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PaGowas nporpamma cocrapnena na octose GrOC BO no wanpasneimino noarotonkis
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Jhieer aRTyamsamn paboteii nporpaMMb

2004A% HPOTPAMMA 1IEPECMOTPena, 00¢yK/IeHa 11 0/100perta juis peansami 5 2020 - 2021
yueGHOM roay na saceaanni kadenpst TpoexTuposaimnist 1 JKCnayaTaLmn Mem;wyprn-xeCKux

[porokon ot F/ % g%r Ne ./
3as. xadeapoit AT I<opqynon

Padouas nporpamya nepecmotpelia, odcyxkaela i o,106pena a5 peannzatmnn B 2021 - 2022
VUCOHOM 1Oy Ha 3acenanny Kapeapel [IpoekTHpoBaiita 1 OKCNIYaTaUHH METAMY PrHYCCKUX

[Mporoxon oT __ 20 n N
3as. kadeupoii A.T". Kopuynos

PaGouas nporpamya nepecmorpena, obcyxscia n ojtobpena juist peannsauny s 2022 - 2023
YUCOHOM TOAY Ha 3accaannn kadeapel [IPOSKTHPOBAHIS 1f DKCITyaTalii MCTAJLTY prHYICCKIX

Ilpotokon ot 20 Ne
3aB. kadeapoil A.I" Kopuynos

PaGouan nporpamma nepecmorpena, obcyxkaena 1 ogo6pena s peannsauny 8 2023 - 2024
yucOHOM roay Ha 3acenanun kadeaps! [TpoekTHpoBaHII I IKCIIYATALMHE MECTALTY PIiHYCCKHX

ITporoxon ot 200 omiNe
3aB. xadenpoii A.T. Kopuynos

PaGouast nporpaMma nepecmMoTpena, o0cykieHa 1 ofobpera s peannsaimy B 2024 - 2025
y'eGHOM roay Ha 3accianiy Kadeapsl TTpOSKTHPOBAHNA M IKCIUIYaTAUNN METALIYPrHUECKHX

[Tpotoxon ot __ 200 .1 oNe .
3as. kadeapoii A.T. KopuyHoB
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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

LenssMu OcBOCHMS TUCHMIUIMHBI (MOIyJsi) «BoccTaHOBICHHE W YIPOYHEHHUE JeTalei
MAIIUH SBJISIOTCS:

— MPUOOPETEeHUE CTYACHTAMU 3HAHWHA M MPAKTHYECKUX HABBIKOB IO TEOPETHYCCKUM U
TEXHOJOTMYECKUM OCHOBAM YIPOYHEHMSI U BOCCTAHOBJICHHS JeTajedl MalluH U MEXaHU3MOB,
HEOOXOIMMBIX JJISl PACKPBITUS CYITHOCTH MPO(PECCHOHATBHOMN JAEATEIbHOCTH MPUMEHUTEIBHO K
HAIPaBJICHUIO TOJATOTOBKM TexHoJlornyeckue MamMHbl M 00opydoBaHue (mpoduiib
«MeTtamutryprudeckue MalivHbl 1 000pYJOBaHUEY);

- OBJIaJICHUE CTYJIEHTAaMH HEOOXOJIMMBIM U JIOCTAaTOUHBIM YPOBHEM NMPO(ECCHOHATBHBIX
KoMIIeTeHIIniH B cooTBeTcTBUU ¢ TpeboBanusamu PI'OC BO mo HampaBiIeHHIO MOATOTOBKH
15.03.02 «TexHonmoruueckwe MamMHBI W 00OpyIOBaHHE», MNPOPWIH  MOATOTOBKHU
«MeTtamtyprudeckue MavHbl 1 000PY0BaHUEY.

2 MecTo quCcHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucuummHa BoccraHoBIEHNE M YIIPOYHEHHE JETAIEH MAIUH BXOAUT B BAPUATHBHYIO
4acTh y4eOHOTO I1aHa 00pa30BaTEIbHON MTPOTPAMMBI.

Jnis  W3ydyeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCITUTUTUH/ IPAKTUK:

Maremaruka

HNudopmatuka

TexHOI0rnsa KOHCTPYKIIMOHHBIX MATEPUAJIOB

®dusuka

3HaHus (YMEHMs, BIaJleHHs ), IOIYUYEHHbIE NIPU U3YYEHUU AAHHOW TUCLHUIUIMHBEI OyIyT
HEOOXOIUMBI JUISl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

OCHOBBI TUAaTHOCTHKY U HAJIEKHOCTH JIeTalIel MallluH

ITpon3BosCcTBEHHAs - MPAKTUKA M0 MOJYYEHHUIO MPO(PECCHOHATIBHBIX YMEHHH M OIbITa
poeCCUOHAIBHON eI TETLHOCTH

[ToaroroBka K 3aIyTe U 3alUTA BBITYCKHOM KBaJIM(DUKAIIMOHHOW pabOThI

IIponsBoacTBEHHAs — IPEIIUIUIOMHAS TPAKTUKA

JlnHaMMKa 1 IPOYHOCTh TEXHOJOTUYECKUX MAIlIUH

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbTare ocBOeHHMs IUCHMIUIMHBI (Moayys) «BoccTaHoBieHHe M yHmpodHEHHe
JieTanel MalIuH» o0yJarouuiics JoKeH 001aaaTh CIeyOIMMI KOMIETEHIIUSIMU:

CrpykTypHBIH [Inanupyemble pe3ynbTaThl 00yueHus
JJIEMEHT
KOMIIETCHIIMHU

ITK-13 ymeHHneM mpoBepATh TEXHUUECKOE COCTOSIHUE M OCTAaTOYHBIN PECYPC TEXHOIOTHUECKOTO
000pyI0BaHNs, OPraHU30BbIBATh MPOPUIAKTHIECKHI OCMOTpP U TEKYIIHIA PEMOHT
TEXHOJIOTUYECKUX MAIIMH U 000pyA0BaHHS

3HaTh - OCHOBHBIE OIPEJEICHUS U IOHATHS;

- OCHOBHbBIE TpeOOBaHMS U MPABUIIA IPOBEPKU TEXHUUECKOTO COCTOSIHUS;
- METO/Ibl BOCCTAHOBIICHHUS JIETAJIEN U Y3JI0B METAJUTyPIrU4E€CKUX MAIlINH;
- METO/Ibl TEXHUUECKOTO 00CITY)KMBaHUs1, BOCCTAHOBJIEHUSI © PEMOHTa
JIeTaJe U y3JI0B METAaJUTyPrHUECKUX MallluH




YMmern

- KOPPEKTHO BBIPAXATh H apI'YMEHTHPOBAHO OOOCHOBBIBATH MOJI0KEHHSI
IpeAMETHOH 001acTH 3HAHUS;

- 00cy)kaaTh crioco0bl A3PPEKTUBHOTO PEHICHUS 110 TEKYIIEMY PEMOHTY
MaIliH, BOCCTAHOBJICHUIO JICTalel U y3JI0B METAJUTyPrUUECKIX MaIlInH
pacrio3HaBath 3 (HEeKTUBHOE pelIeHne OT Hed((PEKTUBHOTO;

- pacrio3HaBaTh 3¢ (HEKTUBHOE penieHrne oT HedP(HEKTUBHOTO.

Baanern

- Ipo(heCCHOHATBHBIM S3bIKOM IPEAMETHON 001aCTH 3HAHUS;

- CO0cO0aMy IEMOHCTPAIIH YMEHHS aHAJTU3UPOBATh CUTYAIHIO;

- crioco0amMy OIICHUBAHUS 3HAUUMOCTH M IPAKTUYECKON MPUTOTHOCTH
MOJTY4YEHHBIX pe-3yJIbTaTOB.

[1K-15 ymeHnueM BbIOMpATh OCHOBHBIE M BCTIOMOTaTeIbHbBIE MAaTepHAaIIbl, CIIOCOOBI peatn3anun
TE€XHOJOTMYECKHUX IIPOLECCOB, IPUMEHATH IPOrPECCUBHBIE METOIbI IKCILTyaTalluy
TEXHOJIOTMYECKOro 000pyAOBaHUS ITPU U3TOTOBIEHUHU TEXHOJOTUYECKUX MAIINH

3HaTh

- OCHOBHbBIE METO/1bl BEIOOPA KOHCTPYKLIMOHHBIX MaTEepUAJIOB,;

- METOJIMKY BHIOOPA PA3JIMYHBIX THIIOB BOCCTAHOBIJICHUS M YIPOUHCHHS
JeTajeid MallluH  JUIsl TOBBIIIEHUS! H3HOCOCTOMKOCTH U 10JITOBEYHOCTH;

- METO/I0JIOTHIO BIOOpAa BOCCTAHOBJIEHMSI U YIPOUYHEHUs JAeTajeil MalluH
U151 TIOBBIILIEHUSI U3HOCOCTOMKOCTHU M JOJITOBEYHOCTH.

YmeTh

- HPUMCHATH OCHOBHBLIC MCTO/Ibl BOCCTAHOBJICHUA U YIIPOUHCHUS I[eTaneﬁ
MAalIruH AJIA IIOBBIIICHU A H3HOCOCTONKOCTH U JOJIOBCYHOCTH,

- IPUMCHATH MCTOAUKHU BBI60pa pa3JIMYHbIX TUIIOB BOCCTAHOBJICHUA U
YHOPOUHCHHUA I[GT&JIGI\/JI MalluH JAJIA IIOBBIIICHU A W3HOCOCTOMKOCTH U
JOJTOBCYHOCTH,

- IPUMCHATH METOJ0JIOTHIO BI>I60pa BOCCTAHOBJICHHUA U YIIPOUYHCHHA
,Z[eTaJ'IefI MaliruH OJI MOBBIIICHUA W3HOCOCTOMKOCTH U JOJITOBECYHOCTH.

Braaners

- HaBbIKaMU IMPUMCHCHUA OCHOBHBIX MCTOJ0OB BI)I60pa BOCCTAaHOBJICHUA U
YHOPOUHCHUA I[CTaJ'IeI‘/JI MallliH JJIA ITOBBIIICHU A H3HOCOCTOMKOCTH U
JOJTOBCYHOCTH,

- HaBbIKaMHU IIPUMCHCHUA MCTOIUKU BLI60pa Pa3JINIHBIX TUIIOB
BOCCTAHOBJICHHA U YIIPOUYHCHUA }IeTaHeﬁ MalIuH JJIA ITOBBIIICHU A
H3HOCOCTOHKOCTH U JOJITOBEYHOCTH,

- HaBbIKaMU TMPUMCHCHHUA MCTOJOJIOT A BBI60pa BOCCTaHOBJICHHUA U
YHOPOUHCHUA I[CTaJ'IeI‘/JI MallluH JJIA ITOBBIIICHU A H3HOCOCTOMKOCTH U
JOJITOBCYHOCTH.




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mast TpyI0eMKOCTh JUCIHILIUHBI COCTaBiseT 5 3aueTHbIX eauHuin 180 akan. 4acoB, B TOM
YHClIe:
— KOHTaKTHas pabota — 13 akas. 4acos:
— aynuTopHas — 12 akaj. 4acos;
— BHeayauTopHas — 1 akan. yac
— camocrosTenpHas padota — 163,1 akan. gaca,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTecTaIiy - 3a4€T

AynutopHast 3 =
KOHTaKTHas paboTa E 3 Dopma TeKyILEero
Pazpen/ Tema 2 (B axan. yacax) E E‘ Brn . KOHTpOJIA Kon
[ — = & ©|caMOCTOATENbHOM | ycrieBaeMocTH 1 KOMITETEHIIHH
g £ paboThI TIPOMEKYTOUHON
Tlex. mab. | mpakT. =g aTTeCTaluu
3aH. | 3aH. | U &

1. 1. Pa3nen. BoccranoBieHue u
YIIPOYHEHHE JeTaeld MaliuH
11 Hemm wu  3amaum
u3yyaemoro kypca. Vcropus
pa3BUTHSA TEOpUH u 3akperuieHne BeimonaeHne
MPAKTUKH BOCCTAaHOBIIEHUS U 0,5 19,1 MIPONUIEHHOT O KOHTPOJIbHOM MK-13, [IK-15
YIPOYHEHUS Marepuana paboThI
OBICTPOU3HAIINBAIOIINXCS
Jetanei 000pynoBaHUs
1.2 N3noc neranei
00opynoBaHusI. VYenoBus
paboThl M XapakTep HM3HOCA 3akperneHue Brimonnenue
nerajgeid  00OpyNOBaHUS W 0,5 18 PO ICHHOTO KOHTPOJIBHOM I1K-13, TIK-15
TEXHOJIOTHYECKOTO Marepuaia paboThl
MHCTPYMEHTA. Buner
W3HAIlIMBAaHU
1.3 Knaccudukarus u
CYLIHOCTb croco0oB
BOCCTaHOBJICHUS u
YIPOYHEHUS pabounx 4 3akpernieHue Boimonuenue
MIOBEPXHOCTEH. Ux 0,5 18 | npoiizeHHOrO Ma- kouTponbHoi | [1K-13, TIK-15
Ha3HaueHue ¥  objacTu Tepuana paboTHI
MPUMEHEHHUSL. Br16op
cocTaBa u CBOICTB
YIPOYHSIONUX MOKPBITHI
14 CoBpemMeHHbIE
HaI1aBOYHBIC MaTepualbl.
M3HOCOCTOMKNE MaTepHalbI.
Bri6op CILIaBOB Ui
BOCCTaHOBJICHUS u 3akperuieHne
YIPOYHEHHS. MaTepI/IuanLI MPONIEHHOIO BhiNOJIHCHH e
Al BOCCTAHOBHTENBHOH X 1 2 18 Marepuana. KoHTpOIHOH | TTK-13, TTK-15
HU3HOCOCTOHUKOU HaIlJIaBKH. Brinosnnenne
Kopposuonnocroiikue NIPaKTUYECKON padote!
HAIUTaBOYHBIE ~ MAaTepHAbL. paboTsL.
XapakTepucTUKa, CBOWCTBa
u  00nacTH NPUMEHEHHS.
Pacuer COCTaBOB
MOPOIIKOBBIX TPOBOJIOK.




1.5 Teoperuueckue OCHOBBI
HAaIlJIaBKH. OcHoBHOH
MeTa. CBaprBaeMoCTb
OCHOBHOTO MeTalia.
[Toronnas SHEPTHUs u
CKOpOCTh OXJIXKICHHSI.
Pexxumer  HammaBku.  [{ons
OCHOBHOTO  MeTaula B
MeTaie HAaIUTaBKH.
TepmooOpaboTka nocie
HaIUTaBKU

0,5

2/11

18

3akperuicHIE
MPOUIEHHOTO
MaTepHaa.
Brinonnenue
TIPaKTHYECKON
paboThI.

Brimonnenue
KOHTPOJIBHON
paboThI

IIK-13, TIK-15

1.6 OOmas xapakTepHCcTHKa
TEXHOJIOTHU HaIBUICHHUS.
CrnocoObl  HambUIEHHs, HX
CYILIHOCTb. Hamnbuisemble
MaTepHabl. [Ipounocts
CICTUICHHSI  MOKPBITHUS €
OCHOBHBIM MaTepuajoM H
Mexay coboit. IlnoTHOCTh
nokpeiTUst. TepmooOpaboTka
MOCJIC HAHECCHUSI TOKPBITUS

0,5

18

3akperieHne
MIPOUIEHHOTO
MaTepHaia.

Brimonnenue
KOHTPOJIBHOH
paboThI

IK-13, TIK-15

1.7 TexHonorus
BOCCTaHOBJICHUS u
YIIPOUYHEHHUS neranei
METaJUTyPrU4eCcKOro
00opynoBaHUs HAILIABKOW U
HaIlbUICHHEM

0,5

18

3akpericHre
MIPOUIEHHOTO
Marepuana.

Brimonnenue
KOHTPOJIBHOH
paboThI

IK-13, TIK-15

1.8 VYmnpounenue neraneit
MaIluH ITIOBEPXHOCTHBIM
IUIACTHYECKUM
nedopMHupoBaHUEM.
O6paboTka
MMOBEPXHOCTEH
HOBEPXHOCTHOTO
IJIACTHYECKOTO
nedopmMupoBaHUsL.
dopmupoBaHue
YIPOUYHEHHOT'O CJI0sl IeTanen
METOZOM  IOBEPXHOCTHOT'O
IUIACTHYECKOTO
nepopmupoBanus  (ITIT]T).
OcTarouHble HaNpsLKEHUA U
CBS3b COCTOSIHUS
MOBEPXHOCTH c
9KCIUTyaTallMOHHBIMU
cBoOiicTBaMu neraneit

pabounx
MeToaMu

2/11

18

3akperuieHne
PO IEHHOT O
MaTepHaa.
Brinmonnenne
MPaKTHYECKOU
paboTHI.

Brinmonnenue
KOHTPOJIbHOM
paboTHI

IK-13, TIK-15

1.9 TexHonoruM,
o0opyoBaHHe u
npumenenue [/, dpyrue
METOJIBI " CIOCOOBI
ITOBBIILICHUS CTOMKOCTH
JleTaIl " 1704
BOCCTaHOBJICHUS
(oOxkarbIBaHueE,
BBITJI&)KHBaHUE,
V3-06pabotka, YeKaHKa,
YIOPOYHEHHE TPOBOJOYHBIM
UHCTPYMEHTOM, 00paboTka
npobeto u ap.). Hedexrs
HAaIUTaBOK ¥ HAalbUICHUS.
Ilpuunnbl  oOpazoBaHust
METOJIbl NX 0OHAPYKEHUS

18

3akpernieHne
MPOIIEHHOTO
MaTtepuana.

Brimonnenue
KOHTPOJBHON
paboTHI

ITK-13, TIK-15

Uroro mo pazneny

6/21

163,1

Hroro 3a cemectp

6/211

163,1

3a4éT




HTtoro no aucuMiuinHe

6/21

163,1

3a4€T

IK-13,11K-15




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jdns  peanu3alid  NPEIyCMOTPEHHBIX  BHJOB y4eOHOW pabOThl B KayecTBe
00pa30BaTeNIbHBIX TEXHOJIOIMH B IpenoJaBaHUU JUCLMIUIMHBI «BoccTaHOBIEHNE U YIIPOUHEHHE
BAJKOB JIeTAJel MAIIMH» MCIONb3YIOTCS TPAJAULMOHHAS U MOJYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

B mpouecce u3yueHHs AWCHUILIMHBI HCHOJIB3YIOTCA HWH(OPMAIIMOHHBIE TEXHOJOTHH,
KOTOpble (OPMHUPYIOT M DPa3BUBAIOT NPO(ECCHOHANBHBIE HABBIKA. YUYEOHBIM IUIAHOM JUIS
OCBOCHMS TUCHMIUIMHBI TPEIyCMOTPEHO 2 Yaca WHTEPAKTUBHBIX 3aHATHUH, MPOBOIMMEBIC B
KOMIIBIOTEPHOM KJ1acce.

[lepeqaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH H  (HOPMUPOBAHHE OCHOBHBIX
IIPEJICTaB-JICHUN 10 Kypcy «BoccTaHOBIEHHME M YNPOYHEHHE JETAIed MAIlWH» IMPOUCXOIUT C
UCTIOJIb30-BaHUEM MYJIBTUMEAUWHOTO 00OopyaoBaHus. JIeKIMM NPOXOIAT B TPAJUIIMOHHOM
dopme, B popme JeKIMH-KOHCYIbTalMi U MpoOiIeMHBIX JieKiuil. TeopeTnueckuil Mmarepuai Ha
npoOJeM-HBIX JIEKIUSAX SBISIETCS  pPE3yJbTAaTOM YCBOCHHS IMOJNYYEHHOH wH(OpMarum
IOCPEJCTBOM IIOCTAaHOBKM IPOOJIEMHOrO BONpoca M MOMCKa IyTed ero pemieHus. Ha
JEKUUAX-KOHCYJIbTAMAX H3JI0)KEHHE HOBOI'O MaTepuajla COIpPOBOXKIAETCS IOCTAaHOBKOM
BOIIPOCOB U JMCKYCCHEH B IIOMCKaX OTBETOB Ha 3TH Bompockl. [Ipu nposeneHuu ekuuii ocodboe
BHUMaHUE YJENSIeTCd B3aMMOCBSA3M pPacCMaTpUBAaEMbIX TEM M BOIPOCOB C JCHCTBYIOIMMU
roctamu. IloiaHoe oBiageHre TpeOOBaHUSAMH JaHHBIX TOCTOB HEOOXOIMMO OYAET CTYAEHTaM MpH
UX JaJbHEHIIed caMOCTOSATENbHON IMPaKTUYECKOM NEATENIbHOCTH Ha CaMblX Pa3HOOOpa3HbIX
IPEIIPUATHIX MAIIMHOCTPO-UTEIBHON M METaulyprudeckoi orpaciu. Ilpu paccMorpenun tem
JMAHHOW JMUCHUIUIMHBI HEO00-XOJMMO TPOBOAMTH JIOCTaTOYHOE KOJUYECTBO TPUMEPOB U3
IIPAKTUYECKON JEATEIIBHOCTH BEAYIIMX IPENNpHUITHA ropoaa, pernoHa u Poccum, a Taxke
MCII0JIb30BAaTh OIBIT U3BECTHBIX MUPOBBIX JUIEPOB B 00JaCTH MAILIMHOCTPOEHHUS U METAJLITypIHH.
Jlsis 5TOro HeOOXOIUMO pac-CMOTPEHHE MaTepualloB OOHOBJIEHHOM MevyaTH, MH()OPMaIMOHHBIX
MUCEM MPENNPUATHH, a Takke nHpopManuu Meaua n3gaHui.

B pamkax oOydenuss mnpumensitorcs |T-merompl  (MCIONIB30BAaHUME — CETEBBIX
MYJbTUMEIUMHBIX YYEeOHUKOB pa3pabOTYMKOB IPOIPAaMMHOI0 OOECIEUYEeHHUs, 3IIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB MO JAaHHOU JUCIUIUINHE, B ToM yucie u DOP kadenpsr); coBMecTHas
paboTa B MaibIX rpymmax (2-3 ctyaeHTa), HHIUBHAyaIbHOE 00yUIeHHE.

CamocrosiTenbHast paboTa CTUMYJIMPYET CTYJEHTOB B MPOIECCEe MOATOTOBKU JOMAITHUX
3a/laHuii, NpPU pEUICHMM 3aJad Ha IPAaKTUYECKUX 3aHATHAX, INPU IOATOTOBKE MTOTOBOU
aTTEeCTallUU.

6 YueOHO-MeTOAMUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommxcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHH s POMEKYTOUHOI aTTeCTaluN
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOqMYecKOe U HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Muxaitmuueia, C. B. BoccranoBneHne u ynpoyHeHue Jerajeidl MaluH : ydeOHoe
nocobue / C. B. Muxaimuipia, M. A. llekmees, A. B. SIpocnasies ; MI'TY. - Maruutoropck :
[MI'TY], 2017. - 179 c. : wun., Tabm., cxeMmbl, auarp., rpad., scku3bl, 4epT. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3284.pdf&show=dcatalogues/1/1137
415/3284.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - Tekcr
anexkTpoHHBIN. - ISBN 978-5-9967-0932-8. - imeeTcs mevyaTHbBIN aHAJIOT.

2. Muxaiinuueig, C. B. [Tnactuueckoe nedopmMupoBaHue, HallaBKa, HalbIJICHUE U



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

IUTAKMPOBAHUE TSI BOCCTAHOBIICHUS U YIIPOYHEHHS JeTajel MamuH . yaeoHoe mocoodue / C. B.
Muxaitnuieia, A. U. benses ; MI'TY. - Marautoropck, 2013. - 179 c. : ui., cxemsl, Tadm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=640.pdf&show=dcatalogues/1/11094
92/640.pdf&view=true (nara oopamenus: 25.09.2020). - MakpooObeKT. - TeKCT : 3J1eKTPOHHBIH. -
ISBN 978-5-9967-0386-9. - IMeeTcs meyaTHBIH aHAJIOT.

3. Muxaitnmuueis, C. B. CBapouHble U HAaIUIABOYHBIE MAaTEPUANbI | KOHCIIEKT ﬂeKuHﬁ / C
B. Muxaitnuupid, A. U. benses ; MI'TY, kad. [MuTO/]. - MarHHToropCK 2012. - 199 c.
CXEME, Ta0II. U RL
https://maqtu.informsvstema.ru/uploader/fiIeUpIoad?name:547.pdf&showzdcataloques/1/10968
19/547 .pdf&view=true (mara oopamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : 3JICKTPOHHBIH. -
HMMmeeTcs meyaTHBIM aHAJIOT.

0) lonoJiHMTE IbHASA JIATEpaTypa:

1. XXupxun, FO. B. OcHOBBI Teopuu TpeHHS W M3HAIIMBAHHUS (OCHOBHI TPHOOTEXHHKH) !
yuebnoe mocodue / 0. B. XKupkun. - 2-e¢ uza., noarot. mo med. usa. 2007 r. - MarHuToropcek :
MI'TY, 2011. - 1 snmektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=985.pdf&show=dcatalogues/1/11191
19/985.pdf&view=true (mara oopamienus: 25.09.2020). - MakpooOBbeKT. - TEKCT : 3JICKTPOHHBIH. -
Cenenus noctymnssl Takxke Ha CD-ROM.

2. Matepuainsl JUis CBapKH, HAaIUIaBKH, MalKU U HambUIeHUs | ydyeOHoe mocobue / C. B.
Muxanmuneia, M. A. Illekmees, A. B. HpocnaBueB K. I'. ITamenko ; MI'TY. - MarauToropck :
MI'TY, 2016. - 207 C. WL, TaoII., CXEM. - URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 2268. pdf&show-dcataloques/1/1129
774/2268.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpooobekt. - Tekcr
JJIEKTPOHHBIN. - IMeeTcs meyaTHbIi aHaJIor.

3. OCHOBBI CBapOYHOTO MPOM3BOJCTBA. JITaDOpaTOPHBIi MPaKTHKYM : yueOHOe rocobue /
C. B. Muxaitimusia, B. W. benses, A. B. SpocnaBues, M. A. Ilekmees ; MITY. -
MarsnuToropck, 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 (nara oopamenus: 25.09.2020). - MakpooObeKT. - TeKCT : 37IeKTPOHHBIHA. -
ISBN 978-5-9967-0388-3. - IMeeTcs mmeuaTHBIi aHAJIOT.

4. Ceapka crHenuajibHBIX CILIAaBOB . yueOHoe mocoowe / C. B. Muxaitnmuism, C. U.
[TnaroB, A. H. Ementomun, M. A. Illekmees ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
sanmektpoH. onrt. guck (CD-ROM). - 3arm. ¢ Turym.  okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2329.pdf&show=dcatalogues/1/1129
964/2329.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpooobekt. - Tekcr
ANIEKTPOHHBIN. - CBefieHus noctynHel Takke Ha CD-ROM.

B) MeToanyeckue ykazaHus:

1. XKupkun, 0. B. OcuoBbl Tpubonoruu : mpaktukym / 0. B. XKupkun ; MI'TVY. -
Maruutoropck : MI'TY, 2018. - 51 c. : un., Tabmn., 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 (mara oOpamenus: 25.09.2020). - Makpooobekr. - Tekcr
3JIEKTPOHHBIN. - IMeeTcs meyaTHbINA aHaJIoT.

2. lllexmeeB, M. A. CTpyKkTypa CBapHBIX COeIMHEHUN. MeToAbl ONMMCaHUs U aHAIu3a :
naboparopusblid mpaktukyM / M. A. Illekmees, A. b. Cerukos, C. B. Muxaitnuneis ; MI'TY. -
Marnutoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ tuTy:n. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2776.pdf&show=dcatalogues/1/1132
914/2776.pdf&view=true (mara obpamenus: 25.09.2020). - MakpooOobekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynuel Takke Ha CD-ROM.



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/1/1119119/985.pdf&view=true
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

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

1. TOCTr1 ECK]] [DnekTpoHHBII pecypc]: mopTan HOpMaTUBHBIX TOKYMEHTOB. -Pexum
noctyna: http://www.opengost.ru

2. 'OCTw ECK]I [DnexTponHBIA pecypc]: oTkpeiTas 6aza 'OCTos. - Pexxum gocry-na:
http://www.standartgost.ru

3. TOCTs ECKJ [Onextponnsiii pecypc]: bubmmoreka 'OCToB M HOpMaTHBHBIX
JIOKYMEHTOB. - Pexxum nocrtyma: http://www.libgost.ru

IIporpammHoe o0ecnieuenmne

HaunmenoBanue .
o Ne norosopa Cpox aeicTBus JIMLIEH3UU

MS Windows 7
Professional(us  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mus |-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
7Zip CBOOOJIHO PACIPOCTPAHSIEMOE 0eccpoyHO
QSE%H Komnac 111 56117 or 16.03.2017 GecCpOTHO
FAR Manager CBOOOJIHO PaCIPOCTPAHSIEMOE 0eccpoyHO
MS Office 2007 |, 135 1 17.09.2007 GecCpOTHO
Professional
MS Windows XP
Professional(ms [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2003 Ne 135 ot 17.09.2007 06eccpouHo
Professional

HpO(l)eCCI/IOHaJ'lI)HbIe 0a3bl JAHHbIX I/IHq)OpMaIII/lOHHbIe CIIPaBOYHLIC CUCTEMBbI
HazBanue Kypca Cchlika

HannonaneHas
nHdopmMarMonHo-ananuthueckass  cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHASKC HAYYHOI'O ITUTHPOBAHMS
[Touckosas cuctema Akanemust Google (Google
Scholar)

Nudopmannonnas cucremMa - EnuHoe OKHO
JocTyna K ”HGOPMaIMOHHBIM pecypcaM
OnexkTpoHHbIe pecypcsl oubnuoreku MI'TY um.

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

http://magtu.ru:8085/marcweb?2/Default.asp

I'.1. HocoBa

Poccuiickas  T'ocynapcrsennas  bubmiorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

@denepanbHOe  TOCYAAPCTBEHHOE  OOJKETHOE

yUpeXKICHHUE «DenepanbHbIit urctutyt|URL: http://www1.fips.ru/
IPOMBINIICHHONH COOCTBEHHOCTH

MexayHapoaHast HayKOMETpHUYecKas

pedepartuBHas U MoOJHOTEKCTOBas Oaza mamueix|http://webofscience.com
HayuHbIx n3nanuii «Web of sciencey

MexayHapoaHas edepaTuBHas "
AYHApOZ pedep http://scopus.com
ITIOJTHOTCKCTOBAsA CIIpaBO4YHasi 621321 JAHHBIX
MexnyHapoaHas 0aza IOJTHOTEKCTOBBIX

http://link.springer.com/

YKypHaAJI0B Springer Journals



http://www.opengost.ru/
http://www.standartgost.ru/
http://www.libgost.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/

9 MartepuajibHO-TeXHHYECKOE o0ecTiedeHne TUCHUMILITHHBI (MOYJIs1)

MatepuaabHO-TEXHHUECKOE 00eCrieYeHre TUCIUTUTHHBI BKITFOYACT:

1. Aynurtopus i JEKIUMOHHBIX 3aHITHI: MyIbTUMEIUIHBIE CPEICTBA XpaHCHWS,
nepesavy M rpenocTabiieHus nHpopmaiuu. Bugeopoauku.

2. Yd4eOHBIC ayIUTOPUU I TPOBEACHHS TMPAKTUYCCKUX 3aHATUN, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJbTAlUH, TEKYIIEro KOHTPOJIS M IMPOMEKYTOYHOW aTTecTalluu: a)
Harnsgasie Mmatepualibl v ydeOHbBIC MOJICIH AJIs BBITOJIHEHUS PAKTUIECKUX Pa0doT:

0) ITepconansubie kommbioTepsl ¢ makerom MS Office, KOMITAC 3D V16, ¢ BEIX0A0M B
WHTepHET W C JOCTYOM B DJJICKTPOHHYIO HWH(GOPMAIMOHHO-00PAa30BATEIbHYIO CpeIy
YHUBEPCUTETA.

3. Jlabopatopus xadeapsi: MakeTsl METaJLTYypPru4ecKoro 000py/10BaHusl.

4. JlabopaTopus CBapKU:

a) O6opynoBaHME /IS BHITIOJHEHUS HAIIABKHY IO (DITFOCOM:

6) O6opyaoBaHue 715 BEITOTHEHUS PYYHOU TyTOBOM HAIUIaBKY;

B) O00py10BaHME AJI1 U3TOTOBIICHUSI HAILJIABOYHOW TTOPOIIKOBOM MTPOBOJIOKH;

r) O6opyaoBaHue /1715 ra30BOI HAIIABKH

5. llomemenust Uit camMoCTOSTENbHOM paboThl oOyuwarouuxcs: IlepconanbHble
kommbroTepsl ¢ makerom MS Office, KOMITAC 3D V16, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
IIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIBHYIO CPEy YHUBEPCUTETA.

6. Ilomemenue s XpaHeHUS W NPOPUIAKTHUECKOTO OOCIYXHBaHHUS Y4eOHOTO
000pyI0BaHUS:

a) Cremnaxu Juisl XpaHeHHU y4eOHOTro 000py10BaHUS.

0) Ilkaper pmns  XpaHeHUs yYIeOHO-METOIWYCCKOW JOKYMEHTAIMH, YYeOHOTO
000py1I0BaHUS U YYEOHO-HATJISAIHBIX TTOCOOHUH.



Ipuioxkenne 1

6 YueOHO-MeTO HYeCKOE 0OOecniedeHHe CAMOCTOATEIbLHOH padoThl 00y4YarommuXxcst

B TeueHue cemectpa mpeayCMOTPEHO BBIMOJHEHUE YCTHBIX M MUCBMEHHBIX paboOT Mo
JUCHUTUTMHE (IT0 MHAMBHUIYaJIbHBIM BapHAaHTaM), IPOBEpKa padoT.

OcHOBHasl 4acTh 3a/laHUM BBHIMOJIHACTCS Ha MPAKTHUYECKUX 3aHATHAX. CaMOoCTOsTeNbHAS
paboTa npeaycMaTpuBaeT:

- MOATOTOBKY K TMPAaKTUYECKUM 3aHATHSAM,  HM3yuYeHHE HEOOXOJUMMBIX pa3/ejioB B
KOHCIIEKTaX, y4eOHBIX MOCOOMSIX M METOJMUECKUX YKa3aHHSIX;

- paboTa co CipaBOYHOM JTUTEPATYPOH;

- HCIIPaBJICHUE OMMOOK, 3aMeuaHui, ohopmiieHHE padoT.

CamocrosiTesibHAasi padoTa B XoJe ayAUTOPHBIX 3aHATHH TMperoiaraeT: usyuyeHue 1
NOBTOPEHHE TEOPETUYECKOTr0 Marepuaja Mo TeMaM JeKIHi (1Mo KOHCIEeKTaM U Yy4eOHOH
JUTEepaType, METOIMYECKUM YKa3aHUSIM), PeLICHUE 3a/1a4, BBIMOJIHEHHE HHAUBUAYAIbHBIX Pa0OoT.

CaMmocTosiTes1bHAsi padoTa Mo KOHTPOJIEM MpenoJaBaTelisi IPEANnoiaraeT moroToBKY
KOHCIIEKTOB U BBHIMIOJHEHHE HEOOXOJUMBIX PacueToB MO pa3fiesiaM AUCLUUIUIMHBI, pElIeHUe U
poBepKa ImpernoaBarTeneM padot, paboTa ¢ METOAMYECKON JINTEPATYPOH.

BHeaynuTopHasi camocTosiTeibHAsE pa0oTa CTYJIEHTOB IPEANOiaraeT IOJATOTOBKY K
NPaKTUYECKUM 3aHATHUSAM, U3YUeHHUE HEOOXOIUMBIX Pa3eioB B KOHCIEKTaX, Y4EOHBIX IIOCOOHSIX
U METOAMYECKUX YyKazaHUAX; paboTa cO CHPaBOYHOW JIUTEpaTypoi, HCIpaBIEHUE OIIHOOK,
3aMe4aHui; paboTy ¢ KOMIIBIOTEPHBIMHU ITAKETAMH U AJIEKTPOHHBIMU YY€OHHKaMH pa3pabOTUYHKOB
MPOrPaMMHOT0 O0OeCTIeueHUs 0 AUCIUILITIHE.

ITo nanHO# AMCUMIUINHE NPeAYyCMOTPEHbI Pa3uYHble BUABI KOHTPOJIS pPe3y/abTaToB
o0y4yeHMsI: meKywuti KOHTPOJIb (TIpOBEpKa BBIMOJHEHUS 3alaHuil M paboTel ¢ y4ueOHOU
JUTEPATYPOM ), nepuooudeckuti KOHTPOIb (KOHTPOJIbHBIEC pa0OThI) MO KAXKI0M TeME TUCIUTIIUHEI,
MpPaKTHYECKHe paboThl, UM0208biti KOHTPOIH B BUE 3aUeTa.

dopma TekyLero
Bun KOHTPOJIs

. Koa-Bo P
CaMOCTOSITEIbHOM 4ACOB yCleBaeMocTH o
padoTsbI NPOMEeKYTOUYHOI
aTTecTanuu

Pa3znes/ Tema
JUCIHMILINHBI

1. Paznen. BoccTaHoBJIeHMe U YIIPOYHEHHE IeTaJlell MAILMH

1. Hearu wm 3agaum usyyaemoro | PaGora ¢ JEKIIMOHHBIM
Kkypca. Vctopus pa3BUTHS TEOPHUH | MaTepHAIOM

U TPAKTUKH BOCCTAHOBJICHUS W
YIPOUYHEHHUS
OBICTPOM3HAIIMBAIOLINXCS JIeTalIel
00opyaoBaHUs

19,1 YO

2. M3Hoc nerasneii 060py10BaHusl.
YcnoBus paboThl U XapakTep
U3HOca Jerajeil o0opynoBaHus U
TEXHOJOTHYECKOTO HHCTPYMEHTA.
Bunn! n3nammBanus

Pabora ¢ nexknmmoHHBIM
MaTepHuaIoM

18 YO

3. Knaccupukanus ¥ CyniHOCTH
CIOCcO00B  BOCCTAHOBJICHUSI M
YIPOYHEHUA padouux
nosepxHocrei. Mx Ha3zHaueHue u
oOmactu  mpuMmeHeHus.  Bribop
COCTaBa M CBOMCTB YIPOYHSIOIINX
ITOKPBITUI

Pabora ¢ neknmmoHHBIM
MaTepHuaIoM

18 YO

4. CoBpeMeHHbIC HaILIABOYHbBIE
MaTepHaJbl. N3HococTolikue
Mmatepuansl. Beibop criaBoB s

PaboTta ¢ NeKIMOHHBIM 18 YO, npakrtuueckas
MaTepuaIoM pabora




Pa3gen/ tema
JUCIHHMILINHBI

Bun
CaMOCTOATEJILHOM
padoThI

KoJ-Bo
JacoB

dopmMa TekyLlero
KOHTPOJIfA
ycneBaeMoCcTH W
MPOMEKYTOYHOM
aTTrecTauuu

BOCCTAHOBJICHHSI U YHPOYHEHHUS.
Marepuainsl s
BOCCTaHOBUTEIbHON u
MU3HOCOCTOUKOMN HAIUIAaBKH.
Koppo3zuonHo-croiikue

HaIlJITABOYHbIE MaTepHaIbl.
XapakTepucThka, CBOWCTBA U
00JIaCTH TPUMEHEHHS. Pacuer
COCTaBOB MOPOIIKOBBIX TPOBOJIOK.

5. Teopernueckue OCHOBBI
HamiIaBku. OCHOBHOM  MeTall.
CBapuBaeMoCTh OCHOBHOTO
metainna. lloroHHas »sHeprus u
CKOpPOCTh  OXJIAKJICHUS. PexuMbl
HAIUIaBKH. Hons OCHOBHOTO
MEeTajula B MeETajule HAaIlJIaBKH.
TepmMooOpaboTKa Mmocie HalIaBKU

Pabora ¢ JIEKIIMOHHBIM
MaTepuaioM

18

YO, npaktuueckas
pabora

6. OOmas  xapakTepuUCTHKA
TeXHOJIOTHH HANbLIEHNS.
CnocoObl HaIBLJICHUS, ux
CYIIIHOCTb. Hanbinsembie
MaTepuaibl. [[poYHOCTE CIeTUICHUS
MOKPBITHS c OCHOBHBIM
MaTepuaJioM H MEXIy CcoOoH.
[TnoTHOCTD MOKPBITHS.
TepmooOpaboTKa 1mocie HaHECEHUs
MOKPBITHUS

Pabora ¢ neknmoHHBIM
MaTepHuaIoM

18

YO

7. TexHoJ0TUAA BOCCTAHOBJICHUS
" YHpPOYHEHUSA aerajen
MeTAJLJIyPru4ecKoro
000py/10BaHUSI HAIUVIABKOW W
HallblJICHUEM

Pabora ¢ neKnmoHHBIM
MaTepHuaIoMm

18

YO

8. YnpouHeHue aerajieidl MalIuH
MOBEPXHOCTHBIM IIACTHYECKUM
nepopmupoBanuem. OOpaboTka
pabounx MOBEPXHOCTEH METOoJaaMu
MOBEPXHOCTHOTO  TIACTHMYECKOTO
nedhopmupoBanus. PopMUpOBaHUE
YIOPOYHEHHOTO  Ccliog  JeTajiei
METOIOM MIOBEPXHOCTHOTO
MIACTUYECKOTO  AePOpPMHUPOBAHUS
(IIL). OcraTouHble HampsKEHUS
U CBSI3b COCTOSIHUS TIOBEPXHOCTH C
9KCIITyaTallHOHHBIMU CBOMCTBAMU
JleTalen

Pabora ¢ neknmmoHHBIM
MaTepHuaIoM

18

YO, npaktrueckas
pabota

9. TexHoJioruu, odopy10BaHuE U
npumenenue  IIIIJA.  lpyrue
METOJbl W CHOCOObI TOBBIIICHUS

Pabora ¢ JEKIMOHHBIM
MaTepHaIoM

18

YO




dopmMa TekyLlero
Pa3nen/ Tema Bun . KoJi-Bo KOHTpO.IH
CaMOCTOSITEILHOM ycneBaeMoCTH H
AU CHHIITAHBI 4acoB .
padoThI MPOMEKYTOYHOM
aTTecTalnu
CTOHKOCTH JeTau u ux
BoccraHoBieHust  (OOkaThIBaHUE,
BBITJIAXKUBaHUE, ¥3-06paboTtka,
YeKaHKa, YIOPOYHCHHE
IPOBOJIOYHBIM UHCTPYMEHTOM,
obpaboTka  1poObl0O ©  1p.).
JedekThl HaIaBOK ¥ HAITBUICHHS.
[TpuunHbl 00pa3oBaHUs U METOMIbBI
X 0OHAPYKCHHS
HToro mo qucumMninue 163,1 3auyer

[To nucuunnuue «BoCcCTaHOBIEHUE U YIIPOUHEHUE IETAJIEN MAILIMHY MTPEyCMOTPEHA ay IUTOPHAS
U BHEAyJIUTOpHAs caMocCTosTeNnbHas paboTa oOydarommxcsi. AyIUTOpHas CaMOCTOATEIbHAs
paboTa CTyA€HTOB MPE/IoIaraeT PeieHre KOHTPOJIbHBIX 33/1a4 Ha MPAKTUUYECKUX 3aHATUSIX.

Ilpumepnuie ayoumopnusie konmpoavhote pavomot (AKP):
Ipumep 4. [IpaBka

Banpl, ocu, METaNIOKOHCTPYKIMH, HMeoume aedopManuu u3ruda, MOIBEPraroTcs
IIpaBKe Ha Mpeccax, YeKaHKOM, HarpEeBOM.

Banel, ocu quamerpom 10 50 MM nipaBsT yekaHkoi. OJIMH KOHEL Bajla 3aKpeIIseTcs, a o
MECTO M3ruba ycTaHaBJIMBAeTCS Me/AHas MOJACTaBKA. 3aTe€M 0 MECTY BBINYKJIOCTH HAHOCSTCA
yAaphl [0 CXEME pUC.

Puc. Cxema uexanuxu eana

HarpeBoM BoO3MOXHa mpaBka BajoB OosbLIOro jaumamerpa. B 3ToM cioywae Ban
0OKJIa/IbIBa€TCsl MOKPBIMU JINCTAMU acOecTa ClIeBa U CIpaBa OT MecTa M3ruda U MpOU3BOIUTCA
HarpeB BBIMYKJIOrO ydactka a0 Temmepatypsl 500-600 ° C B teuenue 3-5 muH. OcThiBas, Bai
BBIIPAMIISIETCS.

B HEKOTOpBIX ciyyasx JeTajau ¢ OONBIIMM OTHOIIEHHWEM JIUHBI K IUaMeTpy (Hampumep,
miTaira OOJIBIIOTO KOHyCa) MOTYT MpPaBUThCA HA TOKAPHBIX CTaHKaX MPHUCIOCOOICHHUEM,
3aKpEIJIEHHBIM B CYTIIIOPTE.

IIpumep S. ClunBanue

[Tox 5TUM TepMHUHOM TIOHUMAETCS COSTMHEHHNE YacTeH AeTAIN Pa3TUIHBIMU dJICMEHTaMH.
OTUM c110cOOOM BOCCTAHABIMBAIOTCA MPOYHOCTHBIE CBOWCTBA KOPIYCHBIX JeTajel, B KOTOPbIX
Pa3BWINCH TPEIIUHBIL.
Cy1ecTByeT HECKOJIBKO pealln3aluii TaHHOTO Cr1ocooa.

Omua w3 HUX — coeauHeHue TwiaHkamu (puc. 1). Ilo oOe CTOpPOHBI OT TPEUIMHBI
IPOCBEPIIMBAIOTCS. OTBEPCTHUS HA PACCTOSHUY “‘@”, B KOTOPBIE BCTABISIOTCS ITH(THI.
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Puc. 1 — Boccmanoenenue npounocmu kopnyca

W3rotaBiuBaeTcs IIaHKA C OTBEPCTUSAMHE Ha pacCcTOssHUK D<a v Mpou3BOAUTCS €€ HarpeB
JI0 TEMIIePaTyphl, IPH KOTOPOH PACCTOSHUS & U D MEXIy OTBEPCTUSIMHU CTAHOBSITCS PaBHBIMH.
[Inanka ycraHaBnuBaeTcsl Ha WTUQTHI U MpU €€ OCTHIBAHUU MPOUCXOAUT CTATUBAHUE TPEUIUHBL
st Toro, yToOBI TPEIIMHA HE Pa3BUBANIACH JIAJIbIIIE, HEOOXOIMMO 3aCBEPIUBATH €€ KOHIIBI.

Hpyroit cnoco6 — coenuHeHue TpeOEHkamu. Ilo 00e CTOPOHBI OT TPEIIMHBI
BBICBEPJIMBAETCS psil oTBepcTuid 1 (puc. 2).
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Puc. 2 — Cwusanue mpewun

B »tn oTtBepcTus 3abuBaeTcsi rpeOEHKA W3 XPOMOHHUKENEBOW cTanu. [[isi MOBBIICHHS
MIPOYHOCTHU COEAMHEHUS CTIPaBa U ClieBa OT TPeOEHKH MO TPELMHE BHICBEPIUBAIOTCS OTBEPCTHSI, B
KOTOpbIE 3a0WBalOTCsl KOHWYeckue ITU(PTHL. [ repMmerusanuu TpenmHa 3a/1elbIBaeTCs
TEPMETHKOM.

IIpumep 6. Baabl u ocu
B mporiecce akcmuTyaTaiy BO3MOKHO MOSIBIICHHE CIIEAYIONIHNX 1e()EKTOB:
- UI3MEHEHHE AUaMEeTPOB U (POPMBI IIEEK;
- TPEUINHBI, 33 TUPHI;
- U3rU0 U CKpYyYUBaAHHE;
- CMSTHE U BBIKpaIIMBaHHE Pa00YMX MOBEPXHOCTEH MIMIOHOYHBIX KAHABOK M IIUIUIICB;
- pa3pyuieHue pe3n0;
- U3JIOM.
Bri6op cnoco0a BOCCTAaHOBICHHMS WM 3aMEHA MOBPEXICHHOHN JeTalu OIpenensercs
HKOHOMUYECKOH 3(h(PEKTUBHOCTHIO UM HEOOXOIUMOI 11€71€CO00Pa3HOCTHIO.
Jlnsi BOCCTAaHOBIICHHS TIOBEPXHOCTEH, KOHTAKTUPYIOIIUX C MOIIMITHUKOM CKOJIbKECHHUS,
UCTIONB3YIOT CIIEAYIONINE CTIOCOOBI:
- 00paboTKa 70 CIIEAYIONIEr0 PEMOHTHOTO pa3Mepa;
- HaHECEHWE TOBEPXHOCTHOTO CJIOS METalla OJHUM H3 CIIOCOOOB, W IOCIEIYIOIIast
00paboTKa 0 HOMUHAJIBHOTO pa3Mepa.
[ToBpexxI€HHBIE NIMOHOYHBIE KaHABKH 3aIUIABIISIFOT M TOCIIEIYIOINM (hpe3epoBaHUEM MO
yriaoMm 90° unu 135° BBIMOTHSIOT HOBBIE.
W3HOC 3yOBEB NUIMIIEBOTO COCAMHEHUS BOCCTAHABIMBAIOT CIIOCOOOM, 3aBHCAIINM OT
BEJIMYMHBI H3HOCA.
[Ipu wm3Hoce numma mo TommuHe 10 0,5 MM MPOW3BOAAT pasnady 3y0a IUIMIICBOTO
COCIMHEHUS! XOJOJHBIM IUIACTHYECKUM Je(POPMHPOBAHMEM HA THJIPABIUYECKOM IIpecce ¢
MTOMOIIBIO IJTMIIEHAKATHOW ToJIOBKH (puc. 1,a) .
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Puc 1 — Boccmanosnenue uznowennubix uwiiuyes
[Ipu u3noce 0,5-1,2 MM MO Hapy>KHOMY JIMaMETPY Ha TOJOBKY IIJIMIIA HATUIABJISIOT BAJIUK

metaya (puc.l, 6) ¥ OCaAKMBAIOT HA THUAPABINYECKOM TPECCe C MOMOIIBIO IITUIICHAKATHON
TOJIOBKH.

.

[Tpu u3Hoce Gonee 1,2 MM OOKOBBIC TOBEPXHOCTH IILIUIIOB HAIUIABJISIOT U TOJBEPTaloOT
MEXaHUYeCKOH 00paboTKe.

Ilpumepnvie unousudyanvhovie domawnue 3aoanusn (U/13):

Hpumep 1. 'naBHbIEe THIMHAPBI

B skcruryaTtanuy HaxOJOUTCS 3HAYUTENIBHOE YHUCIO LWIMHAPOB, UMEIOIMIMX B CTEHKE
KOHCTPYKTUBHBIM KOHIIEHTpaTOp B BHJAE OTBEpPCTUS MJs MOABOAA pabouell KUAKOCTH.
Bo3HMKHOBEHME TPEIIMH YCTAIOCTH HAUNHAETCS Ha KOHTYpPax 3TUX OTBEPCTUH.

Ha puc. 1 nmokazan nurod nuauHAp npecca ycuwauem 18 MH npu naBnenun paboueit
wuakoctu 24 Mlla. Hunuuap paspyllieH TpeUMHONW MO OTBEPCTHIO B CTEHKE mocie 1,5 miH.

IIUKJIOB HArpy>KeHU. PacueTsl moka3aiii, 4To HampsHKEHUS Ha KOHTYPE OTBEPCTHS MPEBBIIIATH
npezaen BeiHocauBoctu Marepuana (Ct35J1).
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Puc.1 — Humunap npecca cunoit 18 MH, nasnenue padoueit skuaxoctu 24 MIla. Tpemunsl B 30He
OTBEpCTHS JJIsl OJIBOAA pabouei KUAKOCTH

B pspe ciywaeB paspylieHHe LWIMHIPOB CBS3aHO C BO3SHUKHOBEHHMEM U Pa3BUTHEM
YCTAJIOCTHBIX TPELIMH B rajTeNM JHUIIA. B kadecTBe mpuMepa Ha puc. 2 MpEAcTaBIeHa cXema
npouzomenniero B 1994 r. paspymenus: ceapHokoBaHoro u3 cranu Ct 35 nunuaapa cunoid 50
MH. Amnanornynas TpeuHa Obuta oOHapyxeHa B 2004 r. B ummimuape cuioir 35 MH,
W3TOTOBJIEHHOM M3 TOM € cTalu. Pa3pylleHusl 1Mo Takol e cXeMe NPOUCXOJWIIM paHee B
LWIMHIpaX, W3roToBiaeHHBIX U3 cramu 25 I'C. OTMmeueHHbIE BBILIE pa3pyLICHUs JHMIL

IMPONUCXOONIN B oquiInHApax IIpECCOB, YCTaHOBJICHHBIX B JIMHUAX IIpOU3BOACTBA
JKCIIC3HOAOPOIKHBIX KOJICC.
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Puc. 2 — TpemuHa B n1HUIIE CBAPHOKOBAHOTO HHiIMHApPA crioid 50 MH

Pe3ynbTarsl MccnenoBaHui MaTepuasa HUIMHAPOB MOKA3aJIH, YTO MPEJEN BHIHOCIUBOCTU
MaTepuaia B 30He AHMIIA He npesbimaer 160 MIla, B To Bpems kak ais craneit Cr 35 u 25 I'C
npeJien BBIHOCIMBOCTH NPHU MYJbCUPYIOLIEM HArpyXeHUH JIOJKEH COCTaBJIsATh HE MeHee 275
Mlla. 3HaunTenbHOE CHMKEHHE IpeZeiia BBIHOCIMBOCTH MaTepHaja IMPOM3O0LLIO 3a CYeT
CUCTEMATUYECKUX METAJLTypruueckux /1e(eKTOB M TEXHOJOTMYECKHX OLIMOOK, YTO U SIBUJIOCH
IIPUYMHON BOZHUKHOBEHHUS TPELMH B 30HE JHUILA.

B paccMOTpeHHBIX BbIIIE IpUMEpax MPUUMHY OTKa3a OMNPENENsad KOHCTPYKIHS H
TEXHOJIOTUSI U3TOTOBJICHHUS COOCTBEHHO LIMIMHpA. B psisie ciydyaeB npuunHa OTKAa30B CBA3aHa C
YCIIOBUSIMU COBMECTHOM pabOThl IUIMH/APA U MONEPEYNHbI, B KOTOPYIO OH YCTaHOBJIEH.

UYepes kakaple JBa Troja dKCIUTyaTaluu (OKOJI0 1 MITH. IIMKIJIOB HAarpy>KeHHii) B TajTemsaxX
(1aH1eB WIMHIPOB BOZHUKAIN TPEIIUHBI OOJIBIION MPOTSKEHHOCTH, PACIOIOKEHHbIE B 30HAX
IPOJOJIBHON ocH mnpecca. Ha MOMEHT Havana 3KCIulyaTalliM MaKCHUMAaJIbHBIE PacTATMBAaIOLINE
HaIpsDKEHUs B 3THUX 30Hax He mnpesblmanu 88 Mlla, 4To He MOIVIO BBI3BaTh BO3HHKHOBEHUE
TPELIUH yCTaJIO0CTH.

PesynbpTarel uccienoBaHMil TMOKa3alM, 4YTO pa3pylIEHUs MPOUCXOIWIM 32 CYET
3HAYUTEIbHON M HEpaBHOMEPHOI BHIPAOOTKM KOHTAKTHOW MOBEPXHOCTH apXWUTPaBOB, MPUYEM
MUHUMAJbHbIE TTTyOUHBI BEIPAOOTKH (OMOPHBIE CTYNEHbKH) paciojarajiiuch B 30HaX MPOA0IbHON
ocH Ipecca Ha 00enx cTopoHax HuianHapa. CymMMapHas IUIoIab KOHTaKTa (pjaHla u apXuTpaBa
BCJE/ICTBUE O00Opa3oBaHUSl AITHX CTYIEHEK COCTaBlisjla MEHEe IIOJIOBUHBI IepBOHAYaIbHON
IUIOINAAM KOHTAaKTa. 3HAYUTENbHOE yBEIMYEHUE KOHTAKTHBIX JIaBJICHUN Ha (uiaHel] MPUBEIO K
BO3PACTaHMIO HANpsDKEHUH B ranrend (QuiaHma A0 BEIMYMH NPEBBILAIOIIUX Ipeaes
BBIHOCJIMBOCTH MaTepuaia.

Ipumep 2



Jlis mpeaynpexieHusl OTKa30B LMIMHIPOB JAEHCTBYIOLIMX IPECCOB ObUIM BBINOJIHEHBI
pacueTbl C YCTAHOBJIEHHEM MAaKCUMAaJIbHBIX HAIPsDKEHUH B 30HAX KOHILEHTpalUM (TajTellb
(utanna, OTBEPCTHE B CTEHKE, TajITeNb JHUINA). [l 30H ¢ HEIOIyCTUMO BBICOKMMHU BEJIMYMHAMU
JEHCTBYIOINX HANPsHKEHUH ObUIM pa3paboTaHbl KOHCTPYKTUBHO-TEXHOJOTHYECKUE pEIICHUs,
o0ecreunBaroIe He0OX0MMOE YBEIUYEHHUE 3a11aCOB IIPOYHOCTH.

JInst  OLEHKM M3MEHEHHs YCJIOBMM  KOHTAKTHOTO  B3aMMOJEHCTBHS B y3Jlax
LWINHAP-APXUTPAB YCTAHOBJIEHBl 3aBUCHUMOCTH, CBSI3BIBAIOLIME TIE€OMETPUIO apXUTpaBa U
IUIMHAPA C B3aUMHBIMH CMEIIEHUSMH M BBIPAOOTKOW HMX KOHTAKTHBIX IMOBepxHocTed. Ha
OCHOBAaHMU 3TUX 3aBUCUMOCTEH pa3padoTaHbl KOHCTPYKTHBHBIC DELICHHUs, I03BOJISAIOIINE
3HAUUTENIBHO YMEHBIIUTh BBIPAOOTKY COIPSDKEHHBIX ITOBEPXHOCTEH apXWUTpaBa U LUIMHAPOB U
IPEJOTBPATUTH pa3pylIeHUE KaKk BHOBb IPOEKTUPYEMBIX, TaK M JCHCTBYIOIINX KOHCTPYKIMH.

K d4uciny mepornpusTHii, npeaynpexgaroliuX OTKa3bl LWIMHAPOB, CIEAYET OTHECTU
MOJCpPHU3ALMI0 LWIMHAPOB, H3rOTABIMBAaEMbIX JMJIs 3aMEHbl pa3pylleHHbIX. B kadecTBe
npuMmepa Ha puc. |1 nokasan muusap cuioi 300 MH.

MopepHu3zanys BbI3BaHa TE€M, YTO LIMJIMHJIP NEPBOHAYAIBHON KOHCTPYKLIUHU PAa3pyILIMICS
nocne 55 000 uMKIIOB HarpyXeHUH. AHaJIM3 MOJOMKH IOKa3all, YTO Pa3pylIeHHE HAyaioch C
yCTaJIOCTHOH TpeIMHbl B 30HE BHYTpeHHel ranrenu (tTouka A). [Io pesynbraTam ucciegoBaHHi
MaKcHMaJlbHble HAaNpsbKeHUs B 3ToM Mecte pocturanu 420 Mlla. IIpumepHo Takas e BeJIUYuHa
HanpsDKEHUH MoJlydeHa U 171l BHELIHEH rantenu mmHapa (tTouka B). [Tostomy nms yBenndenus
JIOJITOBEYHOCTH HOBOT'O LIMJIMHAPA HEOOXO0AUMO CHU3UTh HAIPSKEHUS, KaK BO BHYTPEHHEH, TaK U

BO BHEIIIHEH ranTeisx.
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Puc. 1 — Mogaepnuzanus nnuaapa cuiiord 300 MH: a — no monepuuzanuu. MakcumaiabHbIe
HarnpspKeHus omax = 420 MIla B Toukax A u B, 3amac mo ycranoctu n< 1; 6 — roce
MoziepHU3aluu. B Touke A MakcUMallbHbIE HANIPSKEHUS Omax = 220 MIIa, B Touke B
MaKCcHUMaJbHble HapsbKeHUs omax = 330 Mlla, 3anac o ycranoctu n = 1,2,

[IpopaGoTka BapuaHTOB KOHCTPYKLHHU LMIUHAPA [TOKa3ajaa, 4YTO, U3BMEHUB KOHCTPYKIUIO
IUTyHXepa U yMeHbIUB ero xoa ¢ 350 mo 300 MM, MOXHO yBeIHUYUTh 0a3y BHYTpEHHEH
ranrenn ¢ 80 o 300 mMm (puc. 11,0). DTO cHmkKaeT HaNpsDKEHUS B 2 pa3a U CyLIECTBEHHO
YBEJIMUYUBAET JAOJITOBEYHOCTh MaTEpHasa B 30HE ITOU raJiTely. BBIOIHNUTE TAKUM K€ PailnyCcoM
BHEUTHIOIO TJITENb HEJb34, TaK KaK Ui 3TOT0 NMPUIILIOCH Obl TepeieblBaTh CTAaHUHY npecca. J{is
CHIDKEHMSI HaNpsOKEHUH BHEIIHSS TaJITeNb BBIOJHEHAa MO (opMe ONTUMANbHOM KPHUBOH C
MOJHYTpeHUueM cTeHKHU (puc. 11,6), 4To yMEHBIIWIO MaKCUMallbHbIe HanpskeHus B 1,26 pasza u
obecrnevnsio 3amac MpoYHOCTH 1o ycranoctu N=1,2.

IIpumep 3

BoccTanoBnenue HWIMHAPOB, pa3pyLICHHBIX IO OTBEPCTHUIO AJi MOABoJa paboueit
*KuakocTu (puc. 1), OCYHIECTBIISIETCS C TOMOIINBIO CHUJIOBBIX OaHmaXel, YCTaHOBICHHBIX C
HATSTOM BBIILIE U HUKE OTBEPCTHSL.
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Puc.1 — Huwmnnp npecca cunoit 18 MH, naBienne padoueii sxuakoctu 24 MIla. TpemuHbl B 30He
OTBEPCTHS JJIS MTOJBOIA paboueit KUIKOCTH

B kauecTBe nmpumepa Ha puc. 2 nokasad uuiauHap Ha ycwine 10 MH npu nasnenun 26
MIla. ITocne 6 et 3KkcmIyaTaluy LHIMHIP ObLI pa3pyllieH TPEeLMHAMU NPOTHKEHHOCTHIO 110 400
MM, pacloJOKEHHbIMU IO 00pa3yrolleil BbIllle M HUXKE OTBepCcTUs. Pacuerbl mokasanu, 4To
HamnpsDKeHUss OT paloueil Harpy3ku Ha KOHType oTBepcTusi, pocturaromue 250 Mila,
IpEeBbILIAIOT Npeaen BelHOcaUBOCTH Marepuana (Ct. 35J), 4Tro mpuBOAUT K BO3HUKHOBEHUIO
YCTaJIOCTHBIX TPEILMH U HEU30EKHOMY pa3pyLICHUIO LIMJIMHAPOB IOCIIEe HECKOIBKUX JIET pabOThI.

banpaxu ycraHaBiauBalOT Ha MecTe 0e3 JAeMOHTaxa mpecca. banmaxu co3aaioT B 30HE
OTBEPCTUSl OKPYXHbIE COKUMAIOIIME HAIPSDKEHHs, KOTOpbIE IPEBBILNIAIOT PACTITUBAIOIINE
HaNpsDKEHUsT OT BHYTPEHHETO JaBleHHs paboderd skuaxoctu. [locnme 3aBapku TpemH u
YCTaHOBKM OaHjgaxed wuwimuHAp padotaer ¢ 1993 r. mo Hacrosimee Bpems (2007 r.).
Jedexrockonusi, TpoBeAeHHAs] METOJIJaMU HEpa3pyILIAlOUIero KOHTPOJs, MoKa3aiga, 4To B 30HE
OTBEPCTUS TPEUIUH HET.

BoccTanoBnenue HMIMHAPOB C TPEIIMHAMU B TalTeNu AHUINA (PUC. 3) OCYLIECTBIISETCS
CBAapKOH B I1EXOBBIX YCIOBHMAX 0€3 NpeABapUTEIbHOIO IOAOrpeBa U IOCIEAYIOUIeH
TEpMOOOPaOOTKH C MPUMEHEHUEM CIIEIUATIbHBIX AJIEKTPOJIOB U TEXHOIOTMH. B mumHape cumoit
35 MH. pacnosoXeHue TpEIUHbl NPUMEPHO COOTBETCTBOBAJIO PACIOIOKEHUIO TPEIIUHBI,
MOKa3aHHOM Ha puc. 9, HO 0e3 BbIXOJa Ha BHEIIHIOI NMOBEPXHOCTh LHMIUHApPA. [IpoTsikeHHOCTD
TPELIMHBI B OKPYKHOM HalpaBJIEHUH cocTaBisiia okono 180°, MakcuManbHas riryOMHa JOCTUTana
180 wmm. 3aBapka TpemIMHBI BpPYYHYI0 B CTECHEHHOM IMPOCTPAHCTBE, OTPAaHUUYEHHOM
npeaBapuTenbHo mojxorpetsiMu A0 250°C cTeHKaMu IMIMHApa HeBbIMonHuMa. CHUXKEHUE
TEMIEpaTypbl MpPEIBAPUTEILHOTO MOJOTPEBA 10 MPEAENOB, JOMYCKAIOUIMX PYUYHYIO CBapKy,
IPUBOJIUT NOCJE OXJIKICHUS JETaIl K BOSHUKHOBEHUIO TPEIIMH 10 TPAHUIIE HAIJIABIEHHOTO U
OCHOBHOTO MeTaijia. B cBsi3u ¢ 3TUM A 3aBapKu TPEIIMHBI ObUIM HMPHUMEHEHBI CBapOYHbIE
MaTepuajbl Ha OCHOBE HHKeNs, KOTOpbIE MO3BOJISIOT BBINOJHATH CBapOYHbIE pPabOTHl Ha
KpyNMHOraOapUTHBIX  JeTalsix ©0e3 MpelBapUTENbHOrO MOJOrpeBa M MOCIEAyomen
TEPMOOOPAOOTKH.
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Puc. 2 — BoccranoBnenue MUIMHAPA ¢ TPEIIMHAME C TIOMOIIBI0 OaHIa)Xel, YCTaHOBICHHBIX C
HATSTOM BBIIIE U HUXKE OTBEPCTHS 7S TOBOIa paboueil sKUIKOCTH

Boccranosnenue nununapa cunoit 35 MH cBapkoii 6e3 npeiBapuTeabHOro noJorpesa u
nocneayrouei TepMooOpaboTKU M €ro yCTaHOBKAa Ha Ipecc ObLIM OCYLIECTBIIEHBI BO BpEMs
IUIAHOBOTO KamuTaJbHOro peMoHTa B ampene 2004 r. CBapka IpOBOAMIIACH HENPEPHIBHO B
teueHue 7 cytok. LunuHap oTpaboTan 3amjaHUPOBAHHBIA TOJ A0 KalWTaJIbHOTO PEMOHTAa B
anpene 2005 r., npoiiag 750 000 nukiI0B Harpy>KEHUH MOJHBIM YCHIIMEM.
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Puc.3 — TpemHa B AHUIIE CBAPHOKOBAHOTO HMIMHApPa cuiioi S0 MH



IIpuioxenne 2

7 OneHOYHbIE CPEICTBA ISl POBEIeHUs POMEKYTOYHOM aTTeCTAllUN
a) [lnanupyembie pe3yJbTaThbl 00yUeHUS U OLEHOYHbIE CPEACTBA ISl POBEACHUSA MPOMEKYTOUYHON aTTecTAlNM:

CTpyKTYypHBI
DIIEMEHT
KOMIIETEHIIUU

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeCTBa

IIK-13 YMeHnneM npoBepsiTh TEXHUYECKOE COCTOSIHME U OCTATOYHBIH Pecypc TeXHOJIOrH4eCKOro 000py10BaHNsl, OPraHU30BbIBATH NPOPHUIAKTHYECKHI

OCMOTPp 1 TeRyllIHﬁ PEMOHT TEXHOJOTHYECCKUX MAIlIMH U oﬁopy)mBamm

3HaTe

- OCHOBHBIC OIIPCACIICHUA U ITIOHATUA,

- OCHOBHBIE TPEOOBaHUS U TIPAaBUIIA TPOBEPKHU
TEXHUYECKOT'O COCTOSHMUS;

- METO/Ibl BOCCTAHOBJICHHUS JIETaJICH U Y3JI0B
METAJUTYPTUYECKUX MAILIHH;

- METOAbI TCXHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$[,
BOCCTAHOBJIEHUS I PEMOHTA JIETAJIEH U
Y3J10B METAJIyPru4eCKNX MallnH

YMmeTn

- KOPPEKTHO BBIpa)KaTh U apryMEHTHPOBAHO
00OCHOBBIBATH MOJIOKEHUS TPEIMETHON
00J1acTH 3HAHUS,

- 00cyk1aTh crI0c00bI 3P(HEKTUBHOTO

PEILIeHHS IO TEKYIIEMY PEMOHTY MalllHH,
BOCCTAHOBJICHHUIO JIETaJIe U y3JI0B
METaJUTyprUueCKUX MallliH pacrlo3HaBaTh

3 PeKTUBHOE pelIeHue 0T HeAPPEKTUBHOTO;
- pacro3HaBaTh Y3PPEKTUBHOE PEIICHUE OT
Hed(pPEeKTUBHOTO .

Bmanets

- 1po(eCCHOHATBHBIM SI3BIKOM IPEIMETHOM
00J1aCTH 3HAHUS,

Ilepeuenn Tem Ha 3a4er:
1. UcTopus pa3BUTHS TEOPUU U IPAKTUKU BOCCTAHOBIICHUS U YIIPOYHEHMS
OBICTPOM3HALIMBAIOLIMXCS eTallell 060pyaoBaHust OObEKThI IPOdhecCHOHATBLHON
NesITeIbHOCTH B PAMKaxX BbIOPAHHOH CIIEUaIbHOCTH.
2. N3Hoc nertaneit o0opyoBaHus. Y CIOBUS pabOTHI M XapakTep U3HOca JieTaneil 00opynoBaHus
1 TEXHOJIOTMYECKOTO MHCTpYMeHTa. Bupl n3HammBaHus B3auMocBs3b  M3ydaeMbIx
TUCHUIIMH € 3ajJadaMd  Npo¢eCcCHOHATBHON IeATeTbHOCTH.
3. Knaccugukanys u CyuiHocTb CHOCOO0B BOCCTAHOBJIEHMSI U YIIPOUYHEHUS pabounx
noBepxHocTel. VX Ha3HayeHue u o0iacTu mpuMeHeHus. Beioop cocTaBa u CBOMCTB
YIPOUHSIOIINX MOKPBITUH OCHOBHBIE TEXHOJIOTHUYECKUE TIEPEAEIIBI YEPHON METAJUTYPIHUU.
4. CoBpeMeHHbIE HaIUIaBOUYHbIe MaTepHualibl. MI3HOCOCTOMKIE MaTepualibl. BeiOop crimaBoB aiist
BOCCTAHOBJICHHS M YIPOUYHEHHUs. MaTepuainsl 1711 BOCCTAaHOBUTEIBHOM U N3HOCOCTOMKOM
Haru1aBKu. Koppo3MOHHO-CTOMKNE HAIJIABOYHBIE MaTepHalIbl. XapaKTEpUCTUKA, CBOMCTBA U
oOjacTu mpuMeHeHus. Pacder cocTaBOB MOPOIIKOBBIX MPOBOJIOK. KpuTnieckue TeXHOIOTHH.
5. Teopernueckne 0CHOBBI HatuIaBKU. OCHOBHOM MeTaul. CBapruBa€MOCTh OCHOBHOT'O METAJIJIA.
[ToronHas 3HEprust ¥ CKOPOCTh OXJIAKACHUS. Pekrmbl HarIaBku. J[oJis OCHOBHOTO MeTaJlIa B
MeTaJulie HariaBku. TepmMooOpadoTKa Mmocie HariaBKu. TeXHOJOTUYECKHE MAIlIUHBI 1
000py10BaHNE METAJUTYPrUYeCcKOro Mpou3BOJICTBA.
6. OOm1as xapakTepucTHKa TEXHOJIOTUH HamnblIeHus. CriocoObl HANIBUIEHUS, UX CYIIHOCTb.
Hanpuisemple Matepuansl. [Ipo4HOCTE ClIETNIEHUS TIOKPBITHS C OCHOBHBIM MAaTE€pPHAIOM U




CTpyKTYypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

- cmocobaMu  JIEMOHCTpalluU
AHAJIM3UPOBATh CUTYAIIUIO;

- cmocobaMu OLICHHBAaHHUA 3HAYUMOCTH H
IPAKTUYECKOH  MPUTOJHOCTH  MOJYYCHHBIX
pE3yJIbTaTOB.

yMEHUs

MexXay coboi. IImoTHOoCTh TOKpBITUS. TepM0o0OpaboTKa 1Mociie HAaHECEeHUS TOKPBITHUSI.
7. TeXHOJIOTHsI BOCCTAHOBJIEHUS M YIIPOUHEHHUS IeTallell METAJUTypru4ecKoro 0o0opy10BaHus
HaI1aBKOW 1 HanbuieHHeM Opranu3anus HayqYHOU paboThl CTYIEHTOB.
8. YrpouHeHure AeTaneii MaluH MOBEPXHOCTHBIM TUTACTUYCCKUM J1e(hOPMHUPOBAHHUEM.
O06paboTka pabounx MOBEPXHOCTE METOAaAMU MOBEPXHOCTHOTO TIACTHYECKOTO
nedopmupoBanus. opMUpOBaHUE YIIPOUYHEHHOTO CJIOS A€Tajeil METOI0M TTOBEPXHOCTHOTO
wactuyeckoro aedopmuponanus (I1I1/1). OcraTounble HaNPSHKEHUS U CBSA3b COCTOSHUS
MIOBEPXHOCTHU € IKCILTyaTal[AOHHBIMU CBOWCTBAMHU JIETAJICH.
9. Texunonoruu, o6opynosanue u npumenenue [1I1/]. JIpyrue MeToab! ¥ criocoObI MOBBIMICHUS
CTOWKOCTH JIeTaIu U UX BoccTaHoBleHUs (OOKaThIBaHNE, BRITTIAXKHBaHUE, Y 3-00paboTKa,
YeKaHKa, YIIPOUYHEHHE MPOBOJIOYHBIM HHCTPYMEHTOM, 00padoTKa Ipo0kto 1 p.). edekTs
HaIJIaBOK U HambuieHUs. [I[puunHbl 00pa30BaHMs U METOIBI X OOHAPYKECHHUS.

IlepeyeHb TeM NPAKTHYECKUX 3AHATHIA:

1. Br160p cocTaBa HaIJIaBICHHOTO METAJlIa B 3aBUCUMOCTH OT BHJIOB U3HAIIMBAHHUS
JeTaneit o0opyaoBaHusI.
Lenb paboTel: M3yueHne NpUHIIUIIOB BEIOOPA TUIIA HAMIABICHHOTO METaa JJs pabouux

MOBEpPXHOCTEH JieTaneil 000py10BaHMsI B 3aBUCUMOCTH OT YCJIOBHM paboThI U BUA
W3HAIIMBaHUS.

2. DJAeKTPOJBI Ui PyYHOU HAIJIAaBKU MOBEPXHOCTHBIX CIOEB C OCOOBIMH CBOIICTBaMHU.
Henb paboTel: O3HAKOMHUTHCS ¢ MapKaMH, TUTIAMU, XapaKTEPUCTUKON U Ha3HAYEHUEM

ANEKTPOAOB, IPETHA3HAYCHHBIX JUIsI PyYHOU HAIJIABKH TOBEPXHOCTHBIX CIIOEB C OCOOBIMHU
CBOMCTBaMHU.

3. IIpoucxoxnaenue neeKToB B HAIUIABJICHHOM METAJUIE U CIIOCOOBI MX YCTPAaHEHHS.
Henb pabotsl: M3yunTh npoucxoxaeHue 1eeKToB (TpelluH, Nop) B HalJIaBJIEHHOM MeTalie

1 Mepbl 0OpbOBI C HUMHU.

ITK-15 Ymenunem BbIOMPATh OCHOBHBIC H BCIIOMOraTeIbHbIC MATEPHAJIbI, CIOCO0OBI peaTu3allii TEXHOJIOTHYeCKHUX NMPOLeCcCOB, IPUMEHSTH

24




CTpyKTYypHBI

DJIEMEHT [Tnanupyemble pe3yiabTaThl O0yUeHUs OueHouHbIE CpeACTBa
KOMIIETCHIIUU

NPOrpeccuBHbIE METObI IKCIJIYAaTAIlUM TEXHOJIOTHYeCKOro 000py10BaHNS NIPH U3r0TOBJIEHHE TEXHOJIOTHYeCKUX MAIIMH

3HaThb - OCHOBHBIC MCTO/bI 135160pa Hepeqeﬂb TeM Ha 3a4eT.
KOHCTPYKIIHOHHBIX MaT€pHUAJIOB; 1. Ucropus pa3BUTHS TEOPUH U MPAKTUKNA BOCCTAHOBJIECHUS U YIIPOUHEHUS
- MCTOJMKH BbIOOpA  PA3JIMYHBIX THIIOB OBICTPOM3HAIIMBAIOIIMXCA JIeTaneit ooopyaoBanusi O0bEKTH MpodeccuoHaIbHOM
BOCCTAHOBJICHUSI M YIIPOYHCHHUS JICTAJICH NESATEILHOCTH B PaMKax BRIOPAHHOM CIEIUATIbHOCTH.
MAIIWH TSl HOBBIIICHUS] K3HOCOCTOMKOCTH M | 2. M3HOC eTaneii 060pyaoBanus. YcIoBUs pabOThl M XapakTep U3HOCA JeTaleil 060py10BaHus
MOJI'OBCYHOCTH, U TEXHOJIOTMYECKOr0 MHCTpyMEHTa. Bl n3HammMBaHus B3anMocBI3p  M3ydaeMbIX
- METOZIOJIOTHIO BBIOOPA BOCCTAHOBJICHUS M JUCHUIIINH Cc 3agadyaMu  TPO(HECCUOHATHLHOU NEATCIIEHOCTH.
YIPOYHEHHUS ACTANICH MAINH ISt 3. Knaccudukanus u CyuiHocTh CHOCOO0B BOCCTAHOBJICHHS M YIPOYHEHHS paboumnx
TOBBIIICHHSI K3HOCOCTOMKOCTH H noBepxHocTel. X Ha3HaueHue u 00acTi NpuMeHeHus. BEIOOp cocTaBa 1 CBOMCTB
AOJTOBCYHOCTH. YIPOUHSIOIINX MOKPBITHH OCHOBHBIE TEXHOJIOTHUECKUE TIEPEAEIIBI YEPHON METAJUTYPIHUH.

YMmeTb - IPUMEHATH OCHOBHBIE METOBI 4. CoBpeMeHHbBIE HAIIaBOYHbIE MaTepuanbl. MI3HococTolke MaTepuansl. Beioop criaBoB Jist
BOCCTAHOBJICHUS U YIIPOYHEHUS JAeTaICH BOCCTaHOBJICHUS U yIPOYHEHUs. MaTepuaiibl 111 BOCCTAHOBUTEILHON U M3HOCOCTOMKON
MAILIUH JJI MOBBIIICHUS U3HOCOCTOMKOCTH U | HarIaBku. Koppo3MOHHO-CTOMKME HAMIABOYHBIE MaTEpUaibl. XapaKTepUCTUKA, CBOMCTBA U
JIOJITOBEYHOCTH; oOjacTu mpuMeHeHus. Pacder cocTaBoB MOPOIIKOBBIX MPOBOJIOK. KpuTHyeckue TeXHOIOruu.
- IPUMEHATh METOAMKH BbIOOpa paznuyHblX | 5. TeopeTnueckrue ocHOBbI HamIaBku. OcHOBHON MeTaill. CBapUBa€MOCTh OCHOBHOTO METalIa.
TUIIOB BOCCTAHOBJIEHUS U YIIPOUYHEHUS [ToronHas 3HEpPrust ¥ CKOPOCTh OXJIAXKACHUS. Pexxrmepl HariaBku. Jl0j1s1 OCHOBHOTO METaJlJIa B
JIeTalIed MallluH  JJIS TIOBBILIEHHUS MeTaiie HaraBku. TepmooOpaboTka nocie HarmaaBku T eXHOIOTHYECKUE MAITUHBI U
U3HOCOCTOMKOCTH U JI0JITOBEYHOCTH; 000py/I0BaHNE METAJLITYPTUYE€CKOTO MPOU3BO/ICTBA.
- IPUMEHSATH METOA0JIOTHIO BEIOOpa 6. O01mas xapakTeprucTUKa TeXHOJIOTUHU HambUieHus. CiocoObl HAMBUICHUS, KX CYITHOCTb.
BOCCTAaHOBJICHUS U YIIPOUHEHUS JeTAIEH Hanbuisiembie matepransl. [Ipo4HOCTE cLENIIEHUS TOKPBITHS C OCHOBHBIM MaTEPHAJIOM U
MaIIUH ISl TIOBBIIIEHUS! H3HOCOCTOMKOCTH U | Mexkay coOoi. ITnoTHOoCTh mokpsiTHs. TepMooOpaboTKa mociie HaHECEH!s MOKPBITHSI.
JIOJITOBEYHOCTH. 7. TeXHOJIOTHSI BOCCTAHOBJIEHUS M YIIPOUHEHMS JIeTallell MeTaJUTypruyeckoro 00opy10BaHus

Bﬂaﬂe’rb - HaBBIKaMU ITPUMEHEHUS OCHOBHBIX METO0B HaIUIaBKOM 1 HAITBICHHEM OpFaHI/ISaHI/ISI HaquOﬁ pa6OTI)I CTYACHTOB.

BLI60pa BOCCTAHOBJICHHA U YIIPOUYHCHUA

8. prO‘{HCHI/IC JieTajei MalliiH MMOBCPXHOCTHBIM INNIIACTUYCCKUM I[e(bOpMI/IpOBaHI/IeM.
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CTpyKTYypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

I[eTaHeﬁ MalllnH JIA IIOBBIILICHUA
HW3HOCOCTONKOCTH U JIOJITOBEUYHOCTH;

- HaBbIKaMU ITPUMCHCHUA MCTOANKHN BI)I60pa
PAa3JIMYHBIX TUIIOB BOCCTAHOBJICHHA U
YOPOYHEHHUS JeTallel MallliH IS
MTOBBIIICHHUS U3HOCOCTOMKOCTH U
JIOJITOBCYHOCTH;

- HaBBIKAMHU TTPUMEHEHHUSI METOI0JIOT I
BbIOOpPa BOCCTaHOBJIEHUS M YIPOUHEHMUSI
IleTaHeﬁ MalllnH JIA IIOBBIIICHUA
M3HOCOCTOMKOCTH U JIOJTOBEYHOCTH.

O6paboTtka paboYMX MOBEPXHOCTEH METOJaMH ITOBEPXHOCTHOTO IJIACTUYECKOTO
nedopmupoBanuss. QopMUPOBaHUE YIIPOUYHEHHOTO CJIOS JAETAJICH METOIOM TTOBEPXHOCTHOTO
mwiactuueckoro nedopmupoBanus (II1/1). OcraTounbie HAaNPSHKEHUS U CBSA3b COCTOSTHUS
MOBEPXHOCTHU C IKCILTyaTAI[AOHHBIMUA CBOMCTBAMHU JICTAJICH.
9. Texnonoruu, o6opynosanue u npumenenue [1I1/]. [Ipyrue metoas! U criocoObl MOBBIIIEHUS
CTOMKOCTH JIeTalu U uX BoccTaHoBleHUs (OOKaThIBaHNE, BRITTIAXXKUBaHKE, Y 3-00paboTKa,
YeKaHKa, YIIPOYHEHHUE MPOBOJIOYHBIM HHCTPYMEHTOM, 00padoTKa IpoOkto U Ap.). dedeKTs
HaIUIaBOK U HambUieHUs. [IpuunHb 00pa3oBaHUs U METOJIBI UX OOHAPYKEHUS.

IlepeyeHb TeM NPAKTHYECKUX 3AHATHIA:

4, BI)I60p COCTaBa HAIlJIaBJICHHOI'O ME€TaJlJla B 3aBUCHUMOCTH OT BUJO0B U3HAIIIMBAHUA
neranei 000py10BaHUS.
ens paboTel: M3ydyeHne npuHIMIIOB BHIOOPA THIIA HAILJIABIEHHOTO METalIa Jisl pabodnx

MOBEPXHOCTEHN JieTaneil 000pyA0BaHUs B 3aBUCUMOCTH OT yCJIOBHUM pabOTHI M BUA
N3HAIIUBAaHU.

5. DneKTpoAbl A PyYHON HAIJIaBKHU MOBEPXHOCTHBIX CJIOEB C OCOOBIMHU CBOMCTBAMHU.
Lenb paboTel: O3HAKOMHUTHCS ¢ MapKaMH, TUTIAMU, XapaKTEePUCTUKON 1 Ha3HAYCHUEM

3J'I€KTpOI[0B, npenHasHaqume JJI py‘IHOI\/'I HaIlJIaBKHN HOBerHOCTHBIX CJIOCB C OCO6I>IMI/I
CBOMCTBaMHU.

6. IIpomcxoxneHue neeKTOB B HATUIABICHHOM METaJIIE M CIIOCOOBI UX YCTPaHCHUS.
enb paboTer: U3yuuTh npoucxoxaeHue n1eheKToB (TPEIH, Top) B HAMJIABICHHOM METaJlie U

Mepbl OOPHOBI C HUMHU.
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0) Ilopsnok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OIleHUBAHHUA:

[IpomMexxyTouHas arrecrauus Mo JUCHUIUIMHE « BoCCTaHOBIEHHE U YIIPOYHEHUE IETAIIEH
MAILIUHY BKIFOYAET TEOPETUUECKHUE BOIIPOCHI, ITO3BOJISIIOLINE OLICHUTh YPOBEHD YCBOCHUS
00y4JarIUMUCS 3HAHUH U MPAKTUYCCKUE 3aTaHUSI, BBISIBISIFOIINE CTENICHh CPOPMUPOBAHHOCTH
YMEHUH ¥ BIIQJICHUH, POBOAUTCS B (hopMe 3aueTa U B (HOpME BBITOTHEHUS KOHTPOJIBHON pabOTHI.
3ader 1o JaHHOW JUCHUIIIMHE TPOBOUTCS B YCTHOM (hopMe IO BOTIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

- «3a4TeHO0» - 00yUaIONINiA TOKAa3bIBACT CPETHUI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH. 3HAET OCHOBHBIE ONIPEJEIICHUS U IOHATHS, YMEET KOPPEKTHO BBIPAXKaTh U
apryMeHTHPOBaHO OOOCHOBBIBATH MOJIOXKEHUS MPEAMETHON 00IaCTU 3HAHUS, BIAJEET
poeCCHOHATILHBIM SI3BIKOM MPEIMETHON 00JIaCTH 3HAHUS, 3HAET OCHOBHBIE METO/IbI BEIOOpA
KOHCTPYKLIMOHHBIX MaT€PUAJIOB, YMEET IPUMEHATH OCHOBHBIE METO/IbI BOCCTAHOBJICHUS U
YIPOYHEHHUs JeTalIel MalllKH JJIs1 NOBBILIEHHS U3HOCOCTOMKOCTH U JOJTOBEYHOCTH, BJIAJEET
HaBbIKAMU MPUMEHEHUSI OCHOBHBIX METOJ/I0B BBIOOpPA BOCCTAHOBJICHMS U YIIPOUHEHUS JleTaleil
MAaIlIMH JUIsl TOBBIIIEHUS U3HOCOCTOMKOCTH U IOJITOBEYHOCTH.

- «HEe 3aYTeHO0» - pe3yJbTaT 00y4YEHHUs HE JOCTUTHYT, CTYJIEHT HE MOXKET [T0Ka3aTh 3HAHUS
Ha YPOBHE BOCIPOM3BE/ICHUS U O0BSICHEHNUS NH(OPMAaLIUK, HE MOXKET [10Ka3aTh
MHTEJJICKTyalIbHbI€ HaBbIKU PELLEHUS 3aja4 U IIOCTPOEHUSI U300pakeHUH.
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