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Pabouyto mporpammy coctaBui(u):
Houent xadhenpsr HMuM, x.1.H. Mypatkun [".B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)
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% OtcyTcTBYET
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(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas nporpamma nucuuIuinHbL cocTaBiieHa Ha ocHoBaHuu @I'OC BOwu yueOHoOro niana
HaIrpaBJICHUS TTOATOTOBKH (CHEIMATBHOCTH)

Cpoxk aeiicTBusi padoyeii mporpaMMbl TMCHUILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3aceganun Ka(be,[[p]’:»l ((HaHOTeXHOJ'IOFI/II/I, MaTCpHUAIIOBCACHUC U MCXaHUKaA»

(mporokon 3acenanust Ne 2 ot «31» aBrycra 2022 r.).



1. Ileanb ocBOEHUS AUCITHILIMHBI

[lenp oCBOEHMS IUCHMILUIMHBI — OCBOCHHME 3HAaHUW O CHECHUAIBHBIX IIOKPBITUAX H
NIEPCIIEKTUBHBIX MATEPHUAIOB IOKPBITHI, 3aBUCUMOCTAX JKCIUTyaTallMOHHBIX CBOWCTB U3JEIHU OT
XUMHUYECKOIO COCTaBa U CTPYKTYPBI MOKPBITUI; TEXHOJIOTUAX HAHECEHUs ITOKPBITHI; IPUMEHEHUE
9THX 3HaHUH NpU BbIOOpE MOKPBITUS Ui OCHOBHOI'O MaTepuala, pabOTarollero B KOHKPETHBIX
YCIIOBUSAX DKCILTyaTallUu.

3agaun:
l. Jlatb 3HaHMS O XMMHYECKOM COCTaB€, CTPOCHHMM U CBOMCTBaX 3allUTHBIX JIPYrHX
(YHKIMOHATBHBIX  MOKPBITHH; 3aBUCHMOCTAX OKCIUTyaTallAOHHBIX CBOWCTB  W3JEIUH  OT

XUMHYCCKOI'0 COCTaBa U CTPOCHUA HOKpBITHﬁ;

2. I[aTB 3HaHHUA O TEXHOJIOIUAX HAHCCCHHUA CIICHHUaJIbHBIX HOKpBITHfI;

3. I[aTb aHaJIn3 JOCTOMHCTB U HEJOCTATKOB CIICHIMAJIbHBIX HOKpLITI/If/’I, HAaHCCCHHBIX PA3JIMYHBIMU
TCXHOJIOTHYCCKUMHU CHOCO6aMI/I; MOKa3aTh 00JIaCTH IMPUMCHCHUA 3allIUTHBIX HOKpBITHﬁ.

2. MecTto qucuuninnbl B crpykrype OIIOII BO

JIMCUMIIIMHBL ¥ TPaKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
«Maremarukay, «@Pusukay, «Xumusn», «MexaHuka», «MarepHalOBEAEHUE MW TEXHOJIOTHUSA
KOHCTPYKIMOHHBIX MaTE€pPHAIOB)

JIMCUMIUIMHBI ¥ IPAKTUKH, JJI1 KOTOPBIX OCBOCHUE AHHOM TUCIMIIIIMHBI HEOOXOAUMO KaK
npeawmecteymomee: «OU3nuKa U XUMUs HAaHOCTPYKTYPUPOBAHHBIX MaTepHaIoB», «MoJenupoBaHue
TEXHOJIOTMYECKUX IIPOLEccOoBy», «HoBbIe MaTEpHalIbl U TEXHOJIOIUU», «TE€XHOIOIrMYECKUE OCHOBBI
CO3JaHUsl HAHOMAarepuaioBy, «MeTaulMueckue W HeMeTaulM4eckue Marepuans», «HayuHno-
uccienoBarenbckas pabora», «lIpeamuruiomHas mnpakTuka», «MToroBas rocymapcTBeHHas
aTTECTALU.

3. IInanupyemsble pe3yJbTaThl 00y4eHHS

dopmupyemMbie
KOHTPOJINpyeMble
KOMIIeTCeHIIUH
(KoJ1 1 HAUMEHOBaHUE)

NHaukaropbl 10CTHXKEHUS
KOMIIeTeH NI
(Ko ¥ HAMMEHOBAHUE)

I[InanupyemMble pe3yJbTaThl
o0yueHust

ITK-2. Coco0eH UCI0Ih30BaTh
Ha TIPaKTUKE COBPEMEHHBIE
MIPEICTaBJICHISI O BIHSIHAH
MHUKpPO- U HAHO-CTPYKTYpHI Ha
CBOICTBAa MaTepUAIIOB, UX
B3aMMOJICHCTBHH C
OKpYXarolieu cpenoil, noyisamu,
SHEPreTUYeCKUMH YaCTUIIAMU U
U3ITy4YEeHUEM

N-1nk-. Cnocoben
UCMOJIb30BaTh ~ HA  MPAKTHKE
COBPEMCHHBIC TMPCACTABJICHUA O

BIMSIHUM  MHKPO- W HaHO-
CTPYKTYpPBI Ha CBOMCTBa
MaTepuaioB

NA-2ni-2. VYnpasnser
IpoleccaMy, BIUSIOIIAMU — Ha
napaMeTpsl UCXOJIHOTO
COCTOSIHUS MaTepuana u
HaHOMaTepHuaa

N-3nk-2. Ynpasiser
rapameTpamMH UCXOJIHOTO
COCTOSIHUSI MaTepHana u
HaHOMaTepHaja U KOHTPOJIUPYET
ux

3HaTh: 3aKOHOMEPHOCTH BIUSHHUA MHKPO- U
HAHO-CTPYKTYpPHI Ha CBOMCTBA MAaTEPHAIOB,;
OCHOBHBIE THITBI COBPEMEHHBIX
HEOPTaHNYECKUX U OPTAaHMYECKUX TTOKPBITHH,
MIPUHITUIIEI BBIOOPA MaTEPHAJIOB IS 3AIIUTHI
W3JENINH B PA3NIUYHBIX YCIOBUAX
9KCILTyaTallly C y4eTOM TpeOOoBaHMH
TEXHOJIOTUYHOCTH, SKOHOMHUYHOCTH,
HA/IeKHOCTH U JIOJTOBEYHOCTH,
JKOJIOTUYECKUX MOCIEICTBUHA UX IPUMEHEHUS
IIPYU NIPOEKTUPOBAHUH
BBICOKOTEXHOJIOTMYHBIX POLIECCOB

YMeTh: ypaBIsTh MapaMeTpaMy HCXOJHOTO
COCTOSTHUSI MaTeprasia 1 HaHOMaTepuasa u
KOHTPOJHUPOBATh UX; MPUMEHSITh 3HAHHUS Ha
MpakTUKe 00 OCHOBHBIX THIAaX COBPEMEHHBIX
HEOPTaHMYECKUX U OPTaHHYECKIX
MTOKPBITUAX, IPUHIIAIIAX BEIOOpa MaTepHaIoB
JUTS 3AIIWATHI U3IETNHA B Pa3THYIHBIX YCIOBHSIX
IKCIUTyaTalluy ¢ YIETOM TPpeOOBaHUI
TEXHOJOTMYHOCTH, YKOHOMUYHOCTH,




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBaHUE)

NHaukaTopsbl J0CTHKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

HaJCKXHOCTH U TOJITOBCYHOCTH,
9KOJIOTHUYECKHUX TOCIICACTBUM

Bnaners: HaBbIKaMU yrpaBiIeHUs
rapaMeTpaMH UCXOAHOTO COCTOSHUS
MaTeprala 1 HaHoMaTepuaia 1 UX KOHTPOJIS;
HCTIONB30BaHMA Ha MPAKTHKE COBPEMEHHBIX
METO/I0B HAHECEHUSI TOKPBITHH C yIETOM
TpeOOBaHUH TEXHOJIOTHYHOCTH H
SKOHOMHYHOCTH, Ha/Ie)KHOCTH U
JIOJITOBEYHOCTH U3JIENIUH.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Cxema pacyeTra UTOroBOro 6ajjia

®opMbl TEKYLEro
Bux . HaumeHnoBaHmue TeM 3aHATHH Oo0nbem, KOHTPOIH
Mopnyas (pa3aen) yueOHoi N CemecTtp banasl | UHTEpakTUB, 4. (HAaMMEHOBaHHE
(yuedoHOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacrsa)
1. CoctaB u Jlex 1.1 TpeGoBanus1, IpeABSBISIEMBIC K 7 8 40 4 YcTHBIN onpoc
XapaKTePUCTUKU JIa0 CHEIHAJIbHBIM TOKPBITHSAM; - (cobecenoBanme)
(b yHKIIMOHATIBLHBIX IIp 1.2 Ctpoenue u cBoOiicTBa 8
MOKPBITUI Cp CHEIHAJIbHBIX TOKPBITHI, METOIbI 20
TIOBBIIICHUS X KAueCTBa;
1.3 [TapameTpsl, XapaKTePU3YIOIIHE
Ka4eCTBO CIEIHATbHBIX
ITOKPBITHH;
1.4 KoHTposas KauecTBa
CICIUATBHBIX TTOKPBITUI
2. Texnonoruu Jlex 2.1 TexHONOTUY HANBUICHUS 7 8 40 4 VYcTHbI# onpoc
HaHECCHUS Jlab 3aIUTHBIX IOKPBITUH; - (cobecenoBaHue)
CIeaIbHbBIX IIp 2.2 TeXHOJOrMH HAIIaBKU 8
MOKPBITHI Cp 3aIUTHBIX IOKPHITUH; 19,75
1A 2.3 TeXHOJIOrMH XUMHYECKOTO U 0,25
AHKETHPOBAHHE |INIEKTPO-XUMHUECKOTO HAHECEHUS
Y4eOHuk MOKPBITH; 20
2.4 TexHOJIOTUHU KOHJICHCAIITHOHHOTO
u i Hy3nOHHOTO HAaHECEHUS
MTOKPBITUH.
Hroro:; 72 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B HacTosimem Kypce UCHOIb3YIOTCA CleAyole 00pa30BaTe/IbHbIC TEXHOIOTUU:

1. TexHomorust TpaguMOHHOTO OOy4eHUs! (IIOTOKOBOE KOHCYIBTHPOBAHHE, MPAKTUUCCKHE
3aHATHSA, CAMOCTOSATENbHAs paboTa).

2. OOpa3oBareibHbIe TEXHOJIOTUH C YAaCTUYHBIM MPUMEHEHHEM METOJOB JUCTAHIIMOHHOTO
0o0yudeHus (JIEKIUH).
3. VlHTepakTHBHBIC TEXHOJIOTUH (IIPaKTHUECKUE PadOThI: paboTa B MaJbIX IPYIIIax)

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

[Tpu mOATOTOBKE K MPAKTUYECKUM 3aHATHAM CTYJIEHT JOJKEH:

- U3YYHUThH TEOPUIO 1O TeMe PabOThI, HCIOIb3YSl KOHCIEKT JIGKUUH H/WIN PEKOMEHIYEMYIO
TEXHUYECKYIO JINTEPATYpY;

- 03HAKOMHTHCSI C METOAMYECKUMH YKa3aHUSMH BBIITOJTHEHUS paOOThI;

- O3HAKOMUTBCS C IENBI0 M BOTPOCAMH K MPAKTUIECKOW paboTe U OBITH TOTOBBIM OTBETUTH
Ha HUX BO BpeMsl coOeceI0BaHMs C MIPENo/IaBaTesIeM M0 UTOTaM BBIITOJTHEHUS paOOTHI.

JlMaKTHYIeCKUe €MHULIBI, TIPEAYCMOTPEHHBIE pabodell mporpaMMoi Ha CaMOCTOSTEIBHYIO
npopalboTKy, JOJDKHBI OBITh W3y4YEHBI CTYACHTaMH B XOJ€ CaMOCTOSTENbHOW paboTel. B Xxome
CaMOCTOSITENIbHOW Pa0OThl KaXIBIA CTYIEHT O0s3aH MPOYUTATH OCHOBHYIO M IO BO3MOKHOCTH
JONOJHUTEBHYIO JIUTEPATyPy MO N3y4aeMOl TeMe, JONOJIHNUTh KOHCIIEKTHI JEKINH HETO0CTAOIUM
MaTepHajioM, BBIIMHUCKAMH M3 PEKOMEHIOBAaHHBIX MMEPBOUCTOYHUKOB. KoHCTIeKTHpOBaHNe Hanboee
CIIOXKHBIE JJISi TOHUMAHUS TEMbl HEOOXOIMMO COYETaTh C IIOJyYCHHEM NHCHMEHHBIX, a MpPHU
BO3MOYXHOCTH, M OYHBIX YCTHBIX KOHCYJIBTAIIUH MPETIO1aBaTelIs.

IIpy moAroTtoBke K 3aHATHUAM, TEKYIIEMY KOHTPOJI M TNPOMEXYTOYHOM aTTecTaluu
CTYJEHTBI MOT'YT BOCIIOJIb30BaThCs JIEKTPOHHON Onbanorekoit BY3a, momyuuts goctyn k yueOHO-
METOAMYECKMM MarepuanaMm kak Oubmuorekun BY3a, Tak M MHBIX 3JIEKTPOHHBIX OMOIMOTEUHBIX
cucreM. [Ipn HEOOXOAMMOCTH CTYJEHTHI MOTYT B3STh TUTEPATypy Ha Kadeape i Ha aDOHEMEHTe
BY30BCKOH OMOJIMOTEKU B IEYaTHOM BUJIE, @ TAK)KE BOCHOJIb30BAThCS YHTAIBHBIMU 3aJIaMH.

7. OneHOYHBIE CPEACTBA

7.1. ITacnopT OLIEHOYHBIX CPEICTB

Cemectp Kon xoHTpO/IHpYEMO# KOMIIETEH MU HanmenoBanue
(WM ee 4acTH) OLICHOYHOI0 CPeACTBA
7 [IK - 2 Tecmosvie 3a0anus BT3 « Texnonocus
KOHCMPYKYUOHHBIX Mamepuanosy Ne 63 —
600.
Bonpocul k 3auemy Ne 1 — 70

7.2. TunoBbIie 3a/laHud WM UHBIC MaTEepUaJibl, H606XOJ]I/[MLIC AJIA TEKYLIET0 KOHTPOJIsA
7.2.1. OTuyeT Mo NpaKkTHYeCKO# padoTe

OT4éT 1O MPaKTUYECKOU PabOTE BHITIOIHSAETCS B PyKOIIMCHOM BUJIE.
CryneHTsl UMEIOT TpaBo O(OpPMIIATH OTYET KaKk B PYKONHCHOM BapuaHTe, TaK U
WCIIONIB30BaTh s opopmiieHus u nevarn OBM u MOY.



[Ipu odopmienun otuéra B MEYATHOM BHJE >KENAaTeIbHO COOMIOIATh ClEAYIOIINe
TpeGoBaHus. J{sl 3ar0JIOBKOB: MOMYXKUPHBIN mpudt, 14 0T, neHTpupoBaHHbIH. [1s OCHOBHOTO
TEKCTa: HeXXUPHBIA mpudt, 14 0T, BeIpaBHHBaHUE 1O mupuHe. Bo Bcex ciydasx tum mpudra —
Times New Roman, orctyn a63ama 1.25 cm, moxyTOpHBI MeXAyCTpOUHbIN nHTepBai. [los: 1eBoe
— 3 cMm, mpaBoe — 1 cM, BepXHee U HHKHEE — 2 CM.

OTtuér hopMupyeTcs B ClIEIYyIOIIEM OPSIKE:

1. TutynabHBIN JHUCT.

Tutrynbublii 1HCT odoOpMIsIETCST B COOTBETCTBHH C 00pa3noM (cM. cTp. 3 JaHHOIO
JIOKYMEHTA).

2. llens paGoTEHIL.

Ienp paGoTHI MOKA3bIBAET, /IS YETO BHIMOIHAETCS padoTa, HanpUMep, Uk OTYYCHUS HITH
3aKpelyIeHUs] KaKuX HaBBIKOB, M3y4YEHHUS KaKuUX-TO SBJIEHUH W Ha HX OCHOBE pELICHHE
IIPaKTUYECKON 3a/1a4u.

3. OCHOBHBIE TEOPETUYECKUE MOJOKEHUSI.

B pazgene nmpuBOIUTCS KpaTKOe ONMHMCAHWE HCCIEAYEMBIX SIBICHHH (C WILTIOCTPALUSIMU,
TabllMlaMu, CXeMaMH, rpauKkaMu), OCHOBHBIE TEOPETHUYECKHE TIOJOXKEHUS (B TOM 4YHCIEe —
MaTeMaTHUYeCKUN anmapar, ONUCHIBAIOIINM HCCIeyeMble SIBJICHH ), CXEeMbl U3MEPEHUI, OMUCAHHE
MoJIeNieil, METOJIOB U aJlTOPUTMOB, HEOOXOIMMBIX JUIsl PELICHHUS TPAKTUIECKOH 3a/1a4H.

4. Pe3ynbTaThl.
[IpuBonsTcs pelieHus NPaKTUYECKUX 3a/1aHNUH, B TOM YHCJIE PE3YJIbTaThl pACUETOB.
5. BriBogbL

OneHuBaeTcsl  CTENEHb  COOTBETCTBUSL  IMOJYYEHHBIX  PE3yJbTaTOB  PAacyeToB  C
TEOpPETUYECKUMHU JTaHHbIMH. JlaeTcs oOBsICHEHHE MOJMYyYEHHBIX B XO0/€ padoThl 3aBUCHUMOCTEH U
pE3yJIBTaTOB.

O0pa3zern opopmileHUs TUTYIBHOTO JIUCTA OTYETA MO MPAKTUYECKOH paboTe

MUWHUCTEPCTBO HAYKH U BBICLILIETO OEPA30BAHUSI POCCUNCKOM
®EJEPALINA
TOJBSTTUHCKHUI TOCYJIAPCTBEHHBIII YHUBEPCUTET

Ka(benpa «HaHOTeXHOJ'IOFI/II/I, MaTCprUAJIOBCACHUC U MCXAaHHUKa»

OTYET
0 TIPAKTHIECKOM padboTe Ne
10 IUCIOUIIJIINHE «MaTepHanH " CIICOUATIbHBIC ITIOKPBITUSA»

Tema: Haumenosanue memol




Crynent(ka) rp. 0000 NBanos 1.1.

[Ipenonasarens NBanos N.1.

Tonbsartu 20

TunoBoii npuMep NPaKTHYECKOT0 3aJAHUA

3JICKTp0}IyFOBaﬂ HallJIaBKa l'IOKpI)ITI/[ﬁ Ha CTAJIbHYIO OCHOBY

Kpartkue TeopeTuyeckue cBeIeHUs

[IpumeHnsiemble N7 HAIUIABKUA AJIEKTPOJBI JOJKHBI JaBaTh METAJUT TOKPBITHS BBICOKOU
M3HOCOCTOMKOCTH, YJOBJIETBOPUTEIBHONW BSA3KOCTH, 00JIafaTh XOPOLIMMHU HAIJIABOUYHBIMH
CBOWCTBaMM, OBITh J€mIeBbIMU. HaraBneHHBIH MeTaul  JIOJDKEH — YIOBJIETBOPUTEIHHO
00pabaThIBaThCsI MEXaHUYECKHM CIIOCOOOM.

CBolicTBa HAIJIaBJIEHHOI'O METAJUIa B OCHOBHOM OIPEAEISAIOTCA €r0 XUMUYECKHM COCTaBOM
U TepMo0OpaboTKON. XUMHUUYECKUN COCTaB HAIJIABICHHOTO CIIOSI MU3MEHSIETCA 3a CUET BBEACHUS
JETUPYIOIINX KOMIIOHEHTOB. Hanbosee nemeBbIMA U JIOCTYIIHBIMA M3 HUX SIBIISIFOTCS: YIIIEPOJ,
Maprasel, XpoM, KpeMHH, TUTaH u 6op.

HannaBka neraneit MalivH, U3rOTOBJIEHHBIX U3 YIVIEPOJUCTBIX WIN JIETUPOBAHHBIX CTallel U
HE TOJBEPraBIIMXCSA TOCIE HAIUIABKU TEepMOOOpabOTKe, MPOU3BOAMTCA JIIEKTPOJaMHU JF00OM
Mapk#, OO€CIEeUYMBAIOIIMMU HEOOXOJUMYIO TBEPAOCTh M M3HOCOCTOMKOCTH HAaIIaBICHHOTO
Metanna. Ecniu ke Aerany ¢ MOKPHITHEM TOJBEPraroTcs TepMOOoOpadOTKe, TO HAIUIaBKa WX
MIPOU3BOJIUTCS TAKUMH AJIEKTPOJAAMH, HAILJIABJIECHHBIN METAJI KOTOPBIX AOMYyCKaeT 3Ty 00paboTKy
0e3 CHUKEHHS TBEPJIOCTH U JPYTUX MEXaHHMUECKUX CBOMCTB. B HamnaBieHHOM MeTasuie neTanei,
MOABEPTAOIIMNXCA 3aKallke, JODKHO ObITh He MeHee 0,35% yraepona, 4ToObl MeTaul MOT
MOABEPraThCs 3aKaJIKe.

ONEeKTPObI ISl HATUIABOYHBIX padOT B 3aBUCUMOCTH OT XMMHUYECKOT'O COCTaBa U TBEPJOCTU
HaIJIaBJIEHHOTO METajlla AENIATCS Ha THUIIbI, @ B 3aBUCUMOCTH OT XUMHUYECKOTO COCTaBa MOKPBITHS
- Ha MapKW. OJIEKTPOJIbl, IPUMEHSEMbIE JUIsl HAIJIABOYHBIX padoT, pa3feisioT Ha CIeAyrolIue
TPYIIIBL:

1) Jlns HamaBKU JaeTaiied, paboTaronuxX Ha W3HOC MpH OOBIYHBIX Temmneparypax: O3H-
250, PO3H-300, O3H-350, O3H-400, T-590, LTH-250, L1C-1, BX-2.

2) Jl7st HaTtUIaBKy JieTalneil, paboTarolux Ha U3HOC MPH MOBBIMICHHBIX TemmepaTypax: [[11-
1, -2, IOII-3, I{H-4, O3H-1, HXX-2, DH-60M.

3)DneKTpoIbl TSl HAIIaBKK pexyinero nactpymenta: [I1-1M, HU-1JI, LIU-1Y, T-216.

4) DJeKTpo.bl, TpEAHA3HAYCHHBIC JIs HAIJIaBKU 3PO3MOHHO- CTOMKHX TMOBEPXHOCTEH
netanei, padoTaroIKX MPHU BBICOKUX TEMIIEpaTypax U B arpeccuBHbIX cpenax: [IH-2, [TH-3, [IH-
6, I1H-8.

5) DnekTpo/bl, MpeJHa3HAYEeHHbBIC I HAIJIaBOYHBIX PalOT JeTajeld, paboTaloIuX B YCIOBHIX
¢perrunra: [IM-7, YOHU 13/45, CMM-5, MP-3, AHO-4.

HanmaBka ~ ManoyriepoauMcThIX M HU3KOJETUPOBAHHBIX  CTaled  MPOU3BOJUTCS
AIIEKTPOAYTOBBIM CIIOCOOOM TIPpH OOBIYHBIX YCIOBHSIX. BO BpeMs HAIUIaBKU AJIEKTPOJ TOJKEH OBITh
HakKJIOHEH o yrioM 15...20° k BepTHKaau BO M30EKaHKME MOMaJaHus KUIKOTO IIJIaka Ha eIle He
pacIUIaBICHHBIM OCHOBHOM MeTaul. HamnaBka HOMKHA OCYIIECTBIATHCA yriaom Hasan. s
MOJYyYEHHST Y3KOr0 BajMKa IMIMPUHOM 10 1,5 nuaMeTpoB S3JEKTpola SJEKTPOJ NpH HaIlJIaBKe
nepeMenaloT NpSIMOJIMHEHHO 0e3 momnepedyHbIX KojeOaHuil. OHAKO H3-3a BBICOKOH CKOPOCTH



OXJIAXKACHHA B MCTAJJIC HAIUJIABKH MOTYT OCTAaThCA HC YCHCBIIHC BBIACINUTLCA I'da3bl U MIJIAKOBLIC
BKitoueHusA. C 1eJbio YCTpPpAHCHUSA TAKHUX I[e(beKTOB IIPpX HAIUIABKC HAKJIAJAbIBAOTCs Ooiee IIHUPOKHUE
BaJIMKHU, KOTOPLIC MOJJYYAOTCA IIPU NOIICPECHHOM KoJiIe0aTeIbHOM NEpCMCIICHHUU KOHIIA 3JICKTPOAa.
Taxoi IIpUEM YBCIMYHBACT IIPOrp€B KPOMOK BajlWMKa H 3aMCIJIICT CKOPOCTH OXJIAXKIACHUA
CB&pO‘-IHOﬁ BAaHHBbI, YTO YMCHbIIACT BCPOATHOCTD MOABJICHUA I[e(i)eKTOB.

HannaBka ©Ooitee IUPOKUX CJIIOCB U OoNbIIEe BBICOTHI HAIUIABJIECHHOI'O CJIOS MOYKET
OCYHICCTBJIATHCA ITYYKOM 3JICKTPOIO0B.

HcxonHble JaHHBIC
Hannasnsiemoe uznenue: Kpanoseie koseca
[TapameTpsl IOBEPXHOCTH

Ne TommuHa [Iupuna, Jlnuna,
TIII. CJ105, MM MM MM
1 15 60 100

KapTa TEXHOJIOTHUYCCKOI'O ITpOoHecCCa HallJIaBKKU

No [To3zunus KonuyecTBeHHas xapakTepuCTHKA
1
HaumenoBanue nuznenust KpanoBsle koiieca
YcnoBus paboTsl U3aeNUs Tpenne Metasma O  MeTall, BBICOKHE
KOHTAKTHbIE HAIPSKEHUS
[IpnumnHa u Xapakrep U3HOca TpeHue kaueHus, BEICOKOE JIaBJICHHUE
O06wem pabot M=(h+3)*I*b*y  =(0.05+0.3)*6*10*7.8 =
[cM"3*1r/cM”3]=163.8 T
Bun u cnoco6 HannaBku Pyuynas ngyroBas HamiaBka — IOKPBITBIMU
AJIEKTPOIaMU
Tun snexktpoaa OH-1412X-30
Mapka u 1uameTp 3JeKTpoJia O3H-250; Dan=4mm.
Pexumebl 51 TEXHUKA [TocTosiHHBIM TOK OOpaTHOW MONSPHOCTU
BBITIOJTHEHUS HAIJIABKU KOPOTKOHM Jyroi, HakJIOH 3JeKTpoja YIrjoM Ha3aj B
15%*, oTnenpbHBIMU BaJIMKaMU
Bpewms BeinonHenus pabot t= 12 muH.
[Ipunyck Ha MeXaHUYECKYIO 3 MM
0 00paboTKy
HeoOxonumocts He tpebyercs
1 IIPEIBAPUTENILHOTO IOJJOTPEBA
Tepmoo6paboTka nocine He tpebyercs
2 HATUTaBKH (PEXKHUMBI T. 0.)
ITocnemoBaTeIbHOCTH 1. moaroroBKa aeTad
3 onepalnii HarIaBKu 2. HaljaBKa OTJEIbHBIMU BATHUKAMHU
3. TONHOE OXJaXIEHHe II0Ciie HaJIOKEHUS
Ka)KJIOTO BaJIMKa

Kpurepun oneHkH: nponopuroHaIbHO IPABUIBHOCTH PEUIEHUS TPAKTUYECKOIO 3aaHUs U
AKTUBHOCTH pabOTHI CTY/IEHTOB B CHCTEME JUCTAHIIMOHHOTO 00yUYeHUS

7.2.2. CoGecenoBanue

Tema DnexkTpoyroBast HarulaBKa MOKPBITUNA HA CTAJILHYIO OCHOBY



Bonpocsr muist mpopaboTtku

1. Kak pacmmdpoBsiBaeTcsi 0003HaueHue TUMa daekrpona: DH-30X1212C2-55, DH-
YI12X12I"2DdC-55?

OH-30X12I"2C2-55 - »snekTpoj HamiaBouHbld, yriaepoga — 0,3%, xpoma — 12%,
mapranua — 2%, kpemuus -2%, 1Bepnocts HRC - 55 ex.

OH-V12X12I12OC-55 - nsnektpon HamiaBouHbl, yriepona —1,2%, xpoma — 12%,
mapranua — 2%, Banagus -1%, kpemuaus — 1%, tBepaocts HRC - 55 en.

2. C kako¥ 1eNIbI0 M B KAKOM CJIy4ae Ha3HAYaroT OOMIUI MTOI0TPEB U3/IEIHS TIepe]l HallJIaBKOW?

IIpy  HamnaBKe  CcpelHE U BBICOKOYIVIEPOAMUCTBIX  CTaJlel  PEKOMEHIyeTcs
MIpEeABAPHUTEIIbHBINA MOJOTPEB MeTalia 10 TemmnepaTrypsl 350°C, TepmooOpaboTaHHBIE U3ACIUS
nepe]] HallaBKOW OT)KUTAOT, [10CJI€ HAIUIABKU PEKOMEHAYETCS BBICOKUI OTITYCK.

3. Kakue nedexTsl U 1o Kakoil MpUYrMHE MOTYT BO3HUKATh B HAIIJIABJICHHOM MeTaslie?

Jlis mostydeHust y3KOro BaJldKa HIMPUHOM 10 1,5 nuaMeTpoB 3iieKTpoja 3JIEKTPOJ] Hpu
HAIUIaBKE MEpeMEealoT MPsSMOIUHEHO 0e3 momnepeyHbix kKojeOanui. OaHAKO M3-3a2 BBICOKOM
CKOPOCTH OXJIaKJEHHUS B METAJUIE HAIJIABKM MOTYT OCTaThCSl HE YCIEBIINUE BBIACIUTHCA Ta3bl U
[IJIAKOBBIE BKJIFOUEHUS.

4. Kakum 00pa3oM MOXHO MOBBICUTH IPOU3BOJUTEIBLHOCTD PYYHON AYTrOBOM HarjIaBKU?

[IpuMmeHeHre npy HAIJIaBKE MYYKOB 3JEKTPOAOB MOBBIIIAET MPOU3BOAUTEIHLHOCTD 10 2-X
pas. [Ipumenenune TpexdaszHoit 1yru 10 3-X pas.

5. OTnuyaroTcs WK HET MapaMeTphl PeKMMa HAIUIABKU M CBAPKH OJHUM U TEM Ke
anekTposom? Eciii ecTb oTiiMuus, TO Kakue?

6. Iloyemy mpu HarIaBKE MOKPBHITHIM 3JIEKTPOJIOM HEOOXOAUMO MOACPKUBATH MUHUMAIHHO
BO3MOKHYIO KOPOTKYIO AYyTY?

MuHNMalIbHO BO3MOXKHAsE KOpPOTKas Ayra MOJAEpKUBAeTCA ISl TOTO 4TOOBI M30ekaTh
KOpOOJIEHNS TOBEPXHOCTH.

7. 3a cuer 4ero MpH HaIjJaBKe MOKHO CHU3UTh KOPOOJIEHHE MOBEPXHOCTH?

KopoOsienne NOBEpXHOCTM MOXXHO CHHM3UTh 3a CYET YMEHbBIIEHUS TIIyOHHBI
MPOILIABJIEHUS] OCHOBHOTO METaJlIa.

Kak MOXHO yMeHBIINTH TIIyOMHY MNpOIUIABJIEHUS OCHOBHOIO MeETajula IpU HaIlJaBKe
MOKPBITHIM JJIEKTPOAOM?



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 7

Ne Bomnpocs! k 3a4ery
n/n

1 OcCHOBHbBIE BHJIbI COBPEMEHHBIX (PYHKIIMOHAJIBHBIX MOKPBITUNA U 00JIACTU UX
MPUMEHEHUSI.

2 TpeboBanusi, npeabsBIsieMble K HOKPBITHSIM.

3 OCHOBHBIE BHJIbI KOPPO3HUH.

4 Knaccuduxkanus mokpsITHH 110 HA3HAYCHHIO

6 @akTopbl, CTUMYJIUPYIOIIHE pa3paboOTKy HOBBIX METOJIOB HaHECCHHS
ITOKPBITHM.

7 Knaccuduxanys mokpsITHI 10 XUMHUYECKOMY COCTaBY U KOMIIOHEHTaM.

8 Knaccuduxkanus mokpsITHi 10 CTPYKTYpE.

9 Krnaccudukanysi oKpbITHIl IO METO1aM MOJIYYEHHUSL.

10 TpeboBanusi, npebsBIsiEMble K 3aIIUTHBIM TOKPBITHIM

11 Metozapl MOBBIIEHUST KAYECTBA TOKPBITHH.

12 MexaHnyeckre CBOMCTBA MATEPHUAIIOB C TOKPBITUSIMU.

13 MexaHu3Mbl KOPPO3UOHHBIX PAa3pyIIEHUI MaTepHAaJIOB.

14 OCHOBHBIE METO/Ibl YIPOUHEHHSI METAJVIOB U CILIABOB.

15 H3meHeHne CTPYKTypbl MU CBOMCTB NMOBEPXHOCTHOTO CJIOS MaTepUalOB IOJ
BO3/ICMCTBHEM PA3INYHBIX (DAKTOPOB.

16 CrtpoeHre ¥ CBOWCTBAa 3alIUTHBIX MOKPBITHA, METOIBl MOBBIIICHUS WX
Ka4yecTBa,

17 [TapameTpsl, XapakTepu3yrOIMe Ka4eCTBO 3alUTHBIX MOKPBITH;

18 KoHTposp KayecTBa 3aUTHBIX MOKPBITHIA

19 [TpoGema 3amuThl U3 OT KOPPO3HOHHBIX pa3pylIeHUH,

20 Koppo3nonHo-cToiikne moKphITHUs,

21 TexHOIOTHY MOBBIIIIEHNS KA9eCTBA KOHCTPYKIIMOHHBIX MaTEPHUaJIOB

22 TepMOU30IISIIIMOHHBIE TIOKPHITHUS

23 3BYKOM30JISIIMOHHBIE, THIPO(POOHBIE K AHTUOJIMKOBBIE TOKPHITHUS

24 TexHomorus ra3omiaMeHHOr0 HabUICHUS TOKPBITHIA

25 TexHOI0THsI 3JIEKTPOAYTOBOI0 HANBIICHUS IIOKPBITUI

26 TexHONOrHs ra30TIa3MEHHOTO HAMTBUICHHSI TIOKPBITHHA

27 TexHOo0rHsI BBICOKOYACTOTHOTO HAIBIJICHUS TOKPHITHHA

28 TexHoJI0rYsI HAHECEHHU I TaIbBAHMYECKUX TOKPBITH.

29 TexHOIOTNH IEKTPOTYTOBOM HATUIABKH MTOKPBITHIA

30 TexHonOrMs HAIUTABKY NOKPBITUH MO ciioeM (iroca

31 TexHOIOrusl XUMUYECKOr0 HAHECEHUS 3aIIUTHBIX TTOKPBITUH;

32 TexHOMOTNHM KOHJACHCAIMOHHOTO M TU( G Y3MNOHHOTO HAHECCHHS TTOKPBITHH

33 KomMOnHUpOBaHHBIE TEXHOJIOTUH TMOTYYCHUS 3aITUTHBIX TOKPBITHIA

34 TexHonornueckue MeToapl MOAM(DUKALNM, HANpPABICHHbIE HA YIIydlUEHHE
(U3MKO-MEXaHUYECKUX U (PU3UKO-XMMHUYECKUX CBOMCTB MOKPHITUH

35 M3mMeHeHne CTpYKTypsl M CBOMCTB MaTepuasa HOKPBITUH 1TOJ BO3NEHCTBHEM




TJIACTHYECKOM e opmariuu

36 TexHonorus ra30AMHaMUYECKOI0 HaNbUICHNUS NOKPBITHH

37 | Kakux CBOMCTB MOBEPXHOCTHOTO CIIOSI MOXHO JOOUTbCA IyTE€M HaHECEHHUs
MOKPBITHNA?

38 | Ilepeunciure BUABI YOPOYHEHUS C CO3JAHMEM IUIEHKM HA IIOBEPXHOCTHU
OCHOBHOT'O MaTepHaa.

39 | OmpeneneHre TOMMIUHBI MOKPHITHS TPABUMETPHYECKUM METOIOM

40 | OnpenesneHye TOIIIMHBI MOKPBITHSI METAIIOTPa(GUUECKUM METOI0M

41 | ITapameTpsl, XapaKTepU3yIOIIHe KaYeCTBO NOKPHITUH

42 | Metobl onpeiesieHus] KOTE3MOHHOM MPOYHOCTH TOKPHITHN

43 | Meroibl onpeesieHusl aire3MOHHON POYHOCTH MOKPHITHI

44 | Metoibl onpeieIeHUs] HOPUCTOCTH MOKPBITUI

45 KoMmOunnpoBanHble METONBI, BKIIOYAIONIUE MPOIECCHl MOAU(DUKAIUUA U
HaHECEHHUs] MOKPhITUH

46 | Texnomormueckue  MeToAbl  (opMupoOBaHWS  0COO0OW  MHKpoTOmorpadun
ITOBEPXHOCTH IMOKPBITUI

47 [lepcrieKTUBHBIE TEXHOJIOTUU MEXaHNUECKON 00pabOTKU TBEPIbIX MAaTEPHAJIOB

48 |CoBpeMeHHasi OpraHU3alUs MPOMBIIUICHHOTO TPOW3BOACTBA MEPCIEKTUBHBIX
MaTEepHaJIOB.

49  [TexHOJOTrMYECKHE METOJbl MOIU(UKAIIUN TOKPHITUI

50 Meronapl HHXEHEPUH TIOBEPXHOCTH MAaTEPHAIIOB

51 [TexHOJOruM 3JIEKTPOUCKPOBOIO HAHECEHUS! TOKPHITUI

52 [TexHOJOrHH 3NEKTPOUMITYJILCHOTO HAHECCHHSI TOKPBITHIH

53 [TexHOJOrMU TEpMOMEXaHHUYECKOH 00pabOTKHU MaTepHalioB

54 |CoBpeMeHHBIE TEXHOJOTHUU OTIEJTOUYHON 00pabOTKN MaTeprasoB

55 [TexHOJOrMM HAHECEHHUS H3HOCOCTOMKUX JPYTHX (PYHKUMOHAJIBHBIX IUICHOK H
MTOKPBITUI

56 MapkupoBKa, COCTaB U CBOWCTBA JIAKOKPACOYHBIX MaTEpHUaAJIOB

5/ [[ToaroToBKa NOBEPXHOCTH U3/ K HAHECEHUIO JAKOKPACOYHBIX OKPHITHUH,

58 [['epMeru3anusi cBapHBIX IIBOB M JPYIMX BHUJIOB COEIMHEHUU Iepe]] HaHECEHHUEM
TTOKPBITHI

59 @ocdartupoBanue, TpyHTOBAaHUE, INMATICBAHUE W OKpAIIMBAHUE IOBEPXHOCTEH
U3J1eIui

60 [TexHOJOTMM HAaHECEHMsI JAKOKPACOUHBIX MATEPHAJIOB

61 [TexHOJOTHUS AIUTUPOBAHUS HUZKOYTJIEPOJUCTHIX CTaJIeH

62 [TexHOJOrUs HAHECEHUS! XPOMOBBIX OCAJKOB HAa HU3KOYTJIEPOJUCTHIE CTAIH

63 [TexHOJOTHS KENEe3HEHNUS HU3KOYTIEPOIUCTHIX CTaNeh

64 [TexHOJOrust MUKPOIYTOBOI'O OKCUANPOBAHUS

66 MeTtoabl MOBBIICHHUS] MEXaHUYECKOM CBS3HM MOKPHITHI C OCHOBHBIM MaTepUAIOM

67 Meronpl obecriedeHns MPOYHOCTH CLUEIUICHUS OKPBITHS C OCHOBHBIM METAJUIOM

68 |HoBble BubI HaNbIJICHUS! TOKPBITUI

69 | TexHOJIOTHH HAHECEHUSI OJMMEPHBIX 3AIIUTHBIX MOKPBITUI

70 | TexHOJNIOTHN HAHECEHUS 3alTUTHBIX NOKPHITUH TUIAKMPOBAHUEM

7.3.2. Kputepuu ¥ HOPMbI OLlEHKH




dopma

NpOBeIeHUsT
Cemectp . Kpurepuu u HopMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTaAIllNH
7 3auer Crynent HaOpan 40 - 100 6amios
(o «3aUTCHO 10 UTOTY U3YUYCHHS JUCIUTUIIAHBI
HAKOIHUTEIBEHOMY B CEMecTpe.
pEUTHHTY) Crynent Habpan 0- 39 6aioB mo

«HE 3a4TCHO»

UTOTY U3y4YCHUS TUCIUIUINHEI B
cemectpe.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, ydeOHOE
nocodoue, yueoHo-
MeToauYecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3nanus

KoaudecTBo B
HAY4YHOM
ouomoTeKe /
HaumenoBanue
9BC

M.JI. JIoOaHOB

3aluTHBIE MOKPBITUS: [ DIEKTPOHHBIN
pecypc]: yue6Hoe nocobue misa CI1O /
Jlo6anoB M. JI. - Caparos, ExatepunOypr :
[IpodobpazoBanue, Ypanbckuit
¢benepanpHbIil yHUBepcuTeT, 2019. - 197 ¢. -
URL:http://www.iprbookshop.ru/87802.htm
|. — ISBN 978-5-4488-0463-2, 978-5-7996-
2859-8

YuebHoe mocodue

2019

9BC "IPRbooks"

O. B. fpocnasuesa [u ap.]

Teopus ¥ TEXHOJIOTHUS IEKTPOXUMHUICCKIX
METOJIOB 3aIIUTHI OT KOPPO3UU
[DnexTpoHHbIH pecypc] : yued.-MeTo.
nocobue / O. B. Spocnasuesa [u 1p.] ;
VYpan. penepan. yu-T ; [Hayd. pexa. A. b.
Hapunnesa]. - ExatepunOypr : Yp®V,
2018. - 96 c. - ISBN 978-5-7996-1754-7

YuebHoe mocodue

2018

9BC "IPRbooks

1O. I1. Comnnues, b. C.
Epmakos, B. 1O. [Tupaiinen

TexHOoMOrust KOHCTPYKIIMOHHBIX
MaTepuaioB [ DJIEKTPOHHBIN pecypc] : yueo.
st cryaenTos BTy30B / FO. I1. Connues, b.
C. Epmaxos, B. 1O. [Iupaiinen ; mox pe.
IO. II. Connuesa. - 4-e u3na., crep. - CaHKT-
[etepoypr : XUMU3 AT, 2017. - 503 c. -
ISBN 978-5-93808-298-4.

YyeOHuK

2017

SBbC "IPRbooks"

8.2. lonotHuTEIBHAS JIATEPATypPa




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuUK, ydyeOHOE
nocodoue, yueoOHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

1O. A. IlycToB

[TepcnexTrBHBIE
MaTtepuaibl U

KOPPO3UOHHO-CTOMKHE
TEXHOJIOTUU  3alllUTHI
METaJUIOB OT KOPPO3UHU [DJIEKTPOHHBII
pecypc] AmopdHbIe u HaHO-
KPUCTATMYECKUE  MaTepuaibl  (METOJbI
MOJIy4eHUsl, CTPYKTypa U KOPPO3HOHHAS
CTOMKOCTH) : Kypc neknuii / FO. A. IlycToB. -
Mocksa : MUCuC, 2013. - 70 c. : u. -
ISBN 978-5-87623-383-7.

KYpC JIEKIUHI

2013

OBC "Jlanp"

A.T. Anekcees [u ap.]

TexHoMOrUst KOHCTPYKIIMOHHBIX
MaTepuaioB [ DJIEKTPOHHBIN pecypc] : yueo.
nocobue 11 By30B / A. I'. Anekcees [u ap.]
; mox pen. M. A. lllatepuna. - Cankt-
IetepOypr : [lonmutexnuka, 2016. - 596 c. :
ni. - ISBN 5-7325-0734-5.

yuebHoe mocobue

2016

9bC "IPRbooks"

O.P. JlazyTkuna

XUMHUECKOE COITPOTUBIIEHUE U 3aIUTA OT
KOPPO3UH: [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocodue st CIIO / Jlazyrkuna O. P. -
Caparos, ExatepunOypr :
IIpodoOpa3zoBanue, YpaabCckuii
¢denepanbHbIil yHUBEpcuTeT, 2019. - 138 . -
URL.:http://www.iprbookshop.ru/87897.htm
I. - ISBN 978-5-4488-0461-8, 978-5-7996-
2892-5

yuebHoe rnocobue

2019

SBbC "IPRbooks"




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

e MeramioobpaboTka [ DIEKTPOHHBIN pecypc]| : HAydHO-TIPOU3B. )KYPH. / DIEKTPOH.
xypH. — U3narensctBo «llomurexnukay, 2001— . — Pexum gocryna K xKypH.:
http://www.polytechnics.ru/magazine/met.html

e DIeKTpOHHBIC YUeOHBIC MaTEPUAIbl pa3MEIEHbl B CHCTEME JUCTAHIIHOHHOTO
00y4eHHUs, JOCTYI CTYyJEHTOB OCYIIECTBISETCS Yepe3 oOpazoBaTenbHblil moptan TI'Y
(http://edu.tltsu.ru) B moayne «O6yucHue» B pasaeie «MHpopMaius o Kypcax».

8.4. [lepeuenb nMporpaMMHOro odecrneyeHust

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (mata, HOMep, CPOK ACHCTBHUA)
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
JIeNCTBHS — OECCPOUHO;
2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JEeNCTBUS - OECCPOUHO;
Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpok
JIeUCTBUSI — OECCPOUHO;
3 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-n0

30.06.2023 BKIHOUUTEINBLHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

Ne
n/n

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H
Ap. 00BEKTOB 1JIsl NPOBECHUS
NPAKTHYEeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarOIMXxcs (HOMep ayAuTOPHH)

IlepeyeHb 0CHOBHOTO 000PY/A0BAHMA

VYuebHas ayIuTOpUs Ui IPOBEICHUS
3aHSATHH JEKIIMOHHOTO THIIA. Y 4eOHas
ayJUTOpUs AJIs IPOBEICHUS 3aHATUI
CEMHUHApPCKOro Tuna. Y4yeOHas ayIuTopus
JUIs KYpCOBOT'O MPOEKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX paldoT). YueOHas
ayJAMTOPUS IS IPOBECHUS IPYIIIOBBIX U
WH/IMBUYyATbHBIX KOHCYJIbTAMN. Y4yeOHas
ayJUTOpUs AJIsl IPOBEICHUS 3aHATUI
TEKYIIETO KOHTPOJIS U TIPOMEKYTOUHON
arrecranuu. J1-205

CToIbl y4YeHUYECKUE IBYXMECTHBIE
(MOHOOGIOKH), CTOJ MPETOAaBaATEIHCKHM,
CTYJ, TOCKa ayAuTOpHas (MenoBas) ,
kadeapa

KommbrorepHsIii kinacc. YueOHas ayTuTopus
JUIS IPOBEJICHUS 3aHATUH JIEKIIMOHHOTO
TUmna. YuebHas ayIuTopus Ui IPOBEICHUS
3aHATUI CEMUHAPCKOTO TUMNA. YueOHas

CToBI YYCHHUECKHUE IByXMECTHBIE,
CTOJIbI YYEHUYECKUE, CTOJ
KOMITBIOTEPHBIHN, CTOJ
npenonaasatenbekuid, [TK  nocka



http://edu.tltsu.ru)/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

ayTUTOPHS JJIsl IPOBEJCHUS JIaOOpaTOPHBIX
paboT. YueOHas aynuTopus 1Ji1 KypcoBOTrO
MIPOEKTUPOBAHHUSI (BBIIOJHEHHS KyPCOBBIX
pabot). YueOHast ayiuTOpHs IS
MIPOBEJICHUS TPYIIOBBIX M UHIUBUYaTbHBIX
KOHCYJbTaIlNi YueOHast ayIuTOpus IS
MIPOBEJICHUS 3aHATUI TEKYIIEro KOHTPOJIS 1
MIPOMEXYTOYHOM arrectaruu. E-214

TPEXCEKIMOHHAs ayIUTOpHAas (MeJIoBasi),
CTYJI IIPETIOIaBaTeIbCKUH, TPOEKTOP
MYJIbTUMEUUHBIN ,9KpaH I IPOEKTOpa,

TymOa BBIKaTHasI

[TomernieHue uIsi CaMOCTOSITEIBHON pabOThI
obygaromuxcst [-401

CroJibl y4eHUUYECKHUE, CTYIIbS
yueHunueckue, [1K ¢ BEIXoom B ceTh

WNuTepuer

[Tomenienue 115 caMOCTOSITENbHOM pabOThI
oOyuaromuxcs J[-409

Crounbl-apThl AByXMECTHBIE, CTYIIbS,
CTOJI IIPENIOABATEIbCKUN -, CTYJI
IIPENOIABATENIbCKUM, TIEPEIBUKHAS
JI0CKa, 9KpaH, MpoLeccop, IPOEKTop,
KOMITBIOTEPHBIE CTOJIBI, KOMIIBIOTEPHI JJIs
CTYJECHTOB C BBIXOJIOM B CETh HHTEPHET,

KOMITBIOTCP MMPCTIOAaBaTCIIsd.
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