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I. OPTAHU3AIIMOHHO-METOJIUYECKHUMN PA3IEJ

Henb n3yvyenuss IMCUMIVIMHBI: (OPMUPOBAHUE MH)KEHEPHBIX 3HAHUI, HABBIKOB U
YMEHUH B 00JIaCTU TEXHUYECKUX MATEPHATIOB, UCIIOJIb3YyEMbIX JJI U3TOTOBICHUS U3/1EIUN
B MAILIMHOCTPOEHUH.

3agaumn u3yYyeHHus AUCHUIINHBI:
OcHoOBHas 3aa4a AUCUUILIAHBI «MaTepUalIOBEIEHUE» — YCTAHOBIICHUE TPUEIUHOM CBS3U
ME¥XKJy COCTaBOM, CBOMCTBAMHM U CTPYKTYPOM TEXHMYECKHX MATEPHUAIOB, MPUMEHSIEMBIX
IIPU U3TOTOBJICHUU U3/IEJINNA B MALTUHOCTPOCHUH.

Mecto nucuumiinHbl B cTpykrype OIIOII: peanusyercs B pamkax BapuaTHBHOW 4acTu
6noka b1. luciuniuzel (Moyinn)

Ilnanupyembie pe3ybTaThbl 00y4eHHUs M0 AMCUUIIIMHE:

Kon Il1annpyeMble pe3yabTaThl 00y4eHHs
MHI[HKaTOpBI JAOCTUKECHUA KOMIICTCHIIUN
KOMIICTCHIIMHA o JUCIUIIJIMHE
OIIK-1 3HaerT: 3Haer:

- OCHOBBI KYJbTYPHI MBIIIJICHUS, aHATTN3a U
BOCIPHSITHS HH()OPMAIIHH;

- OCHOBHBIE€ 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHMIUIMH B Tpo(ecCHOHaIbHOU Jes-
TEJIbHOCTH;

- CYIIHOCTb W 3HAuY€HHE HHPOpPMAIHU B
Pa3BUTHH COBPEMEHHOTO O0IIECTBA;

- CYHIHOCTb pabOThl C KOMIIBIOTEPOM Kak
CPEICTBOM YIpaBlieHUs1 HH(pOpMaLuei;

- CYIIHOCTHh pabOTBl B MHTEPHETE U MOJIY-
YeHHs] THPOPMAIUH B ITI00ATBHBIX CETSIX;

- TEOPEeTHYECKHE OCHOBBI COBPEMEHHBIX
UH(GOPMAIMOHHBIX TEXHOJIOTH;

- OCHOBHbIE (PM3UYECKUE SABJICHUS U OCHOB-
HBIE 3aKOHBI (PU3MKHU; TPAHUIBI UX TPUMeE-
HUMOCTH, TPHUMEHEHHE 3aKOHOB B BaXK-
HENIINX MPaKTUYECKUX MPUI0KECHUSIX;

- OCHOBHbIE ()M3UYECKUE BETUYHUHBI U (Pu-
3UYECKHe KOHCTaHThI, HMX OIpeAeTcHHe,
CMBICT, CIIOCOOBI U €IMHUIBI UX H3Mepe-
HUSL.

— CTPOCHHWE W CBOHCTBA METaNIOB U
CILIaBOB;

— JMarpaMMBbl COCTOSIHHSI CIUIaBOB C
pa3IMYHON PAaCTBOPUMOCTHIO KOMIIO-
HEHTOB M UX aHAJIN3;

— OCHOBBI ~TEOPHUM W  TIPAKTHKH
YOPOUHSIIOIIEH W pa3ynpOUYHSIONIECH
00paboTOK (OTKUT, HOPMAJIU3AITHIO,
3aKalKy, OTIYCK, 00pabOTKy XO0JIO-
JIOM, [EMEHTAIMI0, a30THPOBAHHE,
HUTPOILIEMEHTAIIUIO, TEPMOMEXaHHYe-
CKYI0 00paboTKy);

— COBPEMEHHBIC MAaIIHHOCTPOUTEIb-
HBbIC MaTEPHUAIIBL;

— CIocoObl YIpaBICHHS CTPYKTYpOM
U CBOWCTBAMHU MAIIMHOCTPOUTEIBHBIX
MaTepHaJIoB,;

— Ha3Ha4YeHUE M OCOOEHHOCTH KOH-
KPETHBIX BHJIOB MAaIIHHOCTPOUTEIb-
HBIX MaTepUAJIOB.

Ymeer:

- BOCHpUHMMATh M 0000mare uHPOpMa-
IIUI0, CTaBUTh LIeJIb M BBIOMpaTh MYTHU €€
JOCTHO)KEHUS;

- NPUMEHSATh B TEOPHUM U MPAKTUYECKOMH
JIeATEIbHOCTH OCHOBHBIE 3aKOHBI €CTe-
CTBEHHO-HAy4YHBIX JUCLUIUINH;

- HCIIOJIB30BaTh, XPaHUTh U IepepadaThl-
BaTh HMH(OPMAILUIO C MPUMEHEHHEM BBI-
YUCIUTEIbHON TEXHUKU;

YwMmeer:

— TPOBOAMTH MAaKpO M MHUKPOAHAIH3
METAJIJIOB M CIJIAaBOB U JaBaTh Xapak-
TEPUCTUKY UX CTPYKTYPHI;

— OCYIIECTBIISITh OCHOBHBIC  BHJIBI
TepMOOOpabOTKH  cranmeil  (OTXKWur,
HOPMAaJHM3aIUIO0, 3aKaTKy U OTIYCK);

— ONpeNeNniaTh MEXaHUYECKUE CBOM-
cTBa (TBEpIOCTh) METAUIOB U CILIa-
BOB.




- TOJIy4aTh IEHHYIO WH(OPMAIUIO U3 TJI0-
OaJbHBIX CETEH, IMO3BOJIIONIYI0 pacIIu-
PATH CBOM YpOBEHb 3HAHHW O COBPEMEH-
HbIX HallpaBJIeHUAX B oOnacTu 3emiie-
YCTPOMCTBA U KaJlaCTPOB;

- IPUMEHATH 3HAHUSA O COBPEMEHHBIX HH-
(OpMAIIOHHBIX TEXHOJOTUSX B TEOPHU U
Ha IIPaKTHKE;

- HCTOJIKOBBIBaTb CMBICI (PU3UYECKHUX Be-
JINYUH U IIOHATHH;

- UCNOJb30BaTh PA3JIMYHbIE METOJIUKU (PU-
3UYECKUX M3MEpEeHUil u 00paboTKH KCIe-
PUMEHTAIIBHBIX JaHHBIX;

- NPUMEHSTh (PU3NYECKUE 3aKOHBI JUISl pe-
LIEHUS] TUIIOBBIX NPO(ECCHOHATIBHBIX 3a-
Jad.

Baapeer:

- METOJaMH aHam3a M 0000IleHus WH-
(dhopmaruu, BKIIFOYast METOABI COITUATBHBIX,
T'YMaHUTAPHBIX, JKOHOMHYECKUX U TMPOYHX
JTUACIUTUINH;

- YPOBHEM 3HaHHM, MO3BOJISIIOIINM 3 dek-
TUBHO TIPUMEHSTH 3aKOHBI U METOJIbI €CTe-
CTBCHHOHAYUYHBIX TUCIHUIUIAH B MPOodeccu-
OHAJBLHON OEATSIBHOCTH, B TOM 4HCIIE B
71a00paTOPHBIX HCCIICIOBAHUSX, IPOBEC-
HHUM aHAJIM30B U SKCIIEPUMEHTOB;.

- OCHOBHBEIMH METOJAaMH, CIOcoO0aMH U
CpEeACTBAMU MOJIYYCHUSI, XPAaHCHUS U Mepe-
paboTku wWHGOpPMAIMK, BKIIOYAs COBpe-
MEHHYIO0 HH(OPMAITHIO O 3eMJICYCTPOUCTBE
U KaJacTpax;

- OCHOBaMHU pPabOTBI C KOMITBIOTEPOM Kak
CpPeICTBOM YyIpaBlieHHs WHpopManuer Ha
YpPOBHE,  MO3BOJISIIOIIEM  HUCIOJIb30BaTh
KOMIIBIOTEPHYIO TEXHUKY U CIIELHAIU3U-
POBAaHHBIE KOMIIBIOTEPHBIC MPOTPAMMBI B
cBOCH PO eCCHOHAIBHON JACATEIHHOCTH,

- KOMIIBIOTEPHOM TEXHUKOW Ha YpPOBHE,
MO3BOJIAIONIEM TIOBBIIIATh CBOM MpodeccH-
OHAJIbHBIE KayeCTBa 32 CUET MOJYyYECHHS
COBpeMEHHOW wuHbpopManuu B o01acTu
3eMJICYCTPOUCTBA;

- YPOBHEM 3HAaHUH O COBPEMEHHBIX HH-
(hOpMalIMOHHBIX TEXHOJOTHUAX B OObeMe
MO3BOJISIFOIIEM BECTH TPO(ECCHOHATBHYIO
NEeSITEIHOCTh C BBICOKOW CTENEHBIO d(-
(heKTUBHOCTH;

- PUMEHEHUEM OCHOBHBIX METOJ0B (hU3U-
KO-MaTeMaTHUYeCKOro aHalu3a JUisl pellle-
HUSI €CTECTBEHHOHAYYHBIX 33]1a4;

Bnaneer

- HaBBIKaMH HUCCIICAOBAHUA MHUKPO-
CTPYKTYpBI MAaTEPHAIIOB;

- HaBBIKAMHU Ha3HAYEHUs TepMOoOpa-
0OTKH MAalIMHOCTPOUTECIIBHBIX MAaTc-
pHAJIOB;

- HaBbIKaMU IO OMNpeAeNeHUuI0 (Ppu3u-
KO-MEXaHWYEeCKMX CBONCTB MAalIMHO-
CTPOUTENIBHBIX MAaTEPHUAJIOB.
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- 00paboTKOI M MHTEPIPETHPOBAHUEM pe-
3yJIBTATOB IKCIIEPUMEHTA;

- ACTIOJIb30BAaHUEM METOJI0B (PU3NUECKOTO
MOJICIIMPOBAHUS B MH)KCHEPHOU ITPAKTHUKE.

Il. COOEP’ KAHUE U OB BEM JITUCHUIIJIMHBI
€ YKa3aHMeM KOJIHYeCTBA YaCOB, BbIICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4YaromuXxcs
¢ nmpenoaasareJsieM (10 BUIaM Y4eOHbIX 3aHAITHI) M HA CAMOCTOATEIbHYI0 padoTy

Ounas popma 00ydyeHus — He peaaTu3yeTcst
OuHo-320uHast Gpopma 00yueHHs — He peau3yeTcs

3aounas popma 00yueHus

Ne AyYIUTOpPHBIC 3aHSITHS
HanmeHnoBanne pa3aesoB U TeM Bcero Cawm. pa0.
n/n JIK 3 JB
1. | Paznexn 1. MarepuaJioBeieHue 128 2 - 6 120
2. Tema 1. ATOMHO-KpHCTaJITMYECKOE 21 1 - - 20
CTPOCHHE U CBOWCTBA METAJIJIOB U CILIa-
BOB.
3. Tema 2. Kpucrammmsanum METaJIIOB. 20 - - 2 18
4, Tema 3. Haxknen, mpen U peKpUCTaILIIN- 22 - - - 22
3aIMOHHBIC MTPOIIECCHI.
5. Tema 4. Ctpoenue craBoB. Jlmarpam- 19 1 - - 18
MBI COCTOSIHUSI, X aHAJIH3.
6. Tema 5. XKenesoyriepoaucTeie CIIJIaBHI. 22 - - - 22
7. Tema 6. Teopust u mpakTHKa TepMHUYE- 24 - - 4 20
CKOM 00paOOTKH CTaJIH.
8. Pa3znen 2. TexHo10rusi KOHCTPYKIHU- 87,8 2 - 2 83,8
OHHBIX MaTepPHAJIOB
9. Tema 1. Cranmu OOBIKHOBEHHOTO Kadye- 29 1 - - 28
CTBa M CIEIUAILHOTO HAa3HAYCHHMS, KOH-
CTPYKIIMOHHBIE, WHCTPYMEHTaJIbHbIC
CTaJIM M CIUIABBI.
10. | Tema 2. Cranu U CIUIaBBl ¢ OCOOBIMH 30 - - 2 28
CBOMCTBaMH.
11. | Tema 3. IlIBeTHBIC METa/lIbl U CILIABEIL. 28,8 1 - - 27,8
Hemerannuueckue MaTepuansl.
12. | 3auem 0,2
HUTOI'O: 216 4 - 8 203,8




I11. OEHOYHBIE MATEPHAJIBI JJISI IPOBEJIEHUS TEKYIIEN U
HNPOMEXYTOYHOU ATTECTALIUA OBYYAIOIIIUXCA 11O AUCIIUITJIMHE

Tekymas arrectaiusi NpoBOAUTCA B (hopMe KOHTPOIBHOM paboThl, TeCTa, pedepara,
Kenca u Jip.

TunoBoii BApMAHT KOHTPOJbHOU PadoThI

Bapuant A:

01.01. Beibepure nmpaBuiIbHOE YTBEPKIICHUE:

1.He Bce MeTAJLJIbI HMEIOT KPUCTATIHUYECCKOC CTPOCHHUE,
2.BCe MeTa/JIbI 00J1a1aI0T BHICOKOI IJEKTPONMPOBOAHOCTHIO H TENJIOMPOBOAHOCTBIO

3. HEKOTOPBIE METaJUIbl B TBEPJIOM COCTOSIHUHM MOTYT U3MEHSTh CBOE€ KPUCTATUIMYECKOE
CTPOCHHE.
01.03. YcTanoBuTe COOTBETCTBHE:
1. cmocoGHOCTH MaTepurasa COMPOTUBIATECS 1. yIpyrocTthb
JIEWCTBHUIO BHEIITHUX CHJI 0€3 pa3pyIleHHUsI
2. CIOCOOHOCTH MaTepualia U3MEHATh CBOIO 2. TBEPJIOCTh
dbopmy U pazMepsl 1MoJ 1eHCTBUEM BHEIITHUX
CHUII
3. cmocoOHOCTh MaTepHraja BOCCTAHABIMBATh 3. MPOYHOCTH
nepBOHAYATBHYIO (POPMY U pazMep IMmocie
pPEKpaIeHUs TCHCTBUS BHEIITHUX CHUIT
4. cnocoOHOCTh MaTepualia OKa3bIBaTh CO- 4. TUIACTUYHOCTH
IPOTUBJICHUE TPOHUKHOBEHHUIO B HETO JIPYTO-
ro OoJsiee TBEPAOTrO Tea
5. crmocOOHOCTh MaTepuaia padoTaTh B YCI0- 5. BI3KOCTb
BUSIX LIMKJIMYECKUX HArpy30K
6. BEBIHOCJIMBOCTD
7. OJI3y4ECTh
OtBeTt: 1.3; 2.4; 3.1; 4.2; 56
01.03.Vxkaxure, Kak Ha3bIBACTCS MPOIECC HCKYCCTBEHHOTO PETYIMPOBAHUS Pa3MEPOB
3epHa’?

1. kpucTranauzauus
2. JerMpoBaHue

3. MonuduUUpOBaHUE
Otser: 3
01.04. UcnipiTaHusIMU Ha PACTSDKEHUE OMPENETISIOT CBOMCTBA METAJUIOB:



1. cnenuajabHbIE;

2. TEXHOJIOTHYECKHUE;
3. XUMHYeCKHE;

4. MeXaHHYeCKHE;

5. puznueckue;
Otger: 4
01.05. UcnpiTanreM Ha TETIONPOBOAHOCTD OMPEAEIISAIOT CBOWCTBA METAJIIIOB!

1. xumMHUYecKHe;

2. MEXaHHYECKHE;

3. pusnyeckue;

4. TEXHOJIOTHYECKHUE;

5. cneuHuaNbHBIE.
Ortger: 3
01.06. UcnipiTanusIMU HA CTOMKOCTD MMPOTUB KOPPO3UU ONPENETSAIOT CBOWCTBA METAJIIOB!

1. TeXHOJIOTHYECKHE;
2. cnenUHaJbHbIE;

3. XUMHYECKHE;

4. puznyeckue;

5. MEXaHUYECKHUE.
OtserT: 3

01.07. HcnpITaHusIMH Ha H3HOCOCTOMKOCTH OIIPCACIIAIOT CBOMCTBA METAJJIOB:

1. pusuyeckue;

2. TeXHOJIOTHYECKHE;
3. MexaHH4YecKHue;

4. cnenmuaJbHbIE;

5. XUMHUYECKHUE.
Otger: 2
01.08. CymiecTBOBaHHE KPUCTATUTMYECKON PEIIETKH METANIOB 00ECIIeunBacT

1. M0JIOKMTENIBLHO 3apsiZKeHHbIE HOHDBI;
2. BaJIeHTHbIE YJIEKTPOHbBI;
3. B3auMojeiicTBHEe CBOOOJHBIX 3JIEKTPOHOB U MOJIO)KUTEIbHBIX HOHOB;

4. HOpMaJIbHBIE YCITOBUS IKCILTyaTAIllMN METAIUTHYCCKUX U3JICITHIA.
Otger: 3
01.09. IIpomecc kpucTaUIM3aIMU METAIIA WU CTUIaBa-3TO

1. mepexoa 13 TBEPIOI0 COCTOSIHUS B KHIKOE;
2. nepexoj U3 TBEPAOI0 COCTOSIHMUS B ra3000pa3Hoe;
3. nepexoa B aMop¢HOe COCTOSIHNE;

4. nmepexoA U3 )KUJKOTO COCTOSHUS B TBEPJIO€ C 00pa30BaHUEM KPUCTATUIMUYECKON CTPYK-

TYPHI.
OtBeT:4

01.10. AnmoTponuyeckoe mpeBpalieHue MeTaia - 3To

1. mepexox u3 JKHAKOT0 COCTOSIHUS B TBEpOeE;
2. mepexoA U3 TBEPAOr0 COCTOSHHSA B KHIKOE;
3. npeBpalnieHn sl KPHCTAJIMYECKOH pelieTKH B TBepAOM COCTOSTHUM

4. I3MEHEHNE CBOMCTB U 00bEMA METAILJIA.



Otser: 3

01.11. MeTtanbl B TBEpJIOM COCTOSTHUU 00JIaaI0T XapaKTEPHBIMU CBOMCTBAMU:

1. yBEIMYMUBAIOUIUMCS ANEKTPUUECKUM COMPOTUBICHUEM MPU YMEHBIIEHUU TEMIIEPATYPHL;
2. METAJUTMYECKUM OJIECKOM, MJIACTUYHOCTHIO;

3. BBICOKOW MOJIEKYJISIPHOM MacCOM.

OtBerT: 2

01.12.C ymeHbluIeHUEM TEMIIEPATYPHI FAEKTPOCONPOTUBICHUE METAIIIOB!

1. magaer 2. [ToBblaercst 3. 0CTa€TCSI MOCTOSHHBIM 4. U3MEHSIETCA MO 3aKOHY BBITYKJION
KPUBOM C MAaKCUMYMOM

Otser: 1

01.12.C yBenuuyeHreM TeMIEPATYPHI FITEKTPOCONPOTUBIEHNE METAJIIOB:

1. mapaer 2. [loBeimaercs 3. ocTaeTcsi MOCTOSHHBIM 4. U3MEHSAETCA 110 3aKOHY BBITYKJIOM
KPUBOM C MAaKCUMYMOM

OtBerT: 2

Bapuanr b:

02.01.Beibepute nmpaBuiIbHOE OMPEICTICHHNE XUMHUIECKOTO COSTUHECHHS:

1. kpucTamMyeckas pemeéTka MoJy4eHHOTO CIUIaBa OTIMYAETC OT KPUCTALITUYECKUX pe-
MIETOK KOMIIOHEHTOB;

2. KOMIIOHEHTHI, BXOJSIINE B COCTAB CIIABA COXPAHAIOT CBOM KPUCTAJUIMYECKUE PEIIETKH;
3. OHOPOJIHOE KPUCTAITUYECKOE BEIIECTBO, B KOTOPOM aTOMBI OJJHOTO KOMIIOHEHTA pac-
MIOJIO’KEHBI B KPUCTAJUIMUECKON PEIIETKE APYTOTo.

Otger: 1

02.02.Beibepute nmpaBuiIbHOE ONMpEIeICHHEe MEXaHUIECKON CMECH:

1. kpucTamMueckas pemeéTka MoJy4YeHHOTO CIUTaBa OTINYAETCS OT KPUCTALUTUYECKUX Pe-
IIETOK KOMIIOHEHTOB;

2. KOMIIOHEHTHI, BXOJSIINE B COCTAB CIIJIaBa COXPAHSIOT CBOM KPUCTAJUIMYECKHUE PEIIETKY;
3. OAHOPOJIHOE KPUCTAILTUYECKOE BEIIECTBO, B KOTOPOM aTOMBI OJJHOTO KOMIIOHEHTA pac-
MOJIOKEHBI B KPUCTAJUTMIECKOU PEIIETKE APYTOTO.

Otser: 2

02.03.Bri6epute npaBUiIbHOE ONPEACICHUE TBEPOTO pacTBOpA:

1. kpucTamMueckas pemeéTKa MoJIy4eHHOTO CIUTaBa OTINMYACTCA OT KPUCTALTUYECKUX pe-
IETOK KOMIIOHEHTOB;

2. KOMIIOHEHTHI, BXO/ISIINE B COCTaB CIJIaBa COXPAHSIOT CBOM KPUCTAJUTMUECKHE PEIIETKH,
3. OMHOPOTHOE KPUCTALTUIECKOE BEIIECTBO, B KOTOPOM aTOMBI OJJHOTO KOMIIOHEHTA pac-
MOJIOKCHBI B KPUCTAJUTMYECKOU PEMIETKE APYTOTO.

Otser: 3



02.04.Boi6epute npaBuibHOE OYKBEHHOE 0003HAUEHHE JIMHUU JTUKBHIyCa

OE

LK
100% Sb

100" Pb  87% Pb.
13% Sb

1. DB;
2. AB;
3. ABC;
4. DBE;

5. ABE.
Otser: 3
02.05. Beibepure npaBuibHOE OYKBEHHOE 0003HAUEHHE JIMHUU COJIUIyCa

5E C

H I &K
107 Pb  87% Pb, 1007 Sb
13% Sb

1. DB;
2. AB;
3. ABC;
4. DBE;

5. ABE.
OtBeT: 4

02.06.K tumaMm coeaMHEHNH METAJNIMYECKOTO CILIaBa HE OTHOCSITCS
1. XuMHU4YeCKoe COCIMHEHHE,

2. TBEpABINA pacTBOP

3. BBICOKOMOJICKYJIIPHBIC COSTUHCHHS

4. MeXaHHYECKHE CMECH

OrtserT: 3

02.07.KoMIoHEeHTHI, HE CITOCOOHBIE K B3aMMHOMY PACTBOPEHUIO B TBEPJIOM COCTOSIHUU U
HE BCTYMAIOININE B XUMHUYECKYIO PEAKITHIO0 ¢ 00pa30BaHUEM COSTMHEHUST 00pa3yIoT:

1. TBepaBIC PACTBOPHI BHEAPCHHUS

2. XUMUYECKUE COCTMHCHHUS

3.MEXaHUYECKHE CMECHU

4. TBepIbIC PACTBOPHI 3aMEIIECHUS

Otser: 3



02.08.3epHa co crienupuyecKoi KpUCTATUYECKON PElIeTKON, OTIUNYHON OT PEIIETOK
000MX KOMIIOHEHTOB, BXOJISAIIUX B COCTAB CIUIaBa, MPEACTABIISIOT COOOH:

1. TBepaBIC PaCTBOPHI BHEAPCHHUS

2. XUMUYECKUE COCTMHCHHUS

3. MEXaHUYECKUE CMECH

4. TBepIbIC PACTBOPHI 3aMEIICHUS

OtBeT:2

02.09.11pu pacTBOpEeHMU KOMIIOHEHTOB JIPYT B IPYIr€ U COXPAHEHUU PEIIETKH OJJHOTO U3
KOMITOHEHTOB O0Pa3yrOTCs:

1. TBepibIe PACTBOPHI

2. XUMHUYECKHE COCTUHCHHUS

3. MEXaHUYECKUE CMECH

Otser: 1

02.10.11pu pacnonoXxeHuu aTOMOB OJTHOTO KOMIIOHEHTA B y3J1aX KPUCTAJUTMYECKOM pe-
IIETKU JIPYroro KOMIOHEHTa (PacTBOPUTENS) 00pa3yrOTCs:

1. TBepibIe PACTBOPHI BHEAPCHUS

2. XUMHYECKHE COCTUHCHHUS

3. MEXaHUYECKUE CMECU

4. TBep/pIe PACTBOPHI 3aMEIEHUS

OtgeT:4

02.11.JIunwueit «JIukBUIYyC» HA3BIBAIOT:

1. TeMriepaTypy, COOTBETCTBYIOUIYIO HAYaly KPUCTAITU3AIINH

2. TeMIiepaTypy, COOTBETCTBYIOUIYIO TOJIUMOPGHOMY MTPEBPAIICHHUIO
3. TeMIiepaTypy, COOTBETCTBYIOIIYIO 3BTEKTUYECKOMY MPEBPAIICHUIO
4. TeMriepaTypy, COOTBETCTBYIOUTYIO KOHITY KPUCTAIITU3AIUN

Otger: 1

02.12.JIunueit «Conumycy» Ha3bIBAIOT:

1. TemnepaTypy, COOTBETCTBYIOIIYIO HAYaJly KpUCTAIIIU3AI[UN

2. TeMIepaTypy, COOTBETCTBYIONTYIO TOIUMOPGHOMY MTPEBPAIICHHUIO
3. TeMnepaTypy, COOTBETCTBYIOIIYIO 3BTEKTHUECKOMY MPEBPAIICHUIO
4. TemnepaTypy, COOTBETCTBYIOIIYIO KOHIY KpUCTaJUIU3alNU

Otser: 4

IIpumepHasi TemaTuKa pedpepaToB
YHUKaJIbHOE TPUMEHEHNE KEPAMUYECKUX MATEPUATIOB B COBPEMEHHOM TEXHHUKE.
Komrmo3uTtHbeie MaTepuanbl B HAyKE U TEXHUKE
®drop-nonumepsl. CBONCTBA U IPUMEHEHHUE.
DKCIEPUMEHTAIBHBIE METOABI MTOCTPOEHUS THATPAMM COCTOSIHUWA W aHAJIU3 UX OC-
HOBHBIX THUNOB. CBSI3p MEXIYy AUAarpaMMaMH COCTOSIHHS U CBOMCTBaMHU CILIABOB
(mpaBuiio Kypnakosa).

5. CpaBHI/ITeHBHBIC XapaKTCPUCTUKU IINTACTMACChI KU CTAJIN.
9
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6. [lopouikoBbie MaTEpHUAIIBI.

/. AJIIOMMHMH U CIUIaBbI HA €70 OCHOBE.

8. MHOrOKOMIIOHEHTHBIE CIJIaBbl HA OCHOBE MEJIH.

9. HupkoHuii U CrIaBbl HA €r0 OCHOBE.

10.Tutan u ero criaBbl.

11.TyronynaBkue MeTaIbl U CIUIaBBl HA X OCHOBE.

12.Matepuaiibl ¢ TaMsAThIO (YOPMBI.

13.BbICOKOPHEPreTHUECKUE MAaTHUTBHI.

14.Matepuaiibl COBpEMEHHOMN YHEPTETUKHU.

15.MerannoBeaeHue.

16.CpaBHUTENbHBIE XapaKTEPUCTUKU TUTaHA U TaHTana. [I[pumenenue

17.Paguanuonnsie AeeKThl B KpUCTaJIaX.

18.2konoruyeckue BOMpPOChl 3aXOPOHEHHUS SIEPHBIX OTXOJI0B.

19.Bnusinue nerupoBaHusi Ha CBOMCTBA METAJJIOB.

20.[TonyyeHne MOHOKPUCTAIUIOB U aMOP(HBIX METAJIIOB.

21.B3auMoCBA3b MEXKIy COBEpIICHCTBOBAHWEM MAaTepUaOB W Pa3BUTHEM HAyKU U
TEeXHHUKHU.

22. OU3UKO-MEXaHUYECKUE CBOMCTBA METANIOB M CIIOCOOBI OIMpEAeIeHHs] UX KOJnYe-
CTBEHHBIX XapaKTEPUCTUK

23.HanoMartepuaisl B COBPEMEHHOM MHpE: BPE UM M0J1b3a.

24. TexHu4ecKkue KUAKOCTU U Ta3bl

25.Heoprannyeckue HeMETaNIMYECKUE MaTepUalbl B COBPEMEHHON TEXHUKE

26.YHUKaIbHBIE CBOMCTBA TadHUS M €T0 IPUMEHECHHUE.

[IpomesxkyTouHass aTTecTanusi OOydaroMIMXCs OCYIIECTBIsieTCs B ¢GopMe 3adera ¢
UCIIOJIb30BAHUEM CIIEAYIOIIMX OLEHOYHBIX MATEPUATIOB: nEpeyeHb 60NPOCO8 K 3ayem) .

Bonpochsl k 3auery
(2 kypc, ceccusi 3 3a0unasi popmMa 00yUeHHs)
1. Kpucramnuueckoe crpoeHrue MerauioB. [loHSTHS: KpUcTalInyeckas pelierka, y3-

JIbl, TAPAMETPBI, FTIEMEHTapHas ueliKa KpUCTANINUEeCKON pemeTku. OCHOBHBIE TH-
bl KPUCTAJUIMYECKOW pelieTku, xapakrepubsle s Metaon: OLK, 'K, TI'TIY.
Hucno yacTull, NpUXOIAIIMXCSA HA OJIHY 3JIEMEHTAPHYIO STYEHKY.

2. Toueunsie neeKThl KPUCTATUTMYECKOTO CTpOeHUs. VX BB, BIUSHIE HA CBOMCTBA.

3. Jluneiitnwie nedexTr kpucTauUIecKoro crpoeHus. [lonsarue nucnokanuu. Biausaue
JUCIIOKalMid Ha CBOWCTBA METAJIOB.

4. TloBepxHOCTHBIE JI€PEKTHl KPHUCTALUIMUECKOTrO CTpoeHus. VX BUIbI, BIUSHHE Ha
CBOMCTBA.

5. Kpucrammuzauus. Onpenenenne. CTeneHb mnepeoxiaxicHus. BnusHue ckopoctu
OXJIXKJICHUS Ha BEJIMUYUHY CTENICHU NEPEOXITAKICHHUS.
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6. [lonsTue 00 ynpyroi u ruiactuyeckoi aedopmanuu mMetamioB. CTpyKTypHBIE U3-
MEHEHHUS MPHU XOJOAHOW IMiacTudeckoil neopmauuu. BnusHue nepopmanuu Ha
CBOMCTBA METAJUIOB.

7. TloHsATHE 0O MEXaHUYECKUX CBOMCTBAX METa/IOB. MICMBbITAaHUS HA CTAaTUYECKOE pac-
TskeHue. Bua oOpasuoB. Tumnel 1uarpaMmbl pacTsKeHHUs. XapaKTEPUCTHKH, OIpe-
NesieMble MPU UCTIBITAHUAX HA PACTSKEHHUE.

8. IlonsiTue o TBepAOCTH MaTepuaioB. MeToabl onpeAesieHus: TBepAOCTH o bpune-
ato ¥ PokBesuty: mpuOOpsl, IPOBEACHUE UCTIBITAHUS, 3aIIUCh PE3YJIbTAaTOB.

9. MexaHundeckue CBOMCTBA, ompesessieMble nMpyu TuHaMudeckux ucnbitanusax: KCU,
KCT, KCV. Meroauka ornpejeiacHusl.

10.Teopust cruiaBoB. [lonsTusi: cruias, ¢asa, CTpyKTypa, XMMUYECKOE COECIUHEHUE.
Tunel TBEpABIX PACTBOPOB: 3aMEIICHUSI, BHEAPECHUS, BEIUUTAHUS. Y CJIOBUS 00pa3o-
BaHMsI HEOTPAHUUYEHHBIX TBEPBIX PACTBOPOB.

11. lnarpaMMa COCTOSIHHSI «KeJIe30-1IeMeHTUT». KOMIOHEeHTHI U (pa3bl.

12.JlnarpaMMa COCTOSIHUSL <«XKejie30-IIeMeHTUT». [Iporecchl CTpykTypooOpa3oBaHus
CTaJIel MPU OXJIAXKICHUU U3 ayCTEHUTHOM 001acTH MarpaMMmBbl.

13.Tepmuueckas o6padoTka cranu. OCHOBHBIEC MPEBPAILICHUS B CTAJSX: MPEBpaAIEHUE
NEepJIMTa B ayCTEHUT W aycTeHHUTa B nepiautT. Cyrs npeBpauieHuid. [Ipoaykrtel mpe-
BpAILICHUM.

14.OcHOBHBIE TIpEBpallEHUsl B CTANAX: MPEBpAIICHUE ayCTEHUTa B MApPTEHCHUT, Ipe-
BpallleHre MapTeHcuTa B nepaut. [loHsTrue mapreHcura, 0COOEHHOCTH MapTEHCHUT-
HOTO MPEBPALCHUS.

15.Tepmuueckas 06pabdotka craneit. [Ipomexxyrounoe npeppaimierue. CyTb, TPOTYKTHI,
0COOCHHOCTH TMPEBPAIICHHS.

16.Tepmuueckass o6paboTrka ctamu. Omxkur 1 poja: BHIBI, PEKUMBI, PUMEHEHHE,
BJIMSIHUE HA CBOMCTBA.

17. Tepmuueckast oOpaboTka ctanu. OTKUT 2 posia: BUABI, PEKUMBI, IPUMEHEHUE, BIIH-
sSTHUE HA CBOMCTBA.

18.Tepmuueckas 06paboTka cTanu. 3aKanka: BUIbI, PEKUMbI, TIPUMEHEHHUE, BIUSHUE
Ha CBOMCTBA.

19.Tepmuueckas oOpaboTka cramu. OTHyCK: BUIBI, PSKUMBI, TPUMEHEHUE, BIHSIHUEC HA
cBoiicTBa. OCHOBHBIE CTPYKTYpHBIE MpPEBpALCHUS MPU OTIIYCKE, UX BIUSHHUE Ha
CBOMCTBA.

20.[TonsiTne 0 TepMoMexaHndeckor 00paboTke cramu. CyTh, PeKHMBI, Ha3HAUYCHHE,
M3MEHEHHE CTPYKTYPBI, TepMHUUECKas 00padboTKa.

21.TToHsiTHE O XUMUKO-TEpMHUIECKO 00paboTke cranu. llemenranus. CyTb, peKUMBbI,
Ha3HAYEHUE, U3MEHEHUE CTPYKTYPHhI, TepMHUUECcKasi 00padOTKa MPU EMEHTAIINH.
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22.Tloustue o nureitHoM mpou3BojcTBe. JluTeiiHas popma u ee anemeHTh. Mopenb-
HBIM KOMIUIEKT, €r0 COCTaBJISIOIINE.

23.JIuTHHKOBasg cUCcTEMa: Ha3HAYCHUE, COCTABIISAIOIINE DJIEMEHTEL.

24 Metonbl TUTh B OJHOPa30Bble (DOPMBI: JIUThE B 000JIOUKOBBIE (DOPMBI, JIUTHE MO
BbITUIaBIsieMbIM MojelsiM. CyIIHOCTh, CXeMa, MaTepualibl, U3rOTOBJICHHUE (OpPM,
JIOCTOMHCTBA U HEJOCTATKHU MPOLECCOB.

25.U3roToBnenre MalIMHOCTPOUTENbHBIX Npoduiieit MmeTogoM npokatku. CyniHOCTh U
cXxema MpOJIOBLHON MPOKATKH, UHCTPYMEHT, YCJIOBHE 3aXBaTa 3arOTOBKH WHCTPY-
MEHTOM IpH TpokaTtke. [lokazaTenu miacTUYHOCTH MPU MPOKATKE.

26.M3roToBiieHHE MaIIMHOCTPOUTENBbHBIX Mpoduieit mMetonoM mpeccoBanus. Cyiir-
HOCTh, CX€Ma, HHCTPYMEHT, NTOKa3aTeNIH TUIAaCTUYHOCTH.

27.VI3roToBJIeHHE MAlTHHOCTPOUTENBHBIX Mpoduiie MeTo1oM BosioueHus. CyIIHOCTh
BOJIOUEHHUSI, CXeMa, MHCTPYMEHT, MOKa3aTeJIM MIaCTUYHOCTH.

28.TlonydeHue 3aroTOBOK JeTajeil MaIlluH METOJAOM KOBKH: CYIIHOCTb, CXEMbI OCHOB-
HBIX OMepaluii KOBKH, MOKa3aTeNIH MIACTUYHOCTH, MPEUMYIIECTBA U HEJOCTATKHU.

29.Tlony4eHue 3aroTOBOK JeTajei MalliH METOJIOM Topsiueit 00bEMHOMN ITAMIIOBKHU B
OTKPBITOM IIITAMIIE: CYIIIHOCTh, CXeMa, KOHCTPYKIIUS IITaMIIa, MOCIEA0BATEIbHOCTh
3aroJHEHUs MITaMIa, MPEUMYIIEeCcTBa U HEIOCTaTKH.

30.TTomyueHue 3aroToBOK J€Tajeil MalluH METOJ0M Topsiueil 0ObeMHOM MITaMIOBKU B
3aKpBITOM HITaMIIE: CYIIHOCTh, CXe€Ma, KOHCTPYKIIUS [ITaMIIa, IPEUMYIIeCTBa U He-
JOCTATKH.

31.XonomgHas BbICaJIKa: CYIIHOCTh,HA3HAYCHHUE, IOCJIEIOBATEIBHOCTh (POopMOOOpa3o-
BaHUs1, KOHCTPYKIUSI HHCTPYMEHTA, TPEUMYIIECTBA U HEJJOCTATKH.

32.0cHoBHBIE (OpMOOOPA3YIOIIKE ONEpaIllUH JTUCTOBOM IITAMIIOBKH: THOKA, BBITSIKKA,
oTOopTOBKa, 00kUM, hopMoBKa. CxeMbl, HA3HAYCHHE, MPEUMYIIECTBA U HEAOCTAT-
KU.

33.Tlonsitue cBapku. Kimaccudukamnus crioco6oB cBapKH MO BULY BBOAUMOM SHEPTHH.

34.TTaiika. CylIHOCTb, OTIMYHE OT CBApKU. BUABI MaliKy MO yCIOBUSM 3aIIOJTHCHHS 3a-
3opa. CriocoObl Maiiku: Ha3HAYCHUE U OCOOCHHOCTH.

IV. IEPEYEHDb JJUTEPATYPbI, HEOBXOJUMOM /151 OCBOEHUA JUC-
HOUITJIMHbI

5.1. OcHoBHas JuTEpaTypa
1. Connues, FO.I1. Marepuanosenenue : yueOnuk / FO.I1. Connues, E.W. Tlpsxun ; nox
pen. FO.I1. Connuena. — 7-e uzn. — Caukr-IletepOypr : Xumuznar, 2020. — 784 c. : un. —
Pexum JIOCTyMa;: o IO/ CKE. — URL.:
https://biblioclub.ru/index.php?page=book&i1d=599263 (mata odOpamienus: 01.09.2020). —
ISBN 978-5-93808-345-6. — TeKCT : 2JICKTPOHHBIMH.
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5.2. JlonosiHUTEILHAS JTUTEPATYpPA
1. ®etucos I'. I1.; Fapudpymaun O. A. MatepuanoBeieHUE U TEXHOJIOTHSI METAJUIOB. |
OHHUKC. — 2007. — 624 c.
2. I'onoskuH I'. C. IIpoexkTrpoBaHUE TEXHOIOTHYECKUX MPOLECCOB U3rOTOBIEHUS U3/le-
JU U3 TOJIMMEPHBIX MaTepuaioB: YueoHoe mocodue st By3oB — M.: KonocC.- 2007., -
399c.
3. 3amnatun B. H.;Canoxuukos 0. U. ;[lyoos A. B. OcHOBBI MaTepuaioBeieHUs (Me-
Tamioo0padoTka): YuebHoe mocodbue /isi HadaabHOTro MPodecCcuoHaIbHOIO 00pa30BaHus
(mon pexn. 3amtatuna B. H. ).- Axkagemus.-2007., - 256 c.
4. Tapudpynnun, ©.A. MatepuanoBeieHUe U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB:
yueOHo-MeToauueckoe nocodue / ®.A. Napudymmun, P.11. Arwnos, B.B. XKunskos ; Mu-
HUCTEpCTBO 0oOpaszoBanust U Hayku Poccuu, KazaHckuil HalMOHaJIbHBIA UCCIIEI0BATEN b-
CKUI TexHoJiornueckuil yuusepcuter. — Kazans : Kazanckuii HayyHO-HCClIeIOBAaTENbCKUN
texHonornyeckud yausepcutet (KHUTY), 2013. — 248 c. : wi., Tab.

V. HEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJEKOMMYHHUKAIIMOHHOM CETH «<MHTEPHET», HEOEXOJUMBIX
JJI OCBOEHUSA ANCIUIIJIMHBI

Ccblika Ha HaunmenoBanue pa3padoTku B

. . HocTrynHocTtb
HH( OpMaNOHHBII pecypc 3J1eKTPOHHOI1 dopme

1. http://edu.ru/ Poccuiickoe o6pazoBanue: Dene-
pajbHbIHA nopTaJ. Briroyaer
CCBUIKM Ha TOpTalbl M caifTel obpa-
30BaTEIbHBIX YUPEXKIEHUHN; rocynap- CBOOOIHBIN TOCTYI
CTBEHHblE 00pa3oBaTEIbHBIE CTaH-
JapThl; HOPMAaTHUBHBIE JIOKYMEHTBI;
KaTajor JKCKypCHH M 00ydJarommx
pOrpamMM.

2. Jlexuuu, y4eOHHMKH, METOINY-
KM 10 JUCUMIUIMHAM: MaTepu-
amoBeaeHre, TKM, komMmo3u-
IIUOHHBIE MaTEPHUAIIBI

http://www.materialscience.ru/ CBOOOTHBIH TOCTYII

3. DJIEKTPOHHBIH Y4eOHBIH Kypc IO
CoInpoTHBIEHNIO MaTepuagoB Ul
CTYACHTOB OYHOW W 3209HOU (POPMBI
o0yueHHs

http://www.soprotmat.ru/ CBOOOTHBIIH TOCTYII

V1. COBPEMEHHBIE TIPO®ECCUOHAJIBHBIE BA3bl JAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Perucrpanus uepes moboit
YHUBEPCUTETCKHI KOMITh-

DNEeKTPOHHO-OMOIMOTeUHAs
I0Tep.

. cucrema (ObC .
1. | http://www.biblioclub.ru ( ) B nmanbHetimem npeso-
YHuBepcurerckas OMOIUOTEKa OH-
At CTaBJISIETCS HEOTPAaHUYCH-

HBI{ WHIUBUyAJIbHBIN
JOCTYI U3 JII000# TOYKH, B
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http://edu.ru/
http://www.biblioclub.ru/

KOTOPOW UMEETCsI TOCTYII
K cetu MHTEepHET

2. | www.garant.ru NudopmanmoHHO-TpaBOBOA MOPTAT CB0OOIHBIN TOCTYTT

Poccuiickuii nH(GOpPMAIOHHBIH 1TOP-
3. | www.elibrary.ru TaJI B 00JIaCTH HAyKH, TEXHOJIOTHH, CBoOoaHBIH nOCTYI
MEIIMIMHBI B 00pa30BaHUs

Poccuiickas KOMIIBIOTEPHASI CIIPABOY-
HO-TIPAaBOBasi CUCTEMA

4. | www.consultant.ru CBOOOIHBIN JOCTYIT

VIil. JUOEH3UOHHOE U CBOBOJHO PACITPOCTPAHSAEMOE IIPO-
I'PAMMHOE OBECIIEYEHHUE
[Ipu peanuzanuu yuyeOHOW AMCHMIUIMHBI IPUMEHSETCS CIeAyIollee JIMIEH3MOHHOE U CBO-

00JIHO pacIpoCTpaHsIeMOe TPOrPaMMHOE 00ECIICUCHUE:
- Microsoft Windows;

- Microsoft Office;

- LibreOffice u np.

VIil. ObBOPYJOBAHUME U TEXHUYECKHUE CPEJICTBA OBYYEHUA, HEOB-
XOAUMBIE JJI51 OCYWECTBJEHUA OBPA3OBATEJIBHOI'O ITPOLECCA
O INCIHHUIIJINHE

VY4eOHble 3aHATHS TPOBOJATCA B ayJUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIMATIA3UPO-
BaHHOI MeOeblo, B TOM YHCIIE CTAllMOHAPHBIMH WM TIEPEHOCHBIMU TEXHUYECKUMU CPe/I-
cTBaMH O00y4eHUs (ITPOCKTOP, IKpaH, KOMITBIOTEP/HOYTOYK).

JlaGoparopHbie pabOTHl MPOBOIATCS B J1aOOPATOPHH, OCHANIEHHONW KOMIUICKTOM
yaeOHOl Mebenu (8 MOcajouHbIX MECT), MEPCOHANIBHBIM KOMITBIOTEPOM TIperojaBaTes,
sKpaHOM JiJisi mpoekTopa Projecta, 3D mpunTepoMm m HOyTOyKOM K Hemy Lenovo B570),
®pezepubiM ctankoMm ¢ UITY EXTSHG u xomnbeioTepom K Gpe3epHOMY CTaHKY, KOOPAH-
HATHOW M3MEPUTETHHON MAIIMHOW M KOMITBIOTEPOM K Hel, HHPOPMAaIlMOHHBIMU TJIaKaTa-
MU, UIMEETCS JTULEH3UNOHHOE MPOrpaMMHOE 00eCIIeUEHUE:

Microsoft Windows 7 Home Basic (OEM),

Microsoft Office 2007

(mamensust OfficeProPlus 2007 RUS OLP NL Acdmc

Toproserit nocpennnk: Softline Voroneg /lara 3akaza: 2008-12-19

Kon JInnensus: 44953021 Ponutensckas nporpamma: OPEN 63786020ZZE1004)

Microsoft Win7 Professional (OEM)

Microsoft Office 2010 (Trial)

Kaspersky Endpoint Security 11 ans Windows
14


http://www.garant.ru/
http://www.elibrary.ru/
http://www.consultant.ru/

(Kaspersky Endpoint Security mis 6usneca - Pacmmpennsiii Russian Edition. 250-
499 Node 2 year Educational Renewal License

Ne nunenszun: 1096-181214-111355-563-621 Cpok ucnonbs3oanus [10: ¢ 2018-12-
14 no 2021-03-02 IMoctaBmuk (pecemiep): BENEF.IT benedpur, OOO)

CamocTosTenbHass paboTa MPOBOJUTCS B KaOMHETaX, OCHAIIEHHBIX KOMIIBIOTEPHOM
TEXHUKOU C BO3MOXHOCTBIO MOAKIIOUEeHUS K ceTu «HTepHeT» u obecreueHrneM q0CcTyna
B 2JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[IpenycMoTpeHbl MOMENICHUS 1JI XPaHEHUST U TPOPUIAKTUUECKOTO 00CTYKUBAHUS
y4eOHOTr0 000PY/I0BaHHS.
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IX. JONOJHEHUA U U3SMEHEHMU S

K PABOYEN NPOT'PAMME
JlononHeHus U U3MEHEHus B paboueli mporpamme Ha / yd. TOJ.
JloroTHeHNsT W W3MEHEHHs PACCMOTPEHbI Ha 3acemaHud Kadeapbl mpoTokomx No oT
«_» 20 r.
3aB. kadeapoii: / /
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