MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIUN

®EJIEPAJIBHOE T'OCYIAPCTBEHHOE BIO’)KETHOE OBPA30OBATEJIBHOE
VYPEKXJIEHUE BBICHIEI'O OBPA3OBAHUS
"PSI3AHCKHNU T'OCYIAPCTBEHHBIN PAIMOTEXHUYECKUY YHUBEPCUTET
MMEHU B.®. YTKUHA"

COI'JTACOBAHO YTBEPXAIO
3aB. BeIycKaroIeH Kadeapsl

BJICKTpOXI/IMI/I‘IeCKaH TEXHOJOI'UA

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIs)

3akperuiena 3a kadeapoi XHUMHYecKoi TeXHOJO0TUH
VYueOHsIit m1aH 18.03.01 24 00 XTI1.plx

18.03.01 XumMuueckas TEXHOIOTUS
Kpamnpuxanus O0akaJjaBp
®dopma o0ydeHus o4yHas

OOmas Tpy10eMKOCTb 18 BET



Pacnpene.ﬂe}me YacoB TMCHHUILIMHBI IO CeMeCTpam

Cemectp
(<Kypc>.<Cemectp 5@3.1) 6(3.2) 74.1) 8(4.2)
Ha Kypee>) Hroro
Henens 16 16 16 8

Bun 3anstuit VIl PIl VI PII VIl PIT VIl PIT VIl PIl
Jlexnum 32 32 16 16 32 32 32 32 112 112
JlabopaTopHsie 16 16 16 16 16 16 8 8 56 56
ITpakTuueckue 16 16 16 16 32 32 24 24 88 88
Wnas KoHTaKTHas 0,25 (0,25 (0,35 (035 (0,65 0,65 (035 0,35 (1,6 1,6
pabota
KoncynsrupoBanue 2 2 2 2 2 2 6 6
nepe] 9K3aMeHOM H
IIPAKTUKOM
Uroro ayx. 64,25 | 64,25 50,35 | 50,35 | 82,65 | 82,65 | 66,35 | 66,35 |263,6 | 263,6
KonrakTtHas pabdora | 64,25 | 64,25 | 50,35 | 50,35 | 82,65 | 82,65 | 66,35 | 66,35 | 263,6 | 263,6
Cam. paboTa 107 107 |67 67 41,3 [41,3 |33 33 248,3 |248,3
Yacrsl Ha KOHTPOJIb 8,75 8,75 26,65 |26,65 |44,35 | 44,35 | 44,65 | 44,65 | 1244 | 1244
[MucemenHast paborta 11,7 (11,7 11,7 | 11,7
Ha Kypce
HUrtoro 180 180 144 144 180 180 144 144 | 648 |648

r. Psa3ann




IIporpammy coctaBun(u):

cm. npen., Jlobanoea Jlapuca Heanosna

Pabouast mporpamMMa TUCIUILIHHBL
DeKTpoXuMHYECKAs TeXHOJIOTHS

paspabotana B coorBerctBuu ¢ ®T'OC BO:

®I'0OC BO - 6akanaBpuar no HampasieHuo noarotoBku 18.03.01 Xumuueckas texnonorus (npukaz Muno6prayku Poccuu ot
07.08.2020 r. Ne 922)

COCTaBJICHA HA OCHOBaHHMH y4eOHOTO TUIaHa:
18.03.01 Xumuueckass TSXHOJIOTHS

YTBEP)KACHHOTO YYEHBIM COBETOM By3a OT 26.01.2024 mpoTokoin Ne 8.

Pabouas mporpamma omoOpeHa Ha 3aceJaHUH KadeIpol

XMMHYECKOI TEXHOJIOTMH

[Iporokon ot 15.05.2024 . Ne 5
Cpok geiictBust nporpammsl: 20242028 yu.r.
3aB. xaenpoit Kosanenko Buktop BacunseBuu



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucroaaeHus B 2025-2026 yueOHOM roay Ha 3acefaHuu Kadeapsl
XuMHYECKO TEXHOJIOTHH

[Iporokonm ot 20251, N

3aB. kadenpoi

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamMMa mepecMoTpeHa, 00cyKaeHa u 0Io0peHa IS
ucnonHenus B 2026-2027 yueOHOM Toay Ha 3aceIaHuu Kadbeapol
XUMHUYECKOi TEXHOJIOTMH

[Iporokonm ot 2026 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucroaueHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYeCKOH TEXHOJIOTHH

[Iporokonm ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa u o1o0peHa Jist
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3acegaHuu Kadeapsl

XUMHYECKOi TEXHOJIOTMH

[Iporokonm ot 2028 1. No

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | Lenpro OCBOCHUSI UCIUILIAHBI SBISIETCS TEOPETHUCSCKAS M PAKTUYECKAst MOATOTOBKA TUIIOMUPOBAHHBIX OaKaIaBPOB IO
ANMEKTPOTEXHUUECKUM MPOU3BOACTBAM, O0YUCHUE TEXHOJIOTHSM MMOIY4YCHHS METAJLIOB, TAIbBAHUYCCKUX MOKPBITHH,
XUMHYECKHX MPOIYKTOB Pa3IMIHON MPUPOJIBI, 00ydeHNE IPUHINIIAM pa3paboTKU U YIPABICHHS TEXHOJIOTHICCKIMHU
IIPOIIECCaMHL.

1.2 | OcHOBHEIE 331241 OCBOCHHUS YUeOHOH TUCIUILIHHBI paclipeaeeHbl MeXIy pas3/ieslaMH, H3ydaeMBbIMH B 5-M, 6-M, 7-M H 8-
M CEMECTPax COOTBETCTBEHHO.

1.3 | 3anaun u3yyeHus TUCIUTLINHBL.

1.4 HaTB CTyACHTaM HanOOJIEE TIOJTHOE OpeaCTaBJICHUC 00 QJICKTPOXUMUUYCCKUX TCXHOJIOIUAX, IMTOKA3aTh ITYTHU MMOBBIIICHUS
KadyeCTBa BLIHyCKaeMOﬁ TIPOAYKIINHU, OCHOBHBIC HAIIPABJICHUA MaJIOOTXOIIHOﬁ SHCKTPOXI/IMI/IIIGCKOI\/‘I TCXHOJIOTHUH.

1.5|3amaun pasnena 1 (5,6 cemectp)

1.6| - M3yueHue cTyieHTaMU OCHOB 3JIEKTPOXUMUYECKUX TEXHOJIOTHUH,

1.7 | - O3HakoMIIeHHE ¥ IPHOOPETCHUE MPAKTHYCCKUX HABBIKOB XMMHYECKUX HCTOYHHKOB TOKA, TOMYYCHHS METAJIOB
SIIEKTPOJIN30M PaCIUIaBICHHBIX CPel, THAPOIEKTPOMETAITYPIHH, OOIINX BOIPOC OCHOB 3JIEKTPOXHMUIECKOH
TEXHOJIOTHH, JJIEKTPOXUMHUYCKOTO CHHTE3a €€0raHUYEeCKUX COCMHEHUIA;

1.8|3amaun paznmena 2 (7,8 cemectp):

1.9 |- UsyueHue cTyIeHTaMH OCHOB IaJIbBAHOTEXHUKHU

1.10( - OcBoenne u an06peTeHHe MMPaKTUYCCKUX HABBIKOB B IMOATOTOBKE IMOBCPXHOCTU METAIIIMYCCKUX JeTanei K MOKPBITUIO,
QJICKTPOXUMHUYCCKUX METOAOB HAHECCHUA METATUIMICCKUX HOKpI:-ITI/Iﬁ, BJIeKTpO(i)OpeTI/I‘{eCKOI‘O HAaHCCCHUA l'[OKpBITHfI,
XUMUYECKUX U DJICKTPOXUMHUYCCKUX MTPOLICCCOB B NPOU3BOACTBC NE€YATHLIX ILIAT, MOHI/I(I)I/IHI/IpOBaHI/IH METAJUTHYECKON
MOBECPXHOCTHU IMYTEM OCAXKIACHUSA KOM6I/IHI/IpOBaHHBIX QJICKTPOXUMHYCCKUX HOKpLITPIfI;

2. MECTO JUCIHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Lukn (paszen) OIL: |

2.1| TpeGoBanus K NpeABAPHUTEILHON NOATOTOBKe 00y4al0Ierocs:

2.1.1| Metpomnorus, cTaHAapTH3aLU U cepTH(UKaIms

2.2 | JucuumiinHbl (MOAYJIM) M MPAKTHKH, VIS KOTOPHIX OCBOEHHE JAHHOI TUCIUIIUHBI (MO1YJI) HE00X0AUMO KAK
npealecTByoee:

3. KOMIIETEHIIMUA OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI TUCLIUTIINHBI
(MOJYJIS)

IIK-1: Pazpa0daTbiBaeT TeXHUYECKOE 32JaHHe, KOHCTPYKTOPCKYIO U 3KCILUIyaTAlMOHHYI0 JOKYMEHTALUI0, KOHCTPYKTHBHbBIE
pellleHHs] HA U3TO0TOBJIeHHe NPUCTIOCO0IeHHIT 11 MPOU3BOACTBA CI0KHBIX H3/1eJUii MAIIMHOCTPOECHHS! ¢ TPUMEHEHHEM
IXDPMO 1 npou3BOAUT UCTIHLITAHUA ONMBITHBIX 00PA310B Pa3padOTAHHON TEXHOJIOTHYECKOH OCHACTKHU

MK-1.2. [IpoBoAHT KOHTPO.Ib M HCIBITAHUS ONBITHBIX 00PA3IOB CJIOKHBIX H3IeJIHii MAIIHHOCTPOEHUSI, OJYYEeHHBIX C
npuMmeHeHueM IXD®MO, u KOHTPOTUPYET padoTy, BHINOJIHIEMYI0 MeHee KBAJIM(PUIHPOBAHHBIMH CHENHAJTNCTAMMU

3HaTh
YMmeThb

Baanernb

B pe3yibTaTte 0cBOeHUS TMCHMILIMHBI (MOYJIs1) 00yUaIOUIUiCS T0/KeH

3.1|3uarTh:

3.1.1|a) ocHOBHBIE (HU3NKO-XUMUIECKHE TIPOIIECCHI, JISKAIINE B OCHOBE IIEKTPOXUMIUECKUX SIBICHUIA,

3.1.2 6) OCHOBHBIC TCXHOJIOTUYCCKUEC ITIPUMCHCHUS JICKTPOXUMUICCKUX SIBJICHHH B MPOMBIIIJICHHOCTH,

3.1.3| B) OCHOBHBIE TEKTPOXUMHUECKUE OOBEKTHI;

3.1.4 (1) poJb MNEKTPOXUMUYECKHUX MPOIIECCOB B PA3TMYHBIX 00IACTAX MPOMBIILICHHOCTH;

3.1.5| 1) ocHOBHBIE METOIBI Pa3pabOTKU PACTBOPOB, SIMEKTPOIUTOB U TEXHOJIOTHUECKUX PEKUMOB, 00ECTIEUMBAIOLIIX

3} (HeKTUBHYIO MEKTPOXUMHIECKYIO 00pabOTKy METAIOB U JUAICKTPUKOB, IOIYUYCHNE TaIbBAHMYECKIX MOKPBITHH C
HEOOXOANMBIMH (DYHKIIMOHAIEHBIMH CBOMCTBAMH, IOTyYSHAES METAIIOB M XUMHIECKUX IIPOAYKTOB C TPeOYyeMBIMHU
apamMeTpaMu;

3.1.6 | e) TeOpHIO M TEXHOJIOTHIO THAPOICKTPOMETAILTYPTHH METAJIOB, (PYyHKIMOHAIBHOM TalbBAaHOTEXHUKH, XUMHIECKIX
HCTOYHHKOB TOKA.

3.2| Ymern:

3.2.1|a) HamagUTH SKCIIEPUMEHTAIBHYIO YCTAHOBKY U IIPOBOANTH B JIAOOPATOPHBIX YCIOBHSX IEKTPOIN3 PACTBOPOB
HEOPraHMYECKUX COEAMHEHMH, 10J1y4aTh TOBAPHBIE METAJLIBI U IIOKPBITUS;

3.2.2(6) ocymecTBIATh BEIOODP BUIA U TOIIIIMHEI METAJUIONOKPBITHS 110 YCIOBHUSIM €T0 3KCILTyaTaIlIH;




323

B) OCYIIECTBJIIATH BLI60p OJICKTPOJINTA U TEXHOJIOTUIECKOTO PEKMMA HAHECCHUS TOKPBITUA,

324

T') IPOBOJUTE HH(POPMAMOHHBIA OMCK B paMKax ITOCTABIEHHOH HAyYHO - MCCIEA0BATEIBLCKOI 3aMatdH.

33

Baanern:

3.3.1

a) MPAKTUICCKMMHU HaBbIKAMHU pa6OTBI Ha SKCIICPUMECHTAJIbHOM O60pyJIOBaHI/II/I, HaBBIKaMH Oq)OpMJ'[eHI/Iﬂ PE3YIbTATOB
HCCICOOBAHUA U MPUHATUA COOTBETCTBYOMINX peHIeHPIi/JI;

332

0) MeToIMKaMH TIPOBEICHHS MEKTPOXUMHUCSCKUX NCCIEOBAaHNI U M3MEpEeHHH OCHOBHBIX ITapaMeTpPOB TIporiecca n
XapaKTePUCTHK MOTy9aeMOTr0 M/HIH HCCIIEAyeMOro 00beKTa (MaTepraia), a TAKKe COBPEMEHHBIMH METOAaMHU 00paboTKu
9KCHEPUMEHTAIBHBIX JaHHBIX;

333

B) MIPAKTHYECKUMH HaBBIKAMH MTOTY4YE€HHUS XUMHIECKUX IPOAYKTOB U MOKPBITHH MIEKTPOIU30M, METAIIIOB
THIPO3JICKTPOMETAIULYPrU4ECKMMU METOJaMHM, UCCIICIOBAHUS XapaKTEPUCTUK XMMUYECKUX UCTOUHUKOB TOKQ;

334

B) HaBBIKAaMH MOKCKA MH(OPMAIMK N0 OTAEIBHBIM 00BEKTaM HCCIEOBAHUS B IEPUOIUIECKOM IUTEPATypE, B
ITI00ATBHBIX KOMITBIOTEPHBIX CETSX, OIICHKE U 00padOTKe MONTydYeHHON HH(POPMAIIHH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumenoBanmue pa3neiioB u TeM /Buj 3ansitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHIATHSA Kypc 0107 KOHTPOJIsI
Pazpnen 1. Cemectp 5
1.1 XUMHUECKUE UCTOYHUKU TOKa 5 0 YcTHbIi ompoc.
Pewenne
/Tema/ 3ama4. 3amuTa
nabopaTopHoOH
paboThI
1.2 ITonsitre 06 anekrpoxumudeckoi cucreme XUT, 5 2 JI1.2 J11.4 YcTHBIH o1poc
Knaccudukamms XUT: Obnactn npuMeHeHHUS JI1.5
XUT /Jlex/ JI1.6J12.2
J2.3J12.4
JI2.5
212233
1.3 Onextpuueckue xapakrepuctuku XUT /Jlex/ 5 2 JI1.2 J11.4 YerHbIl onpoc
JIL.S
JI1.6J12.2
J2.3J12.4
J2.5
2102233
1.4 Onpenenenre Ko3PPHUIMEHTA UCTTOTb30BAHUS 5 2 JI1.3 JI1.5 Pemenue 3agau
aktuBHO# Maccel XUT /Tlp/ JI1.6J12.1 mo o0Opasiy
J12.4 J12.6
2102233
1.5 OmnpeneneHue yIeabHOro pacxo/ia ak THBHOM 5 2 JI1.3 JI1.5 Pemenne 3agau
MacChl U JIOJM OT/AEIbHBIX KOMIIOHEHTOB B COCTaBe JI1.6J12.1 mo o0Opasiry
akTHBHOH Maccsl /TIp/ J12.4 J12.6
212233
1.6 Pauer 00béMa U KOHIICHTPALIMH JICKTPOJIUTA B 5 2 JI1.3 JI1.5 Pemenne 3agau
aKkyMmyJsiTopHOH Oatapen /TIp/ JI1.6J12.1 mo o0Opasiy
J12.4 J12.6
212233
1.7 MapraHueBo-IIMHKOBbIE dJIeMEeHThl. MaprasieBo- 5 2 JI1.2 J11.4 YeTHblit onpoc
BO3/IYLLIHO-LIUHKOBBIE 3JIEMEHTBI, UX JI1.5
ycrpoiictBo /Jlex/ JI1.6J12.2
J2.3J12.4
J12.5
212233
1.8 MapraHieBo — IMHKOBBIE COJIEBBIC U IIEJIOYHBIE 5 4 JIT.1J11.2 Ortyer no
JIeMEHTBL. JIuTHEBble NEPBUYHBIC HCTOUHUKHI JI1.4 J11.5 pabore.
ToKa /J1a6/ JI1.6J12.7 3amura
J12.8 J712.9 nabopaTopHOH
D152 53 paboThI B BUIE
YCTHOTO
ornpoca




1.9

PryTHO-IIMHKOBBIE 2NIeMeHTHI /JIek/

JI1.2 J11.4
JI1.5
JI1.6J12.2
J12.3 J12.4
J12.5
013233

VYeraslii onpoc

1.10

CBHHIIOBBIC aKKyMYJISITOPHI /JIek/

JI1.2 J11.4
J1.5
JI1.6J12.2
J12.3J12.4
JI2.5
012233

YcTHBIH omrpoc

Huxkenb-Kene3Hble U HUKEIb-KaIMHEBbIC
aKKyMyJIsITopsI /JIex/

JI1.2 J11.4
JI1.5
JI1.6J12.2
J12.3 J12.4
J12.5
313233

VYeraslii onpoc

CepeOpstHO-IIMHKOBBIE aKKyMYJIATOPEI /JIek/

JI1.2 J11.4
J1.5
JI1.6J12.2
J12.3J12.4
JI2.5
012233

YcTHBIH opoc

1.13

JlutueBsle 2neMeHTHI u Oatapen /JIex/

JI1.2 J11.4
JI1.5
JI1.6J12.2
J12.3 J12.4
313233

VYeraslii onpoc

1.14

Jlutnii-MOHHBIC aKKyMYJIATOPHI /JIek/

JI1.2J11.4
JI1.5
JI1.6J12.2
J12.3J12.4
JI2.5
0103233

YcrtHbll onpoc

KoHCTpyKTHBHBIH pacueT akKyMyJIATOPHBIX
6arapeii /TIp/

JI1.3J11.5
JI1.6J12.1
J12.4 J12.6
0103233

Pemenne 3amau
o obpasiy

1.16

Pacuer ynenpHON 00bEMHOIN MOIIIHOCTH pa3psiaa
aKKyMyJISITOpHOH OaTapeu /IIp/

JI1.3 J11.5
JI1.6J12.1
J12.4 J12.6
013233

Pemenne 3amau
o obpasiuy

1.17

Pacuer DJIC akkymymsitopa /TIp/

JI1.3 J11.5
JI1.6J12.1
J12.4 J12.6
013233

Pemrenne 3amau
o obpasimy

Pacuer najgeHus HanpsDKEHHS B
akkymymsitope /TIp/

JI1.3 J11.5
JI1.6J12.1
J12.4 J12.6
013233

Pemrenne 3amau
o obpasimy

1.19

Pacuer TepMoaHaAMIYeCKHUX QyHKIUH B
akkymymsitopax /Ilp/

JI1.3 J11.5
JI1.6J12.1
J12.4 J12.6
013233

Pemrenne 3amau
o obpasiy

1.20

[po6aeMbl TOITMBHBIX JIEMEHTOB, HCTOPHS 1
COBpeMeHHOe cocTosiHue. TepMoIrHHaMHUKa.
Knaccudukariys mo BuaaM KaToJHOTO aKTUBHOTO
MarepHana, TEMIIEPaTypPHOMY PEXUMY

paboter /JIex/

JI1.2 J11.4
JI1.5
JI1.6J12.2
J12.3J12.4
JI2.5
0102353

YcTHbll orpoc




1.21 KucnoponHo-Bo10pOIHBIN TOMITUBHBIA JIEMEHT. 2 JI1.2J11.4 YerHbli onpoc
Toxoobpa3zytromias peakuus. 3C. OcHOBHBIEC U JIL.S
ITOOOYHEBIE IIEKTPOIHBIC PEAKIINH, YCIOBHS X JI1.6J12.2
MIPOTeKaHUs. Y CTPOHCTBO, OCOOCHHOCTU J12.3 J12.4
KOHCTPYKLIMH 3JIEKTPOJOB U IPUHLUI HU3KO- U J12.5
CpellHeTeMIIepaTyPHBIX SJIEMEHTOB, UX 213233
IIpeuMyIecTBa U HepocTaTtku. Obmacti
IIPUMEHEHHUS, IePCIIEKTHBbI PA3BUTHS H
COBEPIICHCTBOBAHHS TOIUIUBHBIX 31eMEHTOB /JIek/
1.22 IlepcrieKTHBBI pa3BUTHS ¥ COBEPILICHCTBOBAHUS 2 JI1.2 J11.4 YcTHbIH o1poc
TOIUIMBHBIX 31eMeHTOB /JIek/ JI1.5
JI1.6J12.2
J12.3J12.4
J12.5
313233
1.23 W3ydenune KoHCIIEKTa JEKIUH U pEKOMEHAYEMOM 35 JI1.1 J11.2 VYerHslii onpoc
nutepartypsl. [logrotoska k 3auery /Cp/ JI1.3 J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7
J12.8 J12.9
313233
Pa3nen 2. O01ue BOnpochbl 0CHOB
3JIEKTPOXUMHUYECKOI TeXHOJIOTHHU
2.1 OOmye BOIPOCH OCHOB 3JIEKTPOXHMMUIECKOH 0 Yerblii onpoc
texHosoruu /Tema/
2.2 OCHOBHBIE 0COOEHHOCTH IEKTPOXUMHUIECKUX 2 JI1.2 J11.4 VYeraslii onpoc
TEXHOJIOTHHA. DJIEKTPOXUMUYECKUE OOBEKTHI 1 JIL.S
ABJICHUA. Pacnipenienienye Toka U pacceuBaroIas JI1.6J12.2
CHOCOOHOCTB ANEKTPOIUTOB /JIeK/ J2.3J12.4
J12.5
313233
23 Knaccudukarms 31eKTpOXHMHIYECKHX alliapaToB. 2 JI1.2 J11.4 YcTHBIH opoc
OnexTpoasl. DnekTponausepsl. KoncTpykuuu J1.5
9JIEKTPOIOB NEKTPOXUMHUUECKUX alllapaToB, UX JI1.6J12.2
Ha3HAYCHUs, TPEOOBAHUS MPEABABISICMbIC K HUM. JI2.3J12.4
OCHOBHBIE 1 TIOOOYHBIE TIPOIECCHI, TPOTEKAOIITHE JI2.5
Ha sexTpoaax /Jlex/ 212233
24 JuapparMsl 31eKTPOXHUMUYECKHIX aNIapaToB, 2 JI1.2 J11.4 VYeraslii onpoc
KJaccuUKanus, Ha3HaYeHUE, XapaKTePHUCTHKH. JI1.5
XapaKTepUCTUKU U ITOKa3aTeIN JI1.6J12.2
IMEKTPOXUMHIECKUX anmaparos /JIex/ J12.3 J12.4
J12.5
013233
2.5 banaHc HanpspKeHUs Ha JIIEKTPOXUMHUYECKOM 2 JI1.2 J11.4 YcTHBIH orpoc
anmapare, TEIIOBOI U SHEPreTUYeCKUi J1.5
Gananc /JIex/ JI1.6J12.2
J12.3J12.4
J12.5
313233
2.6 W3ydenue KOHCIIEKTa JEKIUH U pEKOMEHAYEMOI 35 JI1.2 J11.4 VYeraslii onpoc
nutepatypsl. [Toarotoska k 3auety /Cp/ JIL.S5
JI1.6J12.2
J12.3712.4
J12.5
013233
Pazpnen 3. I'mapoajiekTpomMeTailyprust
3.1 I'maposnexrpomeramtyprus /Tema/ 0 3ammta
11a00paTOPHBIX

paboT. Y CTHBIH
omnpoc




32 IIpuroroBieHue 31EKTPOIUTOB IS 4 JI1.1J11.2 Otuer o
NMEKTPOXUMHUECKOTO cHHTe3a /J1ab/ JI1.4 JI1.5 pabore.
JI1.6J12.7 3ammura
JI2.8 nabopaTopHOi
J12.9J13.1 paboTsl B Buze
2102233 YCTHOTO
orpoca
33 DIEeKTPOXUMHUIECKOe MoTydeHne nuHka /J1ad/ 4 JIT.1J11.2 Ortyer no
JI1.4 J11.5 pabore.
JI1.6J12.7 3ammura
J12.8 nabopaTopHOH
J12.9J13.1 paboTHI B BUziE
212233 YCTHOTO
orpoca
34 DIEKTPOXUMUIECKOE paQUHUPOBAHHE 4 JIT.1J11.2 Ortyer no
Hukens /J1a6/ JI1.4 J11.5 pabore.
JI1.6J12.7 Samura
J12.8 nabopaTopHoOi
JI2.9J13.1 paboThI B BUE
212233 YCTHOTO
orpoca
3.5 M3yueHne KOHCIIEKTA JISKIIMA U PeKOMEHIYeMOH 37 JIT.1J11.2 YcTHBIH opoc
murepatypsl. [logroToBka k 3agery /Cp/ JI1.4 JI1.5
JI1.6J12.7
J12.8
J12.9J13.1
212233
Pasnean 4. IlpomesxkyTouHasi aTTecTanus
4.1 3auer /Tema/ 0
4.2 IMonroToBka k 3auery /3a4ét/ 8,75 JIL.1J11.2
JI1.3 J11.4
JI1.5
JI1.6J12.1
J12.2 J12.3
J12.4J12.5
J12.6 J12.7
J12.8
JI2.9J13.1
313233
43 IIpuem 3auera /MKP/ 0,25 JI1.5J11.6 VerHbIH 0TBET
o
YTBEPKIACHHBIM
ouieram,
chopMyHpoBa
HHBIM C yYETOM
COJICpIKAHUS
y4eOHOM
JICTIATUTHHBI
Pasnen S. 'uapodsiekTpomeraniyprus
5.1 T'unpoonexrpomeramnyprus /Tema/ 0 YcTHbIi onpoc.
Pemenne
3aja4. 3aluTa
71a00paTOPHBIX
pabor
5.2 T'unposnekrpometamtyprusa. OOIue cBeACHNU, 2 JI1.2 J11.4 YcTHBIH o1poc
MIOJrOTOBKA 3JIEKTPOINTA. DIEKTPOXUMUYECKHE JI1.5
CHOCOOBI U3BJICYCHHUST METAIJIOB M3 PAaCTBOPOB JI1.6J12.2
(37€KTPONM3 € TBEPABIMHU IEKTPOJAMU U J2.3J12.4
JKUJIKAMH JIEKTPOAaMH — aMalbraMHas JI2.5
Metamtyprus). TeopeTHueckne OCHOBEI 019233

THAPO3IEKTPOMETAILTY PrHYECKHX
nporeccoB /JIex/




53 I'upposnexrpomeramyprus. MarepuanbHble 2 JI1.3J11.5 | Pemenue 3amau
pacueThl B NEKTPOIU3epax pahpuHUPOBAHUS JI1.6J12.1 Mo o0opasiy
metamioB /I1p/ J12.4 J12.6

3103233

54 I'mnpoanextpomeramtyprus. TemioBble pacueTsl 2 JI1.3 JI1.5 Pewenue 3anau
B DJIEKTPOJUTUIECKUX BaHHAX paUHHUPOBAHUS JI1.6J12.1 o obpasiy
metamioB /I1p/ J12.4 J12.6

313233

5.5 T'unpoosnexrpomerammyprusi. Pacuer Gananca 2 JI1.3 JI1.5 Pewrenue 3amau
HaNpsDKEHUS B SJIEKTPOJIN3epax paprUHUPOBAHUS JI1.6J12.1 o oOpasiy
metautos /I1p/ J12.4 J12.6

313233

5.6 DJEeKTpOIHU3 BOAHBIX PACTBOPOB € BBLICICHUEM 2 JI1.2 J11.4 VerHslii onpoc
MeTaioB. ['albBaHOTEXHUKA. JI1.5
DNEKTPOXUMHUYECKHE TIPOIIECCHI B JI1.6J12.2
THIAPOTEKTPOMETAIUTYPTHH  (SIIEKTPOIIH3 B JI2.3 J12.4
METaJLIypruy IUHKA, XpOMa, METAJIIIOB I'PYIIIIbI J2.5
kenesa). [lepcrekTuBhI pa3BUTHSA 213233
THIPOITEKTPOMETAIUTY PrUUSCKHX
nponeccos /JIex/

5.7 DIEKTPOXUMUYECKOE MOTYyYESHUE TTOPOIIKa 4 JI1.1 JI1.2 Oryer no
meu /J1a6/ JI1.4 J11.5 pabore.

JI1.6J12.7 3amura
J12.8 nmabopaTopHOH
JI2.9J13.1 paboTel B Buze
213233 YCTHOTO
orpoca
5.8 DNEKTPOXUMHUYECKOE MOITYYSHHE JUOKCH 1A 4 JIT.1J11.2 Ortyer no
Maprasna /J1a6/ JI1.4 J11.5 pabore.
JI1.6J12.7 3armura
J12.8 J12.9 nmabopaTopHOH
2192 53 paboThI B BUzE
YCTHOTO
ornpoca
5.9 M3yueHne KOHCIEKTa JISKIIMA U PeKOMEHIYeMOit 12 JIT.1JI1.2 YcTHBIH ompoc
mutepatypsl. I[loaroToBka k sx3ameny /Cp/ JI1.4 J11.5
JI1.6J12.1
JI2.2J12.3
J12.4J12.5
J12.6 J12.7
J12.8

JI2.9J13.1
313233

Paznean 6. IlonyyeHue MeTaJlI0B 3JIEKTPOIN30M

pacniaBJieHHBIX cpej

6.1 TTony4yeHune METAIIIOB AIEKTPOIU30M 0 VYerHblii onpoc.
pacrutaBieHHbIX cpen /Tema/ Pemrenwne 3amau

6.2 ITonyuyenue anroMuHMs. XapaKTEePUCTHKA ChIPHSI 2 JI1.2 J11.4 YcrHbIl onpoc
JUTS TIOTy4eHus amoMuHaust. CBOKWCTBA U 00JIacTh JI1.5
MIPUMEHEHHUS IIOMUHUS U €ro CIUIaBoOB. CXeMbl JI1.6J12.2
TIOJIY4€HHUS TJIMHO3eMa, KPUOJIUTA U YTOJIBHBIX JI2.3J12.4
Matepuaion /JIek/ J12.5

313233

6.3 IIpouzBonctBo MarHust. CBoiicTBa 1 00MacTH 2 JI1.2 J11.4 YeTHbli onpoc
TPUMEHECHHSI MarHusl U ero cruiaBoB. ChIphE st JIL.S5
nosyyeHus: maruaus. IloaydeHue HCXOAHBIX JI1.6J12.2
MaTepuainos. IlonydyeHue HCKyCCTBEHHOTO J12.3712.4
KapHaJuTa. XJIOPUPOBAaHUE MarHe3uTa. JI2.5
O0e3BOXKHUBaHUE XJIIOPUIOB: 00€3BOKUBAHHE 213233

6ummoduTa, 06e3B0OKIBaHIE KapHAT-

suta. TpeGoBaHMUS K AMEKTPOIUTY AJIS MOy ICHHUSI
MarHus

/JTex/




6.4 IlomyueHne METaIIOBIIEKTPOIN30M 2 JI1.3J11.5 | Pemenue 3amau
pacruiaBiIeHHbIX cpea. Pacder BbIxo/a 1o TOKy U JI1.6J12.1 Mo o0opasiy
VACITBHOTO pacxoja snekTpodHeprun /I1p/ J12.4 J12.6

3103233

6.5 ITony4yenne MeTaII0BIIEKTPOIN30M 2 JI1.3 JI1.5 Pewenue 3anau
pacruiaBieHHbIX cpea. OnpeneneHue KonMuecTra JI1.6J12.1 o obpasiy
eIMHHI] 000PYTOBAHUS IS TPOM3BOICTBA J12.4 J12.6
metaiuta /Tlp/ 212233

6.6 ITony4yenue MeTallsIOB AIEKTPOIUZOM 2 JI1.3 JI1.5 Pewrenue 3amau
paciuiaBieHHbIX cpea. Pacuer JI1.6J12.1 o oOpasiy
TIPOU3BOIUTEIBHOCTH 3J1eKTpou3epoB /T1p/ J12.4 J12.6

313233

6.7 N3ydenue koHCIEKTa JEKIMH U pEKOMEHAYEMOM 27 JI1.2 J11.3 VerHslii onpoc

murepatypsl. [lonrotoBka k sx3ameny /Cp/ JI1.4 J11.5
JI1.6J12.1
J12.2J12.3
J12.4 J12.5

J12.6

313233

Paznen 7. DinekTpoXuMHUYCKHIi CHHTE3

HEOTaHMYeCKUX COoeTMHeHU

7.1 ONeKTPOXUMHUUCKHHA CUHTE3 HEOTaHHYECKHUX 0 VerHslii onpoc.

coenuHenuii /Tema/ Pemenne
3aja4. 3amuTa
1ab0opaTOPHBIX
pabot

7.2 Onektponu3 Bosl. [IpuMeHeHue Bogopoaa u 2 JI1.2 J11.4 YcrHbIl onpoc
kucnopoaa. [lpobiemsr BogopogHOH JIL.5
sHepreTHkH /Jlex/ JI1.6J12.2

J2.3J12.4
JI2.5
313233

7.3 Iomyuenne xopa u menouu. OdmacTu 2 JI1.2 J11.4 YcrHbIl onpoc
IIPUMEHEHHUS IPOAYKTOB EKTposin3a. OCHOBHBIE J1.5
BHJIBI CHIPHS JUIS MTOJIyYCHHUS XJIOpa U IIEIOYH. JI1.6J12.2
OCHOBHBIE CITOCOOBI: THadparMeHHBIH, PTYTHBIH, JI2.3 J12.4
HOHOOOMEHHBIN /JIex/ JI2.5

212233

7.4 DNEKTPOXUMHUYECKUN CUHTE3 XJIOPKUCIOPOAHBIX 2 JI1.2 J11.4 YcrHbIl onpoc
coenuHeHni. [Ipon3BoACTBO rHIIOXIIOpUTA JIL.5
HaTpHs. DJIEKTPOIHBIE MPOLECCHI, TOOOYHEIE JI1.6J12.2
peakuu. TexHomoruueckas cxema noiaydeHusl. J2.3J12.4
Konctpykinu anektponusepos /JIek/ J12.5

313233
7.5 DNEKTPOXUMHUUYECKOE MOIYYCHHUE THIIOXIIOpUTA 4 JIT.1J11.2 Ortyer no
Hatpus /J1a6/ JI1.4 J11.5 pabore.
JI1.6J12.7 Sarura
J12.8 J12.9 nmabopaTopHOU
213233 paboThI B BUzE
YCTHOTO
ornpoca

7.6 IIpousBonacTBa nepokcuna Bogopoaa. Crocoos 2 JI1.2 J11.4 YcTHBIH ompoc
NOJIy4YEeHHUs. DIIEKTPOXUMHUUECKUM CUHTE3 JI1.5
MIEPOKCOTUCEPHON KUCTOTHI /JIek/ JI1.6J12.2

J2.3J12.4
J12.5
313233

7.7 DNEKTPOXUMUUCKUN CHHTE3 HEOTaHIMUECKIX 2 JI1.3 JI1.5 Pemenne 3agau
coeZIMHEeHN. MaTepHaibHbIe pacyeThl B JI1.6J12.1 o obpasiy
AJIEKTPOJIM3Epax MpH MPOU3BOJICTBE J12.4 J12.6
HeopraHnuecKux coeauneHwui /T1p/ 019233

7.8 DNEKTPOXUMUUCKHN CHHTE3 HEOTAaHMYECKIX 2 JI1.3 JI1.5 Pemenne 3anau
coenMHeH. TeroBkie pacueTsl B JI1.6J12.1 o obpasiy
AJIIEKTPOJIMTHUECKUX BaHHAX TPU MPOU3BOICTBE J12.4 J12.6
HEOpraHuuecKux coexnHenui /I1p/ 019233




7.9 DAEKTPOXUMHUYECKOE MOTyYeHNe 4 JIL.1J11.2 Otuer mo
omodopma /J1ad/ JI1.4 JI1.5 pabore.
JI1.6J12.7 3amura
JI2.8 J12.9 nabopaTopHOi
2152053 paboTsl B Buze
YCTHOTO
orpoca
7.10 N3ydenne koHCIIEKTa JEKIUH U pEKOMEHAYEMOI 28 JI1.1 J11.2 Veraslii onpoc
mutepatypsl. [lonrotoska k sk3ameny /Cp/ JI1.3 J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4 J12.5
J12.6 J12.7
J12.8 J12.9
212233
Pa3nen 8. Ilpome:kyTouHas arTecTanms
8.1 Ox3ameH /Tema/ 0
8.2 INoaroroBka K 3K3aMeHy /OK3aMeH/ 26,65 JI1.1J11.2
JI1.3 J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4 J12.5
J12.6 J12.7
J2.8
JI2.9J13.1
313233
83 IIpoBenenune KOHCYNbTALIMH TIEPE]] 2 JI1.5 J11.6
sk3ameHoM /Kuc/ 313233
8.4 Ipume >x3amena /MKP/ 0,35 JI1.5 J11.6 YcTHBIH OTBET
1o
YTBEPKICHHBIM
oueram,
chopmynupoBa
HHBIM C yYETOM
coJepKaHus
yueOHOH
JUCLUIUINHBI
Pa3nen 9. IloaroroBka noBepxHoOCTH
MeTANIHYeCKUX JeTajiell K MOKPBITHIO
9.1 IToaroToBka NOBEPXHOCTH METAIIINUECKUX 0 Veraslii onpoc
Jetanel K mokpbIThio /Tema/
9.2 IToaroToBka NOBEPXHOCTH METATITUIECKUX 2 JI1.2 J11.4 YeTHblit onpoc
H3JeNIUH epe]] HAHECEHUEM MTOKPBITHS, JI1.5
3IEKTPOXUMHUYECKOE OKCHUINPOBAHNE U JI1.6J12.2
nonupoBanue. CrocoObl MOATOTOBKU J12.3J12.4
TIOBEPXHOCTH METAJUTMUECKUX U3JEIHI nepes J12.5
HAaHECEHUEM 'ajIbBAHUYECKUX ITOKPBHITUH. 0102233
Ha3snagenue u kmaccudukanys crmocobos.
MexaHuuyeckue crocoObl HOATOTOBKH.
XuMHuecKas U 3IEKTPOXUMHUYECKas
noaroroBka /Jlex/
93 Mexannueckue crocoObl MOATOTOBKH 2 JI1.2 JI1.4 YerHbIi onpoc
MIOBEPXHOCTH: IUIN(OBAHUE; IOTIUPOBAHUE; JI1.5
KpalleBaHue, raITOBaHUE, IpodecTpyiHas U JI1.6J12.2
TecKocTpy#Has oopadoTka /JIex/ J12.3712.4
J2.5

013233




9.4 Xumndeckoe obe3xupuBaHue (B OpraHHIECKUX 2 JI1.2 J11.4 VYeraslii onpoc
pacTBOPUTENSAX, PACTBOPAX IIEIOYEH, B JIL.S
TEXHUYECKUX MOIOIIUX CPENCTBAX, C JI1.6J12.2
IIPUMEHEHHEM yIbTPa3ByKa). DIEKTPOXIUMUIECKOE J12.3 J12.4
00e3:XKUpHBaHNE — Ha3HAYEHUE KaTOHOTO U J12.5
AHOJIHOTO 00€3)KUPUBAHHMSI, COCTABBI PACTBOPOB 213233
JUISL SIIEKTPOXUMHYECKOTO 00€3KIUPUBAHUA,
PEKHMBI KaTOJHOTO U aHOJHOTO
obe3xupuBanus /Jlex/
9.5 Tpapnenue: XuMHUECKOE TPaBJICHHUE — 2 JI1.2 J11.4 YcTHbIH o1poc
Ha3HauEHUE, IPOLIECCHI, IPOTEKAIOIUE HA JI1.5
MIOBEPXHOCTH J€TATCH IIPU XUMUUECKOM JI1.6J12.2
TpaBiaeHnu. OCOOEHHOCTH TPABJICHUS YEPHBIX U J2.3J12.4
LIBETHBIX MeTaJuI0B. COCTaBHI pacTBOPOB U JI2.5
PEXUMOB IIPOLIECcCa XUMUYECKOTO 012233
TpaBienus /Jlex/
9.6 DIEKTPOXUMUYECKOE TPaBJIeHNE — Ha3HAYECHNE, 2 JI1.2 J11.4 YceTHblit onpoc
0COOEHHOCTH JICKTPOXUMHYIESCKOTO TPABJICHHS Ha JIL.5
aHozie u karoze. CoCTaBbl paCTBOPOB U PEXKUMBI JI1.6J12.2
ANMEKTPOXUMHUIECKOTO TpaBieHus /Jlex/ J12.3712.4
JI2.5
313233
9.7 N3ydenue koHCIEKTa JEKIUH U pEKOMEHAYEMOI 21 JI1.2 J11.4 VerHslii onpoc
nutepatypsl. IloaroToBka k sx3amery /Cp/ J1.5
JI1.6J12.2
J12.3712.4
J2.5
212233
Paznen 10. DiiekTpoxuMuyecKue MeTOAbI
HAaHeCeHHsI MeTAJUVINYeCKHX NMOKPBITHIA
10.1 DNEKTPOXUMUYECKHUE METO/Ibl HAHECCHUS 0 VYcrHBIl ompoc.
MeTaIIMIEeCKUX MOKpHITHH /Tema/ Pemenue
3aJa4. 3ammra
11a00paTOPHBIX
pabot
10.2 OnexTpoocaxkaeHNe ONeCTAMNX METaJUTHIECKUX 2 JI1.2 J11.4 Veraslii onpoc
NMOKpbITHH. Mexanu3m GopMUpoBaHus OIECTIINX JIL.5
nokpeiThii. Pons TTAB, koMmekcoo0pas3yromumx JI1.6J12.2
JI00ABOK, peXHMMa JIEKTPOIIH3a Ha Ka4eCTBO JI2.3J12.4
nokpsIThs /JIex/ J2.5
212233
10.3 Paznuunbie criocoObl HAHECEHU ST TTOKPBITHIA: 2 JI1.2 J11.4 YcTHbIH onpoc
¢dusHYecKre, XUMIYECKNE 1 TEKTPOXHUMHYCCKHE. JI1.5
Knaccudurkarnms mokpsrtait. MHOTOCIOWHBIE JI1.6J12.2
KOMOMHUPOBaHHbIE TOKPBITHS /JIex/ J2.3J12.4
JI2.5
313233
10.4 Pacuer cocraBa snexrposutos /I1p/ 2 JI1.3J11.5 | Pemrenwme 3amau
JI1.6J12.1 o o0Opasiy
JI2.4 J12.6
313233
10.5 Pacuer Brrxoma no Toxy /IIp/ 6 JI1.3 JI1.5 | Pemenue 3amaq
JI1.6J12.1 o obpasiuy
J12.4 J12.6
313233
10.6 Pacuer Tommmmasl iokpeitust /Ip/ 6 JI1.3 JI1.5 Pemenue 3amau
JI1.6J12.1 o obpasmy
J12.4 J12.6
313233
10.7 Pacuer kaTtomHO# 1 aHOIHOM TIOTHOCTH TOoKa /I1p/ 6 JI1.3 JI1.5 | Pewmenue 3amau
JI1.6J12.1 o obpasiy
J12.4 J12.6

013233




10.8 Pacuer Bpemenu noxpsitus /I1p/ JI1.3J11.5 | Pemenue 3amau
JI1.6J12.1 Mo o0opasiy
J12.4 J12.6
3103233
10.9 IIpuroroBneHue 31EKTPOIUTOB AJI1 HAHECCHUS JI1.1J11.2 Otuer o
rajJbBaHMUYECKUX MOKPBITHI /JTab/ JI1.4 J11.5 pabore.
JI1.6J12.7 3amura
JI2.8 J12.9 nabopaTopHO
215233 paboTel B BuzE
YCTHOTO
orpoca
10.10 HccrnenoBanve BIUSHUS pa3IHYHBIX (AKTOPOB HA JIT.1J11.2 Ortyer no
IIpoLecCchl HAaHEeCEHUsI MOKpHITHil /J1ab/ JI1.4 J11.5 pabore.
JI1.6J12.7 Sarura
J12.8 J12.9 nabopaTopHOH
2152 33 paboThl B BUzE
YCTHOTO
ornpoca
10.11 OU3NKO-XUMHUYECKUE CBOMCTBA IIMHKA 1 00J1aCTh JI1.2 J11.4 YcTHbI# orpoc
NIPUMEHEHHUS IUHKOBBIX ITOKPBITUH. J1.5
CpaBHUTENBHAS XapaKTEPUCTUKA SIIEKTPOIUTOB JI1.6J12.2
IIMHKOBAHUSL: TIPOCTHIC KUCIBIE DJIEKTPOJIUTHI, JI2.3J12.4
LMaHUHbIE ¥ [IMHKATHBIE SIEKTPOJIUTHI, JI2.5
XJIOPAMMOHHIHBIE ¥ AMHHOKOMITIIEKCHBIC 313233
EKTPOIUThL. COCTaB 3JIEKTPOIUTOB U PEXKUM
HaHeCeHUs MOKPHITUH. BiusiHue nmpumecei Ha
Ka4eCTBO MOKPHITHA. OCHOBHBIEC HEMOIAIKH U UX
ycrpanenue. O0paboTKa IMHKOBBIX MOKPHITHH IS
YJIy4IIE€HUs 3alUTHBIX cBOMCTB. OCHOBHBIE
HaIIpaBJICHHUS PA3BUTHS TEXHOJIOTHH HAHECEHS
nuaka /Jlex/
10.12 | OnexkTpoxuMudeckoe HUHKoBaHuUe /J1ab/ JI1.1J11.2 Otuer o
JI1.4 JI1.5 pabore.
JI1.6J12.7 3amura
JI2.8 J12.9 nabopaTopHOi
215253 paboTsl B Buze
YCTHOTO
orpoca
10.13 ®DU3NKO-XUMHUYECKUE CBOWCTBA MM U 00J1aCTh JI1.2 J11.4 YerHbIi onpoc
MIPUMEHEHUSI METHBIX MOKPBITUIl. CpaBHUTENbHAS JI1.5
XapaKTePUCTHUKA IEKTPOIUTOB MEIHCHHUS: JI1.6J12.2
MIPOCTBIE KUCIIBIE U KOMIUIEKCHBIE AJIEKTPOJIUTHL. J12.3 J12.4
ONeKTPOINUTH HA OCHOBE IPOCTHIX COJIECH MEIH: J2.5
cynbhaTHBIH, GTOPOOPATHBI, (PTOPCHINKATHBIN, 213233
HUTPATHBIA. DIIEKTPOJIUTHI HA OCHOBE
KOMIIJIEKCHBIX COJIeM MeJH: [IMaHUCTBIN,
nupodochaTHBIH, STUICHINAMHHOBBIH,
rexcanuano(I1)-dbepputheiii. CocTaBbl
SNIEKTPOJINTOB, Ha3HAYEHHE KOMITOHEHTOB,
IIponecchl Ha deKkTpoaax. CpaBHUTEIbHAS
XapaKTepUCTH-
Ka 3JIeKTpOJUTOB. [IpenMyIecTBa 1 HETOCTATKH.
OcoOeHHOCTH aHOTHOTO TpoIecca
/JTex/
10.14 Onektpoxumuueckoe megHenue /J1ad/ JI1.2J11.4 Oryer 1o
JI1.5 pabore.
JI1.6J12.7 3amura
JI2.8 J12.9 nabopaTopHOi
2132233 paboThI B BUIE
YCTHOTO

ompoca




10.15 O06m1acTb TPUMEHEHUS HUKETIEBBIX TOKPBITHIA. 2 JI1.2 J11.4 VYeraslii onpoc
Karonnblii 1 aHOIHBII MPOLIECCHI TPU JI1.5
HUKEIUPOBAHUU. DJIEKTPOJINTHI HUKEIUPOBAHUS, JI1.6J12.2
MOTy4eHHe OIECTAMNX HUKEIEBBIX MOKPBITHI. J12.3 J12.4
CoctaBsl neKTpoauToB. HazHauenue J12.5
KOMITOHEHTOB. PoJib 100aBOK B 3JIEKTpOJIMTaX 213233
HUKeInpoBaHus. [Ipomecchl Ha MEKTPo-aax.
JIByXCIIOMHBIE U TPEXCIOWHBIE HUKEIIEBbIE
MOKPBITUS. Y BENUYCHUE KOPPO3UOHHOM
CTOMKOCTH HUKEJIEBBIX TOKPBITHH /JIek/
10.16 Tunel XpOMOBBIX OKPBITUH U UX Ha3HAYECHUE. 2 JI1.2 J11.4 Verslii onpoc
Oco0eHHOCTH Tpolecca XPOMUPOBAHUSI. J1.5
DNEKTPOIUTHI XpoMUpoBaHus. KaToHbie JI1.6J12.2
npouecchl pu XxpomupoBanuu. CTpyKkTypa u J12.3 J12.4
CBOMCTBA XpPOMOBBIX IIOKpPBITUH. BiusHue J2.5
YCIIOBUH 3JIEKTPOJIM3a U COCTABa JIEKTPOJIUTA HA 212233
CBOMCTBA XPOMOBBIX HOKpPBITUH. [Ipumenenne
ITAB npu XpoMHpOBaHUU.
/Jex/
10.17  |TanpBanM4eckoe yxkenue. CBoicTBa U 2 JI1.2 J11.4 VYeraslii onpoc
Ha3HAYEHUE MOKPBITUH. DIEKTPOIUTHI IS JIL.S5
ocaxxaeHus o0sioBa. CocTaB AMEKTPOIUTOB U PEKUM JI1.6J12.2
HaHeceHus NokpeITuil. [Ipeumymiecrsa u J12.3 J12.4
HenoctaTtky /JIex/ J12.5
2102233
10.18 lanpBanmyeckoe cepedpenue. OdIacTh 2 JI1.2 J11.4 YcTHbIH o1poc
MIPUMEHEHHS CepPEeOPSHBIX MOKPHITHIA. J1.5
TexHonoru4yeckas cxema mnpoiecca cepeopeHust. JI1.6J12.2
ONEeKTPONUTHI (OCHOBHBIE KOMIIOHEHTBI M UX JI2.3J12.4
HasHadyeHue). OOpaboTka cepeOpsTHBIX J12.5
nokpsITuii /Jlex/ 313233
10.19 TanbBannueckoe 30104yeHue. O0IaCTh 2 JI1.2 J11.4 YerHbli onpoc
TIPUMEHEHHSI 30JI0THIX TOKPBITUM. JIL.S5
TexHonoruyeckas cxema Iporecca 30J04EHHUS. JI1.6J12.2
OneKTpoauTH! (OCHOBHBIC KOMIIOHEHTHI B UX J12.3 J12.4
HazHaueHue). O6paboTKa 30JI0THIX J12.5
TOKpbITHH /JIek/ 212233
10.20 XHUMHAYECKOE U AIIEKTPOXUMHUECKOE 2 JI1.2 J11.4 YcTHbI# o1poc
OKCHUAMPOBAHKUE YEPHBIX U LIBETHBIX METAJIJIOB. J1.5
Haznauenue. CocTaBbl pacTBOPOB M YCIOBHUS JI1.6J12.2
MPOBEJICHUS POIIECCOB. 3aBUCUMOCTh CBOHCTBA JI2.3J12.4
OKCHJHBIX IUIEHOK OT COCTaBa PAcTBOPA U pexXuMa JI2.5
nponecca /Jlex/ 212233
10.21 AHOIHOE OKCUJIUPOBAHUS ATFOMUHMSL. 2 JI1.2J11.4 YerHbli onpoc
DJEKTPOIUTHI AJISl aHOTHOT'O OKCUIMPOBAHUS U JI1.5
BIIMSIHUE COCTaBa 3JIEKTPOJIMTA HA CBOMCTBA JI1.6J12.2
AHOMIHOM IIeHKH. MexaHu3M (pOpMHUPOBAHHS J12.3 J12.4
OKCHUIHOM IJICHKH HA aJIOMUHUH. J12.5
JlomomHuTeNbHAS 00paboTKa MOKPBITHI /JIek/ 212233
10.22 Pacuer ynenpHOTO pacxona anekrposneprun /IIp/ 4 JI1.3 JI1.5 Pewrenue 3amau
JI1.6J12.1 1o obpasimy
J12.4 J12.6
2102233
10.23 Pacuer mxoyneBoi TerioThl B TalbBAHUYECKON 2 JI1.3 JI1.5 Pemenue 3amau
BanHe /IIp/ JI1.6J12.1 o obpasiy
J12.4 J12.6
2102233
10.24 | U3y4yeHue KOHCIIEKTA JIEKIIUH U PEKOMEHTyEMON 20,3 JIT.1J11.2 YcTHbIl opoc
nutepatypsl. [loaroToBka k sx3ameny /Cp/ JI1.3J11.4
JIL.5
JI1.6J12.1
J12.2712.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 JI2.9

0102353




Pa3nen 11. Incemennas padora

11.1 Kypcosas pabora /Tema/ 0
11.2 Brmonaenne KypcoBoii padotst /KITKP/ 11,7 JI1.5 JI1.6
11.3 Cnava xypcoBoii padotsl /KP/ 0,3 JI1.5 J11.6
Paznen 12. [IpoMe:kyTouHas aTTecTauus
12.1 Ok3amen /Tema/ 0
12.2 ITonroToBka K 3k3aMeHy /DK3aMeH/ 44,35 JI.1J11.2
JI1.3 J11.4
JI1.5
JI1.6J12.1
J12.2 J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
JI2.9713.1
212233
12.3 IIpoBeaeHue KOHCYABTALIMH TIEPE] 2 JI1.5 JI1.6
ak3ameHoM /Kue/ 212233
12.4 IIpuem sx3amena /MKP/ 0,35 JI1.5 J11.6 VYcrHBIH 0TBET
o
YTBEPKICHHBIM
ouseTam,
chopmyHupoBa
HHBIM C yUETOM
COJICpPIKaHUS
yaeOHOM
JICTIATUTNHBI
Paspnen 13. Dnekrpoxummuyeckue MeTOAbI
HAHEeCEeHUs MeTAJUIMYECKHAX MOKPbITHIt
13.1 DNEKTPOXUMHUYECKHE METObI HAHECCHUS 0 Pemenne
METAJUTMIECKUX MTOKphITHH /Tema/ 3a/1a4. 3ammra
71a00paTOPHBIX
paboT. YcTHBIH
orpoc
13.2 Pacuer pacxoaa MaTepuasoB B raJlbBAHUYECKOM 4 JI1.3 JI1.5 Pemenue 3amau
nponsBoxcTBe. Pacuer xumukaToB /I1p/ JI1.6J12.1 o obpasiy
J12.4 J12.6
313233
13.3 Pacuer pacxoaa MaTepuasoB B raJilLBAHUYECKOM 6 JI1.3 JI1.5 Pewrenue 3amau
npomnsBoxcTBe. Pacuer Bogs! /Tlp/ JI1.6J12.1 o obpasiy
J12.4 J12.6
313233
134 Pacuer pacxoaa MaTepuasoB B raJilbBAHUYECKOM 6 JI1.3 JI1.5 Pemenue 3agau
NIPOU3BOJCTBE. PacueT peakTuBoB 1pu JI1.6J12.1 o obpasiy
Tpasieruu /IIp/ J12.4 J12.6
313233
13.5 Pacuer pacxoaa MaTepuasoB B raJilbBAHUYECKOM 4 JI1.3 JI1.5 Pemenue 3agau
npou3BoJICTBe. PacueT cxxaroro Bozmyxa /I1p/ JI1.6J12.1 mo o0Opasiry
J12.4 J12.6
213233
13.6 Pacuer pacxoaa MaTepuasoB B raJilbBAHUYECKOM 4 JI1.3 JI1.5 Pemenue 3agau
npou3BocTBe. PacueT konmdectBa anomoB /IIp/ JI1.6J12.1 mo o0pasiy
J12.4 J12.6

012233




13.7 OnexTpoxuMHUecKoe HUKeIupoBaHue /J1ab/ 4 JI1.1J11.2 Otuer o
JI1.4 JI1.5 pabore.
JI1.6J12.7 3ammura
JI2.8 J12.9 nabopaTopHOi
2152053 paboTsl B Buze
YCTHOTO
orpoca
13.8 DNeKTpOoXUMUIecKoe XpomupoBanue /J1ad/ 4 JIT.1J11.2 Ortyer no
JI1.4 J11.5 pabore.
JI1.6J12.7 3ammura
J12.8 J712.9 nabopaTopHOH
D152 33 paboTel B BUzE
YCTHOTO
orpoca
13.9 N3ydenune koHCHEKTa JEKIMH U pEKOMEHAYEMOI 13 JI1.1 J11.2 YerHslii onpoc
mutepatypsl. I[loaroToBka k sx3ameny /Cp/ JI1.3 J11.4
JIL.5
JI1.6J12.1
J12.4 J12.6
J12.7 J12.8
J12.9
313233
Paznen 14. Xumuueckne MeToabl HAHECEHUS
MOKPBITHIA
14.1 XUMU4YeCcKrue METOIbl HAaHESCEHUS 0 YerHbli onpoc
mokpeIThii /Tema/
14.2 dochaTupoBaHe YEPHBIX U IIBETHBIX METAJIOB. 2 JIT.1J11.2 YcTHbIl o1poc
Haznauenue. CocTaBbl pacTBOPOB U yCIOBHS JI1.5
nposefeHus npouecca. CpoicTsa ochaTHbIX JI1.6J12.2
TIJICHOK, MOJIyYEHHBIX TPU PA3JIMYHBIX YCIOBUSX. J2.3J12.4
[oBEImIeHUE 3AIUTHBIX CBOMCTB (pocaTHRIX JI2.5
IeHoK /JIex/ 313233
14.3 Metonbl KOHTPOJIS FalbBaHUYECKUX TOKPBITUI 2 JI1.1 J11.2 VerHslii onpoc
(BHEIIHUI BUJ, TOJIIMHA, TOPUCTOCTb, OJIECK, JI1.5
TIPOYHOCTH CIETUICHUS, TBEPAOCTh, BHYTPEHHUE JI1.6J12.2
HaIPSOKEHUS, HIEPOXOBATOCTh, KOPPO3UOHHAS J12.3 J12.4
CTOUKOCTH) /JIex/ JI2.5
2102233
14.4 Xumuyeckas MeTayuin3anys. TexHonmornueckas 2 JIT.1J11.2 YcTHbI# o1poc
CX€Ma HaHECEHUS METAJUIMYECKUX ITOKPBITUH Ha JI1.5
nuanekTpuku. [loaroroBka moBepxXHOCTH JI1.6J12.2
JUDJIEKTPUKOB K HAHECEHUIO TTOKPBITHS JI2.3J12.4
(o0e3xupuBaHue, TPaBJICHUE, CCHCUOMITH3AIINS 1 JI2.5
akTHBUpOoBaHUeE) /JIek/ 019233
14.5 Xumuyeckoe MegHeHre. KoMIoHEeHThI pacTBOpOB 2 JI1.1 JI1.2 YerHbli onpoc
U ux HasHavyeHue /JIex/ JI1.5
JI1.6J12.2
J12.3712.4
J12.5
2102233
14.6 XHUMHAYECKOE HUKEITUPOBAHUE IUAICKTPUKOB 1 2 JIT.1J11.2 YcTHbll orpoc
MeTa/u10B. KOMIIOHEHTH! pacTBOPOB U UX JI1.5
HazHaueHue /Jlex/ JI1.6J12.2
J2.3J12.4
J12.5
3103233
14.7 Xumnueckoe cepedpenre. KOMIOHEHTHI 2 JI1.1 JI1.2 YerHbll onpoc
pacTBOPOB U MX Ha3HaveHue /JIex/ JI1.5
JI1.6J12.2
J12.3712.4
J12.5

013233




14.8 W3ydenue KOHCIIEKTa JEKIMH U pEKOMEHAYEMOI JI1.1J11.2 VYeraslii onpoc
nautepatypsl. [lonrotoska k sx3ameny /Cp/ JIL.S
JI1.6J12.2
J12.3712.4
J12.5
2102233
Pa3nea 15. MonudguuupoBanue
MeTAJNINYecKoii MOBEPXHOCTH MyTeM
ocakaeHusi KOMOMHUPOBAHHBIX
371eKTPOXHMMYECKHX MOKPbITHH
15.1 MoaudunrupoBaHHe METALTHYSCKON TTOBEPXHOCTH YcTHbIH opoc
ITyTeM OCaKICHHS KOMOMHUPOBaHHBIX
ANEKTPOXUMHUUECKUX TOKPBITHIA /Tema/
15.2 MoauduuupoBaHue MeTATHYECKONH TTOBEPXHOCTH JIL.1J11.2 YeTHbli onpoc
IyTeM OCaKAECHUS] KOMOMHUPOBaHHbIX JI1.5
anekTpoxumMudecknx mokpertai (KOIT) /Jlex/ JI1.6J12.2
J12.3J12.4
J12.5
313233
15.3 ITomyuenue u cBoiicta KOII Ha xxenesa, JI1.1J11.2 YerHslii onpoc
Mexanusm noxyaerus KOII. dakTopsr, J1.5
Briusrone Ha kauectso KOII /Jlex/ JI1.6J12.2
JI2.3 J12.4
J12.5
313233
15.4 Ionyuenue u cBoiictBa KOII Ha ocHOBe HUKeS, JIL.1J11.2 YeTHbli onpoc
Mexanuzm nonyuyenust KOI1. dakropsl, JIL.S5
Bimstomre Ha kagectBo KOIT /Jlex/ JI1.6J12.2
J12.3J12.4
JI2.5
313233
15.5 ITomyuenue u cBoiicta KOII Ha ocHOBE Meny,. JI1.1 J11.2 YerHslii onpoc
Mexanusm noxyaerus KOII. dakTopsr, J1.5
Briusrone Ha kauectso KOII /Jlex/ JI1.6J12.2
JI2.3 J12.4
J12.5
313233
15.6 onyuenue u cBoitctBa KOII Ha ocHOBE Xpoma JIL.1J11.2 YeTHbIi onpoc
Mexannszm nonyuyenns KOI1. dakropsl, JIL.S5
Bimstomye Ha kagectBo KOII /Jlex/ JI1.6J12.2
J12.3J12.4
J12.5
313233
15.7 N3ydenune koHCNEKTa JEKIMH U pEKOMEHAYEMO JI1.1J11.2 VYerHblii onpoc
nutepatypsl. I[loaroroBka k sx3ameny /Cp/ J1.5
JI1.6J12.2
JI2.3 J12.4
J12.5
313233
Pa3nen 16. DiaexTpodopeTnyeckoe HAHeCeHH e
TMOKPBHITHI
16.1 DnekTpodhopeTHIecKoe HaHECEHUE YcTHBIH ompoc
nokpsIThii /Tema/
16.2 OnextpodopeTnueckoe HaHECEHNE TOKPHITHH. JI1.1 J11.2 VerHslii onpoc
OnexTpodopeTudecKoe OCaKACHUE TOKPLITUI Ha JIL.5
KaTojie, Ha aHoze. BiusiHue cocTaBa CycrieH3uH, JI1.6J12.2
pexumMa rpoiecca Ha KaueCTBO 0CaXKJaeMOr0 JI2.3J12.4
nokpsIThs /Jlex/ J12.5
212233
16.3 OcHOBHBIE TOKa3aTeNH Mpoliecca IekTpodopesa. JIT.1J11.2 YcTHBIH o1poc
CrabuinbpHOCTS cycnensuiit. TpeboBaHms K JI1.5
IIOJArOTOBKE IIOBEPXHOCTH IIEpE]l HAHECEHUEM JI1.6J12.2
TOJIMMEPHBIX MOKPBITU. [Ipumepbt J2.3J12.4
TEXHOJOTHYECKHX TporieccoB /JIek/ J12.5

01032353




16.4 W3ydenue KOHCIIEKTa JEKIMH U pEKOMEHAYEMOI 8 5 JI1.1J11.2 VYeraslii onpoc
nautepatypsl. [lonrotoska k sx3ameny /Cp/ JIL.S
JI1.6J12.2
J12.3712.4
J12.5
2102233
Paznen 17. Xumuueckue U 3JIeKTPOXHMHUYECKUE
npouecchl B MPOM3BOACTBE MeYATHBIX IUIAT
17.1 XUMUYECKUE U ANEKTPOXUMHUUECKHE ITPOLIECCHI B 8 0 Veraslii onpoc
MIPOM3BOJICTBE TEYATHBIX u1aT /Tema/
17.2 XHUMHAYECKUE U ANEKTPOXUMHUYECKHE ITPOLIECCHI B 8 2 JIT.1J11.2 YcTHbIH opoc
TIPOM3BOJICTBE TTEYATHBIX ITaT. CIOCOOE JI1.5
IIPOU3BO/ICTBA IIEYATHBIX ILIaT /JIek/ JI1.6J12.2
J2.3J12.4
JI2.5
313233
17.3 TpaBneHue Meau B IPOU3BOJCTBE IIEYATHBIX ILIAT. 8 2 JI1.1 J11.2 Veraslii onpoc
Hanecenue ¢otopesnctoB. Xumuueckoe JIL.S
MEIHEHUE TUITEeKTPUKOB /JIek/ JI1.6J12.2
J12.3712.4
J2.5
212233
17.4 TTamnangueBas u OecnajanaareBas METAJUIN3AIUS. 8 2 JI1.1 JI1.2 YcTHbIH onpoc
DNEKTPOXUMHUYECKOE HapallluBaHUE CIIOS JIL.S5
menn /JIex/ JI1.6J12.2
J2.3J12.4
JI2.5
313233
17.5 N3ydenne koHCIIEKTa JEKIUH U pEKOMEHAYEMOI 8 5 JI1.1 J11.2 Veraslii onpoc
autepatypsl. IloaroroBka k sx3amery /Cp/ JI1.5
JI1.6J12.2
J12.3712.4
J2.5
212233
Paznen 18. Ilpome:kyTouHas aTTecTALMSA
18.1 Ox3ameH /Tema/ 8 0
18.2 IToxnroToBka Kk sk3aMeHy /JK3amMeH/ 8 44,65 JI1.1 JI1.2
JI1.3 J11.4
JI1.5
JI1.6J12.1
J2.2J12.3
J12.4J12.5
J12.6 J12.7
J12.8
JI2.9J13.1
313233
18.3 IIpoBeaeHue KOHCYIbTAMH NIEPE] 8 2 JI1.5 JI1.6
sk3ameHoM /Kuc/ 212233
18.4 IIpuem sk3amena /MKP/ 8 0,35 JI1.5 J11.6 VCTHEII OTBET

o
YTBEPXKICHHBIM
ouseTam,
chopMyHpoBa
HHBIM C YYETOM
COJICpIKAHUS
yueOHO
JCIUTITHHBI

5. OHEHOYHBIE MATEPHAJIBI 11O TJUCHUIIJIMHE (MO YJIIO)

@DoHJT OIIEHOYHBIX CPEACTB MpUBe/eH B [IpritoskeHnH K pabodeil mporpaMMe TUCIUITIAHEL (CM. JOKYMEHT «OIleHOYHbIe

MaTepuraibl N0 JUCHUIIINHE «3HGKTPOXI/IMI/I‘IECK&51 TEXHOHOFI/I}I»).




6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJIA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHAs JIMTEpaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Kommuectso/
rox Ha3BaHUE
3BC
JI1.1 |bepesun H. b., KontponbHble 3aanus u TecThl O Kypcy «Teoperuueckas Kazans: 2227-8397,
Mexesnu XK. B. ANEKTPOXUMHUSD : METOJUYCCKHE YKA3aHUS Kazanckuit http://www.ip
HaIMoHaNbHEBIH | rbookshop.ru/
uccnenoBarens | 63690.html
CKHH
TEXHOJIOTHYECK
3031
YHHUBEPCHTET,
2015, 44 c.
JI1.2 | bpsuckwuit b. 4. Jlek1uu 1o 3MEKTPOXUMHUH : YIeOHOE MocoOre TS Capatos: 978-5-4487-
KJIACCUYECKOT'0 YHUBEPCUTETA By3zosckoe 0043-9,
obOpaszoBanue, | http://www.ip
2017, 122 c. rbookshop.ru/
66635.html
JI1.3 | Mypamosa U. b., OCHOBBI HH)KEHEPHBIX PACUETOB IEKTPOXUMUYECKUX CUCTEM C ExatepunOypr: | 978-5-7996-
Pynoii B. M., pacrnpeneneHHBIMH NapaMeTpamMu. 3aJa4HuK : yueOHo- Ypanbckuit 1176-7,
Ocrtanuna T. H., METOANYECKOE Mocooue benepanbubiit | http://www.ip
Hapunnesa A. b., yHuBepcuteT, | rbookshop.ru/
Hosuxos A. E., 9BC ACB, 69655 .html
Mypamosa U. b. 2014, 96 c.
JI1.4 |bepexnas A.T. DNEeKTPOXUMUYECKHE TEXHOIIOTUH U MaTepUalbl : yueOHOe PocToB-Ha- 978-5-9275-
rnocooue JHony, 2417-4,
Taraspor: http://www.ip
WznarensctBo | rbookshop.ru/
OxHOTO 87528.html
(benepanbHOTO
YHHUBEPCHTETA,
2017, 119 c.
JI1.5 |bepesun, H. b., TepMHHBI 1 ONIpE/IENICHUS B JIEKTPOXUMHUYECKON TEXHOIOTHH : Kazans: 978-5-7882-
Mexesunu, XK. B. Y4e0HO-METOJMUECKOE TIOCOOHE WznarensctBo | 2941-6,
KHUTY, 2020, |https://www.i
96 c. prbookshop.r
u/121062.htm
1
JI1.6 |Bopo0OneBa E.B., O6opymoBaHHe IEKTPOXUMAIECKOTO ITPOU3BOJICTBA U Mockaa: 978-5-906818
Kosanenko B.B., MPOLIECCHl MOJCTUPOBAHUS B XUMHUUECKON TEXHOJIOTHH : yueO. KVYPC, 2024, -62-1,1
Kynasuna H.1O., nocooue 152c.
JloGanosa JI.I.,
Macnos A L.,
[Mamxkuna I'.A.
6.1.2. JlonotHUTEILHAS JTUTEPATYypa
Ne ABTOPBI, COCTABUTEIU 3arnaBue UsnarenscrBo, | KonnuectBo/
TOJ Ha3BaHUE
OBC
JI2.1 |Macnos A. B., [IpakTryeckoe pyKOBOJICTBO K PEIICHHUIO 3a/1a4 110 TEXHOJIOTHHI Jlunenk: 978-5-88247-
IIupses B. O. ANEKTPOXUMHUYECKOH 00pabOTKH MaTepHajoB : y1eOHO- Jlunmenkuii 623-5,
METOANYECKOE ocodre rocygapcTBeHH | http://www.ip
Bl rbookshop.ru/
TEXHUYECKUU 22910.html
YHHUBEPCHTET,
3BbC ACB,

2013, 60 c.




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3BC

JI2.2 | Apxunosa H. A., DnekTpoGU3nIECcKHe U AIEKTPOXUMHUECKHE METOAbI 00paboTku | benropon: 2227-8397,
Brmmosa T. A. MOBEPXHOCTEH Benroponckuit | http:/www.ip

rocymapctBeHH | rbookshop.ru/
BIii 28423 .html
TEXHOJIOTHYECK

3031

YHHUBEPCHUTET

nM. B.I'.

Iyxosa, ObC

ACB, 2012,

305c.

JI2.3 | Mup3oes P. A., AHOIHBIE TIPOIIECCHI TCKTPOXUMUYECKON U XUMHUYECKOH CaHkT- 978-5-7422-

Haswinos A. 1. 00pabOTKH METAJLJIOB : Y4eOHOE mocooue [eTepOypr: 3846-1,
Cankt- http://www.ip
[etepOyprcku | rbookshop.ru/
i 43938.html
MOJUTEXHUIECK
ui
YHHUBEPCHUTET
[Terpa
Benukoro,
2013, 382 c.

JI2.4 |Bapenuos B. K., Xumust. DIEKTPOXUMUIECKHE TPOLIECCH] U CUCTEMBI : y4eOHO- HoBocubupck: |978-5-7782-
Cunuypuna P. E., METOIUYECKOE TT0coOHe HoBocubupckn |2241-0,
Typno E. M. i http://www.ip

rocygapcTBeHH | rbookshop.ru/
BIT 44702.html
TEXHUYECKUU

YHHUBEPCHTET,

2013, 60 c.

JI2.5 |KazakeBuu A. B., 3aluTHBIC TOKPHITHS HAa METAJUIONPOAYKIIMHA. MeTainyecKkue Mockaga: 2227-8397,
Annpees IO. 4., TOKPBITHS : TaOOPaTOPHBIA IPAKTHKYM Wznatensckuit | http:/www.ip
Kosanes A. ©. HJom MUCuC, |[rbookshop.ru/

2007, 109 c. 56055.html
JI2.6 |Myxauesa B. /1., XuMuuecKasi KHHETHKA U DJIEKTPOXUMHUS : yueOHoe mocodue Benropon: 2227-8397,
ITomyskToBa B. A. Benroponckuii | http://www.ip
rocymapctBeHH | rbookshop.ru/
BIid 66688.html
TEXHOJIOTHYECK
3471
YHHUBEPCHUTET
um. B.I'.
[IyxoBa, 3bC
ACB, 2015,
291 c.
J12.7 | Cubupues B. C. OCHOBBI dNeKTpoXUMHYeCcKHX mpoueccoB. [Ipaktukym. Yacts 1 : | CaHKT- 2227-8397,
y4ebHoe mocooue IeTepOypr: http://www.ip
VYuusepcurer | rbookshop.ru/
UTMO, 2015, |[67517.html
92c.
JI2.8 | Cubupues B. C. OCHOBBI ANIeKTpoXUMHYeCcKHX npoueccoB. [Ipaktukym. Yacts 2 : | CaHKT- 2227-8397,
yaeOHOe mocodne [Metepbypr: http://www.ip
Yuusepcurer | rbookshop.ru/
HUTMO, 2015, [67518.html
78 c.
JI2.9 | Cubupues B. C. OCHOBBI ANIEKTPOXUMHYECKHX TporieccoB. [Ipaktukym. Hacte 3 : | CaHkT- 2227-8397,
yaeOHOe mocodne IMetepbypr: http://www.ip
VYuusepcurer | rbookshop.ru/
UTMO, 2015, |[67519.html
93 c.

6.1.3. MeTtonuueckue pa3padoTku




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rof Ha3BaHUe
OBC
JI3.1 |Jlo6anora JL.U., I'MaposnekTpoMeTaTyprusi: MeTOI. yKa3. kK Jab. padoTam : Psizans: PULL s
Bopo6resa E.B. Meroandeckue ykazaHHs PI'PTYVY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2538
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UnTepHer"
31 | OnextpoHHO-6MOMHOTEeuHAas cucteMa «[PRbooks», pexum noctyna — ¢ moboro kommnsiorepa PIPTY 6e3 napons, u3 cetu
HMHTEPHET 110 MapoJIio. —
D2 | DnekTpoHHO-OMONIHMOTEUHAs cucTeMa «JIaHby, PeXHM A0CTyNa — ¢ JItoboro koMmeiotepa PIPTY 6e3 maposs. —
23 | DnektponHas oudauoteka PI'PTY, pexxum moctyma ¢ mobdoro kommbiotepa PITPTY, u3 cetn nHTepHET O0€3 maposis. —
24

6.3 IlepeyeHs MPOrpaMMHOro odecmedeHnsi H HH(POPMAINOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMIIECH3MOHHOI0 H CBOOOHO PACIPOCTPAHAEMOr0 IPOrPAMMHOI0 00eclieYeHHsl, B TOM YHCJIe

0TE€YECTBCHHOI'0 IPOU3BOACTBA

HaumenoBanue

Onucanue

Onepanuonnas cucrema Windows

Kommepueckast murieH3ust

Kaspersky Endpoint Security

Kommepueckast nmuiieH3us

Adobe Acrobat Reader Caobomnoe I10
OpenOffice Csobomnoe I10
Microsoft Visio Kommepueckast atieH3ust
Microsoft Office Kommepueckas TatieH3ust

Bupryansras maboparopus

KOMMCP‘{CCK&S{ JIMICH3UA

SMathStudio

Csobomunoe ITO

6.3.2 Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

mpoektop Optima EW775,
XUAKOCTHBIN Xpoma-Torpad Craiiep n UK @ypre-ciekrpomerp PCM2202

JKpaH,

MapKE€pHasd O0CKa,

321 y4e0HO-aAMHUHHCTPATHBHBINA KOPITyC. ydeOHAs ayAWTOPHS U MPOBEHEHHS 3aHATHH JICKIMOHHOTO M CEMHHAPCKOTO
1 THUIA, TPYMNIOBBIX U HHIWBU-TYaJIbHBIX KOHCYJbTallMi, TEKyIIEro KOH-TPOJS M MPOMEXKyTOuHOH arrectamuu 44 Mecrta,
OCHAIL[EHHOE KOMIIBIOTEPOM,

MECTO [Jid TIIpernoaaBaTeiid,

MapKE€pHasd J0CKa,

JUIA BBIIIOJTHCHUA pa60T,

326 y4eOHO-aJMHUHHUCTPATUBHBIH KOPILyC.
HOMeIeHue IS XpaHeHus yae6Horo obopynosanus [Tanens LCD Philips,

mkad cymmisHb SNOL 58/350 LFN,
Becbl OHAUS PA 214, ananutnueckue ¢ moBepKo,
Becsl OHAUS TA 152 B xoMIIIeKTe ¢ THpei

yaeOHasi J1a0o-paTopus,

MECTO JUTA TIpeTioiaBa-Teis, ocHameHHoe komnbiotepoM (Intel Core 15/4Gb), BRITSKHBIE MIKadEI,
2 quctauisaTop [19-4-02 “OMO”, Habop 1abopaTOpHOH TOCYABI IJISI MHAWBUIYaNnbHOH pabOTHI, pPEaKTUBHI, HEOOXOINMBIC

OCHAIlleHHas J1abopaTOpHBEIM 00OPYIOBAaHHEM,

328 yueOHO-aMMHUCTPATUBHBIA KOPIYC.
3 BO3MOXKHOCTBIO TIOJKJIIOUCHUSI K ceTH «lIHTepHeT» M OOecreueHHEeM MA0CTy-Ia B IJIEKTPOHHYIO HWH-(OPMAIMOHHO-
obpazoBatenbHyIo cpeny PITPTY

11 pabounmx w™ect (koMm-mbroTepHbli kiacc (Intel

Core

i5/4Gb)) ¢

8. METOIUYECKHUE MATEPHAJIBI 11O JUCHUIIJIMHE (MOAYJIIO)

Mertonuueckue YKa3aHus NPHUBCIACHBI B HpPIJ'IO)KeHI/II/I K pa60qey“1 mnporpamMme JUCHUITIUHBI

[IOKYMEHT MOATMWUCAH 3MIEKTPOHHOW MOANUCHIO

NOAMVICAHO
3ABELYIOLLMM
KA®E[IPbI

NoAnMUCAHO
3ABEAYIOLLM
BbIMYCKAIOLLIEV
KA®E/PbI

NOANNCAHO
HAYAJIbHMKOM YPOM

®rboy BO "PrPTY", PIPTY, KoBaneHko Buktop
BacunbeBud, 3aBeaytolmii kacdeapont XT

06.09.24 15:40 (MSK)

®reoy BO "PrPTY", PIPTY, KosaneHko Buktop
BacunbeBud, 3aBeaytowmii kadeapon XT

06.09.24 15:40 (MSK)

®reoy BO "PrPTY", PIPTY, Ep3binésa AHHa
AnekcaHapoBHa, HauyanbHuk YPOI

06.09.24 15:46 (MSK)

Onepatop 340 000 "KomnaHus "TeH3op"

Mpoctas nognucb

MpocTas nognucb

MNpocTas nognuce




