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1 esin ocBOCHUA TUCHUTLIMHBI (MOYJIA)

Llensimu OcBOEHUS AUCHMIUIMHBI (Moayis) «BoccTaHoBneHHMe M yNpoOuyHEHUE BaJIKOB U
JeTasiel IPOKaTHBIX CTAHOBY SIBJISIFOTCS:

—npuoOpeTeHue CTyJEHTaMH 3HAaHUH ¥ TNPAKTHUYECKUX HABBIKOB IO
TEOPETUUYECKUM M TEXHOJOTHYECKUM OCHOBaM YIPOYHEHUS U BOCCTAHOBIICHUS JeTaleil
MallliH ¥ MEXaHW3MOB, HEOOXOIUMBIX IS PACKPBITUS CYITHOCTH NpOodeccCHOHAIbHON
JESATEIIbHOCTH IPUMEHUTEIBHO K HAIIPABJICHUIO NTOATOTOBKH;

—OBJIAJICHUE  CTyJEHTaMM  HEOOXOAMMBIM M  JIOCTaTOYHBIM  YPOBHEM
npodecCHOHATBHBIX KOMIETEHIMH B cooTBeTcTBHH ¢ TpebdoBanusimu OI'OC BO mo
HarpaBjeHuto moAarotoBku 15.03.02 «TexHoyormueckue MaiiuHbl B O00OpPYIOBAHHUEY,
npoduih MOAroTOBKU « MeTaypruueckrue MallluHbl 1 000pYI0BaHHE .

2 MecTo 1ucuuniIuHbl (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMmbl
NMOAr0TOBKM 0aKkajaBpa (MarmcTpa, CieuajaucTa)

Hucuunnuna b1.B.JIB.06.02 «BoccTtaHoBiIeHHE U yIIPOYHEHUE BAJIKOB U JIeTajel MMPOKATHBIX
CTaHOB» BXOJUT B BApUATUBHYIO 4acTh OJ0ka 1 oOpa3oBaTensHOM MPOrpaMMel.

Jns  u3ydeHus  OUCHUIUIMHBI  HEOOXOAMMBI  3HaHWsS  (YMEHUs,  BJaJCHUs),
chopMmupoBaHHble B pe3ynbrate usydenus guctumuimH: b1.6.09 «Marematuka», b1.b.10
«Dwusukan, b1.b.13 «Muabpopmaruka», b1.B.06 « TexHONIOTHH KOHCTPYKIIMOHHBIX MAaTEPHAIIOBY.

3uanus (yMEHUs, BIAJEHUS), MOMyUYEeHHBIE MPU U3YYCHUU AAHHON TUCIUILUIMHBI OyIyT
HEOOXOUMBI TIPH M3YUYCHHUH TUCIHILINH mpodeccronanpHoro mukia: b1.B.JIB.07.01 «OcHoBEI
JMUAarHOCTUKK M HaJAeXHOCTH neranedt mammb», bl1.B.JIB.03.01 «/luHamuka u NpOYHOCTH
TEXHOJOTMYECKNX MalluH», a Takxke npu mpoxoxaenun b2.B.02(I1) «IIpomsBoacrBenHas -
MpakTHUKa TIO0 TONYyYEeHUI0 TMpo(ecCHOHANbHBIX YMEHHUW U OmbITa MpodeccrnoHalbHOM
nesrenbHocT», b2.B.03(II) «IIpou3BoacTBeHHOM - mpeagumiioMHol mnpakTuku», b3.5.02
«IToAroToBKE K 3aIIMTE U 3aIIUTA BHIMTYCKHON KBATH(PUKAITMOHHOU PaOOTHI.

3 Komnerennuu ody4aromerocsi, popMupyemMbie B pe3yJabTaTe 0CBOCHHS THCHUTIINHBI
(Moay.si) M NJIAHMpPYeMble pe3yJIbTaThl 00yUeHu s

B pe3yjibTaTe OCBOCHUS TUCHUIIIIMHBL (MO)IyJ'IH) «BoccTranoBnenue u YIOPOUHCHHUEC BAJIKOB
u JieTaaei MMPOKAaTHBIX CTaHOB» O6y‘lﬁ.l-0H.[PII>iC§I JOJIKCH O6J'IaI[aTB CJICAYIOIUMHA
KOMIIETCHI UMM

CTpyKTypHBIH

3JIEMEHT [Tmannpyemsbie pe3yabTaThl 00ydeHHS
KOMIIETEHLIUN

IIK-13 YMeHueM NpoBepsATHL TEXHNYECKOE COCTOSTHUE U OCTATOUYHBII pecypc TEXHOJI0THYECKOro
000py10BaHMS, OPraHU30BbIBATH NPOPUIAKTHYECKHA OCMOTP M TEKYIIHIl PEMOHT
TEXHOJOTHYECKUX MAIIMH U 000py10BaAHUS

3HaTh - OCHOBHBIC OIIPCACIICHUSA U TTIOHATHSA,
- OCHOBHBIC Tpe6OBaHI/I$I " 1paBuiia MPOBEPKU TEXHUUCCKOI'O COCTOAHMA,
- MCTOJbI BOCCTaAaHOBJICHUA ,I[eTaHeﬁ " yY3JI0B METAJIITYPrudC€CKUX MallInH;

- MCTOJBI TCXHUYCCKOT'O 06CJIy>KI/IBaHI/I}I, BOCCTAaHOBJICHUA U PEMOHTA Jeranci
" y3JI0B METAJNTYPrudC€CKux MallnH




Ymetsb - KOPPEKTHO BBIpaXkaTh M apryMEHTUPOBAHO 0OOCHOBBIBATH MOJIOKEHUS
npeaMETHON 00JacTH 3HAHUS;
- 00cyk1aTh crioco0bl 3 (HEeKTUBHOTO pelIeHHs M0 TEKYIIEMYy PEMOHTY MAaIliH,
BOCCTAHOBJICHHIO JICTAJEH 1 Y3JI0B METALUIYPIrHYECKUX MAIINH PAacIio3HABATh
3¢ dexTHBHOE penieHne OT HedQPEKTUBHOTO;
- pacno3HaBath 3¢ dexTuBHOE pemeHne oT HedHEKTHBHOTO .
CTpyKTypHBIi
SJICMCHT [Tnanupyemsie pe3ynbTaThl 00yUYeHHUs
KOMITCTCHIINU
Braners - po¢eCCHOHANBHBIM SI3BIKOM MIPEMETHON 00J1aCTH 3HAHUS;

- criocobamu ACMOHCTpAllM YMCHUS aHAJIM3UPOBATh CUTYaAllHIO,

- croco0aMu OLEHUBAHUS 3HAYMMOCTH U NPAKTUYECKON IPUTOTHOCTH
IIOJIYYEHHBIX PE3YJIbTATOB.

IIK-15 YMeHnueM BbIOMPATh OCHOBHbIE U BCIIOMOraTe/IbHbIe MaTepUAJIbl, CIOCO0bI peau3alumn
TeXHOJIOTHYeCKHUX NPOLeCcCOB, IPUMEHATH MPOrpecCUBHbIE METObI IKCILNIYATALUH
TeXHOJIOTHYeCKOro 000py10BaHusl NPU U3rOTOBJIEHUE TEXHOJIOTHYECKMX MALIMH

3HaTb

- OCHOBHBIE METO/IbI BEIOOpa KOHCTPYKIIMOHHBIX MaTEPHAIIOB;
- METOAMKH BBIOOpa Pas3IMYHBIX THIIOB BOCCTAHOBJICHHS U YIPOUHEHHUS
JleTaje MalllvH JJIs OBBIILIEHUS H3HOCOCTOMKOCTH U JOJITOBEYHOCTH;

- METOOJIOTHIO BHIOOpa BOCCTAHOBJICHUS M YIIPOUHEHUS ACTaNeH MalluH st
MOBBILIECHUS H3HOCOCTOMKOCTH U JOJITOBEYHOCTH.

YMeTh

- MNPUMCHATH OCHOBHBIC METO/Ibl BOCCTAHOBJICHUA U YIIPOYHCHUA ILCTaHeﬁ
MallluH JJIg IMIOBBIICHUSA H3HOCOCTOMKOCTH U JOJrOBCYHOCTH,

- NPUMCHATb MCTOAUKU B1,160pa PAa3JIMYHBIX TUIIOB BOCCTAHOBJICHUS U
YHOPOUHCHUA ,Z[eTaJ'IeI‘/'I MalivMH AJI ITIOBBIIICHUA H3HOCOCTONKOCTH U JOJITOBCYHOCTH; -
IMPUMCHATb METOAOJIOT IO BI)I60pa BOCCTaHOBJICHUA U YIIPOUHCHUA I[eTaJIeﬁ MalrmH
JJISL TIOBBIIICHUS H3HOCOCTOMKOCTH U JOJITOBCYHOCTH.

Bnanerts

= HaBbIKaMU NPUMEHCHHA OCHOBHBLIX METOJ0B BLI60pa BOCCTAaHOBJICHUS U
YHOPOUHCHUA HeTaJIeﬁ MalivMH AJI ITIOBBIIICHUSA H3HOCOCTONUKOCTH U JOJITOBECYHOCTH,

= HaBbIKaMH IPUMEHCHHA METOANKHU BI)I60pa Ppa3JINYHbIX TUIIOB
BOCCTAHOBJICHUA U YIPOUHCHU A z[eTaneﬁ MalIvuH JJI ITOBBIIICHUSA H3HOCOCTONKOCTH U
JOJITOBCYHOCTH,

= HaBbIKaMHW TIPUMCHCHUA METOJ0JIOTUN BLI60pa BOCCTAaHOBJICHUS U
YHOPOUYHCHUA JleTaHeﬁ MalIMH AJI IIOBBIIICHUSA H3HOCOCTONKOCTH U JOJTOBCYHOCTH.




4 CTpyKTypa U cojiep:KaHHe AUCHUILIHHBI (Moay/as) OO1mas TpyJ0eMKOCTh JUCHUIUIMHBI COCTABIACT 5 3a4eTHBIX equaull 180 akaa. 4acos, B TOM

qucye: — KOHTaKkTHas pabora — 13 akan. yacos:

— ayautopHas pabota — 12 akaj. 4acos;

JICKIIUU — 6 aKaJi. 4acoB; MPAKT. 3aHATHSI— 6

akaj. yacoB; BHKP- 1 akan. gac.

— camocTosTeabHas padora — 163,1 akan.

yac; — MOAroTOBKa K 3auery — 3,9 akaj.
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1. Pa3nen. BoccTaHoBiieHue U ynpoYHeHHe IIK-13 - 3yB
BAJIKOB H JeTaJIeil IPOKATHBIX CTAHOB [IK-15 - 3yB
1. Henu n 3apaym usyvaemoro kypca. Mcropus 3akpernsieHne MpoHIeHHOTO BrinonHenue KOHTPOJIBHON [IK-13 - 3yB
pa3BUTHS TEOPUU M TIPAKTUKH BOCCTAHOBIEHUS u| 4 0,5 19,1 |marepuana paboThl [IK-15 - 3yB
YOPOYHEHUS] OBICTPOM3HAIIMBAIOLIMXCSA JCTanel
o0opymoBaHUs
2. U3Hoc peraneii oGopynoBaHMA. Y CIOBHUS 3akpernsieHne MpoHIeHHOTO BrinonHeHNE KOHTPOIBHOM [K-13 - 3yB
paboThl W  XxapakTep  H3HOca  jJeranei 4 05 18 Marepuana paboThl [IK-15 - 3yB
000pyI0BaHMUS 17§ TEXHOJIOTHYECKOTO ’
MHCTpyMeHTa. Bujpl M3HammBaHus
3. Kaaccnpuxauusi 4 CyHIHOCTH CHOCO0OB 3akpernyieHne MpoHIeHHOTO BrinomHeHNE KOHTPOJIBHOM [K-13 - 3yB
BOCCTAHOBJIEHUSI M YNPOYHEHHS] PadoOYHX MaTepuana paboThl [K-15 - 3yB
nmoBepxHocreil. X HasHaueHue u oOmactu| 4 0,5 18
npumeHeHus. Bpibop coctaBa W CBOHWCTB

YIPOYHSIOIUX TOKPBITHH




4. CoBpeMeHHbIe HAMJIABOYHbIE MATEPHAJIDI. 4 1 9 18 3akpernsieHre IpoHCHHOTO BrinonHenne KOHTPONbHON [IK-13 - 3yB
UzHococToiikue Marepuansl. Beioop MaTepuaia. BeilomHeHue mpakTuie- |padoThl [IK-15 - 3yB
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CIUTaBOB ISl BOCCTAHOBJIGHUS W YIPOYHEHHS. CKOM pa0OTHI.
Marepuainsi s BOCCTAaHOBUTEILHOU "
HU3HOCOCTOUKOU HaIlJIaBKH.
Koppo3noHHOCTOMKNE HAIIIAaBOUYHBIE MaTEPUAIIBI.
XapaKTepucTUKa, CBOWCTBA U obnactu
npuMeHeHusi.  PacueT cocTaBoB HOPOIIKOBBIX
MPOBOJIOK.
5. Teoperndyeckue OCHOBbI  HAIJIABKH. 3akpernsieHne MpoHIeHHOTO BrinonHenne KOHTPOJIBHOMN [IK-13 - 3yB
OcHoBHO#1 MeTamn. CBapuBaeMOCTh OCHOBHOTO MaTepuaia. BeinoiaHenne paboThl [IK-15 - 3yB
Metana. [loroHHas »SHeprusi W  CKOPOCTh 4 | 05 21U 18 MPaKTUYECKOU PadOTHI.
OXJIQXKIEHUS. Pexxumel HaIUIaBKH. Hons !
OCHOBHOTO MeTajyla B MeETaUle HaIUIaBKH.
TepMooOpaboTKa Mocie HaIIaBKU
6. OOmas XxapakTepUCTHKAa TEeXHOJOTHH 3akpernsieHne MpoHIeHHOTO BrinonHeHNE KOHTPOJIBHOM [IK-13 - 3yB
HanbuleHussi.  CrnocoObl  HAmBUICHWS,  UX Marepuaa. paboThI IIK-15 - 3yB
cyuHocts. Hampisiemsie matepuanst. [Ipounocts 4 | os 18
i)

CLIEIUICHUS] TMOKPBITUS C OCHOBHBIM MaTEpHajoM
u  Mexay co0oil. IIMOTHOCTH  MOKPHITHS.
TepmooOpaboTKa moce HaHEeCEHHsI TOKPBITUS




7. TexHoJi0rus BOCCTAHOBJICHHUSH H 3akpernsieHue MpoNHAeHHOTo BrlnonHeHre KOHTPOJILHOM [1K-13 - 3yB
yNpOuUHeHHs JeTajiel MeTajayprudeckoro| 4 0,5 18 MaTepuaia. paboThI [1K-15 - 3yB
000pyAOBaHMS HATUIABKON M HANIbIJICHHEM
8. Ynpounenue aerajieit MAaIINH 3akpernsieHue MponHAeHHOTo BrlnonHeHre KOHTPOJILHOM [1K-13 - 3yB
NMOBEPXHOCTHBIM IIACTHYECKUM MaTepuana. BeinonaHenue paboThI [1K-15 - 3yB
nepopmupoBannem.  OOpaboTka  pabo4Mx MPAKTUYECKOH paboTHI.
MOBEPXHOCTEM  METOAaMU  MOBEPXHOCTHOIO
IIACTHYECKOTO neGpopMupoBaHusl. 4 1 21U 18
@opMHpPOBAaHUE YIPOYHEHHOTO CJOsA JAeTanei
METOJOM  TOBEPXHOCTHOIO  IIIACTHYECKOIO
nehopMUpOBaHUS (TIIL). OcraTo4HbIe
HaTpPSKEHUS] U CBSI3b COCTOSHUS TOBEPXHOCTH C
JKCIUTyaTal[MOHHBIMU CBOMCTBAMU JETAJICH
9. TexHoJsiorun, 060py10BaHHe U NPUMEHeHHE 3akperuieHue MPOUIEHHOTO BrinonHenne KOHTPOJIBHOM [IK-13 - 3yB
HIIA. /Ipyrue mMeTomsl w CIOCOOBI MOBBITIICHUS MaTepuaia. paboThI [IK-15 - 3yB
CTOMKOCTH JieTali M WX BOCCTAHOBJIEHHUS
(oOkaTeIBaHME, BBHITJaXKBaHUE, Y3-00paboTka, 4 1 18
YyeKaHKa, YIPOYHEHHE MIPOBOJIOYHBIM
WHCTPYMEHTOM, 00paboTka ApoOb0 H  Jp.).
Hdedexrpl HammaBok u HamnbuleHUs. [lpuunHb!
00pa3oBaHMs U METOBI MX OOHAPYKEHHS
[1K-13 - 3yB
Hroro o paszgeny 4 6 6/21 163,1 3aver TTK-15 - 3§B
[IK-13 - 3yB
Hroro no kypcey 4 6 6/21 163,1 3auer [K-15 - 3;13
HToro no tucumIinHe 4 6 621 163,1 3auer IK-13 - 3ys
I1K-15 - 3yB

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B HHTEPAKTHUBHOM (hopMme.




5 O6pa3oBaTtesibHble U HHPOPMALMOHHbIE TEXHOJIOTUH

Jns  peanmu3anuM  MPEeJyCMOTPEHHBIX BHJIOB  yueOHOH  paboThl B KadyecTBe
00pa30BaTeNbHBIX TEXHOJIOTHH B MPEMOIaBaHUH TUCIHUILIMHBI «BoccTaHOBIEHHE U yIPOYHEHNE
BAJIKOB M JeTajeil  IPOKaTHbIX  CTAHOB»  MWCHOJB3YKOTCH  MPAOUUUOHHAA U
MOOYIbHOKOMNEMEHMHOCHHAA TEXHOIOTUY.

B mpouecce u3ydyeHus TUCHUILUIMHBI HCIONB3YIOTCS HH()OPMAIMOHHBIE TEXHOJOTHH,
KOTOphle (OPMHUPYIOT M pa3BUBAIOT MpodeccHOHalbHbIE HABBIKUM. YYEOHBIM IUIAHOM JUJIS
OCBOGHHUSI JUCIUIUIMHBI MNPEIYyCMOTPEHO 2 Yaca WHTEPAKTHBHBIX 3aHATUH, MPOBOAUMEIC B
KOMITBIOTEPHOM KJI1acce.

Ilepeqaua HEOOXOTUMBIX TEOPETHUECKUX 3HAHMKA U  (OpPMHUpOBAHHE OCHOBHBIX
MPEACTAaBICHUN MO Kypcy «BOCCTaHOBIEHHME M YIPOYHEHHWE BAJKOB M JAETANEH IMPOKATHBIX
CTaHOBY MPOUCXOJUT C UCTIONB30BAHUEM MYJIBTUMEIUIHOTO 000PYAOBAHMS.

Jlekuuu TPOXOAAT B TpaauIUMOHHOW ¢opme, B GdopMe JeKIUI-KOHCYIbTaUUN U
npoOsieMHbIX Jieknuid. TeopeTnyeckuit Marepual Ha MPOOJEMHBIX JIEKIUSAX —SBISETCS
pe3yNbTaTOM YCBOCHHS MOMYyYE€HHOM HWH(GOpMAaILMU TOCPEICTBOM IOCTAHOBKH MPOOIEMHOIO
BOIIPOCA M IIOMCKa IIyTed ero pemeHus. Ha JEeKIUAX-KOHCYJBTALMIX W3JI0KEHHE HOBOIO
MaTepuaia CONPOBOXKIAETCA MOCTAHOBKOW BOIIPOCOB M JAMCKYCCHUEH B IOMCKAaxX OTBETOB HA 3TH
Bompockl. [lpu  mpoBepeHuMM  JeKIuMi  0co00e  BHUMAaHHME  YJENSACTCS  B3aUMOCBSI3U
paccMaTpuBaeMbIX TEM M BONPOCOB C JAecTByromuMu roctamu. [lonHoe oBnaneHue
TpeOOBaHUSIMU JaHHBIX TOCTOB HEOOXoAMMO OyJeT CTyAeHTaM IMpu UuX JajbHeiIen
CaMOCTOSITENIbHOM TMPAaKTUYECKOW JEATENIbHOCTH Ha CaMblX pa3HOOOpa3HBIX NPEIIpUITUAX
MAIIMHOCTPOUTENIBHOM W MeETaJulyprudeckod ortpaciau. I[Ipu paccMoTpeHMM TeM ITaHHOMN
JUCLUIUINHBI HEOOXOAUMO IPOBOAUTH JTOCTATOYHOE KOJIMYECTBO MPUMEPOB U3 MPAKTUUYECKOU
JEATEIbHOCTH BEAYUIUX MPEANPUATUI TOopoa, peruoHa u Poccuu, a Takxke UCIOIb30BaTh ONBIT
U3BECTHBIX MHPOBBIX JIMACPOB B 00JACTH MAIIMHOCTPOEHUS M MeTamnypruu. Jlns storo
HEOOXOJAMMO pAaCCMOTPEHHE MaTepHAIOB OOHOBJIICHHOW I€YaTH, WH()OPMAIMOHHBIX MHCEM
OpeNpUsITHH, a Takke nHopMmannu Menna nzanuil.

B pamkax oOydenuss mpumeHstorcss IT-wemoos:  (MCTONB30BaHHE  CETEBBIX
MYJbTUMEAUNHBIX YYEOHUKOB pa3padOTYMKOB MPOrpPaMMHOr0 OOECHEeYeHHUs, SJIEKTPOHHBIX
00pa3oBaTeNbHBIX PECypcoB IO JaHHOM JucHMIUIMHE, B ToM uucie u DOP kadenpsi);
coemecmuas paboma ¢ manvix epynnax (2-3 cTyneHTa), MHAXBHIYAIbHOE O0yUCHHE.

CamocrosiTenbHas padoTa CTUMYJIUPYET CTYJEHTOB B MPOIECCE MOATOTOBKH JOMAITHUX
3alaHuif, TpU pelIeHHH 3a7ad Ha TMPAKTUYECKUX 3aHATUSAX, TPU TOATOTOBKE HTOTOBOM
aTTeCTalUU.

6 YueOHO-MeTOAMUeCKOE 00ecTieueHHe CAMOCTONATeIbHOI padoThl 00y4yarouXxcst

B TedyeHme cemecTpa MpemryCMOTPEHO BBITIOJHEHHWE YCTHBIX M MHCBMEHHBIX padoOT 1O
JUCHHUIUIMHE (IO MHAMBHUIYaTbHBIM BapHaHTaM), IPOBEpKa padoT.

OcHOBHasl 4acTh 3aJJaHUN BBIMOJHAETCS Ha MPAKTHUYECKUX 3aHATHAX. CaMoCTOsTeNbHas
paboTa npeaycMaTpHuBaer:

- TOJTrOTOBKY K NPAaKTHMYECKUM 3aHATHUSAM, H3yuyeHHE HEOOXOIMMBIX pa3/eioB B

KOHCIIEKTaX, yUeOHBIX OCOOMIX M METOJUYECKUX YKA3aHUIX;

- pabota co cCripaBOYHOH JIUTEpaTypoi;
- HCIpaBlIeHHE OMHUOOK, 3aMeuaHuil, ohopmieHue padborT.

CaMocTosiTeibHAsi padoTa B Xo/e ayAMTOPHBIX 3aHATHH MpearnosaraeT: U3y4yeHue u
MOBTOPEHHE TEOPETUYECKOTO MaTepualia M0 TeMaM JIEKUMH (10 KOHCIEKTaM M Yy4eOHOMU
JaUTepaType, METOAMYECKHM YKa3aHHsIM), peIleHUuEe 3aJ]ad, BHIIOJHEHUE WHAWBUIYaTbHBIX
pabor.



CamocTtosiTe1bHast padoTa Mol KOHTPOJIEM IMpenoAaBaTesisi IPeoiIaraeT HoAr0OTOBKY
KOHCIICKTOB M BBITIOJIHEHHE HEOOXOIUMBIX PAcueTOB IO pa3feiaM IUCHUIUIMHBI, PEHICHHE H
IpoBEpKa ImpernoiaBareneM padot, paboTa ¢ METOAMYECKON JINTEPATYPOH.

BueaynutopHasi caMocTosiTeJIbHasi padoTa CTYAeHTOB IPEIIOJIaracT IOJArOTOBKY K
NPaKTUYECKUM 3aHATHUSAM, H3yUYCHHE HEOOXOAUMBIX Pa3JIeIOB B KOHCIIEKTAX, y4eOHBIX TOCOOUSX
U METOJMYECKUX YKa3aHMAX; paboTa cO CHPaBOYHOW JIMTEPAaTypOd, MCHpPABICHUE OIIMOOK,
3aMe4yaHni; pabdOTy ¢ KOMIBIOTEPHBIMH MaKeTaMH M JJICKTPOHHBIMH  YYeOHHKaMH
pa3pabOTYMKOB MPOrPAaMMHOT0 00ECTIEYESHUS 110 JUCLUTLTHHE.

ITo nanHOli AUCHUIUIMHE NMPeAYCMOTPEeHbI Pa3InyHble BUABI KOHTPOJISI Pe3yJIbTaTOB
o0y4yeHUsI: meKywul KOHTPOJIb (IIPOBEpPKA BBHIMOJHEHUS 3aJaHUi M PabOTBl ¢ Yy4eOHOI
JUTEPATypoil), nepuooudeckuti KOHTPOIb (KOHTPOJbHbIE pPa0OThI) TO KAXIOW TeMme
JUCLUIINHBL, TIPAKTUYECKUE pabOThl, UMo206blti KOHTPOJIb B BUJIE 3aUeTa.

dopma TeKyLero

KOHTPOJISA
Pasien/ TeMa AMCHMILTHHBL Bua camocrosiTeJbHOMH KoJj-Bo yCneBaeMoCTH U
padoThI 4acoB npome-
JKYTOYHOM
aTrecTanuu
1. Henu u 3agayd  H3y4aemoro Pabora ¢ JIeKIIMOHHBIM
Kypca. Vcropus pa3BUTHS TEOpUH U MaTepruasoM
MIPAKTHKH BOCCTaHOBIICHUS u
YII')IpO‘IHCHI/IH 19.1 Yo
OBICTPOM3HAIMBAIONIUXCA  JIeTajel
00opymoBaHUSI
2. H3Hoc pneraseil 000pyaoBaHHS.
YcnoBus paboTel U XapakTep W3HOCA
neTaneit 000pyJ0BaHUS U TEXHOJIOTH- Pabora ¢ JIeKUHOHHEIM 18 YO
YECKOT0 WHCTPYMEHTA. Buner MaTeprajioM
V3HAITUBAHU
3. Knaccudukanusi M CYHIHOCTH
€1oco00B BOCCTAHOBJIEHUS U
YUpOUYHECHUHA pabouux Pabora ¢ neKIuOHHBIM 18 vO
noBepxHocred. Mx HazHaueHue u MarepuagoM

oOyacTu mpuMeHeHus. Bei6op cocraBa
Y CBOICTB YIPOYHSIONIMX TOKPBITHI

4. CoBpeMeHHbIe HATNIABOYHbIE
MaTtepuaJbl. M3HOCOCTOIKIE
Matepuaisl. Beibop crmaBoB s
BOCCTAHOBIJIEHHUS U YIIPOUHEHHUSI.
Matepuains! Jiisl BOCCTAHOBUTENIBHOU U
M3HOCOCTOMKON HallJIaBKH.
Koppo3noHHO-cTOMKNE HAIUTaBOYHBIE
MaTepuanbl. XapakTEepUCTHKA,
CBOWCTBA M 00JIACTH IPUMEHEHUSI.
Pacuer cocTaBoB MOPOIIKOBBIX
TIPOBOJIOK.

Pabota ¢ eKunoHHBIM 18 YO, npaktudeckas
MaTepuaioM pabora

5. TeopeTnyeckue OCHOBBI
HamjaBku. OCHOBHOI MeTa.
CBapnBaeMOCTh OCHOBHOTO METaLIA. Pa6oTa ¢ JeKIHOHHBIM 18 VO, npakTrueckas
IToronHas sHeprus u CKOpoOCTh MaTepuanoM paGora
oXJTaXKAcHHS. PeKMMBI HaIlTaBKY.
Jlonst OCHOBHOTO MeTajlia B METaJlIe
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HariaBku. TepMooOpaboTKa mocie
HaTUIaBKU

6. O0mas xapakTepucTHKa
TeXHOJIOTHHU HanbLIeHus1. CiocoOb!
HaNBUICHUS, X CYIIHOCTb.
Hansuisemsie maTepuansl. [IpodHocTh
CIIETIICHUS TIOKPBITUSI C OCHOBHBIM
MaTepHuajIoM U MEXIY COOOM.
I110THOCTB MOKPBITHA.
TepMooOpaboTKa MocIe HaHESCESHUS
TTOKPBITHS

Pabora ¢ JIeKIIHOHHBIM
MaTepHaIoM

18 YO

7. TexXHOIOTHsI BOCCTAaHOBJICHHS
YIPOUHEHUS AeTalel
METaJUTyprudeckoro 000py0BaHUs
HaIIaBKOM M HamnbIJICHUEM

Pabora ¢ JIeKIIHOHHBIM
MaTepUuaIoM

18 YO

Pa3zngen/ TeMa QUCHMILIMHBI

Bua camocrosaTeILHOM
padoThI

dopma TeKyLIero
KOHTPOJIsA
yCIeBaeMOCTH U
npome-
JKYTOYHOM
arrecTanuu

Koa-Bo
4acoB

8. YnpouHenue gerajieii MalimH
MOBEPXHOCTHBIM IUIACTHYECKUM
nedopmupoBanuem. O0paboTka
pabo4KXx MOBEPXHOCTEH METOMaMU
MOBEPXHOCTHOTO IIACTHYECKOTO
nedopmupoBanus. DopmupoBaHe
YIPOYHEHHOTO CJIOs AeTajeid METOIOM
MMOBEPXHOCTHOTO TUIACTHIECKOTO
nedopmuposanus (II11).
OcrtaTouyHble HANPSHKEHUS U CBSI3b
COCTOSIHUSI TIOBEPXHOCTH C
9KCIUTyaTallHOHHBIMHA CBOWCTBAMHU
Jeranei

Pabora ¢ JIEKIIMOHHBIM
MaTepHaIoM

YO, npakTudeckas

18 pabora

9. Texnosnoruu, 00opy10Banne u
npumenenue T/, Ipyrue MmeTos! u
CIOCOOBI MOBBINIEHUS] CTOWKOCTH
JIETaJIM U UX BOCCTAHOBJICHUS
(OGxkatpIBaHUE, BHITTIQKUBAHIE,
VY300paboTka, YeKaHKa, yHpOUYHEHUE
MPOBOJIOYHBIM HHCTPYMEHTOM,
00paboTka Jipodbio U 1p.). dedexTs
HAIUTaBOK W HambuieHus. [IpuauHb
00pa3oBaHMs 1 METOABI UX
oOHapyKeHHS

Pabora ¢ 1eKIIMoHHBIM
MaTepruaIoM

18 YO

HToOro mo AucuILInHE

163,1 3auer

[To mucuumiuHe «BoccraHoBIEHHWE W YNPOYHEHHE

ay[MTOpHasT U BHeayJUTOpHash caMoCTosITeNlbHas pabora 00ydaroIIUXCs.

JeTanell MalluH» MpeaycMOTpeHa
AynutopHas
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camocTrosiTeNibHas paboTa CTYACHTOB TMpEArojaraeT pelleHue KOHTPOJbHBIX 3aJad Ha
MPAKTUYECKHUX 3aHATHUSAX.

Ilpumepnuie ayoumopnuie konmpovhie paoomst (AKP):

IIpumep 1

B nanHoM mpumepe paccMOTpeHa TEXHOJOTHS M3TOTOBJICGHHS BCErO OJHOWM JeTanu —
OaH/1a)xka COCTaBHOTO MPOKATHOIO BaJika. JTa MpocTas mo (GopmMe JeTaib B BHIE TOJICTOCTEHHON
TPYyOBI, HO JUIS €€ U3TOTOBJICHUS TPEOYIOTCS Pa3INYHbIC CIICIIUATUCTHI: CTAICBAPBI, TUTCHIIUKH,
KY3HEIIbI, TEPMHCTHI, TOKAPH, TUIH()OBATHIITUKH.

Macca onopnuvix 6anxkos Kiemeti K6ApmMo WUPOKONOLOCHbIX Cmanoe oocmueaem 45-50 m,
OnuHa 8anK08 Oonee namu mempos. Ha moncmoaucmosvix cmanax sKCHAYAmupylomcs 6aiKu
maccou 0o 200 m u Onumou 0o 12 m. Banku maxux pazmepos 0opocu u mpyooemKu 6
useomosnenuu. Ilocne uznoca 60ouku 00 0ONYCMUMBIX Npedesios 8AllOK CHUCLIBAENICS 8 CKPan.
Tonwyuna uznawueaemo2o pabodezo ciosi cocmasisiem 6ce20 5-7% om NEPBOHAUATLHOSO
ouamempa 6ouku, a macca 13-14% om maccer eanka. dmu yugpsvt OMHOCAMCA K CHUCAHUIO NO
ecmecmgenHomy uznocy. OOHAKO HeMano 8aNKO8 NPeHCOe8PEMEHHO 8bIXOOUM U3 CMpOs U3-3d
BbIKPOULEK, OMCI0EHHUL, CKOJI08, Mpewut, 0eheKmos Memaniypesuiecko20 npouUcXxoicoeHus u
opyeux npuuut. Ilonvimku 60CCmMano61eHUs USHOUEHHOU UTU NOBPEHCOCHHOU OOYKU KPYNHBIX
6ANIKO8 nymeMm HANIABKU, 3A6aApUBaHUs  0epekmos U Mm.Nn. O0ObIYHO  OKA3bIBAIOMCS
HeaghexmusHviMu. Pecypc 6anka no ycmanocmHuol npoYHOCMU 0aeKO He UCYepNnaH, uleliku 6
NOJHOM NOpsiOKe, HO, meM He MeHee, OH OMNpasisiemcs Ha nepeniasky. Ilpu smom, Kaxk npasuo,
APOUCXOOUM HEBO38PAMUMASL NOMEPS JIeCUPYIOUWUX IIEMEHMO8, COOePAHCAWUXC 8 Mamepude
8aJIKa.

Ewe 6 nauane npowinoco eexa Ovli npeonodcen memoo NOBMOPHO20 UCNONb30BAHUSL
8ankos nymem 0Oanoadxdcuposanus. V3HOWEHHbI B8ANOK NpOMA4usancsi no 0Oouke 0o
HeoOX00UMbIX pazmMepo8 U HA HOIYYEHHYIO OCb N0 HNOCAOKe C HAMA2OM 00e8aics
npeosapumenvHo Hazpemslil 6anoaxc (puc.).

—————— banoaxic
i A

| N

DUOUONONNONNNNNN

Puc. Cocmasnou npoxamuulii 6anox

IIpumep 2. Boibop marepuana juist 6aHAakel COCTaBHBIX BAJKOB JINCTOBBIX CTaHOB U
TEXHOJIOTUSI UX U3TOTOBJIECHUS

OmnopHble BaJIKH HIHPOKONOJOCHBIX CTAHOB ropsiueil MpOKaTKH

BankoBble  cTamu  JOMKHBI  00NagaTh  BBICOKOM — TBEPAOCTHIO,  MPOYHOCTHIO,
M3HOCOCTOMKOCThIO M JPYTMMH CBONCTBAaMH, HEOOXOIMMBIMH [UIsi OOpabOTKH METasioB
naBieHueM. {715 MpoKaTHBIX BAJIKOB OOJIBIIION MAcChl, pabOTAIONIUX C OOJBITUMU O00KATHSIMU, B
TOHKOJIMCTOBBIX IIMPOKOIMOJIOCHBIX CTaHaX JOCTATOYHO YacTO NPHUMEHSIOT 3a3BTEKTOWIHBIC
ctanu, kotopsie coaepxkar 0,8-2,0% yriepona.

XUMHYECKUH COCTaB HEKOTOPBIX MAPOK 3a3BTEKTOUIHBIX CTaleH yKa3aH B TaOHIIE.

MN3HOCOCTOMKOCTh BAJIKOBOW CTajd OMNPEAENISIETCS METAJIMYECKOW OCHOBOW, COCTaBOM
KapOHIOB U IBTEKTHK. 13 JaHHBIX TaONUIIBI CIEAYET, UTO B KAUECTBE MAaTEPHAJIOB JINTHIX BAJIKOB
MPUMEHSIOT CTaJId, HU3KOJIETUPOBAHHBIE XPOMOM C J00ABICHHUEM, B Psjie CIIy4aeB, HUKENS, U
BbIcOKOXpoMmucThie 4-18% Cr ¢ pobaBneHueM Bodbhpama, MOIHOIEHA, BaHAAMS U JIPYrHX
anemMeHToB. B cramax 1, 2, 7 CTOMKOCTh MPOTHUB HCTHPAHUSI B MOBEPXHOCTHBIX CIIOSX OOYKH
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obecreunBaeTcs 3a cuet kapouaos. [Ipu oxmaxkaeHnn 004YeK BAJIKOB BeCbMa KPYITHBIX Pa3MepOB
MO3KET 00Pa30BBIBATHCS XPOMUCTAs SBTEKTHKA.

B Banmkax craneit 3, 4, 6 B MOBEPXHOCTHBIX CJIOSIX OOYKH B CTPYKType oOpasyercs
XpoMHUCTasi, BOJb(GpaMoBas, BaHAJHeBas 3BTEKTUKU. BBICOKOXpPOMHUCTBIE CTalld C BBICOKUM
collep>kaHueM BoJib(hpama, BaHAIWs, MOJUOJIEHA OTHOCITCS K JIOPOTOCTOSIIUM MaTepHhaliaM.
Bricokoe conepkanue yriepoga (ctamu Ne 1, 2, 4, 6, 7) Oyner crnocoOCTBOBaTh CTapEHUIO
MeTalljia B MPOLiecce AKCIUTyaTalu, 03TOMY JOJKHBI MEPUOJUYECKH MPOBOJIUTHCS OINEpaluu
0 YJIaJICHUIO HAKJICTIAHHOTO CJ10s (mepenuin¢oBKa) U BEUIC)KUBAHUE BaKa (OT/IBIX).

Cranu 1, 2, 7 npuMensitorcst B Poccuu 711 M3rOTOBIICHUS JIUTHIX ONMOPHBIX BAJIKOB ropsyei
npokatku ¢ guamerpoM 10 900 mm. Cranu 2, 3, 4, 6, 7 — HHCTpyMEHTAJIbHbIE TIPUMEHSFOTCS JIs1
W3TOTOBJICHHSI JINTHIX pa0O4YMX M OMOPHBIX BaikoB. Hawmbousbiiee pacnpocTpaHeHHE ITH CTAIU
umeroT B CIHA, xuMuyeckuii coctaB X OBUT Yallle COMPSHKEH ¢ Ne(UIIMTHOCTHIO JISTHPYIOIINX
3JIEMEHTOB M AKOHOMHUYECKOH IenecooOpa3zHocThio. Tak, B 30 roxsr mponuioro Beka B CIIA
MOJTyYUJIN pacrpocTpaHeHue Bosib(ppamoBsie ctainu. B 40-e roapl B HHCTpYMEHTAIBHBIX MapKax
W uactuuHo 3aMeHsuics Ha Mo u3-3a nedunuta Boiabdpama. B 90-e roapl MHCTpyMEHTaIbHBIC
Mapku ctaqud B EBporie Hauaau MPUMEHATHCS B KadyeCTBE BAJIKOBBIX MaTepHasioB. OIHUM W3
OCHOBHBIX JOCTOMHCTB UHCTPYMEHTAIBHBIX MAPOK CTAJICH SBJISIETCS KPACHOCTOMKOCTb.

Tabnuna
XuMHEYeCcKHIl COCTAaE Ba.IKOBBIX MaTepHA.I0B, IPHMeHAEeMbIX 15 JTHTHIX Ba.IKOB ropsideil NpoKaTKH
Nen/n|Hassanme Xmpraecsai cocTas. % Jlurepatyp-
R e S Mn Cr N Mo W=2Mo |V.TiNd Ta[SP |t ncroummx
1 Agaymrr, |13-17 [03-05 |1.0-13 [1.0=13 | 05-1.5 0.3-05 - - =0,04 |[1533]
eHmKC
2 Amaymr  [1.2-1.7 - - 14-1.7 - - 0.1-0.8 - =0,04 |[1]
3 Beicoxo- (2,5-2.8 - - 16-18 - - 23 <04 1]
XpOMHCTAaA
4 Xpommc- |1,3-2.0 - - 10-12 - - 2-8 <04 [1]
Ta:
5 SemiHSS (0.6-1.0 - - 6.5-8.5 - 4-10 0.1-3 1]
6 HSS pas
wrerer | |1218 4-6 $12 | 36 1]
7 Craas 14-16 02505 |05-0.8 [09-125 [ 08-12 [0.10-0.3 - - =0.04 OCT
15XHMII 24.013.04-83
8 Craas 18-19 [05-06 [0.42-0.8 [0.85-1.0 [1,08-1.18 - 0.67-0.8 [0.18-0.26 VepHHEer
18CXH®T

IMpumep 3. TeXHOIOTHS U3TOTOBIICHUS COCTABHOTO OIIOPHOTO BAJIKA C JIUTHIM CTAJIbHBIM
OaH1aXKOM

Cxema M3roToOBJICHHS COCTAaBHOI'O BajKa II0Ka3aHa Ha puc.
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Puc. Cxema M3roToBieHus JIMTOro OaHAa)KUPOBAHHOT'O BaJlKa

Texnonocus 8vin1a6KU

BrimnaBka xunkoit cramu g 6annaxa Ha OOO «HOxypanmaiizaBoa» HOpoOBOIWIACH B
CTaJIETIABWIIBHOW 3JIEKTPOIIECUN.

B kadecTBe MMXTHI UCTIONB30BAJICS UYIIKOBBIA NpeAenbHbId uyryH B KoimdecTBe 40-50%
U MeTajulndeckuil joM B konuuectBe 50-60%. B kaudecTBe 0Ma HCIOJIB30BAIUCH OTXOJBI
COOCTBEHHOr0 NPOU3BOJCTBA, COJAEpXKAaIlUe HHKeNb. [IpM NPUMEHEHHMHM CMELIAaHHOTO JioMa
oTOMpanu cpeaHioro Mpody Ha cepy u (ocdop.

CrasibHOM JIOM HMeN ONpEIENCHHYIO CTEeNeHb YHCTOThl. He nomyckaics pikaBelii U
NPOTOPEBIIMH, HIMXTa, MPOEACHHAs KHUCIOTaMM M IIEeJI0OYaMH, 3aMyCOpPEHHas M 3acCOpEHHas
IIECKOM, LIEMEHTOM, 3emiieil cBble 1% 1o Becy. B mome He nomyckaluch IIBETHbIE METaJIb,
T.K. OHM 00pa3yloT B CTajHM JIETKOIUIaBKHE 3BTEKTUKH. OTXOIbl JUTEHHOTO INPOU3BOJICTBA
OUYMIIANIUCH OT MECKa U TINHBI.

IlepenenbHblii 4uyryH wucnons3zoBaincs wmapok [I1, I12, TIBK1. Yyryn B 3aBanky
UCIIOJIb30BAJICA JBYX MapoK, 4T0ObI 00€CIeYuTh MUHUMAJILHOE COIep KaHue cepbl U hochopa.

[[uxTOBKA TUIAaBKM MPOM3BOAMJIACH U3 pacueTa NOJy4YeHHUsS COJIep)KaHus yTIiepoaa B
MeTaJlIe nocie pacmiasiaeHus Ha 0,6% Bble CpeTHEro npeaesna no yriaepomay.

Jlnist nerupoBaHusl U PACKUCIEHUS MCIIOJB30BAINCH (eppociiaBsl: peppomapraner; ®MHu
75, cunukomapranerr CMu26, deppoxpom ®X100, deppocmmuuuit ®C45, deppomonudaeH
®Mo58, dhepposanaauii @BJI35C, amomunuit ABI1.

Ilpumepnuie unousudyanvhoie domawnue 3adanusn (U/13):

IIpumep 1
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PaboThl Mo mporuo3y u odecrneyeHno NIPOYHOCTHON HAIeKHOCTH METAITYPrHUeCKUX MallluH
MIPOBOJSTCS 110 CIEAYIOIIMM HalpaBIeHUSIM:

« a — OKCIepTH3a COCTOSHHS, IPOTHO3 HAJCKHOCTH ¥ OOOCHOBAHUE BO3MOXKHOCTH
0e30TKa3HOM pabOThl 0A30BBIX JIeTANICH IPH AATbHEHIICH JUIUTETHPHON YKCIUTYaTaIlHH.

« 0 — pa3paboTKa KOHCTPYKTHUBHBIX M TEXHOJOTMYECKHX PEIICHHNA IS TMpeayHnpexKIeHUs
OTKa30B JICHCTBYIOUIMX MAIIMH U MX MOJEPHHU3ALUs, 00CCIeUHBAIOIIAs JaIbHEHIITYIO
JUTUTETFHYIO 0€30TKa3HYyI0 pabdoTy.

* B —IIpHU CYLIECTBYIOIIUX PEXRUMAX IKCIUTYyaTallUH.
* I — [IpY 3HAYUTEIBHOM YBEIMUYEHUU IPOU3BOIUTEIBLHOCTH U pab0UYMX YCHIIUH.

* o — pa3pa60TKa U YCTaHOBKAa CUCTCM JHAI'HOCTUKHU IJIsA YIIPABJICHUA ITPOYHOCTHBIMHU U
TCXHOJIOTHYCCKUMHU ITapaMETpaMu MCETAJTLTYPru4CCKUuX MalllruH.

+ € — pa3paboTKa TEXHOJIOTUHU, TOAOO0P U U3rOTOBICHHE 000PYAOBAHMS, U BHIIIOJHEHHE Ha
MecTe paboT 1O BOCCTAHOBJICHHIO TOBPEXKACHHBIX B TIPOIECCE AKCIUTyaTaluu
KpYMHOTa0apUTHBIX 0a30BBIX JIETANICH.

. K — COCTaBJICHHUC MAaCIIOPTOB HAACKHOCTH MCTAJUTYPTHYCCKUX MAIHH C 000CHOBAHHEM
34IllaCoOB IMPOYHOCTHU U AOJIIOBCHHOCTH IIPpU CYHICCTBYIOIIUX PCKUMAX ISKCILUTyaTallukd U
IMOCJIC MOACPHU3AIUH.

OcHOBHBIE pe3yJIbTaThl padOT 110 OTMEUYEHHBIM BBIIIE HAIIPABICHUAM IOKAXKEM Ha IpUMeEpe
MOIIHBIX THAPABIMYECKUX ITpeccoB. ba3oBbie neTain MpeccoB UMEIOT BECbMa BBHICOKHI YPOBEHb
KaK aOCONIOTHBIX, TaK W YAEJIbHBIX HArpy3oK, MO3TOMY JUIsi HUX HEJAOCTaTOYHBIH YPOBEHb
HaJIE)KHOCTH IPOSIBIISIETCSA B MAKCUMAIIbHOM cTeneHu. Tak Toiapko 1o nanHeM [10 "VYpanmam" u
Konomenckoro CIIO B nepuon ¢ 1970 r. mo 1979 r. ans 3ameHsl pa3pyLIEHHBIX U3TOTOBJIECHO
149 xonouH, 105 nununapos, 149 nonepeunH obueit maccoit 8500 1. bonbiias yacTh 3amacHbIX
JeTane mpeaHa3zHayanach Uil mpeccoB, u3rotoBiieHHBIX [10 "VYpanmam" u KomomeHckum
CIIO, T.e. MalIMHOCTPOUTEIbHBIE 3aBOJIBI JIEATU B OOJBIIOM KOJMYECTBE 3allacHbIe IE€TaIH JUIs
IpeccoB COOCTBEHHOTO M3TOTOBJIEHUA. B mocneayromnye rogsl MOTOK OTKa30B HE YMEHBIIHJICS,
TaK KaK YBEJIMYWIINCH CPOKHU IKCIUTyaTallui U KOJIMUYECTBO IIPECCOB.

Pacnonoxenne u OCHOBHbIE KOHCTPYKTHBHBIC 3JIEMEHTHI 0a30BBIX JeTalel HIUTFOCTPHPYET
MaTeMaTh4decKas MOJIeNIb TUIPaBINIECKOTO Tnpecca KoHcTpykuuu Y3TM cumoit 300 MH (puc.
1). Cuny mnpecca co3natoT paboune UWIMHApPHI 1, pacrmonokeHHble B apxuTpaBax 3. B
IWIMHApPaX TOJA JeWCTBUEM JaBlieHUs palOoueil >XKUAKOCTH MNEepeMEIaloTcsl IUIyHXepsl 2,
nepeaaole Harpy3Ky Ha MOJBMXKHYIO momnepeunHy 3. Uepe3 IUIMTHI BEPXHEro IITAMIIOBOTO
Habopa 5, nedopmupyemMoe Teno (Ha puc. | He MOKa3aHO) U TUIMTHI HWIKHETO IITaMIIOBOTO
HaOopa 6 Harpy3ka IepemaeTcs Ha OCHOBaHHE 7, KOTOPOE ONMHUpAETCS Ha YEThIpe HUKHHE
nornepeurHsl 8. KooHHBI 9 nepenaloT Harpy3Ky OT HHKHUX MOTNEPEUrH K apXUTpaBaM. 3aTsKKa
KOJIOHH B TONEpPeYMHax MPOU3BOAMUTCS TEPMHUUYECKMM MyTeM. HarpeB KOJOHH HpPOM3BOJIUTCA
TEIUIOdJIeKTpOHArpBaTeibHbIMU  dNieMeHTamMu  (TOHamu), pasMerneHHbIMH B IEHTPAJIbHBIX
OTBEPCTHUSAX KOJOHH.
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9 10 1

Puc. 1. 'mapasnnueckuii npecc koHcTpykiuu ¥Y3TM cunoii 300 MH

1. KojgoHHBbI

1.1. Cpemu 06a30BBIX JeTalield TIpecca KOJIOHHA SIBJISICTCS HaWOoJiee TIPOCTOW IO
reoMeTpUUECcKoi (opMe, pacyeTy HaMpsHKEHHOTO COCTOSIHUS M MPOYHOCTH KOJIOHH MOCBSIICHO
3HAUUTENBHOE YHUCIO paboT, TeM HE MeHee, pa3pylIeHUs KOJOHH COCTAaBISIOT Haubolee
MHOTOYHCJICHHYIO TPYHITy OTKa30B 0a30BBIX nerajneid. [IpakTHdeckn BO Bcex ciydasx Obuia
pa3pyIlIeHUEM WIH MMOBpPEXAeHa pe3b0a KOJIOHH (puc. 2).

U3TOTOBJICHHUS /1 Konec. luametp kononH 600 MM

[IpoeKTHBIM peXUMOM pabOThl KOJOHH MPEAyCMATPUBACTCS YCHUIIUE MPEIBAPUTEIHHOM
3aTSDKKH KOJIOHH B MOTNIEPEYNHAX, MTPEBBIIIAIOIIEE YCHUIHE OT pabodeil Harpy3Ku. BeIMOTHEHHBIH
HAMHU aHalu3 OTKAa30B KOJOHH TIOKa3ald, 4YTO BCE OTKAa3bl BBI3BaHBI OCIAOICHUEM WU
OTCYTCTBUEM TMpEABAPUTENBbHON 3aTsHKKU. OTCYTCTBHE 3aTSXKKM BBI3BIBAET 3HAUYUTEIHHOE
yBEJIMYEHUE aMIUTUTY/Ibl HAPSDKEHUH B BUTKAX BHELIHEH pe3bObl U PACKPHITHE CTHIKOB MEXIY
ralkamMy KOJIOHH W MOIepeYMHaMUu. YBEJIWYEHUE AMIUIUTYAbl MPUBOAUT K BO3HUKHOBEHHIO
TPEIIMH YCTAJIOCTH U Pa3pyLICHUIO KOJIOHH MO0 BUTKaM pe3bObl. PaboTa KOIOHH ¢ PacKPBITHIMU
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CTBIKAMHU CO3/1a€T YCIIOBHS JJIsi BOSHUKHOBCHHS NTWHAMHUYECKHX HArpy30K W MPOHUKHOBEHUS
arpeccuBHOM cpenpbl. [103TOMYy /0 BO3HHUKHOBEHHUS TPEUIMH YCTAJIOCTH 33 CUET COBMECTHOTO
JNEHCTBUS KOPPO3UH, YIAPHBIX HArpy30K U (PETTUHT-H3HOCA pe3b0a KOJIOHH MOXET OBITh
YaCTUYHO pa3pylieHa (puc. 3) WK MOJTHOCThIO YHUUTOXKEHA (puc. 4).

i

RO LRSI ALY

Puc. 4. O6muii BUj MOTHOCTHIO Pa3py-
Puc. 3. PaspymieHue BHemHeW pe3bObl IIEHHOW BHYTPEHHEH pe3bObl KOJOHHBI O]
KOJIOHHBI TTOJ1 OCHOBaHueM Tipecca cuior 100 apxurpaBom npecca cuioit 100 MH niist 06b-
MH ny1s m3rotoBiieHus /11 kojec. Jlmamerp eMHol mramnoBkH. /J[namerp koinonHbl 800 KOJIOHH
830 MM MM

HenocraTtounas BeiMuyMHA WM MOJHOE OTCYTCTBME YCHJIMS 3aTSKKU KOJIOHH BBI3BaHbI
ommbOkamu [locraBmuka, B pe3ysbraTe KOTOPBIX IEpBOHAYAIbHAS 3aTsDKKA IIPH MOHTaXe Ipecca
He 00ecreunBaeT JJINTENbHON PabOTHI KOJIOHH B MPOEKTHBIX YCIOBUSIX (0€3 pacKpBITUS CTHIKOB).
OTO CBA3aHO ¢ TeM, 4TO MHCTpyKumu [locTaBmiMka MO 3aTsDKKE KOJIOHH JAIOT MapaMeTphl
3aTsHKKU 0e3 ydyera TEpPMUYECKUX YIJIMHEHUH, CBI3aHHBIX C KOHCTPYKTUBHBIMU OCOOCHHOCTSAMHU
JieTanel y3ia KOJOHHAa-TalKU-TIoNepeyrnHa U OTKJIOHEHUSIMU B Ipenenax JOMYyCKOB pa3MepoB
KpYNHOTraOapUTHBIX JeTaled OT HOMMHAJIBHBIX pa3mMepoB. Kpome TOro, B MHCTPYKIMSIX IO
MOHTa)Xy W OJKCIUIyaTalluM HeT yKa3aHWi O HEOOXOAMMOCTH OnpeneNneHus (HaKTUYECKOTo
yCWINs B3aMMOJEHCTBHS KOJIOHHBI M KOJIOHHOTO CTaKaHa, KOTOPOE BO3HMKAET IIOCIIE
IIPOBEJEHUS 3aTSKKU KOJIOHH.

IIpumep 2
1.2. Jlna mpenynpexaeHus OTKa30B KOJOHH JEHCTBYIOLIMX IPECCOB pa3padoTaHbl U
BHEJIPEHBI CIEAYIOUINE TEXHUUYECKHE PEILICHUS.

1.2.1. Texuomnorusa U TNEPEHOCHBIE PACTOYHO-HAIUIABOYHBIE KOMIUIEKCHI  JUIS
BOCCTAHOBJIEHUS HA MECTE IOBPEXKICHHBIX IOBEPXHOCTEM IONEPEUYMH B 30HE KOHTAKTa C
raikamMu KOJIOHH.

1.2.2. TexHoJIOTHS CO3AaHUS YCHIINS 3aTSKKH, TTO3BOJISIONIAs 00€CTICUUTh HEOOXOTUMOE
yCUJIME 3aTSKKH KOJIOHH B TIOTIEPEYMHAX HA MPOTSHKEHUH 33JJaHHOTO CPOKa IKCIUTyaTalun. JTa
TEXHOJIOTHUA OOJIKHA 6I)ITI> HUCITIOJIB30BAaHA KakK IJIs1 BHOBb MOHTI/IpyeMLIX 6a3OBBIX neTaneﬁ, TaK U
JUISL IeTanel, KOHTAaKTHbIE IOBEPXHOCTH KOTOPBIX BOCCTAHOBIICHBI ITOCIIE PEMOHTA.

1.2.3. lepexTocKomnust KOJIOHH /JIsl paHHEr0 0OHApYKEHHUSI BO3MOKHBIX TPELIUH B BUTKaX
pe3bObl. s nedeKToCKOmuHu Pe3bOOBBIX YYaCTKOB KOJOHH UCHONB3YIOTCS CHEIHAIBHO
orpaboTaHHble MeTOABl  yibTpa3BykoBoro KoHTpods (Y3K). Tpemunsl HeOombIIONH
IOPOTSDKEHHOCTH MOTYT OBITH YCTpaHeHbl 0e3 ymepOa Ui MpPOYHOCTH U JIOJTOBEYHOCTHU

KOJIOHHBI.
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1.2.4. MeTtonuka, crielUagbHbIE TATYMKA M MPOTPaAaMMHOE 00ECTICUeHHE I KOHTPOJIS
YCUIIMSL 3aTSDKKM MEXAY TalKOW KOJIOHHBI W TIONEPEYMHOM B TIPOIIECCE DKCILTyaTallvH.
[IpenycMoTpeHbl BO3MOXHOCTH  ONpENENEHUs HAarpy3kd IO KOJIOHHE, TMpU KOTOPOW
pacKpbIBaeTCs CTHIK, U OMPEJICTICHUS 3araca 10 yCHIHIO 3aTSHKKH.

Pe3ynbpTaThl KOHTPOJIS PACKPBITHS CThIKA B Mpoliecce padodero HarpyKeHus, KOTOphIe
BBIBOJATCS Ha DOKpaH, IOKa3aHbl Ha puc. 1, a. Eciam CTBIK HE pacKpbIBaeTCs, AaTUUK
PEruCTPUPYET TOJIBKO JABICHHUE (, XapaKTEPU3YIOIIEee PEKUM HarpyKeHus mnpecca. Eciau cTbik
pacKpbIBaeTcs, TO HA HKpaHE NOSIBISIETCS TOPU3OHTAIbHAS MpAMas ( pc, ONPEIEISIIOIIAS
JaBJIeHUE  p.C., IPU KOTOPOM HAYUHAETCS PACKPBITHE CTHIKA.

PesynbraThl ompeneneHus 3amaca IO YCWIMIO 3aTsDKKWM IIOKa3aHbl  Ha puc.l, O.
HanpsxeHne o3ar oT ycuinus 3aTsSKKM B KOJIOHHOM CTaKkaHE MMEET OTPULIATEIIbHOE 3HAYCHHE,
HanpspKeHue ot paboueil Harpy3ku opad UMEeT MOJIOKUTENFHOE 3HAYCHUE, HO JJIS1 HATIIS THOCTH
o0e KpuBbIe IOKa3aHbl BbIlEe OCH abcuucc. OTHOLIEHNE N= Gsar/ Gpag AAET 3arac M0 YCHIUIO
3aTsOKKHU. Eciu n < Npacq HEOOXOAMMO BOCCTAaHOBHUTH IPOCKTHOE YCHIINE 3aTSXKKU.

q, MIla o, MIla

Q L

yar

Qi —

Qoef——

L, cex t

Puc. 1, a. Konrpons ycunus 3atsokku Puc. 1, 0. KoHTponb ycunust 3aTsSKKH KOJIOHH B
MOTIEPEYMHAX: @ — COCTOSIHMSA CThIKa KOJIOHH B MOINEpPEYMHax: 0 — KOHTPOJb 3amaca Mexmy
rafiKoW W MONEPEYNHON: ( — JABJICHHUE N0 YCWIMIO 3aTSKKH: Gsar — HAIIPSDKEHUS B KOB IVIABHBIX
UUIUHAPAX; ( pc. — JAABICHHE, NPU JIOHHOM CTAKaHE IIONEPEYMHBI OT YCWIHS 3aKOTOPOM
PAaCKpBIBAETCA CTBIK TAKKH; Gpag.max — MAKCUMAIbHOE HANPSKEHUE

B KOJIOHHOM CTaKaHe OT paboueil Harpy3ku; n

= Gsar/ Opag.max — 3a11aC TI0 YCHIIHIO 3aTSHKKH
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7 OIIeHO‘leIe cpeacrea AJid MpoOBEACHUSA l'[pOMQ)KyTO‘lHOifI aTrTreCTalumn

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘IEHI/Iﬂ U OICHOYHBIC CPpEeACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘lHOﬁ
arrecranmum:

CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLINU

[TnanupyemMele pe3yIbTaThl 00yUYCHHS

OrneHoYHbIE CpeICTBA

I1K-13 YMeHueM npoBepsTh TEXHHYECKOE COCTOSIHME M OCTATOYHBIN pecypc TEXHOJI0THYeCKOro 000py10BaHNsl, OPraHU30BbIBATH NPO(PHIAKTHYECKHH 0CMOTP H
TeKyIIUi PeMOHT TeXHOJIOrHYeCKNX MAaIMH U 000py/10BaHUs

3HaTh

- OCHOBHBIC ONIPCACIICHUA U ITOHATUSA,

- OCHOBHBIC  TpeOOBaHMA W  TPaBUIIY
MPOBEPKU TEXHHYECKOTO COCTOSIHUSI;

- METOJIbl BOCCTAHOBJICHUS JIETaleld M Y3JIOB
METaJUTypru4ecKuX MallluH;

o0CITy KUBaHWMs,

JleTane u ysJoB

- METOABl  TEXHUYECKOIO
BOCCTAHOBJICHUSI U PEMOHTA
METaJULyPrHYECKHUX MAallVH

YMeTs

- KOPPEKTHO BBIPAXKaTh M apryMEHTHPOBAHO
00OCHOBBIBAaTh IMOJOXEHUSI NPEAMETHOH obnacTul
3HAHUS;

- o0cyxIaTh CIocoObI s dexTrBHOTO
pelieHuss 1O  TEKyImEeMy pEMOHTY  MalllWH,)
BOCCTAHOBJICHHIO neranen u y3JI0B
METaJUTyPruYeCKUX MaIH pacro3HaBaTy

s dexTrBHOE penieHne oT HeaddekTuBHOTO;
- pacrio3HaBath 3(QQPEKTHBHOE pEIICHHE OT

HeadekTuBHOTO .

ITepeyeHb TeM MPAKTHYECKUX 3AHSITHIA:
1. BbIOOp cocraBa HAIUIABICHHOTO MeETallla B 3aBHCHMOCTH OT BHIOB HW3HAIIMBAHUS
JieTasiell 000pyI0BaHUS.
Ilenp paboOTHI:
MOBEPXHOCTEH JieTanieil 000py0BaHUs B 3aBUCUMOCTH OT YCJIOBHN Pa0OThI U BUa U3HALTUBAHMSL.

W3ydyeHre mNpPUHOMIIOB BRIOOpA THIA HAIUIABJICHHOTO MeETauia Juid  padoumx|

2. OJeKTpoApl Uil PYYHOH HAalIaBKM HMOBEPXHOCTHBIX CJIOEB C OCOOBIMH CBOMCTBAMH.
Lens pabotbl: O3HAKOMHUTHCS C MapKamy, THIIAMHU, XapaKTEPUCTHKOH W Ha3HAUYCHHEM JJIEKTPOJIOB,
NpeHa3HaYeHHbBIX Il PyYHOH HAIUIAaBKU TTOBEPXHOCTHBIX CIIOEB ¢ 0COOBIMU CBOMCTBAMH.

3. ITpoucxoxnenue 1eeKToB B HAIUIABIICHHOM MeTaJlle U CIIOcOObl uX ycTpaneHus. Llens
paboter: U3yunTh mpoucxoxaeHue ae(ekToB (TpeuirH, op) B HAIIaBIEHHOM MeTaJllie U Mepbl 0OpHObI
C HUMH.

IlepeyeHb TeM Ha 3a4eT:

1. Uctopuss pa3BuTUS TEOPUM W TNPAKTUKA BOCCTAHOBICHHS W  YIPOYHEHHS
ObIcTpoM3HAIIMBAIOIUXCs Aetaneil o0opynoBaHuss OOBEKTH NPO(ECCHOHATIBHOM NESTEIBLHOCTH B
paMKax BEIOpaHHOM CIEHHUATBEHOCTH.

2. Uznoc peraneit oOopymoBanus. YciioBus pabOTBl M XapakTep H3HOca JeTajel
000pyIOBaHMsI M TEXHOJOTMYECKOr0 MHCTpyMEHTa. Buabl m3HammBanus B3aumMOCBs3b HM3y4aeMBIX




Bnanets

- HpO(beCCI/IOHaJ'ILHI)IM S3BIKOM HpeI[MeTHOﬁ

o0Jy1acTH 3HAHUS,

- crocobamu

JIEMOHCTPAIIHH YMEHUS]

AHAJIM3UPOBATH CUTYAIIHUIO;

- crocobamMu OLICHMBAHHUsA 3HA4YMMOCTH M

MPaKTUYECKON
PE3YIIbTATOB.

IIPUTrOJHOCTH

TIOJTYYCHHBIX

JUCLHUIUIMH € 33Ja4aMd MPo¢eCcCHOHANBHON AEATENbHOCTH.

3. Knaccugpukanus u CymHOCTh CHOCOOOB BOCCTaHOBJICHHMSI M YMPOYHEHHs] paboumx

noBepxHocTel. MIX HasHaueHne u objacTu mpuUMeHeHHs. BpIOOp cocTaBa M CBOWMCTB YIMPOUHSIOMINX
NOKPBITUIT OCHOBHBIE TEXHOJOTHUECKHUE NIEPEAEIbl YePHON METAJLTYPIHH.
4. CoBpeMeHHBIE HAIUIABOYHbIE Marepuanbl. M3HOococToiikue marepuanbl. Beibop crutaBoB ams
BOCCTAHOBJICHHSI M YIPOYHEHUs. Matepuansl I BOCCTAHOBUTEIBHOW W HM3HOCOCTOMKOW HAIUIABKH.
Koppo3noHHO-CTOlKIE HAIUTABOYHBIE MaTepUaTbl. XapaKTEePUCTHKA, CBOWCTBA M 00IACTH MTPUMEHEHHS.
Pacyer cocTaBoB MOPOIIKOBEIX MPOBOJIOK. KpUTHYeckre TeXHONIOTHH.

5. Teopernyeckue OCHOBBI HaruiaBku. OcCHOBHOM Meramui. CBapuUBa€MOCTb OCHOBHOTO
MmeTtasuia. IloronHas sHeprust ¥ CKOpPOCTh OXJiaxaeHus. PexxuMel HarutaBku. [0l OCHOBHOrO MeTasia B
MeTajule HaaBku. TepMooOpaboTKa Iocie HamiaBKU. TeXHOJOTMYECKHE MAalIMHBI 1 000pYyIOBaHHE
METaJITypru4eckoro Npou3BoACTRA.

6. OOm1ast XxapakTEepUCTHKA TEXHOJIOTUH HamblieHUs1. CriocoObl HANBIICHUS, MX CYLTHOCTb.
Hanpuissemsle Matepuainsl. [IpoyHOCTD crienyieHnsl HOKPBITHSA C OCHOBHBIM MAaTE€PHUAJIOM U MEKAY COOO.
[TnoTHOCTH TIOKPBITHA. TepMo0OpaboTKa Mocie HAaHECEHUS TTOKPBITHSL.

7. TexHomoruss BOCCTAHOBIEHHWS M YNPOYHEHHUS  JeTajed  METaJTypruyecKoro
000pyI0BaHMsI HATIABKOW M HambuieHueM OpraHu3ays HayYHOU padoThl CTY/ICHTOB.

8. VYnpouHenue geraneil MalliH TOBEPXHOCTHBIM IUIACTUYECKUM Ae(hOpMHUpPOBAHUEM.
O06paboTka paboumx MOBEPXHOCTEH METOAAMH MOBEPXHOCTHOTO IUIACTUYECKOro Ae(hOpMHpPOBAHUSL.
®opMHUpoBaHHE  YINPOYHEHHOTO  CJIOS  JeTajell  METOAOM  IOBEPXHOCTHOTO  IJIACTUYECKOIO
nepopmupoBanua  (III1). OcrarouHble HampsHKEHUsT M CBA3b  COCTOSHUS —IIOBEPXHOCTH  C
JKCIUTyaTallMOHHBIMHU CBOMCTBAMMU JI€TaJIE.

9. Texnomoruun, obopymoBanne u upumenenue III1J[. Jlpyrue wmeTomsl W CcrocoObl
MOBBIILICHUS CTOMKOCTU JETald M UX BoccTaHOBIeHHA (OOKaThIBaHUE, BBITJaKUBaHUE, Y300paboTKa,
YeKaHKa, YIIPOUYHEHNE TTPOBOJIOYHBIM HHCTPYMEHTOM, 00paboTKa JpoOkIo U Ap.).

JedexThl HAaTIaBOK W HarbUIeHUs. [IpnarHbBI 00pa30BaHUs M METOMBI HX OOHAPYKEHHS.

IIK-15 YMenuem Bblﬁl/lpaTb OCHOBHBIC H BCIIOMOTaTE/JIbHbIC MaTEpPUAJbI, CIocoobI peanqu3alii TEXHOJOTHIECCKUX MPOLECCOB, IPUMECHATD NMPOTrPECCUBHLIE METOAbI
IKCILTyaTallui TEXHOJOIrHN4€CKOoro oﬁopynosalmﬂ MPH U3TO0TOBJICHUE TEXHOJOIHYECKUX MAIlIHH




3HaThb

- OCHOBHBIC METOJIBI BEIOOpA
KOHCTPYKIIMOHHBIX MaT€pPUAJIOB;

- METOJIUKY BHIOOpA Pa3IMUHBIX THIIOB
BOCCTaHOBJICHHS M YIIPOUHEHUS AeTallei MaITuH
JUIS HOBBIIICHUS H3HOCOCTOMKOCTH U
JIOITOBEYHOCTH,

- METOJIOJIOTHIO BEIOOpA BOCCTAHOBJICHUS U
YIPOYHEHUS JeTaNel MAIlliH TSI IOBBIIICHHS
H3HOCOCTONKOCTH U JIOJTOBCYHOCTH.

YMmetn

- MPUMEHSATH OCHOBHBIE METO/IbI
BOCCTAHOBJICHHS M YIIPOYHEHUS JeTalled MalInH
JUIS1 TIOBBILIICHUSI K3HOCOCTOMKOCTH U I0JITOBEYHO-
CTH;

- NPUMEHSTh METOJIUKH BEIOOpA Pa3IMIHBIX
THUIIOB BOCCTAQHOBJICHHS M YIIPOYHEHHUS JAeTajen
MaIlMH JUIs TIOBBIMICHUS] H3HOCOCTOMKOCTH M
JIOJITOBEYHOCTH;

- MIPUMEHATH METOOJIOTHIO BEIOOpa
BOCCTaHOBJICHUS M YIIPOYHEHUS JieTaNeH MallliH
JUTS TIOBBIICHUS] N3HOCOCTOWKOCTH 1
JOJITOBEYHOCTH.

IlepeueHb TeM NPpaAKTUYECKUX 3AHATHIA:

1. Bsibop cocTaBa HaMIABICHHOTO METALIA B 3aBUCUMOCTH OT BH/IOB W3HAIIINBAHKS ICTANICH

obopymoBaHMsL.

Ilenp pabotsl: l3ydeHune mNpUHLOUIOB BBIOOpPAa THUNA HAIJIABICHHOTO MeTaula s  pabouux
MOBEPXHOCTEM AeTaneil 000py10BaHUS B 3aBUCMMOCTHU OT YCJIOBHIA PaOOTHI ¥ BUIa U3HAIIMBAHUS.

2. DJeKTpo.bl IS PYYHO HAIUIABKU MOBEPXHOCTHBIX CIIOEB C OCOOBIMHU CBOMCTBAMHL.
Llenp paboTbl: O3HAKOMHUTBCS C MapKaMmM, TUIAMM, XapaKTEpPUCTUKOM W Ha3HA4YEHHEM 3JIEKTPOIOB,
IpeIHa3HAYeHHBIX U1 PyYHOH HAIUIaBKU IOBEPXHOCTHBIX CJI0EB ¢ 0COOBIMU CBOMCTBAMH.

3. [Tpoucxoxnenue neheKTOB B HAIUIABJICHHOM METaJlJIE U CIIOCOObI UX ycTpaHeHus. Llemns
paboter: U3yunts poucxoxaenne AeeKToB (TpemrH, Mop) B HATUIABJICHHOM MeTajlie ¥ Mepbl 00PHOBI
C HUMH.

Ilepeyenb TeM Ha 3a4eT:

1. Hctopus pa3BUTHSL TEOPHMM M TNPAKTHUKU BOCCTAHOBICHHS W YIPOUHEHHS
OBICTpOM3HAIIMBAOIINXCA NeTaneil o0opymoBaHus OOBEKTH NPOPECCHOHATBFHOW NEATEIIEHOCTH B
paMKax BEIOpaHHOM CIEUATEHOCTH.

2. WzHoc neranedt oOopymoBaHus. YcClIoOBUsL pabOTBl M XapakTep H3HOcA JieTaliei
OGOpy&OBaHI/IH U TEXHOJIOI'MYCCKOI'0 MHCTPYMCHTA. BI/I)Z[I)I W3HaImBaHusA B3anmocBs3b HU3y4aCMbIX
JUCHUIUIMH € 3aJa4aMu po¢eCCHOHANBHON AESTeNbHOCTH.

3. Knaccudpukanus u cymHOCTh cIIOCOOOB BOCCTAHOBJICHUSI M YNPOYHEHUS paboumx
noBepxHocTel. Mx Ha3HayeHue W oOyiacTH IpuMeHeHUs. BbiOop cocTaBa M CBOWMCTB YIMPOUHSIOMINX
NMOKpEITH OCHOBHBIE TEXHOJIOTHUECKHE TEPEACIIbI YePHONU METaJLTyPTHUH.

4. CoBpeMeHHbIE HalIaBOYHbIe MaTepHaibl. I3HOococTolikue Marepuansl. Beibop criiaBoB




Bnanets

- HAaBBIKAMU MPUMEHEHHUSI OCHOBHBIX METO/IOB]
BBIOOpa BOCCTAHOBIICHUS M YIIPOYHEHUS JIeTaleit
MaIlFH JI51 TIOBBIIIEHUS! M3HOCOCTONKOCTH U
JONTOBEYHOCTH;

- HaBBIKAMH PUMEHEHHUSI METOANKH BHIOOpA
Pa3TMYHBIX THIIOB BOCCTAHOBJICHHS W YIIPOUHEHUS
JeTaneil MalTiH JIs1 TTOBBIIICHUS
HM3HOCOCTOWKOCTH H JIOJTOBEYHOCTH;

- HaBbIKAMHU TMPUMEHEHUS METOJI0J0TUN
BBIOOpAa BOCCTAHOBJICHUS M YIIPOUHEHUS JieTasIek
MAIlWH AJIs1 MOBBILIEHUS U3HOCOCTOUKOCTH U
JOJITOBEYHOCTH.

JUIl BOCCTAaHOBJICHHS M yIOpOYHEHUs. Marepuanel 711 BOCCTAHOBHUTEJIBHOHM M H3HOCOCTOMKOM
HarutaBku. Koppo3nOHHO-CTOMKIE HAIUTABOYHBIE MAaTEpPHAbl. XapaKTEPHCTHUKA, CBOWCTBA M OOJIACTH

IpUMEHEHUs. PacueT cocTaBOB MOPOIIKOBBIX IPOBOJIOK. KpuTHueckue TeXHONIOruy.

S. Teopernueckue ocHOBBl HamuaBku. OcHOBHOM Mertama. CBapuBaeMOCTb OCHOBHOI'O
MeTasia. [loronHast SHEpTHUa U CKOPOCTh OXJaxAeHUs. PexxnMel HammaBku. [lo1st OCHOBHOTO MeTalljla B
MeTajule HamaBkd. TepMooOpaboTka mocie HamiaBKd. TeXHOJIOrHmYeckne MallluHBl U 000pYIOBaHHE
METaJUTyprU4ecKOro NpOU3BOACTBA.

6. OO0mmas xapakTepUCTHUKA TEXHOJIOTUN HanbUIeHHs. CIIOCOOBI HANBUICHHUS, HX CYITHOCTb.
Hanpuisemble matepuansl. [IpoYHOCTH CLEMICHHS MOKPHITUS C OCHOBHBIM MAaTEpHAIOM M MEXIY
co0oii. [ImotHOCTE TTIOKpBITHSA. TepMooOpaboTKa MOCiIe HaHECEHHUS TIOKPBITHS.

7. TexHoJaoruss BOCCTAaHOBJIEHUS U JeTaneu

YOPOYHEHHUS METaJUTypru4ecKoro

000pyI0BaHUs HAIJIABKOM U HambuIeHHeM OpraHu3alys Hay4yHOU pabOThI CTYICHTOB.

8. YrupodHeHre eTaneid MalliH TOBEPXHOCTHBIM IIACTUIECKUM JIe(hOPMUPOBAHUEM.
OO6paboTka paboYmx IMOBEPXHOCTEH METOJaMH MOBEPXHOCTHOTO IIIACTHYECKOTO Ie(OpMHUPOBAHUS.
dopMHupoBaHHE  YIMPOYHEHHOTO  CIIOS  JIeTajled  METOIOM  IOBEPXHOCTHOTO  ILUTACTHYECKOTO
nedopmupoBanus  (IMI1/I). OcraTouHble HANPSHKEHUS W CBS3b  COCTOSIHUS —IOBEPXHOCTH C
AKCIDTyaTaIl[MOHHBIMU CBOWCTBAMU JIeTaJCH.

9. TexuHonoruu, obopyaoanue u npumenenue I1I1J]. JIpyrue mMeTombl U CrOCOOBI MOBBIIICHUS
CTOWKOCTH JeTanu U uUX BoccraHoBiieHHS (OOKaThiBaHWE, BbIMTaKUBaHUE, ¥Y300paboTka, YeKaHKa,
YIOpPOYHEHUE TPOBOJOYHBIM HWHCTPYMEHTOM, 00paboTka napoObio W Ap.). edexTsl HaruraBok u
HarnpiieHus. [[prauHbl 00pa3oBaHus M METOIBI UX OOHAPYKEHHSL.




0) [lopsinok nMpoBeeHUsI MPOMEKYTOYHOM ATTECTAIUN, NOKA3aTeJ M U KPUTEPHHI
OLCHUBAHMUS:

IIpomexxkyTouHas arrectauus N0 AUCHUILIMHE «BoccTaHOBIEHHE M YIIPOYHEHHUE BAJIKOB U
IIPOKATHBIX CTAHOB» BKIIKOYAET TEOPETUYECKHUE BOIPOCHI, IO3BOJSIOIINE OLEHUTh YPOBEHb
YCBOGHUSA OOyYaromMMHCS 3HAaHUM M MpPaKTUYECKHE 3aJaHUsl, BBIABJISAIONINE CTENEHb
c(OpMUPOBAHHOCTH YMEHHM U BIaJCHUN, IPOBOAUTCS B opMme 3aueTa U B GopMe BBIIOTHEHUS
KOHTPOJIBHON paboThl. 3a4eT MO JaHHOW JUCIHMILIMHE MPOBOAWTCS B YCTHOW ¢opMme Mo
BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

- «3aYTeHO» - OOydYarolMii TIOKa3bIBae€T CPEAHHMA ypPOBEHb CHOPMUPOBAHHOCTU
KOMIIETCHIIMM. 3HAE€T OCHOBHBIC OMNpPEACNICHUS W TOHATHUS, YMEET KOPPEKTHO BBIpAXKaTh U
apryMEHTUPOBAaHO OOOCHOBBIBATH TOJIOXKEHUS MpPEeIMETHOW oO0jacTh 3HAHUS, BJIaJeeT
po(ecCHOHANBHBIM SI3bIKOM MPEAMETHON 00JIacTH 3HaHMsI, 3HaeT OCHOBHBIE METO/bI BhIOOpa
KOHCTPYKLIHMOHHBIX MaTepUANOB, YMEET HPHUMEHSITh OCHOBHBIE METOAbl BOCCTAaHOBICHUS U
YIOPOUYHEHHUS JAeTalled MalllWH ISl TMOBBIIMICHUS] W3HOCOCTOMKOCTH U JIOJITOBEYHOCTH, BIAACET
HaBBIKAMHM ITPUMEHEHHUsI OCHOBHBIX METOJIOB BHIOOpAa BOCCTAHOBJICHUS U YIIPOUHEHHUs JAeTalien
MAalIUH JJi MOBBIIIEHUS U3HOCOCTOMKOCTH U JOJITOBEYHOCTH.

- «He 3a4TeHO0» - pe3yJbTaT 00y4YeHUsI HEe JTOCTUTHYT, CTYJICHT HE MOXKET MTOKa3aTh 3HAHUS
HA YpPOBHE BOCIPOU3BEACHUA U O0OBbsACHEHUS UHPOpMAlMU, HE MOXKET I[0Ka3aTh
MHTEJJICKTyallbHbIe HaBBIKU PEIIEHUS 3a7a4 U TIOCTPOSHUST N300pakKeHUI.

8 YueOHO-MeTOAMYECKOe U HH(POPMAIIHOHHOE o0ecTieYeHUe TUCUUIIMHBI (MOLYJI51)

a) OcHoBHas1 JIMTEpaTYpa:

1. Muxaitmnueia, C. B. BoccraHoBnenue u ynpoyHeHHe AeTajeil MaliuH : yuyeOHoe
nocodue / C. B. Muxaiinuupia, M. A. llekiiees, A. B. SIpocnasies ; MI'TY. - MarHuToropex :
[MITY], 2017. - 179 c. : wn., TaOm., cxeMmbl, mauarp., rpad., sckm3el, dept. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3284.pdf&show=dcatalogues/1/1137
415/3284.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooOsekt. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-0932-8. - ImeeTcs nedaTHbIi aHajIoT.

2. Muxaitmupia, C. B. Ilnactmyeckoe nedopmupoBaHWe, HaIUIaBKa, HAlbUICHUE W
TUTAKUPOBAHHUE JIJIS1 BOCCTAHOBIICHUS U YIPOYHEHHs JeTalel MaliuH © yueonoe mocoodue / C. B.
Muxaitmuieia, A. U. bensie ; MI'TY. - Marautoropck, 2013. - 179 c. : wn., cxemsl, Ta0m. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=640.pdf&show=dcatalogues/1/11094
92/640.pdf&view=true (mata oopamenus: 25.09.2020). - MakpooOBbeKT. - TEKCT : 3JCKTPOHHBIIH.
- ISBN 978-5-9967-0386-9. - MImeeTcst me9aTHBIN aHAJIOT.

3. Muxaiinunbia, C. B. CBapouHble U HAIIABOYHBIC MaTepHaibl | KOHCIEKT Jekiuit / C.
B. Muxaitmmneia, A. U. Bensies ; MI'TVY, kad. [MuTO/]. - Marautoropck, 2012. - 199 c. : wi.,
CXEMBI, Ta0II. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=547.pdf&show=dcatalogues/1/10968
19/547 .pdf&view=true (mata oopamenwus: 25.09.2020). - MakpooOBeKT. - TEKCT : AIeKTPOHHBIN.
- Meercs neyaTHBIN aHAJIOT.

0) JomosiHuTEILHAS JIUTEpaATypa:

1. XXupxkun, FO. B. OcHOBBI TeOpuM TPeHUS M U3HAIIMBAHUS (OCHOBBI TPUOOTEXHUKH) :
yuebnoe mocobue / 0. B. XKupkun. - 2-¢ uza., moarot. mo med. usa. 2007 r. - MarHuToropck :
MI'TY, 2011. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:


https://magtu.informsystema.ru/uploader/fileUpload?name=3284.pdf&show=dcatalogues/1/1137415/3284.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3284.pdf&show=dcatalogues/1/1137415/3284.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=640.pdf&show=dcatalogues/1/1109492/640.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=640.pdf&show=dcatalogues/1/1109492/640.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=547.pdf&show=dcatalogues/1/1096819/547.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=547.pdf&show=dcatalogues/1/1096819/547.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=985.pdf&show=dcatalogues/1/11191
19/985.pdf&view=true (marta oopamenwus: 25.09.2020). - MakpooOBEKT. - TEKCT : 3IeKTPOHHBII.
- Cenenus noctynHsl Takxke Ha CD-ROM.

2. Marepuanbl UIsi CBapKH, HAIUIaBKH, MMAWKK U HambLICHHS . yueOHOoe mocobue / C. B.
Muxaininuneia, M. A. Illekmees, A. B. ﬂpocnaBueB K. T ITamenko ; MI'TY. - MarauToropck :
MI'TY, 2016. - 207 c. HJI, TaoJI., CXEM. - URL.:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 2268. pdf&show dcatalogues/1/1129
774/2268.pdf&view=true (mara oopamenus: 25.09.2020). - Makpoobdbekr. - Tekcr
ANEKTPOHHBIN. - FIMeeTCs revaTHbIid aHaJIOT.

3. OCHOBBI CBapOYHOTrO MPOM3BOACTBA. JIaOOpATOPHBIH HMPAKTUKYM | yueOHOE mocooue /
C. B. Muxaiimusia, B. U. benses, A. B. SpocnaBues, M. A. Illexmees ; MITY. -
MarauToropck, 2013. - 56 c. : WL, CXEMBI, Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=639.pdf&show=dcatalogues/1/11094
89/639.pdf&view=true (mara obpamenus: 25.09.2020). - MakpooObeKT. - TEKCT : 3JEKTPOHHBIIA.
- ISBN 978-5-9967-0388-3. - lImeeTcs neyaTHBIN aHAJIOT.

4. Cpapka crenuaibHbIX CIUTaBOB : yueOHoe mocobue / C. B. MuxaimuipiH, C. U.
[TnaroB, A. H. Ememomun, M. A. Illekmee ; MI'TY. - Maruurtoropck : MI'TY, 2016. - 1
anektpon. ont. jguck (CD-ROM). - 3arm. ¢ tutyn. okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2329.pdf&show=dcatalogues/1/1129
964/2329.pdf&view=true (mara oo6pamenus: 25.09.2020). - Makpoobbekr. - Tekcr
AIIEKTPOHHBIN. - CBenenus goctynHsl Takke Ha CD-ROM.

B) MeToanueckue ykazaHus:

1. XKupkun, FO. B. OcuoBbl Tpubosioruu : npaktukym / FO. B. Kupkun ; MI'TV. -
Marawurtoropck : MI'TY, 2018. - 51 c. : wi., Ta6xn., cxemsl. - ISBN 978-5-9967-1164-2. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3642.pdf&show=dcatalogues/1/1524
717/3642.pdf&view=true (mata ooOpamenus: 25.09.2020). - MakpoobdbekT. - Tekcr
JJIEKTPOHHBIN. - IMeeTcs nmeyaTHplil aHasor.

2. llexmeeB, M. A. CTpykTypa CBapHBIX COeIMHEHHMA. METO/bI OMIMCAaHUs U aHAN3a |
naboparopusblii npaktukym / M. A. Illekmees, A. b. Cerukos, C. B. Muxaiinuipi ; MI'TY. -
Maruutoropck : MI'TY, 2016. - 1 snektpon. onT. auck (CD-ROM). - 3ari. ¢ TuTy. 3KpaHa. -
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2776.pdf&show=dcatalogues/1/1132
914/2776.pdf&view=true (mara o6pamienus: 25.09.2020). - MakpooObekT. - TekcT
JIEKTPOHHBIN. - CBeneHus AocTymHbl Takke Ha CD-ROM.

r) [Iporpammuoe ob6ecneuenue u UnTepHeT-pecypcebi:
IIporpammHoe obecnieueHue

Haumenosanue 10 Neo norosopa CpoK AeiCTBUS TUIEH3UU
MS —  Windows | 1-1227-18 o1 08.10.2018 11.10.2021
Professional (ais x1accoB)
MS Office 2007 Professional Ne 135 ot 17.09.2007 OeccpouHo
7Zip CcBOOOIHO 0OECCPOUHO
FAR Manager ¢BOOOIHO 0ecCcpoYHO

[Iepeuens HeoOxoauMbIX UHTEpHET-pecypcoB:
1. HammonanbHas uHGOpMALMOHHO-aHAJIMTUYECKAs crucTeMa — PoccuiicKuii MHIEKC HAy4YHOTO
uuruposanus (PUHII). — URL: https://elibrary.ru/
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https://magtu.informsystema.ru/uploader/fileUpload?name=2268.pdf&show=dcatalogues/1/1129774/2268.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2268.pdf&show=dcatalogues/1/1129774/2268.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=639.pdf&show=dcatalogues/1/1109489/639.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=639.pdf&show=dcatalogues/1/1109489/639.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=2329.pdf&show=dcatalogues/1/1129964/2329.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3642.pdf&show=dcatalogues/1/1524717/3642.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3642.pdf&show=dcatalogues/1/1524717/3642.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2776.pdf&show=dcatalogues/1/1132914/2776.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2776.pdf&show=dcatalogues/1/1132914/2776.pdf&view=true
https://elibrary.ru/

2. TlouckoBas cucreMa  Akaaemus Google (Google Scholar). - URL:
https://scholar.google.com/

3. Hudopmanuonnas cucrema — EnuHoe OKHO JOCTyna K WMHGOPMAIMOHHBIM pecypcam. —
URL.: http://window.edu.ru/

4. ®depnepanbHOE TOCyAapCTBEHHOE OrokeTHOe yupexaeHue «DenepanbHblii HWHCTUTYT
NpOMBIIILIEHHOM coocTBeHHOCTHY. — URL: https://www1.fips.ru/

5. O6pasoarenbhusiii nopran @PI'BOY BIIO «MI'TY um. I'.1. Hocosa» http://Ims.magtu.ru

6. Poccwiickas Tl'ocynapcrBenHas oubMoTeKa. Karamnoru
https://www.rsl.ru/ru/4readers/catalogues/

7. MexnyHaponHas HayKoMeTpuuyeckas pedepaTuBHas W TOJHOTEKCTOBas 0a3a JaHHBIX
Hay4HbIX u3ganuii « Web of science» http://webofscience.com

8. MexnyHnapoaHas 06a3a Hay4HbIX MaTepuUajoB B 00JacTH (PU3MUECKUX HAYK U MHKUHUPUHTA
SpringerMaterials http://materials.springer.com/

9. MexnyHnaponHas pedepaTuBHas M TOJTHOTEKCTOBas CIpaBoYHas 0a3a JaHHBIX HAyYHBIX
m3nanmii «Springer Nature» https://www.nature.com/siteindex

10. ApxuB HayuHbIX XypHaJIoB «HarroHanpHbIN 3J1eKTPOHHO-UH(OPMALIMOHHBIN KOHLIOPIILYM»
(HIT HOUKOH) https://archive.neicon.ru/xmlui/

11. DnextponHas 6a3a mnepuoandeckux wusnanuii East View Information Services, OOO
«IBUC» https://dlib.eastview.com/

9 MarepuajibHO-TEXHHYECKOE o0ecneyeHne TUCIUTLTHHBI (MOTYJIsT)
MatepuanbHO-TEXHUYECKOE 00ecIiedeHHEe JUCITUILINHBI BKIIOYAET:

Tun u Ha3BaHHMe AyIUTOPUH OcHalieHue ayIuMTOPUMA

MynbTUMEIUWHBIE CPECTBA XPAHEHNUS, IIEPEIAYU U

AyIII/ITOpI/IH IS IEKIIMOHHBIX 3aHsITUN Mpe€aOCTABIICHUA I/IHq)OpMaHI/II/I. BI/II[eOpOJ'H/IKI/I
(mpumaratoTcst)

VYueOHbIe ayIUTOPUH JUISL npoBefenus | Harmsagaele martepuanbl M ydeOHBIE MOJENH IS

MNPaKTUYECKUX 3aHATHUH, PYIIOBBIX U | BBIITOJIHEHUS MPAKTUYECKUX padoT:

HWHJUBUYaIbHBIX KOHCYJIbTALIUM, tekywero | IlepcoHanbHple KOMIOBIOTEPHL € MakeToM MS

KOHTPOJISL ¥ IPOMEKYTOUHOMN aTTeCTAlIMU Office, KOMITAC 3D V16, Beixogom B MHTEpHET

U C JIOCTYIIOM B DJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETa

Jlaboparopust kadeaps MakeTbl MEeTaJUTyprudeckoro 000pyJoBaHusl.
JlabopaTopus cBapku O6opymoBaHue TSI BHITOJTHEHHS HATLIABKH TI0]T
(hmrocom

ObopynoBanue 1jsi BBIIOJTHEHUs] PYYHOH JyroBOMH
HaIUTaBKH

OO6opymoBanme ISl W3TOTOBJICHHSI HAIUIABOYHOU
MTOPOIIKOBOH MPOBOJIOKH

O06opyoBaHueE /7Sl Ta30BOY HAINIABKH

[MomemeHus 151 CaMOCTOSTENBLHOM PaOOTHI IlepconanbHble KOMIBIOTEPHI € MaketoM MS
00yJaronmmxcst Office, KOMIIAC 3D V16, Beixogom B MuTepHeT
U C JOCTYIOM B 3JICKTPOHHYIO HH(pOPMAIMOHHO-
00pa3oBaTenbHYIO CpPey YHUBEPCUTETA
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[lomemienue s XpaHeHUs] U NPOPHUIAKTHYECKOTO
00CITy>KUBaHUsl y4eOHOTO 000pyIOBaHUS

Cremnaxu 1yis XpaHeHHs yueOHOro 000pyAOBaHHUSI.
HIxadsr ans xpaHeHus: y4eOHO-METOJUUECKON
JIOKYMEHTAINH, y4eOHOTO 000pyI0BaHUS U yIeOHO-
HaTJSIIHBIX TOCOOUA.




