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Pa6ouasi IporpaMMa IUCIMIUIAHBL «JNEKTPHYECKHE M3MEPEHUD COCTaBJIEHA B COOTBETCTBUM C
TpeboBanmsaM  DellepabHOTO  TOCYAAPCTBEHHOIO 06pa3oBaTebHOrO  CTaHAapTa  BBICIICTO
o6pazoparus (PI'OC BO), yTBEpXIECHHOTO IMpuxa3zoM MuHHCTEPCTBA o6pazoBaHus U HAyKH
Poccuiickoit ®eneparum  23.08.2017 . Ne§13. Pabouas mporpaMMa MpeAHasHauCHa JJId
[OArOTOBKM OakajgaBpa IO  HalNpaBICHHIO 35.03.06 ArpoumkeHepusi, NpoQuIL -
JieKkTpoTemioodecneveHne My HHIUNATLHBIX oOpa3oBaHuM.

Hacrosmas pabodas mporpaMma [MCLMIUIMHBI COCTAaBIICHA B paMKax OCHOBHOH
npodeccHOHANBHOM 06pa3oBaTebHOM ITPOrpaMME! (OTIOII) u y4HTEIBAET OCOOCHHOCTH o0y4eHus
IpY MHKJIFO3MBHOM O00pa3soBaHMH JIAL C OTPaHAYCHHBIMH BO3MOXHOCTAMHE 37I0POBbA (OB3) u
HHBAJINJIOB.

CoCTaBUTENb — KaHAUAAT TEXHUYCCKHUX HAYK, JOLEHT xadenpst DUATII  Enuimkos E.1.

Pa6oyast mporpaMma y4eOHOM AUCIHILIMHBL oGCcyX/IeHa Ha 3aceJaHuy Ka(enpe!
«DHeproobeceyeHns U aBTOMATU3aIH TEXHOTOTHICCKIX IIPOLIECCOBY

« 17» ampens 2020r. (mporokon Ne 8).
3aB. kadenpoit, «DHeproodecneyeHus 1

aBTOMAaTH3aIlUU TEXHOJIOTHICCKUX IIPOLIECCOBY
JOKTOpP TCXHUYICCKUX HayK, Hpoq)eccop =

B.M. Ilonos

Pabouas mporpamMMa UCIHMILIHHEL Of00peHa METOIMYECKON KOMHCCHEH SHEPreTHYECKOro
daxynpTera

21 anpens 2020r. (mpoToxon Ne 4 ).

[Ipescenarenb METOTHIECKON KOMHUCCHH, o
KaHIuIaT TEXHHYECKUX HAYK, MOLEHT / B.A. 3axapoB

E.JI. JIebenenra

HAYYHAS
BMB/IM0TEKA



11.

COAEPXKXAHUE

[Tnarupyemblie pe3yabTaThl O0yYeHUS O AUCIHUILINHE, COOTHECEHHBIC C
IJIaHUpYEeMbIMU pe3ysibTaTaMu ocBoeHus: OITOII

1.1. Ilenp u 3ama4u JUCHUILUIHHBI

1.2. IInanupyemsle pe3yabTaTbl 00y4eHUs 10 TUCIHUILIHHE (TI0Ka3aTeNn
c(hOpMUPOBAHHOCTH KOMITCTCHITHH)

Mecto aucuumiunsel B ctpykrype OITOIT
O0beM TUCIMUIUIMHBI U BUIBI YI€OHOH PabOThI
3.1. Pacnpenenenne o0bemMa AUCHUIUIMHBI IO BUAAM y4eOHOM paboThI
3.2 Pacnpenenenue yueOGHOro BpeMeHH 1O pa3jienaM U TeMaM
CrtpykTypa U coliep:KaHue TUCIUTIIHBI

4.1. ConepxkaHWe TUCHUTLIAHBI

4.2. CopnepxaHue JEKIAN

4.3. Copaepxxanue 1ab0OpaTOPHBIX 3aHATHIA

4.4. CopaepxaHue NPAKTUYECKUX 3aHATUN

4.5. Bunsl u comeprkaHue caMOCTOSTENILHON paboThl 00YJarOIIUXCs

VY4eOHO-MeToIn4YecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00YJaIOLINXCS TI0
THMCIUIIITHE

CDOH]:[ OLCHOYHBIX CPECACTB I IPOBCACHUS HpOMC)KYTO'-IHOI\/JI arrecrainuu
06yqa}0m1/1xc;1 MO JUCIUIIIINHE

OcHoOBHasl U JIOTIOJIHUTEbHAS yueOHas JIuTeparypa, HeoOXoaumasi 1Jisi OCBOEHUS
JUCLIUILINHBI

Pecypcsl nHpopManmoHHO-TeIeKOMMYHUKAITMOHHOM ceTu « HTEpHETY, HE0OXOAUMBIE
JUIS OCBOEHHUS JUCUUTUINHBI

MeTOI[I/I‘-ICCKI/Ie YKa3aHusdg i1 O6yanOHII/IXC$[ 10 OCBOCHHIO AU CHHUIIITMHBI

I/IH(I)OpMaHI/IOHHBIe TCXHOJIOTHUH, UCTTIOJIB3YEMBIC IIPHU OCYIICCTBJIICHUN
O6p330BaT€J'IBHOFO mnmponecca no AMCHUINIMHE, BKIIIOYasa IMEPCUCHb IMTPOrpaMMHOIr0
obecrnieueHUs U I/IH(I)OpMaI_II/IOHHLIX CIIPaBOYHBIX CUCTEM

MarepuanbHo-TeXHUYECKass 0a3a, HeoOXoauMast AJIsI OCYIIECTBICHUS
00pa3oBaTeNpHOTO MpoIiecca Mo TUCITUTUIMHE

[Tpunoxenne Nel. @oH/ OLIEHOYHBIX CPEACTB JIJIs TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
Y TIPOBEJICHHS POMEKYTOYHON aTTeCTallui 00yUJaIOIUXCS M0 TUCITUTUIMHE

Jluct perucrpanun M3MEHEHUN
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1. Ilnanupyembie pe3yJbTaThl 00y4eHHUS MO JUCHUILINHE,
COOTHECEeHHbIE C IVIAHUPYyeMbIMU pe3yJbTaTtamu ocBoenusi OIIOII

1.1. Ileap 1 3a7a49u AW CHUAIINHBI

bakanaBp mo HampaBimeHuro moaAroToBku  35.03.06 ArpouwHkeHepHsl JOJKEH OBITh
MOATOTOBJICH K CIEAYIOIUM BHIAM MNPOPECCUOHAIBHON JeSITEILHOCTH. TPON3BOACTBEHHO-
TEXHOJIOTMYECKUM, TPOEKTHBIM.

Heap aucHUMIMHBI — (OPMHUPOBAHKUE Y CTYICHTOB CHCTEMbI 3HAHHA, HEOOXOIMMBIX IS
MoCeAYIOEel MOAroTOBKM OakayiaBpa, crocoOHOro 3(h(eKTUBHO peliaTh NPaKTHYECKUe 3aJaud
CEIIbCKOXO3SUCTBEHHOTO TMPOM3BOJCTBA, a Takke (OPMHUPOBAHHE Y CTYJICHTOB yMEHUS
CaMOCTOSITENILHO YIIyOJsTh U pa3BUBATh MMOJTYYECHHbBIC 3HAHUSI.

3apaum AUCHUNIMHBI:

- 3HAKOMCTBO C (PU3UYECKUMU MPUHIIUIIAMH CPEACTB U3MEPEHUN U METOAaMU U3MEPEHU;
- U3y4eHHUE METOJI0B 00pabOTKH Pe3ynbTaTOB U3MEPEHUH.

1.2. KoMneTeHIuM U MHAUKATOPHI UX JOCTUKEHUI

OIIK-1. CriocobeH pemiaTh TUIIOBBIE 337]a4l MPOPECCUOHANBHON NESTEIBHOCTH HA OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKUX M €CTECTBEHHBIX HAyK C MPUMEHEHHEeM HWH(OpMaIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHA

Ko u HanmeHnoBanue Dopmupyemsie 3YH
WHAMKATOpa AOCTHKCHUA 3HaHUA YMCHHS HaBBIKHU
KOMIICTCHIIU N
NJI-1onk-1 OO6yuarommuiics nomxken | Odydaromuiics omkeH | OO0yJaromumiics TOKeH
Wcnone3yer 3HaTh: OCHOBHbIE YMETb: UCNOIb30BaTh | BJIAJICTh: HABBIKAMMU:
OCHOBHBIE 3aKOHBI 3aKOHBI OCHOBHBIE 3aKOHBI VCIIOJIb30BaHUS 3HAHUN
€CTECTBEHHOHAYYHBIX | E€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
JUCUHUIUIUH JJIs JUCUUIUIAH (PU3HKH) JTUCHUIUTAH ((PU3HKH) €CTECTBEHHOHAYYHBIX
peuienus JUTSL peIIeHUs JUISL pEeILICHUs JUCHUIUINH (PU3UKN)

CTaHAApTHBIX 3a/1a4 B
COOTBETCTBHH C

CTAaHAAPTHBIX 3a/1a4 B
COOTBETCTBHH C

CTAaHJApPTHBIX 3a/1a4 B
COOTBETCTBHHU C

JJI PCUICHU A
CTaHJAPTHEBIX 3aJ1a4 B

HaIpPaBJIEHHOCTHIO HAIPaBIEHHOCTHIO HAIPaBIEHHOCTHIO COOTBETCTBUHU C
npo¢ecCuOHATBHON npodecCuOHATIbHON npoQeCCHOHAIBHON HaIPaBJICHHOCTHIO
JeSITeIbHOCTH JESITEIbHOCTH JESITENbHOCTH npodeccnoHaNbHOMI
—(b1.0.28-3.1) - (b1.0.28-Y.1) JeSTELHOCTH
- (b1.0.28-H.1)

2. Mecto aucunminnsl B ctpykrype OITIOII

Juctumimza «9IeKTpUUecKre U3MEPEeHUs» OTHOCUTCS K 0043aTebHOM YacTh MPOrpaMMBbl

OakanaBpuara.

3. O0béM AUCHUIIMHBI U BUABI Y4eOHO# padoThI

O06bem mucturmuHbl coctaBisieT 4 3adeTHbix eauHuI] (3ET), 144 akameMudeckux YacoB
(manee yacoB). JlucuuIUInHA U3y4aeTcs B 5 ceMecTpax.




3.1. Pacnipenesienne o0bemMa JUCUMILIMHBI 10 BUAAM y4eOHOIl padoThI

Buyt yueOHoit paboTsr KonunuecTBo yacoB

KonraktHas paborta (Bcero) 56
B Tom umce:

Jlexmmu (JT) 28
[Ipaktuueckue 3anstus (113) 14
JlaGopaTopusie 3ansatus (J13) 14
CamocrosiTesbHas padora odyuawiuxcs (CP) 61
KontpoJsb 27
Hroro 144

3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jaejiaM U TeMaM

B TOM YHCIIE

KOHTaKTHas paboTa .

Ne HaumenoBanue pasnena u Bceero =

e

TEMBI TEMBI 94acoB P 3 m3 CP (ED
~
1 2 3 4 5 6 7 8
1. | Merponorus 40 10 5 5 20 X
2. Cranpapruzanus 40 10 5 5 20 X
3. Cepruduxanus 37 8 4 4 21 X
KonTponb 27 X X X X 27
Hroro 144 28 14 14 61 27

4. CTpyKTYypa U colepKaHue TUCUUIINHBI
4.1. Conep:xaHue TUCHMILINHBI

. Paznen 1. Teopernueckue 0CHOBBI METPOJIOT MU

[Tonsitue o metposorun. @u3nUecKre BEINIUHbBL. BUbl GU3NUYECKUX BEIUYHH: OCHOBHBIE U
JOTIOJHUTENbHBIE 3MepHUTeNbHbIE INKAJIbl: IIKAJa HAMMEHOBAaHWM, IIKaJla MOPSAAKA, IIKala
MHTEPBAJIOB, WIKaJa OTHOUICHWH, a0CONIOTHBIE WIKalbl, IIKajdbl penepoB. CHCTEMbI €IMHMUIL
(Gu3NYECKUX BEJIWYUH M MPUHIUIOBI HUX MOCTpoeHUs. Pa3MepHOCTh (U3MYECKON BENIUYHHBI.
MexnayHaponHass cucreMa e€IuHUL. JIpyrHe CHUCTEMBl €IMHHI], HUCIOJIb3yeMbIe B IIPAKTUKE
n3Mepenuil. @u3nyeckrue KOHCTaHThl M CTaHJAPTHBIE CIIpaBouyHble AaHHbE. Kiaccubukanus
n3Mmepenuil. IloctynaTel TeOpun M3MEpeHHU. DIeMEHThI npolecca u3MepeHuil. OCHOBHBIE ATalbl
u3Mmepenuil. Buapl usmepenuii. Merozs! uamMepennit. Moaudukanuy MeTo1a CpaBHEHHUS.

[Torpemnoctn  u3MepeHuil. Bunabl norpemmHocteii:  aOCcoNIOTHAas, OTHOCHUTENbHA,
CUCTEMATHUYeCKasi, ClydaiHas, NpPOMax, HMCKIIOYAaeMble M HE HCKIIOYaeMble, NMHAMHAYECKAs M
cratudeckas. llorpemnoctn cpenctB wusMmMepeHui. I[IpvHIMIBI OLICHMBAHUS IOTPELIHOCTEH.

[IpaBuna okpyrieHus pe3yabTaToB u3MepeHuid. Kraccudukamuss cpeAcTB  HU3MEpPEHUH.
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MeTtposornueckne XapakTepUCTUKH CPEICTB n3MepeHnii. Beibop cpeacts usmepenuid. [IpuHInmmb
BbIOOpa. [loBepka m kanubOpoBKa cpeacTB u3MepeHui. OOpaboTKa pe3yslbTaTOB OJHOKPATHBIX U
MHOT'OKPaTHBIX H3MEPEHUM.

OcHoBHBIE TTOJ0XKeHNS 3aKoHA PO «O0 obecnieueHun equHCTBa M3MepeHuiy. denepanbHoe
areHTCTBO 10 TEXHUYECKOMY PEryJIMpPOBaHUIO U METPOJIOTHH. ['0CynapcTBEHHAs METPOJIOru4ecKas
ciryx06a. MeTposioruueckue CciayXObl NPEANpUsATHs, OPraHU3aLUN U YUPEKICHUS, SBISIOMICHCS
opuandeckuM JinoM. Crpykrypa. @ynkumu. HopmartuBble NOKyMEHTHL. MeTposiorudeckue
CITy’KOBI TIPEANPUATHI, aKKpEeOUTalus Ha MPaBO MPOBEACHUS MOBEPOYHBIX M KaTMOPOBOYHBIX
pabor. T'ocymapcTBeHHBI MeTpoiorudeckuii KoHTpoab u Hama3op (I'MKwuH). Mexnynapoanbie
opraHuzanu B oOsacTu MeTposnorud. OpraHu3allMOHHBIC, HAyYHBIE U METOAMYECKHE OCHOBBI
METPOJIOTHYECKOr0 00ECIEeUeHHsI CEeIbCKOXO3HCTBEHHBIX MPEANPUATUH, CTPYKTypa M (DYHKIHUHU
MeTpoJioruueckoit ciyxon1 AITK.

Pa3zgen 2. OCHOBBI T€OPUHN U KOHCTPYKIIUM 3JIEKTPOU3MEPUTEIbHBIX CPEICTB

Mepbl  37eKTpUYeCKUX  BenuuuH. OOmmMe CBOWCTBA H  3JEMEHTHI  NPHOOPOB.
DNeKTpOMeXaHWYeCcKHe, >JEKTpOHHble M Lu(poBble npubopsl.  [Ipubopbl 11 u3MepeHus U
perucTpanyy, HU3MEHSIOUIMXCS BO BPEMEHM BEJIMYMH. YCTPONMCTBO UM MPUHLMUN JEHCTBUS
MarHMTOIEKTPUYECKOIO TajlbBAHOMETpPA U JIOTOMETpPA. balMCTHMYeCKUi  rajlbBaHOMETD.
Y CTpOWCTBO W NPUHIMI JEHCTBUS OJHO(DA3HOTO BATTMETPA M CUETUHKA DICKTPUUIECKON SHEPTHUH.
MocTbhl NOCTOSSHHOTO U IepeMeHHoro Ttoka. KommeHcaropel. CBeToilrydeBble OCLHMILIOrPaQBl.
Maruaurtorpadbl. DneKTpocTaTHUecKuii  BOIbTMETp. (OCOOCHHOCTH MPUMEHEHHS IMPUOOPOB
pa3nuyHbIX cucteM. V3MmepurenbHble MH()OPMAIMOHHBIE CUCTEMBlL. DJIEMEHThl M3MEpPUTEIbHBIX
WHPOPMAIIMOHHBIX ~ CHCTEM.  ABTOMAaTH3MPOBAaHHBIE  CHCTEMBl  JaHHBIX.  MHTepdeincs
u3MepuTeNnbHbIX cucteM. Cranpaptuzanus HUHTepQeicoB, TUIBI M CTPYKTYpbl HHTep(eiicoB.
N3meputenbHble HHPOPMALIMOHHBIE CUCTEMBI B arpONPOMBIIIIEHHOM IIPOU3BOJICTBE.

OOume cBeneHHss O MacIITaOHBIX M3MEpPUTENbHBIX IpeoOpasoBarensx. Cpexacrsa
peryIupoBaHUs TapaMeTpoOB M3MEpPHUTENbHBIX Henei. LlynTupyromue u 100aBOYHBIE PE3UCTOPHI.
W3mepurenbHble TpaHCPOPMATOPHl TOKA U HAmpsyKeHHs. V3MepuTenbHblE YCUIUTETH U
reHepaTopBhl.

Pa3nen 3. U3mepennst pu3M4eCKUX BETHYHH

W3mepenue HanpskeHUs,, TOKA, MOIIHOCTH B ILIEMAX MOCTOSHHOTO U NEPEMEHHOIO TOKa.
W3mepenune kodpduuueHta MOIIHOCTU. V3MepeHue CONpOTUBIEHUHM, YacTOThl, €MKOCTHU
KOHJICHCATOPOB, MHAYKTUBHOCTU U B3aUMHOW MHIYKTUBHOCTU KaTyuieK. Ml3MepeHue MarHMTHOTO
IIOTOKA, HAIIPSPKEHHOCTH MAarHUTHOTO T0JIS1 U MArHUTHON MHAYKLUU.

OO0o01IeHHass CTPYKTypHas cxema
LENU JJI U3MEPEHUS HEDJIEKTPUUECKUX BeMunH. Ha3HaueHne, METpoIornyeckue XapakTepUCTUKH
U Kiaccu(uKalms U3MEpUTEIbHBIX MpeoOpas3oBareneil. [lpuHnun neicTBus, cBoiicTBa U 00JacThb

IIPUMEHEHHUS IIbE302JIEKTPUUECKUX, ANEKTPOCTATUUYECKHUX, 3JIEKTPOMArHUTHBIX,
rajlbBAHOMAarHUTHBIX, 3JEKTPOXUMHUYECKHUX, TEIJIOBBIX M ONTO3JEKTPUUECKUX NpeolOpa3oBaTesnei.
[TpuGopsl A W3MEpEHUs] BEIUYMH TEMIIEpaTypbl U BIAXKHOCTH. Haruuk  Xoumna.

Tepmoanexkrprueckuii TepMomMeTp. TepMope3ncTopsl

4.2. Copep:xanue JieKIui

No . Kon-Bo.,
HanMmeHoBaHue JIeKIUA
1/ JacoB
1 [Ipenmer w3ydyenuss  gucuumimHbel.  ComepkaHue U CTPYKTypa
TUCIUIUIMHBL. B3auMocBsizb ¢ apyrumu  guctumuimHamu. [loHstHe o 4

MCTPOJIOTHUH. ®du3nuecKkue BEIWYMHBL. Buabl (1)I/I3I/I‘-ICCKI/IX BCJIIMYHMH:
OCHOBHBIC U JOIIOJIHUTCIIBHBIC




Knaccugukanus nsmepenuid. [loctynaTsl Teopuu M3MEpeHUH. DJIeMEHTH

nponecca u3MepeHuid. OCHOBHBIE ATanbl M3MEpEeHH. Buabl u3MepeHui. 4
MeTtoapl u3mMepennii. Moaudukauyu METo1a CpaBHEHHUS.

3 [TorpemHocT  u3MepeHumit.  Buabl  morpemHocTteil:  aOCOJIOTHAS,
OTHOCHUTEJIbHAS, CUCTEeMaTH4ecKasi, CiyyaiHas, mpoMax, UCKII0YaeMble U HE
UCKJIIOYaeMble, JAMHAMHUYECKas U cratudeckas. [lorpemHocTu cpencTs :
n3Mepenuid. [IpuHuumnel oneHnBanus norpemHocTel. [IpaBuna okpyriaeHusy
pe3yJbTaTOB U3MEPEHU.

4 OcHoBHble TmONOKEeHHUsT 3akoHa P® «0O06 obecriedeHnH €IMHCTBA
u3MepeHuity. denepaibHOE areHTCTBO MO TEXHUYECKOMY PETYJIMPOBAHUIO 4
Y METPOJIOTUHU. ['ocyapcTBEHHAsE METPOJIOTHUECKasi CIIyk0a.

5 Meps! siekTpuuecKkux BenuuuH. OO1Ire cBOWCTBA U AJIEMEHTHI TPUOOPOB.
DIEeKTpPOMEXaHUYECKHE, TICKTPOHHbIE U IIU(PPOBBIE MTPHOOPHI. 6

6 MuKponpoLeccopHbie U poBEIE M3MEPUTEIIbHBIC MPUOOPHI.
W3meputenbHble HHPOPMAIIMOHHBIE CUCTEMBI. DJIEMEHTHI H3MEPUTEIbHBIX 6
WH(OPMAIMOHHBIX CHCTEM.

Hroro 28
4.3. Copepxanue 1a00paTOPHBIX 3aHATHI
Ne . Koiu-BO
HanmenoBanve 1ab0paToOpHBIX 3aHITHIA
/1 4acoB

1 2 3

1. IToBepka amnepmeTpa, BOJIbTMETPA, BATTMETPA. 2

2. N3yuenne cnocoba pacmupeHus NpeaenoB n3MepeHnit MpubopoB ¢ 2
MTOMOUIBI0 U3MEPUTEIBLHOIO TpaHcPopMaTopa TOKa.

3. N3ydenue yctpoiicTBa 1 moBepka ogHO()A3HOTO CYETUHKA INEKTPUUECKOM 2
SHEPTUH.

4. N3mepenne akTUBHOM MOIIIHOCTH B LIETISAX TpeX(a3zHOTo TOKa 2
0/IHO(Da3HBIMU BaTTMETPaMH.

5. N3mepenune peakTHBHOM MOIITHOCTH B IIETsIX Tpex(da3HOTo ToKa 2
0/IHO(Da3HBIMU BaTTMETPaMH.

6. V3mepenne akTUBHOM 1 peaKTUBHOW YHEPTHH B LIEMSAX Tpex(a3zHOTo TOKA. 2

1. W3mepenuil COpOTUBICHUN. 1

8. N3mepenne nHIYKTUBHOCTH i €MKOCTH. 1

Hroro 14
4.4. ConepxaHue NPAKTHYECKUX 3aHATHI
Ne . [Tponomxk.,
HanmenoBaHMe MpakTHYECKUX 3aHATHIA
n/m 4acoB

1. W3mepuTenbHble IPUOOPHI: MIKaNa, [ieHa JeleHus. MeToabl 2
n3Mmepenusi. O6paboTka pe3ynbTaToB U3MEPEHHIA.

2. OO0mue cBeACHUS O MAaCIITA0OHBIX U3MEPHUTEIIBHBIX MPE0Opa30BaTEIISIX. 2
CpencTBa peryiampoBaHys NapaMeTPOB U3MEPUTEIbHBIX LIETICH.

3. N3mepenne HanpsKeHUsl, TOKA, MOITHOCTH B LIETISIX MIOCTOSTHHOTO U 2

NEPCMCHHOT'O TOKA.




4. N3mepenue ko3¢ uienra MOIHOCTH. 2
5. H3mepenne conpoTUBICHUI, YaCTOThI, EMKOCTH KOHACHCATOPOB, 2
WHAYKTUBHOCTH Y B3aUMHOW MHIYKTHBHOCTHU KaTYIIIEK.
6. O06o01IeHHas CTPYKTypHas cxeMa IeMd JUIsl K3MEPEHUs 2
HERJIEKTPUUYECKUX BEJITUYHH.
7. Haznauyenue, MEeTpoIoruueckue XapakTepUCTHKHU U Ki1acCupuKaius 2
M3MEPUTENLHBIX TPeoOpazoBaTeIIeH.
Hroro: 14
4.5. Buabl v coiep;kaHue caMOCTOATEIbHOI padoThl 00y4a0IMXCs
4.5.1. Buasl caMOCTOSATEILHON pabOThl 00YJArOIITUXCS
Bunbl camocTosTenbHOW paboThl 00yYaromuxcs KonM4yecTBO 4acoB
[ToaroroBka K MPaKTUYECKUM 3aHATUSIM 20
[MonroroBka k 1a00paTOPHBIM 3aHATHSAM H K 3aIUTE 19
71a00paTOPHBIX pabOT
CamMocTosTeIbHOE U3YUYEeHHE OT/ICIbHBIX TEM U BOIIPOCOB 19
[MonroroBka k 3auery 3
Hroro 61
4.5.2. Coneprxanne CaMOCTOSITEIbHONU pabOThI 00yUarOIIHXCS
Ne Koin-Bo
HaumeHoBaHMe TEM U BOIIPOCOB
/1 4acoB
1. | U3mepuTenbHble MIKabI: IKaJa HAUMEHOBAHUH, 1IIKaja MopsiiKa, IIKata 5
UHTEPBAJIOB, IIIKAJIa OTHOUICHUH, a0COIIOTHBIE IIKAJIbI, IIKAJIbl PENIEPOB.
2. | Cucremsl equHHI (GU3NIECKUX BETUYMH M TPUHITUIIBI UX TIOCTPOCHUSI. 5
PasmepHOCTh (pr3HyecKOi BEIMUHHBI.
3. | MexxayHapomHas cuctemMa euHHUIL. J[pyrue cucTeMbl eIMHUII,
HCIIOJIb3YEMBIE B IPAKTUKE N3MEpPEHNN. PU3NUECKUE KOHCTAHTHI U 5
CTaH/IapTHbBIE CIPABOYHBIE JJAHHBIE.
4. Knaccudukanus cpencts uamMepenuit. MeTponoruyeckue XxapakTepuCTUKH 5
CPENCTB U3MEPEHUN.
5. Br160p cpencts nusmepenuit. [lpuniuns! Beioopa. [ToBepka u kanubpoBka
cpeacTB u3Mepenuit. O6paboTka pe3ybTaTOB OJHOKPATHBIX U 5
MHOTOKPaTHBIX U3MEpPEHUI.
6. | Merposnoruueckue ciayxObl MPEeAIPUATH, OPTraHU3aNH U YIPEKICHHS, 5
SABJSIONIENCS opuandecKuM auioM. Ctpykrypa. OyHKIUH.
7. HopmaTtusHbIE TOKYMEHTHI. [ 0Cy1apCTBEHHBIM METPOJIOTMYECKUI
koHTpoJib 1 Haa30p (IMKuH). MexayHnaponHbpie opraHu3amnyu B 00JacTH 5
METPOJIOTHH.




8. [TpuGopsl I U3MEPEHUs] U PETUCTPALH, M3MEHSIONIUXCS BO BPEMEHH

BennuruH. OCOOEHHOCTH MPUMEHEHUS TPUOOPOB PA3TUUHBIX CUCTEM. 5
9. | ABTOMaTu3upOBaHHbIE CUCTEMBI NaHHBIX. IHTEepdelichl n3MepuTeNnbHbBIX
cucreM. CtangapTu3anus nHTepeicoB, TUITBI U CTPYKTYPBI HHTEP(EICOB. 5}

10. | lynrupyromue u 106aBOYHbIE PE3UCTOPHIL. MI3MepuTenpHbie
TparncGopMaTOpsl TOKA U HAMPsDKEHUS. VI3MepUTeNbHbIC YCUIINTENH U 5
reHepaTOpBHl.

11. | 3mepeHre MarHuTHOro MOTOKA, HAIPSPKEHHOCTH MAarHUTHOT'O TOJIS U
MarHMTHOM MHIYKIUH.

12. | [IpuHIMI OeiCTBHSI, CBONCTBA B 00JIACTh MPUMEHEHUS
MbE303JIEKTPUUECKUX, JICKTPOCTATUUCCKUX, DICKTPOMArHUTHBIX,
rajbBaHOMArHUTHBIX, JIEKTPOXUMUYECKUX, TETUIOBBIX U
ONTOYJIEKTPUUYECKUX TIpeoOpazoBatencii. [IpuGopsl A u3mepeHus
BEJIMYUH TEMIIEPATYPhl U BIAXKHOCTH.

Uroro: 61

5. YueOHO-MeTOANYECKOE 00eclieYeHre CAMOCTOSATeIbHON padoThl 00y4aromuxcs

Y4eOHo-MeTonuueckue pa3padborku umerores B Hayunoit  6ubnuorexke ®I'6OY BO HOxHo-
VYpansckuii 'AY:

1. Meroauueckue yka3aHHs IO BBIIOJHEHHMIO 33JaHUM U1 CaMOCTOSTENbHOH paboThl MO
mucuumnHe "MeTposorus, cTaHaapTu3anus u cepruukanus’ [DIeKTpoHHBIH pecypc]: ans
CTY/IGHTOB 3HEpreTuyeckoro Qaxynbreta O4HOM W 3a04HOM Qopmbl oOyuyenus  35.03.06
Arpounxenepus / coct.: E. B. ManbkoBa; Oxuo-Ypansckuit 'AY, Unctutyt arponnxeHepun
- 10 c. - Yensbunck: HOxHo-Ypansckuit I'AY, 2017 - JlocTyn U3 JOKaJdbHOH ceTu:
http://nb.sursau.ru:8080/webdocs/tehmash/29.pdf.

6. DoHJ OLIEHOYHBIX CpeacCTB IJ1d MPOBEACHUSA
l'[pOMC)KyTO‘IHOﬁ aTTeCTaliumn Oﬁy‘lalOIll]/IXCﬂ

Jl1s ycTaHOBIIEHHS COOTBETCTBHS YPOBHS MOATOTOBKM oOydaromuxcs TpedoBanusmM GI'OC
BO pazpabotan GoH OLIEHOYHBIX CPEJCTB AJIS TEKYIIEro KOHTPOJIS YCIEeBAeMOCTH U MPOBEACHUS
MIPOMEXYTOUHOM arTecTanMu oOydarolmuxcss Mo JauciuruinHe. @OOHJA OLIEHOYHBIX CPEICTB
npenacrasieH B [Ipunoxennn Nel.

7. OCHOBHAsl M JONOJTHUTEJIbHAsI y4eOHasi TUTEPaTypPa, He00X0AMMAas 1JIsl OCBOCHHS
AU CIHUIIIIMHBbI

OcHOBHas U JOTIOJHUTEIbHAS yueOHas JuTeparypa umeercs B Hayunoit OuOnmoreke u
ANEeKTpOHHON HHPOopMaImoHHO-00pazoBarensHoi cpene @I'BOY BO I0xHo-Ypansckuit [AY.

OcHoBHast
1.Kum, K.K. CpenctBa sneKTpuYeCKUX U3MEPEHUN M UX TOBEpKa [ DIeKTPOHHBIN pecypc] : yueo.
nocobue / K.K. Kum, I'"H. Aaucumosn, A.W. Uypakos ; [Tox pea. K.K. Kuma. — DnextpoH. naH.
—  Camnkr-Ilerepoypr  :  Jlamp, 2018. — 316 c¢. — Pexum  jgoctyma:
https://e.lanbook.com/book/107287. — 3arux. ¢ skpaHa.


http://nb.sursau.ru:8080/webdocs/tehmash/29.pdf

2. YepnoycoBa, M.A. DnekTpu4ecKkne HU3MEPEHUS: JTaOOPATOPHBIA MPAKTUKYM [DIEKTPOHHBIN
pecypc] / M.A. UepnoycoBa, O.B. Kanamnukosa, [1.B. UepHoycoB. — DNEKTpoOH. JaH. —
Boarorpan :  Bomrorpamckuit  I'AY, 2016, — 72 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=76690. — 3ari. ¢ sxpaHa.

JlonmoxHuTEIbHAS
1. KaitnoBa B. H. Metponorus, cranmaptuzanus u ceprudukanusa. [Ipaktukym
[DnexTponHsiii pecypc]: / Kaitnosa B.H., I'pebnesa T.H., Tecnenko E.B., Kynukosa
E.A. - Mocksa: Jlanp", 2015 - Joctyn k mnojJHOMYy TekcTy c¢ caita ObC
Jlans: http://e.lanbook.com/books/element.php?pll_id=61361.

Ilepuomuyeckne M3TaHMA:
«MexaHmauI/m n BHGKTpI/I(bI/IKaLII/ISI CCIIBCKOT' O XOSﬂfICTB&)), «ABTOMaTI/IBaHI/Iﬂ n COBpeMeHHI)IG
TEXHOJIOTHNY, «/locTmxenus Hayku u TexHuku AITK»

8. Pecypchl HH(pOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET»,
Heo0X0AUMBbIe VISl OCBOEHUS JUCIHIJIMHBI

1. EnnHOE OKHO J0CTYyIa K y4eOHO-METOIMISCKUM pa3paboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcuretckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus JJs 00y4YaOIIUXCS 10 OCBOEHHIO JUCIUIJIMHBI

VY4eOHo-MeTonuecKue pa3paboTku uMmeroTest B Hayunoit Oubnnoreke U 3IEKTPOHHOM
uHpopMannoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

Metoauyeckne yka3aHUS IO BBINOJHEHUIO 33JaHUN ISl CaAMOCTOSITEIbHOM paboThl IO
aucuuiuinHe"MeTposorus, craHaapTu3auus M cepTudukanusa” [DneKTpoHHBIH pecype]: s
CTYJIEHTOB JHEpPreTHYecKoro (¢akynbTera O4YyHOM M 3a04yHOM ¢opMmbel o0yuenus  35.03.06
Arpounxenepus / coct.: E. B. Manbkosa; FOxHo-Ypanbckuit [[AY, UHCTUTYT arponMH>XeHepuu -
10 c. - Yensbunck: IOxuo-Ypansckuit T'AY, 2017 - Joctym u3 JOKaJbHOH CETH:
http://nb.sursau.ru:8080/webdocs/tehmash/29.pdf

10. UndopmaumoHHbIe TEXHOJIOTUH, UCIIOJIb3YyeMble MPH 0CYIeCTBJIEHUHN 00pa30BaTEeIbHOI0
npouecca no AMCUMILINHE, BKJIKYAS NepedyeHb NPOrpaMMHOro odecrie4eHust u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii 6uOnnoreke ¢ TEpPMHUHAJIbHBIX CTAHLIMNA MPEIOCTABISIETCA JOCTyn K Oa3aMm
JAHHBIX:

- Texakcnept (uHpopmanroHHo-cripaBoyHas cucrema ['[OCToB);

- «CenpX03TeXHUKa» (aBTOMAaTHU3UPOBAHHAs CIIPAaBOYHAsI CUCTEMA).

[TporpamMmmHoe obecrieueHue:

MyTestXPRo 11.0 Ilporpammuoe obecrniedueHue sl TECTUPOBAHUS 3HAHWUN OOYYaIOIIMXCS
Windows 10 HomeSingleLanguage1.0.63.71 Onepanronnas cucrema

MicrosoftOfficeStd 2019 RUSOLPNLAcdmMC OducHbIi MakeT NPUI0KESHUH

GoogleChrome Be6-6pay3zep CBobonno pacnpoctpansemoe 1O (becnnatHoe mporpammHoe
obecrieueHue)

KasperskylInternetSecurity AuTuBHpyCcHOE TIpOrpaMMHOE 0OeCIICUeHIEe
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http://e.lanbook.com/books/element.php?pl1_id=61361
http://nb.sursau.ru:8080/webdocs/tehmash/29.pdf

nanoCADDnektpo Bepcuss  10.0  nokanpHas Cucrema  aBTOMAaTHU3HPOBAHHOTO
npoexktupoBanust (CAIIP)

PTCMathCADEducation - UniversityEdition Cructema KOMIBIOTEPHOM aareOpsI
KOMIIAC 3Dv18 Cuctema apromatusuposanHoro npoektuposanus (CAIIP) «

11. MatepuajbHO-TeXHHYECKAs 0a3a, HeOOX0AMMAas VISl OCYLIECTBJICHUS
00pa3oBaTeILHOIO MPoIEecca MO0 TUCHUILINHE

Y4yeOHble ayIuTOPHH [JISi NPOBeJCHHMS 3aHATHI, NMPeAyCMOTPEHHBIX NPOrpamMMOoii,
OCHALIlCHHbIE 000PY10BAHHEM M TeXHMYeCKHMH CPeJACTBaMHU 00y4eHHs

Ayn. Ne20153, 2033, 2123, 302 5 — 11 3aHATUIN JTEKIIMOHHOTO THUIA

1. VYuebuas nabGopatopust 3073, ocHameHHass O0OOpYJOBaHWEM JJISI  BBITOJHEHHS
1a00paTOPHBIX padoT .

2. Aynuropus 3103, ocHallleHHas:
- MYJIbTUMETUIHHBIM KOMIUIEKCOM (KOMIBIOTED, BUACOIIPOCKTOD);
- KOMIIBIOTEPHON TEXHUKOW C BUPTYAIbHBIMH aHAJIOTAMH JIA0OPATOPHOTO 000PYIOBaAHUSI.

IHomenenus 1yt CaMOCTOSITEILHOI PadoThI 00y4aAIOIIMXCS

1. ITomemenue 303 aiis caMOCTOATENbHONU pabOThI, OCHALLIEHHOE KOMITBIOTEPHOM TEXHUKOMN
C MOJKJIIOYCHHEM K ceTu «HTepHeT».

IlepeyeHb 000py10BaHMSA W TEXHUYECKHX CPeICTB 00y4YeHUsI

1. Jlaboparopusie crenpl «JI9C — 5»
2. JlaGoparopusie cTeHIbl «YCOD -2».
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IIPHJIO’KEHHUE 1

®OH/JI OHEHOYHbLIX CPEJICTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBAaEMOCTH U MTPOBECHUS MPOMEKYTOYHON aTTeCTalluu
o0ydJaronmxcs
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1. KomnereHnuu u uX MHANKATOPbI, GopMupyeMble B MpoLecce 0CBOCHUS THCIUIIHHBI

OIIK-1. Crnocoben pemaTh THIOBBIC 3a/1auyd MPO(ECCHOHATLHON ACSITEIBHOCTH HAa OCHOBE

3HAHUH OCHOBHBIX 3aKOHOB MAaTCMAaTH4YCCKUX U CCTCCTBCHHBIX HAayK C MNPHUMCHCHUCM
I/IH(i)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHI)IX TEXHOJIOTHI
Kon u HanmeHnoBanue Dopmupyemsie 3YH HanmenoBanue
HHIWKATOpa 3HAHUS YMCHUA HaBBIKH OLCHOYHBIX
JOCTHKEHHSA CpenCTB
KOMITCTEHIINU
NA-1.0IK-1 OO0y4atomuiics OO6y4atontmiics Obyuarommiics Texymmas
Hcnons3yer OCHOBHBIE JIOJDKEH 3HATh: JOJDKEH YMETh! JOJDKCH BIAJETh: | aTTECTALM:
3aKOHBI OCHOBHBIC 3aKOHBI HCTIONIb30BaTh HaBBIKAMH: - OTBET Ha
€CTECTBCHHOHAYUHBIX | €CTECTBEHHOHAYYHBIX OCHOBHBIE 3aKOHBI HCIOJIb30BaHUSA MPaKTUIECKOM
JUCLUIUINH JUIS JUCLUIUIMH €CTECTBEHHOHAYYHBIX 3HaHUI OCHOBHBIX 3aHATHUY;
pelIeHus CTaHJapTHBIX (anexTpuyeckue JUCLUIUINH 3aKOHOB - OoT4ET 1O
3aa4 B COOTBETCTBUHU HU3MEpPEeHus) i (s;mekTpHUecKue €CTECTBEHHOHAY4YHbIX | JIaOOpaTOpHOI
C HaIIPaBJICHHOCTBIO | PEIICHUs CTaHIapTHHIX HM3MEpEeHus) s JUCLUUIUIMH pabore;
npodeccHoHaNBLHOMN 3a/1a4 B COOTBETCTBUM | PEIIEHHs CTaHIapTHBIX (smexTpuueckue - TECTHUPOBaHHUE
JEATETbHOCTH C HaIpaBJICHHOCTHIO 3a7a4 B COOTBETCTBUH WU3MEPEHUS) TS [TpomexyTounas
npodeccroHaNbHOM C HANPaBJICHHOCTBIO | PELICHHS CTaHAAPTHBIX | aTTECTALHA:
JEeSATEIBHOCTH podecCHOHANTBHOM 3a71ad B COOTBETCTBHU | - 3K3aMeEH
—(b1.0.28-3.1) JIeATEeIIbHOCTH C HaNpaBJIEHHOCTHIO
-(b1.0.28-V.1) npogeccHOHATBHOM
JIESITeTIBHOCTH -
(51.0.28-H.1)

2. HOK333Te.]'[l/l, KPUTECPHUHU M HIKAJIA OHCHUBAHUA HHAUKATOPOB JOCTUKCHUSA KOMIIeTeHIInii

CTaHAapTHBIX 3a/1a4 B
COOTBETCTBHH C
HAMPaBIEHHOCTHIO
poeCCHOHATBHOM
JeSTeIbHOCTH

3aj1a4 B COOTBETCTBHH C
HAINpPaBJIEHHOCTHIO
poeCCHOHATBHOM
JIeSITeIbHOCTH

3aj1a4 B COOTBETCTBHH C
HarpaBJIeHHOCTHIO
npodeCCHOHATBHOM
JIeSITeIbHOCTH

ITokazaTenu KpI/ITepI/II/I 1 IIKaJIa ONCHHUBAHUSA PE3YJIbTATOB O6y‘leHI/I$I 10 JUCHUIIJIIMHEC
onennBanus | HegoctaTouHblid JlocTaTo4HbIi Cpennuii ypoBeHb Belicoknii ypoBeHb
(3YH) YPOBEHb YpOBEHb
b1.0.28-3.1 OO6yyaroruiics He OOyuaronumiics ciadbo OO6yyarommiics ¢ OO6yyaromumiics ¢
3HAeT OCHOBHEIE 3HAaeT OCHOBHBIE 3aKOHBI HE3HAYUTEeIIbHBIMH TpeOyeMoii CTeNeHbI0
3aKOHBI €CTECTBEHHOHAYYHBIX OLIMOKaMH H MOJTHOTBI ¥ TOYHOCTH
€CTECTBEHHOHAYYHBIX JHCLMTUTMH OT/ICNIbHBIMH 3HAET OCHOBHBIE 3aKOHBI
JHCLMTUTHH (s;mekTpuueckue npoOenamMu 3HaeT €CTECTBEHHOHAYYHBIX
(smekTpuueckue U3MEpPEHHS) TS OCHOBHBIC 3aKOHBI JHCIUTUTHH
U3MEpeHHs ) IS peLICHHs CTaHIAPTHBIX €CTeCTBEHHOHAYYHBIX (amexTpuyeckue
peuicHuA 3aJa4 B COOTBCTCTBHH C JAUCLHUIIIINH I/I3MepeHI/Iﬂ) JJIA
CTaHJapTHBIX 3a1a4 B HammpaBJICHHOCTBIO (3J'IeKTpI/I‘{eCKI/Ie peUICHUA CTaHAApPTHBIX
COOTBETCTBHH C npodeccuoHaTbHOM U3MEPEHUst) JUIs 3a/1a4 B COOTBETCTBHH C
HaMpaBJICHHOCTBIO JACATCIBHOCTHU peuICHusA CTaHAApPTHBIX HanpaBJICHHOCTBIO
npodeccHoHaIbLHON 3a/1a4 B COOTBETCTBUHU C podeccuoHAIBHO
JeATEINbHOCTH HaIpaBJICHHOCTBIO JeATEIbHOCTH
npodeCCHOHATBHOM
JeATENbHOCTH
b1.0.28-V.1 OOyuJaroniuiics: He Oobyuaronmiics cnado OOyuarommiicss ymeer OOyuaronmiicst ymeet
yMeeT HUCIOJIb30BaTh yMeeT UCTIOJIb30BAaTh HCIIOB30BAaTh HCIIOJIB30BAaTh
OCHOBHBIC 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTeCTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
JUCHHUIINH JUCHUIUINH JAUCLHUIIIINH JOUCHHUIIIINH
(smexTpHUecKue (smexTpHUecKue (s;mexTpuueckue (s;mexTpuueckue
HU3MEpeHus) IS WU3MEPEHus) IS HM3MEpEHHs) IS U3MEpPEHUs) IS
peuICHuA peUICHUA CTaHAAPTHBIX peuICHuA CTaHJApPTHBIX peUICHUA CTaHAAPTHBIX

3a/1a4 B COOTBETCTBHUH C
HAINpaBJIeHHOCTHIO
npogeCCHOHATBHOM
JIeSITeIbHOCTH
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OO0yuJaroniuiics He
BJIAJICET HABBIKAMU
HCIIOJIb30BaHUS
3HAHUI OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
JUCIUILITHH
(smekTpHUEcKue
HM3MEpeHNs) IS
peteHus
CTaHAAPTHBIX 33/1a4 B
COOTBETCTBHH C
HATPABJICHHOCTHIO
poheCCHOHATBHOM
JeSITeIBHOCTH -

b1.0.28-H.1

OoOyuaronmiics cnado
BJIaJIceT HABBIKAMHU
HCIIONB30BaHKs 3HAHUIT
OCHOBHBIX 3aKOHOB
€CTECTBEeHHOHAYYHBIX
JHCIUATUTHH
(smekTpHUECKUe
U3MEPeHus) IS
peLICHHS CTaHAAPTHBIX
3a1a4 B COOTBETCTBUH C
HaIPaBJICHHOCTBIO
po¢eCCHOHATBHOM
JIeATEeIbHOCTH -

OOyuaronmiics ¢
HEOOIBIIMMHU
3aTpyTHEHUSIMU
BJIajIeET HABBIKAMU
UCIIOJIb30BAHMS 3HAHUM
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYTHBIX
JIMCTIATITHH
(s;mexTpuUeckue
HM3MEPEHUs) IS
pETICHNS CTAHIAPTHBIX
3a/1a4 B COOTBETCTBHH C
HAMpaBJIeHHOCTHIO
npodeCCUOHATBHOM
JIeSATEILHOCTH -

OO0yuaromuiics
cBOOOJTHO BJIaJceT
HaBbIKAMU
UCIIOJIB30BaHKs 3HAHUN
OCHOBHBIX 3aKOHOB
€CTEeCTBEHHOHAYUYHBIX
JCIUTUTAH
(a;mexTpuUeckue
M3MEPEHUs) IS
peLICHUsI CTaHIAPTHBIX
3aj1a4 B COOTBETCTBHU C
HAIMpPaBICHHOCTHIO
npodeCCHOHATBHOM
JIeATEILHOCTH -

3. TunoBble KOHTPOJIbHBIE 32JaHUS M (MJIU) HHBbIE MATEPHAJIbI, HE00X0IUMbIe 1JIsl OLlEHKHU
3HAHWH, YMeHHUIi, HABLIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3YIOLIHNX
c¢(popMUPOBAHHOCTH KOMIIETEHIHI B Mpollecce OCBOEHH S M CIHIIHHbI

Tunossle KOHTPOJIbHBIC 3alaHUs U MaTCPUaAJIbI, HCO6XOI[I/IMLIC I OLCHKH 3HaHPII>i, YMCHI/Iﬁ

Y HaBBIKOB, XapaKTEPU3YIOIINUX 0a30BbIi 3Tan (popMUpPOBaHMS KOMIETEHLIUNA B IPOLECCE OCBOCHUS
OIIOII, conepxatcst B y4eOHO-METOAMYECKUX pa3pabOTKax, MPUBEICHHBIX HUXKE.

1. MeTtoauueckue yka3aHHUs [0 BBINOJIHEHUIO 3aJaHUM JUUIsl CAaMOCTOSITENIbHOM paboThI
no aucuuruinHe"Metposorusi, crangaptuzanus u ceptudukanua’” [DIEeKTpOHHBIN pecypc]: s
CTY/ICHTOB DHEPreTHYecKoro (akympreTa ouyHOW M 3a04HOM (opmbel oOydenums  35.03.06
Arpounxenepus / coct.: E. B. ManbkoBa; FOxno-Ypansckuit 'AY, UHCTUTYT arponHxeHepuu -
10 c¢. - UYensabunck: Hxuo-Ypamsckumii ['AY, 2017 - [loctynm wu3 JOKaJIbHOW CETH:
http://nb.sursau.ru:8080/webdocs/tehmash/29.pdf.

4. MeToauveckne MaTepHAaJIbl, ONPeesiolue NpoueaIypbl OlleHHBAHUS 3HAHUIA,
YMeHM, HABBIKOB M (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ymmx c()OpMUPOBAHHOCTH
KOMIIeTeHIMH

B maHHOM pa3zzgene METOJAMYECKHUE MATEPHAJIbI, OMPEEISIFONINE MPOICTyphl OIICHUBAHUS
3HAHWUW, YMEHWI, HABBIKOB, XapaKTEePHU3YIOIIUX 0a30BbIN ATam (POPMUPOBAHUS KOMIIETCHIUH MO
AUCIHUITIIINHE ((BJ'IGKT];)I/I‘—IeCKI/Ie HU3MEPCHUA», MPHUBCACHBI IMPUMCHUTCIBHO K KaXJIOMy H3
UCIIONIb3YEMBIX BHJIOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH W MPOMEXKYTOYHON aTTecTaluu
00yJaroImxcs.

4.1. OueHo4HbIe CPeACTBA /ISl IPOBEACHHUS TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH
4.1.1. YcTHBIN OTBET HA IPAKTUYECKOM 3aHITHHU
OTBeT Ha NPAKTHUECKOM 3aHATUM HCIOJNB3YeTCs JUIsl OLEHKM KadecTBa OCBOCHHS
o0yJaromuMcsi OCHOBHOM IpoecCHOHaNbHOW 00pa30BaTeNbHOW MPOrpaMMbl IO  OTAEIbHBIM
BOIIPOCAM M TeMaM JUCIMIUIMHBL. TeMbl W TUTaHBl 3aHATHH (CM. METOApa3paboOTKH 1. 3) 3apaHee

COO6H.IE[IOTC$I 06yqa101111/1Mc;1. OtBer OLICHUBACTCA OLIEHKOM «OTIIUYHO», «XOopormmo»,
«KYHOOBJICTBOPUTCIBHO» UIIN «HCYIOBJICTBOPUTCIIHHO.
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Ne OneHouHBIE CpesICTBA Kon u

OTBeT Ha IPAKTUYECKOM 3aHITHH HalMEHOBaHHE
HHIAUKATOpa
KOMIETCHIMH
1 | B pacnopsbkeHHH UMEIOTCS YeThIpe BosibTMeTpa: a) kiacca 0,1 na Uy S

Hcnone3yetr oCHOBHBIE

= 500B; 6) xmacca 0,5 na Uyz=100B; B) xmacca 1,0 na Uy= 50B; r) SAKOHLT
kiacca 2,5 Ha t/h=10B. Kakoii BEIOpaTh BOJIBTMETP, YTOOBI H3MEPUTD |  ecrecTBeHHOHAYIHBIX
C HaMMEHBIIEH TIOrPEIIHOCTHIO OXKKU1aeMoe Hanpsbkenue 10B? JWICIHILITHH JUIS PetieHus
CTaHJIapTHBIX 3a71a4 B
COOTBCTCTBHHU C
HanpaBJICHHOCTBIO
npo¢ecCHOHATBHON
JCATCIIBHOCTH

Kputepun onienkn orera (Tabi1.) JOBOASTCS 10 CBEICHUS OOYUYarOMIMXCsl B Ha4Yalle 3aHSATHI.
OreHka 00BsIBIIIETCA 00YUAIONIEMYCsl HETTOCPEICTBEHHO MOCTIE OTBETA.

Ilkana Kpurepun onenuBanus
Onenka 5 - CTYJICHT IIOJIHO YCBOMJI YUe€OHBIN MaTepuall;
(oTHMuHO) - I0Ka3bIBAaET 3HAHUE OCHOBHBIX NOHATUN TEMbI, TPAMOTHO MOJIb3YETCS
TEPMUHOJIOTHEN;

- TpOSIBIIIET YMEHHE aHaIu3upoBarh M 0000mares uHpopMammo,
HaBBIKU CBS3HOTO ONHMCAHMS SIBICHUI M IPOLIECCOB,;

- JIEMOHCTPUpPYET yMEHHUE u3nararb y4eOHBI MaTepuan B
OIpEeEICHHOMN JIOTHYECKOW TIOCIIEI0BATEILHOCTH;

- TIOKa3bIBACT yMEHHE WILIIOCTPUPOBATH TEOPETHUECKUE ITOJIOKCHHS
KOHKPETHBIMH IPUMEPaMU;

- MOryT OBITh JOMYIICHHI OJHA—/ABE HETOYHOCTH IPH OCBEUICHUU
BTOPOCTENEHHBIX BOIIPOCOB.

Onenka 4 OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO IIPH
(xoport1o) ATOM MMEET MECTO OJIMH U3 HEIOCTATKOB:

- B YCBOGHHM Y4eOHOTrO marepuaja JOMYIIeHbl HeOONbIINe MPOOebl,
HE MCKa3UBIIUE COIEPKAHNE OTBETA;

- B M3JIOKEHUU MaTepHaa JONMyIeHbl He3HAYUTEIbHBIC HETOYHOCTH.

Onenka 3 - HETIOJIHO WJIM HEMOCIIEeIOBATENIbHO PACKPBITO COJIEpKaHUE MaTepHuala,
(YIOBIETBOPUTENBHO) | HO TOKa3aHO oOOIlee MOHMMaHUE BOIPOCA U IMPOAEMOHCTPUPOBAHBI
YMEHUS, JOCTATOUHbIE /IJIs JalbHENIIIEr0 YCBOCHUS MaTepuana;

- HUMCIUCH 3arpyAHCHUA WM OOIYIICHBI OIIIMOKH B ONpeCaAcCICHUN
MOHATUH, MWCHOJB30BAHUM TEPMUHOJOIMM, OINUCAHUM SBICHUH U
MPOIIECCOB, HCIPABICHHBIE TIOCIIE HABOIAIINX BOIIPOCOB;
- BBISIBJIEHA HEAOCTaTOYHast C(OPMHPOBAHHOCTDH 3HAHHA.

Onenka 2 - HE PACcKpPBITO OCHOBHOE COZICpKaHKME YIeOHOro Marepuaa;
(HEeYIOBJIETBOPUTEIILHO) | - OOHAPY)KEHO HE3HAHHWE WIJIM HEMOHMMaHWE OONbINed WM Hanbosee
BaXHOW YacTH yuyeOHOTo Marepuana;

- JOMYIIEHBI OLTUOKU B OMpEACTCHUH MOHSITUM, TPU HCIOIb30BaHUU
TEPMUHOJIOTHH, B ONHCAHWH SIBJICHUH W TIPOIECCOB, PEIICHUH 3a/1ad,
KOTOpBIE HE UCITPABIIEHBI MTOCIIC HECKOIBKUX HABOSIIUX BOIIPOCOB.
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oOy4Jaronumcs

4.1.2. Otuer 110 J1aboOpaTOpHOM padboTe

Otuer mo nabopaTopHOH pabOTE HCMONB3YeTCS M OLEHKM KadyecTBa OCBOCHUS

OCHOBHOIl TNpodeccHoHaNbHON 00pa30BaTeNbHOM MPOrpaMMbI MO OTIEIbHBIM

teMaMm guctumuinHbel. Conepkanue U (Gopma oTdera Mo J1abopaTOpHBIM paboTaM MPUBOJUTCS B
METOAMYECKUX yKa3aHUsX K JlabopatopHbeiM padotam (1. 3 ®OC). ConeprkaHue oTyeTa U KPUTESPUH
OLIEHKHU oT4eTa (TabJ.) JOBOISATCS IO CBEACHUS O0YJAIONMXCs B HaYaJIe 3aHsITHH.

Ne O11eHOYHBIE CPEJICTBA Kon u HanMeHoBaHuE
Otuer 1o JabopaTopHoOii paboTte WH/IUKATOpa
KOMIICTCHIINN
1 WA-lonk-1

Ilpm okcrutyatanuu npubopa MOTYT HWMETh MECTO  ITOBPEXKACHHSA,
nehopMaluy U M3HOC OTHENBHBIX €ro YacTel, 4YT0 NPHBOIUT K HAPYIICHUIO
€ro HOPMaJbHOI Pa0OTHl M MOSBICHUIO HENOIMYCTHUMBIX IOTPELIHOCTEH.
[TosTomMy HEOOXOAMMO TTPOU3BOAUTH TTOBEPKY IMPHOOPOB.

Hcnons3zyer 0CHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCLUUIUTUH JJIS1 pEICHUS

2. Tlo poAay Toka, 1o €ro HOMHUHAJIbHOU BCJIMYHHE, T10 KJIACCY TOYHOCTH.

3. Bapuauuu onpeaensior A 0XapakKTepU30BaHUs BEJIUYUHbI OTKIOHEHHUS HAlpaB/ICHHOCTEIO
N o npo¢eCCHOHATBEHOM
ToKa3aHuii 06pa3oBOro MpubOpa OT MOKA3aHUH MOBEPIEMOTO MPUOOpa.
JACATCIIBHOCTHU

4. Kiacc TOYHOCTH 3JEKTPOU3MEPHUTEIILHOIO MpHOOpa OICHUBACTCS
OCHOBHOM JIOILyCTUMOM IIPUBEACHHO NIOTPEIIHOCTBIO:

KpPHUBBIE CIIyXaT JuUid OOJErueHus IOJb30BaHMUS
ANIEKTPOU3MEPHUTENFHBIMA NPUOOpaMU M YBEIIMYEHHS TOYHOCTH JTHX
U3MEpPEHUIA.

5. IlompaBouHsle

CTaHIAPTHBIX 33724 B
COOTBETCTBHH C

A
K = 0y = =2 -100%

H

OT4er OIEHWBAETCS IO YCMOTPEHHIO IMPETNOJABATENISI OIEHKOW «OTIUIHO», «XOPOIIOY,
«YIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHOY» HIIM OLIEHKON «3a4TEHO», «HE 3a4TeHOo». OleHka
«3a4TEHO» CTaBUTCS oOOydarommmMmcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHUTCPHUSM,
YCTaHOBJICHHBIM JUIS TIOJOXKUTEIBHBIX OINEHOK («OTIUYHOY», «XOPOIIOY», «YAOBIECTBOPUTEIHHOY).
OreHka 00BSBIIAECTCA 00YUAIONMIEMYCsl HETTOCPEICTBEHHO MOCTIE CIauu OTUETa.

lkana Kputepun oneHuBanus
Omnenka 5 - U3JI0)KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
(oTIMYHO) - CBOOOIHOE BIIAJICHHUE TEPMHUHOJIOTHEH;
- YMCHHEC BBICKAa3blBaTb U 000CHOBAaTH CBOU CYXKACHUA IPU OTBETC HaA
KOHTPOJIbHBIE BOTIPOCHI;
- YMCHHEC OIMMCBHIBATH 3aKOHBI, ABJICHUSA U IIPOUCCCHI;
- YMEHHE NMPOBOJUTH U OIICHUBATH PE3YNIbTAThl U3MEPEHUIA;
- CI0COOHOCTH pemIaTh MHKEHEPHBIE 3a/1a4H.
Onenka 4 - U3JIOKEHHE MaTepraja JOTHYHO, TPAMOTHO;
(xoporo) - cBOOOTHOE BIIa/ICHUE TEPMHUHOJIOTHENH;
- OCO3HAaHHOE IPUMEHEHHE TEOPCTHUYSCKUX 3HAHWUH IS OIHCAHUS
3aKOHOB, SIBJICHH W TPOIIECCOB, PEIICHHS] KOHKPETHBIX HHXKEHEPHBIX
3a1a4, INPOBENCHHMS W OLEHHWBAHUS PE3YJIbTaTOB HW3MEPEHHH, HO
coJiep>kaHue U (popMa OTBETa UMEIOT OTACIbHBIE HETOUHOCTH.
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Ouenka 3

(YZIOBJIETBOPUTEIIHHO)

- U3JI0’)KEHHE MaTepuaa HETOJHO, HEIOCIEA0BATENIBHO,

- HETOYHOCTH B OINpPEACICHUU IOHATUH, B NPUMEHECHHUU 3HAHUM I
OIIMCaHUs 3aKOHOB, SBIEHUHW M IIPOLIECCOB, PELICHHUS KOHKPETHBIX
MH)XCHEPHBIX 3a7a4, IIPOBEACHUS U OLICHUBAHUS PE3YJIbTaTOB U3MEPEHUH,
- 3aTpyIHEHUSI B OOOCHOBAHUU CBOUX CYXKJICHU;

- oOHapyKUBaeTcs HEIO0CTaTOYHO IIIyOOKOE€ IOHMMAaHHE H3Yy4YEHHOI'O
MaTepuana.

Ouenka 2

(HEYTOBIETBOPUTEIHLHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHUECKUX 3HAHUMN; TOMYIIEHBI OINOKH
B ONpEICICHUM TOHSATHA M ONMUCAHUHM (PU3NUYECKUX 3aKOHOB, SIBJICHUU U
IIPOLIECCOB, HMCKaXXEH MX CMBICII, HE PELICHbl MHXXCHEPHBIC 3aJayu, He
IIPaBUJILHO OLICHUBAIOTCA PE3YNbTAThl U3MEPECHU;

- HEe3HaHUEe OCHOBHOI'O MarepHana y4eOHOW NpOorpammbl, JOIMYCKAIOTCS
rpyObie OIMOKH B U3JI0KEHUH.

4.1.3. TectupoBanue

TCCTHpOBaHI/Ie HCIIOJIB3YCTCA JIA OLCHKH KadeCTBa OCBOCHHA 06yqa10anC;1 OCHOBHOM
HpO(beCCHOHaHBHOﬁ 06pa30BaTeJ'ILHOfI ImporpamMmbl 110 OTACJIIBHBIM TEMaM WJIK pas3aciiaM

IUCHUILINHLL.  Tect
O3BOJISIIOIIINHI

Ipe/ICTaBIISCT
YIPOCTHTD

co0OH  KOMIUJIGKC CTaHJIApTU3MPOBAHHBIX  3aaHHUH,
Opolenypy M3MepeHHs 3HaHUM U yMEHUH O00ydarouiuxcs.

OOyuarommMcsi BBIAIOTCS TECTOBBIC 3alaHUs ¢ (OPMYIHPOBKOW BOIMPOCOB M MPEATIOKECHHEM
BbIOpATh OJIMH ITPABUIIbHBIN OTBET U3 HECKOJIbKUX BaPUAHTOB OTBETOB.

Ne OneHouHBIE CpeCTBa Kon n HanmeHnoBanue
TectupoBanue UHAMKATOpa
KOMITETEHIIUH
1 1. llkana MuIMaMIepMeTpa MarHUTOIEKTPUIECKON CUCTEMBI C N-lonk-1
comnportuBienueM Rum= 2 OM pazbuta Ha 150 nenenuit. Hcnonw3yer
UyBCcTBHTEIHHOCTH TpHOOpa Sa cocTaBisieT S5 1en/MA. OCHOBHBIE 3aKOHBI
OnpeaenuTs CONPOTUBIIEHUE IIIYHTA, €CJIN 3TUM IPUOOPOM €CTECTBEHHOHAYYHBIX
HE0OXOMMO U3MEPUTH TOK 15 A. JUCITUTIINH 71
- 0,03 Om peleHus
- 0,004 Om CTaH/IAPTHBIX 3a/1a4 B
- 0,66 Om COOTBETCTBHH C
- 0,009 Om HaIpaBJIEHHOCTHIO
2. Kakum 00pa3oM U3 MarHUTORJIEKTPUIECKOTO BOJIBTMETPA Ha npogeccuoHaTbHON
150 MB u conporuBnennem Rum= 150 OM MOXHO crienaTh JIESITEIbHOCTHU

noaoopars?
- 0,1520m
- 0,2250m

- 0,3350m

- 0,120m

- 0,4510m

- 0,01 B/nen
-0.02 B/nen

amnepmerp Ha 1 A? Kakyro BeIMYUHY IIyHTa HEOOXOIUMO

3. MarauTosnekTpuueckuii mpudop co mkanoi Ha 100 neneHunii
nMeet conpoTtusiienne pamMku 20 OM ¥ UyBCTBUTEIBHOCTD K TOKY
2 nen/MA. OnpenenuTsb npeaena U3MEpPEeHUs M0 HANPSHKEHUIO U
LeHY JeJieHus: mpruOopa B BOJIbTAX.
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- 0,04 B/nen

-0,06 B/nen

4. OnpenenuTb OTHOCUTENBHYIO IOTPELIHOCTD aMIIepMeTpa
kiacca Tounoctu 0,5 ¢ BepxHuUM npenaesioM usmepenus 30A,
BHOCHMYIO B U3MEpEHUE ToKa 4A.

-3,75%

-25 %

-5%

-3%

5. OmpenenuTb WHCTPYMEHTAJIbHYIO MOTPEUIHOCTh HM3MEPEHUs
TOKa aMIlepMeTpoM Kjacca ToyHocTtu 0,5 ¢ BEpXHUM MNPEAEIIOM
uzmepenus 30 A, UCIOJIb3yeMOro € IIYHTOM C KJIACCOM TOYHOCTHU
0,2, mpu uzmepenuu Toka S0A.

-0,75%

-0,5%

-0,2%

6. J11st i3MepeHust NpSIMbIM METO/IOM TOKA B LIEMTH HCIIOJIB3YIOT:
- BaTTMETP

- BOJIETMETP U aMIIepMETP

- BOJIETMETP

- amnepMeTp

7. Jlng u3aMepeHusi KOCBEHHBIM METO/I0M CONPOTUBIICHHUS
UCTIONB3YIOT:

- BaTTMET)

- BOJIbTMETP U aMIiepMeTp

- BOJIETMETP

- OMMETp

8. Ilpu n3MepeHnn TOKa B BBICOKOBOJIBTHBIX LIEMSAX MEPEMEHHOTO
TOKa

IPUMEHSIOTCS

- aMIIepMETPBI MAarHUTOAIEKTPHUECKON CUCTEMBI

- MarHUTOAJIEKTPHUECKUE raJIbBAaHOMETPBI

- aMIIePMETPHI AIIEKTPOCTATUIECKOIN CHCTEMBI

- aMIiepMeTp COOTBETCTBYIOLIEll CHCTEeMBI C
TpancopMaTopoM TOKa

9. Ilociie OKOHYaHUS U3MEPEHHsI BTOPUYHAsE OOMOTKA
TpaHcopmaTopa ToKa

TA

- IOJKHA OCTaThCsl PAa30MKHYTOM

- IOJDKHA OBITh 3aMKHYTa HAKOPOTKO

- TOJIKHA OBITH 3a3eMIIeHa

- 3aMKHYTa HAa U3MepHUTeIbHOE CONPOTHBJIECHUE

10. C xakuM U3MEpUTEITHFHBIM MEXaHH3MOM padOTarOT
BBINPSIMUTENbHbIE

WU3MEPUTEIBHBIC TIPUOOPHI

- QJIIEKTPOMArHUTHBIM

- MAarHUTOJIEKTPUYECKHM

- QIIEKTPOJMHAMUYECKUM

- DIIEKTPOCTATUICCKUM
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[To pesynmbraTam TecTta OOy4YalOMIEMYCsS BBICTABIISCTCS OICHKA «OTIUYHO», «XOPOIIOY,
«yIOBJIETBOPUTEIILHO» UJIH «HEYTOBIETBOPUTEIHHOY.

Kputepun orneHuBanusi orBera (Tabil.) AOBOASTCS JO CBEICHHS OOYYAIOIIMXCS O Hadaia
TecTupoBaHus. Pe3ynabTar TectupoBaHHs OOBSBISETCS 00YyYarOIIEMYyCsl HEMOCPEACTBEHHO IOCIE
€ro cllayM.

Mhcaza (% npaBtAwAY oTBETOR
OneHka 5 (OTJIUYHO) 80-100
Orenka 4 (Xopo1o) 70-79
Onenka 3 (yIOBICTBOPHTEIHHO) 50-69
Onenka 2 (HEYOBIETBOPUTEIHHO) Menee 50

TecroBble 3amaHus, MCHONB3YIOIIMECA IUIA OLCHKM KadyecTBa AUCLMIUIMHBI C IIOMOILBIO
nHPOPMAMOHHBIX TexHosorui, npuseneHsl B PIIJ[: «10. HMHpopmannoHHBIE TEXHOJIOTHH,
UCHOJb3yeMble IPU OCYIIECTBICHUU OOpa30BaTEILHOIO Ipolecca M0 AUCHUIUIMHE, BKIIOYas

MEepevYeHb MPOTPAaMMHOTO obecriedeHusT ¥ HMH(GOPMAIMOHHBIX CHPAaBOYHBIX cHcTeM» - My
TestX10.2.

4.2. llpoueaypsl 1 OlleHOYHbIE CPEACTBA /AJsl IPOBEIEHUsI TPOMEKYTOUHOM
aTTrecTaluu

4.2.1. 3auer
3aueT He MPeAYCMOTPEH YUEOHBIM IIIAHOM.
4.2.2. Dk3aMeH

Ok3aMeH sBnseTcs (GOpMOM OLIEHKM KayecTBa OCBOEHHUS OOydyarolMMCs OCHOBHOM
npogeccHOHaIbHOM 00pa30BaTeNbHON MPOrpaMMbl 1O pasjenaM aucuuiuinHel. [lo pesynpratam
9K3aMeHa O0YYarolIeMyCsl BBICTABIISETCS OLIEHKA «OTIMYHO», «XOPOUIO», «YHAOBIETBOPUTEIHLHO
WM «HEYIOBIIETBOPUTEIBHOY.

OK3aMeH 1O JUCLUIUIMHE IPOBOAMUTCA B COOTBETCTBUU C PACIIHCAHUEM IPOMEKYTOUHOU
aTTecTaliy, B KOTOPOM YKa3bIBa€TCS BpEMs €ro MpPOBEICHUsS, HOMEp ayJIuTOPHH, MECTO
MIPOBE/ICHUS] KOHCYJIbTAllMH. YTBEP)KICHHOE paclHMCcaHUe pa3MellaeTcss Ha WHGPOPMAIMOHHBIX
CTEHJIaX, a TaK)Ke Ha O(UIATILHOM CaliTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUN AJII MPOMEKYTOUHOW aTTECTAllMM OO0YyYaroUIMXCsS YCTaHAaBIMBAETCS
paboueit mporpaMMoil TUCIUIIMHBI U IOBOJUTCS 1O CBEJCHUS 00ydJalolIXcsl B HaUajie ceMecTpa.

OK3aMeHbl IPUHUMAIOTCSA, KaK IPABUIIO, JeKTopaMu. C pas3perieHus 3aBeyrolero kapeapon
Ha PK3aMEHEe MOXKET MPHUCYTCTBOBATH IPENoAaBareNb Kadeapbl, MPUBICUSHHbIN s TOMOLIU B
IpueMe JK3aMeHa. B ciydae OTCYTCTBMS BEAYIIETO MPENOJaBaTeNs 5K3aMEH IPHHHUMAETCS
Iperno/iaBaTesieM, Ha3HaueHHBIM PaclopsKEHHEM 3aBeyIoLIero kadeapoil.

[TpucyrcTBHEe Ha SK3aMeHe IpenojaBaTeneil ¢ Apyrux kadeap 0€3 COOTBETCTBYIOLIETO
pacropshKeHHsl peKTopa, MPOpeKTopa Mo yuebHoi padote win AekaHa GpaKyabTeTa He JOMyCKaeTCsl.

OO6yuaromuecs MpH sIBKE Ha K3aMeH 00s3aHbl UMETh NP ce0e 3a4eTHYIO0 KHHKKY, KOTOPYIO
OHM NPEIBABIIAIOT 3K3aMEHATOPY.
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Jna mpoBeneHus SK3aMeHa BEAYIIMH IIPENoJaBaTellb HAaKaHyHE IOJIydaeT B JIEKaHaTe
3a4€THO-K3aMEHALMOHHYI0 BEIOMOCTb, KOTOpas BO3BpAIACTCA B JEKAHAT IIOCIIE OKOHYAHUSA
MEPOIPUATHS B IEHb IIPOBEACHUS SK3aMEHa MU YTPOM CIIELYIOLIErO JHs.

DK3aMeHbl MPOBOAATCA IO OuieraM B yCTHOM WJIM MHUCBMEHHOM BHUE, JHOO B BHJE
TECTUPOBAHUA. OK3aMEHAIlMOHHblE OWJIEThl COCTAaBJIAIOTCA [0 YCTAaHOBJIEHHOW Qopme B
COOTBETCTBUHU C YTBEPXKAECHHBIMU KadeIpol 3K3aMEHAIIMOHHBIMH BONPOCAMH M YTBEPXKIAOTCS
3aBeyIoIuM Kadeapoi exeronHo. B 6unere conepkurcs 2 TeOpeTUYECKUX BOIpoOca U 3aaya.

DK3aMeHaTOpy MPEIOCTaBIIAETCS MPABO 3a7aBaTh BOIPOCHI CBEPX OMIIETa, a TAKKe IOMHMO
TEOPETUYECKUX BONPOCOB JaBaTh JJI PELICHHs 3aJa4d U NPUMEPBI, HE BBIXOASILKE 3a PaMKU
IIPOMICHHOI0 MaTepuasa 1o u3y4aeMoi JTUCLUIUIMHE.

3HaHUs, YMEHUS U HABBIKM OOYYarOIIMXCsl ONPENEIIAIOTCS OLEHKAMU «OTIMYHOY, «XOPOILIOY,
«YZOBJICTBOPUTEIILHO»,  «HEYIOBIETBOPUTEIBHO», KOTOpPBIE  BBICTABISIIOTCA B 3a4E€THO-
HK3aMEHAlIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHUKKY 00y4aroIlerocs B IeHb 3K3aMeHa.

[Ipu mpoBeAeHUU YCTHOTO 3K3aMEHa B ayJIUTOPHH HE JOJDKHO HAXOIUTHhCA 0ojiee BOCHMH
o0yyJaroImuxcs Ha OJHOTO MPEeroiaBaTes.

[Tpu mpoBeneHNH yCTHOTO PK3aMeHa OOyYaroImIMKCS BHIOMpAET dK3aMEHAIMOHHBIN OWIET B
CllyyailHOM MOpsKe, 3aTeM Ha3bIBaeT (haMMIIMIO, MMsI, OTYECTBO M HOMEP HSK3aMEHAIMOHHOTO
Ounnera.

Bo Bpems sk3ameHa oOywarolmiuecsi MOTIYT IOJb30BaTbCsi C pas3pelIeHUs HSK3aMeHaTopa
POrpaMMOil JAUCHUIUIMHBI, CIPAaBOYHOW M HOPMATHUBHOW JMTEPATypOW, IPYTUMHU MOCOOUSMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moAroTOBKM OTBETa IpU Cladye dK3aMeHa B YCTHOW (hopMe TOJKHO COCTaBISITH HE
MeHee 40 MUHYT (IO KeJlaHUIO 0OYYaroILIerocs OTBET MOXET ObITh 1OCPOUYHBIM). Bpems orBera —
He Oonee 15 MUHYT.

OOyuaronuiics, UCHBITHIBAIOLINI 3aTPyAHEHUs MIPU HOJATOTOBKE K OTBETY 10 BHIOpAaHHOMY
UM OUJIETy, UMEET MPaBo Ha BbIOOpP BTOPOT0 OUJieTa C COOTBETCTBYIOLIUM MPOAJIEHUEM BPEMEHH Ha
noJAroToBKy. IIpy OKOHYaTEIbHOM OLIEHMBAaHUU OTBETA OLIEHKA CHU>)KaeTcsl Ha oauH Oayul. Beigaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOywaromuiicss sBUJICS Ha SK3aMe€H, W, B3AB OMJIET, OTKa3aJcsi OT MPOXOXKICHHUS
aTTeCTallui B CBS3M C HENOATOTOBJIICHHOCTBIO, TO B BEJAOMOCTHM €My BBICTABJISETCS OLIEHKa
«HEYIOBJIETBOPUTEIIBLHO.

Hapymienune AucUMIUIMHBI, CHUCBIBAHUE, HUCIIOJIb30BAaHME OOYYAIOUIMMUCS HEpa3pelIeHHBIX
MeYaTHBIX U PYKOMHMCHBIX MaTepuanoB, MOOMIIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IJIAHILIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JpPYTHX BHJIOB JUYHOM KOMMYHHKAIIMOHHOW M KOMIIBIOTEPHOM
TEXHUKM BO BpEMs AaTTECTAL[MOHHBIX HCIBITAHWM 3alpelieHo. B ciydae HapylleHHs 3TOro
TpeOoBaHus NpernojaBaTenb 00sf3aH yJAINTh 00YyYarolerocss U3 ayAUuTOPUH U MPOCTaBUTh €EMY B
BEJIOMOCTH OLIEHKY «HEYIOBJIETBOPUTEIBHON.

BeIcTaBiieHHE OLEHOK, NOJYYEHHBIX IPH TOJBEICHHHM pE3YyJIbTaTOB IPOMEKYTOYHON
aTTeCTaliy, B 3a4ETHO-DK3AMCHALIMOHHYIO BEIOMOCTb U 3a4ETHYIO KHHUXKY IPOBOJUTICI B
IPUCYTCTBUM caMoro odydaromerocs. [IpernonaBatenu HecyT NepcOHAIBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTb U TOYHOCTb BHECEHUs 3allUCEH O pe3yibTaTax IPOMEXYTOYHOMW aTTeCTallUU B
3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTbD U B 3a4ETHBIC KHIKKH.

HesBka Ha sk3aMeH OoTMedaeTcs B 3a4€THO-DK3aMEHALMOHHOM BEJOMOCTH CIOBAMHU «HE
SIBUJICS.

Jns oOyyarommuxcsi, KOTOpble HE CMOIJIM CIaTh SK3aMEH B YCTAHOBJIEHHbBIE CPOKH,
YHUBEpCUTET YCTAaHABIMBACT IIEPUOJ JIMKBUJAUMU  33J0JDKEHHOCTH. B 3TOT mepuon
IpenojaBaTesy, NPUHUMABIINE 3K3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JHEW, KOorja OHM
OyAyT mpUHMMAThH 3370 bKeHHocTU. MHpopManus o JMKBUAALMU 3aI0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHALIMOHHOM JIUCTE.

OOyyarommmcsi, TOKa3aBIIUM OTJIIMYHBIE U XOpOILME 3HAHUS B TEUEHHE CEMECTpa B XOJIe
MIOCTOSIHHOTO TEKYIIETr0 KOHTPOJSI yCHEeBAaeMOCTH, MOXKET OBITh MPOCTABICHA 3K3aMEHALMOHHAS
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OLICHKA JIOCPOYHO, T.€. 0e3 craum sk3ameHa. OneHKa BBICTABISIETCS B 9K3aMEHAIIMOHHBIN JICT WIIN
B 3a4€THO-9K3aMCHAI[IOHHYIO BEIOMOCTb.

WHBanuap! ¥ TUIa ¢ OrPaHUYEHHBIMHA BO3MOXKHOCTSIMU 3JJOPOBBSI, MOTYT CJaBaTh 3K3aMEHBI B
MEXCECCHOHHBI TEpHOJ B CPOKH, YCTAHOBIICHHBIC WHIMBHIYaJIbHBIM YYEOHBIM IUIAHOM.
WMuBanuasl 1 una ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMH 3[J0POBBSI, UMEIOIINE HAPYIICHHS OMOPHO-
JBUTATENILHOTO armmapara, IOMYCKAloTCS Ha aTTeCTAl[MOHHBIE HCIBITAaHUS B CONPOBOXKICHUU
ACCHUCTEHTOB-COIPOBOKIAIOIIUX.

[Iponienypa mpoBeneHHsI MPOMEKYTOYHOM aTTECTAllMU Ui OCOOBIX CIy4aeB H3JIOKEHA B
«[TonoxxeHNH O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHOIN aTTeCTallMd 00Yy4aromuXcs
no OIIOII 6akanaBpuara, cnenuanurera u maructparyps» ®I'bOY BO HOxHo-Ypansckuit [AY

(IOYpI'AY-T1-02-66/02-16 ot 26.10.2016 1).

Ne OlLleHOYHbIE CPEJICTBA Kox u HaumenoBsanue
DK3aMeH WHJUKaTOpa
KOMIIETEHIIUH
1 5 cemecTp N-lonk-1
1. TlonsTtue o merposioruu. U3ndecKkre BeIUnIUHbI. Bubl Hcnonb3yer
(U3HYECKUX BEIIMYMH: OCHOBHBIC U JIOTIOJTHUTCIILHBIC OCHOBHbIE 3aKOHBI
2. H3mepurenbHbIe MIKaIbI: IKaJIa HAMMEHOBAHHH, IITKaJIa €CTECTBEHHOHAYYHbIX
MOPsI/IKA, IIKaTa MHTEPBAJIOB, IIKajla OTHOIICHUH, JUCLMILINH IS
aOCOJIIOTHBIC IITKAJIBI, ITKAJIBI perepoB. CUCTEMBI €THHUI] pelieHust

(1)I/I3I/I‘-ICCKI/IX BCJIMYWH U IIPUHIHUIIBI UX ITOCTPOCHMUA.

3. Pa3mepHocTh puznyeckoil BeTuUuHb. MexayHapoaHas

CTaHJApPTHBIX 3a/1a4 B
COOTBCTCTBHUHU C

CucréMa CAMHMUII. I[pyrI/Ie CUCTCMBI €IUHUIIL, HaIpaBJICHHOCTBIO
HCIIOJIb3YCMBIC B IIPAKTUKC HSMepeHHﬁ. duznyeckue HpO(I)eCCHOHaHBHOﬁ
KOHCTAHTBI U CTAHAAPTHBIC CIIPABOYHLIC JAHHBIC. JACATCIIBHOCTH

4. Knaccuduxarus uzmepenuii. [locrynarer Teopun

M3MEPEHHI. DIEeMEHTHI mporiecca n3MepeHuil. OCHOBHBIE
JTansl u3MepeHui. Bunaesl nsmepenuii. Meronasl
n3mMepernit. Moaudukanum MeToa CpaBHEHHS.

5. [IlorpemHnoctu u3mepenuil. Buasl norpemsocreii:

a0COJIIOTHAS, OTHOCHTEIbHAS, CHCTEMaTUIecKas,
Cly4aiiHasi, IpoMax, UCKIIF0YaeMbI€ U HE UCKIIIOYaeMble,
JMHaMu4ecKas u crarndeckad. [lorpentHoctu cpeacTs
n3MepeHuil. [ IpuHIKIIBI OLIEHUMBAHKS TOTPEIIHOCTEN.
[IpaBuna okpyrieHus pe3ynbTaTOB U3MEPEHUM.

6. Kraccudwukaius cpencts u3mepeHuii. MeTponorndeckue

XapaKTepUCTUKH CPEJCTB U3MepeHuid. BeiGop cpencts
n3mepenuil. [Ipunnuns! BeiOopa. [loBepka 1 kanubpoBka
cpeactB uzMepenuil. O6paboTka pe3yabTaToB
OJTHOKPATHBIX ¥ MHOTOKPATHBIX U3MEPECHUH.

7. OcHOBHBIE HOJIOXKeHUS 3akoHa PD «O06 obecieueHnn

€IMHCTBA U3MepeHuity. denepanbHOe areHTCTBO MO
TEXHUYECKOMY PEryIMPOBAHUIO U METPOJIOTHH.

8. TocynmapcTBeHHast METPOJIOTHYECKAS CITYKOA.
Mertposoruueckue ciayk0bl MPpeaNpUsATHs, OpraHu3aIH U
YUPEIKACHUS, SBISTIOMICHCS IOPHINICCKAM JIAIIOM.
Crpyktypa. @ynkuuu. HopmaTuBHbIE JOKYMEHTHI.

9. Mertponorudeckue ciayKObl MPEINPUATHI, aKKPEIATAIHS
Ha MPaBo NPOBEICHUS MOBEPOUYHBIX U KaTHOPOBOUHBIX
pabot. ['ocymapcTBeHHBI METPOJIOTHUECKHI KOHTPOIb U
Haazop (FMKuH).

10. MexayHapoHbIe OpraHU3alliuy B 00JIaCTH METPOJIOTHH.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Opranu3alvoHHbIE, HAYYHbBIE U METOIUYECKUE OCHOBBI
METPOJIOTHYECKOro 00eCrevyeH s CelbCKOX03IHCTBEHHBIX
NPEINPUATHHA, CTPYKTYpa U (PYHKIIUH METPOIOTUIECKOM
cyx0b1 AITK.

Mepsl anekTpudeckux BennuuH. OOme cBOHCTBA U
AJIEMEHTHI MPUOOPOB. DIEKTPOMEXAaHUUYECKUE,
3JIEKTPOHHBIE U LU poBbIe TPUOOpPHL. [Tpubops! ams
WU3MEPEHUS U PETUCTPALIMH, U3MEHSIOIINXCS BO BPEMEHHU
BEJIMYHMH.

Y CTpoicTBO M IPUHIUIT JEHCTBUSA
MarHMTORJIEKTPUUYECKOIO FaJIbBAHOMETPA U JIOTOMETPA.
bamnmuctuyeckuii raibBaHOMETp. Y CTPOMCTBO M IPUHIIUIT
AeicTBUS OHO(pA3HOTO BATTMETPA U CYCTUHKA
3IEKTPUYECKOMN SHEPTUH.

MocCTbI IOCTOSIHHOTO ¥ IEPEMEHHOIO TOKA.
Komniencaroper.

CaeromydeBblie ociryuiorpadgsl. Marautorpadsl.
DNEeKTPOCTaTUUECKUI BOIBTMETP.

OcoOeHHOCTH TPUMEHEHUsI TPUOOPOB PA3IUYHBIX CUCTEM.
W3mepurenbHble HHPOPMALMOHHBIE CUCTEMBI. DJIEMEHTHI
M3MEPUTENbHBIX HH()OPMALIMOHHBIX CHCTEM.
ABTOMAaTU3UPOBAHHBIE CUCTEMBI JaHHBIX. THTEpderich
U3MEpUTENbHbIX cucTeM. CTangapTusanus UHTepQeicos,
THUIIBI U CTPYKTYpbI UHTEp(QelicoB. 3mepuTenbHbie
MH(OPMAaLIMOHHBIE CUCTEMBI B arpOIPOMBIIITICHHOM
IIPOU3BOJICTBE.

OO61u1me cBeeHNs 0 MacIITaOHBIX U3MEPUTEITbHBIX
npeoOpasoBarensx. CpeacTsa perylinpoBaHus apaMeTpoB
MU3MEPUTENIBHBIX LEneH.

[yntupyromue u 106aBOYHBIE PE3UCTOPBHI.
W3mepurenbHble TpaHC(hOPMATOPhl TOKA U HANPSHKEHUS.
W3mepuTenbHble YCHIIUTEIN U T€HEPATOPHI.

N3mepeHue HanpsKeHHs, TOKa, MOIIIHOCTH B LIETIAX
MIOCTOSIHHOTO U MEpEMEHHOTro Toka. M3mepenue
ko3¢ UleHTa MOITHOCTH. .

W3mepeHne conpoTUBIEHHUH, YaCTOThI, EMKOCTH
KOHJICHCATOPOB, MHAYKTUBHOCTH U B3aMHOMN
WHIYKTUBHOCTH KaTyIIEK.

W3mepenne MarHuTHOro MOTOKA, HAIPSKEHHOCTU
MarHMTHOT'O TIOJISl 1 MATHUTHOW MHAYKLIHU.

O060011eHHAs CTPYKTYpHAsi cXeMa LeNH JUIsl U3MEPEeHUs
HedJIEeKTpUYeckuX BenuunH. Haznauenue,
METPOJIOTHUECKUE XapaKTEPUCTUKHU U Kilaccuukanus
M3MEPHUTEIBHBIX TIPE0OPa30BaATEICH.

[TpuHIMI NeCTBHS, CBONCTBA M 00JIACTh MPUMEHEHUS
MbE30AJIEKTPUYECKHX, IEKTPOCTATUUECKHX,
AJIEKTPOMAarHUTHBIX, TaJIbBAHOMAarHUTHBIX,
ANEKTPOXUMUYECKUX, TEIUIOBBIX U ONTORIEKTPUUECKUX
npeoOpa3oBareei.

[TpuGops! 17151 U3MEPEHUS BETUYUH TEMIIEPATYPhI U
BIIaXXHOCTH. [laTunk Xosuta. TepMOaneKTpuIeCKuii
TepMoMeTp. TepMOpe3ucTopsl.
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[Ikana u KpUTEpUN OLICHUBAHUS OTBETA 00YYAIOLIETOCs IPECTABICHBI B TAOIHUIIE

IlIkana Kpurepun oueHnBaHus
BCECTOPOHHEE, CHCTEMAaTUYECKOE U TIyOOKOE 3HAHHE IMPOrPaMMHOI0
Onenka 5 MaTepuaiga, YCBOGHHE OCHOBHOM U JIONOJHUTENBHON JHUTEpaTyphl,
(oTIIMYHO) PEKOMEH/I0BAaHHOM NpOrpaMMoON JIUCUUIUIMHBI, NPAaBUIBHOE pEIICHHE
3aJ1auH.
[IOJIHOE 3HAaHUE NPOrpaMMHOIO MaTepualla, YCBOEHHE OCHOBHOM
Onenka 4 JTUTEPaTYpPHI, PEKOMEH/I0BaHHOM B nporpamme, HaIu4uue
(xopor110) MaJIO3HAYUTEIBHBIX OIIMOOK B PELICHWH 3aJa4H, WU HEIOCTATOUYHO
MIOJIHOE PACKPBITHE COJIEPIKAHUE BOIIPOCA.
Orenka 3 3HaHWE OCHOBHOT'O MPOTrPaMMHOI0 MaTepuajia B MUHHUMaJIbHOM 00beMe,
MOTPEIIHOCTH HETIPUHIMITUATIFHOTO XapakTepa B OTBETE HA SK3aMEHE U B
(YIOBIETBOPUTEIHHO)
pELICHNH 3aJJauH.
Ortenka 2 mpoOenbl B 3HAHUSAX  OCHOBHOTO  MPOTPAMMHOIO  Marepuana,

(HEey1OBJIETBOPUTEINBHO)

MPUHLMIINATIbHBIE OMMOKM NpU OTBETE Ha BOMNPOCHl U B PELICHUHU
3a/1a4u.
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JUCT PETUCTPALIUY U3MEHEHUI

Howmep
H3MEHe-
HUA

Howmepa nucros

3AMCHCHHBIX

HOBBIX

AHHYJIMPOBaH-
HBIX

OcHOBaHMeE U1 BHECEHUS N3MEHEHUHN

TToamuce

Pacmmdposka
MIOJIITUCH

[ara
BHECCHHUSI
U3MCHCHUSA
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