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1. He.]'l](l H 3a1a4YM1 0CBOCHUA NUCHHUIIJINHBI

Lenb AUCIUTUIMHEL: JOPMUPOBAHKUE Y ACITUPAHTOB YIIIyOJICHHBIX MPO(ECCUOHATBHBIX 3HAHUHI O
MPaKTUYECKON peanm3aliiy SIBJICHUS HarpeBa B BOJHBIX PacTBOpaxX JJICKTPOJIHTOB, MPUMEHIEMOTO IS
AIEKTPOXUMHUICCKON MOAN(PUKAIIMHA METAIOB 1 CIUTABOB

3amaun JUCLMILINHEL:

— MOJTOTOBKA aCITUPAHTOB K HAYYHO-UCCIICIOBATEIBCKON U MPOCKTHO-KOHCTPYKTOPCKOM padore,
BKIIFO4Yasi OOpMIIEHHE HAYYHBIX padoT, MaTEHTOBaHHE, pa3paboTKy HCCIEIOBATENLCKAX MPOTpamMM U
MEPOIPUATHUH;

— TIOATOTOBKA AaCIUPAaHTOB K MPOM3BOJCTBCHHON JCSATEIBLHOCTH, BKIIOYas pPa3pabOTKy
TEXHOJIOTHYECKUX MPOIECCOB U HEOOXOIUMON JOKYMEHTAIIHN;

— TIOATOTOBKA AaCHHUPAHTOB K peadu3alldd HCCIICHOBATEIHCKAX MPOEKTOB, BKIFOYAs OICHKH
PUCKOB, cepTU(DUKAINIO U YHU(DUKALIUIO MTPOIAYKIIHH.

2. IlepedyeHb MVIAHUPYEMBIX Pe3y/1bTATOB 00yUYeHHUsI 110 AUCHUTIIMHE

B pesynbraTte ocBoeHUsT AUCIMIUTHHBI 00YYarOIUICS TOJIKEH:

3HATH!

— 00OCHOBaHHE W ONTHMH3ALMI0 TEXHOJIOTMYECKUX IPOLIECCOB IOMYYEHHUS IEPCHEKTHUBHBIX
MaTEpHajOB U MPOU3BOACTBO U3 HUX HOBBIX M3JENHUI C yUE€TOM HOCIEACTBUI Il 0011eCTBa, SKOHOMUKHI
U OKOJOTMHM, B YaCTHOCTH, XapakTCPHUCTUKH 3aroTOBOK, OOOpYyJOBaHUS M  PaCXOIHBIX
MaTepUaJIOB,pPeKUMBl  00pa0OTKH, WCXOMHBIE MaTepwanbl M Tpedyemoe 00OpymOBaHUE, METOIBI
9KCTPEMATIbHOTO IUIAHUPOBAHUS SKCIEPUMEHTOB, CTEIEHb aHTPOIOTEHHOI0 BO3ACHUCTBHS Ipouecca Ha
OKPY’KaIOILyIO CPELy;

— Tpoueaypy pa3pabOTKM U BBIMTYCKa TEXHOJOTMYECKOH JOKYMEHTAallMH Ha TEpPCIEKTHBHBIC
MaTepHajbl, HOBbIC U3/ENIHUs U CPEICTBA TEXHUIECKOTO KOHTPOJISI Ka4eCTBa BBITYCKAEMOM MPOIYKLUH, B
YaCTHOCTH, JEHCTBYIOIIME Ha TMPEANPUSTHA HOPMBI W CTaHIApThl OQOPMIICHUS JOKYMEHTAIWH,
XapaKTePUCTUKH BBITYCKAEMOH MPOAYKIMH, H3MEPHUTEIBLHBIE CPEICTBA TEXHUUECKOTO KOHTPOJIS;

— METOJbl SKOHOMHMYECKHX OLICHOK IPOM3BOJACTBEHHBIX M HENPOU3BOACTBEHHBIX 3aTpaT Ha
CO3JaHME HOBBIX MAaTEpUaOB W M3ACIMH, NPOBOIUTH PAabOTy MO CHIKEHHUIO HX CTOMMOCTH H
TIOBBIIICHHUIO KAaYeCTBa, B YACTHOCTH, PEKUMbI OOpaOOTKH M COCTABBI AJIEKTPOIUTOB AJISl AJIEKTPOIUTHO-
IUTa3MEHHOH MOoAM(HUKAINK; BO3MOKHOCTH IIPUMEHIEMOT0 000PYAOBaHHUS;

— HOpMaTHBHBIE TpeOOBaHUS, oOecreunBaromye Oe30MMacHOCTh IPOU3BOJCTBEHHOW U
IKCIUTyaTal[AOHHON JEATENbHOCTH, B YACTHOCTH, TNpaBHJIa TEXHUKH O€30TacHOCTH TpU padoTe C
JNEKTPOYCTAHOBKAMH M XUMHYECKHMH BEIIECTBAMH, OCOOCHHOCTH YCTAaHOBOK JJIEKTPOJIUTHO-
TUTa3MEHHOHN 00paboTKH;

— METOJbl NPOBEICHHS NATEHTHOTO IIOMCKAa II0 TEMaTHKE HCCIEI0BaHuH, OQOpMIICHHUS
MaTepuajoB JUIsl TOJYYEHHUs MATeHTOB, aHANW3a, CHUCTeMaTH3allud W 0000meHus WHGOpMAlHUU W3
rJI00aJIBHBIX KOMITBIOTEPHBIX CETeH, B YACTHOCTH, IAaTEHTHOE 3aKOHOJATENbcTBO B Poccuiickoit
ODenepanuy; BeAyllMe CTpaHbl B M30paHHOW OONAacTM HAayKd M TEXHUKH, COBOKYIHOCTb HPHU3HAKOB
H300peTeHHs CrIoco0a, yCTpOHCTBa, MaTepraa;

— mpaBmia 00pabOTKH pe3yIbTaTOB HAYYHO-MCCIIEIOBATENbCKOM PaboThl, 0OOpPMIICHHS HAY9IHO-
TE€XHUYECKUX OTYETOB, MOArOTOBKH K IyOJIMKAaLUU HAyYHBIX CTaTE€d U JOKJIAIO0B, B YACTHOCTU,CTPYKTYPY
HAYYHBIX CTAaTeH POCCUIICKOM M MEXIyHapOJHOMW MedaTH, MpaBuia GopMaTHPOBAaHHS PUCYHKOB, TaOJIHII,
dhopmyst u OubIHOrpadUUECKUX CCHIJIOK; CTaHAAPTH 0QOPMIICHHSI HAYYHO-TEXHUYECKUX OTYCTOB;

— Ipouenypy pa3paboTKH TEXHMYECKHX 33JaHUil M TporpaMM HPOBEICHUS PacUETHO-
TEOPETUYECKUX M SKCIECPUMEHTAIBHBIX PpabOT, B YAaCTHOCTH, CTPYKTYPY TEXHHUECKOTO 3aJaHusi Ha
CO3/laHME HOBOM TEXHWKH, 00pa3lbl 3aJaHuil il TPOEKTUPOBAHUS YCTAHOBOK JJIEKTPOJIUTHO-
TUTa3MEHHON MOAW(UKAIMKA METAUIOB W CIUIABOB, MOPAJOK BBIMOJHEHHUS HKCIEPUMEHTAIBHOTO WIIH
TEOPETUYECKOT0 UCCIIEIOBAHUS;

— TMpolenypy pa3paboTKh TEXHOJOTHYECKOTO MpOoIlecca, TEXHOJIOTHIECKOW OCHACTKH, paboueit
JOKYMEHTAIMH, MapIIpyTHBIX W OMNEPAIMOHHBIX TEXHOJIOTUYECKUX KapT JUIS HM3TOTOBJICHUS HOBBIX
W3IENNHA U3 NEPCHEKTUBHBIX MAaTEPUAJIOB, B YaCTHOCTH, PEXKUMBI 0OpaOOTKM M COCTaBBI AIIEKTPOJIUTOB,
MOCJIEIOBATENIFHOCTD OTEepaliidi MPH 3JIEKTPOIUTHO-TUIA3MEHHON MOJM(UKAIM METAIOB U CIUIaBOB
Pa3TUIHBIMA CITOCOOAMMU;

— MeToAbl OLEHKM HMHBECTHULIHMOHHBIX PHUCKOB NpU  pealr3aliddl  HWHHOBAIIMOHHBIX
MaTEepPHaJOBEAYECKHX M KOHCTPYKTOPCKO-TEXHOJOTMYECKUX IMPOEKTOB M BHEAPEHHM NEPCHEKTHBHBIX
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MaTepHaoB U TEXHOJIOTH, B YaCTHOCTH, KJIACCU(UKAIINIO PHCKOB U METObI NX MUHHMH3ALUH, BHIOOP
METOJMKH aHAJIN3a U CTPAXOBAHHS PUCKOB;

— METOJUKY pa3padOTKU MEPOIPUATHIA 10 peanu3aluy pa3paboTaHHBIX IPOSKTOB U POTpamMM, B
YaCTHOCTH, LIENIb UCCIIEIOBAHMS, IMEIOIINECS KaJAPOBbIe U MaTepHajIbHbIE PECYPChl, MOTPEOHOCTH PHIHKA
B IIpEUIaraeMbIX MIPOEKTaXx;

— TpoLexypy OpraHM3alMu pPaboT IO COBEPIICHCTBOBAHUIO, MOJCPHHM3AINH, YHH(DUKAINU
BBIITYCKAEMBIX W3ACH, WX D3JEMEHTOB, pa3palbaTbiBaTh MPOEKTHl CTaHIAPTOB M CEPTU(PHUKATOB,
HPOBOJUTH CEPTH(UKAINIO MaTEPUAIOB, TEXHOJIOTHYECKUX TPOIIECCOB U 000PYIOBAaHHS, y4acTBOBATh B
MEpONPHUATUSAX TI0 CO3MaHHI0O CHCTEMBl KadecTBa, B YAaCTHOCTH, TIpaBWJIa CTaHIApTH3ALMH,
CepTUPHKALMU TPOAYKIUH M JEHCTBYyIOIIEE 3aKOHONATENBCTBO, TEXHHYECKHE XapPaKTEPHUCTUKU
BBIITyCKAa€MBIX M3JIENNii; TpeOOBaHUsI K YCIOBUSAM SKCIUTyaTallK U3ACTIHSL;

— 0COOEHHOCTH PYKOBOZACTBAa pabOTON KOJUIEKTHBA MCIOJHHUTENICH M ydacTHs B IUTAHUPOBAHUU
HaYYHBIX HCCJIEJOBAaHUH, B HYACTHOCTHU,IpOo(decCHOHaIbHbIE BOBMOKHOCTH KOJIJIEKTUBA HCIIONHHUTENEH U
MaTepHajbHblE  PECypChl,  aKTyalbHOCTh  LENW  HUCCICHOBaHUS,  OXHUIAeMble  PE3yJIbTaThl,
THIOCJICI0BATEILHOCTD BHITTOJTHEHHS SKCIIEPIMEHTAIBHBIX M TEOPETUUCCKHX 3aTaHHH;

— IpOLEeTypy aBTOPCKOTO HAA30pa IPH M3TOTOBJICHUU, MOHTA)XE, HANAKe, UCTIBITAHUSAX U CAade
B OKCIUTyaTalMi0 BBIMTYCKaEMBIX MaTEpPHANOB W W3JENHUH, B YACTHOCTH, TPeOOBaHMS K IKCILTyaTaluu
o0opynoBaHHs, cxeMy pabodero ydactka ¥ HEOOXOIMMBIX KOMMYHHKAIMH, IIPOTrpaMMy HCIIBITAHUH U
00paboTKu MPOOHO TAPTHUH H3ACIIH;

— B3aMMOCBSI3b MEXKAY YCIOBHSMH BO3ACHCTBHS HAa MaTepual M BO3HUKAIONIMMH B HEM
CTPYKTYPHBIMH H3MEHEHHSMH, B YACTHOCTH, BIIUSTHAE PEKUMOB 00pPaOOTKH M COCTABOB AJIEKTPOJIIUTOB HA
CTPYKTYpPY, (a30BbIii M SIIEMEHTHBI COCTaB MOJU(UIIMPOBAHHOTO CIIOS, €r0 MHUKPOTBEPAOCTh U
HIEPOXOBATOCTh TOBEPXHOCTH;

yMeThb:

— TEOpeTHYEeCKH OOOCHOBBIBATH M ONTHMHU3MPOBATh TEXHOJIOTHYECKUE IPOLECCHl IMOTYYCHHS
HEPCIIEKTUBHBIX MAaTepHaJIOB W TIPOM3BOACTBO M3 HHUX HOBBIX HM3/CNUIl C Y4ETOM HOCIEICTBUH IS
o0IIecTBa, YKOHOMHUKH M DKOJIOTHHM, B YAaCTHOCTH, aHAJIM3HPOBATh JHEPreTHUKY MNpollecca W METOJBI
CHIDKCHHS SHEPrOEMKOCTH, OLCHHUBATH DIIEKTPOXUMHUYECKHE OCOOCHHOCTH BIICKTPOIUTHO-TUIa3MEHHON
MOAHM(HUKAIUE METAIUIOB U CIUIABOB, BBISIBIISTH TOCTOMHCTBA M HEIOCTATKU PAa3HBIX TEXHOJIOTHH;

— paspabaTbBaTh W BBIIYCKAaTh TEXHOJIOTHUECKYIO JOKYMEHTAIMIO Ha IEPCHEKTHBHbIC
MaTepHabl, HOBbIC H3/ICNIUS U CPEICTBAa TEXHUIECKOTO KOHTPOJISI Ka4eCTBa BIMyCKAEMOW MPOIAYKIUH, B
YaCTHOCTH, HAXOAUTH ONTHMAJIbHBIE PEKUMBI 00paO0TKU M COCTABBI AJIEKTPOIUTOB, TOCICAOBATEIILHOCTh
olepanyi Uil TOJNy4eHUs CTPYKTYPHI C 3aJlaHHBIMH CBOWCTBAMH, O(QOPMIATH JOKYMEHTAIHIO II0
3aJ]JaHHOMY PETJIAMEHTY, HAWTH CPEJICTBA U3MEPEHH ISl KOHTPOJISl KauecTBa MPOYKIIUH;

— DKOHOMHUYECKH OIICHHBATh MPOM3BOJICTBEHHBIC M HENPOU3BOACTBEHHBIE 3aTPaThl HAa CO3IaHHE
HOBBIX MAaTEpHAJIOB W W3JENUH, NMPOBOAWUTH PAOOTy IO CHW)KEHHIO HMX CTOMMOCTH M IIOBBIIICHUIO
Ka4yecTBa, B YACTHOCTH, OIICHUBATh 3aTPAThI HA SJIEKTPOIHEPTUIO, XUMHUUECKHE PEaKTUBBI, 3aTPaThl TPYyIa
¥ CTOMMOCTBH 000PYIOBaHUS, & TAK)KE MPOU3BOJICTBEHHBIE H JPYTHE PHCKU;

—BBITOJIHATH HOPMAaTUBHBIE TpeOOBaHMs, oOecIieunBarone 0e30MacHOCTh IPOU3BOACTBEHHON 1
IKCIUTyaTallMOHHOM NEATENbHOCTH, B YaCTHOCTH, MPEIYCMOTPETh 3alllUTy Oleparopa OT BO3JIEHCTBUS
ANEKTPHYECKOTO TOKA, BBINOJNHATH PErjaMEHT XPaHeHHsS W MCIOJIb30BAHUS XUMHUYECKHX PEaKTHBOB,
YYHUTBIBATh HEOOXOUMOCTh IPUHYAUTEIHLHOW BEHTHIISIINY;

— BECTH MATEHTHBIN ITOWCK 10 TEMATHKE UCCIIEI0BaHMH, 0QOpMIISTE MaTepuaIbl JUIsl HOTydeHUS
NaTeHTOB, AaHAIW3UPOBaTh, CHCTEMAaTU3UpOBaTh © 0000maTh WHGOpPMALUIO H3 TIIOOATBHBIX
KOMITBIOTEPHBIX CETEH, B YaCTHOCTH, coOMpaTh MHGOPMAIMIO O pa3paboTKax APYrHX HCCIeloBaTeleH,
BBISBIISATH NPU3HAKH HOBBIX TEXHWYECKHX PEIICHUH B pa3pabaThIBaeMbIX CIoco0ax, yCTPOWCTBAaX M
BEIL[ECTBAX;

— oOpaOaTbiBaTh pPE3yNbTaThl HAYYHO-HUCCIIENOBATENBCKON pPabOThl, OQOPMISITH HAYyYHO-
TEXHUYECKHWE OTYEThl, TOTOBUTh K MyOJNMKAlMW HAy4yHble CTaTbd W JOKJaIbl, B YacCTHOCTH,
¢dopMaTupoBaTh JOKYMEHTHI COITIACHO JEHCTBYIOIIMM CTaHAapTaM, CO3]aBaTh PUCYHKH, HaOUpaTh
TaONUIBI U GOPMYJIBI B HAJUIEKAIMX PEIaKTOpax, TOTOBUThH JIEKTPOHHBIE MPE3CHTAIINH JAOKIAI0B s
MyOJIMYHBIX BBICTYIIJICHUH;

— paspabatrbIBaTh TEXHHYECKHE 33aJaHUSI M MIPOTPaMMBbl MIPOBEIEHHS PACUETHO-TEOPETHUECKUX H
OKCIEPUMEHTAILHBIX Pa0OT, B YaCTHOCTH, OQOPMIATH JOKYMEHTAIMIO COTJACHO JEWCTBYIONIMM
CTaHJapTaM, IMOJIrOTABIMBATH HEOOXOJIUMbIE WILIFOCTPALUH, BBICTPAUBATH IMOPSIOK TEOPETUYECKUX H
9KCTIIEPUMEHTAIILHBIX UCCIIEOBAHUIA;



— pa3pabaThlBaTh TEXHOJOTMUYECKHHM IPOLIECC, TEXHOJIOTHYECKYI0 OCHACTKYy, pabouyro
JOKYMEHTAIMI0, MapIIPyTHbIE U OIEPAllMOHHBIE TEXHOJIOTMYECKUE KapThl I U3TOTOBJICHHUS HOBBIX
M3ICTNA W3 TEPCIEKTUBHBIX MAaTepHaloB, B YaCTHOCTH, OOOCHOBaTb U C(HOPMYIHPOBATH MOPSAOK
omepauuii, pexkuMbel 00paboTkH, HeoOXoauMoe 000pyJOBaHUE U MPUCHOCOONICHHS, TOATOTOBUTEIbHEIC
IPOLIEAYPHI U 3aBEPLIAIOLINE MEPOIIPUATHS;

— OLICHMBATh MHBECTULIMOHHBIE PUCKH IIPU PEAIN3ALMHY HHHOBALIMOHHBIX MaTEepUAIOBETIECKUX U
KOHCTPYKTOPCKO-TEXHOJIOTHUECKUX MPOEKTOB M BHEAPECHUH MEPCIIEKTUBHBIX MaTepHalOB U TEXHOJIOTHI,
B YaCTHOCTH, NPOrHO3UPOBATh M BBIABISITH BEPOSITHBIE cOOM W OTKa3pl B pabore 00OpymoBaHHS,
BBIOMPATh CXEMY aHaJIN3a PUCKOB M BO3MOXHOTO CTPAaXOBAaHNU;

— pa3pabaThiBaTh MEPONPHATHS IO pPEaTU3aliH pa3pabOTaHHBIX MPOEKTOB M MpPOrpamM, B
YaCTHOCTH, BBISABIISTH MPAKTUYECKUE JOCTOMHCTBA M OTPAHUYEHUS BBITYCKAEMbIX W3ACIHN, TCHACHLINU
W3MCHEHHUH Ha PBIHKE, COCTOSHUS OTPEOUTENCH U TIPON3BOIUTEIICH;

— OpraHu30BBIBaTh Pa0OTHl 1O COBEPUICHCTBOBAHWIO, MOJACPHU3ALMH, YHUPHUKAIUN
BBITYCKAEMBIX W3ACTHH, WX 3JEMEHTOB, pa3palbaTbiBaTh MPOEKTHl CTaHIAPTOB M CEPTU(PHUKATOB,
IPOBOAUTE CEPTUDHUKALMIO MATEPUAJIOB, TEXHOIOTHYECKUX IPOLIECCOB U 000PYyIOBAaHUS, YIaCTBOBATh B
MEpONPHUATUSAX 10 CO3AAHUI0 CHCTEMbl Ka4eCTBAa, B YACTHOCTH, BBIIBJIATH HOBU3HY U IPAKTUYECKYIO
3HAYMMOCTh TIOJIyYCHHBIX pe3yJabTaToB, O(QopMIATE TpeOyeMylo JOKYMEHTAlMIO, aHaJIH3HpPOBaTh
pe3ynbTaThl 00pabOTKH, JOCTUTAEMbIE aTbTEPHATUBHBIMU METOIAMHU;

— PYKOBOIOUTH pabOTOil KOJUIEKTMBA HCIIOJIHUTENEH, y4acTBOBAaTh B IUIAHUPOBAHUU HAYYHBIX
HCCHGHOBaHHﬁ, B YaCTHOCTH, KPUTHUYCCKU OILICHUBATH KBaJ'H/I(bI/IKaHI/IIO, NOTCHIMAJI U IICUXOJIOI'MYCCKUC
0COOCHHOCTH HCTIONHHUTENEH, (HOPMYIHPOBATh WENb HCCICAOBAHUS W pa3paboTaTh TPYMNIOBYIO H
MHIMBUAYaJIbHBIE IPOTPaMMBbI UCCIIEIOBAHUS;

— BECTH aBTOpCKI/Iﬁ HaA30p IpU U3rOTOBJICHHWH, MOHTAXE, HaJaJKC, UCHOBITAHUAX U CHAYC B
9KCIUTyaTallMi0 BBITYCKAEMBIX MaTepHaliOB M HW3JENUi, B YaCTHOCTH, pa3paboTaTh cxemy pabodero
ydacTKa C HEOOXOOUMBIMM KOMMYHUKALMSMH, IPOrPaMMy OIBITHO-NPOMBIIIJICHHBIX HCIBITAHUH,
KOHTPOJINPOBATh BHIOOP MPOOHON MapTuu oOpabaThbIBaeMbIX U3ICTUN W M3MEPEHHS WX XapaKTePUCTHK
nociie 00paboTKH;

— BBIABJIATH B3AaMMOCBA3b MCKAY YCJIOBUAMU BO3I[€I\/'ICTBI/I$I Ha MaT€purajl U BOSHUKAIOIUMU B HEM
CTPYKTYpPHBIMH HM3MEHCHHMSMH, B 4YaCTHOCTH, AHAJU3UPOBATh MEXaHW3M U YCJIOBHS IE€peHoca
HACBHIIAIOIIEr0 KOMIIOHEHTAa M3 pacTBOpa JJIEKTPOJIIMTA B TApOra3oByl0 000JIOYKY, pPEakIUH €ero
pas3yioKeHHs U 3aKOHOMEPHOCTH IMepeHoca Ha 00pabaThIBAEMYIO TIOBEPXHOCTh, OLICHUBATh YIIIEPOIHBIH,
A30THBINA MM OOPHBIM MOTEHINA H3yYaeMbIX HACBIIIAIOLINX CPEL;

BJIa/IeTh:

— CIOCOOHOCTBIO H TOTOBHOCTBIO TEOPETUYECKH OOOCHOBBIBATH U ONTUMH3HPOBATH
TEXHOJIOTHYECKHE MPOLECChl MOIYYEHHs TEPCIEKTUBHBIX MaTEPUANIOB M MPOM3BOJACTBO M3 HUX HOBBIX
M3IENUA C y4eTOM IMOCIEACTBUN AJsl OOLIecTBa, SKOHOMHKH W 3KOJOTHMH, B YaCTHOCTH, METOAaMH
OLICHKU TEXHUKO-IKOHOMHUYECKOMN S(I)q)eKTI/IBHOCTI/I IMPOU3BOJACTBCHHEBIX IPOLECCOB U UX SKOJOTHYCCKUX
MOCJIEICTBUN, METOJAMH KOHTPOJISI KAUeCTBa BBITYCKaeMOH MPOIYKIINH;

— CIOCOOHOCTBIO M TOTOBHOCTBIO  pa3palaThiBaTb M BBINYCKAaTh  TEXHOJOTHYECKYIO
JOKYMCHTAIMIO Ha TMCPCIICKTUBHBIC MaTCpHaJibl, HOBLIC U3ACINA U CPEACTBA TCXHHUYCCKOTO KOHTPOJIA
Ka4yecTBa BBITYCKAEMOM MPOIYKIMH, B YaCTHOCTH, MH(pOpMAaNuell 0 XapaKTepHCTHKAaX BBIITYCKAEMON
NPOAYKIMH, METOAaMH HW3MEPEHHH KIIOYEBBIX IapaMETpOB C OLEHKOH UX TOYHOCTH H
BOCIIPOM3BOIUMOCTH;

— CHOCOOHOCTBIO M TOTOBHOCTBIO OJKOHOMHYECKH OICHMBaTh IPOHM3BOACTBEHHBIC W
HETPOU3BO/ICTBEHHBIE 3aTpaThl HAa CO3JaHHE HOBBIX MAaTEpPHAIOB M H3JENHUH, MPOBOAUTH paboTy IO
CHIDKCHHMIO MX CTOMMOCTH W MOBBIIICHUIO KauecTBa, B YAaCTHOCTH, METOJAMKAMH pacdeTa TEeXHHKO-
SKOHOMHYECKOH 3(dexkTuBHOCTH, BKJIIOYash 3aTparbl Ha aMOPTU3AIMIO OOOpPYIOBaHUS, OIUIATY
MIEPCOHAA, 3aTPAThl HA AIEKTPOIHEPTHIO U XUMHUUECKHE PEaKTUBBL;

— CHOCOOHOCTBIO M TOTOBHOCTBIO BBINIOJHATH HOPMAaTHUBHBIE TpeOOBaHMSA, OOeCIIEUHBAIOLINE
0e30MacHOCTh TPOU3BOJICTBEHHOW M OKCIUTYaTal[MOHHOM JICSITENBHOCTH, B YACTHOCTH, OIBITOM
HCIIOJIb30BaHNA OCHOBHBIX M BCIIOMOTATCJIBHBIX CPEACTB 3aIUTHI OT IMMOPAXKCHUA DJICKTPUICCKHUM TOKOM,
XpaHEeHHUs ¥ IPUMEHEHUS! XUMUYECKUX PEaKTHBOB, HABBIKAMH IIPUTOTOBJICHHUS! pACTBOPOB;

— CcImocoOHOCTBIO M TOTOBHOCTBIO BECTH NATEHTHBIM IMOMCK MO TEMaTHKE HCCIICHOBAaHM,
O(i)OpMJBITI) Marepuajibl A IOJYYCHHS IMAaTCHTOB, aHAJIMW3UPOBATH, CUCTEMATHU3UPOBATH H O606IHaTB
I/IH(i)OpMaHI/IIO A3 TII00aIBHBIX KOMITBIOTCPHBIX CeTefI, B 4aCTHOCTH, HABBIKAMH IIAaTCHTHOI'O ITIOHMCKa H
OMBITOM BBISIBICHHUSA CYIIECTBEHHBIX INPU3HAKOB KOHCTPYKLHMH JIIEKTPOJIU3EPOB, TEXHOJIOIMYECKUX
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omepauuil HpH  3IEKTPOJIMTHO-IUIA3MEHHOW 0O0pabOTKe, KOMIIOHEHTOB 3JIEKTPOJIMTOB U  HX
KOHIICHTPAINH, HaBBIKAMHU COCTABIICHUS (POPMYJIIBI H300pETeHNS;

— CHOCOOHOCTBIO M TOTOBHOCTBIO O0pabaThIBaTh Ppe3yiabTaThl HAayYHO-HCCIIENOBATENBCKON
paboThl, OGOPMIIATH HAYYHO-TEXHHUECKHUE OTYETHI, TOTOBHTh K MyOJMKAalUH HAy4YHbIE CTaTbH M
JOKJazabl, B YacCTHOCTH, OIBITOM IIOJrOTOBKM HAy4yHBIX CTaTe€il M MNOKIAZOB Ha KOH(EpeHIMsX,
IporpaMMaMH CO3JaHUS IMPE3EHTaluid, IOCTPOEHUs IpauKoB, OPOPMIECHUEM CIHCKA JIMTEPaTYpBHl,
Habopom dopmyn U popMaTHpOBaHHEM TaOJIUL,

— CIIOCOOHOCTBIO W TOTOBHOCTBIO pa3padarTelBaTh TEXHUYECKHE 3aJaHUSI WU POTPaMMBI
IPOBEIEHUS PACUETHO-TEOPETUYECKHX M OKCIIEPUMEHTAJIbHbIX paboT, B YACTHOCTH, HAaBBIKAMU
MOJATrOTOBKM TEXHUYECKUX 3aJaHMi Ha Pa3pabOTKy W HM3TOTOBIIEHHME MAaKETHBIX 00pa3loB yCTaHOBOK
9NEKTPONUTHO-TIIIa3MEHHOW  O00paboOTKH, BKJIOYasi BBHIOOP HWCTOYHUKA MUTAHUS, KOHCTPYKLUIO
ANIEKTPONU3EPa, MEXAHU3M Io1auu 00pabaTeiBaeMoil AeTaal B 30Hy 00pabOTKH M CUCTEMY HUPKYJIISIIIH
Y OXJIKACHUS pabouero JIeKTPOIINTa;

— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO pa3pabaThiBaTh TEXHOJIOTUYECKUI MPOLECC, TEXHOIOTHUECKYIO
OCHACTKy, pabOouyl0 NOKYMEHTAIMI0, MapIIPyTHbIE U OIEPALMOHHBIE TEXHOJOIMYECKHE KapThl I
W3TOTOBJICHHUS HOBBIX M3JEJUI U3 MEPCIEKTUBHBIX MaTE€PUaIOB, B YACTHOCTH, OIIBITOM IPOEKTUPOBAHUS
mporecca 3JEKTPOIUTHO-TIa3MEHHOTO AU((Yy3MOHHOTO HACBHILICHHUS, BKIIOYAs MNpPEABAPUTEIBHYIO
MONTOTOBKY JETalli, CIIOCO0 €€ Moja4yu B 30HY 0OpaOOTKHM, peKMMBbI HACBIMIEHHWS W COCTaB Pabodero
3JIEKTPOJINTA, CIIOCO0 OXJIAXKICHHS IIOCJIE HACKILICHNUS;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO OIIGHHBAaTh HMHBECTULMOHHBIE PHUCKU TPH pean3aluu
WHHOBALIMOHHBIX MaTePUAIIOBEAUECKUX U KOHCTPYKTOPCKO-TEXHOJOTHYECKHX INPOEKTOB M BHEIPEHUU
NEPCHEKTUBHBIX MAaTEpPHaJOB M TEXHOJIOTHIl, B YAaCTHOCTH, METONUKOW aHalu3a HHBECTHULIMOHHBIX
PHCKOB, BEIOOpa crtocoba MUHUMH3ALUK U CTPaxXOBaHUsI SKOHOMHYECKHX PHCKOB,

— CIIOCOOHOCTBIO M TOTOBHOCTBIO pa3palaThIBaTh MEPONPUATHSI IO pealn3aliu pa3padoTaHHbBIX
NPOEKTOB W MPOrpaMM, B YAaCTHOCTH, MH(OpMAIMEHd O COCTOSIHUM PbIHKA, HAINYUU MOTEHIHAIBHBIX
notpeduTeneil 1 BOSMOXKHOCTAX MPEANPHUATUA-U3TOTOBUTEINS, METOJUKON IIOATOTOBKY OM3HEC-IIJIAHA,;

— CIIOCOOHOCTBIO ¥ TOTOBHOCTHIO OpPraHM30BBIBATH pabOTHI MO COBEPUICHCTBOBAHUIO,
MOJCpHU3AINY, YHU(QUKAIWU BBITYCKAEMBIX W3ACNHAH, HMX OIIEMEHTOB, pa3padaThiBaTh MPOCKTHI
CTaHJApPTOB U CEPTHU(PUKATOB, MPOBOJUTH CEPTUPHUKALNIO MAaTEPHATIOB, TEXHOJIOTHIECKUX MPOLIECCOB U
000pyIOBaHMsI, yYaCTBOBATh B MEPOIPUATHSIX MO CO3AaHUIO CUCTEMBI Ka4eCTBa, B YACTHOCTH, 3HAHUAMHU
3aKOHOJATENBHBIX aKTOB Poccuiickoit denepanyu, rocy1apCTBEHHBIX CTaHAAPTOB, IIPABUII BBIITOJIHEHHUS
pabort, 3akoHOmaTenbeTBa Poccuiickoit depepariivi 0 TEXHHYECKOM PETYINPOBAHUH;

— CHOCOOHOCTBIO ¥ TOTOBHOCTBIO PYKOBOJUTH PaOOTON KOJJIEKTHBA UCIOJIHUTENEH, yuacTBOBAaTh
B IJJAHMPOBAHWM HAYYHBIX HCCIIEZJIOBAHWM, B YaCTHOCTH, ONBITOM IUIAHMPOBAHHUS M3YyUEHHUS BapHaHTa
3JIEKTPOJINTHO-TUIa3MEHHOT'0 HACBHILICHUS 33aHHOTO CIUIaBa BHIOPAHHBIMHU 3JIEMEHTAMH, BKIIIOYAIOIIETO
orepauun 00pabOTKH, aHamM3a (Ha30BOr0 M CTPYKTYPHOI'O COCTaBa, MOP(OJIOIHM U ILIEPOXOBATOCTH
MOBEPXHOCTH, HW3MEPEHUN MHUKPOTBEPAOCTH, M3IHOCOCTOMKOCTM W  KOPPO3MOHHOM CTOMKOCTH,
BBITIOTHIEMBIX PA3IMYHBIMU HCIIOJIHUTENIAMU;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO BECTH AaBTOPCKUIl HAA30p INpPH HW3TOTOBJIECHUH, MOHTaXe,
HaJajKe, UCIBITAHUSAX M CAaue B AKCIUTyaTallUIO BBITYCKA€MbIX MAaTE€pPHaJOB M W3JIEHH, B YaCTHOCTH,
OTBITOM HANAJKH M 3allyCKa yCTAaHOBOK 3JIEKTPOJIMTHO-TIJIA3MEHHOW 00pa0OTKH, HAaBBIKAMU OOYYEHUS
MIEPCOHAIA, OIBITOM Pa3pabdOTKH IPOrPaMMBbl UCTIBITAHUH U 00pabOTKK MPOOHOH MapTUH U3IEIINH;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO BBISBIISATH B3aMMOCBSI3b MEXAY YCJIOBHSAMHU BO3JEHCTBUS Ha
MaTepurali U BOZHUKAIOIUMHI B HEM CTPYKTYPHBIMH U3MEHEHHUSIMH, B YACTHOCTH, HABBIKAMH M3MEPEHHUN U
UCCIIEIOBAaHUHN 3HEPreTHUYECKUX, SMEKTPOXUMHUUECKUX M HACBHIMAIOIINX CBOMCTB BOJIHBIX 3JEKTPOJIUTOB
JUIS a30TUPOBAHMS, LIEMEHTALIMH, HUTPOLIEMEHTAUN U OOPUPOBAHUS, ONBITOM H3yUYEHHS BO3HHKAIOLINX
CTPYKTYPHBIX U3MEHEHUH B MOJAH(DUIMPOBAHHOM cliO€, 3aKOHaMU IU(PYy31UH, aHOJJHOTO PAaCTBOPEHHS U
BBICOKOTEMIIEPATYPHOTO OKHUCIICHHS CTaJIel M THTAHOBBIX CILIABOB;

OCBOUTH KOMITETEHITHH:

— CIIOCOOHOCTP W TOTOBHOCTH TEOPETHYECKH OOOCHOBBIBATH M  ONTUMH3HUPOBATH
TEXHOJIOTMUYECKUE MPOLECCH MOIYYEHHU NEPCHEKTUBHBIX MATEPHAIOB U MPOM3BOJCTBO M3 HUX HOBBIX
U3JIENUN C YY€TOM IOCIIECTBHIA 11 001IecTBa, 3KOHOMUKH 1 dkosoruu (OITK-1);

— cIO0COOHOCTh M TOTOBHOCTH pa3pabaThiBaTh M BHITYCKATh TEXHOJIOTHUECKYIO JOKYMEHTAIUIO Ha
MEPCTIEKTUBHbIE MaTepUalIbl, HOBBIE W3JENHS M CPENCTBA TEXHHYECKOTO KOHTPOJS KadecTBa
BhIITyckaeMoi npoxykuuu (OI1K-2);



— CHoCcOOHOCTh W TOTOBHOCTh JKOHOMHYECKH  OIIGHWBAaTh  IPOHU3BOJICTBEHHBIE U
HENPOM3BOJICTBEHHBIE 3aTPaThl Ha CO3/JaHWE HOBBIX MAaTepUAIIOB M W3JAEIHI, MPOBOAWUTH paboOTy IO
CHIDKCHUIO UX CTOMMOCTH U TOBhIeHUI0 kauecTBa (OI1K-3);

— CIMOCOOHOCT, W TOTOBHOCTH BBIMOJHITH HOPMAaTHBHBIE TpeOOBaHMS, OOECICUMBAOLIHEC
0e301macHOCTh TTPOU3BOICTBEHHON U dKCIUTyaTaruoHHoH nestensHocty (OIIK-4);

— CITOCOOHOCTH ¥ TOTOBHOCTH BECTH ITATEHTHBIN IMOWCK MO0 TEMATHKE MCCIIE0BaHUH, OhOpMIIITh
MaTepHajbl A MOJTy4eHHs MaTeHTOB, aHAIN3UPOBaTh, CUCTEMAaTU3UPOBaTh U 00600mAaTe HHPOPMALHIO
13 TI00ATBHBIX KOMIBIOTepHBIX ceTert (OIIK-7);

— CIIOCOOHOCTH M TOTOBHOCTH 00pa0aThIBaTh Pe3yNbTaThl HAYYHO-MCCIEAOBATENbCKON PaOOTHI,
0QOpPMIIITE HAYYHO-TEXHUYECKHE OTYETHI, TOTOBUTH K MyOJUKAIIMK HayyHble cTaTbu 1 gokianasl (OITK-
8);

— cnocoOHOCTh W TOTOBHOCTH pa3pabaThiBaTh TEXHUYECKHE 3aaHUS M MPOTPAMMBI IPOBEICHUS
PacyeTHO-TEOPETHUECKUX M SKCIIEpUMEHTaNBHBIX padoT (OI1K-9);

— CIIOCOOHOCTh M TOTOBHOCTH pa3pabaThiBaTh TEXHOJIOTHYECKUH MPOLECC, TEXHOJIOTHYECKYIO
OCHACTKY, pabodyio JOKyMEHTAIlMIO, MapIIpyTHBIE M OMNEPAIMOHHBIE TEXHOIOTWYECKHE KapThl IS
M3TOTOBIICHUS HOBBIX M3ETUH M3 MEPCIeKTUBHBIX MaTtepuanoB (OIIK-11);

— CIOCOOHOCT, W TOTOBHOCTh OLCHMBAaTh WHBECTUIMOHHBIE PHCKH TPH pealn3aliu
WHHOBAIIMOHHBIX MAaTEPUANIOBEAYECKUX W KOHCTPYKTOPCKO-TEXHOJOTHYECKHX IMPOEKTOB M BHEIPEHUHU
MIEPCIIEKTUBHBIX MaTepuasioB u Texaonorui (OI1K-14);

— CMOCOOHOCTh M TOTOBHOCTH pa3padaThiBaTh MEPONPHUATHA MO pealu3alu pa3paboTaHHBIX
npoekToB u nporpamm (OI1K-15);

— CIOCOOHOCTH ¥ TOTOBHOCTh OPTaHU30BBIBATH PA0OTHI 10 COBEPIIEHCTBOBAHUIO, MOICPHHU3AIIHH,
VHU(UKAIUH BBITYCKAEMBIX HW3AETHHA, WX OJIIEMEHTOB, pa3palarhiBaTh TMPOEKTHl CTAHIAPTOB U
CEpTU(PHKATOB, MPOBOIUTH CEPTHHUKALNIO MATEPUAIOB, TEXHOJIOTHUECKUX MPOIECCOB M 000PYAOBaHHS,
y4acTBOBATh B MEPOIPHUATHSAX 110 CO3MaHMI0 cucTeMbl kadectBa (OIIK-16);

— CIOCOOHOCTh M TOTOBHOCTH PYKOBOAWTH PabOTON KOJUIEKTHBA WCTIOJTHHUTENIEH, yIaCTBOBAThH B
IJIaHUPOBAaHUU Hay4dHBIX uccnenoanuii (OIIK-17);

— cocOOHOCTh M TOTOBHOCTh BECTH aBTOPCKMH HaJI30p MpPHU U3TOTOBJIEHHWH, MOHTAaXXe, HalaJKe,
WCTIBITAHUSX U CIa4€ B HKCIUTyaTaIlHIO BEITyCKaeMbIX MatepranoB u naenuit (OI1K-18);

— CIIOCOOHOCTH M TOTOBHOCTH BBISBIISITH B3aMMOCBSI3b MEXIY YCIOBUSIMH BO3ACHCTBHS Ha
MaTepual ¥ BO3HUKAIOIIMMHU B HEM CTPYKTypHbIMH n3MeHneHusmu (I1K-1).

3. MecTto nucuumiunsl B ctpykrype OI BO

Huctunnnnaa «TexHonaorus 1 000pyoBaHue I JJIEKTPOJUTHOTO HarpeBa» OTHOCHUTCS K KypcaM
no BbIOOpY BapHMaTUBHONW YacTH Y4eOHOro IulaHa OOpa30BaTEJILHOW MPOTrpaMMbl HANPABICHUS
noarotoBku «TexHonorun MaTepranoBy. M3ydaercs B 5 cemectpe 00ydeHus!.

Hucuunnmuna «TexHomorust u  0o0OpyJnoOBaHWE JUIsi DIEKTPOJUTHOTO HArpeBa» KacaeTcs
3aBEPILAIOIIETO aCIEKTa MIEKTPOJIMTHO-IIa3MEHHONH MOIU(HUKALMY METAJUIOB U CIIaBOB. B 3TOM Kypce
ACMIHUPAHTBI 3HAKOMATCA C KOHKPETHBIMU TEXHOJIOT'MYCCKUMH BO3MOKHOCTAMU METOAA, Tpe6OBaHI/I$IMI/I K
O60py,Z[OBaHI/IIO, NpUHOUIIAM TUJIAHUPOBAHHA W pC€aiu3allui HAYYHBIX I/ICCJIC)Z[OBaHI/IP'I U TPAKTUYCCKUX
pa3paboToK, a TaKkxKe MpaBuiIaM O0QOPMIICHHSI COOTBETCTBYIOIIEH ToKkyMeHTauu. [lonydeHHble cBeeHns
OyZAyT UCTIONB30BaHbI B HAYYHOM HCCIJICIOBAaHUU M Ha MPAKTHKE 110 CIIELUAIbHOCTH.

[Mepen n3yueHneM AUCHUILIHHBI « T€XHOIOTHS U 000PYAOBaHHUE AJISl DJEKTPOJIUTHOTO HArpeBay
oOyyaromuiics JOJDKEH MMETb NPEACTABICHUS O TEIIO(PU3NYECKUX, D3JICKTPOXUMHUYECKUX U
METaJUIOBEJUECKUX AaCleKTaX JJIEKTPOJUTHO-TUIa3MEHHON 00paboTku. TpeOyemble KOMIIETCHLIMH Ha
MUHHMAJIEHOM H CpeTHEM YPOBHE ()OPMHUPYIOTCS B paMKax Y4eOHOro IuUIaHa NPH U3yYCHUU JAUCIUTLIIH:
«MerannoBeneHue W TepMHUUeckas oOpadoTKa MeTalsioB M cIjiaBoBy», «Temnodmusmueckas KapTuHA
AQHOJHOTO HAarpeBa B BOAHBIX 3JEKTpoiHTaxy», «OcoO0eHHOCTH IU(PQPY3HOrO HACHILICHUS B YCIOBHUAX
JNIEKTPOJIUTHOTO HAarpeBa» W «JJEKTPUUECKas MPOBOJMMOCTh TPHUAIEKTPOJHON Mapora3oBoi
000JI0YKUY.

OcBoeHne [aHHON JAWUCHMIUIMHBI HEOOXOAMMO KakK MpeAIIecTBYIOIee s Hay4HOTO
MCCIIEIOBAHUS M IPAKTUKE T10 CIIEIMAIbHOCTH.

4. O0beM TUCHUNJIMHBI (MOTYJIsT)
4.1. O6beM IMCHUILUINHBI B 32a4€THBIX eJUHALAX ¢ YKA3aHHEM aKaJleMH4YeCKUX (ACTPOHOMMYECKHX)
4acoB U BUABI YUeOHOH padoThI
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Buapr yae6HOM paboTHI, Ounas dopma 3aouHas
OO0mas TPyI0EMKOCTh B 3aU€THBIX SIMHHIIAX 2 2

OO0mas TPyI0EeMKOCTh B 4acax 72 72

AyIUTOpHBIE 3aHATHS B 4acax, B TOM YHCIIE: 4 6

Jlexun 2 2

ITpakTHueckue 3aHATUSA 2 4

JlaGopaTopHbIe 3aHATHS — -
CamocrosTenbHas pabora B acax 68 66

dopma MPOMEKYTOUHOM aTTECTAIIII 3a4eT (5 cemectp) 3a4eT (5 cemecTp)

4.2. O6beM KOHTAKTHOIi pa6oThl Ha 1 o0yuyalouierocs

Bunbl yaeOHBIX 3aHITHI

Ounas dhopma

3aouHas

Jlexkiun

2

[\S)

HpaKTI/I‘lCCKI/Ie 3aHATHA

2

JlabopaTopHble 3aHsITHI

Koncynpranun

3auer/3a4eThl

0,25

0,25

DK3aMeH/3K3aMEHbI

KypcoBble paboTs

KypcoBsie npoeKThI

Bcero

4,25

6,25

5.Conep:xanue JUCHUIIUHBI (MOAYJIs1), CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3aejiaM), ¢ yKa3aHueM
KOJIN4YeCTBA YaCOB M BH/I0B 3aHATHI
5.1 TemaTnyecKuii NJaH y4eOHOH JUCHUTILTUHBI
(ounas ¢popma 00yueHH)

Ne Ha3Banmue pazgesna, TeMbl Bcero AyauTOpHBIE 3aHATHS CamocrosT.
3.ef1/4ac pabora
Jleknuu | Ilpakr.  Jlao.
1 |IlpuknagHble Hay4YHbIE HCCIAEAOBAHUS 21 1 — 20
2 | TexHonorus 3JEKTPOIUTHOTO 2 1 1 20
Harpesa
3 |Ob6opynoBanue sl IIEKTPOJUTHOTO 19 B 1 13
Harpesa
3auet 10 10
BCEI'O: 2/72 10 20 42
5.1 TemaTnuyecKuii NJIaH y4eOHON AUCHUILIUHBI
(3aounas ¢opma o0yueHH)
Ne Ha3Banme pasgesna, TeMmbl Bcero AyIuTOpHBIE 3aHATHS CamocrosT.
3.eq1/4ac padora
Jleknum | IIpakr.  Jla6.
1 |IlpuknaaHble Hay4HbIE UCCIIENOBAHUS 22 1 1 20
2 | TexHonorus 3JIEKTPOJIUTHOTO 22 1 1 20




HarpeBsa

3 |OOopynoBaHue ISl 3IEKTPOIUTHOTO

18 - 2 16
Harpesa
3auer 10 10
BCEI'O: 2/72 6 10 56

5.2. ConepskaHue THCIUIJINHBI:

Tema 1. IlpukiaagHbie HayYHbIe HCCICAOBAHUS

MeToapl 3JEKTPOIMTHOTO HarpeBa (TONHBIA, KOHIEBOH, IOCIEAOBATEIbHBIA W CTPYHHBIN).
CpencTa ympaBieHHS paclpefelcHHeM TeMIepaTrypsl 00padaThiBaeMOro H3JACIHA: SKpPaHUPOBAaHHUE
TOKa, HAJIOKEHHE MAarHUTHOTO IIOJsI, KOHTPOJHMpyeMoe oOOTeKaHue. YIIPaBICHUE TeMIIepaTypoi
anektponuta. CocTaBbl dNEKTposnTOB. DyHKUMS OTKIHMKa, (aKTOpel TMpolecca W MapaMeTpsl
ontumu3anuu. Pa3paboTka minana mccieoBaHui, TPOrpaMMBbl padOT U MEPONPUSATHI IO UX peah3alry.
CtpykTypa HaydHO-TEXHHYECKOW MyOnuKamuu © mpaBwia odopmiieHus oru€ra. OcoOeHHOCTH
oQopMIIeHNs 3asIBKU HA TPAHT.

Tema 2. TexH0JIOTHS JIEKTPOJIUTHOr0 HArPeBa

[locnenoBaTenbHOCTE OMEpaIii  3JIEKTPOIUTHO-TUIA3MEHHON MOIU(UKAINK. TeXHOIoTHnIecKast
kapra. OueHka ce0eCTOMMOCTH TEXHOJOrMH. METOABl KOHTpOJsSl KadecTBa 00paOOTKH. [IpuHIMIIED
CepTI/I(l)I/IKaHI/II/I TEXHOJIOI'MYECKUX MPOLECCOB U O60p}/I[OBaHI/I$I. OHI)ITHO-HpOMBIHIHCHHI)IC HUCIIbITAHUA.

Tema 3. O6opynoBaHue 15 JJIEKTPOJIUTHOTO HarpeBa

OCHOBHBIE Y37l YCTAHOBOK OJIIEKTPOJUTHOTO HarpeBa. TpeOOBaHUS K HCTOYHUKY TMHTAHUS.
Konctpykmuu pabounx xamep. [Ipu3Haku n300peTeHnss 1 HOBU3HBI TEXHUYECKHUX pernernid. CTpyKTypa
TEXHHYECKOTO 3aJaHUsl Ha CO3/1aHHE HOBOM TEXHMKHM. YKa3aHus Mep O0e30IacHOCTH. Y CTaHOBKU
UEKTPOIUTHOr0 HarpeBa. OpraHusaiys IPOU3BOIACTBEHHOIO Y4YacTKa 3JIEKTPOJIUTHO-IIIa3MEHHON
o0paboTtku. Ilporpamma mycko-Hajgamno4HEIX paboT U oOydeHUs mepcoHana. Kinaccudukanms puckoB u
METOABI UX MUHUMU3ALIH.

6. MeTonnyeckue MaTepuaJIbl Vi1 00y4aIOLIUXCS 110 OCBOCHUIO TUCHUILINHBI

[Ipenmerom mucrumummabel «TexHomoruss W 00OpyAOBaHWE Ui SJIEKTPOIUTHOTO HAarpeBay
SIBJISIETCSI COBOKYITHOCTH OTEpaluid MpH peaau3amiy Mpolecca, a TakKe NMPUEMbl MX BBIMOJHEHUS H
HEoO0X0UMOe i 3TOro obOopyaoBaHue. M3yueHuwe mnpeaMera HAYMHACTCS C IMEPBOrO pasjelia, TIIe
paccMaTpUBarOTCS HE TOJIBKO KOHKPETHBIE TEXHHUYECKHE PEUIeHHs IS MOIU(MUIIUPOBAHUS METAJUIOB U
CIINIaBOB C IMOMOIIIBKO UX I[H(l)(l)ySI/IOHHOFO HACBIIIICHHUA B yCJ'IOBI/ISIX AHOJHOI'O SHGKTpOJII/ITHOFO HaneBa,
HO U o61ueHaquLIe n O6HIeTeXHI/I‘IeCKI/IG HpI/IeMI)I HUCCIICO0OBAHUA. K HHUM OTHOCATCA ITOHATHUC «qepHoro
AIUKAY, U3YYCHNE CBOMCTB KOTOPOTO BO3MOXKHO MTyTEM aHAIIM3a €r0 PeaKIiy Ha BHEITHUE BO3/ICHCTBHS,
HE BHUKAasi BO BHYTPEHHUN MEXaHU3M A3TOW peakUuu. 3MeCh K€ HU3Yy4YaloTCsl METOIbl IJIAHUPOBAHMS
JKCIIEPUMEHTA, Pa3padoTKa MPOrpaMMbl UCCIICAOBAHUS, a TAKXKE JCHCTBYIOIIUE CTAaHAAPTHI OPOPMIICHUS
HAy4YHBIX TEKCTOB, B TOM YHCIIE, HAYYHBIX CTaTel, OTYETOB U 3aIBOK HA TPAHTEHI.

OcHOBHO#l Tenpl0  Kypca sBIsieTcss (OpPMHpPOBAaHWEY AaCHHPAHTOB MPEACTABICHUA O
MPaKTUYECKOM HCIIOJIb30BAaHUM aHOJHOTO DJIEKTPOJIMTHOTO HarpeBa. Ha mpumepe 3TOro mporiecca
HGO6XOIII/IMO IIOHATHL OCHOBHBIC HpI/IHHI/IHBI HOCTpOGHI/IH J'IIO6OI7[ TCXHOJIOTUUX U €€ @opManmauHH B
HQNISKANUX JOKYMEHTaX. Ydammecs [OJDKHBI O0paTWTh BHUMaHHE€ Ha MHOTHE AacCIeKTHI
MPOU3BOACTBEHHOM JEATEILHOCTH, COMYTCTBYIONIUE HEIIOCPEACTBEHHOM 00paboTKe JieTaliell, a UMEHHO,
Ha TpeOOBAaHUS TEXHUKH 0€30IaCHOCTH, METOJIbI KOHTPOJISI KauecTBa 00pabOTKH, OIICHKY Ce0eCTOMMOCTH
Mpoliecca, OPraHu3aluio NPOU3BOJCTBEHHOTO YYacTKa, OLEHKY PUCKOB MPU peau3allud TPOAYKIUU U
JIpyroe.

BCC OTU aACIICKTBI HCHOCpe)ICTBeHHO CBSI3aHBI C KOHCTPYKIII/IHMI/I yCTaHOBOK JJIA peanmaunn
mporecca M MX OTICIBHBIX Y3JIOB. [IpyM M3ydeHUM HM3BECTHBIX TEXHUYECKUX PEIICHUH HEOO0XOIHMO
o0paTHTh BHMMAaHHE Ha WX HOBU3HY, BBIJENSAS 3JIEMEHTHI, KOTOPBIC YXK€ 3allWIIEHbl IMaTeHTAMH WU
aBTOPCKUMHU CBUJIECTEIBCTBAMH. 31€Ch HEOOXOAMMO O3HAKOMHUTHCS C OCHOBAaMHU JCHCTBYIOIIETO
3aKOHOJIaTEJIbCTBA 110 OXPaHE MHTEUIEKTYyaJbHOW COOCTBEHHOCTH, PACCMOTPETh MPU3HAKU M300PETEHUS
1 0003HAYHUTH BO3MOXKHBIE IYTH JIOCTMDKEHHUS HOBBIX TEXHHYECKHX pelieHuidl. B 3ToM ke paszumene
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ACIIUPAHTBl HU3Y4YaroT IIpaBHJIa WU CTaHAAPTBI IMOATOTOBKU TEXHUYECKOU JOKYMCHTallK, B YaCTHOCTH,
3as4BOK Ha IIaTCHTOBAHUC, TCXHUYCCKHUX 3aJaHU Ha U3TOTOBJICHUE HOBOU TEXHUKH, IIPOTPpaMMBbI OIIBITHO-
IMPOMBITIICHHBIX HCHBITaHHﬁ, MyCKO-HaJIaJOYHBIX pa60T u 06yquH$[ IepCoHAIa IKCIITyaTalluu HOBOM

TCXHUKH, OpraHru3alliy IpoOrU3BOACTBCHHOI'O Y4aCTKa 3HCKTpOJIHTHO-HHa3MCHHOﬁ O6pa6OTKI/I.

6.1. CamocTtosiTesibHasi padoTa 00y4arommXxcsi Mo JUCHUIIMHE
(o4HOe 00yueHue)

Ne Paznes (Tema) 3aganue Yacsl Meronuueckue Dopma
n/n AUCHUTITAHBI peKoMeHIAH 110 KOHTPOJIA
BBINOJIHEHHIO 32/1aHNS
IIpuknagneie Hayunsle | [loaroroBka 20 Marepuainbl cBoux |/loknan HA|
HCCIIEIOBAHUS Hay4YHOW CTaThH HCCIIEIOBAaHUN ceMUHape, TeCT
2 Texuonorusa Brinmonnenue [Tepeuens 3ananuii Jlokman Ha
AIIEKTPOIUTHOTO WHANBUAYATBHBIX |20 CeMHHape, TeCT
Harpena 3aJ]aHUN
3 OGopynoBanue s | O630p Ucrounuku [1, 2] wu3 [loknan HA
3JIEKTPOJIUTHOTO JINTEPaTyphl 18 CIIMCKa OCHOBHOH (CEMHHApE, TECT
Harpesa JTUTEPaATyPHI
3auer Brinonnenue Bomnpocsl K|
3ajaHuii, oTBeTHl |10 3a4eTy
Ha BOTIPOCHI
CamocTrosiTe/ibHASA pa0oTa 00y4aIOIIMXCH M0 TUCHUIITHHE
(3a04uHOe 00yUeHHe)
Ne Pa3nen (Tema) 3ananue Yacel MeTtonuueckue dopma
n/m AVCHUTIIAHBI peKoMeHIalH 110 KOHTPOJIA
BBINOJITHEHHIO 32/1AHUS
1 [Ipuknagnsie HayuHble | IToaroroeka 20 Marepuaibl cBoux |[lokmazn Ha
Hucciea10BaHuA HAay4YHOU CTATbH HUCcCiIe10BaHN CCMHUHApPE, TCCT
2 TexHonorus Brinonnenue [Tepeuens 3ananuii loxnan Ha
ANEKTPOIUTHOTO WHIUBUIYaAbHBIX |20 CEMUHape, TeCT
Harpena 3aJaHHUI
3 O6opynoBanue s | O630p Ucrounmku [1, 2] wu3 |loxmazg HA
3IEKTPOJINTHOTO JUTEPATyPHI 16 CITHCKA OCHOBHOM ceMHUHape, TeCT
Harpesa JUTEPaTypPhl
3auer Bremmonnenue Bomnpocsl K|
3ajaHuii, otrBeThl |10 3a4eTy
Ha BOIIPOCHI

6.2. TemaTtuka u 3alaHus 1JIsd MPAKTHYE€CKUX 3aHATHH

CeMmlap 1. MeTO)]BI IJICEKTPOJMTHOI0 HAarpesa
Ha IepBOM CEMHUHAPC OGCy)KI[aIOTCH TUAPOANHAMHUYCCKHUE CXCEMbl peajin3aliui Iporecca.

CHauana mpou3BOJUTCS ONPOC aCIUPaHTOB MO M3BECTHBIM CXEMaM OcCyIllecTBIeHus: o0paboTku. Ilocne
9TOTO PAacCMaTPHUBAIOTCS BO3MOXKHBIEC KIIACCHI JIETaJlel, KOTOpble MOTYT OBITh 00pabOTaHBI MO TOH MU
WHOW cxeMe. AKIEHT JeNaeTcsi Ha CTaOMIIM3aluil YCJIOBHMI HarpeBa, NpPEeXJae BCEero, TeMIepaTypbl
UIEKTPOJIUTA, C YUETOM 3aTpaT 3HEPIUH, PacXo/a XUMHUYECKUX PEAKTHBOB, CII0)KHOCTH M3TOTOBJICHUS U
SKCILTyaTaIlMi KOHCTPYKIIUH pabodel KaMephl H TeIUIO0OMEHHHKA.

Cemunap 2. CocTaBbl 3JIeKTPOJIHTOB

[Ipexne Bcero, acmMpaHThl OTBEYAIOT HA BOMPOCHI O TPEOOBAHUAX K COCTaBaM 3JIEKTPOJIUTOB,
KacCcaromuxcs UX SJICKTPOIIPOBOJHOCTHU, TEMIIEPATYPbl BO3T'OHKHM KOMIIOHCHTOB, CMa4uBaHUA MaTcpuUalia
oOpasiia WM JeTalid, a Takke OOOCHOBBIBAIOT (DM3MYECCKHI CMBICT 3TUX TpeOoBanuid. [locie 3toro
00CYXIAlOTCSI M3BECTHBIE KOMIIOHEHTBI, OOECIEUMBAIOIIME BJIEKTPOIPOBOJHOCTh U  CIIy’Kallue
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MCTOYHWKAMH a30Ta, yriepoja, 0opa W Ip. ACHHPAHTHI JEISATCA OINBITOM NPHUMEHEHHS KOHKPETHBIX
COCTaBOB M COOO0IIaI0T 0OHAPYKEHHbIE MU JIOCTOWHCTBA U HEJTOCTATKH.

Cemunap 3. OdopmiieHne HAy4YHO#H JOKYMeHTAIUN

PaccMotpenne TeMbl HauWHAETCSI ¢ KOHKPETHON HAYYHOW CTAaThH JOCTATOYHO BHICOKOTO YPOBHSI.
CHayana acIpaHTHI OIIEHHWBAIOT €€ CTeP)KEeHb: Ha3BaHWeE, IeNb U BRIBOABI. Kak mpaBmito, 3/1eCh BCeraa
€CTh MECTO JJisi KPUTHKH, [TOATOMY BIYMYHMBBIC yUYalIUECS MOTYT HAWTH MOTPEIIHOCTA U OTKIOHCHWUS.
Hanee, cnenyer mepeTH K aHaiIW3y TOW JK€ LENOYKH Ha MPUMEPE HAYYHOTO OTYETa, KOTOPBIH
OTITUYAETCSl MAcCIITadOM FWCCIEeOBaHMS M, COOTBETCTBEHHO, O0OBEMOM. 371eCh TaKXe WMeeTcs enuHas
L[eNb, HO Y)K€ pacmajaroiiascs Ha OTJeNnbHble 3ahauyd. Emne cioxHee 3asBKa Ha KOHKYpC, TJE TaKXKe
UMEETCsI LIEJb U 3aJ1a9U JIJIS €€ JOCTHYKCHUS, HO IPUMEHUTEIIHHO K €I He MOIYYeHHOW nH(OpMaIuu.

CTpyKTypHBIE 3JIEMEHTHI CTAaThbH, OTYETa W 3asABKH HM3BECTHBI, JUISI WX OCBOEHHS JOCTATOYHO
00bIuHOM mpakTuku. JKemaTenbHO OOCYIWTh HAa CEMUHApe KOHKPETHBIC PYKOIUCH CTaTel, KOTOPhIE
MOATOTOBUII MJIM TOTOBUT KTO-TO U3 aCIIUPAHTOB.

Cemunap 4. Onucanme uccjieayemMoro o0beKTa.

3nmech acmUpaHThl MPEACTABISAIOT COOCTBEHHBIE HCCIEAOBAHHS COTJIACHO MOJENH «YEPHOTO
smyKay. [1epBeIii 3Tan — 3TO epedeHs (HaKTOpOB U BOSMOXKHBIE HHTEPBAIIBI X BapbupoBaHus. [lomezHno
OLICHUTh NPAKTHYECKUEC BO3MOYKHOCTH BapbUPOBAaHHS IEPEXOJOM OT HATYypPalbHBIX IEPEMEHHBIX K
KOJMpOBaHHBIM (Oe3pa3MepHbIM). B 3TOM Bompoce mone3Ha ITUCKYCCHsl U TMOMBITKH ayAUTOPHH HAWTH
OImMOKH Ka)XJIOTO aBTOPa, KOTOPBIMH MOTYT OBITh MPOMYIIEHHBIE (PaKTOPbI, HEJOCTATOYHO CTPOTHH yUeT
KAa4eCTBEHHBIX (DaKTOPOB M BO3MOKHOCTH HX BapbHpoBaHus. Ha BTOpoM »dTame 00CyXIaroTcs
BO3MOXXHbIE ()YHKIUHM OTKJIMKA M METOJAMKA MOCTPOCHHUS psijia paHKUpOBaHUS (HDAaKTOPOB IO ONHOU W3
byHKIU.

Tpernit sTan npexycMaTrpuBaeT MOCTPOCHHE IUIaHA SKCHEPUMEHTA JUISl PEIICHUS KOHKPETHOU
3ama4yd, I7e OT achmupaHTa TpedyeTrcs OOOCHOBAaHWE IPUHATOrO PEIICHUs: MOJHOTO (HaKTOPHOTO
9KCIEPUMEHTA, IPOOHON PEIUIMKH WIH MJIAHOMEPHOE U3MEpPEHHE OHO(AKTOPHBIX 3aBUCUMOCTEH. 31ech
JKC€ OacTCA MOHATHUC IINTAHUPOBAHUA SKCTPEMAJIBHOT'O SKCIICPUMCHTA METOAOM KPYTOI'O BOCXOXKIACHU.

Cemunap 5. Texnosiorust 00padoTku.

AcnupaHtaM JaeTcs 3aJaHue: HamucaTbh I10CIE0BATEIbHOCTh ONEpalMil  3JIEKTPOJIUTHO-
IUIa3MEeHHOH 00paboTKH M 00OCHOBATH €e. 3/1eCh BO3MOJKHBI aJbTEPHATHBHBIC BapHAHTHI, OJMHAKOBO
JOIYCTUMBIE C TOYKH 3PEHHUS OKOHYATEIbHOrO pe3ynbrata. TeM He MeHee, IMCKYCCHS IO3BOJHT
00HaKUTH CYIIECTBCHHBIC MEPEXOJALI U OTACIUTDH UX OT BCIIOMOT'aTCIIbHBIX I[eﬁCTBI/Iﬁ.

[Tocne sTOro, ywammecs pacCMaTPHBAIOT W3BECTHBIC TEXHOJIOTMYECKHE KapThl JUIS CXOIHBIX
HPOLIECCOB U 0 UX 00pa3y U MOJOOHIO COCTABIISIOT AaHAJIOTH [UIS H3y4aeMbIX UMH TEXHOJIOTHH.

Cemunap 6. Ouenka 3¢(peKTUBHOCTH U MPOBeIeHNe UCTTHITAHMIA.

B Hawane cemuHapa paccMaTpuBarOTCS (parMeHThl pacyera CeOCSCTOMMOCTH MPOIYKIIHH,
BKIIIOYAIOIIHE 3aTPaThl Ha SHEPTHI0, MaTepPHabI, TPYl ONlepaTopa U aMopTH3anuio odopyaoBanus. [locne
9TOTO MO HM3BECTHBIM TapupaM U HOPMATHUBHBIM KOI(D(OUIIMEHTAM KaKIbIH ydalluiics paccuUThIBaeT
ce0eCTOMMOCTh pa3padaThiBAEMONH UM TEXHOJIOTUH JUIS KOHKPETHBIX JeTaneil. COBMECTHBIN aHau3
MOJYYCHHBIX  pe3yJbTaTOB JacT BO3MOXKHOCTh OIEHHTh BEC KAXKIOro M3 (PparMeHTOB U
1eNeco00pa3HOCTh UX Y/ICHICBIICHNUSI.

Jlanee paccMaTpUBAIOTCS BO3MOXKHBIC MTOKA3aTENH KauecTBa 0OpabOTKHU M METOJbI HX KOHTPOJIS.
ITocne 3TOro KakJaplid acHHUpaHT COCTABISIET MPOrPAMMY HMCIBITAHUI HCCIEIyeMOro MM TMpolecca |
JOKJIA/IBIBACT ayIUTOPHUH. 3/I€Ch e TOTOBUTCS IA0JIOH OTYETA 110 pe3yIbTaTaM UCTIBITAHUH.

Cemunap 7. Ceprudunxanus

Ha sToM cemuHape acniupaHThl 00CYKIAIOT e CEPTHPHUKAINH U XapaKTEPUCTHKH MPOITYKITUH,
KOTOpbIe TpoBepsifoTes 1pu ceptudukammu. [locae 3Toro paccMaTpuBaroTcsi KOHKPETHBIE TEXHOJIOTHH H
YCTAHOBKHM JUISI BBISIBJICHUS! KPUTUYECKUX IapaMeTpOB MX KauecTBa NMPHUTOJHOCTU. Tarke HE0OXOIUMO
OLIGHUTH CXEMBl CepTU(UKALMU U TOPAJOK ee MpoBeleHHs. V3yueHne Tembl 3aBeplIaeTcs aHAIN30M
CTPYKTYphl 3aKOHOJATEIbHOW W HOPMAaTUBHOH 0a3bl ceprudukanuu. [lanee 3acimylmmBaroTCs
MOTOTOBJIEHHBIE JOKJIAIbI ACIIMPAHTOB.

CemuHap 8. YcTaHOBKM 3JIEKTPOJIUTHOIO HarpeBa
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Ha 3amsatum ycTpamBaeTcs KOHKYpC Ha MOICpPHHU3ANMI0 ycTaHOBKHM. CHauama ydJamuecs
00CYXITaf0T OCHOBHBEIC Y3JIbI YCTAaHOBOK WM TpeOoBaHms K HHM. I[locie »Toro mpernomaBaTeNlb 3amacT
OCHOBHBIC TIapaMETPHl M Kiacc oOpabarkiBacMbIX jeraieil. Ha 0aze MOMy4YCHHBIX JaHHBIX aCHHUPAHTHI
mpeIaraloT COOCTBEHHYIO KOHCTPYKIIMIO YCTaHOBKH, KOTOpas JOJDKHA COJCpXaTh TE WIH HWHBIC
ycoBepuieHCTBOBaHHA. OOCYXIAf0TCI BCe NPAKTUYECKHE AacleKThl O000pyIOBaHUS: COOTBETCTBHE
3alaHHBIM TapaMeTpaM, YAOOCTBO BBOJAa €€ B OKCIUTyaTalldio, TPOBEACHUS NPOPIIAKTHKH,
PEMOHTOINPUTOTHOCTD, COXPAHHOCTHU, TPAHCIOPTUPOBKU U Ap. OTIENBHO pPacCMAaTPUBAIOTCS MEPHI
TEXHUKH Oe30macHOCTH. KpHuThdyeckwii aHaam3 KaKIOTO TEXHHYECKOTO PEIICHHS OJDKCH BBIIBHUTH
JIOCTOMHCTBA M HEJOCTATKH TpeJyiaraeMbIX KOHCTpYKIuid. Ocoboe BHUMaHHUE yIESIeTCS TEXHUYECKUM
pelIeHus M, OOJIaaroIMM TMPU3HAKAMU HOBHM3HBI W BO3MOXKHOCTHIO HMX TATCHTOBAaHHA. 3aBepIIacTCs
CEMUHAp 3HAKOMCTBOM CO CTPYKTYpPOH TEXHHYECKOTO 3aJaHusl Ha CO3JaHHMEe HOBOW TEXHUKH, B
YaCTHOCTH, YCTAHOBKHM O3JIEKTPOJIMTHOTO HarpeBa. Jlajee 3aciymIMBarOTCS MOATOTOBJICHHBIE OKIIAIBI
acCIUPaHTOB.

Cemunap 9. Boctpe6oBaHHOCTDH H31eJTHSA

CemuHap HaYMHAETCS C Pa3pabOTKH CXEMBI Y9acTKa 3JIEKTPOIMTHOTO HAarpeBa Ha MPEINPHATHH.
AcnupanTsl GOpMYIHPYIOT TpeOOBaHHUS K TIOMEIEHHUIO (3JEKTPONTUTaHUE, BEHTWIALIUS, BOJOCHA0KEHHE)
M COCTaBJISIIOT 3CKHU3 y4acTKa ¢ HeoOXOoAuMbIM ocHamieHueM. [locie storo oOcyxkmaroTcst Tpedyembie
IyCKO-HaJIa09Hble pabOoThl, MaTepHaIbl ¥ XMMPEAKTHBBI, HEOOXOAUMBIC Ul UX pealn3alli, a TaKKe
METOAMKY 00yUeHHs OTepaTopa yCTaHOBOK 3JIEKTPOIUTHOTO HAarpeBa.

Bo BTOpO#i yacTu ceMHHapa ydalllMecsh HaMedaroT OTPACiM, NPEANPUATHS U YUPEXKICHHUS, T'e
MOTYT OBITH BOCTPEOOBAHBI YCTAHOBKH 3JIEKTPOJMTHOTO HAarpeBa WJIM YINPOYHEHHBIX HAa HUX MAapTUH
I[eTaIIeI‘/'I. PaCCManI/IBaIOTCH BO3MOKHBIE PUCKH W MCTOAbl HUX CHHKXCHHA. B 3aBCPIICHUC TCEMBI
ACIIUPAHTBI COCTABJIAIOT YCPHOBUK 6I/I3HGC-HJIaHa Ha CpPOK 10 IIATH JIET C O]_[CHKOﬁ BO3MOKHOM HpI/I6LUII/I.
Jasee 3acymBaloTCs OATOTOBICHHBIE TOKIIA bl ACTIMPAHTOB.

Cemunap 10. Koutpoabnasi padora
Ha MOCJICAHEM 3aHATUH IPOBOAUTCA TCCTUPOBAHUEC aCIIMPAHTOB.

7. [lepevyeHb OCHOBHOM W IOTIOJTHUTEIbHOM JTUTEPATYPhI, HEOOXOAMMOIi VI OCBOEHHSI TUCHUIIJIHHBI
(Monyans)

a) OCHOBHASI:

1. CymunoB U. B. I1na3MeHHO-3JIEKTPOIMTHUSCKOE MOAU(DHUIIMPOBAHNE TTOBEPXHOCTH METAJIIOB
u crutaBoB. Tom I/ U. B. Cymunos, I1. H. benxun, A. B. Dnensdensn, B. b. Jlroqun, b. JI. Kpur, A. M.
Bopucos - M.: Texnocdepa, 2011. - 464 c. /
http://biblioclub.ru/index.php?page=book view red&book id=88982

2. DNeKTpoIuTHO-TIa3MeHHas Moaudukaius MetaiioB yueonuk / [1.H. Benkun, C.1O. [aapuH,
C.A. Kycmanos, W.I'. IpsikoB; MunucrepctBo o0pa3zoBaHusi W Hayku Poccuiickoii ®Denepanuy,
Koctpomckoii rocynapcTBenHbiil yuuBepcuteT umenn H. A. Hekpacosa. - Koctpoma : KI'Y um. H. A.
Hexpacosa, 2014. - 308 c. : w1, Tabiu., cxeM. - bubnuorp. B kH.. - ISBN 978-5-7591-1475-8 ; To ke
[Dnextponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=275634

0) 10MOJTHUTEIbHAA:

1. Benxun I1. H. DnexTpoxuMuko-repMuieckas o0padoTka MeTaIOB U ciiaBoB. M: Mup, 2005.
—336c¢.

2. Kopotaes /JI.H., Mumypo A.®., IllyroBa E.FO.. TexHonoruueckuii mporecc TepMUIECKOM
00paboTKu JeTaIeH MaIITyH. OmMCK.: N3narenscTBO CubA/1N. 2002.
http://bek.sibadi.org/fulltext/ed122.pdf

3. I'opbokonenko B. /1., [llukuna B.E. Ceptuduxarus B Bonpocax u oTBeTax. YIbssHOBCK. 2005.
http://www.studfiles.ru/preview/1075775/

4. TlpaBua opopmiienus otuera no HUP. http://www.ifap.ru/library/gost/7322001.pdf

5. Guide for Authors http://www.elsevier.com/journals/surface-and-coatings-technology/0257-
8972/guide-for-authors

6. Yerokhin A. L., Nie X., Leyland A., Matthews A., Dowey S. J.Plasma electrolysis for surface
engineering // Surface and Coatings Technology. 1999. 122. P. 73-93.
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http://www.elsevier.com/journals/surface-and-coatings-technology/0257-8972/guide-for-authors
http://www.elsevier.com/journals/surface-and-coatings-technology/0257-8972/guide-for-authors

7. P.N. Belkin, A.L. Yerokhin, S.A. Kusmanov. Plasma Electrolytic Saturation of Steels with
Nitrogen and Carbon // Surf. Coat. Technol. 307 PartC(2016) 1194-1218.

8. Ilepeuenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHUKAIIHOHHON ceTn « AHTEpHETY,
HEO0OXOAMMBIX AJI5l 0CBOEHHUS TUCIUTLINHBI
Nudopmarnmonno-o0pa3oBaTenbHbIE PECypCHI:
1. ®enepanbHbiii moptan «Poccuiickoe 00pa3oBaHuey;
2. O¢unmanbHelid caliT MUHUCTEPCTBA 00pazoBaHus u Hayku Poccuiickoit deneparnu

ONeKTPpOHHBIE OMOJIMOTCYHBIE CHCTEMBI:

1. YHuBepcuteTckas Oubauoreka onnait http://biblioclub.ru
2. «Jlamp» http://e.lanbook.com/

3. OBC «Znaniumy»

9. Onucanue MaTepHaILHO-TEXHHYECKOI 6a3bl, HEOOXOTUMON 1JIs1 OCYIIECTBJIECHMS
00pa3oBaTe/IbHOIO MPOIECcca MO JUCIHUILINHE

Ayauropus AJis1 JIeKUMHA M MPAKTHYECKUX 3AHATHI:
Kopniyc VJIK, Ne 212, xonumyecTBO mnocagouHbix MecT — 30, MyJIbTUMEOUNHBIN KOMILUIEKC,
BKJIFOUAIOIIMM 9KpaH, HOYTOYK U ITPOEKTOP.
AyIuTOpHH JJIsI CAMOCTOSATEILHOI padoThI:
UuranbHblii 3a1 koprnyca «E», KOIMYECTBO MOCAAOYHBIX MecT — 22, 9 kommbioTepoB (6 s
qyuTarene, 3 Juis COTpyaHUKOB); 1 ckaHep.
Uwuraneubiii 3an koprnyca «bl», xonmuuectBo mocanounbix Mect — 200. 3 xommbrorepa Juist
coTpynHukoB; 1 mpunrep; 1 komup/mpunrep; 1 mpoektop; 2 skpaHa Juisl IpoekTopa; 1 BopoTa
«AntuBop»; 1 WIFI-Touka nocryna. Jlunenzunonnoe I[10: AUBC MapkSQL.
Komnberorepnsiii knacc, xopnyc "E", ayn.227, konudecTBO mocaaouHblx Mect — 16, Biok
cucremusii KM Office T3-4170, monutop Philips. Jlunensuonnoe I10: Windows 8.1 Pro
noroBop Ne 50155/51P4393 ot 12.12.2014 ¢ OOO Codr-naita [Ipoektsr, MathCAD Education
noroop Ne 208/13 ot 10.06.2013 ¢ OO0 KOuuUTANMBEGaCOdT.
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