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1. HEJIX OCBOEHU S JUCHUIIJIMHBI

[eapio AuCUHIIHHBI «MaTepHanoBeieHHe U TeXHOJIOIHs KOHCTPYKIHOHHBIX
MaTepuasioBy siBisercs oOydeHue CTy/IeHTOB Hay4HbIM OCHOBAM BeIOOpa MaTepuasa
C y4ETOM €ro CocTaBa, CTPYKTYpbl, TEPMUYECKOH 0OpabOTKM M IOCTUIAOILINXCS MPH
TOM JKCILTyaTallMOHHBIX M TEXHOJIOTMYECKUX CBOHCTB, HEOOXOMMMbIX st npuodo-
POCTPOEHHs ¥ MAIIMHOCTPOEHH S, & TaKXKe J1aTh MPE/ICTaBICHHE 00 OCHOBHBIX TEXHO-
JIOTMYECKHX METO/1aX MOJyYeHHs JeTanel U3 KOHCTPYKUHOHHBIX MaTepHaJIOB.

B pesynbraTe OCBOCHHs JAHHOW IMCLMIUIMHBI y CTYAEHTOB (hopMHpyIOTCSE OC-
HOBHBIE OOIIEKYJIBTYpHbIE KOMIETEHIIHH, OTBeYalolme TpedoBaHuIM dI'OC BO, k
pesynsratam ocBoenus OITOIT BO no HanpasieHHIO 27.03.02 «YnpaBieHue kaye-
CTBOM.

Ta6nmua 1. TpeGoBaHus K pe3yJIbTaTay OCBOEHHs IPOrpaMMbl OakaiaBpuara

Konx TpeGoBaHuUs K Pe3y/bTaTaM OCBOCHUs MPOrpaMMbl OaKanaBpuara
OK-7 CrOCOBHOCTD K CAMOOPraHu3allii U caMo00pa3oBaHHIO

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OIIOII BO

VuebHas AMcHMIUIMHA «MarepraioBe/eHHe U TEXHOJIOIHA KOHCTPYKIMOHHBIX
MaTepuaioB» OTHOCUTCA K 6a30BOM 4acTu 6moka 1 OITOIT BO. JlaHHy10 AUCLHMILIN-
HY CTY/€HTbI U3y4alOT BO 3-M CeMecTpe.

Jlisi YCHENIHOTo yCBOEHHs CTy/IeHTaMu Kypca «MarepuanoseieHie 1 TeXHOJIO-
rusi KOHCTPYKIIMOHHBIX MaTepHaIoB» HEOOXOJAMMO 3HAHME OCHOBHBIX KypCOB BBIC-
meil MaTeMaTHKH, XUMUHU, Gu3ukd. M3 Kypca BbICIHICH MaTeMaTHKH MCIOJB3YIOTCHA
3neMeHTHl AupepeHIManbHOro U HHTErpajlbHOro UCHUC/ICHHUAL. Kypc xumuun obec-
[eyuBaeT CBEJEHHSIMM O THIIAX CBSI3U B TBEPIbIX Tejax, YHEPreTHKE W KMHEMATHKE
XMMHYECKHX TIPOLIECCOB, CTPOCHMM MOIMMEPOB, TEOPHH KOppO3WH METAJLIOB. %k}
Kypca (GU3MKK NPU U3YYEeHHH JAHHOW AMCLMILIMHBI HCTIONB3YIOTCS CIIC/YIOUNE pas-
jiensl; GU3MKa TBEPOro Tela, GU3KMKa 3JIEeMEHTAPHbIX YaCTHULL, MOJICKY/IApHAs busn-
Ka, TepMOAMHAMHIKA, 3aKOHbI TU(P(Y3HH 1 JIEKTPONPOBOJHOCTH.

3HaHMs U HABBIKH, NOJy4EeHHbIEe NPU U3YYEHUHU JIaHHOI'O Kypca, HIWPOKO MpHMe-
HSIOTCS CTYICHTAMM NPH MU3YYeHHH APYTUX AMCUMIUIMH OloKa 1: OCHOBBI KOHCTPYH-
pOBaHHS CPEJCTB M3MEPEHHUI; OCHOBBI KOHCTPYMPOBAHHA CPE/CTB HU3MEpeHUH JIu-
HelHBIX M YIJOBBIX BEIMYMH; METPOJOTHYECKas dKCIepTH3a i HOPMOKOHTPOIIE; OC-
HOBbI TEOPUU HAJEKHOCTH H JIP., @ TAKXKe NPH KyPCOBOM MPOEKTHPOBAHUH 1 BBITOJ-
HEHUH KBATM(PUKALHOHHOH paboThI.



3. KOMIIETEHLIMU OBYYAIOUWEIOCsl, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHMUS AU CHHUIIJIMHBI

B pesysibTaTe OCBOEHHs AMCHMIUIHHBI O0YHAIOMMIACH J0DKEH 1€MOHCTPHPOBATD
cleyIoUIre pe3yIbTaThl 00pa3oBaHus:
HMeTb TpejcTaBJeHHe: O MepCIeKTHBaX Pa3BUTHS MaTepUATOBE/CHUS KaK HayKH
(OK-7);
3HATH: OCHOBHBIE IPYIIIIBI COBPEMEHHbBIX MATEPHaNoB, UX CBOACTBA M 00/IACTH MpPH-
MeHeHHs, (PU3MUECKYIO CYIIHOCTD SIBIEHUH, MPOUCXOASIIMX B MaTepuaax B ycio-
BHSIX [IPOM3BOJICTBA [0/l BO3/EHCTBMEM BHEUIHUX (AKTOPOB (HArpeBa, OXJIaKICHHA
W 1p.), MX BIMSHHUS HA CTPYKTYpY, @ CTPYKTYpbl — HA CBOMCTBA COBPEMEHHBIX ME-
TAJUIMYECKUX ¥ HeMeTaJIMYEeCKUX MaTepHalioB; CYLIHOCTh OCHOBHBIX METO/OB MO-
JlyueHHsl 3aroTOBOK; CYLIHOCTb JIMTEHHOrO MPOM3BOACTBA, 00paboTKH MeTajlIoB
JNaBieHreM, cBapky, 06pabotku Metasios pesanueM (OK-7);
ymeThb: 06001arh U aHaIM3MPOBaTh WHOOPMALHUIO; aHAIW3UPOBATH ¢aszoBbie Ipe-
BpAIleHHs TIPU HArpPeBaHWM M OXJIAXK/IEHWH CIUIABOB, 110JIb3YsCh JAMarpaMMamu CO-
CTOSHMS JBOWHBIX CHCTeM; paboTaTh Ha CBETOBOM MHKPOCKOIIE; BhIABIATE Ha LIIM-
dbax TUNUYHBIE CTPYKTYpPHBIE COCTaBIISIONIME; MPOBOAUTDH MeTajiorpaduuecKun
AHAJIN3 TPOMBIIUTEHHBIX CTANIEH U UyTyHOB, LIBETHBIX METAJIIOB U CILIABOB; ONPEe-
JISTH TBEPIOCTh M MEXaHUUYECKHe CBOKCTBA MM CTATHYECKUX W AMHAMUYECKHX HC-
MBITAHAAX; AHATU3APOBATH Pe3yJIbTAThl THX MCTIBITAHMH JUI CPaBHUTEILHON OLCH-
KH CIUTaBOB M HEMETA//IMYECKUX MaTepuanoB. [I[pHHMMATh TeXHUYECKH 00OCHOBAH-
Hble pelenus 1o Beibopy Marepuainos (OK-7);
BJIaJeTh: PAKTUUECKAMH HABBIKAMH HCCIIE/I0BAHUS U KOHTPOJIS MaTepuanos (OK-
7).

4. CTPYKTYPA U COJIEP KAHUE JUCHUTIJIMHbI
4.1. Pa3jiennbl TACHMIUIMHBI U BUJIbI 3aHSTHMN:

O61mas Tpy10eMKOCTh JUCIHILIMHBI COCTaBJIAET 7 3a4eTHBIX €IUHHUIL, 252 4acoB.



Tabnuua 1. Paznens! JUCUMIUIMHBI X BUJIBI 3aHSITHIA

Buns! yuebHoii paboTsl,
BKJIFOYAA CAMOCTOATENBHYIO

paboTy CTyAEHTOB DopMbl
- W TPYI0EMKOCTH (B uacax) TeKYLLero
e Ob6beM yuebHoil KOHTpOAS
= 2 E B = paboTsl YCMNeBaeMoCTH
Ne Pa3nen Q é = \§ é C NPUMEHEHHEM (no nedenm
n/n | AMCUMILUIHHEL | = i 3| = g2 n | MHTEPAKTHBHBIX cemecmpa),
g = | 2 3 2 O = METO/I0B (opma
= 5 § §- - S E (B yacax / %) NPOMEKYTOYHOM
= é E g_ w aTrecTauuu
= eMecmpa
g § g (no cemecmpam)
=
1 Pazpen | 3 1 2 3 -
2 | Pazmen 2 3 2 2 2| 4 9 3/38
3 Pa3zpen 3 3 3 1 2 5 1/33
4 | Pazpen4 3 3 1 5 0,5/50
5 | Paspen$ 3| 4-5 4 2 10 1,5/25 PeHTHHr-KOHTpOS |
6 | Paznen6 3| 6-8 6 4 18 4,5/45
7 Paspen 7 3 9 2 2 9 1,5/38
8 Pasnen 8 3 10 1 5 0,5/50
9 Pasnen 9 31 10-11 | 2,5 2 12 2/44
10 | Paznen 10 | 3 11 0,5 2 3 1/40 PelTHHT-KOHTpOIb 2
11 |Paspenll |3]12-13| 3 2 12 2,5/50
12 | Pazpen 12 | 3| 13-14 | 3 4 12 3/43
13 | Pazpmen 13 | 3| 15-16 | 3 -+ 14 2129
14 | Paspenl14 |3 16-17 | 3 4 14 3/43
15 | Paspen 15 |3 18 2 2 4 - PeiiTHHI-KOHTpOIIL 3
Beero | 3 18 36 |18 | 18 | 1 k.p. | 135 26/36 JK3aMeH

4.2. ConeprxaHue pas/iesioB AUCHUIIIAHBI

Pazoen 1. Bsedenue. Knaccugpuxayus mamepuanos. Kpucmannuueckoe
cmpoeHue Memanios.

Tema 1.1. 3nauyenue, 1eb U 331241 Kypca «MaTepuajioBe/ileHHe U TeXHOJIOTHsl
KOHCTPYKI[MOHHBIX MaTepuanoBy. Kiaccuduxanus Matepuanos.

Tema 1.2. Kpucramingeckoe crpoeHre MeTaioB. JledexTsl KpuctamioB U UX
BIMsIHME Ha cBoMcTBa. KpaeBble U BUHTOBBIE AUcCiIOKalMu. Teoperrueckas U peab-
Hasi IPOYHOCTb.

Pazoen 2. Kpumepuu oyenku mamepuanos.

Tema 2.1. Mexanuueckue cBoiictBa. Kpusas pedopmanuun (st pacTsKeHus).
[IpoyHOCTHBIE XapaKTepUCTUKU. MeToJbl U3MEPEHHUs TBEPJOCTH (MeTOb! bpune-
s, Pokseiuia, Bukkepca, MuUKpoTBepaocTh, [Tonbau, I1lopa, Mooca).

Tema 2.2. CtpykTypa. MUKpPOCTPYKTYPHBIHM ananu3. MakpocTpyKTYpHBIH aHa-
U3.

Tema 2.3. PeHTreHOCTPYKTypHOE HCCJIEJIOBaHHE MeTallloB. BO3ZHUKHOBEHHE
peHTreHOBcKUX Jsyded. OOopyoBaHUE, HMCIIOJIB3YEMOE IIPH PEHTIE€HOCTPYKTYPHOM
aHayu3e.



Pazoen 3. [lnacmuueckas oeghopmayus u pexpucmaniiuzayus Memaiios.

Tema 3.1. Bnusaue Hakiena Ha cBOMcTBa MeTtajuioB. Mcnonb3oBaHue Hakjena
B MalIMHOCTpoeHHH. Pa3pyienue Meranna. CBepXIiacTHYHOCTb MaTepHalloB.

Tema 3.2. BiusiHue TemiepaTypbl Ha CTPYKTYPY M CBOMcTBa Ae(OpMUpPOBaH-
HOTIO MeTaJla.

Paszoen 4. 3axomnvl kpucmaniuzayuu Memaiios.

Tema 4.1. 3akoHbl KpucTa/UIU3aUuu MeTaioB. CBOOOIHAS SHEPIUs M IHTPO-
rusi. CKpbITas TErioTa KpUcTauiu3alui. AMOp(HbIE METAILIbI.

Tema 4.2. Ynpasnenue pazmepom 3epHa. CTpoeHHE KpUCTANIMYECKOIO CIIUT-
Ka.

Pazoen 5. Ocnosel meopuu cniagos.

Tema 5.1. Buasl cinaBos. [Ipasuno ¢das. [loctpoenune auarpaMmm cocTOsTHUS.

Tema 5.2. JluarpaMMbl COCTOSIHUS JBOMHBIX CIUIABOB.

Tema 5.3. CBsi3b MEXAYy THIIOM AHarpaMMbl COCTOSIHMs JIBOMHBIX CILJIaBOB W
CBOMCTBaMH CILIABOB.

Pazoen 6. Cnnaswvr Ha ocHoge dcenesa.

Tema 6.1. XKenezo. [Tomumopdusm xenesa. JluarpaMma COCTOSIHUsI CILIaBOB
KeJie3a C yriiepoIoM.

Tema 6.2. Yrnepoauctelie ctanu. YyryHsi.

Tema 6.3. ®azoBble NpeBpallieHKs B CTANSAX [IPU HArpeBe M OXJakJeHud. Ay-
CTeHM3allMs, NEPIUTHOE U MapTeHCUTHOe npespailenus. [IpeBpaiienue npu OTIyc-
Ke.

Tema 6.4. Ilpaktuka TepmooOpaborku cranu. Texuosnorus narpesa. OTKur
CTANIM 1 €ro BIMSHUE Ha CTPYKTYpY U CBOWCTBA. 3aKajika yriepoaucThix craiei. Ot-
MyCK CTajeu.

Tema 6.5. Xumuko-tepMuieckas oOpaboTka cTalli: OCHOBHbBIC 3aKOHOMEPHO-
CTH, LIEeMEHTAallUs, a30THPOBaHHE, [IMAHUPOBAHHE, HUTPOLIEMEHTALIMs, CHIIMIIMPOBa-
Hue, 6opuposanue. Inddy3rnoHHas MeTaIM3anus: XpOMUPOBAHIE U aTUTHPOBAHHUE.

Tema 6.6. OCHOBBI JIETHPOBaHMs CTaNU. BiusHUe NETHPYIOLIUX 3JIEMEHTOB Ha
CTPYKTYpY U cBoMcTBa cranu. Kiraccudukalus nerupoBantbix craneid. OcobeHHOCTH
TepMOOOPabOTKH JIeTHPOBaHHbBIX CTAJIEH.

Pazoen 7. [[eemHbie memannvl u cniaebol.

Tema 7.1. Meab, ee cBoiicTBa M 00jacTh NpuMeHeHUs. MenHO-HUKeseBble
crnaBbl. bpon3sst. Jlarynu. [IpiMeHenne MeHbIX CIIIaBOB.

Tema 7.2. ANIOMUHUI, €ro cBOWCTBA ¥ 001aCTh IpUMEHeHUs. JIuTelHble U Jie-
dopMEpyeMble aTIOMUHHEBbIe CIUIaBbl. JlypalioMHHBI M HX TepMoobpaborka. I1pu-
MeHEeHHE aJIFOMMHHUEBBIX CIIJIABOB.

Tema 7.3. TuraHn, ero cBoiictsa u obnacts npumeHenus. Knaccudukaius Th-
TAHOBBIX CIUIABOB U UX IIPUMEHEHHE.

Pazoen 8. Komnosuyuonnele mamepuaiol.

Tema 8.1. O6mmas xapakrepucTuka U Kinaccudukamus. CTpoeHue, CBOUCTBA U
IpUMeHeHHe KOMIIO3UIMOHHBIX MaTeprHaJloB.



Pazoen 9. Hanocmpykmyphoie mamepuanst. Hememaniuueckue mamepuanol

Tema 9.1. HanocTpykTypHbIe Matepuaisl. OO1as XapaKTepucTiKa, CBOMCTBA U
NpUMeHEeHHe HaHOCTPYKTYPHBIX MaTepHalloB.

Tema 9.2. TTnacTMacchl, X 0COOEHHOCTH M 001acTH NPUMEHEHHs B KaueCTBE
KOHCTpYyKIMOHHOro MaTeprana. Cocras mactmace. Hamonuurenu niacrmace. Knac-
cubukauus miactmacc. CpoiicTBa ¥ 00JacTb NPUMEHEHHS TEPMOIUIACTHYCCKUX H
TEPMOpPEaKTUBHBIX IJIACTMACC.

Tema 9.3. Pesunbl, ¥X 0cOOEHHOCTH U 00JacTH NMpUMeHeHHs. BynkaHu3alus.
Cocras pe3unbl. Knaccudukaius pe3nHOBBIX MaTepHaIIOB.

Tema 9.4. KepamMuueckue MaTepHalbl.

Tema 9.5. Martepualibl, IpUMeHsieMble B aBTOMOOUIIECTPOCHUH.

Pasoen 10. Buibop mamepuanos.

Tema 10.1. O6uMe peKOMEHIALNK 10 BEIOOPY MaTepHabl.

Pazoen 11. Ocroeuvie memodwl nonyuenus meepowvix mei. OcHoebl 06pabomxu
MEemanioe 0asneHueM.

Tema 11.1. OcHOBHBIE METO/BI MOJNyueHUs TBepAbIX Tel. Knaccudukauus me-
TOJIOB MOJIy4€HUS 3arOTOBOK.

Tema 11.2. CyuHocTh 06paboTKi MeTajlIoB faBienueM. Bussl 06padoTin me-
TAJIJIOB JIaBICHUEM.

Tema 11.3. [IpokaTHOe MPOU3BOACTBO: CYIIHOCTh, CXEMBbI, 00/IaCTh MPUMEHE-
HUSL.

Tema 11.4. KoBKa: CyIHOCTb, OCHOBHBIE OIEpPAlLMH, MPUMEHsSEMbIH MHCTPY-
MEHT.

Tema 11.5. O6beMHuast MTAMIIOBKA: CYIHOCTb, CXeMbl, 00J1aCTh MPUMEHEHHUS.
JIMcTOBAsH IITAMITOBKA: CYLIHOCTH, OCHOBHbBIE ONEpalliu, 000py10BaHuUE.

Pazoen 12. Ocrogbl TumetiHo20 npouzeoocmea.

Tema 12.1. CylHOCT JUTEHHOrO NPOU3BOJACTBA. DIEMEHTbI JIUTEHHOU dhop-
Mbl. JluTeitnble cBoiicTBa. JledeKTol.

Tema 12.2. V3roToBiieHue OTIXBOK B IECYaHbIX (opMax.

Tema 12.3. U3roToBiieHHe OTIMBOK CIIEIUAIBHBIMU CIIOCOOAMHU JIUThS: JITHE B
0007104KOBBIE (POPMBI, JIUTHE 110 BBITIABISAEMBIM MOJEIAM, JIUTHE B KOKHIIb, LEHTPO-
OeKHOE JINThE, JTUThE T0J1 JaBJICHUEM.

Pazoen 13. Ceapounoe npouzsoocmeo u naika Mamepuanos.

Tema 13.1. CBapuBaemoctsb craineil. CpoiicTsa ayru. MIcTOUHHKK CBapOHHOrO
TOKA ¥ MX XapaKTepUCTUKU. THIIBI CBAPHBIX LIIBOB ¥ COCAMHEHHH.

Tema 13.2. Pyunast 1yrosas cBapka: CylUHOCTb, CXCMBbI, 001acTh MPUMEHEHHUS.

Tema 13.2. CymuocTh, cXeMbl, 00/1aCTh MPUMEHEHHs CBApKH: MO ¢urocoMm, B
cpe/ie 3allMTHBIX ra30B, MJIa3MEHHOH, 3JIEKTPOLLIAKOBOM, JIEKTPOHHO-Y4eBOH, ra-
30BOM, 2JIEKTPOKOHTAKTHON CTBIKOBO#, TOUEUHOM, IIIOBHOM.

Tema 13.4. I1punou. CyImHOCTb U CXeMa MalKH.

Pazoen 14. Ocnogbl 0b6pabomku Memaiios pe3aHuem.

Tema 14.1. Knaccudukanus ABWKeHHI B METAIOPEKYLMX CTaHKaX. MeTo/bl
dbopMooOpazoBaHus TOBEPXHOCTEl leTanel MalllkH. DJIeMEHTBI peXXxuMa pe3aHusl.



Tema 14.2. O6paGoTka 3aroTOBOK Ha TOKApHBIX, CBEPJIMIIBHBIX, (Qpe3epHbIX U
mMpoBaIbHBIX cTaHKaX. CXeMbl, HHCTPYMEHT, 000py10BaH!e, BU/bI pabot. Meto-
JIbl OT/IENIOYHOM 00pabOTKH.

Tema 15. Ocrosvt 06pabomku memanios 1a3epom.

Tema 15.1. Knaccuduxanus TEXHONOIHUECKUX J1a3€POB U UX YCTPOHCTBO; BO-
TPOCHI JIa3epHOU pe3KH, CBAPKH U JIa3epHOH 00paboTKN MOBEPXHOCTEH.

3aKoUeHue.

4.3. JIeKUMOHHBIN KypC

OGbeM JIEKIIMOHHON Harpy3ky coctasiser 50 % ot obuiero obbema ay AMTOPHOH
Harpys3Ku.

Tabnuna 3. Pacnpeaenenue NeKIMOHHOM HArPy3KH 10 (hopmam 1poBeICHUs

O0beM Harpysku
No Paznen (s aeRx)
n/n JTUCLMTLTHHbI Jexnp Jlexiin-
B TpaJHLHOHHOM KOHCYJIbTalHH
dopme B aKTUBHOIi (popme

| Pasnen 1. Beeaenne. Knaccuukauns MaTepHasios. 5 )
Kpucrammnieckoe CTpoeHHe MeTallloB.

2 | Pasznen 2. KputepHH OLUEHKH MaTepHasos. 0,5 1,5

3 Paznen 3. [nactuueckas nedopMalis W peKpUCTANIH3ALNA 0.5 0.5
METAJIIOB. : !

4 | Paspmen 4. 3akoHbl KpUCTANIM3ALMH METAJIIOB. 0,5 0,5

5 | Pazgen 5. OCHOBBI TEOPHH CII/1aBOB. 3 1

6 | Pazmen 6. CruraBbl Ha OCHOBE KeJie3a, 2 4

7 | Pa3pen 7. LlpeTHble METAILIbI W CILIABbI. 1 1

8 Paznen 8. KoMMno3uUMOHHBIE MATEPHAJIbI. 0,5 0,5

9 Pasznen 9. HaHOCTpyKTYpHBIE MaTepHalbl. i 15
Hemerannuueckue Marepuabl. 4

10 | Paznen 10. BeiGop maTepnanos. 0,5

1 Pazgen 11. OcHOBHblE METOIbl MOJYYEHWS TBEPABIX TEIl. 1 2
OcHoBbl 06pabOTKH METAJIIOB 1ABJIEHHEM.

12 | Paznen 12. OcHOBBI INTEIHOrO MPOU3BOJCTBA. 1 2

13 | Paznmen 13. CrapouHoe NpoM3BOJCTBO W Maiika MaTepHAIIOB. 1 2

14 | Pasgen 14. OcHoBbl 06pabOTKH METAILIOB Pe3aHHEM. 1 2

15 | Paszmen 15. OcHoBel 06paboTKH METALIOB J1a3€POM. 2

HUroro 17 19
Bcero NeKuHOHHOI HATPY3KH 36

4.4. TTpakTU4eCcKUe 3aHATUS

[IpakTHUYeCKHe 3aHSTHS SBNAIOTCA GOPMOI IPyNIoBOH ayJIMTOpHO# paboThl B
HeOOJBIINX IPYIIaxX A/ OCBOCHMS MPAKTHUECKUX HABBIKOB C LICJIBIO GopMHUpOBaHUS
o6uekynbTypHbix  KoMmmereHuuit (OK-7), HeOOXOMMMBIX /I OCBOCHHS OCHOBHOH
o6pa3oBaTenbHON MPOrpaMMBI.



Ta6nuua 4. [lepedenb TeM MPaKTHYECKHX 3aHSATHUI

Ne Ne pazzena . [Tponomxu-
HauMeHOBaHUE MTPAKTHYECKUX 3aHATHH
/| AMCHUILIHHEI TEIbHOCTD
1. Pasyien2 | PeHTreHOCTPYKTYpPHBIH aHAIN3 2
2, Paznen 5 | JluarpaMMbl COCTOSHHSA JBOMHBIX CIJIABOB 2
W3yuenue CTpYKTYpsI yJUIepeHOB, UX MPOH3BOIHBIX U
3. —— y PYKTYPBI (yILIEPEHOB, HX MPOU3BO/ 5
HaHOTpYOOK
4. Paszen 10 | BeiGop MaTepualios (¢ pa3bopoM KOHKPETHOMH CHTYallHH) 2
3 Paszmen 11 | TexHosorusi M3roTOBJICHUs ITOKOBOK 2
6. Pasnen 13 | Beibop cnocoba cBapku 4
T Paznen 14 | Mi3yyeHue reoMeTpUH TOKApHbIX PE3IOB 4
Beero: 18

4.5. JlabopaTtopHbIi MPAaKTHKYM

JIaGopaTOpHbIH MPAKTUKYM TaKkKe ABISETCs (GOopMOi IPYIINOBOI ayAUTOPHOM
paGoTHl B HEOOJBIINX IPYTIaX Al OCBOCHUS MPAKTUYECKUX HABBIKOB C HEIBIO dbop-
MHPOBaHMs OBLIEKYIBTYPHBIX KOMIETEHUMH, HEOOXOAMMBIX JIIsl OCBOCHHUS OCHOB-
Holt o6pasoBatesbHOi nporpamMmel (OK-7).

Ta6una 5. [lepedyens paboT 1ab0paTOPHOTO NPAKTHKYMa

Ne Ne paznena
HaumenoBanue 1ab0paTOpHBIX padboT [TpoaomKuTENbHOCTD
n/n JIUCLIUTLIHHBI
L. Pasnen 2 MeTo 161 U3MEpEHUs TBEP/IOCTH 2
2. Pasnen2 | MuKpOCTPYKTYPHBIH aHAJIN3 METAIIJIOB U CIIJIABOB 2
[Tnactuyeckas nedopManus U peKpUCTAIIA3ALHSA
3 Pasnen 3 AedopMAn PERE 2
METAJUIOB U CIIJIaBOB
MHUKpOCTPYKTYPHBIN aHAIN3 YIIIEPOJUCTBIX CTa-
4. Paznen 6 ASDUEIRIRSR JHIepe. 2
jiedl B paBHOBECHOM COCTOSHUH U YyTYHOB
5. Pasnen 6 | Tepmuueckas 0O6paboTKa yriepoJHCThIX CTaleH 2
6. Paznen 7 | MUKpOCTPYKTYPHBI aHAJIN3 IBETHBIX CIUIABOB 2
TexHonorus U3roTOBJIEHUS OTIMBOK B IMeCYaHO-
s Pazpen 12 +
TJTAHUCTBIX (hopmax
JlazepHas pe3Ka, Jla3epHas cBapKa, OBEPXHOCT-
8. | Pasmenl5 LR 3 . P 2
Has J1azepHasi obpaboTka
Bcero: 18

4.6. CamocTosTenbHas paboTa

CamocTrosiTenpHas paboTa CTYIEHTOB SBJISETCS BAXKHEHIIMM KOMIIOHCHTOM
06pa3oBaTeBLHOrO TpoLecca, Pa3BUBAIOIMM HX CIIOCOOHOCTH K caMOOOYUEHHIO U
MOBBIIIEHUIO CBOETO MPO(ecCHOHAIBHOr0 YPOBHS.




Llenb caMOCTOATENBHOM paboThl - CaMOCTOSATENBHO NMPUOOPETaTh HOBbIC 3HA-
HUSI, UCIIONIB3YSI COBPEMEHHbIE 00pa3oBaTelbHbIe TEXHOIOTHH, 0600mars, opopM-
NSITh, TIPEICTABIATH W JOKJIAABIBaTh Pe3yJbTaThl BBHINOIHEHHOH paboThl, a TaKke
KPMTHYECKH aHATW3UPOBATh MONYyYECHHbIE 3HAHMS M apryMEHTHPOBAHO OTCTaHBaTh
csou npeioxenus (OK-7).

CamocTosiTeNbHas paboTa HanpasieHa Ha M3ydeHue, 3aKpernenue u yriyobie-
HKEe OCBOEHHUs yueOHOro Marepuala.

4.7. KontponbHas padora

Pa3zpaGoTaHHbIM y4eOHBIM IUIAHOM IIPELYCMOTPEHO BBIMOIHEHHE KOHTPOJb-
HOif paGOThl MO MpeaoKEHHOMY MNpenojaBaTenemM BapHaHTy. BeImonHeHHe KOH-
TPONBHOH PaboTHl HAampaBleHO Ha GOPMUPOBAHHME CIIOCOOHOCTEH K CaMOCTOSTEINb-
HOMY MO3HAHMIO ¥ OGYYEHHMIO, OUCKY JUTEpPaTyphl, 0000IIEHHIO, OYOPMICHUIO 1
MpeCTABIEHUIO MoyYeHHBIX pe3ynbTatos (OK-7).

5. OBPA3BOBATEJIbHBIE TEXHOJIOI'MH

B npenojiaBaHdK Kypca MCMOJB3YIOTCS MPEUMYIIECTBEHHO TPaJULHOHHBIC
o6pazoBaTesbHble TEXHOIOTHH: JIEKLIUH, IPAKTHYECKHE U TaDOPaTOPHbIE 3aHATHS.

Jlex1MOHHBINA Marepran o(opMIIeH B BUE MPE3CHTALMH C HCIOJIL30BaHUEM
cTangapTHOi nporpammbel B PowerPoint. [lns 1eMOHCTpalMK N@HHOTO HAIANHO-
WILTIOCTPUPOBAHHOTO MaTepHasa JIEKUMH MCIONB3yeTCs COOTBETCTBYIOMIas armapa-
Typa (HOyTOYK, IIPOEKTOP).

B pamkax NpoOBeeHHUs JeKIUH, IPaKTHYECKHX padoT U 1ab0paToOpHOro Ipax-
THKYMa 3aIlIaHApOBaH pa300p KOHKPETHBIX CHTyalUd C LeNbio GopmupoBaHHs U
pa3BUTHs NPO(ECCHOHATBHBIX KOMIIETEHIUH Y 00Yy4aromUXCsl, 8 TaKkkKe MperycMoT-
PEHO TIPOBEJIeHNEe 3aHATHI B aKTUBHOM (opMme (JIeKIMU-KOHCYJIbTALNH, TPAKTHHE-
CcKHe U 1abopaTopHble 3aHATHS B aKTHBHOM (opMme).

[Ip¥ BBIMOTHEHUHU TPAKTHYECKHUX U Ta0OPaTOPHBIX padOT CTy/IEHTaM BbLIACTCH
3a/1aHus 110 TeMaM NPaKTHKyMa COrIacHo paboyeit mporpammel. Ilocie BhINOTHEHHS
o4epeHOW paboTel NMpernoaaBaresb NMPOU3BOAUT YCTHBIM OMpPOC MO Npeblayen pa-
oore.

C LeNblo AKTHBH3ALMU CAMOCTOATENbHON PaGoThl CTY/ICHTOB 1eecoo0pasHo
JCTIONB30BaHME ONepexkarolleil caMoCcToATeNbHOW paboTsl. CTyIeHThl CamOCTOs-
TeJIBHO M3Y4aloT OTZAENIbHbIE TeMBI, OT/EJIbHBIE BOIIPOCHI, JOTOIHUTEIBHYIO JINTEPA-
Typy [0 M3ydeHHUsI TEOPETUYECKOro MaTepuaa, YTo MO3BOJISET MPEernoaBaTe/io Omne-
peThCs Ha W3y4yeHHBIH cTyJaeHTamu Marepual. IIpu sToMm BeIpabaThIBatOTCs 3HAYU-
TebHBIN 6arax 3HAHWii, HABBIKOB U YMEHHIi, CIOCOOHOCTh aHAM3UPOBaTh, OCMbIC-
NIMBATh ¥ OLIEHHBATh COBPEMEHHBIE COOBITHUS, PeIlaTh MPOodeCCHOHANBHbIE 3a/1a4H Ha
OCHOBE eJMHCTBA TEOPUH U MPAKTHKH, YTO rapaHTUPYET YCIEIIHOE OCBOCHHUE ITPO-
deccuu.



6. OHUEHOYHBIE CPEACTBA JJIsl TEKYLIEI'O KOHTPOJISA
YCIHHEBAEMOCTH, MPOMEXKXYTOYHON ATTECTALIUUA
IO UTOI'AM OCBOEHUSI JUCHUITJIMHbBI U YYEBHO-

METOAUYECKOE OBECIIEYHEHHUE
CAMOCTOSITEJbHOMN PABOTHI CTYJIEHTOB

B coorBercTBuH ¢ [lojiokeHHEM O PeHTHHIOBOH CHCTEME KOMILIEKCHOW OLCH-
KW 3HaHWH CTYJIEHTOB Ha OCHOBe HaOpaHHBIX 0asIOB, yCIEBaeMOCTh CTYJACHTOB OLE-
HUBAETCS ClIeIyI0IUM 00pa3om:

MakcumalibHas cymma OajuioB, HabupaeMmasl CTYJAEHTOM I10 JMCLMILIMHE, 3a-
KpbIBAEMO# ceMecTpoBOii arrectauuei, pasya 100.

B koHIle cemecTpa M0 AaHHOM AUCLUIUIMHE MTPEJIyCMOTPEHA ¢/lada K3aMeHa, 1
YCIIEBAEMOCTh  OTpeZeNseTcs CICAYIOLIMMH OLEHKaM: «OTIHYHO», «XOPOILO»,
«YJIOBIIETBOPUTEIIEHO» U HEY/IOBIETBOPUTEIBLHO» IO CIIEAYIOLIEH 1IKae:

MakcumansHas cymma (100 GayutoB), Habupaemasl CTYIEHTOM IO JaHHOM JIUC-
LMILUIHHE, BKJIIOYAET JIB€ COCTaBJIAIOLIHUE:

[lepBas cocTaBisionas — OLEHKA MpernojaBaTesieM UTOTOB y4eOHOH JesTelb-
HOCTHM CTYJIEHTA [0 M3YUYEHHMIO JMCLMIUIMHBI B TeUeHHE ceMecTpa (B cymme He boinee
yeM 60 GasuioB). Bropas cocraBisiioiias OIEHKH 10 JUCLHUIIMHE — OLeHKa 3HaHUH
CTyJIeHTa Ha 3k3ameHe 1o 40-0amibHOM 1mKae.

3aganus VIS peHTHHI-KOHTPOJIsI
(mecmogbvie 3a0anuA, NPUMEPHbLU BAPUAHM)

PeiiTunr L.
1. Jlns rpaHelleHTPUPOBaHHOM KyOHYECKOH pelieTKH KOOPANHAIIMOHHOE YHCIIO!
a) K12; 0) K8; B) I'12; r) Keé;

2. Jlns rpaHeleHTPUPOBAHHOM PEIIeTKH YMCI0 atoMoB (6a3uc), mpuHaLIeKaIKX OJIHOM
KPUCTAUIMYECKO pelIeTKe, paBHo. ..

a) l: 0)2; B) 4; r)6;
3. K ToyeuHbIM Je(eKTaM OTHOCHT...

a) BAKQHCHH; 0) KpaeBbIe AMCIOKALIUH;

B) 'paHMLBl pa3/iena; ') BUHTOBBIE JIUCJIOKALUH;

4. K nuHeHBIM fedeKTaM OTHOCAT. ..
a) BAKaHCHH; 0) AUCIOKAIMOHHBIE ATOMBI,
B) rpaHUIBl pa3aena; r) AUCIOKALIMH;

5. Tlpenen npoYHOCTH (BPEMEHHOE CONMPOTUBIICHUE) OMPECIAIOT Ha. ...
a) TBEpAOMEpE; 0) npecce;
B) pa3pbIBHOM MalllNHE; ') MaSTHUKOBOM KOTIpE;

6. Ha PUCYHKE I1OKa3aHa CXEMa U3MEpPEHUA TBEPIOCTH MO METOIY:



P a) Bukkepca,

0) bpunenns,

T77777 o J R K777 B) PokBenna,
T r) llopa

7. Meron OTHOCHTCS K TPyNIE METOA0B U3MEPEHHS TBEPAOCTH LapanaHu-
eM.

a) bpunenns; 6) [Tonbau; B) Mooca;  r) lllopa;

8. B LeHTpe KpHCTAIMYECKOrO CIMTKA MPU HOPMAJbHBIX YCIOBMAX OXJIaxieHus obpa-
3YIOTCA:

a) cTosi0uaThle KpUCTAJLIBI; 0) MEJIKO3EpHUCTbIE KPUCTAJLIBI;

B) KPMCTAJUIbl Pa3IMYHOM (DOPMBI; I') PABHOOCHBIE KPUCTALTBI;

9. Ludpoit 2o0TmeyeHa 30Ha ...

a) MEJIKO3EPHUCTBIX KPHUCTAILIOB,
0) cTo0YaThIX KPUCTAILIOB,

B) PABHOBECHBIX KPHCTAJLIOB,

I') paBHOOCHBIX KPHUCTAIIJIOB;

10. MMeroruecs HaIMCH HA OKYJISIpe MHKPOCKONa 0003HAYaroT ...
a) YBEJIMYCHHUE; 6) poxycHOE paccTOSHUE U YHUCIIOBYIO anepTypy;
B) (DOKYCHOE PacCTOSHHUE; B) YKMCJIOBYIO aneprypy;

11. a nutmdoBaHHBIX 00pasLiax BUAHBI ...
a) Mops.l; 0) pucKH;  B)3epHa;  T') HEMETAIJIMYECKHE BK/IIOYCHMS,

12. YupouHeHue MeTajia B [IPOLECcce MIIaCTUYCCKOH nedopmaruu 0OBACHACTCH ...
a) NOBBIIICHUEM TUIACTUYHOCTH;
0) yBenuueHneM yucia ae$eKToB KpUCTANINYECKOro CTPOCHUS;
B) CHIDKEHHUEM CONPOTHUBICHHA Ae(pOopMarni;
r) 3aTpYAHEHHBIM JABHKEHUEM JUC/IOKALINI;

13.O6pa3zoBaHHe PABHOOCHBIX 3epeH M3 Je(GOPMUPOBAHHBIX KPHCTALIOB HaOmOLaeTCs
pH. ..
a) NOJUTOHU3ALNH; 0) Bo3Bpare; B) 3aKaJIKe; I') PEKpPUCTAIIM3ALINH;

14. TemnepaTypa peKpHCTAUIM3ALMH Ul CBUHIIA TEXHUYECKON YUCTOTHI COCTABIIALT:



a) 87°C, 6) 20°C; B) -33°C, r) 600°C;

15. da3oBhIii cocTaB ciuiaBa, cojaepxkainero 95% Sn u 5% Zn, npu remneparype 210°C:

b | 1 T T [
a0 — . : a) xuakas dasa, )
- 0) »xuakas da3za U Kpuctasuibl Zn,

%00 |- . B)kujkas (asza v KpucTaaisl Sn,

| A ol I') MEXaHUYecKas CMech KpUCTAILIOB Zn U Sn.
25\;1“,/ l.

uc+dn e 1 L] | —_—

S '

W% W W W W % 0w

PeiiTunr I1.
1. Crpykrypa, npeacrasisioas codoii cMech Gpeppura U HIEMEHTHTA, Ha3bIBACTCH. ..
a) ayCTEHUTOM; 0) nepiauToMm; B) MAPTEHCUTOM;  T) J1eAeOypUTOM;

2. llpencraBieHHast MUKPOCTPYKTYpa CTAIM SABJISCTCH ....

a) IUIACTUHYATHIM EPJIUTOM;
0) peppurom;

B) 3€pPHUCTHIM TEPIUTOM;

') AyCTEHUTOM;

a) cepblil UyI'yH,

0) Oenblif UyTr'yH;

B) BBICOKOIIPOYHBIN YYTI'YH;
) KOBKHH YyTyH;

4. TlpencraBiieHHas MUKPOCTPYKTYpa ABJISIETCS ....

a) JIOOBTEKTUYECKIM O€sbIM YyTI'YHOM;

0) cepbIM UYIyYHOM Ha (EPPHTO-TIEPAUTHON OCHOBE;
B) KOBKMM 4YI'YHOM Ha (DeppUTHON OCHOBE;

I') YIJIepOJUCTOM CTaIbIO;

5. Tlpuemnemas cTaib JJis H3rOTOBJICHUSA MOJIOTKA — ITO...
a) Y12; 0) V7; B) P9; r) X12M;



6. W3 HWKeNpUBEAEHHBIX BBICOKOKAYECTBEHHOW KOHCTPYKIMOHHOW CTalblo ABJIACTCA
CTalb...

a)¥Y12; 0) P18; B) 30XI'CHA; r) 60C2;
7. W3 HmKenpuBEACHHBIX KaU€CTBEHHON KOHCTPYKIIMOHHOM CTANIBIO SBJIAETCA CTAb. ..
a) Y12; 6) Ct3km; B) A40; r) 60;
8. Crpykrypa ctainu 45 1ocie MnojHoro OTKura. ..
a) GeppuT + NepIIuT; 0) LIEMEHTHUT + MEePJIUT;
B) OCHHMUT; ') MAPTEHCHUT;

9. JIuddy3nOHHBINH OTIKHUT (TOMOI€HU3AIMA). . .
a) TIPOBOJMTCA NpH Temiieparypax Ha 30 — 50°C npeBbIUaOLKX TeMneparypy conuayc
CIIaBa;
6) oTo TepMUuecKas 06paboTKa, 3aK/IIOHAIOAsNCA B Harpese cTanu Bbiwe JuHud GSE n
MOCIIEAYIOMUM OXJIaKICHUN Ha BO3IyXe,
B) NPOTEKAET 3HAUMTEIHHO OBICTPEe B CAUTKAX M OTJIMBKAX OOJBIIOrO CeYEHH,
r) 9T0 TepMHuecKas 0OpaboTKa, MPOBOIUMAs C LENBIO YCTPAHEHHUs ACHAPUTHOH JTHKBA-
upy npu Temnepatype 1100-1200°C;

10. DBTEKTHUYECKHM YYTYH COAEPIKUT yTJIEpO B KOJIUUECTRBE. ..
a) 4,0%; 0) 2,14%:;
B) 3,0%:; r) 4,3%:;

11. Cnnas mapku CY25 npesicraBisier coOoii. ...
a) cepbiil YyTryH ¢ MUHHMaJIbHBIM 3HAUCHUEM Tpe/ie/ia IPOYHOCTH
npu pactsokenun 250 Mlla;
6) cephlii UyryH ¢ MHHUMAJIbHBIM OTHOCHTEIBHBIM YUTMHEHHEM 25%;
B) cephlil UyryH ¢ cojepxanueM yriepoaa 2,5%:;
r) cTajb yIJIepoaUCTyIo, coaepxkamyo 0,25% yriaepoja;

12. Mapka MHCTpYMeHTAIbHOIN JiernpoBanHoit cranu cocrasa 0,9% C, 0,8% Cr, 0,8%W,
1,0% Mn - 370...
a) 09XBI; 0) 90XBI; B) 9XBI"; r) 9XT;

13. CrutaB P6MS npeacrasiiseT co0oi. ..
a) KOHCTPYKIIMOHHYIO CTallb, CoAepiKallyio 0kono 6 % C u okoino 5 % Mo
6) KOHCTPYKIIMOHHYIO CTallb, cofepikantyto okoio 0,6 % C u 0kos10 5 % Mn;
B) GBICTPOPEIKYILYIO CTAllb, COJEPIKAILYIO 0K010 6% W 1 0K0710 5 Y% Mo:;

r) HHCTPYMEHTATBHYIO CTallb, cofepsKantyio okoso 0,6 % C u okoino 5% Mo,

14. CrutaB cucTeMbl ME/lb — LIMHK Ha3bIBacTCA. ..
a) GpoH30ii; 0) METBXHOPOM;  B) HEH3WILOEPOM; I) IATYHBIO;

15. OCHOBHBIE XapaKTEPUCTUKH ATFOMUHUS — 3TO. ..

a) BBICOKAs TUIOTHOCTb, BBICOKAs TEIUIONPOBOIHOCTh, BBICOKAsk KOPPOZHOHHAS CTOMKOCTD;
6) Maiasi IIIOTHOCTh, HA3Kas TEMIONPOBOAHOCTh, HU3KAs KOPPO3UOHHAsA CTOHKOCTD:

B) MaJiasi [VIOTHOCTb, BHICOKAs TEIUIONPOBOIHOCTD, BBICOKAsk KOPPOZHOHHAS CTOHKOCT;
r) MaJiasi IIOTHOCTb, BBICOKAs! TEILIONPOBOIHOCTD, HU3KAs KOPPO3HOHHAS CTOMKOCTD.



PeiiTunr I1L
1. Tlommmepsi, 0OpaTUMO 3aTBEpACBAIOIME MPH OXJIAXKICHAW O€3 NPOTEKaHHs XUMHYeE-
CKHX peakllii, Ha3bIBaIOT. . .
a) TepMOIUIACTHYHBIMH, 0) amop(HbIMHU;
B) TEPMOPEAKTUBHLIMHU, r) KpUCTAIMYECKUMU;

2. HenocTaTKkoM miacTMacce AB/ISETC. ..
a) I10xast TEXHOJIOTMYHOCTD; 6) BBICOKasi CTOMMOCTb;
B) CKJIOHHOCTb K CTapEHMUIO; I') BBICOKas TIOTHOCTB;

3. Jlig ByJKaHM3AaLMM KaydyKOB IIHPOKO MCIIOIB3YIOT. ..
a) aHTUOKCHIAHTHI; 0) cepy; B) napauH; r) TajabK.

4. OO6bekThl ¢ pazmepoM 1-10 HM B nocieHee BpeMs Ha3bIBAKOT ...
a) HAHOYACTHUIIAMM, 0) Ki1acTepaMu;
B) HaHO-(YJIBTPAJHCIIEPCHBIMU) NOPOLIKAMH r) rpaHyJiaMu;

5. CBOICTBO JUTEHHBIX CIUIABOB YMEHbLIATh 00BEM IPH 3aTBEPACBAHMU M OXJIAKICHUH
HA3bIBACTCH. ..

a) )KUJKOTEKYUECThIO; 0) ycaakoii;

B) PEKpUCTA/UIU3ALIMEH I') KpUCTAJLTU3ALIMEH;

6. JIasi KOHTPOJIS YPOBHS MeTajlla, 3aMBaeMOro B JIMTEHHYIO MOIOCTH bopmbl, TIpeaHa-
3HAYEH CJIEAYIOIIHIA JIEMEHT JIMTHUKOBOU CUCTEMBI -

a) BBINOP; 0) 1J1aKOYJIOBUTENb,

B) CTOSIK; ') IUTATENb;

7. TlpucnocoGaeHneM, MpH MOMOIIM KOTOPOro B JIMTEHHOU ¢dopMe MoIy4aroT IM0JI0CTb,
Gu3KyI0 1o Gopme M pasMepaM K KOHGUIypaluu OTJIMBKH ABJISCTCS. ...

a) MOJellb; 0) cTepKEHb;

B) OIOKa; I') CTOSK;

8. O6paboTKa METALIOB JaBJe€HNEM OCHOBaHA HA MEXAHUYCCKOM CBOMCTBE. ..
a) IPOYHOCTH; 0) TBEpIOCTH;
B) TJIaCTUYHOCTH, ') XpYIKOCTH;

9. TexXHOJOrHYECKHE MPOIECCH N3MEHEHHs (GOPMBI M Pa3MEPOB 3ar0TOBOK 1101 neicTBu-
€M BHELIHMX CUJI, BEI3BIBAIOLIMX IIACTUYECKYIO JIe(OpMALIHIO, HA3BIBAKOTCA. ..

a) CBapKoOii; 0) TepMuUecKoit 00paboTKON;

B) JINTBEM; r) o0pabOTKOH METALIOB IaBICHUEM;

10. OCHOBHBIMH MHCTPYMEHTAMH IIPH [IPOKATKE ABIAIOTCAH. ..
a) IITaMIIbI; ©) MOJIOTHI;
B) MaTpHLbI; I) BaJIKH;

11. CriocoGHOCTh MeTa/Ia 00pa30BbIBATH KAUECTBEHHOE CBAPHOE COCAMHEHHC HA3BIBACT-

cd...
a) TUIaCTUIHOCTBIO, 0) 3aKaMBaeMOCTbIO,
B) CBapUBa€MOCThIO; r) NpOKaJIUBaEMOCThIO,

12. Kakoii MaTepuan o61aiaeT jy4Ieif cBapuBaeMOCTbIO?. ..



a) 4yTyH; 0) HU3KOYIJIEpOUCTas CTallb;
B) MEJIHBIE CIUIABbI; ') HU3KOJIETHpOBAaHHAs CTallb,

13. PyuHyio 1yroByio cBapkKy LI€JI€CO00pasHO MPUMEHSATh JUIA ...
a) YBEIMYEHUS MIPOU30AUTEIBHOCTH CBAPKH;
©) BBIIIOJIHEHHUS IIIBOB MTPOU3BOJILHOM (hOPMBI;
B) VJIYUYLIEHUs KaueCTBa CBAPHBIX LIBOB;
I') CBapKH U3/I€JIUI U3 aTIOMUHUEBBIX U MEIHBIX CILIABOB;

14. Jlns obTaunBaHus HApPYKHOM I[MIMHIPUUECKOH MOBEPXHOCTH IpU 0OpabOTKe Ha TO-
KapHO-BUHTOPE3HBIX CTAHKAX UCITONB3YIOT
a) [oJApe3HoN pesell; 0) pacTo4HOI1 pe3elr;
B) MPOXOIHON YIIOPHBIA; r) ¢pacoHHbIl pe3el;

15. Oneparnus 1Mo yBeJIHYCHUIO OTBEPCTHA, IPOBOAMMAs Ha CBEPJIMIbHOM CTaHKE, Ha3biBa-
eTCH ..
a) hpezepoBaHUEM; 0) uutrdoBaHueEM;
B) TOYEHHEM; I') pacCBEpJIMBaHUEM.

Ir}
3K33MeHaIIHOHHble\'bI]p0(!hl

I yacTb: «MaTepuajioBeaeHHue»

I. Knaccupukanus marepuanos. Kpucrammueckoe crpoenue Metanios, Jledek-
Thl KpUCTA/LUTMYeCKON pemierkd. Kpaesble ¥ BUHTOBbIE JMCIOKANMH. TeopeTnieckas U pe-
aJlbHas IPOYHOCT.

2. Mexanuueckue cBoiictsa. Kpusas aedopmauuu (s pactsbkenus). [Ipounoct-
HbI€ XapaKTEePUCTHKHU.

3.  MeToasl M3MEpeHUs TBEPAOCTH: MeTO bl bpunesus, Pokseia, Bukkepca, MUK-
potBepaocts, IToasau, Illopa, Mooca.

4, Crpykrypa. MUKpOCTPYKTYpPHBI aHain3. MakpoCTpyKTypHbIH aHAIM3.

5.  PeHTreHOCTpYyKTYpHOE HCCIeJ0BaHHE METaUIOB. BO3HMKHOBEHHE PEHTTEHOB-
cKkuX jyueit. OG0pyaoBaHHeE, UCIIOIB3YEMOE MIPH PEHTIEHOCTPYKTYPHOM aHaIH3e.

6. BausHue Hakjena Ha cBOMCTBa MeTa/uloB. Mcronb30BaHue HaKjena B MallluHO-
cTpoennn. Paspymenue merauia. CBepXIIaCTUYHOCTL MaTepualioB. BinsHue Temnepary-
pbl HA CTPYKTYpY M CBOHCTBA JI6OPMUPOBAHHOTO METaILIa.

7. 3aKoHBI KpUcTaNIM3anuu MetauioB. CBoboaHas JHeprus u suTponus. CKpbITas
TEIIOTa KpHCTATH3auu. AMopdHbie MeTaibl. YipaBienue pasmepom sepHa. CTpoeHue
KPUCTA/NIMYECKOTO CIAUTKA.

8. Buasl cruiasos. Ipasuio ¢as. [Toctpoenue auarpaMm coctosHus. narpamma
COCTOSIHUS JIBOMHOIO CILIaBa ¢ MOJHONH HEPACTBOPUMOCTBIO.

9. JlmarpaMMbl COCTOSIHMSI JIBOWHOIO CIUlaBa: ¢ MOJHOM pacTBOPUMOCTBIO, C OTpa-
HHYEHHOM MOCTOSHHOM PacTBOPUMOCTBIO M C OrPAaHMYEHHON IEPEMEHHON PacTBOPUMO-
CTBIO.

10. JlmarpamMMbl COCTOSIHUS JABOWHOIO CIIIaBa: C MOJUMOP(HBIMU MPEBPALICHUAMH
U XUMHUYECKOro coequHeHus. CBsi3b MEXKy CBOWCTBAMHU CIUIaBOB U THIIOM Juarpamm Co-
CTOSIHHUS.



11. XKeneso. INomumopdusm xenesa. Jluarpamma COCTOSIHUS CTUIaBOB Keje3a ¢ yr-
eposioM. YTIIepoaUCThie cTaau. YyryHsl.

12. ®dasoBble NMPEBPAILECHUS B CTAISAX MMPU HATPEBE U OXJIAKICHUU. AYCTEHU3ALM,
NEPJIMTHOE U MAapTEHCHTHOE npeBpaiieHus. [Ipespaiienue npu oTmmycke.

13. Ilpaktuka TepmoobpaboTku cramu. TexHonorus HarpeBa. OTKHUT CTalH U €ro
BJIMSHUE HA CTPYKTYPY M CBOMCTBA. 3aKajKa yriepoaMCThIX cTajieil. OTIycK crajien.

14. Xumuko-tepMuueckas o0paboTka CTaju: OCHOBHbIE 3aKOHOMEpPHOCTH, LIEMEH-
Tals, a30TMPOBAHKE, LIMAHUPOBAHKE, HUTPOLEMEHTALUS, CUIIMLIMPOBaHNE, OOpUPOBAHKE.
Jinddy3uoHHas METAIN3ALMs: XPOMUPOBAHUE U AIMTHPOBAHKE.

15. OcCHOBBI JIErMPOBAHUS CTAIN. BIMsHUE JErHPYIOLUIMX 3JI€MEHTOB Ha CTPYKTYPY
u cBoiicTBa cranu. Kiaccudukanus JerupoBanHsix crajieil. Oco6eHHOCTH TepMO0OpaboTKH
JIETUPOBAHHBIX CTaJIEH.

16. Menp, ee cBoiicTBa ¥ 00JaCTh NPUMEHEHHUs. MeiHO-HUKeeBbIe CrL1aBbl. bpoH-
3p1, JlaTyHu. [Ippumenenne MeHbIX CIUIaBOB.

17. AMOMUHHIA, ero cBoiicTBa M 001acTh npuMeHeHus. Jluteitnsie u aegopmupye-
MBlE @TIOMHHHUEBbIE CruiaBbl. JlypaatloMuHBI U UX TepMooOpaborka. IIpumeHeHue aaoMu-
HHMEBBIX CILIABOB.

18. TuraH, ero cpoifictBa u obmacTb npuMeHeHus. Kiaccudukarus THTAaHOBBIX
CIUIAaBOB U MX NIPUMEHEHHE.

19. O6mas xapakrepuctuka u kraccupukanus. CtpoeHue, CBOUCTBA U PUMEHCHHNE
KOMITO3UIIMOHHBIX MATEPHAJIOB.

20. HanoctpykrypHble Marepuaisl. O0LIas XapaKTepUCTHKA, CBOHCTBA U NPUMEHE-
HHE HAHOCTPYKTYPHBIX MaT€pHAJIOB.

21. TlnmacTtmacchbl, X OCOOEHHOCTH M 00JacTU NMPUMEHEHHUS B KayeCTBE KOHCTPYK-
umonnoro Marepuana. Cocras miacrmace. Hanonnurenu niuacrmace. Knaccnguxanus nia-
crMacc. CpoiicTBa M 001aCTh MPUMEHEHUS TEPMOIUIACTUYCCKUX U TEPMOPEAKTUBHBIX ILIa-
cTMace.

22. Pe3sunbl, UX 0cOOEHHOCTH M 00nacTu npumenenus. Bynkannsanums. Coctas pe-
3uHbl. Kimaccudukanys pesMHOBBIX MaT€pHAIOB.

23, Kepamuueckue MaTepHasbl.
24. MarepuaJibl, IPUMEHSIEMbIE B aBTOMOOHIIECTPOCHHUH.
25 OG1ue peKOMEHAALMHU 110 BEIOOpY MaTepHabl.

Il yacTb: TexHOJIOrUsi KOHCTPYKIIHOHHBIX MaTepPHAJIOB

1. OcHOBHBIE METO/IbI MOJTy4eHHUs TBePAbIX Tell. Kiaccudukanus METO10B Moayye-
HHS 3arOTOBOK.

2.  CymHocTh 06paGOTKH MeTaIoB JaBieHueM. Bu/pl 00paboTKu METa/LIOB JaB-
JICHUEM.
TIpoKkaTHOE MPOU3BOACTBO: CYIIHOCTD, CXeMBbI, 00,1aCTh NPUMEHEHH.
KoBKa: CyIIHOCTh, OCHOBHBIE OTIEPALH, IPUMEHIEMBIH HHCTPYMEHT.
O6BeMHas TAMIOBKA: CYIIIHOCTb, CXEMBI, 00JIACTh PUMEHEHHS.
JIucToBast IITAMIIOBKA: CYIHOCTh, OCHOBHBIE OMepaluu, 000py10BaHHUE.
. CyImHOCTb JIMTEHHOr0 MPOM3BOJICTBA. DJIEMEHTHI JIMTCHHON ¢dopmbl. Jlutelnbie
cpoiictBa. JledeKkTsl.

8. M3rotoBieHHE OTJIMBOK B MECYAHBIX (OpMaX.

9. Jlutbe B 060s104KOBBIe (OPMBI. JINTHE 110 BBIMIAB/IAEMBIM MOJCIIAM.

10. Jlutee B Kokub. LleHTpoOekHOE AuThe. JINThe MO/1 IaBICHUEM.



11. CsapuBaemocTs crajieii. CBodcTBa ayru. MCTOUHMKH CBapOYHOTO TOKA M MX Xa-
paKTepucTUKU. THIbI CBApPHBIX IIBOB U COEJMHEHHUIA.

12. Pyunasi 1yropasi cBapKa: CyIIIHOCTb, CX€MbI, 00JIaCTh IPUMEHECHHUS.

13. ABromarmyeckas cBapka ojJ (IFOCOM: CYLIHOCTb, CX€MBI, 00J1aCTh MPUMEHE-
HUSL.

14. Caapka B cpejie 3allUTHBIX Ia30B, [a30Basi CBapKa: CYI[HOCTb, CXEMbI, 00IACTh
NPUMEHEHUS.

15. TlnasMeHHas, JEKTPOLLIAKOBas, YIEKTPOHHO-JIyYeBas CBapKa: CyHIHOCTb, CX€-
MBI, 00J1aCTh IPUMEHEHHUS CBAPKH.

16. DIeKTPOKOHTAKTHAsl CThIKOBas, TOYEYHasl, IIOBHAs CBapKa: CYUIHOCTb, CXEMBI,
00JaCcTh IPUMEHEHHUS.

17. Ilpunou. CylHOCTb U CXeMa NaMKH.

18. Knaccudukanus ABWKEHUH B METAUIOPEKYIMX cTaHKax. MeToasl popmoobpa-
30BaHUs MOBEPXHOCTEH eTanell MaluuH. DJIeMEHThI peKUMa pe3aHus.

19. O6paboTKa 3aroTOBOK Ha TOKapHBIX CTaHKaX. CXeMbl, MHCTPYMEHT, 000py10Ba-
HUE, BU/bI paboT.

20. O6paboTKa 3aroTOBOK Ha CBEPIMIIBHBIX CTaHKaX. CXeMBI, HHCTPYMEHT, 000py-
JIOBaHUE, BU/BI paloT.

21. O6paboTka 3aroToBOK Ha (pe3epHbIX cTaHKaX. CXeMBl, MHCTPYMEHT, 000py10-
BaHKE, BU/bI paboT.

22. O6paborka nuMdoBaIbHBIX cTaHKaX. CXeMbl, MHCTPYMEHT, 000py/0BaHUE, BU-
Jbl paboT.

23. Metompl 0TAEI049HOH 00padoTKM.

24. Knaccudukaiis TeXHOJOTHYECKHX JIa3€POB U UX YCTPOMCTBO; BOIPOCHI J1a3ep-
HOM pe3KH, CBapKH M JiazepHoH 00pabOTKH MOBEPXHOCTEIH.

PACILIU®POBATL YIJIEPOJUCTBIE U JIETUPOBAHHBIE CTAJIM, UVI'Y-
HbI, IIBETHBIE CITJIABBI:
Hanpumep: 12X2H4A, A20, K430-6, JIO59-1 u ap.

Tempbl 1J151 CAMOCTOATENBbHOH padoThI

Pazoen 1. Beeoenue. Knaccugpuxayus mamepuanos. Kpucmaniuueckoe cmpoeHue
Memannos.

Tema 1.2. KpaeBbie ¥ BMHTOBBIC AMCIOKaUWHM. Teopernyeckas U peajbHas Npoy-
HOCTb.

Pazoen 2. Kpumepuu oyenku mamepuanos.

Tema 2.1. Mexanuueckue cpoiicrsa. Kpusas nedopmaumu (a1s pacrsokenus). [Tpou-
HOCTHBIE XapaKTepPUCTUKH.

Tewma 2.2. MakpOCTpYKTYpHBIH aHaIH3.

Tema 2.3. O6opyaoBaHKE, UCTIONB3YEMOE MIPU PEHTICHOCTPYKTYPHOM aHAJIH3E.

Paszoen 3. IInacmuueckas deghopmayus u peKpucmaniuzayusi Memanios.

Tema 3.1. Bausuue Hakjiena Ha cBoicTBa MeTauioB. Mcrosnb3oBanue Hakiena B Ma-
mmHOCTpoeHuu. Paspyienne meraana. CBEpXIUIaCTUYHOCTh MaTEpHAJIOB.

Tema 3.2. BiusiHMe TeMmrepaTypbl Ha CTPYKTYPY M CBOMCTBA JepOpMHUPOBAHHOIO
MeTaJl1a.



Pasoen 4. 3axoHnbl kpucmaniuzayuu memainioe.

Tema 4.1. 3akoHsl Kpucta/ut3auuu metaaioB. CBoOoaHas dSHEpPrus W SHTPOMHUS.
CKpbITas TEII0Ta KpUCTAIN3aMK. AMOP(OHBIC METaLIBI.

Tema 4.2. Yrpasienue pazmepom 3epHa. CTpoeHHEe KPUCTAIMYECKOrO CIIUTKA.

Pazoen 5. OcHosbl meopuu cniagos.

Tema 5.2. JluarpaMmbl COCTOSIHUS JBOMHBIX CIUIaBOB. [IpaBiiio oTpe3KoB.

Tema 5.3. [paBuno Kypnakosa. CBsi3b MEK/Iy THIIOM JMarpaMMbl COCTOSHHSA JBOF-
HBIX CIJIABOB M CBOMCTBaMM CILIaBOB.

Pazoen 6. Cnaaswl Ha ocHo6e Jiceesa.

Tema 6.2. Yriiepoauctbie craau. YyryHsl.

Tema 6.3. Teopus ¥ NPAKTUKA TEPMUYECKOH 06PabOTKHM yIIIEpOAUCTBIX CTATICH.

Tema 6.4. OcHOBBI JErupoBaHus CTaad. BiusHue NErupyromMx 3I€MEHTOB Ha
CTPYKTYpy M cBoiicTBa cTanu. Kiaccudukaums JerupoBaHHbIX craneit. OcoOEHHOCTH Tep-
MO0OPabOTKH JIErHPOBAHHBIX CTAJICH.

Pa3zoen 7. I{leemnvie memanivl U CRIAGHL.

Tema 7.1. Mens. ee cBoiicTBa U 00acTh NpUMEHEHHU. MEIHO-HUKEICBBIE CIUIABBI.
Bponsel. Jlatynn. [IpumeneHne MEHBIX CIIABOB.

Tema 7.2. ATIOMHHHII, ero cBOHcTBa U 061acTh npumeHenus. Jiuteiinsie u aedop-
MHpy€EMBIE ATIOMHHUEBBIE CIUIaBbl. JlypamOMHHBI M HX TepmMooOpaborka. IlpumeHenue
aJIIOMUHUEBBIX CILIABOB.

Tema 7.3. Turan, ero cBoiictBa u obnactb npuMeHenus. Kiaccupukaums THTaHO-
BBIX CILJIABOB U MX MPUMEHECHMUE.

Pazoen 8. KomnosuyuonHvie mamepuanol.

Tema 8.1. O6mas xapakrepuctuka u kiaccudukarus. CTtpoeHue, CBOHCTBA U NpH-
MEHEHUE KOMITIO3ULIMOHHBIX MaTEPHAIOB.

Pazoen 9. Hanocmpyxmyprvie mamepuanst. Hememannuieckue mamepuanol

Tema 9.1. HauoctpykTypHbie Marepraisl. OOMIas XapakTepicTHKa, CBOHCTBA 1 NPH-
MEHEHHE HAaHOCTPYKTYpPHbIX MAaTCpHUaAIIOB.

Tema 9.2. [TnacTmacchl, X 0COOEHHOCTH M 00J1aCTH MPUMEHEHHS B Ka4€CTBE KOHCT-
pykuuonHoro marepuaia. Cocras ractvace. Hanosnmwurenn nacrmace. Knaccudukanus
mract™acce. CBoiicTBa M 006/1aCTh TPUMEHEHUsS TEPMOIIACTUYECKHX H TEPMOPEAKTHBHAIX
njacTMacc.

Tema 9.3. Pe3unsl, KX 0cOOEHHOCTH U 00/1acTH MpUMeHeHUs. Byikanusauus. Cocras
pesunbl. Kitaccnukanus pe3snHOBbIX MaTepHaIoB.

Tema 9.4. Kepamuueckue MaTepraibl.

Tema 9.5. Matepuasibl, IPUMEHsSEMbIE B aBTOMOOMIECTPOEHNH,

Pazoen 10. Buibop mamepuanos.

Tema 10.1. O61me peKOMEHAAIMH N0 BbIOOPY MaTepHalbl.

Pazoen 11. Ocrosbl 06pabomku Memanios 0aeieHuem.

Tema 11.3. KoBKa: CYIIHOCTb, OCHOBHBIE ONEPALMH, IPUMEHSEMBIH HHCTPYMCHT.

Tema 11.4. OGBeMHAs IITAMIOBKA: CYIIHOCTh, CXEMBI, 001acTh npuMeHeHus. Jluc-
TOBas [ITAMIIOBKA: CYIIHOCTh, OCHOBHBIE ONEpalliH, 000py10BaHHUE.

Pazoen 12. OcrHogwl 1umetino2o npou3eoocmsd.

Tema 12.1. CymHOCTS JUTEHHOTO MPOU3BOACTBA. DJIEMCHTI nutelHoi dopmbl. JIn-
TeliHple cBOMCTBA. Jle(EKTHI.

Tema 12.2. Vi3roToBieHne OTIMBOK B MecUaHbIX Gpopmax.

Tema 12.3. U3roToB/IeHIE OTIMBOK CIIENUATbHBIMU CIIOCOOAMHU JTUTHL.



Pazoen 13. Ceapouroe npouzeoocmeo.

Tema 13.1. CpoiicTBa ayru. VICTOYHMKH CBAPOYHOI'O TOKA U UX XapaKTEPUCTHKHU.

Tema 13.2. Pyunas Jyrosas cBapKa: CyIIHOCTb, CXEMbI, 00J1aCTh IPUMEHEHHS.

Tema 13.2. CymHoCTb, CXeMbI, 00/1aCTh PUMEHEHHs CBApKH: 101 (JIFOCOM, B Cpejie
3AIIUTHBIX TA30B, MJIA3MEHHOM, 3JIEKTPOILLIAKOBOM, 3JIEKTPOHHO-IYYEBOM, ra3oBoOM, JJIeK-
TPOKOHTAKTHOH CTBIKOBOM, TOYEYHOIA, IIOBHOM.

Pazoen 14. Ocrosbl 06pabomku Memainios pe3anuem.

Tema 14.1. Knaccupuxanus ABUKEHNI B METAJUIOPEIKYIMX CTaHKaX. Metozsl ¢pop-
M00Opa30BaHUs MOBEPXHOCTEN JAeTanell MalluH. DJIEMEHTHI PeKIMa PE3aHus.

Tema 14.2. O6paboTKa 3aroTOBOK Ha TOKAPHbIX, CBEPIMIBHBIX, (PPE3EPHBIX U ILITH-
doBanbHBIX cTaHKax. CXeMbl, HHCTPYMEHT, o0opyjaoBaHue, BU/bI pabotr. MeToabl oT/e-
JIOYHO#H 00pabOTKH.

3aaaHus HA KOHTPOJIBHYI0 paboTy

Bapuant Ne 1

1. HapucyiiTe cTpoeHHe JNTOr0 KPHCTAIIMYECKOro ciuTKa. OnuiuuTe BIMAHUE pe-
aJIbHOM cpeibl Ha (OpMY KPUCTAILIOB.

2. O6BACHUTE CYIIHOCTH Mpoliecca MoJIMroHn3anuu. Paccunraiite Temneparypy pex-
PUCTAITM3AIINH [ M€Y TEXHUYECKON YMCTOTHI.

3. Jleranu MamuH 13 cranu 40 3aKajieHsl: OJHH - ¢ Temnepatyps 760 OC, apyrue - ¢
temnepatypbl 840 C. VkakuTte NpaBUIBHBINA PEXKUM 3aKaJIKH, UCIOJb3Ys AUArpamMmy Ke-
ne30-ieMenTuT. Kakie U3 JaHHBIX JeTalei uMeroT 0ojiee BBICOKYHO TBEPAOCTh M JIY4IlIne
OKCILTyaTalMOHHbIE XapakTepucTHK. [IpeokuTe BUL OTITYCKA IPUMEHUMBIH JUIs JTAHHOM
CTaJu.

Bapuant Ne 2
1. Haueptute 00beMHO LIEHTPUPOBAHHYIO KyOHYECKYIO PEIICTKY, ONPEICIHTE KOOp-
JIMHAIMOHHOE YHCJIO U NIJIOTHOCTH YIIAKOBKH.
2. CyUIHOCTh HAKJIETa, €ro NpakTHYeCKoe NCI0Ib30BaHuUE.
3. Tlpu mpoBeaeHUH TepMHUYECKOH 00paboTKu Basa, M3rOTOBICHHOIO M3 CTAJH 45,
GbLIa BEITOTHEHA 3aKasika ¢ 760 "C. ITpaBunbHo nu GbUia BEIOpaHa TeMIepaTypa 3aKaiku?
O6ocHyiite cBoe pemienne. KakoBa cTpyKTypa Bajia nocie JaHHOMI TepMOOOpabOTKH.

Bapuaut Ne 3

1. OnumuTe yCIOBHs MOTYyYCHUS MEIKO3EPHUCTOM CTPYKTYPbI IIPU CaMONpOU3BO/Ib-
HO pa3BHUBAIOLICHCs KpUCTAJLIM3ALIUN.

2. ONMIIKTE TOYEUHbIE HECOBEPIIEHCTBA KPUCTAUIMYECKOro cTpoeHus. Uro Takoe
JMCIOKAIMN U K KAKOMY BHJly HECOBEPIICHCTB OHM OTHOCATCA? OOBACHATE MX BIMAHUE HA
CBOMCTBa MeTallja.

3. Merunku u3 ctanu Y10A 3akajieHsl: OHHU - ¢ Temneparypst 760 C, apyrue - ¢
temnepatypst 840 C. Ucnonp3ys auarpammy JKelne30-LeMEHTHT, yKaKHTe MPaBHIIbHBIN
pexuM 3akanky. Kakoii 13 9TuX MHCTpyMEHTOB OyzaeT uMeTh OoJiee BHICOKYIO TBEPAOCTH 1
H3HOCOCTOMKOCTb, @ COOTBETCTBEHHO JYYIIUE SKCINTyaTallMOHHbIC XapaKTEPUCTUKHU, TPe-
JIOJKUTE BUJI OTITyCKa JUIA JIaHHOM CTallu.



Bapuanr Ne 4
1. ITocTpoifTe KpUBYIO HarpeBa s Meau (¢ IpUMEHEHUEM paBuiIa (pas).
2. Yto Takoe KpuTHYECKas cTeneHb geopmanuu?
3. OOBSCHNUTE NPUUMHEI BOSHUKHOBEHHS HATIPSUKEHMI MpH 3akaike. Kakne nedexrnbl
MOTYT BO3HUKHYTH TIpH 3ToM? Kakum 06pa3oM MOXHO IpPeJ0TBPAaTUTH 00pasoBaHue 3aKa-
JIOYHBIX TPELIUH?

Bapuant Ne 5
1. OnuumuTe CTPOEHHE ¥ OCHOBHBIE XapaKTEPUCTHKA KPUCTAIMYECKOH PEIIETKH Ce-
pebpa (mapamMeTpbl, KOOPAHHALKOHHOE YUCIIO, INIOTHOCTh YTTaKOBKH).
2. OnuuIuTe MEXaHU3MBbI YIPYroi U IIacTUYECKOH aedopmaliuu.
3. B nporecce ropsueil KOBKM CTajlbHas JIeTajlb XPYIIKO pa3pylinjiack. B uem BO3-
MOJKHas TpUYMHA pa3pyinenus? Kak npeoTBpaTHTh 3TOT Bu/ Gpaka?

Bapuant Ne 6
1. Kak BIMsieT CTENEHb MEePeoXIak/AeH s Ha YUCIO LIEHTPOB KPUCTALIM3ALNH, CKO-
POCTh POCTa KPHCTALIOB M pa3sMephl 3epHa’
2. OnuiuuTe BIMSIHUE HArpeBa Ha CTPOCHHE M CBOMCTBA J€(OPMHPOBAHHOIO METaJI-
na.
3. Onumure MeXaHu3Mbl OeWHUTHOro mpespalleHus. CpaBHUTE MHUKPOCTPYKTYPY
BEPXHET0 U HIKHETO OEHHUTOB.

Bapuant Ne 7

1. Onumure sBjieHne noaMMop(u3Ma B IPUIOKECHUH K JKEJIe3y, a TAKKEC CTPOCHUE U
OCHOBHBIE XapaKTEPUCTUKH KPHCTAILIMYECKON pemeTKH (MmapaMeTphbl, KOOPAHHALUOHHOE
YKCII0, IVIOTHOCTD YIIAKOBKM) JUISl TPAHELIEHTPUPOBAHHOM KyONUECKOH OpUEHTALIUH.

2. JIJist 4ero MpUMEHSAETCS OTXKUT B MPOIECCEe U3rOTOBJICHHUS XOJIOJHOKATaHOM CTallb-
Hoii enTe1? Kak Ha3blBaeTcs Takoi BUJ oTxKuUra?

3. CranpHOM phIYar y SKcKaBaTopa CJIOMaJICsi B MOPO3HYIO MOTOAdy. B uem MOKeT
OBITH MPHYNHA MTOJOMKH?

Bapuant Ne 8

|. OnumuTe CTPOGHME M OCHOBHBIC XapaKTEPUCTUKM KPUCTAIINYECKOH PEIICTKH
Maruus (mapameTpbl, KOOpJAMHAIIMOHHOE YUCI0, INIOTHOCT YIIaKOBKH).

2. Yto Takoe TeMieparypa rnopora pekpucraniusanuu? Kak ona onpenensercs? Ori-
pelieuTe TeMIepaTypy peKpUCTaIU3allki UL YUCTOH MEIH.

3. Cranb 60 1ojBepraiach 3akaike ¢ Temneparypsl 760 OC n 840 °C. Ommmure npe-
BpAIEHNUA, TIPOUCXO/ISIINE TIPH JAHHBIX PEKUMAX 3aKalKu. YKaKuTe, Kakue obpasyroTcs
CTPYKTYPBI, M 00BACHUTE PUUMHBI HTOMYUEHHs STUX CTPYKTYP. Kakoi pesum 3aKaiku cie-
JlyeT NPUMEHUTH K JaHHON cTanu? Kakoil BUJ| OTIyCKa CIEYET PEKOMEHI0BATD JUIA IOy~
YEHUS! BBICOKUX YIPYIHX XapaKTepPUCTUK?

Bapuanr Ne 9
1. Kak BAMsieT CKOPOCTh OXJIAXKICHHs Ha CTPOCHUE KPUCTAIM3UPYIOLIErocs MeTall-
na?
2. Yro Takoe TBepaocTh? Kakue MeTO/Ibl M3MEPEHUS TBEPAOCTH OCHOBAHBI Ha BJAB-
JIMBAHMM UHJEHTOpA B MCHbITYeMblit oOpasen? KpaTko onuinmTe ux.



3. B pesynbrate Tepmudeckoit 06paboTKH HEKOTOPBIE JA€Tajli MAlHH J0JKHBI UMETh
TBEp/IbIH M3HOCOYCTONYMBBII MOBEPXHOCTHBIN C/10¥ MpH BA3KOM cepauesune. Kakoit o6pa-
OOTKOI MOYKHO JOCTHYb JIAHHOTO pe3yiabrata? OnHUiMTe JaHHYI0 00paboTKy.

Bapuant Ne 10

1. Yro Takoe TBepAblii pacTBOp? BHs! TBEpABIX pacTBOPOB (IPHBEIUTE IPUMEPDI).

2. MexaHnnuecKie CBOMCTBA, ONpE/Ie/IIeMbIE NIPU CTATUYCCKUX HCIIBITAHUAX.

3. OnumuTe, B 4eM 3aK/II0UaeTcss HU3KOTEMIIEpaTypHas TepMOMeXaHuuecKkas oopa-
60TKa KOHCTPYKIMOHHOMN cTami. OOBSICHUTE C NO3ULMK TEOPHH JUCIOKALIMI, oYeMy STOT
IPOLIECC MPUBOIMT K MOIYYECHUIO BBHICOKOH MPOYHOCTH cTain. KaKuMHU NPEUMYILECTBAMHU U
HejoCTaTKaMK 00/1a/1aeT BAPUAHT HU3KOTEMIIEPATyPHOM TepMOMeXaHWYecKoi oOpaboTku
[10 CPABHEHMIO C BBICOKOTEMIIEPATYPHON TEPMOMEXaHUICCKOM 00paboTKOH?

Bapuant Ne 11

1. YUto Takoe XMMHYECKOE COeJMHEHHE, JJIEKTPOHHOE COCJAMHEHHUE, DJIEKTPOHHAs
KOHIIEHTpaLus?

2. [lpomece M3HAMMBAHKUA MeTaLUIOB. Bubl n3HamuBanusa. MeTO/bl HCTIBITAHUH Ha
H3HOC.

3. CymHOCTh ¥ 0COOEHHOCTH MapTeHCHTHOro npeBpauienusi. [Ipupoia TBEpAOCTH 1
XpYTKOCTH MapTeHcuTa B cTain. Kak Biuser cojepkaHne yriepojia Ha CBOMCTBA 3aKaJIeH-
HOTrO crijiaBa?

Bapuant Ne 12

1. CrpoeHre KpUCTAIMYECKOTO CIIUTKA.

2. Byl U310MOB. Y CTalOCTHBIM M370M, OCOOEHHOCTH €ro CTPOCHHS, BO3MOIKHBIC
MPUYHHBI BOSHUKHOBEHUS.

3. MukpoaHaau3oM o0Hapy/KeHO KPYMHOe 3ePHO Y OTIYIICHHOM CTaJIu. Kak oHO no-
BIIMSICT Ha cBoiicTBa cranu? B uem BosmoxHas npuunHa? Kak nsbexars storo? Kax ncrpa-
BUTH CTPYKTYpy? B Kakux cTansix 3To BCTpevaercs? Kakue u3 nepevncieHHbIX cTajieil He
CKJIOHHBI K aToMy 6paky: 40X, 40XH, 45, 30XM, 40, 40XT'C, 40XHMA (obocHyiiTe cBOE
pereHue)?

Bapuaunr Ne 13

1. OnuinyTe ABICHUE MOJIUMOPPHU3MA B IPUIOKEHUH K TUTAHY, a TaK K€ CTPOCHUC 1
OCHOBHBIC XapaKTEPUCTUKHM KPHCTAIMUECKON PEIICTKH (I1apaMeTpbl, KOOPAMHATHOC HHC-
110, TUIOTHOCTD YTIAKOBKHM) [T FeKCaroHalbHOH MOAMGpHKALINH.

2. O61acTh NpUMeHeHHs: Makpoananusa. Onpejie/ienye JIMKBaluu Cepsl 110 baymany
(MEeTOJI OTIIEYATKOB).

3. CpaBHUTE BIMSHUE HOPMAIH3AIMU M yIy4LICHHUS HA CTPYKTYPY M CBOHCTBA CTAIH.
B ueMm nmpuuKMHa pa3inyms MEXaHUYECKUX CBOUCTB MOJIYy4aeMBIX [P 5TOM cTpykTyp?

Bapuaunt Ne 14
1. OnumuTe CYmHOCTh IBTEKTHYECKOH KPUCTAUIM3ALMN U CTPYKTYPY moboro 3B-
TEKTUYECKOro CIUIaBa.
2. O0BACHUTE MEXaHN3M pa3pyllIeHUsE METAJUIOB.



3. Kakoit Tepmuueckoii 00paboTKoil M y KaKuX 4yryHOB MOJKHO IOBBICHUTH IPOUY-
HOCTb, TBEPJAOCTh U IUTacTHYHOCTH? Kak yMEHBIIWTH JIMTEHHbIC HANpPSHKEHUS B CIOKHBIX
4yTYHHBIX KOHCTPYKLMAX?

Bapuant Ne 15

1. OnumuTe MEXaHU3M TEPUTEKTHUECKOro IpespauieHus. llpuBeante npuMeEphl
CILIABOB, 00PA3YIOIINX JHUAIPAMMY COCTOSHHS C EPUTEKTUUECKUM IIPEBPAILICHUEM.

2. Yto mpow3oiJeT, ecau MyTeM COOTBETCTBYIOLIEH OOpabOTKH IMOBBICUTHL ILIOT-
HOCTH TOUYEUHBIX, JIMHEMHBIX U MOBEPXHOCTHBIX AedekroB? ITpuBeuTe NPUMEphI TAKUX 00-
paboTOK.

3. Hapucyiite cxemaTH4ecKue CTPYKTYphl 3aKallku (MapTeHCHTA, TPOOCTHTA, copon-
Ta) ¥ OJHOMMEHHBIE CTPYKTYPHI OTITyCKa (MapTeHCHTa OTIYCKa, TPOOCTHTA OTIyCKa, COp-
Gura otnycka). OObsACHHUTE pa3Inuue NX MEXaHUYECKNX CBOHCTB.

Bapuant Ne 16

1. Kak Biusier MoaudHUIMpOBAHNIE HA CTPOEHHE U CBOMCTBa JMTOro mMetamia? O0b-
SCHHUTE TpUUMHY Bo3jeiicTBUA. IIpuBeaure mpuMephl MPAKTHYECKOroO UCIOIB30BAHUA MO-
JAUGUIMPOBAHUS JUIS [TOJIyYEHNUs KOHKPETHBIX CILIABOB.

2. UTo HpoMCXOAUT ¢ KPUCTAIMYECKOH PEIIeTKON METalloB Ipu JIECTBUM HOP-
MaJIbHBIX Harnpsokennid? [loa aeficTBUEM KaKMX HANpsHKEHUH BO3HMKACT IIACTHYCCKas 1¢-
dopmanms? Kak npn 3T0M H3MEHAIOTCA CTPYKTypa U CBOHCTBA METAJIIOB U CI1aBoB?

3. OnuiyTe a30TUPOBAHUE CTAIEH, YKaKUTE TEMIIEpaTypsl, IPU KOTOPBIX [IPOHU3BO-
JIUTCS TIPOLIECC MPOYHOCTHOIO a30THPOBAHMS, UCIIONB3Ys AHarpaMMmy COCTOSHMS JKEJIE30-
a30T, OOBSICHUTE, [TI0YEMY a30THPOBAHUE HE MPOU3BOAUTCS IPU TEMIICPAType HHIKE 500 'C
u eime 700 °C. HaszoBuTe Mapku crajieil, TpUMEHSEMBIX JUIS a30THPOBAHMS M ONMIIMTE
TOJIHBIH [IMKJT UX TEPMUUYECKOM i XUMHKO-TEPMUUECKOI 00pabOTKH.

Bapuaunt Ne 17

1. Kak 1 ¢ Kakoil L1elbI0 YIPaBISIOT pa3MepOM 3epHa Mpu KpUCTAIU3alul MeTajl-
na? IlpuBeiuTe KOHKPETHBIE IIPUMEPBI.

2. CobuparenbHas pekpucTajmsaius. MexaHusmpl pocTa 3¢pHa (3apo/IbIIEBbIH,
MUTPAlMOHHBIH, CIIUSHUE 3€PEH).

3. BaJ, M3rOTOBJICHHBIH U3 cTanu 35, rocjie npopeieHns TepMoobpaboTky 110 npa-
BUJILHBIM peKMMaM 0071a1aeT HEJI0CTaTOYHONH MPOYHOCTBIO. Kak nojio0path MoIXO0ISIIY0
MapKy U pexkuMbl ee TepmMoobpaborku? OO0CHYHTE CBOE PELICHUE.

Bapuant Ne 18
1. TTouemy npu KpUCTATM3ALMKM YHUCTOrO METallla TeMIIepaTypa nocrosiuua? IToue-
My YCKOPEHHE OXJIXKICHIs YBEINUMBAET NEPEOXIaKIeHNe?
2. Kakumu croco6aMi MOJKHO 0OHapy KUTh [TOBEPXHOCTHBIE TPEIMHbI?
3. B uem 3akmouaercs 00paboTka CTaay XOJI0A0M U B KaKHX yCJIOBHUSAX OHA IPUME-
HACTCS?

Bapuant Ne 19
1. O6BsicuuTe, nouemy (azoBoe IpeBpallieHre KPUCTALTMYECKUX TEJT CONMPOBOK/IA-
ercs TerioBbIM dddexTom? [IpuBeuTe NpuMeEpsl.
2. Vi3aMeHeHne CTPYKTYpBI ¥ CBOHCTB IPU Harpese JehopMUPOBAHHOIO METAJLIA.



3. Jlns WM3roTOBIEHUS KOHCTPYKLMH, HM3rOTOBJIEHHE KOTOpPOH TpeOyeT CBapku u
C/IO’KHOM ruOKu, BeIOpaHa ctans 10km: a) pacmmpyiiTte XUMUYECKHI COCTaB U OMpe/ie/in-
Te, K KaKoi rpyIe OTHOCUTHCS JaHHas CTajlb 110 Ha3HA4YeHMIO; 0) Ha3HAYbTE PEIKUM TEp-
MHUYeCcKOi 00paboTKu, MpUBEIUTE €ro NoJApoOHOE 00OCHOBAHHUE; B) ONMUIIHUTE CTPYKTYPY M
CBOifCTBa CTalu nocje Tepmuueckoil obpaborku. ITogbepure BapraHThl BO3MOXKHOM 3aMe-
HBI JIAHHOM CTaJIN.

Bapuanrt Ne 20

1. CymHOCTh ¥ NPUMEHEHUE TeTepOreHHON KpucTaunusauuu cmiasos. [Ipumepsr
KOHKPETHOT'O MIPUMEHEHUS M JIOCTUraeMBblii TIpu 3TOM 3¢ deKT.

2. Kak M3MEHHTH CTPYKTYpPY M CBOHCTBA HAKJIENaHHOIO MeTajula I0J JACHCTBHEM
pa3IUYHOM CcTereHu Harpepa?

3. Beiueprute AMarpaMMy H30T€PMHYECKOrO INpPEBpalllCHUs ayCTEHUTa /I CTalld
V8, HaHecHuTe Ha Hee KPUBBIE PeKHUMa CTYNEHYATOH U H30TEPMUUECKOil 3aKaioK. OnuimnTe
CYIIHOCTH NpEeBpalleHuil ¥ Kakas CTPYKTypa HOJTy4HTCs TpH oToM. B uem ominuune 00bI4-
HOM 3aKaJIKH OT JJaHHBIX 00paboTOK?

Bapuant Ne 21

1. Yro Takoe nmonuMopdHOe mpeBpaiieHne, M Kakue HeoOXOAMMBI YCJI0BHs IS €ro
nporekanus? ONUIINTE ABICHUE MOIUMOp(GHU3MA B IPUIIOKEHUN K TUTAHY, & TaK K€ CTpoe-
HUE Y OCHOBHBIC XapaKTePHUCTUKU KPUCTAUTMYECKOI PELETKH (IMapaMeTphl, KOOpIMHATHOE
YUCII0, IIOTHOCTH YIIAKOBKH) Uil 00HEMHO-LEHTPUPOBAHHOI KyOHUeCKOH MO IMpHKAIMH,

2. SIBneHune cBepXIUIACTUYHOCTH METAJIJIOB U CIIIaBOB.

3. Boibpath cTanb A1 U3rOTOBICHHS JUIS M3TOTOBICHHSA KOKYXOB 3JIEKTPOABUTaTE-
Jeit MeTooM Ii1y0O0KO# BRITSHKKH. ONUIINTE HCXOJHYIO CTPYKTYPY M MEXaHUYECKHE CBOH-
CTBa, HA3HAYHTE PEKUM BO3MOJKHOI TepMHYECKOH 00pabOTKH, ONMIIMTE MHUKPOCTPYKTYPY
1 CBOMCTBA CTAIM TOC/IEe TEPMOOOPabOTKH.

Bapuant Ne 22

1. OnuiumTe SBJICHUE MOJIUMOPPU3MA B MPUIIOKEHUH K JKEIE3Y, a TaK )Ke CTPOCHUE U
OCHOBHBIE XapaKTEPUCTHKH KPHUCTAJUIMYECKOH pemieTku (rapamMeTpbl, KOOPAWHALMOHHOE
YHCIIO, IUIOTHOCTD YITAKOBKH) JUIA 00BEMHO LIEHTPUPOBAHHOI KyOHUueCKOH MO IM(pHUKALMH.

2. UcnpiTanue o0pa3noB Ha yAapHYIO BA3KOCTb.

3. Kak u B KaKkoil CTajy MOTJIM BO3HUKHYTH TaKue CTPYKTYphI: pEeppUT + MapTEHCUT;
MapTEeHCHUT OTIycKa + (eppur; TPOOCTUT oTiycKa? OxapakrepusyiiTe KayecTBO IOiyvae-
MBIX CTPYKTYP.

Bapuant Ne 23

1. HavanbHble, HAcaeACTBEHHbIE (IPUPOHBIE) U JAEHCTBUTEIBHBIC pa3sMepbl 3€peH.
BivisiHue TEerupyroiux 3JI€MEHTOB Ha pasMep 3epHa.

2. MexaHu4decKkue CBOHMCTBa, oNpee/iseMble IPU JUHAMUYCCKUX UCIIbITaHUAX.

3. ITomoGpats cTajpb Ui N3rOTOBJICHUS TTOAIIMITHUKOB KaueHus (IIapuKoB, POIUKOB
u ap. aeraineil). HazHauste TepMuyeckyto 00paboTKy, OMUIIATE CYLUIHOCTH MPOUCXOAAIIMX
IIPY 3TOM SIBJIEHHUI, MUKPOCTPYKTYPY U CBOHCTBA 110CIIE TEPMOOOPAOOTKH.

Bapuant Ne 24
1. MexaHuueckas cMech, ee cBoiicTa. [IpuBeauTe npumepsl CIUIaBoB, 00pasyIOINX
MEXAHUYECKHE CMECH.



2. Paccumrarh TeMIeparypy peKpHCTa/IM3aliy Ul CBUHIA TEXHUYECKON YHCTOTHI.
3. O6psicuute BausiHuE GOpMBI rpadUTOBBIX BKIIOYEHHI HA MEXaHUUCCKHE CBOCTBA
Ceporo, KOBKOTO ¥ BBICOKOIPOYHOr0 YyryHOB. ONUIINTE [10JY4EHHE KOBKOTO 4yryHa.

Bapuant Ne 25
1. TToctpoiite KpUBYIO OXJI@K/ICHHS JBYXKOMIOHEHTHOTO CILIaBa (C NMPUMEHEHUEM
npaBuia ¢as).
2. KakuMmu crioco6aMy MOKHO 0GHApyKUTh TIyOOKO 3a/eraiolie PakoBUHbI?
3. TlopBepute CTamb IS M3TOTOBICHHMS XMPYPrUYECKOro MHCTpyMeHTa. Onuimmre
HCXOZIHYIO MHKPOCTPYKTYpY M CBOMCTBA CTailM, Ha3HAaybTe M OOOCHYHTE PEKUM TepMHUUC-
CcKOit 06paGOTKH, ONUIIMTE MUKPOCTPYKTYPY H CBOMCTBA MOCe TepMOOGPaOOTKH,

7. VYEBHO-METOJANYECKOE U TH®OPMAIIMOHHOE
OBECINEYEHUME JUCHHUIIJIMHbI

OcHosHasa numepamypa:

1. Kapronosa JI. B. OcHOBBI MaTepHanoBeIeHNsI METAUTUYCCKIX H HEMe-
tannuyeckux Bewects/ JI. B. Kapronosa, B. A. KeunH. — Biaagumup: BiiaguMm. roc.
yu-T um. A. T. 1 H. I'. Croneroseix (Bal'Y), 2014. — 176 c. U3ganue Ha Jp. HOCUTE-
ne: OCHOBbI MAaTepHAJIOBEJEHUs] METAUIMYeCKUX M HEMEeTaTIMYeCKHUX BEIIECTB
[Dnexrponnsiii pecype], ISBN 978-5-9984-0503-7.

2. MarepHanoBe/ieHHe M TEXHOJIOTHS MarepuaioB: YueOHoe nocobue /
K.A. Barsimes, B.W. Besnaneko; [ox pea. A.W. Batbiesa, A.A. Cmonekusa. - M.:
HULL UTHOPA-M, 2013 - 288 c.: 60x90 1/16. - (Bricuiee obpasoBanue: bakanaBpu-
at). ISBN 978-5-16-004821-5 http://znanium.com/bookread2.php?book=397679

3. MarepuasioBe/ieHUe ¥ TEXHOJIOI'Hsl MaTepHasoB: Vyebuuk / I'.Il. ®eru-
coB, ®.A. INapudymnun. - M.: HUL] NH®PA-M, 2014. - 397 c.: 60x90 1/16. - (Bsic-
ee oOpa3oBaHue: baxanaspwuar). ISBN 978-5-16-006899-2,

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

Jononnumenvnas 1umepamypa:
k. Marepuanopesienue [DIeKTPOHHBIH pecypc]: ydeOHoe HILTOCTPUpO-

gannoe nmocobme / EJ. 3apem6o. — M. VYMII XAT, 2009. -
http://www.studentlibrary.ru / book / ISBN9755999400475.html
2 Marepuanosezienue. [IpuMeHeHHe W BbIOOp MaTepHalloB [DnexTpoH-

Hblil pecype]: Yuebnoe nocodue / Comuues FO.IL, bopsenko E.N., BonorxanuHa
CA. — CII6.: XUMU3JIAT, 2007. — http://www.studentlibrary.ru / book /
ISBN9785938081406.html

3. JIaGopaTopHblil IPAaKTUKYM IO MaTepHaIOBEICHUIO / JI. B. KapToHosa,
A. B. Koctun, B. B. lLlgeraesa; BiaguMupckuii rocyaapcTBeHHbIN YHHUBEPCHTET
(Bal'Y); moa pen. A. B. Koctuna, B. A. Keunna. — Uzx. 2-e, ucnp. u gon. — Bnaau-
mup: Braagumupckuii rocy1apcTBEHHbIM YHUBEPCHTET (Bal'Y), 2007. — 68 c.: ui. —
meercst 3neKTpoHHas Bepcus. — bubmuorp.: ¢. 67. Mi3nanue Ha 1p. HOCHTEE: JIaGo-
DATOPHBIH PAKTUKYM 110 MaTepPUAOBENICHUIO [DIeKTPOHHBbIH pecypc] / JI. B. Kap-




touoBa, A. B. Koctun, B. B. I[BeraeBa; BraaiuMUpcKuu rocy/1apCTBEHHBIN YHUBEP-
curet (Bal'V): mox pen. A. B. Koctuna, B. A. Keunna. — Biangumup, 2007. — ISBN
5-89368-780-9.

Ilepuoouueckue uzoanus:
Kypnansl «Bompocsl MaTepnanosenenus», «MarepranoBeIeHUey, «Meran-
JNOBeJieHNe U TepMuyeckas 00paboTka MeTaJIOBY, «BeCTHUK MalIMHOCTPOCHHSA .

IpozpammHoe u KOMMYHUKAYUOHHOE obecneyenue
OnepanyonHas cuctema Windows, cTan1apTHbIE OQHCHbIE TIPOTPAMMBbL.

Dnexmponnvle 6epcuu NOCOOUH 1 METOMYECKHX Pa3paboToK 1 yKa3aHWi:

1 Kapronosa JI. B.MuHu-c10Bapb TOJIKOBaHHSA OCHOBHBIX TEPMHUHOB I10
jmeluninHe «MarepuanoBeaenue» [Dnexrponnsiid pecype] / JI. B. Kapronosa ;
BIiaguMHpCKUi TocyapcTBeHHblil yHuBepeuteT (Bal'Y), Kadenpa nuteiHbIx npo-
LlECCOB ¥ KOHCTPYKLMOHHBIX MaTepHasoB .— DJIEKTPOHHbIC TEKCTOBbIC JaHHbIC (1
daitn : 273 K6) .— Bnamgumup : Bragumupckuid roCyAapCTBEHHbIH YHHUBEPCUTET
(Bal'Y), 2003 .— 24 c. — 3arynaBue C TUTYyJla 5KpaHa .— bubnuorp.: c. 23-24 .—
CBOGOIHBIN JOCTYI B 31eKTPOHHBIX YHTANBHBIX 3a/1aX OUOIMOTEKH .— Adobe Acro-
bat Reader 4.0 .— <URL:http:/e.lib.vlsu.ru:80/handle/123456789/765>.

2. Y Ci10BHbIe 0603HAYEHNS MAapOK METAIMYECKUX MaTepuanos/ Biaagum.
roc. yu-1; Cocrt.: JL.B.Kapronosa, H.A. Enraes. Biaanmup: 00O TIlonurpaM.-
2011, 20 c.

8. MATEPUAJIbHO-TEXHUUYECKOE OBECHIEYEHUE TUCHUIIIMHBI

1. Crienanu3upoBaHHas ayAuTopus, 000py/10BaHHAs MeTajjiorpaduuecKuMu
MuKkpockoramu. HaGopbl MUKpOLLITH(OB, ajb00MBlI MUKPO- U MAaKpOCTPYKTYP.

2. Crienuaau3upoBanHas ayauTopus, o0opy/joBaHHas TBEpJOMEpamy, NedaMu
1151 TepMOo0OpabOTKH.

3. CrieluaM3upoBaHHas ayauTopusi, 000py/i0BaHHas NeYaMu, MAallMHOM JIH-
ThS TOJ JABJEHHEM, CBapOYHBIM IIOCTOM, MeTai1o00pabaThIBalOLIMMU CTaHKAMH,
pa3pbIBHON MalIMHOH, TBEpPOMEPAMH.

4. JleKLMOHHbIE ayAUTOpHH, 060py JoBaHHbIe mpoekTopamu. HoyToOyK.
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