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1. Ilesu ocBOEHUSI TUCHUIJIMHBI

Henbro n3zydyeHns aucumiuinHel «OU3MYECKHE CBOMCTBA TBEPIBIX TEID» ABIIACTCSA MOIYYEHHE CTY-
J€HTaMl HEOOXOJMMOM IOArOTOBKH 10 BONPOCAaM KOMIUIEKCHBIX MCCIIEIOBaHUM, UCTIBITAHUN U OLICH-
KU (pU3MYECKHX CBOWCTB COBPEMEHHBIX M MEPCIEKTUBHBIX METAUNIMYECKUX M HEMETAJUIMYECKUX MaTte-
pHAJIOB, UCNOJIb3YEMbIX B METAJUIYPIrMU U MATMHOCTPOEHUH.

3agayamMu U3y4YEHUs IUCLUIUIMHBI SBIIIOTCA:

-IPHOOpPETeHUE CTYACHTAMH 3HAHUHM 1O COBPEMEHHBIM TEOPETHUYECKHM IPEACTABICHUSM O (pu3Hnue-
CKMX CBOMCTBaX MaTEpUaOB; METOAAaM OIPENEICHUS U OLEHKH (PU3UUYECKUX CBOMCTB; CIIOCOOAM BO3-
JeiicTBUS Ha (PU3NYECKHE CBOKCTBA C IENBI0 MX ONTUMH3AINH;

- OCBOGHHE HaBBIKOB OIPEICIICHUS U N3y4eHHS (PU3NIECKUX CBOIICTB MaTepHaIoOB;

- OBJIaJICHHE METOJMKOI BbIOOpa MaTepUasoB, YUUTHIBAIOLIEH UX (pu3nyeckre CBOWCTBA, Ul U3JEHil
Pa3IMYHOIO Ha3HAYEHUS.

2.Mecrto aucuumuinHel B crpykrype OOII 6akanaBpuara.

Juctumuimaa «Du3ndeckne CBOMCTBA TBEPBIX TEI» OTHOCUTCS K YHCIY TUCIUILUIHH 110 BBIOOPY 00-
pasoBarenbHON MporpaMMbl OakaaBpuara 1o npoduno «MHHOBaIMK B MeTaLTypruny. B3anmocssiza-
Ha JIOTUYECKH U COAEPIKATETbHO-METOJUYECKH CO CIECIYIOIUMU JUCHUILIMHAMU U pakTukamu OOIT:

- ®u3mka;

- Gusnyeckas XuMus;

- Meramnyprus.

- Mexanuueckue 1 (pu3nyeckre CBOMCTBa METAIJIOB;

- TexHosnorus noyry4eHus NPOAYKINN U3 pa3sHOPOAHBIX METAJLUIOB U IIOPOIIKOB;
- [Iopo1ikoBas MeTauyprus;

- MeToap! Hepa3pyaronero KOHTPOJIsi METAJJIOB U CILIABOB

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI MO JUCIUIINHE, COOTHECEHHbIE C MJIAHU-
pyeMbIMH pe3yJibTAaTAMU OCBOEHHS 00Pa30BaTEIbLHON NPOrPAMMBI.

B pesynbrare ocBOEHMSI NUCHUIUIMHBI y OOydarommxcs (OpMHUPYIOTCS CIEAYIOUME KOMIETEHLIUH U
JOJKHBI OBITh JOCTUTHYTHI CIIEYIOIIME Pe3yabTaThl 00yUeHUs Kak 3Tan (JOpMHUPOBAHHS COOTBETCTBY-

IOIIMX KOMIIETCHIIMI .

B pesyabTare ocBoe-
HHS 00pa3oBaTeIbHOM
NPOrpaMmsbI 00y4aro-
IUHACA J0JIKeH 00J1a-

AaTh

Kon ITepedyenn miIaHMpyeMbIX pe3yJIbTATOB

KOMIICTCHIIMU oﬁyqemm o AMCIUIIJIMHE




— 3HACT: MPUHIIMITEl ¥ METOJIOJIOTHIO YITPABJICHUS
rpodeccnoHaNBEHON IeATENBHOCTHIO, HCTIONB3YS
3HAHHS B 00JIACTH MPOCKTHOI'O MEHEKMEHTA
— yMeeT: IPUMEHSTh 3HAHUS YIIPABJICHUS
pPo(heCCUOHATILHOM e TEIbHOCTHIO
— MMEET HABBIKH: B YIIPABICHUU
PO(heCCUOHATILHOM JIEATEIbHOCTBIO, HCITOJIB3Ys
BHAHUA B 00J1aCTH

IIPOEKTHOT'O MCHEKMEHTA

OIIK-3 | CriocoGHOCThIO y4acTBOBATH
B yIIpaBIE€HUU
npogeCcCuOHATHHON
JESTEIIbHOCTBIO, HCIIONB3YS
3HaHUS B OOJIACTH CHCTEMBI
MEHE/PKMEHTA Ka4eCcTBa

CrocoOHOCTBIO  BBIOMpATh | 3HATH:

METO/bI IUTAHUPOBAHMSI, METOJIbI MCCIIEIOBAaHUMN, TPOBEACHHS, 00padOTKH
MK-1 MOJArOTOBKA W IPOBEICHHS [ aHAJIM3a PE3yJbTaTOB UCTIBITAHUN U U3MEPEHMUIA.
HCCIICIOBAHUM, Kputrepun  BbIOOpa METOAOB U METOJHK

HAONIONEHNH, HCIBITAHUHA, [MCCIIETOBAHUI
U3MEPEHU W TPUMEHSTh

MeThb:
ux Ha NPaKTHKE, Y
NPOBOJIUTH HCIIBITAHUS, U3MEPEHUSI U 00paboTKy
aHAIM3UPOBATh,
[PE3YJIBTAaTOB. PeructpupoBats TIOKa3aHHsI
o0pabaTsIBaTh u

npuOopoB. IIpoBoauT pacu€Tel U KPUTHUECKU

MMPpEACTABJIATD PC3YJIbTATHL
AHAIIU3UPYCT PE3YyJIbTAThI, ACJIACT BHIBOJBI.

BJIAIETh:
BBEIOOPOM UCTIBITATEIIBHOTO U U3MEPHUTEITHLHOTO
000pynOBaHUS, He00X0IUMOT0 IUIA

MPOBEICHUS  HWCCIENOBAaHUK.  BpImomHser
OLIEHKH M 00pabOTKH pe3ysIbTaToB

4. CTpyKTYpa U coJlepKaHue TUCHMIIHHBI.

OO0mast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBIsIeT 3 3a4eTHBIX eAMHUIB, T.e. 108 akageMuueckux
4acoB (M3 HUX 72 yaca — caMOCTOATENbHAs paboTa CTYICHTOB).

Paznensl nuctumabl «Ou3ndeckre CBOMCTBA TBEPABIX TEM» U3YYAKOTCS HA YETBEPTOM KypCe.
CenbMmoii cemecTp: nexiuu — 1 yac B Henenmo (18 wacoB), mabopaTopHbie 3aHATHS — 1 yac B He-

nento (18 gacoB), hhopma KOHTPOJIS - IK3aMEH.
CtpykTypa U cojepkaHue TUCIUILIMHBI «DHU3nuecKkrne CBOMCTBA TBEPJBIX TE» MO CPOKaM U BU-
JaM pabOThl OTPaKEHbI B IPUIIOKEHUH.

Conep:xanue pa3iesi0B IMCHUILINHBI

CeabMmoii cemecTp
Beenenue
[Ipenmer, 3a1auu U copepxkaHue TUCHUILUIUHBL. CTPyKTypa Kypca, €ro MeCTO U POJib B MOJATOTOBKE
CHelHaNncTa, CBSI3b C IPYTrUMH TucHuIuiMHaMyu. HoMeHknaTypa ¢pusnyeckux cBoMCTB. Biusiaue ¢u-
3UYECKHUX CBOWCTB HA TEXHOJIIOTMYECKUI MPOLIECC MOIYYEHNUs, HAIEKHOCTD U JOJITOBEYHOCTh MaTepra-
JIOB.

OCHOBBI KBAHTOBOI1 MeXaHUKH
KopnyckynspHo-BoaHOBOM Ayanu3Mm cBoiicTB MaTepuana. [loctynarsl bopa, nomykBaHTOBast MOAENb
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cTpoeHus aroma. Hekoropsle cBoiicTBa BoiiH Ae bpoitna. CooTHomeHNe HeonpeaeneHHocTel. BoaHo-
Basi YHKLHUS U €€ CTAaTUCTUYECKU cMbICI. Y paBHeHue Lllpeannrepa 11 cTallMOHAPHBIX COCTOSIHUH.
[TpuHIMT IPUYUHHOCTH B KBAHTOBOM MexaHMKe. J[BrkeHre cBOOOIHON YacTHIbl. YacTHiia B 0THOMEp-
HOW IIPSIMOYTOJIbHOH «IIOTEHIMAIBHOMN sIMe» ¢ 0ECKOHEUHO BBICOKUMU «CTEHKaMu». YpoBeHb depmu n
sneprust Gepmu. [IpoxokieHne YacTUIbI CKBO3b IMOTEHIIMAILHBIN O0apbep. TyHHENbHBIN P deKT.

Crpoenue saapa. KBapku, BUJpl KBapKoB, Teopusi cTpyH. CuibHOe, c1aboe, TpaBUTAllMOHHOE U JIeK-
TPOMarHUTHOE B3auMoJieiicTBUsA. OOIIas TeOpHst OTHOCUTEIILHOCTH U CTaHJApTHAs MOJIENb, CO3/IaHUE
€MHOW TEOPUU CTPOEHHUS MUPA.

OcHOBBI COBpeMeHHO# (PU3MKH ATOMOB 1 MOJIEKY.JT

CnuH snekTpona. CnUHOBOE KBAaHTOBOE UnCi0. 'mpomaruutHoe cooTHouienue. [lpunnun Hepasnu-
YUMOCTH TOXKJECTBEHHBIX YacTull. DepMHOHBI U 0030HBI. [IpuHITMT MUHUMYMa dHEpruu, TpuHIUN [1a-
yiu, npaBuiio ['yHaa, pacnpenenaeHue 3IeKTPOHOB B aTOMe 10 cocTosiHusM. [lornomenue, cnonTanHOE
Y BBIHYKJIEHHOE U3JTyUYCHHUE.

Monekynbl: XUMUYECKHE CBS3H, MOHATHE 00 SHEpreTudeckux ypoBHsX. MloHHas xuMuyeckas cBs3b,
CBOICTBa CBS3M, CTEICHb MOHHOCTH. KoBaieHTHAs CBI3b, 0OMeHHOE B3ammojekicTBre. CBolicTBa Me-
TaJUTMYECKOMN CBSI3H.

IlnoTHOCTH

Buapl miotHOCTH MaTepuanoB. MeToIbl OPEACIICHUS ITIOTHOCTH TEJ MPAaBUJIBHOW M HENMPABUIIBHOMN
¢dbopMbl. BiusHue u3mMeHeHud TeMieparypa U JaBJiIeHUs Ha IJIOTHOCTh U YAEIbHBIN 00bEM MaTepHaloB.
H3MmeHeHne MIOTHOCTH METAIJIOB M CIUIABOB NP ropsyeil Immactudeckoil aedopmanuu, Hakiene, ai-
JIOTPONMYECKUX MPEBPALICHUAX U IJIABICHUU.

TenJioBble CBOICTBA TBEPABIX TeJl
Hopmanbabie konebanus pemerku. OHOMEpHas MOJENb TBEPAOro Tena. JlucnepcuoHHbIe KPUBBIE,
aKyCTHUYECKHE U ONTHYECKHe KoyiebaHusi aToMOB. CIIEKTp HOpMaJIbHBIX KOJeOaHUM peleTku. XapakTe-



pucTtudeckas nedaeBckas yactora u Temreparypa. @oHOHBI, cBoicTBa (POHOHOB, (GYHKIIUS pacipeerie-
HUs QOHOHOB 110 3HeprusiM boze-DitHITelHa, HylIeBOe JBI)KEHUE.

Tennoemxocmv meepoozo mena. 3akoH Jrononra-Iltu. Teopus TEmIOEMKOCTH TBEPABIX TeJl DWH-
mreiiHa u Jle6ast /uig HU3KUX U BBICOKUX Temrieparyp. OCHOBHBIE COCTaBISIONIUE TEIUIOEMKOCTH Me-
TayyoB. Temno€mMkocTh cruiaBoB U coenuHeHuid. [IpaBuno Helimana-Konna. MI3MeHeHne TennoEMKOCTH
npu (pa3oBBIX U CTPYKTYPHBIX MpeBpalleHusx. MeToapl U3yuyeHus: TEeIUIOBBIX CBOMCTB. Tepmuueckuii
aHanu3 u auddepeHaibHblil TepMUYecKuid ananu3. Kamopumerpuueckuii (mpsiMoii 1 0OpaTHBII) aHa-
nu3. Onpenenenue TemoéMKkocT MetoaoM Caiikca u metogoM Cmura.

Tennonposoonocms. OCHOBHBIE MOHATHUS U onpeneneHus, 3akoH dypbe. CBA3b TEIUIO- U AIIEKTPO-
MPOBOJHOCTH, 3aKOH Buaemana-®panna- Jlopenua. TernonpoBoIHOCTh METAIJIOB, CIUIABOB U COEIH-
HEHUH. DIIEKTPOHHAS U pelIeToYHas TeruionpoBogHocTu. @oHOH-(hOHOHHOE paccenBaHue. KauecTBeH-
Hasl 3aBUCHUMOCTh PEIIETOYHOM TEIIONPOBOJHOCTH OT TeMIepaTypbl. AOCOIIOTHBIE U OTHOCUTENbHBIC
METO/bI ONPEEICHUS TEIUIONPOBOIHOCTH IPU HU3KHUX U BBICOKUX TeMIiepaTypax. Meron Konbpaymia.

Temnepamypa naaenenusi u menioma niaaenenus. OCHOBHbIE MOHATHS U onpeaesieHus. M3smeHnenue
SHTpONUH U 00beMa MaTepuasoB Npu Ga3zoBOM Mepexoie MepBoro pojaa. MeToasl onpeneneHus Temie-
patyp masnenus ciuiasa (I'OCT 20287 u ASTM D 97). OGnactu npuMeHEHHs yKa3aHHBIX XapaKTepH-
CTHK.

Tennosoe pacuupenue meepovix men. O0bicCHEHHE (HU3NIECKOTO CBONCTBA HECHMMETPUYHBIM Xa-
paKTepoM MOTEHIUAIBbHOW KpuBOil. TemnepaTypHblii K03 PHUIIMEHT TUHEHHOTO PaCHIMPEHUS TTPOBOJI-
nukoB (TKJIP), pacuer ko dunmenta repmudeckoro pacumpenus. [Ipasuno KypHnakoBa u nuHBapHbIN
saddekr. [Ipupona anomansHoro nsmenenus TKJIP uHBapHbIX criiaBoB. 3HaueHHE (PU3UUECKOTO CBOIA-
CTBa JIJI1 COBPEMEHHBIX M MEPCHEKTUBHBIX MaTepuasioB. [Ipennsnonnsie crnasbl ¢ 3aganHbiM TKIIP.
Mertoabl onpeesieHus TEPMUUECKOr0 pacuIMpeHust U 00bEMHOro 3 deKTa mpeBpameHni (AuaaTomMer-
pust). Jlnnaromerpuyeckie nccieoBaHusl CIUIaBOB, TOYHOCTh U3MEPEHUIA.

TepMmodjiekTpu4eckne CBOMCTBA

Pabota BbIXOJa DyIeKTpOHA W3 MeTauia. BO3HUKHOBEHHE BHYTPEHHEW M BHEIIHEH KOHTAKTHOW pa3-
HOCTH MOTEHIIMAJIOB MPU CONPUKOCHOBEHUH JABYX Pa3INYHBIX METAUINYECKUX MPOBOJHUKOB. OTHOCH-
TenbHas quddepeHnranbHas Wik yaeiabHas TepMO - 3.71.C, METOIbl ee onpeneneHus. TepmoaaexTpuye-
ckue >¢dextrl 3eedeka, [lenpThe, Tomcona. TepMmoanekTpuueckue CBOMCTBA ciuiaBoB. [IpuMeneHue
METOJIa U3MEPEHUsI TEPMO - 3.J1.C B METAUIOBEACHUHU. Vcronb30BaHNE TEPMODJIEKTPUUECKUX CBOWCTB
MaTEpUaJIOB B NHHOBALIMOHHOMN TEXHUKE.

JJleKTPpUYeCKHe CBOIICTBA MATEPHATIOB

30HHas TeopHs TBEPABIX Tel. PaciieniieHue sHepreTHYecKxX ypoBHEHW aToma Ha 30HBI Ipu 00pa3o-
BaHUMU KpuUCTAJLIA. BaJ'ICHTHaSI, 3alpCii€HHass 30HBI M 30HA MIPOBOJUMOCTH. HpI/ISHaKI/I JCJICHUA BE-
IOECTB HAa MPOBOJHUKH, IMOJTYIIPOBOJHUKH U JUIJICKTPUKH COITIACHO 30HHOH TCOpHHU.

IIposoonukoevie mamepuanvt. Ilpupoaa >IeKTponpoBoAHOCTH MeTauioB. Kiaccuueckas teopus
3IEKTPONpPOBOAHOCTU MeTaiioB Jpyne-JlopeHa, JOCTOMHCTBA HENOCTATKH KIACCUYECKOHM MOJEINH.
KBantoBass Teopusi anmekTpornpoBogHOCcTH. DddekTuBHas macca MEeKTpoHA. MeXaHH3MBl pacCesHUs
3JIEKTPOHOB, IpaBuio MatucceHa. DakToOphl, BIUSAIOIIME HA 3JIEKTPONPOBOJHOCTh MATEpPUAJIOB: Jie-
dbopMarus, mpuMecH, Temreparypa. MeToabl U3MepeHus: dJIEKTPUUECKOTO COMPOTHUBICHUS. Y IEIbHOE
CONPOTHBIIEHUE METAJUIOB U CIUIABOB, €r0 CBS3b C AJIEKTPONPOBOJHOCTHIO M TEIIONPOBOJHOCTHIO.
TemnepatrypHbiii K03hPUITUEHT yAeTbHOTO conpoTHBIeHUA. O0NMacTH JIMHEWHONW 3aBUCUMOCTU YIENb-
HOTO AJIEKTPUYECKOTO COMPOTUBIIEHUS OT TeMreparypsl. [IpuMeHenne usmepenus 3aeKTpHIecKoro co-



IIPOTUBJICHUS B METAJUIOBEACHNUHN AJIs ONPEIEIICHUS COAEpKAHUS NPUMeECEl, HaJuune XUMHUYECKUX CO-
€AVUHEHUH, IIOCTPOCHUE JUarpaMM COCTaB-CBOMCTBA. SIBJIEHHME CBEPXIIPOBOJUMOCTH, CBOMCTBA CBEPX-
IIPOBOJSAIINX MaTepuanoB. Teopust CBEpXIIPOBOAUMOCTU. MSATKUE U KECTKUE CBEPXIIPOBOIHUKH, BBICO-
KOTEeMIIEpaTypHbl€ (KPUOTCHHBIE) CBEPXIIPOBOAHUKH.

Ilonynpogoonuxosvie mamepuanvl. CoOCTBEHHass U IMPUMECHAsH MPOBOAUMOCTh IOJIYIIPOBOAHUKOB.
DONEeKTpOHHAs U JbIPOYHAsl MPOBOAUMOCTb. Y JleNIbHAsl 3JIEKTPOIPOBOJHOCTh COOCTBEHHOI'O HOJIYIIPO-
BOAHMKA. TemneparypHas 3aBUCUMOCTb YACIBHOI'O 3JIEKTPOCONPOTUBIICHHS MOJIYIIPOBOIHUKOB. Dusu-
YeCKHe SIBJICHUS, ONPEACIAIONINE BIMUSHUE PA3IM4YHBIX (DAaKTOPOB Ha 3JIEKTPONPOBOAHOCTH MOIYIPO-
BOJIHUKOB, U €€ KOJIMYECTBEHHBIE ITOKA3aTEIH. METOAbl ONPEACIICHUS 3JIEKTPOIPOBOIHOCTH IOJIYIIPO-
BOJHMKOBBIX MaTepuanoB. Teopus p-Nn — mepexoja, BHIIPSIMIECHUE IEPEMEHHBIX TOKOB Ha p-N —
nepexojie, (U3NUECKre OCHOBBI TPAaH3HCTOPOB.

Lusnexmpuueckue mamepuanvi. Ilonsipu3aniioHHbIE SIBICHUS: OCHOBHBIE NIOHTHS, BUABI MOJSIpU3a-
LMY, MOHHAs U 2JIEKTPOHHAs IPOBOJAUMOCTb IUNIEKTPUKOB. MeToasl onpeaeneHus noiaspusanuu. u-
JIEKTPUUYECKUE MOTEpH: (PU3HYecKasl CYLUIHOCTb, BUJABI MOTE€Pb, TCOPHs PEIaKCALlMOHHBIX JAUIIEKTPH-
4yeckux norepb Jlebas, TemneparypHO-4acTOTHBIE 3aBHCHMOCTU YIja JUIIEKTPHUUECKUX IOTEpPh WU
TaHI'€HCA 3TOT0 yria B MOJSIPHBIX U HEMOJSPHBIX TUAIEKTPUKAX. DKBUBAJICHTHBIE CXEMbI IUAJIEKTPUKA
¢ norepssMu. Pacuer MOLIHOCTH MOTEPH B AUDJIEKTPUKE MPHU MOCTOSHHOM U INEPEMEHHOM HaIPSLKEHUU.
DNEeKTPONPOBOAHOCTh JUAJIEKTPUUECKUX MaTEPUAJIOB, MOJISpU3ALMOHHBIE TOKU. PacueT nonaHoi npoBo-
IUMOCTH TBEPAOTO AMAIEKTpUKa OLEHKA 3JIEKTPONPOBOJHOCTH AUNIEKTPUKOB I10 ONPEAEICHUIO 3Ha-
YEeHUH yeIbHOI0 0OBEMHOI0 COMPOTUBIICHUS U YIEIBHOIO MOBEPXHOCTHOrO conpoTHBieHus. [loaHoe
COIIPOTHBJIEHUE TBEPAOro AudJieKTpuka. [Ipo6oit qu3neKTpUKoB, 3JEKTpUUecKas MPOYHOCTh, IPOOUB-
HOE HalpsKeHUe, METOIbl UX OIpeesieH s, Teopun mpodost Barnepa, ®oxka.

Axmusnvie ousnexmpuxu. CerHeTOINEKTPUKH, CaMOIIPOM3BOJIbHAS MOJSPU3aAIMs, OCOOCHHOCTH HMX
CTPOEHMSI, XapaKTEpHbIE IPU3HAKU CETHETOIIEKTPUKOB. OCHOBHAs KpUBasl MOJISIPU3ALIMNA CETHETOIJIEK-
TpUKa U NeTis rucrepesuca. OnpeneneHue KOOPUUTUBHON CHUJIbI, OCTATOYHOM U MaKCUMaJIbHOM MOJIs-
puzanuu. CoCcTOsIHME TEXHUYECKOTO HACBIIEHUS (OJHOJAOMEHHOE cocTosiHMe). [Ibe303aeKTpuku, mpsi-
MOl U 00paTHBIN Nbe30IeKTpudYeckuil 3¢(HeKT, MexaHN3M BO3HMKHOBEHMs Ibe30dddekra. [Ibe3omo-
IyJb, PU3NYECKUI CMBICI U CLIOCOOBI OIIpeIeICHHUS.

MarsurHsble CBOMCTBA MAaTepPHAJIOB
Knaccugukanus maraetukos. @eppomarHeTusm - ¢usnyeckas MpHpojia, OOMEHHOE B3aUMOJEH-
CTBHE, JIOMEHHAsi CTPYKTypa (eppoMarHUTHHIX BemiecTB. IIporiecc HamarHMuuBaHUsS (peppOMarHUTH-
KOB. MarHutHoe HacblllleHHe. AHU30TPONMS MarHUTHBIX CBOMCTB (PEppPOMarHUTHBIX MAaTEpPHAJIOB.
OcHoBHasi KpuBas HaMarHW4YMBaHUS (PEPPOMArHUTHBIX MaTepuanoB. MarHuTHas TNPOHULIAEMOCTD:
HayaJbHas, MAKCUMaJbHas, IHHAMHYECKAs. 3aBUCUMOCTh MarHUTHOW IPOHHUIIAEMOCTH OT TeMIEepary-
pel. Touka Kropu. TemnepaTypHbiii k03¢ (HUIIMEHT MarHUTHOM MPOHUILIAEMOCTHU. SIBJIeHHE rucTepe3uca
P NepeMarHu4uBaHuU (GeppOMAarHUTHBIX BewlecTB. [IpenenbHbIl UK NepeMarHMuuBaHus U €ro ma-
paMeTpsl: UHAYKIUS HACBILEHUs, OCTaTOYHAsl MHAYKLH, KOOPLUTUBHAA CHUIa. MarHUTOMATKUE U mar-
HUTOTBEP/Ible MaTepHajbl. 3aBUCUMOCTh MAarHUTHBIX CBOMCTB MaTepUaIOB OT TEXHOJOTHMH 0OpabOTKH.
[Torepu B eppoMarHUTHBIX MaTepHajax: BHJbI MOTEPb, pacyeT MOTEPh HA TUCTEPE3UC U TMOTEPH OT
BUXPEBBIX TOKOB. TaHreHC yria MarHUTHbBIX moTepb. OCOOEHHOCTH CTPYKTYpBI U CBOMCTB (eppomar-
HUTHBIX MaTepuanoB. Buabl TemnepaTypHbIX 3aBUCUMOCTEN MHAYKIMY HACBILECHUS (eppOMarHeTHKOB.
DeppOMarHUTHBIE MaTEPUAIIbI, IMEIOIINE TOYKY KOMIICHCAIIMU ¥ TOYKH KOMITCHCAIUH.
@eppuThl: COCTaB U CTPYKTYpa MaTepuala, TEXHOJIOTUs MostydeHus, kinaccudukanus. OcoOeHHOCTH
KPUBBIX HaMarHW4MBaHUs, CBOMCTB M 00JIACTH NMPUMEHEHHs] MAarHUTOMATKUX (DEPPUTOB U (PEPPUTOB C



HpHMoyFOHBHOﬁ neTien TUCTCPE3UCA. MaFHI/ITOCTpI/IKL[I/IOHHBIe Marcepuajibl, MAarHUTOCTPUKIHUOHHAA
[[G(I)OpMaL[I/I}I HAaChIIICHUA, MHAYKIUA HACBIILICHHA.

IlepcneKTUBHBIE MATEPUAIBI ¢ 0COOLIMH (PU3UYECKUMHU CBOIiCTBAME

Cnanaswi ¢ appexmom namsmu gpopmsi. Mexanusm 3ddexra. 3aBHCUMOCTH (Ha30BOTO COCTaBa CILIA-
Ba OT TEMIIEPATYpPbl: MIUPOKHUI TUCTEPE3HC, Y3KUH TUCTepe3nc. XapaKTepUCTHUECKIE TeMIepaTyphl da-
30BBIX TpeBpameHnii. OCOOCHHOCTH CIIABOB € MaMsThio (opMbl. Hukenu TUTaHa M CIUIaBBI Ha €ro
OCHOBE.

Paouayuonno-cmotixue mamepuansi. PanuanmonHas oBpeX/1aeMOCTh KOHCTPYKIIMOHHBIX MaTepua-
JIOB, BJIMSIHHE OOJYYCHHE Ha OTHOCUTEILHOE YBEITUYCHUE 00beMa MaTepuaia (paualioHHOe paciyxa-
HUE), CIOCOOBI CHIKEHUS U MOJTHOTO MOJABICHUS TOBPEX1a€MOCTH.

AmopgHvle memannuueckue cniagvl. YcnoBus o0pa3oBaHus amMop(dHON CTpPyKTypbl. BrusHue
aMop(dHOI CTPYKTYphI Ha (pu3nuecKue cBoiicTBa MaTepuanioB. COCTaB CILIaBOB, paboyas TeMIlepaTypa.
Merto bl nosryueHust aMOpGHBIX cIuTaBoB. OcoOble PU3NUECKre CBOMCTBA U IIPUMEHEHHUE.

dusnyeckHe CBOHCTBA HAHOMATEepPHAJIOB

KadecTBeHHbIE U KOJMYECTBEHHbIE U3MEHEHUsI CBOMCTB MaTepHalloB IPU MEpexose OT MUKPO- K
HaHOpa3MepaM YacTHl] BELIecTBa, MPUUMHBI U3MeHeHuil. Kpurtnyeckuii pasmMep HaHOYACTHUL], TapaMeTp
HaHoTexHOoJoruH. OnpeaeneHne yAeIbHOro MIEKTPHYECKOT0 COPOTUBIICHHS TPOBOTHUKOBBIX HAHOMA-
TepuanoB. OU3NYECKHE CBOWCTBA MOJMMEPOB, MOAUDUIIMPOBAHHBIX MaJbIMH J00aBKaMH HAHOYACTHUIL
MeTauioB. CBOMCTBA HAHOPa3MEPHBIX KEPAMHUYECKUX MOPOLIKOB W HAHOKEpaMHK. [lepBble MpOMBIII-
JICHHO TPOW3BOIMMBIE HAHOKOMITO3UTHI — CHUTAIUIBI, yriiecCHTaUTbl. (DYHKIMOHANBbHBIE (U3NYECKHE
CBOWCTBAa HAaHOMAaTEPUAIOB: COPOLIMOHHAs CIIOCOOHOCTb, ONMTHUYECKHE, aKyCTHYECKHE, 3JIEKTPOJHBIE,
MarHuTHble. MeTonbl ompeneneHuss (QyHKIMOHATIBHBIX (HU3MUecKuX CBOMCTB. dusnueckue cBoiicTBa
HaHOMAaTepHaJioB ceMeicTBa (yIEpEeHOB U YHIONPOU3BOIHBIX (DYIIEPEHOB.

5. Obpa3oBaTe/ibHbIE TEXHOJIOTHHI

MGTOI[I/IKa npenoaaBaHvd AHUCHUITIIMHBI «DusnudecKke CBOMCTBA TBEPABIX TECJI» W pealu3anuid
KOMIIECTCHTHOCTHOI'O IMOAX0Aa B U3JIOKCHUW U BOCHPUATHU MaTCpHaia NpEeaAyCMaTpruBacT UCII0JIb30Ba-
HUE CIEeIYIOINUX aKTUBHBIX U UHTEPAKTUBHBIX (hOPM MPOBENICHUS TPYIIOBHIX, UHAUBUIYATbHBIX, AyA1-
TOPHBIX 3aHIATUN B COUETAHUU C BHEAYTUTOPHOU pabOTOM ¢ 1enbio GOpMHUPOBAHUS U pa3BUTHsI podec-
CHOHAJIbHBIX HABBIKOB 00YUaIOIIUXCSI:
- 3aliuTa U UHAUBUAYAJIbHOC O6CY)K)I€HI/IG BBITIOJIHACMBIX OTAIlOB IMPAKTUYCCKHUX pa60T;
- 00cyxIeHue u 3amura pedepaToB Mo JUCIHUILINHE;
- OpraHu3aIys ¥ MPOBEACHNUE TEKYIIET0 KOHTPOJIS 3HAHUN CTY/IEHTOB B (hopMe OJIAaHKOBOTO TECTHPOBA-
HUS,

- HCIIOJIb30BAHHUE JICTIOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIIHIA;
- IPOBE/IEHNE KOHTPOJIbHBIX padoT;

VY aenbHbIN Bec 3aHATHH, MPOBOAUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpEJIeeH INIaBHON IeNbl0 00-
pa3oBaTeNbHON TPOrPaMMBbl, OCOOCHHOCTHIO KOHTHHT€HTA 00YYaIONIUXCS U COIEPKAHUEM JUCITUTITMHBI
«Dusnyeckre CBOMCTBA TBEPJBIX TEID» U B LIEJIOM IO AUCIUIIIMHE cocTaBisieT 30% ayauTOpHBIX 3aHs-
TUA. 3aHATHS JIEKIIMOHHOTO THUMA cOocTaBisIOT 50% oT 00beMa ayTUTOPHBIX 3aHSITHI.



6. OueHOYHBIE CPeACTBA /ISl TEKYIIEro KOHTPOJISI YCIeBAeMOCTH, MPOMEKYTOUYHOI aTTeCcTalluu
10 UTOraM OCBOEHUsI JMCUMILIMHBI U Y4eOHO-MeTou4YecKoe odecrieueHHe caMOCTOSITeILHOI pa-
00THI CTYIEHTOB

B mporiecce 00yueHUsT HCTIONB3YIOTCS CIASAYIONINE OICHOYHBIE ()OPMBI CAMOCTOSTEIIHBHONH pabOThI
CTYACHTOB, OLICHOYHBLIC CPCACTBA TCKYIICTO KOHTPOJIA YCIICBACMOCTU U IPOMEIKYTOUIHBIX aTTeCTaHHﬁI
- pedbepar mo teme: «MeToaBI ONMpeNeNeHUs] KOHKPETHOTO (DU3MYECKOro CBOWCTBa» (MHAMBUIYAIBHO
JUTSL KaXKI0T0 00y4aroIerocsi);
- TOATOTOBKA K BBIMOJHEHUIO JTA00OPATOPHBIX pabOT M KX 3aIUTA.

Texkynui KOHTPOIIb YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTECTAlUU IPOBOASATCS 110 CIEAYIOLIUM KpH-
TEepUsIM;
- OTBETHI CTYJICHTA HA BOIIPOCHI KapT TEKYILEr0 KOHTPOJIS;
- BBINOJIHEHHE KOHTPOJIbHOM padoThI.

OOpa3subl TECTOBBIX 3a/laHUi, TeMbl pedepaToB, KOHTPOJIbHBIX BOIMPOCOB M 3aJaHU IS TpoBeie-
HUSI TEKYIIEro KOHTPOJIS, BOIPOCHI K 9K3aMEHY IIPUBECHBI B IPUIIOKCHHH.

6.1. ®oHa OLEHOYHBIX CPEACTB /IS MPOBeeHNs MPOMEKYTOUYHOMH aTTecTAMU 00y4aroluxcs Mo
AUCHMILINHE (MOIYJIIO)
6.1.1. IlepeyeHb KOMITETEHITUI ¢ yKa3aHUEM 3TaIoB WX (OPMUPOBAHUS B MIPOIECCE OCBOCHHS 00pa3o-
BATEJIbHOM IIPOrPAMMBI.

B pesynbpTaTe 0CBOCHMS JUCHUILIUHBL (MOIYJ1s1) GOPMHUPYIOTCS CIEAYIONUE KOMIIETEHIIUU:

Konx komme- | B pe3yiabTare ocBoeHHsi 00pa30BaTe/ibHONH NMPOrpaMMbl 00y4aromuiics
TeHI[UH JA0JI5KeH 00J1a1aTh

OIIK-3 CrniocoOHOCTBIO y4acTBOBAaTh B yIIpaBIECHUU npogeccuoOHaATBHOM
JesITeIbHOCTBIO, UCTIONB3YS 3HAHUSI B 00JIaCTH CUCTEMbI MEHEIPKMEHTa KauecTBa

[1K-1 CriocoOHOCTHIO BBIOMPATh METOJIbI IJIAHUPOBAHUS, MOATOTOBKH M NPOBEIEHUS
UCCIIEeIOBaHUM, HAOMIOAEHUN, WCHBITAHUN, MU3MEPEHUH U MPUMEHSITh HX Ha
MPaKTHUKE, aHAJTU3UPOBaTh, 00pabaThIBaTh U NMPEACTABISATH PE3yJIbTaThI

B npouiecce ocBoenuns 00pa3zoBaTebHON MPOrpaMMbl JaHHbIE KOMIETEHIIMH, B TOM YHCJE UX OTIENb-
Hbl€ KOMIIOHEHTHI, (GOPMUPYIOTCS MO3TAMHO B XOZ€ OCBOEHHUS O0YUYaIOIIUMUCS TUCHUIUIMH (MOIYJIEil),
MPAKTHUK B COOTBETCTBUH C Y4EOHBIM INIAHOM U KaJICHIaPHBIM I'pa)uKoOM yueOHOTO Mpolecca.

6.1.2. Onucanue nNoka3arejeid 1 KpUTepHeB OLIEHUBAHUS KOMIeTeHIHH, popMUpYyeMBIX MO UTO-
ramM OCBOEHHUS TMCUMILIMHBI (MOYJIs1), ONTUCAHNE KA OLCHUBAHMS.

[Toka3zaTenem olleHMBaHMS KOMIIETEHLUH Ha PAa3MUYHbIX dTanax uX (OPMUPOBAHUS SBISETCS JOCTHXKE-
HUE 00yYaIOIIMMUCS TUIAHUPYEMBIX Pe3yJIbTaToOB O0YUYEHHUS IO AUCHUIUINHE (MOIYIIIO).

OIIK -3 CriocoGHOCTh y4acTBOBATh B YIPaBIECHUHU NMPOPECCHOHATBHON ASITETbHOCTBIO, UCIOJIB3YS 3HAHUS B
00J1acTH CUCTEMBI MEHEI)KMEHTA KaueCTBa

IToxka3arennb KpnTeplm OIICHUBAHUA




2 3 4 5
3Harb: Mero- | OOyyarommiics OOyuarommiics aemMoH- | OOyvaromuics ne- | O0yuaromuiics
Il UCCJIENIOBA- | IEMOHCTPUPYET CTpUpyeT HEMOJIHOE | MOHCTPUPYET YacTH4- | AEMOHCTPUPYET
HUH W WCIMBITA- | TIOJHOE OTCYTCTBUE | 3HAHWE METOJOB HKC- | HOC 3HaHHWE METOJIOB | MOJHOE 3HAHHWE

HUH, BKJIIOYas

nim HEOOCTATO4-

CJI€IOBaHUN U HCIHBITa-

HUCCJIENOBAHUIT U WC-

3HaHHUC MCTOOAO0B

CTaHJApTHBIC U | HOE 3HAHUWE METO- | HUMUIA  ONpeneNieHus | IbITaHUH Ui olpelie- | UCCIIENOBaHu U
ceprudukany- | JI0B HCCIEAOBaHUN | (GU3MYECKUX  CBOWCTB | IEHUS  (DU3MYECKHX | UCTIBITAHUHN s
OHHBIE, i | ¥ UCHBITAaHUH, | MAaTEPHUAJIOB U U3JIEJIUN. | CBOWCTB MaTEepHalOB | ONpPEACICHUS
OIpeNieNIeHusl | BKJItOYast craH- | JlomyckatoTcst  3HauM- | M u3genuil. Jlomycka- | pusnueckux
dusnueckux TapTHBIE U CEPTHU- | TeIbHBIC OMIMOKH, MPO- | IOTCSI ~ HE3HAUUTelb- | CBOMCTB  MaTe-
CBOWCTB MaTe- | (DUKALMOHHBIE, IJI | ABJISIETCS HEJOCTaTO4Y- | Hble OIIMOKM, HETOY- | pUaJloB U H3Je-
pUaioB W u3- | ompeneneHust (- | HOCTh 3HAHWM, 1O PSAAY | HOCTH, 3aTPYAHEHUS | MK, CBOOOJHO
nenuit 3MYECKMX CBOMCTB | MOKa3arened, oOydaro- | IpM  aHAIUTHYECKUX | ONEPUPYET MpH-
MaTepUAJIOB M W3- | IIUHCS UCTIBITHIBACT | ONEpAIHIX. 00pEeTEeHHBIMU
Jeuit 3HAYMUTENbHbIE 3aTpyA- 3HAHUSAMM.
HEHHsSI TIPU OTIEPHPOBA-
HUM 3HAHUAMU TIPH HX
HepeHoce Ha HOBBIE CHU-
Tyaluu.
YmMmern: onpe- | OGyqaromuiics He | OOydaroumiica nemoH- | OOyuaroumiics — ge- | OOyuatomuiics
JIeNISATh Xapak- | yMEeT WIH B HEJO- | CTPUPYET HETIOJTHOE | MOHCTPHPYET YacTH4- | IEMOHCTPHUPYET
TEPUCTHKHU (U- | CTATOYHOM cTere- | COOTBETCTBUE YMEHHH | HOe COOTBETCTBHUE | IOJIHOE  COOT-
3MYECKUX HU YMEET Ompefe- | ONpeneNsiTh  XapakTe- | YMEHHH  ONpEeAENsITh | BETCTBHE  yMe-
CBOWCTB MaTe- | JATb  XapakKTepH- | pUCTUKH  (PU3UYECKHUX | XapaKTepUCTUKU (U- | HUH orpeJe-

pUaJIOB U HU3-
bi (%07 npu
HCCIICIOBaHU-
SIX W WCHBITa-
HUSIX; HHTEP-
MIPETUPOBATH

pe3yJbTaTel U
JenaTh

JTBI

BBIBO-

CTHKHU (pU3MUecKux
CBOWCTB Marepua-
JIOB, U3JEIUN TIpU
HCCIICNOBAHUSIX H
HUCMBITAHUSAX, WH-
TepIPETUPOBATH

pe3yJbTaThl U Jie-

JIaTh BBIBOJABbI

CBOWCTB MaTepualioB U
W3AEJIUI TIPU UCCIIENI0-
BAHMSX M UCTBITAHUSAX,
WHTEPNPETUPOBATh pe-
3yJbTaThl U JIENATh BbI-
BOJBL. Honyckarorcst
3HAYUTENbHbIE  OIIUO-
KM, IIPOSIBIIIETCS HENO-
YMEHUH,
10 psiAy NOKa3areleu,
oOyyJaromuics
THIBAET 3HAYUTEIIbHBIC
3aTpyJHEHUS IIPU OIIe-

CTaTOYHOCTb

HUCIIbI-

PUPOBAaHUU YMEHHUSIMHU

Opyd HUX TepeHoce Ha
HOBBIC CUTYyalllH.

3UYECKHX CBOICTB
MaTepHaioB U U3Je-
JMA TpU  HUCCIEN0Ba-
HUSX U HCHBITAHHAX,
MHTEPIPETUPOBATH
pe3yJIbTaThl U JI€NIATh
BBIBOJIBI.

YMeHHs 0OCBOEHBI, HO
JIOMYCKArOTCsl HE3HA-
YUTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTpya-
HEHUS IIPU AaHATTUTHU-
YECKUX ONepanusx,
[IEPEHOCE YMEHUN Ha
HOBBI€, HECTAHIAPT-
HBIE CUTYalUH.

JSATh XapakTepu-
CTUKU  (Qu3nye-
CKHUX CBOMCTB
MaTepUaIOB U
u3aenui npu
HCCIIEJOBAHUIX

W HCIBITAaHUIX,
UHTEPIPETUPO-

BaTh PE3yJIbTAThI
M JieJIaTh BBIBO-

ITBI. CBo0Oo-
HO  OIEpHUpYeT
MIPUOOPETEHHBI-

MH  YMEHHUSIMH,

MPUMEHSET UX B
CUTyallUsIX IIO-
BEIIIICHHOU

CJIOKHOCTH.
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Baanern: Mme-
TOJOJIOTHEH
OpraHu3aluy,
MJIAHUPOBAHUS
Y MPOBEACHUSA
HUCIIBITAaHHI

OOyuaromumiicsi He
BJIaACCT HUJIX B HEC-
JIOCTaTOYHOM CTe-
IIEHU BJIaJIEET
TOJOJIOTHEH opra-

MeE-

HU3allUH,
poBaHMSI U TIPOBE-

IJ1aHu-

JICHUS UCIILITAHUN

OOyuarommiics BiaaeeT
METOJOJIOTUEH OpraHu-
3alUu, TUTAHUPOBAHHUSI U
MIPOBEICHUS
HUII B HENOJHOM 00be-

HUCIIbITA-

Me, JIOMYyCKalTCs 3Ha-
YUTEIbHBIC  OLIMOKH,
NPOSIBIISICTCSL  HEJIOCTa-
TOYHOCTH BJIaACHUSA
HAaBBIKAMHU IO PALY IO-
OO6yuaro-

HUCIIBITBIBACT

KazareieH,
IIANCS
3HAUUTEIIbHBIE 3aTpy/-
HEHUSI TIpU TPUMEHe-
HHH HaBBIKOB B HOBBIX
CUTYyalUsX.

OO6yuarommuiics ya-
CTHYHO BJIaJICCT Me-
TOAOJIOTHEW OPTraHu-
3aIiM, TUIAHUPOBAHUS
Y TIPOBE/ICHHS MCTIBI-
Tanuii. HaBeIKM ocBO-
€HBI, HO JIOITYCKAIOTCS
HE3HAYUTCIIBHBIC
OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS TIPU
AHAIMTUYCCKHX OIIC-
panusx, mepeHoce
YMEHHI Ha HOBBIE,
HECTaHapTHBIE CUTY-
alyu.

OO0yuaromuiicst
B IIOJIHOM 0O0Be-
M€ BIIaJICET Me-
TOJ0JIOTUEH Op-
TraHU3allNH,
IJIAHUPOBAHUS U
MIPOBE/ICHUS HC-
MBbITAHUN, CBO-
001HO
HSIET

puMe-
MOJIy4YECH-
HbIC HaBBIKU B
CUTyallUsiX Io-
BBILLICHHOM

CJIOKHOCTH.

[TIK-1 Cnnoco6HOCTh BEIOMpATh METOABI TIJIAHUPOBAHMS, TIOJITOTOBKH M MPOBEJCHUS UCCIICAOBAHU,
HaOJIOJICHUH, UCTIBITAHUNA, U3MEPEHUI U MPUMEHSTh UX Ha MIPaKTUKE, aHAIM3UPOBATh, 00padaThIBaTh U
MPEJICTaBIISITh PE3YIbTATHI

3HATE:

METO/IBI
HMCCIICIOBAHUMH,
[POBEICHUS,
00paboTKU U
AHaAII3a
[pe3yJIbTaTOB
WCIIBITAaHUN U
M3MEPEHUM.
Kpurepun
BbIOOpa
METOJIOB U
METOINK
KCCIIeJOBAHMIA

OObyuarommuiics

Ac-

OObyuaromuiics ae-

OO6yuarommuiics OO6yyaronuiicst 1eMOH-
JIEMOHCTPHUPYET CTpHUpYET HETOJTHOE
IIOJIHOE  OTCYT- | 3HAHUE (buznuecKkux
CTBUE WJIM HEJO- | CBOMCTB  MaTepHalioB
CTaTOYHOE  3Ha- | pa3IMYHOTO  Ha3Have-
HUE (U3WYECKHUX | HUSL. Jormyckarorest
CBOWMCTB MaTepu- | 3HAYUTEIHHBIC  OIINO-
QJIOB Pa3IMYHOTO | KM, TPOSIBJISIETCS HEIO-
Ha3HAYCHUS CTaTOYHOCTh  3HAHHM,

Mo psiAy TMOKa3aTeseu,

oOy4Jaromuicss  UCIIbI-

THIBA€T 3HAYUTEIIbHBIC
3aTpyJHEHUS IpU OIle-
pPUPOBAaHUU  3HAHMUSMHU
P UX IIEPEHOCE Ha
HOBBIE CUTYAaIIHH.

MOHCTPHUPYET YacTH4-
HOE 3HaHue (uznye-
CKHUX CBOWCTB MarTe-
pUATIOB  Pa3IUYHOrO
HasHadyenusa. Ho no-
MyCKalOTCsl HE3HAYH-
TEJIbHBIC OIIMOKH, He-
TOYHOCTH, 3aTpyIHE-
HUS TIPU  aHAJUTHYE-
CKHX ONEpaLMsIX.

MOHCTPHUPYET TO0JI-
HOE 3HaHue (usn-
YECKUX CBOICTB
MarepuaioB  pas-
JIMYHOTO Ha3HaJe-
HUS, CBOOOTHO
orepupyeT mpuoo-
pETEHHBIMHU 3HAHU-
SIMH.
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YMeTh:

OO0yuaromuiicst OOyuarommiics geMoH- | OOygaromuics ne- | O0yuaromuiicst zie-
FPOBOMTE HE YMEET WU B | CTPUPYET HETOJIHOE | MOHCTPUPYET YacTU4- | MOHCTPUPYET MOJI-
Egﬁigj:;:’ﬂ HEJOCTATOYHOMI COOTBETCTBUE YMEHHUH | HO€ yMEHUE IIpUMe- | HO€ YMEHHE MpHU-
0GpaBoTKy CTENIEHW  YMEET | IPUMEHSTh qvm31/11<o- HATH (1)11131/11(0- MEHSTh (1)1/131/1}(0-
DE3YITBTATOB. OPUMEHSTh  (U- | MATEMATUYECKUI arma- | MAaTeMAaTHYeCKUd am- | MaTeMaTHIeCKUI
PerucTpupoBar | 3uKo- par mpu BbIOOpEe Mare- | mapaT TpU BBIOOpE | ammapar Mpu  BhI-
b ITOKa3aHuUs MaTeMaTUYeCKUH | puanma sl U3JCNUI | Matepuana Jjis u3jie- | bope  marepuaia
prOOpOB. ammapar IpH BbI- | pa3JIMYHOTO  Ha3Haye- | JUi pPa3IMYHOrO | JUIsl WM3JAeNUi pas-
[IpoBouT Oope Marepualla | HUs C y4eTOM MX (DU3U- | HA3HAUEHMS C Y4ETOM | JIMYHOTO Ha3Haye-
pacu€Thl 1 JUIS M3JIENMN pa3- | 4eCKMX CBOWMCTB, JKC- | HX busznyecKux | HUSL ¢ YYETOM HX
KPUTHYCCKU JUYHOrO  Ha3Ha- | TUTyaTallMOHHBIX  Tpe- | CBOMCTB, OJKCIUTyaTa- | (PU3UYECKUX
AHAITN3UPYCT YCHHUS C YYETOM | OOBaHMI W  OXpaHBI | IMOHHBIX TPeOOBAaHUM | CBOMCTB, JKCILTya-
pC3y/IbTATHI, X  (QU3HYECKUX | OKPYXKAIOIWIEH Cpelbl. | U OXpaHbl OKPYKAl- | TAMOHHBIX TPeGO-
AC1acT CBOMCTB, DKCIULY- | JIomyCKalOTCsS — 3HAYM- | MICH Cpelbl. YMEHUS | BAHHH W OXPaHbI
BBIBOLEL. aTallMOHHBIX TPE- | TENbHBIC OIMMOKH, IO | OCBOEHBI, HO JOIyC- | OKpYXaromei cpe-
OoBanmii 1 OXpa- | psay MOKa3aTeNel, | KatoTCsl HE3HAUUTENb- | bl CBob6oHO
HBI OKPYKAIOIEH | OOydJaromuiics  WCHBI- | HbIC OMMUOKH, HETOY- | ONEPHPYET MPHOO-
Cpcanbl THIBAaCT 3HAYUTCIIBHBIC | HOCTH, 3aTPYAHCHHUS | PCTCHHBIMM  yMe-
3aTPYAHCHHS TIPU OIe- | MPU  AHATUTUYECKUX | HUSIMU, IPUMEHSET
PUPOBAaHUU YMEHHUSIMHU | ONEpallUsX, IEPEHOCE | UX B  CHTYalUsX
IIPY UX IEPEHOCE Ha | YMEHHW Ha HOBBIC, | IOBBIIICHHON
HOBBIE CUTYalUU. HECTaHJAPTHBIC CUTY- | CIIOXKHOCTH.
aluH.
Baanern: OO0yuaromuiics OOGyuarommiics Biangeet | Obyvatonuiics  4a- | OOydaronuiicss B
BBEIOOPOM HE BJaJICeT WIK B | METOJMKOM BhIOOpA Ma- | CTUYHO BIAJEET Me- | MOJTHOM o0neme
UCIBITATEIIbLHO HGHOCTaTOqHOﬁ TepHaHOB, quTHBaK% TOHHKOﬁZBHﬁOpa Ma- BJIaACCT METOAN-
ro u CTENEHU BIAACET | med uX (QU3NUECKHe | TEPUaAOB, YYHUTHIBA- | KOM BhIOOpa MaTte-
M3MEpHUTENLHO | METOMMKON  BBI- | CBOWCTBA, I M3JEIMH | FOIIEH MX (HU3UYECKUE | PUANIOB, Y4YUTHIBA-
ro 0opa MaTepHalioB, | pa3IMYHOTO  Ha3Haye- | CBOMCTBA, Il u3fe- | romiei ux Qusnye-
000py/10BaHHKs| YYUTBIBAIONIEH UX | HUS B HEMOIHOM O0Be- | JIMH Pa3JIM4YHOrO | CKUE CBOWMCTBA, JJISI
, buznueckue Me, JAOMYCKAIOTCS 3Ha- | Ha3HaueHus. HaBblku | W3aenuid pa3auyHo-
HeoOX0auMoro| CBOMCTBA, JUISL | YUTENbHBIE  OIIMOKH, | OCBOEHBI, HO JOMYC- | IO Ha3HA4YCHHS,
TUIS W3JIENTUN pa3iiny- | MPOSBIAETCS HENOCTa- | KAIOTCS HE3HAYUTENb- | CBOOOJHO TpUMe-
NpOBeJicHUs | HOIO Ha3HAUCHHs | TOYHOCTh BJIQJICHUS | HbIE OIIMOKHU, HETOY- | HAET TONyYeHHBIC
UCCIIeTIOBAHMH HaBBIKAMH TIO PSAY TO- | HOCTH, 3aTPYIHEHHS | HABBIKM B CUTYyaIlu-
. BeImomHsieT KazaTelen. OO0yuaro- | Ipy  AHAJIMTUYECKHX | SIX  TOBBIIICHHOU
OLICHKH U uics HCIIBITBIBAET | ONEpALMAX, IEPEHOCE | CIOKHOCTH.
00paboTku 3HAYUTEIbHBIE 3aTPYy/l- | YMEHUA Ha HOBBIE,
pe3yIbTaToB HEHUS TIpU TPUMEHE- | HECTaHIapPTHBIE CUTY-
HCCIIEI0BAHUI HUW HABBIKOB B HOBBIX | allMH.

CUTyalusIX.

[IIxansl OLleHUBAHUS PE3YJIBTATOB TPOMEKYTOUHON aTTECTALNH U UX OIIUCAHUE:!

DopmMa NpOMeKYTOYHOMN aTTECTALHMHU B IATOM CeMecTpe: IK3aMeH.

[TpomexxyTouHasi arrectanus oOyJaromuxcs B (opMe dK3aMeHa MPOBOIHUTCS MO PE3ysIbTaTam
BBITTOJIHEHUS] BCEX BHUJIOB y4eOHOU pabOThI, MPEIyCMOTPEHHBIX YUYE€OHBIM IUIAHOM 1O JAHHOM AMCIU-
TUTHHE (MOJYII0), TIPH 3TOM YYUTBIBAIOTCS PE3YJIBTAThl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH B TEYCHHUE
cemectpa. OIeHKa CTENEHH JOCTIKEHHMS OOYYaIOUIMMHCS IJIAHUPYEMBIX PE3yJbTAaTOB OOydeHHs IO
JTUCIUTIINHE (MOJIYJIIO) TIPOBOJUTCS TPEINOAaBaTesieM, BEIYIIUM 3aHSATHS MO JUCHUILIAHE (MOJYITIO)
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METOJIOM 3KCHEPTHOI oueHkH. [Io nToram mpoMexyTouHOIl aTTecTalluy Mo AUCUUIUIHHE (MOAYIIO) BbI-
CTaBJISIETCS OLICHKA «OTIUYHOY, «XOPOIIO», KYAOBIECTBOPUTEIHLHO» UIH «HEYAOBIETBOPUTEIHHON.

K npomesicymounoti ammecmayuu 0Onyckaomesi moibko CMyOeHmbyl, 8bINOIHUBUUE BCe BUObL
yuebHoU pabomuvl, npedycmMompeHnuvle pabouei npocpammoi no oucyuniuve « usuyeckue ceolicmea
MBEPOLIX MeLy. BbINOTHULU U 3aUWUMULU NPAKMUYECKUe pabompl, HANUCAIU KOHMPOIbHYIO pabomy Ha
NOSOANCUMENILHYIO OYEHKY PAOOmMbl, NOO20MOBULU U 3AWUMUIU pedhepam

HlIxana ouenusanus Onucanue

Buvinonnenst 6ce 6udvl yuebHot pabomol, npedycCMompeHHvle YYeOHbIM
naanom. Cmyoenm OemMoHCmpupyem cOomeemcmeue 3HaAHUl, YMeHuUl,
HABbIKOG NPUBCOCHHbIM 6 MAOIUYAx noKazamesnel, onepupyem npuoo-
PEemenHbIMU 3HAHUAMU, YMEHUAMU, HABbIKAMU, NPUMEHSIem UX 8 CUMYya-
YUAX noevlueHHoU crodchocmu. Ilpu smom mozym Ovimb OonyweHvl
He3HauumenbHbvle OWUOKU, HEeMOYHOCMU, 3aMPYOHEeHUs NPU AHATUMU-
YeCKUX ONnepayusix, NepeHoce 3HAHUL U YMEHUl HA HOBble, HeCmAaH-
oapmuvle cumyayuu.

Omauuno

Buvinonnenst 6ce udvl yuebnot pabomol, npedycmompenHvle y4eOHbIM
naanom. CmyoeHm OemMoHCmpupyem HenoiHoe, NPasuibHoe COOmeen-
Xopowo cmeue 3HaHull, YMeHUll, HA8bIKO8 NPUBEOEHHbIM 8 MabIuyax noxazame-
neti, aubo eciu npu dmom Ovliu Oonyujenvl 2-3 HecyujecmeeHHble
owuoKU.

Buinonnenvt 6ce 6uodvl yuebnoi pabomol, npedycmompennvie yyeOHbIM
naanom. Cmyoenm O0eMOHCmpupyem coomeemcmeue 3Hauull, 8 Komo-
POM OC6elUjeHa OCHOBHAL, HauboIee 8ANCHASI YACMb MAMEPUANd, HO NPU
9MOM OONYUjeHa 0OHA 3HAYUMENbHASL OUUOKA UTU HEMOYHOCMb.

Yooenemeopumenvno

He gvinonnen ooun unu 6onee 6udos yuebHou pabomsi, npedycmompeH-
HbIX yueOHviM naanom. Cmyoenm 0eMoHCmpupyem HenoIHoe coomeem-
cmeue 3HaHull, YMeHUl, HaA8bIKO8 NPUBEOeHHbIM 6 MabIUYax noKazame-
HeyooenemeopumenvHo | neil, 00nyckaromes 3nadumenbusvie OWUOKU, NPOAGIAEMC OMCYMCmeue
3HAHULL, YMeHUll, HABbLIKO8 NO PAJY noKazameiel, cmyoeHm UCnblmblea-
em 3HauumenbHvle 3ampyOHeHUs. NPU ONePUPOBAHUU 3HAHUAMU U YMe-
HUSAMU NPU UX NepeHoce Ha HOo8ble CUMYAYUl.

@oH/IbI OLIEHOYHBIX CPEJCTB MpeACTaB/IeHbI B IPUJIOKEHUH 2 K padoyeii mporpamme.

Y4yeOHo-MeTOoAMYecKOe U HHPOPMALIMOHHOE 00ecnieyeHHe TUCIHILINHBI.

a) OcHosnas tumepamypa:
1. Jlusmmn b.I'., Kpanommn B.C., Jlunenkwuit f.JI. ®usnyeckure cBOWCTBAa METAIIIIOB U CIIJIaBOB M.
Mertannyprus, 1980, 412 c.

0) /lononrnumenvuas tumepamypa:

1. Temun FO.H. ®usnka meramios: yueb. mocobue. - M.: MY, 298 c.

2. Metamnyprus. Y4eOHUK Ui CTYy. Bicil. yueO. 3aBeaenwuii / [. M. Bonkos, B. M. 3yeB — M. : u3na-
TeabcTBO Akagemus, 2011, 400 c.

3.00beMHBIe HaHOMaTepuanbl. YueoHoe mocobue / I'. M. Bonkos — M.: KHOPYC, 2011, 168 c.
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B) IPOrpaMMHoOe obecrneyeHue U MHTePHeT-PecypChbl:
[Tone3nbie yueOHO-MeTOAMYECKHE M HHPOPMAIIMOHHBIE MaTEPHAJIbI PEJICTABICHBl Ha calTax:
http://mospolytech.ru/index.php?id=308

http://materiall.ru/http://supermetalloved.narod.ru/I2.pdf

http://www.iglib.ru
www.vlab.wikia.com

8. MaTepI/IaJ'[]:HO-TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIINHBI.

Howmep
ayJIUTOPUU

O6opynoBanue

1313

Tsepnomep Poxsemna TP 5006 (1mit.)
[IpoexTop + 3kpan
Muxkpockorr MUM-7 (9 1ur.)

1304

Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 .
Teepnomep Poxsemna TP 5006 (1 mT.)
Muxkpotsepaomep I[IMT-3M (2 mit.)

Jlyna bpunenns — 6 wr.
Muxkpockorn AJIbTAMU (4 wT.)

1308

Muxkpotsepaomep [IMT-3M (1 mr.)
[Ipecc mist 3ampeccoBKr 00pasoB

1309

NEXSYS ImageExpert™ Sample 2 [IporpamMma ajisi Ka4eCTBEHHOTO aHAIH3a
1300pakeHUM CTPYKTYp METOJIOM CpaBHEHUS C ATAJOHHBIMU IIKajgaMu MUKpo-
ckorr Axiovert 40MAT — 1 mit.

1316

Muxkpockon AJIbTAMMU (1 mT.)
Mukpockorn MUM-7 (1 mT.)
Tsepnomep Cynep- Poksenn TKC-1M
[IpoekTop

1307

Onexrponeus (HaGeprepm 1280°) — 1 .

Onextponeds (Cuon 1100°) — 2 mmr.

Onexrponeus (ITK-PK-10/12 1280°) —1mur.

Tsepnomep «bpunemnis» Tb5004 — 2 mr.

Tsepnomep Poxsemna TP 5006 — 1 mT.

ITeus mydensuas [IM-10 — 2 mT.

[TonupoBanbHsiif cranok StruersTegraPol- 11 - 1 .

OtpesHoii ctanok StruersLaboton — 3 -1 .

YcTaHoBKa JUTSI TOPIIEBOM 3aKAJIKH

YcranoBka Jutst anekrporpasienus Struers Lectro Pol -5. (1 mT.)
Otpesnoit ctanok (1 mrT.)

YcranoBKa JUIs 3anpeccoBku 00pasnoB (1 mrT.)

BoasT™erp — 4 mr.

dotoanekrpuueckuii koaopumerp KF-77

[THeBMaTH9eckuii NUTH(OBATEHO-TTOIMPOBAIBHBIN cTaHOK P-20FS-1-R5
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http://mospolytech.ru/index.php?id=308
http://supermetalloved.narod.ru/l2.pdf
http://www.iqlib.ru/
http://www.vlab.wikia.com/

1318 tanreHuupkyap — 15 mr.

[Ipecc mst 3anpeccoBKu 00pasioB
Jlyna bpunemnsg — 1.

Muxkpometp — 2 wrT.

Teepnomep TP 5006-M — 1.
Tsepnomep TP5006-02 — 1.
Muxpoteepaomep [IMT-3M — 1 mir.
Tepnomep TK — 1.

Muxkpockon Meram-PB1 mit.

9.MeToauyecKkne peKOMeH/IAMHU J1JIsl CAMOCTOSITEILHOI PadoThI CTY/€HTOB

CamocrosTenpHas pa60Ta ABJACTCA OJHHMM U3 BUOOB y‘le6HbIX 3aHATHH. HeJ'IB CaMOCTOSATEILHON pa60-
Thbl — IPAKTHYECKOEC YCBOCHUEC CTYACHTaAMU BOIIPOCOB OLICHKHU CBOI>'ICTB, aHaJInu3a Hu BBI60pa HEMCTAJJIN -
YCCKUX MATCpUaJIOB JIA OINTHUMAaJIbHON pa6OTBI HHHOB&HHOHHOﬁ TCXHUKH, paCCMAaTPHUBACMBIX B IIPO-
Hecce N3y4CHHUA NUCHUIUINHBI.

AynuTopHas caMOCTOsITeNbHAsE Pad0Ta MO AUCHHUILIMHE BBIMOIHICTCS HA YYCOHBIX 3aHATHSX 0] HETIO-
CPEICTBEHHBIM PYKOBOJICTBOM IIPENOAABATEIIS M 10 €r0 33aIaHHIO.

BHeayauTopHas caMoCTOsITelIbHAsE pabOTa BBIMOIHICTCS CTYACHTOM IO 3a[JaHUI0 IPEroaaBaTesis, HO
0€e3 ero HermoCcpeJACTBEHHOTO Y4aCTHs

3agaum caMOCTOATEIbHOM PadoThI CTY/ICHTA:

- Pa3BHUTHE HABBIKOB CAMOCTOSATEIBHON y4eOHOIl paboTHI;

- OCBOCHHUEC COI[ep)KaHI/ISI JUCHUITIINHBI,

- yriy0JIeHre CoJIepKaHus U OCO3HAHWE OCHOBHBIX TTOHSITUN JUCIUATIINHBL

- UCTIOJIb30BaHUE MaTepualia, COOPaHHOTO M MOJYyYEHHOTO B XOJI€ CAMOCTOATENbHBIX 3aHATUN i (-
(eKTUBHOM MOJATOTOBKH K YK3aMEHY.

Buabl BHeayTuTOPHOM CAMOCTOATEILHON Pa0dOThI:

- CaMOCTOATCIIBHOC NU3YUCHUC OTACIIBHBIX TEM AUCHHUILIINHBI;
- IO/IFOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- IOATOTOBKA K J1a00paTOpHBIM paboTam;

- cocTaBlieHHE U oopMIIeHHE pedepaToB.

J11s1 BBITIOTHEHUS JTIOOOTO BHIa CAMOCTOSITEIHHOM PabOTHl HEOOXOIMMO TIPOUTH CIIEIYIONTUE ITAIIBI;

- OIIpeJIeIeHNE EJIM CaMOCTOSITENIbHOM paboThI;

- KOHKPETU3allys I03HaBaTEIbHON 3a/1a4H;

- CaMOOILIeHKa TOTOBHOCTHU K CAMOCTOSITENIbHOM padoTe;

- BEIOOD a/IeKBATHOTO Croco0a AeHCTBHUSA, BEIyIIET0 K PELICHUIO 3a/1auu;

- IJTAaHUPOBaHUE pabOThI (CAaMOCTOSITENILHOM MJTH ¢ TIOMOIIIbIO MPENoaBaTelNs ) Ha/l 3aJaHUEM;

- OCYILECTBJICHHE B MPOIIECCE BBIMOIHEHHS] CAMOCTOSTEILHON paboThl CAMOKOHTPOJIS (IIPOMEKYTOUHO-
ro ¥ KOHEYHOT0) Pe3yJbTaTOB pabOThl U KOPPEKTUPOBKA BBIIIOJHEHUS Pa0OTHI;

- pediexcus;

- Ipe3eHTanus paboThI.

Bonpockl, BBIHOCHMbIE HA CAMOCTOAAITEILHYI0 padoTy

- OCHOBHBIE TIOHSATHS U alllapaTHble CpecTBa HaHOTeXHOIoruu Marepuainos (OITK-3);

- Kpucrammueckue perrerku ¢a3 JlaBeca. dusnueckue cBoiictsa da3 Jlaseca (IK-1);

- IlepBeIit 1 BTOpO# 3ak0oHBl PuKa. Pemenne ypaBHeHus: BToporo 3akoHa duka. CTallMOHapHbBIE pellie-
uus (IK-1);
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- Bosmoskubie Mmexauusmbl auddysun. Koarpoas ckopoctu auddysuu B matepuanax (OIK-3, IK-1) .
- CranapTHble ¥ cepTH(PUKAMOHHBIC METO bl H3MepeHHst Kodpdunmenta mudpdyszun(IK-1);

- KonTpois kauectBa naBapHbix ciiaBos (OIK-3);

-CtangapTHble U cepTUPHUKAIMOHHBIE METOJBI  OINPEEJICHUS JIEKTPOIPOBOJIHOCTH MPOBOIHUKOBBIX
matepuaino (OIIK-3);

- TemnepaTypHbiii KO3((HULIHEHT TEIIONPOBOIHOCTH, €r0 3aBUCUMOCTh OT IJIOTHOCTU U TEIVIOEMKOCTH
metaiios (OIIK-3);

- 3aBucuMocTh 3Haka TepMoIJIC ot xapakrepa 30HHO# cTpykTypsl (ITK-1);

-Uzmenenue TepmoI/IC nipu (a3oBbix mpeBparieHusx B TBepaom coctosiauu (IMK-1);

- [Ipumenenue metoaa usmeHenus TepmoDJIC mns pemenust 3aaau merawiopeaeHus (IMK-3);

- TepMomapHbIe CIUTaBbl U KOHTPOJb uX kayectBa (OIK-3);

- IIpuMeHeHne MeTola TEPMHUUECKOIO aHalIM3a i UCCiIeNoBaHus (Pa3oBbIX paBHOBECUH U (Pa30BbIX
npepamennii (ITK-1);

- dusnueckas npuposaa qua- U napamarserusma. [lapa- u AuaMarHUTHBIE CBOWMCTBA METAJIJIOB B 3aBU-
CHMOCTH OT uX nosioskenus B Tadmuue J1.1. Menneneesa (ITK-1);

- M3meHeHHe MarHUTHON BOCIIPUMMYMBOCTH IIPHU IJIABJIEHUH, AJITIOTPONIUYECKUX MPEBPAILEHUAX U
Haxuene (OIK-3) .

- [lapa- 1 AMamMarHuTHBIC CBOMCTBA MeTaTMYecKuX (a3 u rereporenHbix cruiaBos (OIIK-3);

- MarnuTHasi aHU30TPOITUSI 1 MArHUTOCTPUKIHS, UX npaktiyeckoe 3HaueHue (OIK-3);

- Metoas! u3MepeHus napa- U quamMarHuTHoi BocnpummuuBoctu: @apanes, ['yu, llenesse. [Ipeumy-
IIECTBO ¥ HEOCTATKH B nmpuMeHeHnd metonoB (OIK-3);

- MaruuroMeTpuyeckue MeTo/Ibl H3MepeHus GpeppomarautHbix cBoiicTB (OIIK-3);

- 3ydyeHrne MarHUTHBIM METOJIOM AMarpaMM (a3oBOro paBHOBECHUS U CTPYKTYPHBIX MpEBpaIlleHUuH Mpu
3aKaJike, OTITyCKe, TUCIIEPCHOHHOM TBEPJICHUH, N30TepMUUIecKoM pacmnaje aycrenura (ITK-1);

- IIpuMeHeHne MarHUTHOW BOCIPUMMYMBOCTH JJISl U3YUEHUS CTPYKTYPHBIX MU3MEHEHHH B MaTepHaiax
(IIK-1);

- MarunuTtHasi BOCIpHUMYHBOCTH TBepAbIX pacTBopoB (OIIK-3);

- [IpuMeHeHne MarHUTHBIX MOJIEH MPU NPOU3BOJACTBE U3/IEIHUN U3 OBICTPOPEXKYIIUX M ILITAMIIOBBIX CTa-
neit (IMK-1) .

- BinsiHue MarHuTHBIX MoOJieil Ha KapOUAHYIO HEOAHOPOAHOCTD JerupoBanHbix craneil (ITK-1) .

10.MeToauueckne peKOMeHAAUMH 1JIsl MpenogaBaTess

OcHOBHOE BHUMAaHHE TPU W3YUYEHUH TUCIHILINHBI «DHU3MUECKUue CBOMCTBA TBEPIBIX TEID CIEIYET
YIENATh U3YYEHUIO (PU3NYECKHX CBOMCTB COBPEMEHHBIX M MEPCHEKTUBHBIX OPraHUYECKHX, HEOpraHM-
YECKHX MaTepHaioB, METOJIOB CTAaHAAPTHBIX HCIBITAHUH MO ONpPEACTCHHIO (PU3MYECKHX CBOWCTB HC-
MOJIb3YEMBIX MAaTepUaloB M TOTOBBIX M3aenuil. HeoOxoaumo oOpamaTh BHUMaHHUE CTYJIEHTOB Ha OC-
HOBHBIE (PM3MUYECKHE 3aKOHOMEPHOCTH, JICHCTBYIOIINE B TPOIIECCE M3TOTOBIICHHS KaYeCTBEHHBIX U3JIC-
JIMH 1711 THHOBAIIMOHHOM TEXHUKU M BO3MOKHOCTH COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTHUH.

Teoperndeckoe U3ydeHHEe OCHOBHBIX BOIIPOCOB PA3/IEIOB ITUCIMILIMHBI JOJDKHO 3aBEPIIAThCS TPaK-
TUYECKOW pabOTOM.

Jlns akTUBH3anuyU ydyeOHOTO Tporecca Mpu M3Y4YeHHH AUCHUIUINHBI 3 (EKTHBHO NPUMEHEHHE TIpe-
3€HTAIMH 110 Pa3TUYHBIM TeMaM JIEKIUH 1 Ja00paTOPHBIX padoT.

JInst mpoBeeHNs 3aHATHI 0 TUCHUILTNHE HCIOIB3YIOTCS CPEICTBA O0YIEHUS:
- yueOHUKH, HH(OpMAIIMOHHBIE pecypchl HTepHeTa;

- CHIpaBOYHBIE MaTepHabl © HOPMAaTHBHO-TEXHUYECKas IOKYMEHTALINS;

- METOJJMYECKUE YKa3aHUs JUISl BBIMOJIHEHHS J1a00paTOPHBIX padoT.
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[Tpunoxenue 1

CTpykTypa M coaeprkaHue TUCUUIIMHBI «DPU3NyecKne CBOMCTBA TBEPABIX Te/D)
110 HanpaBJeHuI0 NoAroToBkM 22.03.02 «MeTtamryprus»

Paznen

Cemectp

Henens cemectpa

Buzpl yaeGHON pabOTHI, BKIIIOYAs ca-
MOCTOSITETIbHYIO PadOTy CTYICHTOB U

TPYJOEMKOCTh B 4acax

Buasl camocTosiTennbHON paboThI
CTYJICHTOB

®opMsI aTTe-
CTalMH

I1/C

JIao.

CPC

KCP

KP KII | PIP | Ped. | K/P

IIaThIii cemecTp

1.BBOoHAs YacThb.

~

|

0,5

2. OcHoBbI KBaHTOBO# MexaHuku. Kopnycky-
JIIPHO-BOJIHOBOM IyaJIu3M CBOMCTB MUKPOYACTHLL.
[octynars! bopa. Coiicta BoaH e bpoiins. Co-
OTHOILIEHHE HeonpeeneHHocTe. BomHoBas ¢pyHK-
[USI U €€ CTATUCTHYECKUI CMBICI. Y paBHEHUE
[lIpenunrepa. YposeHns @epmu u dHeprus Oepmu.
TynuensHbilt 3¢ ¢pext. Ctpoenue sapa. Buas
KBapKOB, Teopus cTpyH. CuibHOe, ciaboe, rpaBu-
TallHOHHOE U JIEKTPOMATHUTHOE B3aUMOJCHCTBUS.

~

-

0,5

3. OcHOBBI COBpeMeHHOI (U3MKH ATOMOB H MO-
JeKyJ. CivH 25ekTpoHa. CIMHOBOE KBaHTOBOE
yucio. ' mpomarautHoe cooTHomeHne. @epMUOHBI
u 0030HBI. Pacnipeenenne 31eKTPOHOB B aTOME I10
COCTOSIHUSIM. MOJIEKyYJIbl: XUMHYECKHE CBSI3H, 110-
HATHE 00 SHEPreTHYECKUX YPOBHIX. Bubl cBs3u

4. Jlabopamopnas paboma « TyaHenbHbIN YPPEKT.
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Omnpenenenne kodhuIMeHTa MPO3PAYHOCTH TI0-
TEHIIMAJIBHOTO Oapbepa»

5. IlimoTHOCTh. Busbl miotTHocTn MaTepuaiioB. Me-
TOJIbI OMpeJeNieHusl IUIOTHOCTH Tel. BnusHue
BHEITHUX (DAKTOPOB Ha IUIOTHOCTh. M3MeHeHue
IUIOTHOCTH METAJUIOB U CIUIAaBOB MpU Topsiuei je-
dbopmaruu, Hakiene, auIOTPONMHYECKHX MpeBpa-
HICHUSIX U IJIABJICHUH.

6. TentoBble cBoOlicTBa TBepAbIX Tes. Hopmans-
Hble KoyieOaHusi perieTku. JlucnepcuoHHbIE KpH-
BbI€, aKyCTUYECKUE U ONTHYECKHE KOJIeOaHHs aTo-
MOB. CHEeKTp HOpPMaJbHBIX KOJIE€OaHMH PpEIIETKH.
Xapakrepuctuueckas je0aeBcKkasi 4acToTa M TeM-
neparypa Jlebas. ®oHoHbl, cBOKCTBA (HOHOHOB

7. Jlabopamopuas paboma «OnpeneneHue
WCTHHHOMW U CPEITHEH IUIOTHOCTH MaTEPHAIIOBY

8. TenmnoeMkocTh TBepAOro Teja. 3aKOH
Mrononra-IItn. Teopus TemnoeMKoCcTH OWHINTEN-
Ha U Jlebas. TepMuueckuil U KaJloOpUMETPUUECKUN
aHann3. Onpenenenne TeI0EMKOCTH METOOM
Caiikca u Mmerogom Cmura.

9. TenuionpoBoaHoCTh. [ToHATHS U ompeneneHus,
3akoH Dypbe. CBA3b TEIJIO- M JJIEKTPOIPOBOIHO-
ctu. TennmonpoBOJHOCTh METAJUIOB, CIUIABOB U CO-
eMHEHUN. DJIEKTPOHHAS U PEIIETOYHAsI TEIUIONPO-
BOJHOCTH. AOCONIOTHBIE U OTHOCUTEIBHBIE METO-
JIbI OTIPEIEIICHUS TETJIONMPOBOAHOCTH TPU HU3KUX H
BBICOKHX TeMIEpaTypax

10. Jlabopamopnas paboma «OnpenerneHue TeM-
neparypsl [lebast st Men

11. Temmneparypa miasjeHMsl M TelJioTa
11aBJjieHusi. OCHOBHBIE MOHATUS U ONPEIEIICHUS.
MeTtonpl omnpeneneHUs TeMIEpaTyp IUIaBIEHUS

cruiaBa (TOCT 20287 u ASTM D 97).

0,5

12. TennoBoe pacupeHHe TBepAbIX Tell.

0,5
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TemnepaTypHbIii KO3 pHUIHEHT JMHEUHOT O
pacuIMpeHusi IPOBOJAHUKOB, pacueT ko3¢ uiueHra
Tepmudeckoro pacmupenus. Ilpasuno Kypnakosa
U UHBapHBIA HPdexT. MeToabl ompeaeneHus
TEPMUYECKOTO PACIIMPEHHUs], TUIATOMETPUUYECKUE
MCCJICJOBAHMSI CIJIABOB, TOYHOCTh U3MEPEHUM.

13. TepmodjiekTpuyeckue cBoiictBa. Pabora BbI-
X0Jla PJIEKTPOHA U3 MeTaila. BHyTpeHHAs 1 BHeI-
HSST KOHTAKTHas Pa3HOCTh MOTEHIUanoB. Tepmo-
anekTpuueckue 3pdextol 3eedeka, [lenpThe, Tom-
COHa.

14. Jlabopamopnas paboma «IlocTpoeHue KpUBbIX
TeroBoro pacmmpenus Fe-Ni cruiaBosy.

15. DuekTpryeckne cBolicTBa MaTepuanoB. 30H-
Has TCOpHA TBEPALIX TCIL.

Ilposoonuxosvie mamepuanvt. Knaccudeckas u
KBAaHTOBAs TEOPUH DIEKTPOIPOBOIHOCTH METAIIJIOB.
MexaHu3MBbl paccesHUs 3JICKTPOHOB, MpaBuwiIo Ma-
THUCCEHA. METOIbl M3MEPEHUs JIEKTPUIECKOTO CO-
MPOTUBJICHHUS. Y IETHbHOE COMPOTHBICHUE METAIIIOB
U CIUIABOB, €T0 CBSA3b C DJIEKTPOMPOBOJHOCTHIO M
TEIUIONPOBOAHOCTRIO. TemmnepaTypHsblil koddduim-
€HT YJEJIIbHOTO CONpPOTHUBJIEHUS. SIBIEHHE CBEpX-
MIPOBOJAMMOCTH, CBOMCTBa CBEPXIPOBOISIINX MaTe-
pHaJIoB.

16. Jlabopamopnasa paboma «Y CTaHOBJIEHUE TEM-
nepaTypHoro kKodhuimeHTa yaeapHoro comnpo-
TUBJICHUSI METAJJIOB U CILJIABOBY

10

17. Ilonynposoonukogvie mamepuanvi. CoOCTBEH-
Has U MPUMECHas!, 3JICKTPOHHAS W JBIPOYHAs Mpo-
BOJIUMOCTh. TemriepaTtypHasl 3aBUCHUMOCTH YJICITb-
HOTO 3JIEKTPOCOTNPOTUBJICHUS ITOJYIIPOBOIHUKOB.
dusnueckue SBJICHUSA, OIPEICIISIONINE BIHUSIHUE
pa3uuHBIX (PAaKTOPOB Ha JICKTPOMPOBOIHOCTH IMO-
JIYIIPOBOJIHUKOB, M €€ KOJMYCCTBEHHBIC TMOKa3aTe-

11
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JIn. MGTOI[I:I ONpCaACIICHUSA 3JICKTPOIIPOBOAHOCTHU
IMMOJIYIPOBOJHHUKOBBIX MATCPUAJIOB.

18. Jlabopamopnas paboma «OnupeneneHue mu-
PHHBI 3aMPEIIEHHON 30HBI MOIYIPOBOIHUKOBOIO
MaTepHaa

12

19. Jlusnexmpuueckue mamepuanvt. Ilonspusa-
LUOHHBIC SIBJIICHUS, METO/Ibl OINPEICICHUS TMOJSPU-
3anuu. J{UdneKTpuyecKkue MmoTepH, SKBUBAJICHTHBIC
CXEMBI JTUIJICKTPUKA C MOTEPSIMU. DIEKTPOIPOBO-
HOCTb JMAJICKTPUYECKUX MAaTepuasoB, MOJspU3a-
IMOHHBIE TOKU. [loTHOE compoTuBIEHHE TBEPAOTO
muanekTpuka. [IpoGoil AUAIeKTPUKOB, AJNEKTpUYe-
CKasi MPOYHOCTh, MPOOUBHOE HAMPSIKEHHUE, METOIbI
omnpeieNIeHusl.

13

20. Axmusnvle Ouznexmpuku. CErHETOIIEKTPUKH,
OCOOCHHOCTH CTPOCHHMSI, MOJSAPHU3ALHS, METIS T'H-
crepe3uca. IIbe303nexkTpuky, npsMoil U oOpaTHbBIN
be309(hPeKT, MeXxaHH3M BO3HUKHOBeHHs. [Ibe3o-
MOJTyJIb, (PM3MYECKHI CMBICI, CIIOCOOBI OIpexee-
HHS

13

21. Jlabopamopuas paboma «Pacuet nonspusanuu
JIBYXCJIOMHOTO JUAJIEKTPUKA

14

22. MarauTHble cBoiicTBa TBepabIx Tea. Kiac-
cupukanusa Mar"etukos. Ilpupona deppomarue-
tu3zMa. Ilpornecc HamarHnunBaHus ¢eppoMarHuTH-
KOB. MarHuTHOe HacblllleHne. AHM30TPOIUs Mar-
HUTHBIX CBOMCTB (heppOMarHUTHBIX MaTepHasoB.
Touka Kropu. SIBiaeHue rucrepesnca npu mnepemMar-
HUYMBaHUM (PEPPOMArHUTHBIX BellecTB. MarHuto-
MSITKHME U MarHUTOTBEp/ble MaTepuanbl. OeppuTh:
COCTaB M CTPYKTypa MarepHaia, TEXHOJIOTHUS TOIy-
yeHusi, kiaccupukanus. MarHUTOCTPUKIIMOHHBIE
MaTepHuaibl, MarHUTOCTPUKLIMOHHAs Jedopmanus
HaCBILICHUS

15

23. Jlabopamopnas paboma «VccnenoBanue

16
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HaMarHWYUBaHUS (eppPOMarHUTHBIX MaTEPUATIOB)»

24. TlepcnieKTUBHbIE MaTEePHAJIBI € 0COObIMH (u-
3uuecKuMH cBoiictBamMu. Cniasvi ¢ agppexmom
namamu gopmol. Mexanuzm 3ddekra. Huxemma
TUTaHA U CIUJIABBI HA €TO OCHOBE.

Paouayuonno-cmotixue mamepuanvi. Paguanu-
OHHOE PacCIlyXaHUe, CIIOCOOBI CHUKCHHUSI.

Amopguvie memannuueckue cniagvl. Y CIOBHUS
oOpaszoBanus amopduoit crpyktypsl. Cocras, pa-
Oouas TemmepaTypa, MeToabl noiaydeHus. OcoObie
dbusnyeckue cBOWCTBa U MPUMEHEHUE.

17

25. ®dusuyecKkHe CBOWCTBA HAHOMATEPHAJIOB.
M3MeHeHns CBOMCTB MaTEpPHUAIOB IIPU MEPEXOJE OT
MHUKpO- K HaHOpa3MmepaMm dyacTull BemectBa. Kpu-
TUYECKUI pa3Mep HaHOYACTUll, TapaMeTp HaHOTEeX-
Honoruu. OyHKIMOHANBHBIE (PU3NYECKHEe CBONCTBA
HAaHOMATEPHAJIOB: COPOIIMOHHAS CIOCOOHOCTH, OI-
TUYECKUE, aKyCTUYECKUE, DIIEKTPOJHBIC, MarHUT-
Hble. MeTozbl onpeaeneHuss GyHKIMOHANbHBIX (-
3UYECKHUX CBOWCTB.

17

26. Jlabopamopuas paboma «OnpeneneHne KpuTu-
YeCKOro pasMepa HaHOYACTHI[ YIJIepoAa B ajuio-
TPOIHOM MOAM(UKALIMU rpapuTay

18

27. KonrpomnpHas padora

18

<DopMa aTTeCTalinuu

~

Bcero yacoB 1o auCHMINIMHE B CEABMOM CEMECTPE

18

18

72
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Tlpunoosicenue 2
paboueii npoepamme

MMHHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNS POCCUMCKOU ®EJEPALIUN

®EJIEPAJIBHOE IT'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEXIEHUE BBICIIETI'O OBPA30OBAHHUSI
«MOCKOBCKHWI MOJMTEXHAYECKHWI YHUBEPCHTET»
(MOCKOBCKMI IMMOJATEX)

Hanpasnenue noocomosxu
22.03.02 «MeTanayprusi»
dopma 00ydeHHUs: OUHO-3a04YHAS

OII (npoduis): « Muuosayuu 6 memaniypeuu»

Bug npodeccnonanbHOR qesITeTHHOCTH:
HAay4YHO-HCCIIEI0BATENIbCKAsl U PACUETHO-aHATIMTHYECKAS; TPOU3BOJCTBEHHAS U IPOEKTHO-
TEXHOJIOTMYECKas

Kadenpa: «Meramnyprus»
®OHJ OHEHOYHBIX CPEACTB
MO INCHUIIJIMHE

QDu3uuecKkue ceoiicmea meepovix meJi

Cocras: 1. [TacniopT (poHIa OLIEHOYHBIX CPEACTB

2. Onucanvie OIICHOYHBIX CPEJICTB:

Ponesbie urpel
Temsbl pedepaTos.
DK3aMEHAIlMOHHBIN OUIeT
Bompocsl k 3x3ameny
KonTtponbHas pabora
TecTsl

Mocksa, 2021ron
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Tabmuma Ilacmopt ®OC no nuctmmuinae «PusuuecKue c60lCmMea meepovix neiy

Kon komne- | DnemMeHThl KoMIEeTeHIMH (YacTu KoM- | KoHTponmupyembie Motyiy, [Tepuo Buner Crnioco6sr | Cpencta
TEHLIUU METEHIIUN ) pa3aensl (TeMbl) AUCHUILTAHBL | TAYHOCTh | KOHTPOJS | KOHTPOJSL | KOHTPOJIA
o pabouei mporpamMme KOHTPOJISI
1 2 3 4 5 6 7
OIlIK-1 3HaHUA: Pasznensr 1-26 TEK T N Tect
MPUHIMUIBI 1 METOA0JIOTHIO K/P I1 3aganus k K/P
yIpaBiieHus TPo(eCcCHOHATBHOMI AN v 3ananus k AU
JESTENIbHOCTBIO, UCTIONb3Ys 3HAHUS B
00J1aCTH TPOEKTHOTO MEHEIKMEHTA
ITA C) v Dk3. buner
Ymenus: Paznensr 1-26 TEK T v Tecr
[PUMEHATH 3HAHUS YIIPABJICHUS K/P IT 3ananus k K/P
rpodeccnoHATBHOM IeATEIIBHOCTHIO AN v 3ananus xk A1
ITA C) v DK3. buner
HaBrbIku: Pasgensr 1-26 TEK T Yy Tect
— BJIQJICET HABBIKAMU: B YIIPABJICHUU K/P II 3amanns x K/P
Mpo¢eCCUOHAIBHON NeATETHHOCTHIO, AN v 3amanus k A1
MCIONIB3YS 3HAHUS B 00J1acTH
IIPOEKTHOTO MEHEKMEHTA A €] OK3. buner
IK-1 3HaHus: Paznensr 1-26 TEK T v Tect
METO/IbI UCCIENOBAHNUM, IPOBEACHUS, K/P 11 3amanus x K/P
00pabOTKHU M aHAJIM3a PE3YJIbTaTOB AN v 3amanwms k JI1
McnbpITaHUM ¥ u3MepeHuil. Kpurepun
BBEIOOPA METOJIOB I METOIHK 1A 6] OK3. OMIIET

HCcCclIeJOBAaHUI




YMeHus: Pazgensr 1-26 TEK T Yy Tect
[POBOJIUT UCIIBITAHUS, UBMEPEHUS U K/P IT 3ananus k K/P
00paboTKy pe3yibTaToB. PeructpupoBath AN v 3ananus k U
nokazanus npudopos. [IpoBogut
pacuéThl U KPUTHUECKH aHATU3UPYET
pe3yabTaThl, ICTIACT BHIBOIBI.

Hagbiku: Paznensr 1-26

BJIa/ieeT BEIOOPOM HCIIBITATENILHOTO U

HU3MEPUTEIILHOTO 000PY10BaHMUS, ITA €] v DK3. buner

HEOOXOUMOTO ISl POBEICHUS

WCCIIEIOBAHU M. BBITIOTHAET OLIEHKU U TEK T N Tect

00paboTKH pe3yabTaToB K/P I1 3ananus k K/P

AN v 3ananus k 1
ITA C) v DK3. buner

- Cokparienusi opM OIEHOYHBIX CPEACTB CM. B mpuioxeHuu 2 k PIT.

24




Ilpunoscenue 2
K paboueti npoepamme

l'[epeqeﬂb OLCHOYHBIX CPEACTB II0 JTUCHUIIJINHE «@Du3uueckue ceoiicmea msepobtx mes

KpaTKaH XapaKTECPUCTHKA OLCHOYHOI'O
cpe€acTBa

[IpencraBienue oneHoY-
Horo cpenctBa B POC

CoBMecTHasi JesTeNbHOCTh TPYyMIbl 00yda-
FOLIUXCSI U TTeJarOTMYECKOro pabOTHUKA 0]
yIIpaBJIEHUEM I€Jarori4eckoro padOTHUKA
C LIENBI0 pelleHus: y4yeOHbIX U mpodeccuo-
HaJIbHO - OPUEHTHUPOBAHHBIX 33/1ay IyTEM
UTPOBOTO MOJEIMPOBAHUS PEATBbHON TIpo-
OsieMHOM cutyanuu. [lo3BonseT oleHUBATH
YMEHHE aHaM3UpPOBaTh W pellaTh THIIHY-
HbIC TIPOECCHOHATIBHBIE 3aIa4H.

Tewma (mpobyiema), KOHIIETI-
LU, POJIU U 0KUIAEMBIN
PE3YNbTAT MO KaxXI0i Urpe

CpencTBo MNpPOBEPKHM YMEHUH NPUMEHSTh
[IOJIy4YCHHBIC 3HAHUsA MU PEIICHUS 3a1ay
OIIPEAEIEHHOTO TUIIA 110 TEME UM Pa3ACILy

KoMmmieKT KOHTPOJIbHBIX
3aJIaHMi 110 BapuaHTam

Cucrema CTaHIAPTHU3UPOBAHHBIX 3aJaHUH,
103BOJISIOIIAs aBTOMaTHU3UPOBATh
MpoOLEIypY HU3MEPEHUs YpPOBHS 3HAHUN U
yMeHu# o0yyaroerocs.

®oHJ TECTOBBIX 3aJaHUN

HanmenoBanue
Ne 1 onenounoro cpea-
OC CTBa
JlenoBas u/unu pose-
1 Bas Urpa
(AN)
5 KonTponbnas pabota
(K/P)
Tect
3
(T)
4 Pedepar

[IpoayKT caMOCTOSATENBHON pabOThI CTYAEHTA,
[IPEICTaBISIFOINN cO00i KpaTKoe H3II0KEHHE B
[MMCPbMEHHOM BHJI€ TIOIYYEHHBIX pE3yJIbTATOB
TEOPETHUUECKOTO aHajiu3a ONpeACICHHON Hay4-
HO (yueOHO-HCCIIeI0BaTeNbCKOM) TEMBI, TJe aB-
TOp PacKphIBaeT CyTh HCCIEIyeMON IPOOIIEMBI,
[PUBOJIUT Pa3IMYHbIE TOYKH 3PEHUS, a TaKKe
COOCTBEHHEIE B3MJISAALI HA HEE

Temsl pedepaToB
Ixama OIICHUBAHUA U IIPOIIC-
Jlypa IpUMEHEHUS
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Bapuanmut oenoesoii (poneeoit) uzpot

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS U POCCUMCKOU ®EJEPALIMN
denepanbHOE roCy1apCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEXKIEHUE BBICILIETO
00pa30BaHNAMOCKOBCKUI MOJIUTEXHUYECKUIN YHUBEPCUTET

HanpasJieHne NoaAroTOBKU
22.03.02 «MeTaaayprus»

Kadenpa: «Merammyprus»

(HauMeHoBaHue Kadeapsl)

HenoBas (poseBasi) urpa Nel

1o quciumiiie «P@u3ndeckue CBOMCTBA TBEPBIX TEID»
(HaI/IMeHOBaHI/Ie I[I/ICI_II/II'[J'[I/IHBI)

1 Tema (mpodJema) OrpezesieHre ONTUMAIBHOTO METOA U3MEPEHHUSI DJIEKTPOIIPOBOI-
HOCTH MATCPHATIA +.uvenreennneenneennneenneannaanns
2 KoHuenuusi Mrpbl: CTYACHTHI MOIYYal0T WHIUBUAYAIbHbBIE 331aHUS, B KOTOPBIX YKa-
3bIBACTCs HA3BAHUC WJIM MapKa MarcpHajia U TCXHUYCCKUC CPCACTBA U3MCPCHUA U KOH-
TPOJIs, UMEIOIIKECS B €ro pacnopsikeHrr. HeoO0XxoaumMo MpeanokKuTh METO U3MEPEHUS
JIEKTPOTIPOBOTHOCTH MaTepuaia U 000CHOBATh BBIOOpP, yKa3aTh TOYHOCTH METOJA, JO-
CTOMHCTBA M HEJOCTATKU. bakanmaBp JOMKEeH MPOBECTH HCCleA0BaHne, 0(hOPMUB 3alKCU
U TIPOTOKOJIBI B COOTBETCTBHH C TPEOOBAHUSAMHU JICITOMTPOU3BO/ICTRA.
3 Posm:
- ... TTIABHBIA UHKCHEP TIPEITIPHITHSL ... .vvevveeneeeaneeenseesnseesseessseesseessseessessnsesssessnsesssneas ;
- . JHHKCHEPBI-MCCTIEMOBATEIIH .....vvvveeseeessteeteeasseesseessseesseeanseesseessseesseeanseessseannessseeaseens ;
4 Oxugaemblii (e) pe3yabrar (bl): JelaeTcs 3aKII0YeHUE 00 ONTUMAILHOCTH BBIOpaH-
HOTO METOJa W TMPaBWIBHOCTH oQopmieHHs pabodeil TEeXHUYECKOW JIOKyMEHTa-

- OCHKa «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIIN CTYACHT 0e3 ommnbok OMpEaAcCIACT U
APTYMCHTUPOBAHHO 000CHOBBIBAET METOA U3MCPCHUA DJICKTPOIIPOBOAHOCTU MATCpUaATIa

- OLIEHKA «HE 3a4TE€HO)» BBICTABIIAETCS CTYJEHTY, €CJIM CTYJIEHT HE BJIAJEET METOHO0JIOTHU-
el opraHu3anuy, IIAHUPOBAHMS U TIPOBEIEHUS UCTIBITAHUM ....uuvnenninnininnen.

Tembl pedeparTos

B cexbMom cemectpe Tema pedeparta - «MeToabl ompeneneHruss KOHKPETHOTro (u3mnde-
CKOT'0 CBOMCTBay (MHAWBUIYAIBHO IS KAXKJI0TO 00YUYaroIIerocs).

HaumeHoBaHue cBoiicTBa mpejaraeTcsi BHIOpaTh M3 CIEAYIOUIETO IMEpeuHs: IUIOTHOCTH,
TEeMIepaTypa IUTABIICHUS, TEIUIOTA IUIABJIICHUS, TETUIONPOBOJHOCTH, TEIUIOEMKOCTh, TEIJIOBOE
pacuMpeHne, TePMOIICKTPUUECKUE CBOMCTBA, JJCKTPUUECKUE, MATHUTHBIE CBOWCTBA, OCOOBIC
¢u3nueckre CBOMCTBA, (U3NYECKHE CBOMCTBA HAHOMATEPHAJIOB.
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- OLICHKA «3a4YTE€HO» BBICTABIIACTCS CTYIEHTY, €ClIU B pedepaTe HaOMIOJAeTCs: JIOTHY-
HOCTb U TIOCJIEJJOBATEIBHOCTh B PACKPBITUU TEMbI, AaHATUTUYHOCTh B M3JI0KEHUM MaTe-
puasia, oJIHOTA PACKPHITHS OCHOBHBIX aCIIEKTOB TEMBI;

- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CJIM YKa3aHHbIE KPUTEPUU HE BBIIOI -
HEHBI.
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BapuaHT 3K3aMeHaUMOHHOI0 O1JieTa

MUHUCTEPCTBO HAVKH 1 BBICIIIET'O OBPA3OBAHM S POCCHUCKOM ®EIEPALTN
OEJJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHME BBICIIHET O
OBPA30OBAHUA

«MOCKOBCKHI HOJII/ITEXHI{'I‘—IECKI/II\/'I YHUBEPCUTET»
(MOCKOBCKHNM ITOJIMTEX)

Kadenpa «Mertammyprusi»
Hucnuminza «®Pu3nyeckue CBOMCTBA TBEPABIX TEN .
[podwmie «HHOBAIIUH B METAJLTYPTHI

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Nel

1. I3MeHeHue IITOTHOCTH METAJIIOB U CIUIABOB TIPU TOPSIUCH TIIACTHUYECKOU edopMaIiiu, HaKJIere,
AJUIOTPOINUYECKUX MTPEBPALICHUSIX U TUIABJICHUH.

2. MeTozpl u3MepeHust SIEKTPUYECKOTO COIPOTUBIICHUS.

3. ®usnueckre CBONCTBA MOJIMMEPOB, MOIU(DUIIMPOBAHHBIX MAIBIMU T0OOABKAMH HAHOYACTHII
METaJIOB.

3aB. kadenpoii

1. Haznauenue: Micronp3ytoTcst 7Sl MPOBEACHUS TPOMEKYTOUHOM aTTECTAlMU IO AUCIIUTIIIHE
«Duznyecknue CBOWCTBA TBEPABIX TEI ».
2. B Ouitet BKITIOYCHO TPH 3aIaHMS:

3amanne 1. Bompoc st mpoBepku TEOpETUUYECKUX 3HAHUU 10 TeMaM: «OCHOBBI KBAHTOBOM
MEXaHUKN», «OCHOBBI COBPEMEHHOM (PU3UKK aTOMOB U MOJIEKY», «IITOTHOCTBY.

3amanue 2. Bompoc 11 MpoBEepKH TEOPETHUECKUX 3HaHW Mo Teme «TermaoBbie CBOMCTBA
TBEPJBIX TeM», «epMOlIeKTpUUECKUE CBOMCTBA», «DIEKTPUUECKUE CBOMCTBAY.

3aganue 3. Bonpoc isi TpoBEPKH TEOPETUUECKUX 3HAHUM MO TeMaM: «MarHuTHbIe CBOM-
CTBa TBepbIX Te», «llepcrekTuBHBIE MaTepUabl C 0COOBIMH (PU3MUYECKUMH CBOHCTBAMUY H
«®Pu3nueckue CBOWCTBa HAaHOMAaTEPUATIOBY.
3. KoMriekT sk3amMeHamoHHbIX OuneToB BkiItouaeT 30 OUieTos.
4. PermaMeHT 2Kk3aMeHa: - BpeMst Ha MOATOTOBKY TE3MCOB OTBETOB - 10 40 MuH

- Cioco0 KOHTPOJISI: YCTHBIE OTBETHI.

5. lllkana oreHUBaHUSI:
"OTJINYHO'' - €CIIH CTYJIEHT IIIyOOKO U IPOYHO OCBOMJI BECh MaTepHall IpOrpaMMbl 00ydeHHUs,
MCYEPIBIBAIOIIE, TIOCIIEN0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro U3JIaraer.
"Xopomo'- ecnu CTyA€HT TBEPO 3HAECT MPOTrPAMMHBIN MaTepuai, FPaMOTHO U MO CYIIECTBY
€ro U3JaraeT, He JOIyCKaeT CYIIECTBEHHbIX HETOUHOCTENW B OTBETE HA BOIIPOC.
"Y10BJIETBOPUTEJIBHO'" - €CITU CTYJEHT OCBOMJI TOJILKO OCHOBHOM MaTepuaj mporpaMmbl, HO
HE 3HAET OTACIBHBIX TEM, OMYCKAET HETOYHOCTH, HEJOCTATOUHO MPaBUIIbHBIE ()OPMYIUPOBKH,
HapylaeT NoCIe0BaTENbHOCTh U3JI0KEHUS IPOTPAMMHOI0 MaTepHaa.
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"HeynoBy1eTBOPUTENbHO' - €CJIM CTYJICHT HE 3HACT 3HAYUTEIILHON YaCTH IPOrpaMMHOT0 Mate-
pHala, 10nycKaeT cepbE3HbIe OIINOKU

Kaxgoe 3amanne sK3aMeHaIMOHHOI' O ounera OLCHUBACTCA OTACIIBHO. O6IJ_I€I71 OLICHKOM SIB-

JACTCA CPEAHEC 3HAUCHUC, OprrJ'IéHHOG J0 LIEJIOro 3Ha4uYcCHU.

=

10.
11.
12.
13.
14.

15.

16.

17.

18.

19.

20.
21.

22

Bonpocs! k 3x3ameny (OITK-3, ITK-1)
KopmyckyiisipHO-BOJIHOBOM Ayanu3M cBOKMCTB Marepuaiia. [loctynaTel bopa, noimykBaHTO-

Basi MOJIEJIb CTPOEHUS aToMa
Hexkotopsie cBoiicTBa BoH 1ie bpoiins. CooTHOLIEHHE HEOTIPEAEIEHHOCTEN

BonHoBas hyHKIIMS U ee cTaTUCTHYSCKHiA cMbIci. Y paBHeHue [lIpenuarepa s cranuo-
HapHBIX COCTOAHMM. [IpUHINI TPUUMHHOCTHU B KBAHTOBOI MEXaHUKE.

JIBmkeHne cBOOOAHON yacTulbl. YacTuiia B OTHOMEPHOM MPSMOYTOIbHON «ITOTEHIIMATBEHOM
AMe» ¢ OECKOHEYHO BBICOKUMH «CTEHKaMu». YpoBeHb DepMu u 3Heprus Oepmu.
[TpoxoskaeHue 4YacTULbl CKBO3b MOTEHIMANBHBIN Oapbep. TyHHETbHBIN dhdeKT
Crpoenue sapa. KBapku, BUIbl KBapKOB, TEOpUs CTPYH
CunpHoe, ciaboe, rpaBUTALMOHHOE U 3JIEKTPOMarHuTHOE B3auMoiercTBus. O01as Teopust
OTHOCHUTEJIBHOCTHU M CTaHAAPTHAs MOJEIb, CO3/IaHUE €IMHON TEOPUHU CTPOCHUS MHUPA
CnuH s5ekTpoHa. CIMHOBOE KBaHTOBOE YUCIO. [ MpoMarHuTHoe cooTHoueHue. [Ipunnun
HEPA3INYUMOCTH TOXKIECTBEHHBIX YacThIl. PepMUOHBI U O030HBI
IIpuHumn MuHEEMYMa SHepru, npuHuun [aynum, npasuno ['yHna, pacnpeneneHue 31eKTpo-
HOB B aTOME 10 COCTOSIHUAM. [Iorioenne, CIOHTaHHOE U BBIHYXICHHOE U3JTy4eHUE

HNonHas xumuyeckas CBsI3b, CBOMCTBA CBS3U, CTENIEHb HOHHOCTHU
KoBanienTHas cBsa3b, 0OMEHHOE B3auMoieiicTBre. CBOMCTBA METAIUIMYSCKON CBA3U
Buas!l mnotHocT MaTtepraioB. MeToasl onpeeneHus II0OTHOCTH TeJl TPAaBUIIbHON U Helpa-
BUJIBHOM (hOpMBI
BausiHue n3ameHeHuit TeMnepaTypa 1 1aBieHUs Ha MJIOTHOCTh U yeNbHbIH 00bEM MaTepHa-
JI0B

M3MeHeHne TNIOTHOCTH METaJJIOB U CIIAaBOB IPH ropsiueil miacTuyeckoi aedopmariui,
HaKJIETIe, aJUIOTPONTNYECKHUX MTPEBPAIICHUAX U IIJIABJICHUU.

Hopmanbhble kosiebanus pemetku. OqHOMepHas MOJENb TBEPAOro Teina. J(ucrnepcuoHHbIe
KpUBbIE, aKyCTHUECKHE U ONTUYECKUE KoseOaHus aToMoB. CHIEeKTp HOpMaJIbHBIX KOJIeOaHH
peleTKn

XapaxTtepuctudeckas nedaeBckas yactoTa u reMieparypa. @oHOHBI, CBOMCTBA (POHOHOB,
byHkuus pacupeneneHus GOHOHOB 1o dHeprusM bosze-DifHITeliHa, HyIeBOE ABMKEHUE
3akoH [lrononra-Iltu. Teopus TemnoeMKoCTH TBEpAbIX Ten DiHiTeiHa u Jlebas i Hu3-
KHMX U BBICOKUX TEMIIEPATYP.

OcHOBHBIE COCTaBISAIOUINE TEIMIIOEMKOCTH METAJIIOB. TEMIOEMKOCTD CIIIIaBOB U COEINHE-
Hui. [IpaBuno Helimana-Konmna

H3meHeHne TemmoéMKOCTH MpH (Pa3oBBIX U CTPYKTYPHBIX MpeBpalleHusIX. MeToabl n3yue-
HUS TETUIOBBIX CBOWCTB

Tepmudaeckuit ananu3 u qudepeHITMaTbHBIA TEPMUYCCKUN aHATHI3

Kanopumerpuyeckuii (mpsimoii 1 0OpaTHBIN) aHAIN3

. Ompenenenue TermnoéMkocTu metoioM Caiikca u metogom CMuta
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. OCHOBHBIE MOHATHS U ONPEJICTCHUS TEIUIONPOBOIHOCTH, 3aKOH Dypbe

. CBsI3b TEIIO- U AJIEKTPONPOBOAHOCTH, 3aKOH Buaemana-dpanna- Jlopenna. TemnonpoBoi-
HOCTb METAJIJIOB, CIIJIaBOB M COEIMHEHUN

DNEKTPOHHAS U PelIeTOYHAs TeIIonpoBogHOCTH. DOHOH-(hOHOHHOE paccenBaHue. Kaue-
CTBEHHAs 3aBUCUMOCTb PEIIETOYHOM TEIJIONPOBOAHOCTH OT TEMIIEPATYpPhl

AOCOIIOTHBIE I OTHOCUTEIBHBIE METO/IbI OIIPEIEIEHUS] TEIIONPOBOAHOCTH IPU HU3KUX U
BBICOKUX Temneparypax. Meroa Konbpayiia

Temnepatypa miaBieHus U TEIUI0Ta IiaBiaeHus. OCHOBHBIE MOHATHS U onipeaesieHus. M3me-
HEHUE SHTPOIUU U 00beMa MaTepuaioB IpH (pa3oBoM mepexojie NEPBOro poja.

Mertonpl onpeneneHust temmneparyp miasnenus crasa (I'OCT 20287 u ASTM D 97). O6na-
CTH IPUMEHEHUS YKA3aHHBIX XapaKTEPUCTUK

TerutoBoe pacmupenue TBepAbiX Tei. O0bsCHeHHE (PU3UIECKOTO CBOMCTBA HECHMMETPHY-
HBIM XapaKTepOM NOTCHIIMAIBHON KPUBOU

TemmneparypHsiii K03 unment muneitHoro pacmmpenus npoBogaukos (TKJIP), pacuer
koad¢umentTa repmudeckoro pacmupenus. [Ipasuno Kyprnakosa u unBapHbiil 3 dexr.
IIpupona anomansHoro usMmenenus TKJIP unBapHbIX CIIJIaBOB

[Ipenusnonnsle crnasel ¢ 3agaHHbiM TKJIP. MeTtonbl onpeneneHus TEpMUYECKOTO PacIIy-
peHus u 00béMHOTO0 3P dekTa npespamieHuit (aumaTomeTpus). JunaTomerpudeckue uccie-
JIOBaHMsI CILJIaBOB, TOUHOCTbh U3MEPEHUN

Pabora BeIxoz1a 35eKTpoHa U3 MeTaia. BO3HUKHOBEHNE BHYTPEHHEW M BHELIHEN KOHTaKT-
HOM Pa3HOCTH MOTEHIIMATIOB MPU COMPUKOCHOBEHUH JIBYX PA3IUYHBIX METAJUTMYECKUX TPO-
BOJTHUKOB

OtHocurenbHas quddepeHianpuas win yaeiabHas TepMo - 3.]1.C, METO/IbI €€ ONPEICICHHUS.
Tepmoanekrpuueckue 3¢ dexts 3eedeka, [lensThe, Tomcona

TepMonnexkTpuueckre cBoONCTBa cIaBoB. [I[puMeHeHne MeTona n3MepeHus TEPMO - 3.11.C B
METaJNIOBE/ICHUN

30HHas TEOPUS TBEPABIX TEIl

[Ipupoaa 351eKTpONpOBOIHOCTH METAIIIOB

Knaccuueckas Teopus 31eKTpOnpoBOIHOCTH MeTAITOB [pyne-JlopeHna, T0CTOMHCTBA He-
JIOCTAaTKH KJIACCUYECKON MOJIENH

KBanToBas Teopus 3neKTponpoBogHOCTH. D (HEeKTUBHAS Macca AIEKTpoHA. MeXaHU3MBbI
paccestHHsI 3JIEKTPOHOB, NpaBuiio MaTucceHna

@DaKTOpHkI, BIUSIONIUE HA AIEKTPOIPOBOTHOCTh MATEPHAIIOB: Ae(opmariusi, IPUMECH, TEMIIE-
paTtypa

MeTo1p1 U3MEpEeHUs AIEKTPUUECKOTO COMTPOTUBIICHHUS .

VY enpHOE CONPOTUBIIEHHE METAJIOB U CIIJIaBOB, €r0 CBA3b C AJIEKTPOIPOBOAHOCTBIO U TEII-
JIOTIPOBOJTHOCTHIO

TemnepaTypHblil KO3 HULIHEHT yAETbHOT0 conpoTuBiaeHus. O0nacTu TMHEHHOM 3aBUCUMO-
CTH Y/IEJIBHOTO 3JIEKTPUUECKOTO COITPOTUBIIEHUS OT TEMIIEpaTyphl

[IpruMmeHeHrne u3MepeHus HINEKTPUUECKOTO COMTPOTUBIICHHS B METAINIOBEICHUU ISl OTIpeie-
JICHUSL co;[epn(aHmI anMeceﬁ, HaJIMYUC XUMHNYCCKUX COGZ[I/IHGHI/II‘/JI, HOCTpOeHI/Ie ,unarpaMM
COCTaB-CBOMCTBA
SIBrieHrE CBEPXITPOBOAMMOCTH, CBOMCTBA CBEPXITPOBOIASIIMNX MATEPHUATIOB
Teopust cBEpXIPOBOAUMOCTH. MSATKHE U )KECTKUE CBEPXITPOBOAHUKH, BBICOKOTEMIIEPATYP-
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HbIE (KPHOTEHHBIC) CBEPXIIPOBOTHUKH

Kakue MeTasisl U B KAKHX YCIOBHSIX MOTYT IEPEXOIUTh B COCTOSIHUE CBEPXIIPOBOUMOCTH?
Kak npoucxonut paspyiieHue cBEpXIpoBOAUMOCTH
CobcTBeHHast U MpUMeCcHas POBOJIUMOCTD MOJYIIPOBOIHUKOB

DNeKTpOHHAs U JbIPOYHAsi IPOBOJIUMOCTD
VY nenpHas 3eKTPOIIPOBOJHOCTH COOCTBEHHOTIO OTYIIPOBOJHUKA
TemnepaTypHasi 3aBUCUMOCTD yJI€IBHOI0 3JIEKTPOCOIPOTUBIIEHHS IIOJYIIPOBOJHUKOB
MeTto1b1 onipeiesieHus 3J€KTPOIIPOBOJHOCTH MOIYIPOBOAHUKOBBIX MAaTEPHAIIOB

Teopus p-n — nepexo/ia, BEIIPSMIICEHUE IEPEMEHHBIX TOKOB Ha p-N —Tiepexoie, puznueckue
OCHOBBI TPaH3UCTOPOB

CrniocoObl onpezeneHus TUIA JIEKTPOIPOBOIHOCTH IOTYIIPOBOJHUKA
[Tonsspu3aninoHHbIE SIBICHUS: OCHOBHBIE MTOHITHS, BUIbI TOISPU3ALIH

WonHast 1 351eKTpOHHAS TPOBOAUMOCTE AUAJIEKTPUKOB

MeTob1 onpesieNieHus MOIIpU3aIIH

JusnexkTpudeckue notepu: (Qpuanveckasi CylHOCTb, BUJIbI TOTEPh

Teopus penakcallMOHHBIX AUAIEKTPUUYECKUX MTOTeph Jlebast
DOKBHUBAJICHTHBIE CXEMBI JTUAJICKTPUKA C MMOTEPSIMH. PacueT MOIHOCTH TOTEPh B IUAIIEKTPH-
K€ MIPH MOCTOSHHOM U [IEPEMEHHOM HampsyKEHUU

DNEKTPONPOBOJHOCTD IUAIEKTPUUECKUX MATEPUAJIOB, OISPU3AL[IOHHBIE TOKU
OreHka 3JIeKTPONPOBOIHOCTH JUBJIEKTPUKOB TI0 ONPEACIEHUIO 3HAYEHUH y1eTIbHOr0 00b-
€MHOI'0 COIPOTUBIIEHUS U Y/I€TIBHOIO TOBEPXHOCTHOT'O CONIPOTUBIICHHS

[TosnHOE CONMpPOTHBIIEHNE TBEPIOTO TUNIIEKTPUKA
[Tpo6oil TMANeKTPUKOB, FTEKTPUUECKasi IPOYHOCTh, TPOOMBHOE HANIPSKEHUE, METOJIbI UX
ornpezeneHus
CerHeToaneKTpUKH, CaMOIIPOU3BOJIbHAS MOJIIPU3aLUs, OCOOEHHOCTH UX CTPOEHHUS, Xapak-
TEPHBIC IPU3HAKNA CETHETONIIEKTPUKOB

OcHoBHast KpuBasi OJISIPU3ALIMN CETHETORJIEKTPHKA U METs Tucrepesuca. OnpeneneHue
KOAPLUTUBHOM CHIIBI, OCTATOYHON M MaKCUMalIbHON nossipu3anuu. COCTOSHUE TEXHUYECKO-
IO HachIEHUs (OJTHOJJOMEHHOE COCTOSTHHE)

[Tbe3035eKTpuKH, TPSIMON U OOPATHBIN MbE303MEKTPpUIeCKUil YPPEeKT, MEXaHU3M BO3HUKHO-
BeHUs Mbe30dPdexTa
[Tre30MOy b, PU3UUECKUI CMBICT U CIIOCOOBI OITpEaeIICHHUS
Knaccudukanus maruetukos . @eppoMaraeTusm - pusnueckas npupoaa, oOMEeHHOE B3au-
MOJICHCTBHE, TOMEHHAs CTPYKTYpa (heppOMarHUTHBIX BEIIECTB.
[Iponiecc HamaranurBanus GeppOMarHUTUKOB. MarHUTHOE HACHIIIEHNUE . AHU30TPOTIHS
MarHUTHBIX CBOMCTB ()epPOMArHUTHBIX MaTEPHAJIOB

OcHoBHasl KpuBasi HAMarHWYMBaHUS PePPOMArHUTHBIX MaTEPUAIOB

. 3aBUCHMOCTh MarHUTHOM NpOHULIaeMOCTH OT TeMriepaTypsbl. Touka Kropu. Temneparyp-
HBIM KO3 (HULIMEHT MAarHUTHOW MPOHUIIAEMOCTH

SIBnenue rucrepesrca npu nepeMarHiunBaHuy (peppoOMarHUTHBIX BemecTB. [lpenenbHblit
LIMKJI IEpEMarHUYMBaHuUs U €T0 NapaMeTpbl: MHIYKIUS HACBIIIEHHSI, OCTaTOYHAsl MHYKIIHS,
KODPLIUTUBHAA CUJIA

MarauTomMsArkue 1 MarHUTOTBEP/bIE MaTepHalibl. 3aBUCUMOCTh MarHUTHBIX CBOMCTB MaTe-
pHAJIOB OT TEXHOJOTUH 00pabOTKH

.. [loTepu B (heppoMarHUTHBIX MaTepuaIax: BUJbI IOTEPh, paCUET MOTEPh Ha TUCTEPE3UC U
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MOTEPh OT BUXPEBBIX TOKOB. TaHT€HC yrila MAarHUTHBIX TIOTEPb.

OCoOEHHOCTH CTPYKTYPHI U CBOMCTB (heppOMArHUTHBIX MAaTEPUAIOB

@eppuUThL: COCTaB U CTPYKTYpa MaTepuaia, TEXHOJIOTHS MOTYyICHHUs, KIACCU(PUKAIIHSL.
OCOOCHHOCTH KPUBBIX HAMAarHUYMBaHUS, CBOMCTB U 00JIACTH IPUMEHEHHSI MAarHUTOMSITKHX
(beppuToB 1 (HEpPPUTOB C MPSIMOYTOIBHOH METIIeH THCTepe3nca

MarHuTOCTpUKIIMOHHBIC MaTePHAJIbl, MATHUTOCTPUKIIMOHHAS Ie)OpPMAIInsl HACHIIICHHS,
WHIYKIUS HACBIICHUS

CmuiaBsl ¢ 3pdexrom namsaru Gopmel. Mexanusm s dexra

3aBUCHUMOCTH (pa30BOTO COCTABA CIIaBA OT TEMIEPATYpPhI: IUPOKUI TUCTEPE3UC, Y3KUI TH-
cTepe3uc. XapaKTepUCTHIECKUE TeMIepaTyphl (pa3oBbIX MpeBpaieHit. OCOOCHHOCTH CIuia-
BOB C IAMATHIO (DOPMBI

Hukenun TuTana u CrutaBbl Ha €r0 OCHOBE

PaaunanmonHo-cTolikue Marepuaibl. PaguannoHHas NoBpeKIaeMOCTh KOHCTPYKIIMOHHBIX
MaTepHaJIoB, BIMSHUE 00JydeHHE HAa OTHOCUTEIBHOE YBEIMUCHUE 00beMa MaTrepuaia (paiu-
AI[MOHHOE pacIyXxaHHe)

CriocoObI CHMYKEHUS U TIOJTHOTO MOJIABJICHUS PAJAUAIIMOHHON TIOBPEKIAEMOCTH .

AKXycTHUYECKHE CBOHCTBa HAHOMATEPHAIOB, METO/IbI onpeeneHus. Mcnonp3oBanne GyHKIIH-
OHAJIBHOTO (PM3UYECKOT0 CBOMCTBA B METALUTYPrHH U MAIIMHOCTPOCHUH

DJeKTpOoIHbIE CBOMCTBA HAHOMATEPUAIIOB, METOIbI olpeesieHus. Vicnonabp3oBanue QpyHKIu-
OHAJBHOTO (PM3MUYECKOTO CBOMCTBA B METAJUTYPIHH U MAIIMHOCTPOCHUH

MarHuTHBIE CBOMCTBa HAHOMATEPHAIIOB, METO/IBI onpeeneHus. cnonp3oBanue QpyHKINO-
HAJILHOTO (PU3NYECKOTO CBOWMCTBA B METAITYPTUU M MAIIMHOCTPOCHHUU

Owu3nueckre CBONCTBa HAHOMATEPHAJIOB CeMecTBa (QyJUIEPEHOB M YHIOTIPOU3BOTHBIX
GbyepeHos

KonTtposabnas padora

IO AUCLHUIIIINHE «®Dusznyeckne cBoCcTBa TBEPABIX TECII»
(HaMMeHOBaHHE TUCIUILIHHEI)

- OIIEHKa «OTJIMYHO» BBICTABISIETCA CTYIEHTY, €CIU CTYAEHT BBIIIOJIHWI BCE
MPEeAJIOKEHHBIC 3aJaHUs M HE IOMYCTHII CYIIECTBEHHBIX OMIMOOK;

- OIIEHKA «XOPOILI0» BBICTABISIETCS CTYAEHTY, €CJIM CTYJEHT BBIIIOJHUII BCE
MpEeIOKEHHBIC 3aJaHUH, HO JOMTYCTHII HECKOJIBKO CYIIIECTBEHHBIX OITHOOK;

- OIIEHKAa «YyJIOBJIETBOPUTEIILHOY, €CJIU CTYACHT HE BBIMOJIHUI MOJHOCTHIO OJHO
3aJaHNe;

- OIICHKA «HEYIOBJIETBOPUTEIHLHO)» €CITH CTYICHT HE BBITIOJIHIII TTOJIHOCTHIO JIBA
3aJ]aHMuSl.

ITpumep 3ananus
3AJJAHUE Ne 1 (OIIK-3,IIK-1)
1. CunbHoe, cnaboe, rpaBUTALIIOHHOE U 3JIEKTPOMArHUTHOE B3aUMOIEHCTBHS

2. Ilpuunna nosisnenus 3¢pdexroB Tomcona, [lenpThe, 3eedeka .

3. Buzapl  cpeacTB u3MEpeHus U UCHBITATEIbHOIO 000PYAOBAHUS JUIsl ONPEAEICHNs TepMUYe-
CKOT'0 paclIMpeHHs] MaTepUaIoB.
4. Yem xapakTepeH uHBap? YKakute 00JIaCTH IPUMEHEHHUSI HHBApA.
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5. YUrto Takoe meTIisi THCTEepPe3nca y CETHETOAICKTPUKOB?

6. Kak BbIBeCcTH MaTepHall U3 CBEPXIIPOBOISIIETO COCTOSHUS?

7. Buapl cpeACTB M3MEpEHUs U HCIBITATEILHOTO O0OPYIOBAaHUS JUISl M3YYEHHS (PU3UUECKHUX
CBOWCTB HAaHOMATEpPUAJIOB.

8. /lana BekTOpHAasl AWarpamMMma TUIOTHOCTH TOKa B JAMAJICKTpUKe (cM. puc). OnpenenuTthb: yroi
CABUTAa CYMMapHOT'O TOKa OTHOCUTEIILHO TOKA UICAILHOTO TUAJICKTPUKA; TAHTEHC yria JU3JIeK-
TPUYECKUX TOTEPb.

BapuaHThI TeCTOBBIX 3a]aHUI
Tema: «IlosynpoBoaHukoBbie MaTepuaab» (OIIK-3, ITK-1)

3amanne Ne 1
1. YpoBenb depmu B 11/11 p-TUIIA PACTIOTIOKEH:

a) BONM3M JTHA 30HBI MMPOBOJUMOCTH; 0) BOJIM3M MMOTOJIKA BaJICHTHON 30HBI; B) MOCEPEIUHE 3a-
NPEIICHHOW 30HBI; T) B 30HE MPOBOAMMOCTH

2. Konuentpauus HocuTesei 3apsaaa B COOCTBEHHBIX MOJTYIMPOBOAHUKAX MPHU YBETUYCHUU
TEMIIePaTypHhI:

a) Bo3pacTaer; 0) He U3MEHSETCs; B) YMEHbBIIIACTCS

3. DIEeKTPOHHBIN Ta3 B COOCTBEHHBIX II/IT: @) BEIPOKICH; 0) HE BBIPOXK/ICH; B) OTCYTCTBYET

3anmanue No 2

1. DnexkTpoHHBIHM ra3 B COOCTBEHHBIX I1/TI TOAYUHSIETCS:

a) KJIacCUYeCKO#l cTtartuctuke; 0) cratuctuke MakcBemna -bombiMaHa; B) ctatuctuke depmu-
Hupaka.

2. YpoBenb depmu B COOCTBEHHBIX TI/T1 PACTIOJIOKEH:

a) BOJIM3H MOTOJIKA BAJICHTHOW 30HBI; 0) MOCepeNHE 3aNPeIieHHON 30HbI; B) BOJIM3U JHA 30HBI
MIPOBOAMMOCTH; T') B BAJICHTHOM 30HE

3. lllupuHa 3amperieHHo 30HbI Y MOTYIPOBOAHHKOB MMEET BEIMUNHY:

a) 6oneuie 3 3B; 0) mensiie 35B; B) Gonbie 10 5B

3amaunne Ne 3

1. Y nenbHas 3JE€KTPONPOBOJHOCTh COOCTBEHHOT'O IMOJIYIIPOBOJAHUKA NPH TOBBIIIEHUH TeMIlepa-
TYpBI: a) yBeTU4YUBaeTcs; 0) yMEHbIIAETCS; B) HE U3MEHSETCS

2. 3aBUCHMOCTb 3JIEKTPOCOIPOTUBIICHHUS TOIYIPOBOJIHUKA OT TEMIIEPATYPBI:

a)muHeltHas; 0) SIKCIIOHEHIMaIbHasT;, B) TUIepOoInuecKast

3. Hocutensmu 3apsia B COOCTBEHHOM II/T1 SIBJISIFOTCSL:

a) JIEKTPOHBIL; 0) IBIPKU; B) OHOHBI; ') AIEKTPOHBI U IBIPKH

3aganue Ne 4
1. ITpu snUTaKCHaTBFHON TEXHOJIIOTHH B KAYECTBE MOJJIOKEK HCTIOIB3YIOT:

a) METAJLJTBI M CIUIaBBI; 0) MOHOKPHUCTAILIBI KPEMHUS U carnupa; B) MOJTUMEPHBIC MaTepHAIbI; T)
MAarHuTHBIC MaTCPUAJIbL

2.30HHYIO TUIaBKY B BaKyyMe B TEXHOJIOTMHU MOJTYYCHUS KPEMHUSI TTPUMEHSIOT JUIS:

a)OYUCTKH KPEMHUS;, 0) YMEHBIIICHUS IMIUPUHBI 3aMPEIICHHON 30HBI ; B)ITOJIYYCHHS BSI3KOTEKY-
Yero COCTOSIHUSI KPEMHHUSI.
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3. [1pu moMy4eHNH CIIOKHBIX I1/TT COSAMHEHUI UCTIOIB3YIOT OMEPAIUIO:
a)karanausa; 0) CTapeHus; B) OTKHUTa; T')IIPSIMOT0 U KOCBEHHOT'O CHHTE3a
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AHHOTAUMSA MPOrPaAMMBbI JUCUUIJINHbBI
«Du3nYecKue CBOMCTBA TBEPAbIX TEJ»

1. llean u 3aga49u AU CIUILIHHBI

LleasMu AUCIUNIMHBI SIBJISCTCS:

— BBIpabOTKa y CTYJCHTOB HAaBBIKOB W YMEHHUS pellaTh KOHKPETHBHIC
3aa4d B 00JIaCTH MEXAHMYECKHUX CBOMCTB METAJUIOB M CILJIABOB M IIOJTOTOBKA
K U3y4eHUIo nociueayromux aucuuruind. 3Hate 'OCTe u TY Ha MexaHHYecKue
HCIIBLITAaHUS METAJJIOB U CILIABOB;

- MOJITOTOBKAa  CTYJIEHTOB K  IPOM3BOJICTBEHHOW, IIPOEKTHO-
KOHCTPYKTOPCKOW UM MCCIIEAOBATEIBCKOW JESITEIBHOCTH B COOTBETCTBUU C
KBAIM(PUKALIMOHHOMN XapaKTepUCTUKON OakajgaBpa o HallpaBJICHUIO.

3amaun TUCIUTUINHEL:

—  pacHIMpEeHHE HAyYHOTO KPYyrozopa B 00JIACTH TEXHOJIOTHYECKHX HayYK,
Ha 0aze KOTOPBIX OyAylIui CHEIUATUCT CMOXKET CAMOCTOSTEIBHO OBJAJCBAThH
BCEM HOBBIM, C 4YeM €My MNPHACTCA CTOJKHYThCA B MNPOodhEeCCHOHAITHHOM
JICATECIILHOCTH.

2. MecTo tucuMILUIMHBI B cTPYKTYype OIT

JlucrumimHa OTHOCUTCS K IUKITY TUCHUILTHH 110 BeIOOpY b.1.3.

Ee usyuenue Oazupyercs Ha cienyomux AuciuIuinHax: «COnmpoTUBICHUE
MmaTtepuainoBy; «MarepuanoBeneaue»; «Tepmudeckas oOpaboTka METANJIOB H
CTIJIABOBY.

JucrunmHa — obOecneumBaeT uw3ydeHme — guciuiuimH:  «IlopomrkoBas
MeTaIyprus»; «CreruanbHble CTajdl U CIulaBbl»; « Teopus oOpabOTKH METalIOB
TTaBJICHUEM).

3HaHWS W TPAKTUYECKHE HABBIKHM, TOJIYYCHHBIC W3 Kypca «Duszndeckue
CBOMCTBA TBEPJBIX TEID», UCIOJB3YIOTCS MPU H3YYCHHH ECTCCTBEHHO-HAYYHBIX
JTUCIUIUIMH, a Takke Tph  pa3pabOTKe KYpPCOBBIX U BBITYCKHBIX
KBATM(PUKAIIMOHHBIX PadoT.

3. TpeOoBaHusi K pe3yJibTaTaM 0CBOEHUS TUCUMILINHBI

B pe3ynbprare nzyyenus nucuuruiiibl « Du3ndeckue CBOMCTBA TBEPABIX
TEJD» CTYJACHTBI JIOJIKHBL:
3HATh:

— CYUIHOCTh KPUCTAJIMYECKOTO CTPOCHUSI METAJIJIOB U CILJIABOB, CBA3b €0
CO CBOWCTBAMH; aHHU30TPONHUI0O U CHMMETPUIO KPHUCTAIJIOB, OCOOCHHOCTH
CTPYKTYpbl  KPUCTQUIMUYECKUX  BEIIECTB, METOJ KPHUCTALIOTPadUIECKOTO
VHIUIMPOBAHUS, 3aKOH LEJIBIX YKCEN; JJIEMEHTHl CUMMETPUHM B KPUCTAIIIAX;
KPUCTAJUIMYECKUE KATErOPUM, CHHTOHMM W CUCTEMbl KOOpPJMHAT; KJIACChI
CUMMETPHUH; CUCTEMbI 0003HAYEHUH; OCHOBHBIEC CBEICHHS 00 IKCIIEPUMEHTATLHOM



ONpENENEHNN  CTPYKTYpbl ~ KPHCTAUIOB W (QOpPMYNBl  CTPYKTYpPHOU
KpucTayiorpadgun; BO3MOXKHBIE KOOPAMHAIIMOHHBIC YWCIA M KOOPIUHAIIMOHHBIC
MHOTOTPAaHHUKU B KPHCTAIUIMYECKUX BEIIECTBAX; CYNIHOCTh CTEXHOMETPHUCCKON
dbopMyIIBI BEleCcTBa, MOTUMOP(PHU3M MOTUTHITHIO, TIOTUMOPPU3M; KITaCCUPUKAIIIIO
ne(heKTOB KPUCTAUIMYECKOW PEIICTKH, MUTPAINI0, WCTOYHWKA H CTOKH,
KOMITJIEKCBI M METOABl M3YYCHHS TOYECUHBIX JC(EKTOB;, OCHOBHBIC THIIBI
TUCIIOKAIMi, WX JIBW)KCHHWE, YIPYTHE€ CBOWCTBA;, HAIPSIKCHUE, CXEMBI
HaIPSHKEHHOTO COCTOSTHUS, BUJBI Pa3pPyIICHHM;

yMeThb:

— TMPUMEHSTh METOABl KPUCTAUIOTPAPUIECKOTO HWHIUIMPOBAHUS U
OTIPEICICHUS] CTEXHOMETPUUYECKHX (OpPMYT KYOMYECKUX M TEKCArOHAJbHBIX
KPUCTAJUIOB, OTPEICICHUS KOOPAWHAIMOHHBIX YHCET W MHOTOTPAaHHUKOB
KPUCTAJUTMYECKUX CTPYKTYP; CTPOUTH KOHTYPHI broprepca u onpeneisTh BEKTOPHI
broprepca pasnmuyHBIX AWCIOKAIWNA;, OIICHUBATH JHEPTHUIO JMCIIOKAIWMA; aBaTh
KOJMYECTBEHHYIO XapaKTEPUCTUKY B3aUMOJCHCTBUS TUCIOKAIIUN C TOYCYHBIMH
nedekTaMu U pe3ysibTaToB MEPEeCceYeHUs] 1 TOPMOKEHHUS PA3IMYHBIX JAUCIIOKAIINIA;
UCIIOJIb30BaTh ~ METOJbI  DKCIIEPUMEHTAJIBLHOTO  OMPEACNCHUS  CTPYKTYPHI
KPUCTAJUIOB M METOJBl BBISIBIICHUSA Pa3IUYHOTO pojaa Je(eKTOB, MPUMEHSThH
TEXHOJIOTUYECKHE HCHObITaHUuA  (MpoObI) JJIT  TOJYYEHHS  COMOCTAaBUMBIX
pe3yIbTaTOB MEXaHUYECKHUX U TJIACTHUECKUX XapaKTEPUCTHK;

BJIA/I€Th:

— MeTOJaM{ aHaJnu3a, YHUCICHHBIMA METOJaMH U BBIYHUCIUTCIBHON
TEXHUKON TpH pEeNICHUH TPUKIAJHBIX 3aJad B 00JlacTH KpucTauiorpaguu u
Ne(heKTOB KPUCTAIMIECKON PEIIeTKH; OCHOBHBIMH HaBBIKAMH pacyeTa CHMBOJIOB
y3JI0B, KpHUCTa/UIOrpauuecKuX HampaBJI€HUM M TUIOCKOCTEH KyOWUYeCcKuX |
IeKCAarOHAJIbHBIX ~ KPUCTAUIOB,  OMNPEACIICHUS  DJIEMEHTOB  CHMMETPHH,
KOOPJIMHAIIMOHHBIX YHCET W MHOTOTPAHHUKOB KPUCTAUIMYECKUX CTPYKTYD,
KOHIIEHTpaIuu Ae(EKTOB, SHEPTUU TUCIOKAIMI; METOIaMH TIOCTPOCHHSI KOHTYPOB
U BeKTOpoB broprepca; Meromamu paOOThl Ha CHEIUAIBHBIX NpHOOpax s
MCCJIEIOBAHUS KPUCTAILTMYECKON CTPYKTYPHI BELIECTB U €€ 1Ie(PEKTHOCTH.



4., O0beM TMCHUIJIMHBI U BUAbI y4e0HOMH padoThI

Bun yueO6Ho# padoThI Bcero yacosn CeM7e “p
OO01masi TPy10€eMKOCTD 108 (3 3.e.) 108 (3 3.e.)
AyauTOpHBbIE 3aHATHSA (BCEro) 36 36
B Tom uncie
JIEKIIUM 18 18
IIpakTHyeckue 3aHATHS HeT HeT
JlaGopaTopHble 3aHATHUA 18 18
CamocrosiTesibHas paboTa 72 72
Kypcosasi padora HeT HeT
KypcoBoii mpoexT HeT HeT
Bua npoMe:KyTO4YHOM aTTeCTALUMN JK3aMeH






