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YTBEPX/IEHO

peuenneM yueroro copeta HHI'Y
npoTokou ot "16"sHBaps 2024 r.
Nel

Pabouyas nporpamMma QuCHUIIHHBI
«AKTyaJIbHbIE P00JIeMbI TEOPUH AePEKTOB KPUCTALINYECKOMN
pewieTku, Teopum Auddy3un u Ga3oBbIX NpeBpaALIeHUNA B
TBEPAbIX TeJIax»

YpoBeHb BhICIIETO0 00pa30BaHUs
IMoaroroBka Hay4YHBIX U HAYYHO-TIEIATOTHYECKUX KA/IPOB

Hayunsbie cienimanbHOCTH
1.1.2. duddepennmansapie ypaBHEHHS U MaremaTudeckas ¢usmka, 1.1.4. Teopus
BEPOSATHOCTEH M MaTeMaTWyeckas craTuctuka, 1.1.5. Marematnyeckas Jsoruka, anreopa,
TEOpHUsl 4YHCeNl W JAUCKpeTHas Martemartuka, 1.1.8. Mexanuka aegopMupyeMoro TBEpJoro Tea,
1.2.1. MHckyccTBeHHBIM WHTEUIGKT W MamMHHOe oO0ydenue, 1.2.2. Maremarndeckoe
MOJIEJTMPOBAHKE, YUCICHHBIE METOAbI U KOMILJIEKCHI porpamm, 1.3.11. dusnka

noxynpoBoaaukoB, 1.3.19. JlazepHas ¢usmka, 1.3.4. Pammodusuka, 1.3.7. AkycTuka,
1.3.8. ®u3uka  KOHJICHCHUPOBAHHOTO COCTOSTHUSI, 14.1. Heopranuueckas  XuMusi,
1.4.2. Anamutnueckas xumus, 1.4.3. Oprannueckass xumwusi, 1.4.4. Ousznueckas XuMMUS,

1.4.7. BeicokomoJieKygpHbIe coenuHeHus, 1.4.8. XuMus 3J1eMEHTOOPraHUYE€CKUX COCAMHEHHUI,

1.5.11. Muxkpo6uosorus, 1.5.15. Oxomorus, 1.5.2. buodusuka, 1.5.21. dusuonorus u
Oowoxumusi pacteHuid, 1.5.5. Duszmosorus YeIOBEKAa M IKUBOTHBIX, 2.2.2. DJIEKTPOHHAS
KOMIIOHEHTHasi 0a3a MUKPO M HAaHOAJICKTPOHHUKH, KBAHTOBBIX YCTPOUCTB, 3.2.7. Ayteproyorus
U uMmmyHosiorus, 5.1.1. Teoperuko-ucropudeckue mnpaBoBbie Hayku, 5.1.2. [TyOnmuHO-paBOBBIC
(rocynmapcTBeHHO-TIpaBoBbIe) Hayku, 5.1.3. YacTHo-mpaBoBble (IIUBUIUCTHYECKUE) Haykw, 5.1.4.
YTronoBHO-IPaBOBbIE HayKU, 5.1.5. MexayHapoIHO-TIPaBOBBIC HayKH, 5.12.1.
MexaucuuIuIMHapHbIE UCCIE0OBAaHMsI KOTHUTUBHBIX IIPOLIeCCOB, 5.2.3. PernonanbHas u oTpacieBas
skoHOMHKA, 5.2.4. @unancel, 5.2.6. Menemxment, 5.3.7. BozpactHas mncuxomnorus, 5.4.2.
OkoHOMHUecKas coruonorus, 5.4.4. CouuanpHas CTpPYKTYpa, COLUANBHBIE HHCTHTYTHI U TPOLECCHI,
5.4.6. Conmonorus KynbTypsl, 5.4.7. Comuonorus ynpasnenus, 5.5.2. [lonutuueckne MHCTUTYTHI,
MPOILIECChl, TEXHONOruH, 5.5.4. MexayHaponHble OTHOIICHUS, TJOOANbHBIE W PETHOHAIBHBIC
uccnenoanus, 5.6.1. OteuecTBeHHass wuctopus, 5.6.2. BceoOmass wucrtopus, 5.6.7. Wcropus
MEXIYHApOJIHBIX OTHOLIEHUI U BHEUIHEW monuTuky, 5.7.1. OHTONOrNUA M Teopus no3Hanus, 5.8.2.
Teopuss u Meroauka oOyueHHss ©  BocnuTanus, 5.8.7. MeTomonoruss ©  TEXHOJIOTHA
npodeccuoHanbHOro oopasoBanus, 5.9.2. JIuteparypsl HaponoB Mupa, 5.9.5. Pycckuii s3bIK. S3b1ku
HaponoB Poccun, 5.9.6. SI3biku HaponoB 3apyOeKHBIX CTPaH (C yKa3aHHEM KOHKPETHOTO SI3bIKA WU
IpyNIbl A3bIKOB), 5.9.9. MennakoMMyHUKaMU U )KypHATHCTUKA
Hwxnuit Hosropon
2024 rox



1. Mecto 1 neab JucuuIIMHLI B cTpykType OIIOII

JucuummHa «AKTyalnbHBIE MPOOJIEMbl TEOpUU AS(HEKTOB KPUCTAJIIMUECKONH PEHISTKH, TCOPUHU
mudpGy3un u (Pa3oBBIX MPEBpAlICHUH B TBEPABIX Telax» OTHOCUTCA K YUCIHY (aKyJIbTaTHBHBIX
JMCIUIUIMH 00pa3oBaTeNbHOr0 KOMIIOHEHTA ITPOrpaMMBbl aCIUPAHTYPBI U U3y4aeTcsl Ha 2 Toay 0OydeHHs
B 4 cemecTpe.

eas (uCHUATUIMHBI —

- TOTOBHOCTb CaMOCTOSTEILHO CTaBUTh CJOXKHBIE HAYYHO-WUCCIIENOBATEIbCKUAE —3a/ayH,
CaMOCTOSATEIBHO TPOBOJIUTH (YHIAMECHTAIbHBIC M TNPUKIAJHBIC HCCICIOBAHUS IO MEPCHEKTHBHBIM
HaIpaBJICHUSIM (PU3UKH KOHJCHCUPOBAHHOIO COCTOSIHMSI U B CMEKHBIX 00JIACTSX.

- CHocoOHOCTh pa3pabaThiBaTh HOBBIC M HCIOJIb30BaTh COBPEMEHHBIC METOABI HCCIICIOBaHUS
CJIOXKHBIX (DU3MUECKUX MPOIECCOB U 00BEKTOB (MAaTepHUaJIOB), B TOM YHCJIE — UCIIOIb30BATh COBPEMEHHbBIC
METOJIbI 00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX M METOJbl YHMCICHHOTO MOJCIUPOBAHHUS CIIOKHBIX
(hM3HUECKUX TTPOIIECCOB U OOBEKTOB

IInanupyemble pe3yJbTaThl 00y4eHUs N0 JUCHUTINHE

BBIITyCKHUK, OCBOMBIIMI NPOrpaMMy, JT0JIKEH

3HaThb:

- 0a3oBBle TMOAXOABI K TIPOBEAECHWIO KOMIUIEKCHBIX  HMCCIEOBAHMA W  pa3padoTke
MEXTUCITUTUIMHAPHBIX MPOEKTOB C HCIOIB30BAaHUEM OITbITA, OMMCAHHOIO B JIUTEpPAType MO MCTOPHH U
METOIOJIOTHH HAYKH;

- TeopeTrdeckre oCHOBEI MSE;

- TEOPETUYECKNE OCHOBBI IIPOEKTHUPOBAHMSI HOBBIX MaTEPHAIIOB;

- XapaKTepHble 0COOEHHOCTH METO/I0B U I'PAHUIIBI IPUMEHUMOCTU (GU3MKH, XMMUHU U MEXaHUKU
TBEPIOTO TENa;

- 0a30BbI€ IOAXOMAbI K PELICHUIO aKTYaJIbHBIX IIPAKTUYECKUX 3a]ay, CBA3aHHBIX C ONTUMHU3ALUEH
MHXCHEPHBIX, TEXHOJIOTMYECKUX 1 IKCIUTyaTallMOHHBIX CBOMCTB MATEPHAIIOB.

Ymern:

- BBIABJISITh QITOPUTMBI M ITOAXOABI K PEHICHHIO HCCIIENOBATENBCKUX 3a7ad Ha OCHOBE aHAJIN3a
pabot, conepkallvX HOBbIE MIEH M TEXHUYECKUE DPELICHUS B MEXIUCHMIUIMHApHON oOmactu MSE;-
MIPUMEHATH IPEICTABICHNS TEOPUU CUMMETPHH KPUCTAIOB M KPUCTAIIIOXUMHAN

IIPUMEHSTh TEOPETUYEeCKUEe 3HaHUS B 00JacTH (PU3MKU METAJVIOB, CIUIABOB U KEpaMHUK U (U3UKU
CHEKaHMs JUIsl TOCTPOEHHUS KapT OKCIUTyaTallMOHHBIX, TEXHOJIOTMYECKUX W HHXXECHEPHBIX CBOWCTB
MaTepHaoB;

- NPUMEHATh 3HaHMA B OOJAaCTH HMHTEIPUPOBAHHOTO SI3bIKA MAaTEpHAJIOBEACHUS AJsl PELICHHUs
aKTyalbHBIX 3amad B cdepe pa3pabOTKM M ONTHUMHU3ALMHM MAaTE€pUanoB [UIl pa3IMYHBIX BHUJIOB
MIPOMBIIIUIEHHOCTH;

- CTPOHUTH MOJEIH, O3BOJSAIONINE ONMMCHIBATH H3MEHEHUE [TApaMETPOB WHKEHEPHBIX,
TEXHOJIOTMYECKUX U 3KCIUTyaTallMOHHBIX CBONCTB B IIpoLiecce 00padOTKH U HKCILTyaTallly;

- BBIJCJISATH KIIIOUEBBIE HANIPABICHUS U 3aJ]a4 B 00IaCTH MaTepHaIOBEIEHHS ISl CO3/1aHUSI HOBBIX
MEPCIIEKTUBHBIX MPOEKTOB, 0a3UPYIOLIMXCS HA HHTETPUPOBAHHOM S3bIKE MaTEPHAJIOBEACHMS,;

Baapers:

- HaBBIKAMH aHAJIM3a W CHHTe3a OOJbIIMX OOBEMOB IJIOXOCTPYKTYPHPOBAaHHOH HHGOpManu,
MerojgamMu paboT ¢ OaHKaMuM JaHHBIX M mpuemMamMu (QopMuUpoBaHHMA OaHKOB 3HAaHUH B
MEeXITUCIUIUIMHAPHON obnactu MSE;

- HaBbIKAMH YIPABJIEHHS HCCIIEI0BATEIILCKUMHE ITPOEKTaMU B MK IUCIUIUIMHApHOH obnactu MSE;

3. CTpyKTypa u coaep:KaHue TUCUUILIMHbI.



O0beM HMCHUIUIMHBL (MOIYJS) cocTaBisier 2 3.e., Bcero - /2 4aca, U3 KOTOpbIX 36 dacoB

COCTaBIISIET KOHTaKTHasi paboTa oO0ydaromierocsi ¢ mpenojasareneM (3aHsATHs JEKIUOHHOro tuma — 18

yaca, 18 wyacoB — maboparopHbie paboThl), 36 YACOB COCTaBISET CaMOCTOSTENIbHAs paboTra
00y4aromierocs.
Tabuuna 2
CTpyKTypa JTUCITUTUIUHBI
B ToM uuncne
KonTakTHas pabora, 4acoB
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Haumenosanue pasznena Bcero,
JUCIUTIIIMHBI 4acoB
CranoBnenue cospemennoro| 10 5 5
MatepuanoseneHus(MB). A3bix
COBPEMCHHOI'O MaTCpHUAJIOBCACHU
SI3BIK, TpaHUIBI IPUMEHUMOCTH U 18 3 6 9
npobieMbl (PU3UKH TBEPIOTO Tela B
MB
SI3BIK, TPAHHUIBI OPUMEHUMOCTH M 20 4 6 10
HpO6HCMbI XUMHUHU TBEPAOIo TECjIa B
MB
SI3BIK, TpaHUIBGI IPUMEHUMOCTH U 6 3 3
POOJIEMbI MEXaHUKH TBEPOIO TEjIa B
MB
IMonxoms K omcanmio| 18 3 6 9
MEXIUCHUIUIMHAPHBIX TpodiieM B MB
Ha CTBIKC (bI/I3I/IKI/I, MCXaHHUKH U XUMHU
MaTepHaJIoB
[TpomexyToUHAas aTTeCTalus: 3ayer
Wroro 72 | 18 | | 18 | |36 |
Tabmuma 3
ConepxaHue TUCIUATUTAHBI
Ne HaunmenoBanue pasnuena ConeprxaHue pasaena ®opma ®opMa TeKyLIero
/o JUCIUATUINHBL MPOBEACHUS KOHTpoms*
3aHATUS
CoBpeMeHHbBIE METOBI
PEHTreHOBCKOM ONTUKH
1 CraHoBIICHUE cospemennoro | [Ipenmer U3y4YCHUS y| JIekuunu oIpoc
MatepuanoBeneans (MB). S3pik | OCHOBHBIC KOHIIETIINY]
COBPEMCHHOT'O COBpeMeHHOFO
MaT€pUaIOBEACHUA
Marepuanosenenus. Kpartkas
UCTOpHUS HayKH
MaTepHuaoBeJICHHE. O630p
OCHOBHBIX 3a/1a4, peLIaeMbIX C
MOMOIIIBI0  METOJIOB MSE.
S3BIK  KapT WHXEHEPHBIX,
TEXHOJOTUYECKUX u
AKCIUTyaTallMOHHbBIX CBOKCTB.




2 | s3Ik, TpaEunEl IpuMennMocTy M | ba30BEIe  TOHATHSA M MeToAbl| JIeKimu, orpoc
npobsieMbl  HU3HKH tBepzoro | GU3HKN TBEPAOIO Tena,| HpaKTUYEeCKue
Tena 8 MB HCIIOJIB3YEMBIC B| 3aHATHS

COBPEMEHHOM
MaTepHUaIOBEICHUH. Mecro
¢u3uku TBepaoro tena B MSE.
[IpoGnemsl IPUMEHEHUS]
sI3bIKa W METOJOB  (PU3UKH
TBEPJOTO Tella MPHU PEIICHUU
AKTyaJIbHBIX 3a71a4
COBPEMEHHOTO
MaTepHaIOBEICHHUS.

3 | SI3mik, rpanunel npuMennMocty ¥ | ba3oBEIe TOHATHS W MeTOAbI| JIeKimu, Ormpoc
npoOiIeMbl XMMHHU TBEPAOTo Tena | XMMHUH TBECPAOTO TCJIa,| MPAKTUYCCKUC
s MB UCIIOJIb3YEMBIE B| 3aHATHUSA

COBPEMEHHOM
MaTepHUalIOBEICHHH. Mecro
XUMUU TBepaoro tena B MSE.
[IpoGnemsl PUMEHEHUS
S3bIKa M METOJOB XMMUH
TBEPJIOTO TeJla TIPU PEIIeHUN
aKTyaJIbHBIX 3a1a4
COBPEMEHHOTO
MaTepHaAIOBEICHHUS.

4 | SA3bik, rpanuns! npumenumocty u | bazoBele TOHSATHA M MeToAbl| JIekmun Oruer
npoOieMbl MEXaHHKH  TBepaoro| MCXaHHUKH TBEPAOTO TEJa,
Tena B MB UCIIOJIb3YEMBIE B

COBPEMEHHOM
MaTepHaIOBEACHUH. Mecto
MEXaHUKH TBEpPAOro Teia B
MSE. IIpo6seMbl mpuMeHEHUS
S3bIKa M METOJIOB MCXAaHHUKH|
TBEPJIOTO TeJila MPH PEIICHUU
aKTyaJIbHBIX 3a1a4
COBPEMEHHOTO
MaTepHaAIOBEICHHUS.

5 | oaxomsr K omucanmo | [Ipo0Oiiema si3p1Ka| JIekuum, Ompoc
MEXKIUCHUTTIMHAPHBIX npo6neM COBPCMCHHOI'O IMPAKTUYCCKUC
faexgﬂm HHimigﬁaTepi)ﬁggﬂ’ MaTepuanoBeeHus. IToaxoasl | 3aHATHSA

K PEIICHUIO
MEXTUCITUTUTMHAPHBIX
npo6iem B MSE.

4. @opMbl OPraHU3alui H KOHTPOJISI CAMOCTOSATEIHHOH PaGoThl 00yYar0OIINXCS

ITo uroram nexuuil 1 MpakKTUYECKUX 3aHATUIA aCIIMPaHThI TOTOBAT pedepartsl (BCEro 1Ba),
BBITMIOJTHEHHBIX C HCIOJb30BAHUEM IMOJYYEHHBIX 3HAHUN W HABBIKOB, TeéMa KOTOPBIX CBs3aHa
HEMOCPEICTBEHHO C MPOoOJIeMaMH COBPEMEHHOT'O MaTEpUAIOBEICHUS, KpOME TOTO TeMa JI0JIKHA
OBbITH CBsI3aHA C 00JIACTHIO HAYYHBIX HHTEPECOB acIUpPaHTA.

Pedepar — nucbmenHas pabota o0bemMoM 10-15 neyaTHBIX CTpaHHUIL.

[IpumepHnas cTpykTypa pedepara:

1. TurynbHbIH TUCT.




2. Ha otnenbHOH cTpaHMIE CleayeT orjaBiieHHE (IUIaH, COAEp)KaHHe), B KOTOPOM YKa3aHbI
Ha3BaHUS BCEX pa3zeioB (IYHKTOB IUIaHa) pedepara W HOMEpa CTPAHUI, YKa3bIBAIOIINE
Hayvajo 3TUX pa3zieoB B TeKcTe pedepara.
Beenenue oovemom 1,5-2 cTpaHHMIIbL.
4. OcHoBHas 9acTh pedepara oJJHa WIIM HECKOJBKO TJaB (TIOIYHKTOB, pa3/IeioB), CTPYKTYpa
KOTOM 3aBUCHUT OT 0003HAYEHHON TEMBI.
5. 3akiodeHue COAEPIKUT TIaBHBIE BBIBOJIBI, OTMEUAETCS, KaK BBIMOJIHEHBI 331a49H U
JOCTUTHYTHI JIH LEJH, CPOPMYTUPOBAHHBIE BO BBEICHUH.
6. IlpunoxeHne MOXKET BKIFOYATh TpauKH, TaOIHIIBI, PACYETHL.
7. bubnmuorpadus (crmcok aureparypsl). CIIHCOK COCTABISETCS COTJIACHO MPAaBUIIAM
OubIMOrpadUIECKOro OMUCaAHUS.
3ammTa pedepara compoBOKIAETCS cOOECEIOBAHUEM T10 TEME
pedepara. [Ipumeps! Tem pedepaTos:
1. KapTsl nHXEHEPHBIX CBOMCTB JIETKUX CIIaBOB

w

2. KapTbl HH)KEHEPHBIX CBOMCTB ’KapOMPOYHBIX METAJUIOB U CILJIABOB

3. KapTbl HH)KEHEPHBIX CBOMCTB KOMITO3UTOB C METATHYECKOW MaTPHUIICH

4. KapTbl HH)KEHEPHBIX CBOMCTB KOMIIO3UTOB C MOJMMEPHOM MaTpHIIeH

5. Pa3zpaboTka KapT HHKEHEPHBIX CBOMCTB OKCHUIHBIX KEPAMUK

6. Kapra nedopmariuu crijjaBoB Ha OCHOBE HEOTPAHUYECHHBIX TBEPJIBIX PACTBOPOB

7. TlocTpoeHue KapThl pa3pylICHHs Ha OCHOBE KapThl AepopMaIriiu

8. PazpaloTka KapT MEXaHHU3MOB YCTAJIOCTH TPAJULMOHHBIX JETKUX

9. PazpaloTka KapT MEXaHU3MOB YCTAJIOCTH JUIsl MEIKO3EPHHUCTBIX JIETKUX CIJIABOB.
10. Pa3zpaboTka KapT MEXaHU3MOB U3HOCA OKCHJIHBIX KEpaMHK

Bomnpockl, BEIHOCUMBIE Ha CAMOCTOSITEIILHOE U3yUCHHUE:
1. [Ipenenbl U3MEHEHUs 3HAUCHHI MTAPaMETPOB MHKEHEPHBIX CBOMCTB VIS Pa3JINYHBIX MaTepPHAJIOB
2. ®Ou3nvecKkrue ¥ XUMUYECKHE MOJIEIIU TIPOIIECCOB, KOHTPOJIMPYIOUIMX TEXHOJIOTUYECKUE CBOMCTBA
METaJTHYECKNX MaTepruaIoB (CBOMNCTBO MO BHIOOPY).
3. ®u3nveckue U XUMUYECKUE MOJICITU TIPOIIECCOB, KOHTPOJIUPYIOIIMX IKCIUTYyaTallMOHHBIE CBOCTBA
METaJTHYECKNX MaTepruaIoB (CBOMNCTBO MO BHIOOPY).

5. ®oH/1 OLIEHOYHBIX CPECTB AJI ATTECTAIMH MO JUCHUIIIUHE

5.1. Kpumepuu u npoyedypul OyeHugaHus pe3yibmamos 00yueHus no OUCYUnIuHe.
[Ipu BeIIIOTHEHUH BCeX paOOT yUUTHIBAIOTCS CIIEAYIOIIME OCHOBHbBIE KPUTEPHUU:

— YpPOBEHb TEOPETHYECKMX 3HaHMH (IoapasyMmeBaercsi He TOJbKO (OPMajibHOE BOCIPOU3BEICHUE
nH(pOpPMalMM, HO M INOHUMaHHE MpeIMEeTa, KOTOpOe MOATBEP)KAAETCS NpPaBWIbHBIMUA OTBETAaMH Ha
JOTNOJTHUTENbHBIE, YTOYHSIOLIME BOIPOCH!, 3aJaHHbIE WICHAMH KOMUCCHUN);

— YMEHHE HCIO0Ib30BaTh TEOPETHUECKUE 3HAHUS [IPH aHAJIN3€ KOHKPETHBIX NPo0JieM, CUTYalni;

— Ka4ecTBO U3JIOKEHUS MaTepralia, TO €CTb 0OOCHOBAaHHOCTb, YETKOCTb, JOTHYHOCTH OTBETA, a TAKKE
€ro MOJHOTA (TO €CTh COAEPKATENBHOCTh, HE HCKIIIOUAIOILAs CKaTOCTH);

- CIIOCOOHOCTD yCTaHABIUBATh BHYTPU- U MEXIPEIMETHBIE CBS3H,

- OPUTHHAJILHOCTD MBILIUICHNS, 3HAKOMCTBO C JOMOJHUTENbHON JTUTEPAaTYpOi U Apyrue GpakTopsl.



Onucanue wranol OYEHUBAHU HA npOMlecyMOVHOﬁ ammecmayuu 6 qbopme zauema

Ouenka YpoBeHb NOATOTOBIEHHOCTH, XapaKTEPU3yEMBbIi OI[eHKON

3aumeno CpaBHUBATh CyHIECTBYIOIHNE MOAXOABI 1 METO/bl K OLICHKE PE3YJIbTATUBHOCTHU HaquOﬁ

BJIaICHUEC TIPOIrpaMMHBIM MATCPHAJIOM, NOHUMAHUC CYHIHOCTH paCCMaTpUBACMBbIX
IpouccCoB U SIBJ'IGHI/II\/'I, YMCHUEC CaMOCTOATCIILHO 0003HAYHTH HpO6J'ICMHBIC CUTyaluu B
Opranvsanui Hay4YHbIX I/ICCJ]CI[OB&HI/II‘/'I, CITOCOOHOCTE KPpHUTHUYCCKN aHAJIU3UPOBATh U

JeATebHOCTH, CBOOOHOE BilaIeHHE NICTOYHUKAMHU, YMEHUE YETKO | SICHO MU3JIaraTh
pe3ynbTaThl cOOCTBEHHOH paboThI, CIEN0BaTh HOPMaM, MPHUHSATHIM B HayYHBIX
JIICKYCCHSIX.

3a4meHo

HEMOHMMAaHUE CMBICIA KIIOYEBBIX TPOOIJIeM, HEIOCTATOUYHOE BiIaICHNE HAYKOBEIUECKON

He TEPMHUHOJIOTHEH, HEYMEHHE CaMOCTOSTENbHO 0003HAUYMTh MPOOJIEMHBIC CHTYalluH,

HECITOCOOHOCTh aHAIM3UPOBATh M CPABHUBATH CYIIECTBYIOIINE KOHIEIIIUH, TOJXOIbI 1
METOJIbI, HEyMEHHE SICHO M3J1araTh pe3yibTaThl COOCTBEHHOW paboThI, CleN0BaTh
HOpMaM, IPUHSATHIM B HAYYHBIX JTHCKYCCHUSIX.

10.

11.

12.

13.

14.

5.2. Ilpumepol munogwvix KOHMPOIbHBIX 3A0AHUL UTU UHBIX MAMEPUANO8, UCNOTIb3YEMbIX
07151 OYeHUBAHUS pe3)Ibmamos 00yueHUs: N0 OUCYUNTUHE

Onumure «rupamMuay» MatepuanoBeaeHus. Jlaite noapoOHOe onrucaHue ee 3JIeMEHTOB.
[IepeuncinTe OCHOBHBIE MH)KEHEPHBIE CBOMCTBA MaTeprasioB. Kak rmapameTpsl S TUX CBOWCTB
CBSI3aHBI CO CTPYKTYPOU M COCTaBOM MaTE€pUajoB?

Onumure BIUSHUE TapaMEeTPOB Makpo(OopMbl Ha MHKEHEPHBIE CBOMCTBA U3AEIHSI.
[IpuBennTe mpuMepsl.

OnumuTe BIMSHUE TapaMeTPOB MUKPO(GOPMBI Ha MHXKEHEPHBIE CBOMCTBA M3AEIHSL.
[IpuBeauTe nmpumepsl.

PaccmoTpuTe THNMYHYIO KapTy HMHXXEHEPHBIX CBOMCTB B OCAX MOAYnb HOHra-mioTHOCTS.
OnumuTe xapakTepHble OOJIACTH, KOTOPbIC HAa HEW BBIIENAIOTCA U OOBACHUTE NPUUUHY
BO3HUKHOBEHUS 3TUX OOJIacTel. YKaXHUTe CIOCO0 ONpeNeNeHusi IpaHul] MEeXIy STHMHU
oOnactsamu.

PaccmoTpuTe THUIIMYHYIO KapTy MH)KEHEPHBIX CBOWCTB B OCAX TPEIIMHOCTOMKOCTB-
IUIOTHOCTh. ONMIIUTE XapaKTepHbIE 00JaCTH, KOTOpPble Ha HEH BBIAEISIOTCA U OOBACHHUTE
IIPUYMHY BO3HMKHOBEHHS 3TUX OOjacTed. YKaKuTe crocod ONpeneseHHUs T'PaHUll MEXIY
TUMHU O00IACTAMM.

PaccmoTpuTe THUNMUYHYIO KapTy WHMKEHEPHBIX CBOWCTB B OCSX TEIUIOIPOBOIAHOCTH-
IUIOTHOCTh. ONMIINTE XapaKTepHbIE 00JacTH, KOTOpble Ha HEH BBIAEISIOTCA U OOBACHUTE
[PUYMHY BO3HMKHOBEHHS 3TUX OOjacTed. YKaKuTe Crocod OnpeleseHHUs TPaHUll MEXIy
TUMHU O0JIACTAMMU.

OnuuuTe SKCepUMEHTAIbHBIN CI0CO0 NOCTPOCHUS KapT MHXXKEHEPHBIX CBOMCTB B OCSIX
Moxysb FOHra-nioTHOCTS.

OnuuuTe SKCepUMEHTAIbHBIN CI0CO0 NOCTPOCHUS KapT HHXXEHEPHBIX CBOMCTB B OCSIX
TPEIUHOCTONKOCTb-INIOTHOCTb.

OnuuuTe SKCIepUMEHTANIbHBIN cI0c00 NOCTPOCHHUS KapT MHXXKEHEPHBIX CBOMCTB B OCSIX
TEIUIONPOBOJHOCTH-TUIOTHOCTD.

OnwuuuTe MOJIeNH, C MOMOIIBIO KOTOPBIX MOKHO ObLIO ObI TOCTPOUTH 007aCTH KapThl MIIN
BCIO KapTy MHKEHEPHBIX CBOMCTB B 0CSAX MOYNb FOHIa-mIoTHOCTS.

OnuiuTe MOJIENH, C MOMOIIBIO KOTOPBIX MOXHO ObLIO OB HOCTPOUTH O0JIACTH KapThl TN
BCIO KapTy UHKEHEPHBIX CBOMCTB B OCSAX TPEIIMHOCTOUKOCTh-TUIOTHOCTb.

OnuiuTe MOJIENH, C MOMOIIBIO KOTOPBIX MOYHO ObLIO ObI HOCTPOUTH 00IACTH KapThl WIIN
BCIO KapTy MHKEHEPHBIX CBOMCTB B OCSAX TEIJIONPOBOJHOCTH-IIJIOTHOCTb.

PaccmoTpute TUIIMUHYIO KapTy criekanus. ONHIINTe XapaKTepHble 00J1acTH, KOTOpbIe Ha Hel
BBIICIISIIOTCS M OOBSICHUTE TNPUYMHY BO3HUKHOBEHMS HTHX oOjacTedl. YKaxure crocod
OTIpeIeNIeHNs TPaHULl MEKIY STUMH 00JIacTAMHU.
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PaccmoTpure THIMYHYIO KapTy Aedopmanun. ONHIIUNTE XapaKTepHbIe 00JIaCTH, KOTOpBIE Ha
HEll BBIIENSIOTCS M O0BSCHUTE MPUYMHY BOSHHKHOBEHHS 3THX oOnacTeil. Ykaxure crnocod
OTIpE/ICNICHUs TPAHULL MEXKIY STUMH 00JIacTAMHU.

PaccmoTpute THNMUHYIO KapTy cBapku. Onummre xapakTepHble 001acTd, KOTOpble Ha HEl
BBIICISIIOTCS M OOBSICHUTE TNPUYMHY BO3HHMKHOBEHHMS JTHUX oOiacteil. YkaxkuTe cnocod
OTIPEJIENICHUS TPAHUL] MEKY ITUMH 00JIaCTIMMU.

Onumure SKCIEPUMEHTaIbHBIN CLIOCO0 MOCTPOEHUS KapT CIEKaHUS.

OnummTe YKCIEPUMEHTAIBHBINA CTIOCO0 MOCTPOCHUS KapT aedopmariu.

OnuiuTe 3KCIepUMEHTAIBHBIN CI0CO0 MOCTPOCHUSI KapT CBAPKHU.

OnwumuTe MOJIENH, C TOMOIIBIO KOTOPBIX MOXHO OBLITO OBl TOCTPOUTH OOJIACTH KapTHI HITH
BCIO KapTy CIIEKAHHUS.

Onumure MOJIENH, ¢ TOMOIIbIO KOTOPBIX MOKHO ObLIO ObI MOCTPOUTH 00JIACTH KapThl WK
BCIO KapTy JehopMaluu.

Onumure MOJIENH, ¢ TOMOIIbI KOTOPBIX MOKHO ObLIO ObI MOCTPOUTH 00JIACTH KapThl WK
BCIO KapTy CBAapKHU.

PaccmoTpuTe TUnMuUHYyI0 KapTy M3HOca. Onummre xapakTepHble 00JacTH, KOTOpbIE Ha HEH
BBIJICNISIOTCS M OOBSICHUTE NPUYMHY BO3HUKHOBEHHMS 3TUX OOjacTeil. YKakure crocod
OTIpe/IeNIEHNUs] TPAHUI] MEKTy ITUMH 00JIaCTIMHU.

PaccmoTpuTe THIIHYHYIO KapTy paspymieHus. OnMIInMTe XapakTepHble 00JacTH, KOTOpble Ha
Hel BBIAETSIOTCS U 00BACHUTE MPUYMHY BOSHMKHOBEHHUS dTUX obOiacTeil. Ykaxure crnocod
OTIpe/IeNIeHuUs] TPAaHUI] MEKy ITUMH 00JIaCTsIMHU.

PaccmoTpuTe THNHMUHYIO KapTy ycTanocTH. ONUIINTE XapaKTepHble 001acTd, KOTOpble Ha
Hel BBLAETSIOTCS U 00BACHUTE MPUYMHY BOZHMKHOBEHHUS 3TUX obOyacTeil. Ykaxure crnocod
OIpeieNIeHUs TPAHULL MEKIY STUMH 00JIacTAMHU.

Ha ocHoBe cOopa 1 aHann3a SKCIepUMEHTAIbHBIX JaHHBIX IOCTPONTE KapTy B OCAX
TEIMI0EMKOCTh-IIJIOTHOCTD.

Ha ocHoBe cOopa 1 aHann3a SKCIEpUMEHTAIbHBIX JaHHBIX TOCTPOUTE KAPTY B OCAX MpPEel
TEKy4€CTU-TUIOTHOCTb.

Ha ocHoBe cOopa 1 aHann3a SKCIEpUMEHTAIbHBIX TaHHBIX IOCTPONTE KapTy B OCAX
KOA(Q(QUIHEHT TEIIOBOTO PACHIMPEHUSI-IIIIOTHOCT.

HNmess kapTy B OCAX TEIUIONPOBOAHOCTH-IFIOTHOCTh M HCHOJB3YSl COOTBETCTBYIOIIME
¢bu3nyeckue MoJAEH, MOCTPONUTE KapTy B OCSIX TEIUIOEMKOCTh-IUIOTHOCTh U CPaBHMUTE €€ C
9KCIIEPUMEHTANIBHOM.

Nmes kapTy B ocsix MoAyab FOHra-mioTHOCTh U UCIOJb3Ysl COOTBETCTBYIOLINE (PU3HUYECKHE
MOJIeNM, IOCTPOWTE KapTy B OCSIX MOJYJb CABMra-INIOTHOCTb M CPaBHUTE €€ ¢
IKCIIEPUMEHTAIBHOI

Nmes xapty B ocsx Momynb HOHra-mioTHOCTP M HCHOJIB3ys COOTBETCTBYIOIUE CBSI3b
TEOPETUYECKON NMPOYHOCTH ¢ MojyneM FOHra, moctpoiite KapTy B OcAX Hpezes MPOYHOCTH-
IUIOTHOCTb, CPABHUTE €€ C SKCHEPUMEHTATIBHONM M OOBACHUTE NPUUUHY CYIIECTBEHHOI'O
HECOOTBETCTBUSL.

Hcnonb3ys aanHbple Du10u, MOCTPONUTE KapTy MEXaHU3MOB Jie(popMaLii MEU € pa3MepoM
3epHa 100 MKM B OCsIX HallpsDKEHHE-TEMIIEpATypa.

IlepecTpoiite kapTy MexaHuU3MOB jaedopMalu Menu ¢ pasmepom 3epHa 100 MKM B ocsix
HanpsDKeHHe-TeMIlepaTypa B OCSIX CKOpPOCTh JedopMaluu-TeMIepaTypa, IOJIy4YdB B
KaueCTBE U30JIMHUU HaPSHKEHUE.

VYKaxure, Kak U3MEHUTCS KapTa MEXaHU3MOB Aedopmaiiui Meau ¢ pazmMepoM 3epHa 100 Mkm
B OCAX CKOPOCTb JepopMaruu-remnepaTypa (mepecTpoiTe KapTy) IpU U3MEHEHUU pa3Mepa
3epHa 10 10 MKM.

VYKaxure, KaKk HW3MEHHUTCS KapTa MeXaHM3MOB JeQopMalud MEAM B OCSAX HaIpsKeHHE-
Temreparypa ¢ pasmepoM 3epHa 10 MKM (mepecTpoiiTe KapTy) IpU W3MEHEHHHM HadaJbHOMN
MJIOTHOCTHU auciokaiuii B 10 pas.
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a)
1.

. YKaxuTe, Kak U3MEHHUTCS KapTa MEXaHU3MOB JiehopMaliuu Meau ¢ pazmepoM 3epHa 100 MM

B OCSX HampspKeHHe-TeMIeparypa (mepecTpoilte KapTy) mnpu A00aBiIE€HHMHM B MaTepuall
JETUPYIOLIUX 3JIEMEHTOB, 00pa3yIOIINX TBEPAbIA PacTBOP 3aMEUICHHS] B KOHLEHTPALUU 10
Ipeziena pacCTBOPUMOCTH.

VYKaxure, KaK ©3MEHUTCS KapTa MEXaHU3MOB eopMaIi Meau ¢ pazmepom 3epHa 100 Mkm
B OCSX HallpsDKeHHe-TeMIeparypa (IepecTpoiite kapTy) npu J00aBIeHUH B MaTEpUal
JIMCTIEPCHBIX YACTHII C XapaKTEPHBIM pazMepoM | MKM 1 00beMHOM gonei 1%.

Cpauute kapThl Mexanu3MoB jaedopmanuu st 'K (Cu) u OLK (W) metanios ¢
pazmepom 3epra 100 MxMm.

Wcnonb3ys kapThl MEXaHU3MOB Je(QopMalii U COOTBETCTBYIOIIME MOJIENH, CBS3bIBAIOIINE
CKOpOCTh JnedopManuy, BpeMsl A0 paspylieHHs W BEIMYUHY mpenena JaeopMaiuy,
HaKOIUIEHHOM B Marepuaje, IOCTpPOMTE KapTy MEXaHU3MOB pa3pylIeHUs] B OCSX
HalpspKeHHUe-TeMIepaTypa ¢ U30JIMHUSIMHU BPEMEHH /10 pa3pyLIEHUS.

VYkaxuTe, Kak U3MEHUTCS KapTa MEXaHU3MOB pa3pylIeHUs B OCSIX HalpsKeHUe-TeMIeparypa
Marepuaia ¢ pazmepom 3epHa 100 MM (mepecTpoiiTe KapTy) NMpU U3MEHEHUHU pa3Mepa 3epHa
1m0 10 MxM.

VYkaxuTe, Kak U3MEHUTCS KapTa MEXaHU3MOB Pa3pylLIEHUs B OCSIX HaNpsOKEHUE-TeMIepaTypa
Marepuaia ¢ pazmepom 3epHa 100 MKkM (TiepecTpoiiTe KapTy) mpu T00ABICHUH B MaTepHaT
JIETUPYIOIIUX 3JIEMEHTOB, 00pa3yoUUX TBEPAbI pacTBOP 3aMEIEHUsI B KOHIIEHTPAIUU JI0
npeiena pacTBOPUMOCTH.

VYkaxuTe, Kak U3BMEHUTCS KapTa MEXaHU3MOB pa3pylLIEHUs B OCSIX HaNpsKeHUEe-TeMIepaTypa
Marepuaia ¢ pazmepom 3epHa 10 MKM (mepecTpoiiTe KapTy) mpu J00aBJIICHHH B MaTepHall
JMCTIEPCHBIX YaCTHI] C XapaKTepHbIM pazMepoM 1 MkM 1 00beMHoOiIl osieit 1%.

VYkaxuTe, Kak U3MEHUTCS KapTa MEXaHU3MOB Pa3pyllIeHUs B OCSIX HaNpsLKEHUEe-TeMIepaTypa
Marepuana ¢ pazmepom 3epHa 100 MkM (mepecTpoiTe KapTy) MpH MU3MEHCHHH HadaJbHOU
IUIOTHOCTHU uciiokaruii B 10 pas.

CpaBaute kapThl Mexanu3MoB pazpymenns aist ['TIK (Cu) u OLIK (W) metanios ¢
pa3zmepoM 3epHa 10 MKM.

Ha ocHoBe kapT MexaHu3MOB JieopMallii U pa3pylIeHUs: B OCAX CKOPOCTh JedopMaluu-
HampspKeHHE MOCTPOWTE KapTy MEXaHH3MOB M3HOCA B OCSIX Harpys3ka-CKOPOCTh JBIKEHUS
KOHTpPTENA C U30JUHUSIMHU MMOCTOSHHOM TeMIlepaTyphl.

Ha ocnoBe kapr mexaHu3MoB nedopMallid U MOJEJCH, CBS3BIBAIOIIUX HAKOIUICHHYIO
nepopmanuio u npezen nedopMaln, MOCTPOTe KapTy MEXaHU3MOB YCTAJIOCTH U CPaBHUTE
¢ aKcriepuMeHTanbHON. OOBSICHUTE HECOOTBETCTBUE.

VYkaxuTe, Kak U3MEHUTCS KapTa MEXaHU3MOB yCTaJIOCTU MaTepuana ¢ pasmepom 3epHa 100
MKM (mepecTpoiiTe KapTy) mnpu A00aBleHMM B MaTepual JIETUPYIOIIMX 3JIEMEHTOB,
00pa3yoIuX TBEp/bld PACTBOP 3aMEIICHUS B KOHIICHTPAIUH JI0 Mpeeia paCTBOPUMOCTH.
VYkaxuTe, Kak U3MEHUTCS KapTa MEXaHW3MOB YCTallOCTH MaTepuana ¢ pazmepoM 3epHa 100
MKM (IIepecTpoiiTe KapTy) MpU U3MEHEHUH pa3Mepa 3epHa 10 10 Mkm.

YkaxuTe, Kak U3MEHUTCS KapTa MEXaHHW3MOB YCTaJIOCTH Marepuaia ¢ pazMepoM 3epha 10
MKM (TIepecTpoiiTe KapTy) mnpH [00aBI€HWHM B MaTepuad JAUCIEPCHBIX YACTHI[ C
XapakTepHbIM pa3MepoM 1 MKM 1 06beMHOI foeit 1%.

CpasuuTe kapThl Mexanu3MoB yctanoctu s 'K (Cu) u OLIK (W) metamioB ¢ pazmMepoM
3epHa 10 MKM.
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B) [Iporpammuoe obecnieuenne U MIHTepHET-pecypchl:

1. http://www.lib.unn.ru/ - caiitr ®ynnamenTanbaoi oubmuorexn HHI'Y.

2. http://www.unn.ru/books/ - ¢honx 06pa3zoBaTeabHBIX ICKTPOHHBIX pecypcoB HHI'Y.

3. http://eqworld.ipmnet.ru/ - caiit snexTponHoi oudnoTekn EqWord, conepikarinii KHUTH IO
OT/EbHBIM pa3esiaM JUCIUILTHHBIL.

4. http://www.sciencedirect.com — caiit MexayHapoaHoro wm3aatenbcTBa  «Elsiveiry,
NyONMKYIOIIEro CTaTbd HW  MOHOTpadWM MO aKTyalbHbIM HANpaBJICHUSIM  (PU3UKH
KOHJICHCHPOBAHHOTO COCTOSIHUSL W (H3UUECKOr0 MAaTepPHATIOBEICHHS, COBIAAIONIMNM C
TEMAaTHKOMN OT/CIbHBIX PA3/CJIOB MPETOAaBACMO# JUCIUILITHHBL.

5. http://elibrary.ru/defaultx.asp - poccwuiickas HaydHas 3aeKTpoHHas Oubnuoreka «Elibraryy,
NyOJMMKYIOIIasi CTaThH, TEMAaTHKAa KOTOPBIX COBMAMAeT ¢ TEMAaTHKOW OTACIbHBIX pa3ieioB
MpenoaBaeMoi TUCIUTUTAHBI.

7. MatepuaibHO-TEXHUYIECKOE 00eCTICUeHNE TUCITUTITIHBI

. IIOMEIIEHUS U TPOBENEHUS 3aHATHH: JIEKIMOHHOTO THITA, CEMHWHAPCKOTO THIIA,
TPYNIIOBBIX W WHIAWBUAYATHHBIX KOHCYJIBTAINH, TEKYIIEr0 KOHTPOJISI M MPOMEXKYTOYHON aTTeCTalnd, a
TaKKe MOMEIISHNS ISl XpaHeHUS W MPO(UIAKTHIECKOT0 00CTy>KHBaHUS 00OPYIOBaHUS M TIOMEIIECHUS
IUTS CaMOCTOSITETFHON paboThl 00yJaIOIMXCsl, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHIUKOW C BO3MOXKHOCTBIO
nonkmoueHns kK cetn "MHTepHer" m obecredeHMEM [OCTyma B O3JEKTPOHHYIO HWH(OPMAIMOHHO-
obpasoBarenbHyo cpexy HHI'Y;

. MaTepHaIbHO-TEXHUIECKOE 00ecIieueHne, HeoOX0IMMOe sl Pean3allii TUCIUILIAHBI,
BKJTFOUAs JTabopaTopHOe 000pyIOBaHUE;

. JIMIIEH3UOHHOE TporpamMHoe obecrieuenune: Windows, Microsoft Office;

. oOydaromecs: W3 4YHCiIa JIMI C OrPAaHHYCHHBIMH BO3MOXKHOCTSIMH  370POBBS

00eCTIeynBalOTCs DIEKTPOHHBIMH W (W) TEYaTHBIMA O0pa30BaTENbHBIMH pecypcaMu B (opmax,
aIaNITUPOBAHHBIX K OTPAaHUYEHHSM UX 37I0POBBSI.
pecypcam.

Pabouas mporpamma yueOHOW AMCHUIUIMHBI COCTaBJIEHA B COOTBETCTBHH C YYEOHBIM IIJIAHOM,
[lonoxxeHueMm 0 MOATOTOBKE HAyYHBIX M HAYYHO-TIENArOTMYECKUX KaJpOB B aclUpPaHType (aABIOHKTYPE)
(ITocranoBnenue IlpaButensctBa P® or 30.11.2021 Ne 2122), denepanbHbIMH TOCYAapCTBEHHBIMH
TpeOOBaHUSIMH K CTPYKTYpE MPOrpamMM IOArOTOBKM HAyYHBIX W HAyYHO-IIENArOrM4ecKuX KaapoB B
acimpantype (agproHkrype) (IIpukaz Munoopaayku PO ot 20.10.2021 Ne 951).
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