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I'ox na6opa - 2016

OLIEHOYHBIE CPEJICTBA JUISA TPOBEJIEHUAS TPOMEKYTOYHOMI
ATTECTAIIAU OBYYAIOIIMXCS MO JUCHUTIIAHE (MOY.JTIO)

1. OO6umue cBegeHus

1. | Kadenpa ®u3nky, OMOIOTUN M WHXEHEPHBIX TEXHOJIOTHIA

2. | HammpaBnenue nmoAroToBKu 13.03.02 DnexTposHepreTuka 1 JIEKTPOTEXHUKA
BBICOKOBOJIBTHBIE JIEKTPOIHEPTETUKA M IIEKTPOTEX -

3. | HammpaBiaeHnHoCTh (MMpoduIin)
HUKa

4. | Iucuuniarsaa (MOJ1yJb) W3mepuTenbHble TPUOOPHI

5. | ®opma 0bydeHus 3a04Has

6. | 'og Habopa 2016

2. IlepeyeHb KOMMeETEHIHIT

CIIOCOOHOCTBIO MPHUMEHSTh COOTBETCTBYIOIIMM (PU3UKO-MATEMATUYECKUN ammapar, METOIbl
aHaM3a U MOACITUPOBAHMSA, TEOPETHUECKOTO M HKCIEPUMEHTAIBHOTO HCCICIOBAaHHUS TpPU
penienun mpodeccruoHanbHbIx 3amay (OITK-2).

CIIOCOOHOCTBIO 00pabaThiBaTh pe3yibTaThl dKcreprumeHToB ([1K-2)

CHOCOOHOCTBIO MCIIOJIB30BaTh TEXHUYECKHE CPEACTBA IJIi U3MEPEHUSI M KOHTPOJISI OCHOBHBIX
napamMeTpoB TexHosoruueckoro mpoiecca (ITK-8)




3. KpnTeplm M NMoKAa3aTeJd OlleHNBAHUS KOMIIeTEHIINIl Ha PA3JUYHBIX 9Tanax ux (l)OpMHpOBaHI/Iﬂ

Jran (popMHUPOBaHNSA KOMIETEHIMH (Pa3/ieJibl, TeMbI A C-

dopmupyemas

KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(DOI)MI)I KOHTPOJIAA

IIPI]'[JII/IHLI) KOMIICTCHIIUSA 3nar: Ymers: BJla)]eTb: Cq)OpMHpOBaHH(lCTH
KOMIIETCHIIUHU
Beenenue COJepXKAHUE  JTUCILIMII- HaBbIKaMu pa- | Pedepar
OIIK-2 bl «M3MepuTenbHas 00THI C n3Me- PacuerHo-
g§§ TEXHUKaY; PUTEIbHBIMU rpaguydeckas pa-
e€ CBA3b C JAPYTHUMH npudopamu 6ota Nel
JUCLUIUTMHAMU
UCTOPUIO PA3BUTHUS U3-
MEpPUTEIIBHON TEXHHUKHU
U POJI PYCCKUX YUEHBIX
B €€ pPa3BUTHH.
['ocynapcTBeHHas cuctemMa oOecrieueH sl eJMHCTBA -OCHOBHBIE METO/IbI U3- | IPOBOAMUTH U3Me- | HaBbIKaMu pa- | Pedepar
U3MEPEHUU MEpEHUH; peHus, NpaBUiIbHO | OOTHI C U3Me- PacuerHo-
- CUCTeMBbl 0003HaueHUs | BBIOMpATh CPEICT- | PUTEIBHBIMU rpaduyeckas pa-
WU3MEPUTEIIBHBIX IIPHU- Ba U3MEPECHU, npudopamu 6ota Ne2
00poB; paccuYuTHIBATH MO-
- IMHUIBI GUBNYECKUX | TPEITHOCTH pe-
BEJIMYMH; 3yJIbTaTa u3Mepe-
- OCHOBHBIE BUJIBI HH
CPENCTB U3MEPEHUM;
[TpuGops! M METOIBI DIIEKTPUUECKIX U3MEPEHHHA - IPUHIUTIBI ICHCTBHUSL | - COCTABIISATH U3- HaBbIKaMu pa- | PacuerHo-
Pa3INYHBIX AJIEKTPOME- | MEpUTENbHbIE I1e- | OOTHI C U3Me- rpaduydeckas pa-
XaHWYECKHUX MPUOOPOB | TIH, 1O YCIIOBHBIM | PUTEIHHBIMH 6ota Ne3
Ha 0a3e U3MEpPUTENbHBIX | 0003HAYEHUSAM OIl- | mpubopamu PacuerHo-
MEXaHHU3MOB; penensiTh BO3MOX- rpaduyeckas pa-
- YyCIIOBHBIE 0003Ha4Ye- | HOCTU MpUOOPOB; 6ota Ne4
HUSI, HAHOCUMBIE Ha
npuOOpHI;
Hccnenoanust opmbl cUrHana - CTPYKTYPHYIO CXEMY - UCII0JIb30BAaTh HaBBIKaMu pa- | PacuerHo-
ocumiiorpada; ocumiorpagsl B 00THI C n3Me- rpaduydeckas pa-
- IapaMeTpbl U TUIIBI pa3NUYHbIX PEKU- | pUTEITbHBIMU 60oTa Ne5




ocruiorpados; Max U3MEpPEHHUs npudopamu PacuerHo-
CUTHAJIOB rpaduyeckas pa-
60Ta Ne6
Bnusinue uamepurenbHbIX IPUOOPOB Ha TOUHOCTD - OCHOBHBIE CBEJICHUA O | - MOAOUpATh MpU- | HaBbIKamu pa- | Pedepar
U3MEPCHUM BIUSTHUM Pa3ITUIHBIX OOpBI B 3aBUCUMO- | OOTHI C U3MeE- Pacuetno-
(bakTOpoB Ha pe3ynbTa- | CTH OT TpeOyeMoil | pUTEIbHBIMU rpaduyeckas pa-
Thl U3MEPEHNUN; TOYHOCTHU U3MEpe- | mpudbopamu 6ota Ne7
- OCHOBBI BBIOOpa U3Me- | HHIA.
PHUTEIBHBIX TPUOOPOB;
ABTOMaTH3aIUs IIEKTPOU3IMEPEHUN - IyTH U CIIOCOOBI TI0- HaBbIKamu pa- | Pedepar
BBILLICHHS] TOYHOCTH U3- 00TBI C U3Me- PacueTHo-
MEpPEHUH. PUTENbHBIMH rpaduueckas pa-
npubopamu 6ota Ne§




4. Kpurtepum ¥ HIKAJbl OLlCHUBAHUS

4.1 Pedepar

XapakTepuCcTHKM BbINIOJIHEHUS pedepara

Banabl

1. CreneHb pacKpbITHS CyIIHOCTH NPOOJIEMBI:

COOTBETCTBHUE IUIaHA TeMe pedepaTa; COOTBETCTBUE COJIEPKAHUS TEME U
IUTaHy; TIOJIHOTa W TJIyOMHa  pPacKpbITHs  OCHOBHBIX  IOHSATHI;
00OCHOBAHHOCTb CIOCOOOB M METOAOB PabOThl C MaTepHUalIoOM; yMEHHE
pabotate C JHMTEpaTypol, CHCTEMATU3UPOBATh M CTPYKTYpUPOBATh
MaTepuall; yMeHHe 00001aTh, CONOCTABIATh Pa3IMUHble TOUKU 3PEHUS 110
paccMaTpuBaeMoOMy BOIPOCY, apIyMEHTHUPOBATh OCHOBHBIE IOJIOKEHUS U
BBIBOJIbI.

2. CoOionenue TpedoBanuii K opopmiIeHHIO:
NpaBUIbHOE O(OPMIIGHHE CCHUIOK Ha UCIOJIB3YyeMYyI JIHTEparypy;
IPaMOTHOCTh M KYyJbTypa W3JIOKCHHS, BIIAQJACHUE TEPMHUHOJIOTUEH W
MOHATUMHBIM amnmnapaToM; coOto/ieHne TpeOoBaHHM K 00beMy paboThI;
KynbTypa  odopmieHHs:  BbIACTICHHE  a03aleB;  HCIIOJIb30BaHUE
WHGOPMAIIMOHHBIX TEXHOJIOTHNA. [ paMOTHOCTB.

MaxkcuMajbHOE KOJHYECTBO 0aJ1JI0OB

4.2 PacueTHo-rpaduueckasi paéora

Coaep:xanue padboTsbl

Banasl

- coJiepKaHue paboThl COOTBETCTBYET BbIJAHHOMY 33/1aHUIO;

- KOHTPOJIbHOE 33JJaHUE BBIIIOJHEHO YBEPEHHO, IOTUYHO, MOCIE10BATEIBHO
U TPaMOTHO;

- BCE pacyeThl c/ieianbl 0e3 OIOOoK;

- BBINOJIHEHHAs! rpauKa COOTBETCTBYET CTaHAapPTHBIM TPEOOBAHUSAM;

- BBIBOJIBI M 0000I1I€HNS apryMEHTUPOBAHBbI;

- CCBUIKH Ha JINTEPaTypy COOTBETCTBYIOT OuOInorpaduyeckum
TpeOOBaHUSIM.

- OCHOBHbIE TpeOOBaHMUS K pabOTE BBINOJHEHBI, HO MPU ITOM JIOMYIICHBI
HEKOTOPBIE HENOYETHI;

- IMEIOTCSA HETOYHOCTH B CTUJIE U3JIOKEHUSI MaTepuaa;

- IMEIOTCS YIYHIEHUsI B 0OPMIICHUH TpaUKH.

- [10 KOJINYECTBY BBINOJIHEHHBIX 3aJlaHull pa0doTa BbinoiaHeHa Ha 50%;

- UMEIOTCS CYLECTBEHHBIE OTCTYIUIEHUSI OT TpeOOBaHMM K 0(hOpMIICHUIO
rpauyecKux MaTepualioB U TEKCTa;

- IONYLIIEHbI OIIUOKHU B pacueTax;

- OTCYTCTBYET JIOTHUECKasl 10CJIEJOBATEIbHOCTD B BHIBOJIAX;

- OTCYTCTBYIOT CCBUIKHM Ha JIUTEPATypHbIE HCTOYHUKH.

- 0OHapyKUBaAETCS MOTHOE HETIOHNMAHHUE CYTH BBIITOJHAEMON pabOTHI;
- UMeeTcst O0JIbII0e KOJTMYECTBO TPyOeHInX onmooxK;
- OTCYTCTBYIOT MTPAKTHYECKUE HABBIKH U TEOPETUUECKHE 3HAHHS MIPEIMETA.

4.3 TloAroTOBKA ONMOPHOI0 KOHCIEKTA

IToaroroBka MaTCpraJIOB OIMOPHOI'O KOHCIICKTA SBJISACTCA Bq)(l)eKTI/IBHBIM HHCTPYMCHTOM

CUCTEMATU3AlUN TOJTYUYCHHBIX CTYACHTOM 3HAHUH B nmponecce N3y4CHUA AUCHUITIINHBI.

CocraBieHre ONOPHOTO KOHCHEKTa MpPEJACTaBIseT CcOO0OW  BHJI
CaMOCTOSITENIbHOM paboOThl CTYJAEHTa MO CO3JAAHMIO KpaTKOM HMH(MOPMALMOHHOW CTPYKTYpHI,
o0o0miaroneil 1 oTpakarolie CyTh MaTepuaia JIeKUUH, TeMbl yuyeOHuKa. OMOPHBIM KOHCHEKT

BHEAYJUTOPHON




NPU3BaH BBIICIUTH IJ1aBHbIE OOBEKTHl U3yYCHHUS, 1aTh UM KPATKYI0 XapaKTEePUCTHKY, UCIOIb3Ys
CHUMBOJIBI, OTPa3UTh CBSA3b C APYIrMMHU 3jeMeHTaMu. OCHOBHAsl 1LE€lb OMNOPHOTO KOHCIIEKTa —
00JIerYnTh 3alOMHMHAHUE. B ero CcOCTaBIEHHHM HCIIONB3YIOTCS pa3iINyYHble 0a30BBIC MOHATHS,
TEPMHHBI, 3HAKH (CUMBOJIBI) — OMNOpHBbIE cHUTHANbl. OMOPHBIM KOHCHEKT MOXET ObITh
NpPEJCTaBICH CHUCTEMOM B3aMMOCBS3aHHBIX T'€OMETPHUECKUX (uUryp, coaepKammx OJOKH
KOHIEHTPUPOBAHHON HH(OpMAMK B BUJE CTYNEHEK JIOTUYECKOW JIECTHMIIBI; PUCYHKA C
JIOTIOJTHUTEIbHBIMU JIEMEHTAMH U JIp.

MaxkcumajibHoe
Kpurtepun ouieHKH OIOPHOr0 KOHCIEKTA
KOJIN4eCTBO 0aJJI0B
- IOJrOTOBKAa MaTEPUAIIOB OMIOPHOTO KOHCIIEKTA 10 U3y4aeMbIM TEMaM 5
JTUCITUIUTMHBI TOJIBKO B TEKCTOBOU (hopMe;
- HOATOTOBKA MATEPUAJIOB OMIOPHOTO KOHCIIEKTa IO U3y4aeMbIM TEMam
JTUCIUILIMHBI B TEKCTOBOM (popMe, KOTOpasi COMMPOBOKAACTCS CXEMaMH, 10
TabnuyHoi umHpopManueil, rpadukamu, BbIIEICHHEM OCHOBHBIX
MBICJIEN C IOMOUIBIO IBETOB, OIYEPKUBAHUIA.

5. Tunoevie KoHmponbHble 3A0AHUA U MemMOOUYEeCKUe Mamepuasvl, onpeoe-
AAuwUe npoyedypsvl OUEeHUBAHUA 3HAHUIL, YMEHUI, HABLIKO8 U (U1u) Onvima
O0esimebHOCH U, XaAPAKmMepu3yruwiux mansvt opmuposanus KOMnemeHyuil 6
npoyecce 0Cc60eHUs 00PA306AMEIbLHOU NPOZPAMMDBL

5.1 KoMmnuiekT 3aiaHuii VIl BBINIOJIHEHHA pacuyeTHO-TpaguyecKux pador.

1. W3mepeHue nepeMeHHbIX U MOCTOSHHBIX HANPSKEHUN AIEKTPOHHBIM BOJIbTMETPOM.

2. Pacuer myHTOB U J00aBOYHBIX CONPOTHUBIICHUH.

3. Pacuer momHoCcTH B TpéxdasHbIX Hensax. MeTo Tpex npudopos.

4. Pacuer napaMeTpoB 3JIEKTPUUECKOH LIETIH.

5. HM3yuenue npuHImMna AeiCTBUS KOMOMHUPOBAHHOTO IpUOOpa.

6. M3ydenue mpuHIHNIa IEUCTBUS JIEKTPOHHO-IYUYEBOTO ocuuiorpada.

7. I3mepenue yacToThl IEPEMEHHOT0 TOKa M KO3((UIIMEHTa MOLTHOCTH C OMOIIBIO AJIEKTPOHHO-
ro ocuuiorpada u yacroromepa.

8. H3mepenwue yria casura ¢as.

5.2 Tembl pepepaToB 1O JMCHHUILIMHE.
MeTponornueckue moKkazaTelid CpeICTB U3MEPEHUIA.
PacueT myHTOB 1 100aBOYHBIX CONPOTUBICHUH.
[TprOopbI 1 METO/IBI U3MEPEHNUS MOIIHOCTH U SHEPTHH.
YHuBepcaibHble IPUOOPHI.

Ocuumnnorpad.

arONE

5.3 [IpuMepHBIe BONPOCHI K 3a4eTy

OcHOBHBIE TIOCTYJIATBl METPOJIOTUH.

[TpyHIMIIBI TOCTPOEHUS CUCTEM €AMHMUIL (PU3NUECKUX BEIHYUH.

CucremaTndeckast IOrpeIHOCTb U3MEPEHUH.

CrangaptHas 00paboOTKa pe3ysbTaTOB MPSIMbBIX U3MEPEHUN C MHOTOKPAaTHBIMU HaOIO/ECHUS-
MU.

Kocaennsle n3mepenus. [IorpemHocTs Npu KOCBEHHBIX H3MEPEHUSX.

JlnHaMu4yecKkre U3MEpEHUs U MOTPEIHOCTH. THUIIOBBIE BO3ACHCTBUA.

Pacuer norpemHocTH N3MEPUTENBHON CHCTEMBI.

OyHKIuMs npeodpazoBaHus s HTU(POBBIX cpeacTB u3MepeHus. MurerpanbHas u nuddepen-
[MUaJIbHasI HEJIMHEHHOCTD.

el N s

NGO



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[TpuHIMIBEl MEeTpOIOTHYecKoro obecredyenus. HopMaTHBHO-TIpaBOBBIE OCHOBBI METPOJIOTHH.
['ocynapcTBeHHBIN METPOJIOTUYECKU KOHTPOJIb U HAZI30P.
[ToBepka 1 kamOpOBKa.
3akoH pacnpeneneaus CtprogenTa. Tabmuna korhdunreaToB CThIOICHTA.
DyHIaMEHTAIIBHBIN 3aKOH TEOPUU IOTPEILIHOCTH.
CrpykrypHas cxema ocuuiuiorpada. @opma ummnyssca.
AHanu3aTopsl criekTpa. YacTOTHBIN aHaIU3 CUTHAJIOB.
N3mepennie HanpsKeHUs..
W3mepenne MOIHOCTH.
Metos! udpoBoro npeodpazoBaHusl.
[TorpemHocTy pu U3MEPEHNUN BPEMEHHBIX HHTEPBAJIOB.
CnocoObl yMEHbIIIEHUSI TOTPEITHOCTH MTPU U3MEPEHUU YaCTOThI



