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1. MecTo u nejb AUCHUNIMHBI B cTpykType OIIOII

JuctunnnHa «AKTyasbHble HpoOsieMbl (PU3MKM, XMMUU M MEXaHMKM METaJUIOB, CIJIaBOB U
KEepaMUK» OTHOCUTCSI K YHCIy BJIEKTUBHBIX JUCIMIUIMH OOpa3oBaTENIbHOTO KOMIIOHEHTA MPOrpaMMEI
aCIMpPaHTYpPHl U U3ydaeTcs Ha 2 Toay oOydenus B 3,4 cemMecTpax.

enab AMCHUNIHHBI —

- TOTOBHOCTH CAMOCTOSITEJIBHO CTaBUTh CJIOKHBIC HAYYHO-HCCIIETOBATEIBCKAC —3a/1a4H,
CaMOCTOSITETIbHO TMPOBOJIUTH (DyHIAMEHTAIbHBIE WM TPHUKIATHBIC HCCIEIOBAHUS IO IIEPCIEKTUBHBIM
HanpaBJIeHUSIM (U3UKU KOHACHCHPOBAHHOTO COCTOSIHUSL 1 B CMEYKHBIX O0JIACTSIX.

- CIOCOOHOCTH pa3padaThiBaTh HOBBIE W HCIOJNB30BaTh COBPEMEHHBIE METOJbI HUCCIICIOBAHUS
CIIOKHBIX (DH3UIECKUX MPOIECCOB U 0OBEKTOB (MAaTEPHAIIOB), B TOM YHCIIE — UCIIOJB30BaTh COBPEMEHHBIC
METOAbl 00pa0OTKM SKCIEPUMEHTANBHBIX AaHHBIX U METOABI YHCICHHOTO MOAEIHPOBAHUS CIOKHBIX
(U3HIECKUX TIPOIIECCOB M OOBEKTOB

Ilnanupyembie pe3yJbTaTbl 00y4eHHS 10 JUCHUIIHHE

BBIITyCKHHK, OCBOMBLINI IIPOTPAMMY, TOJKEH

3Harth!

- 0a3oBBle MOAXOABI K TIPOBENCHUIO KOMIUIEKCHBIX  HCCIENOBAaHUNA ©  pa3padoTKe
MEXIUCIUIUIMHAPHBIX MPOEKTOB C HCIOJIb30BaHUEM OIIbITA, ONMMCAHHOTO B JUTEpaType MO UCTOPUH U
METOA0JIOTMU HAYKH;

- TeopeTrueckre ocHOBEI MSE;

- TEOPETHYECKHE OCHOBBI IPOEKTUPOBAHHS HOBBIX MaTEPHAJIOB;

- XapakTepHble OCOOEHHOCTH METOJOB M TPAHUIBI MPUMEHUMOCTH (DPM3WKH, XUMUH U MEXaHUKH
TBEPAOIO TENA;

- 0a30BBIE TIOJIXOMBI K PEHICHUI0 aKTyaJbHBIX MPAKTUYECKHUX 3a/1ad, CBS3aHHBIX C ONTHMH3AIHen
WH)XEHEPHBIX, TEXHOJOTUYECKHUX M IKCILTYyaTallHOHHBIX CBOMCTB MaTE€pPHAaJIOB.

YmMmern:

- BBISIBJIATH QJITOPUTMBI U TIOJIXO/IBI K PEIIEHUIO HCCIIEIOBATEILCKUX 3a]1ad Ha OCHOBE aHajw3a padoT,
COJIep KalllMX HOBBIC HJIEH W TEXHUYECKUE PEUICHUs] B MEeXIUCIUIUIMHApHOH obnacti MSE;- npuMeHsTh
MPEACTABICHUS TEOPUH CUMMETPUU KPUCTAIIOB U KPUCTAIIOXUMUU

MPUMEHATh TEOPETUYECKHE 3HAHWS B OOJNACTH (PU3UKH METAJUIOB, CILIABOB U KEPAMHK U (DHU3HUKH
CIIEKaHUsl JJIs1 TOCTPOEHHUA KapT SKCIUTYyaTAIllMOHHBIX, TEXHOJOTWYECKMX W WHXEHEPHBIX CBOWCTB
MaTepHUaoB;

- TPUMEHSTh 3HAaHHA B O0JACTH WMHTETPUPOBAHHOTO SI3bIKA MATEPUATIOBENICHUS JJISl PEIICHUS
aKTyallbHBIX 337ad B cdepe pa3pabOTKM W ONTUMH3AIMK MATEePUANIOB [UIsl Pa3iIMYHBIX BHUJIOB
MPOMBILIUIEHHOCTH;

- CTpPOMTh MOJENHW, TIO3BOJISIIOIINE ONHCHIBATH HW3MEHEHHE IapaMeTpoB HWH)KCHEPHBIX,
TEXHOJIOTHUYECKHUX M IKCILTyaTallMOHHBIX CBOMCTB B IIporiecce 00pabOTKK M SKCIUTyaTallH;

- BBIIETIATH KIIFOUEBBIE HANPABICHUS M 3a/1a4M B O0JACTH MaTepHAJIOBEAEHUS I CO3/IaHUS HOBBIX
MEPCIIEKTHBHBIX MTPOEKTOB, 0Aa3UPYIONINXCS HA HHTETPUPOBAHHOM SI3bIKE MaTEPUAIIOBEICHHUS;

Baaners:

- HaBBIKAMH aHaJIM3a W CHHTE3a OOJBIIMX OOBEMOB IUIOXOCTPYKTYPHPOBaHHON HH(OpMAIHY,
MeTOoJIaMU padoT ¢ OaHKaMH JIAHHBIX U pueMaMu GOpMUPOBAHUSI OAaHKOB 3HAHUH B MEKIUCIIUILTMHAPHON
ob6mactu MSE;

- HaBbIKAMH YIIPaBIEHUS HCCIIEI0BATENIECKUMHU IIPOEKTAMH B MEXIUCIUILTNHApHOW obmactu MSE;

3. CTpyKkTypa ¥ cogepkaHue TUCUMIIMHBI.



O0BeM JAUCHIUIUIMHBI (MOJyJIsl) COCTaBIsET 5 3.e., Bcero - 180 uacos, u3 koTopbix 108 yacos

COCTaBJIsICT KOHTAKTHasl paboTa 00yJaroIierocs ¢ mpenoapaTesieM (3aHsATHs JICKIIMOHHOTO ThIa — 72 4aca,
36 gacoB — mabopaTopHbIe paboThI), 72 Yaca COCTaBISIET CaMOCTOSITeIbHAs paboTa 00yJaromerocs.

Tabnuia 2
CTpyKTypa AMCIUTUTHHEL
B ToMm uncne
KoHrtakTHas paboTta, 9acoB R
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CraHoByeHHE coBpeMmeHHoro | 39 16 23
Matepuanosegenus  (MB).  SI3bik
COBPEMEHHOTO MaTepUAOBEICHHS
SI3bIK, TpaHUIBI TPHUMEHUMOCTH H | 35 14 10 11
npobieMsl (QU3MKK TBEPIOTO Tela B
MB
SI3BIK, TpaHWIBI TPUMEHUMOCTH H | 39 16 18 5
OpoOIeMBl XMMHH TBEPIOTO Tela B
MB
SA3pIk, TpaHWOBl TpuUMeHHMOcTH u | 35 14 21
pOOIeMBI MEXaHUKH TBEPIOTO Teja B
MB
Ioaxomabt K onucanuo | 32 12 8 12
MeXTUCIMIUITMHAPHBIX Tpobiem B MB
Ha CTBIKE (1)I/I3I/IKI/I, MEXAaHHUKHU U XUMHH
MaTepHaIoB
[TpomexxyTouHast aTTecTalusl: 3auer
| Utoro 180 | 72 | | 36 | | 72 |
Tabnuua 3
Copepxanue TUCITUTUINHBI
Ne Hanmenosanune pasnena Conepxanue pas3znena dopma dopMa TeKyIIero
1/ JIACITATUTIHBI MIPOBEICHUS KOHTpOJIS*
3aHATHUS
CoBpeMeHHbIE MeTObI
PEHTTeHOBCKOIi ONTHKH
1 Cranosnenue cospemenHoro | [Ipeamer W3yUYeHUS " | Jlexuun onpoc
matepuanoseietus (MB). SI3bIK | oopopHEIE KOHLICTIIIUAK
COBPEMEHHOT'0
COBPEMEHHOTO
MaTepUaIOBeIeHHs
MarepuanoBenenus. Kparkas
HUCTOpHUS HAyKU
marepuanosenenue.  O630p
OCHOBHBIX 3a/1a4, peliaeMbIX ¢
noMoieio  MeronoB  MSE.
S3BIK  KApT  WHXKEHEPHBIX,
TEXHOJIOTUYECKUX u

SKCILTYaTalluOHHBIX CBOICTB.




2 | SI3bIK, rpaHuLBl IPUMCHAMOCTH M | Ba3oBble MOHATHS M MeTOABI | JIekiuu, oTpoc
npoGiembl  QuHKH  TBEPAOTO | hysygy  TBEPHAOTO  TeNa, | PAKTHYECKHE
tena B MB

UCTIOJNIb3YEMbIC B | 3aHATHS
COBPEMEHHOM

MarepualoBeleHuu.  Mecrto

¢dbusuku TBepaoro Tena B MSE.
[Tpobnembl IPUMEHEHHS

s3bIKa M METOIOB (DU3UKH
TBEPAOTO Tella MPU PEUICHUH
aKTyaJbHbBIX 3amad
COBPEMEHHOTO

MaTepPHaJIOBEICHHUSI.

3 SI3BIK, TPaHULBI IPUMCHAMOCTU M | Fa30Bele MOHATHS M MeTOnbl | Jlekiuw, Omnpoc
npoOIeMbl XUMUH TBEPAOTO TeNa | y pyypyyy TBEPJIOTO Tena, | IpaKTHYECKHE
= MB UCTIOJIb3yEMbIC B | 3aHATHUSA

COBPEMEHHOM
MaTepualoBeleHuu.  Mecto
XuMuU TBepaoro teaa B MSE.
[TpoGnembr MIPUMEHEHUS
S3bIKa W METOJIOB XHUMHHU
TBEPAOTO Tella TPU PEUICHUH
aKTyaJIbHbBIX 3a1a4
COBPEMEHHOTO
MaTEepPHAJIOBEICHHUSI.

4 SI3BIK, TpaHUIBI NPUMEHUMOCTH U | Ba30Bble MOHATHA W MeTOAb! | Jlekmuu Otuer
HpOGHeMLI MEXaHUKU TBEPAOTO MEXaHUKH TBepI[OFO Teﬂa,
tena B MB

UCTIOJTb3yeMbIC B
COBPEMEHHOM
MaTepualoBeleHnH.  Mecto
MEXaHUKH TBEPJOTO Tela B
MSE. IIpo6ieMbl mpUMeHEeHHS
S3bIKa M METOJIOB MEXaHUKHU
TBEPJOTO Tella TPU PEHICHUH
aKTyaJbHBIX 3a1a4
COBPEMEHHOTO
MaTepuaIoBeIeHUSI.

5 TMoxompl K omucanuio | [Ipobrmema s3pIKa | Jlexinw, Omnpoc
MEKIMCUMILIMHAPHBIX  IPOOIIEM. | g peMeHHOT0 HPaKTHYECKHE
B MB Ha creike (U3HKH,

MexammKu 1 xuvun matepuanos | MATEPHATOBENICHUS, [Moaxoms! | 3aHSTHS
K PEIICHUIO
MEKTUCIATUTHHAPHBIX
npobsiem B MSE.

4. ®opMBbI OPraHU3aANMU U KOHTPOJISAA CAMOCTOSITEILHOI PA00ThHI 00y4AIOIIUXCA

[To wroram neKnuii ¥ MPAKTHYSCKUX 3aHATUH aCIIUPAHTHI TOTOBAT pedepaTsl (BCero /Ba),
BBITIOJTHEHHBIX C HCIIOJIb30BAHUEM TIOJTYUYEHHBIX 3HAHUNM M HABBIKOB, T€Ma KOTOPBIX CBs3aHA
HETIOCPEJCTBEHHO C TIPOOJIeMaMi COBPEMEHHOTO MaTepHAIOBEICHHS, KPOME TOTO TeMa JIOJDKHA
OBITH CBSI3aHA C 00JIACTHIO HAYYHBIX HHTEPECOB aCIHPAHTA.

Pedepar — nucemennas padota oobemMom 10-15 meyaTHBIX cTpaHUI.

[TpumepHas cTpykTypa pedeparta:

1. TwurynbHbIN THCT.



2. Ha otmenbHOW cTpaHUIlE cienyeT orjaBieHue (TUIaH, COJAEp)KaHHE), B KOTOPOM YKa3aHbI
Ha3BaHUS BCEX pa3lenoB (MMyHKTOB IUIaHa) pedepara U HOMEpa CTPaHUI], YKa3bIBAIOIINE
HAYaJIo 3TUX Pa3fesioB B TEKCTe pedepara.
Brenenne oobemom 1,5-2 cTpaHHIIbL.
OcHoBHas yacTh pedepara 0JHa WM HECKOJIBKO IJIaB (IOJMYHKTOB, Pa3iesioB), CTPYKTypa
KOTOH 3aBHCHUT OT 0003HAYEHHOU TEMBI.
5. 3akioueHHe COAEPKHUT TIJIaBHBIE BBIBOJbI, OTMEYAETCsS, KaK BBIIIOJHEHbl 33Ja4yud |
JOCTUTHYTHI JIM LIEJIH, CPOPMYJIMPOBAHHBIE BO BBEACHUH.
6. IlpunoxeHue MOXKET BKIIOYATh rpaduKu, TAOIUIbI, PACYETHI.
7. bubmuorpadus (cmucok nurepaTypsl). CHOHCOK COCTaBISETCS COTJIACHO —TpaBHJIaM
O6ubIMorpadgUIecKoro ONMuCcaHus.
3amuTa pedepara cOnpoBOKIAETCS cOOECEIOBaHUEM T10 TeMe pedepara.
[Ipumeps! TeM pedepaTos:
1. KapTbl uHXKEHEPHBIX CBOMCTB JIETKUX CILIABOB

How

2. KapTbl HHXEHEPHBIX CBOWCTB jKapOMPOYHBIX METAJIOB U CILIAaBOB

3. KapTbpl nH)XE€HEpHBIX CBOMCTB KOMIIO3UTOB C METAJUTUIECKON MaTpUIIEH

4. KapTbl HH)KEHEPHBIX CBOMCTB KOMIIO3UTOB C MOJIMMEPHOM MaTpuIeil

5. Pa3paboTka KapT MHKEHEPHBIX CBOWCTB OKCHUHBIX KEPAMUK

6. Kapra nedopmaruu cruraBoB Ha OCHOBE HEOTPAaHUYEHHBIX TBEPIBIX PACTBOPOB

7. TlocTpoeHne KapThl pa3pylIeHUs] HA OCHOBE KapThl AehopMariiu

8. Pa3paboTka KapT MEXaHHU3MOB YCTAJIOCTH TPAJIULIMOHHBIX JIETKUX

9. PazpaboTka KapT MEXaHU3MOB YCTAJIOCTH Il METKO3EPHUCTBIX JIETKUX CIUIABOB.
10. Pa3paboTka KapT MEXaHU3MOB N3HOCA OKCHJIHBIX KEpaMHK

Bonpockl, BEIHOCHMEBIE Ha CAMOCTOSITETFHOE U3yUYeHHE:
1. Ilpenensl U3MEHEHUs 3HAUEHUI TapaMeTpOB MHKEHEPHBIX CBOWCTB /IS pa3IMYHBIX MAaTepHAJIOB
2. ®Ou3nveckne U XUMUYECKHE MOJIEITH TPOILECCOB, KOHTPOIUPYIOMINX TEXHOJOTHUECKUE CBOWUCTBA
METaJUINYECKUX MaTepuasoB (CBOMCTBO 1O BHIOODY).
3. ®u3nUecKrue U XUMHUIECKHAE MOJIENN MTPOIECCOB, KOHTPOJIMPYIOIINX SKCIUTyaTallMOHHBIE CBOMCTBA
METaJUINYECKUX MaTepuasoB (CBOMCTBO 1O BHIOODY).

5. ®oHJ O1LIEHOYHDBIX CPEaCTB AJdd aTTeCTAHU 10 TMCHUIIJIHHE

5.1. Kpumepuu u npoyedypbsi oyeHu8anus pe3yibmamos ooyyeHus no OUCyuniuHe.
[Ipu BeIOTHEHNH BeeX padOT YUUTHIBAIOTCS CIIEAYIOLUINE OCHOBHBIE KPUTEPUU:

— YpOBEHb TEOPETHYECKHX 3HAHUH (MOApa3yMeBaeTcs He TOJBKO (OpMaIbHOE BOCIPOW3BEIEHHE
MHQOpPMalK, HO M TOHMMaHUE NpeAMeTa, KOTOpOoe MOATBEP)KAAETCS NMPAaBWIBHBIMH OTBETaMH Ha
JIOTIOJTHUTENIbHBIE, YTOUHSIOMINE BOMPOCHI, 3aaHHbIE WIEHAMH KOMHCCHH);

— YMEHHE HUCTIOJIb30BaTh TEOPETUIECKUE 3HAHUS NIPY aHAJTN3€ KOHKPETHBIX MPo0IeM, CUTYaIHii;

— Ka4yecTBO M3JIOKEHHS MaTepHuala, TO ecTb 000CHOBAHHOCTb, YETKOCTb, IOTHYHOCTD OTBETA, a TaKKe
€ro TOJHOTA (TO €CTh COAEPIKATEIHHOCTH, HE MCKITIOYAIOIIAst CKATOCTH);

- COCOOHOCTH yCTaHABIUBATH BHYTPU- U MEKIPEAIMETHbIE CBS3H,

- OPUTMHAIILHOCTD MBILIJICHHUS], 3HAKOMCTBO C AOTOJIHUTEIHLHON JTUTEPaTypol U Apyrue GaKTopbI.



Onucanue wravl OYEHUBAHUS HA npOMeofcymquOﬁ ammecmayuu 6 ¢0pMe 3a4dema

Ornenka YpoBeHb NOATOTOBIEHHOCTH, XapAKTEPU3YEMBIN OLIEHKON

3aumeno | cpaBHUBATH CYIIECTBYIOIINE TOIXOIBI M METOMBI K OIIEHKE PEe3yIbTATUBHOCTH HAYYHOU

BJIaICHUC TMPOrpaMMHBIM MaT€puajloM, IMOHUMAHHE CYHIHOCTU pacCMaTpUBACMbBIX
IIpouecCCoOB U ﬂBHCHHﬁ, YMEHHUE CaMOCTOATEIIBHO 0003HAYUTH HpO6J’ICMHLIC CUTyalnuu B
OopraHu3alii Hay4YHbIX HCCHGILOB&HHﬁ, CIIOCOOHOCTH KPUTUYCCKHU AHAIMU3UPOBATL U

JCATCIIBPHOCTH, CBO6OI[HO€ BJIaICHUEC MCTOYHUKaAMH, YMCHHUE YCTKO M SICHO H3JIaraTb
PE3YIbTAThI COOCTBEHHOM pa60Tm, CJICA0BaTb HOpMaM, IMNPHUHATBIM B HAaY4YHBIX
JUCKYCCHUSAX.

3a4meHo

HCTIOHMMAaHHEC CMBICJIa KITFOYCBBIX np06neM, HCOO0CTATOYHOC BJIAJICHHUC HaYKOBCquCKOﬁ
TCpMHHOJ’IOFHCﬁ, HCYMCHUE CaMOCTOATEIIbLHO 0003HAYUTH HpO6J’IeMHHC CUTYyaluu,
HECIOCOOHOCTD AHAJIM3UPOBATL U CPAaBHUBATH CYIICCTBYIOINUE KOHUICTIIIUHN, TIOAXOAbI U
METObl, HEYMCHHC SCHO H3JIaraTb PpE3YJIbTaThbl COOCTBEHHOU pa6OTBI, CJIICOOBATh
HOpMaM, IIPUHATBIM B HAYYHBIX JUCKYCCHUAX.

He

10.

11.

12.

13.

14.

5.2. Ilpumepvl munogvix KOHMPOAbHLIX 3A0AHUU ULU UHBIX MAMEPUANLO8, UCNOTb3)EMbIX
0J15 OYEHUBAHUSL Pe3YIbMAmMOo8 00yUeHUs N0 OUCYUNTIUHE

Onumure «nupamMuy» MatepuanoBeneHus. Jlaiite nogpoOHOe onucaHue ee 3JI€MEHTOB.
IlepeuncirTe OCHOBHBIE MHKEHEPHBIE CBOMCTBA MaTepuanoB. Kak mapameTpsl 3 TUX CBOMCTB
CBSI3aHbI CO CTPYKTYPOH M COCTaBOM MaTEpHAJIOB?

Onumure BIMSHUE TapamMeTpoB Makpo(opMbl Ha HHXXEHEPHBIE CBOWCTBA W3JEIUS.
[TpuBenuTe NpUMeEpBHI.

Onumure BIUSHUE IapaMeTpPOB MHUKPOGOPMBI Ha WH)KCHEPHBIE CBOMCTBAa W3JIENHS.
[TpuBenuTe NpUMeEpBHI.

PaccMoTpuTe THUNMYHYIO KapTy HH)KEHEPHBIX CBOMCTB B OCAX MoAydb HOHra-mioTHOCTb.
OnumuTe xapakTepHble OOJIACTH, KOTOPble Ha HEW BBIIENAIOTCA U OOBACHUTE NPUUYMHY
BO3HUKHOBEHHUS 3THX oOjacTedl. YKaxkuTe crocod ONpeneieHus TPaHUL] MEeXIy ITHUMHU
o0nacTsamu.

PaccMOTpHUTE TUITHYHYIO KAPTY UHAKEHEPHBIX CBOMCTB B OCAX TPEUIUHOCTOUKOCTh-TUIOTHOCTD.
Onummre xapakTepHble 00JacTH, KOTOpPblE Ha HEH BBIICISIOTCS M OOBSICHUTE NPUUYUHY
BO3HUKHOBEHHUS 3THX obOnacTtedl. YKaxuTe crocod OIpeleNeHusl TPaHULl MEXIy STHMHU
o0nacTsamu.

PaccMOTpHUTE TUIIMYHYIO KAPTY MHIKEHEPHBIX CBOMCTB B OCSX TEIJIONPOBOAHOCTh-IIOTHOCTD.
OnummMre xapakTepHble 00JacTH, KOTOpPblE Ha HEH BBIICISIIOTCS M OOBSICHUTE NPUUUHY
BO3HUKHOBEHHUS 3THX obOnacTtedl. YKaxuTe crocod OIpeNeNeHusl IpaHUl] MEXIy 3THMHU
o0nacTsamu.

OnumuTe 3KCHepUMEHTANbHBIM COocO0 MOCTPOEHUS KapT MH)KEHEPHBIX CBOMCTB B OCSX
MOyJib KOHTa-IIOTHOCTb.

OnumuTe SKCHepUMEHTANbHBIM CcOoc00 MOCTPOEHUS KapT MHXKEHEPHBIX CBOMCTB B OCSX
TPEIIMHOCTOMKOCTh-TNIOTHOCTb.

OnumuTe KCHepUMEHTANbHBIM Ccoco0 MOCTPOCHUS KapT MHXKEHEPHBIX CBOICTB B 0OCAX
TEIJIONPOBOJHOCTh-TNIOTHOCTb.

OnumuTe MoJeNH, ¢ MOMOIIbIO KOTOPBIX MOXHO ObLIO ObI MOCTPOUTH 00JACTH KapThl UIIH
BCIO KapTy MHKEHEPHBIX CBOMCTB B OCSAX MOyJb HOHra-miaoTHOCTS.

OnumuTe MoJeNH, ¢ MOMOIIbI0 KOTOPBIX MOXHO ObUIO OBl MOCTPOUTH OOJIACTH KapThl WK
BCIO KapTy WH)KEHEPHBIX CBOMCTB B OCAX TPEIINHOCTONKOCT-TIJIOTHOCTb.

OnumuTe MoJeNH, ¢ MOMOIIbIO KOTOPBIX MOXHO ObLIO ObI MOCTPOUTH 00JACTH KapThl UIIH
BCIO KapTy MH)KEHEPHBIX CBOMCTB B OCSAX TEIUIONPOBOIHOCTh-TIJIOTHOCTb.

PaccmoTpuTe THIIMUHYIO KapTy criekanus. ONMIIUTe XapakTepHble 00JaCTH, KOTOpble Ha Hel
BBIJICJIAIOTCS U OOBSCHUTE NPUYMHY BO3HUKHOBEHHUS 3THUX o0yacTed. YKaxure crnocod
OTIpeNIeNIeHNUs TPAHUL MEXKAY 3TUMHU OOJIACTSIMHU.



15.

16.

17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

PaccmoTpute THNMYHYIO KapTy Aegopmanuu. OnuimTe XxapakTepHble 00JacTh, KOTOPbIE Ha
HEH BBLACTSIOTCS U OOBSICHUTE MPUYMHY BOSHUKHOBEHHS THX OOJIACTEeH. YKaXXKUTE CIIOCO0
OIpeIeNIeHUs TPAHUL MEKAY 3TUMU O0JIACTSIMH.

PaccMoTpuTe THIMUHYIO KapTy cBapku. ONUIINTE XapaKTepHble 00JaCTH, KOTOPbIE Ha HEH
BBIJICJIAIOTCS U OOBSICHUTE NPUYMHY BO3HUKHOBEHHUS 3THUX oOOJlacTel. YKaxure crocol
OTIpENIeIICHNUs TPAHUL] MEXKIY 3TUMHU OOJIACTSIMU.

OnumuTe SKCIepUMEHTAIbHBIN CII0CO0 NOCTPOSHUS KapT CIICKaHMSL.

OnumuTe SKCIepUMEHTAIBHBIN CIT0CO0 MOCTPOCHUS KapT AepOopMalnu.

OnumuTe SKCIepUMEHTAIbHbIN CII0COO MOCTPOCHUS KapT CBAPKH.

OnumuTe MOJeNH, ¢ MOMOIIBIO KOTOPBIX MOXHO ObUIO ObI MOCTPOUTH OOJACTU KAPTHI MU
BCIO KapTy CIIEKaHMS.

OnumuTe MOJeNH, ¢ MOMOIIBIO KOTOPBIX MOXKHO OBbLIO ObI MOCTPOUTH 00JACTH KapThl UIIH
BCIO KapTy aepopManuu.

Onumure MOJEeNH, C TIOMOIIBIO KOTOPBIX MOKHO OBLTO OBl TOCTPOUTH OOJACTH KapThl HIIH
BCIO KapTy CBapKHU.

PaccmoTpuTe THIMUHYIO KapTy u3HOca. ONUIINTE XapaKTepHble 00JacTH, KOTOpbIE Ha HEH
BBIJICJIAIOTCA U OOBSCHUTE NPUYMHY BO3HUKHOBEHHUS 3THX o0OyacTed. YKaxure crocod
olpezesieHus: TPaHUL] MEXKIAY ATUMH 00JIaCTIMU.

PaccMmoTpuTe THIMUYHYIO KapTy paspyumeHus. Onummure xapakTepHble 00J1acTi, KOTOpbIE Ha
HEH BBIACTSIOTCS U OOBSICHUTE MPUYMHY BO3HUKHOBEHHUS THX OOJIACTEH. YKaXKUTE CIIOCO0
OIIpeIeNIeHUs TPAHUL MEKIY 3TUMHU OOJIACTSIMHU.

PaccMoTtpuTe TUIIMYHYIO KapTy ycTanocTu. ONUIIUTE XapaKTepHble 00J1aCTH, KOTOPbIE HAa HEH
BBIJICJIAIOTCA U OOBSICHUTE NPUYMHY BO3HUKHOBEHHS 3TUX oOiacTeil. YKaxuTe crocod
olpezesieHus: TPaHUL] MEXKIY ATUMH 00JIaCTIMHU.

Ha ocHoBe cOopa M aHamm3a SKCHEPUMEHTANbHBIX JAHHBIX IOCTPOMTE KapTy B OCAX
TEII0EMKOCTh-TNIOTHOCTb.

Ha ocHoBe cOopa 1 aHanm3a SKCIEPUMEHTAIbHBIX JaHHBIX MOCTPOMTE KapTy B OCSIX Hpeaes
TEKy4eCTU-TUIOTHOCTb.

Ha ocHoBe cOopa M aHamm3a SKCHEPUMEHTANbHBIX JAHHBIX IOCTPOMTE KapTy B OCAX
KO3 (UIIMEHT TEMJIOBOTO PACIIUPEHUSA-TIIIOTHOCTb.

HNmes kapTy B OCSIX TEIUIONPOBOAHOCTH-IUIOTHOCTh M HCIIONB3Ysl COOTBETCTBYIOLIHUE
¢uznyeckue MOJENIU, MOCTPONUTE KapTy B OCAX TEIUIOEMKOCTh-IUNIOTHOCTh U CPaBHUTE €€ C
DKCIEPUMEHTAIbHOM.

Nmes xapTy B ocsix Moysib KOHra-mioTHOCTh U UCHOJIb3YSl COOTBETCTBYIOLINE (pU3HUECKHe
MOJIEJIM, IOCTPOMTE KapTy B OCSIX MOIYJIb CIBUIA-IJIOTHOCTb W CPAaBHUTE €€ C
AKCIEPUMEHTAIBHOMN

Nmes xapTy B ocsix MoZAyib FOHra-IjioTHOCT M HCIONIB3Ysl COOTBETCTBYIOLIUE CBS3b
TEOPETUUECKON MPOYHOCTH ¢ MoayieM FOHra, moctpoiite KapTy B OCSIX Mpeaes IPOYHOCTH-
IUIOTHOCTb, CPAaBHUTE €€ C HKCIEPUMEHTAIbHOM M OOBSICHUTE MPUUYHMHY CYIIECTBEHHOTO
HECOOTBETCTBHUSI.

Hcnonb3ys naHHble DO, MOCTPONWTE KapTy MEXaHU3MOB JedopMali MEAU C pa3MepoM
3epHa 100 MKM B OCSIX HaIpshKEHHE-TEMITEpaTypa.

[TepectpoiiTe kapTy MeXaHU3MOB Jedopmanuu Meau ¢ pasmepoM 3epHa 100 MKM B ocsix
HaIpsDKEHUe-TeMIIepaTypa B 0CsIX CKOPOCTh Aeopmanun-reMneparypa, HojayyuB B KaUecTBe
W30JIMHUN HalpsKEHUE.

VYkaxuTe, Kak UI3MEHUTCSI KapTa MEXaHU3MOB JieopMaii Meu ¢ pazmepoM 3epHa 100 Mkm
B OCSIX CKOpPOCTh JedopMalu-TemMreparypa (mepecTpoiire kapTy) npu U3MEHEHUH pa3mepa
3epHa 10 10 MxMm.

VYkaxure, Kak M3MEHUTCS KapTa MeXaHU3MOB JedopMallMd MEAM B OCAX HampspKeHue-
Temmeparypa ¢ pazmMepom 3epHa 10 MkM (mepectpoiiTe KapTy) MpU U3MEHEHUU HadyallbHOU
IJIOTHOCTHU Auciokaruii B 10 pas.
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. YKaxuTe, KaKk U3MEHUTCS KapTa MEXaHU3MOB JehopMaIiK Meiu ¢ pazmepoM 3epHa 100 Mxm
B OCAX HampspKeHue-TemnepaTrypa (mepecTpoiiTe KapTy) NpH J00aBJICHHHM B MaTepHall
JIETUPYIOIIUX 3JIEMEHTOB, 00pa3yIONIUX TBEP/bI PACTBOP 3aMEUICHUS B KOHILIEHTPALMUU 10
Ipejiena pacTBOPUMOCTH.

VYkaxuTe, Kak UI3MEHUTCS KapTa MEXaHU3MOB JiehopMaliii Meau ¢ pazmepom 3epHa 100 Mmxm
B OCAX HampspKeHue-TemnepaTrypa (mepecTpoiiTe KapTy) NpH J00aBJICHHHM B MaTepual
JUCIIEPCHBIX YaCTHUIl C XapaKTEPHBIM pa3zMepoM 1 MKM U 00beMHO noneit 1%.

CpasuuTte kapThl Mexanu3moB aedopmanmu as LK (Cu) u OLIK (W) metamos ¢ pazmepom
3epHa 100 Mkm.

Hcnonb3ys KapThl MEXaHU3MOB Je(OpPMALUU U COOTBETCTBYIOIINE MOJICIIH, CBSA3BIBAIOIINE
CKOpocTh JnedopManuu, BpeMs [0 pa3pylleHHs W BeJIWYMHY Mpenena aedopMaiuu,
HAKOIUIEHHOH B MaTepuale, OCTPONTE KapTy MEXAaHU3MOB pa3pyLIEHUsI B OCSIX HalpsyKEHUE-
TEeMIepaTypa ¢ U30JIMHUIMU BPEMEHH JI0 pa3pyLICHUSI.

VYkaxuTe, KaKk U3BMEHUTCS KapTa MEXaHU3MOB pa3pyIlEHUs B OCSIX HalpsKeHUe-TeMIieparypa
MaTepuaia ¢ pazmepom 3epHa 100 MmxM (mepecTpoiiTe KapTy) IpU U3MEHEHUHU pa3Mepa 3epHa
10 10 MxM.

VYkaxkuTe, KaKk U3BMEHUTCS KapTa MEXaHU3MOB pa3pyIIeHUs B OCAX HaNpsHKEHUE-TeMIiepaTypa
marepuaia ¢ pasmepom 3epHa 100 MkM (mepecTpoiite KapTy) npu A00aBICHUH B MaTepHal
JIETUPYIOIIUX 3JIEMEHTOB, 00pa3yIOIIUX TBEP/bI PACTBOP 3aMEUIECHUS B KOHILIEHTPALUU 10
npejiena pacTBOPUMOCTH.

VYkaxkuTe, KaKk U3BMEHUTCS KapTa MEXaHU3MOB pa3pyIIeHUs B OCAX HampsyKEeHUe-TeMIiepaTypa
MaTepuaia ¢ pazMepoM 3epHa 10 MKM (mepecTpoiiTe KapTy) npu J00aBICHUH B MaTepHall
JTUCTIEPCHBIX YaCTHUIl C XapaKTEPHBIM pa3zMepoM 1 MKM U 00beMHOl nosneit 1%.

VYkaxkute, KaKk U3BMEHUTCS KapTa MEXaHU3MOB pa3pyllIeHUs B OCAX HalpsyKeHUe-TeMIlepaTypa
MaTepuana ¢ pasmepom 3epHa 100 MkMm (mepectpoiiTe KapTy) MpU U3MEHEHHHM HAYalbHOM
MJIOTHOCTHU Auciokaruii B 10 pas.

Cpasnure kapThl MexaHu3MoB pazpyuenus s 'K (Cu) u OLIK (W) metamioB ¢ pazmepom
3epHa 10 MxM.

Ha ocHoBe kapT MexaHHU3MOB jAedopMali U pa3pylIeHUs B OCSIX CKOPOCTh jAedopMariiu-
HaIpsDKEHUE MOCTPOMTE KapTy MEXaHM3MOB M3HOCA B OCSX HAarpy3Ka-CKOpPOCTb JABM)KECHHUS
KOHTpPTENA C U30JMHUAMHU MMOCTOSTHHON TEMIEPATYPBHI.

Ha ocnoBe kapt mexaHu3MOB JedopMaluud W MOJEJEH, CBS3bIBAIOUIUX HAKOIJICHHYIO
negopmMaluio U npejen aepopMannu, HoCTpOTe KapTy MEXaHU3MOB YCTAJIOCTU U CPaBHUTE
¢ ’KcrepuMeHTanbHON. OOBICHUTE HECOOTBETCTBHUE.

VkaxuTe, Kak U3MEHUTCS KapTa MEXaHU3MOB yCTAJIOCTH MaTepuaia ¢ pazmepom 3epHa 100
MKM (mepecTpoiTe KapTy) Hpu J0OaBJICHHMM B MaTepHall JETUPYIOIIUX 3JIEMEHTOB,
00pa3yIoLIMX TBEPAbII pacTBOP 3aMEIleHUs B KOHIIEHTPAIMU 10 Mpejesa pacTBOPUMOCTH.
VkaxuTe, Kak U3BMEHUTCS KapTa MEXaHU3MOB yCTAJIOCTH MaTepuaia ¢ pazmepom 3epHa 100
MKM (TIepecTpoiiTe KapTy) Mpu U3MEHEHUH pa3Mepa 3epHa 710 10 MKMm.

VYkaxkuTe, Kak '3MEHUTCS KapTa MEXaHU3MOB yCTaJIOCTU MaTepHaa ¢ pasmepoM 3epHa 10 Mkm
(mepecTpoiiTe kapTy) mpu 100aBIEHUU B MaTepHall TUCIEPCHBIX YACTHI[ C XapaKTEPHBIM
pasmepom 1 MkM 1 0O0beMHOU foei 1%.

CpaBuute kapTel Mexanu3moB yctanoctu 1 'K (Cu) u OLIK (W) merannoB ¢ pazmepom
3epHa 10 MKM.
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3. http://eqworld.ipmnet.ru/ - caiit anekrponnoii 6nbnmorexku EqWord, cogeprkainuii KHUTH 110
OT/ICIbHBIM pa3jiesiaM AUCIUILIHHBL.
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nyONUKYIOMIEr0 CTaTbd M MOHOTpaUH [0 aKTyajdbHbIM HAMpaBICHUAM (UUKH
KOH/ICHCHPOBAHHOTO COCTOSIHMST W (DU3UYECKOTO MAaTEPUATIOBEACHUS, COBIAMAIONIMNM C
TEMATHUKON OT/IEIBbHBIX PAa3/e/IOB MPENOAaBaeMOM TUCIUTLTHHBI.

5. http://elibrary.ru/defaultx.asp - poccuiickas HayuHas 3nekTpoHHas Ooubmmoteka «Elibraryy,
nyOJIUKYIOIasi CTaThH, TeMaTHKa KOTOPBIX COBIAJAET C TEMATHKOW OTACIBHBIX pa3ieioB
MPENnoaBacMOil AUCUUTUIHHBI.

7. MarepualibHO-TeXHUYECKOe 00eCIIeYeHNE TUCIUTUINHBI

. MOMEIIEHHUS JUId TPOBEACHUS 3aHATHH: JEKIMOHHOTO THIA, CEMHHApPCKOTO THIIA,
TPYNIOBBIX W WHAMBHUIYAJIBHBIX KOHCYJIBTAI[MH, TEKYIIET0 KOHTPOJS M MPOMEXYTOUYHOW aTTecTalui, a
TaKXXe MMOMEIICHUS sl XpaHeHUSI U NPO(QUIAKTUIECKOro 00CIy>KHBaHUSI 000pYIOBaHHUS M ITOMELICHUS
JUTSL CAMOCTOSITETIbHOM paboThl 00yYaIOIIMXCS, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOW ¢ BO3MOKHOCTBIO
nogkmoueHus K cetd "MHTepHer" M obOecniedueHHEM JOCTyNa B JJIEKTPOHHYIO HH(OPMAalHUOHHO-
oOpazoBarenbHyto cpeny HHI'Y;

o MaTepUalibHO-TEXHUYECKOe 00eCIieyeHne, HeOOX0MMOe Ul PeaIn3allii JAUCIUTUTHHBL,
BKJIIOYAs JTaOOpaTOpHOE 000pYI0BaHHUE;

. JMLEH3UOHHOE IporpammHoe obecrieuenue: Windows, Microsoft Office;

o oOydJaromuecs M3 4YHCIAa JIMI C OrPAaHWYCHHBIMH BO3MOYKHOCTSIMH  3/I0POBBSI

o0ecreyrBaloTCsl AJIEKTPOHHBIMA W (WJIM) IeYaTHBIMA OO0pa3oBaTeNbHBIMH pecypcamu B (opmax,
aJaNTHPOBAHHBIX K OTPAaHUYECHUSAM UX 3/I0POBBSI.
pecypcam.

Pabouass mporpamma yueOHOW AMCLIUIUIMHBI COCTaBJIEHA B COOTBETCTBHM C YUYEOHBIM IIJIAHOM,
[lonoxeHneM 0 MOArOTOBKE HAYUYHBIX M HAYYHO-IIEAarOrMYECKUX KaJpOB B aclUpaHType (aABIOHKTYpE)
(ITocranosnenmne IlpaBurensctBa P® ot 30.11.2021 Ne 2122), ®deaepanbHbBIMH TOCYJapCTBEHHBIMHU
TpeOOBaHUSIMH K CTPYKTYpE MPOrpaMM IOATOTOBKM HAYYHBIX W HAy4HO-TIEAArOrMYECKUX KaJIpoB B
acnupantype (agproakType) (IIpukaz Munoopuayku PO ot 20.10.2021 Ne 951).
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