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1. HEJIX U 3AJAYHN OCBOEHU S JUCHUITVIMHBI
Ilenb ocBOeHMS TUCHUIIMHBI N3YUYE€HUE CTPYKTYPBl U CBOMCTB Pa3IMYHbIX MAaTEpUAJIOB: YYI'YHOB, CTalel, HEOPraHNYECKUX BELIECTB U CILIa-
BOB I[BETHBIX METAJJIOB U CLIOCOOOB UX MOIY4eHUS U 00pabOTKH.

3auaann AUCHHUIIJIMHBI ABJIAIOTCH:

- OCBOCHHE TEOPHUHU M MPAKTHKH CTPOEHHS, CBOICTB 1 00paOOTKM METAJIOB U CIUIABOB;
- IpUOOpETEeHNE HABBIKOB pabOTHI ¢ 1a00paTOpHBIM 000PYI0BAHUEM;

- (hopMHpOBaHHE YCTOMUYMBBIX HABBIKOB BIIAJICHUSI OCHOBHBIMH IIpHEMaMH 00paOOTKH U MPeICTaBICHUS SKCIIEPUMEHTAIbHBIX TaHHBIX.
dopmupyemble y 00yJaromerocsi KOMneTeHI U 1 3aIUIaHUPOBAaHHbIE Pe3yJIbTaThl 00y4eHHs 10 AUCIUILTHHE, COOTHECEHHBIE C HHAMKATOpa-

MM JOCTHKeHHUSI KOMITETeHI[UM:

Koa n HauMeHoOBaHMe KOMIIETEHIIUH

Koa n HaumeHoBaHue HHIAUKATOpPaA TOCTHKCHHUS
KOMIICTCHIINH

3amiaHUpOBaHHbIE Pe3YJabTATHI 00yYeHUsI

ITIK-1 Ciocoben yvacTBOBaTh B cOope H
aHaJIM3e UCXOHBIX JTaHHBIX ISl TPOEKTHUPO-
BaHUS SHEProoOBEKTOB, IPOBEICHUH pacue-
TOB U DKCIIEPUMEHTOB B COOTBETCTBUU C TH-
MOBBIMH METOAMKAMH M CPEICTBAMH aBTO-
MaTu3anuu, o0paboTKON MOTy4eHHBIX pe-
3yJIbTAaTOB, COOJFOICHIH TIPOU3BOICTBEHHOM
U DKOJOTMYEeCKOW O€30MmacHOCTH, YIpaBie-
HUM, ODKCIUTyaTalliy, OOCITy>)KUBaHHUH, JO-
BOJIKE TPOIIECCOB M PEMOHTE TEXHOJIOTHYE-
CKOT'0 000pyTI0BaHUS

[1K-1.6. JlemoHCTpUpYyET 3HaHUE OOIacTen
IIPUMEHEHUs1, CBOMCTB, XapaKTEPUCTUK U Me-
TOJIOB MCCIIEJIOBAHUS KOHCTPYKIIMOHHBIX Ma-
TEpUAJOB, BHIOUpaeT KOHCTPYKIIMOHHbBIE MaTe-
pHUaNbl B COOTBETCTBHH C TPeOyEeMbIMU Xapak-
TCPUCTHUKaAMU JJI1 UCIIOJIb30OBAHUSA B 06.H8.CTI/I
npodhecCuOHaNBbHOM NesTENIbHOCTH.

3HATh:
- (pM3MYECKUEe OCHOBBI MATEPUATIOBE/ICHNS;

- OCHOBBI 00pa0OTKH MaTEepHAaIIOB.

yMeThb:

- aHAJIM3UPOBATH PE3yJIbTAThl HAOMIOJCHUN U HKCIIE-
PHMEHTOB;

- NPOBOANUTH OCHOBHBIC JKCIICPHUMCHTLI IO aHAJIU3Yy
KauecTBa MaTepUajIoB.

2. MECTO JJUCHUAILIIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI BO
JucuuruinHa 6a3upyeTcs Ha CIeIyIOMUX JUCHUIUIMHAX: «XUMUS», «DU3UKay.
PesynbpTraThl 00pa3oBaHysl, I0Jy4E€HHbIE IIPU OCBOCHUH JUCLUIUIMHBIL, HEOOXOAUMBI IPH U3y4eHUuU aucuuiuing: «lIpukiagHas MexaHuka (BKIIO-
qas JAIIM)», «Teopernueckas mexaHuka», «[IpoekTupoBaHue JOKAIbHBIX SHEPTOCUCTEM», IIPU MPOXO0KIECHUHN MPEIAUIIIIOMHON MPAKTUKU U BBIIOJI-
HEHUHU BBITYCKHON KBATH(PUKAIIMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

3.1. CTrpykTypa 1M CUHMIIIMHBI

OO01mas TpyI0€MKOCTb JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHumIl, 144 Jaca.

Pa3nen mucuuninHeL

Pacnipenenenue TpynoeMKoCTH paszena (B yacax) 1o BUIaM

ConepxaHue caMOCTOSATEIbHON pa-

8 < 3 o o
Ne | ®opma IpOMeKYTOYHOH arre- | ¥ & o § y4e6HOIi paboThI y 00TBI ‘)
n/m cTanuu 5 = = 02) KonraktHas cp Konut- (c }’K?BfrlHHﬁ?l\c/ITp;1 :1::10;?121\12? HO IL. 0.1 1
o m
(no cemecmpam) @ g O | Jlex | IIp | JIa6 | KIIP | UKKII | T1IA poJTb
N3ydeHne TeOPETUUECKOTO MaTepraa
CrpoeHue u cBoiicTBa MaTepHUasoB. [1] cTp. 6-57.
1 o 27 2 3 4 6 — — — 14 —
MexaHH4eCKHe CBOHCTBA METAILIOB. [MoaroroBka K J1aOOPaTOPHBIM U ITPAKTHYE-
CKUM 3aHSITHSIM.
CrpyKTypa 1 coiicTsa TBEpIBIX dhas. H3y4yeHune TeopeTHIecKOro Marepuana
[1] cTp. 58-71, 176-215.
2 | AmarpamMMbl AByXKOMIIOHEHTHBIX CHC- 39 2 3 6 6 — — — 24 —
rem [MoaroroBka Kk 1aOOPaTOPHBIM U MTPAKTHYE-
) CKHM 3aHATHSM.
W3y4yeHune TeopeTHIeCKOro Marepuana
Cranb 1 yyryH. OCHOBBI TEPMHUYECKON [1] ctp. 72-133, 147-176.
3 25 2 3 4 4 — — — 14 —
00paboTKH cTaH [ToaroToBka K J1a0OpaTOPHBIM U MpaKTHYE-
CKHM 3aHSTHSIM.
KoMno3unnoHHbIe MaTepHabl U UX H3ydeHne TeOPETUYECKOTO MaTepraa
4 13 2 3 0 0 — — — 10 —
IPUMEHEHUE B HAYKE U TEXHUKE. [1] cTp. 215-279.
TexHoNorus KOHCTPYKIHOHHBIX MaTe- M3yuienne TCOpETHICCKOro MaTepuana
S pyK 22 2 4 2 0 - - - 16 - [1] ctp. 298-315, 390-414.
P ' IToAroTOBKa K MPAKTUYCCKUM 3aHITHSIM.
3a4eT M0 COBOKYIMHOCTH PE3yIbTaTOB Te-
6 | 3a4eT c OLEHKOM 18 2 - - - - - 0,3 - 17,7 KYIIIETO KOHTPOJIS YCIIEBAGMOCTH
COTJIACHO MPOrpamMMe 3a4ueTa
Wtoro 144 16 | 16| 16 | - — 03] 78 17,7

[Mpumeuanue: Jlex — nexuuu; [1p — npaktuueckue 3anarus; Jlab — naboparopusie padotsr; KIIP — ayauropHble KOHCYIbTallMU 11O KYPCOBBIM IPOEK-
tam/padotam; MKKII — naauBuayanpHble KOHCYIBTAIMU TI0 KYPCOBBIM IpoekTam/padboram; [1A — mpomexxyrounas atrectaius;, CP — camocTosiTesns-

Has paboTa CTyAeHTa.




3.2 KpaTkoe cojepxaHue pa3aesioB
2 cemecTp
1. Cmpoenue u cgoiicmea mamepuanos. Mexanuueckue ceoucmea Memaiios.

Marepuasibl U UX CBOWCTBA. MexaHWYECKUE, TEIUIOBbIE M JJIEKTPUYECKHE CBOWCTBA
matepraioB. OCOOEHHOCTH KpPUCTAJUIMYECKOTO CTPOCHMS BellecTBAa. THIBI CBs3ell Mexay
YacTUIIaMHU B TBepbIX Tenax. Kpucrammmueckue dha3pl. bamkHui u ganbHui mopsiaok. ['eomerpust
KPHUCTAJNIOB. DJeMeHTapHas stueiika. TUMbl KpucTaIUIMYeCKUX pemerok. Hapymenus u nedexTs
KpUCTANIMYECKON pemieTku. JledekThl B KpucTamiax U UX BIUSHUE Ha MEXaHUYECKUE CBOWCTBA
marepuanoB. BosnukHoBeHue aedekToB B TBepAblx Tenax. Jledextst Ppenkens u [orTkm.
[110CKOCTH KPUCTAINIMYECKUX pEIIeTOK. MexaHu3M paspylleHHs TBepAbIX Tell. Teopermyeckas
MIPOYHOCTh MATEPHUAIOB. XPYIKOE pa3pylieHrue. XIaJHOJIOMKOCTh METAJUIOB U CIUIABOB. YIIpyras
nedopmarus B Matepuanax. Moayns FOnra. Moayne casura. TBepmocts. [lponiecchr ynpodunenus
MarepuanoB. Paspymenue tBepabix ten. Ilnockoctu ckoma. Xpynkoe paspylleHHe. YIPOUYHEHHE
Xpynkux Marepuanos. I[lnactudeckoe paspyuienue. Ilepexol OT IUIACTHYECKOrO pa3pylICHHs K
Xpynkomy. YcrajgoctHoe paspymieHue. llpenen BbeiHOcnauBoctu. IlonsyuecTs M AnuTenbHas
NpOYHOCTh.  PagmammonHoe — paspymenHue.  Koppo3noHHoe — paspyllleHHe — Marepuaios.
MexmiockocTHOe paccrosiHue. CTpyKTypa METaJlIoB NP oXJjaxkaeHuW. HapymieHus cTpykTypsl,
BBI3BaHHBIE TEIUIOBBIM JBMKEHHEM aTOMOB. TeruioBoe paciiMpeHHe TBEpAbIX Tell. Jlucnokaruu.
BexTop broprepca u sHeprusi auciokanuu. 3apokIeHue AUcIoKanuil. I'paHnna 3epeH B TBEpABIX
Tenax. Ympyras u IulactTudeckas ngedopmanms MetamuioB. CBepXIIacTUYHOCTh.  Hakmérm.
[Tonzyuects. CBsA3b MEXAY NPOYHOCTHIO U TUNIOTHOCTBIO JUCIIOKALIUH.

2. Cmpykmypa u ceoticmea meepovlx ga3. [{uacpammol 08YXKOMNOHEHMHbIX CUCHEM

CrpoeHre BHEIIHUX O0OJOYEK aTOMOB. PacTBOPUMOCTH METAJUIOB M CIUIABOB B TBEPJIOM
coctosiHuM. TBepable pacTBOpbl BHeApeHus W 3amemnieHus. [Ipenen pactBopumoctu. Ilepexoms
«mopsok — Oecriopsanok». CTpYKTyphl JajdbHEro M OJMKHEro MHOpsakoB. HecmemmBaemocCTb.
Hudbdy3us u xkordpdumuent muddysun. OgnokomnoHeHTHbIE cucTeMbl. [IpaBuio ¢a3 ['mbOca.
JIByXKOMITOHEHTHBIE CUCTeMbl. MaTepualbHbIi OajlaHC M MpaBWIIO pblyara. /lnarpaMma cocTOsHUS
JBYXKOMIIOHEHTHBIX CUCTeM. OrpaHM4eHHbIE UM HEOIPAHMYEHHBIE TBEPIBIE PACTBOPBI.
OBTEKTUYECKHE CHCTEMBl. JlparpaMMbl COCTOSHUSI CHCTEM C OOpa3OBaHUEM XHUMHUYECKUX
coennHeHUN. [lepuTekTnueckoe 1 MOHOTEKTHUECKOE paBHOBECHE. JlMarpaMMa COCTOSIHUSI CUCTEMBI
«OKene30-yriaepoa» u €€ poiap B MarepuanoBefeHHM. CBA3b MEXIy CBOMCTBAMM CIUIaBOB U
nuarpamMmoi coctostHus. CunrymspHas Touka. Kpusbie oxnaxaenus. OOpa3oBaHue 3apOabIIIeH U
LHEHTpoB Kpuctamuzauuu. Kpucrammmzauusa meramnoB. Kputnueckuit paguyc. BozHukHOBEHHE
smOpuoHa. [lepeoxaxaeHue U ero posib B 00pa30BaHUU 3apPOJIBIIIEH U KPUCTAILTU3ALNH.

3. Cmanw u yyeyn. OcHogbl mepmuieckol 0oOpabomku cmanu

Kaponpounsie u xapocroiikue cranu. JlerupoBanue craneit. Kimaccudukamus u MapKupoBKa
craneil. JluarpaMMbl COCTOSIHMSL JKeJe3a C JIETMPYIOLMMHU JJIEMEHTaMu. benble U cepble 4yryHBI.
Hcnonb30BaHKE CIJIABOB YEPHBIX METAJJIOB B TEIUIOAHEpreTuke. KaponmpouyHble U KapOCTOMKHE
cramu. llBeTHple MeTamasl M crulaBbl. OOMacTM WX NpPUMEHEHHs. AJIOMUHHEBBIC, MEJIHBIE,
MarHueBble M TUTAHOBBIE CIUIaBbl. YTOpsJAoYeHHE. MapTeHCUTHbIE (CABUTOBbIE) MpPEBpAIICHHUS.
I'omorenHoe u rereporeHHoe obpa3zoBaHue 3apojbliield HOBoW (a3bl. M3oTepMHuueckoe BhIIETICHHUE
HOBOH (a3bl. M3oTepMuueckoe mpeBpaiieHue aycTeHuTa. Tepmudeckas oOpaboTKa M auarpaMmma
cocrosuus. [Ipoueccel ynpounenust MarepuanoB. 3akanka. Oxur. Crapenue. Otmyck. Bo3spar u
nonuronusanus. Pexpucramnuzanus. Tepmoxumuueckas H TepMoMexaHudeckas oOpaboTka
MarepuaioB. XoJoAHas W Tops4yas oOpaGorka cramu. PxxaBumHa. Buuel KOppO3HMOHHBIX
paspyuieHnii. MexKkpucTasIuTHas KOppO3usl.

4. Komno3zuyuonnvie Mamepuansl U ux NpUMeHeHue 8 Hayke u mexmuke

OcCHOBHBIE THUNBl KOMIIO3MIIMOHHBIX MarepuanaoB. KoMmo3uIMOHHBIE Marepuansl C
HYJbMEPHBIMHU, OJTHOMEPHBIMHM M JBYMEPHBIMU HANoOJHUTENSIMHU. KOMIIO3ULIMOHHBIE MaTEpHabl €
AJTIOMUHUEBON U HUKEJIEBON MaTpUled. ApMUPYIOLINE MAaTepUalIbl U UX CBOMCTBA. DBTEKTUUECKHE
Y KOMIIO3UIMOHHBbIE MaTepHayibl. KoMIO3MIIMOHHBIE MaTepuaibl Ha HEMETAIJIMYECKOH OCHOBE.
[Tomumepsr 1 ux Bunabl. CBOWCTBA MOJMMEPHBIX MaTepUANIOB. Marepuasibl C MOJUMEPHOU




matpurnieii. OOpaboTka ¥ COEAWHEHHE KOMIIO3MIIMOHHBIX MaTepuanoB. HaHOKOMITO3UTHI.
®u3nyecKue CBOMCTBA HAHOKOMITO3UTOB. [[puMeHeHne KOMIO3UIIMOHHBIX MaTEPHUAJIOB.
3. Texnono2usi KOHCMPYKYUOHHBIX MAMEPUAN08

Jluteitnoe mpousBoncTBO. CTpoeHue ciutka. JluTeliHble CBOMCTBa CIUIaBOB. JIMKBaiusa u
ra3pl B JIMTEHHBIX cruiaBax. Jlutee B mecyanble Qopmbl. CHelUaNbHBIE CIOCOOBI JIUTHS.
Hampasnennas kpuctammzamus. O6paboTka MeTaioB naBieHueM. HarpeBarenbHble yCTpoOHCTBA
st 00paboTku maBieHueM. JluctoBas mramroBka. DHU3UKO-XUMUYECKHE OCHOBBI OOpa30BaHUS
CBapHOro coeauHeHus. Tepmuueckue BUABI cBapku. JlyroBas cBapka. I[lmasMenHast cBapka.
DneKTpoHHO-JIyueBas cBapka. CBapka B Bakyyme. JlazepHasi cBapka. ['azoBast cBapka. CBapouyHoe
npousBoAcTBO. CBapka miactmacce. [lalika MetaiuioB u crutaBoB. Dirockl U ipumion. Buibl masHbIX
coequHeHui. OOpaboTKa MeTauIoB pe3anueM. MIHCTpyMeHTaIbHbIe MaTepraibl. MeTauiopexyIme
CTaHKU U MUHCTPYMEHTHI.

3.3. Tembl NpaKTHYECKUX 3AHATHI
2 cemecTp
1. Koppo3us criaBoB YEPHBIX U LIBETHBIX METAJJIOB — 4 4.
2. MexaHnuyeckue CBOMCTBa METAILJIOB— 3 .
3. Ilpouecc kpucramnu3zanuu — 3 4.
4. YepHble U IBETHBIE METAJUIbI U CIUIABBI — 3 4.
5. Tepmudeckast 00pab0OTKa METaUIOB U CIJIABOB — 3 4.

3.4. Tembl 1a00paTOPHBIX PadoT
2 cemecTp
1. 3y4yenue notepb OT KOPPO3HUH CIUIABOB YEPHBIX U IIBETHBIX METAJUIOB — 3 4.
2. MexaHuueckue CBOMCTBa MaTepuaioB — 4 4.
3. U3ydeHue npouecca KpucTain3aluy pacTBOPOB cojiel — 3 4.
4. IIBeTHbIE MeTaUIbI U UX cIuIaBbl. CTajlb U 4yTryH — 3 4.
5. Tepmudeckast 00pabOTKa CIIJIaBOB YEPHBIX M IIBETHBIX METAIOB — 3 4

3.5.PTP
Tun PI'P: pacuetHoe 3ananue.
TeMaTuka pacyeTHbIX 3aJaHUI
AHa.HI/I3 I[I/Ial“paMMbI COCTOSIHUSI CIIJIaBOB

3.6. TeMmaTnka KypcOBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBble IpoeKThl 1 KypcoBble pabOThI yueOHbBIM IIJIJAHOM HE IPEIYCMOTPEHBI.



3.7. CooTBeTcTBHE Pa3/1€JI0B JUCHHUILUIMHBI U (POPMHUPYEMBIX B HUX KOMIIETEHIM I

3anaaHupoBaHHbIE PE3yNIbTaThl 00yUeHHUS

Koner nuguka-

HOMCp pasaciia JMCHUILUTAHBI (B COOTBECTCTBHUU C

OIIeHOYHOE CPENCTBO

0 ITUCIUTIINHE m.3.1)
(B COOTBETCTBUU C pa3fesioMm 1) Topos 1 2 3 4 5 (Tum u Hamverosanye)

3HaTh:

E):II;’H%CKHG OCHOBBI MATCpHATIOBCAC- IIK-1.6 X X X Tect «MeTamioBeaeHuEe)

OCHOBBI 00pa0OTKH MaTepHaioB [K-1.6 X X Teer «TexHonorus KOHCTPYKIHOHHEIX M-

TEPUAJIOBY

Ymersb:
PacuetHoe 3a1anne «AHaIN3 TUarpaMMel
COCTOSIHUSI CILIaBOB»
KonTponbHbie paboThl
«Koppo3sust crijiaBoB YepHBIX U LBETHBIX

AHATH3UPOBATL PE3YIbTAThI HaOIo1e- K-1.6 X X X X X METaJJIOB) }

HUHN ¥ SKCTIEPUMEHTOB «MexaHNYecKHe CBOMCTBA METAJIOB)»
«IIpouecc kKpucTaIM3aLUN
«YepHble 1 IIBETHBIE METAJIJIBI U CILIaBBI»
«Tepmuyeckas 00paboTKa METAJIIOB U
CILIABOB)

MIPOBOJIUTH OCHOBHBIE SKCIIEPUMEHTHI K-1.6 X X X BrimonHenue u oT4eTh 1a00PaTOPHBIX pa-

10 aHAJN3y KaueCcTBa MaTEPHUaJIOB 60T




4. KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLEHOYHBIE MATEPHUAJIBI
JJIA TEKYIIETO KOHTPOJISI YCHIEBAEMOCTHA W NMMPOMEXYTOUYHOM ATTE-
CTAIMH IO JUCHHUIIJIMHE

4.1. Tekymuii KOHTPOJIb yCIIEBA€MOCTH 10 TUCIHILIUHE:

2 cemecTp

. Tect «MeTamioseneHue»
. Tect «TexHONOrUsI KOHCTPYKIIMOHHBIX MaTEPUAJIOB)
. KouTtponbnas pabora «Koppo3us CriiiaBoB YEpHBIX U IIBETHBIX METAJIIIOB)
. KouTponbHas pabota «MexaHUYeCKrue CBOMCTBA METAJLIOBY
. Kortponpnas padota «IIporecc kpucrammsanum»
. KouTponpHas pabora «HepHbie U IIBETHBIC METAIIIBI U CILIABHI)
. Kontponpnas padota «Tepmudeckas 00pab0oTKka METaIOB U CIJIABOBY
. OTtuet nabopaTopHbIX paboT
. BeimonHeHue u 3amuTa pacyeTHOro 3a/1aHus «AHAIN3 AMarpaMMbl COCTOSIHUSI CIJIABOBY

O 0 1N DN B W —

banbHO-peUTHHTOBAs CTPYKTYpa AUCUUTUIMHBI SIBISETCS MPUIOKEHUEM A.

4.2. [Ipome:kyTOUYHAS aTTECTALMS MO IUCHUILINHE:
2 cemecTp
3adeT ¢ OIEHKOM.
OLIGHKa OHpCI[G.HSIeTCSI 1o COBOKyHHOCTI/I pe3y.HBTaTOB TGKYH_IGFO KOHTpOJISI yCHeBaeMOCTI/I B
cootBeTcTBUU C [lomoskeHneM o OauTbHO-pEHTHHTOBOM crucTteMe it ctyaeHToB HUY «MOBONy.

B npunokeHue K IUIIOMY BBIHOCUTCS OIIEHKA 3a 2 CEMECT)P.

IIpumeuanue: OneHOYHbIE MaTEpUabl 1O AMCIUIUIMHE MTPUBEACHBI B (OHIE OICHOYHBIX Mare-
puanos OITOII.

5. YYHEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUIIVINHbI

5.1 lleuaTHbIe U 3JIEKTPOHHBIE U3TAHUS:

1. MatepuasnoBeieHUE U TEXHOJIOTHUS META/IOB: Y4eOHHK I CTYJIEHTOB BY30B, 00ydaro-
HIMXCS TI0 MAIIMHOCTPOUT. crienuanbHocTsM / I, T1. @etucoB [u ap.]; mox pen. I'. I1. @etucosa. —
3-e u3n., uctp. u gomn. — M.: Beiciias mkona, 2005. — 862 c.

2. DNEeKTPOTEXHUYECKHE U KOHCTPYKIIMOHHBIC MaTepHaibl: y4eO. mocoOue s CTYACHTOB
oOpazoBar. yupexaeHui cpen. nmpod. oopazosanus / B. H. bopoxynun [u np.]; mox pen. B. A. ®u-
JUKOBA. — 5-€ u3 M., ctep. — M.: Akagemus, 2009. — 280 c.

3. I'ynses, A. I1. MerannoBeaenue: ydeOHHUK 11 cTyAeHTOB BTy30B / A. II. I'ynseB. — 5-¢
u31., nepepad. — M.: Meramnyprus, 1977. — 647 c.

4. Konecos, C. H. MarepuanoBeieHHE 1 TEXHOJIOTHS KOHCTPYKITMOHHBIX MaTEPHAJIOB: y4eO-
HUK JUJISL CTYJICHTOB JIEKTPOTEX. U dNeKTpomeX. crieruansHoctei By3oB / C. H. Konecos, U. C. Ko-
JIeCOB. — 2-€ u3., epepad. u gom. — M.: Beicmras mkoma, 2008. — 535 c.

5. Camynos, C. B. Marepuanosenenue : yaebnoe nocodue / C. B. CanyHoB. — 2-¢ U31., HCTp.
u pom. — Cankrt-IlerepOypr : Jlans, 2015. — 208 ¢. — ISBN 978-5-8114-1793-3. — Tekcr : a1ek-
TpoHHBIH // JlaHb : aneKTpoHHO-Onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/56171.
— Pexxum noctymna: st aBTOpHU3. MOJIb30BaTEINECH.

6. MarepuanioBeieHHe IJIs1 TPAHCTIOPTHOTO MAIIMHOCTPOEHHUS : ydeOHoe mocodue / J. P. I'a-
numoB, JI. B. Tapacenko, M. B. Yauukosa, A. JI. A6aynnun. — Cankrt-IlerepOypr : Jlans, 2013. —
448 c. — ISBN 978-5-8114-1527-4. — TekcT : 37eKTpOHHBIH // JIaHb : 3MeKTpOHHO-OMOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/30195. — Pexxum moctyma: 1jisi aBTOpHU3. TOJIb30BaTeE-
Tei.



5.2 JInueHn3noHHoe U cBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecneyeHue:
Windows / Onieparmonnsie cuctemsl cemeiictBa Linux; Office / Poccuiickuii makeT opuCHBIX
POTPaMM.

5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccuoHalbHble 0a3bl JaHHBIX U MH(OpPMalHOHHBIE
CIIPaBOYHbIE CHCTEMbI:

Yuausepcurerckas nHpopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «I'apanT» http:// www.garant.ru

baza nanubix Scopus https://www.scopus.com

[Toptanm oTKpeITBIX HaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza oTkpeITBIX gmaHHBIX MwuHHCTEpPCTBA Tpyda M COLMAIBHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nannbix Hayunoii anekrponnoit 6ubnuoreku eLIBRARY.RU https://elibrary.ru/

baza naHHBIX podeccHOHANBHBIX CTaHAAPTOB MHUHHCTEPCTBA TPY/AA U COITUALHOW 3aIlIUThI
P® http://profstandart.rosmintrud.ru/

ba3el nanabpIXx MuHUCTEPCTBA SKOHOMHYECKOTo pa3Butus PD http:// www.economy.gov.ru

baza otkpeIThiX qaHHBIX PochuamonnTopunra http://www.fedstfm.ru/opendata

OenepanbHas ToCynapcTBeHHass HWH(pOpMaIMOHHAs cucTemMa «HammoHanbHash AJIEKTpOHHAs
o6ubmmotexa» https://H30.pd

HanmonansHbIi mopTan onnaitH o0ydenust «OTKpbIToe oOpa3zoBanue» https://openedu.ru

OnextponHas 6a3a ganubx «Polpred.com O630p CMIN» https://www.polpred.com

Odunmanpabiii caiiT PeaepaaTbHOTO areHTCTBA MO0 TEXHHYECKOMY PEryJIHPOBAHUIO U METPOJIO-
ruu http://protect.gost.ru/

OBC UsnarenscrBa «Jlaap» https://e.lanbook.com

OBC «Ynusepcurerckas oudmmorexa Online» https://biblioclub.ru/

OnektponHas oubimoreka HTh MBOU https://ntb.mpei.ru/e-library/index.php.

OBC «Koncynbrant ctyaeHtay https://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

Jlek1moHHbIE W MPAKTUYECKHE 3aHATHS MPOBOJATCS B YUEOHBIX ayIUTOPHUSAX, CHAOKEHHBIX
MYyJITUMEAUMHBIMU CPEICTBAMU ISl MHTEPAKTUBHOTO OOYYEeHHs, 00OpPYTOBAaHHBIX HATJISTHBIMU
nmocoOusiMu, 000pPyIOBaHUEM JUTsl TOKa3a OOydJaroIIMX MaTEPHAIOB, CPEICTBAMH 3BYKOBOCIIPOHU3-
BEJICHUS, JOCKOM ayAMTOpPHOM, 00OpyrOBaHMEM JUIs MPEACTaBJICHUS IMpe3eHTauuil (IIa3MeHHas
MaHEeJIb/TIPOEKTOP, IEPCOHAIBHBIN KOMITBIOTED).

JlaGopaTopHbIe 3aHATHS MPOBOJATCA B Ja00pATOPUN KOHCTPYKIIMOHHOTO U 3JIEKTPOTEXHHYE-
cKoro marepuanoBeneHus. Jlaboparopanoe o0opynoBaHue: U3MEpPEeHHs TBEPJOCTH 1o MeTony bpu-
et TIHI-2M, usmepenue TBepaoctu metamwioB u crutaBoB UT 5010, mpubop mis u3MepeHus
TBepaocT 1o metony Poksemra UT-2140 TP, mukpockon OuHokymsipabidi MBC-10; Mukpockon
metauorpaduueckuii arperatasii EC METAM PB-22 - 2 mt.; Mukpockon MUM-7; kamepHas
BbICOKOTeMMIeparypHas anekrporneus CHOJI-1,6.2,5.1/12; Pa3peiBHas mammaa MP-20M, Beckw na-
Ooparopable paHorieune BJIP-200, Bechl Texmmueckue T-5000, craHOKk nUMQOBATHHBIN
Metasinex; mkad BBITSKHOW, HAOOPHI 00PA3I[OB YEPHBIX M I[BETHHIX METAJJIOB W CILJIaBOB, ITaH-
TeHIUPKYIb, TPOOUPKH, MEH3YPKH, TPEIMETHBIE CTEKIIA, 3aKUMBbI, 00pa3Ibl A pa3pbIBHONW Ma-
ITMHBI, 00PAa3IThI 711 TEPMHUUECKON 00pabOTKHU.
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https://biblioclub.ru/
https://ntb.mpei.ru/e-library/index.php
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IIpuniaoxenune A

BAJLJIBHO-PEUTUHI'OBASI CTPYKTYPA JIJUCHUTLTAHBI

MaTepI/IaJIOBCILGHI/Ie, TCXHOJIOTUH KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB

(Ha3BaHHE MCLUIIINHBI)

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSITHI TEKYIIEr0 KOHTPOJISl yCIIeBAEMOCTH 10 JHCIUILIHHE!

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8

KM-9
KM-10

KM-11

KM-12

KM-13

Buja npoMexyTOYHOM aTTEeCTAlMU — 3a4eT C OLICHKOM.

Tect «MeTaiioBegeHUE

Tect «TexHO0JIOrus KOHCTPYKLIMOHHBIX MaTEPUAJIOB)
KonTtponsHast padota «Koppo3us CIIaBOB YEPHBIX U LIBETHBIX METAJIJIOB)»

KonTponpHas pabota «MexaHHUeCKHe CBOMCTBA METAIIIOBY
Kontponbras padota «lIporecc KpucTaminzaumy

KonrtponbHast pabota «YepHble U IIBETHbIE METAJUIBI M CILUIABbI»
Kontponbras padota «Tepmudeckas 00pab0oTka METAIOB U CILIABOBY
Brimonnenue u 3amura JiabopaTopHoii paboTsl «M3yueHue moTepb OT KOPPO3HH CIIIIABOB
YEPHBIX U [IBETHBIX METAJUIOB)
Brimonnenue u 3ammra 1abopatopHoit paboTel «MexaHH4ecKne CBOMCTBa MaTepHAIOBY

Brimonaenue u 3anuTa 1abopatopHoit padoTel «M3ydeHne mporecca KpuCTauu3auu

pacTBOPOB COJIEH»

Brimonnenue u 3ammra 1aboparopHoi paboTel «L{BeTHBIE MeTaIbl U UX CcIUIaBbl. CTalb U

YYT'yYH»

Brimonnenue u 3ammra 1aboparopHoi pabotsl «Tepmudeckas 00paboTKa CIIaBOB YEPHBIX

M IIBETHBIX MCTAJIJIOB»

Brinonnenue u 3aluTa paC4€THOT O 3aJaHN A «AHanus3 AuarpaMmbl COCTOSAHUA CILIABOB»

TpynoeMKoOCTh TUCHUIUIMHEI = 4 3.€.

Howmep
paszgena

Paznen qucuuminHbl
JICJT TUCIL KM:

Hnpekd

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

KM-9

KM-10

KM-11

KM-12

KM-13

1

CtpoeHue 1 CBOWCTBAa MaTepHa-
J10B. MexaHu4eckue CBOMCTBa
METAaJUIOB.

+

+

CrtpyKkTypa 1 CBOWCTBA TBEPIBIX
(ha3. [lnarpaMMbI TBYXKOMIIO-
HEHTHBIX CHCTEM.

Cranb u uyryH. OCHOBBI TEPMHU-
YeCKOM 00pabOTKH CcTain

Kommosunmonnsie MaTepualibl 1
HX IIPUMCHCHUE B HAYKEC U TCX-
HHKC.

TexXHOIOT ST KOHCTPYKI[HOHHBIX
MaTepuaoB.

MunaunmanbHbii 0amt 3a KM

MaxkcuManpHbIi 0amr 3a KM




MuHHCTEPCTBO HAYKH U BbICIIero oopa3osanusi P@®
DeepasibHOE TOCYAAPCTBEHHOE 010/IKeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHue
BbICIIETr0 00pa3oBaHUSA
«HaumoHanbHBIM HCCJIEI0BaTENbCKUN YHUBepcUuTeT «MIN»
®uanaa ®I'bOY BO «HHY «M3HN» B r. BokckoMm

Hanpasienue nmoaroroBku: 13.03.01 TemsiodHepreTuka u TeMJI0TeXHUKA

HanmeHoBaHue o0pa3oBaTesibHOI nporpaMmbl: Tenio3HepreTuyeckne cucTeMbl U HH(POBbIe TexHO10TUH, U H-
TeJIeKTyalbHasl pacnpeeleHHas JHepreTuka, l{ludgpossie cucreMbl ynpaBjeHHs TeXHOJIOTHYeCKMMH Nponec-
caMu

YpoBenb o0pazoBanus: dakajaBpuat

®opma 00yueHusI: O4UHAS

OHeHO‘-IHbIe MaTepuaJbl MO TUCHUIIIMHE

b1.0.09 MATEPUAJIOBEJEHUE, TEXHOJIOI'MM KOHCTPYKIHIMOHHbIX
MATEPHUAJIOB

Boikekuii 2023



OrneHOUHBIE MaTepuaibl O JUCIUIUIMHE MPEJHA3HAYCHBI TSI OIEHKU: JOCTH)KCHUS 00Y-
YAIONMMMHUCS 3allJIaHUPOBAHHBIX PE3yJIbTaTOB OOYYECHHS O JUCIMIUIMHE, dTana (OpMHPOBAHUS
3aIUIAHUPOBAHHBIX KOMIIETEHIUH.

OrneHOYHBIE MaTEPHAIIBI TT0 AUCIUIUITMHE BKJIFOYAIOT OIIEHOYHBIE CPEICTBA TSl IPOBEIACHUS
MEPOTPUITHI TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH.

O1leHOYHBIE CPEICTBA Ui OIICHKH 3aIlUIaHUPOBAHHBIX PE3YJIHTATOB OOYUEHUS MO JTUCIIHII-
JIMHE, COOTHECEHHBIX C UHIUKATOpaMU JOCTUKEHUSI KOMIIETEHITUH:

Konpr nagukaTo-

3ariaHupOBaHHBIE PE3YIILTATHI O0YICHHUS
POB JTOCTIKEHUS

O1eHOYHOE CPEACTBO

10 TUCUUIUIMHE (THIl 1 HAUMCHOBAHME)
KOMIIETEHIIUH
3HaTh:
(hu3nYecKre OCHOBBI MAaTEPUAIIOBEICHUS TIK-1.6 Tect «MetanioBeneHue»
Tect «TexHoIOTHS KOHCTPYKIIMOHHBIX MaTe-
OCHOBBI 00pabOTKN MaTepHaIoB IIK-1.6 pyKH
pHAJIOBY
YMerth:

PacuetHoe 3a1anne «AHaIU3 IUArpaMMbl
COCTOSIHUSI CILIIaBOB

KonTpombHbie paboThI

«Koppo3usi CIUTaBOB YEPHBIX U [BETHBIX ME-
AHATM3UPOBATh PE3YyIbTAaTHl HAOIOIEHUH 1 TK-1.6 TaJJIOBY»

3KCIIEPUMEHTOB ’ «MexaHu4ecKrue CBOWCTBA METAIIIOB)
«[Iporecc KpuCTATH3AIII»

«YepHbIe U IIBETHBIC METAJUIBI U CTIABBI»
«Tepmudeckas 00paboTKa METAJUIOB U CILIa-
BOBY»

MMPOBOAUTH OCHOBHBIC SKCIICPUMCHTELI 110

IIK-1.6 BrinonHenue 1 oT4eTs JIabopaTopHBIX padoT
aHaJIM3y KayecTBa MaTepHUajoB

Conep:xanue oneHOYHbIX cpeacTB. lllkajia u KpuTepuu OLeHUBAHUA
Tect «MeTajsiIoBeAeHHE)

Tect coctout u3 7 Bonpocos. BpeMms BbimoaHeHus 15 MUHYT.
[Ipumep BapuaHTa TecTa.

1. [IBeTHBIE METAJIIBI TOAPA3AEIISAIOTCS Ha:

a) JlerupoBaHHble MeTaJLIbI, OJIArOPOAHBIE METAIIIBI, JIETKOIJIABKHE METAJLIIbI
0) Jlerkue mMeTasuibl, OI1aropoAHbIE METAILIBI, JIETKOIUIABKHE METAILIbI

B) Jlerkue metasibl, 0JaropogHbIe METAUIBI, HEPKABEIOIINE METAILIIbI

r) Jlerkue MeTanibl, TAXKEIbIE METAIUIBI, JIETKOIJIABKUE METaJIbI

2. K ToyeunsIM eeKkTaM B KpUCTAIIIE OTHOCSTCS:

a) Kpaeas nucnokanus, IpUMECHBII aTOM BHEIPEHUS; IUBAKaHCHS; TPaHUIIA 3epHa
0) IIpumecHbIit aTOM 3aMeIIeHus; BaKaHCHS, IUBAKAHCHUS; TPAHULIA 3E€pHA

B) BakaHcus; mpuMecHBIN aTOM BHEAPECHHS; TUBaKaHCHs; 1edekT DpeHkens

r) BunroBas guciokanus, BaKaHCHS; IPUMECHBIN aTOM BHEIPEHMSI; IUBAKAHCHS

3. JIBuKy1en cuioil mpouecca KpucTauIu3aluy SIBIISIeTCS:
a) CTpeMJyieHHE CUCTEMBI K YIOPSAOYNBAHUIO

0) YBenuueHue TBEpIOCTH 00Pa30BABIIETOCS COCTOSTHUS
B) YMeHbIIeHne CBOOOTHOM SHEPTUHN

r) 3MeHeHne Tuna KpucTauIndyeCKON peIIeTKH

4. K MexaHW4eCcKHUM CBOMCTBaM METAJJIOB OTHOCSITCS:

a) TBepmocTs, Ipenen NPOYHOCTH, YAapHAs BA3KOCTh, MPEIe] TEKYIeCTH
0) Temnepatypa TuIaBIeHus, IPeeN MPOYHOCTH, YAapHas BI3KOCTh

B) Pa3mep 3epHa, npenen Tekydectu, THOKOCTh, INIOTHOCTh TUCITOKAITANA




r) [1OTHOCTH AMCIIOKALMM, TBEPOCTb, MPEEN MPOYHOCTH, yIapHas BSI3KOCTh,

5. IlpaBuio a3 B meramnoBenenuu umeet Buj (C — yucio crenened cBodoapl, K — guncio

KOMITOHEHTOB, @ — yucio ¢a3z)
a)C=K+2—®
6) C=K+1—
B)®=C+2—K
r)C=K+1—2®d

6. K xakoMy KJj1acCcy OTHOCUTCS AMarpamma

a) OOpa3yroT orpaHUYeHHbIE TBEP/IbIE PACTBOPHI U MEPUTEKTUKY
0) 00pa3yrOT HEOTpaHUYCHHBIE TBEP/IbIC PACTBOPHI

B) 00pa3yloT OrpaHUYCHHBIE TBEP/IbIE PACTBOPHI  SBTEKTUKY

') 00pa3yrOT XUMUYECKHUE COCTMHEHUS

7. Kakas (a3za He cymecTByeT B METAJIIOBEACHUHT
a) MexaHn4deckoe CoeIMHEeHHE,

0) YropsijoueHHbIE TBEPABIE PACTBOPHI

B) XMMHUYECKUE COCTUHCHUS

r) ®a3wr BHEAPEHUS

ITo pe3ynpTaram TECTUPOBAHUS BHICTABIISIETCS:
— 5 6aioB, €CIU MPaBUILHO BBITIOIHEHO 7 3aaHHIA.
— 4 Gana, eciiu MPaBUIIBLHO BBITIONHEHO 6 3aaHHUS;
— 3 Gaya, eciii MPaBUIILHO BBITIOJIHEHO 4-5 3a1aHui;

Tect Ne 2 «TexHOIOTHSI KOHCTPYKIIHOHHBIX MATEPUAJIOBY
Tect coctout U3 7 BompocoB. BpeMmst BeimosiHEHUs 15 MUHYT.
IIpumep BapuanTa Tecra

1. Kakue cymecTByoT BUABI TEPMUUYECKONH 00pabOTKH

a) Kpucrannuzamus, oxur I pona, omxur Il pona, 3akanka
0) Harpes, oxur, 3aKanka, OTITyCK

B) Omxur | pona, omxkur Il pona, 3akanka, OTITyCcK

r) A30TUpOBaHUE, IJIABJICHUE, 3aKaJIKa, OTITYCK

2. Kakue cymecTByIoT criocoObl 00paboTKH METAIIJIOB JaBJICHHEM
a) maiika, MpoKaTKa, ITaMIIOBKa, BOJIOYEHUE

0) BoJIOYECHHE, CBEPIICHUE, IPECCOBAHNE

B) KOBKa, IIITAMITOBKA, CBapKa

') KOBKa, MPOKAaTKa, BOJIOUEHHUE, MPECCOBAHNE

3. Kakue cymecTByrOT CliocOObI CBapKH
a) ['a3oBas cBapka, KpHOTE€HHAs CBapKa, THIPOCTaTHYeCKasi CBapKa
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0) DnekTpoMarHuTHas CBapKa, BAKYyMHasl CBapKa, dJIEKTpU4YecKast KOHTaKTHasl CBapKa
B) DJIeKTpHUUECKas TyroBas CBapKa, ra30Bas CBapKa, 3JEKTpUYecKas KOHTaKTHas CBapKa
) DneKkTpuyeckas 1yroBas cBapka, XMMUUecKas cBapka, ra3oBasi CBapka,

4. Kakue cymniecTBYIOT BU/IbI CTAHKOB JJIsi 00paOOTKM MeTalia pe3aHueM

a) CBEPJIMJIbHBIN, paCTOYHOU, (Ppe3epHbIT
0) ['anbpBaHWYECKHA, CBEPIMIIBHBIN, PACTOUHON
B) ®pe3epHbIid, CTPOTATBHBIN, JIEKTPOXUMHUCCKHUI



r) TokapHbIH, CBEpIMIIBHBIN, JTa3€pHbII

5. BeiOepuTte mpaBUIbHBIN BapuaHT 0003HAUEHHSI JIETUPYIOIIETO 3JIEMEHTA B CTANIN
a) X — xpom, A — amomunuii, b — 6op, b - HHOOMI

0) H — nukens, C — kpemuuii, I' — mapraner, O - anromunuit

B) H — Hno6wuii, P — 6op, H — aHukens, C — kpeMHUH,

r) T — tutan, @ — pochop, b — anoduit, C — xpemuuit

6. a-Kene30 UMEET pelIeTKy TUIa
a) 'K

0) I'Ity

B) OLIK

') TETParoHaJIbHYIO

7. I1o IpOUCX 0K ICHUIO MOJIUMEDPBI Pa3JEsAIOT Ha:

a) [Ipupoanbie, CHHTETUYECKHE, NCKYCCTBEHHBIC

0) Heopraamueckue, 21eMEHTOOPraHUIECKIE, CHHTETHICCKHE
B) TEPMOPEAKTUBHBIC, pEAKTHBHBIEC, TEPMOTLTACTHYHBIE

r) CrexiiooOpa3Hbie, BEICOKOAIACTUIECKUE, BI3KOTEKYUHe

[To pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 5 6ayoB, eciii MPaBUIILHO BHITIOJIHEHO 7 3a1aHU.
— 4 Ganna, eclid MPaBUIILHO BBITIOIHEHO 6 3a1aHMIA;
— 3 Gaia, eciiy MPaBUIBLHO BBITIONHEHO 4-5 3a1aHMi;

KonTpoasHnas padora «Koppo3usi crnjiaBoB YepHbIX M HBETHBIX METAJLIIOB)»
KonTtponshas padora cogepxur 39 Borpoco. Bpems BeimosnHeHust 135 Munyr.
[Ipumep BapraHTa KOHTPOJIHHON pabOTHI.

Urto Takoe koppo3usi?

Yo Takoe spo3us?

UYro Takoe pxkaBiieHue?

Kakwue cymiecTBytoT BUAbI OTEPh OT KOPPO3UH (J1aTh MOSICHEHUE)?
Uto Takoe XuMUUeCcKast Koppo3us?

UTto Takoe 3IeKTpOXuMHUEcKas Koppo3us?

Urto Takoe razosasi Koppo3us?

Yro Takoe atmMmochepHast KOoppo3usi?

UTo Takoe KUIKOCTHAsE KOPPO3Usi?

Uto Takoe noazemMHas Kopposus?

. Yro Takoe 6uoxkopposus?

UTto Takoe CTpyKTypHas KOppo3us?

. Uro Takoe KOppo3usi BHELIHUM TOKOM?

Yto Takoe KOppo3us OIyKIAFOIIMMH TOKaMH?

. Uro Takoe KOHTaKTHasi KOppo3us?

Urto Takoe uieneBast KOppo3us?

UYro Takoe Koppo3us MOoJ HalpsHKEHUEM?

Uto Takoe KOppO3UOHHAS KaBUTALIMS?

. Yro Takoe KOppo3us IpU TPEHUU?

Yro Takoe PppeTTUHT-KOppO3us?

. Uro Takoe cruioniHas (paBHOMEpHasi) KOppo3us?

. Uto Takoe MecTHas (HepaBHOMEpHas1) KOppo3usi?

. Uro Takoe KOppo3us NATHAMU?

UTto Takoe KOppO3UOHHAs si3Ba?
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

UTo Takoe MUTTUHTOBasE KOPPO3Us?

Uto Takoe moAnoBEepXHOCTHAS KOPPO3Usi?

UYro Takoe ciaoeBas KOppo3us?

UTo Takoe MEeKKPUCTAJUTUTHASI KOPPO3Us?

Uto Takoe TpaHCKPUCTAJUIUTHAS KOPPO3Us?

Yro Takoe n3bupareabHas KOppo3usi?

UTto Takoe KapoCTOMKOCTH?

KakoBa ocHOBHas peakiusi, IpOTEeKaroIIas pu XMMUYECKON KOPppO3uu?

KakoBbl OCHOBHBIE OKUCTUTEIBHBIE KOMIIOHEHTBI arpeCCUBHON Cpefbl?

N3 kakux 3TanoB COCTOUT MPOIIECC AIEKTPOXUMHIECKON KOPPO3UH (AaTh MOSCHEHUE)?
[ToueMy cKkOpOCTb KOPPO3UH CO BPEMEHEM CHUKAETCS?

Xumust (3IEKTPOXUMHUS) KOPPO3UOHHBIX MTPOIIECCOB.

Brnusinue pa3nuyHbIX GaKTOPOB HA MPOTEKAHUE KOPPO3UH.

Buel 3auTel OT KOPPO3UU, CLIOCOOBI BHITTOJIHEHHU S, MEXaHU3MbI OCYILIECTBIICHHS 3aIIHTHI.
Meroanka npoBeACHUS IKCIIEPUMEHTA.

ITo pe3yjibTaTaM BBIITIOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIIACTCA:

8 OayuToB, €cii MPaBUIIBHO BHITIOJIHEHO HE MeHee 90% 3amaHuii.
7 6anoB, eciy MPaBUIIHHO BHITIOTHEHO He MeHee 80% 3amanuii;
6 OaIoB, eCiM MPaBUIIHHO BBHITIOJTHEHO HE MeHee 65% 3ananuii;
5 GaJoB, eciy MPaBWIIBHO BHIMOTHEHO He MeHee 50% 3amaHuil.

KonTpoabHas padora «MexaHn4eckue CBOCTBA MAaTEPUATIOBY
KonTtponsHas pabota cogepxut 25 BorpocoB. Bpems BeimonHenust 135 Munyr.
[Ipumep BapraHTa KOHTPOJIHHON pabOTHI.

A A Al

10.

12.

13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.

Kak BemeT cebs maTepual 1o 1ecTBUEM Harpy3Ku?

Kaxkue cymiecTByroT BUIbI BO3JEHCTBUS HATPY30K Ha Teua (10 XapakTepy MPUIIoKeHHs)?
Kakue cymecTByrOT BUABI BO3ACHCTBUS Harpy30K Ha Tela (110 U3MEHEHUIO BO BpeMEHH )?
Uro Takoe HanpspKeHHE (KaK pacCUMTBIBAETCA, B KAKMX €AUHMIIAX U3MepsieTcs)?

Yro Takoe nedopmariusi?

Kakwue cymecTByroT BUIbI 1eopMaIiuu MaTepruaioB?

UTo0 Takoe OTHOCUTENBbHOE YJIMHEHUE?

['me Ha nuarpaMMe pacTs>KEHUs PACIIONOKEH YIaCTOK yIpyrou nedopmMaiuu (n300pa3uTh)?
['me Ha nuarpamme pacTsHKEHHUS PaCcIoJIOKEH yJacTOK IuiacTudeckon nedopmaruu (n306pa-
3UTh)?

['me Ha quarpaMMe pacTsDKEHHUS pacIoyioKeHa ToUKa pa3pylieHus: MmaTteprana (n300pa3uTh)?

. Yro Takoe mpoyHOCTH?

YT0 Takoe NOJITOBEYHOCTE?

UTo Takoe HaJIeKHOCTh?

Kaxkwe cyiiecTBytOT BUbI UCIIBITAHUN MaTEpUaIoB?

N306pazute Gopmy craHmapTHOTO oOpasiia AJis UCIBITAHUN Ha pacTshKkeHue (C yKazaHHUeM
COOTHOIIIEHUS Pa3MepOB).

Kaxkue cymecTByroT MeTO1bl ONIPEEIEHNS TBEPAOCTH?

Kaxkoii nHAEHTOp UCTI0JIB3YETCA B METOE ONPEACIICHUs TBEPAOCTH 0 bpunemnto?

Kaxkoit ungeHTOop ucnosnb3yercs: B METoIe OnpeeNeHrs TBepaocT no Bukkepcy?

Kakoii nHAEHTOp UCTI0JIB3YETCA B METOE ONpeIesIeHUs TBepaoCcTH o Poksenny?

UeMm npuHIMNHAIBHO OTJIMYAETCs MeToa POKBeIia OT Ipyrux METOJ0B ONpeieNieHUs TBEp-
noctu?

UT0 Takoe MUKPOTBEPOCThH?

Buasl HanpsikeHU, BOBHUKAIONIUME B MaTepraiax.

Mexaau3mbl 1eOPMUPOBAHUS MATEPUATIOB.



24. OmnpeneneHne TOYEK HA IUAarpaMMe PACTSKEHUS.
25. Meroanka npoBeAeHUS SKCIIEPUMEHTA 10 UBMEPEHUIO TBEPIAOCTH.

[To pe3ynbraTam BBINOTHEHUS] KOHTPOJIHHON pabOTHI BBICTABIISETCS:

8 0aIoB, €Clii MIPABUIILHO BBIMOTHEHO He MeHee 90% 3amaHuil.
7 GasuIoB, €CM MPaBWIIBHO BBHITTOTHEHO He MeHee 80% 3amaHuii;
6 0aJuIoB, €CITM MPABIIIHBHO BBHITIOJTHEHO HEe MeHee 65% 3amaHuii;
5 GasuIoB, eCiM MPaBIIIHHO BBITTOTHEHO HE MeHee 50% 3amanuid.

KonTposbHas padora «IIpoueccsl KpucTauin3anum»
KonTtponbHas pabota conepxut 21 Bonpoc. Bpems Beimonnenus 135 MunyT.
[Tpumep BapranTa KOHTPOJIBLHOM PabOTHI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Yro Takoe kpucramumzanus?

Kaxk cootHocsiTes sHeprust [ m60ca u Temneparypa Jijisl pa3HbIX COCTOSIHUI BeriecTBa’?
UTto Takoe cTerneHb nepeoxiaxacHus?

Kak MOXHO U3MEHSATh BEJIMUMHY MEPEOXITAKICHUS?

Kaxk BBITISIAST KpUBbIE OXJIAXKICHUS METAJIJIa IPU PA3HBIX CKOPOCTAX OXJIAXKICHUS?
Kak nmpoucxoaut mporecc KpucTauiu3anuu?

[ToyeMy KpHCTAJUTUTHI B METaJJIe UMEIOT HEMPABWILHYIO popmy?

Uto Takoe 3apobIi?

Kaxk n3mensiercs yucio HeHTPOB KPUCTAUIU3AIUY IJIs1 pa3HOU TeMIepaTyphl?

Kak n3aMeHsieTcst CKopocTh poCTa 3apOAbIIIEH I pa3HOM TEMITEPATYpPhI?

Korma mporcxoauT caMonpou3BOIbHOE U BRIHYKIEHHOE 00pa30BaHUE 3apOIbIIICi?
Yro Takoe MoaudunupoBanue?

UTto Takoe JEeHIPUTHI, KaK OHU YCTPOEHBI?

Kakue 30HbI MOYKHO BBIACTUTH B METAJUIMYECKOM CIUTKE (HapuCcOBaTh U Ha3BaTh 30HbI)?
Kakwue cymiecTByrOT TUIIBI CTPYKTYpP MaTepHaiioB (M300pa3uTh CTPYKTYPY)?

Kaxkwe cyiiecTByt0T METO/IbI aHAJIM3a CTPYKTYP?

Kaxkue meToap! aHaM3a MOKHO UCTIONIB30BaTh TSl IBYX(a3HOUM CTPYKTYPHI?
Tepmoannamuka Gpa3zoBbIX MEPEX00B, OCOOEHHOCTH KPUCTAJUTH3AIIH.
3aTBepieBaHUE CIIMTKOB METAJJIOB U CILIABOB.

Tunsl CTPyKTYp MaTepuasoB.

Metoabl KOTUYECTBEHHOI'O aHAU3a CTPYKTYP.

ITo pe3yjibTaTaM BBIIIOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

8 OayuToB, ecii MPaBUIILHO BHITIOJIHEHO He MeHee 90% 3amaHui.
7 GasuIoB, €CIM MPaBWIIBHO BHITTOTHEHO He MeHee 80% 3amaHuii;
6 0aJuIoB, €CJM MPABIIIHHO BBHITIOJTHEHO HEe MeHee 65% 3amaHuii;
5 6aJuIoB, eCiM MPaBIIIHLHO BBHITTOTHEHO HE MeHee 50% 3amanuid.

KonTpoabHas padora «YepHble M IBETHbIE METAJJIbI M CILIABbI»
KonTtponsnas padora cogepxur 30 BorpocoB. Bpems BeimosnHeHust 135 MunyT.
[Ipumep BapraHTa KOHTPOJIHHON pabOTHI.

AR e

Kakumu cBoiicTBamu 0071a/1aeT aIFOMUHHMA, KaK OH MapKUpyeTcs?
[TpuBenuTe KIaccuuKauio ATFOMUHUEBBIX CTUIABOB (C MapKUPOBKOM).
Kakumu coiicTBamu 0011a1aeT Me/ib, Kak OHA MapKUPYETCs?
[TpuBenuTe KIaccuuKaInio CIUIABOB MeIH (C MAPKUPOBKOM).
[IpuBenute knaccu(UKaIUIO CIJIABOB TUTaHA (C MApPKUPOBKON).

Yrto Takoe aHTU(DPUKITHOHHBIC CIIJIaBbI?



7. Uro takoe npaswio lapmu (nate 00bscHeHHE)?

8.  IlpuBenure xiraccupukanmio aHTUGPUKIIMOHHBIX CIIABOB (C MAPKUPOBKOM).
9.  Yro Takoe cranb?

10. TlpuBeauTte knaccudukaiuio crajei (0e3 MapKUPOBOK).

11. Yro Takoe yriepoaucras cTaab?

12. TloscHuTe OCHOBHBIEC MPUHIUIIBI MAPKUPOBKH YIJIEPOIUCTHIX CTATICH.
13.  Yro Takoe JETMpOBaHUE U JIETUPOBAHHAS CTAJIb?

14. TlosgcHuTe OCHOBHBIEC MPUHIUIIBI MAPKUPOBKHU JIETUPOBAHHBIX CTAJICH.
15. Yto Ttakoe uyryH?

16. Yto takoe rpadput?

17. Yto Takoe LIEeMEHTHUT?

18. TlpuBeauTte KinaccuduUKaIMoO YyryHOB (0€3 MapKHUPOBKH).

19.  Yro Takoe cepblil UyryH?

20. Yto Takoe OembIif uyryH?

21. Yro Takoe BBICOKONPOYHBINA YYT'yH?

22. Yto Takoe KOBKHIl 4yryH?

23. KaxoBbI OCHOBHBIE IPUHIUIIBI MAPKUPOBKH YyTr'YHOB?

24.  Yto MO3BOJSAET BBISIBUTH ONTHYECKUI MUKPOCTPYKTYPHBIN aHaIN3?
25. Kaxk noaroraBauBaroT 00pasiibl Al MUKPOCTPYKTYPHOTO aHaIu3a?
26. Knaccuduxkanus, MapkupoBKa U MPUMEHEHHE CIIJIABOB aJTFOMUHHS.
27. Knaccudukaius, MapKUpOBKa U IPUMEHEHHE CIIJIABOB MEJIH.

28. Knaccudukaruys, MapkupoBKa, CTPYKTypa U IPUMEHEHUE CTajei.

29. Knaccuduxkaiys, MapKUpOBKa, CTPYKTYpa U IPUMEHEHUE YYT'YHOB.
30. OCHOBBI MUKPOCTPYKTYPHOI'O aHAJIN3A.

[To pe3ynbraTam BBINOIHEHUS KOHTPOJIBHON PaOOTHI BBICTABIISETCS:

— 8 6auIoB, eciu MPaBUIILHO BBITIONIHEHO He MeHee 90% 3amaHmii.
7 6anoB, eciu MPaBUIIHHO BHITIOJTHEHO He MeHee 80% 3ananuii;
6 0aJuIoB, €CJIM MPABWIIHHO BBHITIOJTHEHO HEe MeHee 65% 3amaHuii;
5 GaJuIoB, €CiIM MPaBIIIHHO BBHITTOTHEHO HE MeHee 50% 3amanuid.

KonTposbHas padora «Tepmudeckas 00padoTka MeTa/VIOB U CIIABOB)
KonTtponbHas padota conepxut 21 Bonpoc. Bpems Beimonnenus 135 MunyT.
[Tpumep BapranTa KOHTPOJIBLHOU PabOTHI.

Uro Takoe TepmMuyeckast oopadborka?

[Touemy MOXHO MMPOBOANTH TEPMHUUECKYIO 00pabOTKY?

Uro Takoe KpUTHYECKUE TOUKH?

ITokakuTe Ha TUarpaMMe COCTOSIHUS KPUTUUYECKYIO TOUKY Al.
[TokaxuTe Ha AUarpaMMe COCTOSIHUSL KPUTHYECKYIO TOUKY A3.
[TokaxkuTe HA AMArpaMMe COCTOSTHUSL KpPUTHUECKYIO TOUKY ACT.
JUis1 9ero K Ha3BaHHUSIM KPUTHYECKUX TOYEK TOOABIIAIOT MHACKCHI C U 17
B ueM 0cO0E€HHOCTh KPUTHUUECKOU TOUKH A2?

[IpuBenute knaccu(UKaUIO BUAOB TEPMHUUECKON 00PaOOTKH.
Yro Takoe 3akanka’?

Jl1 yero npoBOIAT 3aKaJIKy?

Yrto Takoe oTmyck?

Jl1 yero npoBOJAT OTITYCK?

Kaxkwue cpenpl HCONB3YIOT 7151 3aKAJIKU U OTIyCKa?

Kaxkue cymecTByroT BUapl OT>KUATa?

UYrto Takoe crapeHue?

Kaxkue cymecTByroT THUIIBI cTapeHus?
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18. Bumsl Tepmudeckoit 00pabOTKH: 3akalika, OTIycK. BeiOop Temmnepatyp, CKOpoCTH 00-
19. paGoTkw.

20. Bunael 1 neau NpUMEHEHUSI OTXKUTA.

21. H3meHeHHE CTPYKTYpHl MaTepHuaia nmpu TepMooopadboTke.

[To pe3ynbraTaM BBIOTHEHUS] KOHTPOJIHHON pabOTHI BBICTABIISETCS:

8 0aIoB, eclii MPABUIILHO BBIMIOTHEHO He MeHee 90% 3amaHuil.
7 GaJuIoB, €CJM MPaBIIIBHO BBHITTOTHEHO He MeHee 80% 3amaHuii;
6 0aJuIoB, €CJIM MPABWIIHHO BBHITIOJTHEHO HEe MeHee 65% 3amaHuii;
5 GaJuIoB, eCiM MPaBMIIHHO BBHITOTHEHO HE MeHee 50% 3amanuid.

PacuerHoe 3a1aHNEe «AHAJM3 JUATPAMMBI COCTOSIHUS CIIJIABOB)
[Ipumep pacueTHOro 3a1aHUs.

ITUATPAMMA COCTOSHUS CUCTEMBI
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HOCTPOUTH KPUBBIE OXJIAXKIEHUS U OTIPENICIUTh XapakTep (pa3oBbIX U

CTPYKTYPHBIX IIPEBpALLICHUH

5. B cruase III mpu temmnieparype 100°C onpenenuts ¢Gpa3oBblil cOCTaB, XUMUYECKUN COCTaB Ka-
XK7101 (pa3bl M X KOJIMYECTBEHHOE COOTHOILIEHHUE

3a BBIMOJTHEHNE PACUETHOTO 3a/IaHHS BBICTABIISIETCS:
— 15 Gannos, ecnu MpaBUIIHHO BHITIOTHEHO He MeHee 90% 3amanuii.
— 11-13 6annoB, eciy MpaBUIILHO BHITIOJHEHO He MeHee 70% 3amanmii;
— 9 6amoB, eciu MPaBUIIBHO BHITIOJIHEHO He MeHee 50% 3amaHui.

BoinosiHeHue u 3amMTa JJa0OpPaTOPHBIX padboT

Padora 1. «3y4yeHnne norepb 0T KOPPO3UM CIJIABOB YEPHBIX M IBETHBHIX METAJIJIOB)

KoHTposbHbIE BOpPOCH!

1. Kakue cyniecTByrOT BUJIbI TIOTEPH OT KOPPO3UH

2. JlaTh moOHATHE, YTO O3HAYAET TEPMUHBI XUMHUYECKasi KOPPO3Us, DIEKTPOXUMHUYECKasi KOPPO-
3Usl.

3. JlaTh moHsATHE, UTO O3HAYAET TEPMHUHBI Ta30Basi KOPPO3Us, aTMOC(epHasi KOppo3us, KUIKO-

CTHasi KOppO3Husl.

Onucarb MEXKPUCTALTUTHYIO KOPPO3HIO.

Onuncarh TPaHCKPUCTAJUIUTHYIO KOPPO3HUIO.

JlaTe noHsATHE KAPOCTOUKOCTH.

Onncarp BpeHbIE NOCIEACTBUS KOPPO3UH.

Now s

Pabora 2. «Mexanuyeckue CBOMCTBA MATEPHATIOBY»

KoHTposbHbIE BOpOCH!

Onucath 1uarpaMMy pacTsDKEHUSI U €€ XapaKTePHbIE TOUKH.
OnucaTth METOAMKY U3MEPEHUS TBEPIOCTHU 110 bpunemmo.
®opmyia 3akoHa ['yka yepe3 MeXaHM4YEeCKOe HANpsHKEHUE.
Omnwucarp AUCIOKAMOHHBIA MEXaHU3M IJIACTUYECKOM nedopmanuu.

SNk W=

Pabora 3. «3y4yeHue nponecca KpUCTALIM3ANUN PACTBOPOB CoJIeii»
KoHTposnbHbIE BOPOCHI

1. Kak u3meHsieTcs Yuciao UEHTPOB KPUCTAUIA3AIUY AJIs1 pa3HOU TeMIepaTyphl?
2. Kak u3MeHsIeTcss CKOpOCTh pOCTa 3apOJIbIIIEH ISl pa3HOU TeMIepaTypbi?

3. Yto Ttakoe MoaupunrpoBanue?

4. TepmoaumHamuKa ¢pazoBbIX EPEX0/I0B, 0COOEHHOCTH KPUCTAILTU3ALIUH.

5. Onucarb MEXaHU3M KPUCTAJUIM3ALUH U3 pacIuliaBa.

Pabora 4. «LIBeTHBIE MeTa/IBI M UX cIVIaBbl. CTaJIb M YyT'YH»
KoHTposnbHbIE BOPOCH

[IpakTnyeckoe NpUMEHEHNE AIOMUHUS B 3JIEKTPOIHEPTETHKE.
[TpakTHyeckoe NpUMEHEHUE MEAH B JIEKTPOIHEPTETHKE.
Kaxue crimaBbl amoMuHUS CYLIECTBYIOT.

Kakue crimaBel Meiu CyIIECTBYIOT.

Kaxk ucnons3yroTcs criiaBbl allOMUHUS U MEIU B DHEPTETHKE.

SNk W=

Pabora 5. « Tepmuyeckasi 00pad0TKa CIIIABOB YEePHBIX H HBETHBIX METAJLIIOB)
KoHTposnbHbIE BOPOCH

1. lns gero HeoObxoauMa TepMudeckas oopadboTka.

2. CnocoObl 3aKajKy CTalu.

3. YTo MpoUCXOIUT CO CTAJIBIO BO BPEMsI OTITyCKa.

4. Kakumu MeTOJJaMH UCCIIEAYETCSI MUKPOCTPYKTYpa CTAJIH.



[To pe3ynbTaTaM 3aIMTH KaXKI0H 1a00paTOpPHOM paOOTHI BBICTABIISIETCS:

— 7 Gamnos, ecnu nabopaTopHas paboTa BBHIIOJIHEHA BEPHO, TPAMOTHO O(POPMIICHA, JaHbI
MPAaBUIIHHBIE OTBETHI HA KOHTPOJIBHBIE BOIPOCHI;

— 5-6 6amoB, ecnu nabopaTopHast paboTa BBITIOJIHEHA BEPHO, IPaMOTHO O(QOpMIICHA, HO
IIpU OTBETAX HAa KOHTPOJIBbHBIE BONPOCH! OBLTH JOMYIIEHBl OMIUOKH, WX OBUIM MOTpEeLI-
HOCTH TIPH BBITIOJIHEHHH ¥ 0(OPMIICHUU JTA0OPaTOPHOU pabOThI, HO Ha KOHTPOJIBHBIE BO-
NPOCHI OBUTH JTaHBI TPABUIIBHBIC OTBETHL;

— 4 Gara, ecnu mabopaTopHas paboTta Obliia BRIMOJIHEHA C MOTPEITHOCTIMU U TIPH OTBETaX
Ha KOHTPOJIEHBIE BOTIPOCKHI OBUTH JOMYIICHBI OIINOKH.
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