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Pabovass mporpamma cocrasnena Ha ocHoe ®I'OC BO mo HampapieHHIO MOATOTOBKH
15.03.02 TexHoMOrHYecKUue MaUIMHBI B 00OPYIOBaHUE, YTBEPXKAECHHOro npukazom MOuH P®
ot 20 oxta6ps 2015 1. Ne 1170.
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PaGouast mporpamMma o06peHa METOMYECKON KOMHUCCHEH MHCTHTYTa METAILTYPIUH, Ma-
IIMHOCTPOEHHS M MaTepHanoobpabotku «02» oktsdps 2018 r., mportokon Ne2.

Tpencenatens — 7 </ A.C. Casizion/

Pabouas mporpamma cocrasiena: JI.T.H., Ipodeccop

C. Benesckuii/

Penensenr: an. mexanux OO0 HIIL] «I'anveay, k.m.u.

% /B.A. Pycanos/



Jluer perncrpannu u3meHenuit u A0noaHenuii

Aara. [Tommucs
Ne Paznen Kparxoe conepxanne Ne nporokona ;:"BH
I/ | [porpaMMel U3MCHCHHSA / IONOIHEHUA 3ace/laHusA Kadpeapott
Kabeaps
AKTyanusanus nepeyHs e P
1 Pasnen 8 OCHOBHOH,  JONOJHHTEILHOM 04.09.2019. %/
JMTEPATYpHI M JHLEH3MORHOTO | IPOTOKON Nel
POrpaMMHOIo obecrieyenus
AKTyanu3anus MaTepHajibHO- 04.09.2019 P
2 Pasznen 9 TEeXHH4YEeCKoro  obecrmedyeHus I 2 /%
potokoi Nel /7
JIMCIATUIHHEBL
AKTyanuzamus nepeyHs )
o 31.08.2020.
OCHOBHOH,  JOMNOJHHUTEIBHOMN
3 Beamead TMpotokon Nel

JIMTEPaTyphbl U JHIEH3HOHHOIO
NPOrpaMMHOTo obecneycHus




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
JMUAarHOCTHKK M HaAeKHOCTH neranedt mammb», bl1.B.JIB.03.01 «/luHamuka ¥ MmpoOYHOCTH
TEXHOJOTMYECKHX MalluH», a Takxke npu mpoxoxaeHun b2.B.02(I1) «IIpousBoactBenHas -
MpakTHUKa TIO0 TONYyYEeHUI0 TMpo(ecCHOHANbHBIX YMEHHUW U OmbITa MpodeccrnoHalbHOM
nesrenbHocT», b2.B.03(II) «IIpou3BoacTBeHHOM - mnpeagumioMHol mnpakTuku», b3.5.02
«IToaroTOBKE K 3allIUTE U 3aIMTa BBHITYCKHON KBATM(PUKAIIMOHHON pabOThD».

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 JOJIDKCH O6J'Ia)laTB CJICAYHOIHUMHU
KOMIIETCHI UMM

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydYeHUs
KOMIIETEHIINH

IIK-13 YMeHueM npoBepsATh TEXHUYECKOE COCTOSIHUE U OCTATOYHbIN pecypc
TEXHOJIOTHYeCKOro 000py10BaHUs, OPraHU30BbIBATH NPOPUIAKTHYECKHUI OCMOTP U
TeKyUIUH PEMOHT T€XHOJIOTHYeCKUX MAILIHUH U 000py10BaHuSs

3HaThb - OCHOBHBIC OIIPCACIICHUA U HOHSTHUSA,
- OCHOBHBIC Tpe6OBaHI/I$I " 1paBuiia MPOBEPKU TEXHUUCCKOI'O COCTOAHMA,
- METOABI BOCCTAaHOBJICHHUA ;[eTaneﬁ " y3JI0B MCTAJLITYPIrUICCKUX MaIInH,

- METOAbI TCXHHUYCCKOI'O O6CJ'Iy)KI/IBaHI/I$I, BOCCTAHOBJICHUSA U PEMOHTA ):[eTaneﬁ




" y3JI0B METAJNTYPrudC€CKux MallnH

YMeTh - KOPPEKTHO BBIPaXKaTh U apTyMEHTUPOBAHO 0OOCHOBBIBATH MOJIOKCHUS
MpeAMETHON 00JIaCTH 3HAHUS;
- o0cyXaaTh crroco0s! 3 PEKTHBHOTO PEIICHHS M0 TEKYIIEMY PEMOHTY MAIlIvH,
BOCCTAHOBJICHHIO JICTAJIEH 1 Y3JI0B METALUTYPIrHYECKUX MAaIINH PAaCIIO3HABATh
s dexTuBHOE pereHne ot HedhPEeKTUBHOTO;
- pacrio3HaBath d(pPekTuBHOE pemenne 0T HedhPEKTUBHOTO .
CTpyKTypHBIi
BJIEMEHT [Inanupyembie pe3yibTaThl 00ydeHUs
KOMIIETECHIIUU
Bnaners - npoecCHOHAIBHBIM S3BIKOM TPEIMETHOM 00JIaCTH 3HAHHUS;

- croco0aMy IEMOHCTpAIMK YMEHHS aHAJIU3UPOBATh CUTYALIHIO;

- croco0aMu OLEHUBAHUS 3HAYMMOCTH U NPAKTUYECKON IPUTOJHOCTH
MOJYYEHHBIX PE3YJIbTaTOB.

IIK-15 YmenuneM BbIOMPATh OCHOBHBIE M BCIIOMOraTeIbHbIe MATePHAJIbl, CIOCO0bI
peanu3anuy TeXHOJIOTHYeCKUX NMPOLeccoB, MPUMEHSATH MPOrPecCUBHbIE METO/IbI
IKCILIYATANMHU TEXHOJIOTNYeCKOro 000py/10BAHUS MPU U3TOTOBJIEHHE TEXHOJIOTHYECKUX

MalllnH

3HaTe

- OCHOBHBIE METO/Ibl BHIOOpA KOHCTPYKIIMOHHBIX MaTepUaoB;

- METOAMKH BHIOOpA pa3IMYHBIX TUIIOB BOCCTAHOBJICHUS M YIPOUHEHUS
JleTaje MallliH U1 MOBBIIEHUS U3HOCOCTOMKOCTH U TOITOBEYHOCTH;

- METOJI0JIOTHIO BBIOOpA BOCCTAaHOBJIIEHUS M YIPOUHEHHUS JeTallel MallliH
JUISl TIOBBIILIEHUSI ©3HOCOCTOMKOCTH U JOJITOBEYHOCTH.

Ymers

- MNPHUMCHATH OCHOBHBIC METO/Ibl BOCCTAHOBJICHUA U YIIPOYHCHUA I[GTaJ'IGI\/II
MalllvH AJId ITIOBBIIIICHUA W3HOCOCTOMKOCTHU U JOJITOBEYHOCTH,

- MNPUMCHATH METOJUKHA BLI60pa PA3JIMYHBIX TUIIOB BOCCTAHOBJICHHA U
YHOPOUHCHUA )JeTaneﬁ MalIvH JJIg IIOBBINICHUA H3HOCOCTOMKOCTH U
AOJITOBEYHOCTH; - IPUMEHATH METOA0JIOT IO BBI60pa BOCCTaHOBJICHUA U
YHOPOUHCHUA neTaneﬁ MalIvH JJI IOBBINICHUA H3HOCOCTOMKOCTH U
JOJITOBECYHOCTH.

Bnanets

- HaBbIKaMU TIPUMEHEHHUSI OCHOBHBIX METOJIOB BEIOOpPA BOCCTAaHOBIEHUS U
YHOPOUHCHUA neTaneﬁ MallluH JI ITOBBIIICHUA N3HOCOCTOUKOCTH U
JIOJITOBEYHOCTH;

- HaBbIKaMU IPUMEHEHUSI METOJIUKU BHIOOpA PA3IUYHBIX THIIOB
BOCCTAHOBJICHUSA U YIIPOYHCHUSA aeTaﬂeﬁ MAalIvH I ITOBBIIICHUA
HW3HOCOCTOMKOCTH 1 JIOJTOBEUYHOCTH;

- HaBBIKAMU MPUMEHEHUSI METOA0JIOTHH BIOOpAa BOCCTAHOBIICHUS U
YIOPOUYHEHHUS JIeTajleil MallluH JIJ1s1 TOBBIILIEHUS U3HOCOCTOMKOCTH U
JIOJITOBEYHOCTH.




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.
— camocTosiTeabHas pabora — 163,1 akan.
yac; — MOAroTOBKa K 3auery — 3,9 akaj.
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1. Pazgen. BoccTaHoB/ieHUe U yIIPOUHEHHUe ITK-13 - 3yB
BAJIKOB M J1eTajiell IPOKATHBIX CTAHOB [1K-15 - 3yB
1. Iean u 3axaun u3yyaemoro Kypcea. Vcropus 3aKperieHue PO IEHHOTO Bemmonnenue kontponpHort  (I1K-13 - 3yB
pa3BUTHsI TEOPHH M TMPAKTUKH BoccTaHoBieHus u| 4 | 0,5 19,1 |marepuana paboTsI 1K-15 - 3yB
YIPOYHEHUSI OBICTPOM3HAIIMBAIOIINXCS JETaICH
obopymoBaHuUs
2. W3Hoc pnerajeii oGopyaoBaHusi. Y CIIOBHS 3akpernsieHue npoIeHHOro BrInonHenne KOHTPOIbHOM I1K-13 - 3yB
paboTel ®W  XxapakTep  HM3HOca  JeTaniei 4 05 18 Marepuaa padoThI ITK-15 - 3yB
obopynoBaHus u TEXHOJIOTHYECKOT0 '
HWHCTPYMCHTA. BI/I}IBI HU3HalINBaHUA
3. Kaaccupuramusi ¥ CYIIHOCTH CIOCO0OB 3akperuieHue NporuJIeHHOro Breimonaenue koutponsHoit  |I1K-13 - 3y
BOCCTAHOBJIEHHS] W YNPOYHEHHs] PaboOUMX MaTepHana paboTHI IIK-15 - 3yB
nopepxHocreil. Wx mHasHauenue u obmactu| 4 0,5 18
npuMeHeHus. BpiOOp cocraBa M CBOMCTB
YIPOYHSIOIINX HOKPBITUI




4. CoBpeMeHHbBIE HAIJIABOYHbIE 3akperieHue IpoaeHHOTO Beinonnenue koutpoapHoit  |I1K-13 - 3y
Matepuasabl. M3HOcocTolikne Marepuansl| 4 1 2 18 Marepuana. BeinmonHenue paboThI 1IK-15 - 3yB
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CIUJIaBOB JJIsl BOCCTAHOBJICHHS M YIIPOUHCHHSI. CKOM paboTHI.
Marepuansl s BOCCTAaHOBUTEIIBHOM U
MU3HOCOCTOUKOMN HaIlJIaBKH.
Kopposuonnocroitkue HAIIABOYHbIC
Marepuainbl. XapaKTepUCTHKA, CBOMCTBA U
obrmacti TpuMeHeHus.  Pacder cocTaBoB
MOPOIITKOBBIX MPOBOJIOK.
5. TeopernueckHe OCHOBbI  HAIUIABKH. 3akpernsieHue npoIeHHOro Breimonaenune koutponpHoit  |I1K-13 - 3y
OcHoBHOM MeTaut. CBapHBaeMOCTh OCHOBHOTO Marepraia. BeimoaHenue padoThI [IK-15 - 3yB
Meraia. [IoroHHas SHeEpruss U CKOpPOCTh 4 05 1N 18 NPaKTHYECKOi paboThL.
OXJIQXKJIEHUS. Pexumel HaIUIaBKH. Jons ’
OCHOBHOI'O MCf€TallZla B MCETAJJIC HaAIlJIaBKHU.
TepmoobpaboTka mocie HarIaBKu
6. OG6Gmasi XapakTepHCTHKA TeXHOJOIHH 3akperuieHue NporuJIeHHOrO Breimonaenue koutponsHoit  |I1K-13 - 3y
HanblJI€HHU. Crioco0b1 HaITBIJICHUS, 1704 MaTepuaa. paboTHI IIK-15 - 3yB
cymHocTs. Hanpuissemble Mmatepuansl. [IpoyHocTs 4 05 18
CHCIIJICHUA TMOKPBITHA C OCHOBHBIM MaTCpHaioM
u  Mexay coboi. ILTOTHOCTE  TOKPBHITHSL
TepMo0oOpabOTKa MOC/IC HAHECCHUSI TOKPBITHS




7. TexHoJiorust BOCCTAHOBJICHHSI " 3akperieHue IpoaeHHOTO Beinonnenue koutpoapHoit  |I1K-13 - 3y
ynpouHeHusi jAerajeii meraurypruueckoro| 4 | 0,5 18 MaTepHana. paGoTHI [1K-15 - 3yB
000py/I0BaHNSI HAIUIABKOW M HANIbLJIEHUEM
8. YnpouHenue nerasei MAaIluH 3aKpernieHue NpoIeHHOro Brimonnenue koutponsHoit  |ITIK-13 - 3y
MOBEPXHOCTHBIM IJIACTHYEeCKUM MaTepuana. Beinonnenue paboTsI IIK-15 - 3yB
nedopMUpoOBaHUEM. O6paboTka  paboumx IPAaKTHYECKON PabOTEL
NOBEPXHOCTEH  METOJIaMH  TTOBEPXHOCTHOTO
IIACTUYECKOTO nedopmupoBaHusL. 4 1 21U 18
dopMHpOBaHUE YIPOUYHCHHOTO CJIOS JieTaneit
METOJIOM  MOBEPXHOCTHOTO  IIACTHYECKOTO
nehopMUpOBaHUS (TIIL). OcraTo4HbIe
HANPSDKCHUSI M CBSA3b COCTOSIHUSI TIOBEPXHOCTH C
AKCIUTyaTallMOHHBIMU CBOMCTBaMU AeTajei
9. Texnousioruu, 060pyI0BaHHie H MPUMEHEHHE 3akpernieHue NporiIeHHOro Beimonnenue koutponsHoir  |IIK-13 - 3y
NIIA. Apyrue meTtonsl U CHOCOOBI TOBBIIICHUS Marepuana. paboTsI IIK-15 - 3yB
CTOWKOCTH JeTald ¢ WX BOCCTAHOBJICHHS
(oOkaTeiBaHME, BHITTIQXWBaHUE, Y 3-00paboTKa, 4 1 18
YeKaHKa, yIPOYHEHUE HPOBOJIOYHBIM
WHCTPYMEHTOM, 00paboTka ApoObl0 U Jp.).
JlebekTsl HAIUIAaBOK M HalbUICHHUS. [IpUYHHBI
00pa30BaHMs U METOABI MX OOHAPYKEHHUS
[IK-13 - 3yB
HToro no pazaeny 4 6 6/21 | 163,1 3auer K15 - 3§B
[IK-13 - 3yB
HToro mo kypcey 4 6 6/21 | 163,1 3auer K15 - 3;13
HToro mo 1ucuuinHe 4 6 6/2U | 163,1 3ager [IK-13 - sy8
[IK-15 - 3yB

N -8 T1TOM YHUCJIC, 4acChbl, OTBCACHHBIC Ha pa60Ty B HHTCpaKTHBHOﬁ (bopMe.




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
MOOYTIbHOKOMNEMEHMHOCHHAA TEXHOIOTUU.

B mpouecce u3ydyeHus TUCHUILUIMHBI HCIONB3YIOTCS HH()OPMAIMOHHBIE TEXHOJOTHH,
KOTOphle (OPMHUPYIOT M pa3BUBAIOT MpodeccHOHalbHbIE HABBIKUM. YYEOHBIM IUIAHOM JUJIS
OCBOGHHUSI JUCIUIUIMHBI MNPEIYyCMOTPEHO 2 Yaca WHTEPAKTHBHBIX 3aHATUH, MPOBOAUMBIC 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 IyTeH ero pemeHus. Ha JeKuusax-KOHCYJbTAalUAX H3JI0)KEHHUE 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 HEOOXOoAMMO 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
HEOOXOAMMO pAaCCMOTPEHUE MaTEPHAIIOB OOHOBJICHHOW TMe€4YaTH, WH(POPMAIMOHHBIX IMHCEM
OpeNpUsITHH, a Takke nHopMmannu Menna nzanuil.

B pamkax oOydenuss mpumeHstorcss IT-wemoos:  (MCTONB30BaHHE  CETEBBIX
MYJbTUMEAUNHBIX YYEOHUKOB pa3padOTYMKOB MPOrpPaMMHOr0 OOECHEeYeHHUs, SJIEKTPOHHBIX
0o0pa3oBaTeNbHBIX PECypcoB MO JaHHOM juciuiiuHe, B ToM uuciae u DOP kadenpsr);
coemecmuas paboma ¢ manvix epynnax (2-3 cTyneHTa), MHAXBHIYAIbHOE O0yUCHHE.

CamocrosiTenbHasi padoTa CTUMYJIUPYET CTYJEHTOB B MPOIECCE MOATOTOBKH JTOMAITHUX
3alaHuii, TpU pelIeHHH 3a7ad Ha TMPAKTUYECKUX 3aHATUSAX, MPU MOATOTOBKE HTOTOBOM
aTTeCTalUU.

6 YueOHO-MeTOAMUeCKOE 00ecTieueHHe CAMOCTONATeIbHOI padoThl 00y4yarouXxcst

B TedyeHme cemecTpa MpemrycMOTPEHO BBITIOJIHEHHWE YCTHBIX M MHCBMEHHBIX padoT 1O
JUCHHUIUIMHE (IO MHAMBHUIYaTbHBIM BapHaHTaM), IPOBEpKa padoT.

OcHOBHasl 4acTh 3aJJaHUN BBIMOJHAETCS Ha MPAKTUYECKUX 3aHATHAX. CaMoCTOsATEeNbHAs
paboTa npeaycMaTpHuBaer:

- TOJTrOTOBKY K NPAaKTHMYECKUM 3aHATUSAM, H3y4yeHHE HEOOXOJMMBIX pa3JelioB B

KOHCIIEKTaX, yUeOHBIX OCOOMIX M METOJUYECKUX YKA3aHUIX;

- pabota co cCripaBOYHOH JIUTEpaTypoi;
- HCIpaBieHHE OMUOOK, 3aMeuanuit, opopmiieHue padbor.

CaMocTosiTeibHAsi padoTa B Xo/e ayAMTOPHBIX 3aHATHH MpearnosaraeT: U3y4yeHue u
MIOBTOPEHHE TEOPETUYECKOTO MaTepualia 0 TeMaM JIEKUHMH (10 KOHCIEKTaM M Yy4eOHOU
JaUTepaType, METOAMYECKHM YKa3aHHsIM), peIleHUuEe 3aJ]ad, BHIIOJHEHUE WHAWBUIYaTbHBIX
pabor.



CamocTtosiTe1bHast padoTa Mol KOHTPOJIEM IMpenoAaBaTesisi IPeoiIaraeT HoAr0OTOBKY
KOHCIICKTOB W BBITIOJIHEHHE HEOOXOIMMBIX PacdeToB IO pasjeNnaM JUCHUIUIMHBI, PeIICHHE U
IpoBEpKa ImpernoiaBareneM padot, paboTa ¢ METOAMYECKON JINTEPATYPOH.

BueaynutopHasi caMocTosiTeJIbHasi padoTa CTYAeHTOB IPEIINOJIaracT IOJArOTOBKY K
NPAaKTUYECKUM 3aHATHUSAM, H3yUYeHHE HEOOXOAUMBIX Pa3/IeoB B KOHCIEKTAX, Y4EOHBIX MTOCOOHSIX
U METOJMYECKUX YKa3aHMAX; paboTa cO CHPaBOYHOW JIMTEPAaTypOd, MCHpPABICHUE OIIMOOK,
3aMeyaHud; pabdOTy ¢ KOMIBIOTEPHBIMH TAKETaMH M 3JCKTPOHHBIMH  Y4eOHHKaMH
pa3pabOTYMKOB MPOrPAaMMHOT0 00ECTIEYESHUS 110 JUCLUTLTHHE.

ITo naHHOl AMCHUNUIMHE NMPEAYCMOTPEHbI Pa3JIMYHble BHIbI KOHTPOJS Pe3y/JbTaTOB
o0y4yeHUsI: meKywul KOHTPOJIb (IIPOBEpPKA BBHIMOJHEHUS 3aJaHUi M PabOTBl ¢ Yy4eOHOI
JUTEPATypoil), nepuooudeckuti KOHTPOIb (KOHTPOJbHbIE pPAa0OTBI) TO KAXIOW Teme
JUCLUIINHBL, TIPAKTUYECKUE pabOThl, UMo206blti KOHTPOJIb B BUJIE 3aUeTa.

dopma TeKyLero
KOHTPOJIsA
Bua camocrosiTeJbHOMH KoJj-Bo yCneBaeMoCTH U
padoThI 4acoB npome-
JKYTOYHOM
arrecTanuu

Paszagesr/ TeMa AUCHMILIMHBI

1. Henu u 3agayd  H3y4aemoro Pabora ¢ JIeKIIMOHHBIM
Kypca. Mcropusi pa3BUTHS TEOpUU U MaTepHaIoM
MPAKTUKA BOCCTaHOBJICHHSI u
YHPOYHECHUS
OBICTPOM3HAIUBAKOIIUXCS  JAeTayeit
00opymoBaHUSI

19,1 YO

2. H3Hoc pneraseil 000pyaoBaHHS.
YcnoBus pabOTBl U XapakTep H3HOCA
JeTanei 000pyI0BaHUS U TEXHOJIOTH-

YCCKOro HUHCTPYMCHTA. BI/I,Z[I)I

Pabora ¢ JIEKIIHOHHBIM
MaTepruaioM

18 YO

HW3HallIBaHUA

3. Knaccudukanusi M CYHIHOCTH
€1oco00B BOCCTAHOBJIEHUS U
yIpOYHEHHS padouux |  PaGoTa ¢ JEKIHOHHBIM
noBepxHocred. Mx HazHaueHue u MarepuagoM
oOyacTu mpuMeHeHus. Bei6op cocraBa
Y CBOWMCTB YNPOUYHSIONINX MOKPBITHI

18 YO

4. CoBpeMeHHbIC HAIIABOYHbIEC
MartepuaJsbl. FI3HOCOCTONKIE
Matepuansl. Beibop criiaBoB s
BOCCTAHOBJIEHUS U YIIPOUHEHUSI.
Marepuainsl 15
BOCCTAHOBUTEILHOU U Pa6ora ¢ 1eKIIMOHHBIM 18 YO, npaktuueckas
M3HOCOCTOMKO HaIlJIaBKU. MaTepHanoM pabota
Koppo3uonHno-croiikue
HaIlJIABOYHBIC MaTEPHAITHI.
XapakTepucTUKa, CBOMCTBA U
obnactu mpumeHeHusi. Pacyer
COCTABOB TOPOIIKOBBIX MTPOBOJIOK.
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5. TeopeTnyeckue 0OCHOBBI
HamjaBku. OCHOBHOI MeTaJll.
CBapuBaeMOCTb OCHOBHOTO METaJlja.
[ToronHas sHeprus u CKOpoCTh
oXJakaeHHs. Pe:KMMBI HaIlJIaBKH.
Jons ocHOBHOTO MeTajljia B MeTaJljie
HariaBku. TepMooOpaboTKa mocie
HaIlTaBKH

Pabora ¢ JIeKIIHOHHBIM
MaTepHaIoM

YO, npaktuueckas

18
pabora

6. O0mas xapakTepucTHKa
TeXHOJIOTHHU HanbLIeHus1. CiocoOb!
HaNBUICHUS, X CYIIHOCTb.
Hansuisemsie maTepuansl. [IpodHocTh
CIIETIICHUS TIOKPBITUSI C OCHOBHBIM
MaTepHajoM U MEXIY COOOM.
I11OTHOCTB MOKPBITHA.
TepMo0o0OpaboTKa MoCae HaHSCESHUS
IIOKPBITUS

Pabora ¢ JIeKIIHOHHBIM
MaTepHaIoM

18 YO

7. TexXHOIOTHsI BOCCTAaHOBJICHHS
YIPOUHEHUS AeTalel
METaJUTyprudeckoro 000pya0BaHUs
HaIrIaBKOM M HamnbIJICHUEM

Pabora ¢ JIeKIIHOHHBIM
MaTepUuaIoM

18 YO

Pa3zngen/ TeMa AUCHMILIMHBI

Bua camocrosiTeJbHOMH

padoThI

dopma TeKyLIero
KOHTPOJISA
yCIeBaeMoCTH U
npome-
JKYTOYHOM
arrecTanuu

KoJa-Bo
4acoB

8. YnpouHnenue gerajieil MalinH
MOBEPXHOCTHBIM IUIACTHYECKUM
nedopmupoBanuem. O0paboTka
pabo4MXx MOBEPXHOCTEH METOIaMU
MOBEPXHOCTHOTO IIACTHYECKOTO
nedopmupoBanus. DopmupoBaHue
YIPOYHEHHOTO CJIOs AeTajeid METOIOM
MOBEPXHOCTHOTO TUIACTHIECKOTO
nedopmuposanus (II11).
OcrtaTouyHble HANPSHKEHUS U CBSI3b
COCTOSIHUSI TIOBEPXHOCTH C
9KCIUTyaTallHOHHBIMHA CBOWCTBAMHU
Jeranei

Pabora ¢ JIeKIIMOHHBIM
MaTepHaIoM

YO, npaktuueckas

18
pabota

9. TexHosnoruu, o0opyaoBanue u

npumenenue I, [Ipyrue meroas! u

CIIOCOOBI MOBBIIIEHUS CTOMKOCTH
JISTaJId ¥ KX BOCCTAHOBJICHHUS
(OOxkaTbIBaHUE, BHITIAKHBAHHE,
VY300paboTka, YeKaHKa, yHpOUYHEHUE
MPOBOJIOYHBIM HHCTPYMEHTOM,
00paboTka Jipodbio u 1p.). dedexTs
HAIUIABOK W HambUIeHUs. [IpUanHel
00pa3oBaHMs K METOABI UX
oOHapyKeHHS

Pabora ¢ 1eKIIMoHHBIM
MaTepruaIoM

18 YO

HToOro nmo AucuuIInae

3auer

163,1

[To mucuumiuHe «BoccraHoBIEHHWE W YNPOYHEHHE

ayIUTOpHas W BHEAyJUTOpPHAs

caMmocTosiTeNlbHast paboTa O0yYaroImuxcs.

JeTajged MalluH» MpeayCMOTpeHa
AynuropHas
11



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
HeobOX00UMbIX pazmMepo8 U HA HOAYYEHHYI0 OCb N0 HOCAOKe C HAMA2OM 00e8a/cs
npeosapumenvHo Hazpemslil 6anoaxc (puc.).

Oy ——— 6andasxc

{i ) n R h F ocCb

‘—

DOUINONNNNNANNN

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 IIMPOKOMOJIOCHBIX CTaHaX JOCTATOYHO YacTO NPHUMEHSIOT 3a3BTEKTOUIHBIC
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 M IBTEKTHK. M3 JaHHBIX TaOIHIIBI CIIEAYET, YTO B KAUECTBE MAaTEPHAIIOB JINTHIX BAaJIKOB
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 HCTHPAHUS B MOBEPXHOCTHBIX CIOSX OOYKH
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obecrmeunBaeTcs 3a cuet kapouaos. [Ipu oxmakaeHnn 004YEeK BaJIKOB BEChbMa KPYITHBIX Pa3MepOB
MO3KET 00Pa30BBIBATHCS XPOMUCTAs SBTEKTHKA.

B Banmkax craneit 3, 4, 6 B NMOBEPXHOCTHBIX CJIOSX OOYKH B CTPYKType oOpasyercs
XpoOMHUCTasi, BOJb(GpaMoBas, BaHAAHEBas 3BTEKTHUKU. BBICOKOXpPOMHCTBIE CTald 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 MpOoLiecce AKCIUTyaTalu, O3TOMY JOJDKHBI MEPUOJUYECKH MPOBOIUTHCS OMEepaluu
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 TPUMEHSIOTCS JIs
W3TOTOBJICHHSI JINTHIX pa0O4YMX M OMOPHBIX BaikoB. Hawmbousbiiee pacnpocTpaHeHHE ITH CTAIU
umeroT B CIIA, xuMudeckuil cocTaB uxX OBUT Yallle COMPSDKEeH C Ne(UIUTHOCTHIO JIETHUPYIOIINUX
3JIEMEHTOB M AKOHOMHUYECKOH Ienecoodpa3HocTeio. Tak, B 30 roasl mponuioro Beka B CIHIA
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 MHCTpyMEeHTaIbHBIC
Mapku ctajqud B EBporie Hauamum NMPUMEHATHCS B Ka4eCTBE BAJKOBBIX MarepuanoB. OJHUM U3
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
CcOOCTBEHHOTO NPOU3BOJCTBA, COJEpKAIIME HHKEeIb. [Ipy NpUMEHEHHMH CMEIIaHHOTo JoMa
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, 3emJiieil cBaie 1% mo Becy. B jioMe He NOMyCKaluCh I[BETHBIE METAJLIBI,
T.K. OHH 00pa3yloT B CTaJM JIErKOIJIaBKHE 3BTEKTUKH. OTXOIbl JHUTEHHOTO NPOU3BOJCTBA
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.

[IuxTOBKA TUIAaBKM MPOM3BOAMJIACH U3 pacueTa NOJy4YeHHUs COJIep)KaHus yTIiepoaa B
MeTaJlIe nocie pacmiasiaeHus Ha 0,6% Bblle cpelHero npeena mno yriepomay.

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

Ilpumepnvie unousudyanvnuovie domaunue 3aoanusn (H/13):

IIpumep 1
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PaboThl Mo mporuo3y u odecrneyeHno NIPOYHOCTHON HAIeKHOCTH METAITYPrHUeCKUX MallluH
MPOBOJASTCS 110 CJAEAYIOIIUM HalpaBICHUSIM:

« a — OKCIepTH3a COCTOSHHS, IPOTHO3 HAJCKHOCTH ¥ OOOCHOBAHUE BO3MOXKHOCTH
0e30TKa3HOM pabOThl 0A30BBIX JETANCH P JAbHEHIICH UTUTETLHON SKCILUTYaTaIlHH.

« 0 — pa3paboTKa KOHCTPYKTHUBHBIX M TEXHOJOTMYECKHX PEIICHHNA IS TMpeayHnpexKIeHUs
OTKa30B [[ef/'ICTBy}OH_H/IX MallMH U HUX MOJACPpHU3aAlUA, O6CCHCLII/IBaIOH_IaSI I[aﬂbHeﬁHlym
JUTUTETFHYIO 0€30TKa3HYyI0 pabdoTy.

* B —IIpHU CYLIECTBYIOIIUX PEXKUMAX IKCIUTYaTaALUH.
* 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, TOAOO0pP U U3rOTOBIEHUE 000PYAOBAHUS, U BHIIIOJIHEHUE HA
MecTe paboT 1O BOCCTAHOBJICHHIO TOBPEXKACHHBIX B TIPOIECCE AKCIUTyaTaluu
KpYMHOTa0apUTHBIX 0a30BBIX JIETANICH.

. K — COCTaBJICHHUC MAaCIIOPTOB HAACKHOCTH MCTAJUTYPTHYCCKUX MAIHH C 000CHOBAHHEM
34aIllaCoOB IMPOYHOCTHU U NOJITOBCHHOCTH IIPpU CYHICCTBYIOIIUX PCKUMAX ISKCILTyaTallUu U
IMOCJIC MOACPHU3AIUH.

OcHOBHBIE pe3yJIbTaThl padOT 110 OTMEUYEHHBIM BBIIIE HAIIPABICHUAM IOKAXKEM Ha IpUMeEpe
MOIIHBIX THAPABINYECKUX ITpeccoB. ba3oBble JeTaiu NMpeccoB UMEIOT BECbMa BBICOKHI YpPOBEHb
KaK aOCONIOTHBIX, TaK W YAEIbHBIX HArpy3oK, MO3TOMY JUIsl HUX HEIOCTAaTOYHBIN 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 U3TOTOBJIEHO
149 xononH, 105 nunuuapos, 149 nonepeunH obuieit maccoit 8500 1. bonbIas yacTh 3amacHbIX
JeTane mpeaHa3zHayanach Uil mpeccoB, u3rotoBiieHHBIX [10 "VYpanmam" u KomomeHckum
CIIO, T.e. MalIMHOCTPOUTEIbHBIE 3aBOJIBI JIENAIU B OOJBIIOM KOJIMYECTBE 3allaCHbIE 1E€TaIN JUIs
IpeccoB COOCTBEHHOTO M3TOTOBJIECHUS. B mocneayromnme roapl MOTOK OTKa30B HE YMEHBIIWIICS,
TaK KaK YBEJIMYWIINCH CPOKHU IKCIUTyaTallui U KOJIMUYECTBO IIPECCOB.

Pacnionoxenne u OCHOBHBIE KOHCTPYKTHUBHBIC 3JI€MEHTHI 0a30BBIX JeTajeldl MILTFOCTPHPYET
MaTeMaTh4decKas MOJIeNIb TUIPaBINIECKOTO Tnpecca KoHcTpykuuu Y3TM cumoit 300 MH (puc.
1). Cuny mnpecca co3natoT paboume UWIMHApPHL 1, pacrmonokeHHble B apxuTpaBax 3. B
IWIMHApPaX TOJA JeWCTBUEM JaBlieHUs palOoueil >XKUAKOCTH MNEepeMEIaloTcsl IUIyHXepsl 2,
nepeaole Harpy3Ky Ha MOJBMXKHYIO momnepeunHy 3. Yepe3 IUIMTHI BEPXHEro IITAMIIOBOTO
Habopa 5, nedopmupyeMoe Teno (Ha puc. | He MOKa3aHO) W IUIUTHI HUYKHETO ITaMIIOBOTO
HaOopa 6 Harpy3ka IepemaeTcs Ha OCHOBaHHE 7, KOTOPOE ONMHUpAETCS Ha YEThIpe HUKHHE
nornepeurHsl 8. KomoHHBI 9 miepealoT Harpy3Ky OT HH)KHUX MOMEPEUrH K apXUTpaBaM. 3aTskKKa
KOJIOHH B TONEpEeYMHax MPOU3BOAMTCA TEPMHUUYECKMM MyTeM. HarpeB KOJIOHH MpPOU3BOIUTCS
TEIUIOdJIeKTpOHArpBaTeibHbIMU  dNieMeHTamMu  (TOHamu), pasMerneHHbIMH B IEHTPAJIbHBIX
OTBEPCTHUSAX KOJOHH.
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9 10 1

Puc. 1. 'mppasnnueckuit 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

[IpoeKkTHBIM peXxuMOM pabOThl KOJIOHH MPEeIyCMAaTPUBACTCS YCUJIME MpeABapUTETHHON
3aTSDKKH KOJIOHH B MOTNIEPEYNHAX, MTPEBBIIIAIOIIEE YCHUIHE OT pabodeil Harpy3Ku. BeIMOTHEHHBIH
HAMHU aHalu3 OTKAa30B KOJOHH TIOKa3ald, 4YTO BCE OTKAa3bl BBI3BaHBI OCIAOICHUEM WU
OTCYTCTBUEM TMpEABAPUTENbHON 3aTsSKKU. OTCYyTCTBHE 3aTSXKKM BBI3BIBACT 3HAUMTEIbHOE
yBEJIMYEHUE aMIUTUTY/Ibl HAPSDKEHUH B BUTKAX BHELIHEH pe3bObl U PACKPHITHE CTHIKOB MEXIY
ralkamMy KOJIOHH W MOIepeYMHaMUu. YBEJIWYEHUE AMIUIUTYAbl MPUBOAUT K BO3HUKHOBEHHIO
TPEIIMH YCTAJIOCTH U Pa3pyIICHUIO KOJIOHH MO BUTKaM pe3bObl. PaboTa KOJOHH ¢ pacKphITBIMU
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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
JNEUCTBUS KOPPO3UH, YIAPHBIX HArpy30K U (PETTUHT-H3HOCA pe3b0a KOJOHH MOXET OBITh
YaCTUYHO pa3pylieHa (puc. 3) WK MOJTHOCThIO YHUUTOXKEHA (puc. 4).

_

RO LRSI ALY

Puc. 4. O6muii BUj MOTHOCTHIO Pa3py-

Puc. 3. PaspymieHue BHemHeW pe3bObl IIEHHOW BHYTPEHHEH pe3bObl KOJOHHBI O]
KOJIOHHBI TTOJ1 OCHOBaHueM Tipecca cwior 100 apxurpaBom npecca cuiiort 100 MH miist 005-

MH nns uzroroBienus x/1 xkonec. J{luamerp eMHoi mtamnoBku. J{uamerp koiaonHbI 800 KOIOHH

830 MM MM

HenocraTtounas BeiMuyMHA WM MOJHOE OTCYTCTBME YCHJIMS 3aTSKKU KOJIOHH BBI3BaHbI
ommbOkamu [TocraBmuka, B pe3ysibraTe KOTOPBIX IEPBOHAYAIBHAS 3aTsHKKA MPH MOHTAKE Tpecca
He 00ecreunBaeT JJINTENbHON PabOTHI KOJIOHH B MPOEKTHBIX YCIOBUSIX (0€3 pacKpBITUS CTHIKOB).
OTO CBA3aHO ¢ TeM, 4TO MHCTpyKuuu [locTaBmmuka moO 3aTSDKKE KOJIOHH AAOT IapaMeTpbl
3aTsHKKU 0€3 ydyera TEePMUUYECKUX YAJIMHEHUH, CBI3aHHBIX C KOHCTPYKTUBHBIMU OCOOCHHOCTSIMHU
JieTanel y3ia KOJOHHAa-TalKU-TIoNepeyrnHa U OTKJIOHEHUSIMU B Ipenenax JOMYyCKOB pa3MepoB
KpYNHOTraOapUTHBIX JeTaled OT HOMMHAJIBHBIX pa3MepoB. Kpome Toro, B MHCTPYKUMSX IO
MOHTa)Xy W OJKCIUIyaTalluM HeT yKa3aHWi O HEOOXOAMMOCTH OnpeneNneHus (HaKTUYECKOTo
yCWINs B3aUMOJEHCTBUS KOJIOHHBI M KOJIOHHOTO CTaKaHa, KOTOPOE€ BO3HMKAET II0CIIE
IIPOBEJEHUS 3aTSKKU KOJIOHH.

IIpumep 2
1.2. Jlnga mpenynpexaeHuss OTKa30B KOJOHH JEHCTBYIOUIMX IPECCOB pa3padoTaHbl U
BHEJIPEHBI CIEAYIOUINE TEXHUUYECKHE PEILICHUS.

1.2.1. Texuomnorusa U TNEPEHOCHBIE PACTOYHO-HAIUIABOYHBIE KOMIUIEKCHI  JUIS
BOCCTAHOBJIEHUS HA MECTE IIOBPEKJICHHBIX IOBEPXHOCTEH IIONEPEUYUH B 30HE KOHTAaKTa 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
oTpaboTaHHbIe MeTOAbl  ynbTpa3BykoBoro KoHTpoist (Y3K). Tpemmubl  HeOONbIIONH
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, ¥ OTPEEIICHUS 3araca M0 YCUIIUIO 3aTSKKH.

Pe3ynbpTaThl KOHTPOJIS PACKPBITHS CThIKA B Mpoliecce padodero HarpyKeHus, KOTOphIe
BBIBOJATCS Ha OKpaH, IOKazaHbl Ha puc. 1, a. Ecam CTBIK HE pacKpbIBaeTcs, IaTUHUK
PETUCTPUPYET TOJIBKO JTABJIEHHE (, XapaKTEpU3YIOILee PEKUM HarpykeHus npecca. Ecnu cTbik
pacKpbIBaeTCsi, TO Ha JKpaHE IOSBIAECTCS TOPU3OHTAIbHAA MNpsAMas ( pc, ONPEIEISIOIIAs
JaBJIeHUE q p.C., IPU KOTOPOM HAYMHAETCSI PACKPBITUE 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 cpad UMEeT MOJOKUTENBbHOE 3HAYeHUE, HO JJIS HATJISAHOCTH
o0e KpuBbIe IOKa3aHbl BbIlEe OCH abcuucc. OTHOLIEHNE N= Gsar/ Gpag AAET 3arac M0 YCHIUIO
3aTsOKKHU. Eciu n < Npacq HEOOXOAMMO BOCCTAaHOBHUTH IPOCKTHOE YCHIINE 3aTSXKKU.

|

q. MTIls o, MTla

Q L

yar

a

palioan !

Qoef——

cex

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:

CTpyKTypHBIi
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OrneHOYHBIC CpPE/ICTBA

ITK-13 YMeHnuem npoBepsiTh TeXHHYECKOE COCTOSIHME U OCTATOYHBIN pecypc TeXHOJIOrH4ecKOro 000py10BaHusl, OPraHUu30BbIBATH NPOGUIAKTHYECKUH
OCMOTP ¥ TeKyIIUi PEMOHT Te€XHOJOTH4eCKUX MAIIIUH U 000pyA0BaHUA

3HaTh

- OCHOBHBIC OIIPEACIICHUS U MOHSATHUSA,
- OCHOBHBIC
ITIPOBEPKU TEXHUIECKOI'O COCTOAHUA,

- METOJIbl BOCCTAHOBJICHUS AeTaleH U Y3JI0H

TpeOOBaHMsI W TpaBuUiA

MCTAJUTYPrUiCCKUX MallliH ;

- METOAbI TEXHHUYCCKOI'O
BOCCTAHOBJICHHUA W  pPCMOHTa
MCTAJUTYPrudCCKuUX MallnH

00CITyKIBaHWMS,
JeTane u y3ioB

YmMmern

- KOPPEKTHO BBIpa)KaTh M apryMEHTHPOBAHO
00OCHOBBIBATh MOJIOXKEHUS TPEJAMETHON ob0nacTul
3HaHMUSI,

- o0cyxnath  crnocoObl  3PPEKTHBHOTO
peleHuss 1o TEeKyUeMy  PEMOHTY  MallWH,
BOCCTaHOBJICHHIO nerajei u Y3708
METaJLTYPrUYeCKUX MalIvH pacro3HaBary

s dexTuBHOE penienne oT HedhHEKTUBHOTO;
- pacrno3HaBath 3()(EeKTHBHOE peIIeHUE OT

Hed(PHEKTUBHOTO .

IlepeyeHb TeM NPAKTHYECKUX 3aHATHIA:
1. Bri6op
W3HAILIMBAHUS JIeTajeil 000py 0BaHMUs.

COCTaBa HAIUIABJIIGHHOTO Me€Tajula B 3aBUCUMOCTH OT BHJIOB
Ilens pabotel: M3yueHne npuHUIMIOB BhIOOpA THIMA HAIJIABICHHOIO MeTaula JUisl pabouyux
MOBEPXHOCTEH JeTasied 00OpyJOBaHHMS B 3aBUCUMOCTH OT YCIOBUW pabOThl W BUAQ
W3HAIIMBaHUS.

2. OnexTpoAsl Ui PYYHOW HAIUIABKM IIOBEPXHOCTHBIX CIIOEB C OCOOBIMH
cBoiictBamu. llenp paboTel: O3HAKOMHUTBCS € MapKaMmH, TUIAMH, XapaKTepUCTHUKON U
Ha3HAYCHHEM AJIEKTPO/IOB, NPEAHA3HAUECHHBIX /ISl PyYHOM HAIUIABKU IMMOBEPXHOCTHBIX CJIOEB C
0COOBIMM CBOMCTBaMH.

3. [IpoucxoxxaeHne nepeKTOB B HAIUIABJICHHOM MeETaljie |
ycrpanenus. Llenp paGotsl: M3yunTe mnpoucxoxiaeHue JeeKToB (TperuH,
HAIUIaBJIEHHOM MeTajljie 1 Mepbl 00pHOBI C HUMH.

CHOCOOBI X
1nop) B

IlepeyeHb TeM Ha 3a4eT:

1. Uctopusi pa3BuTHs TeopuHM M TMPAKTUKA BOCCTAHOBJICHHUS U YIPOUHEHHS
ObICTpOM3HAIIMBAIOIIMXCSA  JAeTaned  oOopyaoBanus  OOBeKTHl  NpodeccruoHaNbHON
JESITEIbHOCTH B paMKax BBIOPAaHHOM CIeIMaIbHOCTH.




Bnanets

- HpO(beCCI/IOHaJ'ILHI)IM S3BIKOM HpeIlMeTHOﬁ

o0Jy1acTH 3HAHUS,

- crocobamu

JIEMOHCTPAIIHH YMEHUS]

AHAJIM3UPOBATH CUTYAIIHUIO;

- crocobamMu OLICHMBAHHUsA 3HA4YMMOCTH M

MPaKTUYECKON
PE3YIIbTATOB.

IIPUTrOJHOCTH

TIOJTYYCHHBIX

2. N3Hoc neraneit obopymoBanus. YcloBUsS pabOThI M XapaKTep M3HOCA ACTalIeh
00OpyJIOBaHUS M TEXHOJIOI'MYECKOIO MHCTpyMeHTa. Buapl wn3HammBanus B3aumocBsisb
U3y4aeMbIX JAUCLUUIUIMH C 3a7adyaMHd IpOoQecCHOHATIbHOM J1eATEIbHOCTH.

3. Knaccudukanus u CymHOCT CHOCOOOB BOCCTAHOBJIEHHUS M YIPOUHEHMS

pabouux noBepxHocTel. VIx HazHaueHue U o0iacTu npuMeHeHusa. BeiOop coctaBa u cBOiCTB
YIPOYHSIOIIMX MOKPBITHA OCHOBHBIE TEXHOJIOTHUYECKUE TIEPEEIIBI YEPHON METAJUTYPTHUH.
4. CoBpemeHHbIe HaluIaBOYHble MaTepuaisl. I3HococTolikue Marepuaisl. Beibop crtaBos
JUISl BOCCTAHOBJICHUS W YNPOYHEHUsA. Marepuansl Il BOCCTAHOBUTEIBHONM M M3HOCOCTOMKOU
HarulaBku. KOppo3MOHHOCTONKHME HAIUIaBOYHBIE MaTepUaibl. XapaKTEpPUCTUKA, CBOMCTBA U
o0acTi npuMeHeHus. PacueT cocTaBOB MOPOIIKOBBIX MPOBOJIOK. KpuTHueckue TeXHOIOTuu.

5. Teopernueckne ocHOBpl HamiaBku. OcHoOBHOM Mertaml. (CBapuBaeMoOCTb
OCHOBHOro Metajuia. IToronHast sHeprus U cKOpocTh OxJaxaeHus. Pexxumbl HarutaBku. Jloms
OCHOBHOTO MeETajula B  METaJUle HalUIaBKU. [epMooOpaboTKa ToOCie  HAaIUIaBKH.
TexHOoIOrMuecKre MalIuHbl 1 000PY0BaHUE METAJLTYPTrUUECKOro MPOU3BOICTBA.

6. OOmiass XapakTepUCTUKAa TEXHOJIOTMHM HambUieHHs. CrocoObl HambUIEHHS, HX
cymHocTh. Hambuisiemble Martepuanbl. [IpodyHOCTH CHEIUIEHHS TOKPBITUS C OCHOBHBIM
MaTepuaioM M Mexay coboil. IlmoTHocTh mokpeiTus. TepmooOpaboTka moOciae HaHECEHHS
MOKPBITHSL.

7. TexHoorUsT BOCCTAHOBJEHMS W YIPOYHEHHs JeTajled MEeTaulypru4ecKoro
000py0BaHKs HAIUIABKOW M HamblieHHeM Opranusanusi Hay4HoH paboThl CTY/I€HTOB.

8. Ynpounenue neranen MalIvH IIOBEPXHOCTHBIM IUIACTUYECKUM
nedhopmupoBanremM. (OOpaboTka pabouMxX TOBEPXHOCTEH METOJaMH  IMOBEPXHOCTHOTO
riactTuueckoro jaedopmupoBanus. POpMHpPOBaHUE YIPOUYHEHHOTO CJOS JIeTalel MeTojoM
noBepxHocTHOTrO miuactuyeckoro nedopmuposanus (ITI1). OcraTounble HampsHKEHUS U CBSI3b
COCTOSIHUS TIOBEPXHOCTH C IKCILTYyaTalluOHHBIMU CBOMCTBAMH JETAJIEN.

9. Texnonoruu, odbopynosanue u npumenenue [I1/]. [{pyrue meToasl u crocoOsl
MOBBIIICHUS] CTOMKOCTH JeTaqd M UuX BoccTaHOBIeHUS (OOKaThIBaHHE, BbIMJIaKUBAaHUE,
VY306paboTka, ueKkaHKa, YIPOYHEHHE MPOBOJOYHBIM HMHCTPYMEHTOM, 00paboTka IpoObI0 U

zp.).




JedexTsl HarmaBok U HamnbuieHUs. [IpuunHbl 00pa3oBaHMs U METOIbI X OOHAPYKEHHUS.

IIK-15 YmMeHnneM BbIOMPATh OCHOBHBIEC M BCIIOMOIaTeJIbHbIE MAaTEPHAJIbI, CIIOCOOBI PeaIn3alMi TEXHOJIOTHYECKUX NPOLecCOB, IPUMEHATh
NporpeccuBHbIe METObI IKCIJIYaTAIlUM TEXHOJIOTHYeCKOro 000py10BaHNS NIPH U3rO0TOBJIEHHE TEXHOJIOTHYeCKUX MAIIMH




3HaThb

- OCHOBHBIC METObI BBIGOpa
KOHCTPYKIMOHHBIX MaTCPUAJIOB,

- METOAUKU BBI60pa Pa3JIMYHbIX TUIIOB
BOCCTAHOBJICHUS M YIIPOYHEHHUS JCTalICH
MAIIKH sl TOBBIIICHUS H3HOCOCTOMKOCTH H
JIOJITOBEYHOCTH;

- METOJIOJIOTHIO BBIOOpA
BOCCTAHOBJICHHUS U

YIPOYHEHHS JACTaCH MAIKH JIJIs TOBBIIICHHUS
HU3HOCOCTOMKOCTH U JIOJTOBEYHOCTH.

YMmers

- IMPUMCHATb OCHOBHBIC MCTOIbI
BOCCTAHOBJICHUA U YIIPOYHCHUSA JeTranen
MalllMH AJIA IIOBBIIICHU S HM3HOCOCTONKOCTH U
JAOJTrOBCYHO-

CTH,

- MMPUMCHATH METOAUKU BbI60pa
Pa3JIMIHBIX TUIIOB BOCCTAHOBJICHUA U
YHOPOUHCHUA JIeTajiell MallliH JJIS OBBIIICHUS
H3HOCOCTOMKOCTH U JOJTOBECYHOCTH,

- MNPUMCHATH METOAOJIOTUIO BBI60pa
BOCCTAHOBJICHUA U YIIPOYHCHUSA JeTalnen

IlepeyeHb TeM NMPAKTUYECKHUX 3AHATHIH:
1. Bsibop cocTaBa HaMIaBJICHHOTO METaJljla B 3aBUCUMOCTH OT BHUJIOB U3HAIIMBAHUS

JieTaneit o0opyaoBaHusl.

Llenp pabotel: M3yueHue NpUHIMIIOB BHIOOpa THIIA HAIUIABJICHHOTO MeTajjia A pabouux
MOBEpXHOCTEH JeTaneil oOOpyAOBaHUS B 3aBUCUMOCTH OT YCJIOBHM pabOTBl W BHIA
W3HAIIUBaHUSI.

2. DNeKTpOoAbI AJisl pyYHOH HAIJIaBKH MMOBEPXHOCTHBIX CIOEB C 0COOBIMHU CBOWCTBAMHU.
Llenp paboThl: O3HAKOMUTHCA C MapKaMd, THUIIAMH, XapaKTEPUCTUKOW M Ha3HAYCHUEM
AIIEKTPOJIOB, MpEIHA3HAYEHHBIX JI PYyYHOH HAMIaBKM MOBEPXHOCTHBIX CJIOEB C OCOOBIMHU
CBOMCTBaMH.

3.  IIpoucxoxnenue nedeKToB B HAIIaBIEHHOM METaJlIe U CIIOCOOBI UX ycTpaHeHus. Llenpb
pabotel: U3yunts npoucxoxaeHue neheKkToB (TpenrH, op) B HAILIABJICHHOM MeTallie U
Mepbl 00PHOBI C HUMU.

IlepeueHb TeM Ha 3a4eT:

1. Hctopusi pa3BuTHS TEOpPUU W TPAKTUKU BOCCTAHOBJICHHUS U YIPOUYHEHUS
OBICTpOM3HAIIMBAIOIIMXCSA  JeTaned  obopynoBaHuss ~ OOBEKTHl  MpodeccHOHANBHON
JESITEIbHOCTH B paMKax BBIOPAaHHOM CTIEIIMAbHOCTH.

2. N3Hoc neraneit o6opynoBanus. YCiIoBHUS pabOThl M XapakTep U3HOCA JeTaeH
000py/IOBaHUSI W TEXHOJOTUYECKOTO0 WHCTpYMEHTAa. Buapl wu3HammBanus B3auMocss3b
M3y4aeMbIX AMCHMIUIUH C 3aJadaMu MpodeccCHOHAIbHOHN 1eATeIbHOCTH.




Braanern

MAallluH I IOBBIIICHUS U3HOCOCTOUKOCTH U
JOJITOBEYHOCTH.

- HAaBbIKAMM IIPUMEHEHUS OCHOBHBIX
METOZOB BBIOOpa BOCCTAHOBIICHHS U
YIPOYHEHHS JeTaJIel MAallUH IS TIOBBIICHHUS
U3HOCOCTOMKOCTH U JOJITOBEYHOCTH;

- HAaBBIKAMH IIPUMEHEHUS METOIUKU
BbIOOpa Pas3IMYHBIX THUIIOB BOCCTAHOBIICHUS U
YIIPOUHEHHS JIeTajIel MalllMH JJIs TIOBBIILIECHUS
HU3HOCOCTOMKOCTH U JOJITOBEYHOCTH;

- HAaBBIKAMM TPUMEHEHUS METOI0JIOTUU
BbIOOpa BOCCTAHOBIICHUS M YIIPOYHECHUS
JeTaJel MAlllMH JUIs TIOBBIILEHUS
MU3HOCOCTOMKOCTH U JOJITOBEYHOCTH.

3. Knaccudukanuss u CyIIHOCTH CIIOCOOOB BOCCTAaHOBJICHHS W YIPOUYHECHHUS
pabouux moBepxHocTed. VX Ha3HaueHHe W obsacTu npuMeHeHus. Bbibop coctaBa u CBOICTB
YIPOUHSIFOIIMX HOKPBITUA OCHOBHBIE TEXHOJIIOTMUECKUE TIEPEEIIbl YEPHON METAJUTYPIHUH.

4. CoBpeMeHHbBIE HalJIaBOYHBbIE MaTepualibl. MI3HOCOCTOMKME Marepuanbl. Beibop
CIUIaBOB JUII BOCCTAHOBJICHHMsS W YIPOYHEHHs. Marepuanbl Juisi BOCCTAHOBUTEIBHOM U
HU3HOCOCTOMKOMN HaIlJIaBKH. Kopposuonno-croiikue

XapakTepucTuka, CBOMCTBA W 00JAacTH NPUMEHEHUS.

HarylaBO4YHBIC MaTcpHraJibl.
Pacuer cocTaBOB MOpPOIIKOBBIX
poBOJIOK. KpuTnieckue TeXHOIOTUY.

5. Teopernueckue ocHOBbI HamiaBku. OcHOBHOM Merami. (CBapuBaeMoOCTb
OCHOBHOro Metajuia. [loroHHass sHEprus U CKOpOCTh OXJIaxaeHUs. Pexxumbl HarutaBku. Josis
OCHOBHOIO MeTajula B MeTajyle HamiaBku. TepMooOpaboTka Iociae  HAIUIaBKH.
TexHoOrMUeCcKre MalIMHBI ¥ 000pY/JOBaHHE METAJLTYPIUYeCKOr0 IPOU3BO/ICTBA.

6. OOmast XxapakTepuCcTUKa TEXHOJOTMM HambuleHHs. CrnocoObl HalbUICHUS, MX
cymHocTb. Hambiisiemble Matepuanbl. [IpoYHOCTH CLEIUIEHHS TOKPBITUS C OCHOBHBIM
MaTtepuagoM U Mexay coboi. IlmotHocTs mokpbiTHs. TepMooOpaboTka moOCie HaHECEHHUs
HOKPBITHS.

7. TexHOoJ0rMsT BOCCTAHOBJIEHUS M YHPOYHEHHs JleTalleil MeTaTyprudeckoro

060py,Z[OBaHI/I$I HaIlJIaBKOW M HaIbLJICHHUEM OpFaHI/IBaHI/I}I HaquOﬁ pa6OTBI CTYACHTOB.

8. prO‘IHeHI/Ie HeTaJ'IeI\/JI MalllnH IMOBCPXHOCTHBIM IIJIACTHYCCKUM
nedhopMupOBaHUEM.
OOpaboTka  pabouMx  TMOBEPXHOCTEW  METOJAaMH  IMOBEPXHOCTHOTO  IIACTHYECKOTO

nepopmupoBanusi. @OpMHUPOBAHUE YNPOYHEHHOTO CIIOS JETaleil METOJOM IOBEPXHOCTHOIO
mactudeckoro aegopmupoBanus (III1[1). OcrtaTtounple HANpPsDKEHWS W CBS3b COCTOSHUS
MTOBEPXHOCTHU C 3KCIUTyaTallMOHHBIMU CBOMCTBaMH JI€TaJIEH.

9. Texuomoruu, obopymoBanue u mnpumenenue [IIIJI. Jlpyrue meroast m crocoObl
MOBBIIIEHUS] CTOWKOCTH JeTanu © HX BoccraHoBieHHs (OOKaThiBaHUE, BBITVIAXKUBAHUE,
VY300paboTka, yekaHKa, YIPOYHEHHE IMPOBOJOYHBIM HHCTPYMEHTOM, 00paboTKa ApoObI0 U
ap.). HedekTsl Hatu1aBOK M HamblIeHUs. [IpuanHbl 00pa30BaHUS U METOABI UX OOHAPYKEHHUS.




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 U TOHATHUS, YMEET KOPPEKTHO BBIpaXKaTh W
apryMEHTUPOBAaHO OOOCHOBBIBATH TOJIOXKEHUS MpPEeIMETHOW oO0jacTh 3HAHUS, BJIaJeeT
npohecCHOHANBHBIM SI3bIKOM MPEAMETHON 00JIacTH 3HAHUS, 3HAET OCHOBHBIE METOJbI BhIOOpA
KOHCTPYKLIHMOHHBIX MaTepUANOB, YMEET NIPHUMEHATb OCHOBHBIE METOJbl BOCCTAHOBICHHUS U
YIOPOUYHEHHUS JAeTalled MalllWH ISl TMOBBIIMICHUS] W3HOCOCTOMKOCTH U JIOJITOBEYHOCTH, BIAACET
HaBBIKAMHM ITPUMEHEHHUsI OCHOBHBIX METOJI0OB BHIOOpAa BOCCTAHOBJICHUS W YNPOYHEHUS JeTaneit
MAaIIUH JJI MOBBIIIEHUS H3HOCOCTOUKOCTHU U JIOJITOBEYHOCTH.

- «He 3a4TeHO0» - pe3yJbTaT 00y4YeHUsI HEe JTOCTUTHYT, CTYJICHT HE MOXKET MTOKa3aTh 3HAHUS
HA YpPOBHE BOCIPOU3BEACHUA U O0OBbsACHEHUS UHPOpMAlMU, HE MOXKET I[0Ka3aTh
MHTEJJICKTyallbHbIE HABBIKU PELICHUS 3a7a4 U TOCTPOSHUS N300pakeHU.

8 YueOHO-MeTOAMUYeCKOe U HH(POPMAINIMOHHOE 00ecnieYyeHne TUCIUIIUHBI (MOIYJIsT)

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 : 3JCKTPOHHBIH.
- 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 : 3JIeKTPOHHBII.
- 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 : 3JCKTPOHHBIIA.
- 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:

HanmenoBanue IO Ne torosopa Cpox aelcTBHS JTHLECH3UU
\Windows 7 J1-1227 ot 8.10.2018 MA-757- |11.10.2021
17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
KOMIIAC 3D V16 J1-261-17 ot 16.03.2017 OeccpouHO
7 Zip CB0OOIHO pacmpopcTpaHse- 0eccpovHO
Moe
FAR Manager lc_f 860HH0 PACHIPOCTPAHACMOe OeccpoyHO
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
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https://magtu.informsystema.ru/uploader/fileUpload?name=985.pdf&show=dcatalogues/1/1119119/985.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=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
https://magtu.informsystema.ru/uploader/fileUpload?name=2329.pdf&show=dcatalogues/1/1129964/2329.pdf&view=true
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

1. bubmuoreka ®I'BOY BIIO «MI'TVY» [OnektponHsiii  pecypc]. —  Pexum
nocryma: http://www.magtu.ru/, ceo6oaubIi. — 3ari. ¢ skpana. — 3. pyc.

2. TOCTsr ECK]/ [DnexTpoHHBII pecypc]: mopTaa HOPMAaTHBHBIX JTOKYMEHTOB. - Pexxum
nocryma: http://www.opengost.ru

3. TOCTet  ECK]] [Dnektponnbsiii  pecypc]: otkpeitas 06aza ['OCToB. - Pexum
nocryma: http://www.standartgost.ru

4. TOCTmt ECKJ [Dnextponnsiii pecypc]|: bubmmoreka I'OCToB u HOpMaTHBHBIX
JOKYMEHTOB. - Pexxum mocryma: http://www.libgost.ru.

5. TocynapcTBeHHas MyOJWYHAsi HAYYHO-TeXHUYecKas Oubmuoreka Poccuu [ DneKTpOHHBIHI
pecypc]. — Pexkum mocrtyma: http://www.gpntb.ru, cBo6oansrit. — 3ari. ¢ skpana. — 3. pyc.,
aHrI.

6. ITouckoBas crcremMa Axanemust Google (Google Scholar). -
URL: https://scholar.google.ru/ Wudopmannonnas cucrema — EauHOEe OKHO J0CTyma K
uHpopmannoHHbIM pecypcam. — URL: http://window.edu.ru/

7. Poccwmiickas rocynmapcTBeHHas Oubnmoreka [DnekTponHbld pecypc| / Llentp urdopm.
texHosoruii PI'B ; pen. Binacenko T.B. ; Web-mactep Kosznosa H.B. — Dnekrpon. gan. — M.
: Poc. roc. 6-ka, 1997— . — Pexwum pocryma: http://www.rsl.ru , ceoboaHbIi. — 3ari. ¢ sKpaHa.
— 3. pyc., aHriL.

8. denepanpHOE TOCYIAPCTBEHHOE OrO/KETHOE YyupexnaeHue «denepanbHblii HHCTHTYT
IPOMBIIIICHHOM cobcTBeHHOCTHY. — URL.: http://www.fips.ru/

9 MarepuajibHO-TeXHHYeCKOe ofecneyeHne TUCIUITHHBI (MOAYJIs)
MaTepI/IaJII)HO-TeXHI/IquKOG O6CCHC‘ICHI/IG JOUCLHUIIJIMHBI BKJIFOYACT:

Tun u Ha3BaHWe ayIUTOPUH OcHalleHue ayTuTOpPHU

MynbTUMEIUITHBIE CPEACTBA XPAHEHHUS],
Aynuropus Uil IEKINOHHBIX 3aHITHH nepeaayn U NpeocTaBlIeHus] MHQOpMaIum.
Buneoponuku (nmpuararorcst)

Y4yeOHble  aynuTOopuu AN mpoBeAeHus | HarnsaHelie MaTepuanibl U yueOHbIe MOACTH AJIs
MPAaKTUYECKUX  3aHATUM, TPYNINOBBIX U | BBIMOJHEHUS MPAKTUUECKUX PaboT:
WHJMBHUIyalbHBIX KOHCYJbTallMK, TeKylero | IlepcoHanbHble KOMIBIOTEPHI € MakeToM MS
KOHTPOJIA U POMEKYTOYHOM aTTECTAIINN Office, KOMITAC 3D V16, BwIxomoM B
HNHTepHeT W ¢ J0OCTYIOM B 3JIEKTPOHHYIO
MH(}OpMaLMOHHO-00pa30BaTENbHYIO cpeny
YHUBEpPCUTETA

JlaGoparopus Kadeapsl MakeTbl METAJITyPru4ecKOro 000pyA0BaHMUsL.

JIaboparopus cBapKu O6opynoBaHue ISl BHITTOTHEHUS HATUIABKH MO]T
hrocom

OOGopynoBaHue i BBINOJHEHHUS  PYYHOH
JyTOBOM HaIlJIaBKU

OO6opynoBanue JUTS U3TOTOBJICHUS
HAaIlJJABOYHOW IMOPOLIKOBOW MTPOBOJIOKH

O6opynoBanue Jisi ra30BOM HAILJIABKU

[TomemieHus A CaMOCTOSTENILHON pabOThI [TepconanbHBIE KOMITBIOTEPHI C MakeToM MS
oOyJaromuxcst Office, KOMIIAC 3D V16, BeIXOIZOM B
WNHTEepHET W C JIOCTYIIOM B DIIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIbHYIO cpeny

YHUBEpPCUTETA



http://www.magtu.ru/
http://www.opengost.ru/
http://www.standartgost.ru/
http://www.libgost.ru/
http://www.gpntb.ru/
http://window.edu.ru/
http://www.rsl.ru/
http://www.fips.ru/

[Tomemenue TUISE XpaHeHUs u
MPOPUIAKTHYECKOTO 0OCTY)KMBaHUSI y4eOHOTO
obopyoBaHus

Crennaxxu 1751 XpaHeHHUs] y4eOHOTo
00opyI0BaHUA.

HIxadsr 11 XpaHeHus: yueOHO-METOAMYECKON
JOKYMEHTAIUH, y4eOHOTO 000pyI0OBaHHS U
y4e0HO-HATJISTHBIX TTOCOOUH.




