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1. HEJIM OCBOEHUS AU CUHUITJIUHBI

Heabio aucuuninubl «MartepuanoBenenue. TexXHOIOrus KOHCTPYKUMOHHbIX
MaTepHuasioBy» siBjseTcss 00ydyeHHe CTY/IGHTOB HayYHbIM OCHOBaM BbIOOpa Marepuasia
C YYETOM €ro cOCTaBa, CTPYKTYpPbl, TEPMUUECKON 00pPabOTKH U JOCTUTAIOIIUXCS TTPU
3TOM DSKCILUIyaTallMOHHBIX U TEXHOJIOTHYECKHUX CBOWCTB, HEOOXOAUMBIX JIJIs MPHOO-
POCTPOEHHUS U MALIIMHOCTPOEHHS, a TAK)Ke J1aTh NIpeAcTaBleHre 00 OCHOBHbBIX TEXHO-
JOTUYECKHX METO/1ax MOy4YeHHUs JleTallel U3 KOHCTPYKUHMOHHBIX MaTEPHAJIOB.

B pesynbrate OCBOEHMS JAHHOW JIUCUMILUIMHBL Y CTYAEHTOB (POPMHUPYIOTCS OC-
HOBHbIE OOILEKY/IbTYpHbIE KOMIIETEHUMH, oTBevatolue TpedoBanusm OI'OC BO, k

pesynbratam ocBoeHus OIIOIT BO no nanpasnenuto 27.03.02 «Ynpasnenue kaue-
CTBOMY.

Tabnuua 1. TpeGoBanus K pe3ybTaTraM OCBOEHMs MPOTrpaMMbl OakalaBpuara

Kox Tpebosanus K pe3yibTaTaMm OCBOCHHS MporpaMmbl OakanaBpuara
OK-7 CIIOCODOHOCTh K caMOOpraHu3aliy U caMmooOpa3oBaHUIO

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Yyebnas aucuuniauna «MarepuanoBejeHue. TeXHONOrUss KOHCTPYKIMOHHBIX
MaTepuasoB» OTHOcUTCs K 06a3oBoit yactu Oioka 1 OINTOIT BO. Jlannyio aucummniu-
HY CTYJEHTBI U3y4aloT BO 3-M ceMecTpe.

JUis ycnemHoro ycBoeHus cTyleHTaMu Kypca «MatepuanoBeaenue. TexHonorus
KOHCTPYKLIMOHHBIX MaTepHaoB» HEOOXOJMMO 3HAHUE OCHOBHBIX KypCOB BBICIICH
MaTeMaTHKH, XUMHUH, pusuku. M3 Kypca Beiciedl MareMaTHKU HCIOJb3YIOTCS die-
MEHTBI AU (epeHIIMaTbHOr0 U HHTErpalbHOro ucuucienus. Kype xumuu odecrnevu-
BaeT CBEJIEHUSIMU O THIAX CBSA3M B TBEP/BIX TEJaX, JHEPreTUKe U KMHEMaTHKe XUMH-
YECKHX IPOIIECCOB, CTPOCHHH IOJIMMEPOB, TEOPUU KOPpOo3uHM MeraioB. M3 kypca
(U3MKK NpU M3YYEHHH JAHHON AUCLMIUIMHBI UCIIOJB3YIOTCS CIEAYIOIIMEe pas3jiesbl:
(dusuka TBEepaOro Tena, (pU3MKa IEMEHTAPHBIX YaCTHIl, MOJIEKYJispHas (Gpu3uKa, Tep-
MOJAMHAMHKA, 3aKOHBI JU(D(Y3UH U 3TEKTPONIPOBOIHOCTH.

3HaHUs ¥ HABBIKH, M0JyYeHHbIe TIPU MU3YUCHHUH JaHHOIO Kypca, IUPOKO MpUMe-
HSIOTCS CTYJICHTaMM NPU U3YYCHHUM JAPYTUX JAUCHUIUIMH OJ0Ka |: OCHOBBI KOHCTPYH-
pPOBaHMs CPeJICTB U3MEPEHHM; METO/Ibl U CPEJICTBA U3MEPEHHUH, MCIIBITAHUI U KOH-
TPOJIsl; METPOJIOrMYecKasi IKCIepTH3a 1 HOPMOKOHTPOJIb; OCHOBBI TEOPHH HAZEKHO-

CTH W JIp., @ TAK)Xe MPU KypPCOBOM IPOECKTUPOBAHWU M BBINIOJIHEHUN KBaJIM(DUKALIM-
OHHOM PabOThI.



3. KOMIIETEHIHUHU OBYYAIOILIETOCSI, POPMUPYEMBIE
B PE3VJIBTATE OCBOEHUSI AMCUHUIIJIMHBI

B pesynprare 0CBOEHUS AMCUMIUIMHBI 00YYAIOIIMNACS JIOJDKEH JAeMOHCTPUPOBATH
clelylolMe pe3yibTarhl 00pa3oBaHus:

HMETh NpeacraBJdeHHe: O IMEPCIICKTUBAX PA3BHUTHUA MATCpHUANIOBCACHHA KAK HayYKH

(OK-7);

3HATH: OCHOBHbBIE I'PYIIbl COBPEMEHHBIX MaTepUaloB, X CBOMCTBA M 00JIACTH IpH-
MeHEeHUsI; GU3UYECKYIO CYIIHOCTh SIBJICHUN, MPOUCXOSIIMX B MaTepuagax B ycllo-
BUSIX MPOU3BOJCTBA M10]1 BO3JEHCTBHEM BHEIIHUX (DaKTOPOB (HarpeBa, OXJaxkIeHHs
U 1p.), UX BJIUSHUS HA CTPYKTYpPY, @ CTPYKTYpbl — Ha CBOMCTBA COBPEMEHHbBIX Me-
TAIJIMYECKUX W HEeMEeTaUIMYEeCKMX MaTepUasioB; CYLIHOCTb OCHOBHBIX METOJIOB I10-
JTy4eHHs] 3aroTOBOK; CYIIHOCTh JIMTEHHOIO MPOU3BOJICTBA, 0OpabOTKM METassioB
JaBjieHUueM, cBapku, 00padboTku metasuioB pesanueM (OK-7);

yMmeTh: 000011aTh U aHaIU3UpOBaTh MHGOPMALIMIO; aHAM3UPOBaTh (ha3oBble Ipe-
BpallleHHsl TpU HArpeBaHUU U OXJIAXKICHUHU CIUIABOB, MOJB3YSCh AMArpaMMaMHu CO-
CTOSIHUSI IBOMHBIX CHCTeM; paboTaTb Ha CBETOBOM MUKPOCKOTIE; BBISBISTH Ha LUIH-
dax THUMUYHBIE CTPYKTYypHBIE COCTaBISIOLIME, MPOBOAWTH MeTaorpaduveckuii
aHaJIM3 MPOMBILIEHHbBIX CTalled U YyT'YHOB, LIBETHBIX METAJJIOB U CILIABOB; ONpe/ie-
JSITh TBEPAOCTh ¥ MEXaHUYECKHE CBOWCTBA MPU CTATMUECKUX M JUHAMHUYECKUX MC-
MBITAHUSX, aHAJIM3UPOBATh PE3yNIbTAThI 3TUX MCIBITAHUM JUISi CPaBHUTEILHOM OlleH-
KW CIUIABOB M HeMeTaJuIM4ecKHX marepuasioB. [IppuHMMarh TeXHHYeCcKH 00OCHOBaH-
Hble pelleHus 1o Beidopy Marepuanos (OK-7);

BJIaAeTh: MPAKTHUYCCKMMHK HABBIKAMH HCCIIE/IOBAHHWA U KOHTPOJIA MaTepualoB (OK-

7).

4. CTPYKTYPA U COAEPKAHUE JTUCHUITJIMHBI

4.1. Pa3znenbl JUCHMIUIUHBI U BUJIbI 3aHSITHIM:

OOuiasi Tpy10eMKOCTb JUCLMIIMHBI COCTaBIseT 3 3ayeTHble eauHMIbl, 108 ya-
COB.



Tabmuna 1. Pazmens! JUCHUIIIUHEBI U BHBI 3aHITHIA

Buusl yuebHoit paboTsl,
BKJII0Yas CaMOCTOATENbHYIO
paboTy CTYAEHTOB U DopMbl
= TPYIOEMKOCTh (B yacax) TEKyLLero
g O0beM yuelHoI KOHTPOJIA
= 3 E = o paboThl yCIIeBAeMOCTH
Ne Paznen 3 3 = \§ é C [PUMEHEHHEM (no nedersim
n/n {aucuMninuusl| 2 = . ® | & g o | MHTEPAKTHBHBIX cemecmpa),
~ g = |8 3 e U = METO/10B (opma
e 5 § §. E 6 E (B yacax / %) NPOMEKYTOHUHOH
=N g ~ aTTecTaluu
g g = (no cemecmpam)
E|8| <
5|8
| | Paspmen 1 3 1-2 2 2 -
2 | Paspgen 2 3 3-4 2 4| 4 2 2/20
3 | Paspen3 3 3-4 - 2 2 1/50
4 | Paznen 4 3 5-6 2 -
5 | Pazpen5 3 5-6 2 4 2 1/17 PeiiTunr-kontposs |
6 | Pasmen 6 3 1 7-10 4 4| 4 - 3/25
7 | Paznen? 3 | 11-12 | 1,5 2 3 1/29 PelTHHI-KOHTpOJIb 2
8 | Pa3men 8 3 | 11-13 1 2 0,5/50
9 | Pasnen 9 3 [ 13-14 ]025] 2 3 0,5/22
10 | Paznen 10 3 13141025 2 2 0,5/22
11 | Pazgen 11 3 | 13-14 1 -4 3 1/20
12 | Paznen 12 3 | 15-16 I 4 3 1/20
13 | Pazmen 13 3 | 15-16 I 4 3 1/20
14 | Pa3pen 14 3 [ 15-16 12 3 3/25
15 | Pa3pen 15 3 [17-18| 2 2 - - PeiiTuHr-konTpons 3
Beero | 3 18 18 [ 36 | 18 | 1 k.p. | 36 15,5/22 Jauer

4.2. Copnepxanue pa3ieyoB IUCIHUILUIAHEI

Pasoen 1. Beeoenue. Knaccugpuxayua mamepuanos. Kpucmannuueckoe cmpoerue
Memannos.

Tema 1.1. 3nauenue, uenb U 3a7auu Kypca «MarepuanoBenenue. TexHomorus
KOHCTPYKLMOHHBIX MaTepuanoBy. Kinaccudukauus marepuanos.

Tema 1.2. Kpucrannuueckoe crpoeHue metayyioB. [ledekTbl KpUCTAIIOB U HX
BIMsHME Ha cBoMcTBa. KpaeBble U BUHTOBbIE JuciIoOKauuu. TeopeTnyeckas U peaib-
Hasi TIPOYHOCTB.

Pazoen 2. Kpumepuu oyenxku mamepuanos.

Tema 2.1. Mexannueckue cpoiictBa. Kpuas nedopmauum (s pacTsokeHus ).
IIpounocTHele XapakTepucTHKU. MeToasl u3MepeHus: TBepaocTu (MeToasl bpunen-
14, Poxsenna, Bukkepca, MukporBepaocts, [Tonsau, [lopa, Mooca).

Tema 2.2. Ctpyktypa. MUKPOCTPYKTYpHBII aHAIM3. MaKpOCTpyKTYpHBINA aHATIH3.

Tema 2.3. PeHTreHOCTpyKTypHOE HCCleJOBaHHe MeTa/liIoB. BO3HMKHOBEHHE
peHTreHOBCKHX Jy4ei. OOopyoBaHMe, MCIONb3yeMOe IPH PEHTIeHOCTPYKTYPHOM
aHaluse.



Pasoen 3. [Inacmuueckasn oegpopmayus u pekpucmaniuszayus Memaios.

Tema 3.1. Bnusinue Haksena Ha cBOMCTBa MeTallsioB. Mcrosb30BaHUe HakJena B
MallMHocTpoeHuu. Paspylienune meraiia. CBepXIjIacTHYHOCTh MaTepHalloB.

Tema 3.2. Bausinue teMrepatypbl Ha CTPYKTYPY M CBOWCTBaA Je()OpMUPOBAHHOIO
MeTasa.

Pazoen 4. 3axkonwvl kpucmaniusayuu Memanios.

Tema 4.1. 3akoHbl KpyucTamin3auuu MetamioB. CBoOOHASE YHEPTUsl U SHTPOIIHSI.
CkpbiTasi TEIUIOTa KPUCTAIUIU3ALUK. AMOP(HbIE METaIlIIbI.

Tema 4.2. Ynpapnenue pazmepom 3epHa. CTpoeHHUE KPUCTAINIMYECKOrO CIAUTKA.

Paszoen 5. Ocrnoebt meopuu cnnagos.

Tema 5.1. Buasl craBos. [IpaBuno ¢as. [loctpoenue quarpamMm coCTosiHUS.

Tema 5.2. JluarpaMMbl COCTOSIHUS ABOWHBIX CILJIaBOB. [IpaBuiio 0Tpe3Kos.

Tema 5.3. IlpaBuno KypnakoBa. CBsi3b M@Ky THIIOM JUarpaMMbl COCTOSIHHS
JBOMHBIX CILJIABOB U CBOWCTBAMHU CIIJIABOB.

Pazoen 6. Cnaasvl na ocHose dicenesa.

Tema 6.1. XKene3zo. [Tonumopdusm xkenesa. Jnarpamma COCTOSIHUS CIUIABOB Ke-
Jie3a ¢ yriaepoaoM.

Tema 6.2. Yrnepoauctbie ctanu. YyryHsl.

Tema 6.3. Teopus U npaKTHKa TeEpMUUECKOH 00pabOTKU yriIepoUCThIX CTallel.

Tema 6.4. OCHOBBI Je€rMpoOBaHUs CTadU. BiusHUE NErHpyrOIUX JJIEMEHTOB Ha
CTpYKTYpy ¥ cBoiicTBa cTtanu. Knaccudukanus jerupoBaHsbix cranei. OcobeHHOCTH
TepMOo0OPabOTKH JIerMPOBAHHBIX CTaJIEN.

Pazoen 7. [{eemnwvie memannol u cniaseol.

Tema 7.1. Mejib, ee cBoicTBa M 001acTh NpUMeHeHUs. MeHO-HUKelleBble CIlla-
Bbl. bpoH3bl. JIaryHu. [IpuMeneHnure MeIHbIX CIJIaBOB.

Tema 7.2. AnoOMUHHH, ero cBoicTBa U 00JIaCTh NPUMEHeHUs. JluTeiinblie U je-
bopMupyeMble aTrOMUHUEBbIE crijlaBbl. JlypantoMuHbl 1 UX TepmoodpadoTka. Ilpu-
MEHEHHE aJllOMUHUEBBIX CIJIABOB.

Tema 7.3. Turan, ero cBoiicTBa u o0nacte npumenenus. Knaccudukauus tura-
HOBBIX CIUIABOB U WX IIPUMEHEHHE.

Pazoen 8. Komnoszuyuonnsie mamepuaisl.

Tema 8.1. Obuiasi xapaktepucTuka M kjaccudpukauus. CtpoeHue, CBOMCTBA U
NpUMeHEeHHe KOMITO3ULIMOHHBIX MAaTepHasoB.

Pazoen 9. Hanocmpykmyphwvie mamepuansi. Hememannuuweckue mamepuanol

Tema 9.1. HanoctpyktypHble Matepuasbl. OOlLLas XapakTepuCcTHKa, CBOMCTBA U
MPUMEHEHHE HAHOCTPYKTYPHBIX MaTepHaIOB.

Tema 9.2. IlnacT™accsl, UX 0COOGHHOCTH U 00JACTH MPUMEHEHHUs B KAa4eCTBe
KOHCTpYKLMOHHOTrO MaTepuaia. Cocras rulactmace. Hanonnurenu macrmacce. Knac-
cudukanus nnacrmacc. CpoiicTBa U 00JacTh MPUMEHEHHS TEPMOIUIACTHYECKUX H
TEPMOpPEaKTUBHBIX IJIacCTMACC.

Tema 9.3. Pe3unbl, uX 0cOOGHHOCTU U OONACTH NpUMeHeHus. BynkaHu3aius.
Cocras pe3unbl. Knaccuukauus pe3uHOBBIX MaTepHasoB.

Tema 9.4. Kepamuueckue marepuaibl.

Tema 9.5. Matepualibl, NpUMEHsI€Mble B aBTOMOOUIECTPOEHHH.



Pazoen 10. Bvibop mamepuanos.

Tema 10.1. OOume pekoMeH1alMu 110 BbIOOPY MaTepUallbl.

Pasoen 11. OcHosol 06pabomku memanios 0aeieHuem.

Tema 11.1. Buasl 06paboTku MeTamioB J1aBlIeHUEM.

Tema 11.2. KoBka: cylHOCTb, OCHOBHBIE OINEpaALMU, NPUMEHSEMBbIH UHCTPY-
MEHT.

Tema 11.3. O6beMHast WITAMNOBKA: CYIIHOCTb, CXEMBbI, 00JIaCTh IPUMEHEHHUSI.
JlucroBasi LITAMIIOBKA: CYLIHOCTh, OCHOBHbIE Ollepalluu, 000py/10BaHHE.

Pasoen 12. Ocnoswl 1umetino2o npouzeoocmeda.

Tema 12.1. CyHOCTb JIMTEHHOrO NMPOU3BOJICTBA. JJIEMEHTbl JUTEHHON (op-
mbl. JIuTelnblie cBoiicTra. JledexTs.

Tewma 12.2. Jlutbe B necyanslie Gopmbl.

Tema 12.3. M3rotoBiieHHe OTIMBOK ClIEUATBHBIMU CIIOCOOAMH JIUThS.

Pazoen 13. Ceapouroe npouszsoocmeo.

Tema 13.1. CBapuBaeMmocth crajeid. CoiictBa ayru. MCTOYHUKHM ¢BapO4YHOIO
TOKa U UX XapaKTEePUCTUKU. THUIIbI CBAPHBIX LIBOB U COEAMHEHUH.

Tewma 13.2. Pyynas nyroBasi cBapka: CyLIHOCTb, CX€Mbl, 00J1aCTh IPUMEHEHHS.

Tema 13.2. CymHocTh, cXeMbl, 00JaCTh NPUMEHEHUSI CBApKU: Mo (IIIOCOM, B
cpe/ie 3allMTHBIX Ia30B, MJIA3MEHHOM, dIEKTPOLIIAKOBOH, 3JIEKTPOHHO-/IyY€eBOM, Ia-
30BOMH, 2JIEKTPOKOHTAKTHON CTBIKOBOM, TOYEYHOMU, IIOBHOM.

Pa3zoen 14. Ocnoebi 0bpabomiu memanios pezaHuem.

Tema 14.1. Knaccudukauus 1BHKEHUH B METAJUIOPEXKYLIUX CTaHKax. MeTo/1bl
(dhopMooOpazoBanus MOBEPXHOCTEH JleTaneid MallMH. DJIEMEHTbI PeKUMa pe3aHusl.

Tema 14.2. O6paboTka 3aroTOBOK Ha TOKapHBIX, CBEPJIMIIbHBIX, (Dpe3epHbIX M
uuiMoBasbHBIX cTaHKaX. CXeMbl, MHCTPYMEHT, 000py/0BaHue, Buabl padbor. Meto-
JIbl OTJIEJIOUHOM 00paboTKH.

Tema 15. Ochogol 06pabomku memaios 1azepom.

Tema 15.1. Knaccudukaiuus TeXHOJIOMMUECKUX J1a3epOB U UX YCTPOMCTBO; BO-
MPOCHI JIa3epHOM Pe3KU, CBAPKHU U J1a3epHON 00padOTKHU MOBEPXHOCTEM.

3aKiroyeHue.

4.3. JIeKUMOHHBIN Kypc

OObeM NEeKIIMOHHOM Harpy3ku cocTtaBisieT 25 % ot obuiero odbemMa ay AMTOPHOMN
Harpy3KH.



Tabnuua 3. Pacnpenenenue neKUMOHHON HArpy3KH Mo GopMam MpoBeIeH s

O0beM Harpy3ku
(B yacax)
No Painen Jlekuuu-
2 Jlekuuu
n/n AMCUMIITHHBI . | KOHCyabTaUMu
B TPAAMLIHOHHO#
B AKTHBHO#H
dopme
topme
| Paspen 1. Beenenue. Knaccudpukauua marepuanos. Kpucran- ) i
JIMYECKOE CTPOEHHE METAJLIOB.

2 | Pazpen 2. Kpurepuu OUgHKH MaTepHanos. 0,5 1,5

3 Paznen 5. OCHOBEI TEOpHH CNJIABOB. 155 0,5

4 Paszen 6. CruiaBbl Ha OCHOBE KeJlesa. 2 2

5 Paznen 7. LiBeTHbie MeTa//Ibl H CIJ1ABbI. | 0,5

6 | Pazaen 8. KoMno3MLUHMOHHBIE MATEPHAILI. 0,5 0,5

7 Paznen 9. HanoctpykTypHble martepuansl. Hemerannuueckue ) 0,25

MaTepHabl.

8 | Paszzen 10. BeiGop matepuanos. - 0,25

9 | Pasgen 11. OcHoBbl 006paboTku MaTepHailoB. 0,5 0,5

10 | Pazpen 12. OcHOBBI IMTEHHOI0 NPOM3BOACTBA. 0,5 0,5

11 | Paspen 13. CeapouHoe npoM3BOACTBO. 0,5 0,5

12 | Pasznen 15. OcHoBbl 00paboTKH METANIOB Na3€pOM, 2

HUroro 11 i}
Beero jiekunoHHOI HATPY3KH 18

4.4. IlpakTuueckue 3aHATHS

IIpakruyeckue 3aHATUS SBIAKOTCS (OPMON TIpyNIOBOM ayJAUTOPHOH pabOThI B
HeOOJIBIIKMX IPyINax Ul OCBOGHHs MPAKTUYECKUX HABBIKOB C 11eJIbI0 (hOPMUPOBAHUS
OCHOBHBIX OOLIEKYJIbTYpHbIX KoMIeTeHUUH (OK-7), HEoOXOMMMBIX JUIsi OCBOCHMS
OCHOBHOM 00pa3oBare/ibHON POrpamMmel.

Tabnuua 4. [lepeueHb TeM NPaKTHUYECKUX 3aHATHIH

No Ne paznena : [Tponosku-
HaumeHoBaHue NMpakTHYECKUX 3aHATHH

n/m | JUCLUILIMHBI TEJIbHOCTh
1, Paznen 2 PeHTreHOCTPYKTYpHbBIN aHaJIH3 4
2. Pasnen 5 | /luarpaMMel COCTOSIHUSA JIBOMHBIX CIJIABOB 4
3 Pasznen 6 JluarpaMma CoCTOSIHUS JKeJIe30-YTIIepoT 4
4. Paznen 9 N3yuenue cTpyKTypb! QyIIEPEHOB, HX TPOU3BO/IHBIX H )

HaHOTPYyOOK B

5 Pasnen 10 | Beibop marepuasios (¢ pazdopom KOHKPETHOH CHTyalnH) 2
6. Pazgen 11 | TexHOMOrUs H3roTOBICHHUS MOKOBOK 4
2. Paspen 13 | Buibop cnocoba cBapku -
8. Paznen 14 | MzyueHue reoMeTpun TOKApHBIX PE3LOB -
9. Paznen 14 | O6paGoTka Ha TOKApHBIX CTaHKAX 4
10. Paznen 15 | O6paboTka Ha BEpTHKATIBHO-CBEPIHIILHOM CTAHKE 4
36

Bceero:




4.5. JlJabopaTopHblit MPakTHKYM

JlabopatopHblii MpakTUKyM sBiIsieTcst HOpMOM IPpyIIOBOM ayAMTOPHOM paboThl B
HEOOJIBIIMX IPyNMax /s OCBOCHHUS MPAKTHYECKUX HABLIKOB C 1ENbi0 GOPMUPOBAHMUS
OCHOBHBIX OOLIEKYJIbTYPHBIX KOMIIETEHILIUH, HEOOXOAUMBIX JUIsi OCBOEHUSI OCHOBHOM
obpasoBaTtesibHOMN nporpammel (OK-7).

Tabsmua 5. Ilepevens pabor 1abopaToOPHOIo NpakTUKyma

Ne Ne paznena
Haumenoanue nabopatopHeix padoT [IponomxurensHOCTD
| n/m | AMCUMILIHHEI
I, Pasnen2 | Merosibl u3MepeHUs TBEPJOCTH 2
| 2 Paznen 2 MUKpOCTPYKTYPHBIH aHAIN3 METAJIIIOB M CIIABOB 2
[InacTnyeckas nedopmaius U peKpucTasIM3alus
4. Paznen 3 bop bexp 2
METAJLJIOB M CILIABOB
MUKpOCTPYKTYPHBIH aHAJIN3 YIIEPOJAMCTHIX CTa-
4. Pasnen 6 SPOCIPYRIIP SHIER 2
JIeii B paBHOBECHOM COCTOSIHUM
5. Pasnen 6 Tepmuueckas o6paboTka yriepoaucThIX cTanel 2
6. Pasznen 7 MHUKpOCTPYKTYPHBII aHAIM3 [BETHLIX CILIABOB 2 i
TexHOoMOrHs H3rOTOBICHUS OTJMBOK B NECUAHO-
T Pazpnen 12 +
IJIMHUCTBIX (hopmax
Jlazepnast pe3ka, Ja3epHasi cBapKa, MOBEPXHOCT-
8. Paszen 15 pHas p P P P 2
_ Has jaszepHas obpaboTka
Bceero: 18

4.6. CamoctosTenbHas paboTa

CamocrositenpHas paboTa CTY/IGHTOB SIBJISIETCS] BaXKHEHILIUM KOMIIOHEHTOM 00pa-
30BaTeIbHOTO MpOLEcca, Pa3BUBAIOLIMM UX CIIOCOOHOCTH K CaMOOOYUYEHHIO U MOBbI-
ILIEHUIO CBOEIO MPO(ecCHOHATLHOIO YPOBHSIL.

Llens camocTosTebHOM paboThl - CaMOCTOSITENILHO MPHOOPETATh HOBBIE 3HAHMS,
WCTIOJNIB3Ysl COBPEMEHHbIE 00pa3oBaTelIbHbIe TEXHOJIOTHH, 00001arTh, 0(GpOPMIISTS,
NPEJCTaBIIATh U JIOKJIa/IbIBaTh Pe3yJIbTaThl BHINOJIHEHHON paboThl, a TakKe KpUTHYe-
CKH aHaJM3UpoBaTh IOJyYEHHbIE 3HAHUSI U apryMEHTHPOBAaHO OTCTAWBATL CBOM
npeioxenus (OK-7).

CamocrosTenbHas paboTa HarpaBieHa Ha U3yueHHe, 3aKperUIeHHe U yriyolieHue
OCBOEHHUs1 yueOHOro Marepuaiia.

4.7. KontponbHas pabora

PazpaGoTanHbiM y4eOHBIM IMIAHOM MPEIyCMOTPEHO BBIMOJIHEHHE KOHTPOJILHOM
paboThl 10 NpPesIoKEeHHOMY 1PeroiaBaTeeM BapuaHTy. BrInonHeHne KOHTPOILHOM
paboTh! HanpasiieHO Ha (POPMUPOBaHUE CIIOCOOHOCTEN K CAMOCTOSTEILHOMY [103HA-
HUIO U OOYYEHHIO, MIOUCKY JIUTEepaTypbl, 0000LIIeHHIO, OQOPMIICHHIO U Npe/ICTaBIIe-
HUIO MMOJIYy4YeHHbIX pe3yibTaTtoB (OK-7).



5. OBPA30OBATEJIBHBIE TEXHOJIOI'MU

B npenosaBanum Kypca UCIOJIB3YIOTCS PEUMYILECTBEHHO TPaAuLIMOHHbIe o0pa-
30BaTE/IbHbIC TEXHOJOIHU: JIEKLUHU, IPAKTUYECKHUE U J1aDOopaTOpHbIE 3aHSITHSI.

Jlekumonnsli Matepuan odopmieH B BUIE NpPE3eHTAMM C MCIOJb30BaHUEM
cranjapTHoi nporpammel B PowerPoint. /lnst nemoHcTpauuu JlaHHOTrO HarjsiiHO-
WIITIOCTPUPOBAHHOIO MaTepHalla JEKLUH HUCIOJb3yeTcsl COOTBETCTBYIOLLAs alrapa-
Typa (HOyTOyK, IPOEKTOP).

B pamkax npoBejieHHs JeKUUHA, NpaKTHYeCKUX padoT U JabopaTOPHOro NMpakTH-
KyMma 3aljlaHupOBaH pa3dop KOHKPETHBIX CUTyalMi ¢ Leibio GOpMUPOBAHUS U pa3-
BUTHS IPO(PECCUOHATBLHBIX KOMIIETEHUMH y 00y4aroluxcsl, a TaKxkKe MpeycMOTPEHO
[IPOBEJCHUE 3aHATUN B aKTUBHOU (hopMe (JIEKLMU-KOHCYJIbTAllMU, MPAKTHYECKUE U
nabopaTopHble 3aHITUs B aKTUBHOM (opme).

[Tp1 BBINOJIHEHUM NMPAKTUUYECKUX U J1a00paTOpPHBIX pabOT CTYAEHTaM BbIJIACTCS
3a/laHusl 110 TeMaM MpakTHKyMa coryiacHo paboueli nporpammsbl. [locse BeinoaHeHMs
ouepeHON padoThl penojasarellb MPOU3BOIUT YCTHBIH ONpPOC MO MpeabLAyLIen pa-
bore.

C 1enblo aKTUBU3ALUK CAMOCTOSITENIbHOW pabOThI CTY/IEHTOB 11€J1€CO00Pa3HO UC-
I10JIb30BAHUE ONEPEekKAIOLIENH CaMOCTOATENbHON paboThl. CTyAEHTbI CAMOCTOSITEILHO
M3y4aroT OT/AEIbHbBIE TEMBI, OTJAEJIbHbIE BOIPOCHI, JOMOJIHUTEILHYIO JUTEpaTypy A0
U3y4YE€HHUs TEOPETHUECKOr0 Marepuasa, 4YTo No3BoJIsieT MpernojaBareiio oneperbes Ha
U3Yy4YEeHHBIN cTyjieHTaMu marepuain. [Ipu sTom BeipabarsiBatoTCst 3HaYMTENILHBIN Oa-
rak 3HaHW#, HaBbIKOB U YMEHH, CI0COOHOCTh aHAIIM3UPOBATH, OCMBICJIMBAThL U Olle-
HUBAaTh COBPEMEHHbIE COOBITHSI, pellaTh MpOoPecCUOHalbHbIE 3a1aud Ha OCHOBE
€J/IMHCTBA TEOPUM M MPAKTUKH, YTO rapaHTUPYET YCIELIHOe OCBOeHUE MPodecCuu.

6. OUEHOYHBIE CPEJACTBA U151 TEKYLIET'O KOHTPOJIS
YCHEBAEMOCTH, MPOMEXKXYTOUYHOUN ATTECTAIIUH
IO UTOI'AM OCBOEHMUS JINCHUIIJIMHBI U YYHEBHO-

METOAUMYECKOE OBECIIEYEHHUE
CAMOCTOSITEJIbHON PABOTBI CTYJIEHTOB

B coorBetrcTBuH ¢ [lonokeHueM 0 peMTHHIOBON CHCTEME KOMIIJIEKCHOM OLIeH-
KW 3HAHWH CTY/ICHTOB Ha OCHOBe HaOpaHHBIX 0aIOB, YCIEBAEMOCTh CTY/JIEHTOB Olle-
HUBAETCs CJIeAYIOIUM 00pa3oMm:

MakcumanbsHas cymma 0asioB, HaOupaeMasi CTY/IGHTOM 110 JIMCIMILIMHE, 3a-
KpbpIBaeMoOM cemMecTpoBoit arrectauueit, pasta 100.

B KkoHlle cemecTpa Mo J@aHHOM JUCHMIIMHE MPeAyCMOTpEeHa cjlada 3adeTa; 1o
pe3ynbraram paboThl B CEMECTpe CTYACHT MOXKET MOJIYYHTh OLCHKY:

- «3a4yTeHo» - oT 61 U OoJiee OAILIOB;

- «He 3auteno» - menee 60 0amioB.



3ajaHus 1151 ped THHI-KOHTPOJIS
(mecmoeble 3a0aHus, NPUMepHblil 6apUann)

Peiitunr-kontpous I
. Jlis rpaHelieHTpupoBaHHON KyOMYECKOM peIeTKH KOOPAMHALMOHHOE YUCJIO:
a) K12: 0) K8: B)['12; r) Ko;

2. Jlas rpaHEUEHTPUPOBAHHON PELIETKH YUCI0 aTOMOB (0a3suc), NpuUHaMIEKALUX OJHON
KPUCTAUIMYECKON pELIETKE, PABHO. ..

a) l; 0) 2; B) 4; r)6;
3. K ToueuHbIM JeeKTaM OTHOCAT. ..

a) BAaKaHCHH; 0) KpaeBble AUCIOKALIMHN;

B) 'PaHMlLIbl pa3jiena; ') BUHTOBBIE IUCIOKALMHU;

4. K nuneiHbIM 1edeKraM OTHOCAT. ..
a) BaKaHCHH, 0) AMCIOKALIMOHHBIE aTOMBI;
B) PaHULIbI pasjela; ') IMCIOKALIUM;

5. Ilpenen npoyHOCTH (BpEMEHHOE COMPOTUBIICHUE) ONPEIC/IAIOT Ha. ..
a) TBepJomepe; 0) npecce:
B) pa3pbIBHON MallMHE, ') MAATHUKOBOM KOIIpE;

6. Ha PHCYHKE IMOKa3aHa CXEMa U3MEPCHUS TBEPAOCTH 10 METOAY:

a) Bukkepca,
0) bpunens,
B) PokBesia,

r) [llopa
7. Meroxn OTHOCHMTCS K TPYIINE METOA0B U3MEPEHUs TBEP/IOCTH llapanaHu-
eM.
a) bpunenns; 0) [Tonbau; B) Mooca; ) lllopa;

8. B ueHTpe KpUCTAIMUECKOTO CIIMTKA MPU HOPMAJIBHBIX YCIOBHSAX OXJakaeHus oOpa-
3YIOTCS:

a) cToJa0UaThIE KPUCTAIIIBI; 6) MEJIKO3EPHUCTBIC KPUCTAILTBI;

B) KPUCTAJIIBI pa3IMuHO (OPMBI; I') PABHOOCHBIE KPUCTAILIBI;

9. ludpoii 20TmeyeHa 30Ha ...



a) MEJIKO3EPHHUCTHIX KPUCTAIIOB,
0) cTO0YATHIX KPUCTAILIIOB,

B) PABHOBECHbIX KPUCTAIIJIOB,

') PAaBHOOCHBIX KPUCTAILJIOB,

10. Mmerommecs HaanMuCen Ha OKy/1sipe MUKpOCKOna 0003Havaor ...

a) yBeJIMYEHHE; 0) pokycHOEe pacCTOAHHME U YUCIOBYIO allEPTypy;
B) (OKYCHOE pacCcTOsHUE; B) YMCJIOBYIO anepTypy:

11. a nuiMdoBaHHbIX 0Opa3Lax BUIHEI ...
a) Nopbl; 0) puCKM;  B)3epHA;  I') HEMETALIMYECKHUE BKIIOUCHUS;

12. YnpoyHeHne MeTa/ia B MPOLECcce M1acTUUECKOoi aedhopmaiu o0bsICHIETCS ...
a) NOBBILICHUEM [LIACTUYHOCTH;

0) yBeanyeHuem yucia AeEeKTOB KPUCTANIMYECKOrO CTPOCHHSI;
B) CHMIKEHUEM COTIPOTUBJICHUS AePopMalnu;
I) 3aTPYJAHEHHBIM JIBUKEHUEM JMCIIOKALIMA;

13.O0pa3zoBanue paBHOOCHBIX 3€peH M3 AehOPMHPOBAHHBLIX KPUCTAIJIOB HaOII0/1aeTCs
mpH...

a) MOJIMTOHU3ALUU; 0) Bo3Bpare; B) 3aKalKe;, I) PEKpUCTANIH3ALNHN;

14. Temnepatypa peKpUCTAIIM3ALMY /U1 CBUHLIA TEXHUYECKOM YUCTOTHI COCTAB/IAET:

) 87, 6) 20'C; B) -33°C, r) 600°C:

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

= T T e
- l [ /!"‘ " a) xuakas dasa,
-l /r ' 0) sxuaKas gasa U KpUcTaliasl Zn,
00 | B) JKkMKas (aza u KpucTaaibl Sn,
AR I) MEXaHUYECKast CMeCh KPUCTAMIOB Zn u Sn.
- s
20y i |
mmg—.f?_—__l 'Z 3+ Zn ]
sl :.9
W7 % w 5 & & % % o

Peitrunr-kourpous 11
1. Crpykrypa, npejcrasisiomias codoi cMech GpeppuTa U IEMEHTUTA, Ha3bIBACTCH. . .
a) ayCTEHUTOM;, 0) nepiurom; B) MApTEHCUTOM; T JieAeOypuTOM;

2. llpeacraBneHHas MUKPOCTPYKTYpa CTJIU ABJISCTC ....



a) MJIaCTHHYATBIM MEPIUTOM;
0) pepputom;

B) 36PHUCTBIM MEPIUTOM;

I) ayCTEHHUTOM;

3. Takyro MUKpPOCTPYKTYpPY UMEET...
- d - A . &
I, W R e a) cepblii YyI'yH;
Vet < e <5
e * ; 5 ©) Oenblit UyryH;
E' R A A, B) BLICOKOIIPOYHBIH YYT'YH;
i § o r) KoBKHiA uyryH:
- B -‘.
4. IlpencraBieHHass MUKPOCTPYKTYpa ABIAETCA ....
a) JOIBTEKTUYECKUM OCJIbIM YyTYHOM;
0) cepbIM UyTYHOM Ha (heppUTO-TIEPIUTHON OCHOBE:
B) KOBKUM YyT'YHOM Ha (eppUTHOI OCHOBE;
I) yriepoauCTOMN CTaNbIO;
5. llpuemiemas craib s U3rOTOBJICHUS MOJIOTKA — 3TO. ..
a) Y12; 0) Y7, B) P9; r) X12M;
6. W3 HuKenpuBeIEHHBIX BBICOKOKAYECTBEHHOW KOHCTPYKIMOHHOW CTajlblo sBJIACTCH
CTalb...
a) Y12; 0) P18; B) 30XI'CHA; r) 60C2;
7. W3 HUKeNnpUBEIEHHBIX KAUECTBEHHOM KOHCTPYKIIMOHHOMN CTaJIBbIO SBJISIETCS CTallb. ..
a) V12; 6) Cr3xki; B) A40; r) 60;
8. Crpykrypa ctayiu 45 nociie rnoJiHoro OTKura. ..
a) GpeppuT + nepauT; 0) LEMEHTHUT + MepJInT;
B) OEHHUT; I') MAPTEHCUT;
9. Jluddy3uoHHbII OTIKUT (TOMOreHU3ALMS). . .

a) npoBoAMTCs MpH Temreparypax Ha 30 — 50°C npeBbILIAIIMX TeMIEPaTypy COMULYC
CILIaBa;

0) aT0 Tepmuyeckas o0paboTka, 3aK/rouaroulascs B Harpee ctajiu Boilie JuHuu GSE u
IMOCJICYOLIMM OXJIAX/IEHUN Ha BO3/IyXE;

B) MpOTeKaeT 3HAUUTEIBbHO OBICTPEE B CIMTKAX U OTJMBKaxX OOJBLIOIO CEUEHMs;

r) 9T0 TepMuyeckas 00paboTka, MPOBOAMMAs € LEJIbI0 YCTPAHEHHS JIEHAPUTHOM JINKBA-
uuu npu temneparype 1100-1200°C;



10. DBTEKTUYECKHI YYT'YH COAEPKUT YIIE€pPOa B KOJIMYECTBE. ..
a) 4,0%: 0) 2,14%;
B) 3,0%:; r) 4,3%;

1. CninaB mapku CH25 nipejcrasisier coOOM. ..
a) cepbiil UyI'YH ¢ MUHMMAJIbHBIM 3HAYCHUEM Hpejiesia NPOYHOCTH
npu pactsokenun 250 Mlla;
©) cepblif YyI'yH ¢ MUHMMATBbHBIM OTHOCHTE/IbHBIM yUTMHEHHEM 25%;
B) Cepblii 4yTyH ¢ COAepiKaHheM yriepoaa 2,5%:;
I) CTajdb YIVIEPOAMCTYIO, cojepxkatnyto 0,25% yraepona;

12. Mapka uHCTpYMeHTalnbHOM serupoBanHoit cranu coctasa 0,9% C, 0,8% Cr, 0,8%W,
1,0% Mn —s70...
a) 09XBI; 0) 90XBI; B) 9XBI'; r)9XTI;

13.CrninaB P6MS npeacrasisier coOOM. ..
a) KOHCTPYKIIMOHHYIO CTallb, coJepskaliyto 0koio 6 % C u okono 5 % Mo;
0) KOHCTPYKILIMOHHYIO CTallb, cojepxaryto okoiso 0,6 % C u okono 5 % Mn:
B) OBICTPOPEIKYLIYIO CTalb, COACPsKaLLYIO 0K0JI0 6% W u okono 5 % Mo

') MHCTPYMEHTAIBHYIO CTallb, cojepkalyto okojo 0,6 % C u okosno 5% Mo;

14.CnmaB cucTeMbl Me/lb — LIMHK HA3bIBACTCA. . .
a) OpoH30ii; 0) METBLXHOPOM; B) HEM3WILOEPOM; T) JIATYHBIO;

15. OCHOBHbIE XapaKTEPUCTHKH aTIIOMUHMS — 3TO. ..

a) BBICOKAs MJIOTHOCTH, BHICOKAS TETIOMPOBOAHOCTD, BLICOKAs KOPPO3HOHHAs CTOMKOCTH;
0) Masias IJI0THOCTD, HU3Kash TEMJIONPOBOAHOCTb, HU3Kask KOPPO3UOHHAsA CTOMKOCTH,

B) MaJiasi TNIOTHOCTh, BHICOKAs TETUIONPOBOIHOCTH, BBICOKAs KOPPO3MOHHAS CTOMKOCTD;
r) Majiasi TUIOTHOCTh, BBICOKAsH TEIUIONPOBOAHOCTh, HU3Kask KOPPO3HOHHAs CTOMKOCTD.

Peiitunr-kontpoJb 111
1. Tlonumepsl, 0OpaTUMO 3aTBEPAEBAIOLIME [IPU OXJIAKAECHUM O€3 MPOTEKaHUS XUMHYe-
CKHX peaxkuuii, Ha3bIBaloT. . .
a) TEPMOIIIIACTUYHBIMMU; 6) amoppHBIMU;
B) TEPMOPEAKTUBHBIMH; I') KpUCTANIMYECKUMU;

2. HepocraTkoM niacTMacce ABJISIETCH. . .
a) rIoxas TeXHOJOIrMYHOCTE; 0) BbICOKas CTOMMOCTb;
B) CKIIOHHOCTb K CTApEHHIO; I') BBICOKas! MJIOTHOCTb;

3. Jlus ByJKaHU3ALMK KayuyyKOB LIMPOKO MCIONB3YIOT. ..
a) AaHTHOKCU/IAHTBI; 0) cepy: B) napa(uH; T) TaJIbK.

a) HaHOYaCTULAMU; 0) Kilacrepamu;
B) HaHO-(YJIbTPAAUCIIEPCHBIMU) MOPOLIKAMMU; I') rpaHyJjamMu;

5. CBOMCTBO JIMTEHHBIX CIJIABOB YMEHbIIATh OOBEM IPU 3aTBEPACBAHUU U OXJIAKICHUH
Ha3bIBAETCH. . .



a) )KUJIKOTEKYUYECThIO; 0) ycaukoii;
B) peKpUCcTalin3alueii; I') KpUCTAITU3aLHEi;

6. Jlig KOHTpOJA ypoOBHsS MeTajljla, 3aJMBAEMOro B JIMTEHHYIO MOJOCTh (GOPMBI, npeHa-
3HAYEH CJIEYHOLUH 3JIEMEHT JUTHUKOBOH CUCTEMBI -

a) BBINOP: 0) HUIaKOY10BUTENb;

B) CTOSK: I') MUTATEelb;

7. llpucnocobiennem, npu MOMOIM KOTOPOro B JIMTEHHOM (opMe MOMy4arT MoJ0CTh,
Onuskyto 1o Gopme U pazmepam K KOHGUIypalluu OTIUBKH ABISETCS. . .

a) MOJIeINb; 0) cTepiKeHb;

B) OI1OKa; ') CTOSIK;

8. O6paboTka METa/NIOB JaBJACHHEM OCHOBAHA HA MEXaHMUYECKOM CBOWCTBE. ..

a) MPOYHOCTH; 0) TBepaOCTH;
B) MJIACTUYHOCTH; I') XpYIKOCTH;

9. TexHonornyeckue npoLecchl U3MEHEHUS (OPMBI U pa3MEPOB 3aroTOBOK MO/ JACHCTBU-
€M BHEUIHUX CHJI, BbI3bIBAOIIUX TIACTHUECKYIO Ae(OpMaIHIO, HA3bIBAIOTCS. . .

a) CBapKoOM; 0) Tepmuueckoit 06paboTKOii;

B) JIUTBEM; r) o0pabOTKOI META/IJIOB JIaBICHUEM;

10. OCHOBHBIMM MHCTPYMEHTAMM MPH MPOKATKE ABISIOTCA. ..
a) LITaMIIbl; 0) MO10THI;
B) MaTpPHLIbI; I') BaJIKH;

1. CnocobHocTh MeTa/ula 00pa3oBbIBaTh KaueCTBEHHOE CBApHOE COE/MHEHHE Ha3blBaeT-
csl...
a) NJaCTUYHOCTBIO; 0) 3aKaJIMBa€MOCTBIO;
B) CBapMBAEMOCTbIO; I') IPOKAJIMBAEMOCTbIO:

12. Kakoit marepuan oGnajaer nydiueit cCBapuBaeMoCTbo?. ..
a) 4yI'yH; 0) HU3KOYIJIepOAUCTasl CTallb;
B) MEJIHBIE CIIJIaBbI; I') HU3KOJIETUPOBAHHAs CTallb;

13. Pyunyio n1yroBsyto cBapky uesnecoo0pasHo MpUMEHSTh 1A ...
a) yBEJINUEHUS MPOU30IUTEILHOCTH CBAPKH;
0) BBINOJIHEHUS LIBOB MPOU3BOILHON (hOPMBI;
B) YJIYUIlIE€HUs KAYeCTBA CBAPHBIX I1IBOB;
I) CBapKH U3/1eIUH U3 QJIIOMUHUEBBIX U MEHBIX CILJIABOB;

14. Jlna oOtaunBaHUs HApY)KHOW LIMIMHAPUYECKOW MOBEPXHOCTU MpU 00paboOTKE Ha TO-
KapHO-BMHTOPE3HBIX CTAHKAX HUCIO/IB3YIOT
a) MoJIpe3Hoii pesell; 0) pacTouHOIi peselt;
B) [IPOXOJHOMN YIIOPHBI; r) (pacOHHBIN pe3ell;

15. Onepaunﬂ 10 YBCJIIMYCHHUIO OTBCPCTHS, IMPOBOJAMMAA Ha CBCPJIMJILHOM CTAHKC, HA3bIBa-
CTCA...

a) hpesepoBaHueM; 0) uumgoBaHueMm;
B) TOUEHHUEM, I') pacCBEPJIMBAHUEM.



Bonpocobl Ha 3auer

I yaetrh: «MaTepuanoBeaeHue»

1. Knaccuduxauus marepuanoB. OCHOBHBIE THMbI KPUCTALIMUYECKMX PELIETOK Me-
Ta/1oB. JledeKThl KpUCTANINYECKOM pelleTKH.

2. Metoubl aHanM3a CTPYKTYpbl META/UIOB M CrIaBoB. Makpoctpykrypa. Ha3znauenue
MaKpOCTPYKTYpPHOro aHaiusza. MakpoaHanus uzioMoB Meta/uioB. Ctpoenue ciautka. Onpe-
JIeJIeHHe JIMKBALIMU Cepbl - METO/| OTeyaTkoB (MeToa baymana).

3. Muxkpoctpykrypa. [IpuroroBnenune mukpouniudos. O0aacTb NpUMEHEHUsS MUKPO-
CTPYKTYPHOTO aHaJIM3a.

4. Teepnocts. Knaccupukauus MeronoB usmepeHust tBepjaoctu. Metoa bpuness.
Meroa PokBesna. Meton Bukkepea. Metoa [oasau. Mukpotsepaocts. Meton [lopa.

5. VYnpyras u niactuueckas aegopmauus. Hakaen. Pekpucrannuzaums.

6. Kpucranauszauus. CTpoeHHE KPUCTATINYECKOTO CIUTKA.

7. Merannnyeckue cruiaBel. TUIIBI CIUTABOB.

8. IlpaBuno ¢a3. /lnarpamma cocTossHUs ABOMHOIO CIUIaBa ¢ MOJIHONW HEPaCTBOPUMO-
CTBIO.

9. JluarpamMmel COCTOSIHMSI IBOMHOIO CrulaBa: ¢ MOJHOW pacTBOPUMOCTBIO, C OrpaHu-
YEHHOH MOCTOSHHOM PaCTBOPUMOCTBIO M C OFPAHUYEHHOM NMepeMEeHHOiIT pacTBOPUMOCTBIO.

10. Jluarpammbl COCTOSIHUS JIBOHHOIO CIUlaBa: ¢ MOJUMOPGHBIMH NPEBpPALICHUIMU U
XUMHUUECKOro coe/inHeHus. CBA3b MEXK/1y CBOHCTBAMMU CILJIAaBOB M THIIOM JHarpamMM cOCTOSI-
HUSA.

11. CgoiicTBa MeTA/UIOB U CIUIAaBOB. XUMUYECKUE CBOMCTBA. PU3MUYECKUE CBOICTBA.
MexaHnnueckue cBoicTBa.

12. TexHojsornyeckue cBOMCTBA. DKCITyaTallMOHHbIE CBOMCTRA.

13.  JKeneso u ero cruiassl. [lonumopdusm kenesa. /luarpamma cocTosIHUS JKENE30 —
yriepoa. YrinepoanucTsie ctaii. BiausHue Aerupyommx 3J1€MEHTOB Ha CBOMCTBA CTalIH.

14.  Yyrynsl. [Tomyyenue KOBKOro uyryHa.

5.  dasoBble npeBpalleHus B CTaNAX NPU HArpeBe M oXJaxkaeHuu. Buael Tepmuue-

CKO#1 06paboTkm cTanei.

16. Xumuko-Tepmuueckas oopaborka.

17. CaoiictBa u npumeHenue mead. CnjiaBpl Ha OCHOBE Me/[u. MeHO-HUKEIEBbIE
criaBel. BpOH3BI M NaTyHMU.

18. CaoiicTBa M npumMeHeHue amomMuHus. CrilaBel Ha OCHOBE amoMUHUs. JluTeiiHbie u
neGopMupyemMble aTFOMUHHUEBBIE CIIIABbI. JIOpamoMuHel U X TepMOOOpadOTKa.

19. CaoiicTBa U mpumeHeHus TuraHa. Kiaccudukauus TUTAHOBBIX CIUIABOB M MX
MpUMEHEHHe.

20. CgoiictBa M npumeHenus maruus. Kiaccupukauus MarHueBbIX CIUIABOB M HX
[IPUMEHEHHE.

21. Komno3uunonnsie matepuaibl. Kinaccupukaumss 1 ocHOBHblE noHsTus. OOnacte
NPUMEHEHUS.



22. Hemerannuueckue marepuansl. [lonnumepusie marepuansl. [lnacrmaccel. CTpyKkTy-
pa. Knaccudukaums. JJOCTOMHCTBA U HEJOCTATKH.

23. Kepamuyeckue MaTepHasbl.

24. Pesunbl. Bynkanusauus. CoctaB pe3unbl. Knaccudukaums pe3mHOBBIX Mmarepua-
JIOB.

23. HanocrpykrypHble matepuaibl. OCHOBHbIE ITOHSTHS.

26.  OcHoBbI BbIOOpA MaTEpUaIIOB.

Il yacTb: TexHoJI0rusi KOHCTPYKIHOHHBIX MATEPHAJIOB

1. OcHOBHbIE METO/IbI 1TOJyUYeHUst TBepAbIX Te. Knaccubukauus MeTo 0B MojydyeHus
3arOTOBOK.

2. CywHocth 00paboTku MeTamioB AaBieHueM. Buabl o0paboTkyu MeTanioB JaBieHU-
eM.

3. IlpokaTHoe NMPOM3BOACTBO: CYUIHOCTH Mpoliecca, BUAbI IIPOKATKH, HHCTPYMEHT, TPO-
YKL

4. KoBka: CyLIHOCTb MPOLECCd, OCHOBHBIE ONEpalMyd KOBKM W IPUMEHSEMBbIH UHCTPY-
MEHT.

5. lNopsuas o6bemuas wramnoska (I'OLLI): cyuHocTs npouecca, crocodw ['OLLL

6. JlucToBast 1ITAMIIOBKA: CYLIHOCTb, OCHOBHBIE OIEpaliu, 060py/10BaHUE.

7. Jlureitnbie cBolcTBa criaBoB. [IposBnenus ycaaku. TpeumHel U ra30Bble paKOBHHbI
B OTJIUBKAX.

8. M3roToBiieHne OTIMBOK B IecHYaHbIX (OopMax: W3rOTOBIEHUE JMUTEHHBIX (GOpM M
CTPEKHEH, MEXaHU3allMsl U aBTOMATU3aLUsI U3TOTOBJIEHHUS.

9. Jlutbe B 06070uKOBbIE HOPMBI. JINTHE 110 BHITUIABISIEMbIM MOJIE/ISAM.

10.  JIuTbe B KOKWIIb.

11.  DOU3MKO-XMMHYECKUE OCHOBBI IOJYUYEHHUSI CBAPOUHOro coeauHeHus. CBapubae-
mMocTh ctaneit. CymHocTs cBapku. CBoiicTBa ayru. MICTOUHMKHM CBapOYHOro TOKa M UX Xa-
PaKTEPUCTUKH.

12.  Tunsl cBapHbIX LIBOB M COEJMHEHMI. PyuHas ayrosas cBapka: CyIHOCTb, CXe-
MBI, 00J1aCTh IPUMEHEHMUS.

13.  ABromaruyeckas cBapka rnoj (ocoM: CYIIHOCTb IpOLlecca, CXeMa CBapKu, 00-
JIacTh MPUMEHEHMSL.

14, JlyroBas cBapka B Cpe/le 3alllUTHBIX ra30B: CYIIHOCTh MPOLECCA, CXEMbl CBAPKHU,
00J1acTh NPUMEHEHMSL.

15.  TlnazmeHHas cBapka: CYLIHOCTb [poliecca, CXemMa cBapku, 00J1acTh NPUMEHEHHS.

16.  DieKkTpouLIaKoBasi CBApKa: CYILIHOCTH Mpoliecca, cXemMa CBapku, 001acTb npuMe-
HEHMUSI.

17.  DiekTpoHHO-Ty4eBas cCBapKa: CYLIHOCTb IIpolecca, cXema CBapkKu, 00JacTb
MPUMEHEHMS.

18. TasoBas cBapka: CYIIHOCTh IIpollecca, CXeMa CBapKu, 00JacTb IMPUMEHEHHS.
Tepmuueckas peska MeTaIOB.



19.  KonrakTHas cBapka. Knaccudukalinsi KOHTAaKTHON CBApKH 110 TUITY CBapHOIO CO-
ennHeHus. CylHOCTD Mpolecca, CXeMbl CBapKH, 001aCTh MPUMEHEHHS.

20.  Ilajika matepuanos. [lonydyenne HepazbeMHBIX COCJMHEHHI CKICHBAHUEM.

21. DJIGMEHTBI TOKAPHOI'O MPOXOAHOr0 pe3ua. ['eomeTpus HHCTpYMEHTA.

22.  OO6paboTka 3aroTOBOK Ha CTAHKaX TOKapHO rpyIibl.

23.  OOpaboTKa 3aroToBOK Ha CBEpPJMIbHBIX CTAHKaX.

24.  OGpabGoTka 3aroToOBOK Ha ()pe3epHbIX CTAHKaX.

25.  OGpaboTka 3aroTOBOK Ha LUTH(OBATBHBIX CTAHKAX.

26.  Mertoapl otaenouHoit 00paboTKH NOBEPXHOCTEH.

PACHIM®OPOBATDL YIJIEPOJAUCTBIE U JIETUPOBAHHBIE CTAJIU, YYT'YHBI,
LIBETHBIE CITJIABBI:

Hanpuwmep: 12X2H4A, A20, K430-6, JIO59-1 u ap.

Tembl U181 camocTOsSITE/ILHOM paboThI

Pazoen 1. Bseoenue. Knaccugpurkayusa mamepuanos. Kpucmannuuweckoe cmpoenue me-
ma’nos.

Tema 1.2. Kpaebie n BUHTOBBIE AMCI0KaUMU. TeopeTuueckas U peajibHas pOYHOCTb.

Paszoen 2. Kpumepuu oyenxu mamepuanos.

Tema 2.1. Mexanunueckue csoiicra. Kpusas nedopmanmnn (11s pactsukenus). [lpouno-
CTHBIE XapPaKTEPUCTUKH.

Tema 2.2. MakpocTpyKTypHbIH aHaus.

Tema 2.3. O6opy10BaHue, UCIIOIL3YEMOE MPH PEHTIEHOCTPYKTYPHOM aHAH3E.

Pasoen 3. [Inacmuueckas degpopmayusn u pekpucmaniuzayus Memaiios.

Tema 3.1. Bausinue naknena Ha cBoiicTBa MeTayioB. Mcnonb3oBaHue Hakiena B Mallu-
HocTpoenun. Paspymenune metamna. CBepXmiactuyHOCTh MaTEPUAJIOB.

Tema 3.2. Bausnue temnepaTypsl Ha CTPYKTYpPY U CBoiicTBa 1e(OPMHUPOBAHHOTO Me-
Tana.

Paszoen 4. 3akonsl kpucmanriuzayuu Memainos.

Tema 4.1. 3akoHbl KpucTasausauuu mMetainoB. CBoOoHas sHeprus U HTponus. CKpbl-
Tast TEIJ10Ta KpUCTANIM3auUU. AMOP(HbIE META/IBI.

Tewma 4.2. Ynpasnenue pazmepom 3epHa. CTpoeHUe KPUCTANIMYECKOIO CIIMTKA.

Paszoen 5. Ocroebl meopuu cniasoe.

Tema 5.2. Jluarpammbl cOCTOSIHUS IBOMHBIX CIIaBOB. [IpaBuiio oTpeskos.

Tewma 5.3. [IpaBuno Kypnakosa. CBsi3b MEXKAy THUIIOM AHAarpamMMbl COCTOSHHS IBOHHBIX
CIUIABOB M CBOWCTBAMHU CILJIABOB.

Pasoen 6. Cnaasol Ha ocHose dicenesa.

Tema 6.2. Yrunepoaucrteie cranu. UyryHsl.

Tema 6.3. Teopust n npakTuka TepMHUYECKOil 00pabOTKH YIriIepOAUCTbIX CTAlIEH.

Tema 6.4. OcHOBBI JlerupoBaHus cTaiu. BiMsHUe JIErHpyIOLIUX JIEMEHTOB Ha CTPYK-
Typy u cBoiicTBa cranu. Knaccupukauus nerupoBaHHbIX crajeil. OcoOeHHOCTH TepMo00-
paGOTKM JIETUPOBAHHBIX CTaJICH.



Paszoen 7. [{eemrbie memaniot u cniasol.

Tema 7.1. Menasp, ee cBoiictBa ¥ 00JacTh NpUMeHEHHS. MeIHO-HUKEIEBbIE CIIIaBbl.
bpoussl. Jlatynu. [IpumeHeHne MeIHbIX CILIABOB.

Tema 7.2. Amomunuii, ero cpoiictBa U obnacth npumeHeHus. Jlureiinsie u nedhopmu-
pyeMbie allOMUMHKMEBBIC CIulaBbl. JlypamoMuHsl U ux TepMmoobpaborka. [Ipumenenue amo-
MMHHUEBBIX CILIaBOB.

Tema 7.3. Turan, ero cpoiictBa n obsacte npumenenus. Kiaccuduxanns THTaHOBBIX
CIJIABOB U MX MPUMEHEHHUE.

Pazoen 8. Komnosuyuonnsie mamepuanbi.

Tema 8.1. O0Owas xapakrepuctuka U kiaccupukamus. CTpoeHue, CBOMCTBA U NIpHUME-
HEHUE KOMITO3ULIMOHHBIX MATEPUAIOB.

Pasoen 9. Hanocmpyxkmypruvie mamepuansi. Hememannuueckue mamepuansi

Tema 9.1. Hanoctpykryphbie Matepuaibl. O0uias XapaKTepucTHKa, CBOMCTBA U MpUMe-
HEHHME HAHOCTPYKTYPHBIX MaTepUaJIOB.

Tema 9.2. [lnacTtmaccebl, UX 0cOOEHHOCTH W 00JACTH NMPUMEHEHHUS B Ka4eCTBE KOHCT-
pykuuMoHHoro marepuasna. Cocra rutacrmace. Hanonuurenu miactmace. Krnaccndukanms
miaacrMacce. CpoiicTBa M 001acTh NMPUMEHEHUS TEPMOIIIACTHUECKUX M TEPMOPEAKTHBHBIX
rnjaacTMacc.

Tema 9.3. Pesunsl, ux ocobeHHocty v obiactu npumenenusi. Bynkannzauus. Cocras
pe3unbl. Knaccndukanys pesuHOBBIX MaTepHalIoB.

Tema 9.4. Kepamuueckue Marepuaibl.

Tema 9.5. Matepuasbl, npUMeHsieMbl€ B aBTOMOOH/IECTPOEHHUH.

Pazoen 10. Boibop mamepuanos.

Tema 10.1. O6Gue pexomenauuu 1o BeIOOPY MaTepUalbl.

Pazoen 11. Ocnoswl 06pabomku memannoe 0agneHuem.

Tema 11.2. KoBka: cy1HocTh, OCHOBHbIE ONl€paLIMU, MPUMEHIEMbI MHCTPYMEHT.

Tema 11.3. OObeMHas LITAMITOBKA: CYUIHOCTh, CXEMbI, 001aCTh NpUuMeHeHus. JInctopas
LITAMIIOBKA: CYLIHOCThL, OCHOBHBIE Onepaluu, 00opy10BaHuUE.

Pa3zoen 12. Ocnosbl 1umeiino2o npouzeoocmea.

Tema 12.1. CymHOCTb JIUTEHHOTO NPOU3BOACTBA. DJIEMEHTHI JUTEHHONH (opmbl. JIu-
TeliHble cBoicTBA. JledeKThi.

Tema 12.2. JIutbe B nnecyaHeie GOpPMBI.

Tema 12.3. M3rotoBienne OTIMBOK CNELHATBLHBIMUA CIIOCOOAMH JIUThHSL.

Paszoen 13. Ceapounoe npouseoocmeo.

Tewma 13.1. CoiicTBa ayru. MCTOUHMKN CBApOYHOIO TOKA U UX XapaKTEPUCTUKHU.

Tema 13.2. Pyunas nyrosasi cBapka: CyIIHOCTb, CXEMBI, 00JIaCTh IPUMEHEHHUS.

Tema 13.2. CymnHocTs, cxembl, 0071acTh NPUMEHEHHUs CBapKu: moa (Jrocom, B cpeie
3aUIMTHBIX a30B, IUIA3MEHHOM, 3J1I€KTPOLIAKOBOM, 3JIEKTPOHHO-JIYUYEBOM, ra3oBOil, JJjeK-
TPOKOHTAKTHOM CTBIKOBOM, TOYEUHOH, 1LIOBHOM.

Pazoen 14. OcHogbl 00pabomku Memaiioe pe3aHuem.

Tema 14.1. Knaccudukaius ABMKEHHMIA B METAUIOPEKYIMX cTaHKax. MeToasl (hopmo-
o0pa3oBaHus MTOBEPXHOCTEN AeTaneil MaluuH. DJIEeMEHThI PeKUMa pe3aHusl.

Tema 14.2. O6paboTka 3aroTOBOK Ha TOKapHBIX, CBEPIMIBHBIX, (pe3epHbIX U LuIHdO-
BaJIbHBIX cTaHKaX. CXeMbl, HHCTPYMEHT, 000py10BaHHUE, BUIbl paboT. MeTo/1bl OTAEI0UHO
00paboTkH.



3aaHusl HA KOHTPOJILHYIO padoTy

Bapuant Ne |

|. Hapucyiite ctpoeHHe JMTOro Kpuctaminyeckoro ciutka. OMUIuTe BIMsSHUE pe-
aJIbHOM cpenbl Ha (POPMY KPUCTAIIOB.

2. OObACHUTE CYLIHOCTB IIPOLECca MOMUIOHM3aUMu. Paccuuraiite Temneparypy pek-
PUCTAJUIM3ALIMM AJIs1 MEIM TEXHUYECKON YHCTOTHI.

3. leranu MaLHHH u3 cranu 40 3aKaneHsl: oHH - ¢ Temneparypbl 760 °C, JIpyrue - ¢
Temiepatypbl 840 OC. Ykakure MPaBUILHBIA PEKUM 3aKAJIKH, UCIOJb3YS JUarpaMmy e-
Je30-1eMeHTUT. Kakue U3 JaHHbIX JeTaieil uMeloT 0ojiee BBHICOKYIO TBEPAOCTh M JIydllHe

IKCIUTyaTallMOHHbIC XapaKTepUCTHKH. [IpeuioxkuTe BUA OTIycKa NpUMEHUMBIH Ui JJaHHOM
CTaJlu.

Bapuant No 2
I. Hauepture 00beMHO LIEHTPUPOBAHHYIO KYOMYECKYIO PEIETKY, ONpeeIuTe KOOp-
JUHALMOHHOE YMCIIO U IJIOTHOCTD YIIaKOBKH.
2. CymHOCTb HaKJIena, ero MpakTHYecKoe UCIOIbL30BaHHE.
3. Ilpu npoBeaeHun tepmuyeckoi 006pabOTKM Basla, U3rOTOBJAEHHOIO M3 cTain 45,
Obl1a BeINONHEHa 3akanka ¢ 760 "C. [IpaBuabHo an Gbuia BbIOpaHa Temreparypa 3aKaaiku?
OGocnyiite coe pemenue. Kakoa ctpykrypa Baja rnociie ganHoi TepMoo6paboTKHu.

BapuanTt Ne 3

I. Onuiuyre yCloBUs MOMYUEHUs! MEIIKO3EPHUCTON CTPYKTYPBI TIPH CAMOIIPOU3BO/Ib-
HO pa3sBUBAOLICHCS KPUCTALIM3ALMH.

2. OnuiMTe TOYEYHBIE HECOBEPIICHCTBA KPUCTALTMYECKOTO CTpoeHus. YTo Takoe
JMCJIOKALIMKM U K KAKOMY BH/Y HECOBEPIIEHCTB OHU OTHOCATCA? OOBsACHUTE UX BIMSAHUE HA
CBOWCTBA MeTaljia.

3. MeTtuuku m crani Y10A 3akanensl: ofuu - ¢ Temnepatypbl 760 C, JApyrue - ¢
temnepatypbl 840 o, Mcnone3ys auarpaMMy JKee30-UEMEHTUT, YKaKUTE MpPaBHIIbLHbI
pexuM 3axkajiku. Kakoil u3 3TuX MHCTPYMEHTOB OyaeT UMeTh 00Jjiee BBICOKYIO TBEPAOCTEL M
M3HOCOCTOMKOCTh, & COOTBETCTBEHHO JIyULIME SKCIUTYaTallUOHHBIC XapaKTePHCTHKH, TPE/l-
JIOKUTE BUJI OTIYCKa JUIsl JAHHO#M CcTasu.

Bapuant Ne 4
1. IToctpoiite KpuBYIO Harpesa /Uit MeM (¢ NpUMeHeHneM npasuia dhas).
2. Yro Takoe KpuTHYeCKas cTeneHb aedopmaimn?
3. OObsicHUTE NPUYMHBI BOSHUKHOBEHUS HanNpsuKeHuit npu 3akanke. Kakue nedexrs
MOTYT BO3HUKHYTL Ipu 3ToM? Kakum o0pa3om MOXKHO NpeaoTBpaTHTL 00pazoBaHMe 3aKa-
JOYHBIX TPEIIHH?

Bapuanrt Ne 5
1. OnuumnTe CTPOEHNE U OCHOBHBIE XapaKTEPUCTUKH KPUCTAIIMYECKOI pelieTKu ce-
pebpa (napaMeTpbl, KOOPANHALIMOHHOE YUCIIO0, NIOTHOCTE YITAKOBKH).
2. OnuimMTe MEXaHU3MBbl YIIPYTOH U MJ1aCTHYECKOM Aehopmalnm.
3. B mpouecce ropaueit KOBKM CTajlbHasi JeTajlb XPYNKO paspyliniack. B uem Bo3-
MOYKHas npuyrHa paspyuenus? Kak npenorBparuts 31oT BUj1 6paxa?



Bapuaut Ne 6
I. Kak Biauser crerneHp nepeoxnaax)/IeHus Ha YUCIO LEHTPOB KPUCTALIIM3AIIMH, CKO-
POCTb POCTa KPUCTAUIOB M pa3Mepbl 3epHa?
2. OnuiunTe BIMAHUE HArpeBa Ha CTPOCHHE U CBOMCTBA Je(OPMUPOBAHHOIO METall-
na.
3. Onumure MexaHu3Mbl OCHHUTHOrO npeBpaiueHusi. CpaBHUTE MUKPOCTPYKTYPY
BEPXHEro U HUIKHETO OEHHUTOB.

Bapuaunr Ne 7

1. Onumure siBaeHue noauMopdusma B NPUIOKEHUH K JKeJIe3y, a TakkKe CTPOSHUE U
OCHOBHBIE XapPaKTEPUCTUKU KPUCTANIMYECKOH pelueTku (rapaMmerpbl, KOOPAMHAIMOHHOE
YMCII0, MJIOTHOCTD YIIAKOBKH) Ul PAHELIEHTPUPOBAHHOM KyOHYECKOIl OpUeHTalluu.

2. Jljig 9ero npuMEeHsEeTCs OTKHUT B IPOLECCE U3TOTOBICHUSI XOI0AHOKAaTAHOW CTallb-
HOM sieHThl? Kak Ha3biBaeTcs Takoi BU OTKUra?

3. CranpHON phlYar y sKCKaBaTopa cJ0OMajcs B MOPO3HYIO norogay. B uem moixer
ObITH MPUYMHA MTOJOMKH?

Bapuanr Ne 8

. OnuiMre CTPOEHHE M OCHOBHBIC XAPAKTEPUCTUKH KPUCTAUIMYECKOW peIleTKH
Martus (rapameTpbl, KOOPAMHALMOHHOE YMCIIO, MJIOTHOCTh YIIAKOBKH).

2. Yrto Takoe Temrepartypa nopora pekpuctauinzaunu? Kak ona onpenensiercs? Ori-
peaeIUTE TEMNEPATYPY PEKPUCTAIIM3ALMU JIISI YUCTON MEIH.

3. Crane 60 noaBepraiach 3akajnke ¢ remrneparypsl 760 C u 840 °C. Onmunre npe-
BpAILEHHs, IPOMCXOALIME PU JAHHBIX PEKUMaX 3aKalKu. YKaKWTe, Kakue o0pazyloTcs
CTPYKTYPBI, U OOBSICHUTE NPUUYUHBI TOITYYEHUs ITUX CTPYKTYP. Kakoii peskum 3akajiku cie-
JyeT NPUMEHMUTD K JaHHON ctanu? Kakoi BUJ OTIycKa CiejlyeT peKOMEHA0BATh [Ulsl MOy~
YEHUS BBICOKUX YIIPYTHX XapaKTEPUCTUK?

Bapuaunr Ne 9

1. Kak BamsieT cKopoCTh OXJIaXk/IEHUsI Ha CTPOEHUE KPUCTANIM3UPYIOLIErocs MeTall-
na?

2. Yro Takoe TBepaocTh? Kakue MeTo b1 M3MEpEHHUs TBEPJAOCTH OCHOBAHbI HA BJIaB-
JIMBAHUU UH/IEHTOpPA B UCIIBITYEeMbIH 0Opasen? KpaTko onuiuTe ux.

3. B pesynbrare Tepmudeckoid 00pabOTKM HEKOTOPBIE €Tl MAlIUH JOJKHBI UMETh
TBEP/bIA U3HOCOYCTONYMBBIN TOBEPXHOCTHBIN CJIOH MpHU BA3Koil cepaueBune. Kakoi oOpa-
OOTKOI MOXKHO JJOCTHYb JAHHOTO pe3yibrara? Onuuure JaHHyo o0paboTky.

Bapuant Ne 10

1. Yro Takoe TBepablil pacTBOp? Buabl TBEPABIX paCTBOPOB (MPUBEAUTE IIPUMEPHI).

2. MexaHuueckue CBONCTBA, ONpEAeIIeMbIe TPU CTATHUECKUX MCITBITAHUSX.

3. OnuuwmTe, B 4eM 3aKJII0YaeTCss HU3KOTEMIlepaTypHas TepMoMexaHudeckas oOpa-
00TKa KOHCTPYKUMOHHON cTanu. OOBACHUTE C MO3ULKUH TEOPUH JIUCIOKALIMI, TI0YEMY ITOT
IIPOLIECC MPUBOAMT K MOJTYYCHHUIO BHICOKOH NMPOYHOCTH cTasid. KakuMu npeumyuiecTBamMu u
HeJoCTaTKaMM 001a/laeT BapUaHT HU3KOTEMIEPATYpHOH TepMoMeXaHn4yecko oOpaboTku
10 CPABHEHHUIO C BLICOKOTEMIIEPATYpPHOI TepMOMeXaHU4eCcKOi 00paboTKoit?



Bapuaunt Ne 11
. Uro Takoe XMMHYECKOE COEIMHEHHE, IEKTPOHHOE COCAMHEHHE, IJIECKTPOHHAS
KOHLIEHTpauus?
2. Ilpouecc M3HALIMBAHUS META/UIOB. Bubl u3HaMBaHusA. MeTo/ibl UCTIBITAHUI Ha
M3HOC.
3. CymHoCcTh ¥ 0COOEHHOCTH MapTEHCUTHOTO MpeBpatieHus. [Ipupona TBepaocTH u

XpYNKOCTH MapTeHcuTa B cTaiu. Kak Bauser cojepikaHue yriepoja Ha CBOMCTBA 3aKaJleH-
HOro cruiasa?

Bapuant Ne 12

1. CTpoeHue KpUCTANIMYECKOTO CIIMTKA.

2. Buapl u310MOB. Y CTalOCTHBIN M3/10M, OCOOCHHOCTH €0 CTPOEHHUS, BO3MOKHBIE
IPUYMHBI BOSHUKHOBEHMUS.,

3. MukpoaHann3om oOHapyKeHO KPYITHOE 3epHO y OTNYLIeHHO# cTanu. Kak oHo mno-
BJIMSICT Ha CBOMCTBA cTasnn? B yeM Bo3MoxkHas npuunHa? Kak usbexars sroro? Kak ucnpa-
BUTH CTPYKTYpY? B Kakux cransx 310 BeTpeuaercs? Kakue w3 nepeunciieHHbIX cTajleil He
CKJIOHHBI K 9TOMY Opaky: 40X, 40XH, 45, 30XM, 40, 40XI'C, 40XHMA (o6ocHyiite cBOE
peuienue)?

Bapuaunt Ne 13

1. Onuimre ABaeHne noaumMopdusMa B MPUIOKEHUH K TUTAHY, a TAK JKe CTPOCHUE 1
OCHOBHBIC XAPAKTCPUCTHKHM KPUCTA/UIMYECKON PELIeTKH (rapamerpbl, KOOPHMHATHOE YHC-
J10, IJIOTHOCTH YITAKOBKH) JUIS F€KCAaroHaJIbHONH MOAM(pUKaLIK,

2. O0nmacTh nMpuMeHeHus: Makpoananusa. OnpejieseHue TMKBaLKu cepsl 110 baymany
(METO4 OTNEYATKOB).

3. CpaBHMTE BIMSHUE HOPMATM3ALIMU U YJIYUILICHHUS HA CTPYKTYPY M CBOICTBA CTAJIH.
B uem npuynHa pasinuus MEXaHUUECKHX CBOMCTB MONYYaeMbIX [PH 3TOM CTPYKTYp?

Bapuaurt Ne 14
I. OnumuTe CyIHOCTH IBTEKTHUECKOH KPUCTANIH3ALMU U CTPYKTYpY M060ro 7B-
TEKTHYECKOIO CILj1aBa.
2. O0bsICHUTE MEXAHU3M pa3pylIeHHUs METaJIOB.
3. Kakoi tepmuueckoii 00paboTKOil U y KaKUX YYI'YHOB MOJKHO MOBBICHUTH NPOU-
HOCTb, TBEPAOCTb M IJIACTUYHOCTL? KaK yMEHBUIMTH JUTEHHBIC HANPSKEHUS B CIIOKHBIX
YYTYHHBIX KOHCTPYKIMAX?

Bapuaunt Ne 15

1. Onumure MeXaHu3M [EPUTEKTHUYECKOro mnpeppauieHus. [IpuBeante npumepsl
CIIABOB, 00Pa3yOLIMX JHArpaMMy COCTOSHHS C MEPUTEKTUUECKUM TPEBPAIEHHEM.

2. Yro npowusoiiaer, eciu MyTeM COOTBETCTBYIOLICH 0OpabOTKM MOBLICHTH IUIOT-
HOCTb TOYEYHBIX, JIMHEHHBIX U MOBEPXHOCTHBIX JedekToB? [IpuBeaure npumepsl Takux 06-
paboToK.

3. Hapucyiite cxemaTHyecKkHe CTPYKTYpbl 3aKallku (MapTeHCHTA, TPOOCTHTA, COpOU-
Ta) ¥ OJIHOMMEHHbIC CTPYKTYPhl OTIIyCKa (MapTEHCHTA OTIIYyCKa, TPOOCTUTA OTITyCKa, COp-
Oura oriycka). OOBSICHUTE pa3inune WX MEXaHUUECKUX CBOMCTB.



Bapuaut Ne 16

1. Kak Bauser MmoauduumpoBanue Ha CTpoeHHE U CBOMCTBa JIUTOro mMerauia? O0b-
SICHUTE NPUYUHY Bo3jaedcTBuA. [IpuBeaure npumepsl NpakTHYECKOro MCIOJb30BaHUS MO-
JU(GULAPOBAHUS /IS TIOJYYEHHUS KOHKPETHBIX CIIJIaBOB.

2. YTO NpOoMCXOAUT ¢ KPUCTAUIMYECKOW PELIETKOW METalI0B NMpH JACHCTBHU HOP-
MaJlbHBIX HanpsokeHui? [loa nefcTBueM Kakux HanpskeHMH BO3HMKAET IUacTHYecKas jie-
bopmanms? Kak npu 9ToM U3MEHSIOTCS CTPYKTYpa U CBOHCTBA METAJIOB M CILIABOB?

3. OnuiumMTe a30TUpPOBaHUE CTaleH, YKa)KUTE TeMMepaTypsbl, MPU KOTOPBIX MPOU3BO-
JIUTCS TIPOLIECC MPOYHOCTHOTO a30TUPOBAHUA, UCIOABL3YS JMArpaMMy COCTOSIHUS Kele30-
a30T, 0OBACHUTE, MOYEMY a30THPOBAHHE HE MPOM3BOANTCS MpH Temreparype Hinke 500 'C
u seime 700 'C. Ha3oBute Mapku cTaneid, IPUMEHSEMBIX JUIS a30TUPOBAHUA W OINULIKTE
MOJHBIN LMK UX TEPMUUYECKON U XMMHUKO-TEPMHUYECKOM 00paboTKHu.

Bapuaunt Ne 17

1. Kak u ¢ Kakoil uenapo ynpapiasioT pa3MEpPOM 3e€pHa MPU KPUCTA/UIM3AIMU METall-
na? [lpuBeuTe KOHKPETHBIE [IPUMEPHI.

2. CoOuparenbHas pekpucTa/iiM3alus. MexaHu3Mmbl pocTa 3epHa (3apOjbIILIEBBIi,
MUTPALIMOHHBIN, CJIUSIHUE 3EPEH).

3. Basn, usrotosieHHblit U3 cranu 35, nocie npoBeAeHus TepmMoodpaboTKu Mo mnpa-
BWJIBHBIM pexkumam 00J1a7aeT HeJ0CTaTOYHONU MpoyHOCThIO. Kak nmoaobpars noaxoasuyto
MapKy M pexxumMbl ee TepmoodpadboTku? OO0CHYHTE CBOE pelIeHHE.

Bapunaunt Ne 18
1. ITouemy npu KpucTauIM3alMy YMCTOrO MeTal1a Temneparypa nocrosHua? Iloue-
MY YCKOPEHHME OXJIAXK/ICHHUS YBEJIMYMBAET [1epeoxyiaxkieHue?
2. Kakumu criocodamu MOKHO 0OHApYIKHUTh NOBEPXHOCTHBIE TPELIMHBI?
3. B uem 3aknrouaercs 00paboTKa CTalM XO/IOJ0OM M B KaKMX YCJIOBHMSAX OHA MpUME-
HAeTCs?

Bapuaunr Ne 19

1. OOpsacHuTe, nMoveMy (a3oBoe NpeBpalieHUe KPUCTALIMYECKUX TeJl CONpPOBOXKIA-
ercst TernoBbIM G dextom? [lpuBeante npumepsl.

2. I3MeHeHue CTPYKTYpbl U CBOWCTB IIPU Harpese Ae(pOpMUPOBAHHOIO MeTallla.

3. Jlig M3roTOBJEHUs KOHCTPYKLMH, H3rOTOBJIEHHME KOTOPOH TpeOyeT CBapKu U
C/I0’KHOM ruOku, BelOpaHa cranb 10km: a) pacindpyidte XMMUYECKUI cOCTaB U ONpeaeu-
T€, K KaKOH IpyIlie OTHOCUTLCS JIaHHas CTallb 110 Ha3HA4YCHHUIO; 0) Ha3HAUYbTE PEKUM Tep-
MHUYECKOH 00pabOTKM, NMpUBEUTE €ro 1nojpodHoe 000CHOBAHKE; B) ONULINTE CTPYKTYPY H
CBOICTBaA CTa/M nociie TepMuueckoit odpadorku. [Togdepure BapuanTsl BO3MOKHOMN 3ame-
Hbl JAHHOM CTaJIH.

Bapuaunt Ne 20
. CymHOCTh U NPUMEHEHUE TETePOreHHON KpucTaiM3auuu cruiaBoB. [lpumepsl
KOHKPETHOT'O PUMEHEHHS U JOCTUraeMblil IpH 3TOM P PEKT.
2. Kak M3MEHUTH CTPYKTYpYy M CBOHCTBA HAKJIENAHHOIO MeETalla I0J ACHCTBHEM
pasJIMYHOMN CTENeHn Harpesa?’
3. Briuepture amarpammy M30TEpMUYECKOrO MpeBpallleHUs ayCTEHHUTa JUls CTallW
Y8, HaHecHTe Ha Hee KpUBbIE PEeKUMA CTYIEHYATON U M30TEPMUUECKO# 3aKaiok. Onuumre



CYLIHOCTh MPEBpPALEHUH U KaKasi CTPYKTypa NOJy4HUTCS NpH 3TOM. B yeM oTiiruue oObly-
HOM 3aKaJKu OT JaHHBIX 00pabOTOK?

Bapuant Ne 21

1. Yro takoe noimumopgpHoe npeBpauieHue, M Kakue HeOOXOIMMbI YCIOBUS I €ro
nporekanus? ONUILUTE SBICHUE NOIMMOP(HU3MA B MPUIOKEHUU K TUTAHY, a TaK JKe CTpoe-
HME U OCHOBHBIE XapAaKTEPUCTUKN KPUCTAINIMYECKONH pPEeLIeTKH (ITapamMmeTpbl, KOOPJAUHATHOE
YUCJI0, TUIOTHOCTH YITAKOBKH) IS 0OBbEMHO-LEHTPUPOBAHHON KyOUUECKOM MOIMpUKALIMH.

2. SIBieHue CBEpXIUIACTUYHOCTH METAIOB M CIIJIABOB.

3. BeiOpaTe cTanb julst M3roTOBJIEHUS Ul U3TOTOBIIEHHS KOJKYXOB 3JIEKTPOJIBUraTe-
JIEH METOAOM T1yOOKOH BBITSKKH. ONMUIIMTE UCXOJHYIO CTPYKTYPY M MEXaHUUYECKUE CBO-
CTBa, Ha3HAUbTE PEKHMM BO3MOKHOM TEpMHUUECKOH 0OpabdOTKH, ONMUIIMTE MUKPOCTPYKTYPY
1 CBOWMCTBA CTaJIU [10CI€ TepMO0OpabOTKH.

Bapuant Ne 22

1. Onuiure sBieHue noauMop@usmMa B NPUIOKEHUH K JKEJIe3y, a TaK JKe CTPOCHHUE U
OCHOBHBIE XapaKTEPUCTUKU KPHUCTAIIMUECKON pelleTKu (rapaMerpsl, KOOPAMHALMOHHOE
YUCII0, TUIOTHOCTH YITAKOBKH) /U1l OObEMHO LIEHTPUPOBAHHON KyOuuecKoi MO pUKALIMK.

2. McnbiTanue o0pasiioB Ha yIapHYIO BA3KOCTb.

3. Kak 1 B Kakoii cTajiu MOIIM BO3ZHUKHYTb TaKUE CTPYKTYPHI: GeppUT + MAPTEHCHUT;
MapTEHCUT OTIycKa + (eppuT; TpoocTUT oTnycka? OxapakTepusyiiTe KauecTBO nojyvae-
MBIX CTPYKTYP.

Bapunanrt Ne 23

1. HavaneHsbie, Hac/ieACTBEHHBIE (IPUPOAHBIE) U JICHCTBUTEIBHBIE pa3Mephbl 3€pEH.
BiinsiHue Jerupyrommx 371eMeHTOB Ha pa3Mep 3epHa.

2. Mexanuueckue CBOICTBa, ONpe/ie/seMble TPU JHHAMUYECKUX UCIILITAHUSAX.

3. [TooOpaTth cTalib U1 U3rOTOBIECHUS MOJIMITHUKOB KayeHUs (LLIapUuKOB, POJIMKOB
1 ap. aeraneit). HasnaubTe TepMuyeckyto 00padOTKy, ONMUILNTE CYLIHOCTh MPOUCXOAAILMX
[PH TOM SABJIEHUI, MUKPOCTPYKTYPY M CBOHCTBA 10CIIe TEPMOOOPadOTKH.

Bapuanrt Ne 24
. Mexanuueckas cmech, ee cBoiicrBa. [lpuseaure npumepsl crninaBoB, 00pa3yroLux
MEXAHUUYECKHUE CMECH.
2. PaccuuTtarh TeMnepaTypy peKpuCcTaUIM3aliu AJis CBUHILA TEXHUYECKON YUCTOTHI.
3. O0nsacHuTe BiusiHue GopMbl rpaUTOBBIX BK/IIOUEHHUIT HA MEXaHHYECKHUE CBOHCTBA
CEpOro, KOBKOTO M BBICOKOIIPOYHOrO YyyryHOB. ONULIMTE MOTYYEHUE KOBKOTO YyTyHa.

Bapuant Ne 25
I. ITocTpoiiTe KpUBYIO OXJIAXkACHUS JBYXKOMIIOHEHTHOIO CrulaBa (C NMpUMEHEHHEM
npasuia as).
2. Kakumu crioco0aMu MOXKHO 0OHapyKUTh r1y00KO 3ajieraloume pakoBUHbI?
3. IlopOepute cranp Uil U3TOTOBJIEHHUS XUPYPTUUYECKOro MHCTpyMeHTa. OnuiuuTe
MCXO/IHYI0 MUKPOCTPYKTYPY W CBOICTBa CTa/lM, Ha3HAYbTE W ODOCHYHTE pEXKUM TepMUUE-
cKoii 00pabOTKH, ONUIINTE MUKPOCTPYKTYPY M CBOHCTBA MOCje TEpMOOOPadOTKH.



7. YHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE
OBECIHHEYEHHUE JUCHUITJINHbI

OcHoeHas numepamypa.

1y Kapronosa JI. B. OcHOBBI MaTepuaaoBeACHUS METAJJIMYECKUX U HEMe-
tanandeckux Beiects/ JI. B. Kapronosa, B. A. Keunn. — Bnaaumup: Biaaaum. roc.
yH-T uM. A. I'. 1 H. I'. CroneroBeix (Bal'V), 2014. — 176 c. U3nanue Ha ap. HOCUTE-
ae: OcCHOBbI MaTEpUAIOBEAEHUS METAIMYECKUX UM HEMETAUIMYECKUX BELIECTB
[Dnexrponnbiit pecype], ISBN 978-5-9984-0503-7.

Z MarepuanoBe/ieHie U TEXHOJIOrMsi MarepuasoB: YuebHoe nocobdue /
K.A. barsies, B.W. besnaneko; Ilox pea. A.W. bateiuesa, A.A. CmosbkuHa. - M.:
HUILL UHD®PA-M, 2013 - 288 c.: 60x90 1/16. - (Boicuiee odpazosanue: bakanaBpu-
at). ISBN 978-5-16-004821-5 http://znanium.com/bookread2.php?book=397679

3. MarepuasioBejieHde U TeXHoslorusi MarepuainoB: Yuebuuk / I'.11. ®eru-
coB, ®.A. lNapudymaun. - M.: HUL] UHOPA-M, 2014. - 397 c.: 60x90 1/16. - (Bsbic-
miee oOpa3zoBaHue: bakanaBspuar). [SBN 978-5-16-006899-2,

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

Jononnumenvhas rumepamypa.
L. MarepuanoBejienue [DJIeKTPOHHBIH pecypc]: yueOHOe HILIOCTPUPO-

BanHoe nocooue / E.J. 3apembo. - M.: VYMIL OKAT, 2009. -
http://www.studentlibrary.ru / book / ISBN9755999400475 .html
2. MarepuanoBenenue. [lpumenenne u BbIOOp MaTepuasoB |DieKTpoOH-

Hblid pecypc]: YueOnoe nocobue / Connues lO.I1., bopsenko E.N., Bonorkannna
C.A. — CIlo.: XUMU3JAT, 2007. — http://www.studentlibrary.ru / book /
ISBN9785938081406.html

3. JlaGoparopHblii npakTukyM 1o marepuanosenenuto / JI. B. Kapronosa,
A. B. Kocrun, B. b. llseraeBa; Bnaaumupckuii rocyapCTBeHHbIH YHUBEPCUTET
(Bal'Y); mox pea. A. B. Koctuna, B. A. Keunna. — U3n. 2-e, ucnp. u gon. — Biaau-
mup: Bnagumupcekuii rocynapersennslit ynusepeutet (Bal'y), 2007. — 68 c.: wi. —
meercs anekTponHast Bepeusi. — bubnuorp.: c¢. 67. M3nanue na jap. Hocutese: Jlabo-
DPATOPHBIN MPAKTUKYM I10 MarepualioBejieHUIo [DnektponHblid pecype] / JI. B. Kap-
tonoBa, A. B. Kocrun, B. b. IIseraesa; BaaguMUpCcKuii rocy/1apCTBEHHbIA YHUBEP-
cutet (Bal'Y): noj pea. A. B. Koctuna, B. A. Keyuna. — Binagumup, 2007. — ISBN
5-89368-780-9.

Ilepuoouveckue usoarus.
XKypuanst «Bornpocsl mMatepuanoBeieHus», «Marepuanosenenue», «Merai-
JIOBeJIeHUEe U TepMuyeckas 00padoTka MeTalioB», « BeCTHUK MalIMHOCTPOCHUSY.

IIpoepammmoe u KOMMYHUKAYUOHHOE obecneyeHtie
Onepaunonnas cucrema Windows, ctanaapTHble OQHUCHbBIE IPOrPAMMBbI.



DnexmpomHoie éepcuu NOCOOUN U METOAUYECKUX pa3pabOTOK M yKa3aHHM:

1. Kapronosa JI. B. MuHu-c/10Baph TOJKOBAHUSI OCHOBHbBIX TEPMHHOB 10
mcuuniuie «MarepuanoBenenue» [DnektponHblit pecype] / JI. B. Kapronosa;
Bnaagumupckuit rocyaaperBeHsbslit yHuepceuret (Bal'V), Kadenpa nureitnsix npo-
[1ECCOB U KOHCTPYKIIMOHHBIX MaTepUasoB. — DJIEKTPOHHbIE TEKCTOBble AaHHbIE (1
¢aitn: 227 KO6). — Bnagumup: BrnaguMupckuii rocyaapCTBEHHbIH YHUBEPCUTET
(Bal'V), 2011. — 32 c. — 3arnaBue ¢ TuTyaa 3kpaHa. — bubnuorp.: ¢. 32 . — Ceobdoa-
HBI JIOCTYN B JJIEKTPOHHBIX UYMUTalbHbIX 3ajax Oubamorexku. — Microsoft Office
Word. — <URL:http://e.lib.vlsu.ru/bitstream/123456789/2825/1/00209.doc>.

2 YcioBHbIe 0003HaYeHUs MAPOK MeTalllIMyecKux matepuanos/ Biaaum.
roc. yH-1; Cocr.: JL.B.Kapronosa, H.A. Enraes. Baagumup: OOO IlonurpaM.-
2011, 20 c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE IUCHUITJIUHBI

. CnieunanusupoBaHHas ayiMTOpUsi, 000pyA0BaHHAsI MeTaliorpaduyecKuMu
mukpockonamu. Habopsl Mukpouuindos, aib00Mbl MUKPO- H MAKPOCTPYKTYP.

2. Crneunanu3upoBaHHas ayAUTOpHsi, 00Opy/10BaHHAsI TBEPIOMEPAMH, TIeUaMHU
JUIsL TEPMOOOPAOOTKH.

3. CnenuanusupoBaHHas ayiMTopusi, 000py/10BaHHasl Ne4yaMu, MalllMHOW JIM-
ThSl T10J] JABJICHUEM, CBApPOYHBIM IIOCTOM, MeETalI000padaThIBaIOIIMMU CTaHKaMH,
paspbIBHOW MAILIMHOMW, TBEPAOMEPAMH.

4. JlexuMoHHBIE ayIUTOPUH, 000pyAOBaHHbIE NTpoekTopamMu. HoyTOyk.



Pabouas nporpamMmma IUCUMIUIMHBI COCTABE€HA B COOTBETCTBUU C TPeOOBAHUSIMHU
®I'OC BO no nanpasnenuto 27.03.02 «YnpaBneHue KaueCTBOM

Pabouyio nporpammy cocTaBui
nouent kapeapst TO u KM, k.1.1. JL.B. K

['nasubiii Texuosior OO0 «Ka3zaHcko
WHHOBALMOHHOE 00BEeIUHEHUEY

g\ TTHOBAUHON Y
)\ 00 T
2 b elHNeH o,

[Iporpamma paccmoTpeHa u ojjo0peHa b1 TO u KM
npotokon Ne 6 or 10.052016 rona
3apenytrouuii kapeapoi TO u KM B.A. Keunn

PaGouas mporpamma paccMOTpeHa H oJoOpeHa Ha 3aceJaHuM YyueOHO-
MeToIMuecKoi koMuccuu Harnpasiaenus 27.03.02 «YpasieHue kKauecTBOM»

npotTokoJ No G or /03 2016 rona
%

[Ipencenarens KOMUCCUU // : /cf/ 10.A. OpJioB

C /

[TporpamMma nepeyTBepik/ieHa:

Ha y4eOHBIH rofl, IpoToKo1 No oT

3aB. kadenpoii TO u KM

Ha yueOHBbIi rof, mpotokosn Ne oT

3aB. kadeapoit TO u KM

Ha yueOHBIH roji, mMpoToKos Ne oT

3aB. xapenpoit T® u KM

Ha yueOHBIH rof1, mpoTokos No oT

3aB. kadenpoii TO u KM

Ha yueOHbII ros1, npoTokoi Ne oT

3aB. kapenpoii T® u KM




