NPUNOXKEHUE A
®OH/, OLLEHOYHbIX MATEPUANOB ANA NPOMEXYTOYHOM ATTECTALUU
Nno ANCUUNTUHE «OcHOBbI Hay4HbIX UccAef0BaHUIN»

1. Ilepeuensv oyenounvix cpeocme 0a KOMnemeHyuil, hopmupyemoix 6 pe3yiomame 0C60€HUS
OUCUUNTIUHDL

Kon koHTpo1HpYyeMOii KoMIIeTeH N Cnocod OueHO4YHOE CPEICTBO
p py OLICHUBAHUA P
KomnnekT
MK-1: CnocobeH yuyacTBOBaTb B pacueTte
- KOHTpOnupywmx
nokasartenen @yHKLMOHUPOBAHUSA 3auer
MaTepuanos Ans
TexHonornyeckoro anektTpoobopysoBaHus 334eTa

2. Onucanue nokazamenei u Kpumepuee OUeHUueaHun Komnemenuuﬁ, onucanue uilKaui
OoUueHueanHun

OueHuBaeMble KOMNeTeHUMM npeacTaBneHsl B pasgene «llepeueHb  MAaHMPyeEMbIX
pe3ynbTatoB o06yuyeHMs MO AMCUMMNMHE, COOTHECEHHbX C WHAMKATOpaMu AOCTUKEHUA
KomMneTeHuuin» pabouein nporpammbl AMCUMNAUHb «OCHOBbI HAyUHbIX UCCNEAOBAHMWIA» .

Mp oueHUBaHWM CHOPMMPOBAHHOCTU KOMNETEHUUA NO AUcCuUNIMHe «OCHOBbI HayuHbIX
uccnegoBanunii» ucnonb3lyetcs 100-6annbHas wkana.

Kpurepuii Ounenka no 100- Ounenka no
0aJJIbHOI 1IKAJle | TPAAUIMOHHOM IIKaJIe
CTyAeHT oCBOMN M3y4vaeMblii MaTepuan, 25-100 3aumeno

BbiMONHAEGT 3aAaHUA B COOTBETCTBUU C
WHAUKATOPaMU AOCTUXEHUA
KOMMNeTeHuun, MoxeT AonycKaTb
OTAeNnbHble OWUOKHU.

CTyAeHT He 0OCBOMIT OCHOBHOE 0-24 He 3aumeno
cojepxaHue U3y4yeHHOro MaTepuana,
33/laHNsl B COOTBETCTBUU C
WHAMKATOpPaMU AOCTUXKEHMSI KOMMeTeHUui
He BbIMOMHEHbl UMW BbINOSIHEHb HEBEPHO.

3. Tunogvie KOHMPOAbHBIE 3A0AHUA UTU UHbIE MAMEPUATbl, HE00X00UMble 011 OUEHKU YPOGHA
00CMUMCEHUA KOMNEMeHYUIl 8 COOMEENCMEUU ¢ UHOUKAMOPAMU

1.Bonpoc 1 - ocHo8bI Hay4YHbIX UcCnedo8aHull

KomneteHuua UHAMKaTOp AOCTUNKEHNA KOMNETEHL NN

MK-1 CnocobeH yyacTBoBaTb B pacuete | NK-1.1 PewaeT 3ajauu no pacyéTy nokasaTenein
nokasaTtenei (yHKLUMOHMPOBAHUS TEXHONOrMYECKOro | PyHKUMOHMPOBAHUA 06bEKTOB npoheccmoHanbHoi
anekTpoobopyAoBaHus AeATEeNnbHOCTU,  OMNpejeneHun  napameTpoB U
BbI6OPY TEXHONMOrMyeckoro 3nekTpoobopyAoBaHUA




TK — 1 (TIK-1.1)

[Ipy NOArOTOBKE M MNPOBEACHUU HCCICAOBAHUSA BBIICIAIOT HECKOIBKO
9TAaroB, KOTOPbIE OTJIMYAKTCA JPYr OT Jpyra XapakTepoM H COJIepPiKaHHEM,
dopMaMH W TNpolEAYpPaMH HCCICIOBATEIBCKONW AesaTesibHOCTH. Heobxoaumo
NPEACTaBUTh CIEAYIOLINE dTAlbl MPOBEACHHS HAy4YHO-HCCIEAOBATEIBCKUX paboT
JUTS pacuera nokasareJiei (OYHKIMOHUPOBAHUS TEXHOJIOI'MYECKOTO
ANEKTPOOOOPYAOBAHHUS:

1) nns npemsnoXKeHHOW TEeMbl HCCIEeIOBaHUS C(HOPMUPOBATH PabOYYIO

THHOTG3Y,06%€KTPIHDQHMGTPKMHCHOBaHHH.

2.Bonpoc 2 - ocHoB8bI HAYy4YHbIX UccaedosaHuli

KomneTteHuua MHAUKaTOP AOCTUIKEHUA KOMNETeHLUU

MK-1 CnocobeH y4yacTBoBaTb B pacuete | NK-1.1 PewaeT 3ajgauu no pacuyéty nokasartenein
nokasatenen (YHKUMOHUPOBAHMA TEXHONOTrUUYECKOro | GYHKLUMOHUPOBAHMA 06bEKTOB NpofleCCMOHANbHOM
anekTpoobopyAoBaHus AeATeNnbHOCTU,  OMNpejeneHu napameTpoB WU
BbIGOPY TexXHONoruvyeckoro anekTpoobopynoBaHus

MK — 1 (TTK-1.1)

HeoOxoaMMo mpoaHaau3upoBaTh cTaThio B cOopHukax PHUHI], Tema
KOTOPOM  HampapJieHa  Ha  pacyeT  Tokasarened  (QyHKIHOHHPOBAHHUSA
TEXHOJIOTHYECKOTr0 3J1eKTpoodbopynoBanus. Heodxoaumo:

1) mpousBecTH aHanM3 BEIOPAHHOW CTaThbU U BBIJICTUTE OCHOBHBIE TE3UCHI B

CTAThE.

3.Bonpoc 3 - 0CHO8bI Hay4YHbIX UccnedosaHull

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMETEeHUUU

NK-1 CnocobeH yvyacTBoBaTb B pacuete | NK-1.1 PewaeT 3ajauu no pacuyéty nokasarenein
nokasaTtenei (yHKLUMOHMPOBAHUA TEXHONOrMYeCcKoro | PyHKUMOHMPOBAHUA 06BLEKTOB npodeccuoHanbHo
anekTpoobopyAoBaHUs AeATenbHOCTU,  OMNpejenieHUio  napameTpoB U
BbIGOPY TexHonoruvyeckoro snekTpoobopynoBaHus




TK — 1 (TTK-1.1)

JIns mpoBefeHUs HKCIEPUMEHTa HEOOXOAMMO MPEACTaBUTH CIEAyIOIINe
STanbl MPOBEJACHUS HAYYHO-UCCIIEN0BATEIbCKUX padoT JuIsl pacueTa noka3artenei
(YHKIIMOHUPOBAHUSI TEXHOJIOTUYECKOT0 3IEKTPOOOOPYI0BAHMS:

1) nnmaH HKCNEpUMEHTAa, IUIAH MAaTPHUIly HKCIIEPUMEHTA, OMHMCaTh IUIaH

IMMOTCHLHAJIBHOT'O SKCIICPHUMCHTA.

4.Bonpoc 4 - 0cHO8bI Hay4YHbIX UccnedosaHull

KomneTteHuusa NHAMKaTOP AOCTUXKEHUA KOMMETEeHLUU

NK-1 CnocobeH y4yacTBoBaTb B pacuete | NK-1.1 PewaeT 3ajauu no pacuyéty nokasarenein
nokasaTtenei (yHKLUMOHMPOBAHUA TEXHONOrMYeCcKoro | PyHKUMOHMPOBAHUA 06BLEKTOB npoheccuoHanbHo
anekTpoobopyAoBaHus AeATenbHOCTU,  OMNpejenieHUn  napameTpoB U
BbIGOpY TexHonmoruvyeckoro snekTpoobopynoBaHus

IIK — 1 (IIK-1.1)

[Ipy MOATOTOBKE W TPOBEACHUM WCCIIECJOBAHUS BBIICISIIOT HECKOJIBKO
9TAIOB, KOTOpbIE OTIMYAKTCA JAPYTr OT Jpyra XapakTepoM H COJepKaHUEM,
dopMamMu M TpoUEaypaMHM MCCIIENOBATEIbCKON AesTesnibHOCTH. Heobxomumo
NPEJCTaBUTh CIEAYIOIIME JTallbl MPOBEAEHUSI HAYUHO-UCCIIEN0BATEIbLCKUX paboT
JUIs pacuera rokasareJien (D yHKIIMOHUPOBAHUS TEXHOJIOT'MYECKOT0
3JIEKTPOOOOPYA0BAHUS

1) npennoxkuTe Hay4HbIE METOAbI SMIUPUUECKOTO UCCIEN0BAHUS.

5.Bonpoc 5 - ocHosbl Hay4HbIX uccnedosaHuli

KomneteHuua UHpMKaTOp AOCTUNKEHUA KOMNETEHLUHN

MK-1 CnocobeH yyacTBoBaTb B pacuete | NK-1.1 PewaeT 3ajauu no pacyéTy nokasaTenen
nokasaTtenei (yHKLUMOHMPOBAHUS TEXHONOTMYECKOro | PyHKUMOHMPOBAHUA 06bHEKTOB npodecCcMoHanbHoi
anekTpoobopyAoBaHus AeATEeNbHOCTU,  ONpejeNieHU  napameTpoB U
BbI6OPY TEXHONMOrM4yeckoro 3neKTpoobopyAoBaHUA




MK - 1 (TTK-1.1)

Heobxoqumo npoaHanu3upoBaTh NPEICTABICHHBIM TEKCT, TEMA, KOTOPOH
HamnpaBJieHa Ha pacyeT Ioka3aTesield (QYHKIMOHUPOBAHHSA TEXHOJOTHYECKOTO
31eKTpoobopynoBanus. HeoOxoaumo:

1) onpeenuTh rUNOTE3Y, IPEAMET H 0OBEKT UCCIIEI0BAHUS.

«OnHOM M3 NpUYMH HU3KOW 3(PGEKTUBHOCTH 3alUTBl OT KOPOTKHX
3ambikanuil B ceTax 0,38 kB AIIK sBrnsgercs HU3KHA YypOBE€Hb TOKOB KOPOTKOI'O
3ambikanus (K3).

AHanu3  BO3MOXKHOIO  BpEeMEHM  cpabaTbiBaHHs  aBTOMATHYECKHX
BBIKJIIOYATENICH  Pa3jIM4YHbIX THUIIOB, YCTAHOBJICHHBIX HA MOTPEOUTEIBCKUX
MOJICTAHIUAX, MOKA3all, YTO JJI BEPXHUX 3HAYCHHUM 3alIUTHBIX XaPAKTEPHUCTHK
pernaMeHTHpyeMoe BpeMs NpH yaalneHHbIX ofHo(asHeix K3 B OosblinHCTBE
Clly4aeB He 00eCreynBaeTCs 1aXe Il BHEINIHUX 3JIEKTPUYECKUX CETEH.

[Ipu 3amuTe BHYTPEHHUX CETEH BO3HHKAIOT JOMOJHUTEIBHBIE MPOOIIEMBI,
0OyCIIOBJICHHBIE, TPEXKJEC BCEro, 3HAYUTEIBHO MCEHBIINM YypoBHeM TokoB K3.
Kpome Toro, curyanus ycyryOmsercss W3-3a BO3MOXKHOCTU BO3JCHCTBHS Ha
NEKTPONPOBOAKY  JJEKTPHYECKOW AYrd, YacTo Bo3HHKawomed npu K3.
DneKTpudecKas Iyra MOKET Iepekedb IEKTPONPOBOAKY ObICTpee, yeM cpaboTaeTt
3alUTa, YTO YKBHUBAJICHTHO €€ OTCYTCTBHIO M HEKOHTPOJUPYEMOMY MPOTEKAHHIO
[10KapoonacHbIX IpoueccoB. COBpEeMEHHBIE METOAUKH BbIOOpA AJIECKTPUUYCCKOU
3alUTBl  HE  YYMUTHIBAIOT  BO3JAeHCTBUHE  dnekTpuueckoi ayrm K3 Ha
JIEKTPONPOBOJKY. TeM cambIM J0IyCKaeTCsl BOSMOKHOCTB I0Kapa CIle Ha 3Tane

IMPOCKTHPOBAHHA 3alllUThI».

6.Bonpoc 6 - 0CHOBbI HaY4YHbIX UCCAEA08AHUL

KomneteHuusa UHaMKaTop AOCTUKEHNA KOMNETEeHLUH

MK-1 CnocobeH y4yacTBoBaTb B pacuete | NK-1.1 PewaeT 3ajgauu no pacuyéty nokasartenein
nokasaTtenei (yHKUMOHMPOBAHUA TEXHONOrMYeCKOro | PyHKUMOHMPOBAHUA 06BLEKTOB npoheccmoHanbHo
anekTpoobopyAoBaHus AeATeNnbHOCTU,  OMNpejeneHuin  napameTpoB U
BbIGOPY TexHonoruvyeckoro snekTpoobopynoBaHus




MK - 1 (TTK-1.1)

HeoOxoanmMo npoaHanu3upoBaTh TNPEACTABICHHBIH TEKCT, TeMa, KOTOPOH
HANpaBlieHA Ha pacyeT MokazaTtened (YHKIMOHUPOBAHUS TEXHOJIOTHYECKOTO
aekTpoobopyroBanus. Heodoxoamumo:

1) ompeneauTs runoTesy, NpeaMeT H 00bEKT UCCIIeIOBaHUS.

«IIIupokoe UCMOJIb30BAHUE UCTOYHUKOB HJIEKTPUUYECKON U AJIEKTPOMArHUTHOM
DHEPTUM B  JKU3HEACATENBHOCTH 4YENOBEKa MPHBOJUT K  HEMPEPHIBHOMY
BO3JCHCTBHIO DJEKTPOMarHUTHBIX ~ W3nydenud (OMHM) ma Ouosoruveckue
o0bekThl. Obecrieyenne daeKTpoMarHuTHOH OesomnacHoct (OMDB) B ycrnoBusax
HEOTpeIeIEHHOCTH Xapakrepa pacnpeneneHus B IIPOCTPAHCTBE
IeKTpOoMarHuTHEIX Tosied (OMII) W uX YacTOTHBIX [AMANa30HOB, a TaKKe
OHOBPEMEHHOI'0 BO3JeMcTBUA cocTaBistomux OMII npeacrasiser coOoi oaHy
13 IVIABHBIX 3a/1a4 MOHUTOPUHTA JIEKTPOMarHuTHOW ooctanoBku (OMO).

KoHTponb S7I€KTpOMarHMUTHOTO TOJAsA Ha paboyux Mectax H B 30HAX
JUIMTEJIBHOTO  TNpeObIBaHUs  Jtojiel  yjo0Hee TPOBOJUTH C NPUMEHEHHEM
WHCTPYMEHTOB BH3YaJIbHOI'O MOJIEIIMPOBAHHS IJICKTPOMArHUTHOW OOCTAHOBKH B
KaKI0M Touke mpocrpaHcTBa. [Ipu 3TOM BH3yanu3amus I03BOJIAET TaKXKe
IIPOrHO3HPOBATh XapaKTep H3MEHEHHs COCTABIIIOMIMX royst. Hanpumep, n3MeHss
MECTOPACIOJIOKECHUE H3Ty4aloulero MCTOYHUKA B TPAaHULAX HCCIEAYEMOTro
00BCKTa, C TOMOULIBIO IPOrpPaMMbl MOYKHO BBUIBUTH 30HBI IPOCTPAHCTBA C
HAaUMCHBIIICH HHTCHCUBHOCTBIO BO3/ICHCTBYIOIIETO MOJIA.

N3BecTHBIC NPUHLMIB BU3yaJIH3alUU DJICKTPOMATHUTHOM OOCTAHOBKH HE
YUYUTBIBAIOT  IPOCTPAHCTBEHHYI0  KOH(PUIypalHuiO  30H C  pasInyHOU
MHTECHCUBHOCTBIO COCTaBISAIOMKX 3iekTpoMardiuTHoro nois (OMII). [Ipu srom
paHee paspaboranHas QopMa NpPeACTaBICHUA MUIMHAPUYECKOW KapPTHUHBI
OMACHOCTH B BHAE NPOCKIUH HA TOPU3OHTAIBHYIO IUIOCKOCTH HE IO3BOJSAET
OOBEKTHBHO  OLIGHMBAaTh  OINACHOCTh  JJIEKTPOMAarHUTHOM  OOCTaHOBKM B
MHOTOITXKHBIX  3[AHUSX U  BBICOKUX COOPYKEHHSAX C  HEPAaBHOMEPHO

PasMCIICHHBIMHA 110 BBICOTC HMCTOYHHKAMH DJJICKTPOMAIHUTHBIX H3queHHﬁ C



Y4€TOM NPOCTPAHCTBEHHOM KOH(HUIypald 30H C ONacHbIMH ypoBHsAMH OMIL
Hcnonb3oBanne 0OBEMHBIX KapTUH pacnpeacsieHus coctapusgommux OMIT wu
MHOTOCJIOMHBIX KapTHH ormacHocTH DMMU sBnsietcs Hanbosiee nienecooOpa3HbIM.
ITpu 3TOM J1€HCTBYIOIIME IOCY/IapPCTBEHHBIE CTAaHAAPTHI U CAHUTApHBIE MpaBHIIa
periaMeHTHPYIOT —mpeaesibHO — gonyctumble  ypoBHu (IIAY) nna  kaxmoit
coctaBmsiforici DMII B oTnenpHOCTH, B TO BpeMsa Kak B JCHCTBHTCIBHOCTH
HCOOXO0MMO YYHTHIBATh BJIMSHUE COBOKYITHOCTH 3JICKTPOMAarHMTHBIX IOJICH.
H3BecTHbIE cIOCOOBI KOHTPOJIS 3IEKTPOMArHUTHONW OOCTAHOBKH, OCHOBAaHHbIE Ha
pa3sIMYHBIX METOAAX HW3MEPEHUH MapaMeTpOB HJIEKTPOMArHUTHOTO TMOJsA, HE
OMMCBIBAIOT B MOJHOW MEpe paclpeiciiCHHE €ro COCTaBIAIOIIMX. ITO CBA3AHO C
TeM, YTO W3MEpPEHHS MPOU3BOMAATCS TOJIBKO B  ONPEICICHHBIX TOYKax
IPOCTPAHCTBA, JAJIsl  ONPEACICHHBIX  4aCcTOT M COCTaB/AIOLIUX  IOJIS.
MonennpoBanue KapTUH pacnpeneneHus coctasisironmx OMII B mpocTpaHCcTBe
IIO3BOJISIET OINUCHIBATH OMACHBIE OOJACTU BCErO0 HMCCIEAYEMOIO IMPOCTPAaHCTBA B
TPEXMEPHOM BHJE Ha OCHOBE PE3YyJIbTAaTOB W3MEPEHUM B KOHKPETHBIX
paccMaTpuBaeMBbIX TOYKax, C YUETOM TpeGoBaHM CaHUTapHO-

SMUACMHOJIOTHYCCKHX IIpaBHJI © HOPMAaTHBOB»

7.Bonpoc 7 - ocHoBbI Hay4YHbIx ucciedosaHuli

KomneTteHuua MHANKaTOpP AOCTUIKEHMA KOMNETeHLUU

MK-1 CnocobeH y4yacTBoBaTb B pacuete | NK-1.1 PewaeT 3ajauu no pacuyéty nokasartenein
nokasaTtenei (yHKUMOHMPOBAHUA TEXHONOrMYECKOro | PyHKUMOHMPOBAHUA 06BLEKTOB npoheccuoHanbHo
anekTpoobopyAoBaHus JAeATenbHOCTU,  OMNpejeneHU  napameTpoB WU
BbIGOPY TexHonoruvyeckoro snekTpoobopynoBaHus




MK - 1 (TTK-1.1)

Heobxogumo mnpoaHanu3upoBaTh MPEACTaBICHHBIH TEKCT, TeMa, KOTOPOM
HamnpaBJieHa Ha pacyeT TIoka3aTesied (YHKIMOHUPOBAHHA TEXHOJIOTHYECKOTO
3IeKTpoobopynoBanus. HeoOxomaumo:

1) ompeneauTs rUNOTE3Y, MPEAMET U OOBEKT UCCIIEIOBAHUS.

«B ycioBusx chopMHUpPOBaHHON CHCTEMbI 3JICKTPOCHA0KECHHUS OOBEKTOB
arponpoMBIIIIEHHOr0 KoMmIuiekca Poccuu, pa3paOoTaHHOM ACCATUIICTHS Ha3af,
BBISIBIICHA TPOOIEMAaTHYHOCTh KAUYCCTBCHHOTO (DYHKIHOHUPOBAHUS 3alIUTHI OT
KOPOTKMX 3aMbIKAaHHW BO BHYTPCHHHX DJJICKTPHYCCKHUX CETAX H3-3a HH3KOIO
ypoBHs TokoB K3. B wacTHOCTH, BpeMsi cpadaTbiBaHUsl TaKOW 3alIMThl BO MHOTHX
Cydasix HE COOTBETCTBYET COBPEMEHHOMY TpeOOBAHUIO [1yD,
pETIaMEHTUPYIOILEMY €ro 3HaueHue B npenenax 0,4 c.

B HekoTOpbIX ciy4asx, BO3HHUKAIOLlas B IIPOBOJIKE JIEKTpHYECKas Jyra
BBICOKOIl ~ TeMIepaTypol B  HECKOJIBKO  ThICAY TPagyCcoB  MEPEKUTacT
TOKONPOBOMAAIIME KHJIBI €mle [0 cpadaTelBaHMs  anmapaToB  3alllUTBHIL.
HecpabatbiBanve  3alMTBl  MOYKET  NPHUBECTH K  BO3HHKHOBEHUIO U
pacnpoCTPaHEHHUIO MOKAPOOIACHBIX MTPOIIECCOB.

be3onacHOCTh OKCIUTyaTalMM W TPEJOTBPALLICHUE Pa3BUTHSA aBapUHHBIX
PEIKUMOB pabOThl 3EKTPOYCTAHOBOK SIBISICTCS MCKIIOYMTEIBHO BaKHBIM IS
arpoINpOMBIIUICHHOIO0 KOMIUIEKCA CTpaHbl. B CBSA3U ¢ 2TUM CHUKEHHE MOKAPHOM
OIMACHOCTH KOPOTKHMX 3aMBIKAHWM SIBJIISICTCS 3HAYUMOW 3aJla4ucH, peanmnu3yeMou Ha
OCHOBE pa3paboTaHHOH HaAYYHOM 0a3bl.

s obecrieueHusi HEOOXONMMBIX 3HAYCHUM TOKOB KOPOTKOIO 3aMbIKaHMS,
MIpPEAJIaraeMble MEpPOMPHUATHS MPEAYCMAaTPUBAIOT IOMOJHEHHE CYIIECTBYIOIIEH
IPakTHKK  BbIOOpa  3alMTHBIX  amllapaTOB MM  H3MCHEHHE  CHCTEMBI

IMEKTPOCHA0KEHUST 00BEKTa arpoOIPOMBIIIUICHHOTO KOMIUIEKCa».

4. ®aiin u/unu bT3 c NOAHLIM KOMMNAEKMOM OUEHOYHbIX MAMepuanoe npusaazaemcs.



