NPUNOXKEHUE A
®OH/, OLLEHOYHbIX MATEPUANOB ANA NPOMEXYTOYHOM ATTECTALUU
NOo ANCUUNJTMHE «OcHOBbI Hay4YHbIX UCCNef0BaHUN»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

" Cnocod
Kon xoHTpOTHpYEMOI KOMIIETEHIMHT OuneHo4HoOe cpeacTBo
OLICHUBAHMSA
Kommiekr
[IK-1: CriocobeH yyacTBOBaTh B pacyere
9 KOHTPOJIMPYIOIINX
nokasaresnel GyHKIMOHUPOBAHUS 3auer
MaTepUajIoB JUIs

TEXHOJIOTUYECKOTO JIEKTPOOOOPYT0BaHUS saueTa

2. OnucaHue nokazamesneili U Kpumepuee OUEHUBAHUA KomnemeHyuli, onucadue wkKan
oyeHusaHus

OueHMBaemble KOMMETEHUMW nNpeacTaBneHbl B pasgene «llepedyeHb NAaHUPYEMbIX
pe3ynbTaToB 06yYeHUs MO ANCUUMNINHE, COOTHECEHHbBIX C MHAMKATOPAMM AOCTUNKEHMUA KOMMNETEHLUIA
» paboyelt nporpaMmbl ANCUUNANHBI « OCHOBbI HayYHbIX UCCAEA0BaAHNNY.

Mpn oueHMBaHUM CHOPMMPOBAHHOCTM KOMMNETEHUMI MO AucuunanHe «OCHOBbI HayYHbIX
nccnepoBaHuii» ncnonblyerca 100-6annbHan wkana.

Kpurepmnii Ouenka mo 100- Ouenka nmo
0aJUIBHOM IIKAaJIe | TPAAUIMOHHOM IIKaJje
CryneHT ocBOMI M3y4YaeMblii MaTepUal, 25-100 3aumeno

BBITIOJIHACT 3aJaHHUA B COOTBETCTBHUU C
HHAWKATOpaMU JOCTUKCHUA KOMHeTeHHHﬁ,
MOXKCT OOIYCKATh OTACIbHBIC OIIINOKH.

CTyaeHT He OCBOUII OCHOBHOE COZICpKaHUE 0-24 He 3aumeno
M3YYEHHOTO MaTepHalia, 3a/IaHusl B
COOTBETCTBUU C MHANKATOPAMHU
JOCTUKCHUS KOMHCTCHHI/Iﬁ HC BBIITIOJIHCHBI
WJIM BBINIOJHEHBI HEBEPHO.

3. Tunoeblie KOHMPObHbLIE 3a0aHUA UAU UHble mamepuasnsl, Heobxodumole 014 OYyeHKU YPOBHSA
docmuxceHua KomnemeHyuli 8 coomeemcmaeuu ¢ UHOUKamopamu

1.3a0a4u Ha pewieHue 80rnpPocos Mo 0OCHOBAM HAy4YHbiIx uccaedosaHuli - MK-1.1

KomneTteHumna UHAMKaTOp AOCTUKEHUA KOMNETEHLUN
MK-1 CnocobeH ydyacTBOBaTb B pacueTe nokasatenei | MK-1.1 PewaeT 3agayM No pacyéty nokasaTtenen
dYHKUMOHMpPOBaHMA TEXHOJIOTMYECKOro | GpYHKUMOHUPOBAHNA O6BEKTOB MNpPodeccMoHaNbHOM
anekTpoobopynosaHua OeATeNbHOCTM,  OMpeAesneHunto  NapameTpoB U

BbIOOPY TEXHO/IOrMYECKOro 3/1eKTPo0bopya0BaHUA




®oHJ OLIEHOYHBIX MaTEpHaJIOB
no yueOHoOH aucuuninHe « OCHOBBI HAyYHBIX HCCIISI0BAHUI

3ananus no nposepke MK (ITK-1.1)
3ananue Nel

[1K-1.1:

IIpp DOArOTOBKE M MPOBENCHHUH HCCIECIOBAHUA BBIACIAIOT HECKOIbKO
3TANoB, KOTOPHIC OTIMYAOTCA APYr OT Jpyra XapakTepoM H COIECpKaHHEM,
dopmMamMu M TpoLEoypaMHM HCCIEA0BaTENbCKON aesaTenpHocTH. Heobxoaumo
NPEICTaBUTh CJIEAYIOIINE 3Talbl NMPOBEACHH HAay4YHO-HCCIEN0BATEIbCKHX PadboT
JUIS pacuera noKa3aTencu (YHKLIMOHUPOBAHUSA TECXHOJIOTHYECKOT O
ICKTPOOOOPYAOBaAHUS:

1) 1 npeiIokKeHHOHM TeMbl HccieaoBaHuA chopMupoBaTh paboUyrO
TUIIOTE3Y, OOBEKT U MPEIAMET UCCIICI0BAHMA.

3ananue No2

IK-1.1:

HeobOxonuMo mpoaHaim3upoBath crateto B cOoprukax PHUHIL, Tema
KOTOpOW  HampaBlieHa HA  pacdeT  mnokasareined  (QyHKIHOHHUpPOBAHUS
TEXHOJIOTMYECKOr0 3eKTpoodopynosanus. Heobxonumo:

1) mpou3BecTH aHaIn3 BHIOPAHHOW CTAaThbU M BBIJCIIUTH OCHOBHBIEC TE3UCHI B
CTaThC.

3ananue No3

IK-1.1:

[Ipy MOATOTOBKE W TPOBCACHHH MCCICAOBAHUS BBIACIAIOT HECKOJIBKO
3TAINOB, KOTOPBIC OTJIMYAIOTCA APYr OT JApYyra XapakTepoM H COACPIKaHHEM,
dbopMamMH W TIpOLICAYpaMH HCCICAOBATEIbCKON aesaTenbHOCcTH. Heobxommmo
NPEACTABUTh CJICIYIONIME JTAIMbl MPOBEICHUS HAYYHO-HCCICIOBATEIBCKHX PaboT
UL pacyera MOKa3aTelei (YHKIMOHUPOBAHUS  TEXHOJOIHYCCKOI'O
3IIEKTPOOOOPY/1I0BAHHUS:

1) npeIoKUTH HAYYIHBIE METOIBI IMITUPUUECKOTO UCCIICJOBAHMS.

3ananue Ned

T1IK-1.1:

Jlns mpoBeneHHs IKCHEPUMEHTa HEOOXOAWMO MPEJCTaBUTH CICAYIOIIHE
3Tarbl TIPOBEICHUA HAayYHO-MCCIEA0BATELCKUX padoT Ui pacdeTa MoKas3aTeleh
(hYHKIIMOHUPOBAHUS TEXHOJIOTHYECKOTO JIEKTPOOOOPYI0BAHUS:



1) IUIaH DKCIICpHMCHTA, IIJIaH MAaTpHIy DJSKCIICPHMCHTA, OIIMCAaThb IIJIaH
MOTCHOHAJIBHOT'O JKCIICPUMCHTA.

3ananue No5

[1K-1.1:

Heobxonumo npoaHanu3supoBaTh NPEICTABICHHBIA TEKCT, TEMa, KOTOPOU
HalpaBJicHa Ha pacyeT ToKa3aTeicd (QYHKIIMOHUPOBAHUS TEXHOJIOIHMYECKOTO
anexkTpoodopynoBanus. Heodxomaumo:

1) onipeieIuTh rUNoTE3y, MPEAMET H 00BEKT UCCIIC0BAHNUS.

«OmpHOM M3 mnpHYMH HU3KOH 3(P(EKTUBHOCTH 3alIUTBI OT KOPOTKHX
3ambpikaHui B ceTax 0,38 kB AIIK sBisieTcss HU3KHI YPOBCHBb TOKOB KOPOTKOI'O
3ambikanus (K3).

AHanu3  BO3MOXHOIO  BpeMEHM  cpalaThlBaHHMs  aBTOMATHYECKHX
BBIKJTIOYATENEH pa3dMYHbIX THUMOB, YCTAHOBIECHHBIX Ha HOTPEOUTEIBCKUX
MOJICTAHLIMAX, MOKa3al, YTO ISl BEPXHUX 3HAUYCHUM 3alLUTHBIX XapPaKTCPUCTUK
pernaMeHTHpyeMoe BpeMs NpH yaaldeHHBIX ofHo(asHeix K3 B OosblinHCTBE
Clly4aeB HE 00eCleunBacTCs AaKe JUIsl BHCLIHUX JICKTPUYECKUX CETEH.

[Ipu 3ammTe BHYTPEHHHX CETEH BO3HHMKAIOT JOMOJHUTENbHBIE MPOOJIEMBI,
00yCIIOBIICHHbBIE, MPEKAEC BCEro, 3HAYUTEIbHO MEHbIIUM YpoBHeM TokoB K3.
Kpome Toro, curyauuss ycyryOusiercss H3-3a BO3MOXKHOCTU BO3JCHCTBHS Ha
IMEKTPONPOBOAKY OJJECKTPHUYECKOW JOYyrd, dYacTto Bo3HuKawomed npu K3.
DJNEeKTpUYeCcKas yra MOKET IEPEKEUb JICKTPONPOBOAKY ObICTpee, yem cpaboTaet
3aIMdTa, YTO YKBUBAJICHTHO €€ OTCYTCTBHIO M HEKOHTPOJHUPYEMOMY MPOTEKAHUIO
[10’KapoonacHbIX MpoueccoB. COBpEeMEHHbIE METOAMKU BBIOOpA 3JIEKTPUUYECKOU
3alIATBl  HE  YYUTHIBAIOT BO3JelcTBHE  dnekTpuuecko ayru K3 Ha
EKTPOIPOBOJIKY. TeM caMbIM JTOMyCKaeTcss BOZMOKHOCTh IOkKapa ele Ha JTare
IIPOCKTUPOBAHMS 3aLLUTHI.

3aanue Neb

[MK-1.1:

HeoOxoauMo mpoaHanu3upoBaTh MPEACTABICHHBIA TEKCT, TeMa, KOTOpOU
HamlpaBJieHa Ha pacyeT ToKa3aTeied (QYHKIIMOHUPOBAHUS TEXHOJIOTMYECKOTO
anekTpoobopynoBanus. Heobxoaumo:

1) onpeienuTh runoTe3y, NPEeaAMET U 00BEKT UCCIICI0BAHMU.

«Iupoxoe MCIIOJIb30BaHUE NCTOYHUKOB IEKTPUUECKON H
ICKTPOMArHUTHON SHEPrUM B JKU3HCACSATCIBHOCTH YEJIOBEKa IPUBOJUT K
HETMIPEPBIBHOMY  BO3JICHCTBHIO JJIEKTPOMArHMUTHBIX w3nydeHud (OMU) Ha
Ouonorudyeckue o0beKkThl. OOecreueHne eKTpoMarHuTHon 0e3omnacHoctu (OMDb)
B YCJIOBUAX HEOMPEIACICHHOCTH XapaKTepa paclpeleieHus B IPOCTPAHCTBE
JEKTpOMarHuTHLIX 1ojied (DOMII) M uMX YacTOTHBIX [Malla30HOB, a TaKXKe
OTHOBPEMEHHOTO BO3JCeHCTBUs cocTaBisronmx OMII npencrasnser coboi oaHy
Y3 TJIABHBIX 3a7a4 MOHUTOPHHTIA JICKTpOMariuTHOM ooctanoBku (OMO).



KOHTpOIb 31€KTPOMarHUTHOTO TMOJIS Ha pabodyux MecTax M B 30HaX JUTHUTEBHOTO
npeObpIBaHKus  JTIOACH yaoOHEEe TMPOBOAUTH C MPUMEHEHHEM HMHCTPYMEHTOB
BHU3YaJIbHOTO MOJCIUPOBAHUA AJICKTPOMAarHUTHOM OOCTAHOBKM B Ka)KJI0M TOYKE
npoctpaHcTBa. [Ipm 5TOM BH3yanus3anus IO3BOJSET TakKEe MPOTHO3HPOBATH
XapakTep  W3MCHEHUs  coCTaBisirouMx — nosis.  Hampumep, — u3menss
MECTOPACIOJOKECHNE H3IyJaloOUIero HWCTOYHMKAa B TPAHULIAX HCCIEIYEMOro
00BbEKTa, C IMOMOIIBK IMPOrpaMMbl  MOKHO BBISIBUTH 30HBI IPOCTPAHCTBA C
HAaUMEHBIICH HHTCHCUBHOCTBIO BO3/ICHCTBYOIICTO OIS,

W3BecTHBIC NMPUHLMINBI BU3yATH3aMH JICKTPOMArHUTHOH OOCTaHOBKH HE
YYUTBIBAIOT  NPOCTPAHCTBEHHYIO  KOH(QUIYpallMi0  30H C  pa3JIndHOU
WHTCHCUBHOCTBIO COCTAaBIAIONIMX dIcKTpoMarHUTHOrO nois (OMII). Ilpu stom
paHee paspaboranHas Qopma TIpeACTaBACHHUS UMIMHAPUYCCKOW KapTHHBI
OMAcHOCTA B BHJE MPOCKIUH HA TOPU3OHTAIBHYIO IUIOCKOCTH HE I03BOJIAET
OOBEKTUBHO  OLICHMBaThb  OMACHOCTb  DJEKTPOMAarHUTHOW  OOCTAHOBKHU B
MHOTO3T@KHBIX  3[JaHUSAX W  BBICOKHX COOPYKEHHAX C  HEPAaBHOMEPHO
pa3sMEIICHHBIMA [0 BBICOTE MCTOYHHUKAMM JJIEKTPOMArHUTHBIX M3IyYEeHUH C
Y4ETOM IPOCTPAHCTBEHHOM KOH(UIypalMu 30H C OnacHsIMU ypoBHsAMH OMIIL.
Hcnonb3oBanue 0O0OBEMHBIX KapTUH pacnpeaeseHus coctapaaomux IOMID u
MHOTOCJIOMHBIX KapTuH ornmacHOCTH DMMU sBnsieTcst Hanbomnee 1enecooopasHbIM.

IIpu »TOM geicTByIOImME TOCYJapCTBEHHbIC CTaHAAPTBHI M CAHUTAPHBIC
[IpaBHJIa PErVIAMEHTUPYIOT NpeAeiabHo Aonyctumble ypoBHU (ITAY) mis kaxmoi
coctaBisromen OMII B oTaenbHOCTH, B TO BpeMs KaK B JIEUCTBUTEILHOCTH
HEOOXO/IMMO YYUTBHIBATh BIHSHHE COBOKYIHOCTH 3JICKTPOMAarHUTHBIX IOJICH.
N3BecTHBIE CTOCOOBI KOHTPOJIA JIEKTPOMAarHUTHOM OOCTAHOBKH, OCHOBAaHHBIE Ha
pa3IMUHBIX METOJaX HM3MEPEHUH IMapaMeTpOB 3JIEKTPOMArHUTHOIO IOJsA, HE
OMHCBIBAIOT B MOJHOM MEPE PpaCTPEeICHHE €T0 COCTABISMIONINX. JTO CBA3AHO C
TEM, YTO H3MEPEHHUs TMPOU3BOIATCA TOABKO B  ONPEACNCHHBIX TOYKaXx
MIPOCTPAHCTBA, IS OMPEJACICHHBIX  YacTOT W COCTABIIAIOMIMX  TOJIS.
MopaenupoBanue KapTuUH pacnpeneneHus coctapisitonmx DMII B mpoctpaHcTBe
MO3BOJISIET OMHKCHIBATH OMACHBIE OOJACTH BCETO HMCCIIETYyEMOTO TPOCTPAHCTBA B
TPEXMEPHOM BHJI€ Ha OCHOBE pe3ylbTaTOB M3MEPEHUN B KOHKPETHBIX
paccMaTpHUBAEMBIX TOYKaX, C y9IeTOM TpeOoBaHM CaHUTapHO-
SMUACMHOJIOTMYECKUX MTPAaBUII 1 HOPMATUBOBY.

3amanue Neo7

[1K-1.1:

Heobxoaumo mnpoaHanu3upoBaTh IMPEACTABICHHBIM TEKCT, TeMa, KOTOPOil
HalpapjJCeHa HAa pacyeT ToKa3areaed (YHKIIMOHUPOBAHHUS TEXHOJOTHIECKOTO
anekTpoobopynoBanus. Heodxoaumo:

1) onpenenuTs TUITOTE3Y, IPEAMET U 0OBEKT UCCIIEAOBAHMS.

«B ycioBusx coOpMHUPOBAHHOM CHCTEMbI 3JIEKTPOCHAOKEHUA OOBEKTOB
arponpoMBIIIUICHHOT0 KOMIUIEKca Poccum, pa3paOoTaHHOW AECATHICTHS Ha3a,
BbIsIB/IEHA TPOOJIEMaTUYHOCTh Kauye€CTBEHHOrO0 (DYHKIMOHMPOBAHMS 3alIUThl OT
KOPOTKHX 3aMbIKaHHH BO BHYTPEHHHX DJJIEKTPHUYCCKHX CETAX H3-3a HH3KOTO



ypoBHs TokoB K3. B wactHOCTH, Bpems cpabaTbIBaHHs TaKOM 3alllMThl BO MHOTHX
Cydasx HC COOTBCTCTBYCT COBPCMCHHOMY TpcOOBaAHUIO I1yo,
periaaMeHTHpYIOIeMY ero 3HaueHue B npenenax 0,4 c.

B HEKOTOpBIX clydasX, BO3HHKAIOIIAs B MPOBOJIKE ICKTPUUYCCKAs Jyra BBICOKOU
TEMIIepaTypoil B HECKOJIBKO ThICSY I'PAyCOB MEPEKUTACT TOKOMPOBOISIINE KUITbI
emie 70 cpabaTbiBaHUsI anmapaToB 3amuThl. HecpabaThiBaHHE 3alIUTBI MOMKET
IIPUBECTH K BOSHUKHOBCHHUIO M PACIIPOCTPAHECHHUIO [10KAPOOIIACHBIX MPOIECCOB.
be3onacHOCTh 3KCIUTyaTallid W MPEJOTBPALICHHE PAa3BUTHs aBAPUHHBIX PEKUMOB
paboTbl  DIEKTPOYCTAHOBOK  SABJISCTCA  UCKIIOYUTEIBHO  BAXKHBIM 7S
arpoIrpOMBIIUICHHOTO0 KOMIUICKCA CTpaHbl. B CBSA3M € 3THM CHMIJKCHHUC ITOKapHOM
OMAaCHOCTH KOPOTKHUX 3aMBIKAHUW ABJISICTCA 3HAYMMOM 3a7a4ci, peaan3yeMoi Ha
OCHOBC pa3paboTaHHOW HaAyIHOH 0as3bl.

Jlna obecrieyeHrss HEOOXOAMMBIX 3HAYEHUN TOKOB KOPOTKOTO 3aMBbIKAHUS,
npeaiaraéMble  MEpOINPHUATHS IMPEAYyCMAaTPUBAIOT JIOMOJHEHHE CYIIECTBYIOLICH
NPaKTHKKA  BbIOOpAa  3AQIMTHBIX  amIaparoB WIM  M3MEHEHHE  CHCTEMBI
3EKTPOCHA0KEHHUS 00BEKTA arpOIPOMBIIITICHHOTO KOMILISKCay.

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMMAGKMOM OUEHOYHbIX Mamepuanos npusaazaemcs.



