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1. HEJIX OCBOEHMS JUCHUITINHBI

Henp mucuumiauHbl «MarepuanoBeqeHue» COCTOUT B OOYYEHUM CTYIEHTOB
Hay4YHBIM OCHOBaM BbIOOpa MaTepuasa ¢ y4eTOM €ro cocTaBa, CTPYKTYpPbl, TepMHUYEC-
CKOM 00pabOTKHM M JOCTUTarOLIUXCS MPU 3TOM SKCIUIYaTallMOHHBIX U TEXHOJOTHYe-
CKHX CBOMCTB, HEOOXOIUMBIX J1JIsl MAIIMHOCTPOEHUSI.

B pesynbTaTre OCBOSHUS JAHHOH AUCUMUIUIMHBI Y CTYJE€HTOB (POPMHUPYIOTCS OC-
HOBHBIE NpodeccuoHaibHble, oTBevatolue TpedboBanusam GI'OC BO, k pesynbraram
ocsoenuss OITOIT BO mo 15.03.05 «KoHcTpyKTOpCcKO-TeXHO/IOrHUecKoe obecrieye-
HHE MallIMHOCTPOUTENBHBIX IIPOU3BOJICTBY.

TabGnuna 1. TpeGosanust k pe3vibraTaM 0CBOCHHS ITporpaMMbl OaKanaBpHara

Kon TpebGoBauust K pe3yabTaTaM OCBOCHHS ITporpamMMbl OakanaBpuara

CIOCOOHOCTh PHMEHATh CHOCOOBI PAIIHOHAIBHOIO MCIOJIB30BaHUS HEOOXOAUMBIX
pecypcoB B MaUIMHOCTPOUTEIBHBIX ITPOM3BO/ICTBAX, BLIOUPATL OCHOBHLIE H BCIO-
MOTaTeIbHBIE MATEPHANIBI U1 M3TOTOBJIEHUS W3/IEJIMH, CIIOCOOBI pealu3aluu 0cC-
TIK-1 HOBHBIX T€XHOJIOTMYECKHX IPOLIECCOB, aHAIMTHYECKHE U YHUCICHHBIE METOJBI IIPH
pa3paboTke UX MaTeMaTHYECKHX MOJENEH, a TaKKe COBPEMEHHbIE METOIBI pa3zpa-
OOTKH MaJ0O0TXOJIHBIX, SHEProcOEpEeramnmx 1 KOJOIHYECKH YHMCTBIX MalluHO-
CTPOMTE/IbHBIX TEXHOJIOIHH

crocoOHOCTh MCIIOB30BaTh METOABl CTAHAAPTHBIX HCIBITAHHH IO ONpeJIe/ICHUIO
(U3UKO-MEXaHUYECKHUX CBOMCTB M TEXHOJIOTHUYECKHX IOKA3aTelied Marepualios u
rOTOBBIX MAIIMHOCTPOUTEIbHBIX M3/E/IHM, CTAHJAPTHBIE METO/IbI HX MPOEKTHPOBA-
HUsl, IPOrPECCUBHBIC METOIBI SKCILTYaTAIllHH H3/IeJIHiI

[IK-2

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

VuebHas aucHMIUIMHA «MarepuaaoBeleHre» OTHOCHTCS K 0a30BOH yacTu
6soka 1 OITOIT BO. JlaHHY1O JUCHMIUIMHY CTYJEHTHI U3y4aroT BO 3-M ceMecTpe.

JIns yCHelHoro yCBOeHHsl CTyJeHTaMH Kypca «MaTepuanoBeieHre» HeoOXxo-
IMMO 3HaHHE OCHOBHBIX KYPCOB BbICLIEH MaTeMaTHKH, XUMHH, (pusuku. M3 kypca
BBICIIIEH MaTeMaTUKH HCIOJIb3YIOTCS 3JIEMEHThl AU (pepeHLIMalIbHOrO U UHTEerpajib-
Horo ucuucieHus. Kypc Xxumuu obecnieunBaeT CBEIEHHUAMH O THIAX CBSA3U B TBEp-
JBIX TellaX, SJHepreTHKe U KUHEeMaTUKe XMMMUYECKHX IPOLECCOB, CTPOCHUH TMOJHME-
pOB, TEOPUH KOppo3uu MeTanaoB. M3 kypca GU3UKH NP U3YyUeHUH JaHHOM JIUCLMII-
JIMHBI UCTIOJIB3YIOTCA ClIeyIoliue pasjiensl: (U3nuKa TBepIoro Tena, pU3uKa djaeMeH-
TAPHBIX YaCTHIL, MOJIEKyJsipHass (GH3MKa, TepPMOIMHAMHUKA, 3aKOHbI AUDPY3uH u
AJIEKTPONPOBOJHOCTH.

3HaHUSA U HaBBIKM, MOJYUYEHHbIE NIPH M3YUEHUU JAHHOIO Kypca, LIHPOKO IpH-
MEHSIOTCSl CTY/I€HTAaMM TPU M3YHYeHHH OPYTUX AMCLHUIUIMH Onoka l: Texuosoruue-




CKHe MpOLECcChl B MALIMHOCTPOGHHH, Pe3aHHe MaTephasioB, TEXHOJIOIUs MaIIMHO-
CTpOEHHsl, aBTOMATH3aLisl IPOM3BOICTBEHHBIX IPOLIECCOB B MAIIMHOCTPOCHHH, MPO-
eKTHMpOBaHKHEe M JKCIUTyaTallusl MAIIMHOCTPOMUTENIBHOIO MPOM3BOJCTBA, a TAKKe MpH
TIPOXO’K/IEHAM BCEX BHJOB NMPAKTHK M BBINOJHEHUH HAy4YHO-MCCIENOBATEIIbCKOM pa-
OOTEI.

3. KOMIIETEHIIUA OBYYAIOUWETI'OCS, ®OPMHUPYEMBIE
B PE3YJIBTATE OCBOEHUS JUCIHHATIJINHBI

B pe3ysibTare OCBOEHHS IUCLMIUIMHBI 00ydYarOIIMiCs JO/DKeH NeMOHCTPUPO-
BaTh CIIeAYIOIIKHE Pe3yIbTaThl 00pa30BaHHUI:

3HATb: OCHOBHBIE TPYIILI COBPEMEHHBIX MaTepPHAJIOB, UX CBOMWCTBA U 00JacTH
npuMeHeH s; GU3NIECKYIO CYIIHOCTh ABJICHMH, POUCXOASAIINX B MaTepHanax B yc-
JIOBUSIX NPOM3BOJCTBA O] BO3[EHCTBHEM BHEIIHHMX (PakTOpPOB (Harpesa, OXJaxkie-
HUS U 1p.), MX BIMSHHUS HA CTPYKTYpPY, @ CTPYKTYPbl — HA CBOWCTBA COBPEMEHHBIX
MeTa/UIMYeCKUX U HemeTamHueckux marepuainos (I1K-1, 2);

yMeTb: aHaJM3UpOoBaTh (ha30Bble NPEBpAIIEHHs [IPU HarpeBaHUM U OXJax/e-
HUH CIUIABOB, TOJB3YSCh AMArpaMMaMH COCTOSHUS JABOWHBIX CHCTeM; paboTarh Ha
CBETOBOM MMKDPOCKOIIE; BBISABIATh Ha MIIH(paX TUNHYHbIE CTPYKTYpPHBIE COCTABIIAIO-
1I[Me; TTPOBOANTH METAIOrpadMYecKHii aHaNInu3 MPOMBILIJIEHHBIX CTAled U YyTYHOB,
[IBETHBIX METAJJIOB M CIUIABOB; OMpENeNiTh TBEPAOCTh M MEXaHWYECKHE CBOMCTBA
[pY CTATHYECKUX M TUHAMMYECKHX MCIBITAHUAX; QHAJIW3UPOBATH Pe3yJbTaThl THX
MCIIBITAHWH UIS CPABHUTENBHON OLIEHKHM CIJIABOB M HEMETAJUIMYECKUX MaTepHalloB.
IIpuHMMAaTh TeXHMYECKH 06OCHOBaHHBIE pelleHus 1o Beibopy marepuainos (IIK-I,
2);

BJIaJleTh: MMPAKTHYECKUMH HaBbIKAMH HCCJIEOBAaHHUs W KOHTPOJIsI MaTepuaiosn
(IK-1, 2).

4. CTPYKTYPA U COAEP) KAHUE NUCLHUITINHBI
4.1. Paznensl AUCHHUILUIMHBI M BU/Ibl 3aHATHIA:

O61mast TPy A0eMKOCTh JUCLMILTMHEL COCTABIsET 4 3aUeTHBIX efunuLl, 144 qaca.



Tabauua 2. Pasaensl JUCHUIUIAHBI U BH/IbI 3aHSATUHA

Bubt yuedHol paboTsl,
BKJII0YAA CAMOCTOATENbHYIO
paboTy CTY/IEHTOB H dopmel
TPYJOEMKOCTb (B yacax) TEKYLIETO
g— Obdbem yuebHoil KOHTpPOJIS
= § E g |2 paboThl YCreBaeMocTH
Ne Pasnen 3 |3 =8 |8 C NpUMEHEHHEM (no nedenim
/N | IMCUMIUIMHBL | 3 =| - | 8| 2|8 o | MHTEpaKTHBHBIX cemecmpa),
© 8| 5|8 218 o = METO/I0B dopma
T % § é- E & = (B uacax / %) TNPOMENKY TOUHOIT
= E § g = arrectaumn
E L:gu E (no cemecmpam)
E| R
1 | Pasnen2 1 8 - TlepeaTTecTauus
2 | Paznen 4 1 6 [lepeatTecrauus
3 | Paznen9 1 22 [lepearrecTauus
Bcero 1 36 IlepeaTTecTauns
4 | Paspmen 1 3 2 7 2/100
5 | Paznen?2 3 6
6 | Paznen3 3 4
7 | Pasnen 5 3 1 10 1/100
8 | Pazmen6 3 2 4 14 3/50
9 | Pazpen 7 3 12
10 | Paspen 8 3 9
11 | Pa3nen 9 3 14
12 | Paznen 10 3 10
13 | Pazgen 11 3 1 6 1/100
Beero 3 98 7/70 3auer
Hroro | 1,3 6 4 134 7170 e
3ayer

4.2. CogeprxaHue pas3aenoB JACHHUIIIHHbI

Pazden 1. Beeoenue. Knaccugpuxayus mamepuanos. Kpucmaniuueckoe
cmpoeHue Memaiios.

Tema 1.1. 3HaueHue, Lenb U 3amadd Kypca «MatepuanoBenenue». Hanex-
HOCTb jieTaneii MamuH. Knaccudukaius MaTepuanos.

Tema 1.2. Kpucrannuyeckoe cTpoeHre MeTalioB. JledeKTbl KpUCTAIIoB U UX
BIUSIHUE Ha cBoiicTBa. KpaeBble M BUHTOBbIE AUCIOKALMU. TeopeTnueckas U peasb-
Hasl IPOYHOCTb.

Pazoen 2. Kpumepuu oyenku mamepuanos.

Tema 2.1. Mexanuueckue cBoiictBa. Mcmbitanus Ha pacTsbkeHune. JluarpaMmbl
neopManuu (G-€) 1715 IITACTHYHBIX U XPYTIKMX MaTepranoB. OnpeeneHue yaapHoi
BA3KOCTH METAUIOB M CIJIaBOB. MeTo/Ibl H3MEpEHH s TBepPIOCTH: MeToabl bpuness,
Pokgeia, Bukkepca, MukpotBepaocts, ITonsau, opa, Mooca.

Tema 2.2. Ctpykrypa. MUKPOCTPYKTYpHBIH aHanu3. MakpocTpyKTypHbIH aHa-
nu3. MeTtozbl 06HApy KeHHUs OBEPXHOCTHBIX ¥ BHYTPEHHUX Ne(eKTOB.



Tema 2.3. PeHTreHOCTpYKTYpHOE HcCCieoBaHUEe MeTalloB. Bo3HMKHOBeHHE
PEHTreHOBCKHUX JIy4eH.

Paszoen 3. [Tnacmuueckasn oepopmayus u pexpucmaiiuzayus Memainios.

Tema 3.1. Buasl gedopmanuu. BiusHie Hakiena Ha cBoiicTBa MeTaioB. Mc-
I0JIb30BaHHe HaKjena B MALIMHOCTpOeHWH. Paspyuienue Mertainna. CepxmacThd-
HOCTh MaTepHUaJloB.

Tema 3.2. PekpucTamin3alMOHHBIA OTKHUT. XOJI0JHAs M ropayas odpaborka
METaJJIOB JIaBJICHUEM.

Pazoen 4. 3axkonvl kpucmaniuzayuu mMemanios.

Tema 4.1. 3aKoHBI KpUCTA/IM3aLKMK MeTannoB. CBOOOHAs SHEPTHs U SHTPO-
nusi. CKpeITas Tersiora Kpucraniusauuu. HecamonpousBosibHas KpUCTalIH3aLKs.

Tema 4.2. YrpasneHue pasmepoM 3epHa. CTpoeHHe KPHUCTAlJIMYECKOro CIIMT-
Ka.

Paszoen 5. Ocnosbr meopuu cniaeos.

Tema 5.1. Buae! crinaBos. [IpaBuno ¢as. [Toctpoenue nuarpaMm COCTOSIHUS.

Tema 5.2. JluarpaMmbl COCTOSIHUSI IBOMHBIX CIIaBOB. [IpaBuio 0Tpe3KoB.

Tema 5.3. CBs3b MEXIYy THUIIOM JUMArpaMMbl COCTOSHMS IBOHHBIX CIJIaBOB M
CBOMCTBaMH CIIJIABOB.

Pazoen 6. Cnnaswvl Ha ocnose dicenesa.

Tema 6.1. XKeneso u ero cmiassl. [lomumopdusm skenesa. Jluarpamma cocrost-
HHS CIIJIABOB XKeJe3a ¢ yIrJiepoIoM.

Tema 6.2. Yriepoauctsie cTaiu. BinsHUe XMMCOCTaBa Ha CTPYKTYpy W CBOI-
cTBa cTamd. BinusHue npumeceii Ha cBoiicTBa craneit. Kinaccudukauus 1 MapkupoBka
YTJI€POOUCTHIX CTaJICH.

Tema 6.3. Yyrynsl. [Tpotecc rpaputuszaluy nemenTura. beinsie, cepble, BbICO-
KOMpOUHBIE U KOBKHE 4yryHsbl. [lomydeHue KoBkoro 4yryHa. Biusuue npumecei Ha
cBoiicTBa uyryHoB. [IpuMeHeHue 4yryHOB B MAUIMHOCTPOEHUH.

Tema 6.4. da3oBble NpeBpalleHUs B CTAISIX [PH HArpeBe M OXJIakKAeHUH. Ay-
CTeHH3alMs, NEPIIMTHOE U MapTEeHCUTHOE MpeBpalleHus. [IpeBpaileHue npu oTmyc-
Ke.

Tema 6.5. INpaktuka TepmoobpaboTku cranu. Texuonorus Harpesa. OTxHr
CTAJIM U ero BIMSHME Ha CTPYKTYpYy M CBOMCTBA. 3aKalka yriepoAucThIX cTanei. Ot-
MyCK CTaJIei.

Tema 6.6. Ponws moBepxHocTHOro cnost. Jedopmanmonnoe yrnpo4yHeHHe I10-
BepxHOCTH. [IoBepXHOCTHas 3aKaKa.

Tema 6.7. XuMuko-tepMuueckas o0paboTKa cTanu: OCHOBHBIE 3aKOHOMEPHO-
CTH, LIEMEHTallys, a30THpOBaHUe, LIMAHUPOBAHUE, HUTPOLEMEHTAalHs, CHIULHUPOBA-
nue, 6opuposanue. Ju¢dy3noHHas MeTajuIM3alus: XPOMUPOBAHHE U AJIMTHPOBAHKE.

Tema 6.8. OCHOBBI JIETHPOBaHUs cTanu. BiausHUe JIEHPYIOMIKUX 3JIEMEHTOB Ha
CTPYKTYpYy M cBoiicTBa ctaind. OcoGeHHOCTH TepMOOOPabOTKU JIETHPOBAHHBIX CTa-
nen.

Tema 6.9. KoncTpykuuoHHsle nerrpoBantbie ctanu. Knaccuduxanus no Ha-
3HAUEHUIO, LIEMEHTUPYEMbIE U yyulnaemble cTand. Crajiu CreudanbHOro HasHave-
HUsA (MPY)KUHHBIE, NAPUKOMNOALINITHAKOBbIE, H3HOCOCTOMKHE U T.IL.).



Tema 6.10. MHcTpyMeHTaIbHBIE JIETHPOBaHHBIE cTanu. Pexyuiue, TenaocTom-
kue, 6eicTpopexyiue crany. llltamnoseie cranu. Ctanu A1 MEPUTENBHBIX HHCTPY-
MEHTOB.

Tema 6.11. Ctanu u crijiaBsl ¢ 0COOBIMH CBOHCTBaMHU.

Pazoen 7. [Jeemrole memannel u cn1aebil.

Tema 7.1. CrinaBbl Ha ocHOBe Menu. CBOMCTBa M NpUMeHeHHe Meau. MenHo-
HHKeJIeBble CIUIaBbl. BpoH3bI ¥ UX TepMmuyeckass oOpabotka. JIaTyHH U HX TepMmuUe-
ckas 06pabotka. [IpuMeHeHHe MeIHBIX CIIaBOB.

Tema 7.2. CruiaBel Ha OCHOBE allOMUHMS U MarHus. CeoiicTBa ajmoMuHus. Jlu-
TeliHble U neOpMHUpYeMble aTlOMUHHIEBEIE CIUIaBbl. JlypaatoMHHBl U UX TepMOODOpa-
0otka. [IpuMeHeHHEe aIFOMUHHEBBIX CIIIIABOB.

Tema 7.3. Turan u ero crnasel. CBoiicTBa TuTaHa. Kiaccudukauus TuTano-
BBIX CIIJIABOB U HX ITPUMEHEHHE.

Tema 7.4. Marsauii u ero CIuiaBhbl.

Pazoen 8. Komnoszuyuonrvie mamepuabi.

Tema 8.1. O61uas xapakTepucTHKa M kinaccugukauus. CTpoenue, CBOMCTBA U
IpUMeHEeHHEe KOMIMO3UIMOHHBIX MaTEpHAJIOB.

Tema 8.2. KoMIIO3MIMOHHBIE MaTepHalbl Ha HeMeTalau4yecKoh ocHoBe. Kom-
NO3MIMOHHBIE MaTepUallbl Ha METAJUIMYECKOH OCHOBE.

Pazoen 9. Hememannuueckue mamepuanol. Hanocmpykmyprele mamepuaiiol.

Tema 9.1. OcoGeHHOCTH CTPOEHUS M CBOMCTBA MOJIUMEPHBIX MAaTEPHUAIOB.

Tema 9.2. ITnacTMaccel, X 0COOEHHOCTH M 00JIACTH NMPUMEHEHHUS B KadecTse
KOHCTpYKUHOHHOro Matepuana. Cocras ractMace. HarosnuTenu nnactMace.

Tema 9.3. Knaccudukarus miactMacc. CBoicTBa U 0071aCcTh IPUMEHEHHUS TEP-
MOIIJIACTHYECKUX M TEPMOPEAKTUBHBIX I1aCTMACC.

Tema 9.4. Pe3unsl, UX 0COOEHHOCTH U 00JacTH NpUMeHeHHs. Bynkanuszanus.
CocraB pe3unbl. Knaccudukanus pe3suHOBBIX MaTepPHAIOB.

Tema 9.5. Kepamuueckue MaTepuaibl.

Tema 9.6. HanoctpykTypHble MaTepuansl. OcoOEHHOCTH CBOMCTB HaHomare-
puasnoB. HaHOCTpYKTYpHBIE 3JIEMEHTHI.

Pasoen 10. Iogviuenue nadercHocmu u 0on208e4Hocmuy demaei MauiH.

Tema 10.1. Ouenka kauectBa uzzienusd. O HaAKHOCTH KOHCTPYKIIMOHHOTO Ma-
Tepuana.

Tema 10.2. [ToBeIlIeHHE U3HOCOCTOHKOCTH JIeTAJIEH MAILUH.

Paszoen 11. Hayunvie ocHo8bl 8b100pa mamepuaios.

Tema 11.1. IIpobnema BbrIOOpa MaTepHasia. DKCILUTyaTallMOHHAs HA/IeKHOCTb
Mmarepuana. TexHOIOrHYHOCTh MaTepuaa. JKOHOMHYHOCTh MaTepuana.

Tema 11.2. Beibop Mapku cTaiu Juisi THIIOBBIX AeTaneil MamuH. Obuiue pexko-
MEHJIal{K 10 BBIOOPY MapKH cTanu. BeiOop Mapku cTaiu ¢ y4eTOM KPUTHYECKOro
JiamMeTpa MPOKaIuBaeMOCTH U TTyOHMHBI 3aKaJI€HHOI'O CJIOS.

3akroueHue.



4.3. Pa3nensl IUCIMIIIMHEL, BEIHOCHMEIE Ha TIepeaTTecTaluio
(1 3ayeTHas eqUHUIIA)

Paszoen 2. Kpumepuu oyenxu mamepuanos.

Tema 2.1. Mexanuueckue cBoiicTBa. McnbiTaHus Ha pactsbkeHue. Jlnarpammel
nedopmanuu (o-g) 1 IIACTUYHBIX U XPYNKUX MaTepuanoB. OrnpeeneHue yaapHoi
BSI3KOCTH METAJIIOB U CILIAaBOB.

Pazoen 4. 3axonwvl kpucmannuzayuu memanios.

Tema 4.1. 3akoHbl KpUcTa/UIM3aLUMK MeTalsioB. CBOOOHAs 3HEPrus U HTPO-
nusi. CKpeITast TerioTa KpucTau3aund. Hecamonpon3BosibHas KpUCTAIUIM3ALIMS.

Tema 4.2. Ynpasnenue pazMmepom 3epHa. CTpoeHHE KPUCTAUITMUECKOTO CIIUT-
Ka.

Pazoen 9. Hememannuueckue mamepuanoi.

Tema 9.1. OcoO0eHHOCTH CTPOEHHUSI U CBOMCTBA MOJTMMEPHBIX MaTepUasloB.

Tema 9.2. ITnactmaccsl, UX 0cOOEHHOCTH M 00JACTH NMPUMEHEHHs B KauyecTBse
KOHCTpYKUMOHHOTO MaTepuaia. CoctaB miactMace. Hanonuurenu nnactmace.

Tema 9.3. Knaccuduxanus nnactmacc. CoiicTBa U 001acTh IPAUMEHEHUS Tep-
MOILTAaCTHYECKUX U TEPMOPEaKTUBHBIX I171TaCTMACC.

Tema 9.4. Pe3uHsl, UX 0COOEHHOCTH W 00JacTH NpUMeHeHHs. BynkaHuzauus.
CocraB pe3unbl. Knaccudukaius pe3uHOBBIX MaTepHaIOB.

Tema 9.5. Kepamuueckue matepuasl.

4.4. JIeKUHOHHBIN KypC

O0beM JIeKIMOHHOM Harpy3ku coctasiser 60 % ot oblero odbema ay AuTop-
HOW Harpys3KHu.

Tabnuua 3. Pacnpesienenue 1eKUHMOHHON HAarpy3ku 1o (opMam npoBeeHus

O0beM Harpysku \
(B yacax) }
Ne Paznen Jlexkuun-
Jlekuun
n/n JUCUHTUTHHBI N KOHCYJIbTaLlHu
B TPaINLIMOHHOI i
B AKTUBHOH
dbopme
(opme
| Paznen 1. Beenenne. Knaccudukauua marepuanos. -
Kpucrannuyeckoe CTpoeHHE METAIIOB. -
2 | Paspen 5. OcHOBBI TEOPHH CILIABOB. 1
3 | Paszgen 6. CnnaBbl Ha OCHOBE KeJie3a. 2
4 | Pazpen 11. Hayunslie ocHOBBI BbIOOpa MaTepHanos. 1
Hroro 0 6
Beero JIeKUMOHHONH HATPY3KH 6




4.5. JlabopaTopHbIi NMPaKTUKYM

JIabopaTopHblIii MPaKTHKYM ABIseTCs (GOPMOit TpyNNoBoil ay IMTOPHOH paboThl
B HEOOJIBIIUX IPYyINax A OCBOSHUsS IMPAKTHYECKHUX HABBIKOB C LIEJbI0 (OPMUPOBA-
HHS OCHOBHBIX NMPO(MECCHOHATBHBIX KOMIETeHIUH, He0OOX0AUMBIX ISl OCBOEHHS OC-
HOBHOH oOpa3zoBarenbHO# nporpammsl (I1K-1, 2).

Tabnuna 4. Ilepeuens pabot 1ab0paTOpPHOro NPAKTHKYMa

Ne Ne paznena

HaumeHnoBanue j1abopatopHsIx paboT [IpogomxuTenbHOCTh
n/m JIMCLIUTITUHE]

MHUKpOCTPYKTYPHEIH aHaIu3 yriaepoauCTLHIX CTa-

" 4
JIEHM B paBHOBCCHOM COCTOAHHH H YYTYHOB

1 Pazmen 6

Beero: 4

4.6. CamocrosTensHas padbora

CamocrosiTenpbHas padoTa CTYAEHTOB SBISETCS BaXKHEHIIMM KOMIIOHEHTOM
00pa30BaTEIBHOrO Mpoliecca, Pa3BUBAIOIIMM HX CIOCOOHOCTH K CaMOOOyueHMIO M
MOBBIIIIEHHIO cBoero npodeccuonansHoro yposus (I1K-1, 2).

[lenb caMOCTOATENbHOM pabOThl — CAMOCTOATENBLHO MPUOOpETaTh HOBBIE 3HA-
HHS, MCIIOJIb3ysl COBpeMeHHBIe 00pa30BaTelbHbIe TEXHOJOrHH, 0000wWare, ohopM-
JSTh, MPEACTABISATh W JOKIAAbIBAaTh pe3yJbTaThl BBIMOJIHEHHOW padOThl, a Takke
KPUTUYECKH aHAJIU3UPOBaTh MOJTYYEHHBIE 3HAHUS W apryMEHTHPOBAHO OTCTaMBaTh
CBOM TIPEJIOKEHHUS.

CamocrosiTenbHast padoTa HarpaBlieHa Ha 3aKpelleHue W yriyOseHue ocBoe-
HUs ydeOHOro MaTepuaia, OHa BKIIOYaeT B ce0s clieAyroline BUAblI paboThl CTyIEH-
TOB: paboTa ¢ JIEKHMOHHBIM MaTepHajoM, OlepeXxarollas caMocTosATe/lbHas padoTa,
MOJArOTOBKA K J1abOpaTOpHBIM paboTaMm, OArOTOBKA K dK3aMeHy

Oneperkarolasi caMocTosITeNIbHas paboTa 3aKIH4aeTcss B U3y4YEHHH OT/IE/Ib-
HBIX TeM Kypca Mo 3aJaHUIO0 NpernoiaBaTelis.

He cMoTps Ha TO, 4TO y4eOHBIM IJIAHOM He MPeyCMOTPEHO HalucaHue pede-
paToB, C LIEJIbI0 AKTHBU3AIMHM CAaMOCTOSATEIbHON paboThl CTYIEHTOB MPENoaaBaTe/ib
npeiaraeT CTYIEHTY BBINOIHUTE pedepaTHBHYI0 paboty. Ilpu stom cryaeHTom
MOXET OBITh MPEIJIOKEeHa U CBOsl TeMaTHKa.

5. OBPA3BOBATEJIBHBIE TEXHOJIOI'HH

B npernomaBaHMM Kypca HCIHOJB3YHOTCS NMPEUMYILECTBEHHO TPaAULIMOHHbIE
oOpa3oBaTe/IbHbIe TEXHOJIOTHH: JIEKLUH U TabopaTOpHbIE 3aHATHUS.

Bonpiias 4acTh JEKLUMOHHOIO Marepuaia oGopMieHa B BUAE MPE3CHTALMU ¢
HCII0B30BAHMEM CTaHIapTHOW mporpaMmbl B PowerPoint. J[ist 1eMOHCTpanuu aaH-



HOTO HATJISAIHO-W/UTIOCTPUPOBAHHOTO MaTepHana JeKLUUH HCIOJb3YeTCsl COOTBETCT-
ByIOLIas anraparypa (HoyTOyK, IpoeKTop).

Tak xak y4eOHBIM IJIAHOM HE IMPEIYCMOTpPEHBI MPAKTUYECKUE 3aHATUS, TO
POBEJEHHE POJIEBBIX UTP HE MPelCTaBIseTCss BO3MOXKHbIM. OIHAKO B paMKax Ipo-
BeJleHHs JIeKIHi U J1abopaToOpHOro MpakTUKyMa 3aIllIaHUPOBaH paz00p KOHKPETHbBIX
CHUTYalMH ¢ LEeJIb0 (OPMUPOBAHUSA U PA3BUTHS MPO(ecCHOHATbHBIX KOMIETEHLMH Y
00ydJaromumxcs, a TakkKe MPeLyCMOTPeHO MpOBeJeHHe 3aHATHH B aKTMBHOH (opme
(JIeKIIMM-KOHCYJIbTALMH U JIADOpaTOpHEIE 3aHSATHSA B aKTUBHOH (opme).

[pu BbIMONHEHHMH Ta0OpaTOpHO pabOTHl CTyAEHTaM BbIJAETCs 3alaHus 110
TeMaM J1abopaTopHOro MpakTHKyMa coryiacHo paboueil nporpammsbl. Ilocie Beinoi-
HEHHs OouepenHOi JiabopaTopHO# paboTHI IpernojaBaTelb NPOM3BOAMT YCTHBIA OIl-
poc 1o npeasIayie pabore.

C 1enpl0 aKTHBM3AIMKM CaMOCTOSATENBHON paboThbl CTYJEHTOB LIEJIeco00pasHo
UCIIOJIb30BAHME OIEpeXarolleil caMocToATeNbHOM paboTel. CTyIeHTbl €caMOCTOs-
TEIBHO U3YYalOT OTAEIbHbIE TeMbI, OTIENIbHbIe BOIPOCHI, JONOTHUTEIBHYIO JIMTEpa-
TYpy 10 U3y4eHHs TEOPETHUYECKOro Marepualia, 4To MO3BOJIsSeT NpenoaaBaTeio one-
peThcs Ha M3yYeHHBIH CTyJeHTamd MaTepuan. [Ipy 3ToM BeIpabaThIBAalOTCSA 3HAYM-
TenbHBIN Oarak 3HAHWM, HABHIKOB M YMEHHH, CIIOCOOHOCTh aHAJIN3UPOBATh, OCMbIC-
JIMBaTh M OLIEHMBATh COBpeMEHHBIe COOBITHSI, pelaTh NPopecCHOHaNIbHbIE 3a1a4u Ha
OCHOBE €MHCTBA TEOPHM M IPAKTHKH, YTO FapaHTHPYET yCIHELIHOe OCBOEHHE Ipo-
tbeccumu.

O6cy:KIeHHe CTYA€HYECKUX J0KIIaI0B MPOXOAUT B IHATIOrOBOM pexume. Ta-
Kasi MHTEPAKTUBHAS TEXHOJOTUS pa3BMBAET y CTYIEHTOB CHOCOOHOCTH aHAIM3HPO-
BaTh M CHHTE3MPOBATH M3y4YaeMblil Marepuai, o(opMIsTh, NPEeACTaBIATh U JIOKIIa-
NBIBAaTh €ro ayJAUTOPHUU, YMEHHE BECTU IUCKYCCHIO, apryMEHTMPOBAaHO OTCTAMBAThH
CBOIO TOUKY 3pEHHUSI.

6. OHEHOYHBIE CPEJACTBA JJISI TEKYIHEI'O KOHTPOJISA
YCIIEBAEMOCTH, IPOMEXYTOYHOM ATTECTALIUU
IO UTOI'AM OCBOEHUS JUCIUIIJIMHBI U YYEBHO-

METOAUYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBHOM PABOTBI CTYJAEHTOB

B coorBercTBUE ¢ [lonoxkeHreM 0 peHTUHIOBOM CHCTEME KOMIUIEKCHOH OLEH-
KH 3HAHWM CTYJIEHTOB Ha OCHOBEe HaOpaHHBIX 0aIoB, yCIIEBaeMOCTh CTYIEHTOB OLie-
HUBaeTCs ClIeyIOLMM 00pa3oM:

MaxkcumanbHas cymma 0aiinioB, HaOupaemas CTYAEHTOM I10 JUCLHIUIMHE, 3a-
KpbIBaeMO#l ceMecTpoBoi arrectauueild, paBHa 100.B xoHue cemectpa mo AaHHOH
JUCLUIUIMHE MpeIyCMOTpeHa ciaua 3a4eTa; 1o pesyinsraraM paboTel B CEMeCTpe CTy-
JICHT MOKET MOTyYUTh OLIEHKY:

- «3auTteHo» - oT 61 U Oonee OansoB.;

- «He 3aureHo» - meHee 60 Gannos.



Tect pu1g nepearrecTamul

1. Tlpenen nmpoYyHOCTH (BPEMEHHOE CONPOTHBIIEHHUE) ONPEALIAIOT Ha. ..
a) TBEpAOMEpE; 0) npecce:
B) pa3pbIBHOI MallWHE; ') MasSTHUKOBOM KOIIpE;

2. HampsbkeHue, oTBevaromiee HauOONbIIEH HArpyske, IMPeAUICCTBYIOMICH pa3pylICHUIO
o0pasiia, Ha3bIBAKOT ...

a) OTHOCUTEJIBbHBIM CY KEHUEM; 0) npeaeaoM IpOYHOCTH;

B) IPEJIEJIOM TEKy4€eCTH; r) MpeJeioM YIPYTOCTH;

3. Ludpoit 20r™MeyeHa 30Ha
e

a) MEJIKO3ePHUCTBIX KPUCTAJUIOB,
6) cTon0YaTBIX KPUCTAILIOB,

B) PABHOBECHBIX KPHCTAIIIOB,

') paBHOOCHBIX KPHCTAJIJIOB,

4. Tlpu ByJKaHU3AI[MH KaydyKOB MCIIOJIb3YETCH. ..
a) cepa; 0) men; B) caxa; ') KAaOJIHH;

5. MarepuainaMu st H30JALUUH TOKOIIPOBOAAIINX YaCTCH SABJISIOTCS. ..
a) MPOBOIHUKH; 0) MarHuTHbIE;
B) JIUDJIEKTPUKU; I') HOJIYIIPOBOJHUKH,

6. BBICOKOH TEIUIOM30JALMOHHON CIOCOOHOCTBI0 M XOpOLIeH IUIaBydecThbio 00/1a1aior
IJIaCTMACCHI THIIA. . .

a) CJIOMCTBIX IUIacTMAacC;, 0) neHoI1acToB;

B) OPraHNYECcKOro CTeK/a; I') OJIMAMU/IOB;

7. Jlns pe3uH XapaKTepHBHI. ..
a) BBICOKHME JIEKTPO- U TEIIONPOBOJAHOCTD,
0) cTabMIBHOCTH CBOMCTB BO BPEMEHH, HU3Kasl XUMUYECKass CTOMKOCTD;
B) BBICOKAS 3JIaCTUYHOCTE, XOPOILUE IEKTPOU3OJAHOHHEBIC CBOMCTRA;
I') BHICOKHE TEIUIOCTOHKOCTD U ITPOYHOCTH;

8. Jlust NOBBIMIEHHS MPOYHOCTH, TEPMOCTOMKOCTH, MEKTPONPOBOJAHOCTH ILIACTMACC B HX
COCTaB BBOJIAT ...

a) OTBEPAMTEIIH; 0) ninacTMUKaTOpBI;

B) CTaOMIIU3aTOPBI; I') HaIOJIHUTEIIH;

9. TlpoayKToM IOJMKOHIEHCAIIMH ABJISETCA. . .
a) denondopmalibieruiHas cMoa; 0) MOJUCTHPOIL;
B) IIOJIMMETHIMETAKPHIIAT (OPTCTEKIIO); I) MOJUITUIIEH;



10. Tpu KakuX TemIiepaTypax INpOMCXOAUT 00pa30BaHHE BOJOCTOHKHX M TYTOILIABKMX M-

HEPAJIOB B KepaMH‘IGCKHX Marepuajiax:
a) 1000-1200°C; 6) 100-150°C; B) 700-800"C; r) 1500-1800°C.

TecTupoBanue I
(npumepHulil mecm)

1. XapakTepucTHKa KPHCTAIMUECKON PEIIETKH, ONpE/IeAronas YUciIo YacTull (aToMOB.
MOJIEKYJI MJIM MOHOB), HaXOJSIIMXCSA HA HAMMEHBIIEM PaBHOM PACCTOSHUU OT JIAHHOH uac-
THUIbl, HA3bIBAETCA ...

a) IEPHOJIOM PEIIETKH, 0) KOOpAMHALMOHHBIM YHCIIOM;

B) INIOTHOCTBIO YIIAKOBKH, ) K09pPUUHUEHTOM KOMIIAKTHOCTH;

2. Jliist rpaHEeIIEHTPUPOBAHHOM KyOHYECKOH peIeTKH KOOPAWHAIIMOHHOE YUCIIO:
a)K12; 0) K8; B)['12; r) Ké;

3. Jl1g rpaHeleHTPUPOBAHHOMN PEINETKH YHCIIO aToMOB (6a3uc), npuHauIeKalllX 01HON
KPUCTA/UIMYECKOM pelleTKe, paBHo. ..

a) l; 6)2; B) 4; r)6;
4. K Toue4HBIM JedeKraM OTHOCHAT. ..

a) BaKaHCHH, 0) KpaeBble AUCIOKALUU;

B) FPaHMIILI pa3iena; ') BUHTOBBIE JUCIOKAINH;

5. K nuHeiliHbIM 1edeKTaM OTHOCAT. ..
a) BAaKaHCHU; 0) IUCIIOKALIMOHHBIE ATOMBI;
B) I'paHHIIbl pa3ziena; I') JUCIIOKAllUH,

6. TBepaocTh 3aKaIEHHOH cTaNK Y 12 H3MEPAIOT METO/IOM. ..
a) PokBenna (mkana C); 0) bpunens;
B) PokBesuta (mkana B); r) lllopa;

7. Ha pucyHke 1nokasaHa cxema U3MepEHUs TBEPIOCTH 110 METOLY:

a) Buxkepca,
0) bpunenns,
B) Pokseia,

r) lllopa;
8. Merton OTHOCHUTCS K IPYIIIIe METOJOB U3MEPEHHs TBEPJOCTH IaparaHi-
eM.
a) bpunennsa;  0) [onpam; B) Mooca; r) llopa:
9. HMmeromuecs HAAMMCH Ha OKYJISIpe MEKpPOCKOIa 0003HAYaloT ...
a) YBEIIHYCHHE; 0) pokycHOE PacCTOSHUE U YHUCIIOBYIO allepTypy:
B) (pOKyCHOE pacCTOAHHUE; B) UHCJIOBYIO areprypy.

10. Ha mmudoBanHbix o0pa3nax BUIHSI ...
a) Mopkl; 0) pucKH;



B) 3€pHa; I') HEeMETAIJINYECKUE BKIIHOUEHUS;

11. IlpH peHTreHOCTPYKTYPHOM HCCIIEJIOBAHMH B METOJIE Hcnonb3yeres oopa-
3€11, ]'IOJ'[y‘ICHHL]ﬁ IIpu CKJIEHBaHHH IMMOJIHKPHCTAIIHYECKOT O [Nopomka B CTEPIKCHbD.

a) [lebas-1llepepa; 0) Jlays;

B) BpalllcHHUS, r) Jlay» u BpaueHus.
12. YnpouHeHue MeTal1a B poLECCe IACTUYECKON JeopMalini Ha3bIBACTCS ...

a) IeCTPYKIUEH; 0) HaKIenoMm;

B) TUTAKMPOBAHHUEM; r) aupdysueit;

13. VpouHeHue MeTa/lIa B IIpoLecce MIacTHIecKoil aedopManin 00bICHIETCS ...
a) NOBBILLIEHUEM IJIACTHYHOCTH;
0) yBeTHUCHHEM YHCIIa 1ePEKTOB KPUCTAIIMYECKOIO CTPOCHHSA:
B) CHIDKEHUEM COIMPOTHBICHUS JedopMaLliy;
T) 3aTpYIHEHHBIM JBHXKEHHEM AHCIOKAIIHiA;

14. O6pazoBaHMe PaBHOOCHBIX 3epeH U3 Ne(OPMUPOBAHHBIX KPHCTaLI0B HadiHO1aeTCs
IIPH. ..

a) MOJIMTOHU3AaLIUH; 0) BO3Bpare;
B) 3aKajke; I) peKpucTaliIu3alim;

15. TemmepaTypa peKpUCTaIIM3aIMH Ul CBUHIIA TEXHHYECKON YUCTOTBI COCTABIIACT:
a) 87°C, 6)20°C;  B)-33°C, r) 600°C.

Tectuposanue 11
(npumepnviii mecmy)

. da3oBkIil COCTAB CIUIaBa, coAepiKamero 95% Sn i 5% Zn, npu Temneparype 210°C:
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3. Ha3BaHue W cxeMa NpeBpalleHus, POTEKAIOLIEero B CIjlaBe Me/b-cepedpo MmpH Temile-
parype 779°C:
‘c
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4. AyCTEHUT — 3TO...
a) TBEp/IBIN pacTBOP BHEAPEHHs B allb(a-iKesese;
0) XMMHUECKOEe COeIMHEHHE Kelle3a C YIIIepOIoM;
B) TBEPJIBI pacTBOP BHEJIPEHHUS B raMMa-ikKe/iese;
I) OJHOPOIHAS MEXaHHUYeCcKas CMeCh peppuTa U LIEMEHTHTA;

5. Crpykrypa, IpejcTassoias coboii cMech GpeppuTa U IEMEHTHTA, HAa3bIBACTCA. ..
a) ayCTEHUTOM; O) MEPIUTOM; B) MAPTEHCUTOM;  T) JIeAeOypPUTOM:
6. IlpencrapieHHas MUKPOCTPYKTYpPa CTAIH SBISCTCA ...

a) MJIACTUHYATHIM TTEPIUTOM;
0) peppuTom;

B) 3€pPHUCTBLIM [1€PJIMTOM;

') ayCTEHUTOM;

a) V12;
0) V8;
B) 45,
r) 60;

8. M3 HuKenpuBeJICHHBIX KaueCTBEHHOMH KOHCTPYKIMOHHON CTATBIO SBISCTCA CTab. ..
a) YI0A; 0) Cticn; B) Al2; r)45;
9. Hanwmure MapKy BBICOKOKaUe€CTBEHHON MHCTPYMEHTAILHOM CTaJIN.

10. [Tpremnemast cTajib A1 M3TOTOBJICHHS HAMMIBHUKA — 3T0. ..

a)Vvli2; 0) V7, B) P9 r) X12M;
11.B 6emom uyryHe yriepoj COAEpKHUTCA B BUJIE ...
a) IJIaCTUHYATOro rpagura; 0) nemMeHTHTA;
B) XJIOMBEBUAHOTO rpaduTa; I') MapoBUAHOTO rpadura;

12. Takyro MUKpPOCTPYKTYPY UMECT



/"-c?~.1 a) CephIid YyTyH;

?W ' \.,,‘4 ©) OeJblii 4yryH; )
/&)& r/ vt B) BBICOKOIIPOYHBIH YyTYH,
[)‘\ Iytl - I') KOBKHIT 4yTyH;

13. CrutaB mapku BU60 npencrapnser coboi. ..
a) BBICOKOIIPOYHBII YYIr'yH ¢ MUHUMAJIbHBIM 3HAUEHHEM IIpejiesia [MPOYHOCTH IPH pac-
Tsokenun 600 Ml1a;
0) BEICOKOMIPOYHEIH YyTYH ¢ MUHUMAJIbHLIM OTHOCHTEIIbHBIM Y UIMHEHUEM 60%:;
B) BBICOKOIIPOUHBII UyTI'YH C coziep:KaHueM yriepoaa 6,0%;
I') cTalb YIIepoaucTyto, coaepxkainyio 0,6% yrinepoaa;

14. Mapka MHCTpyMeHTaJlbHOU nerupoBaHHOM ctanu coctaBa 0,5% C, 0,8% Cr, 1,4%Ni.,
0,8% Mo —s710...
a) SXHM; 6) 05XHM; B) SXH; r) 05XM;

15. CrnaB HIX 15 npeacraBisger co0oi. ..

a) KOHCTPYKIIMOHHYIO cTajb, coaepxkailyto okono 0,15% C, nocie 31eKTpoLuIakoBoro
1IepeIliaBa;

0) MHCTPYMEHTAILHYIO CTallb, coepaxkalyio okoio 1,5% C u okono 15% xpoma;

B) IIAPUKOMOUIUITHUKOBYIO CTallb, cofepakalryto okoso 1% C u okomno 15% xpoma;

I') ILIAPUKOIO/IIIMITHUKOBYIO CTalb, coaepxantyio okoio 1% C u okono 1,5% xpoma;

TecrupoBanue 111
(npumepnwviit mecm)

1. Ctpykrypa ctanu Y9 nociie HENnojaHOro OTKMra. . .
a) ¢peppur + MEPIINT; 0) LIEeMEHTHUT + MEepJIuT; B) OCHHMT; ') MAPTEHCHT

2. ITonusii oTxur ctanu 60 NpoBOAAT pH TEMIIEpATypeE. ..
a) 750-780°C; 6) 820-840°C; B) 660-680"C: r) 350-450°C;

3. Tlpu HOpMAJIM3AIMH 3a3BTEKTOMIHBIE CTAIN HArPEBalOT 10 TEMIIEPATYPBI. ..
a) Ha 30-50° Beile A p; 0) Ha 30-50° BBIIIE As;
B) Ha 30-50° BEIIE A); r) Ha 30-50° Boime M,;;

4. CtpykTypa cTtanu 45 nociie nojaHoi 3aKaliki. ..
a) hbeppuT + NepInT; 6) MmapTeHCHT + GeppHT: B) OCHHUT;
I') MAPTEHCHUT + HeOOJIBIIIOE KOJMYECTBO OCTATOUHOTO ayCTEHHUTA;

5. dna 00BIYHO MOC/IE 3aKAJIKU HA3HAYAKOT BBICOKUH OTIIYCK.
a) IIEMEHTOBAHHBIX M3/EJIUI;
0) peccop U NPYKUH;
B) MEPHUTEJIBHBIX HHCTPYMEHTOB U MOALIUITHUKOB;
I') BJIOB U OCEH, UCIBITHIBAIOLINX BBICOKHE CTATHUECKHE M JTMHAMUYECKUE HATPY3KH;

6./lns 00BIYHO NOC/IE 3aKAJIKU HA3HAYar0T CPEJHHII OTITYCK.
a) LIeMEHTOBAHHBIX U3/IEJIHil;



0) peccop M MPYKHH;
B) MEPHUTE/ILHBIX HHCTPYMEHTOB U MOIIINITHUKOB;
I') BaJIOB M OCEH, UCIBITHIBAIOLIMX BHICOKHE CTATHYECKUE M JUHAMUYECKHE HATPY3KH;

7. JleruposanHas crans 12X18HO9T orHocuTcs K...

a) KOPpO3HOHHOCTONKHM; 0) BBICOKOIIPOYHBIM;

B) MHCTPYMEHTAJIBHBIM; I') BBICOKOYTJIEPOAUCTBIM;
8. [Ilo 6e3auddy3noHHOMY MEXaHU3MY IIPOTEKAET IIPEBPAILECHHE. . .

a) MarHUTHOE; 0) MapTEHCUTHOE;

B) 9BTEKTUYECKOE; I') HEPIUTHOE.

9. CruiaB Mmapku bpAS —a70...
a) OBICTpOpEXKYyIIas cTajlb, colepkalas 5% Bonbdpama;
0) BBICOKOKAYeCTBEHHAS CTallb, IESTHPOBAHHASA HEOJAUMOM U OOPOM;
B) aJIFOMUHUEBBIH CIUIAB, coaep:Kanuii 5% Oepuins;
r) amoMuHUeBast OpoH3a, cofepxkaias 5% anoMUHN;
10. CunymMHUHaAMHU Ha3bIBalOTCS CIUIABBI aTFOMUHMA C. ..
a) MarHuem; 0) KpeMHHEM;
B) JKEJIE30M; I') MEJBIO;

11. IloamMmMEUKOBEII CILIaB HAa OCHOBE 0JI0Ba MJIM CBUHIIA HA3BLIBAETC ...

a) OpoH30I; 0) CHITYMUHOM;
B) JIaTYHBIO; r) 6abouToMm;
12.BT14 — 310 ...

a) BEICOKOIIPOUYHbI TUTAHOBBIH CIIIaB;

0) crasp, JerupoBaHHas BOIbL(pPaMOM M THTAHOM;
B) TUTAHOBBIH CILIAB, JIETHPOBAHHBII BaHAIHEM;
r) J1aTyHb, coaepkamas 14% turana;

13.CruiaB b83 — 3710...
a) neopMUpyeEMBIi CIUIaB Ha OCHOBE MEJIH;
6) 6ab0UT Ha OCHOBE 0J10Ba, cojepxkaluii okoo 83% Meau U CypbMBI;
B) OpoH3a, coaepxaias 83% onosa;
r) 6a60MT Ha OCHOBE 0JIOBA, cojeprKaliuii okosio 83% Sn;

14. OCHOBHBIMU TIPEUMYIIIECTBAMH TUTAHOBBIX CILJIABOB SABJIAIOTCA. ..
a) BEICOKAs y/IeJIbHasi IPOYHOCTh U KOPPO3HMOHHAsA CTOMKOCTD;
0) BBICOKHE )KAPOCTOMKOCTH H H3HOCOCTOMKOCTE;
B) BBICOKas IUIACTHYHOCTH M Xopoluas 00pabaTbiBa€MOCTh PE3aHUEM,
I') BBICOKAA MPOYHOCTH M YapHas BA3KOCTb,

15. O0bekThI ¢ pasMepoM 1-10 HM B nociieIHEE BpeMsl HA3bIBAIOT ...
a) HAHOYACTULIAMU; 0) knacrepamu;
B) HaHO-(YJIbTPaJAUCIIEPCHBIMU) TOPOLIKAMH; I') rpaHyJaMH.



Bonpocsi na 3auem

l. 3HayeHMe, LIeNb U 3a1auu Kypca «MatepuanoBeaeHue». Hanexuocts jieta-
neit mammH. Knaccudukanus matepuanos.

2, Kpucrainyeckoe ctpoeHue MeTauioB. JledeKkTsl KpUCTAlIOB U UX BIMAHHE
Ha cBoiicTBa. KpaeBbie 1 BUHTOBbIE TUCIOKalUU. TeopeTuueckas U peajbHasi IPOYHOCTD.

3; Tsepaocts. MeTo1bl U3MEpEHUs TBEPIAOCTH.

4. CrpykTrypa. MHUKpPOCTPYKTYPHBIH aHaIU3.

3. MakpocTpykTypHblli  aHain3. Metoael OOHaApyKeHHs MOBEPXHOCTHBIX W
BHYTPEHHHUX /1€ (EKTOB.

6. PeHTreHOCTPYKTYpHOE HCC/IEI0BAHUE META/VIOB. BO3HUKHOBEHME pPEHTIC-
HOBCKHMX JIy4eil.

¥ Buabl nedopmanuu. BiusHue Hakiena Ha cBoicTBa MeTa/lioB. Mcenonbsosa-
HHE HaK/ela B MallIHHOCTpoeHnu. Pa3pymenue Metauia. CBepXIUIaCTUHYHOCTh MATEPUAJIOB.

8. PekpucTaliIM3alMOHHbIH OTKUr. X0JI0aHas U ropayad odpaboTka MeTajlioB
J1aBJICHUEM.

9. Bune cninaBos. IpaBuno da3. [loctpoenue auarpaMM cOCTOAHUSA.

10. JluarpaMMmbl COCTOSIHHUS [IBOMHOIO CIUIaBa: ¢ ITOJIHOHM pPacTBOPHUMOCTBIO M C
TOJTHOH HepacTBOPUMOCTHIO. [IpaBUiIO OTpE3KOB.

11 JluarpaMMBbl  COCTOSIHHSL JBOMHOIO cIlUlaBa: ¢ OIPAaHUYEHHOH IMOCTOAHHON
PacTBOPUMOCTBIO U ¢ OTPAHUYEHHO IEPEMEHHOM PACTBOPHUMOCTEIO.

12. JluarpaMMBbl COCTOSIHUSI JIBOHHOTO CIUIaBa: ¢ IHOJIMMOP(HBIMHU MpEBpaliic-
HHUAMH.

13. JluarpaMMBbl COCTOSIHUS IBOMHOTIO CIlIaBa: XUMUYECKOTO COETMHEHUSI.

14. CBsi3b MEXKY CBOWCTBaAMH CIUIABOB M THIIOM JHArpaMM COCTOSIHHUS.

15, XKeneso u ero crutaBsl. [lonumopdusm xenesa. /InarpamMma cocTosHus Criia-
BOB JKeJle3a ¢ yIJepoIoM.

16. YraepoaucTsie ctany. BiMsHHE XMMCOCTaBa Ha CTPYKTYPY M CBOMCTBA CTa-

au. BiusHue npumeceil Ha cBoicTBa crasei. Kiaccuukanus ¥ MapKUpOBKa yIjaepo/in-
CTBIX CTaJIEH.

1 Yyrynsl. [Iponece rpadputnzanmumu nuemeHTUTa. besble, cepele, BRICOKOMNPOU-
HbIe M KOBKHME 4yryHbI. [ToyueHne KOBKOro yyryHa. Biusnue npumecei Ha cBoicTBa 4y-
ryHOB. [[pyMeHeHHEe YyTyHOB B MAIIUHOCTPOEHUH.

18. da3oBble MpEeBpaIlCHHs B CTAIAX IPH HAIPEBE U OXJIAKIACHUH. AYCTCHH3A-
1M, IEPJIUTHOE ¥ MapTEHCUTHOE NpeBpalienus. [Ipespaluenne npu oTIycke.

19, ITpakTka TepMoobpaboTku ctanu. TexHonorus HarpeBa. OTHKHUT CTaIH U €10
BIIMAHUE Ha CTPYKTYPY U CBOMCTBA. 3aKajlka yIIEpOIUCTBIX cTaneid. OTmycK crajei.

20. Ponp noBepxHocTHOro ciod. /ledpopmanuoHHOE yIPOUHEHUE MOBEPXHOCTH.
[ToBepxHocTHas 3aKajika.

21. XUMHKO-TepMudeckas o0paboTKa CTalu: OCHOBHBIE 3aKOHOMEPHOCTH, Ile-

MEHTaIMs, a30TUPOBAHME, [IMAaHUPOBAHUE, HUTPOIIEMEHTALINS, CUIIHLUPOBaHHe, OOpHpoBa-
nue. Jluddy3noHHasS MeTaJUTH3ALUA: XPOMUPOBAaHHE U aJIUTUPOBAHUE.

22, OCHOBBI JIETUPOBAHHA CTAIM. BiMAHME JIETHPYIOIIUX 3JIEMEHTOB Ha CTPYK-
Typy ¥ cBoiicTBa ctanu. Oco6eHHOCTH TepMOOOPaOOTKHU JIETUPOBAHHBIX CTaANICH.
23, KoHcTpyKUMOHHbIE JlerupoBaHHble craiy. Kiaccupukanmsa mo HasHayeHuio,

IIEeMEHTHpYeMble U yiyulaeMmbie ctajqd. CTaau cliequaJbHOrO HasHadyeHus (TPYKUHHBIC,
[IAPUKOIOIMITHUKOBBIE, U3HOCOCTOMKHE U T.II.).



24. MHcTpyMeHTalbHbIE JIETHPOBAaHHBIE CTANH. Pexyiue, TeriocToiikue, Obict-
popexyume craiau. [lltamnossie cranu. Cranu Ui MEPUTEIIBHBIX HHCTPYMEHTOB.

25. Crajii ¥ cILIaBbl ¢ 0COOBIMH CBOHCTBAMHU.

26.  CmuiaBsl Ha ocHoBe Meau. CBoicTBa M TIpUMEeHeHHe Meau. MeaHO-HUKETICBbIC
CIUIaBBI.

27. Bponskl 1 uX TepMuyeckas obpaborka. JlaTyHn M MX TepMuuecKas 00padoT-
ka. [I[puMeHeHre MeJHBIX CIIJIaBOB.

28.  CruiaBbl Ha OCHOBE QTIOMHHUS U MarHus. CBoiicTBa altoMUHUS. JInTeinbie u
neopMUpyeMble ATIOMUHHEBBIE CILIABBI.

29, JlypamoMuHbl 1 uX TepMooOpaboTka. [IpuMeHeHNE aTIOMUHUEBbIX CIUIABOB.

30. Twuras u ero ciuiaBel. CBoitcrBa THTaHa. Kiaccudukanys THTAHOBBIX CIIABOR
U UX IPUMECHEHHE.

31.  Marsuii 1 ero CIlIaBsbl.

32 O6mias xapakTepucTHKa U KIacCH(UKALMA KOMIIO3UIIMOHHBIX MaTepHalloB,
MX CTPOEHHE, CBOMCTBA U IIPUMCHCHHE.

33. KOMNO3HLIMOHHBIE MaTepHabl Ha HeMeTaLIMYeckoi ocHope. KomrosuIi-
OHHBIE MaTepHasIbl HA METAJUTMYECKOH OCHOBE.

34. HanoctpykrypHble MaTepHanbl. OcoO€HHOCTH CBOWCTB HaHOMAaTEpPHAJIOB.
HaHOCTpYKTYpPHBIC 2JIEMEHTBI.

35; Ouenka KadectBa u3genus. O HaJEKHOCTH KOHCTPYKLIHOHHOTO Marepuald.
[ToBbIlIEHHE M3HOCOCTOMKOCTH A€TaJIEH MAIlIHH.

36. [IpoGiema BeIGOpa MaTepuaa. DKCIUTyaTallMOHHAs HAaJ@KHOCTh MaTepHalla.
TexXHOIOrMYHOCTh MaTepraia. DKOHOMUYHOCTE MaTepHaia.

37. Bri6op Mapku cTayid Ui THIIOBBIX JieTanel mMamuH. Ofumme peKxoMeH1atun
110 BBEIOOPY MapKu cTanu. BeiOOp Mapku cTaiu ¢ y4eTOM KPHTHYECKOro AMaMeTpa MpokKa-
JIMBAEMOCTH M IIYOUHBI 3aKaJ€HHOTO CII0s.

KpoMme BbIlIEyKa3aHHBIX BOIIPOCOB KaKIOMY CTY/IEHTY BblJaeTcs 3a/1aHue:

PACIIIM®POBATH VIJIEPOJUCTBIE U JIETUPOBAHHBIE CTAJIW, UVYI'Y-
HbI, IIBETHBIE CITJIABBI:

Hanpumep: 12X2H4A, A20, K430-6, JIOS59-1 n ap.

Tembl 118 CAMOCTOATEIbHOH PadoThI

Pazoen 1. Beedenue. Knaccupuxayus mamepuanos. Kpucmaniuueckoe cmpoernie
Memanios.

Tema 1.2. JleheKTsl KpUCTAJUIOB M MX BIMSHUE Ha CBOMCTBA. Kpaesbie U BUHTOBLIC
nuciiokanuu. TeopeTuueckas U peajibHas MPOYHOCTS.

Pazoen 2. Kpumepuu oyenku mamepuanos.

Tema 2.1. MeToabl u3MepeHus TBEpAOCTH: MeToasl bpunes, Pokseiia, Bukkepea,
MHKpOTBepaocTh, ITonbau, llopa, Mooca.

Tema 2.2. Ctpykrypa. MUKpOCTPYKTYpHBIH aHaau3. MakpoCTpyKTYpHbBIH aHajin3.
MeTo 16l OOHApy KEHHs TOBEPXHOCTHBIX U BHYTPEHHUX J1e(EKTOB.

Tema 2.3. PeHTreHOCTPYKTYpPHOE MCCIEeI0BaHHE META/UIOB. BO3HUKHOBEHUE PCHTTC-
HOBCKHX JTy4€i.

Pazoen 3. [Inacmuyeckas oechopmayus u pexpucmaniuzayus Memanios.



Tema 3.1. Buas! aebopmaiau. BiusHue Hakiena Ha cBoiicTsa MeTaios. Henosbso-
BaHWE HakKjena B MallMHOCTpoeHHH. Paspymienne merajuia. CBEpXIIaCTHYHOCTh MaTepHa-
JIOB.

Tema 3.2. PexpucTaiin3alldOHHbIH OTXUT. X0n01Hasd U ropsyas obpaborTka meral-
JIOB JIABJICHHUEM.

Paszoen 5. OcHoebl meopuu cnuagos.

Tema 5.2. JlnarpaMMbl COCTOSIHUS ABOIHBIX CIU1aBoB. IIpaBuio oTpe3Kos.

Paszoen 6. Cnaagsl Ha ocHose dicenesd.

Tema 6.2. Biusuue npuMmeceil Ha cBoiicTBa ctaineid. Kinaccuukanus u MapKupoBKa
YTIEPOJAUCTBIX CTAJIEH.

Tema 6.3. Ilpouece rpadurusamuu nementura. Ilonyuenne KOBKoro uyryna. Biiws-
HHeE IIpUMecei Ha cBOMCTBa UyTyHOB. [IpuMeHeHne YyIryHOB B MAlIMHOCTPOEHUH.

Tema 6.5. IIpakTuka TepMooOpaboTku ctanu. TexHosnorus Harpesa. OTKUr craiin 1
€ro BIUSHUE HAa CTPYKTYPY U CBOMCTBA.

Tema 6.6. Posp moBepXHOCTHOTO cnod. JlepopMalmOHHOE YIIPOYHEHHE TOBEPXHO-
cti. [ToBepXxHOCTHAsH 3aKajKa.

Tema 6.7. XuMuKO-TepMuuecKkas o0OpaboTKa ¢Tajii: OCHOBHBIC 3aKOHOMEPHOCTH, 11¢-
MEHTaLys, a30THPOBaHKE, [IHAHUPOBAHHE, HUTPOLEMEHTALMSA, CHIMIMpOBaH1e, 0OpHUpoBa-
aue. JInddy3nonnas MeTajuIM3alya: XPOMUPOBAHUE U aTUTHPOBAHHE.

Tema 6.9. KoHcTpyKunoHHble jierupoBaHHbie ctanu. Knaccudukauus mo HaszHaue-
HUIO, TIEMEHTUPYEMBIE U yiydiuaemble cTald. CTamy CHenMalbHOIrO HasHauCHHs (IPYyHKUH-
HbI€, [IAPHUKOTIOILIMITHUKOBBIE, H3HOCOCTOMKHUE U T.I1.).

Tema 6.10. MHCTpyMeHTallbHBIE JIETHPOBaHHBIC cTalu. Pexylume, TErocroikue,
oeicTpopexymme crany. [ltamnossie cranu. CTaiu 1Jisi MEPUTCIBHBIX HHCTPYMEHTOB.

Tema 6.11. Ctanu U CI1aBbl ¢ 0COOBIMH CBOMCTBAMHU.

Pazoen 7. I{gemrole memanivl U cniaesl.

Tema 7.1. CruaBel Ha ocHoBe Meau. CBoifctBa M mpuMeHeHue Mmeau. Mejno-
HUKeJIeBbIe CIUIABBl. BPOH3bl M MX TepMHuueckas o0pabotrka. JlaTynu u uX TepMuuecKas 00-
pabotka. [IpumeHeHre MeIHBIX CIUIABOB.

Tema 7.2. CriiaBbl Ha OCHOBE aMlOMHHHS M MarHus. CBoiicTBa anoMunus. JInTeii-
Hble M JehOpMHPYEMBIE ATIOMHUHHEBBIE CIUIaBBL. JlypamOMHHBI U MX TepmooOpaboTka.
ITpuMeHeHe aTFOMUHUEBBIX CILTABOB.

Tema 7.3. Tutan u ero ciuiaBel. CpoiicTBa THTaHa. Kiaccudukanus THTaHOBBIX
CIJIAaBOB U UX IPUMEHEHHE.

Tema 7.4. Marauii 1 ero CIUIaBbl.

Pazoen 8. Komno3zuyuonnvle mamepuanbsi.

Tema 8.1. OGmas xapakTepucTHka U Kiaccudukanusa. CTpoeHue, CBOMCTBA U 11pH-
MeHEHHE KOMITO3ULIMOHHBIX MaTEPHAIOB.

Tema 8.2. KoMIO3MLMOHHBIE MaTepuaibl Ha HeMeTaJUIMYEeCKoH ocHoBe. Kommnosu-
LIHOHHBIC MaTepHaJibl HA METAJUIMYECKOH OCHOBE.

Pazoen 9. HanocmpykmypHbie Mmamepuanbol.

Tema 9.6. HanocTpykTypHble MarepHasibl. OCOOEHHOCTH CBOMCTB HAaHOMATEPHAIIOB.
HaHOCTpYKTYpHBIE DJIECMECHTBI.

Pazoen 10. ITogviuierue HA0eHCHOCU U 00N208€HHOCMU OeMANEH MAUIUH.

Tema 10.1. Ouenka kauectra uzaenus. O HaAeKHOCTH KOHCTPYKIMOHHOTO MaTepra-
na.

Tema 10.2. IToBbIIeHHE U3HOCOCTOMKOCTH J€TaJIeH MalllKH.



Pazoen 11. Hayurvle ocHOBbI 6b100pa Mamepuanos.
Tema 11.1. DkcnnyaTalMOHHas HaJEXKHOCTb Marepuana. TeXHOJIOrMYHOCTh MaTe-
pHaga. JKOHOMUYHOCTH MaTepuana.

7. YHEBHO-METOJAUMYECKOE U UH®POPMAILIHOHHOE
OBECIIEYEHUE JUCHHUIIJIMHbI

OcHoenas 1umepamypa:

1. Kapronosa JI. B. OcHOBBI MaTepHanoBe/IeHUsi METAIUINYECKUX M HEMe-
tauinueckux Bewmects/ JI. B. Kapronosa, B. A. Keunn. — Bnagumup: Braaum. roc.
ya-T uM. A. I'. u H. I'. CroznetoBeix (Bal'Y), 2014. — 176 c. U3nanue Ha ap. HOcuTe-
mge: OCHOBBI MaTepHAJOBEJCHHS MEeTAUIMYeCKUX W HEMETaUIMYEeCKMX BelIeCTB
[DnexTponnblii pecype], ISBN 978-5-9984-0503-7.

2. MarepuanoBe/ieHie W TEXHOJOrWs MaTepuanos: YuebHoe mocobue /
K.A. Barsiues, B.W. Besnansko; ITox pen. A.W. batbiesa, A.A. CmonbkuHa. - M.
HULL UHDPA-M, 2013 - 288 c.: 60x90 1/16. - (Beiciiee obpasosanue: bakanaspiu-
at). ISBN 978-5-16-004821-5 http://znanium.com/bookread2.php?book=397679

3 Martepuasnose/ieHHe U TeXHONOr s Matepuanon: Yuebuuk / I'.I1. dern-
cos, ®.A. lapudymiun. - M.: HUL] UHOPA-M, 2014. - 397 c.: 60x90 1/16. - (Bbic-
mee oOpa3zoBaHueE: bakanaspwuar). ISBN 978-5-16-006899-2,

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

JonoanumensHas aumepamypa:

1a Marepuanosenenuie [DIeKTpOHHBI pecypc]: y4eOHOe HIUIOCTPHPO-
panHoe rmocobue / EJ. 3apembo. — M.. VYMI[ OKAT, 2009. -
http://www.studentlibrary.ru / book / ISBN9755999400475.html

2 Marepuanosesenue. [IpumeHeHre M BbIOOp MaTepHaloB [DIeKTpOH-

Hblii pecypc]: Yuebnoe nocodue / Connues IO.I1, Bopserko E.W., Bonorxkanuia
C.A. — CII6.: XUMU3JAT, 2007. — http://www.studentlibrary.ru / book /
ISBN9785938081406.html

3. Jla6opatopHsIil IpakTHKYM 110 MaTepuanoseaenuto / JI. B. KaproHosa,
A. B. Koctun, B. B. llBeraeBa; BraguMupckuil rocy1apCTBEHHBIH YHUBEPCUTCT
(Bal'Y); nox pen. A. B. Koctuna, B. A. Keunna. — M3a. 2-e, ucnp. 1 gom. — Bnanu-
mup: Bragumupcekmit rocyraperBeHHbli yHuBepeuteT (Bal'y), 2007. — 68 c.: wit. —
meeTcs NeKTpoHHas Bepcusi. — bubmmorp.: ¢. 67. M3nanue Ha ap. nocutene: Jlado-
paTOPHBIN MPAKTHKYM 10 MaTepHaaoBejieHuio [DnekTpoHHbId pecype] / JI. B. Kap-
tonosa, A. B. Koctun, B. B. IIBeraeBa; BaaguMUpCcKUi rocy/1apcTBEHHBIA YHUBEP-
curet (Bal'Y): mox pen. A. B. Koctuna, B. A. Keunna. — Bragumup, 2007. — ISBN
5-89368-780-9.

Ilepuoouueckue usoanus.
Kypuansl «Borpocsl marepuanoBeneHus», «Matepuanosenenue», «Meran-
JIOBEJIEHHE U TepMudeckas 00paboTka MeTanoB», « BeCTHMK MallHHOCTPOCHUSAY .



IIpoepammHoe u KommyHUKayuonHoe obecneuexue
Onepauuonnas cuctema Windows, craHapTHbIe O(UCHBIE IPOrPaMMBI.

DnexkmpoHHble 6epcuu TOCOOUN U METOIUYECKUX Pa3pabOTOK U yKa3aHUM:

1 Kaptonosa JI. B. MuHu-ci0Bapbs TOJIKOBaHHsSI OCHOBHBIX TEPMHHOB 10
mucuumuHe «MatepuanoBenenue» [OnektpoHHbl pecype| / JI. B. Kapronosa;
Bnagumupckuii rocynapctBeHHslii yHuBepcuteT (Bnl'VY), Kadenpa nurelinbix npo-
IECCOB M KOHCTPYKUMOHHBIX MaTrepHanoB. — DIEKTPOHHBIE TEKCTOBblE JaHHbIE (|
daitn: 227 K6). — Brnagumup: Brnagumupckuil rocyaapCTBEHHBIH YHHBEpPCHTET
(Bal'V), 2011. — 32 c¢. — 3arnaBie ¢ TUTYyJa 3KpaHa. — bubauorp.: ¢. 32 . — Csobo1-
HBIM JOCTYI B 3J€KTPOHHBIX UYHTANBHBIX 3amax Oubnuoreku. — Microsoft Office
Word. — <URL:http://e.lib.vIsu.ru/bitstream/123456789/2825/1/00209.doc>.

2. Kaptonosa JI. B. JlaGopaTopHblil npakTUKyM o aucuuriiee "Mare-
puanoBeieHde" U TEXHWYECKHUX HarpaBle€HUH MOATOTOBKM [DJIEKTPOHHBIH pe-
cypc]/ JI. B. Kapronosa; Bnamum. roc. yu-t um. A. I'. u H. I'. Cronetossix, Kadenpa
JIMTEUHBIX MPOIECCOB U KOHCTPYKUMOHHBIX MaTEepPHAJIOB. — DJIEKTPOHHBIE TEKCTOBLIE
naunsle (1 daiin: 2,48 M6). — Bnagumup: Brnagum. roc. yu-tr um. A. I'. u H. I'. Cro-
neroBbix, 2013 . — 84 c. : wn. — 3aryaBue ¢ TUTyNa 3KpaHa. — bubnumorp.: ¢. 83. —
CBoOOIHBIN JOCTYI B 3JIEKTPOHHBIX YMTaJIbHBIX 3anax oubiauoreku . — Adobe Acro-
bat Reader . — <URL:http://e.lib.vIsu.ru/bitstream/123456789/2673/1/00254.pdf.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

1. CneumanusupoBaHHas ayIdTOpus, 000pya0BaHHAas MeTalIorpapuuecKuMu
mukpockonamu. Habopsl MUKpoLutn(oB, anb00Mbl MUKPO- U MAKPOCTPYKTYP.

2. Cneuuanau3vpoBaHHas ayaUTOpHsl, 000Py10BaHHAs TBEPIOMEPAMH, ITeHaMU
17151 TepMOOOPabOTKH.

3. JleKUHMOHHBIE ay AUTOPHU, 000PYAOBaHHbIe ITpoekTopamu. HoyTOyx.



Pabouas nporpamMma JUCLMIUTHHEI COCTaB/IeHA B COOTBETCTBUH € TPeOOBaHUAMH
®I'OC BO mo nampasineHuio 15.03.05 «KoHCTpyKTOpCKO-TeXHOIOTHYeCKoe obec-
neyeHue MallHHOCTPOUTENbHBIX MPOU3BOJICTBY Y

PaGouyto nporpamMmmy cocraBuia
noueHt Kadenapsl T® u KM, k.1.H. JI.B. KaproHosa

Peuensent rnasHbii TexHonor OO0 «Ka3zaHckoe
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PaGoyass nporpaMMa paccMOTpeHa M ojo0OpeHa Ha 3aceJaHuMH Yy4eOHO-
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