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1. HEJIX OCBOEHMUS AU CHUILJIMHBI

Hensro aucnuniannel «MartepranoBe/ieHHe U TEXHOJIOTUS KOHCTPYKUUOHHBIX
MaTepuasoB) sABJIETCS 00y4YEeHHE CTYEHTOB Hay4HBIM OCHOBaM BhIOOpa MaTepuaia
C Y4€TOM ero cocrasa, CTPYKTYpbl, TEPMU4ECKOH 06paboTKH U JOCTUTAIOMUXCS MTPH
3TOM 3KCIUIyaTallHOHHBIX M TEXHOJIOTHYECKHX CBOMCTB, HEOOXOMMMBIX Ul aBTOMO-
OMIECTPOEHHS U MAIIHHOCTPOCHUSI, @ TAKXKE JaTh MPEJICTABICHUE 00 OCHOBHBIX TEX-
HONIOTHYECKHUX METO/aX IOJIy4eHHs JieTalledl N3 KOHCTPYKLIMOHHBIX MaTepHAJIOB.

B pesynbrare OCBOEHMs JaHHOH JUCLMIUIMHBI y CTYICHTOB (POPMHUPYIOTCS
obuenpodeccuoHaNbHbIEe KOMIETeHIMH, oTBevaronme tpebosanusm ®I'OC BO, k
pesyasraram ocBoenus OITOIT BO no nanpasnenuro 23.03.01 «TexHonorus TpaHc-
MOPTHBIX TIPOLIECCOBY.

Tabmana 1. TpeGosanus Kk pe3ynbTaTaM OCBOGHHS MPOrpamMMbl GakarappHaTa

Kon TpeboBanusg K pe3ysnbTaTaM OCBOEHHS IPOrpaMMBl GaKanaBpuara

CrnocoOHOCTH MPUMEHATH CUCTEMY (DYHAAMEHTANLHBIX 3HAHUMH (MaTeMaTHye-
CKHX, ECTECTBEHHOHAYYHBIX, HHKEHEPHBIX H 9KOHOMHYECKHX) IS HIIEHTH-
OITK-3 (bukanuu, GopMyTHPOBAHHMS U PEIICHHS TEXHUHYECKUX H TEXHOJIOTHYECKHX
npobiieM B 061aCTH TEXHOJNOTHY, OPraHH3allHy, IUTAHKPOBAHKS M yIIPABICHHS]
TEXHHIECKON H KOMMEPYECKOH IKCIUTyaTallHeN TPAHCIOPTHBIX CHCTEM

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

Yuebnas qucuunimuaa «MaTepuanoBe/ieHHe U TEXHOJIOTHS KOHCTPYKIMOHHBIX
MaTepHaJIOB)» OTHOCUTCS K BapuaHTHBHOH 4yacTu Oioka 1 OIIOII BO. [daunyio auc-
MUILIHHY CTYAEHThl H3y4aroT BO 3-M CeMeCTpe.

Jns ycrienmHoro ycBOeHHs CTyIeHTaMH Kypca «MarepuaioBeieHHe B TEXHO-
NOTUsl KOHCTPYKUHOHHBEIX MAaTepHalioB» HEoOXOIMMO 3HaHHE OCHOBHBIX KYPCOB
BBICILIEH MaTeMaTUKH, XUMHH, Gu3HKU. 13 Kypca BeICIIEH MaTeMaTHKK HCTIONB3YIOT-
Csi dJeMeHThl AubQepeHInanbHOro ¥ HHTErpalbHOrO HcuucieHus. Kype xuMuu
obecrieurBaeT CBEICHUSIMH O THIIAX CBSI3M B TBEP/BIX TeJaX, JHEPreTHKE U KUHEMa-
THKE XHMHYECKHX IPOLIECCOB, CTPOCHHMHU IMOJUMEPOB, TEOPHH KOPPO3HU METAILIOB.
U3 xypca Gu3MKM NpU M3YUEHHH JaHHOM JMCLMIUIAHBI UCTIONB3YIOTCS CIEAYIONIHe
paszensl: Qu3MKa TBEPAOro Tena, (U3MKA IIEMEHTAPHBIX YACTHL, MOJIEKYNsSpHas
¢usuka, TepMoMHAMUKA, 3aKOHBI JUPDY3HU ¥ STEKTPOTIPOBOJHOCTH.

3HaHUs ¥ HAaBBIKH, IONYYEHHBIE [IPU W3YHEHUH JAHHOTO Kypca, IHPOKO NpH-
MEHSIIOTCSl CTYACHTaMH NPU W3YYEHHM APYTHX AMCLUMIUIAH Oiioka 1: ycTpo#cTBO M
pabota nopumHessix JIBC; ocHoBel koHCTpyKImu JIBC; ycTpoicTBO aBTOMOGHIBHOM
TEXHHKH; HAaZIe)KHOCTh TEXHHYECKMX CHCTEM Ha TPAHCIIOPTE H Jp., @ TaKXKe MpH Kyp-
COBOM IPOEKTHPOBAHUY M BHIINOJIHEHHH KBAH(DUKAUHOHHOH pabOTEL.




3. KOMIIETEHIIUHA OBYYAIOUIEI'OCsl, ®POPMHUPYEMBIE
B PE3YJIbTATE OCBOEHMU S JUCITAIIJINHBI

B pesysnbrare 0CBOGHMS NUCUMIUIAHBI O0Y4aIOUIMKCS NOMKEH JEMOHCTPUPO-
BaTh CJIE/yIOIIME pe3yJIbTaThl 00pa3oBaHMs:

HMeThb NpeACTABJIECHHE: O MEPCIEeKTHBAaX Pa3BUTUS MaTEPUAIOBE/ICHUS KaK HAYKH
(OIIK-3);

3HATb: OCHOBHBIE I'PYIIbl COBPEMEHHBIX MaTepHANIOB, HX CBOWCTBA U 00JIAaCTH MpH-
MEHEHUs; (PU3UUECKYIO CYIIHOCTH SBICHUH, IPOMCXOASIMX B MaTepuUallax B yCIO-
BHSIX [TPOM3BOJICTBA MO/ BO3AECHCTBHEM BHEIIHHX (akTOpoB (Harpesa, OXJIaXICHHs
M Jp.), MX BIHSHHS HA CTPYKTYpY, @ CTPYKTYPHI — Ha CBOMCTBA COBPEMEHHBIX Me-
TaINHYECKHX U HEMETAUIMYECKUX MaTepPHUANIOB; CYIIHOCTh OCHOBHBIX METOMOB I10-
JIy4YeHHUsI 3aroTOBOK; CYIIHOCTh JIMTEHHOIO MNPOW3BOACTBA, 0OpPabOTKH METallIOB
JlaBJIeHueM, cBapku, 0bpabotku MetamuioB pesanueM (OITK-3);

ymeThb: 00001aTh W aHaIW3UPOBaTh WHOOPMALHMIO; AaHAIM3UPOBATH (Da3oBLIE Mpe-
BpAlEHUs NPY HArpPEeBaHUM M OXJIAXICHHU CIUIaBOB, IOJNB3YACH JHArpaAMMaMH CO-
CTOAHUA JBOMHBIX CHUCTEM; paboTaTh HAa CBETOBOM MHKPOCKOIIE; BBISBIATE Ha IIJIH-
(Gax THNHYHBIE CTPYKTYPHBIE COCTaBISIOINNE; IPOBOAMTL MeTaorpaduueckuii
aHaJIM3 NPOMBIIUIEHHBIX CTAIe W 4yTryHOB, [IBETHBIX METAIUIOB H CILUIABOB; OIpe/e-
JISTh TBEPAOCTh U MEXAHWYECKHE CBOMCTBA MPU CTATUYECKMX M JMHAMHYECKUX HC-
NBITAHUSX; @HAJIM3UPOBATh Pe3yNbTAThl ITHX UCIBITAHUN JJISi CPABHUTEILHOM OIEH-
KM CIUIAaBOB M HEMETAJUIMYECKUX MaTepuasnoB. [IpuHUMATh TEXHUYECKH 0GOCHOBAH-
HblE pelleHus 1o Beibopy marepuanos (OITK-3);

BJIAJI€Tb: NPAaKTHYECKMMH HaBBIKAMH  HCCIC/IOBAHHUS H KOHTPOJS MATEPHAJIOB
(OIIK-3).
4. CTPYKTYPA 1 COAEPXXAHUE JTUCIUAITIJIUHBI
4.1, Pasnensl JUCLUIUIMHEI U BUIBI 3aHATHIA;

Ob611as Tpy10eMKOCTh AUCIUILTHHBI COCTAaBIIsIeT 4 3a4eTHbIe eANHULE], 144 yaca.




Tabmuua 1. Pasnens! AUCHMIUIMHELL 4 BUIBI 3aHSITHI

Buel yyebuoi pabotel, BKIIO9as ®opmbi
CamMOCTOATENbHYIO paboTy CTYAEHTOB Tekymero
H TpyaoeMKocTh (B yacax) O6sem b =
o yueOHoi AP
=2 YCIIEBaeMOCTH
2 g < 5 patom (no nedenam
No s E | 4 C NpHUMeHe-
Paznen ) E 1] cemecmpa),
w = = gl . = 5 g 5 HHEM HMHTe-
AUCUMIVIMHBI| 35 e s o = ¢dopma
n (&) E 5 E 2| o ) ol 3 & | PaKTHBHBIX
= g | g| 2| E = RS METO0B HPOMERYTOM>
L%} = = = T =
oy o = s 8 g. =) o = y HOW
= B & o EE Z (B uacax
= g 5 S 5 %) arTecTauMH
& E é‘ 5 * (no cemecm-
B & |+ pas)
1 | Paspen | 3 1 2 4 -
2 | Paspen?2 3 2 2 2 4 4 3/38
3 | Pasmen3 3 3 1 3 1/33
4 | Paznen 4 3 3 1 3 0,5/50
5 | Paznmen S 3 4-5 4 2 4 1,5/25 Peiitanr 1
6 | Paspmen 6 3 6-8 6 4 8 4,5/45
7 | Pasnen 7 3 9 2 2 6 1,5/38
8 | Paznen 8 3 10 1 4 0,5/50
9 | Paspen 9 3 10-11 | 2,5 2 6 2/44
10 | Pasznen 10 3 11 0,5 2 4 1/40 Pelitinr 2
11 | Pasmen 11 3 12-13 3 2 6 2,5/50
12 | Paspgen 12 3 13-14 3 4 6 3/43
13 | Paznen 13 3 15-16 | 3 4 6 2/29
14 | Pa3znen 14 3 16-17 | 3 4 6 3/43
15 | Paznen 15 3 18 2 2 2 - PeHTHHT 3
Beero | 3 18 36 18 18 72 26/36 Javer

4.2. Coneprxxanue pas3jiesoB JUCLHUILIHHEI

Paszoen 1. Beedenue. Knaccuguxayus mamepuanos. Kpucmannuueckoe
cmpoeHue Memannos.

Tema 1.1. 3nauenue, nens u 3axaun Kypea «MaTepuanoBeeHIe U TEXHOIOTHS
KOHCTPYKIHOHHBIX MaTepraiosy». Knaccudukarus Marepuaros.

Tema 1.2. Kpucraminyeckoe cTpoeHue MeTajuios. JledekTsl KpUCTAIOB H HX
BIIMsiHUE Ha cBolcTBa. Kpaesrle W BHHTOBbIE nuciokanuu. TeopeTnyeckas u peasb-
Has IPOYHOCTb.

Pasoen 2. Kpumepuu oyernxu mamepuanos.

Tema 2.1. Mexannyeckue cBoitctsa. Kpusas nedopmanum (11 pacTsmkeHuUs).
[IpouHocTHBIE XapakTepucTHKH. MeTo/bl H3MepeHus: TBepAoCTH (MeToasl Bpuuen-
is1, Poksenna, Bukkepca, MUKpoTBepocTs, Ilonsu, [llopa, Mooca).

Tema 2.2. Ctpyktypa. MUKpOCTPYKTYpHBI aHATN3. MaKpoCTpyKTypHBIH aHa-
M3.

Tema 2.3. PeHTreHOCTpYKTypHOE HCCIIE[JOBAaHME METAIOB. BO3HUKHOBEHHE
peHTreHOBCKUX Jy4edl. OBopynoBaHHe, UCTIONB3YEMOE MPH PEHTTEHOCTPYKTYPHOM
aHanuzse.




Paszoen 3. Ilnacmuueckasn depopmayus u pexpucmaniuzayus Memanios.

Tema 3.1. Bnusinue Haknena Ha cBoMcTBa MeTamioB. Mcnons30Banne Hakiiena
B MalIMHOCTpOeHHHU. Paspyienne Metania. CBepXIUIaCTUYHOCTS MATEPHAJIOB.

Tema 3.2. Binsiuve TemnepaTypsl Ha CTPYKTYpY U CBOHCTBa Je)OpMHPOBaH-
HOTO MeTaJlIa.

Pasoen 4. 3axonvr kpucmannuzayuu memannos.

Tema 4.1. 3axoHbI KpucTannmsauu MerartoB. CBoGOAHAS SHEPTHS H SHTPO-
nusi. CKphITas TeNnnoTa KpUCTAIIH3ANUH. AMOP(HEIE METaJUIBL.

Tema 4.2. Ynpasnenue pasmepoM 3epHa. CTpoeHHe KPHCTATIUYECKOTO CIIAT-
Ka.

Pasoen 5. Ocnoevt meopuu cnnaeos.

Tema 5.1. Bungi crimasos. Ipasuno ¢a3. [TocTpoenue quarpaMM COCTOSHUSL.

Tema 5.2. JluarpaMMbl COCTOSHHS JBOHHBIX CILTABOB.

Tema 5.3. Cpsizp MeXIy THIIOM JuarpaMMbl COCTOSIHUS JBOWHBIX CIUIABOB U
CBOWCTBaMH CILJIaBOB.

Paszoen 6. Crnnasol Ha ocrose Jicenesa.

Tema 6.1. XKeneso. INonumopdusm xenesa. [luarpaMma COCTOSHHS CIUIABOB
XKeJiesa ¢ yriaepoaoM.

Tema 6.2. Yraneponucreie cranu. Yyryss.

Tema 6.3. @a30Bbie NpeBpAIlEHHs B CTANSX [IPH HATPEBE H OXJIAXKICHUH. Ay-
CTEHH3allMs, NEPIUTHOE U MapTeHCHTHOE npeBpamienus. IIpespanienue npu oTmyc-
Ke.

Tema 6.4. Ilpaxtrka Tepmoobpaborku cramu. TexHosorus Harpepa. OTXHT
CTaJId ¥ ero BIHMsHUE HA CTPYKTYpY M CBOMCTBA. 3aKallka yriiepoaucThIX cranei. Ot-
IIyCK CTajeH.

Tema 6.5. Xumuko-TepMuyeckas 06paboTKa CTaiM: OCHOBHBIE 3aKOHOMEPHO-
CTH, UEMEHTalus, a30THPOBAHUE, IUAHUPOBAHUE, HUTPOLIEMEHTALMS, CHIUIMPOBa-
Hue, bopuposanue. JluddysnoHHas MeTaIH3aLKs: XPOMHUPOBAHKE U ATHTHPOBAHIE.

Tema 6.6. OcHOBBI erupoBanys CTald. BiHsHAe JErHpyIONMX 21eMEHTOB Ha
CTPYKTYpY | cBo¥cTBa cTanu. Knaccuduxaiys nerupoBanusix craneid. OcobeHHOCTH
TEPMOOOPabOTKH IErHPOBAHHEBIX CTANICH.

Pazoen 7. [Jeemnvie memanner u cnnagot.

Tema 7.1. Mens, ee cBoiicTBa M 00Jj1acTh NPUMEHEHHS. MeHO-HUKEIEBbIe
cruiasbl. bponssl. Jlatynu. IlpuMeHeHne MeHBIX CIIaBOB.

Tema 7.2. Amomunuii, ero cBolictsa u o6nacts npumenenus. JIureiinsie u je-
(opmHpyeMBble ATIOMUHMEBBIE CILUIaBhL. JlypamoMuHbl B UX TepmoobpaGoTka. IIpu-
MEHEHUE AIIOMHHHUEBBIX CILJIABOB.

Tema 7.3. Turan, ero csoiicTsa u obnacts npumenenus. Knaccupukanms Tu-
T@HOBLIX CIUIABOB U MX NMPUMEHEHHE.

Pazoen 8. Komnosuyuonnvie mamepuanet.

Tema 8.1. O6mas xapakrepuctuka u Kiaccupukanus. CTpoenue, cBoiicTBa U
[PUMEHEHHE KOMIIO3ULIMOHHBIX MaTEePHAJIOB.




Pasoen 9. Hanocmpyxmypruie mamepuanst. Hememannuueckue mamepuansi

Tema 9.1. HanoctpykTypHsle MaTepransl. Ob1as xapakTepucTHKa, CBOHCTBA H
MPUMEHEHHE HAaHOCTPYKTYPHBIX MATEPHAJIOB.

Tema 9.2. TInactmacchl, uX 0COOEHHOCTH M OBNACTH MPUMEHEHHS B KAYECTBE
KOHCTPYKUHOHHOro MaTtepuana. CocraB mactmace. Hanonmuurenu mactmace. Kiac-
cupukauus mnactMacc. CBoHcTBa U 06/1aCTh NPUMEHEHMS] TEPMOILIACTHYECKUX H
TEPMOPEaKTUBHBIX IJIACTMACC.

Tema 9.3. Pesunnl, ux oco6eHHOCTH U 00JIacTH NpUMEHEHHs. BynkaHusamus.
Cocras pesunsl. Knaccudukaius pe3suHOBBIX MaTepHanos.

Tema 9.4. Kepamuueckue MaTepHaisl.

Tema 9.5. Marepuaisl, npuMeHseMble B aBTOMOOHIIECTPOSHHH.

Paszoen 10. Beitbop mamepuanos.

Tema 10.1. Obmue pexoMeHtanuy 1o BEIOOPY MaTepHabl.

Paszoen 11. Ocnognvre memoow: nonyyenus meepovix men. Ocnoewr obpabomiu
Memannos 0aeneHuem.

Tema 11.1. OcHoBHBIe MeTOIBI NONy4eHUs TBePABIX Tel. Knaccuduxanus me-
TOJIOB ITOJIyY€HHUs 3arOTOBOK.

Tema 11.2. Cymuocts 06paboTku MeTannoB faBieHneM. Bujst 06paboTku me-
TAaJUIOB JaBIIEHUEM.

Tema 11.3. IpoxaTHOe MPOM3BOACTBO: CYLUHOCTH, CXEMBI, 06JIACTh MPUMEHE-
HHUSL.

Tema 11.4. KoBka: CymHOCTb, OCHOBHBIE ONEpaLHH, NPUMEHSIEMBIH HHCTPY-
MEHT.

Tema 11.5. ObbemHas mTaMIOBKaA: CYIIHOCTb, CXEMBI, 061aCTh IPUMEHEHHMS.
JIucroBas mTaMNoBKa: CYIHOCTh, OCHOBHBIE Oll€paliH, 060py10BaHHUE.

Paszoen 12. Ocnoewl numetinozo npouzeodcmaa.

Tema 12.1. CymHocTs nuTEHHOr0 NpOM3BOJACTBA. DNEMEHTHI JUTeiHOMH (op-
Mel. JIuTelinbie cBoicTBa. JledeKThI.

Tema 12.2. Mi3rotoBienne OTIMBOK B ecYaHbIx Gopmax.

Tema 12.3. M3roToBieHNe OTIMBOK CIIEHAIBHBIMH CIIOCOOAMMU JIUThS: JINTHE B
0001104K0BEIE (DOPMEL, JIUTHE IO BEILIABIISIEMBIM MOZEISM, JIUTEE B KOKHIIb, HEHTPO-
OeXHOe TUTHE, IUTHE NOJ] NABJICHHEM.

Paszoen 13. Ceapounoe npouszeodcmeo u navika Mamepuanos.

Tema 13.1. CeapuBaeMocTs craneid. CBolicTBa Ayru. VICTOYHHKM CBapOYHOrO
TOKa ¥ UX XapaKTepUCTHKH. TUIIBI CBAPHBIX IIIBOB U COEMUHEHUH.

Tema 13.2. Pyunas nyroBas cBapka: CYI[HOCTb, CXE€MBI, 06,1aCTh MPUMEHEHHS.

Tema 13.2. CymnocTs, cxeMsl, 001acTh PHMEHEHHs CBAapKH: 107l QIIIOCOM, B
Cpele 3alIMTHBIX ra3oB, IUIA3MEHHOM, 31EKTPOLUIAKOBOM, dJIEKTPOHHO-TY4Y€EBOH, ra-
30BOM, 3JIEKTPOKOHTAKTHOM CTHIKOBOMH, TOYEYHOM, IIIOBHOM.

Tema 13.4. Ilpunou. CymHoCTh U CXeMa MaiKu.

Paszoen 14. OcHnoevl 0bpabomku memannog pezanuem.

Tema 14.1. Knaccudukanus IBHXEHUH B METAUIOPEKYIIUX CTAHKAX. MeTos!
(hopMoobpazoBanus TOBEPXHOCTEH JeTalell MalIiH. DIeMEHThI PeXXUMa Pe3aHus.




Tema 14.2. O6paboTka 3aroToBOK Ha TOKApHBIX, CBEPJIMIBHBIX, (DPE3EPHBIX U
nupoBaibHBIX cTaHkax. CXeMbl, HHCTpYMeHT, 00opyaoBanue, BUIbl paGotr. MeTo-
JIbl OTAEJI049HOM 00paboTKH.

Tema 15. Ocnoebl 0bpabomku memanios 1azepom.

Tema 15.1. Knaccudukanus TeXHOIOrHYECKHX JIa3ePOB U MX YCTPOUCTBO; BO-
IIPOCHI JIA3€PHOM PE3KH, CBapKH U J1a3epHO# 00paboTKH MOBEpXHOCTEH.

3aKioueHue.

4.3. JIeKumoHHBIH Kypc

Ob6mnem nexnMoHHOM Harpy3ku coctaBisieT 50 % ot obiero o6beMa ayANTOPHOM
Harpys3Ky.

Tabmmua 3. Pacnpezienenue NeKIUOHHOH HArpy3ku 1o GopMam NpoBeaeHHs

O0beM Harpysku
i L Jlexuun ey Jlexuuu-
n/n JUCLMTLTHHBI -
B TPaAMLIMOHHOM KOHCY/IbTaLHH
thopme B aKTHBHOH opme
I Pa3spen |. Beenenne. Knaccnduxaumua matepnanos, 5 i
KpHcTanieckoe CTpOeHHE METAMIOB.
2 | Pazgen 2. KpurepHu OLEHKH MaTepualoB. 0,5 15D
3 Pazpen 3. [Inactuueckasn neopMauus U peKpHCTAIH3ALNSA 0.5 0.5
METAILNOB. * ;
4 | Pasnen 4. 3aKoHbI KPUCTAUIH3ALKH METAILIOB. 0,5 0,5
5 | Paspen 5. OcHOBBI TEOPHH CILIABOB. 3 1
6 | Pazpen 6. Cnnasel Ha OCHOBE JeJie3a. 2 4
7 | Paznen 7. LIBeTHbIE METAJUTH! M CIUIABLL. | 1
8 | Paspnen 8. KoMno3snuMOEHbIE MaTepHAIBI. 0,5 0,5
9 Paznen 9. HaHocTpyKTypHbIe MaTepHabl. I 15
Hemerannuueckue MaTepHabl. ’
10 | Paszgen 10. BeiGop MaTepuanos. 0,5
1 Passen 11. OcHoBHblE METOOBI MOMYHEHHS TBEPABIX TEIl. 1 2
OcHoBbl 00paboTKH METAINIOB JAB/ICHHEM.
12 | Paznen 12. OcHOBBI NHTEHHOTO MPOH3BOACTBA. 1 2
13 | Pasgen 13. CapouHoe NpOM3BOACTBO M MaiKa MATEPHAIIOB. 1 2
14 | Pa3snen 14. OcHoBul 06paboTku METANNIOB pe3aHueM. 1 2
15 | Paspen 15. OcHoBbl 06paboTKH MeTAINIOB a3epoM. 2
Hroro 17 19
Bceero nexkunonnoii HArpy3KH 36

4.4. TlpakTHyeckue 3aHATHS

INpaxkTuueckue 3aHATHA SBISIOTCS (HOPMOH IPyNIIOBOI ayIUTOPHO# paboTH B
HEOOJIBIIKX IPYNINax A OCBOSHHUS NMPAKTHIECKUX HABBIKOB C LENBI0 (POPMUPOBaHUS
obmenpodeccuonansHeix KomnereHui (OITK-3), HeoOX0AUMBIX I/ OCBOGHHUS OC-
HOBHOI 006pa3zoBaTeIbHOM MPOrpaMMBl.




Tabnuua 4. IlepeyeHs TeM MPAKTHYECKHX 3aHATHI

Ne Ne paznena . ITpoxomxu-
HaumMeHoBaHHe NPAKTHYECKHX 3aHATHI

/0 | AMCLMIUIHHEL TENBHOCTh
1s Paznen2 | PeHTreHOCTPYKTYDHBIH aHAIN3 2
2 Pasgen5 | JlnarpaMMbl COCTOAHHS JABOMHBIX CIJIaBOB 2
3. Pasiand W3ydenue cTpykTyps! QynnepeHoB, UX MPOU3BOAHBIX H 5

HaHOTpYBOK

4. Paznen 10 | Bribop MaTepuanos (¢ pa3bopom KOHKPETHO#M CHTyaluu) 2
S Paspen 11 | TexHonorus H3roTOBJIEHHUS TOKOBOK 2
6. Pazpmen 13 | Beibop cnocoba ceapku 4
T Paspnen 14 | MizyueHue reoMeTpiH TOKAPHBIX PE3LOB 4
Bceero: 18

4.5. JlabopaTOpHBIH MPAKTHKYM

JlaGopaTopHBIH NPaKTHKYM Takxke sBiseTcs (GOPMOi IpyNnoBOl ayUTOPHON
paboTel B HEOONBIIMX IPYyNINax /Ui OCBOCHHS NPAKTUYECKUX HABBIKOB C HENBIO (op-
MHUpOBaHMs 00IeNpOo¢ecCHOHANBHBIX KOMIETEHLUH, HEOOXOUMBIX JJIsi OCBOEHUS
OCHOBHOH oOpa3oBarenbHO# nporpammel (OI1K-3).

Tabmuna 5. Ilepeyens pabot naboparopHOro npakTukyma

Ne Ne pasnena
HaumMenoBanue nabopaTopHbix pabor [popomKuTENEHOCTE
n/n | JAMCHMNIINHBL
L Pasnen2 | Metospsl H3MEpEeHHs TBEPHOCTH 2
2. Pasmen2 | MUKpOCTPYKTYpPHBIH aHAJIN3 METAJUIOB U CILIABOB 2
ITnacTugeckas nedopmanus 1 peKpUcTaIn3aLHs
3. Paspen 3 ASDOpMALE peKp B 2
METAIIOB U CILUIABOB
i 3 YIIIePOJUCTRIX CTa-
4 P MHKpPOCTPYKTYPHBIH aHANU3 yrIepo 9
el B paBHOBECHOM COCTOSHHH H YYTYHOB
5. Pasnen 6 | Tepmuueckas o6paboTka yriIepogUCThIX cTanei 2
6. Pasnen 7 | MUKpPOCTPYKTYpPHEIH aHAJIN3 LIBETHAIX CIIABOB 2
TexHomorus H3rOTOBNIEHHUS OTIHBOK B [I€CYAHO-
7 Pazpen 12 4
IJIHHHCTHIX (hopmax
JlazepHas pe3ska, ase BapKa, IOBEpPXHOCT-
8. Paszien 15 DHAR peitis, SPCDEAL CRapia, TIoRe 2
Hag JasepHas obpaboTka
Beero: 18

4.6. CamocrosTenbHas pabora

CaMocrosaTensHas paﬁora CTYACHTOB ABIACTCH BaXXHEHITUM KOMIIOHEHTOM
oﬁpasoaa'renmoro Ipornecca, pasBHBAOIINM HX CITOCOOHOCTH K camooﬁyqeﬂmo H
IMOBBIILIEHHUIO CBOETO HpO(bECCHOH&I[LHO]"O YPOBHA.




Ilens caMocTosTENPHOM paboOThl - CAaMOCTOSTENBHO MpUOOpeTaTh HOBbIE 3HA-
HHsl, UCIIOJIb3ysl COBpEeMEHHble 0Opa3zoBaTeNbHBIE TEXHOJIOTHH, 00001aTh, ohopM-
JATh, NPEeNCTaBIsATh M NOKIAAbIBATh PE3yJIbTAaThl BHIIOJHEHHOW paloThl, a Takke
KPUTHYECKH AHATH3UPOBATh I10JIyYCHHbIE 3HAHUS M APryMEHTHPOBAHO OTCTAHMBATh
cBou npeanoxkerus (OITK-3).

CamocrostensHas paboTa HanpaBlieHa Ha W3y4YeHHe, 3aKpellUIeHue U yrimybie-
HUE OCBOCHUS y4eOHOro MaTepuaa.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B npenopaBaHuM Kypca HCHONB3YIOTCS MPEMMYIIECTBEHHO TpPaIUIIMOHHBIC
o6pasoBaTebHbIE TEXHOJNOTHH: IEKIWH, IPAKTHIECKHE U Tab0paTOpPHbIE 3aHATHSL.

JlexuuonHei MaTepran oQOpMIIEH B BHUJIE NpE3CHTALUH C UCIOJIB30BaHUEM
cragaapTHoi nporpammel B PowerPoint. [{ns nemMoHCTpanmuu MaHHOTO HAIJISIHO-
WITIOCTPUPOBAHHOIO MaTepHalla JIEKIH HCIOJIb3YeTCsl COOTBETCTBYIOLIAs anrmapa-
Typa (HOyTOYK, MPOEKTOp).

B pamkax npoBeneHus JeKLUH, NpaKTHYECKUX paboT u jabopaTopHOro Ipak-
TUKyMa 3aIUlaHUpOBaH pa3b0p KOHKPETHBIX CUTyallMH C Henbio (OpMUPOBaHHUS U
pa3BUTHUS NPO(ecCHOHATBHBIX KOMITETEHIIUH Y 00yJalomuxcs, a TakKe MpeLyCMOoT-
PEHO NpPOBE/IeHUe 3aHATUN B aKTUBHOH (opme (JeKIUH-KOHCYJIbTAllHU, NIPaKTHYe-
ckue 1 nabopaTopHble 3aHsATHS B aKTUBHOH (opme).

ITpu BBINIONHEHUH NIPAKTHYECKUX U 1aOOPaTOPHBIX paboT CTYAEHTaM BbIIaeTCs
3aZlaHus 110 TeMaM TIpaKTHKyMa coryiacHo paboueit nporpammsl. [locne BeIMOTHEHUS
ouepe/iHON paboThl NpenoAasaTes NPOU3BOAUT YCTHBINW OMPOC MO NMpeAbIAyIIen pa-
bore.

C nenpio aKTUBM3AIMK CaAMOCTOSTENbHOM paboThl CTYJEHTOB Ilenecoodpa3zHo
UCIIOIB30BAHUE OIEPEXAIONICH caMoCcToATeNbHOM paboTel. CTyAeHThl CaMOCTOs-
TEJIbHO M3Y4YalOT OT/ENIbHBIE TEMBI, OTAENbHBIE BOIPOCH], JOMOJIHHUTENBHYIO THTEPa-
TypY O U3y4eHUs] TEOPETHYECKOT0 MaTepuala, 4YTo MO3BOJISET NPENoiaBaTelto ore-
peThCs HA M3YYEHHBIH CTyAeHTamMu maTtepual. [Ipu 3TOM BhIpabaThiBaroTCs 3HAYH-
TENbHBIA Oaraxk 3HaHWH, HAaBBIKOB U YMEHHH, CIIOCOOHOCTH aHAIM3UPOBATH, OCMbIC-
JMBATh U OLIEHUBATh COBPEMEHHBIE COOBITHS, pelaTh NpodecCHoHalbHbIe 3a/la4i Ha
OCHOBE €JMHCTBA TEOPUH M NPAKTHKH, YTO IapaHTHPYET YCIEIIHOE OCBOCHHE IPO-
(heccuu.




6. OHNEHOYHBIE CPEACTBA JJISI TEKYIIET'O KOHTPOJISA
YCIHEBAEMOCTH, TIPOMEKXYTOYHOM ATTECTAIIUHA
IO UTOI'AM OCBOEHMUSA JUCIUMIIVIMHBI 1 YYEBHO-

METOIJUYECKOE OBECIIEYEHHE
CAMOCTOSTEJbHOU PABOTHI CTYJIEHTOB

B coorsercTBuM ¢ [lonoxenueM o peHTUHIOBOH CHCTEME KOMILIEKCHOH OLeH-
KU 3HaHUH CTYAEHTOB HAa OCHOBE HabOpaHHBIX OaJIOB, YCIIEBAEMOCTh CTY/ICHTOB OLe-
HHBAETCS CIENYIOMKM 0bpa3oM:

MakcumanbHas cymma OajuoB, Habupaemasi CTYIEHTOM IO NUCLHUIUIMHE, 3a-
KpbIBa€MOI ceMecTpoBOH arrectanuei, pasHa 100.

B xoHI1e ceMecTpa 1o JaHHOHN JMCLHUIUIMHE MPENyCMOTPEHA cJlaya 3a4era; o
pesy/sTaTaM paboThl B CEMECTPE CTYISHT MOXeT MOJIYYHTh OLEHKY:

- «3aureHo» - otT 61 u 6onee 6annOB;

- «He 3ayteHo» - MeHee 60 6amnos.

3aganus A1 peHTHHI-KOHTPOJs
(mecmoeble 3a0aHUs, NPUMEPHbLLL 8APUAHM)

Peiitunr L
1. Jins rpaHenieHTpUpOBaHHON KyOMYECKOM pelieTKH KOOPAHHALMOHHOE YHCIIO:
a) K12; 6) K8; B) ['12; r) K6;

2. Jlns rpaHeLEeHTPHUPOBAHHOM peIieTKH 4uciao aroMoB (6a3uc), npuHaIeKauX OAHOM
KPUCTAJUINIECKOM peleTKe, paBHo. ..

a) 1; 6) 2; B) 4; r) 6;
3. K ToueuHsIM neeKram OTHOCAT...

a) BaKaHCHH; 6) KpaeBble AUCIOKALIUH;

B) 'paHUIIBI pa3/iena; I') BUHTOBBIE JUCIOKALINH;

4. K nuneiHbIM aedeKTaM OTHOCAT. ..

a) BaKaHCHUH, 0) AMCIOKAaLMOHHEIE ATOMEI;
B) rPaHuULIbl pa3aena, I') JUCIIOKALIUHU;
5. Ilpenen npo4YHOCTH (BPEMEHHOE CONPOTUBIICHUE) ONPENEISIOT Ha. ..
a) TBEPAOMEDE; 6) mpecce;
B) pa3pbIBHOM MallIlHE; I') MasTHUKOBOM KOIIpE;

6. Ha PHCYHKE IMOKa3aHa CXeMa U3MEPCHHS TBEPILOCTH 10 METOAY:




a) Bukxkepca,
6) bpunens,

B) Pokseiia,
r) lllopa
7. Meron OTHOCHMTCSL K TPYIINE METOJ0B U3MEPEHUS TBEPJIOCTH LapanaHu-
eM.
a) bpunenns; 0) Ilonsu; B) Mooca; ) lllopa;

8. B neHtpe KpUCTA/UIMYECKOrO CIIMTKA NPU HOPMAJIBHBIX YCIOBHSX OXJIaXAeHus obpa-
3yIOTCA:

a) cTo0yaTeie KPHCTAILIEI; 0) METKO3EPHUCTBIE KPUCTAILIEL;

B) KpUCTaJLIbI Pa3JUYHON ()OPMBI; ') PABHOOCHBIE KPHUCTAILIBI;

9. Hudpoii 20T™Me4eHa 30Ha ...

a) MEJIKO3EPHHUCTHIX KPUCTAILIOB,
0) cTonbyaThIX KPHCTAJLIOB,

B) PABHOBECHBIX KPUCTAJIIOB,

') pABHOOCHBIX KPUCTAJIOB;

10. NMeromuecs HAAMKUCU Ha OKYJIApe MUKpOCKoNna 0603Ha4alor ...
a) yBEIUYEHHUE; 0) doKycHOE pacCTOSIHME U YUCIIOBYIO allepTypy;
B) ()OKYCHOE PacCTOSHHE; B) YHUCJIOBYIO anepTypy;

11. a mmudoBanHbIX oOpa3nax BUAHHI ...
a) Nopsl; 0) pucku; B)3€pHA; I) HEMETAIMYECKUE BKIIOYCHHUS,

12. YnpouHeHue MeTajuia B NpoLecce IIacTHYeCKOi aedopmaiiuu 0ObACHIETCA ...
a) MOBBIIIEHUEM TJIACTHYHOCTH;
0) yBenHueHHEM yKca AePEKTOB KPUCTATMYECKOTO CTPOCHUS;
B) CHIDKCHHEM COTNPOTUBIICHUSA Ne()OPMALIHH;
r) 3aTpyAHEHHBIM JIBHOKCHUCM JIMCIIOKALINIA;

13.O6pa3oBanue paBHOOCHBIX 3€peH M3 Ae()OPMHUPOBAHHBIX KPHUCTAJUIOB HAaOMIOZAeTCs
npH...
a) MOJIMTOHHU3ALNH; 0) Bo3Bpare; B) 3aKaJIKe; I) PEKPUCTAIIU3ALIAH;

14. Temneparypa peKpUCTAIM3ALMH UL CBUHLA TEXHHYECKOH YUCTOTHI COCTaB/IsAET:




a) 87°C, 6) 20°C; B) -33°C, r) 600°C;

15. dasoBsiif cocTas cruiasa, cogepixkamero 95% Sn u 5% Zn, npu temneparype 210°C:

¢

- mlc — a) xuaKas ¢asa,
= 6) xmuakas dasa ¥ KpUcTaIs! Zn,

00 B) XHAKas (aza ¥ KpUCTaJLIsl Sn,

P Wi ') MEXaHHUYEeCKask CMECh KPUCTAJLIOB Zn U Sn.
K*i& % | J 3¢ Zn
oRF)
W% W W % 0w

PeiiTunr II.
1. Crpykrypa, npencrapistomas coboi cMech peppurta U HEMEHTHTA, Ha3bIBACTCH. ..
a) ayCTCHUTOM; 6) nepauToM; B) MAPTEHCUTOM;  I) neacOypurom;

2. TlpexncraBineHHass MUKPOCTPYKTYpa CTajld ABJISETCH ...

3%;: 93:: iy ﬁ_
3

.F;‘g-‘}‘ o] a) IUTACTHHYATEIM TIEPIUTOM;
3-- 1| ad M‘
A 6) peppurom;

B) 3EPHUCTEIM NEPIHTOM;
I) ayCTEHUTOM;

a) Cephlit UyIyH;

0) Genbiit uyryH;

B) BBICOKOIIPOYHBIH HYTYH;
I') KOBKHI YyTyH;

4. [IlpencraBieHHas MUKPOCTPYKTYpa ABIACTCA ....

a) JI09BTEKTUYECKUM OEeJIbIM YYTYHOM;

0) cepeIM 4yryHOM Ha (peppUTO-NIEPAUTHON OCHOBE;
B) KOBKMM YYTYHOM Ha ()EpPUTHOIT OCHOBE;

r) YIJIEPOAUCTON CTAIIBIO;

> anCMJ'ICMaﬂ CTaJib JUISA U3rOTOBJICHHA MOJIOTKA — 3TO...




a)Y12; 6) V7; B) P9; r) X12M;

6. U3 HUKCIIPUBEACHHBIX BBICOKOKAYECTBEHHOM KOHC'I‘pYKHHOHHOﬁ CTalbl0 ABJACTCA
crajik...

a) Y12; 6) P18; B) 30XI'CHA,; r) 60C2;
7. W3 HWwKenpuBeAEHHBIX KAYECTBEHHON KOHCTPYKIIMOHHON CTAIBIO SBIAETCH CTAJb. ..
a) V12, 6) Cr3km; B) A40; r) 60;
8. Crpykrypa cranu 45 nociie noJHOro OTXKUra. ..
a) peppur + nepiur; 0) LIEeMEHTHT + MEPJINT;
B) OCHHMUT; I') MApTEHCHT;

9. Muddy3uoHHBINH OTKUT (TOMOTCHU3ALNA). ..
a) MPOBOAMTCS Tpu Temmepatypax Ha 30 — 50°C npeBBIIaomKUX TEMIEPATyYpy COMMIYC
CIuiaBa;
6) 310 TepMHUUecKas 00paboTKa, 3aKirodaromancsa B Harpese ctanu Boime JuHuA GSE u
MOCIEAYIOIMM OXTaXKACHUH Ha BO3JYXE;
B) MPOTEKAET 3HAYUTENIBLHO OBICTPEE B CIMTKAX M OTJIMBKAX GOMBLIOTO CEUCHHUS;
r) 9T0 TepMHYEcKast 06paboTka, MPOBOAKUMAs C LENBIO YCTPAHEHUs! ACHAPUTHOH JIMKBa-
uuu nipu Temneparype 1100-1200°C;

10. DBTEKTHYECKUH YYTYH COACPIKUT YIIEpO B KOTUYECTBE. ..
a) 4,0%; 6) 2,14%;
B) 3,0%; r) 4,3%;

11. CrnaB mapku CY25 npencrasiser coboid. ..
a) CepsIi UyTyH ¢ MUHUMANbHBIM 3HAUCHUEM Npejiena NPOYHOCTH
npu pactsxeHnH 250 Mlla;
6) cepblii YYTYH ¢ MUHUMAJIbHBIM OTHOCUTENBHBIM YIUTHHEHUEM 25%);
B) CEpBIH YYI'yH C coepKaHueM yraepoja 2,5%;
r) cTanb yriaepoaucTylo, conepxaiyio 0,25% yranepona;

12. Mapka MHCTpyMEHTalIbHOH NerupoBaHHoi ctanu cocrasa 0,9% C, 0,8% Cr, 0,8%W,
1,0% Mn — 3T0...
a) 09XBI’; 6) 90XBI™; B) 9XBI; r)9XT;

13. Crina P6MS5 npezncrasnser coboid. ..
a) KOHCTPYKUHOHHYIO CTallb, cofiepxKayro okoso 6 % C u okoiso 5 % Mo;
6) KOHCTPYKLIMOHHYIO CTalb, coaepkauryto okono 0,6 % C u okono 5 % Mn;
B) OBICTPOPEKYILYIO CTalb, cojiepxkalyio okoso 6% W u okono 5 % Mo;

I'’) HHCTPYMEHTANIBHYIO CTalib, coaepikatnyro okono 0,6 % C u oxono 5% Mo,

14. CrinaB cucTeMsl Meb — IIMHK Ha3BIBaeTc. ..
a) OpoH30#t; ©6) MENBXHOPOM;  B) HEH3WIBOEPOM; T) JATYHBIO;

15. OcHOBHBIE XapaKTEPUCTHKH ATIOMHUHHUA — ITO. ..

a) BRICOKAs IJIOTHOCTH, BEICOKAs TEIUIONPOBOJAHOCTD, BEICOKAsl KOPPO3UOHHAS CTOWKOCTS;
0) Manas rIOTHOCTE, HU3Kas TEIUIONPOBOAHOCTh, HU3Kass KOPPO3HOHHAs CTOMKOCTD;

B) MaJiasl IUIOTHOCTb, BEICOKasl TEIUIONPOBOAHOCTD, BBICOKAas KOPPO3HOHHAs CTOHKOCTD;
I) Majasi INIOTHOCTb, BEICOKAs TCIUIONPOBOAHOCTh, HU3Kas KOPPO3UOHHAA CTOMKOCTS.




PeviTunr I1L
1. Tlomumepsl, o6paTuMO 3aTBepAcCBAIOLINE NPH OXJIAKICHHH 06€3 MPOTeKaHUS XMMHYe-
CKHMX peaKuui, Ha3bIBAKOT. ..

a) TEPMOILIACTUYHBIMH; 6) amoppHEIMHE;
B) TEPMOPEAKTHBHBIMH; I) KPUCTALTHYECKUMHU;
2. HenocraTkoM IacTMace siBIsi€TCS. ..
a) Miaoxas TEXHOJIOMHYHOCTb; 6) BBICOKasi CTOMMOCTb;
B) CKIIOHHOCTbB K CTApEHHIO; I') BBICOKas IUIOTHOCTD;

3. Jlns ByJIKaHH3aI[MK Kay4YyKOB IIHPOKO UCTIONB3YIOT. . .
a) aHTHOKCHUJAHTHI; 6) cepy; B) napauH; r) TaJbK.

4. OOwbexTrl ¢ pazmepom 1-10 HM B ocneHee BpeMs Ha3bIBAIOT .. ..
a) HAaHOYACTHUIIAMM; 0) KiacTtepamu;
B) HaHO-(YJIBTPAIMCIIEPCHBIMU) IOPOLIKAMM; r) rpaHyjiamu;

5. CBO¥CTBO JIMTEHHBIX CIUIABOB YMEHBIIATh OOBEM MPHU 3aTBEPACBAHUH MU OXJIAKIACHHUU
HA3bIBAETCA. ..

a) XXUAKOTEKYYECThIO; 0) ycankoii;

B) peKpUCTA/UIM3ALINCH; r) KpUCTaIU3aluel;

6. Jlnd KOHTpOJI YpPOBHA METa/lla, 3aJMBAEMOTO B JMTCHHYIO MONOCTH (OpMBI, MpeaHa-
3HAYEH CIEAYIOLIHHA 3JIEMEHT JIUTHUKOBOH CHCTEMBEI -

a) BBINOP; 0) m1aKoyIOBUTENE;

B) CTOSIK; ) MUTATENb;

7. IlpucnocobieHuem, MpuU MOMOIIM KOTOPOTO B JUTEHHOM (OpMe MONYYarOT IOJIOCTH,
6u3Ky10 110 popme 1 pasmepaM K KOHPHUTYpaluy OTIIUBKH ABJIAETCH. ..

a) MOJIeIb; 0) crep)keHb;

B) OIIOKa; r) CTOSIK;

8. O6paboTka METaJUIOB JaBJICHHEM OCHOBAaHA Ha MEXaHUYECKOM CBOMCTERE. ..
a) IPOYHOCTH; 6) TBepaOCTH;
B) IIACTUYHOCTH; T) XpYIKOCTH,

9. Texuonornyeckue nNpoLECCH U3MEHEHUS (GOPMBI M pa3MEpOB 3ar0OTOBOK IMOA AEHCTBH-
€M BHEIIHHMX CHJI, BEI3BIBAIOLIMX MIACTHYECKYIO e(hOpMAalIMIO, HAa3bIBAOTCA. . .

a) CBapKoif; 6) Tepmuyeckoii 06paboTkoii;

B) JIUTEEM; r) 06paboTKOi1 METa/IIIOB JaB/IEHUEM;

10. OCHOBHBEIMH HHCTPYMEHTAMH MPH MPOKATKE ABJIFIOTCA. ..
a) ITaMIIBL; 6) MOJIOTHI;
B) MaTpPHIIHI; I') BaJIKH;

11. CnocobnocTe MeTayuia 00pa30BhIBaTh KAYECTBEHHOE CBApHOE COEAMHEHHE Ha3bIBaeT-
col...
a) IIaCTUYHOCTBIO; 0) 3aKaJIMBaeMOCTBIO;
B) CBApPMBAEMOCTHIO; I') IPOKaJINBAEMOCTBHIO;

12. Kakoii matepuai obnazaer Jy4qimei cBapuBaeMoOCThIO?. ..




a) 4yI'yH; 0) HU3KOYTJIEpOJUCTas CTANb;
B) MEJIHBIE CILIABHI; I') HU3KOJIETHPOBAHHAS CTalIb;

13. Pyunyio 1yroByro cBapKy LenecooOpa3HO MPUMEHSTD IS ...
a) yBEITUYEHHUS NMPOH30IUTENLHOCTH CBAPKH;
©) BBINOJHEHMS IIBOB NPOU3BOIBLHOM (HOPMEI;
B) yJIy4YLI€HHUs] KaYeCTBa CBAPHBIX IIIBOB;
I) CBapKH M3CIHH U3 ATFOMUHUEBBIX M ME/IHBIX CIUIABOB;

14. Jlns obraunBaHMA HApYXHOW LUIUHAPUYECKOM MOBEPXHOCTH MpH 0OpaboTKe Ha TO-
KapHO-BHHTOPE3HBIX CTAHKAX UCIIONB3YIOT
a) MoJpe3Hoi pe3el; 0) pacTouHOIi pe3el;
B) MPOXOIHOM yTIOPHBEIA; r) hacoHHbIH pe3elr;

15. Onepauys Mo yBeJIWYEHUIO OTBEPCTHS, NIPOBOAMMAs Ha CBEPIMIFHOM CTaHKE, HA3EIBa-
eTcA. ..
a) (pe3epoBaHUEM; 0) undoBaHueM;
B) TOYCHHUEM; I') pacCBEpIUMBAHUEM.

Bonpocs! Ha 3a4eT

I 9acTb: «MaTepHaJioBeeHHE)

1. Kiaccuduxanus marepuanos. Kpucrannuyeckoe crtpoenue metamnos. Jledek-
TBI KpHUCTA/UINYeCcKO# pewrerkd. KpaeBblie U BUHTOBBIE Jucnokauuu. Teoperuyeckas u pe-
ajbHasi IPOYHOCTb.

2. Mexannueckue cBoiicta. Kpusasa aedopmanuu (g pacrsxenus). [Ipognoct-
HBIE XapaKTEPHUCTHKH.

3.  Meroasl u3MepeHus TBepaocTu: Metoasl bpunens, Poksesna, Bukkepca, MUkK-
potBepaocts, [Tonsau, lllopa, Mooca.

4. Crpykrypa. MUKpOCTpYKTYpHBIH aHaau3. MaKpoCcTpyKTypHBIi aHAaIu3.

5. PeHTTeHOCTPYKTypHOE HCCIeNOBaHHE METaIOB. BO3HMKHOBEHHE PEHTIEHOB-
ckux sydei. OGopyioBaHuE, HCIIOIB3YEMOE IIPH PEHTI€HOCTPYKTYPHOM aHAIIM3E.

6. BuusgHue Hakiena Ha CBOHCTBa MeTa/UTOB. Mcrons30BaHue HaKiIena B MalldHO-
crpoeHuu. Paspymenue merauia. CBepXImiacTUYHOCTh MaTepuainoB. BiusHue temnepary-
PhI Ha CTPYKTYPY M CBOMCTBa 1e()OPMHUPOBAHHOIO METalIA.

7. 3akoHsl KpucTalTU3auu MeTannoB. CBoboaHas 3Heprus u suTponus. CkpsiTas
TEIIOTa KpUCTaIH3aluu. AMopdhHEIe MeTa/UTEl. YTipaBleHue pasmepoM 3epHa. CtpoeHue
KPHUCTANIMYECKOrO CIIUTKA.

8. Bupsr citaBos. ITpasuio ¢as. Iloctpoenne nuarpamm coctosHus. Juarpamma
COCTOSIHHS JIBOMHOTO CILIaBa C MOJHOIH HEPaCTBOPUMOCTBIO.

9. JImarpaMMBbI COCTOSHMA JIBOMHOTO CIUIaBa: C IOJHOM pacTBOPUMOCTEIO, C Orpa-
HUYEHHOH MOCTOSHHOM pPAaCTBOPMMOCTBIO M C OrPaHHYEHHOW TNEPEMEHHOW pacTBOPHUMO-
CTBIO.

10. JImarpaMMbl COCTOSHHS ABOMHOrO CILIaBa: ¢ MOMMMOPQHBIMU MPEBPAIICHHAMHM
H XMMHYeCKoro coefuHeHus. CBs3b MEXIY CBOMCTBAMH CIUIABOB M THIIOM AHAarpaMM Co-
CTOAHUA.




11. XKeneso. Ilonumopdusm xenesa. JJnarpamMmma COCTOSHHMS CIUIAaBOB JKele3a C yr-
JEPOJIOM. YTIIEpOIUCTHIE CTAIU. UyTyHBI.

12. ®a3oBble MpeBpalleHns B CTAIAX [PU HarpeBe W OXJIAKICHUH. AyCTeHH3aLus,
NEPJUTHOE ¥ MApPTEHCUTHOE NpeBpanieHus. [IpeBpamienue npu oTmycke.

13. Ilpaxtuka TepmMooOpaborku ctanu. Texnonorus HarpeBa. OTXKHUI CTaJIM U €ro
BJIMSHUE HA CTPYKTYPY M CBOMCTBA. 3aKasiKa yriaepoaucThiX craneid. OTmyck craieii.

14. Xumuxo-repmuueckas o6paboTka cTamv: OCHOBHBIE 3aKOHOMEPHOCTH, LIEMCH-
Talus, a30THPOBAHUE, [IUAHUPOBAHKE, HUTPOLIEMEHTALIUSA, CHIIMLIMPOBaHHe, OOpUpOBaHUeE.
Jnddy3rnoHHas MeTaIIM3alMA: XPOMUPOBAHHE U ATHTUPOBAHKE.

15. OcHOBbI nerupoBanus crand. BausHue Nerupyrommx 3J€MEHTOB Ha CTPYKTYPY
u cBoiicTBa cranu. Knaccudukauus nerupoansbix craneil. OcobeHHocTH TepMO0OpaboTKH
JIETHPOBAHHBIX CTAJIEH.

16. Menp, ee cBo¥icTBa 1 001acTe NpUMeHeHHA. MeqHO-HUKeleBble cIulaBbl. bpoH-
3bl. Jlarynu. [IpumMeHeHe MEJHBIX CIUIaBOB.

17. AmoMuHUH, ero cBoiicTBa U obnacTh npuMeHeHus. JluteiiHsie u aepopmupye-
MBI€ aJIOMMHHEBBIE CIUIaBbl. JlypamroMuHBl H UX TepMmooOpaborka. [IpuMeHenue amomu-
HUEBBIX CILIABOB.

18. Twuran, ero cpoiictBa u obnacte npumeHeHus. Kiaccudukanus TUTaHOBBIX
CIUIABOB ¥ HX IPUMEHEHHE.

19. OO6mas xapakrepucTuka u Kiaccupukanys. CTpoeHue, CBOMCTBA U MPHMEHEHHE
KOMIO3UIIMOHHEIX MaTepHAaJIOB.

20. HanoctpykrypHsle Marepuanbl. O0mas XxapakTepucTHKa, CBOWCTBAa M IPUMEHE-
HUE HAHOCTPYKTYPHBIX MaTePHAJIOB.

21. IlnacTmaccel, UX OCOOEHHOCTH M 00/JaCTH NMPHMEHEHHUS B KAa4eCTBE KOHCTPYK-
1onHoro Marepuana. Cocras miacrmace. Hanonuurenu miacrmace. Knacengukanus mia-
crmacc. CoiicTBa ¥ 00JacTh NPUMEHEHHUA TEPMOIUIACTUYECKUX U TEPMOPEAKTHBHBIX ILIa-
cTMace.

22. Pesunsl, ux ocobennoctu u obnactu npumeHenus. Bynkanuzamus, Coctas pe-
3uHbl. Knaccudukanus pe3auHOBEIX MaTepHallOB.

23. Kepamuueckue MaTepuanbl.

24.  Marepuansl, NPUMEHAEMBIE B aBBTOMOOUIIECTPOCHHUH.

23. Obuue pekoMeHaHH| 110 BEIOOpY MaTepHabl.

II wacTe: Texno/10rusg KOHCTPYKIHOHHBIX MATEPHAJIOB

1. OcHOBHBIE METOABI NMOMy4YeHHUs TBEpAbIX Ten. Knaccudukanus MeToa0B nomyye-
HMS 3arOTOBOK.

2. Cymmnocts 00paboTkn merannoB aasieHueM. Buasr o6paboTku meTanioB jaaB-
NICHUEM.
ITpoxaTHOE MPOU3BOACTBO: CYLIHOCTD, CXEMBI, 00J1aCTh IPUMEHEHHUS.
KoBka: cyImHOCTb, OCHOBHBIE ONEpaIH, NPUMEHSIEMBIH HHCTPYMEHT.
OO6BeMHas TaMIIOBKa: CYIHOCTh, CXEMBI, 001acTh MPUMEHEHHUS.
JIucTroBas MITAMIOBKA: CYIHOCTh, OCHOBHBIE Onepaluu, 000py0BaHHE.
CymHoCTh TUTEHHOr0 NPON3BOACTBA. DJIEMEHTHI JUTCHHON dopMel. JluTelinpie
cBoiicTBa. JledexTs.

8. HsrorosneHue OTIMBOK B NeCYaHbIX (opMax.

9. Jlutee B 000/1049KOBBIE HOPMBEL. JINTHE 110 BBHIIIIABISIEMBIM MOJIEIISIM.

10. JIutbe B koxunb. L{enTpobexHoe muthe. JIuThe NOA NaBICHUEM.

Nova W




11. CsapuBaeMocth craneil. CBoiicTBa Ayru. ICTOYHHKHM CBapOYHOrO TOKA U HMX Xa-
PaKTEpPUCTHKHU. THUIIBI CBAPHBIX IIIBOB U COSAMHEHHIA.

12. Pyynas nyrosas cBapka: CyIHOCTb, CXEMEI, 00J1aCTh NPUMEHEHHS.

13. ABromaTuuecKkas cBapka nojA (arcoM: CyWHOCTb, CXEMBI, 00/1acTh MPUMEHE-
HUS.

14. Cpapka B cpejie 3alMTHBIX ra3oB, ra3oBas CBapKa: CyLIHOCTb, CXEMbI, 001acTh
[IPUMEHECHUS.

15. TlnasmeHHas, 3JEKTPONLIAKOBas, JIEKTPOHHO-Ty4eBas CBapKa: CyIIHOCTb, CXe-
Mbl, 001aCTh NPUMEHEHHUS CBapKH.

16. DnEeKTpOKOHTaKTHAas CTHIKOBas, TOYCYHas, LIOBHAsA CBapKa: CYUIHOCTh, CXEMBI,
o06sacTh MPUMEHEHUS.

17. Ilpunou. CyImHOCTh ¥ CXeMa NaiKu.

18. Knaccuukanus ABIXEHHH B METAIOPEXYIIUX cTankax. Mertonsl hopmoobpa-
30BaHMS MOBEPXHOCTEH NeTaieii MaliH. DJIEMEHTHI peXKHMa pe3aHus.

19. OGpaboTka 3aroTOBOK Ha TOKApHBIX CTaHKax. CXeMbl, MHCTpYMEHT, 000pyaoBa-
HUE, BU/IBI paboT.

20. O6paboTka 3aroTOBOK Ha CBEpPIMJIBHBIX CTaHKaX. CXeMbl, HHCTPYMEHT, 000py-
[OBaHuE, BU/bl paboT.

21. OG6paborka 3arotoBoK Ha (pe3epHuIX cTaHKaX. CXembl, HHCTpYMEHT, o6opy1o-
BaHUe, BUJbI pabor.

22. Obpabotka nuudoBaIbHBIX cTaHKaX. CXeMbl, HNHCTPYMEHT, 000pya0OBaHuE, BH-
Zibl pabor.

23. Metobl OTAEN0YHON 00pabOoTKH.

24, Knaccuukauus TEXHOJIOIMYCCKUX JIa3epOB U UX YCTPOMCTBO; BOMPOCH! JIa3ep-
HOM pe3KH, CBapKH M J1a3epHOi 00paboTki NOBEPXHOCTEH.

PACIIN®POBATH YI'JIEPOJUCTBIE U JIETUPOBAHHBIE CTAJIM, UYT'V-
HbI, IBETHBIE CITJIABBI:
Hanpuwmep: 12X2H4A, A20, K430-6, JIO59-1 u ap.

Tembl a1 caMocTOSATEILHOH PabOThI

Pazoen 1. Bseoenue. Knraccugpuxayus mamepuanos. Kpucmannuveckoe cmpoerue
MEmannoe.

Tema 1.2. KpaeBele U BUHTOBBIE AMCIOKALMHK. TeopeTHdeckas W peajibHas Mpod-
HOCTb.

Paszoen 2. Kpumepuu oyenxu mamepuanos.

Tema 2.1. Mexannveckue cBoiictBa. Kpusas aegopmaunu (ans pactsxenus). [Ipou-
HOCTHBIE XapAKTEPHUCTUKU.

Tema 2.2. MakpoCTpyKTypHBIH aHAIN3,

Tema 2.3. O60pynoBaHue, HCIOIB3yEMOE NIPU PEHTIEHOCTPYKTYPHOM aHATIH3E.

Paszoen 3. IInacmuyeckas 0e@popmayus u peKpucmaniu3ayus Memanios.

Tema 3.1. BaugHue Hakiena Ha cBolicTBa MeTayutoB. Mcnone3oBanue Hakiena B Ma-
muHOCTpoeHuH. Paspymenne Merauia. CBepXIUIaCTUIHOCTE MATEPUAIIOB,

Tema 3.2. BrnusHue Temneparypbl Ha CTPYKTYypy M CBOWCTBa Ae(OPMHPOBAHHOIO
MeTana.




Paszoen 4. 3axonsl kpucmaniuzayuu Memannos.

Tema 4.1. 3axkonel kpuctaummsanuu MmetamioB. CBobonnas 3HEPrus ¥ SHTPONMS.
CkpsITas Terora KpucTalin3auud. AMophHbIe METAIBL.

Tema 4.2. Yripapnenue pasmepoM 3epHa. CTpoeHHEe KPUCTAILTHYECKOrO CIMTKA.

Pazoen 5. OcHosbl meopuu cninaeos.

Tema 5.2. JIlnarpaMMel COCTOSHHA ABOMHBIX CILIaBOB. [IpaBuiio oTpeskos.

Tema 5.3. IlpaBuno Kyprakoa. CBsS3b MEXIy TUIIOM JHArpaMMbl COCTOSAHMS JBOW-
HBIX CILIABOB U CBOMCTBaMH CILIaBOB.

Pazoden 6. Cnnasel Ha ocHoee dcenesa.

Tema 6.2. Yrnepoauctsie cranu. YyryHsl.

Tema 6.3. Teopus u npakTHKa TEPMUYECKOH 00pabOTKH YIIIEpOAUCTHIX CTACH.

Tema 6.4. OcHOBBI J€ErMpOBaHMs CTaId. BiMAHHE JETHPYIOMMX JJEMEHTOB Ha
CTPYKTYpY M cBoiicTBa cranu. Knaccudukauus nerupoBanHbix craneii. OcobeHHOCTH Tep-
MO0OpabOTKH JIETHPOBAHHBIX CTAJEH.

Pazoen 7. [Jeemnvie memannsl u cnnagel.

Tema 7.1. Menp, ee cBoiicTBa 1 001acTh NpUMEHEHH. MeEHO-HUKENEBBIE CILIABBI.
bponssl. Jlarynu. IIpuMeHeHE MEQHEBIX CIUIABOB.

Tema 7.2. AmomunuiA, ero cpoiicta u obiacts npumeHeHus. JlureitHbie u gedop-
MHUpyEMBIE aTIOMUHHEBBIE cIUlaBbl. JlypamoMuHBI U MX TepMmooOpaborka. [Ipumenenue
AMOMHHHUEBBIX CIUIaBOB.

Tema 7.3. Turan, ero coicrtsa u o6nacts npumeHenud. Knaccndukaums TaTaHo-
BBIX CIUIABOB M WX NIPHUMEHEHHE.

Pazoen 8. KomnosuyuorHwie mamepuansi.

Tema 8.1. OOmias xapaktepucTuka U Kiaccu@ukanus. CTpoeHue, CBOUCTBAa U NpH-
MEHEHUE KOMIIO3ULIMOHHBIX MAaTEPHAIIOB.

Paszoden 9. Hanocmpyxmypnvle mamepuansl. Hememannuueckue mamepuanst

Tema 9.1. HanoctpykrypHsle MaTepuanbl. O6Ias XapakTepucTUKa, CBOMCTBA U NpH-
MEHEHHEe HaHOCTPYKTYPHBEIX MaTepHaoB.

Tema 9.2. TTnactmaccsl, UX 0CO6EHHOCTH ¥ 0061aCTH IPUMEHEHHS B Ka4eCTBE KOHCT-
pykroHHoro marepuana. Cocras mactmace. Hanonmaurenu mnactmace. Knaccudunkanms
miactmace. CBolicTBa M 001acTh NMPUMEHEHHS TEPMOIUIACTMYECKUX H TEPMOPEAKTHBHBIX
iacTmace.

Tewma 9.3. Pe3unsl, ux ocobenHocTy U obimacty npuMeneHus. Bynkanusauus. Cocras
pe3unsl. Knaccudukanus pe3suHOBBIX MaTepUaloB.

Tema 9.4. Kepamuueckue Marepuansl.

Tema 9.5. Marepuasisl, npuMeHsI€MbIE B aBTOMOOUIIECTPOCHHH.

Pazoen 10. Buibop mamepuanos.

Tema 10.1. Obmue pekoMeHAaUMH 110 BEIOOPY MaTepHabI.

Pa3zoen 11. Ocro6bl 06pabomxu memannoe 0aeneHuem.

Tema 11.3. KoBka: cymHOCTb, OCHOBHBIE OTIEPALIAHU, TPUMEHSIEMBIN HHCTPYMEHT.

Tema 11.4. O6bemHast mTaMNoBKa: CyIIHOCTh, CX€MbI, 001acTh npuMmeHeHus. Jluc-
TOBast IITAMIIOBKA: CYIIHOCTh, OCHOBHAIE ONEpPaLHK, 000pyAOBAHHUE.

Pazoen 12. Ocnoswr numeiinozo npouzsodcmea.

Tema 12.1. CymHOCTb JUTEHHOTO MPOU3BOACTBA. DJIEMEHTHI uTeiiHON hopmbl. JIu-
TeiHbIe cBolicTBa. JledexTs.

Tema 12.2. 3roToBiieHue OTIIMBOK B NECYAHBIX HopMax.

Tema 12.3. 3roToBneHue OTIIMBOK CTICHAIBHBIMU CIIOCO0aMM JIUThA.




Pasden 13. Ceapounoe npousgoocmso.

Tema 13.1. CsoiicTea syru. ICTOYHHKYM CBAPOYHOIO TOKA M MX XapaKTEePUCTUKH.

Tema 13.2. Pyunas nyrosasi cBapka: CyIHOCTB, CXEMEL, 061aCTh [IPUMEHEHHS.

Tema 13.2. CymHocTs, cXeMEI, 061aCTh IPUMEHEHUS CBAPKH: TI0J1 ¢mocom, B cpeze
3alIMTHBIX ra3oB, ILTIA3MEHHOM, 3JIEKTPOILIAKOBOIA, 3JIEKTPOHHO-IYY€BOM, ra30BOH, BJeK-
TPOKOHTAKTHOM CTBEIKOBOM, TOYEYHOI, LIOBHOIA.

Pasden 14. Ocnoeer 06pabomku memannog pesarnuem.

Tema 14.1. Knaccudukanus JBHKEHUN B METAIOPEKYIIMX CTAHKAX. MeTobr ¢bop-
MO0Opa3soBaHuA NOBEPXHOCTEH NeTaself MaluH, DeMEHTH peskuma pe3aHus.

Tema 14.2. O6paGoTka 3aroTOBOK Ha TOKAPHEIX, CBEPIIMIBHEIX, (pe3epHBIX U M-
doBanbHbIX cTanKaX. CXeMbl, HHCTPYMEHT, 0GOpYyAOBAHHE, BHIBI pabor. Metons1 otne-
104HO# 0OpaboTku.

7. YHEBHO-METOAUYECKOE U HHO®OPMAIIMOHHOE
OBECHEYEHUWE IUCLHUILIAHBI

Ocnoenasn numepamypa:

1. Kapronosa JI. B. OcHOBBI MaTepuaioBeIeHUs: METAIIHYECKUX U HeMe-
Taynndeckux Bewects/ JI. B. Kapronosa, B. A. Keunn. — Brnagumup: Bnagum. roc.
yH-T uM. A. T'. u H. T". Cronerossix (Bnl'Y), 2014. — 176 ¢. U3nanue Ha Jp. HOCHTe-
ne: OCHOBbI MaTepUANOBENCHHMS METANTMYECKHX H HEMETAIHYECKHX BEIIECTB
[OnexTponnslii pecypce], ISBN 978-5-9984-0503-7.

2 MarepuanoBeIeHHe U TEXHOJIOrHUs MarepuanioB: Y4yebHoe nocobue /
K.A. barsies, B.W. Besnansko; ITon pen. AU, Bateimesa, A.A. CMobskuHa. - M.:
HUII NTHO®PA-M, 2013 - 288 c.: 60x90 1/16. - (Beicmee o6pazoBanue: bakanaBpu-
at). ISBN 978-5-16-004821-5 http://znanium.com/bookread2.php?book=397679

3. Martepuanoseenye 1 TEXHOIOTUsS MaTepHaoB: Yue6uuk / I'.I1. ®ern-
coB, @.A. I'apudyuus. - M.: HUL] UHOPA-M, 2014. - 397 c.: 60x90 1/16. - (Bsic-
liee obpazoBaHue: bakanappwuar). ISBN 978-5-16-006899-2,

http://znanium.com/bookread2.php?book=413166

Hononnumenvnas numepamypa:

1. Marepuanosenenve [DnexTpoHHsIN pecypc]: ydeGHOe WILIFOCTPUPO-
BaHHOe mocobue / E.I. 3apemGo. — M.. VYMI[ XAT, 2009. -—
http://www.studentlibrary.ru / book / ISBN9755999400475 .html

2: Marepuanosenenue. IlpumeHeHre U BEIGOp MaTepHAlOB [OnexTpon-

HEIH pecypc]: VuebHoe moco6ue / Comnues FO.IT., Bopsenko E.W., Bonorkanuua
CA. - CIl6.: XUMM3IIAT, 2007. — http://www.studentlibrary.ru / book /
ISBN9785938081406.html

3. JIaGoparopHbiii NpakTHKYM 110 MaTepuanosenenuto / JI. B. KaproHosa,
A. B. Kocrun, B. B. IIseraea; BrnagumMupckuii rocynapcTBeHHbIH YHHBEPCUTET
(BnI'Y); mox pen. A. B. Koctuna, B. A. Keunna. — Uz, 2-e, ucnp. u jgon. — Binagu-
mup: BraguMupckuii rocy napcTeenssii yuusepcuter (Bal'Y), 2007. — 68 c.: ui. —
Hmeercs snexTponHnas Bepcus. — buGnuorp.: c. 67. Usnauue Ha Ip. Hocutene: Jla6o-




DPaTOpHBIN OPaKTUKYM [0 MaTepuanoBeneHuio [DnexkTpounsiii pecype] / JI. B. Kap-
ToHOBa, A. B. Koctun, B. b. [IBeTaeBa; BraguMupcKuii rocy1apcTBEHHBIA YHUBED-
curer (Bal'Y); mon pen. A. B. Koctuna, B. A. Keunna. — Bragumup, 2007. — ISBN
5-89368-780-9.

Ilepuoduueckue uzdanusn:

XKypnans! «Bornpockl MarepuanoBeneHus», «Matepuanosenenuey, «Mera-
JOBEJIEHHE M TepMudecKas oOpaboTka MeTamnoB», «BECTHHK MaIIHHOCTPOEHHS,
«JIuteliHOe MPOU3BOACTBOY, «JluTeluk Poccumn», «LIBeTHas MeTamtypris»

IlIpozpammmnoe u kommyHukayuonroe obecneverue
Onepaumonnas cucrema Windows, craHapTHbIE OQUCHBIE IPOrPAaMMBI.

InekmponHble 8epcul NOCOOUN 1 METOIUYECKHUX Pa3spaboTOK U yKa3aHMIA:

1. Kapronosa JI. B. Munu-cnoBapp TOJIKOBaHUSI OCHOBHBIX TEPMHHOB IO
muciunnuee «Marepuanosenenuey [OnexTponHsiit pecype] / JI. B. Kapronosa;
Bnanumupckuii rocynapersennslii yausepeurtet (Bal'V), Kadenpa nurelinsix mpo-
IIECCOB ¥ KOHCTPYKLMOHHBIX MAaTepuUanoB. — DJIEKTPOHHbBIE TEKCTOBbIe naHHbie (1
¢ain: 227 K6). — Bnapumup: Bnagumupckuii rocylapCTBEHHBId YHUBEPCUTET
(BaI'Y), 2011. — 32 c. — 3arnaBue ¢ TUTysIa 3KpaHa. — bubnuorp.: ¢. 32 . — Crobo-
HBIM JOCTYIl B 3JIEKTPOHHBIX YHMTalbHBEIX 3anmax Oubmuorexku. — Microsoft Office
Word. — <URL:http://e.lib.vIsu.ru/bitstream/123456789/2825/1/00209.doc>.

2. Kapronosa JI. B. JlabopaTropHblii nIpakTUKyM MO JucuuiuiiHe "Mare-
puanoBefieHue" NI TeXHUYECKHX HalpaBiIeHWH TOArOTOBKH [DIIEKTPOHHBIA pe-
cypc]/ JI. B. Kapronosa; Binagum. roc. yr-t um. A. I'. u H. I'. Cronerossix, Kadenpa
JIMTEHHBIX MPOLIECCOB U KOHCTPYKI[MOHHBIX MaT€PHAJIOB. — DJIEKTPOHHBIE TEKCTOBEIE
nauusie (1 daitn: 2,48 M6). — Bnagumup: Bnagum. roc. yu-t um. A. I'. u H. T, Cro-
neroBbiX, 2013 . — 84 c. : un. — 3arnaBue ¢ TUTyNa 3KkpaHa. — bubmmorp.: ¢. 83. —
CBOGOIHBIN JOCTYIT B 3JIEKTPOHHBIX YUTAIBHBIX 3aax Oubnuorexu . — Adobe Acro-
bat Reader . — <URL:http://e.lib.vlsu.ru/bitstream/123456789/2673/1/00254.pdf.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLIAHBI

1. Cenmanu3upoBaHHas ayauTOpusi, 060pyAOBaHHAs MeTAIOrpaduyecKuMu
mukpockonamu. Habopel mukponundos, amb00Mbl MUKPO- U MAKPOCTPYKTYP.

2. CnenmanusupoBaHHas ay AMTOpuUs, 000pyfOBaHHAs TBEPAOMEPAMH, [EYaMU
IJIs. TepMOOOPabOTKY.

3. CrnenuanusupoBaHHas ayUTOpHs, 00OpPYZOBaHHAS TOKAPHBIM, CBEPIIHIIb-
HBIM CTaHKaMM; T1€4bI0 COIIPOTHBIIEHHS; CBAPOYHBIM 000PYAOBAHHUEM.

4. JlekuMoHHBIE ayIUTOPHH, 060pyAoBaHHBIE TTpoekTopamu. HoyTOyk.




Pabouas nporpaMma JHCIUHIUIHHEl COCTAB/IEHA B COOTBETCTBHH ¢ TpeDOBaHHAMH
@T'OC BO no nanpasnenuio 23.03.01 «Texnonorus TpaHCIOPTHLIX MPOLIECCOBY.

PaBouyto nporpamMmy cocrasuil
noueHt kadenpsl TO u KM, k.1.1. JL.B.

["nasnstii Texnonor OO0 «Kasanckoe) i

HHHOBAlLIHOHHOE 00BeIMHEHHE E.B. Cepena
[Tporpamma paccmoTpeHna u ofobpeHa | A ;r:.«.-. in ad gapel TO u KM
nporokon Ne  Za or _9.04 2015 rona NG

3asenyrommii kadeapoii T u KM B.A. Keuun

Pabouas mnporpamma paccMorpeHa H oaoOpeHa Ha 3acenaHuud  y4deOHo-
meToaH4eckoi koMHccuu Hanpasienus 23.03.01 «Texnosnorusa TpaHcnopTHbIX Npo-
LIECCOB.

nporokon Ne & ot _6.0% 2015 rona

[Ipeacenarens KOMHCCHH \_@6@& IILLA. Amupceiinios




JIMCT NEPEYTBEPKIEHW 51
PABOYEN ITPOTPAMMBI U CHMILIMHBI (MO1Y.JIS)

Pabouas nporpamma omobpena na 2016 ~ 203 yyebHplii rog

[IpoTokon 3acenanus kKageapei Ne 3 ot 13.99 IGrona

3aBenyromuii Kadeapoii Wéﬁf/’

Pabouas nporpamma onoOpena Ha 29 17— 20 (4 yueGHBIH rox

ITporokon 3acenanus kadenper No 2 ot 2. 09 29/Zrona

3aseyrowmii kadeapoii W’f?

PaGoyas nporpamma ogobpena Ha yueOHbIi ron

IIporokon 3acenanus xadeaper No 0T roza

3asenyromuit kadeapoii




