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1. Ilepedensn
AMCHUIIMHAM (MOYJISIM)

KOMIIEeTeHI M

U YpoBHHM HuX CcHOPMHPOBAHHOCTH
, IpakTuKaM B nmpouecce ocsoenuss OIIOII BO

mo

B nporiecce ocBoenusi 00pa3oBaTebHON MPOrpaMMbl y 00YYaIOIIErocsl B X0/1€ U3yUYeHUs
TUCIUIUIMHBL «MeTolbl HMCCIIeIOBaHUS B BJICKTPOXUMHM» JOJDKHA C(HOPMHUPOBATHCS

kommereHuus [1K-4

Kputepu

H OIIPpCACIICHUA C(bOpMHpOBaHHOCTI/I KOMIICTCHIINH

Ha Pa3IMYHBIX YPOBHIX UX (OPMHUPOBAHUS

Kon u HaumeHnoBanue
obmenpodeccnoHaNbHOM
KOMIIETCHIINH (Pe3ybTaT

OCBOCHHS)

Koz 1 HanMeHoBaHNE HHIUKATOPA JOCTHKEHHUS
npodeCCHOHATBLHON KOMIIETEHLIUH (COCTaBIISIOIEH
KOMIIETEHIINH )

[TK-4 CriocoOeH oCyIIeCTBIISATh
npoBejieHue padoT 1o
00paboTKe M aHAINU3Y HAYYHO-
TEXHUYECKON MH(pOpMaIuu u
pe3yJIbTaTOB UCCIENOBAHMI
npoeCCuOHATBLHON
JESATSIbHOCTH

N-3p1k-4 CriocoOeH oCyIIecTBISATh aHAIN3 HAYYHO-TEXHUICCKOU
JUTEPATYPHI IO CIIOCOOaM MOJYYESHUS KOMITO3UIIMOHHBIX
MaTepHaJIOB U 00pabOTKy Pe3yIbTaTOB MCCIICIOBAHUI 110
M3YUYCHUIO UX CBOMCTB;

KO,I[ N HAUMCHOBAHUC
HHJUKaTOpa JOCTHUIKCHUA
KOMIICTCHLIN

Bunb! 3ansTHil 105
(dhopMUpOBaHHS KOMITETSHITUN

OneHoYHBIC CpeICTBA IS
OILICHKU YPOBHS
c(hOpMHUPOBAHHOCTH
KOMITCTCHIINI

N/1-3nk-4 Ciocoben
OCYIIECTBIISATh aHAIM3 HAyYHO-
TEXHUYECKOH JINTEPATYPHI 110
croco0am MoTy4eHHsI

KOMITO3UITMOHHBIX MAaTCpHUAJIOB U

00paboTKy pe3yabTaToOB

HUCCIIEIOBAHUM I10 HN3YUCHHUIO UX

CBOMCTB,;

JICKLIMH,
MPAKTUYECKHE 3aHATHS,
camocTosiTelbHas paboTa

Texkymuii KOHTpOJIb B popme
KpYIJIOro cToja, B opMe oTueTa
10 JIa0OPaTOPHBIM paboTam,
TECTUPOBaHHUE.

3a4CT

YPpOBHH OCBOCHUSI KOMITETEHIIUH

YpoBeHb OCBOEHHUS
KOMIICTCHIINU

Kpurepun onieHuBaHus

[IpoaBuHyTHIH (OTIMYHO)

3HaeT.
- OCHOBHBEIC 3aKOHOMCPHOCTH BHCKTpOXHMquCKOﬁ KHWHCTHUKH,
BbIpAXAaromuecsa qcpes 3aBUCHUMOCTH TOKa oT InoTeHIaJia

(TonsIpU3aIMOHHBIE KPUBBIE U UX YPABHEHUS);

OCHOBHBIE METOJIbI U TMPHUOOPHI, C TMOMOIIBI0 KOTOPBIX MOXKHO
MOJYYUTh MOJISIPU3aLMOHHbIE KpUBBIE (MOTEHIIMOCTATUYECKH,
MOTEHIIMOAMHAMUYECKUI, TaJbBAHOCTATUYECKUN, METOJ BPAIIAIOIIErOCs




JMCKOBOTO 3JIEKTPO/IA)

yMeer:
- NPaBUIBHO BBIOPATh METO MM KOMILIEKC METOJIOB ISl PEIICHUS
MOCTaBJICHHOMW 33]1auu;
- MOJIb30BAaThCS ~ COBPEMEHHBIMH  TPHOOpaMHU:  3IIEKTPOHHBII
MOTEHIIUOCTAT, UMIIETAHCMETD, BOJIBTMETD, CaMOTTUTITY I
MOTEHIIOMETP H JIP.;
- coOpaTh M3MEPUTENBHYIO U TMOJISPU3YIONIYI0 CXEMBI JIJISi CHSITHS
MOJIIPU3AIMOHHBIX KPUBBIX;
- 0  pe3yiJbTaraM  HM3MEpPeHHs  paccuuTarb  KoddduimeHt
muddy3un, aacopOInio, TUIOTHOCTh TOKa OOMEHa, SHEPTHI0 aKTUBALIMHA U
CIeNaTh 3aKII0YCHIE 0 MEXaHU3MEe N3Y4aeMOTo TpoIiecca.
BJIajIeeT:
- HABBIKAMU OpTaHHW3AIMM ¥ TIPOBEACHHUS OSKCIICPUMEHTAIBLHOM
paboThI IO U3YUCHHIO JIEKTPOXUMHUIECCKIX CUCTEM;
- METOJaMH  pacyeTa OCHOBHBIX KHHETHYECKHX I1apaMeTpPOB
M3y4aeMoro MpolLecca;
- HaBBIKAMU aHAJIMTHYECKOW pabOThl C TEXHUYECKOH, B T.4. H
MATCHTHOM JINTEPATYPOH;
HaBBIKAMH  0Opa0OTKH  JKCIEPUMEHTAIBHBIX  PE3YIbTaTOB  C
MIPUMEHEHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA.

[ToBbIIeHHBIH (XOPOIIIO)

3HaeT B 0CTaTOYHOM CTENEHHU:
- OCHOBHBIE  3aKOHOMEPHOCTH  DJIEKTPOXUMUYECKOW  KHHETHKH,
BBID@KAIOIIMECS  4Yepe3  3aBUCUMOCTM  TOKa  OT  IOTEHLHasa
(monApu3alMOHHbIE KPUBBIE U UX YPABHEHUS);
- OCHOBHBIE METOJbl U IMPUOOPHI, C MOMOIIbIO KOTOPBIX MOKHO
NOJYyYUTh  HOJSPU3ALUOHHBIE  KpHUBble  (IOTEHLIMOCTATUYECKUH,
MIOTEHIMOANHAMUYECKUH, TAIbBAHOCTATHYECKUHM, METOJ BPaILAIOIIEroCs
JIMCKOBOTO 3JIEKTPO/IA)

yMeeT B JOCTaTOYHOM CTEIECHHU:
- NPaBUIBHO BBIOPATh METO MM KOMILJIEKC METO/I0B JJISl PELIeHUs
IIOCTABJIEHHOM 3a/1a4y;
- M0JIb30BAThCS ~ COBPEMEHHBIMM  NpPHOOpaMu:  BJIEKTPOHHBII
IIOTEHINOCTAT, UMIIETaHCMETD, BOJIBTMETD, CaMOTIUIITY LU
MIOTEHLIUOMETP U JIp.;
- coOpaTh W3MEPUTENBbHYIO U TMOJISPU3YIOIIYIO CXEMbI JJISl CHSITHS
MOJIIPU3ALMOHHBIX KPUBBIX;
- 0  pe3ylpTaTaM  M3MEpeHMs  paccuuTarb  KoddduuumeHt
muddy3uu, aacopO1HIo, MIOTHOCTh TOKA OOMEHA, SHEPTUI0 aKTUBALUH U
CEJIaTh 3aKJIIOUYECHNE O MEXAHU3ME N3y4aeMoro Iporecca.
BJIaJeeT B JOCTATOYHOHN CTEIEHU:

— HaBbIKAMHU OpTraHM3alMM M TPOBEACHUS OSKCIEPUMEHTAIBHOM
paboThI 110 U3YYEHUIO DIEKTPOXUMHUYECKUX CUCTEM;
- METOJJaMH  pacueTa OCHOBHBIX KHHETHYECKHX [apaMeTpoOB
M3y4aeMoro nporecca;
- HaBBIKAMU AHAJIUTHUYECKOW paboThl C TEXHUYECKOH, B T.U. H
MIaTEHTHOM JINTEpaTypoi;

HaBbIKAMU OOpa0OTKM HSKCHEPHUMEHTANbHBIX PE3yJIbTaTOB C
MIPUMEHEHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH.

[Ipu 53TOM MMeIOTCsI HerpyOble OITMOKN HIIM HETOYHOCTH.

[Toporossiii (6a30BbIiN)

3HaeT YaCTUYHO:




(YAOBIETBOPUTENHHO) - OCHOBHBIE 3aKOHOMEPHOCTH 3JEKTPOXHUMHUYECKOH KHUHETUKH,
BEIpQXKAIOIIMECS] ~ 4Yepe3  3aBHUCHMOCTH  TOKa  OT  MOTEHIHaia
(moasipU3alMOHHBIE KPUBBIE U UX YPAaBHEHUS);
- OCHOBHBIE METOJBl U MPUOOPHI, C MOMOIIBIO KOTOPBIX MOXKHO
MOJIYYUTh  MOJIAPU3ALMOHHbIE  KpUBBIE  (IIOTEHLUMOCTATUYECKUH,
MOTECHIIMOAMHAMUYECKU, raJbBaHOCTATUYECKUH, METO]I BPAILIAKOILIErOCs
JCKOBOTO 3JIEKTPOAA)
YMeeT Ha MEHIMAJILHO IPUEMIIEMOM YPOBHE:
- MPaBUJIbHO BBIOpATh METOJ] WJIM KOMILIEKC METO/IOB ISl PEIICHHUS
MIOCTaBIIEHHOM 3a/1a4W;
- MOJIb30BAaThCS  COBPEMEHHBIMH  TPHOOpaMHU:  3IIEKTPOHHBIN
MOTEHIIOCTAT, UMIIETAHCMETD, BOJIBTMETD, CaMOTIHIITY I
MOTEHLIMOMETP U JIP.;
- coOpaTh M3MEPUTENBHYIO U TMOJISPU3YIONIYI0 CXEMBI JIJISi CHSITHS
MOJIIPU3AIMOHHBIX KPUBBIX;
- 0  pe3yiapTaTaM  H3MEpeHusi  paccyutatb KO3 UIUEHT
muddy3uu, aacopOLrio, MITOTHOCTh TOKa 00MEHa, YHEPTHI0 aKTUBALIMU U
CIeNaTh 3aKII0YCHIE 0 MEXaHU3MEe N3Y9aeMOTo TpoIiecca.

Biageer Ha MUHHMANILHO IPUEMIIEMOM YPOBHE:
- HaBBIKAMH OpPraHU3alMd W TIPOBEACHHUS JKCIEPUMCHTATBHON
paboTHI TT0 U3YUCHHIO SJICKTPOXUMHUIECCKIX CUCTEM;
— METOJJaMH  pacueTa OCHOBHBIX KHHETHYECKHX [apaMeTpoB
H3y9aeMOT0 TpoIiecca;
— HABbIKAMU aHATUTUYECKOU PabOTHI C TEXHUYECKON JTUTEepaTypOit;
— HaBbIKAMU 00pabOTKHM SKCIEPUMEHTAIBHBIX PE3yJIbTaTOB C
MPUMEHEHUEM COBPEMEHHBIX NH(HOPMAIIMOHHBIX TEXHOIOTHH.

2. MeTtoauyeckune, OLECHOYHbIE MAaTEepPHAJBI M CPeICTBa, OMNpeaessioIue
npouexypy  oueHMBaHMA  CGOPMHPOBAHHOCTH  KOMIETEHUHMH  (3J1IeMEHTOB
KoMIeTeHuuit) B npouecce ocsoenusi OITIOII BO

2.1 OueHo4YHbIE CPeACTBA AJIS TEKYIIEro KOHTPOJIs
Tema 1. CoBpeMeHHbIe PO0JIeMbl 1 HANIPABJICHUS B COBPEMEHHOM 3JIEKTPOXUMHUM.
Bomnpocsr:
CoBpeMeHHbIE TPOOJIeMbl U HANPABJICHHUS B COBPEMEHHOW 3JIEKTPOXUMHH (BOJOPOIHOE
MaTepUalOBE/ICHUE,  HECTAIIMOHAPHBIM  DJIEKTPOJHM3,  OKOJOTUYECKHE  TIPOOJIEMBI
ANEKTPOXUMUYECKOU TEXHOJIOTHH).
Knaccuduxanus METOJIOB UCCIIEI0BAHUS AIEKTPOXUMHUYECKUX peaxkuui
(2JIEKTPOXUMHUYECKUE, ONITUYECKUE U JP. METOIbI).
Penakcannronnbie METOBI.
Tema 2. MeToabl MCCJ/IEIOBAHUSA B 3J1€KTPOXUMHUH
Bomnpocsr:
Meton nosspuzanoHHbIX  KpuBbIX (M3MepeHue moTeHIMala AJEKTpoAa  IMpHU
MPOIYCKaHUM TOKA.
YdeT OMHUYECKON COCTABJISIOLIEH TTOJSAPU3ALUN.




CriocoObl  TONTyYeHUs] CTAlMOHAPHOM MOJAPU3ALMOHHONW KPHUBOW, (opMa KpPUBBIX.
IIpenenbHbIEC TOKH, UX BUBIL.

MCTOI[BI OIIPpCACICHUA BHUAA ITPCACIIBHOIO TOKA.

Onpenenenue Toka oOMeHa u  Kod(pduimeHTa TNEepeHoca U3 MOIAPU3ALUOHHBIX
U3MEpEeHUH ).

[Morenmmoctarnyeckuit Meto ] (OCHOBBI METOIA.

®opwmsl [IC-kpUBBIX.

Omnpenenenre ko3 PHUIMEHTOB MEpeHOCca U TOKa OOMEHa.

Meron cryneHuaroro wu3MeHeHus HanpsbkeHus. [lpumenenme IIC-meroma s
KOPPO3UOHHBIX UCCIICIOBAHUN.

[ToreHnnoquHaMuyeckuii  MeToj; (XpoHoBoJbTaMriepoMetpus). lloTeHimansl TOKa,
BEJIMUMHA TOKA MUKA.

OrnpeneneHrne KHUHETUYECKUX NapaMeTPOB).

["anpBaHOCTaTUUECKUI METOL (CampBaHOCTATHYECKOE BKJIFOUCHHE.

XpononoteHimometpus. Ilepexoanoe Bpems. OnpeneneHne KHHETUYECKUX MapaMeTpPOB.
Omnpenenenue koddduimenToB nuddysun.).

Meron Bpamaromnierocsi auckooro anektpona (BJID). ([BwkeHue XuAKOCTH BOIU3U
IJIOCKOTO OJEKTPOJia W Bpalarolmierocs siekrpoaa. Ompeaenenue KoddduimeHTa
muddy3un. Bpamaromuiicst TUCKOBBINA 3IEKTPO/I C KOJIBIIOM. )

Hecrannonapssie MeTObI AIEKTPOIM3a. BUibl, mepcrneKTUBbI IPUMEHEHUS.

IlepeyeHb NPaKTHYECKUX 3AHATHH

Ne | HaumenoBanue paznena, HanmeHnoBaHue NpakTUYECKOTO 3aHATHS
n/m TEMBI JTUCITUTLINHBI
1 | Tema 1. CoBpemennsie | [IpoBeneHune ceMruHapa 1o TeMam:
npo0aemMbl M HanpasieHus | VIcTopus BO3HUKHOBEHUS U pa3BUTHS rajibBAHOTEXHUKU B Poccun.
B coBpeMeHHOI | OCHOBHBIE 3aKOHOMEPHOCTH JIEKTPOOCAKICHUS METAJIIOB.
IIEKTPOXUMUMU. MeTtoibl Hecne10BaHus B JIEKTPOXUMUHN
2 | Tema 2. Meronsl | Pemenue 3anau. Ypasuenne Tadens. [Toctpoenue
VICCIIEIOBAHMUS B | NOJISIPU3ALMOHHON KPUBOM B KoopauHaTax Tadens, pacuer
ANEKTPOXUMHUHU kod(urmenTa nepeHoca u MIOTHOCTH TOKa OOMEeHa JIjIst

3JIEKTPOJIHOM PEAKIUU.

Pemenue 3anau. ['C-meTon uccneqoBaHNus KUHETUKH 3JEKTPOIHON
peakiuy. XpoHONOTEeHIHOrpaMMbl. OnpesieseHre o HUM
MepEeXoITHOTO BpeMeHu mpoiiecca. Pacuer koaddurmenta

i dysun.

Meton BJID u B/ID ¢ xonbiiom. OnpenieneHne npupoabl
npenensHoro Toka Metogom BJID. Pacuet xoaddunmenta
b dysuu no metoxy BJID.

2.2. OueHoYHbIEe CPeCTBA ISl MPOMEKYTOUYHOT0 KOHTPOJISI

OueHuBaHue pe3yabTaTOB OOYUYEHHS MO JUCUUILIMHE U YPOBHS CPOPMUPOBAHHOCTHU
KOMIIETEHIIMM (Y4acTH KOMIIETEHLMH) OCYIIECTBIIAETCS B PaMKax TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M IPOMEKYTOUHOM arTecTallid B COOTBETCTBUH C POHIOM OLIEHOYHBIX



CPEICTB.

JIns OUEHKM 3HAHWUW, YMEHWH, HAaBBIKOB M (WMJU) OIbITa JI€ITEIbHOCTH,
XapaKTepU3ylmKuX JdTanbl  (GOPMHUPOBAHUS KOMIIETEHUIMHA B MPOIECCE OCBOCHUSA
mucimiuinesl b.1.2.7  Mertoasl  uWcclieoBaHUST B DJIEKTPOXUMHUH,  MPOBOJUTCS
NPOMEXKYTOUYHasl aTrTecTanus B Buje 3adera. [Iporeaypa olieHMBaHUS 3HAHWM, YMEHUH,
HaBBIKOB MO JHUCIMIUIMHE BKIIOYAE€T YYET YCHENIHOCTU BBINOJHEHUS 3aJaHui
MPAKTUYECKUX 3aHATHM, CAMOCTOSITENIbHONU pa0OThI, 3aJJaHU MOIYJI€H, TECTOBBIX 3aJlaHUN
U cAady 3ayeTa.

CamocTosiTenbHas paboTa COCTOUT B MOJITOTOBKE:

d) K IPaKTHYCCKHM 3aHSITHSIM,

b)  k3agery;

C)  HammcaHHe pedepara.

IlpumepHble TeMbl pedeparoB (IEPEUCHh TEM MOXKET OBITH PACIIUPEH B
cooTBeTCTBHH ¢ TemaTukoil BKP):

1. Peaxiuu B3anmo1elicTBHS BOJIOPO/Ia C METAIUIAMU, UX KHHETUKA U MEXaHU3M.
HaBoopoxuBaHue U METOJIbI €r0 yCTPAHEHUS.

2. Pons muddy3un B 2JIEKTPOXMMHUYECKUX PEAKLIUAX U DIEKTPOXUMHUYECKUE
MeTO/Ibl onpeeneHus korhduimenta tudy3uu.

3. Ponp aacopOuumM B AIEKTPOXUMHUYECKUX PEAKIUAX U AJIEKTPOXUMHUUYECKHE
METO/Ibl OTIPE/ICTICHUS BEJTMYUHBI aJICOPOITUH.

4, Meton BJI2 u B/ID ¢ konbsiom. Koncrpykiuu B/I2 u B/ID ¢ konbom.
[ToTenmmmomeTpus. DIEKTPOABI CPAaBHEHUS JIsI BOJHBIX U HEBOJIHBIX CPE/I.
[Monsiporpadus. Koncrpykuus nossiporpada.

XpoHoBonbsTamnepomeTpus. Llukamaeckas XpoOHOBOJIBTAMIEPOMETPHSI.
[IpuMeHeHre ANMEKTPOXUMUIECKUX METOIOB B aHATUTHICCKON XUMUM.
XpoHonoTeHIMOMeTpHUsA. TOHKOCIONHAs XPOHOIIOTEHITUOMETPHSL.

10. Kunerwka TpOIECCOB XMMHUYECKOM MeETaUIM3aluu  (HUKEIUPOBAHUE,
MeJHeHne). MeTannu3anus Tu3IeKTPUKOB.

11. buosnexrpoxumus. buomemOpaHsbI.

12.  Meronpl uccieqoBaHUs CTPYKTYpbl M (Pa30BOTO cOCTaBa MOBEPXHOCTHBIX
CJIOEB.

©oo~N O

[Ipu opraHuzamuum CaMOCTOATENBbHON pabOThl MO  JaHHOW  JUCIUTUIMHE
PEKOMEHyeTCsl HUCIOJIb30BaTh Cleaylolue ee (QopMbl: NOATNOTOBKA W HAINKCAaHUE
pedepaToB, MOKIAIOB, OYEPKOB M JIPYTUX NUCBMEHHBIX pa0OT Ha 3aJaHHBIE TEMBbI;
BBINIOJIHEHHE TJOMAIIHKUX 33a/IaHUi pa3HOOOPA3HOI0 XapakTepa: peluieHue 3a/1ay;
noaOOp Y M3Y4YEHUE JIUTEPATYypHbIX HCTOYHHMKOB; TOA0Op WIUIIOCTPATUBHOTO U
ONMCATEIPHOIO0 MaTepuaja II0 OTIOEIbHBIM pas3aenam Kypca B ceTd VHTepHeT;
BBITIOJITHEHWE WHIWBUAYAJIBHBIX 33/1aHUM, HANpPABICHHBIX HAa Pa3BUTHUE y CTYJCHTOB
CaMOCTOSITEIbHOCTH W WHULMATHUBBI. VHIMBHAYyaIbHOE 33JaHHE MOXET IOJYy4YaTh Kak
KaXJIbIM CTYJEHT, TaK M 4acTh CTYICHTOB Ipynmbl. CamocrosiTenbHas paboTa cuuTaercs
YCIICILIHO BBHIITOJIHEHHOM B CIIy4dae, €CIIH
npopaboTaH TEOPETUUECKHI MaTepHrall O KaKIAoW TeMe. 3aJaHus COOTBETCTBYIOT
NYHKTY 5.5 paboueil mporpamMmsl.



B xonme momyns oOydaromuiicsi TUCHMEHHO OTBEYAeT Ha TeCTOBbIE 3aJaHMS,
COZIEpIKalllU€ BOMPOCHI MO HM3y4eHHOMY Marepuany. OIEHMBaHUE TECTOBBIX 3aJaHUM
IPOBOJUTCS M0 MPUHIIMITY «3a4TEHO / HE 3a4TE€HO». B KauecTBe KpUTEpUEB OLICHUBAHUS
UCIIOJIb3YeTCS KOJUYECTBO MpaBUJIbHBIX OTBEeTOB. [lpum oTBere Oonee uem Ha 40%
BOIIPOCOB BBICTABIISIETCS «3a4T€HO», B CIIy4a€ MEHBIIETO KOJMYECTBA IPABHIBHBIX
OTBETOB CTABUTCS «HE 3aUTCHO».

ypOBHI/I OCBOCHU KOMHeTCHHI/Iﬁ B paMKax OUCHUIIIIMHBI

b.1.2.7 Mertobl HCCenOBaHus B DJIEKTPOXUMHUHN
YpoBHHU CopepxarenbHOE OIMCAaHHE OcHOBHbIE IIPU3HAKU YPOBHS OCBOEHUS
c(hOpMUPOBAHHOCTH YpOBHS KOMIIETEHIINH
KOMIIETCHIIU I
[ToporoBslii ypoBeHb OOs3atenbHbld 1t BeeX | 1. CTyJIEeHT JOJDKEH 3HaTh: [|OCHOBHBIC

CTYZCHTOB-BBIITYCKHUKOB BY3a | 3aKOHOMEPHOCTH JIEKTPOXHUMUYECKOM
M0 3aBEpIICHHMH OCBOCHUS | KHHETHUKHU, BhIpaXKaroluecs yepes
OOII BO 3aBHCHMOCTH TOKa OT [TOTEHLIMajIa
(monsipu3alMOHHBIE KPUBBIE U UX
YpaBHEHUS);

0 OCHOBHBIE METO/IbI U IPUOOPEI, C
MIOMOIIIBIO0 KOTOPBIX MOYKHO TOJTYYUTh
MOJIIPU3AIMOHHBIE KPUBbBIE
(MOTEHIIMOCTATUYECKUM,
MOTEHIIMOAMHAMUYECKUH,
rajJbBaHOCTATUYECKUNA, METOT
BpAILAOIIETroCs JUCKOBOIO AJIEKTPO/IA)
YMers:

0 MPaBUJIbHO BBIOPATh METO]I WU
KOMIIJIEKC METOJIOB JUIS PEILICHHS
MOCTaBJIEHHOW 3aj1auu;

U II0JIb30BATHCS COBPEMEHHBIMU
npubopaMu: JIEKTPOHHBIN
MOTEHIINOCTAT, UMITEIIAHCMETP,
BOJIETMETP, CAMOITUIIYIIU
MOTEHIIMOMETP H JIp.;

O coOpaTh U3MEPUTEIBHYIO U
MOJISIPU3YIOIIYIO CXEMBI JIJISl CHATHUS
HOJISIPU3ALMOHHBIX KPUBBIX;

U 10 pe3yJibTaTaM U3MEpPEHUs
paccuurtath K03 dunueHt auddysuu,
aJIcopOITHIO, TIJIOTHOCTh TOKAa OOMEHa,
HHEPIUI0 aKTUBAIMU U CIIEJIaTh
3aKITI0YCHNE O MEXaHU3ME N3y9aeMOro
npoiiecca.

Bmanets:

0 HaBBIKAMU OpraHU3alMU U
MIPOBE/ICHUS SKCIIEPUMEHTAITEHON
paboThI 110 U3YYEHUIO
AIIEKTPOXHUMUIECKHX CHCTEM;

O METO/IaMH pacyeTa OCHOBHBIX
KHHETHYECKUX TTapaMeTPOB U3y4aeMOro
npoliecca,;




O HaBbIKAMU aHAJTUTHYECKON
paboThI C TEXHUYECKOM, B T.4. H
MaTeHTHOM JIUTEPATypO;

O HaBBIKAMHU 00pabOTKH
AKCIIEPUMEHTAJIbHBIX PE3YJIbTATOB C
MPUMEHEHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHIA.

K 3auery no nucuuruinHe o0y4aromuecs: JOMyCKalTCs Mpu:
- TPEJOCTABJICHUHM BCEX OTYETOB IO BCEM IMPAKTUYECKUM paboTaM M 3alluTe BCEX
3aHSTHUH;
- CJ1aud BCEX OTYETOB IO BCEM TEMaM CaMOCTOATEIIbHOW pabOThl U UX 3allUTE;
- YCIIEIITHOM HAallMCAHUE TECTOBBIX 3a/IaHUM.

Bonpocsl k 3a4ery

I CoBpemenHbie MpoOIEMBbI M METOJTBI KCCIICIOBAHUMN B TAJIbBAHOTEXHUKE

1. MeTon TNOTEHIIMOCTATUYECKUX KPUBBIX IJIOTHOCTH TOKa - Bpems. Meroa 1o-
TEHIIMOCTATHYECKOTO BKIFOUECHUS. XPOHOAMIIEPOMETPHSI.

2. Meron TallbBaHOCTATUYECKHX KPUBBIX TMOTEHIHMAI-BpeMs. MeToj  rajabBaHO-
CTaTUYECKOT0 BKIIIOUEHHUS. XpononoteHuuomeTpus. Kynmonomerpusi.

3. MeToa MOTEHIIMOAMHAMHYECKUX KPHUBBIX. XpOHOBOJIbramiepometpus. l{ukmmaeckas

XPOHOBOJIbTAMIIEPOMETPHSI.

. MeTtoJ cTalluOHAPHBIX MOJISIPU3AUOHHBIX KPUBBIX.

. Meroa Bpamaromerocs TMCKOBOT0 3JEKTPOIa.

. MeTtoa Bpaaromerocst IMCKOBOTO 3JIEKTPOIA C KOJIBLIOM.

. Onrrueckre METOABI: METOJ JIEKTPOOTPAKEHUS, DITUIICOMETPHS.

. Honsiporpadusi, kmaccuueckuit METO/I.

. MeTon ¢apaneeBckoro ummeiaHca.

0. Juddepenmnmanbabie METOIbI.

11. Meroa KaTOJHOTO BHEPEHHUSI.

12. TloTeHmmomeTpus OECTOKOBASI.

13. Hcnonb3oBaHue ANEKTPOXUMUYECKUX METOJIOB B aHATTUTUIECKON XUMHUH.

14. luBepcuOHHBIE METOABI C HAKOIIJICHUEM.

15. DHeprus akTUBALMK JIEKTPOXUMHUUYECKOTO MPOIIecca, METObI €€ ONPEICTICHUS.

16. Koappumment muddysun mnoreHIman-onpenensomuXx HWOHOB, METOAbl €€ OIl-
peaeseHus.

17. KoHcTaHTa CKOPOCTH 3JEKTPOXMMHUYECKON pPEaKIMU, €€ CBS3b C IUIOTHOCTBIO TOKa
oOMeHa. MeTobl onpeaeneHus.

18. TTopsiiok PIAEKTPOXUMUYECKON peakiiui. MeTOo bl €T0 ONpeeICHHUS.

19. CrexuomeTrpuueckuii KOI(PGUIUEHT DICKTPOXUMUUYECKONW peakiuuu. MeToapl ero
ONpeaeIeHUS.

20. Koaddurment mepenoca 3apsiga. BiusHre MBOWHOTO 3JIEKTPUYECKOTO CJIOSI Ha
CKOPOCTb 3JIEKTPOXUMHUYECKON PEAKLIUU.

21. IlpenenbHBIE TOK SJICKTPOXMMHYECKON peakiuu, ero mnpupoaa. Kpurepuwm or-
peaesieHnst MPUPOJIbl MPEIETBLHOTO TOKA.

22. OCOOCHHOCTH SJICKTPOXUMUUYECKUX PEAKIIUM B TBEPAOH Pase.

= O 00 ~NO 01~




23. PaboTa oOpa3oBanus 3apojpiiia HOBoU (a3wl. Kpurepuu nporekanust TBepaodazHoit
pPEeaKIMK 10 MEXaHU3MY TPEX - WK JBYMEPHOIO 3apObIIIa.

24. YpaBHEHUE KOHIICHTPAIIMOHHON BOJHBI TMPU TOTEHIMOCTATHYEEKOM, TalibBa-
HOCTAaTHYECKOM PEXHUME WM MPHU MPOTEKAaHUM Yepe3 JJIEKTPOJ MEPEMEHHOI0 TOKa
CUHYCOUJIATBLHOU (POPMBI.

25. Oco0eHHOCTH TOBEJCHUSI MOHOB B IIOTHOM ciioe ['enpMrosbia, B 1uddy3rnoHHOM
cioe I'yu, B nuddysnonnom cinoe HepHera, B peakuronHom cioe [Ipanamis. Monenu
1 KOJTMYECTBECHHAS! MHTEPIPETAITHA.

26. BnussHEe KOHBEKIIMM W MUTPAllMA HA XapakTep KHHETHYECKOW 3aBUCUMOCTH
ANEKTPOXUMUYECKON PEAKIUU.

27. AncopOrusi, ee BIMSIHUE Ha 3aBUCUMOCTH CKOPOCTH JJIEKTPOXHMMHYECKOTO IpoIliecca
OT MOTEHIMAJAa ¥ COCTOSHUS TOBEPXHOCTH DJICKTPOa-.

28. OCOOCHHOCTH HCCJENOBAaHUS TOBEJACHUS ASJIEKTPOAOB IPU HEOONBIINX CMEIIEHUSIX
MOTEHIIMaJIa OT PABHOBECHOI'O 3HAUYCHHSI.

II TTpuGops! A1 PAEKTPOXUMUUYECKUX UCCIICTOBAHUIMI

. [lorerumomeTp

. [loreHunocrar

. Ocuusnorpad

. Bpamaronuiicsi TMCKOBBIN 3JIEKTPO]I

. Bpamaromuiicst AUCKOBBIN 3JIEKTPOJL C KOJIBLIOM

. MocT nepeMeHHOro ToKa

. DIIEKTPONTMUTHYCCKUE SYCUKH IS DJIEKTPOJOB TPH JCUCTBHHM TTOCTOSHHBIM WM

MePEMEHHBIM TOKOM

8. DIeKTpobI CpaBHEHUS 711 BOJHBIX M HEBOJIHBIX CPEJl

9. IMonsporpad

10. TepmocTaT, KOHTaKTHBIA TEPMOMETP

11. KCII, CI'1 JI u npyrue perucTpupyroIme mpuoopbl

12. KynoHnomeTpsl

13. AGcontoTHasi, OTHOCUTENIbHAS U TIPUBEJACHHAS MOTPEITHOCTH M3MEPEHHUN U CTIOCOOBI
UX OIEHKH.

14. Perynstophl TOKA.

~NOo ok wpN—

Kpumepuu u wikanvt oyeHusanus ypoeusa chopmuposannocmu KOMnemenyuu
KoHeuHbIMH pe3yibTaTaMyd OCBOEHHS JMCLMIUIMHBI SIBISIOTCS COPMUPOBAHHBIE
«UHJIUKATOPBI TOCTUKEHUSI KOMIIETEHIIMW». OLIEeHUBaHUE PE3yJIbTaTOB 00yUYeHus B popme
YpOBHS C(HOPMHUPOBAHHOCTH KOMIETEHIMM MPOBOJUTCS MYTEM KOHTPOJSI BO BpeMs
MPOMEKYTOUHOM aTTecTaluu B (hopMe dK3aMeHa.

Kpumepuu 6bICMAGIIEHUA OYEHOK npu npoeedeﬁuu mexKyuieco KOHmpoJiid U
npomeofcymouHozl ammecmayuu

[IIkana oneHKH Ornenka Kpurepuii BEICTaBIICHUS OIICHKU
100-tiporieHTHAs OTiIn4yHO 85-100 %% npaBUIHHBIX OTBETOB
IKafa Xopo1io 65-84 %% npaBUIIbHBIX OTBETOB
Y 10BIETBOPUTETHHO 40-64 %% npaBHIILHBIX OTBETOB
HeynosnerBopurenbHo Menee 40 % mpaBMIIBHBIX OTBETOB




UYetsipexOamipHas
IIKaa

OTIHUYHO

OO0yuaromuiicsi TIyOOKO M TMPOYHO YCBOWJ BECHh
MPOTPaMMHBIN  MaTepua, UCYEPIBIBAOIIIE,
MOCNIEIOBATEIbHO, TPaMOTHO U JIOTUYECKHU
CTPOWMHO €ro M3J1araeT, TeCHO yBSI3bIBAET TEOPHIO C
npakTtukoi. OOydJaronuiics HE 3aTpPyIHSETCS C
OTBETOM TIPU BHJOU3MEHEHHUH 3aJ[aHus, CBOOOIHO
CIPAaBIISIETCS C 3a/laHUAMHU, BJaJleeT HABBIKAMU U
MpUEMaMH BBIIIOJIHCHUS TPAKTUYECKUX padoT,
oOHapyKHBaeT yMeHHE CaMOCTOSITENIbHO
0000mmaTe M H37araTh Marepuan, He JOIycKas
O1MO0K

Xopomo

OOywaromumiics TBEpAO 3HAET MPOTPAMMHBII
MaTepuas, rPpaMOTHO U MO CYLIECTBY H3JIaraer
€ro, He JOMYCKAET CYUIECTBEHHBIX HETOYHOCTEN B
OTBETE Ha BOIIPOC, MOXET MPABUIBHO IPUMEHSATH
TEOPETUYECKUE IIOJIOKEHUS u BJIAJIEET
HEOOXOJUMBIMUA HAaBBIKAMH TPH  BBITOJIHEHUU
MPAKTUYECKUX 3aJaHUI

Y,I[OBJICTBOpI/ITeJ'ILHO

OOyuaronuiics  ycBOWJI ~ TOJIBKO  OCHOBHOH
MaTepuan, HO HE€ 3HAeT OTHEIbHBIX JIeTaJeH,

JOITyCKaeT HETOYHOCTH, HEJ0OCTAaTOYHO
IIPaBUJIbHBIE (bopMyJIHPOBKH, Hapymaer
I10CJIEI0BATEIbHOCTD B U3JI0KCHUHU

HpOFpaMMHOFO MaTepI/IaJIa Hu HCIIBITBIBACT
3aTPYAHEHUS B  BBIIOJIHEHUM IPAKTHYECKUX
3aJIaHUN

HGYI[OBJ'IGTBOPI/ITCHBHO

OOyyaromuiics He 3HAeT 3HAYUTEILHOM YacTu

ImporpaMMHOI0 Mmarepuaia, A0IMyCKaeT
CYIICCTBCHHBIC OH_II/I6KI/I, C OONBIINMU
3aTPYAHCHUAMU BBITIOJIHACT MMPAKTUYCCKUC

paboTHI




2.3. UToroBasi imarHocTu4yeckas padora mno JMcCuuIInHe
3AJJAHUA NJI1 JUAT HOCTUYECKOM PABOTHI IO JUCHUITIIUHE

Howmep 3aganus

[IpaBuiIbHBIN OTBET

Copepxanue Borpoca

Kommerenims

Kon u
HAaMEHOBAaHUE
WHIMKATOpa
JOCTHYKEHUS
KOMIIETEHI[UHA

1,24

YKaXuTe OCHOBHBIE PSKUMBI pPabOThI moTeHmocTaTa P30S:
1 raabBaHOCTATUYECKUI
2 MOTEHIHUOCTAaTUYECKUHU
3 raabBaHOJWHAMUYECKHUN
4 MOTEHIMOIUHAMUYECKUN

[1K-4

WI-3pk.4 Ciocoben
OCYULIECTBJISATh aHAIIN3
Hay4YHO-TEXHUYECKOH
JUTEPaTypHI IO CIIOCO0aM
MOJIyYEHUS
KOMITO3UIITMOHHBIX
MarepuaioB ¥ 00paboTKy
pe3yJbTaTOB UCCIEAOBaHUMN
110 U3YYEHUIO UX CBOMCTB

VYKaxXuTe KaYeCTBEHHYIO XapaKTEPUCTUKY B METOJI€ MHBEPCUOHHOMN
BOJIbTAMIIEPOMETPH U

1 paBHOBeCHBII MOTEHIIUAT

2 TOTEHIMAN ITHKa

3 TOK IHMKa

I1K-4

N I-3pk.4 Criocoben
OCYIIECTBIISITh aHAJIH3
Hay4YHO-TEXHUYECKOU
JUTEPaTypHI IO CIIOCO0aM
MTOTYICHHUS
KOMIIO3HUITHOHHBIX
MaTepHaJioB U 00paboTKy
PE3yIBTATOB UCCIICIOBAHMIMA
110 U3YYEHHUIO UX CBOMCTB




T1IK-4 N I-31k.4 Criocoben
OCYIIECTBIIATH aHAJIU3
> Hay4YHO-TEXH i
VKaKHUTe KOTMYECTBEHHYIO XapaKTePUCTHKY B METOJIe HHBEPCUOHHOM i wraeckon
] JUTEPaTypHI IO CIIOCO0aM
BOJILTaMIIEPOMETPUH: -
1 paBHOBECHBIN MOTEHIMAT KOMITO3HIIMOHHBIX
3 2 TOTeHIMaJ IuKa MaTepuaoB u 00paboTKy
3 TOK IHMKA Pe3yJbTaTOB UCCIEA0BaHUN
IO U3YYCHHUIO UX CBONCTB
- N -3px.4 Cnocoben
YkaxkuTte npuOOopsl, C MOMOIIBIO KOTOPBIX MOKHO PErHCTPUPOBATH BEIUUUHY [K-4 A-Smica
OCYIIECTBJIATH aHAJIU3
AJIEKTPOJIHOTO MOTEHIMANA: HAYUHO-TeXHHUECKOH
1 moreHumomerp JIUTEPATyphI MO CHOCO6aM
1,2 2 NOTEHIUOCTaT oMy eHUs
3 MOCT MEpPEMEHHOI0 TOKa KOMITO3HITMOHHBIX
4 BOIBMET MaTepHaJioB U 00paboOTKy
p PE3yJIbTaTOB I/ICCJ'ICZ[OBaHI/Iﬁ
I10 U3YYUCHHIO UX CBOMCTB
VYKaXuTe NpaBUIbHBIE OTBETHI [MK-4 | UA-3pk.4 Criocoben
IIpr3HaKku IpoTEKaHUs Ha AJIEKTPOIE OJNHOU PEAKLINHN: OCYIICCTBIIATE aHAIH3
HaAy4YHO-TEXHHYCCKOU
1 moTeHIMaN HE 3aBUCUT OT KOHIICHTPALIUU MTOTEHIIUATIONPEEIISIONNX HOHOB v
JUTEpaTypsl IO CrIocobam
23 2 MOTEHUHMal HE 3aBHCHUT OT NEPEMEIIUBAHUS IEKTPOIUTA Moy deHHs
3 mOTeHIMaN He 3aBUCUT OT CIIoco0a MpeIBapuTeIbHON 00paboTKH KOMITO3MITMOHHBIX
NOBEPXHOCTHU MarepualioB ¥ 00paboTKy
pe3yJbTaTOB UCCIEA0OBaHUMN
10 U3YYEHUIO UX CBOMCTB
VKaKuTe PaBUILHBIA OTBET [K-4 | A/-3nk4 Ciocoben
oC CCTBJIATH aHAJIU3
CranpoHapHas IONAPH3aIMOHHAs KPUBas MOCTPOEHA: Ha;f{uHO-TeXHI/IquKOf/’I
| 1Mo MrHOBEHHBIM 3HAYEHUSIM IIJIOTHOCTU TOKA U MOTEHIIMAlIa JHTEpATYpHI [0 CIOCOGaM
) 2 10 3HAYEHUSIM IUIOTHOCTEH TOKA U MOTEHIIMAJIOB, HE 3aBUCAIIUM OT TIOJTyYeHHs]
KOMITIO3UITMOHHBIX

BpEMEHU
3 10 3HaYEHUsAM IIJIOTHOCTEN TOKA Y MOTEHIMAIOB HA 5-1 MUHYTE

MaTepHajioB U 00paboTKy
PEe3yJbTaTOB UCCIIEI0BaHNUI
10 U3YYEHHIO UX CBOMCTB




T1IK-4 N I-31k.4 Criocoben
YKaxxuTe NpaBUIbHBINA OTBET OCYINCCTBIIATE aHATTH3
AKTUBHas 00JaCTh CTAMOHAPHOM MOJISAPU3ALMOHHON KPUBOM ONMMCHIBACTCS: HayaHO-TCXHITICCKOH
1 H JUTEPaTypHI IO CIIOCO0aM
ypaBHeHueM HepHcra -
2 ypasuenueM Tadens KOMIIO3UIIUOHHBIX
3 ypasHenueMm Korpema MaTepuanoB U 06paboTKy
Pe3yNbTaTOB HCCIEA0BaHUN
IO U3YYCHHUIO UX CBONCTB
OTMmeThTe NMpaBUIIbHBIN OTBET ITIK-4 | UJ-3nk.4 Cnocoben
®dopmyrna, Mo KOTOPOH PaCCUUTHIBACTCS TONIIUHA METAJUTMYECKOTO MOKPBITHS, OCYILLCCTBILATS aHANIH3
HaYyYHO-TCXHUYCCKOU
HaHECEHHOT'0 M3 3aJ]aHHOTO COCTaBa JIEKTPOJIMTA, IIPH 33JIAaHHOM PEKHUME
JUTEpaTypsl IO criocobam
AIEKTPOIIN3a ———
5 o p KOMIIO3UITMOHHBIX
t N MaTepHaJIoB U 00paboOTKy
1 | AC) Pe3yNbTaTOB HCCIEA0BaHUN
q IO U3YYCHHIO UX CBOMCTB
1-1-q-Bm
20 =
TP nF
4 1=i-S
OTMeThTe paBUIIbHBIN OTBET I1K-4 N I-3x.4 Criocoben

dopmyiia, MO0 KOTOPOM PaCCUUTHIBAETCS BBIXOJI METAJIA MO TOKY

m
1. Bm = —2*100%,
m

2 Bm=i1*t*100%

OCYIIECTBIISATH AHAJIN3
Hay4YHO-TEXHUYECKOU
JUTEPaTypHI IO CIIOco0aM
MOJTy4eHHs
KOMITO3MIIHOHHBIX
MarepuasoB ¥ 00paboTKy
Pe3yJbTaTOB UCCIIEI0BaHNI
10 U3YYEHHIO UX CBOMCTB




YKaxxuTe MeTajul, Ha KOTOPOM II€PEHANPsKEHNE BbLIEICHH BOJOPOIa [TK-4 | W-3nk.4 CiocoGen
MaKCUMAaJILHO OCYIIECTBIIATH aHAJIU3
1 Pt Hay4YHO-TEXHUUYECKOHN
5 A JUTEPaTypHI IO CIIOCO0aM
10 g MOJTy4YCHHUS
3 Cd KOMITO3HITHOHHBIX
4 Pb MaTepuaoB u 00paboTKy
5 Zn Pe3yNbTaTOB HCCIEA0BaHUN
IO U3YYCHHIO UX CBOUCTB
YKaxuTe cTaanto, CKOpOCTh KOTOPOH CBsI3aHa C TNIOTHOCTHIO TOKa 0OMEHa. ITIK-4 | UJ-3nk.4 Cnocoben
1 nuddysus H™ B pactBope OCYWICCTBIIATE AHAIH3
HAYyIYHO-TEXHUICCKOU
JIMTEPATypHhI 1O crocobam
+ MOJy4yCHUA
2 pa3p;{'u H KOMIIO3UITMOHHBIX
MarepuaioB ¥ 00paboTKy
pe3yJbTaTOB UCCIEA0OBaHUMN
10 U3YUYEHUIO UX CBOMCTB
11
3 pexomOunanus Hamc
4 muddysus Hy B pacTtBOpe
. T1IK-4 WI-3x.4 Ciocoben
VYkaxuTte npaBUIbHbIA OTBET OCYIIECTBIIATS AHATH3
B meTone noTeHInOCTaTUYECKOr0 BKIIFOYEHUS Ha DJIEKTPO/I MOIAETC: HAYYHO-TEXHUYECKOM
1 mocTossHHAs BeIMYMHA MOTEHIIMAA JUTEpaTyphl HO cHocobam
12 2 TMOCTOSTHHAs BEJIMYMHA TUIOTHOCTH TOKa TIOTydCHIA
KOMITIO3UITMOHHBIX

3 moTeHuuman, MEHSOMUNCS 110 JINHEUHOMY 3aKOHY

MaTepHaJioB U 00paboTKy
pe3yJbTaTOB UCCEAOBaHUMN
110 U3YYEHHUIO UX CBOMCTB




. T1IK-4 N I-31k.4 Criocoben
VYKaXuTe NPaBUIbHBIN OTBET OCYILECTBIIATh AHAIH3
B MeToie raapBaHOCTaATHYECKOTO BKIIFOUEHHS Ha 3JICKTPOJT ITOIACTCS: HAY4HO-TCXHUIECKOM
1 mocTosHHAs BEIMYMHA [TOTEHI[HAIIA THTEPATYPHI N0 criocobam
13 HOTyIEHUS
2 MOCTOSIHHAS BEJIMYMHA INIOTHOCTH TOKA
N . KOMIO3UIMOHHBIX
3 MOTeHIMa, MEHSIOIIUICS 10 IMHEHHOMY 3aKOHY MATepHAIIOB 1 06pPaGOTKY
PE3YIBTATOB UCCIIEI0OBAHUI
10 U3YYCHHUIO UX CBOHCTB
5 11IK-4 N -3pk.4 Criocoben
VKakKUTe MPaBUILHBINA OTBET OCYILECTBIIATh aHAIH3
B MeTo/€ 25IeKTPOIHOTO MMITEaHCa Ha DJICKTPOJI ITO1ACTCS: HAYYHO-TEXHUIECKOM
1 HMHYHLCHBII‘/’I TOK JIMTEPATYypPHhI 1O crocobam
14 o NOoJy4yeHUA
2 IIOCTOSHHBIA TOK
o o KOMITO3NIITUOHHBIX
3 mepeMeHHBIN TOK Pa3InYHON YaCTOTHI MaTepHAIOB i 06paGOTKY
PE3yJIbTAaTOB I/ICCJ'ICZ[OBaHI/Iﬁ
I10 U3YHUCHHIO UX CBOICTB
T1IK-4 WI-3px.4 Ciocoben
OCYIIECTBJIATH aHAJIU3
Hay4YHO-TEXHUYECKOU
Knaccugukaiius METOI0B HCCIIEAOBAHUS DJIEKTPOXUMHUCCKUX PEAKIIUI JIMTEPATypbI MO Crioco6am
15 HoﬂyquI/Iﬂ
KOMITO3UITUOHHBIX
MarepuaiioB ¥ 00paboTKy
pE3yJIbTaTOB I/ICCHCZ[OBaHI/Iﬁ
I10 U3YYCHHIO UX CBOICTB
. T1IK-4 WI-3x.4 Ciocoben
yKa)KHTe HpaBI/IJ'IBHI)II/I OTBCT OCYIICCTBJIATH aHAIN3
B moTeHIIHOANHAMUYIECKOM METO/IE Ha 3JIEKTPO/I MOIaeTCs: HAYYHO-TEXHUIECKOM
1 mocTosiHHAs BEIMYMHA IOTEHIHAIIA JHTEPATYpbI N0 criocobam
16 HoﬂyquI/Iﬂ
2 MOCTOSIHHAs BEIMYMHA TUIOTHOCTH TOKA
KOMITO3UIITUOHHBIX

3 moTeHuuman, MEHSOMUNCS 110 JINHEUHOMY 3aKOHY

MaTepHajioB U 00paboTKy
pe3yJbTaTOB UCCEAOBaHUMN
10 U3YYEHHUIO UX CBONCTB




YKaxuTte npaBUiIbHbIE OTBETHI I11IK-4 NT-3k.4 Criocoben
BenuunHy nmepexoHoro BpeMeHH MOXKHO ONPEICIUTh: OCYMICCTBILATE aHAIIN3
HAYyIYHO-TEXHUICCKOU
1 rpadudecku, Mo XpOHOIIOTEHIIMOTPAMME
JUTEPaTypHI IO CIIOCO0aM
MIOJIyYEHUS
KOMITO3UITMOHHBIX
2 rpaduyecKu, o MOJIAPU3ALMOHHON KPUBOM MAaTepuanoB 1 00paboTK
p p y
Pe3yNbTaTOB HCCIEA0BaHUN
IO U3YYCHHUIO UX CBONCTB
3 aHaJIUTUYECKH, IO YPAaBHECHUIO
2
17 13,4 D (zFCq
4ty =—o -
4 i
5 aHAJIWTUYECKU MO yPaBHEHUIO
i\/7, = const.
YKaxnuTte npaBUiIbHbIE OTBETHI I1K-4 W I-3x.4 Criocoben
OCHOBHBIE KWHETHUYECKHE TTApPaMETPBI, XapaKTEPHU3YIOIINE CTAIHIO MTEPEeHOCca 3apsia; OCYIICCTBILITE aHATN3
1 TOK O6MeHa I HaYyYHO-TCXHUYCCKOU
> 0 JUTEpaTypsl IO CII0CO6aM
18 1,3 HOJTyYeHus
2 xosdpuument quddysnu, D KOMITO3MIIMOHHBIX
MaTepHaJioB U 00paboTKy
3 koaddulMeHT nepeHoca, o PE3yJIbTaTOB MCCIE0BAHHIA
IO U3YYCHHIO UX CBOWCTB
[Tpu ancop6umu [TAB Bo3HMKaeT KaTOHAs MONISPU3ALIUS TIPH YCIIOBHH IMK-4 | UA-3nk-4 Criocoben
OCYIIECTBJIATH aHAJIU3
1. xorga ITAB agcopOupyeTtcst Ha OBICTPOPACTYIINUX TPaHAX KPUCTAIIOB; HAyYHO-TEXHMYECKOI
o o JIMTEPATYPHI 11O CHOC06aM
19 1 2. xorja oOpa3yercs CIJIONIHOH cI0i U3 aICOPOUPOBAHHBIX YaCTHUII; oMy qeHHs
KOMITO3UIITUOHHBIX

3. xorza ITAB B3anmozeiicTByeT C KOMIIOHEHTaMH JIEKTPOIUTA U IPOAYKTA

B3aUMOJCHCTBUSI 06pa3y;1 Ha MMOBCPXHOCTH JJICKTPOAa CILIOIIIHOM CJIOH.

MaTepHajoB U 00paboTKy
pe3yJbTaTOB UCCIEA0OBaHUM
10 U3YUYECHHUIO UX CBONCTB




®DaKTOPHI, CTOCOOCTBYIOIINE MOTYYECHUIO MEITKO3EPHHUCTHIX 0CAIKOB ITK-4 | UA-3nx-4 Ciocoben
OCYIIECTBIIATH aHAJIU3
1. BbICOKas KaTOHAs MUIOTHOCTh TOKA; Hay4HO-TEXHMYECKOH
JUTEPaTypHI IO CIIOCO0aM
2. BBICOKAs TEMIIEPATYpa; MOy e
20 1,35 KOMIIO3HITHOHHBIX
3. npucyrctBue [TAB B anektponurte;
MarepuaioB ¥ 00paboTKy
4. BBICOKAS 3JICKTPOIPOBOTHOCTD JICKTPOJINTA; Pe3y/IbTATOB HCCIICAOBAHMIH
IO U3YYCHHIO UX CBOUCTB
5. UCTIOJB30BAHNE KOMIUIEKCHBIX 3JI€KTPOJIUTOB.
VpaBHeHHe, ONpe/esIolIee BEpOSTHOCTh 00pa3oBanHs 3apo/bimeii Hopoit daser pa | 1IK-4 | W-3nks Criocoben
OCYIIECTBJIATH aHAJIU3
MOBEPXHOCTH JIEKTPOJIA: HAYYHO-TEXHUYECKOH
JUTEpaTypsl IO criocobam
patyp
K’ HOTydeHus
lw=B- exp(— 2 ) KOMIIO3UIIUOHHBIX
21 1 AE MaTepHaJioB U 00paboTKy
/ PE3yJIbTaTOB I/ICCJ'IGZ[OBaHI/Iﬁ
2 A _ K IO U3YYCHHIO UX CBOMCTB
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3. Inp. 4/77 =CONSL
OTMeThTe NpaBUIIbHBIN OTBET [TK-4 | UA-3pk.4 Criocoben
dopmyiia, Mo KOTOPOI PACCUUTHIBACTCS BPEMSI SJICKTPOJIN3a C IIEIbI0 HAHECCHUS OCYINCCTBIATE aHATHS
(3 HaYy4YHO-TCXHUYCCKOU
3a/ITaHHOM TOJIIIIMHBI METATUYECKOTO MTOKPBITHS
. JUTEPATypPHI 1O criocobam
11=1-S MOJTyICHUS
2 o P KOMITO3UIIMOHHBIX
{t=—"—" MaTepuanoB 1 06paboTK
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22 2 q PE3yJIbTaTOB I/ICCJ'ICI[OBaHI/Iﬁ
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BeiOparh  ypaBHEHHE, OIMCHIBAIOIIEE CKOPOCTh oOpazoBanust TpexmepHbiX | [TK-4 | M-3nx.4 CocoGen
OCYIIECTBIIATH aHAJIU3
3apoblIeh HAYYHO-TEXHUYECKOM
JUTEPaTypHI IO CIIOCO0aM
Linl=K;.- K/nz HOoJIyYeHus
23 1 2 In I — Kl/ o K//le KOMITO3UITMOHHBIX
MarepuaioB ¥ 00paboTKy
20 -V Pe3yNbTaTOB HCCIEA0BaHUN
3. rp=—M IO M3Y4EHHIO UX CBOKCTB
11IK-4 N -3pk.4 Criocoben
Bennumna 351eKTpPOKMHETHYECKOTO TOTEHIIMAAa BO3pAcTaeT Ipu OCYILCCTBILITH aHANIH3
HaYy4YHO-TCXHUYCCKOU
1. YBCIMYCHNH KOHIICHTPAIMM 3JICKTPOJINTA, JMTEPATYPBI 10 criocodam
24 2 y 3 MOoJIy4yeHUuA
2. IIpH MMOJIMPOBAHUHN IMOBECPXHOCTH DJICKTPOJA; KOMITIO3UIITUOHHBIX
MaTepHaJioB U 00paboTKy
3. YMEHBIIIEHUU KOHIEHTPAIIUHU JICKTPOTIUTA PE3yITBTATOB HCCIIEIOBAHHIT
I10 U3YYUCHHIO UX CBOICTB
T1IK-4 WI-3px.4 Ciocoben
[Ipu agcop6ium [1AB Bo3HUKAIOT TOJIIpU3AIIIN OCYIIECTRIIATS AHATHS
1) aIlCOP6HH0HHaﬂ HAyYHO-TEXHUIECKOH
JUTEpaTypsl IO CrIocobam
25 1,2 2) xaToaHas TOJTy4eHHs!
KOMITO3UITUOHHBIX
3) KOHIICHTPALHOHHAs MaTepHaoB U 00PabOTKY §
Pe3yNbTAaTOB HCCIEA0BaHNN
110 U3YYEHHUIO UX CBOMCTB
Peaknus memeHTanmuu OyaeT MPOTEKaTh MPH KOHTAaKTe CTajgbHOro snekrpoma ¢ | [IK-4 | UA-3nk.4 Criocoben
OCYIICCTBJIATH aHAIN3
PacTBOpOM Hay4YHO-TEXHUYECKOH
JIMTEPATYpPHhI 11O CHOC06aM
1. MegHOrO Kynopoca; noMTyHeHHs
26 13 KOMITO3HMIIHOHHBIX

2. CCPHOKHUCIIOTO IIMHKA,

3. XJ0puCTOi Menu

MarepuaioB ¥ 00paboTKy
pe3yJbTaTOB UCCEAOBaHUMN
10 U3YYEHHUIO UX CBONCTB




Paccunrarn NepeHanpsiKeHue KPHCTAIM3ANHUA Mxp) npu | [IK-4 | U/1-3nk.4 Ciiocoben
jeKkTpoocaxkaennd Ni M3 JJIEKTPOJHTA yKa3aHHOro cocrasa (puc.l) u OCYIICCTBILITE aHAIN3

. Hay4YHO-TEXHHYECKON
c¢aejJaTb BbBIBOJA O BJIUAHHH KAaTOAHOM IUIOTHOCTH TOKa Ha BCJIHYUHY JUTepaTypHI 0 criocobanm

NMEePpEeHANPAKCHUA KPUCTAJUIM3alUH. IOy UeH s
KOMIIO3UIIMOHHBIX
MaTepHUalioB U 00pabOTKY
18 Pe3yNbTaTOB HCCIEA0BaHUN
1:7 0 U3YYEHHIO UX CBOMCTB
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P I/IC.l. E, t KPHUBBIC 3JICKTPOOCAKIACHUA HUKCIIA HAa CTAJIb U3 DJICKTPOJIUTA COCTAaBa:
NiSO, * 7H,0 140 — + NiCl, * 6H,0 70§+ H3BO, 25§ npu 20°C ¥ KaToOXHON
mI0THOCTH ToKa, A/am? :1-1,5; 2-2,0; 3-3,0.
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MeTOI[ IMOTCHIHUOCTATHYCCKNX KPUBLIX IIJIOTHOCTh TOKA - BPEM:I.

I1K-4

N I-31k.4 Criocoben
OCYIIIECTBIISTh aHAJIH3
Hay4YHO-TEXHUUYECKOHN
JUTEPaTypHI IO CIIOCO0aM
HOJTy4eHHS
KOMIO3UIMOHHBIX
MarepuaioB ¥ 00paboTKy
Pe3yNbTaTOB UCCIIEI0BaHUI
10 M3Y4EHHIO UX CBOMCTB
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Oco0eHHOCTH MEKTPOXUMHUICCKUX PEAKIUi B TBEpIoi (haze.

I1K-4

W -31k.4 Criocoben
OCYIIECTBIISITh aHAJIH3
HaYYHO-TEXHUYECKON
JUTEPATYPHI IO CII0CO0aM
TOJTy4eHHS
KOMIO3UIUOHHBIX
MaTepHaJioB U 00paboTKy
PE3yIbTaTOB MCCIICIOBAHUI
10 M3yYEHHIO HX CBOWCTB
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KoHcTaHTa CKOPOCTH AIIEKTPOXUMUIECCKON PEAKITNH, €€ CBS3b C TUIOTHOCTHIO TOKA
oOmeHa

[1K-4

WI-3px.4 Ciocoben
OCYIIECTBIISITh aHAJIH3
Hay4YHO-TEXHUYECKOU
JUTEpaTypsl IO criocobam
TIOJIy4EHHUS
KOMITIO3UITUOHHBIX
MarepuaiioB ¥ 00paboTKy
Pe3yJbTaTOB HUCCIIEI0OBaHNI
10 M3YYEHHIO UX CBOMCTB
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Bri6epute ypaBHEHHE J1sl pacdeTa HCTUHHBIX YMCEJT IEPEeHOca KaATHOHOB

1 t="

X
2. T+:t++x_12' y
At

LI

[1K-4

WI-3x.4 Ciocoben
OCYULIECTBJISATh aHAJIN3
Hay4YHO-TEXHUYECKOH
JUTEPaTypHI IO CIIOCO0aM
I0JIy4YEHUS
KOMITIO3UITMOHHBIX
MaTepHajioB U 00paboTKy
pe3yJbTaTOB UCCEAOBaHUMN
10 U3YYEHHUIO UX CBONCTB




Bri6epuTe crmocoOb! JOCTaBKH PEarnpyromero BemecTBa K TOBEPXHOCTH [IK-4 | UA-3nk.4 Ciocoben
BHCKTpOI[a: OCYIIECTBIIATDH aHaHIiI’B
HAYyIYHO-TEXHUICCKOU
1. nuddysus, JIUTEpaTypHI IO criocodam
2.Murpanus, TOJTyCHHUS
32 12,4 KOMITO3UIIUOHHBIX
3. monspusanus MarepuaioB ¥ 00paboTKy
4. KOHBEKIHS. Pe3yIbTaTOB MCCIIETOBAHMIA
IO U3YYCHHUIO UX CBONCTB
3aBHCHMOCTH, ONHMCHIBAIOIINE CTAIIMOHAPHYIO AU DY3HI0 I[IK-4 | UI-3nk-4 Cnocoben
_ dCi OCYIICCTBJIATH aHAIN3
1. Ji=-Di (E Hay4YHO-TEXHUYECKON
dc: dZC' JIMTEPATYypPHhI 1O crocobam
33 2,3 2. (d_tl) y=D;i (d_Zl) HOJTyYeHust
y KOMITO3NITUOHHBIX
3. Jj=-D;-S-t (ﬁ MaTepHaioB U 00pabOTKY
dy pe3yIbTaTOB MCCIIEI0BAHMIA
10 U3YYECHUIO UX CBOMICTB
JBmwxymas cuna nporecca 1uddy3nuu B 371eKTpoIuTe [MIK-4 | UA-3px4 Criocoben
OCYIICCTBJIATH aHAIN3
1. T'pagrieHT XUMHYECKOTO MOTEHIMAA HAyTHO-TCXHHICCKON
JUTEPATypPHI IO criocobam
34 1 2. T'pamueHT XUMHUYECKOTO MOTCHIIMAJIA U TPATUEHT YJICKTPHISCKOTO NONydeHHs
HoTeHIrana KOMIIO3UITUOHHBIX
3. T'panueHT KOHIIEHTpaIHii MaTepHAIIOR 1 00paboTKy .
Pe3yNbTAaTOB HCCIEA0BaHNN
I10 U3YYCHHIO UX CBOICTB
T1IK-4 WI-3x.4 Ciocoben
JBmkyiast cuiia 00bI9HOM (M30TepMUUecKoid) Tuddy3un OCYINECTBIIATE aHAIH3
1 F o HAaYYHO-TCXHUYCCKOHU
. I'pagmeHT KOHIIEHTpAITHit
JUTEpaTypHl IO criocodam
35 1 2. T'pagueHTHI KOHIIEHTPAIMIA U TEMIIEPATYPhI TOJTydYeHUs
KOMITO3UIITUOHHBIX

3. TI'paguent TemnepaTypbl

MaTepHajioB U 00paboTKy
pe3yJbTaTOB UCCEAOBaHUMN
10 U3YYEHHUIO UX CBONCTB
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Hapucyiite monspu3anoHHy0 KpuByio npu auddy3nonnom
HepeHaNpPsIKSHUH.

I1K-4

N I-31k.4 Criocoben
OCYIIIECTBIISTh aHAJIH3
Hay4YHO-TEXHUUYECKOHN
JUTEPaTypHI IO CIIOCO0aM
HOJTy4eHHS
KOMIO3UIMOHHBIX
MarepuaioB ¥ 00paboTKy
Pe3yNbTaTOB UCCIIEI0BaHUI
10 M3Y4EHHIO UX CBOMCTB
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Hanumure ypaBHeHUE MOTHON NOISPU3AIMOHHON KPUBOH.

I1K-4

W -31k.4 Criocoben
OCYIIECTBIISITh aHAJIH3
HaYYHO-TEXHUYECKON
JUTEPATYPHI IO CII0CO0aM
TOJTy4eHHS
KOMIO3UIUOHHBIX
MaTepHaJioB U 00paboTKy
PE3yIbTaTOB MCCIICIOBAHUI
10 M3yYEHHIO HX CBOWCTB
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Hanummwure Ypasnenue Tadens.

[1K-4

WI-3px.4 Ciocoben
OCYIIECTBIISITh aHAJIH3
Hay4YHO-TEXHUYECKOU
JUTEpaTypsl IO criocobam
TIOJIy4EHHUS
KOMITIO3UITUOHHBIX
MarepuaiioB ¥ 00paboTKy
Pe3yJbTaTOB HUCCIIEI0OBaHNI
10 M3YYEHHIO UX CBOMCTB
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[IpoBogHMKaMu 1-TO poaa ABIAIOTCS

1 MeTanbl B TBEPAOM U pacCIUIaBI€HHOM COCTOSIHUHU, CYIbGUIbI U
KapOuIbl psifla METAIIOB, TpaduT.

2 3JEKTPOJIUTHI, XAMUYECKHE COEIMHEHNUSI, KOTOPbIE HAXO/IACh B TBEP/IOM,
PacTBOPEHHOM WJIM PaCIIaBIEHHOM COCTOSIHUY MPOBOJAT IEKTPUUECKUI
TOK

[1K-4

WI-3x.4 Ciocoben
OCYULIECTBJISATh aHAJIN3
Hay4YHO-TEXHUYECKOH
JUTEPaTypHI IO CIIOCO0aM
I0JIy4YEHUS
KOMITIO3UITMOHHBIX
MaTepHajioB U 00paboTKy
pe3yJbTaTOB UCCEAOBaHUMN
10 U3YYEHHUIO UX CBONCTB




40

B npennoxeHHbIX ypaBHEHUAX yKaxuTe | 3akoH Puka
dc;
1=-0 (%)

(=0 (52)

I1K-4

N I-31k.4 Criocoben
OCYIIIECTBIISTh aHAJIH3
Hay4YHO-TEXHUUYECKOHN
JUTEPaTypHI IO CIIOCO0aM
HOJTy4eHHS
KOMIO3UIMOHHBIX
MarepuaioB ¥ 00paboTKy
Pe3yNbTaTOB UCCIIEI0BaHUI
10 M3Y4EHHIO UX CBOMCTB
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MeTo/ raibBaHOCTATHUECKUX KPUBBIX IIOTCHILHUAJI-BPEMSI.

I1K-4

W -31k.4 Criocoben
OCYIIECTBIISITh aHAJIH3
HaYYHO-TEXHUYECKON
JUTEPATYPHI IO CII0CO0aM
TOJTy4eHHS
KOMIO3UIUOHHBIX
MaTepHaJioB U 00paboTKy
PE3yIbTaTOB MCCIICIOBAHUI
10 M3YyYEHHIO HX CBOWCTB




