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1. MACHOPT MIPOI'PAMMBI YYEBHOM TUCIUILIAHBI
OI1.05. MATEPUAJIOBEAEHHUE

1.1 O6aacTh NpuMeHeHUs1 padoveil MPOrpaMmbl

PaGouass mnporpamMma y4eOHON JIUCHMIUIMHBI SIBISETCS YaCThIO
OCHOBHOM 00pa3oBaTeIbHOM MPOrpamMMbl MOATOTOBKU CIEIUATUCTOB CPEIHETO
3seHa (IIIICC3) B coorBerctBUM ¢ DPI'OC Ilpuka3z ot 22.04.2014 Ne388 mo
cnetnansHocT CIIO  23.02.06 TexHuyeckas HSKCIUTyaTallMs —IOABHKHOTO
COCTAaBa JKEJIE3HBIX JI0POT

PaGouas mporpamMmma yueOHO# TUCIMILIMHBI MOKET OBITh UCIIOIH30BaHA

Ha KypcaxX TOBBIMICHUS KBATH(UKAIMH CIICIIHAIUCTOB KEJIE3HOJOPOKHOTO
TpaHCHIOpTa.
1.2. MecToO y4eO0HO# JUCHUILIMHBI B CTPYKTYP€e OCHOBHOM MpodeccuoHaIbLHOI
o0pa3oBaTeIbHOM NMPOTrPAMMBI:
JucnunnnHa «MaTtepuanoBeieHne» OTHOCUTCS K 001enpodeccuoHaIbHOMY
LUKy JUCUUILINAH.
1.3.lean u 3agaum y4yeOHOW AMCHUILIMHBI — TPe0OBaHUS K pe3yJbTaTam
OCBOCHMS YUeOHOI TUCIUILINHBI:
1.3.1B pe3yabTaTe 0CBOCHNS AUCHUILIUHBI 00y4AIOUIUIICS 10/2KEH YMETh:
V.1 BeiOupaTs MaTepHraibl Ha OCHOBE aHAJU3a UX CBOMCTB JJi1 IPUMEHEHUS B
MPOU3BOJICTBEHHOH JCSATEIHLHOCTH.
B pe3yabTaTe 0cBOEHHS TUCHUIIMHBI 00YYAIO UM CS 10JI7KEH 3HATD:
3.1 CBolicTBa METaJIOB, CIIABOB, CITIOCOOBI UX 00PabOTKH;
3.2 CBoiicTBa 1 001aCTh MPUMEHEHHUS NEKTPOTEXHUYECKUX, HEMETAJUIMUECKUX U
KOMIO3UIIUOHHBIX MaTEPUAJIOB,;
3.3 Buabl ¥ CBOMCTBA TOIJIMBA, CMAa30YHBIX U 3AIIMTHBIX MAaTEPUAIIOB.
1.3.2
B pesynbTaTe ocBOoeHUS y4eOHON AUCITUTUIMHBI CTYICHT JOJIKEH ChOPMHUPOBATH
CJIEAYIOIINE KOMIIETEHIINHU:
- obmue:
OK 01. Beibuparb criocoObl pemieHusi 3aaa4 npodecCuOHATbHOM AESITEIIbHOCTH
MPUMEHUTENIBHO K Pa3JIUYHBIM KOHTEKCTaM

OK 02. Hcnonp30BaTh  COBpPEMEHHBIE CpPEACTBA IIOMCKA, AaHajau3a |
MHTEpHpeTauuu nHGopMaluu U UHPOPMAIIMOHHBIE TEXHOJIOTUN AJIS BBITTOJIHEHHUS
3a/1a4 MpodheCCUOHAILHON JIeATeIbHOCTH

OK 03. IlmanupoBaTh M peaau30BbIBaTh COOCTBEHHOE MNPOGECcCUOHANBHOE U
JMYHOCTHOE pa3BUTHE, PEINTPUHUMATEIHCKYTO JeSITEIIHOCTD B
npodeccuoHanbHOM cdepe, NCIOIB30BaTh 3HAHUS 0 (PUHAHCOBOM IPaMOTHOCTH B
pa3IMYHBIX KU3HEHHBIX CUTYaIHIX

OK 04. DddexTnBHO B3aUMOJEHCTBOBATH U PA0OTaTh B KOJUICKTUBE U KOMAaH/IE



OK 05. OcymecTBisiTh YCTHYHO W [HCbMEHHYIO KOMMYHHUKALMIO Ha
rocyJlapcTBeHHOM si3bike Poccuiickoit deaepanuu ¢ y4eToM OCOOEHHOCTEH
COIIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06. IIposiBAsTh TpaxkaaHCKO-MATPUOTHYECKYIO MO3UIUIO, JEMOHCTPUPOBAThH
OCO3HAHHOE TIOBEJCHUE HAa OCHOBE TPATUIMOHHBIX  OOIICUYETOBEYECKUX
LEHHOCTE, B TOM 4YHUCJIE C YYETOM TapMOHHM3allMd MEXKHAIMOHAIBHBIX U
MEKPETUTHO3HBIX OTHOILICHUM, MPUMEHSTh CTaHIAPThl AHTUKOPPYMIIMOHHOTO
MOBEJICHUS

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYXKAIOLIEH CpeNbl, pecypcocOepexeHuIo,
OPUMEHATh 3HAaHUS 00 M3MEHEHUMM KJIUMaTa, M[PUHLUINBI OEpexITMBOrO
IIPOU3BOJCTBA, 3(PPEKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYaLUIX

OK 08. MHcnonws3zoBath cpenctBa (PU3MYECKON KyJIbTYpbl JII COXpaHEHUS H
YKpEIUIeHUsI 3J0pPOBbS B IMpoIlecce MPOPECCUOHAIBHON JIEATEIbHOCTH U
nojJiep>kaHusi HEOOXOIMMOT'O YPOBHSI (PU3NYECKON MTOATOTOBIEHHOCTH

OK 09. ITonp3oBaTbcst TpohecCHOHATBHON JOKYMEHTalMel Ha roCcyAapCTBEHHOM
Y UTHOCTPAHHOM SI3bIKaX
- Mpo¢eCcCUOHANbHbBIE

[1K 1.2. [Tpon3BouTh TEXHUUECKOE 0OCITY)KMBAaHWE U PEMOHT MOABUKHOTO
COCTaBa JKEJIE3HBIX JIOPOT B COOTBETCTBHUU C TPEOOBAHUSIMU TEXHOIOTHYECKUX
IIPOLIECCOB .

[1K 1.3. OGecnieunBarh 6€30MACHOCTH ABMKEHUS TIOJIBIIKHOTO COCTaBA.

[1K 2.3. KoHTposimpoBaTh U OlIEHUBATh Ka4€CTBO BBITIOJHAEMBIX PadoOT.

[1K 3.1. OpopMsATh TEXHUYECKYIO M TEXHOJIOTHYECKYIO JOKYMEHTAIIHIO.

[1K 3.2. Pa3zpabatbiBaTh TEXHOJIOTUUECKHE MPOIIECCHI HA PEMOHT OT/IEJIbHBIX
JIETAJIEN U y3JI0B MOJABUYKHOI'O COCTaBa KEJIE3HbIX JOPOr B COOTBETCTBUU C
HOPMATUBHOW JTOKYMEHTALUEU.

1.3.3 B pesynpTaTe OCBOCHUS YYEOHOW MWCIMIUIMHBI CTYACHT JOJIKEH
bopMHpOBaTh CIAEAYIONINE TUYHOCTHBIE PE3YIIbTaThI:

JIP 10 3aboTsuuiicst 0 3alIUTe OKPYXKAIOIIEH cpe/ibl, COOCTBEHHON U UyXOM
0e30MacHOCTH, B TOM 4Kclie HU(POBOIL;

JIP 13 ToTtoBHOCT, OOydYaromerocs COOTBETCTBOBaTh  OXKHUIAHUSIM
paboTronaTeneii: OTBETCTBEHHBIN COTPYIHUK, JTUCLUITIMHUPOBAHHBIMN,
TPYI0JIIOOMBBIN, HALIETIEHHBIA HA JOCTH)KEHHUE TTOCTABJICHHBIX 3a/1a4, 3 PEKTUBHO
B3aUMOJCUCTBYIOIIMM C 4YIE€HAaMU KOMaHIbl, COTPYIHUYAIOIIUNA C JIPYIrUMHU
JFOJbMH, TPOEKTHO MBICIISIIINI;

JIP 27 TlposBrsroniuii criocOOHOCTH K HEMPEPHIBHOMY Pa3BUTHIO B 00JIaCTH
po(heCcCHOHANBHBIX KOMIETEHUINN U MEKIUCIUINIMHAPHBIX 3HAHUIA;



JIP. 30 OcymecTBusomuid MOUCK M HUCHOJb30BaHHWE HH(POpPMAIUH,
HeoOXxomumoi it D(QQPEKTUBHOTO  BBINOJHEHHS — Pa3M4YHBIX  3a]ad
npo¢eCCUOHATBFHOTO ¥ IMYHOCTHOTO Pa3BUTHSL.

1.4, KoauyecTBO 4YacoB Ha OCBOeHMHM Ppadodell mnporpaMmbl y4eOHOM
TUCHHUIIMHBI B COOTBETCTBUM ¢ padounmM y4eOHbIM miianoMm (YII):
JJISE OUHOM (pOPMBI 00yUeHHUS:

MaKCHMAaJIbHOM y4eOHOM Harpy3Kku cTyJieHTa 1624acoB, B TOM 4yuclIe:
o0s13aTeNIbHON ayIUTOPHOM yueOHOoM Harpy3ku cryaeHTal08uqac;
CaMOCTOSITeILHOM paboTHI CTyicHTa 94 yaca.

1JIs1 32049HO GopMBbI 00yUeHMSI:

MaKCUMaJbHOW y4eOHOM Harpy3ku cTyJeHTa 162 yacoB, B TOM YHUCIE:
00s3aTeNbHON ayAUTOPHOM Y4eOHOM HAarpy3Ku cTyeHTa 14 yac;
CaMOCTOATENbHOM paboThI cTyneHTa 148 yaca.

1.5. IlepevyeHb y4eOHO-MeTOAMYECKOro olecreveHUsi Ui CaAMOCTOATEJIbHOM

padoThl 00y4aKOIIMXCS MO JUCHUIJINHE:

Bunpl, nepeuens u coliepkaHue BHEAYIUTOPHOU CaMOCTOSITEIIbHONU PabOTHhI
YCTaHOBJICHBI IIPETIOJaBATEIIEM CAMOCTOATENILHO C YYETOM MHEHHUS CTYJCHTOB.

O0beM BpeMeHH, 3aIUTaHUPOBAHHBIM HAa KaXIbIA U3 BUJOB BHEAYAUTOPHOU
CaMOCTOATENbHOM pabOThl COOTBETCTBYET €€ TPYJO0EMKOCTH.

JIJisi BBIMOJTHEHUSI CTYJICHTaMH 3allJIJaHUPOBAHHBIX BUJOB BHEAYIAUTOPHOM
CaMOCTOSITENIbHOM pabOThl HMeEEeTCsl Cclelayoliee Y4eOHO — METOJIUYECKOe
oOecrieueHue:

1. Mertonuueckrue PEKOMEHJALMK JIJIsl BBITIOJHEHHUS CaMOCTOSITEIbHON pabOThI
ctyaeHta no pgucuummHe OIL.0S. MarepuanoBenenue g CHEHUAIBHOCTH
23.02.06 Texnuueckast 9KCIUTyaTalys MOABMKHOTO COCTaBa JKEJIE3HBIX JOPOT.
2. IlporpamMmma BHEayJUTOPHOM CaMOCTOSITEILHON pabOThl CTYJAEHTOB IO
NUCIUATUINHE OII.05. MarepuanoBeneHue TUIA CIIEIAAILHOCTH
23.02.06 Texnuyeckasi SKCILTyaTaIis TOIBHXKHOTO COCTaBa KeEJIE3HBIX JOPOT.



2.CTPYKTYPA Y COJEP)KAHUE YYEFHOU JUCIUILIVHBI

OI1.05. MATEPUAJIOBEAEHHUE

2.1. O0bem y4eOHOH TMCUMILIMHBI M BUbI Y4e0HOH padoThI AJ1s1 0O4HOM (POPMBI

o0yueHust

Bua yueOHoit padoThl

Oovem uacos

MaxkcumanbHasi yueOHasi HArpy3Kka (Bcero) 162
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 108

B TOM YHCJIC:

nabopaTtopHbie pabOThI 6

IIPAKTUYECKUE 3aHATUS 14
MPaKTUYECKUE 3aHATHS B (DOpME MPAKTUUECKOM MOTOTOBKH 12
CamocrosiTesibHast paboTa o0y4yariuerocs (Bcero) 54
Ilpomesrcymounan ammecmayusn 6 popme koumponvrou pabomor | 1l cemectp
Ilpomesicymounan ammecmauus 8 guoe 3K3amMeHa IV cemectp

2.1. O0beM y4eOHOW AUCUMILIMHBI M BHUAbI Y4eOHOH padoOThl 1A 3204HOM

¢opmbl 00yueHust

Bup yueOHoI padoThI

Oovem uacos

MaxkcumanbHasi ydeOHasi HAarpy3Ka (Bcero) 162
Oo0s13aTe/IbHAA ayJUTOPHAA yYeOHAsl HATPY3Ka (BCero) 14
B TOM YHCJIE:

nabopaTopHbIe pabOThI

[IpakTuueckoe oOydeHue (MPaKTUUECKUE 3aHATHSA) 4
CamocrosiTesibHasi padoTa o0y4yarierocs (Bcero) 148
Ilpomestcymounan ammecmauyus 8 guoe IK3aMeHa 2 ceccus




2.2. TemaTuyeckuii miiaH u coaep:xxkanue yueoHoii iucumnanabiOl.0S. MATEPUAJIOBEJIEHUME a5 ouHoii popMbl 00yueHHs

HaunmenoBanue Copep:xanue yueOHOro MaTepHaJia, IPAKTHYECKHE 3aAHATHS U J1a0opaTopHbIe padoThl, O0BeM yacoB Kons!
KOMIIETEHIIHIA,
pa3fiesioB U TeM caMocTosITe1bHas (BHeayIUTOPHAs) padoTa 00y4yaromuxcs
¢popmupoBanuio
KOTOPBIX
crnocoocTBYeT
3JeMeHT
NPOrpaMmsl
1 2 3 4
Paznen 1. Texnojiorus 60
MeTaLI10B
Tema 1.1. OcHOBBI Coaep:xkanue yueOHOro MaTepuaJa V.1,3.1-3.3,0K 1
MeTaJlJIOBeeHUsI 1. Knaccudukanums MetamioB. Kpucraumzanus MetaiuioB. SIBJIeHHS aJlUIOTPONUU U 2 -OK9
y K 1.2,1.3
aHn3oTponuu. Pu3zndyeckue 1 XMMHUYECKHE CBOHCTBA METAJIIOB.
JIP 10
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 1 JIP 13
IToaroroButs noknaasl: «IIpuMeHeHHE METAIOB HA JKENE3HOIOPOKHOM TPAHCIIOPTEY, JIP 27
«M3 ucropuu xenesza», "Mcropus OTKPHITHS METAJUIOB" . JIP 30
Coaep:xanue yueOHOro MaTepuajia
2. MexaHHUYeCKHE U TEXHOJIOTHYECKHE CBOWCTBA MeTaJutoB. CIIOCOOBI onpeenieHust 2
OCHOBHBIX CBOHCTB METAJLIOB.
CamocrosiTesibHAsi padoTa 00y4arOUIUXCs 1
CocTaBUTH CIOBaph TEPMUHOB CBOHCTB METAJLIOB.
Coaep:xanue yue0HOT0 MaTepuasa
3. Cnoco0bl ompeaesieH st OCHOBHBIX CBOMCTB METAJLIIOB. 2
CamocTosiTe1bHast padoTa 00y4Yarouuxcs 1
IMoaroToBka K TECTUPOBAHHUIO.
Tema 1.2. OcHOBBI Coaep:xanue yueOHOro MaTepuasa V.1,3.1-3.
TeOpHH CILIABOB 1. OcHoBHbIe cBeneHMs O criaBax. dasel M CTPYKTYPHI B METAIIIMYECKUX CIIIaBax. 2 OK1-7,0K9
y K 1.2,13,23
CB3b MEX]ly CTPYKTYPaMU U CBOMCTBaMHU CILIABOB.
JIP 10
CamocrosiTe1bHast padoTa 00y4YaloIuXCs 1 JIP 13
IToaroroButs npeseHTaluu «Bubl CIJIaBOB: MEXaHUYECKAs CMECh, XUMHUUYECKOE JIP 27

COEIMHEHHUE, TBEPBIE PACTBOPHIY .




Coaep:xkanue yueOHOro MaTepuasa
2. OOmmue cBeaeHHs 0 AuarpaMmmax cocTosHUs. OCHOBHBIC TOUKH U JINHUH
JIVarpaMMBI COCTOSIHUS JKEJIe30yTIIEPOANUCTHIX CILUIaBOB.
CamocTosiTe1bHAsI padoTa 00y4YaroLuXcst
IHoaroroButk noknaasl: «bynaT — 3HaMeHuUTas cranby, «IIpou3BoACTBO CTaNIEhH»,

«IIpon3BOACTBO YYT'YHOB»

Conep:xxaHue y4eOHOT0 MaTepuasia
3. JlmarpamMma cOCTOSHHS CIUIABOB JKEIIC30-IICMCHTHUT.
CamocrosiTeJibHAst padoTa 00y4arouIuxcs

Pemute 3anauu mno AuarpaMme KeEJIe30-yrijicpo/ COrjiaCHO CBOEMY BaApUAHTY.

Coaep:xanue yueOHOro MaTepuasa
4. BrwmsHUE yriepona v MOCTOSHHBIX MPAMECEi Ha CBOHCTBA cTalei
CamocrosiTesibHast padoTa 00y4arOUIUXCs

HOZ[FOTOBKEI K TECTUPOBAHUIO.

JIP 30

Tema 1.3.
Keaezoyriepoaucrelie,
JIErHPOBaHHBIE U

IBETHBIC CIIJIABbI

Coaep:xkanue yueOHOro MaTepuaJa

1. OOwwue cBeneHust 0 TepMUUECKOil 00padoTke craneil. ®a3oBbie MpeBpaIleHHs IPH

TepMHUYECKOil 06paboTKe cTamneil.

CamocrosiTesibHAast padoTa 00y4arOUIUXCSA

Hanwucanue noknanos "CriocoOsl 3akainku cranu”, "TIpuMeHeHre TepMUYECKO# 00paboTku".

Coaep:xkanue yueOHOro MaTepuasa
2. Buasl Tepmudeckoil 00pabOTKHU: OTXKHT, 3aKaJIKA M OTIYCK CTallH.
CamocrosiTesibHAast padoTa 00y4arOUIUXCs

Pewmuts 3a1aun o TepMudeckoi 00paboTKe COTJIACHO CBOEMY BapHaHTY.

Coaep:xanue yueOHOro MaTepuasa
3. XuMuko-TepMuueckas 00padoTka CTaiu.

CamocrosiTesibHAasi padoTa 00y4arOUIUXCSA

Hamucanue noxnana "IIpuMeHeHre XUMUKO-TEpMUIECKOH 00pabOTKH AJist AeTaneit

MOJABMKHOIO cocTaBa'.

¥.1,3.1-3.3

OK1-7,0K9
K 2.3,3.1,3.2
JIP 10
JIP 13
JIP 27
JIP 30




Coaep:xkanue yueOHOro MaTepuasa
4. Kiaccudpukanus craneil. YriepoaucTsie KOHCTPYKIIHOHHBIE CTaIH.
CamocTosiTe1bHAsI padoTa 00y4YaroLuxcst

Pemmts 3amaun o pacmndpoBKe MapoK CTAICHCOTTIACHO CBOEMY BapHaHTY.

Copep:xaHue yuedOHOro MaTepuaJia

5. JlernpoBaHHBIE CTAJH, UX KIacCU(UKaIMA, MapKUpOBKa. BIusHIE nerupyomux
3JIEMEHTOB.

CamocrosiTe1bHast padoTa 00y4Yaronuxcst

Hanwucanue noxnanos "IIpuMeHeHne yriepoauCThIX CTajdel Ha MOJBMKHOM COCTaBe

XKeJIe3HBIX Jopor, "JlernpoBaHHbIE CIUIABHI U UX IPUMEHEHHUE Ha JKEJIE3HOA0POKHOM

TpaHcnopTte".

Coaep:xanue yue0HOro MaTepuasa
6. IlpumeHeHne TETHPOBAHHBIX CTaJeH Ha )KEJIE3HOIOPOKHOM TPAHCIIOPTE.
CamocrosiTesibHast padoTa 00y4arOUIUXCs

Pewuts 3a1aun o pacmmgpoBKe MapoK CTaJeil COTIaCHO CBOEMY BapHaHTY.

Conep:xaHue y4eOHOT0 MaTepuasia

7. ]_[BeTHI)Ie METAaJIJIbI U CIIaBbI HA UX OCHOBC. Me}IHBIe, AJIIOMUHHCBLIC,
AHTU()PUKIIMOHHBIC CILUIABHI.

CamocrosiTesibHAast padoTa 00y4arOUIUXCS

Hanucanue nokinanos "LIBeTHbIC METAIIIBI U X IPUMEHEHHE Ha JKEJIE3HOAOPOIKHOM

TpaHcnopTe"

Coaep:xkanue yueOHOro MaTepuaJa

8. Kiaccudurkanus ayrynos. CoticTa, MapkupoBka o ['OCT u npuMeHeHHe pa3TuIHBIX
BHJIOB YYTYHOB Ha MOJBI)KHOM COCTaBE JKEJIE3HBIX JIOPOT.

CamocTosiTe1bHast padoTa 00y4Yaronuxcs

IToaroroBka K TECTUPOBAHUIO




Tema 1.4. Cioco0b1

00padoTKU MeTaLI10B

Coaep:xkanue yueOHOro MaTepuasa
1. JlureiiHoe mpon3BoacTBO. CTepKHEBBIE U (HOPMOBOYHEIE MaTepPHAabl. MeTo b
MOTy4eHHs: OTIIMBOK. CrieriaibHbIe CIIOCOOB! TUThS. JINTeHHBIE CIUIaBhI, HX
IIPUMEHEHNE HA JKEJIE3HOLOPOKHOM TPAHCIIOPTE.
CamocTosiTe1bHAsI padoTa 00y4YaroLuXcst

Hanucanue xoncnekra "JIuTeliHbIe CIJiIaBbl, UX NPUMCHCHNE HA NOABUKHOM cocrase".

Conep:xxaHue y4eOHOT0 MaTepuasia
2. OO6paboTka METaJJIOB JAaBlicHHEM. Bubl 00pabOTKH METAIIOB AaBIICHHEM:
MpOKaTKa, MPEeCCOBaHUE, BOJIOUCHHE, CBOOOIHASI KOBKA, ITaMIOBKa. M3aenus,
oJiy4aeMble Ipu 00pabOTKE AaBICHUEM
CamocrosiTesibHAast padoTa 00y4arOUIUXCH

IlonomauTh CJIOBAPb TCPMHUHOB BUJAAMU 06pa60T01< METAJIZIOB JaBJICHUCM.

Coaep:xkanue yueOHOro MaTepuaJa
3. Cnoco0sI cBapku. Pe3ka merayuios. [IpiMeHeHNE pa3sIMIHBIX BUIOB CBAPKH U
PE3KH METAIJIOB B PEMOHTE HOABHKHOTO COCTaBa.
CaMocTosiTe1bHast padoTa 00y4Yaronuxcsi
IToxrotoButh noxnaasr: «HynecHsle qyqu (0 J1a3epHOil cBapke)», «CiioBo O6epéT miazma,

«I"a30Bas cBapka».

Coaep:xanue yue0HOT0 MaTepuasa
4. Tlaiika metamtoB. Buasl mpumnoes u (Qarocos.
CamocrosiTesibHAst padoTa 00y4arOUIUXCs

Hammcanue koHcnekTa "Pe3ka MeTamioB'.

Coaep:xkanue yueOHOro MaTepuaJa

5. OO6paboTka MeTaNI0B pe3aHHEM Ha TOKAPHBIX, CBEPIMIBHBIX, (DPE3ePHBIX CTAHKAX.

CamocrosiTesibHAasi padoTa 00y4arOUIUXCS

HO}IFOTOBKa K TCPMHUHOJIOTUICCKOMY TUKTAHTY.

Y¥.1,3.1-3.3

OK1-7,0K9
IIK 3.1, 3.2
JIP 10
JIP 13
JIP 27
JIP 30




Pazgen 2.
DJIeKTPOTeXHUYeCKHe

MaTepHabl

13

Conep:xaHue y4eHOT0 MaTepHAJIa Y.1,3.1-3.3
1. TIpoBoIHHMKOBBIE MaTE€pHalIbl: BUJIbl, CBOMCTBA ¥ IPUMEHEHHE Ha IOJBIYKHOM 2 OK1-7,0K9
K 1.2, 1.3,3.1,
COCTaBe JKEeJIE3HBIX A0POT. 39
CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst JIP 10
3armoHUTh CPaBHUTENBHYIO TAOIHIY: «/HAIIEKTPHUKH, TIOIYIPOBOIHUKH, TIPOBOTHUKIY. 1 JIP 13
Brmonaenne noknana: " [IpoBoJHIKOBEIE MaTEPHAIIBI BBICOKOTO YAEIEHOTO JIP 27
" JIP 30
COTIPOTUBIICHU»".
Copep:xaHue yueOHOTr0 MaTepuaJa
2. TBeppble HEOPTaHUYECKHE AUIIICKTPHUKH. 2
CaMocTosiTe1bHast padoTa 00y4Yaronuxcsi 1
IToxroToBka mpe3eHTanMu Ha TeMbl: « Bepable AUAIEKTPUKNY, «Ciaronay, «['a3000pa3Hbie
TUDIICKTPUKI.
Coaep:xanue yueOHOro MaTepuajia
3. TBepaple opraHuyecKre TUAICKTPUKHU. ['a3000pa3HbIe U KUIKHE TUIICKTPHUKH. 2
CamocrosiTesibHast padoTa 00y4arOUIUXCH 1
CocraBnenue kpoccopaa "Iuanekrpuku".
Coaep:xkanue yueOHOro MaTepuaJa
4. TloxynpoBOJHMKOBBIE MaTE€pHAaJbl: BUIbI, CBOWCTBA U IPUMEHEHHE HA TIOIBHKHOM 2
COCTaBe JKEJIE3HBIX JI0POT.
CamocTosiTe1bHast padoTa 00y4Yarouuxcs 1
IToaroroBka K TECTUPOBAHUIO
Coaep:xkanue yueOHOro MaTepuasa 1
5.  MarauTHbIe MaTepHaIbl: BUIbI, CBOHCTBA M IPUMEHEHNE Ha TOABM)KHOM COCTaBe
JKEJIE3HBIX JIOPOT.
Hroro 3a 3 cemectp: 734
CamocrositensHas pabora: 24y
Teopernueckoe oOyyeHue: 494




Pazgen 3.
DKHNUPOBOYHBIE

MaTepHabl
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Tema 3.1. Buapl

Coaep:xaHue y4eHOro MaTepuaia

TOIIUBA 1. Bwuns! TormBo. TBepaoe TOIIHBO. 2 y.1,3.1-3.3
CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst
BerInoHEeHNE WHAWBUIYAIEHOTO 3aJaHHS M0 PACYETY TEIUIOTHI CTOPAHUS TOILIHBA. 1 o
K 1.2, 1.3,2.3,
Conep:xxaHue y4eOHOT0 MaTepuasia 31 3.2
2. Kupakoe u ra3o00pa3HOE TOTUIUBO. A
P 2 JIP 10
CamocrosiTeJibHAst padoTa 00y4arouIuxcs
p y 1 1 JIP 13
BrinonHenye 10k1an0B: «IIpiMeHeHne TOIIMBA Ha MOABMKHOM COCTABE JKeJIe3HbIX 0PI, JIP 27
«CBolicTBa TOILITNBAY JIP 30
Tema 3.2. Cma3zounbie | CopeprxaHue y4eHOro MaTepuasa V.1,3.1-3.3
MaTepHuabl 1. Haznadenme cMa304YHBIX MaTepuanoB. JKuIkne cMa309HbIe MAaTePHAIIBl: UX BUJEL, 2
. OK1-7,0K9
CBOCTBA M IPUMEHECHHE HA MTOIBIYKHOM COCTaBE JKEJIE3HBIX JOPOT.
K 1.2, 1.3
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 2 K 3.1
BrimonHeHue noxiaagoB TIK 3.2
«[IprMeHeHHe CMa30YHBIX MAaTEPHAJIOB Ha IMOIBUXKHOM COCTABE JKEJIC3HBIX JOPOT», JIP 10
«Croco0bl MOTYyYEHUsT KUIKUX CMa30YHbIX MAaTEPHUAIIOBY. JIP 13
Coaep:xanue yue0HOT0 MaTepuasa JIP 27
2. TIlnactuvHBIC W TBEpIbIE CMAa30YHBIC MAaTEPHAJBI: UX BUIBI, CBOHCTBA U 2 JIP 30
MIpUMEHECHNE Ha TTOJBIKHOM COCTAaBE JKEJIE3HBIX JTOPOT.
CamocrosiTesibHAst padoTa 00y4arOUIUXC 1
[MoxroToBka kK KOHTPOIBHOH padoTe 1o TeMe: «CMa30YHbIe MAaTepHAITBI».
Paznen 4. 6
IHosmmmepHbIE
MaTepuabl
Tema 4.1. Ctpoenue u | CoaeprxkaHue y4eHOTo MaTepuaja y.1,3.1-3.3
OCHOBHbIE  CBOIiCTBa 1. CocraB, cTpoeHHE I OCHOBHBIE CBOMCTBA MOJUMEPOB. CITOCOOBI MOTydEHUS 2
OK1-7,0K9

MoJIMMEPOB

NOJIMMEPOB. MaTCpI/IaJ'IBI Ha OCHOBC ITOJMMCPOB.




CamocrosiTeJbHAst padoTa 00y4arOUIUXCs 1 K 1.2, 1.3, 3.1,
Hanmcanue moknanos "TepMoIutacTHUHBIE M TEPMOPEaKTHUBHBIE IIACTMACCHI U UX 3.2
IIpUMEHECHHE Ha TOJBI)KHOM COCTaBE JKEJIE3HBIX Topor .
JIP 13
Copep:xaHue yuedOHOro MaTepuaJia JIP 27
2. IlpuMeHeHHE NOJIMMEPHBIX MaTepPHaIOB Ha MOIBHKHOM COCTaBE JKEIE3HBIX TOPOT. 2 JIP 30
CamocTosiTe1bHAsI padoTa 00y4YaroLuxcs 1
[ToaroTroBka K TeCTUPOBAHUIO.
Pa3sngean 5. 6
Komno3uunonnbie
MaTepuaJbl
Tema S5.1. Buast u | CoaepixaHue ydueHOro MaTepuasa V.1,3.1-3.3
cBOiicTBa 1. Komno3uuoHHBIE MaTepHaIbl: Ha3HAYCHUE, BUIBI M cBOMcTBA. CTIIOCOOBI 2
OK1-7,0K9
KOMITO3HIITHOHHBIX MTOYICHUST KOMITO3UIIMOHHBIX MaTepPHAaJOB.
K 1.2,1.3
MaTepuajioB CamocrosiTesibHast padoTa 00y4arOUIUXCs 1 K 3.1
IToaroroBka mpe3eHTanu Ha TeMbl: "KoMIO3HIIMOHHbBIE MaTepUalibl". TIK 3.2
Copep:xaHue y4eHOr0 MaTepHaja
JIP 4
2. HpI/IMeHeHI/Ie KOMIIO3UIIMOHHBIX MaTCPUAJIOB Ha MMOJABUKHOM COCTaBEC KCJIC3HBIX 2 _]-[P 13
Jaopor (3HCMCHTLI BHYTPEHHET'O0 OCHALICHUA BAaroHOB, KOMIIO3UIIUOHHBIC J'[P 27
TOPMO3HBIE KOJIOIKH U Ip.) JIP 30
CamocrosiTesibHAast padoTa 00y4arOUIUXCS 1
Hamucanue noxianos "JlucnepcHO-ynpoYHEHHbIE KOMIIO3UIIMOHHBIE MaTepuaibl ",
"BoNOKHHCTBIE KOMITO3UIIMOHHBIE MAaTEpUAIIBI".
Paznen 6. 3amurHbIE 64

MHeMeTaIHYecKHe
MaTepHuabl
NpUMeHsieMble Ha K

TpaHcnopre.




Tema 6.1.Buabt Coaep:xkanue yueOHOro MaTepuasa V.1,3.1-3.3
3AIIMTHBIX 1. 3amuTHBIC MaTepHabl: HA3HAYCHHE, BUIBI, CBOiCTBAa. CriocOOBI HAaHECEHUS
OK1-7,0K9
MaTepUaJIoB. 3aIIUTHBIX MaTEPHANIOB. K12 13
2, 1
CamocTosiTe1bHAsI padoTa 00y4YaroLuXcst [IK 2.3. TIK 3.1
.3, .
Hanmcanue noknazna "3amuTHbIC TOKPHITHS . IIK 3.2
Conep:xaHue y4e0HOT0 MaTepuasa JIP 10
2. IlpumeHeHune 3alMTHBIX MaTEPHAIOB Ha IOJBI)KHOM COCTaBE JKEJIE3HBIX JOPOT JIP 13
CamocrosiTe1bHast padoTa 00y4Yarouxcst JIP 27
[MoaroroBka kK KOHTPONBEHOH padoTe 1o TeMe: « KOMIO3UIIMOHHBIE U 3AIUTHBIE MAaTepHAIIBI» JIP 30
Tema Conepixanue yueGHOro MaTepuajia V.1,3.1-3.3
1. CBCCHbIC MaTCpuaJibl /J\OCTOMHCTBA U HEJOCTATKU APECBCCUHbI U MAaTCpUATIOB U3
6.2.HemeTanauueckue 556 p A P p
' OK1-7,0K9
MAaTepHAJIbI CaMocTosiTe1bHast padoTa 00y4Yaronuxcst
R Hamucanue koHcniekTa "3ammuTa IpeBECHHBI OT THUCHUS U BO3TOpaHUs" IK1.2,1.3
Coaep:xanue yueOHOro MaTepuaJa 1K 2.3, 1IK 3.1
TpaHcHopTe. TIK 3.2
2. CopTaMeHT IPEeBECHBIX CTPOUTEIBHBIX MAaTEPHAIOB, IPUMEHIEMBIX B
CTPOUTEIBCTBE, HA )KEJIE3HOJOPOKHOM TPAHCIIOPTE, B ITyTEBOM XO3SHCTBE. . JIP 10
JIP 13
CamocrosiTesibHAst padoTa 00y4arOUIUXCs
JIP 27
Hanmcanue koHcniekTa "CpaBHEHHE CBOHCTB JEPEBSHHBIX U JK€Ie300€TOHHBIX mImai" JIP 30
Coaep:xanue yue0HOT0 MaTepuasa
3. Boga: cBoiicTBa, MPUMEHEHHE HA XK/ TPAHCIIOPTE.
CaMmocTosiTe1bHast padoTa 00y4yaloMXcs
Pewenue 3anaun
Coaep:xkanue yueOHOro MaTepuaJa
4. Tlecok. CBoiicTBa U MPUMEHEHHE Ha K1 TPAHCIIOPTE.
5. Jlaboparopusle 3ansaTusNel MiccnenoBaHue MUKPOCTPYKTYPBI CTajel M UyTyHOB. v.1,3.1-3.3
CamocrosiTe1bHast padoTa 00y4alonuxcs
y OK1-7,0K9
Odopmirenne nabopaTtopHoOi paboTHI K12 13
2, 1.
IIK 2.3, IIK 3.1

MK 3.2 JIP 10




JIP 13
JIP 27
JIP 30

6. Jlabopatopuble 3ansTHANe2 VccnenoBaHre MUKPOCTPYKTYPHI IBETHBIX METANIOB U

CIIJIaBOB.

CamocTosiTe1bHAsI padoTa 00y4Yaronuxcst

Odopmienne 1abopaTopHO pabOTEI

7. Jlabopatopusie 3aHaTHAN3 OmnpeencHue yaeIbHOTO COMPOTHBICHHS
NIPOBOJHHUKA.
CamocrosiTesibHAst padoTa 00y4aroUIuXcs
OdopmiieHne abopaTopHON PabOTHI

8. [Ilpaktuueckoe 3ansarueNel OmnpeneneHre TBEPIOCTH METAIUIOB METOIOM
Bpunens.
CamocrosiTesibHasi padoTa 00y4arOUIUXCH

OdopmiieHrE TPAKTHIECKOH PabOTHI

¥.1,3.1-3.3

OK1-7,0K9
MK 1.2,1.3
K 2.3, I1IK 3.1
MK 3.2 JIP 10
JIP 13
JIP 27
JIP 30

9. [TIlpaktrueckoe 3austreNe2 OmnpeneieHHe TBEPIOCTH METAIIJIOB METOIOM
Poxsemnna.
CamocrosiTesibHAast padoTa 00y4arOUIUXCSA
OdopmIieHre TpaKTHIecKol paboThI

10. Mpaxrraeckoe 3araTueNe3 OmnpeneneHue yaIapHOU BI3KOCTH METAJUIOB.
CamocrosiTesibHAast padoTa 00y4arOUIUXCs
OdopmiteHIE TPAKTUIECKOH PabOTHI

11. TIpaktuueckoe 3ansaTrueNe4 Hopmanuzamus, 3aKajika U OTIYCK YIIepOAUCTOM
CTaJlu.
CamocrosiTesibHAsi padoTa 00y4aOUIUXCSA
OdopmieHne mpakTHIecKoil padboThl

12. TlpakTtnueckoe 3aHsaTHENeS AHAIN3 TMarpaMMbl COCTOSTHHUS JKEJI€30-yTIIEPO/I.
CamocrosiTe1bHast padoTa 00y4aloIuXCs

OdopmiteHne npakTHIecKoi paboThI

13. Tlpaxtnueckoe 3aHATHENG (8 hopme npaxmuueckoii no020mosKU

v.1,3.1-33




BLI60p MapKu CruiaBa AJi1 KOHKPETHBIX ILeTaJ’ICﬁ B 3aBUCUMOCTH OT YCJ'IOBI/Iﬁ ux pa60T},1,

000CHOBaHHE BBIOOpA. OK 1-7,0K9
MK 12,13
CamocrosTenbHast paboTa 00y4arommxcst 1 K 2.3, TIK 3.1
OdopmiieHre TpaKTUIECKOH padOTHI [IK'3.2 JIP 10
JIP 13
JIP 27
JIP 30
14. Tpaxtraeckoe 3araTueNe7 VcciegoBaHue CBOWCTB MATHUTOMSTKUX U 2
MarHUTOTBEPABIX MAaTEPHATIOB.
CamocTosiTe1bHAsI padoTa 00y4YaroLuxcst 1
OdopmiieHrE TPAKTUIECKOH PabOTHI
15. Tpaktudeckoe 3auatueNe8 (6 ¢popme npakmuueckoi nOO20mosKi) 2
OnpeneneHne TeMIepaTyphl BCIBIILIKH, BOCIUIAMEHEHHST K IOMYTHEHHSI AU3EIBHOTO
TOILIMBA.
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 1
OdopmiieHHE IPAKTUICCKOH pabOThHI
16. Ipaxtraeckoe 3aaATHEN?O (8 hopme npakmuueckol NOO2OMOBKU) 2
OmpenencHue BI3KOCTH, TEMIIEPATYPhI BCIIBIIIKH Maca.
CamocrosiTesibHasi padoTa 00y4aromuxcs 1
OdopmiieHrE TPAKTUIECKOH PabOTHI
17. Tlpaktuueckoe 3ausaTueNe10 (6 popme npaxmuueckou nodzomosxu) 2
OnpeneneHne TeMIepaTypbl KarienaaeHus! IIACTUYHBIX CMa30K.
CamocTosiTe1bHast padoTa 00y4Yarouuxcs 1
OdopmiteHHe MPAKTUIECKOH pabOThI
18. Ipaxrtmaeckoe 3ausatueNel 1 (8 ghopme npaxmuueckoti noocomogxu) 2
OmnpeneneHne MPOYHOCTH U KOJUIOWIAHON CTAOMIBHOCTH TNIACTUYHBIX CMA30K.
CamocrosiTesibHAst padoTa 00y4arOUIUXC 1
OdopmiteHrE TPAKTUIECKOH PabOTHI
19. Tlpaxtnueckoe 3anstieNel2 VccienoBanie NOPOKOB M Ka4e€CTBa APEBECUHBL. 2
CamocTosiTe1bHaAst padoTa 00y4Yaronuxcs
OdopmiteHne mpakTHIECKOr paboThI 1
20. ITpakruueckoe 3ansarue Nel3 (8 popme npakmuyeckoli nodzomosku)
HccnenoBanue xadecTBa BOJBI M pacyeT MOTPEOHOCTH 100aBOK.
CamocrosiTe1bHast padoTa 00y4aloIuXCs
OdopmiteHne npakTH4ecKoi paboThI 1
Uroro 3a 4 cemectp: 894
CamocrositensHas padora: 304
Teoperudeckoe oOyueHHe: 274




JlabopaTopHbIe 3aHATHSA: 64

[IpaxkTHdeckue 3aHATHS: 144

[TpakTudeckne 3aHATHS B HOpME MPAKTUIECKOH ITOITOTOBKH 124
Bceero: 162

2.2. TemaTu4eckuii nJjiaH u coaep:xkanue yueoHoii tucuumanabiOIL.0S. MATEPUAJIOBEJIEHUE nuis 3a04uHoii ¢gopmMbl

o0yueHust
HaumenoBanue Conep:xkanue yueOHOro MaTepuasa, NPaKTHYeCKUe 3AHATHS U J1a6opaTopHbIe padoThl, O0bem yacoB Koawbt
pa3esoB U TeM caMoCTosITe/IbHAsI (BHeayAUTOpHAasi) padoTa o0yuyaommuxcst KOMIIETeH M,
¢popmupoBanuio
KOTOPBIX
crnocoocTByeT
3JIeMeHT
NMpOrpaMMblI
1 2 3 4
Pa3nen 1. TexnoJiorus
MeTaJJI0B
Tema 1.1. OcHOBBI Coaep:xaHue Y4eHOT0 MaTepuaja v.1,3.1-3.3
METALI0BEICHA Knaccudukarmus meramios. Kpucrammsanus MeraimioB. Kpucrammmaeckoe cTpoeHne
METaJUIOB. SIBIIEHUS aJNTIOTPOITHH U aHU30Tponni. CBOWMCTBA METAJUIOB: MEXaHHUYECKHUE U 1 OK'1-OK9
TexHosorugeckre. CriocoOb! OnpeeNIeHHsI OCHOBHBIX CBOWCTB METAJIIOB. 1IK'1.2,1.3
CpoiicTBa MeTaIOB: (PU3NIECKHE, XUMHUICCKHE. JIP 10
IpakTuYecKoe 3aHATHE 2 JIP 13
Nel OnpenesneHne TBepIOCTH METAIIOB METOAOM bpuHems. JIP 27
CamocrosiTesibHAast padoTa 00y4aOUIUXCSA 10 JIP 30
Hanmcanue koHcnekta " CriocoObl onpeieieHns] OCHOBHBIX CBOMCTB METAJLIOB"
Tema 1.2. OcHOBBI Coaep:xkaHue Y4eHOT0 MaTepuajia
Cuctema criaBoB. KommoneHTs! cuctembl. Da3el crtaBoB. CTPYKTYpHBIC COCTABIISIONINE 1

TE€OpUH CIJIaBOB

CIUIaBOB: TBEPBIH PACTBOP, XUMHYECKHE COCIMHEHUS, MEXaHUUecKasi cMech. CBsI3b MEXKAY
CTPYKTYPOH U CBOMCTBaMH CILIABOB.

INonsarue quarpaMmsel cocTogHUS. OCHOBHBIE TOUKH U JINHUM JUArpaMMbl COCTOSTHUS
KEeJIe30yTrIIepOaUCTHIX CIIaBoB. Kputndyeckne Touku craneit (Touku YepHoBa).

JluarpaMma COCTOSTHHUS JKEJIE30yTIIEPOIUCTBIX CILIABOB.

BunsiHue yriepoza u NOCTOSIHHBIX IPUMECEN Ha CBOMCTBA CTalEH.




IIpakTHYeckoe 3aHATHE
Ne2 AHanu3 auarpamMMbl COCTOSTHUS JKEIIE30-YIIIEPO.

CamocrosiTe1bHast padoTa 00y4Yarouxcst
BrInonHeHne HHANBUAYANBHBIX 3aJaHUH IO AMarpaMMe COCTOSHUI JKeNe30yTIIepOIUCTBIX
CITABOB.
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Tema 1.3.
Keaesoyriepoaucrelie,
JIeTHPOBAHHbIE H
LBETHBIE CILIABBI

Conep:xaHue y4eHOro MaTepuasa

Knaccudukarus craneif. YriepoancTeie KOHCTPYKIIMOHHBIE CTAalIH: BHIIBI, CBOHCTBA,
Mmapkuposka o 'OCT, npumeHeHne Ha TOABHKHOM COCTaBE KEJIE3HBIX JOPOT.

OO0mue cBeneHus o0 TepMu4eckoi 00paboTke cranei. da3oBble peBpaleHus Ipu
TepMHUUYecKoil 00paboTke craneil. BinsHue TepMuyueckoit 00pabOTKH Ha MEXaHUYECKHUE
CBONCTBA CTaJU.

Buabl Tepmudeckoii 00pabOTKH: OTHKHT, 3aKaJIKa H OTIYCK CTallH.

OO01iue cBeeHNs 0 XUMHUKO-TEPMHUIECKON 00paboTke cranell. ®a3oBble MpeBpalieHus Ipu
XMMHUKO-TEPMHUUECKOI 00paboTKe cTaneil. Buabl XuMuKo-TepMudeckoi 00paboTKH.
BnusiHre XUMHKO-TEpMHUYECKOI 00paObOTKN Ha CBOMCTBA CTAJIH.

Knaccudukarnus gyryno. Cpoiictea, mapkupoBka mo 'OCT u npuMeHeHHe pa3InIHbIX
BHJIOB UyTYHOB Ha MOJBMKHOM COCTaBE JKEJIE3HBIX TOPOT.

JlernpoBaHHBIE cTaNM UX Kiaccudukanys. Brusane qernpyromumx 3JeMEeHTOB Ha CBOHCTBA
craneit. Mapkuposka o ['OCT nerupoBanHbIx crajneil. [[pumeHeHne JerupoBaHHbIX cTalen
HAa >KEJIE3HOL0POKHOM TPAHCIIOPTE.

[[BeTHBIC MeTaLJIBI M CIUIABBI HA UX OCHOBE. AJIFOMMHUI U CIUIaBBI HA €r0 OCHOBE. Menb 1
CIUIaBBI HA €€ OCHOBE

AHTH(PHUKITHOHHBIE TTOIIMITHUKOBEIE CIUTaBbl. MapKHpOBKa I[BETHHIX CIUIABOB.
[IpuMeHeHHe BETHBIX METANIJIOB U CIIABOB HA X OCHOBE HA ITOJBMKHOM COCTaBE
JKEJIE3HBIX JIOPOT.

¥.1,3.1-3.3

OK1-7,0K9
K 2.3,3.1,3.2
JIP 10
JIP 13
JIP 27
JIP 30

CamocrosiTesibHAst padoTa 00y4arOUIUXCs
Pabota ¢ TeXHUYECKHMH CIIPaBOYHUKAMM: PacIIM(ppOBKa MAPOK CIUIABOB, BEIOOP PEKMMOB
TepPMHUIECKOI 06pabOTKH CIUIaBOB.
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Tema 1.4. Crioco0bI
00paboTKU MeTANLTIOB

Conep:xaHue y4eHOr0 MaTepuaia

Jluteiinoe mponsBoacTBo. CTep>KHEBBIE B (HOPMOBOYHBIE MaTePHAIbl. METOIBI TOTyUeHHS
oTiMBoK. CrienmainbHbIe criocoOb! JINThs. JINTEHbIE CIIIaBhl, X MPUMEHEHHE Ha
KEJIE3HOJOPOKHOM TPAHCHOPTE.

O0paboTka MeTaJuIoB JaBiieHneM. Buibl 00pabOTKH METaJIOB IaBJICHHEM: IIPOKATKa,
IIpeccoBaHue, BOJIOUEHNE, CBOOOIHAs KOBKa, IITaMIIOBKa. M3/enus, mosryqaemsle npu
00paboTKe JaBICHHEM.

y.1,3.1-3.3

OK1-7,0K9
IIK 3.1, 3.2
JIP 10
JIP 13
JIP 27




Cmoco0s1 cBapk. Peska metamnos. [IpumeHeHne pa3InIHBIX BUAOB CBAPKU M PE3KU 2 JIP 30
METaJIOB B PEMOHTE OABHKHOTO COCTaBa.
[Najika MeTamioB. Bunasl mpumoes u ¢GurocoB.
O06paboTka METAJUIOB pe3aHIEeM Ha TOKAPHBIX, CBEPIIIBHBIX, (PpE3ePHBIX CTAHKAX.
CamocrosiTe1bHast padoTa 00y4Yaronuxcst 56
Pabota ¢ TeXHUYECKUMH CIIPaBOYHHKAMHU: BBIOOD PEKUMOB PE3aHUsI METaJLIOB; BBIOOD
CIUTIABOB JUIS U3TOTOBJICHUS JIeTalei; BEIOOP CIIoco0a M3rOTOBJICHHS AETalH.
Paznen 2.
DJIeKTPOTeXHUYeCKHe
MaTepHasbl
Tema 2.1. Coaep:xkaHue Y4eHOT0 MaTepuaja 2 Y.1,3.1-3.3
IIpoBoaHuUKOBBIE, IIpoBOAHMKOBBIE MaTEpHalbl: BUIbI, CBOMCTBA U IPUMEHEHUE Ha MOJBUKHOM COCTaBe OK1-7,0K9
MOJIYTIPOBOIHMKOBDBIE, | JKEIE3HBIX TOPOT. K 1.2, 1.3, 3.1,
amJeKTpudeckue n | JlMdaexTpuueckue MaTepualibl: BUIbI, CBOMHCTBA U IPUMEHEHHE Ha MTOABHKHOM COCTaBe 3.2
MATHHUTHBIE JKEJIe3HBIX JIOPOT. JIP 4
MaTepHAaJIbI [MoxynpoBoTHUKOBBIE MaTE€pHaIIbl: BUBI, CBOMCTBA U MPUMEHEHHE Ha IOABHKHOM COCTaBE JIP 13
KEJIE3HBIX JJOPOT. JIP 27
MarsuTHbIE MaTepHaibl: BUIbI, CBOHCTBA M IPIMEHECHNE Ha TOABM)KHOM COCTaBe JIP 30
KEJIE3HBIX JJOPOT.
CamocTosiTe1bHast padoTa 00y4Yarouuxcs 10
BrimonaeHnne WHAWBUIYAJIbHOTO 3aJaHus 110 COCTABJICHUIO Ta6J'II/IH CBOMCTB JAUDJICKTPUKOB,
IIPOBOAHUKOB, MOJTYITPOBOAHUKOB U MarHUTHBIX MaTCpUaJIOB.
Paznen 3.
OKHMNUPOBOYHbIE
MaTepHAaJbI
Tema 3.1. Buabt Coaep:xkaHue y4eHOr0 MaTepuaJa v.1,3.1-3.3
TONJINBA TBepaoe, xuIKoe 1 ra3000pa3Hoe TOILTHBO. OK1-7,0K9
CpoiicTBa 1 MPUMEHEHHE PA3IUYHBIX BUJOB TOIIIMBA Ha MOJBUKHOM COCTABE JKEIE3HBIX IIK 1.2, 1.3, 2.3,
zopor. 3.1,3.2.JIP 10
CamocTosiTe1bHast padoTa 00y4Yaronuxcs 4 JIP 13
Hanucanue koncnexra "Buasr Tommsa" JIP 27

JIP 30




Tema 3.2. Cma3ouHbIe

Coaep:xkaHue YYeHOT0 MaTepuajia OK1-7,0K9
MaTepHaJIbl Ha3nauenue cMa3ouHbIX MatepuasoB. JKuIKkue cMa304Hble MaTEPUANbl: UX BUbI, CBOMCTBA IIK1.2,1.3
W IIPUMEHEHHE Ha ITOJBIKHOM COCTAaBE XKEJIE3HBIX JOPOT. IIK 2.3, IIK 3.1
IInacTudHbIe ¥ TBEPABIE CMAa304HbIE MAaTEPHAJIbI: UX BUIBL, CBONCTBA U IPUMEHEHHUE Ha IIK 3.2
MOABM)KHOM COCTaBE JKEJIE3HBIX JIOPOT. JIP 10
CamocrosiTe1bHast padoTa 00y4Yarouxcst JIP 13
Hanucanue koHcnekra "CMa3o4yHble MaTepHass” JIP 27
JIP 30
Paznen 4.
IHostnmepHbIE
MAaTepHAJIbI
Tema 4.1. Ctpoenne u | Conep:kanue y4eHOro MaTepuaJia V.1,3.1-3.3
OCHOBHBIE CBOIICTBA CocraB, CTpoeHHE U OCHOBHBIE CBOIicTBa noauMepoB. CIIocoObI OTyYEHHUs IIOJIMMEPOB. OK1-7,0K9
N0JIMMEpPoB Martepuansl Ha OCHOBE MOJIUMEPOB. MK 1.2,1.3
[IpuMeHeHHe TONUMEPHBIX MATEPHUANIOB HA IIOABHKHOM COCTAaBE KEJIE3HBIX JOPOT. IIK 3.1
CamocTrosiTeJIbHAsA padoTa 00yYaIOIIUXCS IIK 3.2
Hamucanune koHcrekTa " [IpuMeHeH e MOJTUMEPHBIX MaTEPHUATIOB Ha MOJABUKHOM COCTaBe JIP 10
JKeJIE3HBIX Opor"'. JIP 13
JIP 27
JIP 30
Pasnen 5.
Komno3unmnonnsle
MAaTepPHAJIbI
Tema 5.1. Buanl n Coaep:xkaHue y4eHOr0 MaTepuaJa V.1,3.1-3.3
cBolicTBa Komrmo3uimonssie MaTepuaibl: Ha3HaueHne, BB M cBOHCTBA. CIIOcOOB! TTONTydeHNs OK1-7,0K9
KOMIO3ULMOHHBIX KOMIIO3UIIUOHHBIX MaTEpPHUAIIOB. MK1.2,1.3
MaTepuajioB [IprMeHeHre KOMIO3UIIMOHHBIX MAaTEPUAJIOB HA MOJBHKHOM COCTaBE YKEJIE3HbIX 10pPOT TIK 3.1
(371eMeHTBl BHYTPEHHETO OCHAIICHHUS BATOHOB, KOMIIO3UIIMOHHBIE TOPMO3HBIEC KOJOJKA U TIK 3.2
p.) JIP 4
CamocTosiTe1bHast padoTa 00y4Yarouuxcs JIP 13
Hanucanue koHcnekra "KoMno3unuonHsle Mmatepuaisl . JJ:IHIz gg

Pa3zgen 6. 3ammTHBIE
MHeMeTALINYeCKHe
MaTepuaJbl
NpUMeHsieMble Ha K]
TpaHcHopTe.




Tema 6.1. Buabt Coaep:xanue yue0HOT0 MaTepuasa V.1,3.1-3.3
3aUTHBIX 3amuTHEIE MaTepHaibl: Ha3HAYCHHE, BUBI, CBOMCTBAa. CrIocOOBI HAaHECEHHS 3alTHBIX
MaTepHaIoB MAaTepHasos. OK1-7 , OK 9
[IpumeHeHne 3alUTHBIX MAaTEPUAJIOB Ha MOABMKHOM COCTABE XKEJE3HBIX JOPOT IIK1.2,1.3
CamocronTejapHas paGora 00y4a0MIHXCS 4 K 2.3, TIK 3.1
Hamucanue koHcnekra " 3anurHele MaTepuaisl . MK 3.2
JIP 4
JIP 13
JIP 27
JIP 30
Tema 6.2. Coaep:xanue yueOHOT0 MaTepuasa V.1,3.1-3.3
Hemeraiuinyeckue
MaTepHaJIbl OK1-7,0K9
NpUMeHsieMbIe Ha K] [IK1.2,1.3
Tpancnopre. TIK 2.3, TIK 3.1
JHpeBecHble MaTepranbl. JJOCTOMHCTBA M HEIOCTATKH IPEBECHHBI 1 MATEPHATIOB U3 HEe K 3.2
CopTaMeHT IpeBECHBIX CTPOUTEIBHBIX MaTEPHAJIOB, IPUMEHAEMBIX B CTPOUTENIBCTBE, Ha JIP 4
KEJIe3HOJOPOKHOM TPAHCHOPTE, B IIyTEBOM XO3SICTRE. JIP 13
Bopa: cBoiicTBa, npUMEHEHHUE Ha K1 TPAHCIIOPTE. JIP 27
ITecok. CBoiicTBa U MPUMEHEHHE Ha K]l TPAHCIIOPTE.
JIP 30
CamocTosiTe1bHast padoTa 00y4Yarouuxcs 4
Hanmcanue xoHcniekta " JlpeBecHble MaTepHaibl. CpaBHEHHE CBOMCTB IEPEBSIHHBIX U
XKeJe300€TOHHBIX Iman”
Bcero: 162
OO6s3aTenbHas ayAUTOpHas yueOHast Harpy3ka (Bcero) 14
nabopaTtopHbIe paboThI -
MPaKTUYECKUE 3aHATHS 4
CamocTtosaTenbpHast pabota o0ydaroierocs (Bcero) 148




3.YCJOBHUSA PEAJIM3AIINHU YYEBHOM JUCITUTIJIAHBI
OIL.05. MATEPUAJIOBEJEHUE
3.1. MarepuajibHO-TeXHUYECKOE oOOecliedyeHUe peayu3auuu y4eOHOMH
TUCHUITHHBI:

YyeOHass  OUCHUIUIMHA  peanm3yeTcss B ydeOHOM  KaOWHETe
«MarepuanoBeneHue».

O6opynoBanne yueOHOTO KaOWHETA:

- MUKPOCKOTI;

-puOOp 7151 IEMOHCTpAIIUH MPOOO0S TUIICKTPUKA,

-puOOP JJIs OTNIpeieTICHHs! YACIBHOTO COMTPOTUBIICHHS MPOBOTHUKA;

- 00pa3Ibl METAJUIMYECKUX U HEMETAIITMYECKIX MaTepUaIOB;

- yueOHO-HarJIAJHble TOCOOUS 10 AUCLUUIUIMHE «MaTepuanoBeeHue».
TexHuueckue cpeacTBa 00yUeHUS:

- KOMITBIOTEP C JIULEH3UOHHBIM IPOTPaMMHBIM 00€CIICUEHUEM;

- MyJIbTUMEIUITHOE 000py10BaHuE.

3.2. UudopmanuonHoe odecnevyenne o0yueHust

3.2.1. OcHOBHbBIE

1. BnacoBa WM.JI. MarepuanoBenenue: y4ed. mocodue. — M.: ®I'BOY
«Y4eOHO-METOAMYECKAN IEHTP MO 00pa30BaHHWIO Ha >KEJIC3HOIOPOKHOM
TPAHCIIOPTEY, 2020 — 129 C. - Pexxum JOCTyma:
http://www.e/lanbook.com.

JonosHUTEILHBIE:
1. XKypasnera JI.B. «DnekrpomarepuanoBeneaue»: M «Akagemus», 2020.

2. Cokonora E.H. u np. MarepuanoBenenue: yueOHuk — M: M3narenbckuii
HeHTp «Axamgemusi», 2019.
3. Crepun U.C. MarepuanoBeaeHue u TepMuueckas 00padoTka METaIoB:
yaeoHoe nocooue - CII6.: [Tomutexnanka, 2018. —344 c.
4. bounapenko I'.I'. u np. Marepuanoseaenue. 2-¢ uza. Yueonuk ais CIIO.
— M.: FOpaiit, 2017.
5.Marepuanosenenue: yueOnuk st CI1O. / Anackun A.M. u np. Tlox pen.
Conomennena FO.M. — M.: Bercm. 1Ik., 2018.
6. Imomkua B.B. MarepuanoBenenue. 2-¢ u3., mep. U 0. YUSOHUK IS
CIIO. — M.: FOpaiit, 2020.
7.Uymauenko FO.T. Marepuanosenenue: yueonuk mis CI1O. — PoctoB H/1.:
denukc, 2018.
3.2.2. DJjIeKTPOHHBbIE U3IaHUs (JJIEKTPOHHBbIE PeCypPChl)

[Ipu opraHuzanuu AUCTAHIIMOHHOTO OOYYEHHS HCIOJB3YIOTCS
aneKTpoHHbIe Twiathopmbl: Zoom, Moodle (pexum nocryma: caidt CTXKT
https://sdo.stgt.site/ )



http://www.e/lanbook.com
http://www.academia-moscow.ru/authors/detail/45912/

1.Ilonyuenue ctanu u uyryHa [Yueonsrii puubm]. - 1 s1. ont. auck (CD-
ROM).
2. OnToBoJIOKHO. [YueOHbId GuiibM]. - 1 311. ont. auck (CD-ROM).
3. Honyuenune amomunus. [YueOuoii ¢uibMm]. - 1 a1 onrt. auck (CD-
ROM).
3.3 [Iporpamma obecneyeHa HEOOXOAMMBIM KOMILJIEKTOM
JIMIEH3MOHHOT'0 MPOTrPAMMHOI0 o0ecreyeHus



4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
YYEBHOM JUCIHUILINUHBI OI1.05. MATEPUAJIOBEJIEHUE

4.1. KoHTpOJIb U OllEeHKAa Pe3yJIbTaTOB OCBOCHHS Yy4e€OHOUN JAMCIMILIMHBI

JUisi 0a30BOM MOJATOTOBKM OCYIIECTBIISIETCS MPENOAABATENIEM B MPOLECCE

IMPOBCACHUA IIPAKTHYCCKUX 3aHSATUM U J1a60paT0pH51x pa60T, a TaK¥XC

BBITIOJTHEHUS OOYYarOIUMUCS HWHAWBUIYATbHBIX 3aJaHul, COOOIICHUM,

IIPE3EHTAlMI, Ha DK3aMEHE.

Pe3yabTaTsl 00yueHusi (0CBOEHHbIE DopMbI U METOAbI HaumenoBanme
yYMEeHHsl, YCBOEHHbIe 3HAHUS) KOHTPOJISI M OLIEHKH | TeM
pe3yJabTaToB
Ymenus, snanus OK,IIK o0yueHust
3HaTh: OK 1-OK 9 | -BeInONIHEHUE Tema 1.1. OcHOBBI
-pOJIb AUCIUILITAHBI 1K 1.2,1.3 | "HAUBHIYATBHBIX METaJJIOBEICHUS.
B [TIOJIFOTOBKE 3a/laHuM (IOKJIAbI U
KBATH(UITUPOBAHHBIX MIPE3CHTALINH )
CHEINAMCTOB - TECTUPOBaHUE
JK.JI. TPAHCIIOPTA; -TEPMUHOJIOTHYECKUI
-KJ1accu(UKAINIO U CTPOCHUE JTUKTaHT.
METaJIOB.
Ymern:
-OIPEACNIATh MEXaHUUECKHE
CBOIICTBa METAJJIOB.
3HaTh: OK1-7, | -dponranshsiii onpoc; | Tema 1.2. OcHOBBI
-CTPYKTYPHBIE COCTABIISIIOIINE OK9 - BBIIIOJIHEHUE
CILJIaBOB, CBS3b MEXKIY IIK 1.2, 1.3 | noknamaos, TCOpHH CILIABOB
CTPYKTYPOU U CBOMCTBaAMU IIK 2.3 - TEXHUYECKUU
CILTaBOB. JTUKTaHT.
- OCHOBHBIC TOYKH M JINHUU
JTUarpaMMbl COCTOSTHUS
JKEJIE30yTIEPOTUCTHIX
CILJIaBOB, OTIPE/IEICHUE
CTPYKTYp Ha AHarpamme
COCTOSTHUS <OKEJI€30-yTIePOI».
Ymers:
-[T0JIb30BATHCS AUATPAMMON ISt
ornpenaeneHus GpazoBoro cocraBa
CIUTaBa P Pa3InIHbIX
TeMIieparypax, -CTpOUTh
KPHBBIE OXJIKICHHSL.
3HaTh: OK 1-7, | -dbponranbnsrii onpoc; | Tema 1.3.
-BU/Ibl, CBOMCTBA U MapKu OK 9 - BBIIIOJIHEHUE
XKenesoyrnepoaucrsle,
CTaJii U YyTyHA. IIK 2.3,3.1, | noknaaoB,
-BUJIbl TEPMUYECKOHN U 3.2 MPE3EHTALINM. JIETUPOBAHHBIE U

XUMHKO-TEPMUYECKON
00paboTKH CTaIH.

OBETHBIC CITJIaBHI.




-BH/]Ibl, CBOMCTBA, MapKUPOBKY
U IPUMEHEHHUE [BETHBIX
METAJUIOB U CIUIABOB.

Ymersn:

-pacinppoBbIBaTH MAPKU
CTajeil, 4yTyHOB, LIBETHBIX
METAJUIOB U CIUIABOB.
-BBIOHMPATH PEKUMBI
TePMUYECKON 00pabOTKH
CTaJIH.

3HaTh: OK 1-7, | -uHAUBUIyaTbHBIH Tema 1.4.

-BH/JIBI JIUTHS, CIIOCOOBI OK9 orpoc. Crioco6b1 06paboTKH
00pabOTKH METAIIIOB IIK 3.1, 3.2 | -BbINOJIHEHUE METAJLIOB.
JIaBJICHUEM. JTIOKJIaJIOB,

-CII0COOBI CBAPKH, TAMKH U MPE3CHTAINH

00paboTKN METAIIIIOB

pe3aHueM.

YMeTh:

-OIPEACIIATh PEKUMBI

pe3anus,

-BBIOMpPATh MapKy MeTajia Jis

KOHKPETHOM JeTau U criocoda

ero o0paboTKH.

3HaTh: Tema 2.1.
-CBOMCTBA U BU/BI OK 1-7, | -pponTanbublii onpoc. | [IpoBogHUKOBEIE,
MPOBOHHUKOBBIX, OK 9 -BBITIOJTHEHUE MOJTYTIPOBOTHUKOBBIE,
MOJIYITPOBOJTHUKOBBIX, IK 1.2, JIOKJIaJ0B, IHADIEKTPUIECKUE U
JTUAJIEKTPUUECKUX U 1.3, 3.1, 3.2 | mpe3enTanuit MarHUTHBIE
MarHUTHBIX MaTEPHUAJIOB. MaTepuabl.

YMmeTh:

-I10 BHEITHEMY BHUTY

OTIpeIeNATh BUJ MaTepuaa.

3HaTh: -UHAUBUYAJIbHBIN

-BU/Ibl TOIUIMBA, IPUMEHEHUE OK1-7, | ompoc. Tema 3.1. Buner
pa3IMYHBIX BUJIOB TOTUIMBA HA OK 9 -BBINIOJIHCHHE TOILIMBA
HOJIBHKHOM COCTaBe. IIK 1.2, JIOKJIaJ0B.

YMmerh: 1.3, 2.3,

-ompeenATh 1eTanoBoe uncio | 3.1, 3.2,

JIA3EIHLHOTO TOIUINBA U

OKTaHOBOEC YKCIIO

KapOIOPaTOPHOTO TOILIMBA.

3HaTh: OK 1-7, | -dponranbuslii onpoc. | Tema 3.2.Cma3ouHble
-BUIBI CMa30YHBIX OK 9 -BBITIOJTHEHHE

MaTepUaJIOB, IPUMEHEHUE IIK 1.2, JIOKJIaJIOB, MaTCepUasIbl
pa3uYHbBIX BUIOB cMa3ouHbx | 1.3, 3.1, 3.2 | mpe3eHTaruit

MaTepUAJIOB Ha NOJABUKHOM
COCTaBe.

Ymers:

-OIPEIEATh CBOMCTBA
IJIACTUYHBIX CMa30K U
MHHCPAJIbHBIX MACCII.




3HaTh: -pponTanbHeli onpoc. | Tema 4.1. Ctpoenue u
-COCTaB, CTPOEHUE U CBOMCTBA OK 1-7, | -BbINOIHEHHE OCHOBHBIE CBOMCTBA
MOJIMMEPOB OK 9 JIOKJIAJIOB, MOJIMMEPOB.
-[IPUMEHEHUE TI0JIMMEPOB Ha IIK 1.2, IIpE3EeHTALNN

[IOJABMKHOM COCTAaBe. 1.3,3.1,3.2

YMeTh:

-OIPEACIIATh 0 BHEITHEMY

BUJTy BH/I TIOJTUMEDA.

3HaTh: } -(pOHTANILHBIN OTPOC. Tema 5.1. Busi u
-BUIBI U CBOMCTBA OK 1-7, | -BbIIIONIHEHHE CBOJCTBA
KOMITO3UILIMOHHBIX OK 9 JIIOKJIaJ0B, KOMITO3HIIMOHHBIX
MaTEpHUAIOB. npe3eHTanuii MaTepHaIIoB.
-IIPUMEHEHUE K 1.2,

KOMITO3HUIIMOHHBIX 1.3,3.1,3.2

MaTepHaOB Ha MOABHUKHOM

cocTase.

YMerhb:

-ONPEICISITh 10 BHEITHEMY

BUJY BUJI KOMIIO3UIIHOHHOTO

MaTepuana.

3HaTD: -(pOHTAIILHBIN OIPOC.

-Ha3HayeHue, Buabl ucsoiictea | OK 1 —7, | -BpimonHeHue TeMma 6.1.
3aIIUTHBIX MaTEPUAJIOB. OK 9 JIOKJIaJ0B, Bupl 3auTHEIX
-Ha3HAUYEHUE 3aIMTHBIX IIK 1.2, 1.3 | mpe3enraruii MaTepHajoB
MaTepHaoB HA MOABUKHOM IIK 2.3,

COCTaBe YKEJIE3HBIX JOPOT. I[IK 3.1

VYmern: IIK 3.2

-ONPEICIISITh 110 BHEITHEMY

BUJTY BU/I 3aIIIUTHOTO

MaTepuana.

3HaTh: OK 1-7, | -bponranbuslit onpoc. | Tema 6.2.
-Ha3HAYCHUE, BUJIBI U OK 9 -BBITIOJTHEHUE Hemerannuueckue
CBOICTBa IPEBECHBIX K 1.2, 1.3 | noknamos , MaTepuabl
MaTepuaioB, BOJbI, eCKa. I1K 2.3, TIpe3eHTaIHiA PUMEHSEMbIE Ha XK.JI.
-Ha3HAYEHUE K 3.1 TpaHCIIOpTe.
HEMETAJUIMYECKUX MaTepuaJioB IK 3.2

Ha MOJBM>XHOM COCTaBe
JKEJIE3HBIX TOPOT.

YMerh:

-ONPEJIEIATH 110 BHEITHEMY
BUAY BHUJ MaTepHaa.

DopMbI 1 METOABI

Pe3yabTaThl BoCIMTATEIbHOM PadoThI OLlCHUBAHMSHA Hymepanus Tem B
(¢hpopMHupoBaHue TUYHOCTHBIX c¢(popMHPOBAHHOCTH COOTBETCTBHH C
pe3yJbTaToB) JIMYHOCTHBIX TeMaTH4YeCKHUM ILIAHOM
pe3yJbTaToB
JIP 10 3a0oramuiics o 3ammre Tema 1.1. OcHOBEI
OKpY’Karolen cpe/bl, COOCTBEHHOU U HaGmonenue, METaJUIOBEICHUS

qy»0i 6€30MaCHOCTH, B TOM YHUCIIE

Tema 1.2. OCHOBEI




nudpoBoi

JIP 13 ['0TOBHOCTB 00y4aromerocs
COOTBETCTBOBAThH OXHJIAHUSIM
paboToaTeneii: OTBETCTBEHHBIN
COTPY/HUK, TUCIUTUIMHUPOBAHHBIM,
TPYIOJIFOOUBBIN, HALIETICHHBINA HA
JOCTIDKEHHE MTOCTABJICHHBIX 32134,

3¢ (HEeKTHBHO B3aMMOJICHCTBYIONIUH C
YJIeHAMHA KOMaH/Ibl, COTPYTHHYAIOIIHIA C
JPYTUMH JIFOJABMHU, TIPOCKTHO MBICIISIIINN;

HaoGmronenue,

JIP 27 IlposBisroniuii CHocOOHOCTH K
HEMPEPHIBHOMY Pa3BUTHIO B 00JIACTH
poeCCUOHAIBHBIX KOMIIETEHIIUN 1
MEXIUCIUTIIMHAPHBIX 3HAHU;

HaGnronenue,

JIP 30 Ocy1iecTBIAIONINI TOUCK U
HCIO0JIb30BaHNE UH(POpMALUH,
HeoO0XoauMoM 17151 3 (HEKTUBHOTO
BBITIOJTHEHUS PA3IMIHBIX 32124

PO ECCUOHAIBHOTO B TUYHOCTHOT'O
pa3BUTHA.

Hab6nronenue,

TEOPHH CILIAaBOB

Tema 1.3.
Keneszoyranepoaucreie,
JICTUPOBAHHBIC U [IBETHHIC
CILIaBbI

Tema 1.4. CriocoOb1
00pabOTKH METaNIOB
Paznen 2.
DIIEKTPOTEXHUYECKHE
MaTepuabl

Tema 3.1. Buas! Tominsa
Tema 3.2. Cma30uHbIC
MaTepHabl

Tema 4.1. Ctpoenue u
OCHOBHEIE CBOICTBA
MOJIUMEPOB

Tema 5.1. Buas! u
CBOMCTBA
KOMIIO3UIIMOHHBIX
MaTepHaoB

Tema 6.1. Buanl
3alUTHBIX MaTEPHAIIOB
Tema 6.2.
HemMmeramnunueckue
MaTeprabl
IpUMEHSEMbIE Ha KT
TPaHCIIOPTE.

5 IlepeveHb MCIIOIB3yeMbIX METOAOB 00y4YeHMS:

5.1 IlaccuBHBIE: JIEKLIMH, YTEHUE, OMPOCHI.
5.2 AxTUBHBIE W HHTEpPAKTHBHBIC: 3BpUCTUYECKHE Oecenpl, paboTa B

IpyIIax, SKCKypCUH.




