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1. llesu u 3212494 AU CIUILIHHBI

* [lenbro npenogaBaHys JAHHOW NMCLUIIIIMHEI SBIISETCS O3HAKOMIIEHUE CTYIEHTOB C
HOBBIMU, B&JKHBIMH JUJI1 TEOPETHYECKOTO TOHUMAHMS U NOCIEAYIOIIETO PA3BUTHUSA
Pa3IMYHBIX ACLIEKTOB METAJUTYPIUH U METAJIOBEICHUS, TAKUX KaK A€(EKThI
KPUCTAJUIMYECKOTO CTPOCHHSI U UX POJIb B PA3IIMYHBIX MPOLECCAX, BOMPOCHI PUZUKHU
IPOYHOCTH, (POPMUPOBAHUE HAHOCTPYKTYP, (pa30BbIe MPEBPALIECHUS B METAIIJIaX U
CIUIaBaX, UX KMHETUKA, C-00pa3Hasl [uarpaMma npeBpaiieHus, aMop(Hbie CIIaBsbl,
npoOiieMbl BOIOPO/A B CTANAX, AU(y3usi, KOHLIETIIHS JIOKaJTbHOTO PAaBHOBECHS U €€

npUMeHEHUe 111 onucanus qud y3uoHHOTO

obOpaszoBaHus (a3, B TOM 4HCIIE, IPU

peakLusxX BOCCTAHOBJIEHUS OKCUIHBIX (ha3 jkese3a 1 0COOEHHOCTH KOHTPOJIUPYEeMOn
IPOKATKH. * IPUOOPETEHNE HABBIKOB MCIIOIb30BAHNS N3y4a€MbIX METOJ0B aHaIN3a JIJIs
peLIeHUs IPAKTUYECKUX BOIPOCOB U 3a/1a4. OCHOBHBIE 3a1a4l JUCLUIUINHBL:
O3HAKOMHUTH CTYJIEHTOB C HOBBIMU TEOPETUYECKUMU METOJAMH ,IIEPCIIEKTUBHBIMU IS
Pa3BUTHS METAJUTYPIrUYECKUX TUCLUILINH; * II0KAa3aTh BO3MOXXHOCTb TEOPETUYECKOTIO
OOBSICHEHHS U OTIMCAHUA MPaKTHUeCKNX 3((EeKTOB HA OCHOBE METOJIOB, Pa3BUBAEMBIX B
COCEIHMX 00JACTIX METAJLTYPrUU WIH JIPYTUX HAyK.

Kparkoe conep:xanue 1uciUNJIMHBI

1.CoBpemeHHbIC TPOOIEMBI TOIUMOPGHBIX U

(ha30BBIX MpPEBpaIeHU B METAIIaxX 1

CIIABax: TEPMOJNHAMUKA, KUHETUKA,CTPYKTypa. 2.11yTh noBeIIeHUs TPOYHOCTH
METAJIJIOB U CILIABOB HA UX OCHOBE. 3.IlepcriekTuBHBIE KOHCTPYKIIMOHHBIE MATEpUAIIbI. 4
Marepuaibl co crienuaabHbIMU CBOMCTBaMH, aMOp(HbIE 1 HAaHOMaTepuasibl 5. TexHomoruu
MOJIYYEHUS BBICOKOIIPOYHBIX MaTEPUAIOB, MATEPUAIIOB CO CIIEHUAIIBHBIMU CBOMCTBAMH U
JOPYTUX NEPCIEKTUBHBIX METAJUIMYECKUX MATEPUAIIOB

2. Komnerenun odyuawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJINHbI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemsble pe3yabTaTsl
oOyuenus no aucuurnae (3YHer)

[1K-2.1 3HaHHEM CBA3U MEXKIY XUMHUUYECKUM U
(a30BBIM COCTABOM, KPUCTAIITMUECKON CTPYKTYpPOit
1 CBOMCTBAaMH METAJIJIOB M CIIJIABOB

3HaTh:- 3aBUCUMOCTH (ha30BOr0 COCTaBa CTPYKTYPBI
Y CBOWCTB METAJUIOB U CIIaBOB OT MX XUMHYECKOTO
COCTaBa; - BIUSHUE JIETUPOBAHUS HA CBOMCTBA
CIUIABOB; - OCHOBHBIE 3aKOHOMEPHOCTH (ha30BbIX
[PaBHOBECUI U KNHETHUKH IPEBPALLECHUN B
MHOTOKOMITOHEHTHBIX CHCTEMAX Pa3IM4HOTO
XMMHYECKOTO COCTaBA.

YMETh:aHAIU3UPOBATh OCHOBHBIE 3aKOHOMEPHOCTH
(ha30BBIX paBHOBECH U KMHETHKHU TIPEBPAILICHUA B
MHOTOKOMITOHEHTHBIX CUCTEMAaX UX 3aBUCUMOCTH OT
COCTaBa CILJIaBOB.

BJ'I&)I@TBZH&BBIK&MI/I aHajIn3a U NMpeacKa3aHus
OCHOBHBIX BaKOHOMepHOCTCﬁ (ba3OBLIX paBHOBCCI/Iﬁ
1 KMHETHUKU npeBpameHHﬁ B MHOI'OKOMITIOHCHTHBIX
CHCTEMaAx

[1K-2.2 3HaHueM (PU3MKO-XUMHYECKUX OCHOB
CO3/1aHHUS1 HOBBIX METAJUTMUECKUX MaTepUasoB C
3a/laHHBIMH CBOMCTBAMM U HOBBIX TEXHOJIOTHYECKUX
MPOLECCOB TEPMUYECKON, XUMUKOTEPMUYECKON 1

3HaTh: - (I)I/ISI/IKO—XI/IMI/ILIGCKI/IG OCHOBBI ITOJIYUCHU
HOBBIX MCTAJUIMYCCKUX MATCPHAJIOB C 3aJaHHBIMU
CBOI’ICTB&MH; - (I)I/ISI/IKO—XI/IMI/ILIGCKI/IG OCHOBBI HOBBIX

TCXHOJIOTMYCCKUX MPOUCCCOB TGpMH‘ICCKOfI,




TEpMOMEXaHU4eCKoi 00paboTKH

XUMHUKOTEPMUYECKOW U TEPMOMEXaHUYECKOM
00paboTKH.

YMETh:MPOBOUTH (PU3UKO-XUMHUYECKUI aHATH3
TEXHOJIOTHYECKHX POLIECCOB MOJIy4EHHs] HOBBIX
HOBBIX METAJNINYECKUX MAaTEPUAIIOB C 3aJaHHBIMU
CBOMCTBAMM U HOBBIX TEXHOJIOIMYECKHUX IIPOLIECCOB
TEPMUYECKON, XUMUKOTEPMUYECKON U
TEPMOMEXaHUIECKON 00paboTKH

BraneTs:crmocoOHOCThIO TPOBOIUTE aHATHN3
TEXHOJIOTHYECKHX TPOIECCOB MOTYICHHUS HOBBIX
MaTepPHAIIOB.

[1K-2.3 ymeHueM co3/1aBaTh HOBbIE METAIIIIMYECKUE
MaTepHabl C 3alaHHBIM YPOBHEM (PU3HUECKHUX,
MEXaHUYECKHUX, XUMUYECKUX, TEXHOJIOTUYECKUX U
HKCIUTYaTallHOHHBIX CBOMCTB, C BBICOKUM YPOBHEM
UX CTaOMIBHOCTHU

3HaTh:- PU3NUECKUE, MEXaHUYECKUE 1
HKCIUTyaTallMOHHbIE CBOIICTBAa MaTepUasoB; -
[PaboTOCTIOCOOHOCTH MaTepHalioB B PA3IMYHBIX
YCIOBHSX MX DKCIUTyaTaluH;

'YMeTh:- MPOTHO3UPOBATh pabOTOCTIOCOOHOCTD
MaTEpHAJIOB B PA3JIMYHBIX YCIOBUIX UX
PKCIUTyaTallly; - pa3padaTbiBaTh MPEAT0KESHHUS 110
CO3/IaHUI0 HOBBIX METATMYECKUX MAaTEPHATIOB C
3a/laHHBIM YPOBHEM (DU3MUYECKHUX, MEXaHUUECKUX,
XUMHYECKUX, TEXHOIOTHUECKUX U
SKCILTYyaTallMOHHBIX CBOMCTB, C BBICOKMM YPOBHEM
NX CTaOMIBLHOCTH.

BraneTs:- ciocoOHOCTBIO IPOTHO3UPOBATh
paboTOCIOCOOHOCTh HOBBIX MaTeprasioB B
[Pa3IUYHBIX YCIOBUAX UX SKCILTyaTallUu.

OIIK-10 cnoco6HOCTHIO BBIOMpPATh MPUOOPHI,
JaTYUKH U 000PYI0BaHUE JUIS TPOBEICHUS
HKCIEPUMEHTOB U PETUCTPALIMU UX PE3YIbTATOB

3HaTh:METO/IBI M 000pYAOBaHHE IS
HKCTIEPUMEHTAIBHOTO OTPEICIICHHS CBOHCTB
COBPEMEHHBIX MaTEPUAJIOB.

YMGTBZBBI6I/IpaTL METOAbBI HUCIILITAaHUN U IIPpOBOJAUTH
HCIIBITAHUA (bmnqecxnx, MEXaHHUYCCKHUX H
OKCINTYaTallMOHHBIX CBOMCTB MaTCpHuaJIOB.

BraneTsh:HaBbIKaMH BBIOOpA METOIUK, TPUOOPOB,
TaTYMKOB U 00OPYIOBAaHUE JJISl IPOBEICHUS
SKCIIEPUMEHTOB 10 ONPEACIICHUIO CBOMCTB
MaTepHAJIOB, PETUCTPALIUU U aHATTU3a UX

PE3yJIbTAaTOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IyIaHa

[lepedeHs MOCIETYIONNX AUCITUTLTHH,
BUJIOB paboT

[1.1.B.06.02 CoBpeMeHHOE COCTOSIHUE
IIPONU3BOACTBA YCPHBIX, IBETHLIX U PCAKUX
METaJIOB

He npenycmoTpensl

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimza

TpeboBanus

[1.1.B.06.02 CoBpemMeHHOE COCTOSIHUE
[IPOM3BOJICTBA YEPHBIX, [[BETHBIX M PEIKUX

3HaTh OCHOBBI TEXHOJIOTUH YCPHBIX U IBCTHBIX

METaJlJIOB. YMETh BBI6I/IpaTB TCXHOJIOT'NH,




MCTaJIJIOB

obecreunBaroIye TpedyeMoe KaueCTBO MeTasla.
BiiajeTh HaBBIKAMHU BBIOOpA U pacyeTa
TEXHOJOTHUYECKUX MPOIECCOB

4. O0béM 1 BUABI yUeOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh TUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4.

PacnpeﬂeneHHe o ceMeCcTpam

N Bcero B Hacax
Bun yuenoi padoret 4acoB Howmep cemectpa
5
OO6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyoumopHhvie 3auamusi: 38 38
Jlexuunu (JI) 38 38
[IpakTdeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIBI 0 0
ayuTopHbIX 3aHsaTHi (I13)
Jlabopatopusbie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 70 70
BrinonHeHnEe JOMAIIHUX KOHTPOJIBHBIX 3aIaHHI 40 40
ITonroroBka K 3K3aMeHy 30 30
By uToroBoro KOHTposs (3auet, Aud.3a4yeT, Sk3aMeH ) - 9K3aMeH

5. Conep:kaHue QMCUUIIMHBI

O6beM ayIUTOPHBIX 3aHITHI 1O
pasjfena HaumeHoBaHKE pa3enoB JUCHUILIHHBI BUJIaM B Macax
Bcero JI I13 JIP
1 MexaHU3Mbl U TyTH MOBBILIEHHUS POYHOCTH METAJIIOB U 13 13 0 0
CIUIABOB HA MX OCHOBE.
2 |[lepciekTMBHBIE KOHCTPYKIIMOHHBIE MaTEpUaIbI 4 4 0 0
3 |Marepuaisl CO CeMaJIbHBIMU CBONCTBAMU 4 4 0 0
4 |AmopdHbIe MaTepHaIbl 4 4 0 0
5 |O0ObemMHBIC HAHOMATEPHAITBI 4 4 0 0
6  [MonudurmupoBaHHbIE TOBEPXHOCTHBIE CJION U TIOKPBITHS 4 4 0 0
5.1. Jlekuuu
Ne Ne Kon-
nexuuulpasena HaunmeHoBaHue HITH KpaTKoe cojiepKaHKue JEKIIMOHHOTO 3aHATHS BO
4acoB
Beenenne. CoBpeMeHHbIe TpeOoBaHus K MaTtepuanaM. [lonumopdusm MeTaios;
1 1 [repMoauMHaMuKa ,KHHETHKA, 3apOXKIEHUE, POCT, ypaBHeHHUE Mupku- KomMoroposa, | 2
C-o0pa3Has AuarpamMma MnpeBpaeHusl.
[TpoGnembl Bonoposa B cTajsx: 3akoH CuBepca pacCTBOPUMOCTH BOIOPO/A,
pacTBOPUMOCTH B (pazax xeiesa, MpUpoa BEICOKONW PaCTBOPUMOCTH BOJOPO/A B
) | [pacmiase, BbIIeneHHE BOXOPOJIA IPH OXNAKIECHHH, (10KeHbI, TPOTUBOIIOKEHHAS )
00paboTKa, MpOIeCChl 3axXBaTa BOIOpoAa neeKTamMu, TpaHUIaMH, B T.4.
MeX(a3HBIMH IpaHUIIAMU, BIUSHUE PACTBOPEHHBIX 3JIEMEHTOB HA PAaCTBOPUMOCTb,
0COOEHHOCTh JOOABOK HaJuIaIus.




Toueunbie neheKTH B pEIIETKE: MECTa PACTIONI0KE-HHUS, MEXaHU3MbI U DHEPTHH
00pa3oBaHMsl, pABHOBECHBIE KOHIIEHTPAIIUH, MUTpanus 1e(eKToB, 4acToTa
MEPECKOKOB. CBEPXPABHOBECHBIC E(DEKTHI, MEXaHU3MBI
00Opa3oBanwmsl.J{ucIoKauy: BUHTOBAs, KpaeBas M CMEIIaHHas. 3aKOHOMEPHOCTH U
KpucTauorpadus CKoIbKeHus. HanpshkeHne CKOMbKEeHUS B UCATBHOM H
cozieprKalleM AUCIOKauK Kpuctaie. [1ons HanpsKeHUH U yrpyrast SHEPTrst
nucinokanui. Mexa-au3M ®@panka-Puia pazMHOXKEHUs TUCITOKALUN
Jlnactuueckas nedopmanus Kak IBHKEHHE, OCTAHOBKA U 00pa30BaHKME HOBBIX
nuciokaui. Posb nuciiokanuii B mpoueccax Bo3Bpara, NOJIMTOHU3aluu U
pEKpUCTAIITU3AIUN

YpaBuenus nuddysuu, BeipaxkeHus 11 ko3ppuirenToB 1uddy3un B pacTBopax
BHE/IPEHHUS U 3aMEILCHN, TePMOANHAMUKA TUPPy31H, OTPUIIATEIBHBINA 3HAK
ko3 unrienta quddy3un B paccianBaroIIUXCs pacTBOpax.

XPYIKOE U BA3KOE pa3spyLI€HUE ,BUbI U3JIOMOB, TEOPUS Pa3pYILIECHUS XPYIIKUX TEJ
no ['puddurcy, Ba3kux- no OpoBaHy, COBpeMEHHas TEOPUs pa3pyLICHUs 110

W pBuHY, U3MEPEHUS U TEMIIEpaTypHast 3aBUCUMOCTb KPUTHYECKOT0 KO3 duumeHTa
WHTECHCUBHOCTH HanpshKeHMs. M310MBbI cTanell npu pa3pyleHUH.

MexaHn3Mbl yIIPOYHEHUSI METAJUIOB U CIUIABOB: J1e(hOpMaIlMOHHBIH,
36pHOIPAHUYHBIN, TBEPIOPACTBOPHBIN, TUCIIEPCUOHHBIN, [IpUHINIIBI cO3manus
BBICOKOIIPOYHBIX CTaJIEH U CILIAaBOB. [[pakTndeckas peann3anns MEXaHU3MOB
MOBBIIICHUE IPOYHOCTU METAUIMYECKHUX CIUIABOB C MO3ULUHI NUCIOKALIMOHHON
TEOPHH — pealin3alus TeOpeTHUe CKOIl MPOYHOCTH B 0€3/1e(heKTHBIX KpUCTAILIAX U
MOJIy4eHHE MaTepPHAaJIOB C MPEAETbHON INIOTHOCTHIO Ae(PEKTOB KPUCTAITUIECKOTO
CTPOEHUS.

[ToHATHS O CTATUYECKOW U TMHAMUYECKOW PEKPUCTAIITU3AIUN, TPUHIIAIIBI
KOHTPOJIUPYEMOU MPOKATKU, UX UCTIOJIB30BAHKE MPU MTPOU3BOJICTBE ra30-U
HeTenpoBOIHBIX TPYO.

Konuenuus nokansHOro paBHoBecus K.3unepa juis craBoB, coaepkaux ¢assbl,
HecTaOWIIbHBIE ITPU JAHHBIX TEMIEpaTypax WK JaBIEHUSX, U €€ IPUMEHEHHUE JUIs
pacuétoB nudPpy3nOHHOTO pocTa HOBOH (ha3bl U PACTBOPEHUS CTAPOi.
Bakneiiiue npuMepsl.

CoBpeMeHHbIE TEXHOJIIOTUH ITPOU3BOJICTBA BEICOKOIIPOUHBIX U XJIaI0CTONKUX
cTajeil MaccoBOTO IPOU3- BOJCTBA IIyTEM 00EeCIIeueHUs] ONTUMATbHON
MUKPOCTPYKTYpBI poKaTa Pa3BuTHe TeXHONIOTHYe- CKUX MPOIIECCOB
IMPON3BOACTBA YUCTBHIX METAJUIMYCCKUX MATCPHUATIOB. COBpeMeHHBIC JOCTHKECHUA U
TEH/ICHIIMH Pa3paOOTKU BBICOKOIIPOYHBIX CTaJlel U CIUIAaBOB, UX BUJIBI.
OcoOenHoCTH JehopMaliii CBEPXIPOUYHBIX MaTeprasioB. [ HIpO3KCTpy3Hsl.
SIBJIeHNE CBEPXIUIACTUYHOCTHU U €€ UCIOJIb30BaHUE IIPU TEXHOJIOTHYECKUX
MeTo/1ax 00pabOTKH METAJJIOB JJaBJICHUEM.

10

HoBble KOHCTPYKIIMOHHBIE CTAJIU B TPAHCIIOPTHOM MAIIMHOCTPOEHUHU.
CoBpeMeHHbIE CTaJIU AJIs TPOU3BOACTBA TPYO.

11

HepCHeKTI/IBHI)Ie Mar€pualibl B CynTOCTPOCHUHU, IJId aBHUa- U KOCMHYECKOM TEXHHUKHU.

12

Matepuaiibl A1 CITy>KOBI PU BEICOKUX TeMIIEpaTypax (aBUaIvs, KOCMUAYECKas
TEeXHHKa, YHepreTHKa). TpeOoBaHUs K )KapOMPOUHBIM U KAPOCTOUKHUM CILJIaBaM H
TOCTHKEHUS B 0071aCTH TeXHOJIOTHH uX nosrydeHus. CynepcriaBsl. [loBbienne
CTAOMILHOCTH U YPOBHS (PM3UKO-MEXaHHUECKHUX U CITYy>KeOHBIX CBOWCTB IS
pabounx temmepatyp 1100-1600 rpamxycos Llenscus 3a cueT COBpeMEHHBIX
TEXHOJOTHUYECKUX nponeccoB. Co3laHne MOHO- KPUCTAIUNIMYECKUX CILIABOB,
MaTepPHAJIOB, MTOJIYYCHHBIX HAIPABICHHONW KPUCTAITU3AIMEH U METOIOM TPaHyJIIb-
HOW MeTayurypruu. PazpaboTka HOBBIX HHTEPMETANTNYECKUX CILIABOB C
yropsiioueHHoi cTpykrypoit Ha ocHoBe Ni3Al(Fe) u Ni3Al(Co), TiAl, Ti3Al, a
TaKKe TYrOIUIaBKMX METAJIJIOB C jKaPOCTOMKUMHU MOKPBITUSIMHU.

13

MaTCpI/IaJ'IBI C 0COOBIMU SJICKTPOMArHUTHBIMHU CBOMCTBaMHM. Pa3pa60TI<a HOBBIX
CIICHHAJIBHBIX ITapaMar- HUTHBIX U aHTI/I(i)CppOMaFHI/ITHBIX CIINTaBOB C 3aJJaHHBIMUA

(1)I/I3I/IKO—MeXaHI/IquKI/IMI/I CBOMCTBaMH (CTaHeﬁ CO CBCpPX- paBHOBeCHOﬁ




KOHIIEHTpAIMel a30Ta, 0€3XpOMHUCTHIX ayCTEHUTHBIX cTaneit). [lomyuenue
MaTepHUasoB Ui MOCTOSHHBIX MAaTHUTOB METOJJaMH CBEPXOBICTPOI 3aKalKH,
ropsi9ero MpeccoBaHusl, HAMPABICHHOTO JISTHPOBAHHUS, TUTA3MEHHOTO HAITBUICHUS
T.J1. MarHuTO-MATKHE CIJIaBbl CO CMEIIaHHON aMOp(PHO-KPUCTAIITUYECKON
CTPYKTYpOii, BEICOKOTIPOYHBIEC U BHICOKOILIACTHYHBIC CILJIABBI CO CIICIUATBLHBIMU
(GUBUYECKUMH U CITY>)KEOHBIMH XapaKTepUCTHKaMu. Marepuaibl ¢ 0COOBIMU
MEXaHU9eCKUMU CBOMcTBaMHU. [IpobnemMbl co3Manus U IPUMEHEHUS CTUIaBOB C
naMsaThio (hOPMBI U BBICOKOTO AemmpupoBanus. OcodeHHocTH nedopmarun
CBEPXIIPOYHBIX Ma- TepuanoB. [ uaposkcTpy3us. Mcnonbp3oBanue sBICHUS
CBEPXIUIACTUYHOCTH MPHU TeXHOJIornyeckux onepanuax OMJI. Merozsl
MOJTYYEHHUs YIBTpaMeNIKoro 3epHa. CHHTE3 HepaBHOBECHBIX (ha3 mpu AePpopMaIiiuu
(@ dekT Me- XaHNIEeCKOTO JIETUPOBaHus ). KOMITO3UITMOHHBIE U TTIOPOIITKOBHIS
MaTepHUab.

14

[TousiTue amop¢HOTrO cocTossHUS TBepIoro Tena. [lomyueHne aMmoppHbBIX
MmatepuanoB. Co3nanue 3¢ (HEeKTUBHBIX TEXHOJIOTHI MOTyuyeHus: aMOp(HBIX
MaTepHuaoB METOIOM CBEPXOBICTPOTO OXJIaXIEHUs, B TOM YHUCIIE C IPUMEHEHHEM
BBICOKODHEPIeTHUECKUX CTIOCOO0B BO3JIEHCTBUS (J1a3€pHOTO, TIA3MEHHOTO).

15

MexaHnueckue U crieuaibHble CBocTBa aMop(HbIX MarepuanoB. Obnactu u
MEPCIIEKTUBBI X TPUMEHEHHS.

16

[TonsTre u KIaccuduKaIys HaHOMaTepHUanoB. Buabl coBpeMeHHBIX
HaHoOMaTepuaioB. O0beMHbIe HaHOMaTepuasbl. HaHOCTpyKTypHBIE
KOHCTPYKIIMOHHBIE U (PyHKIIMOHAIEHBIC MAaTePHAJIbI.

17

CoBpeMEHHbIE€ TEHACHIIMU B Pa3BUTUU METOJ0B MHTEHCUBHOM IJIACTUYECKOM
nepopmanmu (UI111). Mexannueckue CBOHCTBa HAHOCTPYKTYD,
CBEPXIUIACTHYHOCTD. [IOBBIIEHNE MEXaHUUECKUX CBOMCTB HAHOMATEPHAJIOB,
noyry4eHHbIX Metogom MITJI.

18

HutencuBHas miactudeckas nepopmanus tpeaueM (MIIAT) craneii.
Hanoxpucraminueckas cTpykrypa. Hakorenue miaactuueckoil nedopmanuu u
[MOBPEKIaEMOCTh ITIOBEPXHOCTHBIX CJIOEB. YIIPOUHEHUE MOBEPXHO- ¢TH ITpu UTTJIT.
M3MeHeHne XMMHYECKOTO COCTaBa MOBEPXHOCTHRIX cinoeB. Biausuue UII/IT Ha
MeXaHMYEeCKHEe CBOMCTBA U paspylieHue crajeil. KomOunupoBanHas
nedopmarmorHo-TepMudeckas oopadorka. [lepciextubl ucnons3oBanmst UITIAT
B NHHOBALIMOHHBIX TEXHOJIOTUSX.
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Monnas UMILITaHTal . Ha3epHoe JICTUPOBAHUC. L[eJ'II/I CO3aaHuA HOKpBITPIfI u
TOHKHX IIJICHOK Ha IMOBEPXHOCTHU MaT€purajia U METOABI ITOJTYUCHU A HOKpBITI/II\/JI.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

He npenycmoTtpenbt

5.3. JIabopaTtopHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Bux paboThl 1 copeprkaHue 3a1aHus

Criucok nureparypsl (C yKkazaHuEM
pasnenos, 1iiaB, CTPAHUII)

BrinosiHeHUE JOMAIIHUX KOHTPOJIbHBIX
3a1aHUH.

Crncox peKoOMeHIyeMOH JINTEPATYPhI
npuBeneH B pasnene 8 PIIJI. Paznensl u 40
CTpaHUIIbI 3aBUCAT OT TEMbI 3a1aHUSI

HOI[I"OTOBKa K 9K3aMCHY

Crnucox peKoMeHIyeMOH JINTEPATYPhI

npuseneH B pasnene 8 PITJ >0

Koi-Bo yacos




6. UnHOBauMOHHbBIE 00pa30BaTe/IbHbIEC TEXHOJOT UM, UCII0JIb3yeMble B Y4eOHOM
npoiuecce

Bun
NunoBanuoHHble GOPMEI a0O0TBI Koin-Bo ayn.
5 ¢ P p Kpatkoe onucanue YA
y4eOHBIX 3aHATHIA (JI, T13, 4acoB
JIP)
[IpoBeneHne TUCKYCCHUI U OOCYKIECHUE
WHuTtepaktuBHas opma oOydeHus [JIekmum POBCA FHcKy YA 16
MIPUMEPOB 3 MPAKTUKH

Co0cTBeHHBbIC HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJIbHOM IpoLecce

He npenycmorpensl

Hcnonp3oBanue PE3YIbTAaTOB HAYYHBIX HCCHCﬂOBaHHﬁ, IMPOBOAUMBIX YHUBCPCUTCTOM, B
paMKax I[aHHOfI JUCHUIIIIUHBI. B paMKax I[aHHOﬁ AUCHUILIWHBI UCITOJIB3YIOTCA PC3YIbTAaThbl
Hay4YHBIX PICCJI@I[OBEIHI/II\/'I mpernojaaBaTciisa

7. ®onn oueHouHbIX cpencTs (POC) st npoBeAeHNs TEKYHIEr0o KOHTPOJIS
yCIeBaeMOCTH, MPOMEKYTOYHOM ATTECTAMH 10 UTOTaM OCBOCHUS TUCUHUILIIMHBI

7.1. IlacopTt ¢oHIa OLIEHOYHBIX CPEACTB

HaumenoBanue Bun xonTposs NoNe
paszieson KonTtponupyemas komnetreHuus 3Y Hol (BKITFOUAS 3a)1;1H;H?1
JIACTIUTUTAHBI TEKYIIU)
[TK-2.2 3HaHneM HU3HKO-XUMUIECKUX OCHOB CO3JIaHUS posenKa
HOBBIX METANTHYECKUX MAaTEPHAJIOB C 33 IaHHBIMU noﬁamgero
Bce paznenst CBOMCTBAMHU 1 HOBBIX TEXHOJOTUYECKHUX MPOIECCOB 1
. o KOHTPOJIBHOTO
TEPMHUYECKON, XUMUKOTEPMUUYECKON 1 —
TEpPMOMEXaHNUECKOI 00paboTKU
[1K-2.3 yMeHueM co3/1aBaTh HOBbIE METANINYECKUE MboBenKa
MaTepHAaJIBI C 3aJJaHHBIM YPOBHEM (DH3UUECKUX, noﬁamrrl)ero
Bce paznenst MEXaHUYECKHUX, XUMUUECKHUX, TEXHOJIOTHYECKUX U 1
. KOHTPOJIBHOTO
AKCIUTyaTaIIMOHHBIX CBOWCTB, C BRICOKUM YPOBHEM HX SRS
CTaOMIBHOCTH A

[1K-2.1 3HaHuEeM CBS3M MEXy XMMUYECKUM U (Ha30BbIM
Bce pasnenst COCTaBOM, KPUCTAJUIMYECKON CTPYKTYPOU U DK3amMeH 2
CBOMCTBAMM METAJUIOB U CILNIABOB

[1K-2.2 3nanneM (pU3NKO-XUMHUECKHUX OCHOB CO3JIaHUS
HOBBIX METAJNTHYECKUX MAaTEPHAJIOB C 3aIaHHBIMU
Bce paznenst CBOMCTBaMHU M HOBBIX TEXHOJIOTMUYECKHUX MPOIECCOB DKk3amMeH 2
TEPMUYECKOU, XUMUKOTEPMUYECKON U
TEPMOMEXaHUIECKON 00paboTKH

[1K-2.3 yMeHHneM co3/1aBaTh HOBbIE METAINTUYECKUE
Marepuabl C 3aJaHHBIM YPOBHEM (pU3HUECKUX,
Bce pasnenst MEXaHMYECKUX, XUMHICCKHUX, TEXHOJIOTHYECCKUX B OK3aMeH 2
BKCHJIyaTaI_[I/IOHHBIX CBOfICTB, C BBICOKUM ypOBHeM nux
CTaOUIBHOCTH

OIIK-10 cnocoGHOCTHIO BBIOMPATh MPUOOPHI, TaTYUKHU
Bce paznenst 1 000pyJ0BaHUE Ul POBEICHHS SKCIIEPUMEHTOB U OK3aMeH 2
pEerucTpanuu ux pe3yabTaroB




7.2. Buabl KOHTPOJIs1, IPOLEXYPbI MPOBeAeHNs, KPUTEPUH OlleHMBAHUSA

Bup xonTpons

[Iponienypsl IpoBEICHMS M OIICHUBAHHMS

Kpurepuu onennBanus

CTyaeHT BBITIOIHSET JOMaITHEee KOHTPOJIHHOE
3a/laHue, COCToAIIee U3 ABYX YacTei - pedepara mo

3aureHo: JlomaniHee
KOHTPOJILHOEC 3a/IaHHE

[TpoBepka TEOPETUYECKON YaCTH U MPAKTHYECKON YacTH -
BEITIOJTHEHO TIPABHIILHO
JIOMAIITHETO pacuera. BrimonHeHHOE 3aJaHKe CTYIEHT CIaeT
He 3auteno: Jlomaminee
KOHTPOJIBHOTO MIPETIOIaBaTeIi0 Ha TpoBepKy. [Ipu HammIwm
KOHTPOJIBHOE 3aJ]aHue
3a/1aHus HE/I0YETOB MpernoaBarelb BO3BpaIlaeT padoTy st
BBITIOJTHEHO HEMPABUIILHO WIIH
UCIIpaBJICHUS. BhIoIHEHNE 3aJaHMsI SIBIISICTCS
HE BBITIOJIHEHO COBCEM.
YCIIOBHEM JIOMYyCKa CTYyACHTA K 9K3aMEHY.
YcTHBIM OTBET HAa BOonpockl Ouiera; B Omnere 5 |OminyHo: Habpano 14 u 6onee
BOTIPOCOB, BpeMsI Ha IMOATOTOBKY OTBETOB | 4ac.  [0auioB
[IpenonaBarens MOXKET 33/1aTh YTOUHSFOLIUE Xopomro: Ha6pano ot 12 1o 14
Borpockl. Kaxprii orBeT oreHnBaetcs ot 0 6amioB [0ayioB
DK3aMeH

(aOCOFOTHO HEBEPHBIH OTBET MU OTCYTCTBHE
oTBeTa) /10 3 0asuIoB (BEpHBIM OTBET O3 3aMEUYaHMIA.
MaxkcuMaabHO BO3MOXXHOE KOJIMYECTBO OaJllIOB 3a BCE
OTBETHI - 15.

YrnosnerBoputenbHo: Habpano
ot 9 5o 12 6annos
HeynoBieTBOpUTENbHO:
Ha6pano menee 9 6aioB

7.3. TunoBbie KOHTPOJIbHBIC 3aJaHUS

Bun xonTposs

Tumnossie KOHTPOJIbHBIC 3aIaHUA

IIpoBepka nomaniHero
KOHTPOJIBHOTO 3aJJaHUs

3ananue 1

a) IpUMepHbIe TeMbI pedeparos:
pu GPUKIIMOHHON 00paboTKe U TEXHOJIOTUS
TEPMUYECKHX 00pabOTOK.
pacTBOpax Ha OCHOBE JKeJe3a.
HJIEMEHTOB B TBEPJIBIX

pacTBOpax Ha OCHOBE JKele3a.

5. A30THCTbIE ayCTECHUTHBIE CTAJIH.
6. A30TUCTBIC MAPTEHCUTHBIC CTAJIH.
7. Mopenu aMmophHOTO COCTOSTHUSL.
CIIAaBOB

IIPOMBIIIJICHHOCTH.

AJIJFOMHMHHECBBIC CITJIaBbI

JIEHTOYHOI'O HAHOCTPYKTYPHOI'O KOMIIO3UTA

[IpuMepHBIE TEMBI JOMAITHErO KOHTPOJIBHOTO 3aaHUS

1. OcHOBHBIC TPUYHHBI TTOBBIIICHHS TETUIOCTONKOCTH 3aKaJICHHBIX CTAJICH

Takoi 00paboTKH.

2. Ontumuzanus peKkuMoB KOMOMHUPOBAHHBIX J1e(hOPMAIIIOHHO-
3. Bousgnaue yniepoaa v a30Ta Ha MEKaTOMHOE B3aUMOJICMCTBHE B TBEPIBIX

4. BiiusHue yrieposa u a30Ta Ha pacrpeielieHue aTOMOB JIETUPYIOIINX

8. HanorexHuka u HaHOTeXHOJIOTUU. 9. TexHonmoruu nmporu3BoACTBa KPYIMHbIX
ciuTKOB (140-650 TOHH) M3 KOHCTPYKIIMOHHBIX BBICOKOIIPOYHBIX CTAJIECH U

10. ITopucteie MmaTepuabl 1 BO3MOKHOCTU UX IIPUMEHEHHUS B

11. BeicOkOnIpOYHbIE KOMIO3UThI ¢ HAHOYACTUILIAMH OKCH/JIa aJIFOMUHUS U
12. Bupl ”HTEHCUBHOM MIacTU4ecKoi nedopmanuu ¢ GopMUPOBAHUEM
YIIBTPAMEIIKO3EPHUCTON CTPYKTYPHI ¢ pazmepoM 3epeH ~ 10 - 100 am.

13. PaBHOKaHaJIbHOE YIJIOBOE IIPECCOBAHUE —
14. MHOTrOMKII0Basi IpOKaTKa Jisl U3rOTOBJICHUSI MHOTOCJIOMHOTO

TCXHOJIOTUHA U PE3YJIbTAThL

0) mpuMepHbIEC TEMbI IPAKTHYECKUX 33 JaHHMA:

1. Pacuet T-P nquarpamm paBHOBECHS METAJLIOB.

2. Pacuet paboTbl 00pa30oBaHUsl KPUTUIECKOTO 3apOABIIIA.

3. Pacuer ckopocTeil 3aposkIeHUS M POCTa, & TAKXKE KHHETHKHU MPEeBpaIleHUs




[IPU HECKOJIBKUX TeMIIEpaTypax.

4. PacdeT KHHETHYECKOWM TUarpaMMbl KPUCTAUIU3AIIUN U TIOTUMOP(HOTO
[peBpaICHUsS

5. PacuéTtel pacTBOPUMOCTH BOJIOPO/Ia B PACILIIABICHHOM >Keje3e s
pa3IUYHBIX BAPUAHTOB IIOCTYIUIEHHS BOAOPOIA.

6. Pacu€Tbl pacTBOPUMOCTH BOAOPO/A B KPUCTAINIMYECKUX (Pa3ax Mpu
MU3MCHCHUU TCMIICPATYPhbI U BHCITHETO JABJICHUS BOAOpOAA.

7. Pacu€tbl nutenbHOCTH MU (y3MOHHOTO yIaJeHUH BOJIOPO/ia B X0/
HU3KOTEMIIEPaTypHOTO OT)KUTa.

8. Pacuet crkopocreit nuddy3un 3IeMEeHTOB B METaJLIE

9. Pacuét muddy3noHHoro pocra HoBoi (a3bl U paCTBOPEHUS CTApOH

3ananue 2.

[IprMepHbIe BOIPOCHI 3K3aMeHa.

1. OnTuMu3zaus pexXUMOB KOMOMHUPOBAHHBIX JIe(hOPMALIMOHHO-
TepMHUUYECKHX 00paboTOK?

2. Paznuuue BO BAMSHUM yIIIEpOa U a30Ta HA MEXaTOMHOE B3aMMOJIEHCTBHE
B

TBEP/IbIX PACTBOPAX HA OCHOBE keje3a’

3. BrnusiHue yrepo/a u a3oTa Ha pacipe/ielieHle aTOMOB JIETUPYIOIINX
2JIEMEHTOB B TBEPABIX

[pacTBOpax Ha OCHOBE Xkele3a?

4. UeM BBI3BaHO MOBBIIIEHNE KOHIEHTPALMHA TEPMOINHAMUYECKU
[PaBHOBECHBIX BaKaHCHI

[IPY paCTBOPEHUH JIEMEHTOB BHEIPEHUS B METaJIax.

5. Ilpuponaa BBICOKOM BA3KOCTH a30THCTBIX ayCTEHUTHBIX CTaJICH.

6.. Kak MoxxHO ompenenuts amopdHoe coctosiHue Bemiecta? CrocoObt
MOJTy4eHUs: aMOpP(HBIX MaTepHaoB.

7. Monenu aMOp(HOTo COCTOSIHUSL METAJUIOB U CIUIaBOB.

8. ObnacTu mpuMeHeHHUs aMOP(HBIX CILJIABOB.

9. Ponb pa3mepoB 1 pa3MEepHOCTH HAHOCTPYKTYP B (hOpMUpPOBAHUU MX
CBOMCTB?

10. OcHOBHBIE CITOCOOBI MPOU3BOICTBA OOBEMHBIX HAHOMATEPUATIOB.
11. Perynupyemas npokarka. E€ BIusiHuE HA IPOYHOCTH CTAJIH.

DOK3aMeH

8. YueOHO-MeTOAMUYEeCKOEe M MH(OPMALIMOHHOE O0ecredeHUue TUCHUIIIMHBI

IleyaTHasi ydyeOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:

1.  Okwumes, K. 0. Cnennanbasie cranm [ Texer] yueb. mocodue ais
HanpaBieHui "Mertamnyprusa" u "Marepuanosenenue” K. FO. Oxues, /1. A.
Mup3zaes ; FOx.-Ypain. roc. yu-T, Kad. ®us. MmeramioBenenue u Gpu3nka TBEPIOTO
tena ; OYpI'Y. - Henabunck: U3narensckuii Lentp FOYpI'Y, 2013. - 35, [1] c. uin.

2. Mup3saes, /1. A. OcHOBBI TeOpUU A€PEKTOB, IPOUHOCTH U
MJIACTUYHOCTU KpucTauioB [Tekcr]| yueb. mocobue no HanpasieHusM "duszuka',
"[Ipuknan. mexanuka", "Meramnyprusa" u "Marepuanosenenue” J[. A. Mup3saes, K.
10. OxueB ; FOx.-Ypai. roc. yH-T, Kad. ®u3. merannoseaenue u pusuka
TBepaoro Tena ; FOYpl'Y. - Uensounck: Uznarensckuit Lentp FOVYpI'Y, 2013. - 335,
[1] c. ui. 35eKTPOH. Bepcus

3.  Oxwumes, K. 0. Kpucrannoxumus u 1edeKTbl KpUCTATUITMUECKOTO
ctpoenus [ Tekct] yue6. mocodue K. FO. Okumies ; FOx.-Ypan. roc. yu-1, Kad. Ous.
MeTasuioBeneHue u ¢usnka Tepaoro tena ; KOYpl'Y. - UensOunck: M3narenscTBo
IOVYpI'Y, 2007. - 96, [1] c. anexkTpoHHas Bepcus



0) OononHumenbHas IUmepamypa:

1. Mup3aes, JI. A. dusznueckue ocHOBBI MpoyHocTH Y. 1 Yueb. mocodue
. A. Mup3aes; FOx.-Ypai. roc. yu-1, Kad. ®uz. merannosenenue u pusuka
TBepaoro Tena; FOx.-Ypan. roc. yu-1, Kad. ®us. meramioBenenue u Gpusnka
tBepaoro tena ; OYpI'Y. - Uensbunck: UznarensctBo FOYpI'Y, 2000. - 141,[1] c.
WII.

2. Mup3saes, /1. A. Puznueckue 0CHOBBI IPOYHOCTH Y. 2 Yuebd. mocodue
1. A. Mup3zaes, K. 0. Okuiies; FOx.-Ypai. roc. yH-T, Kag. ®us. meraniosenexnue
u ¢usuka tBepaoro tena; KOx.-Ypai. roc. yu-1T, Kag. ®us. MmeramioBenenue u
¢uzuka TBepaoro tena; OYpI'Y. - Yenabuunck: UznarensctBo FOYpI'Y, 2004. - 131,
[1] c. ni.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 OudIuomexe:
MertanioBeneHue U TepMuyeckast o0opaboTka METaioB

N3Bectuss AH PO.Metanisbl.

N3Bectus BbIcHIEH MIKOJIBL. YepHas MeTaIyprusl.
DNEeKTPOMETAILTYPrust

Cranp

YUepHble MeTaIUIBI

®dur3rKa METAJUIOB U METAJUIOBEACHUE

NownkLh =

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. Peruonanshas sxonomuka. [lox pea. Mopososa T.I./ M., FOuuth, 2002

2.  Amnanbes, E. U. CoumnansHo-3k0HOMUYecKas reorpadus : Kype nexmuit
[Texct] yueb. mocobue E. 1. Ananbes. - PoctoB v/l ®enukc, 2006. - 156, [1] ¢

3. Crparerust pa3BUTUS METAJLTYPTrUYE€CKON MTPOMBIIIUIEHHOCTH
Poccuiickoit ®enepanunu Ha nepuoa 1o 2015 roga (yrB. npukazom MuHuCTEpCTBA
IPOMBILIJIEHHOCTH U 3HEepreTuku PO ot 29 mas 2007 . N 177)

4. Baiitrok H. [TpoGremst MupoBoii Mmetamnypruu // HartmonanpHas
metaiyprus, 2005. 32 c.

5. llBeTHas MeTaJUTyprusi MUpa: TEppUTOPUATILHOE pa3MelieHue //
Munepanbnsie pecypcsl Poccun, 2007. 42 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyenue camocmosmeibHol pabomsl
cmyoenma.
6. Permonanwsnas sxoHomuka. [log pen. Mopo3zosa T.I./ M., FOuutu, 2002

7.  Amnanbes, E. U. CounanbHo-3xoHOMUYecKas reorpadus : Kypc nexiuit
[Texct] yueb. mocooue E. 1. Ananbes. - PoctoB 0/l ®enukc, 2006. - 156, [1] ¢

8. Crparerus pa3BUTUS METAJUTYPIrUY€CKON TPOMBIIIIEHHOCTH
Poccuiickoit ®enepannu Ha nepuoa 10 2015 roga (yrB. npukazom MuHucTepcTBa
IPOMBIIIEHHOCTH U 3HepreTuku P® ot 29 mag 2007 . N 177)

9.  BaiiTiok H. IIpo6membr mupoBoi Mmetamutypruu // HanmonansHas
metaiyprus, 2005. 32 c.

10. IIBeTHas MeTaJLUTyprusi MUpa: TEPPUTOPUATILHOE pa3MelieHue //
Munepainbnbie pecypcsl Poccun, 2007. 42 c.



JJIeKTPOHHAsA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HocrtynHocTh
HanmenoBanne | (cetb MHTEpHET /
Bun ecypca B JIOKaJIbHAs CETh;
Ne JIUTEPATYPBI Hanverosanue paspadotkn BJ'f)eKT}I’)IZ)HHOﬁ aBTOPU30BaHHBIH /
dopme CBOOOHBII J10-
CTYII)
OcHoBHast Mupsacs J.A., Oxuuies K.10. OCHOBBI JIEeKTPOHHBIN Wurtepuer /
! uTeparypa TEOPUM AEOEKTOB,ITPOMHOCTH 1 katasior FOYpl'Y |CBoOoaHbII
[JIACTUYHOCTU KPUCTAJIJIOB 2013
Kamnmucrep, Y. MarepuanoBeaenue: ot EKTPOHHO-
TEXHOJIOTMH K IPUMEHEHHIO (METaJlIbI, e
b OcHoBHast KEepaMHKH, IOJIUMEpPHI). [ DIEeKTPOHHBII cHCTeMa WuTepuer /
reparypa pecypc] / Y. Kannucrep, 1. PetBuu. — ABTOpPU30BaHHBIN
OnektpoH. nan. — CII6. : HOT, 2011. — izz:{a:enbcma
896 c.
l'orTmraiy, . ®U3HKO-XUMHUYECKHE OCHOBBI 69;1&?;2?3;;[
3 JlonoHUTENbHAS [MaTepUaIOBEACHUS. [ DNEKTPOHHBIN pecypc] CHCTEMa Wurepuer /
nuTeparypa — DJIeKTpoH. naH. — M. : U3ngarenscTBO ABTOPHU30BaHHBIN
"JIaGoparopus 3Hanuit", 2014. — 403 c. ?Izz:{a:enbcma

9. UndopManinoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble MPHU OCYIIeCTBICHUN
0o0pa3oBaTe/ILHOIO Npolecca

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOIO OOECIICUEHMS:

1. Microsoft-Office(6eccpouno)
2. PTC-MathCAD(6eccpouHo)

Hepequb HCIIOJIb3YCMBIX I/IH(bOpMaIII/IOHHBIX CIIPABOYHBIX CUCTCM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

10. MaTepl/IaJIbHO-TeXHI/I‘leCKOG o0ecreueHue AUCHUIIINHBI

No OcHoBHOe 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,
Bun 3anaruit a I'[ IpeayCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIOIb3yeMOoe st
YA Pa3IUYHBIX BUJOB 3aHATHHA
408
Jlexun (1) CTECHIbI
[TpaxTuueckue 3ansatus (408
CTCH/IBI
U CEMHUHAPBI (1)
KonTposb
P . 408
CaMOCTOSITEILHOM (1) CTCH/IBI
paboThl




