¢enepansHoe rocyrapcTBeHHOE Gi0KETHOE 0Gpa3oBaTeNbHOE YUPeX/CHHE BhICIIEro 06pa3oBaHus

MHWHOBPHAYKH POCCUU O

«BAJITUHCKHN TOCYIAPCTBEHHBIA TEXHWYECKHWI YHUBEPCUTET «BOEHMEX»

M. 1.®. YCTUHOBA

W JIEATENIbHOCTH
opojiaBkuH B.A.

201/?1‘.

PABOYAS ITPOI'PAM

MarepuanoBenieHHE ¥ TEXHOIOTHH KOH(

// I“ /7
/- l

12.03.01 ITpuGopoctpoenue; 12.03.03 Ybo'ronm(a M) pm‘om( opmatnka; 12.03.05 JlazepHas

Hanpagsnenune/ TEXHUKA M Jla3epHble TexHonoruy; 12.03. 020mo1‘e7<ﬁﬂxa, 11403.01 Pagnorexuuka; 24.03.01

CNENHAIBHOCTH PakeTHble KOMIUIEKCBI H KOCMOHaBTHKa; 24.03:03=~ CTHMKa M TMIPOa’pOJHHAMHKA;
NOATOTOBKH 24.03.05 Jlpurareny yieTaTeNbHbIX anmapaTtoB

HHpopMaurOHHO-H3MEPHTEIbHAY  TEXHMKA M TexHojorud  (A3);  TexHonorus

npubopoctpoerua(HU2), UikuHAPUHT 1 MeHekMEHT kadectsa (M2); OnroreoundopmaTuka

Crennanusauus/npodu (H1); JlazepHas TEXHHKA U JIa3epHbIE TEXHOJIOTHH (?Il); Panuoanelcrpounue. cucremsl (U4);

B RS ITpubopsr u cucremsl yueBoif sHepreTuku (0O4); Pakeroctpoenue (Al); Kocmuueckue

- e pr(:) l:) il JieTaTeNlbHble annapathl ¥ pasroHHeie 6ioku (A3); CrapToble M TEXHHYECKHE KOMILIEKCHI

NOAroT

paKkeT W KOCMHYeCKHX anmapatoB (A4); JliHaMuka moneta W yrnpasjieHHe ABIKeHHeM (AS);
ABHALIMOHHASA H PAKETHO-KOCMHYECKas TeruioTexHuka (A9).

YpoBenb BbiCIIEro

GakanaBpuar
obpa3zoBanus
®opma obyuenus OYHas
Baicvsnsion U - UndpopmanmoHHbIe ¥ YTIpaBIsIOIHe CHCTEMBI; A — PakeTHO-KOCMHYECKOH
Y TexHukH; O - EcTecTBeHHOHaY4HBIH
W4 «PanuosnexTpoHHbIe CHCTeMBI yripaBieHus»; M1 «JlazepHas TexHukay»; U2
Biiiiveiaiimae «MHXMHUPUHT U MEHEUKMEHT KadecTBay; Al «Pakeroctpoenue»; A3 «KocMuueckue
ylbenpa anmnaparhbl 4 ABuratesiny; A4 «CTapToBbI€ H TEXHHYECKHE KOMIUIEKChI PaKeT U KOCMHYECKUX
Ka

anmnapatoBy»; AS «IIpouecco ynpasienus»; A9 «IlnazmMoauHaMuka ¥ TeIUIOTeXHUKa»; O4
«Du3uKay

Kadgeapa-paipaborunk
paboueii nporpamMmbi

A2 «TexHonoruu KOHCTPYKLIHOHHBIX MAaTE€pHaJIOB H TMPOU3BOACTBA PAKETHO-
KOCMHYECKOU TEXHUKW)

2 Yace! (110 HAJTHYHIO BHIOB 3aHATHH) e

=

g" AYJIUTOPHBIE 3AHATUA CAMOCTOSATEJIbHASI PABOTA g E

§ AY/IMTOPHBIN E‘“g

E |4 § E IIPAKTHKYM E 5 é— =88

=) = = = 5 =5 "

= = pe - =~
ARAEFIFHEAEE BHEHEEEHEHE
© | =k mo|l B | 8 % E § OO| S E2 o |8El 283
53| E| | " |88 EZ 7| a5 =5 g%~ (g8 E 2

@ S = & = ] 5 B

°© B2 g &

1 |2 ‘BETAEEEAED | = =closr [ sE ] = ] s ] = 87 | sauET

HavansHuk 0T€1a OCHOBHBIX
obpa3osare/ibHBIX MPOrpaMM

Pycuna A.A.

/
S P 201G
CAHKT - NETEPBYPT
201%r



JIMCT COI'JIACOBAHUS

PABOYAS  POTPAMMA  COCTABNIEHA B COOTBETCTBMM ~ C  TPEBOBAHMSMH  ®EJEPAJIBHOI'O
F'OCYIAPCTBEHHOI'O OBPA3OBATEJILHOI'O CTAHJIAPTA (I'OC) BO 1o HAITPABJIEHMSIM TTOJIFOTOBKU:
11.03.01. CHEUMAJILHBIE PAJIMOTEXHUYECKME CHCTEMBI; 12.03.01 ITPUBOPOCTPOEHME; 12.03.03 MOTOHMKA “
ONTOHH®OPMATHKA; 12.03.05 JIA3EPHASI TEXHMKA M JIA3EPHBIE TEXHOJIOTHH; 12.03.02 ONTOTEXHHMKA; 24.03.01
PAKETHBIE KOMIUIEKCbI M KOCMOHABTHKA; 24.03.03 BAJUIHCTHKA H CHIPOASPOIHHAMHMKA; 24.03.05 JIBUTATE/M
JIETATEJIbHBIX ANIMAPATOB

Iporpammy cocrapuny:
Kadenpa A2 «Texnonorun KOHCTPYKIHOHHBIX MATEPHAJIOB H NPOH3BO/CTBA PAKETHO-KOCMHYEeCKOH TEXHHKH»

Cxaannosa E.E., nouent, k.1.4. | — |

OKenepT(bl): JOLEHT kaeapsi «[ToxapHoi 6e3onacHocTy TEXHONIOrMYECKHX MPOLECCOB H MPOM3BOACTE) OIBOY
BO Cankr-ITerep6yprekoro ynuepcurera ['TIC MUC Pocenw, k.1.1. Kagounnkosa E.H. / "/
Ilporpamma pacecmorpena Ha 3acenanuu kaeapsi-pazpaborumka paboyeii nporpaMmeiA2 ;(Texuo.nornﬁ KOH-
CTPYKUHOHHBLIX MaTePHAJIOB H NPOH3BOACTBA PAKETHO-KOCMHYECKOl TeXHHKH» d
«3»_ 0P 20 19 . Aunpomkun A O, k.1.0.; 3a8. kad. e/

IIporpamma paccmorpena Ha 3acenanuu BBUITYCKAIOWMX Kadep: " : ’
W1 «Jlazepuas Texnuka» B / / s

«3» 2F 20 19 r.  3aexyroumis Kapenpoit 1.1.1., npod. Bopeiimo A.C./ [ {/
N2 «HmxuuupiHr 1 MeHekMeHT KauecTsay P

«» P 201 G _r. 3asemyiouwmii kadeapoi a.1.H., gou. Mapkoe A.B / V%/
W4 «PanuosnekTpoHHsle cHCTeMBbI YOpaBiaeHUsD» ’

«H» CF 2019 r.  3asenyroumii Kadenpoi .1.1., nou. Crpaxos C.10./ %
Al «Pakeroctpoenue» /

«A» _OF 2019 r. 3aseayrommii kadenpoi 4.1.4., npod.Boponaskuu B.A./ /
A3 «KocMuueckue annapatsi 4 JBUraTe/Hy»

«&t» 9 4 201 r.  Bapemyroumit kadeapo# n.1.1., npod. Babyk B.A./ A & e
A4 «CrapTOBbIE M TEXHHYECKHE KOMIIEKCHI PAKeT ¥ KOCMHYECKHX anmnapaToBy ——— f

«t»_Of 2019 r. 3asenyrommit kadeapoit k.1.H. Jon6eukop B.I"/ ; / /11
AS «Ilpoueccos ynpasnenus» /

” [ e &
«H»_OF 2019 r. 3asenyiomuii kadeapoii 4.1.4., npod. Tonnerun O. 7 @ﬂd - / oA Furad
A9 «llnasmMonMHaMHKa U TEMIOTeXHHKAY D],
« 3 » oF 201 Z r.  3asenyrowwii kageapoii A.1.H., npod. Emensanos B.H./ éi/éla.l ‘ '7
04 «Duzuka» 4 / ¢
«5 » ey 2019 r. / 3asenyioumii kadepoit 4.1.H., npog. ®enopos AJI./ | 21;7-[ /

Lo

Pa6ouas nporpamma onobpeHa Ha 3acefaHuu Y4ebHO-METOAMYECKOH KOMHMCCHH MO YKDPYITHEHHOM rpynrmne
Halnpas/IeHUii U crieunanbHocTel noaroroeky (YMK no YT HuCII): /
/

11.00.00 Snexmponuxa u cucmemsr cenzu
«5»_ 4 2019 r. Ipencenarens YMK no YIHuCII 4.1.4., noi. Crpaxos C.1O./
12.00.00 @omonuxa, npubopocmpoenue, onmuvecxue u buomexnuyeckue cucmemv u mexnonozuu
«S»_&f 2019 r. pencenarens YMK no YTHuCII A.T.H., 1ou. Mapkos A.B./

/
24.00.00 Asuayuonnan u paxemno-xocmuvecras mexHuxa //
«H »_@F 2019 r. Mpencenarens YMK no YTHuCIIT A.BOGH.H., ¢.H.c. Chipues A.H../ A /

Yuebnas aucuunanta obecredena oCHOBHOM JIUTePaTypOii. %
&l » L 20 I/Qr Hupexrop 6ubnuorexu BI'TY Cecuna H.B. / 1 /




PABOYAS ITPOI'PAMMA JUCHHAIIVIMHBI
MaTepHanoBeACHHE H TEXHOMOTHH KOHCTPYKUHOHHBIX MATEPHAJIOB

Pa3aeasnl paboueii nporpaMmmel

1. HEJIM OCBOEHUA TUCLIUIDIUHLL ... S U NSRS U PRV DR DRPOPITPRNOPIT
2. MECTO JUCLIMIUINHBI B CTPYKTYPE OOII BO ..

3. CTPYKTYPA U COJEPXAHUE JTMCIAIIIIAHDBI ....... oo veeeceeaveeeens ]
4. @OPMbI KOHTPOJISAA OCBOEHUSA JHCLIUIIIIMHDBI .........cocoiiiiiiiniininnmicnnonccnnonccnnncennae 12
5. YYEBHO-METOAUYECKOE U MHOOPMAITMOHHOE OBECIIEYEHHUE AUCLIUITIMHLI...... 13
6. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE TUCLUTUIMHLL ... 14

Ipuioxenun x padouei nporpaMme JHCUAIIIHHEI
[Tpunoxenne 1. AnHoTanus paboyeil nmporpaMMmsl
Hpunoxenne 2. TexHonoruu H GopMbl NpenoJaBaHus
INpunoxenue 3. Y4yeGHO-METOANYECKOE 00eCNCUEHUE CaMOCTOSTENLHOM paboTsl
INpunoxenne 4. Meroauyeckue yKasauus AN oOydaroLUXCcs 0 OCBOSHHIO AMCIUIITHHE]
[Mpunoxenue 5. @oHIBI OLICHOUHBIX CPEACTB
Ipunoxenue 6. Cnipaska o Hanuyuu B 6ubauoreke BI' TY «BOEHMEX» um. JI.®.YcTuHoBa
yueGHol nuTepaTypsl
INpunoxenne 7. JIucT u3MECHEHHH, BHOCHMBIX B pabo4yio nporpaMmy



1. HEJI1 OCBOEHMSI AUCHUILIUHBI

lenplo  W3yyeHHs JHCUMIIMHBL  SBIACTCA $opMupoBanne y crymenra cnenyiommx
NpO(eCCHOHANBHBIX KOMNCTEHIH HAa YPOBHAX B 0GNacTH MaTepPUANIOBEACHUS ¥ TEXHONOTHH
KOHCTPYKIMOHHBIX MaTEPHAJIOB, HEOOXOXMMEIX /ISl TIOATOTOBKH GaKamaBpoB, CIIOCOGHBIX K CO3IAHHIO U
MCHOJIE30BAHHIO HOBBIX MATCPHANIOB C 33aHHBIMH CBOMCTBAMH, KAK B HAYYHBIX nabopaTopusx, TaK H B
YCJIOBUAX NPOA3BOACTBA, JPYIrod NpakTHYeCKOH AeSTEIIBHOCTY.

Croaublii THCT KOMUETEHNMI

Hanpasnenue - " YpoBeun
NOATOTOBKH €pevYeHb KOMNETEHIH KOMNETeHIH
H

OHK-1. CriocoGeH NpUMEHATE €CTECTBEHHOHAYUHEIE H
OGLUCHIDKEHEPHBIE 3HAHKUA, METORK MAaTEMaTHUECKOTO
12.03.01 I[IpuGopocTpoeHue aHanH3a M MOACMMPOBAHMA B  HHIKEHEPHOH
AEATENBHOCTH, CBA3AHHOH C DPOCKTHPOBAHMEM A
KOHCTPYHPOBAHHEM, TEXHOJNOTHAMH NPOM3BOJACTRA
npu6opoB W KOMILIEKCOB WHPOKOTO HA3HAYCHNT
OIIK-1. Crniocobed IPHMERATH ECTECTBEHHOHAYYHBIE H
OOIIEHHKCHEPHEIE 3HAHNA, METOAB MAaTEMATHUECKOro
2HANM3a M MONCIHPOBAHHUS B  HMHMKEHEPHOM
12.03.03 DoroHuka H | AeATENbHOCTH, CBA3AHHOHU ¢ POTOHHLIMH TEXHONOTHAMHK
onronadopMaTHKa obpaboTku HHOpMaLKH, NPOEKTHPOBAHUEM,
KOHCTPYHPOBaHMEM M TEXHONOIMAMM MPOU3BOACTRA
MEMEHTOB, NPHOOPOB ©  cHCTeM (POTOHHKM ¢
ONMTOHHGOPMATHKH

OIIK-1. CnocofeH MPHMEHATE €CTECTBEHHOHAYYHBIE H
JlasepHas TexHHKa M | 0GLUCHHKCHEDHBIE 3HAHMS, METOAM MAaTeMaTHYECKOro
JlazepHble aHanM3a M MONCNHPOBAaHHA B  HHKEHEPHOM
TEXHONOruY HEATENBHOCTH, CBA3aHHOM C  [POEKTHPOBAHUEM,
KOHCTPYWPORAHMEM M TEXHONOTUAMM NPOU3BOACTEA
JazepHON TEXHHKH

OTIK-1. CriocofeH NPUMEHATE eCTeCTREHHOHAYYHBIC W
OCIIEMHEHEPHBIC 3HAHUA, METOJbl MATeMaTHYecKoro
aHaiM3ia M MOJCIAPOBAHMA B MHXEHEpHOH
12.03.02 OnToTeXHHKa NEATENBHOCTH, CBA3aHHGH ¢ NpPOESKTHPOBAHMEM H
KOHCTPYMPOBAHHEM, TEXHONOIMAMK  NPOH3BOJCTRA
ONTOTCXHHWKH, ONTHYSCKHX M OMTHKO-3/1EKTPOHHBIX IToporoesiit
NpuGOPOR M KOMIUIEKCOR YPOBCHD

12.03.05

OIIK-1. Cniocofen MpUMEHATE €CTECTBEHHOHAYTHBIE H
obmEeHIKEHEPHBIE 3HAKKSA, METONM MATeMaTHYECKOTo
aHanM3a W MOJCIHHMPOBAHHA, TEOPETHYECKOIO H
IKCHEPHMEHTANBHOIO HCCTICORAHUS B
npo¢eCCHOHANBHON ASATENRHOCTH

YK-1. Cnocofen oCYIeCTRAATE NOUCK, KPHTHYECKHH
aHATH3 U CHHTE3 HE(OPMalHY, IPHMEHATE CHCTEMHBIA
N0/IX0A V1A PeUICHAA NOCTABJICHHBIX 3a4ay.
Banincruka ¥ | OIIK-1. CnocofeH NpyMeHATE eCTECTBEHHOHAYYHBIE M
FHAPOASPOAUHAMBKA | OOIEHHKEHEPHBIE 3HAHHA, METOIB MATEMATHYECKOTO
aHANM3a M MONCIHPOBAHHA, TEOPETHUECKOTO H
IKCIEPUMEHTANTEHOIO HCCTieAOBaHHSA B
npodeccHoHaNLHON NeATeNLHOCTH

PakeTHEIe
24.03.01 KOMILIEKCE] H
KOCMOHABTHKA

24.03.03

OIIK-1. CriocofeH TpHMEHATL €CTECTBERHOHAYYHEIC H
oBWweHIDKeHEPHBIE 3HAHKA, METONB MAaTeMAaTHYCCKOTO
aHanu3a H MOJENHPOBAHMA, TEOPETHYECKOro U
IKCNIePUMEHTANIBHOT'O HCCICAOBAHHA B
NpodheCcCHOHANBHON JEATELHOCTH

Jsararenu
24.03.05 JleTareIbHBIX
annapaTor

OIIK-1. Criocobed  NpeACTABIATh  AJCKRATHYIO
11.03.01 PapuoTexHUKA COBPEMEHHOMY YPOBHIO 3HaHMH HayuHYH) KapTHHY
MHpP2 Ha OCHOBE 3HAaHUA OCHOBHBIX IIONOXEHHH,
33aKOHOB H METOAOB €CTECTRCHHBIX HAYK U MATCMATHKH

4




OITK-2 cnocoGHOCTh BRISABIATE €CTECTBEHHO-HAYIHYIO
CYHOCT:  NpoGNeM, BOZHHKAIOMIAX B XOA4e
NPOdeCCHOHANBHON ACATENBHOCTH, MPUBNCKATE IIA HX
PELUCHMA COOTBETCTBYIOIMH (PM3MKO-MATEMATHUECKHH
annapat

DOpMHPOBAHHUIO YKA32HHBIX KOMIIETEHIIHI CIYIKUT JOCTHXEHHE CIEAYIONEX PE3YILTATOB
obpaszoBaHus:

3HaHuA:

-3aBMCHMOCTH MEXaHM4YCCKUX, (PHU3MKO-XMMUYECKHX CBOMCTB KOHCTPYKUHOHHBIX MATEPHANOB, OT

TEXHOJIOI'UH NPOH3BOJACTBA, CTPYKTYPhI H TEXHOJOTHH 06paboTKH.

-HMETE IPE/ICTABIICHHE 00 OCHOBHBIX HAYYHO-TSXHHYCCKHUX NpoblieMax # NEpCIEeKTHBAX pa3BUTHS
MATEPHAIOBEACHHSA H TEXHOJIOTHH KOHCTPYKIHOHHLIX MaTEPHAIOB.

YMEHHA:
-HCNOJIb30BATh NOMYYCHHBIC 3HAHHA B CBoel y4eOHOM H NpodeCCHOHANBLHOMN AEATENBHOCTH;

-000CHOBAHHO BRIGMPATH TCXHONIOTHH YIIPOUCHUS U 06pabOTKA KOHCTPYKIMOHHBIX MATEPHAIIOB;
-HCIONL30BATh CTAHASPTEI H APYTHe HOPMATHRHEIE JOKYMEHTHI PH KOHTPONE Ka4eCTBa H3AEHH,
I0JI530BaThCA OOIMIEHAYYHOH U CIEHHAIBbHOMH MTEPaTyYpPOH.
-B/IAIETh HABLIKAMH_I0 aHANM3Y KOHCTPYKLHOHHBIX MaTepHaloB i OOGOCHOBAHHOICO BbIGOpa
MAaTEpHATOB U TEXHONOTUH WX 0OpabOTKK Ul KOHKPETHOIO M3/IEIHS.



2. MECTO JUCLIUIIJIMHBI B CTPYKTYPE OOII BO

Auciunnuna «Mamepuanogedenue u mexnonozus KOHCMPYKYUOHHBIX MaAMepuanoe» ABNACTCA
AUCUHMILTMHOH 00s3aTe Lol YacTH Gnoka 1 HpOrpaMMBbl.

Conepixanne MUCUMIUIMAEL ABISETCS JIOTHYECKAM NPOJOIDKEHHEM COAEPKaHM TUCIHILIRH:

- Ouznky: QU3MYECKEE MeToabI HCCICLOBARNS, 3aKOHBI AM(DY3NH, TEIIONPOBOAHOCTH U Ap.,

3/IEMEHTHI (PU3KKH TBEPAOTO TeNA, TIOHSTHE 06 SNEKTPOTCXHHYECCKHX BEIHYHHAX.

- XumMuy: (LIKONBHEBIH KYpC).
W cnyxur ocHOBOH I OCBOCHHS AMCIMILIHH: «Jleranmn Mammw», «ConporuBienne MaTepHANOBY, «
TexHONMOrUA KOHCTPYKUMOHHBIX MaTepranosy, « TeXHOOrHs MAaIlHHOCTPOCHH:A» M T.J. MaTepuan ganuoi
AMCHHIUHHEL HCITONB3YETCA TIPH BBLIMOJHEHUH KYPCOBOTO H JHIUIOMHOTO NPOEKTUPOBAHHA.

Ilpenpapurencueie KoMnerenuuy, chopMHpOBaHHBIE Y 00y4aolerocs N0 Hayana W3yueHHs
AUCHMIUTHHEI He TpeOyroTes.



3. CTPYKTYPA U COJEPKAHUE TUCHUTLIUHBI

O61ad TpyRoeMKOCTh TUCLIHIUTHHE] COCTABIISET 3 2aueTHBIX eMHALIL], 108 yacos.

3.1 Conepskanne (IMIAKTHKA) NHCLMILTHHbE

KYPC

CEMECTP

HOMEPA PAAEJIOB

HAUMEHOBAHUE PA3JAEJIOB U
AUJAKTHYECKUX EJUHUIL]

AYIUTOPHELIE

BCET O

BCETO
JEEKIHE
Aynimophni
MPAKTHKYM (CEMHHAP)
JIAROPATOPHMLII

DOPMHPYEMASA KOMITETEHUHA

12.03.01

12.03.02

12.03.03
12.03.05
24.03.05
24.03.03

24.03.01

11.03.01

HPAKTHKYM
PABOTA CTY/IEHTOB

CAMOCTOATENILHAA
OIIK-1

OIIK-1
OIIK-1
ITK
OIIK-1
YK-1

24

JIeKIMOHHbIE 3aHATHs

Pazaen 1.CTpoenne H CBOACTBA METANIOB H CILIZBOE.

L1 TlpHHimmel KTacCHQHKALMM MaTepuatoB. OBmue
Tpeboranus K MaTepuanam. SKCIUTyaTalMOHHbIE,
TEXHOJIOTHYECKHE H SKOHOMHIECKHE TpeGOBAHHA, IPeALABNACMAIE
K MarepdanaM. JledpopMala H paspymieHHMe MeTamioB. Brmm
paspymenna. MexaHWueckHe CBOHCTBA METATUIOB M CIINABOB,
MeTomb! HCIBITaHHA MEXAHHIECKHX CBOHCTB.

1.2 ATOMHO-KpUCTANTHYECKOE CTPOSHME METALIOB M
CrU1aBoB. [JledekTor XpHCTANIMYecKoro crpoerns. JAuddysus B
KPHCTAJUIMIECKOM TeNle, €€ BAMSHHE Ha CBOMCTBA MATEPHANOB.

1.3. ®opMupoBaHH® CTPYKTYpHl METAIOB M CIIABOB B
npoLecce  XpHCTanmanuM  Knaccmukaums — CTpyKTYpHRIX
YPOBHEH METAILIOR K CIUIZBOB. MeTobI HCC/e AOBAHMA CTPYKTYPEI
MaTephanoB. Texuonornn ¢opMooSpazoBaHis 3aroToBOK M
AeTaNei.

1.4. Cnioco6bt ynpouHerns i $popMoo6pasoBarys METANOB U
CniaBoB. Bnwdaune mnactugeckodl pedopmanuu Ha CTPYKTYPY H
CBOHCTBA MaTepHanoB. Bozepat U pexpucranmsanms.
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Pa3aen 2.Crpoenne cnnasos

2.1.Tunms! B3aMMONEHCTBHS KOMIIOHEHTOB E CIUIABAX.
CTpykTypa cILTaBoB.

2.2.TloHATHA 0 AMATPAMMAxX COCTOSHMA CIUTaBoB. MeTommka
MX TOCTpOeHHsA. THABI AMarpamM cocTodnms. CoBpeMeHHble
C1I0cO0BI MOMY4EHHs CIUIABOB H TEXHONOTHA (OpMOOGPAz0BANHSL.
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Paznen 3. AenezoyriepoancTeie cnjiaBEl

3.1. CorpemeHHbIE CNIOCOGH MACCOBOTO MPOH3BOACTBA CTANA
H 4yTyHa. CTpYKTypHBE COCTAaBNSIOLIME KEJE30YFNEPOMACTHIX
CILIaBOB.

3.2. [lnarpaMMa COCTOSHHS XeJIE30-yIAepoa.

3.3. Bnuanue yraepoia ¥ NOCTOAHHLIX MPUMeceH Ha CBOMCTEA
craneif. CoBpeMeHHRE cocOGhI MOMYYEHHA BbICOKOKAYECTBEHHbIX
cTaney.

3.4, Yrnepoauctsie cramd. Kiaccnéuxamms YIIIEPOAACTRIX
CTanei, MPHHIMIG MAPKUPOBKH.
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Paznen 4. Tepmuueckan o6paborka crann

4.1.06mpe cpeleHms knaccHbHKalMA BHAOB TEPMHUECKOH
oGpaboTku.

4.2, dajoBbic NPEBpAllCHHA B CIUABAX KEJe30-YIIIepoa.
Ipespamenns npm HarpeBe (eppATHO-KAPBAMHOM CTPYKTYPH B
8yCTeHMT. PocT 3epHa aycTeHHTA.

4.3. IlpeppallieHMe NEpEOXNAKAESHHOTO ayCTEHHTA B
(eppUTHO-HEMEHTHTHEIE CTPYKTYDI. Huarpamma
H3O0TCPMHMECKOTO  pacmafia  IEPeOXNaXACHHOr0  ayCTeHUTA.
ITepnuTHOE MpeBpameHHe.

4.4. MapTeHCHTHOE NPEBPAIEHHE H €ro OCOGEHHOCTH.
MapreHCHT, ero CTpoeHHe, CBONACTBA.

4.5. TIpoMe:xyTouroe (GeHHUTHOE) TpeppalIeHue.

4.6. TlpeBpamenns NPH HarpeBe 3akaICHHOM Ha MAPTCHCHT
CTaNH (OTHYCK MAPTEHCHTA).
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Pasnen 5. Texnonorks repmuyeckoi obpaborku craan

5.1 Omxwr, ero BHAEI M Ha3HA9EeHHUE.

5.2, 3axamxa cTany. PexuMbl 3akamkn. Cpenn harpepa u
OXNAKICHUA NPH 3aKaNKe CTalK. BUIH 3aKUIKH,

5.3. OTiyck crand. BUAK 1 Ha3HaYeHUe OTITyCKa.

54. TepmoMexammdeckas o6paoTka cramu. TexHOMOTHH
GopMooGpa3OBaHHA H YIIDOUHEHHA.
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Paznen 6. TexHonorHm mNOBEPXHOCTHONO YNpPOYHEHHS
CTaH

6.1. IToBepxHocTHan 3aKaika crany. JlasepHad Y [IasMeHHAd
3aKanka.

6.2. XMMHKO-TepMHuECKas o6paloTka CTalM: LEMEHTauusd,
a30THPOBAHMUE, HOHHOE a30THPOBaHHE, HUTPOLIEMEHTALIMA,

6.3. TeXHOIOTHH HAHECCHHA TOHKOILIEHOUHEIX TIOKPBITUH.

JlasepHas XUMHKO-TepMIecKas 06paboTka.
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Pazgen 7. Teopna neruposanns. Jlernposanuble cTaam

7.1. JleTHpyloulHe 3N€MEHTH B CTalM, HX BIASHME Ha
NpEBpAlEHHs H CBOACTBA cTand. KnaccudukaLms NeraposanHbIx
cranei. [lpuHimmel MapkupoBKH. TeXHOIOTMH NPOM3BOACTBA
BBICOKOJIETHPOBAHHLIX CTaJICH.

7.2. KoHCTpykuWoHMBle cTaid. OfWas XapakTepHCTHKA.
CTpouTenbHble cTanH. MAlUKHOCTPOMTENbHBIE HEMEHTYEMBIE H
yfydmaeMbi¢ CTalH. Boicokonpoynbie cTany. [IpyKHHHEE cTany.
Llapukonoamumiukopeie  crank. TeXHOMOTHH — YNpowHeHus,
CBOMCTBA H Ha3HAYEHHE..

73. VHCTpyMeHTanbHble CTaiM M Cmiaebl. CocTas,
TCXHONOTMM  yNpO4YHehws, CBoMcTea. Pexymas kepamuka.
JlureiiHoe Mpow3BOACTRO. JIATEHHbIE CTANH.

74. Kopposma Metawio. KoppoisHoHHOCTOHKHE K
OKaJTHHOCTOHKME CTaNmu.

7.5.  XKaporpounnie cramn.  OCHOBHHIE  KpHTepHH
XAPOTPOYHOCTH. CBOHCTBA, NETUPYIOIHE 3IEMEHTh], HA3HAYE HHE.
CuiaBEl Ha OCHOBE TYTOIUTABKHX METAJIIOB.
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Pasnen 8. IIgeTHRIE MeTanB! ¥ CILIABE]

8.1. O630p QYHKUHOHANBHRIX M MeXaHWYeCKMX CBOWCTB
CIUTABOB Ha OCHOBE ATFOMMHHSA, MarHHs, MY, LIMHKA W THTAHA.
CoBpeMeRHble CROCOOR IOy deHMA. OBIACTH MX IPHMEHEHHS.

11

10
%

10
%

10

1¢
%

10
%

10
%

10

10
%

10

Pazpen 9. HemeTanaHuyeckme W  KOMMOSHUMOHHBIE
MaTepHankl

9.1. Obmas xapakTepHCTHKa MAaTepHaNOB HA OCHOBE
nojuMepoB. QCODSHHOCTH CTPOSHHS, CTIPYKTYPHI, CBOMCTS.
CTekno:  HEOPraHMdeckOo¢ H  OpraHMYeckoe,  CHTAILL
MeTanmdeckue crekna. Ilonumopdueie Moxudukauun yrrepoaa u
HuTpHAAa Gopa.

9.2. KoMnosummonsble Matepuansl. Knaccuduxanns, obmas
XaDaKTepucTHKa. BonokHMcTble, CHOHCTBIE, IHCIEPCHOHHO-
YIPOUHEHHLIE KOMITO3UTRL. COCTaB, CTPOCHHE, TEXHOJNOTHH
MONMYIEHHA, CBOWCTRA, NPHMEHEHHE.
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BCETO IO AUCUHUNJIHHE
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17
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3.1. JlaboparopHblif npakruKym

N Homep n Hanmenopanne | O0PE™
a/n HaHMEHOBaHHE Tema naGopaTopHoro saHsTun 60 aya.
pasaena AHCUHAANHBI raboparopun 4acoB
1.Onpeaenenne MEXaHHYECKUX CBOICTR 2
Pasgen 1 Ctpoenue n MaTepuanos. Metoaw onpenenenns teepaoctu. Jip. 1 T1a6
1 | CBOMCTRA METAINOB U 2. Binanue nnacTHueckoli aedopMaLMH Ha CTPYKTYDY . 2
MATePHANOBCACHHUA
CILNaBoB CBOiCTBa MaTepuanos. BolepaT n pekpucTamnnsanms.
Jip.2
2 Paspen 2 [MocTpocHne AnarpaMM COCTOSHUA C Jip.3 — 2
CrpoeHne cniaBoe P Auarp FL CILTaBos JIp. MaTepHanoBeAeHHUA
1. inarpaMma COCTOAHHA JKENC30-YIIIEPO |
Paszaen 3. Auarp YR
3 | x (xOILIOKBUYM) Jlab6.
cnizii?ymepoﬂﬂc‘me 2. U3yueHue CTPYKTYphl  YTNEPOAUCTHIX CTanei u MaTepHanoBeaeHUA 2
] BIMHUA YIUIEpOJaA Ha MX cBoiicTsa. JIp.4
Paznen 4. Tepuiraeckan
obpaboTka cranu
J1ab. TepMuueckoii
4 | Paspmen 5.Texnonorna 3akanka u ormyck crana JIp.S 2
obpaboTku
TEPMHYECKOH
006paboTKH CTAIH.
1. U3ydeHne CTPYKTYPb 1 CBOHCTB NIErHPOBAHHBIX JIa6. 2
5 Paspen 7 cranef. JIp.6 MaTEPHANOBEACHUA
JlerupoBaunueie cTany 2. Bausanue TEXHONOTHU NONYYEHHA H3AENHIT HA J1aB. nureitHoro 2
cBo#icTea cTaneii. JIp.7 TIPOM3BOJICTBA
6 Pazpmen 8 LipeTHne H3yyeHue CTPYKTYPHI, TEXHOJIOTHH YIPOYHEHUS H Ja6. >
METAJLILI K CILIABhI. CBOKCTB TUTAHOBbLIX CIIaBoR JIp.8 MaTEPHAROBEACHHA
HTOIO: 17

3.4 Camocronarennnan padora cryaenra (CPC)

Homep n HauMeHOBAHHE COJEPXAHWE Bpems (4ac)
pa3aena AUCUMILIHHB] YYEBHOT'O 3AJJAHHUS CPC
" 1. MoaroTorka x mabopaTopHbIM paboTam 1 ohopMIEHHE OTIETOR.
Pasniensi 1. Ctpoenuc u ceoficTea 2. [MoaroToBKA K 3alHTe NabopaTopHoii padoThl. 8
METAILIIOB 1 CIIIAR0R 3. CamocToaTensnan npopaboTka pasfenos Kypea.
p ) C 0B 1. MoaroTorka K 3awHTe NabopaTopHoOH patoThL. 6
asnen B TpockHe o 2. CamocTOATENBHAA MPOPaGoOTKa Pa3AeROR KYpCa.

1. MoaroTopka K KOINOKBUYMY,
Pasyien 3. XKenesoyrnepoawcteie | 2. [Toarotoeka k naGopatopHoii paGote U ofopmierne oTyeTa. 2
CNNaBEl. 3. [TogroToBKa K 3aummre nabopaTopHo# paboTe!.

4. CamocrodrensHas npopaboTka pasfenos Kypea.

1. [Toaroroska x naGopaTopHo# paGote H 0GOpMICHUE OTYETOB.
Pasnen 4. Tepuuriecias 2. TToaroToska k 2ammre naboparopHol paboTsl 7
06paboTER CTAnH, 3. CamocToATenbHas npopaboTia pasfienos Kypea.

1. TMonroTorka K naboparoproi paboTe 1 ohopMICHHE OTHETOB.
Paszien S.Te)fnonomsl 2. MoaroToeka K 3amure NabopaTtopHoit paboThl 1
TepMH4eCKOi 00paboTky cTanu. 3. CamMocToRTeTbHas MPOPaGOTIA PA3IRTIOR Kypea.

1. Mogrororka k nabopaTopHoi paboTe H oOPMNEHKE OTIETOR.
Pasaen 6. Texxonork 2. [ToAreToBKa K 3aUIMTe 1ad0paropHodi patoThl 8
MOBEPXHOCTHOTG YIPOUHEHHA 3. CamocTosTenkHasA npopatoTka pasfenos Kypea

1. [ToaroToeka k fabopatopHbiM paGoTam u ohopMIEeHHe OTHETOR.
Pasgen 7. JlernpoBansble cTanu 2. [oaroToBka k 3aiuTe abopaTopHerX paGor. 8

3. CamocToaTenbHas npopaboTka pasnenos Kypca.
Pazgen 8. LipeTHbie METANIE H 1. TloaroToBKa K 3ammTe Jad0paTopHOi patoTol. 7
CILTARI. 2. CaMocToATeAEHAA MpopaboTka pa3ac/oB Kypea.
Pasnen 9. HeMeTannmeckue u |. CamocroatenbHas npopaboTka pazfieaoB Kypea. 5
KOMTIO3HUMOHHEIE MATEPHANIBL

BCEI'O: 57
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4. @OPMbI KOHTPOJISI OCBOEHHSA JUCIHITJINHBI

KoHTpo/1b OCBOCHMA NHCLMIVIMHBI NPOH3BOJMTCA B COOTBETCTBHH C FpapMKOM KOHTPONBHBIX
MEPOTIPHATHH:

IPA®HK KOHTPOJILHBIX MEPOITPHSATAN

CE- HEJEJH CEMECTPA
MECTP
11 2]3]1a4]s5] 6| 7] 8 9 JwoJuufrjmzliafis] s 17
JIP-3; Npuem
> - JIP-2 P
2 Koo, JIP-3 P, T Javer

- Koan. - KOnokeuywm,

- JIP - cnava naGoparopueix pabot (udpsl, crosmme nocne 6yxs JIP 0602HAYAIOT KOAUYECTRO 1a00pPaTOPHLIX paboT);
- T- TecTHpOBaHHE.

Texymas aTTecTallMA CTYJEHTOB IPOM3BOIWTICA B [UCKPETHBIE BPEMEHHLIE HHTEPBAILI
REKMOPOM U npenooasamenem, gedywum rabopamopreie pabomet no Gucyuniune 8 CREOVIOUUX Gopmax.
e mecmuposanue;
s gbinoanerue aabopamopruix pabom,
o 3awuma rabopamopusix pabom.
PyOe:xxnan aTrecTauus CTYAEHTOB IIPOU3BOAMTCS 10 HTOrAM IONIOBMHBI CEMECTpa B CIEAYIOLINX
popmax:
¢ KOMROKGUYM;
s 3ayuma 3x aabopamopnuix pabom.

HToroBpiii KOHTPOJIbL MO Pe3ybTaTaM CEMECTPa 10 ANCLHUIUIMHE MPOXOMUT B hopMme 3auemd,
KOMOPbll OHOPMAREMCS NO PE3YIoMamam SuINOIHEHUA NPECYCMOMPERHBIX pabokel npozpammo
KOHMPONbHLIX ~ Meponpusmui  (3awgumer  8-mu  aabopamopuelx  pabom;  KOAROKEUYMA,
mecmuposanus)

DoHABI OUECHOYHEIX CPEMICTR, RKITIOYAIOIINE THIIOBBIE 3aaHUs , KOHTPOJEHEIE PaOOTEL, TECTHI U METOMBI
KOHTPOJISL, TO3BOJIAIOLIME OLUCHUTE pe3yNbTaThl 00pa3oBaHMsA MO JAHHOH AMCIMIUIMHE, BKIIOYEHEI B
coctas YMK mucuuruiiHel M nepesncieHsl B Jlpunoxenun 5.



5. YYEBHO-METOJHYECKOE H UH®POPMAIIMOHHOE OBECIIEYEHHE
AXCUHHUIIVIHHDBI

5.1. OcHOBHA4 JHUTEpaTYpa:
1. Apsamacos, Bnagumnp Bopucosnu. Matepnanoseaesne [Teker) : yueGHHk mna By3oe / B. B. Ap3amacos, A.
A. UYepenaxun. - M. @ Axapemms, 2013. - 173 c¢. : rpad., cxemsl, Tabn. - (Boicuiee npodeccronansHoe
obpazopanne. MawnHoctpoenune) {bakanagpuar). - KOIIMPOBAHHUE 3AITPEIIEHO. - Bubaworp.: ¢. 170. , -
Kontp.ponpoce:: B konue raas. - ISBN 978-5-769 xon.ax3.-51
2. /Koncrpykunonnbie crann u cnasbl [Texer] @ yaebnoe nocobue nna Bysos / I'. A. Bopobeéea [u ap.] ; pea. T
A. BopotGeéea. - CIT6. : TMomurexnuxa, 2013. - 439 ¢. : cxembl, Tabu., goro, rpad. - (YuebHoe nocodue ana By3oB).
- BuGnuorp.: c. 436-439. - [Ipun.: c. 413-435. - ISBN 978-5-7325-1010-2 : . xon.3k3.-. 140
3. MarvepuanoBegeHnme [TekcT|:nabopatopHblid npakTukyM [Ans Bysos] / BITY "BOEHMEX" um. [. ®. YctuHoea ,
pea., cocT. . A. BopoGbéea, coct. E. E. Cknaanosa, cocT. K0, A. Metpenko. - CMG. : [6. u.], 2010. - 126, c.: rpady.,
cxemsl, Tabn., HoTo. - Npunoxenus:c. 113-125.. kon.>k3.-..384
MartepuanoBegeHune [SNeKTpoHHEIN pecypc] : nabopaTopHbiii npakTkym [ana Byaos] / BI TY "BOEHMEX" um.

L. ®. YerunoBa | pea., coct. M. A Bopobbéea, coct. E. E. CknaaHoBsa, cocT. K. A. MeTpeHKo. - SNeKTPOH.TeKCTOBbIe
AaH. - CMG. : [s. n.], 2010. - 1 3A. %eCTK. gUCK : Tpath., cxembl, Tabn., oTo. - JNEKTPOH.BepChA NeY. nybnukauwun
\llib_server\elres\elr01496.pdf. - Mpunoxeuun: ¢. 113-125

4. [MaTepuanosefeHue B TEXHONOrMA KOHCTPYKUMOHHBIX MaTepnanoe [Tekct] : yuebHuk ans sy3os /
B. 6. Apzamacos [u Ap.] ;pen: B. b. Apsamacos, A. A. YepenaxvH. - M. - Akapemus, 2007. - 447 ¢. : rpad.,
cxembl, Tabn. - (Buicwee npodeccuoHancHoe obpazoBanue.MawmHOCTpoeHUe). - ABTOpPbI yKa3.Ha
obopote TWT. nucta. — KOTIMPOBAHWE 3ANPEWEHO. - Bubnuorp.: ¢. 442-443. - KOHTP.BONPOCH!: B
koHUe rnae. - ISBN 978-5-7695-4186-5 : kon.ok3.-151.

5.2. JoNOAHUTENbHAA IMTEPATYPa:

1. HucrpymenTanbabie MaTepuanm [Teker] : yueGHoe nocoGue and eyzoe / I. A. Bopobeésa [n ap.}. - CII6. :
TTonutexuuka, 2005. - 271 ¢. : un., rpad., Tabn. - Bubnuorp.: ¢. 259-265. - [Ipunoxenne: ¢. 248-258. - O6 asTopax:
C. 270-271. - ISBN5-7325-0706-X . KOJ.9K3.-.74
2. Bopo6béBa, I'aanna Anexcanaposna. OcofennocTd o6o3HaueHus CTaled | CIasoB B HALMOHANBHBIX
CTaHjapTax pasHelX CTpaH [DnextpoHmbiii pecype] : [yueGHoe nocobue maa Bysos] / I. A. Bopobuésa, E. E.
CknaaHoea ; BI'TY "BOEHMEX" um. JI. ®. YctuHoBa. - Dnektpon.Tekctossie fau. - CII6. : [6. u.], 2015. - 1 an.
KECTK. KUCK : Tabn. - \\lib_server\elres\elr02222 pdf. - Bubnuorp.: ¢. 77. - OcHos.cokpam.: ¢. 76. - b..

5.3. [llepeyeHb pecypcoB HHPOPMAlMOHHO-TENCKOMMYHHKAIHOHHOH  CETH "UnrepHet”,
HeOOXOAMMBIX /N4 OCBOEHUS JHCIUILIKHEL, YICKTPOHHBIE OHOIHOTECHEIE CHCTEMBIL:

1) library.voenmeh.ru. ®yuaamentansras 6ubnuorexa BI'TY «BOEHMEX» um. JL.®. YcTnHoBA.

2) «Jlaums» http://e.]lanbook.com. DIEKTPOHHO- HHONHOTEYHAS CHCTEMA.

5.4. [TporpammMuoe obecreyeHue.

He Tpebyercs.

5.5. UndOpMauMOHHEIE TEXHONOTHH, MCIONb3yeMble DK OCYINECTBIEHHH 00pa30Bare/]bHOrC
npoliecca:

-yTeHHe NEKIMH ¢ UCIOJiIb30BAHUEM CIIAHI-NPE3CHTALMH;
-AEMOHCTPAIMA MYTLTHMEANHHEIX MATEPUAIIOB.
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6. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHE JUCIIUIIJIMHBI

Ha xadeape uMeroTCa CcnelKaIM3HpPOBAHHBIC ayJUTOpMH y4eOHbiC Kiacchl, 000pyAOBaHHLIC
NNaKaTaMH H CTE€HAaMH, ONTHYECKUMH MHKPOCKOINAaMH, NpubopaMu Ans U3MEPEHHsS TBEPAOCTH M Ap.
MEXAaHHYECKMX CBOKCTB, JAIOLIME BO3MOXHOCTH HPOBEACHHA JAOOPATOPHBIX 3aHATHH MO JUCUHUILTUHE
«Matepuanoencuue v TKM».

1 Jlexyuonnvie 3ansmun.

1) KOMIEKT 3NMEKTPOHHEIX Mpe3eHTallNH/CIaliIoR;

2) ayJIMTOpPHs,  OCHANIEHHasd  MNpPE3€HTAUMOHHOH  TEXHHKOH  (OPOECKTOp,  9KpaH,

KOMITLIOTEP/HOYTOYK).

2. Jlabopamopuvie pabomui.

1) naGoparopus  MarcpHAJOBEJCHHS, OCHAINEHHAs METANOrpapHIEeCKHMH MHKDPOCKONAMH,
TBEPAOMEPAMH;

2) naGoparopus TepMHYecKOi 00paGoTKHM, OCHAlllEHHAd II€YaMH ,[I€Ybl0 C KOMIIBIOTEPHOM
TIPOrpaMMOi JUlsd BU3yalH3alliy NIPOLIECCa HArpeBa;

3) nuteiiHas nabopaTopus;

4) mwa6a0He1 0TUETOR M0 1abopaTopHEIM paboTam.

3. [Ipouee
1) pabouee MECTO NPENOAABATENSA, OCHALIEHHOE KOMMNBIOTEPOM C AOCTYNOM B VIHTCpHET.



Ipunoixenne 1

K paboueii nporpaMmMe AMCUHMAHHBI
«MaTepHanosejeHHe H TEXHOJIOTHH KOHCTPYKUHOHHLIX MATEPHAJIOB)

Annoranus paGogeil nporpamMmei

Hucupminea MaTepnasoBegenne H  TeXHONOCHH KOHCTPYKUHOHHBIX MATEPHANOB ABNACTCE JUCUHILIMHOM

obasarensHoM yacte Bl mporpaMMel MOACOTOBKM CNELMANHCTOB OYHOH (GOPMBI oby4eHns1 1o HanpasneHmsAmM: 11.03.0]
Paanorexunka; 12.03.01 INpubopoctpoeune; 12.03.02 Onrorexunuxa; 12.03.03 doronnka u omroundopmartnka; 12.03.05
Jlazepras Texuuka M JasepHeie TexHonornu; 24.03.01 PakeTHnie KOMIAEKCH H KOCMOHABTHKA, 24.03.03 Bammucruxa
ruppoaspomvyaMuka; 24.03.05 JipHrateny jeTaTeNsHBIX annapatoB. JMCLUMIIMHA pPeanu3yeTca Ha daxynetere «H»
VIHQOPMAUKOHHLIE M YNDABIAIOUME CHCTEMBY, (akyabreTe «A» PaKeTHO-KOCMHYECKOH TEXHHKH, ¢pakyastere O

EctecteennoHayuHom kagenpodl A2 «TexHOJOrHH KOHCTPYKUHOHHBIX MATEDHAJIOB M MPOM3BOACTEA _DAKETHO-

KOCMHYECKOH TEXHHKHY .
Aucrunnmna nanenena aa GoOpMHPOBAHME CAENYIONIMX KOMIETEHIMI BEITYCKHHKA:

CBOAHLIH JIHCT KOMOETEHIHH

Haunpapnenne
MOArOTOBKH

Ilepevyens koMneTeHmi

Yposenn
KOMIETEHIHA

12.03.01

[Ipubopocrpoenne

OIIK-1. CnocoGcH DPHMEHATb ECTCCTBCHHOHAYYHLIE U
OBlIEHIDKEHEDHRIE  3HAHMA, METOABl  MATeMAaTUYeCKOro
AHAIH332 H MONCHUPOBAHUS B HHKSHEPHOH HEATENLHOCTH,
CBA3AHHOH C OPOSKTHPOBAHMEM K  KOHCTDYHPOBAHHEM,
TEXHONOrHAMH TNPOHIBOACTBA DNPMGOPOB M KOMILIGKCOB
INMPOKOTO HAZHAYEHHS

12.03.03

DoToHMKA H
OITTOHH(POPMATHEA

OIIK-1. Cnoco0eH NPHMEHATh SCTECTREHHOHAYYHEIE M
OCINEHHKEHEPHBIC  3HAHMA, METOABl  MATEMATHYCCKONO
AHANH3A H MOJENHPOBAHHA B HILKCHEPHOM ACATENBHOCTH,
CBASAHHOH C (DOTOHHBIMH TexXHONOTMAMu 0GpaboTku
MHQOPMALIMH, [POEKTHPOBAHHEM, KOHCTDYHDOBAaHHEM M
TEXHONMOTHAMH NPOU3BOACTRA JIEMEHTOR, NPHGOPOB H CHCTEM
(OTOHHKH H ONTOHH(OPMATHRY

12.03.05

JlazcpHad TEXHHKa H
J1a3CpHBIC
TEXHONOTHA

OIIK-1. CrniocofeH DPHMEHATh ECTECTRCHHOHAYUHRE W
OOLICHIDKCHEDHRIC  3HAHUA, METOAbl  MATeMaTHYECKOro
8HAJH3A H MOACAHPOBAHHA B HMHXKCHCPHOH ACATC/IBHOCTH,
CBAIGHHOM € MPOCKTHPOBAHHEM, KOHCTPYMPOBAHHEM M
TEXHONOTHAMU NPOMIBOICTEA NA3EPHON TEXHHKK

12.03.02

OnroTexHMKa

OIIK-1. Crioco0¢H TPUMEHATS ©CTECTBEHHOHAYYHBIC M
oémeuun(enepuble 3HAHUA, METOAR MATCMATHYECKOro
aHANH3a M MOJSNTHPOBAHNA B HHXCHEDHOH AEATECABHOCTH,
CBA3AHHOM C MNpOEKTHPORAHUEM W  KOHCTPYMPOBAHMEM,
TCXHONIOTHAMH TIPOM3BOACTBEA ONTOTCXHHUKH, OITHYCCKMAX #H
OMTHKO-3NCKEPOHHBMX npu60p08 M KOMIUIEKCOB

24,03.01

PaketHute
KOMIUIEKCEI "
KOCMOHABTHKA

OIIK-1. CnocobeH npHMEHATE ECTCCTBCHHOHAYMHEIE M
00IeNHKEeHePHEIE  3HAHUSA, METOAEI  MATEMaTHYeCKoro
aHanH3a W MOJCAHPOBAHHUS,  TEOPETHYECKOro M
IKCTIEPUMENTANLHOTO HCCNeNoBanud B MpodeccHORANLHON
JEITCIABHOCTH

24.03.03

Bannncruka H
THAPOAPOAHHAMMKA

YK-1. CnocofeH 0CyLUecTRASTE NOKCK, KPHTHYECKHH aHaTH3
M CHHTE3 HHGOPMAUHH, NPUMEHATE CUCTEMHBIH NOAXOA MAs
peHEHKA NOCTABNEHHMX 3a4aY.

OITK-1. CnocofeH nNpHMEHATH CCTCCTBCHHOHAYYHBIE M
OOUICHIKEHEPHBIC  SHAHHS, METOARl  MATEMATHYECKOro
aHanHW3a M MOZENHPOBAHHUSA, TEOPETHYECKOrO H
IKCIIEPUMEHTANTLHOTO HCCIECAOBAHUA B NMPOPECCHOHAILHOH
JAeITEILHOCTH

24.03.05

Jenarareau
JIETATEIBHBIX
annapaToB

ONK-1. CnocofeH NPUMEHATE ECTECTREHHOHAYWHBIE H
OGLIEHIDKEHEDHEIE  3HAHYSA, METOABl  MATEMATHYECKOro
aHamM3a W MOJENMPOBAHHA,  TCOPETHYECKOrO U
IKCMICPHMEHTATBHOTO HCCICAORAHUA B NpOGecCHOHANBHON
AEATENbHOCTH

11.03.01

PanioTexHHKa

OTIK-1. Cnocobien NpeACTABNATE afeKBaTHYlo
COBPEMEHHOMY YPOBHIO 3HAHHI HayMHYK) KApTHHY Mupa Ha
OCHOBE 3HAHKA OCHOBHEIX MONOWEHHH, 38KOHOB M METOAOB
€CTECTBCHHBIX HAYK H MATCMATHKH

OIIK-2 cnocoOHOCTE BRMBIATE €CTECTBCHHO-HAYYHYIO
CYmHOCTh  mpoGNieM, BO3ZHMKAIOMMX B XOHe

[Moporosbiii
YPOBEHL
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MPOPECCHORATLHON AEATENLHOCTH, MPHB/EKATh A HX
PELIEHUS COOTBETCTBYIOIMH (UINKO-MAaTeMaTHUECKHUI
ammapar

Conepxatne NMCIMILIMHBL OXBATHIBAET KPYT BONPOCOB, CBA3AHHEIX C YACTBIO HHKCHEPHOTO
MaTCpHANIOBCACHHUS, HAYKH, H3YHalOmIeH METALINYECKHE M HEMETALTHIECKUE MaTEPHANK, TPAMEHAEMbIE
B TEXHHKE, 3aBHCHMOCTH MX CBOHCTB OT XHMHYECKOIO COCTaBa, CTPYKTYpbl, CIIOCOGOB MOYYCHHS H
0o0paboTKH, yCnOBHHM SKCIUIYaTAlMM, a TAKKE TEXHOJOTHI (opmoobpazopanus u3AenMii U 3arOTOBOK.
[Ipenofasanyie AMCHMILTAHEL NPELYCMATPHBAET CHEAYIOMHE (POPMBL OpraHu3aluy y4ebHoro mpouecca:
JIEKILHY, 1ab0paTopHble paloTh, CaMOCTOATENNbHAA PaboTa CTYIEHTa, KOHCYIBTALHH.

Tekymas aTTecTanmHs CTyJEHTOB MNpPOH3BOAMTCA B JHCKDETHBIC BPEMCHHBIC HMHTEPBAIIBI
AEKMOPOM U NPENOOABAMeneM, 6e0yiyum 1abopamopHsie pabomst no OUCYUNIUKE & CReOYIOuUX dopmax:

s mecmuposaHue;
* eblnoAHeHue aabopamopubix pabom,
s 3awguma rabopamopnoix pabom.

PyGexnas aTTecTaums CTYACHTOB NPOH3BOZUTCA 110 HTOraM IIOJIOBHHEI CEMECTPA B CIENYIOIMX

dopmax:
¢ KOMNOKGUYM,
* 3awuma 3x rabopamopHeix patom.

HTOroBLIi KOHTPO/IL MO PE3YNBTATAM CEMECTPA MO AMCLUMILUIHHE NPOXOauT B dopMe 3avema,
KOMOpbIi OQOPMAREMCA RO PEIYRLMAMAM BLINORHEHUR NPEOYCMOMPERHBIX paboueli npozpamMmon
KOHMPONbHLIX  Meponpusmui  (3auqumvt  8-mu  aabopamopuvix  pabom;  KOMROKEUyMA,
mecmupoganus)

Obmas TpyJaoeMKOCTE OCBOEHHMS MMCHHIUIMHEI COCTABIAET 3 3a4ETHBIX €JMHMUL, 108 uacos.

[IporpamMMoli JMCLMNIMHEI NpeAyCMOTPEHB] JIEKIIHOHHEIE 34 uac 3ausrus, yabGoparopueie 17 uacos
3aHATHA U 57 yac. CaMOCTOATENbHOH pabOTHI CTYACHTA.
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Ipunoxenne 2
K pabouei NnporpaMMe AHCUHNIHHBI
«MaTtepHnaJioBeieHHe H TEXHONOTHH KOHCTPYKIHMOHHBIX MATEPHAIOBY

TEXHOJIOI'HHA H ®OPMbI IIPEITOJABAHUA
PexomMenaauMy 1o 0praHM3alHye H TEXHONOTHAM 00y4yeHHs JJIA NpenoaaBaTes

I. Obpa3oBaTeibHbIC TEXHOJIOTHH

[ipenonapanne AHCUMIUTMHBI BEACTCA C NPUMEHEHHEM CIEAYIOIMX BHIOB 0OPAa30BATENbHBIX
TEXHOJIOTHH M (hOpM OpraHu3aluM yueGHoro mpoiecca:

NndopMauHoHHbIE TEXHOJIOMHH: HCMONB3OBAHHE INIEKTPOHHEIX 0OpA3OBATENLHEIX PeCypcoB
(3NEKTPOHHBIE COJEp)XaHHE AaHHOH pabodell MporpaMMbl, BONMPOCH K 9K3aMEHAIIMOHHBIM OHieTam,
o0pa3ipl caMHX 3IK3aAMEHAIMOHHBIX OHIIETOB, BEPCUM JIEKIMOHHBIX MaTepHAIOB, 00pa3Lbl BHINOJHEHHUA
BCeX NabopaTopHLIX paboT, NPU NOATOTOBKE K JIEKIMAM H 1aO0paTOPHBIM 3aHATHUSIM.

Buanl opranmzauun yueGHoro npounecca: HHQOPMALMOHHEE JNIEKIHH, NMPOOIEMHBIE JIEKIHA,
NEKIHH-BH3YATH3ALNH C IPHMCHCHHEM TEXHHYECKHX CPEACTB Ui MOMYy4YESHHS CTYACHTAMU HOBBIX 3HAaHKH,
B TOM YHCJIE B BHIE OUCKYCCHHM M CaMOCTOATENLHOTO MOMCKA pellieHHsl pacCMaTpHBaeMOH MpoOneMsl;
JEKUMA-KOHCYAbTAMS NO TOJABSACHUIO HTOTOB PacCMOTPEHHOIO Kypca M OTBETOB Ha BCE BO3HHUKIIHE
BOIPOCK; NabopaTopHbie paboThl ¢ YYacTHEM MPENOAaBATEIA

PaGora B KoMaHae: COBMECTHad paboTa CTY/ICHTOB B Ipynne IpH NOATOTOBKE K HHTEPHET-
TECTHPOBAHUIO.

I1. Buanl H cotep:kaHMe y9e0HbIX 3JaNATHH

Pasgen 1.CTpoenne u CROHCTBA METANIIOB U CIIABOR
Teopernuyeckue 3aHATH (TeKun) — 5 daca.

Jlexuusn 1. HupopmanuonHas JEKIHA.

(OCHOBHBEIM B HACONOTHH AHCHHMIUTHHE! «MartepuanoBeenue» ABNSETCA YCBOCHHE OCHOBHBIX
MOHATHH O CBOMCTBAX MATEPHAIOB M METOJOB HX HCCIICKOBAHHSA, H3YYEHHE B3AaHMOCBA3H MEXKAY COCTAaBOM
, CTPOGHMEM M CBONWCTBAMH META/UIOB H CIUIABOB B DPA3IMYHBIX YCJOBHAX. . OTO ONHMCATENbHAS
aucuunauHa. OBa MoYTH He ConepXuT GOPMYI M CTporux (GopManbHbIX MATEMATHYECKHX ONPEACIICHHI,
II07TOMY CTYACHTAaM HeoGXOAUMO YCBOUTS JIMIIL OCHOBOTIONArAIOLIHE HAEH U ITOHATHSL.

JlaeTcsa OCHOBOIIONATAIONIHME TOHATHA O MPUHIMNAX KIacCH(QUKAIUKR MaTepuaioB, TpeGoBaHUAX
NPEABABIAECMBIX K HHM. PaccMaTpHBaeTCs aTOMHO-KPHCTAUIHYECKOES CTPOCHHE METAIUIOB H CIUIABOS.
TonmumopthHbIe TpeBPALIECHNMS .

Jexuun 2. HndopmannonHas Jekums.

JledeKTH KPHCTAIIKHYECKOT0 CTPOCHHS, MX BIMAHHG Ha CBOHCTBA MarepHanoB. POpMHpOBaHHE
CTPYKTYpPhi METAILIOB H CIUIABOB B MPOLECCe KpHCTaum3aiu. Kinaccuukanus CTpyKTyPHbIX yPOBHEH
METAJIOB ¥ CILIABOB.

Jlexnus 3. AadopManHoHHAA JIEKIHS ¢ 3IeMeHTaMu NpobaeMHuoil neKuuH.

PaccMaTpHBAKOTCSA OCOGEHHOCTH HOBEACHHA MaTCpPHANOB IOX HArpy3ko#. CriocoObl ynpoYHeHHS
METAJUIOB H CILIABOB. BiusiHHe IIacTHUeCKOM aedopMalliM Ha CTPYKTYypy M CBOHCTBA MATEpHAIOR.
BosBpaT M peKpucTaM3auusa. JIUCKYTHPYIOTCS BONpOCH © ¢akropaX, BIHMAIIMX HA MPOYHOCTH
METAILIOB {KPHCTAITHYECKAs PEIETKa, fepeKThl KpHCTATTHHECKOTO CTPOSHHS, PasMep 3epeH).

JlaGopaTopHbIii NpakTHKYM - 4 49aca, 2 JabopaTopHble padoThl.

JlaGopaTtopnan padora Ne 1. OnpeeneHne MEXaHHYECKHX CBOHCTB
MaTepHanos. MeToApl onpeaeleHus TBEPAOCTH.

JlaGopaTopnas paGora Ne 2. Bimsnne nnacruueckoit nedopMaiuu Ha CTPYXTYpYy K CBOMCTBA
MaTepuaioB. Bo3BpaT U PEKPHCTAIITH3AUS.

Pa6oThi BHINOJHSAIOTCA HA 0GOPY/IOBARHH B 1aGOpaTOPHH METAILTOBeACHHS Kadenpsl A2 B aya. 474a.

YipasienHe caMocToaTeabHol paGoroil cTygenta — 0,4 uaca.

JepopMands W paspylieHHe MeTauioB. Buibl paspyilcHHs. MexaHHYECKHE CBOMCTBA METAIOB H
CINABOB, MeTO/Bl MCHBITAHHN MEXAHHYECKHAX CROWCTB. METObI HCCIEAOBAHMH METAIHICCKHX
MaTepPHAIIOB.



Paspen 2. Crpoesne cniiaBos

TeopeTnueckue 3aHuTHNA (JIeKNUHU) - 4 yaca.

Jexunu 4. Undopmannonno- npodaemMuas Jexums

Tune B3auMOAEHCTBHA KOMIIOHEHTOB B ciUtaBaX. Daswl u crpyxrypa. Crpykrypa cutasos. Ilyti
YIPOYHEHUs1 CTaNIeH U cniasoB. [IoHATHA 0 AuarpaMMax COCTOSIHHS CIUIABOB. METOMMKa NX IOCTPOEHHS.
Obcyxpatorcs B (opMe IOUCKYCCHH BO3MOXHOCTH YIPOYHEHHsl MATEpUAIOB MPH pa3HBIX THUNAx
B3aUMOJICHCTBHSA KOMIIOHEHTOB B CIUIaBaX. CoBpeMeHHbIE TEXHOJIOTHH IIPOH3BOACTBA CIUIABOB,

Jexuun 5. Hudopmanuonuas JieKuma

[TonsATHs 0 AMarpaMMax COCTOSIHRA CIIaBOB. MeTouka X noctpoeHust. CBa3b MEXAY CBOHCTBAMH
CIUIABaB M THUIIOM JHarpaMMbl COCTOSHHA.
JlaGopaTopHblii NPaKTHKYM - 2 yaca, 1 naboparopnas pabora.
JlabopaTopuan padora Ned. [locTpoerne nuarpaMm COCTOSHHS CIUIABOB .McciegoBaunue 3aBUCHMOCTH
CBOWHCTB CIUIaBOB OT XapaKTepa B3aUMOJCHCTBHA KOMIIOHEHTOB. PaboTa BeIMONIHAETCA Ha 00OpyAOBAHUH
B naboparopuu MeTaLIOBEACHHA Kadenpel A2 B ayn. 474a.
Ynpab/icHHE CAMOCTOATEAbHOM paboToi cTtyaenTa —0,2 waca
AmopgHbIe H HAHOKPHCTAIIHYECKHEe MATEPHAJIbI, HX CBOICTBa H 00Ja¢TH NPHMEHCHHS

Paizzen 3. KenezoyraepoaHceThie CIIaBbI

Teoperuueckne 3anaTHA (1eKUHN) - 4 waca.

Jexknug 6. UndopMaliHOHHAS JTEKLHA

PaccmaTpuBaoTes COBPEMEHHBIE CHOCOOBI MAacCCOBOrQ MNpPOH3BOACTBA CTANM M YyryHa,
CTPYKTYpHBIE COCTABJIIIOLINE JKENC3OYINIEPOAMCTHIX CIIABOB, JAHATpAMMa COCTOSHHA JKENe30-
LHEMEHTHT.

Jexuuga 7. Hadopmaunonuas JeKIuA

CoBpeMeHHbIE CTOCOOBI NONYYEHHS BBICOKOKAYECTREHHBIX CTaled. Bamnsuue yriaepoga M
MOCTOSIHHBIX MPUMECEH Ha CBOHCTBA CTAJEH.

YraepoAUCTsie KOHCTPYKUHOHHBIE cTaild. Knaccupukanus yriaepoaucTLX CTaNel mo KauecTBy,
Ha3HAYEHHIO, PHHIUITBI MAPKHPORKH. YTIEPOJHCTHIC HHCTPYMEHTANBHBIC CTAIH.

JlaGopaTopHbiil npakTukyMm - 4 yaca, 1 naboparopuan pabora.

JlaGopaTopnas paGora Ned H3yyeHHe CTPYKTYpbI YITIePOOUCTEIX CTANCH U BIMAHHS yTICpOjia Ha
wx croiicta. PaboTa BHINONHAETCA Ha 0GOPYAOBaHMH B 1abopaTopHH METaLIoBeNeHHA Kadeapsl A2 B
ayn. 474a.

KonnoKBHYM o AHATPaMMe COCTOAHHS XKeNe30-yriaepoa. (1) uac.

Ynpasjenne caMocTonTesibHOH paGoToii cryaenTa 0,2 yaca.

Paznen 4. Tepmuveckan o0padoTka craau
TeopeTuuecKkne 3aHATHS (JIEKDHH) - 5 4aco8.

Jlekuus 8. UndopmanuonHas sexums

Hpusoaarca ofmme cRegeHHs, Kinacchpukaius  BUJOB TepMuYecKoii  0OpaboTku.
PaccmatpuBaloTcs (pa3oBEIe NMpeBpauicHus B CIUIaBax skeneso-yriepoa. IlpeBpameHus npu Harpese
(eppUTHO-KAPOKAHON CTPYKTYPHEI B AYCTEHMT.

Jlexuns 9. UndopMaunonno- npodiaeMHasn JIEKIHA

TpeBpalesue MeEpPeOXaKLEHHOTO ayYCTEHHTa B (eppPHTHO-IEMEHTHTHBIE CTPYKTYPEL. [Tpn
HETIPEPHIBHOM  OXJIAKCHHH. MapTEHCUTHOE MpEeBpaIlCHHE M €ro ocobeHHOCTH. MapTeHcuT, €ro
CTPOCHHE, CBOMCTRA.

O6cyxpatotca B (opMe IMCKYCCHM BO3MOXHOCTH YIPOIHCHHS craneii mpu ¢QopMHpOBaHUH
cTpykTyphl 10 muddysronHoMy i Ge3upPy3MOHHOMY MeXaHH3MaM NPEBPaINCHHS ayCTEHATA.

Jlexuun 10. AUndopmanHoHHan JeKuHs

[IpomexcyTouHoe (GelimuTHOE) TNpebpameHue. IlpeBpalicHns npi Harpese 3aKallcHHOH Ha
MapTEHCHUT CTaNd (OTIYCK MApTEHCHTA).
Yuparaense caMOCTOATEALHOMH paGoToH CTYJAeHTA — 0,2 1aca
JuarpaMMa H30TEPMHYECKOTO pacnajia MEPeoXNaXICHHOro ayCTeHHTa. [lepnuTHOE NpeEBpPALIEHHE.
[pomeskyTouHoe (GeiiHUTHOE) NpeBpalienye. TepMoMexaHUecKas obGpaboTka cTalH.

Paznen 5. Texuonorus Tepmuteckoii 06paborku cranu
TeopeTrnueckue 3anaThs (Jexuum) - 4 Jaca.
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Jlekuus 11. Undopmannonnan nexnus

PaccMaTpuBalOTCS TEXHOJNOTHHM TEPMHYECKOH oOpaboTku CTamm, HX HasHauyehue H o0nacrb
npUMeHEHUA. OTHUT, €10 BHBI U Ha3HAYCHHE.

Jaxanka crayd. Pexumsel 3akaikd. Cpelpl Harpesa H OXJQXKICHHA NpH 3aKajke crajmd. Buibi
JAKANKH,

Jleknus 12. Hupopmannondan NeKuHs.

OTnyck crann. Bujapl 1 HasHAYeHHE oTIycKa. TepMoMexaHndeckan o6paboTka crai.

JaGopaTopHblii NPAKTHKYM - 2 yaca,

JlaGopaTopHasn pabora NeS
3akanka M OTNYCK craad. PaGoTa BBINIONHACICS Ha 0OOpY/JOBAHHHM B JabOpaTOpHM TEPMHYECKOH
obpaboTku kadeaper A2.

Yapasaeune camocToaTe b0 paboTol cryaenta —0,2 yaca
TepmoMexaHugeckas 06paboTKa cTamu.

Pazaen 6. Texno0ruy NOBEPXHOCTHOTO YNPOYHEHHS CTAJIH

TeopeTHueckue 3anaTHA (Jexuun) — 1 vac.

Jlexnus 13. HndopMannonnas jJJeKuHA
[ToBepxHOCTHAs 3aKayKa cTaid. JlazepHas M NNIa3sMEHHAsA 3aKaJIKa.
XUMHKO-TEpMHYECKasds 00paboTKa CTalM: LEMEHTalUs, a30TUPOBAHHC, HOHHOE a30THPOBAHHME,
HUTPOLICMEHTALIHA.

YapasjieHHe cCaMOCTOATENbHO paGoToii ctyaenTa - 0,2 waca
JlasepHast XMMHKO-TepMHIUecKas 06paboTka. TeXHOIOTHH HAHECCHUS. TOHKOIUICHOYHBIX IOKPLITHH.

Pasnen 7. Teopus Jernposanns. JlernpoBaHHbIe CTATH

Teopernueckue 3anaTus (Jiekuun) — 4 yaca.

Jexunusa 14. UndpopmanuodHas Jexkuns

PaccMaTpuBaeTcs pacipe/IeNIeHHE IErHPYIOIMX IIEMEHTOB B CTPYKTYPHBIX COCTABIAIOLINX CTAIH
cTand, WX BIMSAHHE HAa NpPEBpAleHHMs M CBo¥cTBa cramd. Knaccudukauus NerHpoBaHHBIX CTaneh.
TIpUHOMNB  MAPKHPORKH. KOHCTpYKUMOHHBIE NeTHpoBaHHble cTamd. OOW@s —XapakTepHCTHKa.
MallIHHOCTPOUTENIBHEIE IEMEHTYEMBIE H YIyUIliaeMble CTalM.

Jlexuns 15. UndopManuoHHasn JEKIHA

Bricokonpounbie ctand. I1pyxunasie ctand. [lapukonoAnnHIKOBbIC CTaI.

JlaGopaTopHblii DPaKTHKYM - 3 Yaca,

JlaGopaTopHas paGora Ne6
VI3yyerme CTPYKTYphI H CBOHCTB IeTHpOBaHHBIX cTajiedi PaboTa BBIMONHACTCA Ha o6opyaoBaHUH B
nabopaTopuy METALIOBEACHHS Kadeapsl A2 B aya. 474a.

JlaGopaTopnas paGora Ne7
BrusiHie TEXHONOTWH TIONYYEHHA H3/ieNIni Ha cBOMCTRa cTanel. PaGoTa BbinonHseTcs Ha obopyROBaHHH
B nureiiHol naGoparopun kadenpsi A2 B aya. 4735

YupasjieHue caMocToaTebHOoiH paboToii cTyaenTa - 0,2 Haca
WHCTpyMEHTAIbHEIE CTaK | cIlaBpl. COCTaB, TEXHOJIOTHH YIIPOYHEHHUA, cBoMcTBa. Pekyias kepammka.
Koppoaus MeTauios. Koppo3HOHHOCTONKHE M OKQIMHOCTOHKHE CTAIIH. Xaponpounsle crann. OCHOBHEBIE
KPHTEPHH kaponpouHocTH. CBOHCTRA, NETHPYIOLME 3IEMEHTH!, Ha3HAaYCHHME. CnnaBpl Ha OCHOBE
TYTOTJIABKHX METAIIOB.

Pa3aea 8. IIBeTHBIC METaMIL] H CILTABBI

TeoperHueckue 3aHaTHs (Jiekun) — 4 vaca.

Jlekuua 16. UndopMaunoHHas JTeKIHA
0630p hyHKIHOHANBHEIX ¥ MEXaHHYECKHUX CBOHCTB CITABOB HA OCHOBE IIOMHHUA U MArHAA TEXHONOTHH
ynpouneHus..O6nacTi ux MpHMECBCHUA

Jleknua 17. UnpopMauHOHHAS TeKUHA
0630p PyHKIUMOHATBHBIX H MEXAHHIECKHX CBOHCTB CIUIABOB HA OCHOBE THTAHA. O6nacTi WX NpHMEHEH U

JiaGopaTepusiii npakTHKYM -2 Yaca,
VI3yueHHe CTPYKTYPSI, TEXHONOTHH YIIPOUHEHHs M CBOHCTB THTAHOBBIX CILIABOB PaboTa BRIIONHACTCS
Ha 060pY0BAHHK B TA60PATOPHH METALIOBEICHHUS kadenpst A2 B aya. 474a.

Vnpagnenne caMocToaTeIbHOH padoTol cTyAeHTa —,2 yaca
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TexH0JO0rHN YIIPOUHEHHUS H CBOMCTBA CIJIABOB HA OCHOBC MeAH H [IHHKA.

Pazgen 9. HeMerajinyeckKHe U KOMNOIHUHOHHBIC MATCPHAJIbI

Teoperndecxkue 3aHATHA (JIeknuy) — 3 yaca.

Jlexnus 18. HnpopMaunoHHAH JEKIHA
0611129 XapaKTEPUCTHKA MATEPHAJIOB HA OCHOBE IIOJIHMEPOB. Oco6eHHOCTH CTPOEHH, CTPYKTY PRI,
ceoicTe. KoMnosuuuonnsie Marepuansl. Knacerdukatws, o01as XapakTepuCTHKA.

Vnpasieuue caMocTosTensHol padoToii crynenta — 0,2 Haca
BONOKHHCTHIE, CIIOMCTHIE, JMCIEPCHOHHO-yPOYHEHHbIe KoMIo3uTel. (COCTaB, CTPOEHHE, CBOMCTBA,
IpUMEHECHME.
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Mpuaoxenne 3
K paGoyveli nporpaMMe AHCHHITHHbL

«MaTepuaJmBe;leHne H TEXHOJIOTHH KOHCTPYKUHOHHbLIX MATEPHAJIOB»

TEXHOJOT'H U ®OPMBI OBYUEHHUA
PekoMeHJALHN 10 OCBOCHHIO THCIMILIMHLI /1A CTYCHTA

TPyLOEMKOCTb OCBOSHHA AMCUMIUTHHBI cocTariieT 108 qacor, n3 HUX 51 yac ayAHTOPHBIX 3AHATHH U 57 YacoB, OTBEICHHBIC Ha CAaMOCTOATENbHYKO paboTy CTyaeHTa.
PekOMEHZALUMH N0 PACTIpeAeAeHHIO y4eBHOTO BpEMEHH No BHOAM CaMOCTOATENbHOH PaGOoThl U pa3fenaM JUCUKILTHHET MPHBEACHBI B TabiHue.
npuBeneHsl B 1.4 Paboueit nporpammel 1 B Ilprnoxerun 5 x Pabouelt mporpamme.

Bua patoTs

Copepskanue (nepevyeHn BONPOCOB)

TpyRoeMKoCTb,
qac.

PekoMeHgauuu

Paznen 1. CTpoeHHE H CBOHCTBA METAJIOB H CILIABOB

TToBrOpeHHe H  OCO3HaHHE
TEOPETHYECKOrO  MaTepuasia

H3yueHne TEOPETHIECKOIO MaTEpHalla 1o TeMaM: aTOMHO-
KPHCTAJLIKYECKOE CTPOSHHE METAIOB H CITAaBOB. JledexThl

CMoTpu KOHCIexT eKUHHA W riaBy 1 KHUrd [1] ocHoBHO#M
ITUTEPATYPHL.

neximi Ne 1-3. KPHCTALTMYECKOTO CTPOEHHA, HX BIIMAHHE HA CBOHCTEBA MATEPHANOB, 4

dopMupoBaHHe CIPYKTYPhl META/IOB K CILUIABOE B TpoLecce

KpHCTAILIK3ALHH
ToaroTtoeka k naboparopubiv | [ToBTOpeHHE M CAMOCTOATC/ILHOE H3Y4eHHWe HE [OHATHIX HIH o CMoTp# riaesl 1 ¥ 2 KHHTH [2] OCHOBHOH NMHMTEparypsl, &
pabotam Nel,2. TIPOMYINEHHEIX Ha JIEKLHH BOMPOCOB JUAAKTHICCKUX €HHHL 1.1- 1.4. Taxke onucande nafoparopHsix pabdoT Nel,2 (crp. 3-24).
Ogopmnerne oruera  no | 1.OnpejeneHne CBOMCTE MATEPHUANOB B MATBIX obbemax.. Meroant CMOTpH cTp. 3-24 KHMIH [3] OCHOBHO# THTEPATYPEI.
naGoparopHsiM paboTam Ne | ompenesieHHA TBEPAOCTH. Jp.1 5
1,2 2. BrusHye WiacTHIECKoR neopMallH Ha CTPYKTYPY M CBOHCTRA

MaTepHanoB. Bo3spar H pekpucTanusanma. Jip.2

Mroro no pazgeny I i 8
Pasgen 2 .CTpoeHHe CNIIABOB

MlosTopeHHe W oco3HaHue | POPMHPOBAHHE CTPYKTYPEl METANIOB M CIUIaBOB B npoluecce Cmotpi KOHCTEKT nekumil # IVIaesl 2 u S kxurd [1]
TeopeTHIeckoro MaTephala | KpHCTalIn3alu THmbi B2aMMOIEHCTBHA KOMIIOHEHTOB B CIUTaBax. OCHOBHO#M JIMTEPaTYPHL.
nekumit Ned 5. CtpykTypa cnnaBoB. IIoHATHA O AWarpaMMaX COCTOSHMA CIIIABOB. 3

Meronuka uX mnocTpoeHus. CoBpeMeHHble CrmoCOOhl MONyYeHMA

CIUIABOB # TEXHONOTHHA hopmoobpasosanus.
TMoaroropka K n1aboparopoit) | [Jo TIOBTOpeHHE U CaMOCTOATENBHOE M3Y4EHHC HE MOHATHIX WIIH 15 CMOTpH [MaBH 2 W 5 KHUTH [4] OCHOBHOH TMTEpaTypel, a
paBoTe Ne3. MpOIYLUEHHEEX HA NEKIWH BONPOCOB AUAAKTHYECKIX € IHHHUIL 2.1,2.2. ) TaKKe onucakue rabopatopuol paboTh Ne3 (c1p. 24-34)
Odopmnenue otyeta 1o | Ilo TlocTpoenue AMarpamM COCTORHMA cruiasoe. Hccmeposanue CMOTpH ¢Tp. 24-34 kHUrH [3] OCHOBHOH NMTEPATYPEI.
nabopatopHoi paore Ne3 . | 33BACHMOCTH CBOHCTB CIUIaBOB OT  XapakTepa B32HMOOCHCTBUA 1.5

KOMIIOHEHTOB.

HTtore no pasaeiy 2 6

Painen 3 XKene3oyriepoIHCThIE CIIABLI
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MoBTOpeHne H  OCO3HAHHE
TEOPETHYECKOT0  Marepuana

CoBpeMeHHble Cnoco0bl MOTYYeHHMA BbICOKOKAYECTBEHHBIX CTaN¢H.
CTpykTypHble  COCTAaBAIONIUE  KE/ME30YTNEPOMUCTHIX  CMIABOR,

CMoTpn maBy 3 KHUIHM [l] OCHOBHOW nHUTEpaTyphI;
KOHCTIEKT JeKuMi, pasgen 6 w 7 kuura (4] ocHOBHOH

nexumit Ne 6,7 JharpaMMa COCTOSHMA kene3o-yrjepoa. Bamarme yrneposa o 2 JIMTEPaTYDhI, 2 TAKOKE OIMCAHHE TaGopaTopHol pabotsi Ned
NOCTOAHHBIX MpyMeEceH Ha CBOMCTBA CTaneH.
Tloaroroeka k nabopatopHoii | [lo TloBTOpeEHe N CaMOCTOATCNRHOE H3Y9eHHE HE NOHATBIX KIH 3 CMOTpH rnaBsl 6 H 7 KHHTH [4] OCHOBHOMN NHTEpaTYphI, &
paboTe Ne 4 , K KOJUIOKBHYMY | NMPOIYIIEHHBIX Ha JCKIIMH BOMPOCOB AMAAKTHICCKKX eAHHHL 3.1,3.2 Takke onmHcanue naGopatopHoit pa6orsl Ne 4 (ctp. 34-41).
Odopmnerue oTyeta no | MsydeHue CTpyKTyphl YIIEPOIMCTHIX cTanel ¥ BIMAHAA YITepoja Ha 2 CMoTpH cTp. 34—41 KHUTH [3] OCHOBHOM NHTEPATYPEL.
naBopaTopHoii paborte Ne.d HX CBOHCTRA.
Htoro no pasgeay 3 7

Pazaens 4-5. Tepmuueckad o6paGorka cTaad, Texnoaoru

51 TepMHYeckoit 06paloTKu cTan

TloBTOptHHe W OCO3HAHHE
TEOPETHYECKOTO  MaTepuana

Knaccndpuxauus BHAOB TepMU4ECcKOH 0OpaboTKH.
PaccMaTpHEarOTCS $a3oBBIe MPEBPANIEH A B CILIaBaX KEAE30-YTIEPOA.

Cmotpu KoHenmekT nexkunil, rmaed 9 w 10 xuuru [4]
OCHOBHO TNTEpaTyphL.

nekuni Ne 8-12, [IpeppameHus Ipu HarpeBe GEPPUTHO-KAapOMAHOH CTPYKTYPH B 4
aycTeHHT. [IpeBpalleHHs, MPOTEKAIOIKE B CTAIH NIPH OXNKACHUY
T[TonroToBka k naboparopHeIM | [ToBTOpeHHE H  CaMOCTOATENBHOE U3YUCHHE HE TIOHATRIX HIH CmoTpu rnassl 9 ¥ 10 xaury [4] OCHOBHON MUTEPATYPBL.
paGoTam Ne5 MPOTIYIUCHHEIX HA JEKUMH BOTIPOCOB AMAAKTMYECKHX eluHML 4.1-4.4; 2
5.2,5.3.
Ogopmnenne ordeta 0O | BmusHMe pasl4HbIX BHIOB TEPMHMHIECKOH 06paloTkH Ha CBOHCTBa CmotpH c1p. 41-48 kHErH [3] ocHOBHOM NHTEPATYPHL.
naboparopHo# paGoTe NeS CTanu. 2
3akaaKa W OTITYCK CTaIH
HToro no pasaenam 4- 5 8

Pazgesn 6. TexHoJOrHH NOBEPXHOCTHONO YIIPOYHEHHA CTRIH

MoBTopeHAe M oco3HaHHe | CaMOCTOATENLHOE H3YUEHHE BOMPOCOB IUIAKTHIECKAX eNHHHAL Cwmotpu rnasy 11 kuurH [4) ocHOBKOM NTUTEPATYPEL.
TeopeTHueckoro Marepuana | 6.1-6.3 8
Jexumit Ne 13

Hroro mno paspeny 6 8

Pasnex 7. Teopus AernpoeaHua. JlerHpoBaHHbIe CTAIH

Hoarotogka x nekuuam 14,15

PacnpeneNieHHe  NETHDYIOUMX  DACMEHTOR B CTPYKTYPHBIX
COCTARILTIOWIMX CTANH , HX BJIMSHHE Ha MPEBpallieHuA H CBOICTBA CTAIM.

CmotrpH KoHcnekT nekunit, rnapy 12 xHuru [4] ocHOBHOM
ANTEpaTyphL.

4
Knaccudukalys NerupoBaHHBEIX CTanedl. ITIDUHUMIB MapKUPOBKH.
KOHCTPYKUMOHHEIE JIETHPOBAHHbIE CTAH. BoICOKOMPOUHBIC CTANM,
TToaroToBka K naGopaTopHbiM | [JOBTOpeHMe H CAMOCTOATC/bHOE HM3YuCHME HE INOGHATHIX WIH 5 CMmoTpH rtaBy 12 kHUTH [4] OCHOBHOM MUTEpaTypPhL.
paboram Neb,7. TPOHYIISHHEIX Ha IEKIKH BOIPOCOB IMAAKTHYECKHX eANHUL 7.1-7 4.
Oddopmnenue oTueTa | M3yueHHe CTPYKTYDPHI M CBOHCTB IerHpOBAHHEIX cTanei JIp.6 ’ Cnotpu c1p. 48-61 kuuru [3] ocHoBHOM NTHTEpATYPEI.
naGopaTopHoH paGoTeiNeG,7. | BardHHe TeXHONOTHA NOMYYEHNMS H3EHH Ha CBOACTEA cTanei. JIp.7
HMToro no pazaeny 7 s

Paiaen 8. HBeTHBI¢ MeTaIb] U CTIIABLI

TIoHroToBKA K MEKLHH
16,17

@DYHKUHMOHANBHBIE H MEXaHHUECKHE CROHACTBA CIUIABOB HA OCHOBE
AMIOMHMHMS, MATHHS, MeJIH, HHHKA W TuTaHa. CoBpeMeHHEIe CIOCOGH!

noxyueHus. O6nacTH X IPHMEHEHRA.

Cmotpit KoHcmeKT nexuu#, riaBH
OCHOBHOH JTRTEPATYPBL.

16-19 knuru [4]
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TMoaroroBka K nafopaTopHo#t | ITOBTOpeHME K CaMOCTOATENLHOE H3Y4eHHe HE MNOHATBIX  HIH CmotpH raey 17 KHUrH [4] 0CHOBHOA TUTEPATYPEI.
pabore Ned. TPOMYLIEHHBIX Ha NEKLIHHM BOTIPOCOB AHAAKTHICCKUX eAMHNL 8.1 L5
OdopMmrenne oT4eTa Mo H3yueHHe CTPYKTYPBI, TEXHONOTHH YIIPOUHEHHS ¥ CBOHCTB THTAHOBEIX 15 CMOTpH ¢Tp. 61-67 kuurH {3] OCHOBHOH JIUTEPATYPhl.
naboparopHofi pabote Ne§ | cruiaBoB ’
Hroro no pazaeny 8 7

Pasgen 9. HeMeTa/lIHYecKHE H KOMIOIHUHOHHbIe MaTepHAJIb!

TToaroToeka K Jekuuu 18 Obmas XapaKTepHCTHKA MATEpHAIOB Ha OCHOBE TIOJIHMMEDOB. Cmotpe rnaesl 28 W 29 kmmry [1] monosHuTENbHOH
Oco0eHHOCTH CTpOEHUA, CTPYKTYPBI, CBOMCTB. Crekno: JIUTEPATYPHL.

HEOPraHHIECKOe M OPraHHYECKOe, CHTaLIbl, METAINHMECKHE CTeKa.
MMonuMmopduble Mopupukaumn yriepoda M HuTpuga  Gopa 5
KoMIIOSHUHOHHEIE MaTepHanel Knaccudrkaums, obwas
XapakTepucTHka. [IOBTOpEHHE K CaMOCTOATENIBHOE H3YYEHHE HE
NOHATEIX WIM NPONYLIeHHBIX Ha JIEKIKH BOIMPOCOB AMAAKTHICCKHX
eaunuL 9.1,9.2

Hroro mo pasgeny 9 5

]_ Hroro no kypcy 57
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Ilpnnoxenne 4
K paGoyeii nporpaMMe JHCUHIJIHHBI
«MaTepua.nonenenne H TEXHOIOHH KOHCTPYKUHOHHBIX MaTEPHANIOBY»

MeToauyeckue yKazaHus AJ15 00y4a0lHXCH 10 OCBOSHHIO JHCUHIIJIHHbI

Bua y4eOnbix
. OpraHu3anMs AeATeNbHOCTH CTYAEHTA
3aHATHH
Hanucauue KOHCNIEKTa JEKIMIA: KPATKO, CXEMATHYHO, IIOCIIEIOBATENIBHO
(PUKCHPOBATH OCHOBHEIE MTOJIOKEHUS, BEIBO/IBI, POpMYIHpPOBKY, 0600IIEHN A,
TIOMEYaTh BAXKHBIC MBICITH, BRIICATE KIIOYEBBIE CI0Ba, TepMuHEL [[posepka
TEPMHHOB, IOHATUK
Jlexuus C noMoipio cnpaBoyHukoB. O003HAUHTE BONIPOCHL, TEPMHUHEL, MaTepHal,
KOTOPBIH BEI3BIBAET TPYAHOCTH, HAHTH OTBET B PEKOMEHyEMOH JIKTEpaType.
EcnH caMOCTOATENIBHO He YAaeTcs pa3o0parscs B MaTepuarne, HeobXoauMo
copMyIHpOBaTE BOIPOC U 3aJaTh PENOAABATENIO HA KOHCYJIBTAIIMH, HA
MPaKTHUECKOM 3aHATHH.
JlaboparopHsbie
MeTOAMYECKHE YKA3aHHSI [10 BRIIOJIHCHUIO 1abopaTOpHLIX paboT
3AHATHA
PatoTa ¢ KOHCIIEKTOM JSKIHH, MOArOTOBKA OTBETOR K KOHTPOJILHEIM
KosnoxBrym
BOIIPOCAM H JIp.
[ToAroToBK2 K ITpH OArOTORKE K 3a4eTy HEOOXO0AHMO OPHEHTHPOBATHCH HA KOHCTICKTBI
3a4yery neKuui, peKOMSHAYEMYIO IMTEPATYpPy H Ap.
PaGoTa ¢ KOHCIEKTOM JICKI{HH, II0ATOTOBKA OTBETOB K KOHTPOJIbHBIM
TecTupoBaHue BonpocaM. [Ipy OArOTOBKE K 3a4eTy HE0OXOAMMO OPHECHTHPOBATBCH HA
KOHCIIEKTRI JIEKLHH, PEKOMEHAYEMYIO THTEPATYPY.
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©OHJABI OIEHOYHBIX CPEACTB

Ipunoxenne 5
K patoueil nporpaMme JucoHENIHHBY
«MarepHanoBeeHHE H TEXHONOTHH KOHCTPYKIHOHHLIX MATEPHANOBY»

Onenueanue ypoBHs YIeOHEIX DOCTHKESHHH CTyACHTa OCYINCCTBIACTCA B BHJAE TEKYIIEro,
pyOEXHOTO H NpPOMEXYTOYHOrO KOHTpoJiA B cooTBeTciBHU ¢ IIOJIOJKEHWEM o nposesennu
TEKYLICTO KOHTPOJIA YCIEBAEMOCTH M MPOMEXYTOYHOM arrecTauuu cryaentos BITY «BOEHMEX».

DoHALI OLEHOYHBIX CPEJICTB, NO3BOJMIIOIIAE OUEHHTL pPE3yjJbTaThl OOYYEHHS NO JaHHOMN
AHCUHEILUIHHE, BKIIOYAIOT B ce0;
KOMIIICKT THIOBBIX BONPOCOB 10 TeMaM mpHbeaeH B YMK 1o aucunuse:;
maGNOHBl OTYETOB N0 NaGoPaTOpHEIM paboTaM 14 IT MO AHCHMIUTHHE Pa3MeNICHbI B TIOCOOHH
Bopobeesa I'.A, Cxmanmosa E.E., [Ilerpenko 10.A Marepranopenenne. JlaGopaTopHrii
npaktakym. CII6, BI'TY |, 2010c¢.125, Takxe B 3JIEKTPOHHOM BHJE B OuOmuoreke BI'TY;
B 00pasiibl BEIIONHEHHA NaGopaTopHeX pabot Ne 1-9 npusesens: B YMK no JHCLHIUIHHE;
KOMILICKTB! OMNIETOB K 9K3aMeHY npuBeeHsl B YMK no aucuummse.

ITacmopt oHra ONEHOYHEIX CpeCTR
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11 14 4 - 2 7 W 1o J10 |10 10 10 110 |10 | 10 | Bonro

IBeTHne
8 | merannu m %1% {% % (% |% |% |% |% |cu
cnaaBLt TECTA
$ 13 [3 |- . 5 1010 1o J1o Jio Je]1e[10{10 {sonro
9 Hemerannuue % % % % % % % % % Chbl
CKHe H TECTA
KOMNOIHUHOH
Hbie
MAaTEPHANLL
BCErO MO JHCUMIIMHE | 10 | 5t | 33 | - 17 57 10 f1o fio J1o Jro {10 10 [to Vo
8 0 o Jo Jo o [o Jo {o |o
% 1% 1% | % |% {% |% v {%
Kpurepnu onenuBanus
JlaGoparopubie paGoTh
Homyek x JIP

Honyck x semonnenuro JIP nponcxomur NpH YCIIOBHH HAIHYHA Y CTYACHTA NEYaTHON HIIH
PYKOIIHCHOW BEPCHM THTYJILHOIO JIHCTA OTYETA 11O naboparopuoii paGote, a Takie HANMYHA yYeOHUKa,
B KOTOPOM NpHBeaEH wabion 5Toi nabopaTopHoif paboTel mocobue BopobGbepa I'.A, Cknannora E.E.,
[lerpenxo 10.A. MarepuanoBeaenue. JlaGoparopugiit npaxtuxym. CI16 , BI'TY , 2010c.125, Take B
3NEKTPOHHOM BHAe B GuOaunorexe BI'TY.

OTtyer no JIP
Otuer no naGoparopHoii paboTe mpeAcTaBidAeTcd B NMEYATHOM MIH JIEKTPOHHOM BHIE B

¢opmare, npeaycMOTpPeHHOM WIAGIOHOM OTYETA [0 nabopaTopHoii paGoTe. 3amuTa 0TYETA HPOXONT B
hopme moKNana CTYAEHTA 0 BHINGTHEHHOM paGoTe H OTBETOB Ha BOIIPOCH NIPENOAABATENA.

B ciy4ae ecnu ofopmieHne oTdeta M noBeAeHNUE CTYAGHTA BO BpeMs 3alTHI COOTBETCTBYIOT
YKa3aHHLIM TPeOOBAHHAM, CTYAEHT NOJY4aeT MAKCHMABHOE KOMYECTRO Gannos, pasroe 10.
OCHOBaHMSAMH JUIS CHHOKEHHS KOJMYECTRA GAIIOR B AHanazoHe oT 1 10 5 SrisoTes:

¢ HebperxHoe BEMOHEHHE — 2 Galia,

*  HH3KO0€ KaYeCTBO rpaMuecKoro Marepuaa (HeBEpHbI BRG0P MacirTaba depresei,

OTCYTCTBHE YKa3aHUs ¢IHHMII U3MEpeHus Ha rpapukax) — 3 Gaina.
OTyeT He MOXET GBITH NPHHAT H NOANEXUT A0paboTKe B ClIydac:
OTCYTCTBHUS HCOOXOJUMBIX Pa3/IeiioB,
OTCYTCTBUS HEOOX0MMOTO IpadhMIecKoro MaTepuaa,

HEKOPPEKTHOM 00paboTKU pe3ysIbTaToB H3MEpeHHH,
HEBEPHBIE OTBETHL HA BOMPOCEH! MPENOAARATENS], PACKPBIBAIOIHE CYTh JIAGOPAaTOPHOM paGoThL

JlaboparopHas paboTa 3aYMTHIRACTCA NPH HONYYEHHH CTYAESHTOM Gojee 7 Gaion.
Tect: Tect Bkmouaer B cebs oTBETH! Ha Bonpockl. [Ipu otBete Gonee, yem Ha 70% BOMPOCOB TeCT

CUHATACTCA COAHHDIM.
xao

3auer

3ayeT NpoBOAUTCA B hOpME TECTA.
3auet BEICTABNAETCA NPH NMPAaBHILHOM OTBETE Ha 70% BOIpocoB TecTa.
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INpuaoxenue 6
K padoueli nporpaMMe AHCUKIJIUHEI
«MaTepHaIoBeIeHHE»

CIIPABKA
o Haauuun B Subnuorexke BITY «BOEHMEX» um. 1. ®.Ycrinosa y1ebHoii aurepaTyphl

1. HaumeHOBaHKE JHCIHMIUTHHBL MaTepyuanoBeIcHHE M TEXHOIOTHH KOHCTPYKIIHORHBIX
MaTEpHANOB

2. Kadenpa: A2 «TexHONOTHH KOHCTPYKIMOHHBIX MaTEPUAJIOB ¥ MPOU3BOJCTBA PAKETHO-
KOCMUYECKOM TEXHHKH»

3. IlepeueHp OcHOBHOM y4eOHOH muTepaTypbl (@BTOPBI, HA3BaHHE, HAIMYKE rpuda
Muno6pazosaaus, YMO, HMC, apyroro MHHHCTEpCTBA WM BEIOMCTBA, BBIXOAHDBIS JAHHLIC,
KOJIHUECTRO SK3EMILIAPOB):

1. Apsamacoe, Baaanmup Bopucosuu. Marepnanosenenne [Teker] : yueGuux ans By3os / B. b.
Ap3amacos, A. A. Yepenaxun. - M. : Axanemus, 2013. - 173 ¢. : rpag., cxembl, Taba. - (Beicee
npodeccuonanbhoe  obpasosanue.Mawmnoctpoenne)  (bakanaspuar). - KONMHUPOBAHHE
3ATPELLEHO. - Bu6nuorp.: ¢. 170. , - Kontp.sonpockt: B konue raas. - ISBN 978-5-769 KOJL3K3.-51
2. /KoncTpykusonnbie cranu 1 ciiasst [Texer] @ yueGroe nocobue mns sysos / T A. Bopo6béra [n ap.]
. pen. I'. A. Bopo6séga. - CII6. : [onurexnuka, 2013. - 439 ¢. : cxems, Tabn., oto, rpad. - (Yuebuoe
nocoBue s By30B). - Bubmuorp.: ¢. 436-439. - [Ipun.: c. 413-435. - ISBN 978-5-7325-1010-2 : . kON.3K3.-
140
3. Mavepuanosenenme [TekcT]:naGoparopHelit npaktukym [Ans By3os] / BITY "BOEHMEX" vm. 8. @.
Ycruuosa ; pea., cocT. [. A BopoGbéea, cocT. E. E. Cknagnoea, cocT. 10. A MNetpenxo. - CN6. : [6. u],
2010. - 126 , ¢.: rpad., Cxembl, Tabn., ¢oTo. - Mpunoxernsa:c. 113-125.. kon.sks.-..384
MatepuanoBefieHne [SNeKTPOHHLIA pecypc] : nabopaTopHbii npakTukym [ans eysoe] / BITY

"BOEHMEX" um. [1. ®. YcruHoea ; pea., coct. . A. BopoBuésa, cocr. E. E. Cknaawoea, cocT. 0. A
NeTpeHko. - INeKTPOH.TekCToRbIE AaH. - CTI6. : [s. n.], 2010. - 1 5n. XECTK. gMCK ! rpad., cxembl, Tabn.,
¢hOTO. - DNEKTPOH.BEPCHS NneY. Nydnukauum \ib_serverielres\elr01496. pdf. - Npunoxenus: c. 113-125

4. IMaTepuanoBefeHne U TEXHONOIUA KOHCTPYKUMOHHBIX MaTepnanos [Teket] : yuebHuk ans
Bysos / B. B. Apsamacoe [ ap.] ;pea: B. B. Apsamacoe, A. A. YepenaxuH. - M. : Akagemun, 2007.
- 447 ¢. : rpach., cxemul, Tabn. - (Beiclwee npogeccuoHanbHoe o6pasoBaHue. MalMHOCTpOEHNE).
- ABTOpbI yKa3.Ha obopoTe TuT. nucta, — KOMUPO-BAHUE 3ANPELWLEHO. - Bubnuorp.: c. 442-
443. - KoHTp.BONPOCH: B KOHUE rnaB. - ISBN 978-5-7695-4186-5 : kon.ak3.-151

4 [Nepeuedn JONONHHTENBHOM TUTEPATYPH (ABTOPBI, HA3BAHHE, HANMYHC rpvipa MunobpasopaHus,
VMO, HMC, npyroro MEHHUCTEPCTBA UM BEAOMCTBA, BHIXOAHLIE AHHBIE, KONUYECTBO IK3IECMIUIIPOB):

1. Hucrpymentansnsle Mavepuansi [TekcT] : yaebnoe noco6ue s pyzos / . A. BopoGuésa [u ap.].
- CI6. : Tlonurexuuka, 2005. - 271 ¢. : ua., rpad., Taba. - Bubnuorp.: ¢. 259-265. - Ipunoxenne: c. 248-
258. - 06 aBTOpaXx: c. 270-271. - ISBN5-7325-0706-X . Kon.’K3.-.74
2. Bopo6béea, T'anuna Anexcanaposna. OcobeHHOCTH 0002HAYEHNA cTaneid M CIUIaBOB B
HALMOHANBHBIX CTAHJAPTAX Pa3HBIX cTpaH [DnexTponubil pecype] : [yuebnoe nocobue ans ry208] / I". A.
Bopo6bésa, E. E. Cknapsosa ; BI'TY "BOEHMEX" um. 1. ®. YcruHOBa. - DNEKTPOH. TEKCTOBBIC AAH. -
CII6. : [6. u.], 2015. - 1 an. xectx. Auck : Tabn. - \Wib_server\elres\elr02222.pdf. - Bubmuorp.: c. 77. -

OcuoB.cokpant.: ¢. 76. - B.. %
JlupexTop 6ubAOTEKH Cecuna H.B. / )

-~
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Hpunoxenue 7
K paboueli nporpamme AHCUHIVIHHBI
«MaTepUanoBefeHHE H TEXHOMOMHA KOHCTPYKUHOHHLIX MATCPHANOB?

JIMCT U3MEHEHHH, BHOCUMBIX B PABOUVIO [TPOI'PAMMY

Ha 201_/201_ yueGHEI# roa

B pa6ouyio nporpaMMy BHOCATCA CNEAYIOLIUE H3MEHEHUSI:

Bce usMeHeHns paGodeii MpOrpaMMBl PacCMOTPEHEI H OS00PEHRI Ha 3aceJaHUU Kade bl
(kadempa-pa3paGoOTUHK)

" "

201 _r. 3apeayromuit kapeapoi

BHeceHHbIE H3MEHEHHS COTJIACOBAHEI!

" "

201 r. 3apeayromuit kadenpor (BRINyCKatOLIEH)
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