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1. O01mue moJoKeHus

@®onp onenounsie cpenctsa (POC) mpenHazHaueHBl Ui KOHTPOJS M OLEHKH 00pa3oBaTEIbHBIX
JTOCTIKEHH 00y4YaromnuXCsl.

@®OC BKIIOYAIOT KOHTPOJIBHBIE MaTepuaibl s IPOBEIEHUS TEKYIIEro KOHTPOJId M
MIPOMEXYTOUHOI arTecTanuu B popMme 3K3aMeHa.

B pesynbprate ocBoeHus yuebnoit mucrurumnbl OI1.05 MarepuanoBeneHrne 00ydaronIuiics: TOMKEeH
obnagatek npexycmorpeHHbIMH PI'OC mist CI1O no cnenmansHocTH 23.02.06 TexHuueckast SKCIuTyaTanus
MOJIBUKHOTO COCTaBa MKeJIe3HBIX AOpor (6a30Basi MOArOTOBKA) CPEAHEro MpodeCCHOHATBLHOTO 00pa30BaHuUs
CIIEYIOIMMU YMEHUSIMH, 3HAaHUSIMU, KOTOpble (POPMUPYIOT MPOdECCHOHATBHYIO KOMIIETEHIIUIO U O0IIUMU
KOMITIETEHIUSMMU:
ymenus (Y)

- BbIOMpaTh Marepuanbl Ha OCHOBE aHajM3a MX CBOMCTB Ui NPUMEHEHUS B IPOU3BOICTBEHHOMN
NeSITeIbHOCTH.

3Hanus (3)

- CBOMCTBa METAJIJIOB, CIUIABOB, CIIOCOOBI UX 00pPabOTKH;

- CBOMCTBA M 00J7aCTh MPUMEHEHHUS HIIEKTPOTEXHUUECKUX, HEMETATMYECKUX U KOMITO3UIIHOHHBIX
MaTepuasos;

- BUJIbI U CBOICTBA TOIUIMBA, CMA304HbIX U 3aLUTHBIX MAaTEPUAIIOB.

o0mue komnerenuuu (OK)

OK 1. TloHrMaTh CyITHOCTh M COIIMAJIBHYIO 3HAYMMOCTh CBOeH OynyIieit nmpodeccun, MposBIATh K HEH
YCTOMYMBBIA UHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO AESITEIbHOCTD, BEIOUPATh TUIIOBBIE METOJIBI U CIIOCOOBI
BBITIIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, OLEHUBATh UX 3PPEKTUBHOCTh U KAUECTBO.

OK 3. [IpuHumaTh penieHus B CTaHAAPTHBIX U HE CTAaHJIAPTHBIX CUTYaLUAX U HECTU 332 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisTh MOMCK U UCTIONB30BaHUE UH(OPMAIHH, HEOOXOTUMOHN U1 3P PEKTHBHOTO
BBITIOJTHEHUS MPOPECCUOHANBHBIX 33/1a4, MPO(ecCHOHATBHOTO U TUYHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTHH B PO eCCHOHATBHOM
NeSITEIbHOCTH.

OK 6. PaGoraTh B KOJJIEKTUBE U KOMaH[€E, 3p(EKTUBHO OOIIATHCS ¢ KOJIJIETaMH, PyKOBOACTBOM,
MOTPEOUTEIISIMHU.

OK 7. Bpatp Ha ce0si OTBETCTBEHHOCTH 32 pabOTy YWICHOB KOMAH/bI (IOTYMHEHHBIX ), PE3YJIbTaT
BBITIOJTHEHUS 33/1a4.

OK 8. CaMocTosITeNIbHO ONPEAEIAT 3a1a4i MPOPECCHOHAITHHOTO U IMYHOTO Pa3BUTHUS, 3aHUMAThCS
camMo00pa3oBaHUEM, OCO3HAHHO [JIAHUPOBAThH MOBBIILIEHUE KBATHU(PUKALIUH.

OK 9. OpueHTupoBaThCs B YCIOBUAX YACTOM CMEHBI TEXHOJIOIUH B MPO(ECCHOHANBHOM NesTETbHOCTH.
npodeccuonabHbie komnerenunu (1K)

[IK 1.2. ITpousBoauTh TeXxHHUECKOE OOCTY)KUBAHWE W PEMOHT IMOJABIKHOTO COCTaBa >KEJIE3HBIX JOPOT B
COOTBETCTBHUH C TPEOOBAHUSMU TEXHOJIOTUYECKUX MTPOLIECCOB.

[IK 1.3. ObecneunBaTh 6€30MaCHOCTH ABMKCHUS MTOIBIKHOTO COCTaBa.

1K 2.3. KoHTpoinpoBaTh 1 OLIEHUBATH KAYECTBO BHIMIOJIHAEMBIX PaloT.

1K 3.1. OdopMIIATE TEXHUUECKYIO U TEXHOJIOTHUYECKYIO JOKYMEHTAIHUIO.

1K 3.2. Pa3zpabarbIBaTh TEXHOJOTUYECKHE MPOLIECCH] HA PEMOHT OT/EJIbHBIX JeTaliell U y3J10B MOABHKHOTO
COCTaBa EJIE3HbBIX JOPOT B COOTBETCTBUM C HOPMAaTUBHOM TOKyMEHTaILlUEN.



2. OcBoeHMe yMeHHUIl U yCBOeHHE 3HAHMIA:

OcBoeHHbIE yMeHNS,
YCBOEHHbIE 3HAHMSA

Iloka3zaresn oueHKH pe3dyJjbTaTta

NoeNe zaganuit

A NPOBEPKH

1 2 3
Ymerb
V.1 BeiOupaTs MaTepuaibl Ha AHanmm3upyeT u noadupaet crnocodsl 1 | OreHka
OCHOBE aHAJIM3a MX CBOMCTB, Jis | PSXKUMBI 00pabdOTKH METAILIOB JUIs pe3yabTaToOB
NPUMEHEHHS B g?,I‘OTOBJIeHI/ISI Pa3IUYHBIX JeTalei. BBITOTHCHIS
. MpeesieT PEKUMBI OTXKHUTA, 3aKaTTKH
MIPOU3BOJICTBEHHOMN pea p ’ BCP Ne 1,6,7,8
U OTITyCKA CTaJIH.
JeSATETbHOCTH Ouenka
AHaIM3UpyeT U KIaCCUPUITUPYET
5 pe3yIIbTaToOB
BbIOpaHHbIE KOHCT MOHHBIE
P pyKi BBITIOJTHECHUS
MaTepuaibl [0 UX Ha3HAYCHHUIO U
nabopaTopHOe
CJIOBHSIM SKCILTyaTaluu.
Y yaran 3anaTue Ne 2,3;4
CaMocCTOATEIBHO OMpeesieT MapKy
CILIaBOB.
[TpaBrIIEHO OOOCHOBBIBACT BEIOOD
KOHCTPYKIITMOHHBIX U CHIPhEBBIX
MaTepUajoB, IPUMEHSICMBIX B
MIPOU3BO/ICTRBE.
3Hatp

3.1 CBolicTBa METAILIOB,
CILJIAaBOB, CIIOCOOOB HMX
00paboTKn

[IpaBuaBHO OnpesenseT u
HoJpa3AeisieT BUIbl MEXaHUYECKOH,
XUMHUYECKON U TepMUYECKO 00paboTKu
METAJIJIOB U CIIaBOB.

Onenka
pe3yIbTaToB
BBIIIOJTHCHUS
KOHTPOJIBHON
pabotsr Ne 1
OreHka
pE3yNbTaTOB
BBIIIOJIHCHUS
MPaKTUYECKOE
3aHsaTue Ne2,3

3.2 CBoiicTBa 1 00JaCTh
HpI/IMCHeHI/Ifl
BHCKTPOTGXHI/I‘IGCKI/IX,
HCMCTAJIJIMYCCKUX U
KOMIO3UIIMOHHBIX MaTepUAIOB

AHanIu3 KpUCTAJUTM3ALNH U CTPYKTYPBI
pacIuiaBoB, 3aKOHOMEPHOCTEN
MPOIECCOB KPUCTAIUTH3ALNHU H
CTPYKTYypOOOpa30BaHMsI METAIIOB U
CIIABOB.

OO00CHOBBIBAaET CIIOCOOBI 3AIUTHI
METAJIOB OT KOPPO3HH.

AHanu3upyeT 0COOEHHOCTH CTPOCHUS
METAJUIOB U CIUIABOB.

OreHka
pe3yJIbTaTOB
BBITIOJIHEHUS

BCP Ne 8,9.10,12

Onenka
pE3yNbTaTOB
BBIIOIHEHHUS
MPaKTUIECKOE
3aasaTue Ne 4

3.3 Bunael u cBoicTBa
CMAa30YHbBIX U 3alUTHBIX
MaTepHajoB.

OI_IeHI/IBaeT CBOMCTBAa CMa304YHBIX U
aOpa3uBHBIX MaTEPUAJIOB.
[IpaBuibHO onpenesieT BUbI
MMPOKIIaJOYHBIX U YIINIOTHUTCIBbHBIX
MaTepHaJoB.

Ouenka
pe3yJIbTaToB

BeinosineHuss BCP

Ne 10,11




3. KomIuiekT MaTepuaJsioB /sl OeHKH c()OPMHUPOBAHHOCTH 3HAHMII U YMEeHUH Mo y4eOHOH
aucuuniaune OIL.0S MarepuasioBenenue

3.1. 3aganus 1 00y4aromUXCs
WNucTpykuus s 00yqaromuxcs
Yci1oBuUs BBINOTHEHUS 3a/1aHUS:
BHuMaTenbHO TPOYUTANTE U BBITIOJIHUTE 3aJaHUE.
Bpewms Bbinonnenus 3aganus — 80 MUHYT.
[Ipr MOArOTOBKE K MPOBEPKE OCBOEHUS Y4EOHOH MUCHMILIMHBI BBl MOKeTe BOCIOIBb30BATHCS
JUTEePaTypHBIMU UCTOUYHUKAMU:
1.Bnacosa W.JI. marepuanoBeaenue /yuebnoe nmocooue/ M.: ®I'BOY «YueOHO-MeTOINIECKUI
IEHTP MO0 00Pa30BaHUIO HA KEJIE3HOAOPOKHOM TpaHcmopTe»2016r.- 129c¢.
2.MopsixkoB O.C. MarepuanoBenenue /ydeOHHK sl CTYACHTOB CPEIHUX MPOo(ecCHOHAIBHOTO
obpazoBanus/ 4-e¢ uza.crep.- M.: U3gatenbctBo neHTp «Axkanemus» 2012r.-288c.
3.boponynun B.H., BopooseB A.C., Martonun B.M. u np.; nox penaxknueir B.A. ®unukosa. 7-¢
u3n., ucnp. M.: Uznmarenbckuii mneHTp «AkaneMusin2012r.-280c. DNEKTpOTEXHUYECKUE |
KOHCTPYKLIMOHHBIE MaTepHajbl /ydeOHOe MmocoOue IUIsi CTYACHTOB YUYPEXACHUH cpeaH.nmpod.
obpazoBaHus/

JonoaHUTEIbHBIE HICTOYHUKH:
1.babenko O.I'., JIykpsHuyk A.B. Matepuaibl Ha >KeJE€3HOIOPOKHOM TpaHCIopTe /yueOHoe
nocobue/ M.: ®I'BOY «YueOHO-METOMUECKUI EHTP 10 00pa30BaHUIO HA KEJE3HOIOPOKHOM
Tpancnopte» 2013r.-204c.
2.Bopouun H.H., Ecees/l.I'.., 3acbinkun B.B. Ilox penaxuueit H.H. Bopounna M. Mapuipyt
2014r.-456¢.
3.Boponun H.H., 3apemOoE.I'. TexHomOrus KOHCTPYKIMOHHBIX MaTepHAJOB /y4eOHOE
wimoctpupoBaHHoe nocodue M.: ®I'BOY «YuebHo-MeToIn4ecKUii LIEHTp M0 00pa30BaHUIO HA
x.11. Tpancropre» 2013r.- 72c.
4 MarepuanoBeaeHrue/yaeOHOe WUTFOCTPUPOBAHHOE TOCOOUE /1711 BY30B K.J. TPAHCIIOPTa
M.: TOVY «Y4eOHO-METOAMYSCKUN IIEHTP M0 00pa30BaHUIO HA XK.J. TpaHcmopTe», 2008r.-64c.
5.Ammu3 E.C., I'acanoB A.U., I'mo36epr b.IO. u ap.; mox pea. E.C. Ammuza M.: ®I'bBOY
«Y4eOHO-METOUYECKUN TIEHTP MO 00pa30BaHUIO Ha KEJIE3HOAOPOKHOM TpaHcmopte»2013r.-
544c.
NHdopmaiimoHHbie pecypesl:

1. Bce o marepuanax u MatepuanoBeIeHUN /DIEKTPOHHBIN pecypc. PopMma gocrtyma:

http://materiall.ru

2. Texunonoruu http://technologys.info/metall/svoistamet.html

3. Mup xoBku http://mirkovki.ru/content/zhelezo-istoriya-i-rol-zheleza

4. Meramioo0paboTKa, TUTHE, CBAPOYHBIE U ClIecapHbIe pa0OThI

http://www.o0aomelz.ru/vidi-i-rol-metallov/metallurgicheskaya-promishlennost

3aganus AJs TeKylero KOHTPOJIs 3HAHU 00yJammxcst
3.1.1. Ilpakmuueckue 3anamusn

Kpurtepnu onieHuBaHus NPAKTHYECKUX 3aHATHI
OZ/;QHKCZ «5» cmasumcs 6 mom crydae, eciu yttamuﬁc;z:
a) BBIIOJHWI paboTy B MOJHOM oOBeEME ¢ COONIOACHHEM HEOOXOTUMOW MOCeA0BaTEIbHOCTH
NPOBEICHUS] W3MEPEHUH;
0) caMOCTOSITENIBHO M PAllMOHAIILHO MOJIYYUJI PE3YJIbTAThl U BHIBOJIBI C HAWOOJBIIEH TOUHOCTHIO;
B) B NPEACTABICHHOM OTYETE€ NPAaBWIBHO M AaKKypaTHO BBIIOJHHJ BCE 3alHCH, TaOJIUIBL,
PHUCYHKH, YEPTEXH, TpahuKH, BEIYUCICHUS U C/IEJIAN BBIBOJIBI;
I') IPaBUJIBHO BBINOJIHWII aHAJIU3 [TOTPELIHOCTEM;
Oyenxa «4» cmasumcs 6 mom ciyyae, eciu 6biNOIHEHbl MPeDOBAHUS K OYeHKe «I», HO!
ObUIO JIOMYIEHO JBa-TPH HEJO0YeTa, WM He Oosee OJHOW Herpyooill omuOKM U OJHOTO
He/oueTa.


http://materiall.ru/
http://technologys.info/metall/svoistamet.html
http://mirkovki.ru/content/zhelezo-istoriya-i-rol-zheleza
http://www.oaomelz.ru/vidi-i-rol-metallov/metallurgicheskaya-promishlennost

Oyenka «3» cmasumcs, eciu paboTa BBHINIOJHEHA HE MOJTHOCTHIO, HO 00bEM BHIIIOJTHEHHOW YacTH
TaKOB, YTO TIO3BOJISICT MOJYYUTh TPABWIBHBIC PE3YNbTAaThl U BBIBOJABI, WM €CIH B XOJE
M3MEPEHHH OBUTH TOMYIIEHBI CIICTYIONTUE OMNOKH:

a) B oT4eTe OBUTH JOMYIIEHBI B O0IIEH CIIO)KHOCTH He 0oJiee IBYX OMIMOOK (B 3aMHCIX €IUHUII,
U3MEpEHUSX, B BBIYUCICHUSX, rpadukax, Tabaunax, cxemax, aHajln3e MOrpelrHocTei u T. [1.), He
MPUHIMITAATIHLHOTO JUTS JTAaHHOW pabOoThI XapakTepa, HO MOBJIHSBIINX HA PE3YJIbTAT BBIOJTHECHUS,
0) WK HE BHIMIOJIHEH COBCEM HJIM BBIMOJIHEH HEBEPHO aHAIN3 MOTPEIIHOCTH;

B) WM paboTa BBIOJIHEHA HE TMOJHOCTBIO, OJHAKO O0BEM BBHITIOJHEHHOW YacTH TaKOB, YTO
MO3BOJIIET TOJNYYUTh TMPaBUIbHBIC PE3YyibTaThl M BHIBOJBI [0 OCHOBHBIM, MPUHIIUITHAIBHO
Ba)XHBIM 3aJ1auaM pabOTHL.

Oyenka «2» cmasumcs 6 mom ciydae, ecii:

a) paboTa BBIMOJIHEHA HE TOJHOCTHIO, M OOBEM BBHITIOJHEHHOW 4YacTH pabOThl HE MO3BOJSET
ceNaTh MPaBUIBHBIX BHIBOJIOB,

0) WM U3MEpPEHUsl, BEIYUCIICHUS, HAOIOICHUS TIPOU3BOAMINCEH HEPABUIIBHO,

B) WJIK B X0/ paObOThI U B OTYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEOCTATKU, OTMEUCHHbIE
B TpeOOBaHUAX K, OLIEHKE «3».

IIpakTnueckoe 3ansaTHe Ne 1
Tema: OnpenesieHue TBEPAOCTH METAJLIOB.
3aganue

1. U3yunTth MeTOABI ONIpeneneHns TBEPJOCTH METAILIIOB.
2. Cnenatb pacu€T TBEpAOCTH 00pa3IoB M0 MeToay bpuHes. (tabmuma 1)
3. Uzyunts MeTons! onpenenenus TBEpAoctu no Poksemny u Bukkepcy.
4. Caenatb BBIBOJ] O BIUSIHUU MPUMECEH Ha TBEPIOCTH CTAIIHU.
5. [lucbMEHHO OTBETUTH Ha KOHTPOJIbHBIE BOITPOCHI.
Bapuanr 1

O6pazen cranu, mapku 20 X 13 ¢ TonmuHoN 15 MM MOABEPrarOT HCHBITAHUIO Ha TBEPIOCTS.
Juamerp miapuka, KOTOpbI ycraHoBiieH B mpecce 10 mm. [locie nmpumeHeHus Harpysku
3000krc Ha oOpasie ocTajics OTIEYaTOK OMpeAeNICHHOro nuameTpa, MM. M3mepsiem auamerp
otnedarka. OnpenensieM YuciIo TBEpAOCTH 1o bpuneso.
Bapmuanr 2

O6pazen cranm, mapku 30 X 14 H B @ P ¢ tommumeol 18 MM mMoaBepraroT MCHBITAHUIO HA
TBEpAOCTh. J(MameTp Imapuka, KOoTopblii ycraHoBieH B mpecce 10 mm. Ilocne npumenenus
Harpy3ku 3000krc Ha oOpasie ocTajics OTIEYaTOK OMPEICICHHOTo auamerpa, MMm. M3mepsem
JuaMeTp otnevyatka. OnpeensemM 4uciio TBEpAOCTH o bpunento.
Bapuanr 3

O6pazen cranu, mapku 13 X 13 H 7 C 2 ¢ TonumHoi 10 MM moJBepraroT HCIBITAHHIO Ha
TBEPAOCTh. JlMaMerp MIapuka, KOTOpbld ycTaHoBieH B mpecce 10 mm. Ilocine npumeHeHus
Harpy3ku 3000krc Ha oOpasie ocTalcs OTIEYaTOK OMpeAeNIEHHOro Auamerpa, MM. M3mepsiem
auaMeTp otredatka. OnpenenuTs Yucio TBEPIOCTH o bpunento.

HUtorm Tpéx pe3yapTaTOB CBOAMM K CpEIHEMY 3HAUEHUI0O U MO TallHlle CpaBHUBAEM

MPABUJILHOCTH BBIYMCIEHUH. Pe3ynbTaThl CBECTH B TaOIHILY.
Tabnura 1

Ne P, xr D, mm d,mm HB, kre/mm* HB, u/m*

AW N -



IIpakTuyeckoe 3ansiTue Ne 2
Tema: N3ydyeHue MUKPOCTPYKTYP YIJIEPOIMCTOMN CTAJIH.
3aganue

1. I3yunTh 1 3apucoBaTh MUKPOCTPYKTYPBI YIIIEPOAUCTON CTaNIH.

2. U3yunth Kiaccu(UKAUIO H IPUMEHEHHE YIIIEPOAUCTON CTaIH.

3. PaccMoTpeTh mpeBpalieHue 3alaHHON CTaIM MO JUarpaMMe Kejle30 [IEMEHTHT.

4. Caenatb BBIBOJ] O BIUSIHUM MPUMECEH Ha CBOWCTBA CTAJIH.

Bapmuanr 1

PaccMotpeTs 1 onucath npeBpalieHue 103TEKTOUIHOW CTalli 110 JuarpamMme >Kejie30 HEMEHTHT.
VYkazare Temmeparypy M TPOLEHTHOE COJCpXKaHHWE YIiepoJa B PA3IMYHBIX MOJIU(DUKAIUSIX
JIO3TEKTOMIHON CTaJIH.

Bapuanr 2

PaccMoTtpeTs U onucaTh npeBpalieHue 3BTEKTOUAHON CTalId IO JUarpaMMe >Keje30 LEMEHTHUT.
VYkazare Temrmeparypy M TPOLEHTHOE COJEpXKaHHE YIJepoja B Pa3IMYHBIX MOAM(UKALIUAX
ATEKTOUHOU CTAJIN.

Bapuanr 3

PaccmoTtpeTs 1 onucaTh npeBpalieHne 3a3BTEKTOUIHON CTAJIU [0 IUarpaMMe jKeJie30 [IEMEHTHUT.
VkazaTh TemmepaTypy M HpPOLEHTHOE COAEpKaHHE YIJIepoJa B Pa3IMYHBIX MOJAU(UKAIMIX

3a3TEKTOMIHON CTaJIH.
IIpakTnyeckoe 3ansaTe Ne 3
Tema: U3yyeHue MUKPOCTPYKTYP CepbIX YyT'YHOB.
3aganue

1. U3yunTthb 1 3apucoBaTh MUKPOCTPYKTYPbI YyT'YHOB 110 BAPHAHTY.
2. W3yunth U omucatb CBOWCTBa, 00JAacTh NMPUMEHEHHUS CEPbIX, KOBKUX M BBICOKOIPOYHBIX
YyT'yHOB, B COOTBETCTBHH C BAPUAHTOM.

3. Caenatb BBIBOJ O BJIMSHUY IrpaduTa Ha CBOWCTBA YYT'YHOB.
Bapmuanr 1
W3yuuTh 1 onmcaTh CTPOCHHUE, CBOHCTBA U MAPKUPOBKY CEPBIX YYT'YHOB C
IacTUHYATHIM rpadutoM. O003HAUUTH 00JaCTh NPUMEHEHHUS.
Bapuanr 2
N3yuuTh U onucaTh CTPOCHHUE, CBOMCTBA U MAPKUPOBKY KOBKUX UYT'YHOB.
0O0603HaunTh 001ACTH TPUMEHEHUS.
Bapuanr 3
W3yuuTh 1 onmcaTh CTPOCHHE, CBOMCTBA U MAPKHUPOBKY BBICOKOITPOYHBIX
YyT'YHOB.
0O0603HaunTh 001ACTH MPUMEHEHUS.
IIpakTnyeckoe 3ansaTue Ne 4
Tema: N3ydyeHne MUKPOCTPYKTYP JerHPOBAHHBIX CTaJIEH.
3amanue

1.M3y4nTh 1 3aprCcOBATh MUKPOCTPYKTYPHI JIETUPOBAHHOM CTAJIN.

2.13yunTh cBOMCTBA, MAPKUPOBKY U 00JIaCTh MPUMEHEHUS JIETHPOBAHHOW CTaJIH.
3.I1o mpenytoKeHHBIM BapUAHTAM BBIIIOJIHUTE 33JIaHNUE.

4.Caenatp BBIBOJ O BIMSHUM KOMIIOHEHTOB HA CBOMCTBA CTaJIH.

A) Onucarb 00J1aCTH NIPUMEHEHHUS 3aJaHHOMN CTAJIH.

Bapmnanr 1. Bapuanr 2. Bapuanr 3.

4X5MOC 3X3M3d XBT'



50XT 20X2H4A 18X2H4MA
b) PaciudpoBars mapky cranu. Ilepeunciuts cBOCTBA U KayecTBa,
NpUAaBaeMble JJIeMEeHTAMM CTAJIM.

Bapuanrt 1. Bapmuanr 2. Bapuant 3.

65C2BA 35XTCA 40XH2MA
P6MS5 P6MSKS P6MS5®3

40P6MSKS 35P7TM2D6 24 P12M®5

15 PO9M4KS 37P10M4K14 18P12M3K5d2
2P12M3K8®d2 65P12M3K10D2 47P12M3K10D2

3.1.2. Jlabopamopnsie 3anamus
Kpurtepuu oneHnBaHus J1a00paTOPHBIX 3aHATHI
Oyenka «5» cmagumcs ¢ mom caydae, eciu Y4auwuiucs:
a) BBINOJIHWI Pa0bOTy B MOJHOM 00BeMe C COONIOIEHUEM HEOOXOAUMOW MOCIIE0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHIA;
0) CaMOCTOSTENIPHO U PAalMOHAIBHO BBIOpPAT W TOATOTOBHJI IS OIbBITA HEOOXOAMMOE
o0opy/si0oBaHUE, BCE OMBITHl MPOBEN B YCIOBHUSAX M pexuMax, 00eCrnedyMBarolIMX MOJy4yeHUE
pe3yIbTAaTOB U BBIBOAOB C HAMOOJBIIEH TOUHOCTHIO;
B) B MPEACTABICHHOM OTYETe MPAaBUIBHO W AaKKypaTHO BBIMIOJHUJI BCE 3alHCH, TaOJIHIIBL,
PHUCYHKH, YepTEKH, rpa( KK, BEIYUCICHHS U CIIEJIa] BEIBOIBL;
T') IPaBUJIBHO BBIMOJIHUII aHAIIU3 MTOTPEIIHOCTENH;
1) cobioan TpeboBaHus 0€30IMaCHOCTH TPY/AA.
Oyenxa «4» cmasumcs 6 mom ciyuae, eciu 8bINOJHEeHbl MPeb0BAHUS K OYEHKe «I», HO.
a) OTIBIT MIPOBOJMJICS B YCJIOBUSX, HE 00ECIIEUNBAIONINX JOCTATOYHONW TOYHOCTH U3MEPEHUH,
0) unu ObUIO TOMYIICHO JBa-TPU HEAOYeTa, WM He Oojee OAHOW HerpyOoil omuOKH U OJHOTO
Hej04YeTa.
Oyenxa «3» cmasumcs, eciu paboTa BBHITIOTHEHA HE MOJTHOCTHIO, HO 00bEM BBITIOIHEHHOW YacTH
TaKOB, YTO TIO3BOJIIET TOJYYHUTh NPABWIBHBIE PE3YJIbTAaThl M BBIBOJBI, WM €CIM B XOJE
MIPOBEJICHUS OMBITa U U3MEPEHUI OBLITU TOMYIICHBI CICTYIOIINE OITUOKU:
a) OTBIT MPOBOJWIICS B HEPALMOHAIBHBIX YCIOBHUSX, YTO MPUBEIO K MOIYUYECHHIO PE3yIbTATOB C
00JIbIIIeH MOTPEIIHOCTHIO,
0), uau B orvyere ObUIM AOMYIICHBI B OOIICH CIOXHOCTH He Oojee AByX OmHOOK (B 3amHCAX
€/IMHUL], U3MEPEHMSIX, B BBIUUCICHUX, IpaduKax, TabIuIax, cXxeMax, aHaJIu3e HOrPeIHOCTeN U
T. 1I.), HE TPUHIMIHAIGHOTO IS JAaHHOW paboThl XapakTepa, HO TMOBJIUSBIIMX HAa Pe3yIbTar
BBINOJIHEHUS,
B) MJIM HE BBIMTOJHEH COBCEM HIIM BBITTOJHEH HEBEPHO aHAIN3 MOTPEITHOCTE;
I) Wik paboTa BBINOJHEHA HE IMOJHOCThIO, OJHAKO OOBEM BBIMOJIHEHHONW YacTH TAaKOB, YTO
MO3BOJISIET TIOJYYUTh TPABWIBHBIC PE3yJbTaThl W BBIBOJABI MO OCHOBHBIM, NPUHIUITHAIHHO
Ba)XKHBIM 33]1a4aM paboThlI.
Oyenka «2» cmasumcs 6 mom ciydae, eciu:
a) paboTa BBINIOJHEHA HE TOJIHOCTBIO, U OOBEM BBIOJHEHHOM YacTH PabOThl HE IMO3BOJISET
c/IeNaTh NPaBUIBHBIX BHIBOJIOB,
0) WK OTIBITBI, U3MEPEHUS, BEIUNCIICHUS, HAOIIOeHNUS TPOU3BOIMIINCH HEITPABUIIBHO,
B) MJIM B X0Jie pabOTHI M B 0TYeTEe OOHAPYKUIINCH B COBOKYITHOCTH BCE HEOCTATKH, OTMEUYECHHBIE
B TPeOOBaHMSX K, OLIEHKE «3)».
JlaGopaTopHoe 3ansitue Ne 1
Tema: U3yyeHune MEKPOCTPYKTYP TepMOOOPa0OTAHHBIX CTaJIeil.
3ananue
1. PaccMoTpeTh MUKPOCTPYKTYpY MepiuTa, copouTa, 6eiHUTa U TPOOCTUTA B MUKPOCKOII.
2. W3yuuTh U 3apUCOBATh MUKPOCTPYKTYpPbl TEPMOOOPAOOTAHHBIX CTaJEH.
3. HW3yuuTh 1 onucaTh CBOICTBA M IPUMEHEHUE TEPMOOOPAOOTAHHBIX CTAJICH.
4. Cpenatb BBIBOJ 110 padoTe.
JlabopaTopHoe 3ansitue Ne 2
Tema: BausiHue 0T:KMra ¥ HOpMAJIM3AUMU HA CBOMCTBA CTAJIM.
3aganue



1. Yto Ha3pIBaeTCS OT)KUTOM M HOpMaIU3aluen cranu’?
2. Ilpu momoliu MUKPOCKOIIA U3YYUTh U ONKCATh U 3aPUCOBATh CTPYKTYPY
TPOOCTHUTA.

3. Omnwucarb OEMHUTHBIC TPEBPAIICHUS MTEPEOXTAKIEHHOTO AyCTCHUTA M 3apHCOBATh CTPOCHUE
OelHuTA.

4. Onucatb MapTEHCUTHBIE NPEBpAILCHUS B 3aKaJEHHOW CTadud W 3apHCcOBaThb CTPOCHHE
MapTeHCHUTA.
5. CpaenaTh BBIBOJ IO padoTe.

JlabGoparopHoe 3ansiTue Ne 3

Tema: 3akaJjika U OTIYCK YIJI€POJAMCTON CTAJIM.
3aganue
1. Ha nyiamMenu ropenku HarpeTh J0 KpacHa CTalbHOE JIE3BUE, 3aTEM PE3KO OMYCTUTH €T0 B
xosiofaHyto Bony. CorHyTh je3ue. OnucaTh HaOIIOICHHS.
2. Ha miamenu ropesiku HarpeThb 0 KpacHa CTalbHOE JIE3BUE, 3aTeM OCTYIUTh €ro B Ha
Bo3nyxe. CornyTs Jie3Bue. Onucarh HaOIIOICHHUS.
Onpenenuts BUJ 00pabOTKH BYX BApUAHTOB HCIIBITAHUI.
Yto Ha3BIBaeTCS 3aKaAJIKOM cTam?
N300pa3uth cXxeMaTHYECKU TEMIIEPATYPY 3aKAIKH.
5. KakoBa cTpyKTypa J03BTEKTOUIHBIX CTaIen?
Onucars.
6. Cpenarb BBEIBOI,.

How

CemecTpoBbIe KOHTPOJIbHbIE MEPONIPUSATHS

Mupp CKM Buja ceMecTpoBOro KOHTPOJILHOI0 MEPONIPUATHS
(KOHTPOJILHOI TOYKH)
3AY Y CTHBIN/MIUCEMEHHBIH 3a4eT Mo pa3aeny/TeMe
TECT Tecr mo pasneny/Teme
113 Wroru BeINnoaHEHUS U 3a1UTa pakTudeckux 3aHatuii NeNe 1-5
BCP WTorn BBHINOJHEHUS BHEAYAUTOPHOM CAMOCTOSTENBHOW paboOTHl 3a

cemecTp/pazzen/TeMy (IoMaliHue paboThl M Jpyrue BUABI paboT WM
3aJJaHUi B COOTBETCTBUH C IIPOTrPAMMOiA)

ACP WUrorn  BbINIOJIHEHUS  ayAUTOPHOM  CaMOCTOSITENbHOM  paboThl  3a
cemectp/pazaen/temy (MHIUBUIYAIbHBIA OMPOC, TOMOJHEHUSI, aKTHBHOCTh
Ha 3aHATHSX, PETYISAPHOCTh M CHUCTEMHOCTh B paboTe, KadyeCTBEHHOE
BEJICHWE KOHCIIEKTa, CaMOCTOSITEJIbHOE BBINIOJHEHHWE 3aJaHUil  Ha
CHUCTeMaTH3allUl0 U KIacCU(UKALMIO WIM CBSA3aHHBIE C TIOMCKOM
UH(POPMALIUU B pa3IMYHBIX HCTOYHUKAX )

Cucrema oneHNBaHUS YPOBHS OCBOCHHS Y4eOHOM JMCIUILIHHBI

J11s1 O1IeHKU YpOBHSI OCBOEHMSI 00yJaroIUXCsl y4eOHON TUCHUIIIMHBI UCIIOIb3YETCSI
nATUOAIUIbHAS CUCTEMA!

«5» - COTIIMYHOY, «4» - «XOPOLIO», «3» - «yIOBIETBOPUTEILHON,

«2» - «HEYIOBJIETBOPUTEIILHO.

OTBeTbI HA YCTHBIE BOIIPOCHI NPH co0ece10BaAaHUH

Onenka TpeboBanus

OTnnyHO OTBeTHI Ha IOCTABJICHHBIE BOIIPOCHI MIOJIHBIE, YETKUE U3JIAratoTcs
JIOTUYHO, TIOCTIEOBATEIILHO U HE TPEOYIOT JOTMOTHUTETHHBIX
MOSICHEHHUH.

XopoIo OTBeTHI Ha TTOCTABJICHHBIC BOMTPOCHI TTOJIHBIE, YETKUE U3JIararoTCs




JIOTNYHO, IMOCJICA0BATCIBbHO, HO TpCGyIOT JOITOJIHUTCIBbHBIX
MOSICHEHUH.

Y 10BIIETBOPUTENBHO OTBeTHI Ha IOCTABJICHHBIE BOIIPOCHI HE TOJIHBIE, HE YETKUE
M3JIaraloTCsl XaOTHYHO U HEYBEPEHHO, TPEOYIOT JOTOTHUTEIBHBIX
HOSICHEHUH.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO Cnaboe 3HaHHEe TCOPCTUYCCKOI'O MaTCpHrajiad

OuneHka NpakTHYeCKUX 3aHSTHI:

«5»— BCe 3aJ]aHNA BITTOJIHEHBI

«4» — HaOIIOAATMCh HETOYHOCTH IIPU BBIITOJIHEHUH PAOOTHI
«3» — HAOIIOAATNCH OIIMOKY MPH BHITTIOJIHEHUH pabOThI
«2» — pabora BeinoaHeHa menee 50 %

OneHka TecToBbIC 3aJaHNA:

i KauecTBeHHas oleHKa WHANBUAYAIbHBIX
OLICHT o
pot 0 00pa30BaTENbHBIX JOCTHKEHHH
pe3ynbTatuBHOCTH (%) =
Oayu (OTMETKA) BepOAJIbHBIN aHAJIOT
90 +~ 100 5 OTIIUYHO
80 + 89 4 XOPOIIO
70 =79 3 YAOBJIETBOPUTENHHO
menee 70 2 HE yJIOBJICTBOPUTEITHHO

KoHTpoJibHbIE BOIPOCHI 1JIS1 YCTHOIO OLIEHMBAHUS YPOBHS OCBOCHUS YU4eOHOM
AUCHUIINHBI
Tema: CBoiicTBa 1 00pad0TKa MeTAJJIOB U CILIABOB.
Bapuanr 1

1. Kaxkas HayKa Ha3bIBACTCA MaTepI/IaJ'IOBe)ICHI/ICM? Ha 4ém ocHOBaH MeTO]I EpI/IHeJ'IJU{?
2. OX&paKTepI/ISOBaTB MEXaHUYECKHE CBOMCTBA M OIMCATh BCE OTH CBOMCTBA.

3. Yro Ha3pIBaeTCsd CTalIbio? le/IcyTCTBI/Ie, KakKux OJJIEMCHTOB B CTajld IMIPUBOAUT K
KpPacHOJIOMKOCTH, XJIaJIHOJIOMKOCTH U K 00pa3oBaHuIo (hJIOKEHOB?

4. Yro HaspIBaeTCA TEPMUYECKON 00pabOTKOM cTann?
[lepeuncnuth BUIIBI TepMUUECKOH 00pabOTKH, ONUCaTh UX MPOTEKAaHUE U OMPEIENIUTh LIeJb
Ka)KI0Tr0 BUJa 00pabOTKH.
5. Pacmmgposats Mapky crann 15XM7P9I04A
Bapuanr 2
1. Yro Has3piBaeTcs KpucTaulnyeckod pemérkoit? Ilepeuncnutb U 00OCHOBAaTH BHJIBI
KPUCTAJUIMYECKUX PELIETOK.
2. OxapakTepu30BaTh TEXHOJIOIMUYECKHE CBOMCTBA M OMKCATh BCE BXOAIINE B
JTAHHYIO TPYIIy CBOMCTBA.
3. Uro Ha3biBaercs uyryHoM. KnaccuduuupoBaTh 1 0XapakTepru30BaTh BUIbI
YYT'yHOB.
4. Yro Ha3bIBaeTCs XUMHUKO-TEPMUUECKOI 00paboTKOM cTamu?
[lepeuncnute BUIBI XMMUKO-TEPMHUUYECKONH OOpabOTKH, B UEM 3aKIIIOYAETCS LEb KaXI0ro
BUAa 00pabOTKH.
5. Pacumudposare mapky cramu 10XI[SA9T4II
Bapwuanrt 3
1. Yro Ha3biBaeTcs cruiaBoM? OOOCHOBATH TUIIBI CILIABOB.
2. IlepedncnuTh U 0XapaKTepU30BaTh (PU3NUECKHE CBOMCTBA MAaTEPHAIIOB.
3. Kakue antoMuHuEBbI€ CIIaBbl BAM W3BECTHBI, HAITMCATh UX COCTaB.
4. Yro HazpiBaeTca kopposuei? IlepeuncanTs 1 onucaTh METOBI 3aLUTHI OT
KOpPpPO3HH.



5. Pacumudposare mapky ctamu 9XH7A9D4A

Bapuant 4

1.

Kakne xuMudeckne COeMHEHUS Kee3a ¢ yriiepoaoM HaxonsaTcs Ha nuarpamme Fe —FesC.
Uto Ha3bIBaeTCS JUHUEH JIMKBUAYCA U conuayca’?

2. IlepedncinuTh SKCILTyaTaIllHOHHBIE CBOMICTBA M OXapaKTEPU30BaTh UX.

3. Kakue menHbIe CrIaBbl BAM H3BECTHBI, HAIIMCATh UX COCTaB.

4. CyIHOCTb MPOBEICHUS MEXaHHYECKUX, XUMUUCSCKHUX, ONITUICCKUX U (PU3HMYCCKUX UCTIBITAHUH
MaTepuaIoB.

5. Pacumdposars mapky cranun 5XB7B9K4

Bapuant 5

1.

OxapakTepru30BaTh MEXaHUYECKHUE CBOMCTBA U OINKCATh BCE 3TU CBOMCTBA.

2. Urto Ha3pIBaeTCSI XMMHUKO-TEpMHUYECKOW o0OpaboTkoit ctamm? IlepednciauTs BUABI XUMHKO-
TEPMUYECKOI 00pabOTKH, B 4YeM 3aKIIFOUACTCS LIENIb KaXKA0T0 BHIa 00pabOTKH.

3. Uro Ha3wBaeTcs Kpucraumueckoi pemérkon? Ilepeuncnuts u  000CHOBAaTH BHBI
KPUCTAJUIMYECKUX PELIETOK.

4. Yto wnHazpiBaercs ctanbio? [IpucyrcTBHE, KakuX OJJIEMEHTOB B CTald MPUBOJUT K
KPacHOJIOMKOCTH, XJIQJJHOJIOMKOCTH U K 00pa30BaHUIO (PIIOKEHOB?

5. Pacnmdposare mapky cranu 11XP7HIIOS5A

Bapuant 6

1. Yro na3biBaercs crtaBoM? OGOCHOBATH TUIIBI CIJIABOB.

2. OxapakTepu30BaTh TEXHOJOTMYECKUE CBOMCTBA U ONUCATh BCE BXOASIIUE B
JIAHHYIO TPYIIIly CBOWCTBA.

3. Yto Ha3bIBaeTcs uyryHoM. KiaccupuuupoBaTe 1 0XapakTepru30BaTh BHUIbI

YYT'YHOB.

4. Yto HazwiBaeTcsi Kopposueit? [lepeuncanTs u onucarh METOIbI 3aIUTHI OT

6.

KOPPO3HH.
Pacmudposars mapky ctammm XI[A4H2ITA

KoutposbHble Bompochl AJisi MpPOBedeHUsl JK3aMeHa Mo y4deOHoil gucuuniaune OIL.04
MartepuaJsioBeaenme
Bormpocsl k 3k3aMeHy
1.®u3nyeckue CBOMCTBA METAIIOB.
2.Ha30BUTE OCHOBHBIC TEXHOJIOTHYECKHE XapPAKTEPUCTUKN MATEPHAIIOB.
3.Ha30BUTE OCHOBHEIC CBOMCTBA METAJIIOB.
4. TeXHOJIOTHYECKHE CBOIICTBA METAJLJIOB.
5. Knaccudukanus MeTalIM4ecKUuX MaTepUaoB.
6.CBoliCTBa METAJIJIOB.
7.Kpucrtainuzanusi METalIoB.
8.OCHOBHBIE XapaKTEPUCTUKN MEXaHUYECKUX CBOWMCTB METAILJIOB.
9.Knaccudukanus MaTepuasoB M0 CTPYKTYPHBIM MTPU3HAKAM.
10.daTte mousiTHe aze COCTOSTHUS BEIIECTBA.
11.[InarpamMma coCcTOSTHUS <OKene30-yraepoa». CTpyKTyphl U a3l CHCTEMBI.
12.Mepb1 00pbOBI ¢ KOppO3UEH.
13.CBoiicTBa CINIaBOB LIBETHBIX METAJJIOB.
14. Tepmudeckas 00paboTKa crajiei.
15.Yraepoauctele cTanu U YyryHbI.
16.TBepabie CIIaBHI.
17.0cHOBHBIE TUITBI KPUCTAIINYECKUX PEIIETOK.
18.Knaccuduxanus cranu.
19.Knnaccudukanus craiy 1mo Ha3HauYeHUIO.
20.Knaccudukanus, CBOWCTBa, IPUMEHEHUE YTIIEPOIUCTBIX CTaleit
21.Knaccudukanus, cBOCTBa, IPUMEHEHNE YYT'YHOB.
22 Knaccudukanus HHCTPYMEHTAIbHBIX CTalIeH U UX MPUMEHEHHE.



23.Knaccudukamus JJIETHPOBAaHHBIX CTAICH U UX IPUMECHEHHE.

24 .Ha30BUTE CTPYKTYPHBIE COCTABIISIONINE YYyTYHOB.

25.Knaccudukanms, CBOMCTBa, MPUMEHEHHE YyTYHOB.

26.11pon3BOJICTBO CTANH.

27.0Tnyck cTaiu.

28.CriocoObI 3aKaiKu CTaJeH.

29.ledeKThl KpUCTAIIIOB, UX BIUSHUE HA CBOMCTBA.

30.JIerupoBannslie cranu. Kimaccudukarms 1 MapKupoBKa.

31./1aTh NOHATHE NPOKATHBIM U3/IETHUSAM.

32.AHTU(PUKLINOHHBIE CIUIABBI: COCTaB, CBOMCTBA, MApKUPOBKA, 00JIaCTh MPUMEHEHUSI.
33.ATIOMHMHUI U €T0 CIUIABBI.

34.Marepuaiibl BBICOKOM IPOBOJUMOCTH.

35.Hopmanuzanusi: onpeaenenyue, CyIHOCTh Mpoliecca, 0071acTb MPUMEHEHHUS.
36.Jlerupyroniue 3JIEMEHTHI U UX BIMSHUE HA CBOMCTBA CTaIH.

37.Bunpl TepMudecKoit 00paboTKH CTalu.

38.YraepoaucTele cTanu U YyT'yHBI.

39. AHTUQPUKITMOHHBIC CIIJIABHI.

40.Menp u ee CIIIaBBbl.

41.Maruuii u ero CIjIaBbl.

42.00paboTka METaJIOB JIaBIICHUEM.

43 Knaccudukanus cnocod0B KOBKH.

44 Marepuainbl Ha OCHOBE TIOJIUMEPOB.

45.TommBo. MuHepaabHble Macia.

46.ITpoBOAHMKOBBIE, TOTYIPOBOAHUKOBBIE U MATHUTHBIE MaTEPUAJIbL.

47.01xKUT CTaJIU: HA3HAYEHUE, Pa3HOBUAHOCTH, MOJIy4aemasi CTpyKTypa
48.CrnaBbl LIBETHBIX METAJIJIOB.

49.CnaBbl Ha OCHOBE AIFOMUHUS.

50.3aMTHBIE TOKPBITHSL.

51.0OcHOBBI IUTEHHOTO MPOU3BOJCTBA.

52. domycku, nocaaku. KBanuteTsr.

53.1TosrynpOBOJHUKOBBIE MaTepUabl U UX CBOMCTBA.

54. JIusnexTpuyeckrue MaTepuaibl U UX CBOMCTBA.

55.Cnoco0b! NOTy4eHUs MOIUMEPOB.

56.Pacumndposare Mmapky matepuana JI60['OCT1215-79. [laTh XapakTepUCTHUKY.
57.Pacudposarte mapky matepuana 30I'OCT1050-88. laTh XapakTepUCTUKY.
58.Pactumdporats Mmapky marepuana K460-3I'0CT1215-79. Jlatb XapaKTepUCTHKY.
59.Pactudposate mapky matepuana JI60I'OCT15527-93. JlaTb XapakTepUCTHKY.
60.Pacmndposare Mmapky matepuana C418'0OCT1412-85. Jlath XapakTepUCTHKY.
61.Pacimdposate mapky Marepuana 30XI'CA. JlaTb XapakTepUCTHKY.
62.Pacmndposare mapky matepuana bpAXKH10-4-4'OCT18175-93. JlaTb xapakTepuCTHKY.
63.Pacummdposate mapky marepuana 30XI'CHA. JlaTb XapakTepUCTHKY.
64.PactndpoBaTts Mapky matepuana Al2. JlaTe XapaKTepUCTHKY.
65.Pacummdpoare mapky Marepuana b89. JlaTh xapakTepucTHKY.
66.Pacmndposars Mmapky matepuana Y 7I'OCT1435-90. Jlate xapakTepUCTHKY.
67.Pacimdpoate mapky marepuana HB170. [laTb XapakTepuUCTUKY.
68.Pacmndposare Mmapky matepuaia XBI T OCTS5950-73. [laTh XapaKTEepUCTHKY.
69.Pacummdposate mapky marepuana HB170. [laTb XxapakTepuUCTUKY.
70.Pacmmndposare Mmapky matepuana H12K8M3I12. Jlath XapakTepuCTHKY.
71.Pacumdposare mapky marepuana 15X25TJI. [latb XxapakTepuUCTHKY.

72 .Pacmudposate Mmapky mateprasioB H10X11M2T./lath XxapaKTepuUCTHK.
73.Pacumdpoars mapky marepuana X27H05T. JlaTh XapakTepUCTHKY.

74 Pacummdposate Mapky matepuana 18X2H4MA. JlaTe XapakTepUCTHKY.
75.Pacumdpoate mapky marepuana 18X2H4MA. JlaTb XapakTepUCTHKY.
76.PacindpoBare Mmapky matepuana X13H04. Jlath XxapakTepuCTHKY.



77.Pacmndposars Mmapky matepuana 12X18H10T. [laTh XapakTepUCTHKY.
78.Pacumdposare mapky marepuana IIIX15CT. /latb xapakTepuUCTHKY.
79.Pacmndposate Mapky mateprasioB X 13H04. J[aTe XapaKTepUCTHKY.
80.Pactmdposare mapky matepuanoB 45I'0OCT1050-28. JlaTh XapakTepUCTHKY.

Ilepeuyens yuyeOHbIX u3nanuii, UHTEpHET-pecypcoB, 10NMOJHUTEILHOMH JIUTEPATYPHI

OCHOBHbBIE HCTOYHHKH:
1.Bmacosa N.JI. maTepuanoBenenue /yaeonoe nmocooue/ M.: ®I'bOY «Y4ueOHO-MeTOAMUECKUI
IEHTP MO 00pa30BaHUIO HA KEJIE3HOAOPOKHOM TpaHcropTe»2016r.- 129c¢.

JonoJHUTENbHBIE HCTOYHUKH:

1.babenko D.I'., JlykpsHuyk A.B. Marepuansl Ha >XEJIE3HOJOPOXKHOM TpaHCHOpTe /ydeOHOe
nocobue/ M.: ®I'BOY «Y4ueOHO-METOINYECKUIA TIEHTP MO0 00pa30BaHHUIO HA YKEJIE3HOIOPOKHOM
tpa"cnopte» 2013r.-204c.

2.Boponun H.H., EBceeB/l.I'.., 3aceinkun B.B. Ilox penaknueit H.H. Boponuna M. Mapuipyt
2014r.-456¢.

3.Bopouun H.H., 3apemOoE.I'. TexHoyoruss KOHCTPYKIMOHHBIX MaTepuanoB /ydueOHOe
wuttocTpupoBanHoe nocodue M.: ®I'BOY «YuebHO-MeToAnYeCKHid IEHTP 1Mo 00pa30BaHUIO Ha
K. Tpancnopte» 2013r.- 72c.

4Ammu3 E.C., TacanoB A.U., I'mo36epr B.}O. u np.; mox pen. E.C. Ammuza M.: ®I'BOY
«Y4eOHO-METOANYECKUN IEHTP MO OOpa30BaHMUIO Ha KENE3HOAOPOXKHOM TpaHcmopTte»2013r.-
544c.

HndopmanioHHble PeCYpCHI:

1.Bce o Marepuanax u MaTepHUaIOBeICHUH /DICKTPOHHBINA pecypc. Popma mocTyra:
http://materiall.ru

2.Texnonoruu http://technologys.info/metall/svoistamet.html

3.Mup koBxkwu http://mirkovki.ru/content/zhelezo-istoriya-i-rol-zheleza

4. MetaimooOpaboTka, TUThE, CBAPOUHBIC U CIICCAPHBIE pa0OTHI
http://www.oaomelz.ru/vidi-i-rol-metallov/metallurgicheskaya-promishlennost

5.Caiit HayuHO-TexHIUeckoi oubmuoreku [1I'YIIC Umnepatopa Anexcanapal. ®opma moctyma:
http.//www.library.pgups.ru
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