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1 Ilean ocBOEHHH JUCHUILIHHDI

Heasvu ocBoenus nucuumiinabl «<MATEPUAJIOBEJEHUE» aBasiioTces: npuodpe-
TEHHE CTYACHTAMH TCOPETHUYECKUX 3HAHUK O 3aKOHOMEPHOCTSIX, OMPEACIISIIONIUX CBOMCTBA Ma-
TEPUAJIOB, NMPAKTUYECKUX HABBIKOB KOHTPOJIS U MPOTHO3UPOBAHUS CBOWCTB U IMOBEJCHUS Marte-
pHAJIOB B Pa3JIMYHBIX YCIOBUAX MX OOpPaOOTKHM W IKCIUTyaTallid, HEOOXOIUMBIX OakajaaBpy IO
npodunto «HOBeMpHbIe W MPOMBIILJIEHHbIE JUTEHHbIE TEXHOJOTHHW» IS IJI0JOTBOPHON
Hay4YHO-MCCJIEA0BATEIbCKON U MTPOU3BOICTBEHHO-TEXHOJOTHUYECKON AEATEIbHOCTH.

2 MecT0 JTUCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NMPOrpaMMbl MOATOTOBKH 0a-
KajaBpa

JMucnumimnaa b1.B.05 MaTtepuanoBegeHue BXOIUT B BApHATUBHYIO YacTh O1oka 1 00-
pa3oBaTeNbHOI MPOrpaMMBI.

JList u3ydeHust TUCIUTUIMHBI HEOOXOAMMBI 3HAHUS (YMCHHSI, BJIAJICHUS), CPOPMUPOBAH-
HBIE B PE3yJIbTAaTE U3yUCHUS:

- mucuuIuinH 6a3oBoi yactu Omoka 1: B1.5.10 ®usuka; b1.5.11 Xumus, b1.5.13 Met-
pOJIOTHUS CTAaHAAPTHU3AIUS U CePTHPUKAIS;

- TUCITUIUIMH BapraTuBHOM dacTu Oyoka 1: 51.B.02 ®dusndeckas Xxumus;.

3uanus (YMeHUs, BIAJCHHS), MOJIYYCHHbIE NMPU U3YYCHUH AAHHOW TUCHUILUIMHBI OYAyT
HEOOXOIUMBI JIJIs1 OCBOCHHS TIOCIEAYIOIINX JTUCIUTLINH:

- aucuuIuiuH 0azoBoil yactu 6moka 1: b1.5.21 Meroasp! uccinenoBanuii MarepuaioB U
nporeccos; b1.5.22 MonenupoBanue mporeccoB U 00bEKTOB B METaJUTYPr UM,

- TUCLMIUIMH BapuaTuBHOM yacTu Oioka 1: b1.B.07 TexHonorun nuTeitHOro mMpou3BOI-
ctBa; b1.B.09 [IpousBoacTBo otnuBok u3 cranu u uyryna; b1.B.10 [Ipou3BoacTBO OTIMBOK U3
uBeTHbIX ciiaBoB; b1.B.11 IIpoaBmwxkenue Hayunoit npoaykuun; b1.B.12 CnenuansHsie croco-
6b1 muThst; b1.B.14 CtpykTypooOpazoBaHue B OTIMBKAX;

- TUCLMIUIMH 10 BbIOOpY BapuaTtuBHON yactu 61so0ka 1: b1.B.JIB.06.01 CnenuanbHblie uy-
ryusl; b1.B.JIB.07.02 OcHoBbl cunTe3a crutasos; b1.B.JIB.08.02 KHUP; b1.B./IB.10.02 OcHo-
BbI TexHrueckoro Teopuecta; b1.B./[B.11.01 Texnonorus roBenupHoro auths; b1.B./[B.11.02
[Tpon3BOACTBO OTIMBOK U3 IILJIAKOB,;

- IPaKTUK BapuaTUBHOMN yacTu Oi0Ka 2: b2.B.02(Y) YueOHast — npakTHKa 1Mo MOTYYCHHUEO
MIEPBUYHBIX MPOPECCHOHATBHBIX YMEHUHN W HABBIKOB, B TOM YHUCJIC MIEPBUYHBIX YMCHUN W HABBI-
KOB Hay4HO-HccnegoBarenbckoil nestensuoctr; b2.B.03(I1) [IpousBoacTBeHHast — MpakTUKa MO
MOJIYYCHUIO TPOPECCHOHATIBHBIX YMEHUW U OmbITa MNpo(ecCHOHATBFHON NeATebHOCTH,
b2.B.04(IT) [IpousBoacTBEHHAs — MPEIIUIUIOMHAs MPAKTUKA,

- TOCYJIapCTBEHHOW MTOTOBOM aTTectanuu 0a3oBoi yactu Oyioka 3: b3.5.01 [Toaroroska
K cladye U cAada rocygapctBeHHOro sk3ameHa; b3.5.02 IloaroToBka k 3amure W 3amuTa BbI-
MTYCKHON KBATM(PUKAIIMOHHON PaOOTHI.

3 Komnerenuuu oOy4yawmerocsi, ¢GopMupyembie B pe3yJibTaTe OCBOCHHS
AUCHHUILVINHBI, U INIAHMPYeMble pe3yJbTaThbl 00y4eHust

B PE3YIbTAaTC OCBOCHUA NUCHUIIJIMHBI ((MaTepI/IaJIOBe)lCHI/IC» 06yanOIHHﬁCﬂ JOJIKEH 00-
JagaThb CICAYIOIUMHA KOMIICTCHIUAMMU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUeHHs
KOMIETEHIIUH




CTpyKTypHBII
AJIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

INK-12 — cnoco0HOCTHI0 OCYIIECTBJSITH BHIOOP MaTEPHAJIOB /I H3/1eJIUI PA3JIMYHOTO
HA3HAYEHHUS C YUYETOM IKCILIYAaTAMOHHBIX TPeOOBAHMI M OXPaHbI OKPY KAaKIel cpebl

3HaTh

— OCHOBHBIE OIIPEJENICHHS U IOHATHUS MaTepUaIOBEICHUS;

— OCHOBHBIE METO/Ibl HCCIIEJIOBAaHU, NCIIOIb3yEMBIX B MaTepUallOBeIe-
HUM,

— CYLIHOCTbh U 3aKOHOMEPHOCTH IIPOLECCOB IPH KpUCTALIU3aLMH, 1edop-
Maliy, Harpese Ae(opMHUPOBaHHBIX METALIOB,;

— CYLIHOCTh M 3aKOHOMEPHOCTH (ha30BBIX M CTPYKTYPHBIX MPEBPALICHUN B
CIJIaBax MPU TEPMUYECKOM, TEPMO-MEXaHUIECKOM U XUMHKO-TEPMUYECKOM
BO3JCHUCTBHSX;

— BIHUSHHE CTPYKTYPHBIX XapaKTEPHCTUK Ha CBOWMCTBA MaTEpUANOB M UX
W3MEHEHHUS T10J BIMSHHUEM YCIIOBUIM IPOU3BOJCTBA, OOpPaOOTKU U IKCILTya-
TaIuH;

— OCHOBHBIE THIBl KOHCTPYKIIMOHHBIX ¥ HHCTPYMEHTAIBHBIX MaTepHAJIOB
TUISL U3JIETAN PA3IMYHOTO HAa3HAYEHUS C YUETOM IKCIUTYaTallMOHHBIX TPeOo-
BaHUI U OXpaHbl OKPY’KaIOIIeH cpebl

YmeTh

— AHAJIM3MPOBATh JIAHHBIE O CTPYKTYpe M CBOWCTBAX, TEXHOJOTMYECKUX
Ipoleccax MPOU3BOACTBA, 0OPabOTKM W MOTU(PHUKALUN MaTEepUalIOB M IO-
KPBITUI IPUMEHUTENHFHO K PEHICHUIO TOCTaBICHHBIX 3a/1a4;

— BBIOMpaTh MaTepHai A W3TOTOBJICHUS JACTaled M M3ACIUN MPUMEHU-
TEJIFHO K PEIICHHIO TIOCTABICHHBIX 3314

— mpuoOpeTaTh 3HAHHS B 00JIACTH MaTEPUATOBEICHUS;

— TPHUMEHATh MaTepHAIOBETYECKHE 3HAHHWS B TMPOQECCHOHAIBLHOU Jes-
TEJBHOCTH; MCIIOJIb30BaTh X Ha MEXKAMCIUIUIMHAPHOM YPOBHE

Bnanerts

— NpodecCHOHANIbHBIM S3bIKOM B 00JIaCTH MaTepUaIOBEACHMUS;

— HPAKTUYCCKHUMU HABBIKAMU HCIIOJIB30BAHUSA OCHOBHBIX METOAOB HCCJIC-
JOBaHUs B obnactu MaTCpHUATIOBCACHUSA,

— BO3MOXHOCTBIO MEXIMCUMIUVIMHAPHOTO TNPUMEHEHUs] MaTepHuaioBejie-
HHS;

— HaBBIKAMM OIIEHKH TEXHOJOTHYECKHX U CIYKEOHBIX KauecTB MaTepua-
JIOB IIyTEM KOMIUIEKCHOI'O aHalau3a UX CTPYKTYpPBI U CBOMCTB, a TaKXKe pe-
3yNbTaTOB (U3UKO-XUMHUECKUX, KOPPO3ZHUOHHBIX U IPYTUX UCIIBITAHUI

4 CTpyKTypa U collepkaHue JMCUUILUIUHBI (MO1YJIs1)

OO0mmas TpyA0€MKOCTh AUCITUIUTHHBI cOCTaBisieT 9 (4+5) enqunni, 324 (144+180) yaca:
— — KOHTakTHas pabora — 124,8 (52,8+72) akax. gaca:

—  — aynutopHas — 119 (51+68) akan. yacos;

—  — BaeayautopHas — 5,8 (1,8+4) akan. yacos

— camocrosTensHas padora — 163,5 (91,2+72,3) vacos;
— TOATOTOBKA K 3K3ameny — 35,7 (0+35,7) gaca.
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Paszgen 1 4
1. Bgenenue. Ctpoenue u cBoiictBa me-| 4 |4 1/0U 10,2 [IpopaboTka TeopeTHueCcKOro Texywuii koHmpob [IK-12 — 3yB
Tayu1oB. MeTobl uccaea0BaHus (JIeKIIMOHHOT0) MaTepuaia; moja- |YCTHBIN 3KcIpecc-onpoc 3a-
MartepuanoBenenue. Ponp marepuana B TOTOBKA K Ta0OPAaTOPHBIM 3aHS- |IIUTa Ja0OPAaTOPHBIX paboT
IKcIUTyaTanuu  usnenuid.  Kiaccudukanus THSIM.
MatepuaiaoB. OCHOBHBIE CBOICTBa MaTepua-
70B. CBs3b MEXIY CTPYKTYPOH U CBOICTBa-
MU  MaTepuasioB. MeToapl HCCIeI0BaHUs
CTPYKTYPHI.
2. ATomMHO-KpUCTa)ITHYecKoe cTpoeHue| 4 |4 2/01 13 [TpopaboTka JeKIMOHHOTO MaTe- | TeKyuuti KOHMpob [MK-12- 3yB
METaJIIOB puana; moAroToBKa K jabopaTop- |3amuTa JiabopaTopHbIX pa-
OcHoBHbIE THIIBI CBsI3€H. Busl kpucTan- HBIM 3aHSTHUSIM; TIOATOTOBKA K 6ot. KonrponwsHas pabota
noB. Kpucrammueckas pemerka. [lonmumop- KOHTpPOJIBbHOM paboTe
¢busm. Anuzotponus. JledekTsl KprcTamim-
4ecKoro crpoeHus. Mexanusmsl 1udy3un
3. Kpucramumsanus pacriaBoB 4 |6 221 14 [TpopaboTka JeKIMOHHOTO MaTe- | Texyuuti KOHMpob [MK-12- 3yB
TepMoaMHAMUYECKHE YCTIOBHS KPUCTAJLIN- puana; moJrotoBka k gaboparop- |KontponbHas padbora
3aruu. MeXaHnu3M KpUCTAILTU3aIlii MEeTall- HBIM 3aHSATHSIM; IIOJTOTOBKA K 3amuTa J1abopaTOpPHBIX padboT
noB. CaMOTIpOU3BOJIbHAS M HECAMOTIPOU3- KOHTPOJBHON paboTe
BOJIbHAS KpHCcTaun3anus. MoauduimpoBa-
uue. JlenaputHas kpucramumsanus. Ctpoe-
HUE CIINTKA
4. Nedbopmarus u HarpeB nepopmupoBan- | 4 (6 2/21 13 [IpopaboTka neKIMoHHOT0 Mate- | Texywuti KOHmpoib [IK-12- 3yB
HBIX MaTepUajoB puana; moaAroToBka k sadopartop- | KorrponpHas padota




AynutopHas
KOHTaKTHasi paboTa

1
< b
8% 3
R O on =
- 25 B
= (B akaj. yacax) A . ®dopma TeKyIIero KOHTpOJIs 2 e =
Pasnen/ tema 3 E Bun camocrosteapHon ¥ 5 =
g S = yCIIEBAEMOCTH U > = 2
TUCIUILINHEI 5 . : = paboThI N o5 0
= E S| & 2 3 MPOMEKYTOYHOU aTTECTALMU 5 5 E
@) ~ S = == m o
=| 2| EgEl 58 = © 2
2| S E|EE g¢ O
O =
2 S S| a8 Z 5 S
= = O O ~
VYnpyras u mactudeckas aedopmarus. HBIM 3aHATHSIM; OJIOTOBKA K 3amura 1ab0paTopHbIX padboT
Mexanusm nedopmanuu. MismMeHenue cTpyk- KOHTPOJIBHOH padoTte
TYpbI U CBOICTB MOJUKPHUCTAIIIMYECKOTO
MeTajuia pu aedopmanyn. M3menenne
CTPYKTYPbI U CBOWCTB IpH Harpese aedop-
MHUPOBAHHOT'O METAJLIA.
5. MexaHnYecKue CBOWCTBA MaTEPUAIOB 4 14 2/01 13 [IpopaboTka ieKnoHHOTO MaTe- | TeKkyuuii KOHmMpOb [1K-12- 3yB
OcHOBHBIE NIOHATHS U orpeesieHus. Bu- pHana; MoAroToBKa K jadopaTop- |3amuTa 1a00paTopHbIX paboT
I6I, METOMBI M 000pYyIOBaHUE JIJISl HCITBITA- HBIM 3aHSTHSM; TOJATOTOBKA K KonrponsHas pabora
HUSI MEXaHWYECKIX CBOWCTB. KOHTPOJIbHOM paboTe
6. dazoBbIe U CTPYKTYpHBIE TIpeBparienus | 4 |4 2/0M1 14 [IpopaboTka neKIMoHHOro Mate- | 7Texywuti KOHmpoisb [1K-12- 3yB
B JIBYXKOMIIOHEHTHBIX METAJUINYECKUX CH- puana; moAroToBka k jadopatop- |KontposeHas pabota
cTeMax HBIM 3aHATHUSIM; IOJITOTOBKA K 3ammTa 1a00paTOPHBIX pabOT
OCHOBHBIE TIOHATHS TEOPUH CIUIaBOB. [[ua- KOHTPOJIbHOI paboTe
IrpaMMBbl JBOMHBIX cucTeM. POpMHUpOBaHHE
CTPYKTYPbI JBOMHBIX cIiIaBOB. OCHOBHBIE
TIOHATHUS O TPOWHBIX CHCTEMaX.
7. XKene3oyriaepoaucTble CILIaBbl 4 16 6/21 14 IIpopaboTka ieKInOHHOr0 MaTe- | TeKyuuii KOHmMpOL [1K-12—-3yB
dopMHpOBaHUE CTPYKTYPHI CTAJTICH U Uy- pualna; moAroToBka k nmadoparop- |KonrponbsHas paborta
I'YHOB B PABHOBECHOM COCTOSTHHH. HBIM 3aHSATHSM; ITOJATOTOBKA K 3amuTa 1ab0paToOpHBIX
KOHTPOJIbHOHN paboTe
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Hroro mo pasneny 4 134 |17/64 91,2 [IpopaboTka sekunoHHOro Mate- |IIpomesrcymounviii KoH- [1IK-12—-3yB
puaina. M3ydeHue A0MONHUTEb- |mpoasb (3ader)
HOT'0 MaTepuana.
Paszgen 2 5
8. Knaccudmukamus, MapkupoBka u npume- | 5 |6 6/41 12,3 [IpopaboTka nekuoHHoro mare- | 7exywuti KOHmpoasb [IK-12- 3yB
HEHUE JKeJIe30yTIIEPOJUCTHIX CILIIAaBOB puana; moJrotoBka k jaboparop- |Konrponbnas padbora
CBs13b MEXIY CTPYKTYPOU U CBOMCTBaAMU HBIM 3aHATHSM; IMOJrOTOBKA K 3ammTa 1a00paTOPHBIX pabOT
cepbix uyryHoB. Knaccuduxanms, mapku- KOHTPOJIbHOM paboTe
POBKa 1 IPUMEHEHUE CEPBIX YyryHOB. Brm-
sIHUE YTJepoJia ¥ puMeceil Ha CBOHWCTBa
craneit. Knaccuduxanus, MapkupoBka 1
IPUMEHEHHE YIIIEPOAUCTHIX CTaJeH.
9. ®opmupoBaHUEe HEPABHOBECHBIX CTPYK- | 5 |6 6/21 12 [TpopaboTka JeKIMOHHOTO MaTe- | TeKyuuti KOHMpob [MK-12- 3yB
Typ puana; moAroToBka k jadopatop- |Kontposenas pabota
®a30Bble MPEBPALICHUS B KEIE30YTIIEPO- HBIM 3aHATHUSIM; OJATOTOBKA K 3ammTa 1a00paTOPHBIX pabOT
JMCTHIX CIJIaBaX MpU HArpeBe M OXJIaxKie- KOHTPOJIbHOI paboTe
HUH.
10. OcHoBBI TepMUUECKOIT 00pabOTKH 5 |8 8/41 12 IIpopaboTka JieKInOHHOT0 MaTe- | Tekyuuii KOHmMpOL [1K-12 —3yB
[ToHsATHST 00 OCHOBHBIX BHJaX TepMHUYE- puaina; moAroToBka k nmadoparop- |KonrponbsHas pabora
ckoi 00paboTku. Knaccudukanms, 1ens u HBIM 3aHSATHSIM; ITOJTOTOBKA K 3amura 1ab0paTopHbIX paboT
MIPUMEHEHNE BUJIOB TepMUUECKON 00paboT- KOHTPOJIbHON paboTe
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11. Knaccudukanus, MapKUpoBKa, CBOIi- 5 |6 6/21 12 [IpopaboTka neKImoHHOro Mate- | Texywuti KOHmpo.ib [IK-12— 3yB
CTBa M PUMEHECHHE JISTUPOBAHHBIX CTAJICH puana; moAroToBka K sadoparop- |Konrponsnas padora
Kounctpykuuonnsie cranu. MHCTpymMeH- HBIM U IPAKTHYECKUM 3aHIATHUSIM; |3amuTa J1abopaTOpHbIX padboT
TaJbHBIC CTAU U CIUIaBbl. CTallk U CILIABHI C MIOJITOTOBKA K KOHTPOJIBHOH pa-
0c0o0bIMU (PU3MUECKUMU U XUMUYECKUMU 6ote
CBOMCTBaMH
12. MapkupoBKa, CBOMCTBa U IpuMeHeHue | 5 |4 421 12 [IpopaboTka neKIMoHHOro Mate- | Texywuti KOHmpoib [IK-12— 3yB
CIUIaBOB IIBETHBIX METAJIJIOB puaina; moAroToBKa K jadoparop- |3amura 1a00paTOpHBIX paboT
ANIOMUHUH U €ro cIijIaBbl. MeHbIe cIiia- HBIM 3aHSTHUSIM; TIOATOTOBKA K
Bbl. CIIJIaBBI TUTaHA. KOHTPOJIbHOU paboTe
13. Hemerannuueckue MaTepuanbl S5 |4 4/01 12 IIpopaboTka ieKInOHHOTO MaTe- | Tekyuuii KOHmMpOoL [1K-12—-3yB
puana; moAroToBKa K JabopaTop- |3aluTa JabopaTOpHBIX padoT
HBIM 3aHSTUSIM
Hroro no pazneny 5 (34 |34/144 72,3 [IpopaboTtka nekiuonHoro mare- |Ilpomescymounsiii Kou- [1K-12- 3yB
puana. M3yuenne nomnomHuTens- |(mpoas (IK3amMeH)
HOT'O MaTepHaa.
HToro mo tucuumnjinHe 4,568 |51/201 163,5 [IpopaboTka nekunoHHoro Mate- |Ilpomesrcymounviii KoH- [IK-12- 3yB
puana. M3ydeHune 1ONONMHUTENb- |mpoasb (3ader, IK3aMeH)
HOTO MaTepHaa.

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B HHTEPAKTUBHOM (opMme.




5 O6pa3oBaTesibHbie U TH(POPMAITMOHHBbIE TEXHOJIOTUH

[Tpu mpoBeneHNH y4yeOHBIX 3aHATUN MPENOAABaHUE TUCHMIUIMHBI «MaTepuanoBeieHue»
peanusyetcs B GopMe KypCOB, COCTaBICHHBIX C HCIOIb30BAaHUEM PE3yJIbTATOB HAYUHBIX HCCIIE-
JIOBaHW, TPOBOJAMMBIX Ha Kadeape, a Takke B IEHTPE KOJUIEKTUBHOTO Mojias30Banus MI'TY, B
TOM YHCJIE C YYETOM PETrHOHAIBHBIX 0COOEHHOCTEH NMPodecCHOHANBHOMN NesTeIbHOCTH BBIMYCK-
HUKOB U notpedHocTel paboronareneit (MMK, MMK-METU3, benmar u np.).

B npouecce npenogaBanust qUCHUILIMHEL «MatepranoBeeHUe) MPUMEHSIOTCS TpaIulu-
OHHAsl, UHTEPAKTUBHAA U HH()POPMAITMOHHO-KOMMYHHKAIIMOHHAsT 00pa30BaTeIbHbIC TEXHOIOTHH.
[Tpu ucnonb30BaHUM TPAAULIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN yueOHbIC 3aHSTHUS BBIIOJI-
HAIOTCS B (hopMe MH(OPMAITMOHHBIX JEKIHMHA U JTabOpaTOPHBIX paboT. DTa TEXHOJOTHS COYEeTa-
€TCsl C MCIOJIb30BaHNEM MH(OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHIA,
KOTJ1a JIEKIIUH MPOBOAATCS B (hOpMe JIEKINI-BU3yaTH3alUi, TIPU PEeaTU3allii KOTOPhIX H3JI0XKe-
HUE COJEP)KAaHUS COIPOBOXKIACTCS IMpe3eHTallel ¢ JeMOHCTpaluueld y4eOHbIX MaTepHalioB,
NPECTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMax, B TOM YHCIIe WILTFOCTPATHUBHBIX, rpaduye-
CKHUX, ay/IM0O- U BUJIEOMATEPUAIIOB.

JIeKIIMOHHBIN MaTepua 3aKperuisieTcst B X0e J1a00paTOpHBIX padoOT, Ha KOTOPHIX BBIIOJI-
HSIOTCS TPYIIOBBIC WM MHAWBUIYabHBIC 33JaHUs 1O MpoiiaeHHoi Teme. [Ipu mpoBeneHun na-
OopaTOpHBIX pabOT UCHOJIB3YETCSI MHTEPAKTUBHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH, YTO MPEIIIO-
JlaraeT akKTUBHOE M HEIMHEHHOE B3aMMOJCHCTBHE BCEX YYACTHUKOB U JIOCTHXKEHUE HA ATOU OC-
HOBE JINYHOCTHO 3HAYMMOTO JUISI HUX 00pa30BaTEIbHOTO pe3ysbTara. 3aHsITHS OPTaHU3YIOTCS B
BUJIE JTa0OPAaTOPHOTO IKCIEPUMEHTA C MOCIEIYIONIMM TPYIIOBBIM aHAM30M IOJIYYCHHBIX pe-
3ynbTaToB. Mconb3yeTcs Takke pa300op KOHKPETHBIX CHTYaLUi C IIeTbI0 (GOPMUPOBAHHS U pa3-
BUTHUS IPO(HECCUOHATILHBIX HABBIKOB 00YYaIOIINXCS.

Peanu3zanus KOMIIETEHTHOCTHOIO MOJXOJa MPEAyCMaTpUBAET UCIIOJIb30BAaHUE B Y4eOHOM
MPOLIEeCCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHITHI B COUETAHUU C BHEAYIAUTOP-
HOU paboTOM ¢ 11eTbI0 (POPMUPOBAHUS U PA3BUTHS MPOGECCHOHATHHBIX HABBIKOB 00YYaIONUXCSI.

CamocrosTenbHas paboTa CTy/IEHTOB HalpaBJeHa Ha CaMOCTOSITENbHOE U3yUeHUe ydeOHOM
Y Hay4yHOM JINTEpaTyphl, a TAKKE CaMOCTOSITENIbHYIO TPOPabOTKY TEM B MPOLIECCE MOATOTOBKH K
TEKYIIEMY U IPOMEKYTOYHOMY KOHTPOJISIM.



6 Y4eOHO-MeTOqHYECKOE 0O0ecIedeHHe CAaMOCTOATEIbHOM padoThl 00y4al0IMXCs

[To mucumummae «MarepuanoBeneHue» NPeIyCMOTPeHA ayAWTOpHAs M BHEAYAUTOpHAs
caMmocCTosTeNbHAs paboTa 00ydJaroIIMXCsl.

6.1 AyauTopHasi caMOCTOsITeJIbHAsi padoTa CTYACHTOB IPEAINOJIAraeT BhIMOJIHEHUE KOH-
TPOJIBHBIX padoT.

Ilepeuennb BONPOCOB AJisl MOATOTOBKH K KOHTPOJILHBIM ayJIMTOPHBIM padoTam Mo Te-
MaM THCHUTLIUHBI

Tema 1. CTpoeHne M CBOMCTBA MaTepuajioB. MeToabl HCCIETOBAHNUSA

UYro u3yuaer MarepuaioBecHIE?
[IpuBeauTe npuMepsbl BIUSHUS CTPYKTYPhI Ha CBOICTBA MaTepHalla.
Ha3zoBuTe BUIbI CBOKWCTB MaT€pUAIIOB.
Kakwue cBoiicTBa Ha3biBatoT ¢puznyeckuMu? [lpuBenure mpuMepsl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHWYecKMMH? Ha30BHTE OCHOBHBIE MEXaHUUYECKHE
CBOMCTBA.

6. Kakwue cBoiicTBa Ha3BIBAIOT XUMHUSCKUMHU? UTO Takoe XMMHUYECKAss aKTUBHOCTh M XHU-
MHUYECKasi CTOUKOCTh?

7. Kaxkue cBoiicTBa Ha3bIBaIOT TexHONOTHUYeckuMuU? [lepedncinte u3BeCTHHIE BaM.

8. Uro xapakTepu3yIOT JUTeHHbIe cBOMCTBA? Ha3oBUTE OCHOBHBIE U3 HUX.

9. Kakue cBOWCTBA XapaKTEepHU3YIOT MOHATHS: 00pabaThIBa€MOCTh JaBlieHHEeM, 00pada-
THIBAEMOCTb PE3aHUEM, CBAPUBAEMOCTh?

10. Ha3oBuTe OCHOBHBIC TPYIIITBI MATCPUAIOB U IAWTE UM KPATKYIO XapaKTePUCTUKY

11. Ha xakue Kjacchl ¥ 1O KaKUM MPU3HAKAM JENIAT METaLIbI?

12. Kakue MeTayuTbl Ha3bIBAIOT YSPHBIC METAJLIBI?

13. Kakue MeTaminsl OTHOCAT K 1[BeTHBIM? Haz0BHUTE OCHOBHBIEC TPYMIBI I[BETHBIX MeETall-

NS

JIOB.

14. B uyem npeumymiecTBa YepHbIX METAIJIOB?

15. KakoBbI 1OCTOMHCTBA IIBETHBIX METAILIOB?

16. KaxoBbI 10cTOMHCTBA HEMETAIUIMUECKUX MaTepraioB? I ie ux npuMeHstoT?

17. Kakue maTepuasnsl Ha3bIBaIOT Iu1actMaccamu? Kak onu noxapaznenstorcs?

18. UYro takoe koMno3uTHbIe MaTepraibl? KakoBel ux nmpenmymiecta?

19. JIns gero HEoOXOIUMO HCCIIEIOBATh CTPYKTYPY MaTepHAIOB?

20. Kaxk nogpaznensercst CTpyKTypa B 3aBUCUMOCTH OT pa3Mepa ee 3JIeMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa nzydaercs?

22. Yo Ha3bpIBalOT MUKPOCTPYKTYpoi? Kak oHa usy4aercs? JlaiiTe XapakTepHCTUKY MHK-
POCKOTIMYECKOMY METO/Ty UCCIIETOBAHHSI METAJLIOB.

23. Uto Ha3pIBalOT MakpocTpykTypoi? Kak ona m3ywaercs? OxapakTepusyite Makpo-
CKOTTMYECKHE METOBI aHAIM3a METAJIIOB.

24. ]laiite XapaKTEpUCTUKY 3JIEKTPOHHO-MHUKPOCKOMMYECKUM METOJaM HCCIEI0BaHMS
METAaJUIOB.

25. Jlaifte XapakTepUCTUKY TU(PPAKIIMOHHBIM METOIaM HCCIIE0BAaHUS METAIJIOB.

Tema 2. ATOMHO-KPHCTAJVINYECKOE CTPOCHHE META/VIOB

YeM oTIMYAIOTCA KPUCTANTMYECKUE Tea OT aMOp(HBIX Ten?

Kakue marepuainbl Ha3bIBalOT KPUCTAIITNYECKUMHU?

Kakue marepuasnsl Ha3pIBalOT aMOpHHBIMU?

YeMm 00BsACHAETCA 3aKOHOMEPHOE YNOPSAJOYEHHOE PACIOI0KEHHE aTOMOB B KPHUCTaJl-
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JUYECKOM pelieTke?

5. Kakwue TUIBI CBSA3M CYIIECTBYIOT?

6. HazoBuTe OCHOBHBIE CBOWCTBa METAUIOB. UeM OOBSCHAIOTCS OCOOBIE CBOWCTBA Me-
TaJuIoB?

7. Yo Ha3BIBAIOT KPUCTAIIIMYECKON PELIETKOMN?

8. Uro Ha3BIBAIOT JAJIbHUM MOPSJIKOM B MaTepuae?

9. Yro Takoe 3nemMeHTapHas siueiika? Kakumu mapameTpamMu OHa OIHMCHIBAeTCs?

10. Kaxue Tunsl KpUCTAIIIMUECKUX PELIETOK BaM U3BeCTHBI? OXapaKTepu3ynTe Ux.

11. Yro Ha3bIBaIOT KOOPAMHALIMOHHBIM YUCIIOM?

12. Tlouemy KpHCTaNINYECKUE PEIIETKA METANIOB HAa3bIBAIOT IIJIOTHOYIIAKOBAaHHBIMU?

13. B 4em cymHoCTh momumopdusma? Uto takoe noaumMophHOe MpeBpaiieHue?

14. Yro Takoe anuzorponusa? KakoBa nmpuurHa aHU30TPOTTHHU?

15. ITouemy MOHOKpHUCTAILIBI SBISAIOTCA AHU30TPOIIHBIMU MaTepUanamMu?

16. Ilouemy noaMKpHUCTAIIIMYECKHE MAaTEpUAIIb] SBIISIOTCS KBA3UM30TPOITHBIMU?

17. Tlouemy amopdHBIe TeNa SABISIOTCS UCTHHHO U30TPOITHBIME?

18. UYro Ha3bIBalOT JedeKTaMU KPUCTANIMYECKOTO CTPOSHUS?

19. Kak xmaccupuuupyoT HECOBEPIICHCTBA KPUCTAIUTMYECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHble Ae()EeKThl KPUCTAITUINYECKOTO CTPOCHHSL.

21. Kaxyro poib UTPaIOT TOYCUYHBIE JEPEKTH B KPUCTAUTMUECKUX MaTepraax?

22. Kakue HecoBepLICHCTBAa KPUCTAIIMYECKOTO CTPOEHUS HA3bIBAIOT JMHEHHBIMU U I1O-
yemy? Kakue ObiBatoT nucinokauun?

23. KakoBa poJib quciokaiuii B Kpucraiiax?

24. Yro Ha3BIBAIOT IPAHUIIAMH 3E€PCH, TPaHUIIAMU Cy03epeH?

25. Kakyo posib UIpatoT IpaHuLbl 3€peH B KpucTaiax?

Tema 3. Kpucrasuimzauus pacijiaBoB

1.  OObAcHUTE NPUHLUMIHAIBHOE OTIMYUE KPUBBIX OXJIAXKICHUS NpPU 3aTBEpICBaHUU
KPUCTAUTHIECKUX U aMOP(HBIX MaTepHasoB.

2.  Kaxos ¢usnyeckuii cmbicn Temneparypsl To?

3. Tlouemy mist Havana KpHUCTAILIM3AIMKA HEOOXOAMMO MEPEOXJIaXKICHUE KUIKOTO Me-
TaJljla HUXKe TeMIlepaTypbl paBHOBECHS?

4.  Kakoii mponecc Ha3bIBalOT NepeoxiaxaeHuemM? YUTo Ha3pIBalOT CTENEHBIO MepeoxJia-
KIeHUA?

5. KakoB MexaHM3M KpHcTauIM3aluu?

6. Kax npoucxoaur poct Kpuctamion?

7. Yem 3aBepiiaercs npolecc Kpucraun3anuu?

8.  Kak BiusieT ckopoCTh OXJIQXJIEHHS IPU KPUCTAIIM3AIMU Ha CTENEeHb MepeoxIax/ie-
HUS?

9. Kakumu QaxTopaMu onpenensercss BO3MOXKHasi CTENEHb MEPeoXIaxaeHUs KUIKOTO
MeTaJljla HUKe TeMIIepaTyphl KpUCTAIIIU3alun?

10. Kak MOXXHO MOJy4uTh aMOp(HBINA MeTa?

11. Yto MOXET NOCTY>KUTh 3apObILIEM NTPU HECAMOIPOU3BOJIBLHON KPUCTAIITU3ALUH?

12. Tlouemy npu o4YeHb MaJOW U OYE€Hb OOJIBIION CTENEHM MEPEOXTKICHUS KPUCTAIIIH-
3a1ud MOIaBIICTCS?

13. Yro HazpBaroT obOiacTAMuU OmmkHero nopsaka? Kakyio poiib OHU UTparoT Ipu KpH-
cTajuIn3anuu?

14. Kak mpoucxoIuT roMoreHHoe 3apoxjaeHue? YTo MOXKeT CIyKHUTh 3apOJbIeM MpU
CaMONPON3BOJIBHONW KPUCTAJUITU3ALAN?

15. Kakoii 3aponbin Ha3bIBatOT KpuTHuueckum? Kak MeHseTcst ero pa3Mep ¢ yBeIHMueHH-
€M CTENIeHH NEePeOXIaXACHUA?

16. Ha3zoBute napameTpsl KPUCTAITU3AIIH.
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17. Kak BiusieT cTeneHb nepeoxyaxaeHus: Ha YUCIO EHTPOB KPUCTATUIM3AIUU U JIMHEH-
HYIO CKOPOCTb POCTa 3apO/IbIIIEH.

18. Yem xapaxtepusyercsi rereporeHHoe 3apoxxaenue? IloueMy oHO 3HepreTHuecku 0o-
Jiee BBITOJHO, YeM FOMOT€HHOE?

19. Kaky1o poJib UTparoT MPUMECH NMPH KPUCTAIUIU3ALUHU?

20. Yro Ha3bIBalOT MOAUDUIIMPOBAHUEM IIPH KPUCTALTU3ALNN?

21. Kaxue Mepbl MOKHO MPEUIOKUTH I TOTO, YTOOBI 00€CIEUNTh MOTYyYCHHE MEIKOTO
3epHa MpHU KpUCTAUIU3auu?

22. Kakoll KpuCTaI Ha3bIBAIOT NeHAPUTHBIM? [lodyeMy mpu 3aTBepAeBaHHHM MeETaylia
KPUCTAJLJIBI PACTyT B BUJIE€ JCHIPUTOB?

23. Kakue KpucTauTn4ecKue 30HbI MOTYT (JOPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha MOBEPXHOCTH CIUTKa 0oOpa3yercs 30Ha MEJIKUX PAaBHOOCHBIX KpHUCTAJI-
J0B?

25. Uto Ha3BIBAIOT CTOJIOYATHIMHA KPHCTAIITIAMU?

26. 3auem MpPOBOASAT OINEPALHIO MOJCTYKUBAHUS MPH TTOIYIEHUH OTIUBOK?

27. Tlouemy marepuan ¢GopMbl (M3JI0KHUIIBI) BIMSIET HA BEJIUYMHY 3€pHA 3aKPHUCTaJLIN-
30BaBILErocs MeTaa?

28. Yro HazpIBaloT ycaakoi? Uto Ha3bIBalOT ycaJo4yHoW pakoBuHOI? [Touemy ona obpa-
3yercsa?

Tema 4. [lepopmanns u HarpeB 1e()OPMUPOBAHHBIX MATEPHAJIOB

1. B d4em paznuume MeXAy yIpyroi u riacTHaeckou aedopmanueii?

2. Uro Ha3pIBalOT IUIOCKOCTAMM CKOJIbXeHHA? UTO Takoe IjaBHBbIE MIOCKOCTHU CKOJIb-
KeHus?

3.  KakoB MexaHu3M IutacTHUECKOn aedopmaruun’?

4. B uyem paznuuue Mexay CKOJBXEHHEM U JBONHMKOBAaHHEM IpPH IUIACTUYECKOU Jie-
dopmanuu?

5. KakoBa mpuurHa MeXaHW4YeCcKOro HakJena?

6. Kax mnoTtHOCT 1UCIIOKAIM BIMIET HA TPOYHOCTHBIE CBOWCTBA?

7 Kax MeHsr0TCS1 CBOICTBA MeTasuIa MPHU XOJIOHOMU TIacTH4eckoi nedopmarun?

8.  Kak u3meHnsercs crpoeHue MeTajuia MpH ImiacTudeckoi nedpopmanun’?

9.  Uro Takoe TekcTypa nedopmamnmn?

10. Yro Ha3bIBarOT BO3BPATOM IIPH HArpeBe X0JI0HOAEe()OPMUPOBAHHOTO MeTaa?

11. Yro Ha3pIBAIOT MOJIMIOHMU3ALMEN MPH HarpeBe XOJI0JHOAe(HOPMUPOBAHHOIO METa-
na?

12.  Yro Takoe 3apoAbIIIH PEKPUCTATUTH3AIIH?

13. Yro Takoe Temneparypa peKpucTaIIu3aumn?

14. Kakue u3MeHEHHUs CTPYKTYpbl, HAOII0JaeMO B ONTHYECKUH MHKPOCKOI, MPOUCXO-
JAT TIpU EPBUYHON pEKpHUCTAIN3ALUN?

15. KakoBa TemnepaTypa peKpUCTaNIN3all1 YUCThIX METAIIIIOB?

16. B yem pa3HMIIa MEXIYy MEPBUYHON U BTOPHYHON PEKPUCTAIITU3ALIUH?

17. B dem oTnuyue cobupaTelbHON U BTOPUYHONW peKpHUCTaIU3aluu?

18. Kak MeHstoTcs CBOMCTBA X0JI01HOIe(OPMUPOBAHHOTO METalIa PU pEKpUCTAIIN3a-
10050204

19. KakoBa poJib peKpUCTaNTU3AUOHHOTO OTKHTra?

20. B uewm paznuurie MeXIy XOJOJHON U TOPSTYEH MIACTHIECKON nedopManusMu?

Tema 5. MexanuueckKkue CBOMCTBA

1. Yto Ha3pBalOT NpOoYHOCTHIO? Kak onpenensroTcsi MpOYHOCTHBIE XapaKTEPUCTUKU MaTe-
puana?
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JlaiiTe onpeaeneHre OCHOBHBIM TPOYHOCTHBIM XapaKTEPUCTHUKAM.

Uto Ha3bIBaIOT IMJIACTUYHOCTHIO? Kak ompenensitoTcsl MmIacTUYeCKUe XapaKTepUCTHUKH
Marepuana?

JlaiiTe onpeneneHre OCHOBHBIM IUIACTUYECKUM XapaKTEPUCTHKAM.

Kaxkue cBolicTBa xapakTepusyeT TBEpAOCTh?

Ha3oBute MeTo1bI OnpeesieHus: TBEPIOCTH.

Yem oTiIMYAIOTCS XPYIIKOE U BSI3KOE pa3pylieHus?

Ha3oBute u oxapaktepusyire BUAbl U3JI0MOB.

Urto Takoe AuHamMuYeckue ucnbiTaHus? Kakue XxapakTepUCTUKU ONPEAEISIOTCS P -
HaMHUYECKUX UCTIBITAHUAX ?

10. 3ayeM POBOJIAT YCTANOCTHBIEC UCTIHITAHUS?

Tema 6. ®a3oBble M CTPYKTYPHbIE NPeBPalleHUs] B IBYXKOMIIOHEHTHBIX MeTaJlJInye-
CKHX CHCTeMax

ok wdE

o N

10.

Yro Takoe KOMIIOHEHT, (a3a, CIUIaB, CUCTEMa CILJIaBOB?

Cdopmynupyiite npasuio ['n66ca. [TpuBenure npuMepsl €ro UCTIOIb30BaHUS.

Jaiite onpeeneHe MOHATHIO AUarpamma coctosiuus. Kakoe cocTosiHue OHa OTpa)kaet?
Tumnsl (a3 B METAUTHISCKUX CUCTEMAX.

Cdopmynupyiite npaBuio pbraara (0Tpe3koB). s 4ero 0HO UCHONIB3YyeTCs?
CxeMaTHYHO M300pa3uTh OCHOBHBIC (Ja30BBIC JHUArPaMMBbI JBOWHBIX CHUCTEM W JaTh MX
XapaKTEPUCTHKY.

Jlatp xapakTepucTuky (a3 u 6e3BapuaHTHBIX MPEBPAIICHUN CUCTEMEI.

CxemMaTH4HO U300pa3UTh KPUBYIO OXJIAXK]IEHUS JTIFOOOTO CIIaBa CUCTEMBI.

CxeMaTH9HO U300pa3uTh CTPYKTYPY JIFOOOTO CIUTaBa CHCTEMBI TIPU KOMHATHOM TeMIiepa-
Type.

Paccuntath OTHOCHTEIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIIONINX B CIIaBE M CXE-
MaTHUYHO U300pa3uTh €ro CTPYKTYPY IIpU KOMHATHOW TeMIepaType.

Tema 7. JKese30yriiepoivicTbie CILIABBI

ocoarwnE

BC?

7.

JlaiiTe xapakTepuCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.

JlaiiTe XapakTepucTuKy eppuTa.

JlaiiTe XapakTepUCTUKY ayCTCHUTA.

Yro takoe rpaput?

Uro Takoe IeMEHTUT?

Kakoe mpepamenue npoucxoaut Ha nquauu ES, GS, CD, ECF, PSK, HIB, PQ, AB,

HazoBurte JIMHUIO, I10 KOTOpOﬁ BBIACTIACTCA HepBH‘-IHLIﬁ OECMCHTUT, BTOpH‘IHLIfI OEMCH-

TUT, TPETUYHBIN LIEMEHTUT, PEepPUT U3 ayCTEHUTA.

8.
9.

Ha3oBute JIMHNUIO TEPUTEKTUYECKOT O, IBTEKTUUECKOr0, DBTEKTOUHOI'O IIPEBPALCHUM.
HazoBuTe muHMN noauMopHBIX IPEeBpaIIeHUN.

10. Ha3oBuTe KpUTHYECKHUE TOUKH CTAJIH.

11. Kakoii ¢peppHuT Ha3bIBAIOT MEPECHIIIEHHBIM U [TOYEMY?

12. O6BscHUTE CTPYKTYpY TEXHHUYECKOTO XKeje3a, JOIBTEKTOUIHOM, IBTEKTOMIHOU, 3a3B-
TEKTOWJIHOM CTaJIH.

13. Onumute oOpa3oBanue neaedypura. Kakoii neneOypuT Ha3bIBaIOT MPEBPAILIEHHBIM?

14. OGbsicHUTE CTPYKTYpPY O€JIOTr0 JA0IBTEKTUYECKOTO, IBTEKTUYECKOTO0, 3a3BTEKTHYECKOTO
YyT'YHOB.

15. [Touemy Oemnblii YYyr'yH HE HCMOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

16. Onumute 0Opa3oBaHue ayCTEHUTO-TPAPUTOBON KOJIOHUU B CEPBIX YyT'yHaX.

17. Kakue crutaBel HIMEIOT CTPYKTYpPY, COCTOsAITyI0 U3 depputa u nepiauta? Kakue pazHo-

14



BUJHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

18. Kakue crutaBel UMEIOT CTPYKTYPY, COCTOAILYIO U3 nepiauTa? Pa3HOBHIHOCTH TIEpIIHTA.

19. B kakux crjaBax B CTPYKType HaOJII0JaeTCsl BTOPUYHBIA IEMEHTHUT?

20. Kakue cruiaBbl MIMEIOT CTPYKTYPY, COCTOSIYIO U3 (eppura U neMmentura? Kakue pas-
HOBHU/IHOCTH TaKMX CTPYKTYp Bbl 3HaeTe?

21. Kakue CTpyKTypbl Ha3bIBalOT BUIMAHIITETTOBBIMU?

22. Kakue cIutaBbl IMEIOT CTPYKTYPY, coCcTosIyto u3 ¢peppura u rpapura? PazHoBunHoCcTH
TaKUX CTPYKTYp?

23. Kakas ¢opma rpadura B MEHbIIECH CTENEHN OCIA0NIAET METANTMYECKYI0 OCHOBY UyTy-
Ha?

24. Kakue cIu1aBbl IMEIOT CTPYKTYpPY, COCTOSIIYIO U3 TepiuTa U rpadura? PazHOBHIHOCTH
TaKUX CTPYKTYp?

25. Kakoii cryiaB Ha3bIBalOT CEphIM YYI'YHOM Ha (eppHuTo-niepauTHoi ocHoBe? Kak B HeM
IPOMCXOIUT IBTEKTOUIHOE NIpeBpalleHue?

26. YKaxuTe CTPYKTYpHBIA PU3HAK CTaJIH, OEJIOT0 YyTyHa, CEpOro 4yryHa.

Tema 8. KJIaCCI/I(l)I/IRaIII/IH, MapKHPOBKAa U IPUMEHCHHUE KEJTEC30YITICPOAUCTBIX CILJIa-
BOB.

[To kakuM MpHU3HAKAM KIACCU(DUITUPYIOT CEPhIe YYT'YHBI.
MapkupoBKa U IPUMEHEHUE CEPOro (JUTEHHOro) yyryHa.
MapkupoBKa U IPUMEHEHUE BBICOKOIIPOYHOTO YyT'yHa.

MapkupoBKa U IPUMEHEHHE KOBKOI'O UyT'yHa.

Kakoii yyryH Ha3pIBatoT aHTUGPUKIIHOHHBIM? KakoBbl ero cBoiictea?

ok wbdPE

Kakoii uyryn Has3piBatoT oTOeneHHbIM? KakoBbI yCiI0BUSI (POPMHUPOBAHUS €TO CTPYKTY-
puI?

7. BnusiHMe yrieposa U IOCTOSIHHBIX MPUMeECE Ha CBOICTBA CTalH.

8. Ilo xakmMm mpu3HaKaM KJIacCU(DUIUPYIOT CTaIN?

9. MapkupoBKa ¥ IPUMEHEHUE YTIIEPOANCTON CTaIl OOBIKHOBEHHOTO Ka4eCTBa.

10. MapkupoBKa U IPUMEHEHUE Kaue€CTBEHHOM KOHCTPYKIIMOHHOM yriIepoIucToil cTanu.
11. MapkupoBKa U IPUMEHEHUE UHCTPYMEHTAIbHON YIIIEpOAUCTOM CTalu.

12. MapkupoBKa U IPUMEHEHHUE CTANIU AJ1s1 (PACOHHOTO JIUThSL.

13. MapkupoBKa U MpUMEHEHNE aBTOMATHOM CTaJu.

14. Pacumdpyiite U AaiiTe XapakTepUCTHKY ciuiaBy cienyroomux mapok: Ct Oxn, Ct 3cm,
Ct 5nc, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CH 10, CY25, CH 30, BY 40,
BY 60, K4 35-12, K4 60-3.

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kaxk mpoucxoaut npeBpamieHus nepiaura B ayCTeHUT?
Uro Takoe (azoBasi mepeKkpuCTaITH3AIMS?
Uto Takoe HacieICTBEHHOE 3epHO? J[eficTBUTEIbHOE 3€pHO?
Kax Bnusiet poct 3epHa Ha cBolcTBa cTanu?
Uro coboit mpeAcTaBiaseT AuarpaMma H30TEPMHUECKOTO paciajia MepeoXiIaxIeHHOro
aycrenuTa? Kakyro 3aBUCUMOCTb OHA NTOKa3bIBAET?

6. Kakoif aycTeHUT Ha3bIBAIOT MEPEOXITAKIACHHBIM?

7. Kak MeHsieTcs yCTOMYMBOCTh MEPEOXIIAKICHHOTO ayCTEHUTA MPU MOHMKEHUU TeMIIe-
paTypbl IpeBparieHus ?

8. Or dYero 3aBUCHUT XapaKTep CTPYKTYpPHI MPH H30TEPMHUYECKOM MPEBpAIICHHUH Iepe-
OXJIAKJIEHHOTO ayCTEHUTA?

agkrownE
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9.

Ha3zoBure TemneparypHbie 00JIaCTH MTPEBPAILECHUS TEPEOXIIAKICHHOTO ayCTEHUTA.

10. Ilpu xakoM TipeBpamieHuu ecth u nuddys3us xenesa, u auddysus yriaepoaa?
11. ITpu KakoM MpeBpaIleHuH MOoAaBIeHa TOIbKO TU(dy3us xene3a?
12. Ilpu xakom mpeBpaimeHun nojasieHa nudadys3us xeneza u yriaepona? Kakoe mpeBpa-

HIeHUH sBisgeTcs 0e31u(Py3nOHHBIM?

13. KakoB MexaHH3M NEPIUTHOrO MpEeBpaIeHus?

14. Yro npencrapnser coboit mpoayKTsl AU(PPY3MOHHOTO MPEBpAILCHHs ayCTEHUTa B yI-
aepoaucToil cranu? Yto Takoe MeXIUIACTUHOYHOE pacCcTosiHuE?

15. Yo 001mmero MMerT CTPYKTYPhI IEPIUT, COPOUT U TPOOCTUT? UTO UX OTIIMYAET APYT OT

apyra?

16. KakoB MexaHU3M U 0COOEHHOCTH MapTEHCUTHOTO MPEBPAICHUS?

17. Yto mpexacraBmsieT coboil mpoaykThl 0e3andPpy3nOHHOTO MpeBpalieHUus ayCTEHUTa B
YIIEPOAUCTOM cTanu?

18. Uto npencraBnsieT coO0H MapTECHCUT B YIIIEPOAUCTOMN cTAIN?

19. Yo Ha3BIBAIOT KPUTUUECKOI CKOPOCTHIO 3aKAJIKU?

20. Kak coneprkanue yriepoja BIHsSeT Ha CBOWCTBA CTAJIU MPH 3aKAJIKE HA MAPTEHCUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOUYHBIM?

22. Kakoe 13 npeBpaIieHuii Ha3bIBAIOT IPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO TpEBpaICHNUs?

24. Kakue cTpyKTypbl 00pa3yroTcs nmpu OCMHUTHOM NpeBpaimieHuu? Yem OHU pa3inyaroT-
csa? KakoBbl ux cBoiicTBa?

25. Kak nerupyroiye 3JeMEHTHI BIUSIOT Ha YCTOWYMBOCTD MEPEOXJIAXKACHHOTO ayCTeHUTA?

26. Yto co0O0l MpeACTaBISIIOT TEPMOKUHETUIECKHUE TUArPAMMBI.

27. Kak MOXHO HCIIOJIb30BaTh AHAarpaMMbl pacraja MepeoxIaKIeHHOTO aycTeHuTa?

Tema 10. OcHOBBI TepMUYecKOi 00pa0OTKH

N

10.

11.
12.

Tema 11. Knaccndpuxanus, MAapKupoBKa, CBOMCTBA W NPUMEHEHHE JICTHPOBAHHBIX CTa-

Jen

JlaTh XapaKTEepUCTUKY KPUTUUYECKUX TOYEK CTaIH.

Hate onpeneneHue NOHATHS TepMHUUeckas 00paboTka. YKazaTh €€ poJib.

Paccka3zaTh 0 kinaccupukanuu U BUgax TepMudeckoil oopadotku. Ilpusectu obuyro xa-
PaKTEPUCTUKY TEXHOJIOTMUECKUX MPOIIECCOB TEPMUUYECKON 00pabOTKH CTalH.
OOBsACHUTD, IO KAKOMY NPU3HAKY OTXKUT noapasensercss Ha orxur I u Il pona.

Hatp knaccudukanuio BugoB omkura [ poga. OObsICHUTH 11€71h, HA3HAYEHUE U PEKUMBI
Ka)KJ0ro BUJA.

Hatp xnaccudukanuio BuaoB omxura Il pona. OObSCHUTH LieNb, HA3HAYEHUE U PEKHUMBI
Ka)KJ0ro BUJA.

Jlate ompezneneHue TepMuueckoil 00pabOTKH, Ha3biBaeMoOW 3akayika. OOBICHUTH BBIOOD
TEMIIEPATypbl HArpeBa MoJ 3aKajlKy JUlsl pa3HbIX IPYII CTaleH.

OOBsACHUTD, KaK BEIOMpPACTCS OXJIaKAAIONIAs cpeia PU OCYIIECTBICHUN 3aKaIKH.

Jlatb ompeneneHne KpUTUYECKON CKOPOCTH 3aKallKH, 3aKaJIMBAEMOCTH U MPOKAINBAEMO-
CTH.

IIpuBecTr XapaKTepUCTHUKY BBICOKOTEMIIEPATYPHOW M HU3KOTEMIEPATYPHOU TEpMOMeE-
XaHUYEeCKOH 00paboTKU. YKa3aTh NMPEUMYIIECTBA U HEJAOCTATKU Ka)XJI0To BHJA U 00Jia-
CTH MPUMEHEHHUSI.

Jlate 0o0mIyt0 XapakTepHCTUKY MPOIECCOB XMMUKO-TEPMHUECKOW 0OpabOTKH: IeMEeHTa-
I[UU, A30TUPOBAHUS U HUTPOLIEMEHTAIUH.

OOBsACHUTD HA3HAYEHUS U CYIIHOCTD TU(PHY3MOHHOTO HACHIIICHHUS.

Jlatb onpeneneHue NOHITHUSIM JIETUPOBAHHASL CTallb, JIETUPYIOLIUI 3JIEMEHT.
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2.  Kiaccuduxanus nerupoBaHHBIX CTaJEH 110 XUMHUYECKOMY COCTaBY, IO Ha3HAYEHUIO,
10 Ka4eCTBY.

3. Kak pacnpenensiroTcs JeTUPYIOIIUE 3JIEMEHTHI B CTAJSX ?

4.  Kak serupyrouiye 3JIeMeHThI BIUAIOT Ha NOJUMOpdU3M xkene3a?

5. Kak nerupyroniue 371€MEHTHl BIUSIOT Ha YCTOMYMBOCTH MEPEOXJIAXKICHHOTO aycTe-
HUTA.

6. Kiaccuduxanus nerupoBaHHBIX CTaleld MO CTPYKType B PaBHOBECHOM COCTOSHUHU
(OTOXOKEHHOM COCTOSTHUH ).

7. Kiaccudukanus 1erupoBaHHBIX CTaJEH MO CTPYKTYpE B HEPABHOBECHOM COCTOSIHHU
(HOpMaJIM30BaHHOM COCTOSIHHH).

8.  Kak B MapkupoBKe JIETUPOBAaHHBIX CTaJIe yKa3bIBACTCA: COAEPIKaHUE YrIIeposa, BU
JIETUPYIOILEro JIEMEHTAa U €ro CoJep’kaHue, KayecTBO. YMeTh paciin(poBaTh MapKy CTajH,
yKa3aB: COJiepKaHue YIIIepoAa; BUJ JIETUPYIOIIETO JIEMEHTa U er0 COJep)KaHue; KilacCh(pHKa-
ILIUIO 110 KaUYeCTBY; Ha3HauUeHHe, 00JIacTh IPUMEHEHUs, IPUMEPHbIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHUKPOJISTUPOBAHUS CTAIIH.

10. TIpuHUMIBI TErMPOBAHUS KOHCTPYKIIMOHHBIX CTaJIEH.

11. OcHoBHbIE IPyIIIbl KOHCTPYKLIIMOHHBIX CTaJIEH.

12. Poub yrieposa, NpUHIMIIBL JIETUPOBAHUS U MApPKUPOBKA CTPOUTENBHBIX CTAJIEH.

13. Kakue MammHOCTPOUTENbHBIC CTATH HA3BIBAIOT YJIYYIIAaeMbIMH M MouemMy? 3aKOHO-
MEPHOCTH MX JIETMPOBAaHUS U TepMUUecKoil 00paboTku. [IpuBeaure npruMepbl MapoK CTAJIH.

14. Cranu s ieMeHTal, HOTPOLUEMEHTALIMY U a30TUPOBAHUSL.

15. KakoBa posb yriepoja M JErHpyIIUX 3JE€MEHTOB B IAPUKONOJIINITHUKOBBIX CTa-
1s1x? OcobeHHoCTH TpeOOBAHUH K STHUM CTANISIM M UX TepMu4Yeckas oopadotka. [IpuBectu mpu-
Mepbl MapoK CTaJIeH.

16. KakoBa poip yriepoza ¥ JIETHPYIOIUX 3JIEMEHTOB B PECCOPHO-TIPYKHHHBIX CTAIISAX?
OcobeHHOCTH TpeOOBaHUH K 3TUM CTAsAIM M UX TepMHuueckas oOpaboTka. [IpuBectu mpumepsl
MapoK CTaJIeH.

17. OObBACHUTH OCHOBHBIE PUHIIMIIBI CO3/1aHUS BBICOKOIIPOYHBIX CTajel

18. Cranu u craBsl A7 pEXKYIIUX HHCTPYMEHTOB.

19. BeicTpopexyiye cranu.

20. IlItammoBbIe cTay.

21. BankoBsble CTaNH.

22. Cranu It MEpUTEIIBHOTO MHCTPYMEHTA.

Tema 12, 13. MapkupoBka, cBOliCTBa U NPUMEHEHHE CILIABOB IIBETHBIX METAJJIOB.
Hemeranimmyeckue MaTepuabl

1. OcHoBHBIE CIUTaBBl HA OCHOBE Meau (OpOH3BI M JIATYHU), X MapKUPOBKA U MpHUMEHe-
HMUE.

2. OCHOBHBIE CIUIaBBI HA OCHOBE AMIOMHUHUS (AepopMHUpyeMble, TEPMHUECKHA HEYITPOYHSI-

€MBbIC M YITPOUHSEMbIC), UX MAPKUPOBKA U IPUMEHEHHE.

CBoiicTBa ¥ NPUMEHEHHE CIJIABOB HA OCHOBE TUTAHA.

4. Kakue cmiaBpl Ha3piBatoT 0a00uTamMu? KakoBel MpuHIUIIBI WX co3naHus. [IpuBennte

MpUMEPHI TAKUX CIIJIABOB.

Kakne Marepuansl Ha3bIBatOT NOPOLIKOBBIE MaTepHualibl? Kak ux momyqaror ?

Knaccudukanus, cBocTBa U IPUMEHEHNE KOMIIO3UIIMOHHBIX MAaTEPUAIIOB.

7. Knaccudukanus, cBOWCTBa ¥ MPUMEHEHHUE OCHOBHBIX TPYII HEMETAUTMYECKUX MaTe-
pHUaioB.

w

o o

6.2 BHeaynuTopHasi caMocToAITe/IbHAsA padoTa 00yJyaromuXcsi OCYIIECTBISIETCS B BUIE
U3YYEHHUS JIUTEPATyphl MO COOTBETCTBYIOLIEMY pa3fesly ¢ MpopaboTKoW MmaTepuana mo TeMam
JUCLUIIINHBI
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7 OueHoYHbIE CPeCTBA JJIsl IPOBeIeHsI IPOMEKYTOYHOM aTTecTauuu

a) [lnanupyembie pe3yJbTAaThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCTBa

IIK-12 — cnoco0HOCTH 0CYIeCTBIATH BHIOOP MATEPHAJIOB 1JIf
OKPY:Kalolel cpeabl

1/13/:1e.11m71 Pa3/IMYHOTr0 HA3HAYECHHUS € YIETOM IKCILIyaTAIMOHHDBIX TpﬁﬁOBaHI/Iﬁ H OXPaHbI

3HaTh

— OCHOBHBIC OINpEAENCHUS] W MOHITHUS Mare-
pHUATOBEICHHUS;

— OCHOBHBIE METOJbI HCCIIEOBAHU,
MOJIb3YEMBIX B MaTepUATOBEICHUY;

— CYIIHOCTh M 3aKOHOMEPHOCTH MPOIIECCOB
NpU KpUCTAUTM3AIMH, nedopmaluy, Harpese
nehOpMUPOBAHHBIX METAIIIOB;

— CYIIHOCTh W 3aKOHOMEPHOCTH (Da30BBIX H
CTPYKTYPHBIX IPEBPAIlCHU B CIIAaBax IpH
TEPMHUYECKOM, TEPMO-MEXAaHUUYECKOM U XUMHU-
KO-TCPMHUUYCCKOM BO3I[€I\/'ICTBI/I$IX;

— BIMSIHHE CTPYKTYPHBIX XapaKTePUCTHK Ha
CBOICTBa MaTepHalioB U MX W3MEHEHHUS IOJ]
BIIMSIHUEM YCJIOBUM TTPOU3BOCTBA, 00PaOOTKH
U DKCIUTyaTalluu;

— OCHOBHBIC THUIIBI KOHCTPYKIIMOHHBIX W WH-
CTPYMCHTAJIbHBIX MAaTCpuajioB JId I/IS,ZIGJ'II/Iﬁ
Pa3IMYHOTO HAa3HAUEHUS C yYETOM DKCILTyaTa-
IIMOHHBIX TpPeOOBaHMM M OXpaHbl OKPYKaIO-
IEN Cpepl

nuc-

IlepeyeHb TeOpeTHYECKMX BONMPOCOB K 3a4eTy (4 ceMecTp):

1.

Nookrwd

©

10.

11.
12.
13.
14.
15.
16.

17.

CrpykTypa 1 cBoiicTBa MaTepuaioB. AMOP(HOE U KPUCTAUINYECKOE COCTOSTHUE MaTepu-
ana.

MeTtoapl n3y4eHHs CTPYKTYpPbl MaTepUaJIoB.

Kpucrannuueckas pemerka. OCHOBHbIE TUIIBI PELIETOK METAJIOB.

[Tomumopdusm. ITomumopdHuble mpeBparieHus.

JledexThl KpUCTaNINYECKOTO CTPOEHUS.

AHn3orponus.

DHepreTuyeckue YyCiaOBHs KpHUCTaUIM3allMM. BiusHUE CKOPOCTH OXJIaXAECHUS HAa KpU-
CTaJUIA3ALHUIO.

Mexanusm kpuctaimmsanuu. [TapaMeTpsl KpUCTAIIIU3ALNH.

['omorenHoe (caMoNpou3BOJIbHOE) 00pa3oBaHHE IIEHTPOB KpucTamzauuu. Kputude-
CKM 3apOJIbIIIL.

['eTeporenHoe (HecamMONpoOM3BOIbHOE) 00pa3oBaHUE LEHTPOB KpHUcTau3anuu. Moau-
¢bunupoBaHue.

JlennpuTHas KpUCTaIN3ALIHS.

Kpucrannnaeckue 30HbI cuTKa. Y caaka.

Bunrel nukBanuu.

Buner nedopmanuu. Mexanusm miacTuyeckou neopmManuu.

Haxnen npu mimactuyeckoit greopmariiu. Poib tuciokanuii B ynpouHeHUH.
Pa3zpymenue metamios.

Mexannueckue cBoiicTBa MeTaylsioB. KOHCTpYKTHBHAs IPOYHOCTB.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

18.
19.
20.

21.

22.
23.
24,
25.

26.
217.
28.

MexaHnueckue XxapakTepUCTHKH, ONpeesieMble IIPU UCIIBITAHUN Ha PACTsSKEHHUE.
TBeprocTh U CIOCOOBI €€ ONpeIeNIeHHUS.

MexaHnueckue XapakTepUCTHKH, OIpelessseMble MpH JUHAMHUYECKHUX HCIBITAaHUAX
(ynapHas BA3KOCTb, TEMIIEPATypa XJIaAHOIOMKOCTH).

OcCHOBHBIE TIOHATHUS TEOPUH CIUIABOB: KOMIIOHEHT, CIUIaB, cucTeMa, (aza. IIpaBmwio da3
(mpaBuito ['m66ca).

Tumns! TBepABbIX (a3 B METAIIMUECKUX CUCTEMAX.

[TpaBuiio peruara (IIpaBUIJIO OTPE3KOB).

OCHOBHBIE THIIBI IBOMHBIX Auarpamm. @OpMHUPOBaHUE CTPYKTYpPhI ABOMHBIX CILIABOB.
OBTeKkTHUEcKoe mpeBpauieHue. [lepuTexkTuueckoe MpeBpalieHre. DBTEKTOMIHOE IIpe-
BpalllCHHE.

XapakTepHucTuKa 1 BU] OJIHOM (hazoBoii auarpammel Fe — C.

XapakTepucTUKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

[IpeBparenus u GopmMupoBaHUE CTPYKTYpHI B cTajsaX (OeibIX YyryHaX, CEphIX UyTryHaXx)
B PABHOBECHOM COCTOSIHMM

Ilepeyenb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (5 cemecTp):

=

w

o o

CBs3b MEXly CTPYKTYPOU U CBOMCTBAMM CEPBIX YyT'YHOB.

Knaccugukanus, MapkupoBKa U IPUMEHEHHE CEPhIX YYTYHOB (JIMTEHHBIN, BHICOKOIIPOY-
HBII, KOBKHIA, OTOEIEHHBIH, aHTU(PUKITUOHHBIH).

Binsnaue yriieposa v NOCTOSIHHBIX ITPUMECEN HA CBOMCTBA CTaJIH.

Knaccugukarus, MapkupoBKa M MPUMEHEHHE YTIEPOAMCTHIX cTajel (OOBIKHOBEHHOTO
KauecTBa, KAUeCTBEHHOW KOHCTPYKIIMOHHON, HHCTPYMEHTAIBLHOM ).

IIpeBpaiieHus npu Harpese CTaiu.

Pocrt 3epHa aycteHuTa npu Harpese.

M3orepMuueckuii pacnaj NepeoxyIaKIEHHOIO aycTeHuTa. M3oTrepMuyeckue quarpaMmsl
pacnaja nepeoxJIaKICHHOTO ayCTCHUTA.

IIpeBpalieHus Ipu HENPEPHIBHOM OXJIAKAECHUU CTaIu. TepPMOKHHETUYECKHUE TUArPAMMBI
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CTpyKTypHBIii

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OrneHOYHBIC CPEICTBA
KOMIETEHINH

pacmajia IepeoxaaxIeHHOTO ayCTeHUTA.

9. BiusHHE NErHpyOIIUX JIEMEHTOB HAa YCTOMYMBOCTH M KHWHETHKY pacrapa mepeoxia-
JKJACHHOTO ayCTEHUTA.

10. IlpeBpamienus npu Harpese (IIPH OTIIYCKE) 3aKaJICHHON CTaJH.

11. Knaccudukanus, MapKUpOBKa U MPUMEHEHHE KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTallei
(cTpouTenpHas, MAIIMHOCTPOUTEIbHAS JJI XOJIOJHOM IITaMITOBKH, yiydllaemasi, pec-
COpPHO-TIPYKUHHAS, [IAPUKOMOAIIUITHUKOBAs, cTanu ajs 3akanku TBY, cranu ansa XTO).

12. OcHOBHBIC IOHATHS U KJIACCH(PUKAIUS TCPMUICCKON 00paOOTKH.

13. Orxwur cranu.

14. 3axanka cranu.

15. Otnyck cranu. CtapeHue.

16. Xumuko-tepmuueckas oopadoTka.

17. Tepmo-mexaHnuveckas 00pabOTKa CTaIH.

18. CmuiaBel Ha OCHOBE MeaH (OpOH3BI, TATYHU).

19. CnnaBbl Ha OCHOBE ATFOMUHHUSL.

20. CruiaBbl Ha OCHOBE THTaHA. baOOUTHI.

21. TlopourkoBbie, KOMIO3UIIMOHHbIE, aMOP(HBIE MaTEpUAIIBI.

22. CBoiicTBa M MPUMEHEHHE OCHOBHBIX TPYIIT HEMETATUIECKIX MaTEPHUAJIOB.

YMmeTh - IIpumepHbie NpaKTHYECKHE 3adaHus s 3a4eTa (4 cemecTp):

AQHAJIM3UPOBATh J@HHBIE O CTPYKType H

CBOWCTBaX, TEXHOJIOTUYECKHUX IPOIECCcax Mpo-
U3BOJICTBA, 00pabOTKH U MOAM(UKALIUU MaTe-
PHAJIOB U TIOKPBITHIA MPUMEHHUTEIHHO K pellie-
HUIO MTOCTABJICHHBIX 3371a4;

npuoOpeTaTh 3HaHUS B 00JacTH MaTepua-

JIOBEJICHMUS;

MNPUMCHATH MAaTCPUAJIOBECAUCCKNUC 3HAHUA B

HpO(I)CCCHOHaHBHOﬁ ACATCIBbHOCTHU,; UCIIOJIb30-

1.

2.

3.

KakoBbI pazMepbl CTPYKTYpPHBIX 3JIEMEHTOB, KOTOPbIE MOKHO YBUAETH (pa3pelinTh) ¢ Mo-
MOIIIbIO ONTHYECKOro (CBETOBOro) Mukpockona? Kak BbIOpaTh MOj€3HOE yBEIWYEHHE
Mukpockona? KakoBa OCHOBHast 0COOEHHOCTh NMPHUTOTOBJIEHUS O00BEKTa JUII MUKPOCKO-
IUYECKOr0 UCCIEeNOBaHUA?

OOBsACHUTD, 3a4eM HEOOXOAMMO HMCCIEN0BATh MaKpOCTPYKTYypy? Kakumu meromamu 31o
MOXHO cienaTh? UTo MOXKET CITyKUTh 00bEKTOM MaKpoaHain3a?

Kakum METOI0M MOXHO YCTAaHOBHUTBH THI KPUCTAJUIMYECKON PEIIETKH METajla U ee Ia-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

BaTb UX Ha MCXKIUCHUIIIMHAPHOM YPOBHC

~

10.

11.

12.

13.

14.

15.

16.

17.

pametpnl? Kakue Tumbl pemerok BcTpedaroTcss y MeramioB? Iloyemy oHM Ha3bIBarOTCS
IJIOTHOYaKOBAHHBIMU ?

[IpuBeauTe npumep BIUSHUS TUIA CBA3M (TUIA KPUCTAIIIMYECKON PEIIeTKH) Ha CBOICTBA
MaTtepuana.

[ToueMy cBOICTBa KPUCTAIIIMYECKOTO MaTepHalla, U3MEPEHHBIE B Pa3HbIX HAIIPABJICHUSX,
MOT'YT OTJIMYaThCs? B Kakux MaTtepuanax 3To sIBJI€HUE HE HaOIoaeTcs U nouemy?
[ToueMy mpu XOJOJHOU IMIACTHYECKON AedopMaiuu (IITaMIIOBKE MM BBITSKKE) MOTYT
o0OpazoBarbcsi GECTOHBI 10 KPOMKE (Kparo) u3aemnusi?

OOBSACHUTD, YEM Pa3IHUAIOTCS O-XKEIe30, Y-)KENe30 U O-xKene30?

[ToueMy mpu XOJOIHOM TUIACTUYECKOM AeopMaIli BO3PACTAIOT MPOYHOCTHBIE XapaKTe-
puctuku? Kak 310 siBieHHe Ha3bIBaeTcsA? B Kakux ciydasix 3TO SIBJIEHUE HEXeENaTeabHO?
Uro 03Ha4YarOT TEPMUHBI AePOpPMAIIIOHHOE YIIPOYHEHHUE, 3€PHOTPAHUYHOE YIIPOUYHEHUE,
JUCIIEPCUOHHOE YIIPOYHEHHE, TBEPAOPACTBOPHOE YIIPOUHEHHE?

[Mosicauth rpaduuecku (pU3MUECKHii CMBICIT TOHSITHS «PaBHOBECHAas TeMIEpaTypa Kpu-
crayumzanuu (tutaBieHus)». Kakoe ycioBue HEOOXOIMMO BBITIOJIHUTH, YTOOBI HayasCs
IIpOLeCC KpUCTAJUIA3ALMN?

OOBACHUTD, B Y€M OTJIMYHME KPUBBIX OXJIAKICHUS KPUCTALTUYECKUX W aMOP(HBIX Ten?
MO3KHO 11 IOTYYUTh aMOP(HBINA METaIT (METANIMYECKOE CTEKI0)?

[ToueMy 3epHa 3aKpUCTAIIIN30BABLIETOCS METAIUIMYECKOTO MaTepHaja He UMEIOT FeoMeT-
pUYECKH MPaBUIBHON (HOPMBI?

Kakyro 1enp npecienyroT npu BBEJEHUH B paciuiaB (KUIKUA MeTayla) MOAU(PHUKATOPOB?
[TpuBecTu npumeps! AeHCTBUS MOIU(PUKATOPOB.

OOBSACHUTD, B KaKOM OTIIMBKE 3€pHO 3aKPUCTAJUIM30BABIIETOCs MeTajuia OyneT Oojblie:
MIPH Pa3IUBKE KUAKOTO METaJJIa B TIeCUaHy0 (OpMY WM B METATNINYECKYIO?

OOBSACHUTD, K UEMY MOXKET MPUBECTU MEpPErpeB pacijiaBa Mpeja pa3iuBKOi ero B GopMbl
(M3710XKHUIIBI)?

OOBACHUTD, 3a4€M IPOBOJST ONEPAIUIO MOJICTYKUBAaHUS MPU MOTyYeHUH OTIUBOK? Kak
€€ OCYILECTBUTh

OOBSICHUTD, IPU KaKoW AegopMaIiii MOXKHO HEOOpaTHUMO U3MEHUTh GopMy, pa3Mepbl U
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18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

29.

CBOICTBA MaTepualia — yIpyrou Wiu riacTu4ecKon?

OOBSCHUTH TOHSATHE TEOPETHUYECKas MPOYHOCTh KpucTauia. Kak oHa M3MEHseTCS TpH
U3MEHEHUHN IVIOTHOCTU JTUCIOKAIIHNN?

OOBSACHHUTD, YTO MPOUCXOAUT MPH (GOPMHUPOBAHUU TEKCTYPHI B 1e(H)OPMUPOBAHHOM MaTe-
puaine?

3auem TpeOyeTcsi BOCCTAHABIMBATH IUIACTUYHOCTH XOJOAHOAEC(HOPMHUPOBAHHOTO JIUCTA
(kamuOpOBaHHOW 3arOTOBKH, BOJIOYEHOW MpoBOOKH)? Kakol o0pabOTKOH 3TO MOXKHO
cenarh?

OOBACHUTD, KAaKOE CBOICTBO MaTepuaya XapakTepu3yeT TBepJocTh. Ha yem ocHOBBIBa-
FOTCSI METOJIbI M3MepeHus TBepaocTu? B uem ux ornuuune?

Kak nmpoBozdT ucnibiTanue Ha yJapHyro Ba3KocTh? KakoBa ero uenb?

C kaxoii 11eNbI0 MPOBOJAT YCTAJIOCTHBIE UCIIBITAHUSA?

Ha mpumepe 1ByXKOMIIOHEHTHON CHUCTEMBI [TOKa3aTh, KaKyt0 HHGOPMAITUIO MOXKHO TOJTY-
YUTh, TIOJIb3YSACh MPABHIIOM phlyara (IIpaBUiIOM OTPE3KOB).

CxemMaTH4HO M300pa3UTh AUArPaMMy JBOWHOW CHCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH
(C TIOJIHOM PacTBOPUMOCTHIO, C OTPAHUYCHHONW PACTBOPUMOCTHIO) KOMIIOHEHTOB B TBEP-
JIOM COCTOSIHHH, J1aTh XapaKTePUCTUKY TOYEK, TUHUI AuarpamMmmsbl, (a3 u 6e3BapuaHTHBIX
MIPEBPALICHUI CUCTEMBI.

Paccunrtarh OTHOCHTENIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJISIOIIMX CIUIaBa MPU KOM-
HaTHOM TeMIepaType U CXeMaTUYHO U300pa3uTh CTPYKTYPY CIUIaBa TIBOWHOW CHCTEMBI C
OTCYTCTBHEM PACTBOPUMOCTH (C MOJHON PAaCTBOPUMOCTHIO, C OTPAHUYECHHON PacTBOPH-
MOCTBI0) KOMITOHEHTOB B TBEPJIOM COCTOSTHUMU.

Onummre oOpa3oBaHue neaedyputa. B kakux crmaBax oH oOpa3yercs, KaKOBHI YCIOBUS
ero obpazoBanusi? Kaxoii negeOypuT Ha3bIBalOT mpeBpalieHHbIM? CxeMaTH4HO H300pa-
3UTh CTPYKTYpPY JiefeOypuTa mpu KOMHATHOW TeMIepaType.

Onummre obpazoBanue nepiauta. KakoBbl yciaoBHs 00pa30BaHMs U XapaKTEPUCTUKU 3TOU
CTpYKTyphI? CxeMaTuyHO H300pa3uTh CTPYKTYPY NEpIUTA MPU KOMHATHOW TeMIiepaType.
KakoBbI pa3HOBUIHOCTH STON CTPYKTYPHI?

HazoBute kpuTHueckue Touku cTanu U ux oboszHayenune. Kak onu ompenenstorcs? Yka-
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30.

31.

3aTh UX NoJI0keHue Ha auarpamme Fe-C.

N300pa3uth auarpaMMmy COCTOSHUS JKeIe30 — KapOul jkenesa, yka3aTh (a3sl BO BCeX 00-
JIACTAX JHarpaMMbl, pacCCMOTPETh MpeBpanieHus B cruare, coaepxkamem 0,01 (0,2; 0,45;
0,8;1,0; 2,5; 4,3; 4,7) % C. Kak tako#i cruiaB Ha3piBaeTcsi? PaccuntaTh OTHOCHTEIBHOE
KOJIMYECTBO CTPYKTYPHBIX COCTABJISIONIMX B 3TOM CIUIaBE M CXEMAaTUYHO M300pa3uTh €ro
CTPYKTYpPY IIPU KOMHATHOM TeMIIepaType.

OOBACHUTD, UeM AHarpaMma kene3o — rpaduT OTIIMYaeTCsl OT JIUarpaMMBbl Kele3o — Ie-
MEHTHUT. M300pa3uTh CXeMaTUYHO CTPYKTYPHI CEPhIX YYT'YHOB C Pa3HOW METaUIMYECKOU
OCHOBOM ((eppuTHOH, PEpPUTHO-TIEPIUTHOH, IIEPIUTHON) U ¢ pa3HOU (popmoit rpaduTo-
BBIX BKJIFOUEHHH (TJIACTUHYATOW, MapoBUIHON). OOBACHUTD, KaK MPOUCXOAMUT MPOLECC
rpadutuzanuu U GOPMUPOBAHUS CTPYKTYPHI B 3TUX CILJIaBaX.

IIpuMepHBIe IPaKTHYECKHE 3aJaHu AJI IK3aMeHa (5 cemecTp):

1.

N300pa3uth NogHY0 AMAarpaMMy COCTOSIHUS JKEJI€30 — YIJIepoJ, yKa3aTh (a3bl BO BCeX
00J1acTsX JUarpaMMbl, paCCMOTPETh MPEBPALICHUS B CIUIaBE CUCTEMBI JKeJIe30 — KapOous
xkenesza, conepxamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii criaB
Ha3bIBaeTcs? PaccuMTarh OTHOCUTENBHOE KOJIMUYECTBO CTPYKTYPHBIX COCTaBISIOLIMX B
3TOM CIUIaBE U CXEMATUYHO W300pa3UTh €ro CTPYKTYpPY PU KOMHATHOM TeMIiepaType.
N300pa3uTh MOIHYIO JUarpaMMy COCTOSIHUS XKeJIe30 — YIiepoJia, ykazaTh (a3bl BO BCEX
o0acTax AuarpamMMbl, pacCCMOTPETh IPEBPAIICHUS B CIIJIaBE CUCTEMBI JKEIe30 — rpadur,
cogepxamiem 2,5 % C, ¢ pa3HOM MeTammuueckoil ocHOBOHM ((eppHUTHOMH, (peppuUTHO-
MEPJIMTHOM, MEPIUTHON) U ¢ pa3HOU (opMoil rpadUTOBBIX BKIIOUEHUN (IIJIACTHHYATOM,
mrapoBuHON). Kak Takoit criaB HasbiBaeTcsi? CXeMaTUYHO M300pa3uTh €ro CTPYKTYpY
NPy KOMHATHOW TeMIEepaType.

PacmmpoBaTh Mapku cTanu, yKa3aB CoJIepyKaHHe yIriiepoja, BUA U COAEp KaHUE JIeTU-
PYIOIIKX 3JIEMEHTOB, Ka4eCTBO, HA3HAYeHHE U IPUMEPHBIE CBOICTBA.

PacmmpoBath Mapky ceporo (JUTEHHOro, BBICOKOIPOYHOT0, KOBKOI'0) YyT'yHa, yKa3aB
€ro CTPYKTYPY U YCIOBUS NOJTYYCHHS
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~

10.

11.
12.

13.

14.

15.

16.

Ha3zoBute kpuTHueCcKre TOUKH CTalnu U ux obo3HaueHue. Kak onn onpenenstorea? Yka-
3aTh UX nosnoxeHue Ha auarpamme Fe-C.

Kakoll aycTeHUT U moyeMy Ha3blBalOT IepeoxisaxaeHHbIM? Kak onpenenuTs cTeneHb
€ro MepeoxIaxaCHUs?

[Touemy B 3aKaJleHHON CTaJIM BCEr/la MPUCYTCTBYET OCTATOUHBINA ayCTEHUT?

Kak MO»HO HCIoyib30BaTh Ha MPAKTHKE M30TEPMHUUYECKHME JUarpamMmbl pacraja mnepe-
OXJIQX/IEHHOT'O ayCTeHUTa?

Kax u3mensTcs cBolcTBa CTaa MPU YBEIMUEHUU CKOPOCTH OXJIAXJEHUS B IEPIUTHOM
uHTepBase? OOBbICHUTH, ToUeMy?

BriOpatp Hanbosnee TUCTIEPCHYIO CTPYKTYPHYIO COCTaBIISIONIYIO, (HOPMUPYIOLIYIOCS TIPU
TG PY3MOHHOM pacnajie NepeoxJakIeHHOT0 ayCTEHUTA.

UYrto 00mIero v B 4eM OTJIMYHS B CTPYKTYPAX MEPIUT, COPOUT M TPOOCTUT?

OOBsACHUTD, TOYEMY MApPTEHCUT UMEET BBICOKYIO TBEPAOCTb. 3a4eM CTallb CO CTPYKTY-
poii MapTeHCcHUTa Ha10 IOJBEPraTh OTIIYCKY?

OOBsACHUTH, B KaKOM cTayd OyJeT BbIIE TBEPAOCTb NpPU 3aKajlke: B cTanu 45 umm
30XI°C?

OOBsACHUTD, y KaKoil cTanu Oyner 0oJblIe MPOKAINBAEMOCTh — YIIIEPOAUCTON WM Jie-
rUpoBaHHON? 3aueM HEOOXOAUMO 3HAaTh IPOKAIUBAEMOCTh CTaJIN?

Kak BbIOpaTh CKOpOCTH OXJIaXJEHHUS MNpPH 3aKajlke A TMOJTY4eHUS MapTEeHCUTHOMN
CTPYKTYpHI [10 BCEMY CEUEHUIO U3/1ETH?

JUia KakoM cTanu — AOIBTETOUJHOW MIIM 3a3BTEKTOMIHOW — HYXHO NPUMEHSTH HETIOJ-
Hyto 3akanky? [losicauTs, ucnons3ys nuarpammy Fe-C.

CpaBHHTE CBOWCTBA CTalIM ¢ OEMHUTHOM CTPYKTYpOW M MapTEHCUTHOW CTPYKTYpOii, ¢ Oeii-
HUTHOU U TPOOCTUTHOU CTPYKTYpoil. OOBSICHUTE pa3Inyusl.

18.
19.

20.

[Touemy npu OTHyCKe 3aKaJC€HHOI cTan BRIOMPAIOT pa3IMyHble TEMIIEpaTyphl HarpeBa?
Kakas cranp nocne ynyuuienus OyaeT UMeTh 0ojiee BBICOKYIO TBEPJIOCTh: CTallb 45 WU
ctasb 30XI'C, ecnu OTIycK NPOBOAWIIM IIPU OJHOW U TOM K€ Temneparype?

[Toyemy pexymnii HHCTpPYMEHT U3 YIJIEPOJINUCTOM CTaIM MOABEPTral0T HU3KOMY OTITyCKa.
Kakas Oyzner CTpyKTypa U CBOMCTBA TAaKOTO HHCTpyMeHTa?
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CTpyKTypHBIii

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OrneHOYHBIC CPEICTBA
KOMITCTCHITHH
21. B yeM ocHOBHas OCOOCHHOCTh M IIPEUMYIIECTBA TEPMOMEXaHUUIECKONH 00pabOTKH cTa-
mm?
22. C KaKoH I1eJIbI0 HACBIIIAIOT MOBEPXHOCTh HU3KOYTIIEPOAUCTON CTAIH YTiaepoIom?
Brnagets —  npod)ecCHOHAIBHEIM s3bIKoM B oGnacry | IIPUMEPHbIE NPAKTHYECKHE 3alaHusl LIS 324€Ta 110 PEeIleHHIO 3a/1a4 U3 NPOpecCHOHAIb-

MaTCpHAJIOBCACHUSA,

— MPAaKTHUYCCKUMU HaABbBIKAMH HCIIOJIB30Ba-
HHUsA OCHOBHBIX MCTOOOB HCCIICOOBAHUA B 00-
JIaCTHU MaTCpUaJIOBCACHU,

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOTO
MMPUMCHCHUA MAaTCPHUATIOBCACHUSA

— HaBBIKAMM OLICHKHM TEXHOJOTHYECKUX H
CIIy’)kK€OHBIX KaueCTB MAaTEpUAJIOB IYTEM KOM-
IUIEKCHOTO aHaJIM3a UX CTPYKTYPBI U CBOWCTB,
a TaKXKe pe3ylbTaToB (U3NKO-XUMHUYECKUX,
KOPPO3UOHHBIX U APYTUX UCIBITAHUN

HoM o0snactu (4 ceMecTp)

1.
2.

w

~

10.

Kax nmpoBectu makpoananu3? KakoBbl €ro 1einu, METO1bI?

Kakum MeTrogoM MOXHO HCCIEAOBAaTh PACIpPECICHHE CepPhl B CIUTKE (OTJIMBKE, 3aro-
TOBKE)?

Kak mpoBectu riry0okoe TpaBiieHue ctabHOro oopasma. Kakossl ero nemu?

KakyuM MeTOI0M MOKHO BBISIBUT MOPBI, TPELIMHBI, PAKOBUHBI, KPYIHbIE HEMETAJINYE-
CKHE BKJIFOUCHHUS B OTJIUBKE (CIUTKE, OTJIMBKE, TOKOBKE, MMPOKaTe)?

[Tpu MakpoaHanu3e CIUTKA BHISBJICH JTMKBAIIMOHHBIN KBaApaT (MOAycagoyHas JIUKBAIHS,
oceBasi TOPUCTOCTh, CKBOPEUHHUK, KAMHEBHUIHBIA H3JI0M, (DIIOKEHBI, MHU(EPHBIN U3JI0M,
paccrnoenne). OObSICHUTH MPUYUHBI MOSIBICHUS 3TOTO AeeKTa U BO3ZMOXKHBIE CIIOCOOBI
€ro McrpaBieHus (IPeIOTBPALLEHUS).

Kak oTIMunTh yCTaNOCTHBIN M3JIOM OT MPOYMX BUAOB H310Ma? KakoBbl MPUYHMHBI MIPO-
SBJIEHUS TAKOTO U3JI0Ma?

Kak oTnnuuTh BsI3KO€ pa3zpylieHue OT XpymnKoro?

Kak mpoBecTH MHUKpPOCKONUYECKOE HCCIENOBAaHUE MeTauimueckoro Mmarepuaina? Yro
MO>KHO BBISIBUTH C IOMOIIBIO TAKOTO UCCIIEIOBAHUS?

Kak MOXHO NOBIMATH Ha BEIWYMHY 3€pHA NIPU KpUcTaUM3anuu Metaia? Kakne mepsl
MOJKHO TMPEITIOKUTH JJISL TOTO, YTOOBI 00ECIEYUTh MOyYeHUE MEITKOTO 3€pHa TIPU KPH-
crajumsanuu’?

OOBSICHUTD, B UeM Pa3IMUMe MEXKIY XOJOIHON M ropsdeil miactTudeckoil nedopmanus-
Mu? [loueMy mpu XOJIOJHOM TUTACTHYECKON AedopManinyi HAOII0AAeTCs YIIPOUYHEHUE Me-
TaJula, a NPy ropsiuei 3T0ro He IPOUCXOAUT?
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kak BOCCTaHOBUTH IUIACTUYHOCTh XOJIOAHOAE(HOPMUPOBAHHOIO JIMCTA (KAJIMOPOBAHHOM
3aroTOBKH, BOJIOUEHOM NpoBoJIoKK)? Kak oCylecTBUTH onepanuo peKpucTauIn3aioH-
HOTO OT>KHra’?

Kak ompenenuts npepen ynpyroctu (mpeaen TEKydecTH, NMpeaes MPOYHOCTH, OTHOCH-
TEJIbHOE Y/UIMHEHHE, OTHOCUTEIbHOE CYXEHHE, TBEPIOCTh, YIApPHYIO BSI3KOCTb) MaTepu-
ana?

Kak omnpenenutes OTHOCHTEIbHOE KOIMYECTBO (Da3 (CTPYKTYPHBIX COCTABJISIOIINX) MPHU
3aJJaHHOM TeMmIeparype B ABOMHBIX crutaBax? [losicHuTh rpaduyecku.

[Tpu KakuX yciIOBHSAX B METAUIMYECKUX CILIaBaX MOXKET 00pa3oBaTh TBEPAbIH pacTBOp
3aMenieHus (TBEpAbld pacTBOpP BHEAPEHUS, XMMHUYECKOE COEIMHEHUE, MeXaHWdecKas
cMech KOMIOHEHTOB)? Kak BBIMISAAAT 00s1acT 3THX (a3 Ha AuarpaMMmax COCTOSHUSA?
CxeMaTH4HO M300pa3uTh KPUBYIO OXJAKJIEHUS U CTPYKTYpY JIO0Oro CIijiaBa ABYXKOM-
IOHEHTHON cHCTeMBbl (C OTCYTCTBHEM PacTBOPUMOCTH, C IOJHOH PAacCTBOPUMOCTBIO, C
OTpaHUYEHHOM PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUMHU) MPU KOMHATHOMU
TEeMIIEpaType.

CxemaTH4HO M300pa3uTh CTPYKTYPY JIFOOOTO CIUIaBa JBYXKOMIIOHEHTHON CHCTEMBI NPH
KOMHATHOU TEMIIEPATYPE, PACCUUTAB OTHOCUTEIIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaB-
JSOIHX.

[Tpr MUKPOCKONMYECKOM HCCIIEZIOBAaHUM B CIJIaBe HAOMIONAIOTCS 3epHA (pepputa U He-
0oJbIlIOe KOIMUecTBO HeMeHTHTa. Kak Ha3biBaeTcs Takoil cruaB? KakoBsl ero cBoiicTBa
U 00J1aCTH IPUMEHEHUs?

[Tpy MUKpPOCKONIMYECKOM HCCIIEJOBAaHUM B CIIaBE HAOJIOJAOTCS 3epHa QeppuTa U mnep-
mut. Kak Ha3piBaeTcs Takol crutaB? KakoBbl €ro cBONCTBA M KaK OHM 3aBHUCAT OT KOJIH-
yecTBa nepaurta? KakoBbl 001acTH TPUMEHEHHUS ATUX T1aBOB?

[Tpr MUKPOCKOMMMYECKOM HCCIIEIOBAaHUM B CIUIaBe HaOmofaroTcs nepiaut. Kak HasbiBa-
ercst Takou crutaB? KakoBbI pa3HOBHJIHOCTH TAaKOW CTPYKTYPBI M Pa3iudus B UX CBOM-
cTBax?

[Ipy MHKPOCKOIMMYECKOM HCCIIEJOBAaHUM B CIJIaBE HAOJIOJAIOTCS MEPIUT M CEeTKa lie-
MEHTHUTA N0 rpaHuniaMm 3epeH. Kak HaspiBaeTcst Takoil cruiaB? KakoBbl €ro CBOWCTBA U
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obsacTy mpuMeHeHus?

21. TIpu MUKPOCKOITMYECKOM HCCIICIOBAaHUH B CIlIaBe HaOmromaercs iene0yput. Kak Ha3bi-
BaeTcs Tako cruiaB? KakoBbl €ro cBOMCTBA U 00J1aCTH MPUMEHEHHS?

22. Tlpy MHKpPOCKOIIMYECKOM HCCJICIOBAaHUU B CIUIaBe HAONMIOMAIOTCS 3epHa Qepputa U
BKIrOYeHUS rpadurta. Kak HazpiBaeTcs Takue crutaBbl? KakoBbl pa3HOBHUIHOCTH CILJIABOB
C TAaKUMH CTPYKTYPHBIMU COCTABJISIONIMMHU, KAKOBBI Pa3JIMUUs B UX CBOMCTBAX?

23. IIpy MUKPOCKOITMYECKOM HCCJICIOBAHWH B CIUIABE HAOIIOJAIOTCS 3epHA (eppuTa, mep-
JTUT U BKItoueHus rpadura. Kak HaspiBaeTcs Takue cruiaBbl? KakoBbl pasHOBUIHOCTH
CIUIaBOB C TAKUMU CTPYKTYPHBIMU COCTABIISIOIIMMU, KAKOBBI Pa3INyus B UX CBOHCTBaxX?

24. TIpu MUKPOCKOITMYECKOM HCCIICIOBAHUHU B CIUIABE HAOJIONAIOTCS MEPIUT W BKIFOYCHHUS
rpadura. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBbl pa3HOBHJIHOCTH CIUIABOB C TaKUMU
CTPYKTYPHBIMH COCTABJISIFOIITUMU, KAKOBBI PA3JINYUS B UX CBOMCTBaAX?

25. Kak uaentuduuupoBars B CTaIM BUIMAHIITETTOBYIO CTPYKTYpy? Ilpm Kakux ycioBusx
OHa MO>KeT 00pa30BaThCs M KaK 3TO MOBJIHSIET HA CBOMCTBA CTAIN?

26. I[Ipu xakux yCIOBHUSIX B CTald MOXET 00pa3oBaThcs mepechimeHHbit dhepput? Kak on
MOBJIUSIET Ha CBOMCTBA cTanu. Kak nmpegoTBpatutek ero oopasoBanue?

27. TaKoro 4yryHa  ero cBoicrna?

IIpumepHBbIe NIPAKTHYECKHE 3aIaHUS VI IK3aMEHA 110 PELICHHIO 3a1a4 U3 NpogeccHo-
HaJbHOMH 00J1acTH (5 cemecTp)

1. OObsicHUTH, KaK BbIOpaTh COJEp’KaHUE YIJIEpoJia B CTANU JJI U3TOTOBJIEHUS IETalu
MAalINH, KOHCTPYKLIUU WA COOPYKEHUS.

2. OOBSACHUTH, KaK BBIOpPATh COAEPIKaHUE YIIIepoJa B CTANM ISl M3TOTOBIICHUS PEXYIIETO
(ITaMmoOBOr0) HHCTPYMEHTA.

3. Kak 1o cTpykTypHOMY NpH3HAKy MOKHO OMpPEICITUTh CTadh (OCNbIid 9yryH, CEphlid dy-
I'YH, TIOJIOBUHYATBIA YYT'YH, JK€JI€30 TEXHUUECKON YHCTOTHI)?

4. OOBACHUTDH, MOXKHO JIM UCIOJIb30BaTh O€NbIN UyTryH B Ka4eCTBE KOHCTPYKIIMOHHOTO Ma-
TepHaa.
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o

10.

11.

12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

OOBSICHUTD TPEUMYIIIECTBA CEPOr0 YYr'yHa MO CPABHEHHUIO CO CTAJbIO.

. OOBSACHUTH, MOKHO JIM MCIIOJIH30BATh OCINBIM YYyT'yH B Ka4eCTBE KOHCTPYKIIMOHHOTO Ma-

Tepuaina’?

. OOBsICHUTB, Kakas Gopma rpadura B MEHbIIEH CTENIEHU OCIalseT METATMUYECKYIO OC-

HOBY uyryHa? Kak noiay4uts Takyro GopMy rpaduta B OTIUBKE?

. Kak monyunTe OTIMBKY CO CTpyKTypoil KoBkoro uyryHa? KakoBbel pa3HOBHIHOCTH

CTPYKTYpbI TAKOTO YyryHa M €ro cBoMcTBa?

. [louemy HE TPOMCXOOUT YIPOYHEHHS CTAJU MpPH TOpPSYEH IIIACTUYECKON aedopManuu

npu 1050 °C?

[Touemy nedopmanus cunia (T = 327 °C) npu KOMHATHOH TemImepaType sBIsSeTCs
ropsiueit gedopmanueii?

[Ipu pexpHcTaNIM3alMOHHOM OTXKUI'€ XOJOJHOKAaTaHOH JeHThl M3 craimu O8km oxia-
xneHue B unteppaie temneparyp 680 — 370 °C Benyt ¢ mainoii ckopoctbio. [Touemy 310
Heo0xouMo?

Ha3HauuTh pexuM peKpUCTAIIM3ALMOHHOTO OTXKUTA JUUIsl HUKOYTJIEPOAUCTON XOJIOIHO-
KaTaHOW JINCTOBOM CTAJIN.

Kak onpeaenstoT CKIIOHHOCTb CTaJIM K pOCTY 3€pHa IpU Harpese?

HazHauuTh pexum MOoIHOTr0 OTXKUTA Ui CTAIU Mapku 45.

Ha3nauuTh pexxuM HOpMaJIU3alMU JJIs CTaIu Mapku 45.

BriOpath TepMudeckyro 00pabOTKy Ul UCTIPABJICHUSI BUAMAHIITETTOBON CTPYKTYPHI B
CTaJIbHON OTJIMBKE.

Bri6pate TepMuueckyro 00pabOTKy AJisl UCIIPaBICHUS KPYITHO3EPHUCTON CTPYKTYpPBI I'0-
psYeKaTaHON CTaJH.

Bri6path 3akanounyio cpeny, o0ecnedyuBaronlyl0 HauOOJbIIYI0 MPOKAIUBAEMOCTh yT-
JIEPOJIUCTON CTAJIH.

Bri6path 3akanounyto cpeay AJis 3aKaJIKH JIETHPOBAHHOW YIJIepOIUCTOM CTalH.
BriOpath pexum OTIyCKa 3aKaJeHHOM cTaylid, 00ecreunBaoOLINi COXpaHEHUE BBICOKOM
TBEPIOCTH.

BbiOpaTh pexuM OTIyCKa 3aKaJeHHOM CTajau, 00ecneunBaIoONIMi BBICOKHE YIPYTue
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

CBOMCTBa

22. BoiOpaTh peXuM OTIYCKa 3aKaJCHHOM CTalld, 00eCHeunBaIONIMKA COYETaHUE BBICOKOU
IIPOYHOCTHU, TBEPAOCTH, INIACTUYHOCTH U yAPHON BA3KOCTH.

23. Cranp 45 Obula moJBEpruyTa HarpeBy moj 3akaiky 1o Temmeparypsl 740 u 840 °C. Ka-
KOH peXuM HarpeBa BBIOpaH MPaBUIIBHO U TOYeMy?

24. Cranp Y10 Obuta mojBeprHyTa HarpeBy moj 3akaiky a0 Ttemmneparypsl 740 u 900 °C.
Kakoii pexxum HarpeBa BbIOpaH MPaBUIBHO U TOYEMY?
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0) ITopsinok npoBeeHUsi MPOMEKYTOUYHOM aTTeCTALIMH, IOKA3aTeJIM U KPUTEPUH
OLICHUBAHUS:

IIpomeskyTouHas aTTecTaums Mo AucuunInue «MarepuanoBeaeHue» B 4-oM ceMecCT-
pe BKJIIOYAET TEOPETUUECKUE BOIIPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00yJarou-
MUCS 3HaHUH, U IPAKTUYECKHE 3a/1aHus, BBISIBIISIONINE CTENeHb CPOPMUPOBAHHOCTH YMEHUN U
BHaI[GHI/If/'I, U IMPOBOAUTCA B BUAC 3a4UCTA.

3aueT MpoCTaBIsAETCS MOCIE OLEHKU 3HAHUN 00YUaIOLUXCsI 110 pe3y/ibTaTaM 3allUThl BbI-
MOJTHEHHBIX JIAOOPATOPHBIX PabOT U KOHTPOJIBHBIX pabOT, BKIIOYAIOIIUX TEOPETUIECKHE BOIIPO-
Chbl U IPAKTHUYECKUE 3a/IaHUsl.

Iloka3aTesu u KpUTEpUM OLleHUBaHMs 3a4eTa (4 cemecTp):

Jnst monydeHuss ONeHKU

— «3a4TeHO0» — 00yJaIoUINIiCs TOJKEH MOKa3aTh 3HAHUSI HE TOJIBKO Ha YPOBHE BOCIIPOU3-
BEJICHUS B 00BSICHEHUs MHPOPMAIIUHU, HO M HHTEJUICKTYaJIbHBIC HABBIKH PEIICHUS TPOOJIeM U
3a]a4, HaX0X/ICHUS YHUKAJIBbHBIX OTBETOB K MPOOIeMaM, OLIEHKH U BHIHECEHUSI KPUTUIECKUX
CYKJICHU;

— «He 3a4TeH0» — O0yJaIOLIUIICs He MOXKET MTOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BeIe-
HUS ¥ O0BSICHCHUS MH()OPMAIINU, HE MOXKET MTOKA3aTh WHTEIICKTYaTbHbIC HABBIKU PEIICHHS
MPOCTHIX 3a/ay.

IIpomeskyTouHas arTecTaums Mo AMcuuIIMHe «MaTepuanoBeaeHue» B 5-0M ceMecT-
pe BKJIIOYAET TEOPETUUECKUE BOIIPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00yJaIOIIN-
MUCS 3HAaHUH, U IPAKTUYECKHE 3a/1aHus, BBISIBISIONINE CTENeHb CPOPMUPOBAHHOCTH YMEHUN U
BJIQJICHUM, ¥ IPOBOJUTCS B JOpME IK3aMeHa

DK3aMeH 10 JaHHOW AUCUHUIUIMHE TPOBOAUTCS B YCTHON (hopMe MO SK3aMEHAIIMOHHBIM
OuneTaM, KaXIbli U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BONPOCA U OJTHO MPAKTUYECKOE 3a-
JaHHE.

IToxa3aTenn U KpUTepUU OLCHNBAaHUs JK3aMeHa (5 cemecTp):

— Ha OLIEHKY «OTJMYHO» — 00y4aIoLUiics IeMOHCTPUPYET BBICOKUN YPOBEHb CPOPMUPO-
BAaHHOCTH KOMIIETEHIIUi, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOe 3HaHHe y4eOHOro MaTe-
puana, cB0OOHO BBIMOIHSET MPaKTHUYECKHE 3a/1aHusl, CBOOOIHO ONEpPUPYET 3HAHUSIMU, YMEHHU-
SMH, IPUMEHSAET UX B CUTYaLUAX NOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «X0POLI0» — 00y4aronuiicsi 1eMOHCTPUPYET CPEAHUN YPOBEHb CPOPMUPO-
BaHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO JOIYCKAIOTCS HE3HAUUTEIIb-
HbI€ OINOKH, HETOYHOCTH, 3aTPYIHEHUS IPU aHAIUTUYECKUX OMepalusixX, IEpeHoce 3HaHUI U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYallUH.

— Ha OIICHKY «Y/I0BJIETBOPUTEIbHO» — 00yJaIONMUNUCS IEMOHCTPUPYET TOPOTOBBIN ypO-
BEHb C(POPMUPOBAHHOCTH KOMIETEHIUI: B X0JIe KOHTPOJIBHBIX MEPOIPUATHH JOMyCKAIOTCS
OIIMOKH, MPOSIBISIETCS] OTCYTCTBUE OTAENbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yUaIOIUICS HC-
IIBITHIBAET 3HAUUTEIIbHBIE 3aTPYAHEHUS IPH ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSIMU TP UX T1€-
PEHOCE Ha HOBBIC CUTYyallUH.

— Ha OLIEHKY «HEeYA0BJIETBOPUTEIbHO» — 00YJaIOIIUIiCs IEMOHCTPUPYET 3HAHUS HE 00-
nee 20% TeopeTHuecKoro MaTepuaia, JoIMycKaeT CylIeCTBEHHbIE OIIMOKH, HE MOKET [TOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTHIX 3a/a4.



8 YuedOHO-MeTo1UYeCKOe U HH(OPMAIIHOHHOE 00ecTieYeHre TUCIHIJIMHBI (MOYJIfA)

a) OcHoBHAas JqUTEpaTypa

1. Anackun, A. M. MartepuanoBeieHUe U TEXHOJOTHUSl METAUIMYECKUX, HEMeTaJlInye-
CKHX ¥ KOMITO3UIIMOHHBIX MaTepHaNIOB [ DIIeKTpOHHBIN pecypc] : yueOHuk / A. M. Angackun, A. H.

KpacnoBckuii. — M.: ®OPYM. HHODPA-M, 2019 - 400 c. — Pexum pocrymna:
http://znanium.com/bookread2.php?book=982105. — 3arn. ¢ o9kpaHa. (nata oOpaiICHHUS:
01.09.2020).

2.  JHaswimoBa, . C. MarepuanoBeneHue [DIEKTPOHHBIN pecypc]: yueOHoe mocobue /
HassimoBa U. C., Makcuna E. JI. - 2-e u3g. — M.: M1l PUOP, HUL] UH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum pocrtyma: http://znanium.com/bookread2.php?book=536942. — 3aru. ¢
skpana. — ISBN 978-5-369-01222-2. (mara obopamenwus: 01.09.2020).

3. MarepuanoBenenue [IIeKTPOHHBINA pecypc]: yaebnoe mocodue mmus By3os / JI. B. Ta-
pacenko, C. A. ITaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pexn. JI. B. Tapacenko. — M.:
HULl HUudpa-M, 2012. - 475 c: 60x90 1/16. — Pexum  gocryma:
http://znanium.com/bookread2.php?book=257400. — 3aru. ¢ skpana. — ISBN 978-5-16-004868-0.
(mata oopamenus: 01.09.2020).

0) lonosiHUTeILHASA JIUTEPATypa

1.  UYepemaxun, A. A. MarepuanoBeneHue [DIeKTpoHHBIA pecypc]: yueObnuk / Uepena-
xuH A. A., CmonbkuH A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pe-
UM jpoctyma: http://znanium.com/bookread?2.php?book=944309. — 3aru. ¢ skpana. (nara odpa-
menust: 01.09.2020).

2.  MarepuanoBeaeHIe U TEXHOJIOTHS MaTePHAIIOB [ DICKTPOHHBINA pecypc]: yaeOHOe To-
coobue / mox pea. A. . barpimesa u A. A. CmonskuHa. — M.: THOPA-M, 2018. — 288 ¢. — Pe-
UM jpoctyma: http://znanium.com/bookread2.php?book=946206. — 3aru. ¢ skpana. (nara odpa-
menus: 01.09.2020).

B) MeToanueckue ykazaHusi

1. Ewmemommn A.H., Konnesa H.B., Ilerpouenko E.B. M3yuenue npuHIumnoB paboTsl 1
yCcTpoiicTBa MeTamiorpaguyeckoro MUKpockona. Meroauueckue ykazaHusi K Ja00paTopHOH pa-
6ote. — Maruutoropck: 'OY BITIO «MI'TY», 2009. -9 c.

2.  Kommera H.B., YUykun B.B., Epumosa 10.10. N3yueHne MakpOCTPYKTyphI JIATOTO Me-
Taljga U JEHJIPUTHOW KpUCTAUIM3alMu. MeToquueckue yka3aHMs K JIabopaTopHOW paboTe. —
Marnurtoropcek: M3n-so Marauroropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememomun A.H., [letpouenko E.B., Edpumona HO.1O. XKenezoyriepo-
JIUCThIE CIUIaBbl. MeTonuueckue yka3zaHus K JIabopaTopHbIM paboTtam. — Marnutoropck: ['OY
BIIO «MI'TVY», 2010. —42 c.

4.  EwmemommH A.H., Konmiea H.B., Ilerpouenko E.B., Kopaunos B.JI. MakpocTpykTy-
pa cTajli ¥ METOJIbl ee OIeHKH. MeToanueckue yka3zaHus K JJabopaTopHOi paboTte. — Marauro-
ropck: U3n-Bo Marauroropcek. roc. Texs. yu-ta uM. I'.11. Hocosa, 2014. — 17 c.

5. Ememommun A.H., Ilerpouenko E.B. MukpocTpykTypa JIErMpOBaHHBIX CTalleil U 4yry-
HOB. MeTonnyeckue ykazaHus K j1abopatopHoii pabote. — Maruutoropck: MI'TY, 2007. -9 c.

6. Ewmemomun A.H., [letpouenko E.B, CeiukoB A.b. UccnenoBanue BIUSHUS XOJIOIHOM
IIACTUYECKON AeGopMaliy U MOCIEIYIOIIEero HarpeBa Ha MUKPOCTPYKTYPY U TBEpJOCTh HU3KO-
YIIIepOaUCTON cTaimu. Meronuueckue yka3zaHus K JabopaTopHoit pabore. — Marnutoropek: 13 z-
BO Marauroropck. roc. Texs. yu-ta uM. I'.11. Hocosa, 2015. — 8 c.
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http://znanium.com/bookread2.php?book=257400
http://znanium.com/bookread2.php?book=944309
http://znanium.com/bookread2.php?book=946206

7.  MonoukoBa O.C., Hedbenwe C.I1., [l{unmakuaa M.B. TlocTpoeHue nuarpaMMbl COCTO-
SIHUSL CUCTEMBI CIuTaBoB Pb — Sh. Metoauueckue ykazaHnus K jJabopaTOpHO# paboTe. Marauro-
ropck: M3n-Bo Marnutoropck. roc. Texs. yu-ta um. [.11. Hocosa, 2015. — 8c.

8. Kommesa H.B., Uykun B.B., Ebumosa 10.}O. N3yuenne MUKPOCTPYKTYpHI CTAIA U
YyryHa B HEPaBHOBECHOM COCTOSIHMH. MeToaudeckne yka3aHus K JlabopaTopHoii padore. — Mar-
nuroropck: MI'TY, 2009. — 15 c.

9. Ememommun A.H., Ilerpouenko E.B., Hedenpe C.I1. M3ydyenHue MUKpPOCTPYKTYpHI
[BETHBIX CILUIaBOB. MeTonuyeckue ykasaHus K jaboparopHoit padore. — Maruuroropck: M3a-Bo
Marnuroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2013. — 13 c.

10. [IIerpouenko E.B., Hedenber C.I1., Monoukoa O.C., EmMemtomun A.H. MukpocTtpyk-
Typa MOPOIIKOBBIX M KOMIIO3UIIMOHHBIX MaTepuaioB. — Meroauyeckue ykazaHus K jgaboparop-
HO# paboTe. Marnurtoropck: MI'TVY, 2010. — 9 c.

11. Ilerpouenko E.B., [llunakuna M.B. Bnusnue Temneparypsl HarpeBa v mocjieyroniei
NEePEeKpUCTAIIM3AlMY Ha pa3Mep 3epHa ayCTeHHTa. — MeToAnuecKue yka3zaHus K JabopaTopHOi
pabore. Marautoropck: MI'TY, 2003. — 12 c.

12. TIlerpouenko E.B., Hedenber C.I1., MonoukoBa O.C. CTpyKTypa U CBOWCTBA yriepo-
JMICTOM CTaJiM MOCJe OTXKHUra U HopManu3auuu. MeTtoandyeckie yKa3anus K JabopaTopHoil pabo-
te. — Maruurtoropck: MI'TY, 2010. — 12 c.

13. Tlerpouenko E.B., Monoukosa O.C., Hedenper C.I1., 3akanka yriepoaucToil u Jieru-
poBaHHOH cTanu. Meronuyeckue ykazaHus K jaboparopHoil padore. — Marautoropck: MI'TY,
2013. -9 c.

14. TIlerpouenko E.B., MonoukoBa O.C. OTnyck yriaepoaucToil U JEerupoOBaHHOW CTajH.
Mertonuyeckue ykasanus K JlabopatopHoi padote. — Marautoropck: MI'TY, 2013. -9 c.

r) [Iporpammuoe o0ecieuenne 1 UHTEpHET-pecypcehI:

Haumenosanue [10

No noroBopa

CpoK neicTBUS JIUIIEH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

J-757-17 ot 27.06.2016 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager 10_}3860[[H0 pacrpocTpaHsieMoe SecopouHo
7Zip CBoOoaHO pacmpocTpaHsieMoe | 0eccpouyHO

1. DnekrponHas 6a3a nepuoanueckux u3manuii East View Information Services, OOO «MBUCy:
https://dlib.eastview.com/

2. HammmonanpHas MHQOPMAIMOHHO-aHAINTHYECKAsT CUCTeMa — POCCHIICKHMIA MHIEKC HAy4YHOTO
mutupoBanus (PMHLI): URL: https://elibrary.ru/project risc.asp

3. Tlouckosas cucrema Axaaemust Google (Google Scholar): URL: https://scholar.google.ru/

4. NudopmarmonHas cuctema - EnnHoe okHO goctyna K MHpopMmanunoHHbIM pecypcam: URL:
http://window.edu.ru/

5. ®enepanbHOE rocy1apcTBEHHOE OrOKeTHOE yupexaeHue «DenepanbHblil HHCTUTYT IPOMBIII-
nenHo# codoctBenHocTr»: URL: http://www1.fips.ru/

6. Poccuiickas I'ocynapcTBeHHas o6ubnuoreka. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/
7. DNEeKTPOHHBIE pecypcenl Ooubnmoreku MITY HM. I''A. Hocoga:

http://magtu.ru:8085/marcweb2/Default.asp

8. YHuBepcuretckas unpopmarronHas cuctema POCCHA: https://uisrussia.msu.ru

9. MexnyHapoHass HAayKOMeTprudeckas pedepaTuBHAS U MOJIHOTEKCTOBAs 0a3a TAHHBIX HAYIHBIX
uznanuii «Web of sciencex:_http://webofscience.com
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10. MexayHapoaHas pedepaTUBHAsI U MMOJHOTEKCTOBAsl CIpaBOYHAst 0a3a JaHHBIX HAYYHBIX W3-
nanuii «Scopus»: http://scopus.com

11. MexnyHapoaHast 0aza MTOJTHOTEKCTOBBIX KYpPHAJIOB Springer Journals:
http://link.springer.com/

12. MexnayHapoaHast KOJUICKIMS HAyYHBIX IPOTOKOJIOB IO PA3IUYHBIM OTPACISIM 3HAHHUHA
Springer Protocols: http://www.springerprotocols.com/

13. MexnayHapo/Hasi 6a3a CpaBOYHBIX M3JAHUI MO0 BCeM oTpacisiM 3HaHuit SpringerReference:
http://www.springer.com/references

14. ApxuB HayuHBIX XypHaJIOB «HamnoHambHBINA 3JEKTPOHHO-MH()OPMAIIHOHHBIA KOHLIOPIIUYM)
(HIT HOUKOH): https://archive.neicon.ru/xmlui/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUILIMHBI (MOyJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC obecrneucHue JUCHUIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyJUTOpUN

OcHareHue ayIuTOpuu

YueOnass ayguropust A | MynbTUMEIUITHBIE CPEICTBA XPAHEHUS, MEpelaydl U IMPEICTaB-
IPOBEJCHUS JICKIIMOHHBIX | JIEHUS HHPOpMAIIH

3aHsTuit - (ayn. 269, 277,

205a)

YueOnass ayaguropuss aus | OOopynoBaHue i MPUTOTOBJICHUS NUTHQOB (OTpE3HBIC, MUIN-
npoBeJeHUsT  1a00paTOpHBIX | (hOBalIbHBIC U MOJIMPOBAIBHBIE KPYTH; 000OpYyJIOBaHHUE AJIsl TPaB-

3aHATUH (1aboparopusi TMpo-
6omoaroroBku, aya. 207)

JeHUs MITHQOB).

VYuebnast ayauropus ans | 1. MammuHbl yHHBEpCAJIbHBIE HCIBITATEIBHBIE HA PACTSKCHHE,
npoBeJeHUsT  J1a00paTOPHBIX | CKATHE, CKPyYUBaHUE.
3aHsATUN (1abopatopusi Mexa- | 2. MepuTenbHbII HHCTPYMEHT.
HUYECKUX ucneitanui, | 3. [Ipubops! 1y1st u3MepeHus TBEPIOCTH MO MeToaaM bpunens u
ayn. 212) Poxksemna.

4. MukpoTtBepoMep.
VYueOnass aymguropust s | 1. [leun repmudeckue
npoBefeHUsT  1a00opaTopHBIX | 2. YcTaHOBKA IUIa3MEHHOM 3aKallKu
3aHATU (;1aboparopust Tep- | 3. [Ipubopsl s n3MepeHus: TBEpAOCTH o MeToay Pokseria
MUYECKON 00paboTKH,
ayn. 205)
YueOnass ayautopuss ans | 1. Meramnorpaduueckue mukpockonsl Heopor, METAM 32M
npoBeneHus:  J1abopatopHbix | 2. KoMmbloTepHbie cucTeMbl aHanu3a u3oopaxennii SIAMS-600

3aHATUH (abopaTtopus Me-
tamutorpaduu, ayn. 203, 209,
211)

u Thixomet Pro.

3. Muxkpockonst MUM-6, MUM-7.

4. Konnekuun MHUKpO- ¥ MaKpoOUUTU(OB yriepoJucThIX U JIeTH-
POBAHHBIX CTaJIEH U CIUIABOB.

5. Anb0OMBI MUKPOCTPYKTYP.

Aynuropust s TPYNIOBBIX
U WHIUBHIYalbHBIX KOH-
CyJIbTAllMM, TEKYIIEro KOH-
TPOJISl U MIPOMEXYTOUHOM aT-
tecrauuun (aym. 205a, 209,
211; KOMIBIOTEPHBIN KIiacc,
ayn. 269)

Crniennanu3upoBaHHas MeOEb.

[TepconansHbie KoMmmbloTepsbl ¢ maketom MS Office, Brixomom B
HNHTepHeT u ¢ JMOCTYymOM B D3JIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CpPely YHUBEPCUTETA

AyauTopuu i CaMOCTOSI-
TETLHON pabOThI: KOMITBIO-
TEpHbIE KJIACChl; YHTAIbHBIC
3aJ1bl OMOTMOTEKH

[Mepconanbhbie KoMmbiOTepsl ¢ maketom MS Office, Beixomgom B
HNHTepHeT u ¢ JNOCTYymOM B D3JIEKTPOHHYIO HH(MOPMAIMOHHO-
0o0pa3oBaTeNnbHYI0 Cpey YHUBEPCUTETA

[Tomenienune st XpaHEeHUsT U
npopHIAKTHIECKOT0  00CITy-
KUBaHUS y4eOHOTO 000PYI0-
Banus (ayn. 204)

CneunanusupoBanHas Medenb. CTaHOUHBIN Mapk 000pynIOBaHUs
U WHCTPYMEHTHI Ul MPO(PUIAKTHUECKOTO OOCITY>KUBAHUS U pe-
MOHTa y4eOHoro oOopynoBanus. [lomemenue s XpaHEHUS
yueOHOT0 000PYAOBAHHUS
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