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Pa0Gouass nporpamma yuyeOHOU AMCHUILUIMHBI MarepuanoBeieHue pa3paboraHa Ha
ocHOBe DefepalibHOrO rocy1apCTBEHHOIO 00pa30BaTEIbHOrO CTaHaapTa (naiee -
®I'OC) no crnennabHOCTU cpeaHero npodeccronansHoro odbpazosanus 23.02.06
«Texnuueckass SKCIUTyaTallds MOJBUXKHOTO COCTaBa >KEJIE3HBIX JIOPOr», YTB.

npuka3oM MunucrepcTBa oopazoBanus U Hayku PO ot 22 ampens 2014 r. Ne 388.
Opranuzauusi-paspadorunk: BragukaBKa3CKui TEXHUKYM KEIIE3HOIOPOKHOTO
TpaHcropta - (Quiman  denepaabHOTO  TOCYJAapCTBEHHOIO  OIOKETHOIO
0o0pa30BaTeNbHOTO  YYPEXKJEHUS  BBICILIETO oOpa3zoBanuss  PoctoBckuit
rOCy/1IapCTBEHHBIN YHUBEPCUTET MyTEH COOOIICHUS

Pazpa6orumk: Kisikoa B.b. npenogaBatens BnTXKT — ¢unmmana PI'VIIC

PexomenaoBana meroanueckum coetoM BanTXKT — dunuana PI'YIIC



1. TIACIIOPT PABOYEI ITPOT'PAMMBI YUEBHOM AVCLIATIIMHEI

2. CTPYKTYP A U COJIEP)KAHUE YYEBHO! TUCITUTUIMHEI

3. VCJIOBUSI PEAJIU3ALIMU PABOYE ITPOT'PAMMBI YUEBHOI
JIACLIUTIMHBI

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOM
JIMCLIUTUJIAHDI



2. IACIIOPT PABOYEN NPOT'PAMMBI YYEBHOM JIUCIHUATLIAHBI
MATEPUAJIOBEJAEHHUE

1.1 OO6JsacTh NpUMeHeHHs POTrPAMMBbI
[Iporpamma y4yeOHOW AMCHUIUIMHBI MaTepHaloBEAEHUE SIBISETCS YacCThIO

IPOrpaMMbI IOATOTOBKH CIIELIMAIMCTOB CpeIHEro 3BeHa B cootBeTcTBUU ¢ PI'OC 1o
cnenuanbHocTr CIIO 23.02.06 TexHuueckas SKCIUTyaTalusi MOJBUKHOTO COCTaBa
KeJe3HBIX Jopor (0a30Bast MOATOTOBKA)
1.2 MecTo yueOHOH AMCUMIIMHBI B CTPYKTYpe NPOrpaMMbl IOATOTOBKH
CIEUAJMCTOB CPEJHEro 3BeHa:

obuienpodeccuoHanbHas JUCIUILIMHA TPOPECCUOHATBHOIO YUeOHOTO UK
1.3 Ilean u 3ana4uu y4eOHOI JUCHUIIMHBI — TPeOOBaHUS K pe3yJibTaTam
OCBOCHUS Y4eOHOH JUCHUIIMHBI 1)1 0a30BOM MOATOTOBKM:

B pe3ynbrate ocBoeHMs y4eOHOM TUCHUIUIMHBI 00yYaronuiics JOJIKeH

yMeTh:

- BBIOMpATh MaTepUajbl HA OCHOBE aHAJIM3a UX CBOMCTB JJIsl IPUMEHEHUS B
IIPOU3BOJICTBEHHOM €ATEIbHOCTH.

B pe3ynbTaTe ocBoeHUs y4eOHON AUCIUIUIMHBI O0yYarOUIUIiCs JOHKEH

3HATh:

- CBOWMCTBa METAJIJIOB, CIUIABOB, CITIOCOOBI UX 00Pa0OTKH;

- CBOMCTBa U 00J1aCTh TPUMEHEHUS ANEKTPOTEXHUUECKUX, HEMETAJUTMYECKUX
Y KOMITO3ULIMOHHBIX MaTE€pUaoB;

- BUJbI U CBOMCTBA TOIIMBA, CMA30YHBIX U 3AIUTHBIX MATEPUAIIOB.
1.4 Koau4ecTBO 4acoB 10 y4eOHOMY IUIAHY HA OCBOEHHE MPOrpaMMbl y4eOHOM
AUCHUILIMHBI «MaTepuajioBeieHHe):
MakcumanbHOU yueOHOM Harpy3ku odyuatomierocs - 70 4acoB, B TOM UUCTIE
00s13aTeNbHBINA ayIUTOPHOU y4eOHOM HArpy3ku oOydarornierocs - 20 4acos;

CamocTosiTennbHOM padoThl o0y4yaroierocs - 50 yacos.

1.5 PE3VJIbTATHI OCBOEHN S YUEBHOM JJUCLIUITJIMHBI
Pe3ynbTaTomM 0CBOEHUS MPOTpaMMBbl TUCHUIUIMHBI MaTepuanoBeaeHue ABISIETCS

oBiasienre odyvaronumcs npodeccuonanbubiMu (I1K) u o6uumu (OK)



KOMIICTCHIIMSAMM

Kon HauMeHoBaHMe pe3yJbTaTa 00y4eHust

OK 1. [loHuMAaTh CYIIHOCTh U COLIMAJIbHYIO 3HAUMMOCTb CBOEH Oy TyIieit
npodeccun, MPOsIBIIATh K HEW YCTONYMBBIA HHTEpEC

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JCSITEILHOCTh, BHIOUPATh TUIIOBBIE METOIbI U
CIIOCOOBI BBIMOJHEHHUS MPO(PECCHOHATBHBIX 3a]1a4, OLICHUBATh UX
(O GEKTUBHOCTH U KQY€CTBO

OK3. [[prHMMAaTh pelIeHUs B CTAHAAPTHBIX U HECTAH/IAPTHBIX CUTYyallui U HECTH 3a
HUX OTBETCTBEHHOCTh

OK 4. Ocy1ecTBIATh MMOMCK U UCTIOIBb30BaHKEe HH(OpMAIUU, HEOOXOIUMOM IS
A ()EKTUBHOTO BHITIOJIHEHUSI TPO(HECCUOHATBHBIX 3a]1a4,
npodecCHOHATBLHOTO U JIMYHOCTHOTO Pa3BUTHUS

OK 5. M cnonb30BaTh HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npodecCHOHAIPHON AEATEIHbHOCTH

OK 6. PaboTath B KOJUIEKTHUBE U B KOMaH i€, d(PGHEKTUBHO 00IATHCS C KOJIJIETaMH,
PYKOBOJICTBOM, MMOTPEOUTEISIMU

OK 7. bpath Ha ce0s1 OTBETCTBEHHOCTD 3a pabOTy WICHOB KOMaH/IbI
(mOTYMHEHHBIX ), PE3YJIbTAT BHINIOJIHEHUS 3a/IaHUM.

OK 8. CaMocTOsITEIHbHO ONPENETATh 3a/1a4u MPOo(heCCUOHATBFHOTO U IMYHOCTHOTO
Pa3BUTHS, 3aHUMATHCS CaMO0Opa30BaHNEM, OCO3HAHHO TUTAHUPOBATH
MOBBINICHUE KBATU(DUKAIINH

OK 9. OpHEHTHUPOBATHCA B YCIOBUAX YaCTOW CMEHBI TEXHOJOTUH B
poheCCUOHAIBHON JIeITEIbHOCTH

[IK 1.2  [[Ipou3BoguTh TEXHUUECKOE OOCITY>KMBAHUE U PEMOHT MOJBH>KHOI'O COCTaBa
YKEJIE3HBIX JOPOT B COOTBETCTBHUU C TPEOOBAHUSIMU TEXHOJOTUUECKUX
[TPOILIECCOB

MK 1.3 OGecrneunBaTh O€30MACHOCTH IBUKEHUS MMOJIBUKHOTO COCTaBa

MK 2.3 KoHTpoupoBaTh U OIIEeHUBAaTh KAYE€CTBO BBHIMOJHIEMBIX Pa0OT

I1K3.1 OdopMIIATh TEXHHUUECKYIO U TEXHOJOTUYECKYIO JTOKYMEHTAIIUIO

[IK 3.2 Pa3pabaThiBaTh TEXHOJIOTHYECKHUE ITPOIIECCCHI HA PEMOHT OTJSIBHBIX AcTaneit

M Y3JI0B IIOABMIKHOTI'O COCTAaBaA KCIJIC3HBIX JOPOI' B COOTBCTCTBUHU C

HOPMAaTHUBHOW JOKYMEHTAUEN




2 CTPYKTYPA U COAEPKAHUE YYEBHOM JUCIIUTLIVMHBI
MATEPUAJIOBEJIEHHUE

2.1 O0bem yueOHOV JUCHMILUIMHBI U BUAbI y4e0OHOI padoThl

Bua yueOHoi# padoThI Obvem uacos
MakcumasibHas yueOHasi Harpy3ka (Bcero) 70
Oo0s3aTe/ibHAs ayIUTOPHAs yyeOHAas 20

Harpy3ka (Bcero)

B TOM YHCJIC: TCOPETUUECKHEC 10
3aHSTUS MPAKTUYECKUE PaOOTHI 10
CamocrosiTesibHasi padora 50

dopmMma arTecTanuu JK3aMEH




2.2 TemaTu4yecKui NJIAH M COAEPKaAHUE Y4eOHOH JUCHUILIMHBI «MaTepuagoBeieHHe)

HaumenoBanue Conep:kaHue y4eOHOT0 MaTepUaJia, MPaKTHYeCKHe 3aHATHS, CAMOCTOsITe/IbHAs padoTa O0beM yacoB YpoBeHb
pa3/1esi0B U TeM 00YYAKIIMXCS OCBOCHHS
1 2 3 4
Paszgea 1. TexnoJsiorus MeTa1JioB h 46
Coaep:xaHue y4eOHOI0 MaTepuaJia 2 2
MeTayuibl M X KpUCTAJUIMUECKOe cTpoeHue. Kpucraminsaims MeTauioB.
Tema 1.1 OcnoBbl  [[IpakTHYecKHe 3aHATHS
METAJLIOBEACHUHA JlaboparopHas pabota Nel Onpenenenrie TBEPAOCTH METAILIOB. 4
JlaGopaTopHnast pabota Ne2 OnpeneneHue y1apHOil BI3KOCTH METAILIIOB
Coaep:xaHue y4eOHOIro MaTepHuaJia 2 2
Jlnarpamma cOCTOSIHUS kKeJe30-yriaepo (kene30-1eMeHTUT). BiusHue yriepoia u mOCTOSTHHBIX
[IpUMeECEN Ha CBOMCTBA CTaIu
[IpakTH4yeckue 3aHATHS
JlaboparopHas pabota Ne3 ccnenoBanue nuarpaMMbl COCTOSIHUS KEJNE30yTIEPOAUCTHIX CILIABOB. 2
CamocrositeibHas padoTa o0y4yaromerocst 2

Tema 1.2 OcHOBEI
TeOpHUHM CIIABOB

[ToaroToBKa MpE3eHTAIMI U BBINOJTHEHUE peepaToB ¢ UCTIOIH30BaHNEM UH(POPMAIIMOHHBIX
PECYpCOB MHTEPHETA, OCHOBHOM U JOMOJIHUTENIBHON JIUTEPATYPHI MO CIETYIOLIEM TEMaM:

1. bBynar - 3HaMeHuTas cTajib

2. Kpucramn JI.K. YepHosa

3. Mup cranu u CIutaBoB

Cucrema cruiaBoB. KomnonenTs! cucreMsl. daspl crtaBoB. CTPyKTYpHBIE COCTABIISIONINE CIIJIABOB.
BrinosiHeHNE WHIMBUAYAJIBHBIX 3aJJaHUI 110 JUarpaMMe COCTOSHUM KEIE30yIIIEPOIUCTHIX CIIJIaBOB,
MOJIFOTOBKA K 3aIIUTE 10 JJA00PaTOPHOMY 3aHATHUIO.




HanmenoBanue
pa3iesioB M TeEM

Conep:kaHue y4eOHOT0 MaTepuaJia, NpaKTUYeCcKue 3aHATHS, CAMOCTOsITe/IbHAs padoTa
00y4arIMXCs

O0BbeM yacoB

YpoBeHb
OCBOEHUS

1

2

3

4

Tema 1.3
Kene3oyriaepoaucrsie,
JIETHPOBaHHbIE U
IBETHHIE CILIABBI.

Coaep:xaHue y4eOHOIro MaTepuaJia

1. VraepoaucTtbie KOHCTPYKIMOHHBIE CTa. OCHOBBI TEOPUHU JIETUPOBAHUS.

2. JlerupoBaHHbIe cTany UX Kinaccudukarmsa. Mapkuposka o 'OCT u npuMeHeHue
JIETUPOBAHHBIX CTAJIEH Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE.

3. dazoBble MpeBpalleHus B cIijlaBax xese3a. OTKur. 3akaika u OTIYCK CTaJH.

4. Knaccuduxamus ayryHoB. CorictBa, mapkupoBka mo ['OCT.

5. AJIOMUHUH U CILIaBbI Ha €ro OCHOBE. Tepmuueckas 00paboTKa aTFOMUHUEBBIX CILIABOB.

6. Menp u cruiaBbl Ha €€ OCHOBE.

12

HpaKTuquRue 3aHATHSA

Jlaboparopuas padota Ned HccnenoBaHue MUKPOCTPYKTYPbI CTaJIU U YyTYHOB.
JlaGopatopHas pabota Ne5 HccnenoBaHrue MUKPOCTPYKTYPBI TaIH MOCIIE TEPMUYECKON 00pabOTKH
JlaGopaTopHnast pabota Neb VcciienoBanne MUKPOCTPYKTYPBI IIBETHBIX CILIABOB.

CamocrosiTesibHasi padoTa 00y4aumerocs

[ToaroToBka mpe3eHTaIMid U BHITIOJHEHNE pe)epaToB ¢ MCIOIb30BaHINEM HH(POPMAIIMOHHBIX
PECYPCOB HHTEPHETA, OCHOBHOM U JOMOJIHUTENBHOM JINTEPATYPHI 10 CIEIYIOIIEM TEMaM:

1. Buasl XuMUKO-TepMUYECKON 00pabOTKH.

2. Biusinue XMMHUKO-TepMHUECKOH 00pabOTKH Ha CBOICTBA CTAJIH.

3. PaboTa ¢ TeXHHUECKUMH CIIPABOYHHUKA: pacmi(poBKa MapOK CIIAaBOB, BEIOOP pEKMMOB
TEPMUYECKOI 00pabOTKH CILIaBOB, BBIOOD CIUIABOB /ISl U3TOTOBJIEHUS! KOHKPETHBIX JeTaleH.
4. AHTU(PUKIMOHHBIE TOAIIUITHUKOBBIE CIIJIaBBl.

5. [IpuMeHeHne IBETHBIX METAJIJIOB U CIIJIABOB HA UX OCHOBE Ha MOJIBUAKHOM COCTABE KEJNE3HBIX
IOpOr.

6. PaboTa ¢ TeXHMYECKMMH CIIPaBOYHHUKA: pacIn(poBKa MapoK CIIAaBOB, ONIpe/IeIeHNe
MEXaHUYECKUX XapaKTepUCTHUK CILUIABOB, BEIOOP PEKUMOB TEPMUUYECKOH 00pabOTKH CILIaBOB.

Tema 1.4.
Cnoco0b1 00padoTKH
MeTaJJIOB

Conep:kaHue y4eGHOr0 MaTepHuaja

1. Buabl 06paboTKH METAJUIOB JIaBJI€HUEM: POKaTKa, IPECCOBaHUE, BOJIOUEHHE, CBOOOHASI KOBKA.
2. Jlureiinsie cruraBel. CrenaibHBIE CIIOCOOBI JINTHS.

3. CnocoO»l cBapku. [laiika metamioB. Pe3ka MeTaiioB

4. OO6paboTka METaJJIOB pE3aHUEM Ha TOKAPHBIX, CBEPIMIIbHBIX, (DPE3EPHBIX CTAHKAX.




HaumenoBanue Conep:kaHue y4eOHOT0 MaTepuaJia, NpaKTUYeCcKue 3aHATHS, CAMOCTOsITe/IbHAs padoTa O06beM yacoB YpoBeHb
pa3/iesI0B U TeM o0yuawmmxcst OCBOCHHS
1 2 3 4
4
CamocrosiTesibHAasi padoTa 00y4arouerocs
3yuenne tem: CTep>kHEBbIE U OPMOBOYHBIE MaTEpPHAJIbl. METO bl OTYUYEHHUS OTIMBOK.
O0bEMHas 1 ucToBas wramnoBka [loaroToBka nmpe3eHTanuii u BeloJIHEHUE pedepaTos ¢
MCITIO0JIb30BaHUEM HH(OPMAIIMOHHBIX PECYPCOB HHTEPHETA, OCHOBHOM U JOTIOTHUTEIBHOM
IIUTEpaTypBI IO CIAEAYIOIEM TEMAM:
1. IIpumeHeHue pa3aMuHbIX BUIOB CBAPKHU, ANKU U PE3KH METAJUIOB B PEMOHTE
2. IOJBU)KHOT'O COCTaBa.
3. CrieranpHble CIIOCOOBI CBAPKU
Pasnen 2. DieKTpoTeXHHYeCKHE MaTEePHAJIbI 2
Tema 2.1 Coaep:xanue yueOHOIro MaTepHuaJia
IIpoBoanukoBbie,  ([[pOBOIHUKOBEIE, MOJIYIPOBOJAHUKOBBIE, TUAIEKTPUUECKIE U MAarHUTHBIE MaTepralibl. Bupbl, 2 2
MOJIyNIPOBOAHMKOBEIE, CBOICTBA U IPUMEHEHUE.
AURJIEKTpUYecKHe 1
MATHHTHbIE MATEPHATHI CamocrosiTenbHas padoTa o0y4yaromerocs
[IpoBOAHMKOBBIE MaTEpUaIbl BELICOKOTO YJI€IbHOI'O COMPOTUBIICHUS.
Marepuansl BEICOKOH IIPOBOJUMOCTH
[IpMeHEeHrEe TPOBOAHUKOBBIX MaTEPUAIIOB HA KEJIE3HOJOPOKHOM TPAHCIIOPTE 2
[IprMeHeHre NoMyIPOBOJHUKOBBIX MaTepUaIoB Ha MOJBUKHOM COCTABE KEJIE3HBIX JTIOPOT
MarauTHO-MSTKHE MaTEpHab
MarauTHO-TBEpP/IbIe MaTEpUaIbI
[IpMeHEeHNE IUAIEKTPUUECKUX MAaTEpUAJIOB Ha MOJABUKHOM COCTABE XKEJIE3HBIX JIOPOT
Pa3nes 3. DJKMIIMPOBOYHBIC MATEPHAJIBI 8
Tema 3.1. Copepxxanue yuyeOHOro MmarepuaJia 5 )
Buael Tonimsa. TBEpnoe, xKuaKoe U ra3000pazHoe TormBo. CBONCTBA U IPUMEHEHHE
CamocrositeibHas padoTa o0yuyaromerocst
[TonroroBka mpe3eHTalMii U BBIMOJIHEHHE peepaToB C UCIOJIb30BaHNEM HH(GOPMAITMOHHBIX 5

PECYPCOB MHTEPHETA, OCHOBHOM U JOTIOJIHUTEIBHOMN JIUTEPATYPHI 10 CIAEAYIOLIEM TEMAaM:
1. Bunas! TorumBa 2. CBolicTBa TOILIMBA

3. HpI/IMeHeHI/IC TOIVIMBA HA TIOABUIKHOM COCTABC KCJIC3HBIX JOPOT




HanmenoBanue
pa3iesioB M TeEM

Conep:kaHue y4eOHOT0 MaTepuaJia, NpaKTUYeCcKue 3aHATHS, CAMOCTOsITe/IbHAs padoTa
00y4arIMXCs

O0BbeM yacoB

YpoBeHb
OCBOEHUS

1

2

4

Tema 3.2.
Cma3zo4uHble MaTepHAJIbI

Conep:kaHue y4eOHOI0 MaTepuaa

Hasnadenne cMa3049HBIX MaTCPHAJIOB. >KI/I,I[KI/I€, IJIACTUYHBIC U TBépI[BIe CMa304YHbIC MAaTCPHUAJIbL

2

CamocrosiTesibHAasi padoTa 00y4arouerocs

[ToaroToBka mpe3eHTaIMid ¥ BHIIOJHEHNE pedepaToB ¢ HCIIOIb30BaHHEM MH(POPMALIMOHHBIX
PECYpPCOB HHTEPHETA, OCHOBHOM U JOIOJHUTENBHOMN JINTEPATYPhI MO CIEIYIOIIEM TEMaM:

1. Ha3znauenue u BUBI JKUJKUX CMAa30YHbIX MAaTCPUAJIOB.

2. IIlpuMeHeHue cMa30YHBIX MAaTEPUAIOB Ha MOJBUKHOM COCTaBE KEJIE3HBIX TOPOT.

3. CHOCO6BI MOJIYYCHUA )KUJAKUX CMAa30YHbIX MAaTCPUAJIOB.

4. CriocoObl MOTy4YeHHS IIIACTHYHBIX CMa304HbIX MAaTEPHUAaJIOB

Paznen 4. [loimMepHbIe MaTepHUAJIbI

Tema 4.1.
CrtpoeHue 1 OCHOBHbIE
CBOMCTBA MOJMMEPOB.

Coaep:xaHue y4eOHOIro MaTepHuaJia

CocTaB, cTpo€HUE U OCHOBHBIE CBOMCTBA MMOJIMMEPOB. MaTepuasbl Ha OCHOBE MOJIMMEPOB

CamocrositeibHas padoTa o0y4yaromerocst

[TonroroBka nmpe3eHTalMi U BBINOJIHEHUE pePepaToB C UCIOJIb30BaAHNEM HH(POPMAIITMOHHBIX
PECYPCOB HHTEPHETA, OCHOBHOM U JOMIOJIHUTENBHOM JINTEPATYPHI 1O CIEIYIOIIEM TEMaM:

1. Ctpoenue noaumepoB U criocoObl UX MOTYUYESHHUS.

2. TepMmorulacTUUHBIE TJIACTMACCHI U UX IPUMEHEHHUE Ha MOBM)KHOM COCTaBE JKEJIE3HBIX J0POT.
3. TepMopeaKkTHBHBIE TTACTMACCH U MX IPUMEHEHHE Ha TTOJIBUKHOM COCTaBE JKEJIE3HBIX JJOPOT.
4. MatepuaJbl Ha OCHOBE MTOJIMMEPOB U UX IPUMEHEHHE Ha jKEJIE3HOJOPOXKHOM TPAHCIIOPTE

Paszpnen 5. Komno3unuoHHble MaTepUAaJIbl

Tema 5.1.
Buanl 1 cBoiicTBa
KOMITIO3UIIMOHHBIX

MaTepuaJioB

Coaep:xanue yueOHOro MaTepuaJia

KOMHOSI/IIII/IOHHI)Ie MaTrepuraibl: HA3HAYCHUEC, BUIbI 1 cBoiicTBa. CriocoObI IMOJIYyUCHUA
KOMITO3UIITMOHHBIX MAaTCPHUAJIOB.




HaumenoBanue Conep:kaHue y4eOHOT0 MaTepuaJia, NpaKTUYeCcKue 3aHATHS, CAMOCTOsITe/IbHAs padoTa O06beM yacoB YpoBeHb
pa3/1esioB U TeM 00y4arIMXCs OCBOEHUS
1 2 3 4
CamocrosiTesibHAasi padoTa 00y4arouierocs
[ToaroroBKa Mpe3eHTAIMIA U BBIMIOJHEHUE PedepaToB ¢ UCIIOIb30BAaHUEM WH()OPMAIIMOHHBIX
PECYpPCOB HHTEPHETA, OCHOBHOM U JOIMOJHUTENBHOM JINTEPATYPhI MO CIEIYIOIIEM TEMaM: 9
1. lucniepcHO-ynpoYHEHHBIE KOMITO3UI[MOHHBIE MAaTEPUAITBI.
2. BonokHHUCTBIE KOMIIO3UIIMOHHBIE MaTepUalbl.
3. CIIouCThIE KOMITO3UIIMOHHBIC MaTCPHAITHI.
4. CroiicTBa 1 0071aCTh MPUMEHEHHSI KOMITO3HIIMOHHBIX MaTEPHAJIOB
Pazjen 6. 3amnTHBIE MaTEPHAJIBI 4
Tema 6.1. Coaep:xaHue y4eOHOIro MaTepuaJia
Buabl 321U THBIX 3amuTHBIC MAaTEpUAIbl: HA3HAUYCHHE, BUJIBI, CBOMCTBA. MITOroBoe 3aHsTHE 2 2
MaTepHaJIoB
CamocrosiTesibHasi padoTa o0y4yarouerocs
[TonroroBKa Mpe3eHTAIMIA U BHIMIOJTHCHUE PedepaToB ¢ UCIOIb30BaHNEM UH(POPMAITMOHHBIX
PECYpCOB MHTEPHETA, OCHOBHOM U JOMOJIHUTENIBHON JIUTEPATYPHI MO CIETYIOLIEM TEMaM: 2
1 .3amuTHBIEC TOKPHITHS.
2. CiocoObl HaHeCEHUS 3alIUTHBIX MTOKPBITHI.
3 .IlpuMeHeHue 3alUTHBIX MOKPBITUNA Ha TTOJABMYXHOM COCTaBe *keye3HbIX nopor. [loaroroska k
HK3aMEHY
Bcero: KOHCYJIbTaIMs 5
BCETO 70

JI1s XapaKTepUCTHKU YPOBHSI OCBOEHMSI y4eOHOT0 MaTepHalia UCOIb3YIOTCS ClIeAyomre 0003HAYEeHUS:

1. - o3HaKOMUTENbHBIN (y3HABaHUE paHEe U3YYEHHBIX 0OBEKTOB, CBOMCTB);

2, - pPENpOAYKTUBHBIN (BHITIOTHEHUE ICATEIIEHOCTH 110 00pa3ily, MHCTPYKIIUHU HITH TTOJT PYKOBOJICTBOM )

3 - IPOYKTHUBHBIN (TJTAHUPOBAHUE M CAMOCTOSATENIBHOE BHIMOJIHEHUE JESITEIbHOCTH, PEeLIeHHEe MPOOIEMHBIX 3a/1a4)




3 YCJIOBMS PEAJIM3ALIMA MPUMEPHO ITPOTPAMMBI YUEBHOI
JUCHMUILIAHBI

3JI TpeboBaHusi K MUHUMAJILHOMY MATEPUAJILHO-TEXHUYECKOMY
o0ecneyeHn 1o

Peanuzanus yueOHOU JUCHUTUIMHBI JU1si 0a30BOM MOATOTOBKU TpeOyeT HaIuune
yueOHol maboparopun «MarepuanoBeeHHUE.

O6opynoBanue 1abopaTopuu U pabOYMX MECT B TAOOPATOPUU:

- TI0CaJI0YHBIE MECTa MO KOJIUYECTBY O0yHAIOIINXCS;

- pabouee MECTO MPENoIaBaTes;

- KOMIUICKT Y4eOHO-HaIJISIIHBIX OCOOUH 1O pa3jienaM JIUCHUTLTHHBI
«MarepuanoBeieHUEY;

- 00BEMHBIE MOJIETN METANIMYECKON KPUCTAIUTMYECKON PEIIETKH;

- 00pa3Ibl METaUIOB (CTAJIU, YyTYHA, [IBETHBIX METAJJIOB U CIJIABOB);

- 00pa3ipl HEMETAIIMYECKUX MaTepUAIOB;

- npecc bpunemns (TLL);

- npecc Poksemnna (TK);

- MydQenbHas neysb;

- OTCUETHBIM MUKpOCKOM (JIyTia);

- MeTauorpaduuecKkuii MUKpOCKOTIT,;

- MAasSTHUKOBBIN KOIep (MakeT MasiTHUKOBOTO KOTPa);

- anekTpuduipoBannas nuarpamma Fe-FesC;

- Ha0Op U3MEPUTEILHOTO UHCTPYMEHTA.

TexHuueckue cpeacTBa 00yUeHHUS:

- KOMIIBIOTEP C JUIICH3MOHHBIM MPOTPAMMHBIM 00€CIICUeHUEM;

- MyJbTUMEIUMHOE 000pY0BAHUE.

3.2 UndopmannonHoe odecnevyeHne 00yueHust

OcHoBHas:

1. Bnacosa MN.JI. MatepuanoBenenue. Texuuueckas skcruryatauus KJ[ YueOnoe
nocobue CIIO. - M: ®I'BOY "YMII XKJIT", 2016 - 25mir. - http://library,miit.ru/Z
2. bonpmapenko, I'. I'. Matepuanosenenue: yueouuk ans CIIO / T'. I'. Bornapenko,
T. A. Kabanosa, B. B. Peibanko ; mox pen. I'. I'. bonnapenko. — 2-e¢ u3a. — M.:
M3natensctBo FOpaiit, 2017. — 362 ¢. — (IIpodeccronanbHoe 00pa3oBaHue). -
https://www.biblio-online.ru/book/

3. IMnomkun, B. B. Marepuanoseaenue: yueonuk s CI1O / B. B. ITnomkun. —
3-¢ u3n., nepepadb. u gon. — M.: MzmarensctBo IOpaiit, 2017. — 463 ¢. —
(ITpodeccronanprOe oOpa3oBanme). - https://www.biblio-online.ru/book/
JdonoJiHUTEIbHASA:

1. Becenog JI.E. OIT 05 Marepuanosenenue. CrenranbHoCcTh 23.02.06 (190623)
TexHuveckas IKCIUTyaTaIysl MOABMYKHOTO COCTaBa JKeJle3HbIX Jopor. bazoBas
MOJATOTOBKA CpeHEro npodecCuoHaNbHOro 00pa3zoBanusi. MeTonuueckoe nocooue
10 MPOBEJEHUIO MPAKTUYECKUX 3aHATHI U J1ab0opaTopHbIX padoT. - M: ®I'BOY
"VYMII XKOT", 2016 - 7ur. - http://library.miit.ru//



https://www.biblio-online.ru/book/
https://www.biblio-online.ru/book/
http://library.miit.ru/

4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSA

Kounrpouanb

u

JUCHMUIIIAHDI
OlleHKa  PEe3yJbTaToOB

OCBOCHUA

«MarepuanoBezieHue» OCYLIECTBISIECTCS MPENOAABATENIEM B MPOLECCE IPOBEACHUS
MPAKTUUECKHUX 3aHATUN U Ta0OPATOPHBIX pabOT, TECTUPOBAHMUS, 4 TAK K€ BBITIOJHEHHUS
00y4arouMMUCS UHANBUIYAJTBHBIX 3a/1aHHM, IPOEKTOB, UCCIICTOBAHUN.

Pe3ynbraThl (OCHOBHBIC
ooImue,
npodeccruoHanbHbIC
KOMITCTCHITHHN)

OcHOBHBIE MOKAa3aTEIN OLIEHKU
pe3yabpTaTta

cDOpMI)I N MCTOIbI
KOHTPOJIA 1 OOCHKH

1

2

3

OK 1.

[loHumarh CyIHOCTb U
COLIMaJIbHYIO 3HAUMMOCTh CBOEH
Oyayuei npodeccun,
[IPOSABIIATD K HEH YCTOMYUBBII
MHTEpEC

YMeTh:

BBIOMpATh MaTepUalibl HA OCHOBE aHaJIN3a X
CBOWCTB Il IPUMEHEHNUS B POU3BOICTBEHHOM
e TCIbHOCTH.
3HATh:

CBOMCTBA METAJIJIOB, CIIABOB, CIIOCOOBI UX
00paboTKH;

CBOICTBa M 00J1aCTh MPUMEHCHHS
PIEKTPOTEXHUUECKUX, HEMETANTUYECKUX U
KOMIIO3UIIMOHHBIX MaTepPHUAJIOB; BUbI U CBOMCTBA
TOIUIMBA, CMA304YHBIX U 3allIUTHBIX MAaTEPUAJIOB.

Texkyluii KOHTPOJIb: OMPOC
YCTHBII, TECTUPOBAHUE,
[MMCbMEHHBIN OTpOC,
VHIVBUAYAJIbHBIX 33JaHUN.

TIpoMeKyTOUHBII KOHTPOJIb:
PK3aMeH

OK 2.

OpraHu3o BEIBaTh COOCTBEHHYIO
nesITeIbHOCTD, BRIOMPATh
TUTIOBBIE METO/IbI U CIIOCOOBI
BBITTOJTHEHHS
MpodecCHOHANBHBIX 33/1a4,
OIICHUBATh UX SP(PEKTHBHOCTD U
Ka4ecTBO

YMeTh:

BBIOMpATh MaTepHalibl HA OCHOBE aHAJIN3a UX
CBOMCTB JIJIsl IPUMEHEHUS B POU3BOICTBEHHOU
e TCILHOCTH.
3HATh:

CBOMCTBa METAJIJIOB, CIIABOB, CIIOCOOBI UX
00paboTKH;

CBOICTBA M 00JIACTh MPHUMEHEHHUS
PIEKTPOTEXHUUECKUX, HEMETAITMUECKUX U
KOMITO3ULIMOHHBIX MaTEPHUAJIOB; BUIbI U CBOMCTBA
TOIUIMBA, CMa30YHbIX U 3aIIMTHBIX MAaTEPHUAJIOB.

Tekyluii KOHTPOJIb: OMPOC
YCTHBIH, TECTUPOBAHUE,
[MMCbMEHHBIM OTpoC,
VHIVBUYaJIbHBIX 33laHUN.

TIpoMeKyTOUHBII KOHTPOJIb:
PK3aMeH

OK3.

[IpuHuMaTh perieHus B
CTaHJAPTHBIX U HECTAHJAPTHBIX
cUTyaluii 1 HECTH 32 HUX
OTBETCTBEHHOCTh

YMeTh:

BEIOMPATh MaTEpHAIBI HA OCHOBE aHAJIN3a UX
CBOMCTB JIJISl IPUMEHEHNUS B IPOU3BOICTBEHHOM
NeATeIbHOCTH.
3HATH:

CBOICTBA METAJIJIOB, CIUIABOB, CIIOCOOBI X
00paboTKu;

CBOWCTBA M 00JIACTH MPHUMEHEHHUS
PICKTPOTEXHUIECKUX, HEMETATMUECKIX U
KOMITO3UITMOHHBIX MaTEPHAaIOB; BUIbI M CBOHCTBA
TOIUIMBA, CMa304YHbIX U 3alIMTHBIX MAaTEPHUAJIOB.

Tekyuuit KOHTPOJIb: OMPOC
YCTHBIH, TECTUPOBAHUE,
[MMCbMEHHBIN OTpOC,
VHAVBULYaJIbHBIX 33laHUH.

TIpoMeKyTOUHBII KOHTPOJIb:
PK3aMeH

JTACIATUINHBI




OK 4.

OCYILIECTBIISTh MOUCK U
MCIOJb30BaHke HH(OPMAIHH,
HEOO0XOAUMOM ISt

P (EKTHBHOTO BBHITTOTHEHUS
pogeCCHOHATBHBIX 3a7ad,
podeccHoHATLHOTO U
ITMYHOCTHOTO Pa3BUTHUS

YMeTh:

BBIOMpPATh MAaTEpHAIBI HA OCHOBE aHAJIU3a UX
CBOWCTB JIJIsl MPUMCHCHHS B TIPOU3BOJICTBCHHOM
NeSITeIBHOCTH.
3HATH:

CBOWCTBA METAJIJIOB, CIUTABOB, CITOCOOBI UX
00paboTKH;

CBOMCTBA M 00JIACTh MPUMEHEHHUSI

PIIEKTPOTEX HUYECKUX, HEMETAITMIECKUX U
KOMITO3UIIMOHHBIX MaTePHAIIOB; BUIbI U CBOMCTBA
TOTIIMBA, CMa304HbBIX U 3aIIUTHBIX MATEPHAIIOB.

Texyluii KOHTPOJIb: OIPOC
YCTHBIN, TECTUPOBAHUE,
[MMCbMEHHBIN OIpOC,
VHIWUBUIYAIbHBIX 3aJlaHUH.

TIpoMeKyTOYHBLI KOHTPOJIb:
DK3aMeH

PaboTaTh B KOJIJICKTUBE U B
KoMmaH e, 3pPEKTUBHO
00IIATHCS C KOJIIETaMH,
[PYKOBOJICTBOM, TIOTPEOUTEIIIMHU

BBIOMpATh MaTepUalibl Ha OCHOBE aHaJIN3a X
CBOWCTB Il IPUMEHEHNUS B POU3BOICTBEHHOMN
e TCILHOCTH.
3HATh:

CBOMCTBa METAJIJIOB, CIIABOB, CIIOCOOBI UX
00paboTKH;

CBOICTBA M 00JIACTH MPHMEHEHHS
PIEKTPOTEXHUUECKUX, HEMETAITMUECKUX U
KOMITO3ULIMOHHBIX MaTEPHUAJIOB; BUIbI U CBOMCTBA
TOIUIMBA, CMA30YHBIX U 3aIIUTHBIX MaTEPUAJIOB.

OK 5. YMeTh: Texylmui KOHTPOJIb: ONPOC
cnonp30BaTh BBIOMPATh MaTEpHANbl HA OCHOBE aHAJIN3a UX YCTHBIN, TECTUPOBAHUE,
MH(POPMAIHOHHO- CBOWCTB JIJIsl MPUMCHCHHS B TIPOU3BOJICTBCHHOM MUCEMEHHBIN OIPOC,
KOMMYHUKAI[MOHHEIC NeSITeIBHOCTH. WHIUBUAYIBHBIX 32 TaHHH.
TEXHOJIOTHH B 3HATH:
poeCCHOHATBHOM CBOWCTBA METAJIJIOB, CIUIABOB, CIIOCOOBI UX TIpoMeKyTOUHBIA KOHTPOJIb:
EeATENFHOCTH 00paboTKH; PK3aMeH

CBOMCTBA M 00JIACTh MPUMEHEHHUSI

DIIEKTPOTEX HUYECKUX, HEMETAITMIECKUX U

KOMITO3UIIHOHHBIX MATEPHAIOB; BUIBI U CBOWCTBA

TOIUIMBA, CMa304HBIX U 3aIUTHBIX MATCPHAIIOB.
OK 6. YMeTh: Texymui KOHTPOJIb: OMPOC

YCTHBII, TECTUPOBAHUE,
[MCbMEHHBII OIIPOC,
VHIVBUAYAJIbHBIX 33laHUN.

TIpoMeKyTOUHBII KOHTPOJIb:
PK3aMeH

OK 7.

BpaTh Ha ce0st OTBETCTBEHHOCTh
32 pabOTy YWICHOB KOMaH/IbI
(TTOAYMHEHHBIX ), pe3yIbTaT
BBIITOJTHEHHS 331aHHUMH.

YMeTh:

BBIOMpATh MaTepHalibl HA OCHOBE aHAIIN3a UX
CBOWCTB JIJIsl IPUMEHEHNUS B POU3BOICTBEHHOM
eI TCIbHOCTH.
3HATH:

CBOMCTBA METAILJIOB, CILIABOB, CIIOCOOBI MX
00paboTKH;

CBOICTBA M 00JIACTH MPHMEHEHHS
PIEKTPOTEXHUUECKUX, HEMETAININYECKUX U
KOMITO3ULIMOHHBIX MaTE€PHUAJIOB; BUAbI U CBOWMCTBA
TOIUIMBA, CMA30YHBIX U 3aIIUTHBIX MaTEPHUAJIOB.

Tekyluii KOHTPOJIb: OMPOC
YCTHBII, TECTUPOBAHUE,
[MMCbMEHHBIM OTpoC,
VHIVBUYaJIbHBIX 33laHUN.

TIpoMeKyTOUHBIA KOHTPOJIb:
PK3aMeH

OK 8.

CaMOCTOSATENEHO OIPEACIATh
3amaqn mpodeccuoOHATLHOTO 1
IIMYHOCTHOTO Pa3BHUTHS,
3aHMMAaThCsl cCaMO00Opa30BaHHEM,
0CO3HAHHO IIAHHUPOBATh
MOBBILIEHNE KBUTN(DHUKALIIH

YMeTh:

BBIOMPATh MaTepUANIbl HA OCHOBE aHAIM3a UX
CBOMCTB JIJIsl IPUMEHEHHUS B IPOU3BOICTBEHHOM
IeATEJIbHOCTH.
3HATH:

CBOMCTBA METAILJIOB, CILIABOB, CIIOCOOKI X
00paboTKH;

CBOWCTBA M 00JIACTH MPUMEHECHHUS

Tekyuit KOHTPOJIb: OMPOC
YCTHBIH, TECTUPOBAHUE,
MMCbMEHHBIN OTpoC,
VHAVBULYaJIbHBIX 33laHUH.

[IpoMexkyTOUHBIH KOHTPOIb:
PK3aMeH




DICKTPOTCXHUYCCKUX, HEMCTAJUIMICCKUX U
KOMIIO3UILIMOHHBIX MaTCPpUaJIOB; BUIbI U CBOIicTBa
TOIIJIMBA, CMAa30YHbIX U 3allIUTHBIX MaTCPUAJIOB.

OK 8.

CaMOCTOATENBHO ONPEAETATh
3aauu MPo(HecCHOHATBFHOTO U
IMTMYHOCTHOTO Pa3BUTHS,
3aHMMAaThCsl caMO00Opa30BaHHUEM,
OCO3HAHHO TUIAHUPOBATH
MTOBBIIIICHIE KBATN(PHUKAIINN

YMeTh:
BBIOMPATh MaTEpHAbl HA OCHOBE aHAJIN3a MX
CBOWCTB JIJIsl MPUMCHCHHS B TIPOU3BOJICTBECHHOM
NeSITeIBHOCTH.
3HATH:
CBOWCTBA METAJIJIOB, CIUTABOB, CIIOCOOBI HX
00paboTKH;
CBOMCTBA M 00JIACTh MPUMEHEHHUSI
PIIEKTPOTEX HUYECKUX, HEMETAITMIECKUX U
KOMITO3MIIMOHHBIX MAaTePHAIIOB; BUIbI U CBOMCTBA
TOTIIMBA, CMa304HBIX U 3aLIUTHBIX MATEPUATIOB.

Tekylmuil KOHTPOJIb: OIPOC
YCTHBII, TECTUPOBAHUE,
[MMCbMEHHBIN OIIpOC,
VHIWBHU1yalbHBIX 33aIlaHUM.

TIpoMeKyTOYHBLI KOHTPOJIb:
DK3aMeH

OK 9.

OpHUEHTHUPOBATHCS B YCIOBUSIX
JacTOl CMEHBI TEXHOJIOTHH B
poeCCHOHATBHOM
IeSITEIbHOCTH

YMeTh:

BBIOMpATh MaTepUaNbl HA OCHOBE aHAIM3a UX
CBOWCTB Il IPUMEHEHNUS B POU3BOICTBEHHOM
e TCIbHOCTH.
3HATh:

CBOMCTBa METAJIJIOB, CIIABOB, CIIOCOOBI UX
00paboTKH;

CBOICTBa M 00J1aCTh MPUMEHCHHS
PIEKTPOTEXHUUECKUX, HEMETANTUYECKUX U
KOMIIO3UIIMOHHBIX MaTepPUAJIOB; BUbI U CBOMCTBA
TOIUIMBA, CMA304YHBIX U 3aIUTHBIX MaTEPHUAJIOB.

Texkyluii KOHTPOJIb: OMPOC
YCTHBLI, TECTUPOBAHUE,
[MMCbMEHHBIN OTpOC,
VHIVBUAYAJIBHBIX 3alaHUN.

TIpoMeKyTOUHBII KOHTPOJIb:
PK3aMeH

K 1.2

IIpou3BoauTh TEXHUYECKOE
00CITy>KHBaHUE U PEMOHT
MOJBI)KHOTO COCTaBa
JKEJIE3HBIX JIOPOT B
COOTBETCTBHH C
TpeOOBaHUSAMH
TEXHOJIOTHYECKHX IIPOIIECCOB

YMeTh:

BBIOMpATh MaTepHalibl HA OCHOBE aHAJIN3a UX
CBOWCTB JIJIsl IPUMEHEHHUS B POU3BOICTBEHHOM
e TCILHOCTH.
3HATH:

CBOMCTBA METAILJIOB, CILIABOB, CIIOCOOBI MX
00paboTKH;

CBOICTBA M 00JIACTh MPHUMEHEHHUS
PIEKTPOTEXHUUECKUX, HEMETAITMUECKUX U
KOMITO3ULIMOHHBIX MaTEPHUAJIOB; BUIbI U CBOMCTBA
TOIUIMBA, CMA304YHBIX U 3aIIUTHBIX MaTEPHUAJIOB.

Texkyluii KOHTPOJIb: OMPOC
YCTHBIH, TECTUPOBAHUE,
[MMCbMEHHBIM OTpoC,
VHIVBUYaJIbHBIX 33laHUN.

TIpoMeKyTOUHBIA KOHTPOJIb:
PK3aMeH

11K 1.3
Oo0ecrieynBaTh OE30IIaCHOCTH
JABHKCHUS IIOABHUXHOI'O COCTaBa

YMeTh:

BEIOMPATh MaTEPHAIBI HA OCHOBE aHAJIN3a UX
CBOMCTB JIJISl IPUMEHEHNUS B IPOU3BOICTBEHHOM
TIeSITEILHOCTH.
3HATh:

CBOMCTBA METAILJIOB, CILIABOB, CIIOCOOKI MX
00paboTKy;

CBOWCTBA M 00JIACTH MPHUMEHEHHUS

DJICKTPOTCXHUYCCKUX, HEMECTAJUIMYCCKUX U

Tekyuuit KOHTPOJIb: OMPOC
YCTHBIH, TECTUPOBAHUE,
[MMCbMEHHBIN OTpOC,
VHAVBULYaJIbHBIX 33laHUH.

TIpoMeKyTOUHBII KOHTPOJIb:
DK3aMeH




KOMITO3UIIMOHHBIX MaTCPpUaJIOB; BUbI U CBOIiCTBa
TOIJIMBA, CMA30YHbIX U 3alIUTHBIX MaTCPHUAJIOB.

[1K 2.3 KonTponuposats 1
OIICHUBAaTh Ka4eCTBO
BBIITOJTHAEMBIX padoT

YMeTh:
BBIOMPATh MaTEpHANbl HA OCHOBE aHAJIN3a UX
CBOWCTB JIJIsl MPUMCHCHHS B TIPOU3BOJICTBCHHOM
NeSITeIBHOCTH.
3HATH:
CBOMCTBa METAJIOB, CIUIABOB, CIIOCOOBI HX
00paboTKH;
CBOMCTBA M 00JIACTh MPUMEHEHHUSI
DIIEKTPOTEX HUYECKUX, HEMETAITMIECKUX U
KOMITO3MIIMOHHBIX MaTePHAIOB; BUIBI U CBOMCTBA
TOTLIMBA, CMa304HBIX U 3aIIUTHBIX MATCPHAIIOB.

Texkylmuil KOHTPOJIb: OIPOC
YCTHBII, TECTUPOBAHUE,
[MMCbMEHHBIN OIIpOC,
VHIUBHUyalbHBIX 3a1aHUI.

TIpoMeKyTOYHBLI KOHTPOJIb:
PK3aMeH

11K 3.1 YMeTh: Tekyluii KOHTPOJIb: OMPOC
OdQopMIIATh TEXHUYECKYIO U BBIOMPATh MaTepHalbl HA OCHOBE aHAJIN3a UX YCTHBII, TECTUPOBAHUE,
TCXHOJIOTMYECKYIO CBOMCTB JUTA IPpUMCHCHUSA B HpOI/I3BOI[CTBeHHOﬁ MUCbMEHHBIN oripoc,
JOKYMCHTAIUIO JICATCIIBHOCTH. MHIWBUIYaJIbHBIX 3a)1aH14171.

3HATH:

CBOWCTBA METAIIIOB, CIUTABOB, CITIOCOOBI X [IpoMeXyTOUHBIH KOHTPOJb:

00paboTKH; PK3aMEH

CBOIWCTBA M 00JIACTH MPHUMEHECHHS

PIIEKTPOTEXHUUECKUX, HEMETAIUTMICCKIX H

KOMIIO3HUITMOHHBIX MaTepHANIOB; BUIBI M CBOCTBA

TOIIJIMBA, CMa30YHbIX U 3allIUTHBIX MaTCPHUAJIOB.
11K 3.2 YMeTh: Tekyluii KOHTPOJIb: OMPOC
PazpabaTriBaTh BBIOMPATh MaTepHalbl HA OCHOBE aHAJIN3a UX YCTHBII, TECTUPOBAHUE,

TEXHOJIOTUYECKHE MPOIIECChHl Ha
[PEMOHT OTIENBHBIX JIeTaJeH U
Y3JI0B TIOJIBIDKHOTO COCTaBa
PKEJIC3HBIX TOPOT B
COOTBETCTBUH C HOPMATUBHON
TOKyMEeHTaluei

CBOWCTB JIJIsl IPUMEHEHHUS B POU3BOICTBEHHOMN
JTesITeIbHOCTH.
3HATH:

CBOMCTBA METAILJIOB, CILIABOB, CIIOCOOBI MX
00paboTKH;
CBOICTBA M 00JIACTH MPUMEHEHHUS
PIEKTPOTEXHUUECKUX, HEMETAITMUECKUX U
KOMITO3UI[MOHHBIX MaTEPHAJIOB; BUbI U CBOWCTBA
TOIUIMBA, CMA30YHBIX U 3aIUTHBIX MaTEPHUAJIOB.

[MCbMEHHBIN OIIPOC,
VHIVBUYaJIbHBIX 3alaHUN.

TIpoMeKyTOUHBIA KOHTPOJIb:
PK3aMeH
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