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1. e ocBOEHMSI AU CIMILIJIMHbBI

LlenssMu OCBOSHMSI TUCIUILIMHEI SBJIsIETCS (DOPMUPOBAHHE Y O0YUAIOIIUXCS ONPEICTICHHOTO

OOII (m. 6. O6me# xapakrepuctuku OOII) cocTaBa KOMIETEHITMI SISl TOATOTOBKHU K ITpodeccuo-

HaJIbHOU JEITEIbHOCTH.

Kon CocraBJjsiionue pe3yibTaTOB 0CBOEHUS (1eCKPUNTOPbI KOMIIETeH i)
Kxomme- | HaumvenoBanue Pe3yabTaThbl
TEHIMH KOMIeTeHIUH ocsoenusi OOII
Kon HanmeHoBaHue
MK(Y) | cnocoben y4a- TIK(Y)- BrnameeTr HaBbikaMu PaOOTHI HAJl ”HHOBAIIHOHHBIMH
-19 CTBOBaTh B 19.B4 MPOEKTaMH [0 COSAMHEHUIO MaTepPHaIOB CBApKOH JaB-
pabote HaJ ’ JICHUEM
MHHOBAIMOH-
HBIMH  TIPOEK- YMeeT ucnonbp30BaTh 0a30BbIe METOABI HCCIIEI0BA-
TaMH, HCIOJb- M[K(Y)- TENbCKOH NesATeTbHOCTH MIPU pa3paboTKe MPOEKTOB MO
3ys  0azoBBIC 19.V4 COEMHEHHUIO MaTepUaIOB CBApKOH JaBleHHEM
METO/IbI uc-
CJIe10BaTEb-
CKOU JesITelNb- [K(Y)- 3HaeT napaMeTphl TEXHOJIOTMYECKUX BO3MOKHOCTEN
HOCTH 19.34 OCHOBHBIX CIIOCOOOB CBapKH JaBICHHEM
CriocobeH co- P10 ATIK (V)-2.31 | 3Haer TeXHUYECKHE XapaKTEPUCTHKN U TPEOOBAHUS K pas-
CTaBJIATH ITJIAHBI MCHICHUIO O60pyI[OBaHI/IH JJIA CBapKU J1aBJICHUEM
pa3MereHus
00opynoBaHus, ATIK (V)- YMeeT npou3BOANTE pacyeT TpeOyeMoi MOITHOCTH MalliH
TEeXHUYECKOTO 2.Y1 TS KOHTAaKTHOM CBapKH COTIIACHO TpeOyeMBIM MapamMeTpam
OCHAIICHUA 1 peXrMa CBapKHu JaBICHUEM
AIIK OpraHu3aluu
(¥)-2 pabouunx Mecr, JIIK (Y)-
IIPOU3BOJUTH 2.B1
pacuer npous- Brageet HaBBIKOM pacdeT 3arpy3ku 000pyJOBaHUS IS
BOJICTBEHHON CBapKU JIaBIEHHEM B 3aBUCUMOCTH OT KOHKPETHOH MPOuU3-
MOIIHOCTH B BOJICTBEHHOM 3a7a4u
3arpy3Ku 00opy-
IOBaHUSA

2. MecTo aucuuminnbl B cTpykrype OOIT

JlucuumirHa OTHOCUTCS K BApUATUBHOM YacTH (4acTh, (hopMUpyeMasi ydacTHUKaMH oOpa-

30BaTeNbHBIX OTHOLIEHMH) bioka 1 yueOHOro ruiana oGpa3oBaTeabHOM MpPOrpaMMbl (3JIEKTUBHAS
JUCHUTUTHHA).

3. [Inanupyemble pe3yjbTaThl 00yUeHHS MO TUCHUILINHE

[Tocne ycnenHoro ocBO€HUs JUCHUILIUHBL OyayT c(hOpMUPOBAHBI PE3YIbTAThl O0yUEHUS:
HJ'laHl/lpyeMLle Pe3yabTaThI Oﬁy‘lel{l{lfl o JMCIMIIJINHE
HaunmeHoBaHue

[TpumensITh 6a30BbIE €CTECTBEHHOHAYUHBIE U MaTEMATHUECKHUE 3HAHUS
JUTSL PEIICHUST HAyYHBIX ¥ HHOKEHEPHBIX 33/1a4 B 00JIACTH TIOCTPOSHUS,
aHaJIM3a U MOJICTTUPOBAHUS TUTIOBBIX TEXHOJIOTHYECKHUX MPOIIECCOB B
MaITHHOCTPOCHHH.

K mpou3BoIcTBEHHO-TEXHOIOTHYECKON paboTe B 00JIACTH HAYKOEMKUX
TEXHOJIOTHH, BRICOKOA()(PEKTUBHBIX METOJIOB 00pAaOOTKH AeTaliel Ma-
IIMH, CBA3aHHON C BBIOOPOM HEOOXOIMMBIX METOJIOB OIIEHKH, aHATN3a
Y MCCIICIOBAHUS TEXHOJIOTHYCCKHUX TPOIIECCOB U3TOTOBJICHHS KOHKY-

Komnerennus
Kog

PJI-1

TIK(Y)-10

P/I-2

TIK(Y)-10




PEHTOCIIOCOOHON MPOAYKIIMU

P/I-3

YMeTh CaMOCTOATEIBHO OCYIIECTBIISATH IOUCK, I10JIy4aTh U aHAJIU3UPO-
BaTh NPOGUIHHYIO HAYYHO-TEXHUUECKYIO HH(OPMALIHIO, He00X0I1-
MYIO JUUIsl peNIEHHs] KOHKPETHBIX MH)KEHEPHBIX 3a/1a4

JIIK (V)-2

OneHouHbIE MEPONPUATHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTEeCTallMi IIPEICTaB-
JICHBI B KAJICHAAPHOM PEUTHHI-IUIAHE JUCLIUILINHBIL.

4. CTpyKTYypa M coJepKaHue TUCUUIIINHBI

Paznebl AMCHUMIIMHBI Dopmupyemblii Buasb! yueoHoii resiTeIbHOCTH O0bem Bpe-
pe3yJbTart 00y- MEHH, 4.
YEeHHSA MO AUC-
HNUIIJIHHE
Pa3znen (moayasb) 1. Texnonocuu u PJI-1 Jlexnun 2
000pyoosanue 2a3oni1ameHH020, P/I-2 [IpakTHueckue 3aHsATUS -
0emoOHAUUOHHO20, UHOYKUUOHHOZ20 P/I-3 JlaboparopHbie 3aHATHS 2
U 371eKmpooy206020 HAHECEHUs No- CamocrosTenbHas paborta 23
Kpvlmuii
Pa3nen (MoayJib) 2. PJI-1 Jlexun 2
DJIeKTPOAYTroBasi HAIJIABKA M0~ P/I-2 IIpakTrueckue 3aHsATHS -
KPbITHIA P/1-3 JlabopaTopHbIC 3aHATHUS 2
CamocrosiTenbHas paboTa 23
Pa3nen (Mmoayib) 3. DieKTpOXu- P/1-2 Jlexnun 2
MHYecKHe MeTO/Ibl HAHeCeHHs Mo- P/I-3 [TpakTuueckue 3aHATH -
KPbITHI JlaGopaTopHbIe 3aHATHS -
CamocrosTenbHas paboTta 23
Paznen (Moay.ib) 4. Bakyymnoe P/I-2 Jlexyn 2
0CasKAeHNEe MOKPBITHH P/1-3 IIpakTHueckue 3aHATHS -
JlaboparopHsble 3aHATHS -
CamocrosTenpHas paboTa 23




Coneprkanue pa3ienoB AUCITUTUINHBI:

Pasznen 1. Texnonozuu u o6opyoosanue 2azoniamenno2o, 0emoHauuOHH020, UHOYKYUOHHO20
U 271eKMPooy208020 HAHECEHUS NOKPLIMUIL.

Beenenue. TeXHONOTMM ra30TE€PMHYECKOIO HAIBUICHUS MOKPBITHM. ['a30miaMeHHbIE METOJBbI.
Cxema ra3orjiaMeHHOr0 pacibUIeHUs] TPOBOJIOKHU. [IpuHIMI NelCTBUSI YCTAaHOBKH JIJIs1 Ta30I1j1a-
MEHHOTO pacmnblieHus. Cxema ra30BOi rOpesikM [l HAHECEHUsI MOKPBITUN MyTeM pacCIbUICHUS
MOpoIIKOB. JleToHalMOHHOE HambUleHHe. MHAYKIIMOHHBI METO/T HANbICHUS] MOKPBITUH. DJIEK-
TPOAYTOBOW METO]I HAHECEHUSI HOKPBITUI

TeMmbl JIeKIUM:

1. Beenenue. TexHonorum ra30TepMUUYECKOro HaMbIICHUS TOKPBITUIA
2. [Ii1a3sMeHHOE HaNbUIEHUE TOKPBITUI.
3. ®opMHUpOBaHKE MJIA3MEHHOTO MMOKPBITHSI.

Ha3Banus 1adbopaTopHbIX padoT:

1. W3ydyeHre KOHCTPYKTHBHBIX OCOOCHHOCTEH U cXeMbl paboThl yHHMBEpPCAIbHON
BaKyyMHOH YCTAaHOBKM HAaHECEHHUS HAHOKOMIIO3UTHBIX MOKpbeITui YBH-05M/I, ocBoenue
OCHOBHBIX PEKUMOB €€ SKCIUTyaTalluy, IPHEMOB YIIPABJICHUS M TEXHUKH Oe3omacHocTH. Y.1

2. M3yueHne KOHCTPYKTUBHBIX OCOOEHHOCTEH U CXeMbl pabOThl YHUBEPCATIbHON BaKyyMHOMN
YCTAaHOBKM HAHECEHUS HaHOKOMIIO3UTHBIX TOKpeITH YBH-05M]I, ocBoeHHME OCHOBHBIX
PEKUMOB €€ KCIUTyaTalluu, IPUEMOB YIIPaBICHUS U TEXHUKH Oe3omnacHocTH. Y.2

Pazjen 2. DiekTpoayropasi HAJIABKA MOKPBITHH

DneKTpoayroBasi HamiiaBka MOKpbITHH. JlazepHas HaruiaBka MOKpbITHH. JlazepHoe ympoyHeHHe
ITAMIIOBOM OCHACTKM M PEXyIlero mHcTpyMmenra. O0opynoBaHue A Jia3epHOU 0OpabOTKH.
DNeKTPOHHOIIyYeBas HaruiaBka MokpbITHil. [Ipumensemoe obopynoBanue. OcoOeHHOCTH U 00-
JJaCTH NPUMCHCHHA Pa3HbIX METOJ0B HAIlJIAaBKH.

TeMbl JeKINA:
1. DneKTpoAyroBasi HarIaBKa MOKPHITUH. JIazepHas HaruIaBKa MOKPBITHIA.
2. DNEeKTPOHHOJIy4Y€eBasi HallJlaBKa MOKPBITUI

Ha3panus s1adopaTopHbIx pador:

1. MarHeTpoHHBII METOA OCAXKJICHHS HAHOKOMIIO3UTHBIX TOKpbiTHii Ti-Al-N  Ha
HKCIIEpUMEHTANIbHbIE 00pa3Ibl C MOMOIIBIO BakyyMHOU yctaHOBKH YBH-015MU «KBanT»
2. N3ydyenune npuHINIIOB pabOThl BaKYyMHO-yTOBOIO UMITYJILCHOTO MOHHOT'O UMILIAHTEPA

«A1AHA-3» u ympodyHeHue MOBEpXHOCTHOTo ciosi obpasuos crtamu [IX-15 ¢ nmomomisio
Iy4YKOB MOHOB TUTaHa. VccienoBanue MOBbIIEHUS! MUKPOTBEPAOCTH CTAJIM MOCJIE UMILIAaHTALUN

Paspnen 3. DiieKTpoXMMHYeCKHe METOAbl HAHECEHUS MOKPBITHIA

ONEKTPOXUMHYECKUE METO/bl HAaHECEHMs NMOKpbITHM. 3akoH Papanes. SIBieHue KOHLEHTpalH-
OHHOM MOJSAPU3ALNN SIEKTPOJINUTA. TEXHOJOTUYECKHE CXEMbl HAHECEHUS DIIEKTPOXUMUYECKHUX
nokpsiTuil. 'OCTe1. HukenupoBanue. XpomupoBanue usnenuil. M3HococTolikue KOMIO3UILIM-
OHHBIE MOKPBITUS Ha OCHOBE XPOMHUPOBAHUS W3JEIUN C YIbTPAaAUCIEPCHBIMU anMa3zaMu. Men-
HeHue u3nenuil. bponsosbie nokpeiTusa. OKCUAMpPOBaHME W3ACIUNA. AHOIHOE OKCUIUPOBAHUE
(aHOIMpPOBaHUE) ATIOMUHHMEBBIX U TUTAHOBBIX CIIaBOB. MUKpoyroBoe okcuaupoBanue. O00-
pyaoBanue s MJ1O. I'azodazubsie MeTopl HaHeceHHUs! MOKpbITU. [IpumMeps! peakuuii. Yco-
BEpLICHCTBOBAHUS METO/IA

TeMmbl JIeKLUM:
1. DIEKTPOXUMHUYECKNE METO/Ibl HAHECEHUS MMOKPBITHI.




Pasnen 4. BakyymHoe oca:kieHue NOKPbITHI

Bakyymuoe ocaxxnenne mokpelTuid. OOmas cxemMa BaKyyMHOTO HalbUICHUS TOKPBITUA. MeTO b
BaKyyMHOI'O HalbUICHHUsI MOKPBITUH. 3akoHbl JlamOepTa-Kuyacena. CxeMbl BaKyyMHOTO HaIlbl-
JIEHUsl MOKPBITUH METOJOM TepMHYecKoro ucmnapenus. Hepocratku m npeumymiecrsa. [Ipume-
HeHUs. BakyyMHO-yroBoe HaHeceHUEe NMOKpBITH. MeToJ KOHACHCAlUU IMOKPBITUS C MOHHOU
6omOapaupoBkoil. KanenbHas ¢pakius, GpakTopbl BIUSIONIME HA HEE U CIIOCOOBI YMEHBIIICHUS
KareslbHOW (pakuuu B MOKPHITUAX. TexHonorndeckoe obopynoBanue. HaneceHne MHOTOKOM-
MOHEHTHBIX MMOKPBITHI CO ClELMaIbHBIMU CBOMCTBAaMU. METO/IbI M CX€Ma HOHHOTO PACTIBLICHHSL.
Koadduuuent pacnbuienus. OCHOBHBIE MpeuMyIecTBa pacibuieHus. OO00pyIoBaHHE U TEXHO-
JIOTUH MOHHOTO pachblieHus. JIMoaHas U TpUOJHAs CXeMa HalbUICHUs MOKphITHUI. Meton mar-
HETPOHHOTO HAambUICHUs] MOKpHITUH. CxemaTuueckoe M300pakeHHEe MarHEeTPOHHOW pPacIbLIH-
TelnbHOU cucTeMbl. KOHCTPYKIUS MIaHApHOTO KpyroBoro Maraerpona. CriocoObl MarHeTpOHHO-
ro ocakJeHus NOKpeITHil. TexHonornueckoe obopynoBanue. Heqocrarku mpu MarHeTpOHHOM
HANBUICHUH MMOKPBITUN U CIIOCOOBI UX MPEOJI0JICHUS

TeMBI JeKINH:
1. BakyymHO€ ocaxxieHHe OKPBITUH.
2. HaneceHre MHOTOKOMIIOHEHTHBIX IOKPBITHI CO CIIELIMAIbHBIMU CBOMCTBAMU

Ha3Banus 1adbopaTopHbIX padoT:

1. N3yuenne TEXHOJOTMYECKOTO Mpoliecca BaKyyMHO-AYrOBOTO HAMbBLICHUS TMOKPBITUNA Ha
OCHOBE aJIFOMMHHMEBOIO CIUIaBa Ha 00pa3Ibl U3 KOHCTPYKIIMOHHOMN CTajH, MOJIydeHHue o0pasIoB
MOKPBITHI U ONPEICIICHUE UX TOJIIUHBI

2. N3yueHne TEXHOJIOTMYECKOro Mpoliecca BaKyyMHO-AYrOBOIO HANbLICHUS NOKPBITUNA Ha
ocHoBe TiN Ha 00pa3Iipl U3 KOHCTPYKIIMOHHOW CTaJId, OCBOCHHE pabOThl BAKYYMHOW YCTaHOBKH
YBH-05M/I, nonydenue o0pa3oB MOKPHITUN U ONPEIEICHHE UX TOIIIUHBI

3. N3yuenne mMeTo/1a MOBBIIEHUS N3HOCOCTOMKOCTH O00pa3lloB U3 aJIIOMUHHUEBHIX CIIJIAaBOB
METOI0M MUKPOIYTOBOTO OKCUIMPOBAHUS

4, Ompenenenue abpa3vBHON U3HOCOCTOMKOCTH HAHOKOMIIO3UTHBIX MOKPBHITHI HA OCHOBE
Ti-Al-N

5. Opranu3zanus caMmoCTOATEIbHOU PadOThI CTY/ICHTOB

CamocrosrenbHas paboTa CTYACHTOB NMPU W3YYEHUH JTUCIHMIUIMHBI (MOYJIs) MPeayCMOTpeHa B
CIEMYIONIUX BUJAX U popMax:

- PaboTta ¢ JIEKIMOHHBIM MaTE€pHaJIOM, MOUCK M 0030p JUTEPaTypbl M 3JIEKTPOHHBIX
MCTOYHUKOB MH(POPMAIMH 110 MHAWBUIyaJIbHO 3a/IaHHOM MpolieMe Kypca;

- W3yueHne TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY;

- [Touck, ananu3s, CTPYKTypUpOBaHUE U MIPE3EHTAIUS HH(DOPMAIUH;

- BeimonHenue JAoMamHUX 3alaHUM, pacueTHO-Tpaguueckux paboT | JAOMAaIIHUX
KOHTPOJIbHBIX paboT;

- [TonroToBka k 1a00paTOpHBIM paboTaM M CEMHUHAPCKUM 3aHATHUSM;

- [ToaroroBka K OLEHUBAIOLIUM MEPOTPUATHUSIM.

6. YueOHO-MeTOAMYeCKOEe U MH(OPMAITHOHHOE 00ecneyeHHne TUCIMIIHHbI

6.1. YueOHO-MeTOANYECKOE 00ecIeueHue
OcHoBHasi InTepaTypa

1. Kuproxanues-Kopnees, ®@. B. HayuHble M TEXHOJIOrMYEeCKHE NPUHLUIIBI HAHECEHMS
MOKPBITUIL MeTo/laMu (U3UYECKOTO W XHMHUYECKOTO OCAaKIEHUS : METOJbl MOJIyYeHUS U



WCCJIeIOBaHMS TOKPBITUH : ydeOHOoe mocobue / @. B. Kuproxanmes-KopueeB. — Mocksa :
MUCHUC, 2015. — 56 c¢. —URL: https://e.lanbook.com/book/117137 (mata oOpaieHus:
15.05.2017) - Pexxum noctyna: u3 kopnoparuoii cetu TITY. - TekcT: 3neKTpOHHBIH.

2. bepesun, E. K. OcHOBBI MeTOZa Ta30TEepMHUYECKOT0 HAHECEHHs] MOKPBITHH : yueOHoe
nocob6ue / E. K. bepesun, B. B. I'ne6oB, M. A. ['ne6oBa. — Hmxkuuit Hosropox : BI'YBT, 2013.
— 119 ¢. — URL: https://e.lanbook.com/book/51558 (mara obpamenus: 15.05.2017) - Pexxum
noctyna: u3 kopropatuBHoit cetu TITY. - TeKCT: 31eKTpOHHBIN

3. CoBpeMEHHbIE  TEXHOJOTMM  MOAM(DHUIMPOBAHHUS  MOBEPXHOCTH  METAJUIMUECKUX
MaTepuaioB U HAHECEHUS MOKPBITUH : METOJWYECKUE YKa3aHMsI K BBHIIOJHEHHUIO J1a0OPATOPHBIX
pabot [Dnextponnsiii pecypc] / b. C. 3enun; Tomckuii monmutexuuueckuii ynusepeutet (TITY).
— 1 xommbrotepusiit gaitn (pdf; 2.5 Mb). — Tomck: Hza-so TIIY, 2008.— Joctyn wu3
kopriopatuBHoil cetn TIIY. — Cucremusie TpeboBanus: Adobe Reader. Cxema poctyma:
http://www.lib.tpu.ru/fulltext2/m/2010/m166.pdf

4. lonwapo, B. C. Meroapl yHOpoyHEHUS  KOHCTPYKIIMOHHBIX  MaTEpHUAJIOB.
OyHKIMOHANbHBIE TOKPBITUS : yuyeOHoe nocodue / B. C. I'onuapoB. — Tonbsrtu : TT'Y, 2017.
— 205 c¢. — ISBN 978-5-8259-1016-1. — Texkcr : snekTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/139669 (mara oOpameHus:

15.05.2017) - Pexxum noctyma: u3 koprnopatuBHoii cetu TITY. - TekcT: 371eKTPOHHBIH.

JlonoTHUTEIbHASI JIUTEpPaTypa

1. 3ybapeB, FO. M. Cnenuanbpable MeTOABl 00paOOTKH 3aroTOBOK B MAaIIMHOCTPOSHUH :
yuebHoe nocobue / FO. M. 3ybapes. — Cankr-IlerepOypr : Jlanb, 2015. — 400 c. — ISBN 978-
5-8114-1856-5. —URL: https://e.lanbook.com/book/64330 (mara oOpamenus: 15.05.2017) -
Pexxum nocryna: u3 kopnopatuBHoi cetu TIIY. - TekcT: 3neKTpOHHBIM.

2. Kaiinpukos, P. A. Dnekrpoxumudeckue METO/bl OILEHKHM KOPPO3HOHHOM CTOMKOCTH
MHOTOCJIONHBIX TaJlbBAHMYECKUX MOKPBHITUH : ydyeOHOoe mocobue / P. A. Kaiigpukos, C. C.
Bunorpagosa, b. JI. XypaemeB. — Kazawp : KHUTY, 2010. — 140 c.- URL:
https://e.lanbook.com/book/13366 (mata oOpamenus: 15.05.2017) - Pexum poctyma: wu3
kopriopaTtuBHOM cetu TITY. - TeKCT: ANeKTpOHHbBIN

3. TexHOIOrMM KOHCTPYKIMOHHBIX HAHOCTPYKTYPHBIX MaTepuasioB M MOKpbITH / II. A.
Butsasp, A. ®. Unstomenko, M. JI. Xe#den, C. A. Ymwkuk. — Munck : benopycckas Hayka,
2011. — 283 c¢. — ISBN 978-985-08-1292-6. — TekcT : 31eKTpoHHBbIH // JlaHb : 371€KTpOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/90526 (nmata oOGparienus:
15.05.2017) - Pexxum moctyna: u3 koprnopatuBHoit cetit TITY. - TekcT: 3IeKTPOHHBIN.

4, brikos, 10. A. MeTonp! ncciaenoBaHus MaTEPHAIIOB U MOKPHITUH : yaeOHOe ocodue / HO.
A. brikos, C. JI. Kapnyxun. — Mocksa : MI'TY um. H.D. baymana, 2015. — 45 ¢. — ISBN
978-5-7038-4192-1. — TekcT : MeKTPOHHBIN // JIaHb : 2JIEeKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/103350 (mara obGpamenus: 15.05.2017) - Pexxum moctymna: u3
kopropaTtuBHOM cetu TITY. - TeKCT: 3neKTpOHHbBIN

5.

6.2. UndgopmannoHHOEe M MPOrpaMMHOe o0ecredeHue

Internet-pecypcsl (B T.4. B cpene LMS MOODLE wu ap. oOpa3oBarenbHble 1 OMOIHOTEYHBIE pe-
CypCHI):

1. Mamepuaﬂoeedenue U mexnouiocusl KOHCMpPYKYUOHHbIX MaAmepualos
https://eor.Ims.tpu.ru/course/view.php?id=845
2. Hnowcenepus 6yoyuezo https://openedu.tpu.ru/courses/course-

v1:TPU+IL 242016 C2/about



http://www.lib.tpu.ru/fulltext2/m/2010/m166.pdf
https://eor.lms.tpu.ru/course/view.php?id=845
https://openedu.tpu.ru/courses/course-v1:TPU+IL_2+2016_C2/about
https://openedu.tpu.ru/courses/course-v1:TPU+IL_2+2016_C2/about

3. Ipumenenue adoumusnwvix mexroaozuti 8 3D-nevamu u nPoMoMuUNUPOBaAHUU
https://online.edu.ru/ru/courses/item/?id=1331

4, Cneyuanucmol  6yoyweco - Mamepuanogedenue u MeXHOIO2UU — MAMEPUATLO8
https://www.youtube.com/watch?v=H30QUG41XKs
o. CrnpaBouHbIe MaTepHuabl Ha caire IIPENo1aBaTelIs

https://portal.tpu.ru/SHARED/s/SERGEEVVP/Tabl
6. Hayunas snexrponnas 6udiaunoreka eLIBRARY.RU — https://elibrary.ru

7. DrekTpoHHO-0MOIMOTeUHas cucTeMa «Jlanby - https://e.lanbook.com/

8. OnekTpoHHO-0uOMoTeuHas cucrema «ZNANIUM.COM» - https://new.znanium.com/
9. DrnekTpoHHO-0MbIMOTeUHast cucteMa «kOpaiiry» - https://urait.ru/

10.  DnexrtponHO-OMOIHOTEUHAas cucTeMa «KOHCYIBTaHT CTyIEHTa»

http://www.studentlibrary.ru

WHdopMaIimoOHHO-CIIPaBOYHBIE CUCTEMBI:

1. Hudopmanmonno-cnpasounas cucrema KOJAEKC — https://kodeks.ru/

2. CnpaBouno-nipaBoBas cuctema KoncymnprantlIiroc — http://www.consultant.ru/

3. https://www.lib.tpu.ru/html/irs-and-pdb - wuHpOpMaIMOHHO-CIIPABOYHBIC CHUCTEMBI H
npodeccuonanbHble 0a3bl naHHbIX HTh.

JluuensnonHoe mporpammuoe oOecrieueHue (B coorBercTBuu ¢ IlepeuHeM JIMIEH3HOHHOTO
nporpaMmmHoro odecnedenust TIY):

1 Microsoft Visual Studio 2019 Community;

2 Google Chrome;

3 Mozilla Firefox ESR;

4, WinDjView;

5. Zoom Zoom

6 Microsoft Office 2007 Standard Russian Academic
7 7-Zip;

8 Adobe Acrobat Reader DC;

9. Adobe Flash Player;

10.  AkelPad;

11.  Cisco Webex Meetings;

12.  Design Science MathType 6.9 Lite;

13. Far Manager;

14.  Notepad++;

15. Putty;

16.  Tracker Software PDF-XChange Viewer;

17. XnView Classic;

18. Document Foundation LibreOffice.

7. OcoOble TPeOOBaAHNS K MATEPHATbHO-TEXHUYECKOMY 00ece4YeHUI0 TN CIUTIMHbI

B yudebHOM mporecce ucnonb3yeTcs cienyolee JadoparopHoe 00opyroBaHue Ui MpaKTUYe-
CKHUX ¥ JJaOOPATOPHBIX 3aHSTHIA:

Ne HaumeHoBanue CIIeNMHAJIBbHBIX MMOMEIIIe- HaumeHoBanue 060pyn03amm
HHUHN
Aynuropus A IpOBEAECHUA KommnexT yuebnoit mebenu na 10 mocagounsix mect;L1xad
yueOHBIX 3aHATHI BCEX THIIOB, JUTSL ofiexapl - 1 mr.;
KyPCOBOTO MMPOEKTUPOBAHUS, Kommsrorep - 9 mir.

KOHCYJIbTalUi, TEKYIIEro KOH-

TPOJISl U IPOMEXYTOYHOH aTTe-

cranuu (yueOHas mabopaTopusi)
634034 r. Tomckast 001acTh,



https://online.edu.ru/ru/courses/item/?id=1331
https://www.youtube.com/watch?v=H3oQUG4IXKs
https://portal.tpu.ru/SHARED/s/SERGEEVVP/Tab1

Tomck, Tumaxosa, 1.12, yueo-
HEIH KopITyc Nel6a, aymuropus
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2. Aynutopus 1yt npoBenenns | KomruiekT yueOHoM Mebenu Ha 3 mocagouHbIX
y4eOHBIX 3aHATUI BCEX TH- mect;lkad s nokymenrtos - 2 mr.;[lonka - 1 mr.;

II0B, KypCOBOI'O IIPOEKTUPO-
BaHUs, KOHCYNbTaUul, TeKy- | Kommnbrotep - 5 wrt.; Ilpunrep - 2 mr.
LIET0 KOHTPOJIS U IPOMEKY-
TOYHOM arrectanuu (HayuHas | Bakyymusiii sxkcukarop PS - 1 mt.;Kommpeccop JUN-

nabopaTopus) AIR 3-4 - 1 wr.;[Topratusueiii pH/MB/C-metp MAPK-
634034, Tomckas 0011acTB, T. 903 - 1 wt.;Bakyymuslii orkaunoit moct HiCube 80 Eco -
Tomck, Jlennna npocrnexr, 43, 1 wt.;Pentrenosckuit nudpakromerp XRD-7000S c Bep-
106 THUKAJIbHBIM BICOKOTOUYHBIM TOHUOMETPOM - 1

mT.;JJaboparopHasi ycTaHOBKA JJIsI ITYYKOBOM 00pabOTKH
¥ MarHeTpOHHOTO HambuleHus - 1 mr.;BakyymHo-
JYrOBOM reHeparop GuIbTpOBAaHHON METAIIIMUECKOH
mw1asMel - 1 mr.;CucremMa oXaaxJIeHus: 1 TEPMOpEryIIn-
POBaHUS MOHHO-TJIA3MEHHOM YCTaHOBKU - 1
wit.;I'epmernunbiii nepuarounsiii 6okc cepun CIIEKC I'b

02M - 1 mT.;
3. AynuTopus IS IPOBEICHUS - KomrmutexT yae6HOM Mebenn Ha 60 mOCa0IHBIX MECT;
y4eOHBIX 3aHATUI BCEX TUIIOB, — KomnsroTep - 2 wr.;
KypCOBOT'O IPOEKTUPOBAHU, — IIpoexrop - 1 mrt.;
KOHCYJIbTAllU{, TEKYIIETO KOH- | — TeneBuzop - 2 mir.

TPOJIS ¥ TPOMEXYTOUHON aTTe-
cTauuy (Hay4Has 1abopaTopusi)
634034 r. Tomckas 00acTh,
Tomck, Tumaxosa, 1.12, yueo-
HBIH Kopmyc Nel6a, 304-
MOTOYHAs JICKIIMOHHASI ayIUTO-
pust

Pabouas mporpamma coctaBiieHa Ha ocHOBe OOIIel XapaKTepUCTUKH 00pa3oBaTEIbHOMN
nporpaMmmsl 1o HanpasiaeHuo 15.03.01 MamuHoctpoerue / Mammnoctpoenue (nmpuema 2017 r.,
3a04Hast popma 00ydeHHUs).

Pazpaborunk(n):
JIOKHOCTH V4. cTerneHn, 3BaHue dUO
[Tpodeccop OM J.1.H. B.II. Ceprees

[Tporpamma omobpeHa Ha 3acemanuu kadeapbl 00OPYIOBaHUS M TEXHOJIOTUU CBAPOYHOTO IMPO-
U3BOJICTBA (MTPOTOKOI OT «29» mronst 2017 1. Ne36).

3aBenytomuii kadeapoit — pykoBoautenb OTaeneHus -

DNEeKTPOHHOI WHKESHEPHH, K.T.H., TOIEHT L e, L. Bapanos/
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JInct n3MeHeHni paﬁouen nporpaMmMmbl TUCHUIVIMHBI .
O0cy:x/1eH0 HA 3acelaHnn
OrtaeseHust 3J1eKTPOHHOM
HHKeHepHH (IIPOTOKO.T)

YuebHblii rog Copnep:xaHnune /H3MeHeHne

Ot 01.09.2020 r.

2020/2021 1. OGHOBIEHO MMpOTpaMMHOE o0ecIieueHne
Ne37

y4eOHBII 2. O6HOBIIEH cOCTaB MPOpECCUOHATIBHBIX 0a3 TaHHBIX U
roq MH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM

3. OGHOBJIEHO COAEpPKAHUE PA3]ICTIOB UCIIUIUIUHBI

4. OOHOBJICH CIIHUCOK JIUTEPATyphl, B TOM YUCIIE CCHIIOK

OBC

1 ~ . .
Eocecoonoe obHnosenue npocpammsl ¢ yvemom pazeumus HayKu, KyJgibmypsvl, IKOHOMUKU, MEXHUKU U MEXHOI0cUU, COYUATbHOU

cgepur.



