpaktukym / K.II. JlaTsi-
IIEHKO. — DJIEKTPOH. TEKCTOBbIE JaHHble. — CapartoB: By3oBckoe obpazoBanue, 2013. — 194
C. — 2227-8397. — Pexum poctyma: http://www.iprbookshop.ru/20396.html,orpanudeHHbINA. —
3ari. ¢ ’KpaHa.

7) JlwoOymkuna, H.H. MeTponorusi, CTaHAapTU3aIHsI U TEXHUYECKHE U3MEpeHuUs: Y 4el.
nocobue /H.H. Jlrobymkuna — Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2013. —
123 c.

8.2 MeTozmqecmle YKa3aHuA QJIA CTYACHTOB 110 0OCBOCHHUIO TUCHUIIIMHBI
1) HOBepKa SJICKTPOU3SMEPHUTCIIbHBIX ITOKA3bIBAOIIUX HpI/I60p0BZ MCETOANYCCKUC YyKa3a-
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HUS K JaboparopHoil pabote. /coct.: C.B. Pynpko, H.H. JlioOymxkuna. — Komcomonbck-Ha-
Awmype: TOYBIIO «KHAT'TY», 2010. - 13 c.

2) TloBepka 0HO(DA3HOIO CYCTUHMKA DIICKTPUICCKON IHEPIHH WHITYKIIMOHHOW CHCTEMBI:
METOJMYECKHE yKa3zaHus K JiaboparopHou pabore. /coct.: C.B. Pynpko, H.H. JIroOymkuna. —
Komcomornbck-na-Amype: TOYBIIO «KHAT'TY», 2010. — 13 c.

3) HU3mepeHue OMHYECKUX CONPOTHBICHUN W WHIYKTUBHOCTEH KOCBCHHBIM METOIOM:
METOJMYECKUe yKazaHus K jmaboparopHoit pabore. /coct.: C.B. Pyapko, H.H. JIroOymmkuna. —
Komcomonbck-na-Amype: TOYBIIO «kKHAI'TY», 2010. — 12 c.

4) PacmmpeHue mpeesaoB U3MEPEHUsT aMIIepMETpa U BOJIbTMETPA: METOJUYECKUE yKa-
3aHMS K JlaboparopHoi padore. /coct.: E.Il. BankoBa. — KoMmcomonbck-Ha-Amype: I'OYBIIO
«KaAI'TY», 2011. — 8 c.

5) U3mepeHue akTUBHON MOIIHOCTU B TPeX(Pa3HbIX IHEMAX: METOIUUCCKHE YKa3aHUS K
naboparopHoit pabore. /coct.. E.II. HBamkoBa. — Komcomomnbsck-Ha-Amype: T'OVYBIIO
«KHAI'TY®», 2011. -6 C.

8.3 CoBpemeHHble mnpodecCHOHA/IbHbIE 0a3bl JAHHBIX M HH(pOPMANMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOIb3yeMble NMPH OCYIIECTBJIEHHH 00Pa30BATEIbHOI0
npoiuecca no JUCHHUILIHHE

1) Dnaexrponno-o6ubaroTeunas cuctema ZNANIUM.COM - http://www.znanium.com

2) DnektpoHHO-OMOMMOTeuHas cructema IPRbooks - http://www.iprbookshop.ru

8.4 IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHUKANMOHHON ceTH «UH-
TepHeT», HeOOXOAMMBbIX /IJIsl 0CBOEHHSI TUCHUTIMHBI (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 U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrpaMMHOe odecriedyeHne, uc-
N0JIb3yeMoe MPH OCYIeCTBJIEHNU 00pa30BaTeILHOTO MpoLecca

o AMCHMIIJIMHE

Tabnuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOr0 00eCeyeHHsI

Haumenosanue [10 PexkBu3NTHI / yCII0BUS HCTIOIB30BAHUS
Microsoft Imagine Premium JlnuensnonssIit jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 11O CCHIIKE!:

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

9 Oprasau3aloOHHO-NeJaroru4ecKue ycjao0BUsl

Opranuzaiys 00pa3oBaTeIbHOTO MPOIEcca PETJIAMEHTUPYETCSl yUeOHBIM TJIAHOM M pac-
nUcaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernoaaBaHus) — pyccKuid. [[is Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMHUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIBHOCTRIO 45 MUHYT.

[Ipu dbopmupoBanuy CBOEH WHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
IIUICS IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIOIMNX AUCIUILIAH U MTPO()ECCHOHATBEHBIX MOTY-
Jieil, OCBOEHHBIX B MPOIIECCe MPEANIECTBYIOMIEro 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJarole-
rocsi OT HEOOXOAMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHbIil npoliecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCS HA MCIOJIb30BaHUM Tpaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
Hble 00pa3oBaTelIbHbIe TEXHOJOTUHU MPECTABICHBI JEKUNUIMU U CEMHUHAPCKUMHU (TIPaKTHUYECKH-
MH) 3aHATHSAMH. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH MCIOIb3YIOTCS B BUJE LIMPO-
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http://www.znanium.com/
https://www.openoffice.org/license.html

KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeaeHus 3anatuii. Mudopmarmonusie
00pa3oBaTeNbHbIE TEXHOJIOTMH DPEATM3YIOTCS IYyTEM aKTUBU3ALUMU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIEKIMOHHBIN KypC MpeanoaracT CUCTeMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOrO IJIaHa.

Ha niepBoii iekumu j1eKTop 00s513aH NpeAyNpeaUTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
06a30BOMY y4eOHUKY (YueOHMKaM, y9eOHBIM TOCOOUAM) OyIeT MPOYUTaH KypcC.

JIeKIIMOHHBIN KypC AOJDKEH JaBaTh HauOoJbLIMi 00beM MHpOpManuu U 00ecreunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIFHOE H3yYeHHE MaTepHaa.

9.3 3aHATHS CEMHUHAPCKOT0 THIIA

CeMMHApCKUE 3aHATHS NIPEICTABIIAIOT COOOH NETaNU3aUIo JIEKIIMOHHOTO TEOPETHUECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHO# (hOpMOH TTPOBECHHUS CEMHHAPOB SBISIETCS 00CYXKIIeHHe Hanboee mpooiieM-
HBIX ¥ CIIOKHBIX BOIIPOCOB IO OT/IEIBHBIM TEMaM, a TaKke pa3dop NMPUMEPOB U CHUTYaIMd B
ayJIUTOPHBIX YCJIOBUSAX. B 00sS3aHHOCTH MpemnojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB MO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OLUCHUBACTCA IO CIICAYIOIIHUM KPUTCPUAM:

* OTBETHI Ha BOTIPOCHI, NIPe IaracMble PEnoaaBaTeeM;

* y4acTHe B JUCKYCCHAIX;

* BBIIIOJTHEHHNE POCKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPENOABATEIIO B IPOBEICHNUN 3aHATHIA.

OTBeT 0IKEH OBITh APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKAThH
CCBIJIKM Ha UICTOYHHKU.

JIoKmaapl ¥ ONIOHUPOBAaHHE JOKIAZ0B IPOBEPSIOT CTENEHb BIAJCHHS TEOPETUYECKUM
MaTepHrajoM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHuE 3aJaHU, BBHIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocTosiTesqibHasA padoTa 00y4ar0IMXCs N0 JMCHUILIHHE (MOLYTI0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPAaBIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHU 0e3 HEeMoCPeICTBEHHOIO Y4acTHs Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCS MPEeAMETHON HaNpaBJIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHOMN pabOTHI:

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

- yriyOJeHue U pacliipeHle TeOPeTUYECKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaAMOCTOSITEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUIIMATUBBI, CIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYHIECTBISATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT II€JIU, 00BbEMa, YPOBHS CII0)KHOCTH, KOHKPETHOM TEeMaTHKU.

TexHOoOrHsI OpraHU3aIi CaMOCTOSTENIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOW pabOThI CTYIEHTOB MOXET
MIPOXOJNTHh B TUCBMEHHOM, YCTHOM WJIM CMEIIaHHON (hopMme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOIB30BaHUs Mpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

9.5 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpy w3yyeHHH AMCHUIUIMHBI OOYYArOIIMMCS IEJIeCO00pPa3HO BBIMOIHATE CIEAYIOIINE
PEKOMEH 1IN

1. U3yuenne y4yeOHOM TUCIUTUIMHBI JJOJDKHO BECTHCh CUCTEMATHUYECKH.

2. ITocne u3ydeHus: Kakoro-iu0o paszena no y4eOHUKY MIIM KOHCHEKTHBIM MaTephaiaM
PEKOMEHJIYETCsI 110 MaMSITH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, OTIPE/ICICHHUS, TIOHSITUS pa3ie-
na.

3. Ocoboe BHUMAaHUE CIIEAYET YACIUTh BBIMOJHEHUIO OTYETOB 110 TPAKTUICCKUM 3aHSTH-
AM 1 UHANBUAYAJIbHBIM KOMIUICKCHBIM 3aJaHHUAM Ha CaMOCTOATCIbHYIO pa60Ty.

4. Best TemaTuka BOIPOCOB, M3YYaEeMBIX CAMOCTOSITEIIBHO, 3a/1a€TCS HA JICKIUAX MPEerio-
naBatesieM. MM e aroTcs UCTOYHMKU (B IEPBYIO OYEpE/lb BHOBb M3/IaHHBIE B EPUOANUECKOMN
HAYYHO JuTeparype) Uit 0ojiee AeTaIbHOTO IOHMMaHHUs BOIIPOCOB, 03BYYCHHBIX Ha JICKIIHH.

[Ipu camocTosaTensHON TPOPAOOTKE Kypca 00y4aromuecs T0JKHBIL:

* IPOCMATPHUBATh OCHOBHBIC ONPE/ICICHUS U (DAKTHI;

* IIOBTOPUTDH 3&KOHCHCKTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpHal U JOIOJIHUTH
€ro C y4eTOM PEKOMEHIOBAHHOM 10 JAHHOM TEME JIUTEePaTyphl,

* UIBYYUTb PCKOMCHAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UChI, aHHOTAIMU U KOHCIICKTLL
Han0oJiee BAXKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIINMOJHATE 3aJaHUS, aHAJIOTUYHBIC MIPCAJIaracMbIM Ha 3aHATUAX

* UCTIOJIB30BAaTh JIJISl CAMOIIPOBEPKH MaTepuaibl (POH/Ia OLIEHOYHBIX CPEICTB.

MeTtoanyeckue ykasaHusi IPU padoTe HA/l KOHCIIEKTOM JIeKINHU

B xoze nexunoHHBIX 3aHATUI HEOOXOJMMO BECTH KOHCIEKTHPOBAHME Yy4eOHOro mare-
puana. OOpariate BHUMaHUE Ha KaTeropuu, (GopMyIUpOBKH, paCKpBIBAIOIIME COJIEpKAHUE TeX
WIM UHBIX SIBJIEHUH U MPOIIECCOB, HAYYHbIE BBIBOJbI U MPAKTUUECKUE PEKOMEHAINH, MTOJI0XKH-
TEJIbHBIA OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabouMX KOHCIEKTax IO,
Ha KOTOPBIX JeJIaTh MOMETKH U3 PEKOMEHI0BAaHHOM JIUTEpPaTyphl, JOMOIHSIOIMINE MaTepUal mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WJIM UHBIX TEOpETHYE-
CKUX TOJIOKEHUH. 3a/1aBaTh MpenojaBaTel0 YTOUHSIOIIME BOIPOCH] C IIEJIbI0 YSICHEHUS Teope-
TUYECKHUX MOJIOKEHNUH, Pa3pELICHHs] CIIOPHBIX CUTYallul U T.1.

MeTtoauyeckue yka3aHus 10 CaMOCTOSITeJIbHOW padore Hal M3yuyaeMbIM MaTepHa-
JIOM M IIPH MOATOTOBKE K NPAKTHYECCKUM 3aHATHAM

Haunnate Ha0 ¢ U3y4eHHs] peKOMEH0BaHHOM uTeparypbl. Heo0XoauMo MOMHUTH, YTO
Ha JIEKIIMM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJbKO ero yacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENbHOM paboThl. B cBsi3u ¢ 3TuM padoTa ¢ peKOMeH-
JTIOBaHHOW JUTEeparypoil oOs3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEO0O0XOAWMO OOpaTHTh Ha
CoJiep’)KaHWEe OCHOBHBIX TOJIOKEHHH W BBIBOJOB, OOBSICHEHHE SBIIEHUN U (DAKTOB, YsSCHEHUE
IIPAKTUYECKOTIO MPHIIOKEHNS pacCMaTpUBAaEMBbIX TEOPETHMUECKMX BONPOCOB. B mponecce 3toit
paboThl HEOOXOAMMO CTPEMHTHCSI MOHATH M 3alIOMHUTH OCHOBHBIE IMOJIOKEHUSI paccMaTpuBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKXKe Pa3o0paThCs B WIUTIOCTPATUBHOM Mate-
puase u T.1.

MeTtoauyeckue yKa3aHusl 110 BBINOJTHEHHIO pacyeTHO-Tpadpuyeckoi padoTnl

Teopernyeckas 4acTh pacueTHO-TpaduuecKoil pabOThI BHIMOIHSAETCS MO YCTAHOBICHHBIM
TE€MaM C UCIOJb30BaHUEM NpaKTHUECKUX MaTtepuaioB. K kaxaoi Teme pacueTHO-rpaduuecKoil
paboThl pEKOMEHIyeTCsl IPUMEPHBIN MepeUeHb y3JI0BbIX BOIIPOCOB, CIIMCOK HEOOXOAUMOM JIHUTe-
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parypsl. M3narast BOmpocsl TeMbI, CIEeyeT CTPOro MpUIAepKHUBAThCs IUlaHa. PaboTa He HomKHA
MIPEACTABISITh MEePecKa3 OTACIBHBIX IJ1aB y4eOHHMKA win ydyeOHoro mocobus. Heobxoaumo u3-
JIOKUTH CO6CTB€HHBIC COOGpa)KeHI/ISI Mo CymecCTBY HM3JIaraCMbIX BOIIPOCOB, BHCCTHU CBOU IIPCI-
noxeHus. OOIIMe MOJIOKEHUSI JODKHBI OBITh TIOAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TIPUMe-
pamu. Vznaraemelii Mmatepuan mpu HEOOXOAMMOCTH CIEIyeT MPOMILIIOCTPUPOBATh TaOJIUIIAMH,
cXeMaMH, JruarpaMMaMH U T.1I.

10 Onucanue MaTepUATBLHO-TEXHHYECKOT0 00ecnedeHusl, He00X0IMMOro J1JIsi
OCYILIeCTBJIEHUSI 00PAa30BaTEJIbHOI0 MPOLECCA MO AUCHHUILUIHHE (MOXYJII0)

10.1 YueOHo-1200paTopHOEe 000py10BaHHUE
Tabmuna 6 — [lepedenp 060pya0BaHUS TabOPATOPUH

HaumenoBanue aynuropuu
Aynutopus (naboparopun) Ucnonszyemoe o6opyaoBaHue
102/3 Jlaboparopus snexrpudeckux | Crenn HTI[-08,000,00 TIC Dnexrpudeckue wus3-
W3MEPCHHI, MeTha mepenus. Ociumorpad C1-178

10.2 Texnu4eckue 1 3JIEKTPOHHbIE CPEACTBA 00y4YeHUSA

JleKIIMOHHBIE 3aHATHS.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOETBIO M TEXHUYECKUMU CPe/l-
CTBaMU OOY4YEHUS, CIYXKAIIUMU I [IpeACTaBiIeHUs yueOHON nHpopmanuu OOJIBLION ayauTo-
pun (HaOGOpPBI JIEMOHCTPAIIIOHHOTO 000pYyIOBaHUs (TIPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HarJIAAHbIE T0COOUS, TEMAaTUUYECKNE WIUTIOCTPALIUN).

JlabopaTopHble 3aHATHS.

Jlist 1abopaToOpHBIX 3aHATHI HcTonb3yeTcs ayautopust Ne 302/3 | ocHamieHHast 000pyI0-
BaHUEM, YKa3aHHbBIM B Ta0I1. 6:

CamocrosiTesibHas padora.

[TomernieHust 1y1si cCaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TOJKII0YEHUS K ceTH «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yntanbHbii 321 HTb KHAT'Y.

- KOMIIbIOTEepHbIC Kiacchl (ayn. 202, 207, 211 kopmyc Ne 3 ).

11 Huble cBeaenus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHUYCHHBIMH BO3MOZKHO0-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI 00YUYaIOIUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOYyYaroIIMMUCS, TaK U B OTJEIbHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBUS IJIs TOJIy4eHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OFPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-Tieqarorndeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHU
0COOEHHOCTSAMH O0YYarOMIMXCSl MHBAIUIOB M JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEP/KKA IIPENOAABAHNS ThIOTOPAMHU, IICHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoOopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYJIBTYPHON peadMIUTAlUU C LEeNbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJIEHUH IMOJIHOIIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C APYTUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
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pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCSA C YYETOM INPEAOCTABICHHS MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHELMAIBbHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuumnesl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BaHUEM CPENCTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAaYeHUs (EPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOJIB30-
BaHUsA). MarepuanbHO-TEXHUUYECKOE 00ecrieueHHe MpeyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTEeCTAlUU Js CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHANBUAYAIBHBIX TICUX0opu3ndeckux ocobennocrei. s crynenroB ¢ OB3 mpexycmarpuBaet-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

* B TICYATHOM WM OJIEKTPOHHOH ¢opme (ig ALl € HAPYWICHUSIMHU OIOPHO-
JIBUTATEJILHOTO amapara);

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe C YBEIMUYSHHBIM IPU(PTOM B KOHTPACTHO-
CTbIO (IUIs1 JIML] C HAPYILIEHUSMHU CIIyXa, peuu, 3pEeHus);

* METOIOM YTEHHS aCCHCTEHTOM 3a/IaHUs BCIYX (IS JIUI C HAPYIICHUSMH 3PEHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYUBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB IpeAyCcMaTpHBAETCs AOCTYIHast popma mpeaocTas-
JIEHUsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

* IMCbMEHHO Ha OyMare Miu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUIL] C HAPYLICHU -
MU CIlyXa, peuH);

- BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCCHCTEHTa (IS
JIMIL ¢ HAPYIICHUSIMHU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHUS, OMTOPHO-ABUTATEILHOTO amlapara).

ITpu HeoOXxoaMMOCTH JUIsl 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJITATOB O0YUYEHHSI MOKET MMPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MeTtpoJiorusi 1 TeXHHYECKHE U3MepPeHUst

Hanpanenune noaroToBku

27.03.05 Unnosamuxa

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

ynpaeﬂeHue UHHOBAYUOHHbIMU npoyeccamu

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
2 3 3

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenkou

Kadgheopa DM - Dnexmpomexanuxa

B JaHHOM TIPUIJIOKEHHUH NIPE/ICTABIIEHBI THIIOBBIE OIIEHOYHBIE CPEACTBA. [TOIHBINA KOMIUIEKT
OLIEHOYHBIX CPEJICTB, BKIIOYAIOIIMI BCE BApUAHTHI 3aJaHUi (TECTOB, KOHTPOJIbHBIX paboT U Ap.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

KOMIICTCHII N

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-2 Cnocoben
dbopmynupoBarh 3a-
naau mpodeccuo-
HAJILHOM JIeSITEIbHO-
CTH Ha OCHOBE 3Ha-
HUN TPOPHITBHBIX
pa3aenoB MaTeMaTu-
YECKUX, TEXHUICCKUX
U €CTECTBEHHO-
HAYYHBIX JUCUIUTUINH
(MopyIieit)

OIIK-2.1 3HaeT 3aK0HBI TPOHUITH-
HBIX Pa3JeJI0B MAaTEMAaTHYECKHX,
TEXHUYECKUX U €CTECTBEHHO-
HAYYHBIX JUCLUILIHH

OIIK-2.2 YmeeT npuMeHsTh GU3H-
YECKHE, MATEMaTHYCCKUE, TCXHU-
YECKUE U €CTECTBEHHO-HAYYHbIE
METObI, METOIOJIOTHH, CIIOCOOBI K
ANTOPUTMBI ISl POPMYITHUPOBAHUS
3a/1ay TEOPETUYECKOTO U MPUKJIIAI-
HOTO XapakTepa npodheccuoHalb-
HOM JIeSITCIIFHOCTH

OIIK-2.3 Bnageer HaBbIKaMH IIpU-
MEHEHHUsI 3HAHUU TTPOPHIbHBIX
pa3iesioB MaTEMATUYECKUX, TEXHHU-
YECKUX U €CTECTBEHHO-HAYYHBIX
JTUCIUILINH TIpU HOpMYIUPOBAHUH

pohecCHOHATIBHBIX 3ajau

3HaTh ¥ UCIOJIb30BAaTh COOTBET-
CTBYIOIIIUE PECYPCHI, COBPEMEH-
HbIE METOJIUKU U 000py0BaHUE
B 00J1aCTH METPOJIOTH U TEXHHU-
YECKUX U3MEPEHUN

YMeTb 00pabaThIBaTh U IPE/I-
CTaBJISITh MTOJTYYCHHBIE JKCTIC-
pUMEHTAJIbHbIE JTaHHBIE AJIS TO-
JTy4eHUs 000CHOBAaHHBIX BBIBO-
JIOB B 00JIACTH METPOJIOTUU U
TEXHHYE-CKUX U3MEPEHUSX.

Brnanets coBpeMeHHBIMU HH-
(bopMaMOHHBIMH TEXHOJIOTUSI-
MH U TIPOrpaMMHBIM obecrede-
HUEM IPH PEIICHUH 3a7a4 B 00-
JaCTH METPOJIOTUU U TEXHUYE-
CKMX H3MEPEHUN

Tab6nuia 2 — [TaciopT GoHIa OIEHOYHBIX CPEICTB

KonTtposmpyembie ®opmupyemass | Hammenosanue
pa3aeJbl (TeMbl) KOMIIeTeHIUsA OLIEHOYHOI 0 IMoka3aTenu oueHKHU
AUCHUILINHBI cpeAcTBa

Paznensr 1 — 6 OITK-2 JlaGopaTopHbie | ApryMEHTHPOBAaHHOCTH OTBE-
paboThI TOB

Paznensr 1,2,3,4,5 OIIK-2 Pacuerno- [TonmHOTa M IPaBUIIBHOCTH
rpaduueckas BBITIOJTHEHUS 33IaHUS
pabota

Paznensr 1 — 6 OIIK-2 Bormpocs! k 5k3a- | [loHOTa 11 apryMeHTHPO-
MEHY BaHHOCTb OTBETOB

2 Mertoanueckne MaTepHaJibl, ONpe/Ie/IAoNMe NPoLeayPbl OlleHUBAHUS 3HAHUIA,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
(¢GopMupoBaHus KOMIIETEHIM A

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl TUCIIHU-

TUIMHBI (Tabnuna 3).
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Tabmuua 3 — TexHonornyeckas Kapra

HaumenoBa-
e Cpoku Ikana Kpurepuu
OL[€HOYHOT0 BRINOI- | OLICHHBA- OlLIeHUBAHMS
cpencTsa HeHUsl HUA
3 cemectp
Ilpomesrcymounaa ammecmayusn 6 ghopme 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 NPUMEHEHHUS MTOTy4eHHbBIX 3HAHUI U YMEHUH [pu
paGora 4 cemectpa pereHnn npodeccHOHATBHBIX 3a/1ad B paMKax
JTlaGopatopHas | B TeueHue | 5 6amios | YCBOGHHOTO y4eOHOIO MaTepHaa.
pa6ota 5 cemMecTpa 3 Gasuta — CTY/IEHT TOKa3all yOBJICTBOPUTEIILHOE
JlaGopaTopHast | B TedeHue | 5 OamioB BJIaJICHHE€ HAaBBLIKAMHM NPUMEHEHUS ITOIYYEHHBIX
pabota 6 cemecTpa 3HAaHUM U yYMEHUI NpU pelieHud mpodeccro-
HAJIBbHBIX 33[]a4 B PaMKaX YCBOGHHOTO y4eOHOro
Mmarepuaa.
2 Oasia — CTyJEHT MPOAEMOHCTPUPOBAT HEIOCTa-
TOUHBII YPOBEHb BIIAJICHHSI YMEHUSIMH 1 HaBBIKa-
MU TIpU pelieHud MpoeCCHOHANBHBIX 337ad B
paMKax YCBOEHHOTO y4eOHOro MaTepuana.
Pacuerno- B Tevyenue | 20 6amios | 20 GauioB — CTYIECHT TOKA3a)l OTIIMYHbIE HABBIKH
rpapudeckast cemecTpa NPUMEHEHUS MTOJYYE€HHbIX 3HaHUI U YMEHUH NpU
pabora pelenny  mpo(eCCHOHATBHBIX 3a/1au B paMKax
YCBOEHHOT'0 y4eOHOro Matepuara.
15 GannoB — CTy/IEHT MoKa3ajl XOpOIINE HaBbIKU
IIPUMEHEHHUS MOJTyYEHHBIX 3HAHUM U YMEHUN TIPU
peleHry Mpo(eCcCHOHATBHBIX 3a7a4 B paMKax
YCBOEHHOT'0 y4eOHOro MaTtepuara.
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 GawIoB — CTYJEHT MPOIEMOHCTPUPOBAT HEJNO-
CTaTOYHBIM ypPOBEHb BJAIEHUS YMEHUAMU U
HaBBIKAMU TIPH PEIIeHHH TPO(ECCHOHATFHBIX 3a-
Jlad B paMKax YCBOGHHOTO y4eOHOro MaTepuara.
UTOI'O: 50 6an10B -
Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:
0 — 64 % oT MakcUMaJdbHO BO3MOXXHOM CyMMBI 0ajlIOB — «HEYIOBJIETBOPUTEIHHO»

(HEeZIOCTAaTOYHBIH YPOBEHB ISl IPOMEKYTOUYHON aTTECTAllNH 110 IUCIUILTHHE);

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

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

85 — 100 % oT MakCMMaJIbHO BO3MOXHOH CYMMBI 0aJIJIOB — «OTIHYHO» (BBICOKHIA, MaKCHMAaITb-
HBIM YpOBEHB)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapaKTepPH-
3youme npouecc popMupoBaHUs KOMIIETEHINH B X0/1¢ 0CBOeHHsI 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 BKIIFOUCHUSI 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 105kHO OBITH CONMPOTUBIICHHUE LIYHTA K MUJUTHAMIIEP-METPY, PACCUUTAHHOMY Ha
75 MB, ¢ TokOM TIOJIHOTO OTKJIOHEHUS 7,5 MA a1 usmepeHus Toka 7,5A7?

Kaxkoit Tok MOXHO H3MepUTh MpudbopomM, paccuntanHbiM Ha 10 MA (Rum = =10 Om), ec-
JIM €T0 BKJIFOYUTH C IIIYHTOM, COIIpoTuBIeHHe kotoporo Rur = 0,01 Om?

Kakue BcnomoraTesbHbI€ 371€MEHTHI IPUMEHSIIOTCA 11 U3MEHEHUS [IPEIEIOB U3MEPEHUS
MarHUTORJIEKTPUYECKUX BOJIBTMETPOB?

Kakoro mopsnka A0MKHO ObITH COMPOTHUBIIEHUE 100aBOYHOIO PE3UCTOPA K U3MEPUTEINb-
HOMY MexaHu3My ¢ Ro = 1 OM u nagenuem Hamnpspkenus Ha pamke Uo = 10 MB, g nonydenust
BosnbT™MeTpa ¢ Un = 10 B?

Jlo Kakoro 3Ha4YeHHs HAIpPsDKEHUsI OyIeT pacIIMpeH Mpeaes U3MEpPEHUs BOJIbTMETpA C
conpotusiieHreM paMku Ro = 1 Om u nagenuem Hanpsbxkenust Ha Hel Uo = 10 MB npu Briroue-
HUU 1006aBogHOTrO pesuctopa Ra = 100000 Om?

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

UTo NOHMMAIOT MOJI U3MEPEHUEM COIIPOTUBIICHUS?

[Touemy npu orpeneseHuN CONPOTUBIICHUS IO METOAY aMIIepPMETpa U BOJIbTMETpPA Clle-
JyeT IPUMEHATDH Pa3IMYHbIE CXEMbI BKIIOUEHHS U3MEPUTEIbHBIX PUOOPOB?

Kaxue conpoTuBiieHUs IPU ONPEIEIICHNN 110 METOly BOJIBTMETPA M aMIepMeTpa IPUHS-
TO CYUTATh «OOJBIINMI» U KaKUE «MaJbIMU»?

B uem cyTh KOCBEHHOT0 METO/1a U3MEPEHUS?

3aBUCHT JIM CX€Ma BKJIIOUEHUS! aMIIEpPMETPa, BOJIbTMETPA, BATTMETPA OT 3HAYEHMsS HEU3-
BECTHOT'O COMPOTUBIICHUS KaTyIIKH UHIYKTUBHOCTHU?

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

KaxoBa oTHOCHTENbHAS OTPEIIHOCTh U3MEPEHUS HANPSDKEHUS MIEPEMEHHOTO TOKa DJIEK-
TPOMAarHUTHBIM BOJIETMETPOM IIPU TOJIOKEHUH MEpeKIrovaTeis poja padoThl Ha MOCTOSHHOM
TOKe, eciu npubop nokaseiBaet 128 B npu Hanpsokenuun 127 B.

[IpoBeneHsl Tpu TPyNNbl U3MEPEHUN COMPOTHUBIICHUS OAHON W TOM ke 00pa3loBOi Ka-
TYIIKH ¥ TIOJIYYEHBI Ceayromue pe3yiabTaTel, OM: a) x = 100,145 + 0,005; 6) x =100,115 £ 0,20;
B) x =100,165 + 0,010. IIyrem nanpHeiielr oOpabOTKH pe3ylbTaTOB HAWIUTE MOTPEIIHOCTD
CPEIHEB3BEIIEHHOTO.

Jlia uamepenus HanpsbkeHus oT 80 B no 120 B ¢ oTHOcHTENBbHON MOIpEIHOCTBIO, HE
npesbliiaromiend 4 %, ObLT 3aKka3aH BOJIBTMETP, UMEIOIINN Ki1acc TouHOCTH 0,5 U BepxXHUM mpe-
nen uzmepenuit 150 B YaoBieTBopsieT 11 OT MOCTaBICHHBIM YCIOBUAM?

Jlabopamopnas paboma 3. Cmanoapmuas odpabomka pe3yibmamos MHOLOKPAMHBIX UMepe-
HUU

B kakux ciyuasx mpoBOJAT U3MEPEHUSI ¢ MHOTOKPATHBIMU HE3aBUCUMBIMHU HAOJIOICHH-
amu? UTo NpUHUMAIOT 32 pe3yiabTaT TAKUX U3MEPEHU?
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JlaliTe ompeneneHue CIeayOMNUX MMOHIATUI: JOBEPUTENIbHAS BEPOATHOCTH, JOBEPUTEND-
Hasl TpaHUlAa CIy4YalHOW MOrPENIHOCTH MU3MEPEHUS, MpOoMaxX, HEUCKIIOUEHHBIM OCTAaTOK CHUCTE-
MaTUYECKON MOTPEITHOCTH U3MEPEHUSI.

Uto Takoe 1OBEpUTEIbHBIM HHTEPBAJ?

HazoBuTe OCHOBHBIC YHCIIOBBIC XapAaKTEPUCTHKH Psiia HAOTIOACHHIA.

Korna npoBonutcst cranaapTHas 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 00HOGa3H020 cuemuura 31eKmpudecKoll SHepeuu UHOYKYU-
OHHOU cucmembl

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

Yemy 10omkeH ObITh MPOMNOPIMOHATICH BPALAIOUINIl MOMEHT B CUETYUKAX WHIYKIIHOHHO-
r'O TUTIA ¥ KaK 3TO 00eCIeunBaeTCs.

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 MArHUTHBIN MOTOK KaTYLIKWA HAMpPsDKEHUS pas3fielieH Ha JiBa MOTOKa pa-
00unii 1 HepaOouunil.

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

Jlabopamopnas paboma 5. Hzmepenue kosghguyuenma MOWHOCMU NPU PATUYHBIX BUOAX
Hazpy30K

3anumuTe ypaBHEHHE IIKaIbI (ha3oMeTpa

Kakum 006pa3om MOKHO MPOU3BECTH pacueT cos 1o 3HaueHusm P, U, 1?

B kakux cimydasx, ¥ o0 KaKkuM CXeMaM MOXHO M3MEPHUTH aKTUBHYIO MOIIHOCTh 3-X ¢a3z-
HOM CHCTEMBI OJTHUM OJIHO(A3HBIM BATTMETPOM?

Korga nyst usmepeHusi ak THBHOM MOIIIHOCTH 3-X (pa3HO# CHUCTEMBI MOKHO TOJIB30BaThCS
CXEMOM JIByX BaTTMETPOB?

YcTpolcTBO 1 IpUHLIKIT AeHcTBUS 3-X (ha3HOTrO BaTTMETpA.

Jlabopamopnas paboma 6. (Peanusyercs B ¢dopme mpakTUuecKoi MoATr0ToBKU) [losepka snek-
MpousMepumenbHblX NOKA3bl8arOUWUX Npudopos

Kakum 10mKHO OBITH COOTHOIIEHHE KJIACCOB TOYHOCTH 00pa3L0BOro M MOBEPSEMOTO aM-
NIEPMETPOB?

Urto noHnMaeTcs MoJ| MOBEPKOH CpeACcTB U3MEpEHU?

ITpubop kakoro kiacca TOUHOCTH cJeIyeT BbIOpaTh JUIsl MOBEPKU aMIlepMeTpa Kiacca
1,5; 2,5?

UYro Takoe KJIacC TOYHOCTH U3MEPHUTEIHHOT0 npubdopa?

Kaxue BapnaHThl criocoba civueHus MoKa3aHui MoBepsieMoro U 00pa3ioBoro nprudopos
Bawm uzBectHb1?

Kak mpoBepsitoT COOTBETCTBHE MOBEPAEMOro NMpuOOpa yKa3aHHOMY Ha HIKajie KJaccy
TOYHOCTU?

Bo3moxHO 11 mpoBeneHre MOBEpKH BOJbTMeTpa Kiacca 0,5 ¢ moMoIbio BOJBTMETpA
knacca 0,27

Omnpenenure neny nenenns Barrmerpa npu: UH =300 B, [a =1 A,

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

Pacuerno-rpaduyeckas padora

3aoanue 1. Jns BHIOOPKH SKCIICPUMEHTAIBHBIX JIAHHBIX, MOPYCHHBIX MPU HW3MEPCHHUH
BBIXOJIHOTO HAMpPsDKCHUS TE€HEpaTopa, ONMPEACIUTh TPAaHUIbl JTIOBEPUTEIHHOIO MHTEPBAJIA MPHU
3aJ]aHHOM JTOBEPUTENIFHOI BEpOSATHOCTH Pj. B Tabnuue 11 BapuaHTOB NMPHUBEAECHBI HOMEP BbI-
00opKH, KiIacc TOUHOCTH BoJbTMeTpa c/d u npenen usmepenuss Uy. UncaoBbie gaHHbIE KOHKPET-
HOM BBIOOPKH HEOOXOIMMO B3ATh M3 TaOJIHUIIE:

B;iﬂ Beibopka | Py | Uy, B c/d zipTH Beibopka | Py %k’ 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 | Enunmuna usmepeHus {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 BEPOATHOCTH IIPHU 33JaHHOM JOBEPUTEIBHOM
uHTepBasne. [ BHIOOPKHU CIy4alHbBIX BEJWYHMH 33JaHUs | OnpenenuTh 3HaAa4€HHUE JOBEPUTENb-
HOHM BEPOSITHOCTH, €CIIA 3aJaHbl TPAHUYHBIC 3HAYEHUS IOIPELIHOCTEN B MPOLEHTHOM OTHOLIE-
HHUH K CpelHeMy apr(MeTHueckoMy: &l — HYKHSS TpaHuIla, €2 — BepXHsisl rpaHuia. 3HaueHus &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 pacrnpeneneHus: OTHOCUTEIHHOH M abCONIOTHON IMO-
FpeHIHOCTefI 10 AvaIia3oHy U3MEPCHUA I I_II/I(prBOFO BOJIBTMETDpA. PaccuurtaTtr 3HaueHusa ot-
HOCHUTEJIbHOU M a0CONIOTHOM MOTPENIHOCTEH, KOTOPhIe COOTBETCTBYIOT CpEelHEMY apH(pMeTHUe-
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CKOMY 3HAYCHHIO BEIOOPKU «A», OMPEICIICHHOMY B 33/IaHUU 1. HAlITH OTHOCUTENHHYIO MOTPEII-
HOCTBH cpeanero apudmernyeckoro d(4). Onpenenuts aOCOMIOTHYI0 MaKCHMAaIbHYIO MOTpEI-
HOCTb B TOUKE IIKAJIbI COOTBETCTBYIOLIEN 3HAUEHUIO «A»:

Q=0(4) - 47100 %.

JlarHBIE HEOOXOAMMO B3SITh U3 TAOJIUIIBI IS 3aAaHus 1.

3aoanue 4. OnpeaenuTh TOBEPUTEIIbHBIA UHTEPBAN JJIs 3aIaHHON JTOBEPUTEIIBHOM IO-
CPEIIHOCTH C YY€TOM HHCTPYMEHTAJIbHOW IMOTPEIIHOCTH, HCIOJb3ysd OINUCAHHYI0O METOIUKY.
JlanHble cBOEro BapuaHTa HEOOXOAMMO B3ATh M3 TaOmuLbl Ui 3ananus 1. Bee pacuers mpous-
BECTH C UCIOJIb30BaHHEeM pacnpenenenus CteiofneHTa. Pesynbrar 3amucats B crangapTHOH (op-
Me, YKa3aB IPaHUIlbl JOBEPUTEILHOTO HHTEPBAJIA U IOBEPUTEIHHYIO BEPOSTHOCTD.

3aoanue 5. OnpenennuTth MOKa3aHNU HUKE NEPEYUCIICHHBIX NTPUOOPOB, HA KOTOPHIE I10-
OuYepeIHO MOJAOTCS CUTHANBI C OJMHAKOBOW aMIUIMTY/I0H, HO UMEIOIINE Pa3InuHyI0 GopMYy.

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

2) BonbT™eTp, ¢ mpeoOpa3oBaTelieM CPeAHEBBINMPSMICHHOTO 3HAYCHHUS (JIMHEWHBIA fe-
TEKTOpP).

3) BonbTMeETp, ¢ aMIUTUTYAHBIM PE0Opa3oBaTeaeM H KOHACHCATOPOM, BKIFOUYEHHBIM I10-
CJIEIOBATENBHO (AMIUTUTYAHBIN IETEKTOP C 3aKPBITHIM BXOJOM).

Bce mpubops! oTrpagyrpoBanbl B AESHCTBYIONINX 3HAYCHUSIX CUHYCOMJAIBHOTO CUTHAJA.
Curnansl, KOTOpBIE CeIyeT MoAaTh, UMEIOT ouHaKoBy0 ammutyny Upn = 10 - N, [B], roe N —
HOMEp BapuaHTta. PaccmaTpuBaroTcs Tpu THUIIA CUTHAJIOB:

1) F'apMOHWYECKHI CHTHAI.

2) Meannp.

3) OpHomnonspHbIe TPSIMOYTOJIBHBIE UMITYJIbCHI AMUTENBbHOCTRIO T = 10 - N, [MKkc] u ya-
croroi ciaepoBanus 5000 .
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa yTBEP>KJACHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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