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(mpotokon 3acexanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

L{enb OCBOCHHMSI TUCITUTUTUHEI — (()OPMUPOBAHKE MIPEACTABICHUI 00 0COOCHHOCTSIX TOTyYSHUS
AEKTPOOCAXKACHHBIX METAIOB M CILIaBOB, UX KHHETUKU POCTa U MOP(OJIOTHH, a TaKKe 001acTu

X IPUMCHCHUA.

2. Mecto aucuuminnsl B ctpykrype OIIOII BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
®du3uKa KOHJICHCUPOBAHHOTO cocTosiHus Pusnka, Xumusa, Marepuasioseaenue u TKM, Beenenue
B mipodeccuto, MeTpoiorus, CTaHAapTH3AIUS U CePTHPUKAIHUS.

I[I/ICI_II/IHJII/IHBI " IIPAaKTHUKU, JJI1 KOTOPBIX OCBOCHUC I[ElHHOfI JUCHUITIINHBI HGO6XOI[I/IMO KakK
npeamecTsyromee: s HallMCaHUA BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTBI; Mexanuueckue Hu
(1)I/I3I/I‘~I€CKI/IC CBOMCTBA MaTCpHraIoB; MeTtanmmueckue 1 HeMETaJInIeCKIe MaTCpUuaJIbl

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsbl
JOCTHKEHUS
KOMIIeTeHIUii
(Ko ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

ITK-7 cmocoOHOCTBIO
BEIOMpATh U IPUMCHSITH
COOTBETCTBYIOIIHEC
METOJTBI MOJICTTUPOBAHUS
bu3NYECKUX, XUMHUYECKUX
1 TEXHOJIOTHYECKUX
MPOLIECCOB

3HaTh: 3JIEMEHTHI SHGKTpOXHMquCKOﬁ

KUHETHKHU u Mopdonorugeckue
XapaKTEPUCTHKU KOMITaKTHBIX
ANMEKTPOIUTHICCKUX OCaJIKOB;
OCHOBHBIE€ TIOHATHUS U  TEPMUHBI,

MPHUMCHACMBIC B DJICKTPOXUMHHN

YMmerh: HCIIOJIb3YA COBPCMCHHBIC
IpCaACTaBICHUA 00 SJICKTPOJIUTHUICCKUX
MaTcpuajiax OPHUCHTHPOBATHCA B
OCHOBHBIX MCTOAWKAX TIIOJYUCHUA U
MCTOdAX MOACIINPOBAHUA CI)I/I3I/IKO'
XUMHYCCKUX ITPOLECCCOB

Baagers: CITOCOOHOCTBIO nojiydatb Hu

000011aTh JKCIIEpUMEHTAJIbHbIE
JTaHHBIE
IT1K-9 roToBHOCTEIO - 3HaTh: TEXHOJOTMYECKHX IMPOIECCOB

y4acTBOBaTh B pa3paboTKe
TEXHOJIOTUIECKUX
IPOLIECCOB NIPOU3BOJICTBA
1 00paOOTKHU MOKPBITUH,
MaTepHaJoB U U3AETHil u3
HUX, CHCTEM YIIPaBJICHUS
TEXHOJIOTUYECKUMHU
HponeccaMu

MIPOU3BO/ICTBA U 00PaOOTKH MOKPHITHH.

YMeTb: HCIOJIB30BATh COBPEMEHHBIE
MPEICTABICHUS 00 DJIEKTPOTUTHUECKUX
Marepuangax, s M[pPOTHO3WPOBAHUSA
BO3MOXXHOCTM TPUMEHEHUS UX UId
pelIeHrs MPaKTHYECKHX 3aja4

Baaners: COBPEMEHHBIMU
MIpe/ICTaBICHUSIMU 00
MEKTPOJIUTUYECKUX  MaTepuaigax u
MaTEepHAIIOB U M3CTHHA U3 HUX, CUCTEM
yIIpaBJICHUS TEXHOJIOTUIECKUMHU
IIPOIIECCAMHU.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYyILLEr0

Bun . KOHTPOJIA
N HanmeHnoBaHnMe TeM 3aHATHI HNuTepakTusb,
Moayas (pa3aen) yueOHOI . Cemectp | O0bem, u.| Baibl (HaMMeHOBaHUe
(yuedHoli padoThI) y,
padoThI OLICHOYHOI0
cpeacrsa)
Beenenue Jlex 1.1. TIpocTpaHCTBEHHOE pacHpeaeIcHIe 7 1 2 CobecenoBanue
Tema 1 Crpoenue Ilp 3apsioB 1
rpanuiel  pazgenal Cp 1.2. Cnenuduueckas ajacopOous 5
METAJLI-BOJHBIN
pACTBOP Jlex 1.3 AncopOumst MOBEPXHOCTHO-AKTUBHOTO 7 1 CobecenoBanue
SIEKTPOTHTA IIp BemectBa (ITAB) 1
Cp 2
Tema 2| JIek 2.1. OcHOBBI TEOpUH TIEpEHOCA 3apsaa 7 2 2 CobecenoBanue
Dnexkrpoxummyeckast | [1p gyepe3 TPaHuILy JIEKTPOJ - PaCTBOP 2
KUHETHUKA Cp 2.2. Tox oOMeHa. epeHanpsHKECHUE 2
Jlex 2.3. KuHetnka 3apsga B IPUCYTCTBHHU 7 2 2 CobecenoBanue
Ip I[TAB 2
Cp 2.4 OcoOGeHHOCTH OCaXACHUS METAIIIOB U3 2
KOMIIIEKCHBIX JIEKTPOJIUTOB
Tema 3 Boustane | Jlek 3.1.  Craumonapnas  guddysus u 7 1 CobecenoBanue
Macconepenoca Ha |IIp murpanus. Jnddy3nonnsiii cinoi 1
CKOPOCTh Cp 3.2. TonumwHa 1udPy3nOHHOTO C0s 3
ANEKTPOXUMHYECKO
ro mporuecca Jlex 3.3. IlpenenbHblii au(QY3NOHHBIA TOK, 7 1 CobecenoBanue
IIp TG Py3MOHHOE TTepEeHANPSIKEHNE 1
Cp 3.4 PabGoyas u npenenpHas nuddy3noHHas 4
IUIOTHOCTh TOKA
Tema 4 Jlex 4.1 CtymeHH, U3JIOMBI, aJ1-aTOMBI, a]-HOHBI 7 2 2 CoOecenoBanue
Mopdodomnorus IIp 4.2 HopManbHbIN U CIIOEBOW POCT 2
Cp 2




®opMbl TEKYILLEr0

Bun . KOHTPOJIA
Moayas (pa3aen) yueOHOI Ha"MeHOBamfe TeM satstun Cemectp | O0bem, u.| baibl Hurepakrus, (HamMeHOBaHUe
(yuedHoli padoThI) y,
padoThI OLICHOYHOI0
cpeacrsa)
pacTymen Jlex 4.3 BiustHue aacopOuu Ha CKOPOCTh 7 2 CobecenoBanue
MOBEPXHOCTH IIp AIIEKTPOIIN3A 2
MeTaJiia Cp 4.4 Mopdosiorndeckue XapakTepruCTUKH 2
KOMITAKTHBIX AJIEKTPOJTUTUUECKUX OCAIKOB
Tema 5 Jlex 5.1 OcHOBHBIEC 00TaCTH MPUMECHECHHS 7 1 CobecenoBanue
Onexrpoocaxaenue | [Ip AIEKTPOXUMHUYECKH MOJTYyYEHHBIX CILIABOB 1
CILIaBOB Cp 5.2 YcnoBus craBooOpa3oBaHUs 4
Jlex 5.3 TexHOI0rUYeCKU MPOIEeCcC HAHECEHUSI 7 2 CobecenoBanue
IIp raJbBaHUYECKHUX ITOKPBITHI 2
Cp 5.4 Tumsl CTPYKTYPBI DIEKTPOXUMUIECKU 2
OCaXKJICHHBIX CTJIABOB
Jlex 5.5 OCHOBBI U OTJINYUTEIILHEIE 7 1 CobecenoBanue
IIp 0COOCHHOCTH MOJICITUPOBAHHUS 1
Cp AIEKTPOXUMUUYECKHUX U TEXHOJOTUUYECKUX 2
MIPOLIECCOB
Ilonroroska k 3auery|Cp 7 10
Hroro: 72




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OCHOBHOW JEATENBHOCTBIO B IpoIiecce O0yYCHHs JAaHHOW TUCIUIUIMHE, SBIISETCS y4eOHas
JESITEIIbHOCTD, XapaKTePU3YIOMIAsICSl CHCTEMOU IMO3HABATEIHHBIX MPOIIECCOB.

[Mpu peanusanuu y4eOHOW MMCHMILTMHBI HCIOJB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbBIC
TEXHOJIOTHUU:

TexHo0THs TPaIUIIMOHHOTO O0YyUEHHsI — MpeIaracT TPAIUIIMOHHYIO ITOCIIEI0BATEILHOCTD
U3y4eHHsI HOBOT'O MaTepHara.

WNudopmanroHHbIe TEXHOJIOTUH — MPEJIAraloT HCIIOJIb30BaHHE KOMITBIOTEPA.

WHTepakTHBHBIC TEXHOJIOTHH — MPEIJIaraloT IUAIOroBoe OO0ydYeHHe, B XO0JIe KOTOPOTO
OCYILECTBIISICTCS B3aMMOJICHCTBUE MEXAY CTYACHTOM W MpPENoJaBaTelieM, MEXIy CaMUMH
CTYJICHTaMH.

B pasgene 1 ucnonb3yercss nHTepakTHUBHas ¥ WHMOpMaIoHHas TexHoiorus (Jlexmus —
Oecena ¢ MCIOJIb30BaHUEM IIPE3CHTAIIHNHN);

B pasgenax 2-3 WCHONB3YIOTCS TpaJULMOHHAs, HWH()OpMAIMOHHAs W HMHTEPAaKTUBHAS
TEXHOJIOTUH (JICKIMsI, TPAaKTUYECKOe 3aHATHe, CEMHHAp-IAHCKYCCHs, JeKIus — Oecema ¢
UCIIOJIb30BaHUEM ITPE3CHTAINH, TIPOOJIEMHBII CEMHHAP).

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

Lenu, moctaBieHHbIC MTPU U3YYECHUHU Kypca, TOCTUTAIOTCA 3a CYET KOMIUIEKCHOTO MOAX0Aa K
00y4YEHHUIO CTYICHTOB, OCHOBAaHHOT'O Ha COYETAHUU TEOPETUYECKOTO Kypca, MPAKTHUECKUX 3aHATUI
Y CaMOCTOSATEIIbHON MTO3HABATENLHOMN JAESTEIHLHOCTU CTYICHTOB.

N3ydyeHne TeOpeTUYECKOro Kypca MPOBOAUTCA B CHEHUATM3UPOBAHHBIX JIEKIIMOHHBIX
AyAUuTOpUAX C HCHOJB30BAHMEM BUIACOTCXHUKH, HOSBOJI}IIOIIICf/'I TPAHCIIUPOBATE YCPE3 MOHUTOP
PUCYHKH, CXEMBbI, MOJIENIH, KOTOPbIE B 3HAYUTEIHHOM CTENIEHH 00JIerdatoT MOHUMaHUEe Kypca.

Ha mnpaktuyeckux 3aHATUSAX CTYOEHTbl NPUOOPETAIOT HABBIKM MCCIIEA0BATEIbCKOM
NESTEIbHOCTH M YMEHHUSI OOBACHATH pPE3yNbTaThl OSKCIEPUMEHTA, OCHOBBIBAACH Ha 3HAHMIX
TEOPETUYECKOMN YacTH Kypca.

WunuBuayanbHass  caMOCTOSITENbHAs ~ IIO3HABaTellbHAs  JACSTENbHOCTh  CTYJIEHTOB
3aKiI04aeTcs B Moja0ope JMTepaTyphl MO pasjenaMm Kypca U ee ulydeHuu. llpu stom
MPEeAYCMOTPEHBI MHIMBUIYaIbHBIE U TPYIIIOBBIE KOHCYJIBTAIIMHU IO M3y4aeMbIM pazjenam Kypca. B
PE3YIbTATC H3YUCHUA I[&HHOfI JUCHUIUIMHBL CTYACHTHI OJOJIKHBI HpI/I6p€CTI/I 3HaHUA, YMCHUA U
OTIpe/IeNIEHHBIN OMBIT, HEOOXOAUMBIE JIJIsl OyAyIIel HHKEHEPHOU NesSTEIbHOCTH.



7. OuleHOYHbIE CpeIcTBa

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koxa xonTposmpyemoii

HaumeHnoBanue
Cemectp KOMIleTeHIHHU (WIH ee
OIIEHOYHOI0 CpeICTBA
4acTu)
7 ITK-7 Borpocs! 11t cobecenoBanus:

tema 1 Bompocsl ¢ 1-16
TeMa 2 BOnpocsl ¢ 1-6

Tema 3 Bompock ¢ 1-6
Tema 5 Bonpoc 11

Tect: Bompocsr 1-50
Bomnpocsr k 3auery 1,3-10
7 [1K-9 Bormpocs! 1u1st cobeceoBaHus:
tema 4 Bonpocsl ¢ 1-10
tema 5 Bompockl ¢ 1-10
Tecr: Bompocsr 51-100
Bonpocs! k 3auery 2, 11-24

7.2. TunoBble 3aJaHUS] MJIU HHbIE MAaTePUAJIbl, HEO0XOIMMBbIE IJIfl TEKYIero KOHTPOJIsI

7.2.1. CobGecenoBanue

(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tema 1 CTpoeHue rpaHuibl pa3jiesia MeTaLI-BOAHBINH PACTBOP 3JI€KTPOJINTA

Bonpocs! aJ1st npopadoTku

1. DnexTpoxuMHUYECKHE TPOLECCHI, TPUMEPHI JIEKTPOXUMUUYECKUX MTPOLIECCOB.

2. DNeKTPOKpUCTAIIIN3ALUS — onpeaesieHue. [Ipumepsl 31eKTpOKpUCTAIUIN3ALUH.

3. OCOOEHHOCTH NIEKTPOKPHUCTAIH3AINN IO CPABHEHUIO C IPYTUMH SJIEKTPOTHBIMHU TTPOIIECCAMH.
4. Obpa3oBaHue KPUCTAIUTMUECKUX 3apObIIIEH.

5. [lonsiTue noKpUTHYECKas, 3aKPUTHUECKAsl CTaJAUH IEKTPOOCAKIACHUS

6. 'oMoreHHast HykJIeals B 3JI€KTPOJIN3E

7. BbIBOJIbI ypaBHEHMsI U3MEHEHHsI CBOOOIHOM SHEPTUU MpU 00pa30BaHUK KPUTUUYECKOTO
3apOoJIbIIlIa.

8. I'papuk n3meneHust CBOOOTHOM SHEPTHU B 3aBUCHMOCTH OT pa3Mepa 3apo/IbIIia.

9. 'eTeporeHHas HykJeanus Mpu 3JIEKTPOOCAKICHUH

10. BeiBo/1 ypaBHEHHSI H3MEHEHHS CBOOOTHOM SHEPTUU 00Pa30BaAHUS TPEXMEPHOTO CHEPHISCKOTO
3apo/IbIIlIa.

11. I'paduueckast 3aBUCUMOCTH (paKTOpa T€TEPOreHHOCTH OT yIjla CMaulBaHUsI.

12. [IsymepHas Hykneanus. OnpeeneHue U NposiBICHHUE.

13. Mexaum3m Hykieanun @onemepa — Bebepa; @panke — Ban — nep — Mepse; CtpaHCcKOTO —
KpricraHoBa.

14. ATomucTHYeCKUH TTOAXO0 K TEPMOIUHAMUKE HYKJICAITHH.

15. OcobeHHOCTH TEPMOJUHAMUKH HJIEKTPOKPHCTAIITH3ALIH.

16. @yHKIMs pacpeeseHns 3apobIIeH TI0 pa3MepaM.

TeMma 2 JJIeKTPOXUMHYECKAS KHHETHKA

Bonpocs! 1J1s1 npopa6oTku

1. CkopocTs nepexo/ia B 3aKpUTHUECKYIO 00J1aCTh MPH 3JIEKTPOKPUCTAIIN3ALNN METAIIJIOB.
2. CranmoHapHasi HyKJIeaIusi IPU JIEKTPOKPUCTATUTU3AIMHA METAJIOB.

3. I[ToToxk 3apopsIieii, mIEPeXOoAAIINX B 3aKPUTHIECKYIO 00JIaCTh.



4. BoruncieHue cTalliOHapHOTO TOKA MPH 3JIEKTPOKPUCTAIIIIN3ALUN METAILIOB.

5. HecranuronapHas Hykjeanus Ipu 3JeKTPOKPUCTAIUIM3ALUN METAJIIOB.

6. BpeMms oxu1aHus IEPBOTO 3apOABIIIA; POCT U30JIMPOBAHHOTO 3apOBIINIA; POCT aHCaMOJIeH
HE3aBHCHUMBIX 3apOJBIIIEH; yUeT EPEKPBITUS 3apOIBIILIEH.

Tema 3 Biausinue MacconepeHoca Ha CKOPOCTh 3JIEKTPOXMMHUYECKOI0 Mpomecca

Bonpocs! 1J1s1 npopa6oTku

1. Pacnpenenenue noteHuana no 00bEMy 3JEKTPOIUTa U paclpeiesieHue TOKa 10 MOBEPXHOCTH
AIIEKTPOJIOB.

2. KpaeBble 3agaun Jisl CTAllMOHAPHOTO 3JIEKTPUUECKOTO MOJIS.

3. IlepBuuHOE 1 IpeAETBHOE TOJIS.

4. BropuuHsle M0JIs; [0JIe MOJSPU3aALUU; TPETUYHBIE MOJS U TPETUUHOE paclpeiesieHue ToKa.

5. OCHOBHBIE IPUHLUIIBI pacyeTa 3JIEKTPUUECKUX MOJIEH B 3JIEKTPOIU3Epax.

6. Citydau pacnpeaeneHus ToKa IpH 3IEKTPOXUMHUYECKOM MpoLiecce.

Tema 4 MopgoJiorus pacryuieii HoOBepXHOCTH MeTaJLIAa

Bonpocs! aJ1s1 npopa6oTku

1. Mopdomnorus u CKOpocTh pocTa MOBEPXHOCTU METAJUIA MPH SIEKTPOKPUCTAITU3AIUH.
2. CTyneHd 1 U3J10MBbl. XapakTep CTPOSHUS TPaHu C OOJIBIIUMHI HHICKCAMHU.

3. Baxkneiinme 0coOEHHOCTH MOBEPXHOCTH KPHUCTAIIA.

4. HopmanbHblii U ciioeBoil pocT. CKOPOCTh HOPMAJIBHOTO POCTa METAJUIMYECKUX OCAJKOB.
5. Mopdonoruueckre XxapakTepUCTUKH MTOBEPXHOCTH KOMITAKTHBIX AJIEKTPOIIUTUYECKUX OCA/IKOB.
6. OcHOBHBIE MOpP(]OITOTHYECKHE THITBI 0CaAKOB. [IMpamMuIel 1 cimpainy.

7. CoUCTBIH, MIAaCTUHYATBINA POCT KPUCTAJIIOB.

8. Ilpuposa MakpoCTyIeHEeW Ha MOBEPXHOCTH AJIEKTPOIMTUIECKUAX OCAIKOB

9. Kpucraminueckas mepoxoBaTocTb.

10. TexHONIOTHYECKHIA MTPOIIECC HAHECEHUS TAIbBAHUYECKUX TTOKPBITHI

Tema S DjiekTpoocakieHue ClJIaBOB

Bonpocs! aJ1st npopadoTku

1. DnekTpoocaxkieHre CIIJIaBOB.

2. YcnoBus CI1aBooOpa3oBaHMUs.

3. [NaprmansHble TOISIPU3AMOHHBIE KPUBBIE IS KOMIIOHEHTOB CIIIaBa.

4. PaBHOBECHBIE U CTallMOHAPHBIE OTEHIIUANBI CIIJIABOB.

5. Y4er 3Hepruu crjaaBooOpa3oBaHus MIPH pacyeTe MOTEHIIUAJIOB BbIIEIEHHUS CILUIaBOB.
6. BiusiHue pazinnuHbIX (pakToOpoB (cocTaB pacTBOp, TEMIEpaTypa, MOTEHIIHal, INIOTHOCTh TOKa,
nepeMenInBaHue, dJeKTPUUECKUN PEKHUM) Ha COCTAB CIIJIaBOB.

7. IIoBEpXHOCTHBIE CIIJIaBHI.

8. CTpyKTypa 2JIEeKTPOXUMHUYECKIX OCAJKOB METAJUIOB ¥ CIUIABOB.

9. O0pa3oBaHuE MOJMKPUCTATITNIECKOTO Ocaika. I paHuIIbl 3epeH, Ae(eKThl YITaKOBKH
KPUCTAJIMYECKON PELIETKH, TOUeUHbIe 1e(EeKThI, TBOMHUKOBBIE TPAHUIIbI, TUCIOKAIUH
10. I3MeHeHue CTPYKTYpHhI ITOCIe OKOHYAHHS SIEKTPOIIH3a.

11. OcHOBBI U OTAUYUTENBHBIE OCOOCHHOCTH MOJETUPOBAHNUS ANEKTPOXUMUYECKUX U
TEXHOJIOTMYECKHX IIPOLIECCOB

Kpurepun onenkmn:

- OILIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIM CTYJEHT J1ajl MOJIHbIE NCUEPIBIBAIOIINE OTBETHI
Ha 4 BOIpoca WJIM €CJIU CTYAEHT JaJl ITOJIHbIE UCUEPIIBIBAIOLINE OTBETHI HA 3 BOIIPOCA WJIM OTBETUII
Ha TPU WIH YEThIpE BOIpPOca ¢ HEOOIbIIMMH 3aMEeUaHUSIMU (HE CYIIECTBEHHBIMU 3aMEUaHUSIMU );

- OIICHKA «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT JaJI MTOJTHBIHN HC‘ICprIBaIOH_[I/Iﬁ
OTBET TOJIBKO Ha OJIMH WJIM JIBA BOIIPOCA.



7.2.2. TecrupoBaHme

(HaumenosaHue OYEeHOUHO20 CPedCcmea)

(bank TecToBBIX 3amanHuil pazmenieH Ha O6pa3oBarensHoM noprane TI'Y wim B cucreme
3IIEKTPOHHOT0 00y4yeHus Moodle)
IIpumeps! TecToBbIX 3ananui IIK 7
OM 3akpbITOro THIIA
3ananue 1
3anonnume nponyck: 6cmasbme nPonyujeHHole C106da.
[Tpouecc ypaneHuss TOHYAMIIMX OKUCHBIX IUIEHOK C IOBEPXHOCTH JETAlM B TajlbBaHUYECKHX
TEXHOJIOTUSAX Ha3bIBACTCS
IIpaBUIBHBIN OTBET: AEKAIMPOBAHUEM

3agadue 2
3an0ﬂHume l’lpOl’lyCK.' ecmaevmne nponyu;eHHble CcJjloed.
Cocyn ¢ pacTBOPOM 3JICKTPOJIUTA, B KOTOPBIA MOTPYKEHBI JIBa WIIA O0JIee JJIEKTPO/Ia, Ha3bIBAIOTCS

IIpaBUIBHBIN OTBET: JIEKTPOXUMHUYECKAs TUEHKa

3ananue 3

Bowibepume 00un npasuibHulil 6apuanm omeema.

Br16epute ocHOBHBIE y3I1bl IPUOOPOB /IS DIEKTPOXUMHUUECKUX METOJ0B aHanu3a (OMA).
a) DIIEKTPO/IbI CPABHEHHUS

0) PIEKTPOXUMHUYECKAs STUehKa

B) YCTPOMCTBO AJIS MOJICPKAHUS TEMIIEPaTyphl JIEKTPOIUTA

[TpaBunbHBII OTBET: O

3aganue Ne 4

Bvibepume o0un npasunbHulil eapuanm omeemad.
13 yero cocTOUT 3JIEKTpOXUMUYECKas siueika?

a) COCYyJl C paCTBOPOM 3JIEKTPOJIUTA U HIIEKTPOJAAMHU
0) TepmocTat

B) UCTOYHHK TOKA

IIpaBUIBHBIN OTBET: a.

3aganue Ne 5

Buvibepume ooun npasunvhwili 6apuanm omeema

Kaxkue BemecTBa Ha3pIBalOTCS PJIEKTPOAKTUBHBIMU?

a) BEI[ECTBA, CIIOCOOHBIE YIaCTBOBATH B AJIEKTPOTHON OKUCIUTENHLHON NI BOCCTAHOBUTEIHHOM
peaKIu.

0) BelecTBa, CIIOCOOHBIC YUaCTBOBAThH B DJIEKTPOTHOM PEAKIIUU Pa3II0KEHUS.

B) BEIECTBA, CTIOCOOHBIE YYAaCTBOBAThH B DJIEKTPOHON OKUCIUTEIHLHON pPEeaKIuu.

IIpaBUIBHBIN OTBET: a

3amaunue Ne 6

Bwibepume 00un npasunvHulil 6apuanm omeema

Kaxoit mponecc onpenenser CTaHAapTHBIN AIEKTPOIHBIN NOTEHIAAI?
a) BOCCTaHOBJICHUS

0) OKHCIICHHS

B) pa3yIOKEHUs

[IpaBuibHBIN OTBET: a

3aganue Ne 7



Bwibepume 00un npasunvHulil 6apuanm omeema

OT yero 3aBUCHUT 3HaK 3apsla PaBHOBECHOI'O 3JIEKTPOJHOrO MOTEHIMajda Ha TpaHulE pas3zaesna
MeTaJljia ¢ BOJHBIM PACTBOPOM €T0 COJIH?

a) OT PHEPIUU TUpPATALUU HOHOB

0) PHEpruy BBIX0J1a HOHOB METAJLIA U3 KPUCTAIUINYECKON PEILIETKU

B) OT COOTHOIIEHUS YHEPTUHU BBIXOJ]a HOHOB METalljla U3 KPUCTAJUINYECKOHN PEeIIeTKH U SHEPTUU
rupaTalii HOHOB

[IpaBuibHBIN OTBET: B

3aganue Ne 8

Buvibepume ooun npasunvhwili 6apuanm omeema

Kaxkoit 3HaK MMEIOT 3apsabl CTAaHAAPTHBIX 3JIEKTPOJHBIX MOTCHIIMAIOB aKTHUBHBIX METAJIOB MPHU
KOHTAaKTE C paCTBOPaMU COOCTBEHHBIX COJIECi?

a) OTpHUIIATEILHOE 3HAYCHHUE DJICKTPOJHOTO MOTCHIIHAIIA

0) MOJIOKUTETHFHOE 3HAYEHHUE JICKTPOJHOTO MOTEHIINAIIA

B) HEHTpaAIIbHOE 3HAYCHHE DJICKTPOJHOTO IMOTESHIIHAJIA

IIpaBUIBHBIN OTBET: B

3ananne Ne 9

Buvibepume ooun npasunvhwili 6apuanm omeema

M3 xakoro marepuana JJOJDKEH OBITh HM3TOTOBJICH METAUTUYECKUN DJIEKTPOJ, YTOOBI TpU
MOTPYXEHUH B TUCTHUILTUPOBAHHYIO BOJY €r0 MMOBEPXHOCTD 3apsiKallach OTPUIATENILHO?

a) aKTUBHBIA METaJlI

0) MaJIOAaKTUBHBIM METAJLIT

B) J1t000#1 MeTasl

IIpaBUIBHBIN OTBET: B

OM oTKpBITOro THIA

3amanue 13

latime pazeeprymeuiii omeem.

[lepeuncnure yCTpONCTBA, HCIIOJIB3YyEMbIE B AJIEKTPOXMMHUYECKUX MpuOOpax [uisi H3MEpEeHUs
AIIEKTPUYECKUX NTaPAMETPOB.

[IpaBuiIbHBIN ~ OTBET: MHUKpPOAMIIEPMETPBI, MUJUIMBOJIBTMETPHI, MOCTBI ~ COIPOTUBIICHUS
NIEPEMEHHOT0 TOKA , KOHJYKTOMETPBI.

3amanue Ne 14

aiime pazeeprymuiii omeem.

[lepeunciute OCHOBHBIE BUABI ANIEKTPOXUMUUYECKUX STUEEK:

[TpaBuibHBIN OTBET: raTbBaHUYECKUMN 3JIEMEHT, AIIEKTPOIUTHYECKAS sTYerKa,
KOHJIYKTOMETpHUUECKas siueiika

3anmanue Ne 15

aiime pazeeprymuwiii omeem.

Ilepeuncnure JTarbl, KOTOpBIE IpeaIoaract MaTeMaTH4ecKoe MOJIETUPOBAaHUE
AIIEKTPOXUMHUYECKUX MPOLIECCOB

[TpaBunbubIil otBeT: 1. Ilepexon ot TexHomoruueckoro odwekTa (TO), k ero pacuerHoit cxeme. II.
Marematuueckoe (opmanbHOE) OMNHMCAHME pPACUETHOM CXEMbl B BHJIE MaTEeMaTHYECKUX
COOTHOILIEHUH, YCTaHABIMBAIOIIMX CBA3b MEXIy IapamerpamMu OOBEKTa, T. €. CO3/IaHue
maremarnueckod mozemu (MM). III. KadecTBeHHBIH W OIICHOUYHBIN KOJMYECTBEHHBIA aHAU3
YIPOIIECHHON MOJIENH C IIeNBI0 BBISBICHUS BO3MOXKHBIX MPOTUBOPEUHA, TPEOYIOIIMX MEPEecMOTpa
pacyeTHON CXeMbl, © 00OOCHOBaHHOTO BBIOOpa padoueit moxenu TO. IV. Paszpaborka anropurma
BBIUMCIIUTENBHOIO JKcnepuMeHTa. V. Co3naHue mnporpaMMbl, IO3BOJSIIOUIEN peaau3oBaTh



BBIOPAHHBIA AITOPUTM MOJAETHPOBAHUS CPEICTBAMH BBIYMCIMTENbHON TexHHKH. VI. JlopaboTka
aroputMa 1 MM Ha OCHOBE COMNOCTaBJIEHHUsS Pe3yJbTATOB pacuyeTa IO YNPOLICHHON M pabouei
mozeisaM. VII. Ilocne ycTpaHeHHs HENOYETOB TpHALy «MOJEIb — ajlrOpUTM — IIporpamma
UCMOJB3YIOT AJIsi IPOBEIEHUS BBIYMCIUTEIBHOIO AKCIEPUMEHTAa U BBIPAOOTKM IMPAKTHUECKUX
pEKOMEH a1, HallpaBJIeHHbIX Ha coBepuieHcTBoBaHue TO.

IIpumepsl TecTroBbIX 3ananmii IIK 9

OM 3akpbITOro THIIA

3ananue 51

3anonnume nponyck: 6cmagbme nPonyujeHHble Cl08d.

TexHOIOrnuecKui MpoUecC HAHECEHUSI TAJIbBAHUYECKUX MTOKPBITUI HA JIETAJIA COCTOUT U3
OCHOBHBIX 3TAIlOB.

IIpaBUIBHBIN OTBET: TPEX

3amanue 52

3anonnume nponyck: 6cmasbme nPonyujeHHole Clo6da.

O06e3xupuBanue aetanei (Mpu raJbBaHUYECKONW TEXHOJIOITMH HAaHECEHUS! TOKPBITHI) TPOU3BOIUTCS
B IIIEJIOUHBIX PACTBOPAX C MOCIEAYIOIIEH JeTajiedl U BOJE.

IIpaBUIBHBIN OTBET: IPOMBIBKOM

3ananueS3

Buvibepume ooun npasunvHulll 6apuanm omeema.

BapuannonHbpie METOBI pacueTa IEKTPUIECKUX MOJICH B AIEKTPOIM3epax OCHOBAHbI HA

a) TOM, 4TO peajbHOE€ OOBEMHOE paclpelesieHue TOKa COOTBETCTBYET MHUHHUMYMY CyMMapHO
BBIJIETISIEMOTO JKOYJIEBA TEIUIA

0) 3aMEHe YaCTHBIX MPOU3BOAHBIX OTHOLICHUAMHU KOHEUHBIX Pa3HOCTEN

B) MpeoOpa30BaHUM 3aJaHHOM IJIOCKOM 00JIaCTH CIIOKHOUM (GOpMBI B 60JIee TPOCTYIO 0071aCTh
IIpaBUIBHBIN OTBET: a

3ananue Ne 54

Buvibepume ooun npasunvnwlii 6apuanm omeema.

MeTo1pI KOHEUHBIX pa3HOCTEN MPH pacueTe dMEKTPUUECKUX MOJIEH B 3JIEKTPOIN3Epax OCHOBAHBI HA
a) TOM, YTO peallbHO€ OOBEMHOE pacHpeiesieHHEe TOKa COOTBETCTBYET MHUHUMYMY CYMMAapHO
BBIJIETISIEMOTO JHKOYIIeBa TEIUIa

0) 3aMEHEe YaCTHBIX MMPOU3BOIHBIX OTHOIICHUSIMU KOHEYHBIX Pa3HOCTEH

B) MpeoOpa3oBaHUM 33JaHHOH TIIOCKOM 00JIaCTH CIIOKHOM QopMBbI B O0JIee MPOCTyI0 001acTh
[TpaBuiibHBII OTBET: O

OM 0TKpBITOro THIIA
3ananue 63
aiime pazeeprymuwiii omeem.
[lepeunciuTe OCHOBHBIE 3TAIbl TEXHOJIOTUUYECKOTO MPOIECCa HAHECEHUS TAIbBAHUYECKUX
MTOKPBITHI HA JIeTaIn
[IpaBunbHbI 0TBET: [Iporecc cOCTOUT U3 TPEeX OCHOBHBIX 3TAIOB:
- IOJTOTOBKH JIeTaJIel TATbBAHNYECKOMY HaHECEHHIO TTOKPBITHIA,
- TaJIbBAHUYECKOE HAHECEHUE MOKPBITHS;
- 00paboTKa JeTany Mocjae HaHECEHUS TOKPBITHS.

3anaunue Ne 64
atime pazeeprnymeoiii omeem.
Kakue ornepanuy BKIFOUAET MOATOTOBKA JIETATH K HAHECEHUIO TTOKPBITHS?



[TpaBUIBbHBII OTBET: MEXaHHMYECKYI0 OOpabOTKYy TMOBEPXHOCTH (MecKocTpyiiHas o0paboTka,
ndoBaHue, MOIMPOBAHKE) C IIEIbI0 BOCCTAHOBICHUS MPABHIBHON I'eOMETPUYECKOW (OPMBI U
TpeOyeMoil IIEepOXOBAaTOCTH; YCTAaHOBKY Ha IIOJBECHOM IIPUCIOCOOJICHUU; W30JUPOBAHHE
HETIOKPHIBAEMBIX YYaCTKOB; 00€3)KUPHUBAaHKE U JEKANPOBAHNE TIOBEPXHOCTH JETAIIH.

3aganue Ne 65

atime pazeeprnymeoiii omeem.

MeTon KOH(POPMHBIX OTOOpaKEHHUH NpU pacueTe 3JICKTPUUECKUX TOJeH B 3JIEKTPOIH3Epax
OCHOBaH Ha

[IpaBuIBHBIN OTBET: MPEe0OPa30BAHUH 33IaHHOM TJIOCKOM 00JIacTH CII0KHOU (hOopMBI B OoJiee
IPOCTYIO 00J1aCTh

3ananue Ne 66

laiime pazseprymuwiii omeem.

Metoz rpaHUYHBIX JIEMEHTOB IPU PacueTe FICKTPUUCCKUX TOJIEH B AJICKTPOJIU3Epax OCHOBAH HA
[TpaBUIIBbHBII OTBET: 3aMEHE pealbHON I'PAHUIBI MHOKECTBOM OPHEHTUPOBAHHBIX OTPE3KOB



7.3. OneHo4Hble cpeacTBa AJs NPOMEKYTOYHOH aTTeCTAllMd IO MTOraM OCBOCHHUS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 7

Ne n/m Bomnpocsl k 3a4ety

1. Crnenuduueckast afcopOIus B 3JIEKTPOXUMHU. AICOPOLINS TOBEPXHOCTHO-aKTHBHOTO
BemectBa (ITAB)

2. TexXHOJIOrnYEeCKH MPOLECC HAHECEHUS FAJIbBAHUYECKUX ITOKPBITHI

3. OCHOBBI M OTJIMYMTEIBHBIE OCOOCHHOCTH MOJAEIMPOBAHUS DIIEKTPOXUMUYECKUX U
TEXHOJIOTHYECKUX ITPOLIECCOB

4, OCHOBBI TEOPUU TIEPEHOCA 3apsi/ia YePe3 TPAHUILY JIEKTPOJI - PACTBOP

5. Tox obmena. Ilepenanpspkenue. IlpocTpaHcTBEHHOE paclpenesieHHe 3apsoB MpU
JIEKTPOJIN3E

6. Kakum 00pa3oM NpoucXOAUT NPOLECC OCAKICHUSI FaJIbBAHMUECKOr0 MOKPBITUS

7. Kakue @QakToppel BIMAIOT Ha CTPYKTYpY OCajJKa IOJYYEHHOTO B TIpOIEcce
JIEKTPOOCAXKICHUS] MeTaJlIa

8. Kuneruka 3apsna B npucyrcruu [TAB nipu anexTpoocakjeHIu

9. OCOOEHHOCTH OCAXKICHHSI METAJUIOB M3 KOMITJICKCHBIX JIEKTPOJIMTOB

10. CranuonapHas 1udy3ust 1 MUTpanus 3apsKeHHbBIX YaCTHIL TP JIEKTPOIIN3e

11. Juddy3noHHbIH o 1 TonmmHa TG Y3UOHHOTO CIIOS TIPU JICKTPOIIN3E

12. ABTOMaTH3aIMsI TEXHOJIOTHYECKOTO MPOLIECCa HAHECEHUS] FaJIbBAHUYECKUX MOKPBITHI

13. [Ipenenpubiil A1 Gy3HOHHBIN TOK, AMPPY3HOHHOE NTEpEHANIPSIKEHHE

14. Pabouas u npenenbHas AMd@y3noHHAs IOTHOCTh TOKA

15. OCHOBHbBIE MOHATHS IPUMEHSIEMbIE B 3JIEKTPOJIN3E: CTYNEHH, U3JIOMBI, aJ-aTOMBI, a/I-
VOHBI

16. HopmanbHbliil pocT KpucTamioB. CKOPOCTh HOPMAJIBHOTO POCTa KPUCTAIUIOB.

17. Brustaue ancopOumu Ha CKOPOCTH DJIEKTPOIN3a

18. Mopdosoruueckie XapakTepUCTUKI KOMIAKTHBIX IEKTPOIUTHUYECKHUX OCAJIKOB

19. OcHOBHbIE 00JIACTH TPUMEHEHUS AIEKTPOXUMUYECKH MOJTYYEHHBIX CIIJIAaBOB

20. YcnoBus crtaBooOpa3oBaHMsl B POLECCE HIEKTPOOCAKICHHS

21, Tunsl CTPYKTYpBI ANEKTPOXUMHUYECKH OCAXACHHBIX CILIABOB

22. OcHoBHble Mopdosiornyeckue TUIbl ocaakoB. Ilupamunasl u  chnupaiu B
AJIEKTPOIUTUYECKUX MTOKPHITHSIX

23. Crnoucthlii, mnacTMHYaTBIA  pocT  KpuctamoB. Ilpupoma  makpocTyneHein
EKTPOINTUYECKUX OCAJIKOB

24, Kpucrannuueckas mepoxoBaToCTh 3JIEKTPOIUTHYECKUX MOKPHITUN

7.3.2. Kpurepuu U HOPMBbI OLlEHKH

Cemectp ®opma npoBegeHU Kputepun u HOpMBI OLIEHKH
MPOMEKYTOYHOM
aTTrecTanuu
7 3ader (B yCTHOM «3a4YTEHO» CryaeHT mokaszana MOHUMaHUe

opme)

Bompoca  (mpoOJieMbl) U
XOpOIIIME 3HAHUS TPH OTBETE
Ha Hero. OTBEeT IIONHBIM,
HCUYEPIBIBAIOIIU I




«HE 3a4YTCHO»

CTyneHT OTBETUJI Ha BOIPOCHI
c rpyobIMH OIuOKaMH,
nokKasaja IUIOXME 3HAHUS II0
BOIIPOCAM 3K3aMeHaTopa




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA IUTEpPATYypa

Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToaH4YecKoe nmocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
P AP g1 e
1 | P. A. Mup3oes, A. 1. AHOJHBIE MPOIECCHI ATEKTPOXUMHUECKON | YueOHoe mocodune 2016 9BC
JlaBb110B Y XUMHYECKOI 00pabOTKH METalIOB «Jlanby
8.2. JlonosinuTeIbHAS JIMTEPATypa
KounvecTBo B
Tun (yueOHuk, yueoHoe .
HAY4HOI
Neo nocoodue, yueOHo-
ABTOpPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) Ion w3nanus oudbamorexe /
n/n MeToaHu4YecKoe nocooue,
IpAKTHKYM, 1p.) HaunmenoBanue
P AP 2BC
1 | A. K. ®enoros, B. M. dusnueckoe MaTepHaIOBeICHNIE YuyebHoe nocobue 2015 3BC
Annmuk, M. C. TuBa"os «IPRbooks»
2 | b. b. lamackus, O. A. DNEeKTPOXUMHS VY4aebHOe mocobue 2015 3BC
Ilerpuii, I'. A. Ilupnuna «JIanb»




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTeM
. MetannoobpaboTka [ DIEKTPOHHBIN pecypc| : HAyYHO-TIPOU3B. KYPH. / DIEKTPOH. KypH.
— MWMzparensctBOo  «llomutexnuka», 2001— . — Pexum jgoctyna K KYpH.:
http://www.polytechnics.ru/magazine/met.html

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

Ne Hanmenosamme IO PexkBU3HUTHI )IOFOB?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok

JIEHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc

koHTpakT Nel653 ot 14.12.2018, cpok
JIEUCTBUSI — OECCPOUHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JIeHCTBUS - OECCPOYHO;

Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpoxk
JICHCTBUS — OECCPOYHO;

3 | Mirapolis Human Capital Management noroBop Ne 42/02/22 - K or
02.02.2022 no 31.08.2022

8.5. Onucanne MarepHaJbHO-TeXHHMYeCKON 0a3bl, HEOOXOAMMOM /Il OCylIeCTBJICHUSI
00pa3oBaTeIbHOIO NMpoLecca MO0 JUCIUIIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

N/ | NPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHIA,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

JlabopaTopus Cronel  y4yeHWYECKHE TMHUChbMEHHBIE
«Metozsl uccaea0BaHus busnyeckux | cTynbsi-, J0CKa ayAuTOpHas (MenoBas),
1 CBOWCTB IMEPCIIEKTUBHBIX MaTepuasioB» E-403 | crou MpenoaBaTeNbCKU, CTYIN

MpenoaaBaTeNbCKUid, MKagbl 151 y4eOHbBIX
nocoOui, naboparopusie ycraHoBkH, 1K,
IIPOEKTOP, FIKPaH, KOMMYTATop.

Komnbrotrepnsiit kiacc. Yuebnas ayautopus | CTONbl  yueHHUYECKHE JBYXMECTHbBIE ,
JUISL IIPOBEACHUS 3aHATUHN JIEKIIMOHHOIO THUIIA. | CTOJIBI YYEHUYECKE, CTOJI KOMIIBIOTEPHBIN,
Vuebnas  aymutopust Ui TpOBEIEHHUs | cTon mpenomaBatensckuii, I[IK ,gocka
3aHATHUM CEMUHApCKOro Tuma. YyeOHas | TPEXCEKUMOHHAs ayJIuTopHas (MesoBas),
ayTUTOpHUS JUIsl TPOBENEHUS JTA0OPATOPHBIX | CTyJl — NIPENOAAaBaTEeIbCKUHA,  MPOEKTOP
5 pabot. YuebHas ayauTopus Ui KypCOBOTO | MYJIbTHUMEIAMMHBIM ,5KpaH Ui MPOEKTOpa,
MPOEKTUPOBaHMS  (BBIMIOJIHEHHUS] KYPCOBBIX | TyMOa BbIKaTHas

pabot). YuebHas ayauTOpus i IPOBEJCHHUS
TPYIIOBBIX " VHIUBUYTbHBIX
KOHCYNbTallMii YueOHas ayauTopus JUis
MIPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJS U
MIPOMEXKYTOUHOM arrectaruu. E-214

3 | [lomemenne st camocToATeNbHONH paboThl | CTONBI YYCHUYECKHE, CTYJIbS




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00paTOPuii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
obOyuaroruxcs ['-401 yuenndeckue, [IK ¢ BbIXOOM B ceTh
WNHTepHer.
[Tomemenue st caMocToATeNbHOW paboThl | CTONMBI-IAPTHI IBYXMECTHBIE, CTYIbsI, CTOJ
obyuatomuxcst J[-409 MPernoaaBaTeIbCKHA-, CTYT
MpernoaBaTesbCKUii, MepeIBIKHas JOCKa,
4 JKpaH, rpoiieccop, MPOEKTOpP,

KOMIIBIOTCPHBIC CTOJIbI, KOMIIBIOTCPHBI JIA
CTYACHTOB C BBIXOJOM B CCTb HMHTCPHCT,
KOMIIBIOTCD ITPCIIOaaBaTCIIA.
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