¢enepa.llbuoe roCy/[apCTBEHHOR 6!0}1)KBTHOE obpazoBarenbHoe YHPEKACHHE BbICLIEro 06pa3oBaHus
«BAJITHUCKUU I'OCYJAPCTBEHHbBIN TEXHUYECKHUII YHUBEPCUTET «BOEHMEX»
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boponaskun B.A.
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PABOYAS ITIPOI'PAMM

Hanpasaenne/
CHENHATBHOCTD
NOArOTOBKH

11.05.01.  Pannosnektponnbie crctems
NPOM3BOACTBO M SKCTUTYaTAlHsi paKeys,;

YOpaBJICHUA JiIeTATEJIbHbIMH anriapatamu,
TCXHHYCCKHUE CHCTEMbI.

Cunennammsanus/npodu
Jb/mporpamma
NOArOTOBKH

Pamuonokaunonnbie cucremsl u kommnekcsl (M4); Mozenuposanue u HHOOpPMaALHOHHBIE
TEXHOIOTHH  MPOCKTHPOBAHMS  paKeTHO-KOCMUUeckuX cucteM (Al); TMunorupyembie n
ABTOMATHYECKHE  KOCMUueckue annapatel W cuctembl (A3); [lyckosble ycTpoiicTsa,
IPAHCTIOPTHO-YCTAHOBOUHOE  000pyZ0BaHHE ¥ cpeacTBa  OGC/IYKHBaHMS CTapTOBbIX
KOMILICKCoB (A4); [TpoekTUpoBaHHe KUAKOCTHBIX PAKeTHBIX ABHraTesieil (A8); IlpoekTHas
OaumcTuKa pakeT M KOCMHYecKMX cucteMm (AS): CHcTeMsl ynpasienus paker (M9);
Buewiiee npoektupoBanue n 3PeKTUBHOCTb ABUALIMOHHBIX 1 PAKETHBIX OPraHMU3alMOHHO-
TEXHINCCKHX cueteM (Al).

Yposens BbicHIero
obpaszoBanus

CrCLHAJIUTET

®opma obyueHusi

OYHas

A\ = PUieTHO-KOCMHYECKOM TEXHHUKH,

®akyabTer :
Y H - Hiipopmaumonnbie u ynpasnsiouwme cuctemsr; YBI
Al «Pakeroctpoenue»; A3 «Komuueckue anmnaparel u aBurarenn»; A4 «Craprosble
B TEXHINCCKHE KOMILIEKCh! PAKeT H KOCMHYECKHX annapatosy; AS «[Ipoueccos ynpasienusy:
bmy(cl:calomaﬂ A8 «/lBuratenu u HHEpProyCTaHOBKH JIETATEIbHBIX anmnaparoBy; U4
kadeapa

«Papiiosnekrponnble cuctemsl ynpasienus»; U9 «Cuctem YIPaBJIeHUs U
KOMIILIOTEPHBIX TeXHOI0rHIY; YBII,

Kagenpa-paspadorunk |
paboueii nporpammbI

A2 «TexHONOrHH KOHCTPYKLIMOHHbIX MaTepUajoB W MPOM3BOJACTBA PaKETHO-
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JIMCT COI'JTACOBAHUSI

PABOYASI  [IPOFTPAMMA  COCTABJIEHA B COOTBETCTBMM C  TPEROBAHUSAMH ®EJAEPAJIBHOI'O
FOCYJAPCTBEHHOI'O OBPA30OBATEJILHOI'O CTAHIAPTA (®I'OC) BO 10 HATIPABJIEHUAM MOJI'OTOBKH:
12.03.03 ®otonika 1 ontounpopmaruka; 13.03.01 TernmosHepreTika 1 TEIIOTEXHHKAL 13.03.03 DnepreTnyeckoe MalnHOCTPOCHHE!
15.03.01 Mammunoctpoenue; 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOMHUECKOE obecrieycHiie  MalMHOCTPOUTENbHBIX  MPOU3BOACTB,
15.03.06 Mexarponnka 1 poGototexuuka; 27.03.04 Vripapnenue B TEXHHUECKHX CHCTCMAX 24.03.01 PaxeTHble KOMILICKCBI H
kocmonapTuka: 24.03.05 JIpuraresnu JeTaTeNIbHbIX annaparos

MaTepHaJIoB H Npou3BOACTBA parer HO-KOCMHYECKOI TeXHHKH»
- /:Bopobwea I'.A., npochcccop, K.T.H. /

Dkenepr(bl): AoueHT Kadeapsl «[loxkapHoii 6e30TIaCHOCTH TEXHOJIOMHYECKHX MpolieccoB U nponsgacTey GI'BOY

[IporpaMmy cocTaBu/Iu:
Kageapa A2 «Texnonoran KOHCTPYKIHOH
Cxaaanosa E.E., npodeccop, k.T.H.  /

Ilpeo6paenckast M.A, accuctent  /

BO Canxr-Ilerep6yprekoro yuusepeurera ['TIC MYC Pocenu, K.T.H. Kanoumnkxona E.H. /
[Tporpavma paccMOTpeHa Ha 3aceaHHuH kadenpbi-paspaborumka paboyen nporpammblA2 «Texnosoruft KoH-

CTPYKUHOHHBLIX MATEPHAIOB W IPOH3BOACTBA PAKETHO-KOCMHYECKOIl TeXHHKID
«_» 2018 r. Auaprokud A.JO.K.T.H.; npog. / ﬁ /
[IporpaMma paccMOTpPEHA Ha 3ace/laHiK BBIMYCKAIOWMX Kadeap:
Al «PaketocTpoeHue»
« __» 201 r. 3asemytoumii kadpenpoii A.T.H., npod. _boponaskii B.A./
A3 «Kocmuueckue anrnaparhbl H ABUraTesim
G 201 r. 3apemyrowmii kadenpoii 1.7.H.. npod. Babyk B.A. /
A4 «CrapToBble M TEXHHYECKHE KOMIIEKChI PAKET 1 JIETATEIbHbIX annapaTosw
« _» 201 r. 3asenywoumii kadpenpoii A.T.H., npo¢..Jlon6enkos B.I". /
A5 «Ilpouecco ynpaBieHHs» 4
« » 201 r. 3asenyromwmii kapeapoit 1.1.H., npod. Tonnerui O..A z ﬁy
A8 «JIBuraTenu v 9HEProyCTaHOBKH JieTaTe/IbHBIX annapaToBy L
«_» 201 r. 3aseayiomwii kadeapoii K.T.H., 10LL.. Jlesuxiil AA. L
14 «PaauodrieKTpOHHbBIE CUCTEMbI YTPaBICHHD) ﬁa/
«__» 201 r. 3asemytowwmii kageapoii A.T.H.. rou. Crpaxon C.IO./ /

M9 «CucTem yrpasieHus U KOMIbIOTEPHBIX TEXHOJIOT Ui
« _» 2011 Aasenyiomuﬁ kadeapoit k.T.H., nou.Marsees C.A. /~% /
VBIL] YueGHbii BOCHHBIH LIEHTP 4
« » 201 r. Havanenuk YBLLK.T.H., 101L Bypkosenxuii K.

PaGouas nporpamma o100peHa Ha 3aceaHuu Y4ueOHO-METOIMYECKOi KOMUCCHH 110 VKPYMHEHHOW Trpyrnne
HanpasjieHUi U CrelralbHOCTeH MNOArOTOBKH (YMK no VI'HuCIl):

11.00.00 Drexmponuxa u cucmemul cea3u M
«_» 201 r. Ilpeacenarenr YMK no YI'HuCII a.1.H., aoLL. Crpaxos C.10./ /
24.00.00 Asuayuonnas u pakemHo-KOCMU4ecKas mexHuxa
«_» 201__ r. [Mpeacenarens YMK no YI'HuCII a.1.H., npo¢. Bopoaaskun B.A. /

27.00.00 Vnpasnenue 6 mexnuueckux cucmemax

«_» 201 r. lpeaceaarens YMK no YI'HuCII Kr.1., npod. Eropenxos JI.C. / \
(D.H.0., va.cmenens, y4.36anue)
VueBHas AMCLMIUIMHA obecrieueHa OCHOBHOH JIMTEPaTypoi.
«__» 2018 _r. Jlupextop 6ubnuorexu BI'TY Cecnna H.B. / /



PABOYAS TIPOI'PAMMA THCUMILIUHEL
MarepuajioBegenue u TeXHOAOrHH KOHCTPYKUHOHHLIX MaTEpHAIOB

Pazuesr paGoydeit mporpamMmer

1. HEJW OCBOEHUSA JUCHTHUTIIAHDBI ... e 4
2. MECTO TUCUWIUTHAHBI B CTPYKTYPE OOITBO ..o 6
3. CTPYKTYPA W COMEPXKAHUE JIACLIVTIITHDB ... 7
4. @OPMBI KOHTPOJII OCBOEHMS JIACTIANITEAHDL <o 11
5. YUEBHO-METOAMYECKOE U MTHOOPMATIMOHHOE OBECTIEYEHUE JUCIIMTUIMHEI...... 12
6. MATEPUAJIBHO-TEXHUYECKOE OBECTIEYEHME JUCIATIAFBI .o 13

Iprioikenns k paGoucii nperpaMMe JHCLUNIMHDI
llpunoxenue 1. Annoranus paGoveif IporpaMmeL
Hpuiaoxenne 2. TexHonornw H GOPMEI Iperogapanus
Hpunoxenue 3. Yuebuo-Meroandeckoe obeceuelne caMocTrosSTebROit paboThl
Ipunosxenne 4. Metonuueckue ykasauusi 1ns 06y YAIOHEXCS 110 OCBOCHMIO AMCIIHIUIMHE]
IIpunosxkenne 5. DOHUb! OIENOUHEIX CPEACTR
Hpmnoxenne 6. Crpaska o nazuwim B Gudmmorexe BI'TY «BOEHMEX» um. [1.®.YeTurosa
y4ebuo# IHTepaTypht
Ipunoxenue 7. Jluct naMeneHnit, BHOCUMBIX B paBouyro IPOrpaMMy
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Llemeio  u3yueHuns

1. HEJA OCBOEHWS JTUCIHUIIJIAHBI

JUCIIHIUIHHEI

SBISICTCAd  QOPMEPOBAHHE Y

CTyACHTA

CIICEYIOIINX

MPO(GECCHOHATBHEIX  KOMICTCHIMH Ha YPOBHAX B OONACTH MATCPHAIOBEAEHHS M  TEXHOJOIHH
KOWCTPYKUMOHHBIX MaTepHaloB, HEOOXOMUMEIX /IS IOATOTOBKY DAKANABPOB, CIIOCOBHEIX K CO3AAHUIO KU
MCIIOTb30BAHMIO HOBEIX MAaTEPUAIIOB ¢ 2aJaHHEIMH CBOHCTBAMH, KaK B HAYJIHBIX Jab0opaTophax, TaK ¥ B
YCTOBHAX NMPOH3BOACTBA, APYToH MPaKTUYSCKOHA AEATEALHOCTH.

CBOAHBIH JIHCT KOMIICTENIHIT

HanpagsicHue .. YpoBensn
Ilepevens xomieTeHIgHit
MNOoATOTOBKH KOMIOETCHI MU

Creunamisauys: * OIIK-~2 — crocobHOCTL AEMOHCTPUPOBATh GA30BkIE

Monennposanne W | 3HaHHA B OBNACTH eCTECTBEHHOMAYYHBIX AMCUMILINY,

UH(POPMALWIOHHEIE | [OTOBHOCTHIO BBISBIATE €CTECTBEHHOHAYYILY 10

TEXHOJIOTKH CYIMHOCTL  TIPOONIEM,  BOZHMKAKOIIHX B XOuC

NPOCKTUPOBAKMA npodeccHoHaTeHOl ASATENTEHOCTH, NPUMEHATL AMA WX

PAKeTHO- Da3pelleHHsi  OCHOBHBIE  3@KOHBl  €CTECTBO3HAHWA,

KOCMUYECKHX MCTOJbI MaTeMATHYECKOTO aHANU3a M MOAENHPOBAHMUS,

cucTeM TEOPETHIECKOTQ M 3KCIIEPHMEHTAIBHOTO HCCIICAOBAHUS,

{Kadenpa Al)

¢ OIIK-2 — crnocoOHOCTE ASMOHCTPHpPOBaTh Ga30BbIE

Crneuvanuzanus: 3HaRW B O0JIacTH €CTECTBEHHOHAYJHBIX AMCLMILINH,

IuroTupyeMele  u | roToBHOCTEIO BLISIBISTE €CTECTBCHHOHAYUHYIO

aBTOMATUUECKHE CYWHOCTL  Npobnem,  BOSHMKAWWHX B XOHE

24.05.01 KOCMUUECKUe Npo¢eCCHOHANTLHON ASATENBHOCTH; NPUMEHHTH AN HX
O LMAnsHbG anmaparst U | pa3pellieHis  OCHOBHBIE  3aKOHBEI  €CTECTBO3HAHMA, }
P —— CUCTEMbI METO/Ibl MaTeMATHUECKOrO aHaNN3a W MOASTHUPOBAHMS, [oporopstit
(Kadeapa A3) TCOPCTHYECKOTO H IKCNEPHMEHTAJILHOTO NCCITEJOBAHKA. YpOBEHb
TEXHHUYGCKHE
CHOTEMBL. ¢ OINK-2 — cnoco0HOCTL AEMOHCTPHPOBATL GA30BKIE
. | 3HaHUA B 006MacTH eCTECTBEHHOHAYYHBIX AMCLMMINH,
Cneunanvzauus:

Myckoseie P'OTOBHOCTBIO BLISABJIATH €CTECTBEHHOHAY YHYIO

yerpoticrsa, CYWHOCT,  npobaem,  BOIHWKAIIHX B X0o#de

TAHCTOPTHO- npodeccuonanpHOR ASATENLHOCTH; TPUMEHATL A HX

YCTAHOBOUHO® PaspelUCHUA  OCHOBHBIE  33KOHBI  €CTECTBOSHAHUA,

ofopyroRaHEE T METOMEl MATEMATHYECKOTO AHANH3A W MOZCIHPOBAHUS,

cpencTsa TEOPETUYECKOTO U BKCNEPHMEHTANBLHOTO HCCNEAOBAHYS,

D — e IIK-16 — cnos:_oﬁuocn NPOBOIUTL PeriaMeHTHbIE

MCNLITAHHSA B 1a0OPaTOPHBIX K NMPOM3BOACTBEHHAIX

CTRPTOBRIX YCIOBUAX oGpabaTLBaTh pPe3ynbTATHI

KOMIUIEKCOB ’ "

(Kadenpa A4) BKCTICPUMEHTAMIbHLIX  HCCICIOBAHUNE € TNPHMEHEHHEM
COBPEMEHHBIX  WH()OPMAUMOHHBIX  TEXHONOTHH W
TEXHHYECKHUX CPSACTE.

* ONIK-2 - cnocoGHOCTh AEMORCTPUPOBATh (Aa30BbIE 3HAHWS B OONACTH
€CTECTBEHHOHAYY HBIX AMCUATLINH, FOTOBHOCTLIO BBIRIATD
ECTECTBeHHOHAYUHYIO  CYWHOCTh  HpoOneM, BO3HHUKAIOIIHX 8  Xo#e
NPOGECCHOHATBHON NIeATENHOCTH; NPHMEHATE IL UX Pa3pPelIeHWs OCHOBHBIE
3aKOHbl €CTECTBO3HAHNA, METOIBI MATEMATHIECKOTO AHAMN3E H MONUCIMPOBAHHI,

TEOPETUUECKOTC H IKCICPUMEHTANBHOTO UCCIIEROBAHNA.
Ha;}:_'aﬂusl;g‘:mo_ * OIIK-3 — ¢cnocoBHOCTE BLIABIAThL CCTECTBEHHOHAYUHYIO CYIUHOCTB Ipobaen,
BANIACTHYECKOE BO3HUKAIOIIUX B XOA€ NPO(ECCHOHANBHOH AEATENHHOCTH, NPUBMNEKATH I MX
0GECIICUCHHE petueHna GUHKO-MATEMATUYECKHH anmnapar. Ioporonuiii
T — ¢ OK-10 — cnoco6HOCTE CaMOCTOSTENEHO TPUMEHATh METOABl H CpeacTBa YpOBEHB
KOCMUYCCKOH NO3HANHA, OO0y4YeHHMS W CAMOKOHTPOJS ANA npuoOpEeTeHUs HORMX 3HAHUN M
O yMEHHH, B TOM uMCIE€ B HOBLIX 00NacTAX, HEMOCPENCTBEHHO HE CBAZAHHBIX C
OCHOBHOHU cepoit ReATENBHOCTH, Pa3BUBATH COLMAILTHBIE B AIPO(GECCHOHATBHBIC
KOMMETEHIMY, M3MEHATH BMA W XapakTep CBoeH MNPodeccHuoHaIBHOl
NESITENBHOCTH,
¢ OK-9 — crniocofHOCTh K JIOTHMECKOMY MBIIUIEHUIO, 060BIIeHNIO, aHamnusy,
KPHTHYECKOMY OCMLICICHUIO, CHCTEMATU3ALNE, JIPOTHOINPOBAKMIO, 1I0CTAHOBKE
UCCNEA0BATENLCKYX 34034 U BRIOODPY NyTe MX AOCTHKEHUSL.
24.05,02 ¢ OK-10 — crocofHOCTS CaMOCTOSTEALHO MPUMEHSITh METOAbl W CPENCTRA [Toporoseiit
IpoekTupoBaHme no3Hanug, O0YYEHH M CAMOKOHTPOAA U NMPHOOPETEHHA HOBLIX 3HAHAN U YPOBEHD
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ABHAUWOHHLIX U

yMEHI/l[:I, B TOM YMUCIIE B HOBBLIX Oﬁl'[&CTSIX, HEMOCPCACTBECHHO HE CBSI3AHHLIX ¢

PaKeTHBIX OCHOBHOH C(hepoli AEATENLHOCTW, PA3BHBATE COLMANBTHBIC i NPOHECCHORANbHbIE
IBUrarenei KOMNETeHUHY, MIMEHATE BWI W  XdpakTep cBoell  TpodeccaoHaTLHOM
JESATENBHOCTH.
*« OK-19  -cmocoGHOCTL  COBEPIIENCTROBATE W Pa3BHBATh  CBOM
HETSICKTYAIbHBIH H O0WEKYIbTYPHELH YPOREHE.
11.05.01 * OIIK-5 ~ CnocobHOCTb BBINONEATH ONBITHO-KOHCTPYKTOPCKHE paboTH ¢
PagnosnexTpounsie | yqerom TpeGoBaHUWH HOPMATHBHBIX JOKYMEHTOB B OONacTH PajHO31eKTPOHHOMN Noporoserii
CHCTEMBL 1 TEXHWKH ¥ MHQOPMAIHOHHO-KOMMYHUKALIMOHHBIX TEXHOMOT Uit YPOBEHb
KOMIUIEKChL
* OIIK-4 - cnocofHocth cobmpath, o0OpadaTeiBaTh, aHANMIMPOBATh W
CUCTEMATHUIHPOBATL  HAYYHO-TEXHUHECKYIO  HWH)ODMAWMO 10  TEMATUKE
HCCIeNOBAHMA, HCIIONB30BATL AOCTIDKEHHS OTCHECTREHHOM ¥ 3apyBex ol HayKy,
TEXHWKW W TXHOJOTUH, & TAKAKE BJIAAETb OCHOBHBIMH MpHEeMaMH oGpaloTku u

27.05.01 NPENCTARACHUS SKCIIEPUMEHTATLHRIX JAHMAb(X,

PaxeTHbie * OK-10 — cnocoBHOCTE caMOCTOATENLHO HPHMEHATL METONBl W CPeAcTBa Tloporopriii
KOMINIEKChE U MO3HAHKUA, OBYYEHWA W CaMOKONTPONA AN TPHOOPeTeHWs HOBBIX 3HAHMH U YPOBSHB
KOCMORZBTHKA YMEHAN, B TOM YHCJIE B HOBLIX OBMACTAX, HENOCPEACTBEHHO HE CBA3AHHBLIX C

OCHOBHOH ¢(hepoil NEATENLHOCTY, PA3BHBATH COLUANETHEIE W MPOPECCHOHATHHETE
KOMNETCHUMH, M3MEHATb BRJl ¥ XapakTep CBOed mpodhecCHOHANBHON
AESTENLHOCTH. .

24.05.06 ¢ [TK-26 — Crnoco0RocTs Ha OCHOBE CHCTEMHOTO 110AX04a pa3padarhiBaTh

Cucremnt TEXHOJIOMHYECKUS TIPONCCCH M3rOTOBIAEHHS AeTaliel u y3nos, cb6opku npuGopos Noporossli
yOpaBAeHUs Y arperaTtoB CWCTEM YIPABJICHMS, HABMTAUWOHHBIX KOMMONCKCOB NOZBMIKHBIX
NeTaTeNhHBIMU o0BeKTOB, ypopets
annaparamu

@OpMHpOBaHMIO YKa3aHHbIX KOMIICTEHITHK CILYUT AOCTHKCHUE CIICAYIOLINX PE3YILETAICB

00pazoBaHNA:
3HAHMSA:

-3aBUCHMOCTH MEXaHMYECKUX, QH3UKO-XMMHYECKUX CBOMCTB KOHCTPYKIIHOHHbIX MATEPUAIIOB, OT
TEXHOJIOTHH [TPOM3BOACTBA, CTPYKTYPbL M TEXHOJIOTHH 00paborKy.,

-IMETh IIPEACTABRICHUC 00 OCHOBHBIX HAyYIHO-TCXHUICCKHUX npoﬁneMax U [IEPCHeKTHUBAX

Pa3BUTHA MATEPHANOBEACHNA H TCXHOJOTHH KOHCTPYKITHOMHEIX MaTepHaIos,

YMECHUN,

-HCIIOJIB30BaTh IIONYYCHHEIC 3HAHNA B CBOEH YUeOHOH H TPodeCCHOHANBHOI ASATERBHOCTH,
-060CHOBAHNO BEIOMPATh TEXHONOTHH YHPOUCHUS U 00pabOTKH KOHCTPYKIHOUHEIX MATEPUAJIOB;

-UCITONB30BaTh CTAHAAPTHI M APYTHE HOPMATHBHBIC IOKYMCHTBI IIPU KOHTPOJIC Kadec1Ba H3enui,

HOJB30BATHCS O0IEHAYIHOH U CIIeITHANEHON TUTEepaTypOii.

-BI4ACTE HABBIKAMHU II0 QHAAM3Y KOHCTPYKIIHOHHBIX MAaTSpHANIOB OAId 00OCITOBAHHOLO Bblﬁopﬂ

MaTEePHAIOB U TEXHOJIOTHH HX 00paboTKU Il KOHKPETHOTO N3CIIHL.




2. MECTO JUCUMILJIMHLI B CTPYKTYPE OOII BO

Jucrmunga «Mamepuanosedenue u mexnoi02us KOHCMPYKYUOHHBIX MAMEPUALOE» IBIACTCS
MAUCIUTUIHHOH §a30BoH 4acTi Ooka I mporpaMMblL.

Couepxanye JUCIMIUIAHEL SIBISIETCH MOTHYECKUM [IPOJOIDKEHUEM COMEPIKAHMUS ANCI{HIIINH!

- Ou3uku: GHU3HIECKHE METOABI MCCACTORAHMA, 3aKOHbl an(dysun, TenIonpoBOAIOCTH U AD.,

SJIEMEHTHI PU3UKH TREPIOTC TeNa, TOHATHE 00 SNeKTPOTEXHNUCCKUX BEIIHMUMHAX.

- XumMmnu: (IUKONBHEIN KypC).

u CHYIKHUT OCHOBOM AN OCBOCHMSL AMCLIMIIIMH: «ﬂe’ramn MAIlIKH», ((COHpOTHBJICHI’IC MareprHaloB», «
Texuoaorug KOHCTPYKHHUOHHRBIX MAaTepHaIoB), «Texmonorus MALIAHOCTPOCHUA» W T.I. MaTepHaﬂ
JaHHON JRCIHILIMHbE UCNONB3YCTCA TPHU BHINOJIHCHHK KYPCOBOI'O M UHMIIIOMIIOI'O IIPOCKTUNROBAHN L.

IlpeaBapuTelbHble KOMIETSHIMH, CHOPMHUPOBAHHBIC ¥ O0YHAIOMErocs A0 Havaia W3VISHUS

OUCTTHITIINHBbIL

Hanpagaenue
LOJFOTOBKH

IlepedcHL KOMNETEH U

24.05.01
I [poexTypoBaHe, IPOU3BOICTBO
1 IKCINIYATAUMA PAKET U
P4KETHO-KOCMHMYECKOH TEXHUKH

¢ OIIK-2 - cnocoBGHOCTL OCYIIECTENATh MOMCK, XpaHeHue, 06paboTky ¥ aHamu3
vHpopMaLIMK U3 PANUUBRX NCTOUHUKOB H 6a3 NAamITBIX, TIPENCTARINTE e¢ B TpedyemMom
dopmare ¢ HCHONL30BAHUEM HH(POPMALMOHHBIX, KOMIBIOTEPHBIX H CETEBLIX TEXIIONOT K.

24.05.04
HapuralmoHHo-0aaiucTHYecKoe
obecrneueHHE TIPUMEHEHNA
KOCM l’l‘ieCl(Oﬁ TEXHUKH

s OITK-3 - B1ajCHKUC OCHOBHBIMW METOAAMH, cnocodaMu U CPEACTBAMM TONYHEHM,
XpaHcHuA, nepepadoTky nHhopmaunn,

24.05.02
IpoexTHpoBaRne aBUALHOHHBIX
W PaKeTHRIX ABUTATENEH

¢ OTTK—1 ¢rnocolHOCTRIO TIPEICTaBNisTL dAEKBATHYIO COBPEMEIINOMY YPOBHIO 3HAHMI
HRYYHYHK) KAPTHHY MHPA Ha OCHOBC 3HAHMA OCHOBHBIX MONOACCHHHE, 3aKOHOB U METOACE
CCTECCTBCHHBIX HAYK W MATCMATUKU.

27.05.01
CuenuaibHblc CPranU3a0UOHR0-
TEXHHICCKHE CHCTEMBI.

COBPEMCHHBIC CPEACTBA BBIIIONHCHHA H
qep’re;xeﬂ 1 IOATOTOBKH  KOHCTPYKTOPCKO-

e OIIK-4 - TroTOBHOCTH MPHMEHATH
pelaKTHpOBaHWS  K300pawenuit w
TEXHOJOTHIECKOH A0KYMERTALMHK,




Ob6ias TPy aA0eMKOCTb AMCUMILIMAHBL COCTABNAET 3 3aUeTHBIX equHMLE], 108 uacos.

3. CTPYKTYPA A COAEP)KAHUE JTUCIHTHAIIJIHHBI

3.1 Cogepsranve (AMIAKTHKA) THCITHITHHBI

KYPC

CEMECTP

HOMEPA PAZIENOR

HAVMMEHOBAHUE PA3JIEJIOB U
INJAKTHUHYECKUX EJUHNUI

BCEI'O

AYJHUTOPHBIE

BCEIro
JIEKIHH
Ayantopnmif
NPAKTHKYM (CEMHHAP)
JEABOPATOPHEII
NPAKTHKYM

CAMOCTOATEILIIAS

PABQTA CTY,IEHTOB

OIIK-4

DOPMHEPYEMAS KOMIIETEHLIHA

27.05.01

24.05.06

11.05.01

24.05.01

24,05,02

24.05.04

OX-10

MNMK-26

OJIK-5

OIIK-2

OK-10

OK-19

OI1K-2

OnkK-3

OK-10

OK-9

2*4

JleKuMOHHbIE 3aHATHA

Paspen 1.Crpoenne u cBoiicTBa MeTaNJ0B # CILTABOB.

1.1. Ilpunumnel kaaccuduxauuy matepuanos, OOuwe TpebopaHusa K
MarepuanaM. OKCINYaTAUUOHHBIE, TEeXHONOIMYeCKHe U SKOHOMMYECKHE
TpeboBanua, npegbAeAdeMbie k maTepuanam. [edopmauus M paspylienue
MeTa/uioB. Buapl pazpylieHus. MexaHuvyeckne CBOMCTBA METANNOB ¥ CILTABOB,
MeToabt HCIBITAHUH MEXaHWYECKUX CROHCTB.

1.2 ATOMRO-KPUCTAIUIMYECKOE CTPOSHHE METAIOB U CrutaBoB. JledekThl
KPUCTAIIMYECKOTO CTpoehis. JInddy3ua B KPUCTANITHIECKOM Telle, €& BIUsSHUE
HA CBOZCTBA MATEPUANIOB.

1.3. dopmuporarne CTPYKTYpHl METanios M CINAaBOB B IIpolecce
xkpuctamzauuy Kiaccnpurauua CTPYKTypHbiX ypoedell METannoB H CHNaBOB.
Mertoabt MCCACA0BaHMUA CIPYKTYpSI MATEPHANOR, Texwvonorun
opMoobpazoBaHus 3arOTOBOK U AETANCH.

1.4. Cnocobsl ynpouHeHH: ® $OpMOOOpazOBaHHA METANJIOB M CILIABOB.
Bnuanue muacTHdeckod nmedopMmalMy Ha CTPYKTYPY U CBOHCTBA MAaTepHanOR.
Bo3epar 1 pekpucTaninzanys,
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Pazgen 2.CTpoenne cniasos

2.1.Tunk B3aMMOREHCTBUA KOMIOHEHTOB B cnnasax. CTPYKTYpa CIIaBOB.

2.2.IloHATHs O AMErpaMMax COCTOAHMS CTINaBoB. Meronvka UX MOCTPOSHHA.
Tynel guarpamm coctoaqusn. CoBpeMeHfble crnocodbl TOMYHeHNUS CIUIABOB M
TEXHOJOINH PopMOOOpasoBaHuUA.

12

10
%

190
%

10
%o

10
Yo

10
Yo

10
Yo

10
%

10
Y

10
%

10
%




Paszpen 3. Aene3oyriiepoaucTbie CRIABLI 15 1 J1|IS|IS|15 | 15|18 151S115 |15 15
3.]1. CoepemesrHbie cnoco0bl MAcCcOBOTO NPOM3BOACTBA CTANM M 4YYTYHa. 5(5|% | % | % {%|%]|%]|%]%|%| %
CTpYKTYpHBIE COCTABIAIOILIE XEJIE30YTNIEPOLKCTHIX CIU1ABOB. Y | %4
3.2. TnarpaMma COCTOAHHA KEJe30-YTNepo.
3.3. BruAnwe yINIEpoJa M MOCTOSIHHLEX NpuMeceld Ha CcBoHcTBa CTanei.
CoBpeMenHbie £nocolst NONYYEHUS BLICOKOKAUECTBEHHLIX CTane.
3.4. Vraepomncteie crain. Kinaccnduxauus yrIepomucThiX —cTaneil,
NPHHUKDOL MAPKUPOBKH,
Pazgen 4. Tepmuueckas o6paboTka cTann 13 11|15 15|15 | 15| 15| 15| 15|15 (15| 15
4.1.0611ue cBenenus kiaccubukauus BNOB TepMmudeckoi obpaboTku. S|I51% | % |% | % | % | % |%|%|%]| %
4.2. ®azoBhle OpeBpallieHyd B CIUIABAX JKEAe30-yraepoa. TIpespatenus npn % | %
Harpere (peppUTHO-KApONAHON CTPYKTYPh! B AYCTEHUT. POCT 3¢pHa ayCTennTa.
4.3, Jlpeepalienve  IepeoxNakACHHOTO aycTeHWTa B  (eppuTHO-
LEMEHTUTHbIE CTPYKTYPSI. Huarpamma  U30TEPMHUYECKOFO pacniana
IEPEOXIIAKACHHOrO aycTenuTa. [lepnuTHOE NpeBpanieHne.
4.4, MapTeHCHTHOE mpeBpallieHue M ero ocodeHHOCTH. MapTeHCHT, ero
CTPOEHHE, CBOHCTBA.
4.5. IIpoMexyTouHoe (GeiHHTHOE) DPeBpaLUSHUE.
4.6. TlpeBpallieHUd [IPM HArpeBe 3AKAJCHHOH Ha MapTeHCHT crann (OTnyck
MapTEHCUTA).
Pazgen 5. Texnonorua Tepmudeckon o6patoTKy CT2JH 7 1 (1]16410}|10|10} 10| 10| 10|10 ] 10| 10O
5.1 OTxur, €r0 BHILI K Ha3HAYCHHE, 0 |0| % | % | % | % | % | % |%]|% | %]| %
5.2. 3akanka cranmy. PexuMbl 3axanky. Cpeawl narpepa U OXNaKIEHHA TIPU Y% | A
3aKafke CTajd. BUAbi 3aKanka.
5.3. Otnyck ctanu. BAasl U Ha3HaYEHUE OTRYCKA,
54. TepMoMexanuJyeckas obpaborka CTANH. Texromoruu
bopMoodpazOBaHHE UM YIIPOUHEHUS.
Pazaen 6. TexHONOTHH AOBEPXHOCTHOTO YIIPOYHEHHS! CTAIH 10 1(1|]10{10| 10| 10| 10| 10| 10|10 16| 10
6.1. TlorepxHoCTHAs 3aKalika cTanu. JiazepHas U IUIa3MEHHas 3aKanka. 00| %1% | % |%|%|%|%]|% ]| %]| %
6.2. XuMuko-Tepmudeckad o0paloTKka CTand: LEMEHTALMs, a30TUPOBaHue, % | U

HOHHOE a30TUPOBAHNE. HUTPOUESMEHTANHS,
6.3. TexHONOrHM HaHECEHNA TOHKOIUIEHOUHBIX MOKPHITUHA.

Ja3zepHas XUMUKO-TEpMuyecKas 00paborka,




Pazgen 7. Tcopus sierupoBanus. JIcTHpoOBaHHDBIE €TANY

7.1, Jlerupyiollne 3NeMEHTHI B CTANK, MX BAMAHWE HA NPEBpALIEHUS W
cBoiicrsa crand. Knaccudukanysg Jervposandbix  craneil.  IIpmHOMMBL
MapKHpOBKH. TeXBOJIOTHH MIPOH3BOACTBA BbICOKOIETHPOBAHHBIX CTaEH.

7.2. KoHctpykumobHbie crand. OOwas XapakrepucThka. CTpouTenbHbIe
crann. MaluHOCTpONTENbHbIE  UEMEHTYEMbIE W yRyqOaeMBIE  CTaTH.
Bricokonpodrele ctany. [pyxkuunste crany. HlapukonoxgnnHUKOBBIE CTANTH.
TeXHONOrwH YIPOYHEHUA, CBOWCTBA U Ha3HAYEHHE..

7.3. MACTpYMEHTaNbYBIE CTANK H CItNaBkt, COCTAR, TEXHONOTUH YTIPOUHERHSA,
cBoicTBa. Pexyuas kepamuka. Jinteiinoe npousgoncteo. Jlureiinbie craau.

7.4. Kopposua MeTauioB. Koppo3HOHHOCTOHKHME ¥ OKANMHOCTONKHE CTalH.

7.5. JKapomnpouHsie crami. OCHOBHbIE KPHTEPHH KaponipouHocTy. Cpo#cTRa,
AETHPYIOLME BIIEMEHTH, HasHaueHWe. CmnaBbl Ha OCHOBE TYTOIIaBKHX
METANIOB,
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Paznen 8. LBeTHble MeTAIbL] B CAJABLI

8.1. O630p QYHKUHOHATLHBIX U MEXAHHNYECKUX CBOMCTB CILIABOB HAa OCHOBE
AMOMWHUA, MarHusi, Meay, UMHKA ¥ TUTaHa. CoBpeMeHHbIe cnoco0bl MOMYUSHU.
O0nacTe HX IPUMEHEHHUA.
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Paszea 9. Hemeranmueckne H KOMIOZHIHOHHBIE MATEPHANbI

9.1. OO6mas XapakTepHCTHKa MaTepHaloB Ha OCHOBE TIOJIHMEPOB.
OcoGeHHOCTE CTPOSHUS, CTPYKTYpbl, CBOiCTB. CTEKno: HEOpraHM4eckoe H
OpraEW4ecKoe, CHUTAILTE, MeTaTrndeckue crenia. [lomivopdHbie Monaduxauy
yriepona u HUTpuna Gopa.

9.2. KomMmo3suiuonHbIE MaTepHasibl. Knaccnpuxanus, obas
XapaKTepUCTHKa. BOJIOKHHUCTBIE, CAOQMCThIE, AUCHEPCHOHHO-YTIPOYHEHHbIE
KoMIo3uthl. CocTag, CTPOEHHE, TEXHONOIYM NONYYEHHS, CBOHCTBa, NPUMEHEHUE.

%

10
%

10
%o

16
Y

10
Y

i0
%

10
%

10
%

10
%

10
Y

10
Y

BCEIro nOo ANCUMINMANHE
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* - 27.05.01; 11.05.01; 24.05.06



3.1. JlabopaTopHbIii NPaKTHKYM

Homep u Obnem,
Ne HanmenoBunne
HAHMEHOBAHHE Tema naGoparopuoro sanstus aya.
n/n Jsadoparopun
pa3aeaa JMCUHNIMHDI 4ACOB
1.0npenenenne MeXaHMIECKHX CBOHCTR 2
Pazgen | Crpoenne 1 Marepuanos. MeToas! onpeaencHus Teepaoctu. Jip. | 1126
1 CBOHCTBA METANIIOR U 2. Biugnve miacTHUeckali aed)opMauun Ha CIPYKTypy H MaTe Ma.noéeneﬂm 2
CNNaroB CROICTBA MaTepuanor. BO3Bpar u pexpucTanin3anms, Matep
Jp.2
Paznen 2 JIad.
2 [fectpoeHue aHarpaMm cOCTOAHUs cnnagos Jip.3 2
CTpoenue crmiasor MaTepUaeBeaeHuA
Pasznen 3. 1. lnarpaMma COCTOAHNS KeNe30-yrnepon (KOLIoKBHYM) T1a6 1
3 | KenesoyraepoaucTeie 2. Usyuenue cTpyKTYpbl YIriICpOAMCTEIX CTakeii u ao.
. MaTEPHATIOBEAE H 13 2
CIUIaBkL, BIHAHMA YIJIEPOARA Ha WX CBOHCTRa. JIp.4
Paspen 4. TepMuueckas
o0padoTka cTanu
JTab. Tepmuyeckoii
4 | Pasgen 5.TexHomnorua 3akanka u ormyck ctanu JIp.5 2
o 00paboTKu
TEPMHUUESCKOH
obpaboTku cTamu.
1. Yisydeune CTPYKTYpHI H CBOHBCTB JIETHPOBAHHLIX JTa6. 2
5 Pazpen 7 Jlerupopaussie | craneii. Jp.6 MarepuanoBeaeHHA
CTaNNn 2. Bauanue TeXHOIOTHA NOAYUEHWS H3enuii Ha cBOHCTRS JIab. nureiiHoro 2
cranei. JIp.7 NPON3BOJCTEE
6 Pasaen 8 1lpetHbie U3ydeHHe CTPYKTYpbl, TEXHONOTHA YIPOUHESHUS U Jlab. ’
METaJUIbl Y CIIABEL, CBOMCTB THTAHOBLIX crIapos JIp.8 MATepHaNnoBeacHNA
HTOTO: 17

3.4 CamoctosiTebHasi pabota cryaenra (CPC)

Homep H HAHMCHOBAHHC

pazacita AHCUHILTAHL]

COAEPKAHUE
YYEBHOT'O 3AJAHH S

Bpems (uac)

CPC

Pazaesst L. Crpoenne n ceolicTBa

METaNI0R U CNNABOB

2, TioaroToBKka K saLliTe JabopaTopHoit paGoTor.
3. CamocToATeNbHas HPOPaboTKa Pa3Aesior Kypca.

1. HloaroToBka k mabopaTopHbiM paGoTam 1 othOpMAEHHE OTUYETOR.

Paspen 2. CTpoeRue CRNABOR

1. TloaroToBxa K 3aIXHTe JiaGOpaTOpHO# PAGOTHL.
2. CamoctosTesHan npopaborka pasaeros Kypea.

Paznen 3. XKenesoyrnepoauctsie

CIIaBbl.

1. TlogroToBKka K Konnokenymy,

3. TloaroToBka k 3a1uTe naboparopuolt paboThI.,
4. CamocTosTenbHas NpopaboTka pasnenos Kypea.

2. Tloarotoska k tabopaTopHoii paGore u ohopmieHre oTHeTa.

Pazpen 4. Tepmudeckan oGpadorxa

cranu.

2, TloaroToBKa K 3aILUTe JabopaTopHoit paboth
3. CamocroATenbHan npopaGoTKa Pa3AeoB Kypea.

1. TToaroToska k nabopaTopHoii pabote U odopMAEHKE OTIETOR,

Pazpen 5. Texnosnorns

TepMnueckoii o6paboTku cTansm.

. TloaroTosxa K 3aiiwre 1alopaTopHOH PaGOTHI
. CamocTonTenbAs NpopaboTKa Pa3fienos Kypea.

W N -

. [loaroToska K JjraboparopHoi padoTte 1 ohopMICHHE OTUETOB.

Pasuen 6. TexHonoruu
TIOBCPXHOCTHOTO YRPOYHEHHA

. TToaroToBKa K 3ammmTe jladopatopHo# paGoTs!
. CamocTodaTenbRas npopaboTka pasfenos Kypea

W N o—

. IToaroroRka K a0opaTopHoii paGoTe 1 OPOPMIEHHE OTUETOR.

Paznen 7. JleruposaHHble cTaH

. Iloarotorka k 3awnte nabopaTopHbix pagor,
. CamocTosaTenpHas TipopaloTKa pa3nenor Kypea.

W DN —

. Homroroska k nabopatoptieiM pafioTam u 0QopMaeHde 0TIETOB,

Paznen 8. LIBerHbie meTaLILI U
CTLTABBL.

. [loaroToBKA K 3awMTe NaOOPATOPHON PaboThI.
. CamocTosATeIbHAs NPOPabOTKA PA3NEJIOB Kypea.

N —

Pasgen 9. Hemerannuueckne n
KOMTNO3HUMOHEHLIE MAaTepHasl

1, CamocToATenbHan npopaboTia painenos Kypea.

BCET'O:

10




4. @OPMbBI KOHTPOJIS1 OCBOEHUA JTUCITHTTLTHHBI

I'PA®UK KOHTPOJIbHbLIX MEPOITPHATHI

CE- HEJE.IA CEMECTPA
MECTP

T2 34ls] 6 7] 8 9 J1ofufi2]mlia]is] 16 17
2734 o JTP-3 JIP-2 oren [ Baer

- Konu. - xonnoxsmyM;

- JIP - cnaua nabopaToprbix paboT {Lu@pst, crosumue nocne Syks JIP 0603HA4AOT KOMHIECTBO TabopaTOpHEIX padoT);
- T- rectuposanme.

Texymast aTrecranust CryIeHTOB TPOU3BOAATCS B AWCKPETHBIE BPEMEHHEIE HHTCPBAIIb] 1€KMOPOM
u npenvoasameneM, geoywuM 1abopamoprie pabomsl N0 OUCYURIUHE 8 CLeOVIUUX POPMAX:
o recmuposane,
o GLINOIHEHUE TADOpamopHaX pabom;
o 3auuma 2aG0paMopLIX padom (Mecmuposanue);

PyGesknan arvecraums CTyCHTOR TTPOW3BOJUTCA [0 UTOTAM ITOJIOBHHEL CEMECTPA B CIIEAYVIOLIUX
dopvax:
»  KOIROKGUYM,
o saujuma 3x rabopamopruix pabom.

Hroresblii KOHTPOL 110 pPe3yNBTATaM CeMecTpa IO JUCHHIUINHE TPOXOIUT B GopMe 3auema,
KOMOPoLil OOPMIACHCA RO PEIVALINATNAM EbINOAHEHUS NPEOYCMOMPEHHBIX paboyetl npozpamMmo
KOHIRPOROHBIX  Meponpusmuti  (3awumet  S8-mu  aabopamoprerx  pabom,  KOIIOKEUYMA,
MeCcmuposanus)

QOHBI OUECHOYHBIX CPCACTB, BKIIOTIAIOINNS THNTOBBIC 3a0aHus , KOHTPOJIBHRIC p36OTBI, TECTHI 1 MCTOIBI

KOHTPOJIA, MO3BOJIAOIINE OUCHUTH Pe3yNbTaThl 00Pa30BaHNA 110 S4AHHON IUCHHITTHHE, BKIKOYCHBI B
coctaB YMK ymcrurunasr 1 mepeuncncHel B [Ipunoxenun 5.
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5. YYEBHO-METOJUYECKOE 1 HHOOPMAIIUMOHHOE OBECHEYEHHUE
AUCIHHJINHbL

5.}1. OcHoBHAg IUTEpATYDA:

[1] Apsamacos B.b. MarepunanoseneHue ¥ TEXHOIOTHsS METALIOB. YHUeOHWK..-M:. Axanemus,
rpuad MunroOpuayku Pocenu, 2007 — kon-Bo 3x3.— 151,

[2] T.A. BopoGeena, E.E. Cxiannosa, B.K.Epodeer, A.A.Vcrunora. KoRCTpyKIHOHHBIE Clany |
cnasel CII6. [Tonurexnuka, I'pud. YMO 2013,~¢.440, xon-so 3x3.—740.

[3] BopoGresa T'.A, Cknammosa E.E., Tlerpenko IO.A.Marepuanosenenne . JlaGoparopHsiit
npaktrkym. CI16, BI'TY |, 2010. ¢.126, Kon1-Bo 9K3.—384 + anektp. pecype (ELR 1496).

[4] Bopobresa I'.A. KorcTpyxumonssie cranu u ciutassl, YuebHoe nocobue CI16, BITY, 2008,
¢.365 , KomI-Bo 3K3.— 62 + snektp.pecype {(ELR 1247).

[5] BopoGrera I'.A, Ckmamuosa E.E. Martepuanopenenve. YuebHoe mnocobue CII16,

BI'TV.2017.c.

[6] Cxnannosa E.E., Bopo6sesa I'.A. Cnenuansnsle crany u cmiassl. YueGHoe nocobue CII6, .
BI'TY 2018r.

5.2. JlonoTHHUTENbHAS JUTEPATYDA:

[1} Comnmes FO.IT. u np. Marepuanorenenue.- CI16: Xumuszar, Yuebuuk 2002. xoi-80 5K3.- 37.

[2] OcoGennoctr 060o3Hauenus cTaneii H CIIABOB B HAIMOHAIBHEIX CTAHAAPTAX Pa3iblX CTpaH”
Bopobréra I'.A, Cxmagropa E.E., Hoeuxora U.E. Cupasounoe nocobue — CII6; BI'TY 2016. koa-Bo
9K3.- 44 + snexrp.pecype (ELR 2461).

[3] BopoOréea [A., Cknapuosa E.E., JleonoB A.®., Epodeer B.K.. WnctpymeHTanbHbIE
matepuaist. — CH6: Honurexnuka 2005- 265¢. rpud YMO, xoi-Bo 3k3.- /04 + snexrp.pecype (ELR 69).

[4] Anackus, A. M. MarepuanoBe/icHre i TEXHONOTHS MaTepuanos: yaebHoe nocobue ans cpes.
crent. yued. 3amea/ A. M. Apackun, B. M. 3yes. - M.: ®opym, 2013. - 334 c.: rpad., cxemsl, TadlL. -
(ITpodeccnonanpHoe o6pasosanue). - Bubmuorp.: ¢. 334 kon-Bo 3K3.— 5.

Craiins! H Buco MaTepuais! (Ha Kadeape), SNeKTpOHHBIC BEPCHH yueOunIX Hocobmit uMerommecs
B OubnMoTEKE YHHBEPCHTETA, KOTOpBIE MOTYT OBITh HCHOJIB30BAHBI CTYEHIAMU MPU BEITOIHEHUM
naboparopHpX paboT 1o Kypey MarepUanoBeAeHHUs | TOJITOTOBKE K 3a4eTy.

5.3. Hepedens pecypcos HHPOPMAHOHHO-TENCKOMMYHHKAIIHOHHON ceTn "MHTepHeT",
HCOOXOAMMBIX I OCROCHUS MUCHUILIHHEL, 2ICKTPORHEE GubIMOoTeunEIe CHCTEMBIL:

1} library. voenmeh.ru. ®yunamenTansnasg 6ubnunorexa BI'TY «BOEHMEX» nm. J1.®. Veturona.

2} «JIanp» http://e.]lanbook.com. DnexTpoHHO- OUOIKOTEYHAS CHCTEMA.

3) IPR bookwww.iprbookshop.ru . Dnexrpouno- GHOIHOTEYHAS CHCTEMA.

5.4, [IporpaMmBOe obecriedeHue.
He tpebycres.

5.5. g opMalyoHHbie TEXHONOTHH, HCIONbL3YEMBIE TPH OCYHIECTBIEHUM 00Pa30BATEILHOTO
Impolecca:

-UTEHUE JICKIMM C HCTIONL30BAHMEM ClaiA-IIpe3cHTalMIA,
-BHZICO MaTepuanos (ucpes UHTepHET);

-0bHCHBIE TPOrPaMMEI,

-IEMOHCTPaLMA MyISTUMEAHHIIBIX MAaTEPUATIOB.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbLI

Ha xadempe uMeroTcs crenuanu3upoBaHHBIE ayJUTOPHH y4eOHBIE KIAcCH, 060pyAOBaHHEIE
[aKaTAMH U CTETAaMH, ONTHYECKHMH MHKpPOCKONAMH, IIpHOOpaMu JUId H3MEPEHHsA TBCPAOCTH H Ip.
MEXaHHYECKHX CBOMNCTB, AAIOINME BO3MOMKHOCTH NPOBCACHMS JAbOPATOPHBIX U IPAKTUYECKUX 3AHATHH
o Jucnpue «MarepuanoBescHue.

1} mexkumoHHBIC 3aHATHS: KOMIUIEKT 3JeKTPOHHBIX Mpe3CHTalll/claliioB;
2} ayaaTopus, OCHANICHHAs IMPe3CHTAlNOHHON TEXHUKON (mpoexTop, JKpaH,
KOMIILIOTEP/HOYTOYK).

1. Jlabopamopnvie pabomer:

1) naGoparopus  MAaTCpHAJIOBE/CHMS, OCHAUICHHAS METAIOTpaQHHecKUMN MHKPOCKONAMMU,
TBEPAOMEPaMY;

2) nabopatopus TepMHUYECKOH 00pabOTKM, OCHAIICHHAA I[IEYAMH LICYLIO € KOMIBIOTEPHOH
NIPOTPaMMOM ISl BH3YaH3aiNK TPOLEecca HArPEBa,;

3) nvtelinas naboparopus;

4) madIoHE! OTYETOR MO N1abopaTOpHBIM paboTaM.

3. IIpouee
1) paGouee MecTO MpenoaaBaTeLsl, OCHALUEHHOE KOMIIBIOTEPOM C JOCTYIIOM B MHTepHeT.
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Mpusewxenne 1
K padoueii mporpaMmMe XHCUMILTHHLE
«MaTepHaloBeeHHE B TEXHOJIOTHH KOHCTPYKIEOHHBIX MATEPUATIOBY

AHHOTamMs padodelt nporpaMMel

Mncunmmna MarepuanioBeleHHe M TCXHOIOTHH KOHCTDYKIIHOHWHBIX MATEDHAIOB SBIAETCS
4acThio b1 npodeccHonanbHOro IUKIa JUCUFIUTHE TOATOTOBKHA 6aKaIaBpoB OUHOH (POPMEI OGYUSHHS TI0

HAINPARTICHUAM TOXTNOTOBKM: 11.05.01. PagnosnckTponHBIE CHCTEMbl M KOMIUIEKCHI, 24.05.01. IIpockTUpoBaHuE,
NPONZBOACTBO W IKCILTYATALIMS PAKCT W PAKETHO-KOCMHKYeckoH TexHukd, 24.05.02, IlpoeKTHpPOBaHHE aBHALMOHHBIX H
pakeTHeIX gBuratenei; 24.05.04. Hapuraunmowno-annucTHieckoe O0GECNEUEHHE HPUMEHERMA KOCMHUCCKOH TeXHUKH;
24.05.06 Cucrempl yIpaBNeHHS lieTaTeNbHBIMM amhapatamu; 27.05.01. CneuwnanbHbic OPraHn3aunOHHO-TCXHUYECKUE
CHCTEMEL.

Jucunimana  peanmsyeres Ha  akyibretax  «A»  PakeTHO-KocmMueckoH  Texmukn, «M»
HuopMaimontble U ynpapIglowne CHCTCMBI ns kadeap A8 «Jlsurarenmy W SHEPTOYCTAHOBKH
AETATCAbHbIX anmaparTos»;ABUAIMORHAs u PaKCTHO-KOCMIHECKas TELNIOTEXHUKA,
Paxerocrpoenue(Al); Kocvgeckue anmapatel W pasronnbie 6moku(A3) CrapToBHE W TEXHUYCCKHE
KOMTLTEKCE PAKCT M KOCMHYECKUX annaparos(A4),; JlnHamuka nosiera 1 ynpaBIeHue ABHIKCHHEM PaKeT
¥ KOCMHYCCKHX anmaparos(AS);H4 «PaguoonextpoHHbIe cucteMBl ympablerms», M9 «Cucrem
YIPABICHUS B KOMIBIOTEPHBIX TCXHONOTHI; YBI xadeapoit A2 «TeXHOM0IHH KOHCTPYKIHOHHbIX

MATCPHAJIOB H HPOM3BOACTRA |_)_2!Ke’l'H0-K'OCMH‘ICCKOﬁ TEeXHHKH),

Aucuunnnea  Hanenena Ha (OpMHpOBaHHE OOINGKYMALTYPHBIX, OOINENpo(ecCHOHATSHAIX W
IPO(ECCHOHANTBRBIX KOMIIETEHIIMH BEITYCKHUKA B COOTBETCTRIH ¢0 CBOHEIM JUCTOM KOMITCTCHITUEA:

CroTEbI JIHeT KOMITeTeHMii

Hanpagnenne . Yporens
“epe‘leﬂb KOMIICTECHIITHH
IOAFGTOBKH KOMTICTEHITHH
Cricanaianzaums: ¢ ONK-2 - cnocoGHOCTs AEMOHCTPUPOBATL GA30BbIE
Mozenuposanne M | 3HaHUA B 00HacTH €CTECTBEHHOHAYUHEIX TUCLMILIHH,
MHOOPMALMOHHbBIE | FOTOBHOCTER) BBIABJISTH €CTECTREHHOHAYTHY IO
TEXHONOTUH CYWHOCTh  TpoONieM,  BO3HMKAIOMNIMX B XO4E
[APOEKTHPOBAHHS npodecCHodanbHOR ASATENBHOCTH, NPHMEHITS TS HX
PaKeTHo- paspelieHus  OCHOBHbIE  3aKOHBI  €CTECTBO3ZHAHMS,
KOCMUYECKUX METOABl MATEMAPHYECKOro aHaIM3a M MONEIUPOBAHMA,
cueTem TSOPETHUYECKOTO W YKCNEPHUMEHTATFHOTO MCCIICIOBAHMA.
(Kadenpa Al)
» OIIK-2 — cmocofHOCTh NEMOHCTPHUPOBATL Ba3oBbie
Creunannzamus: 3HaHHI B 0ONacT! ©CTECTBEHHOHAYTIHGIX OUCLMILIHHE,
[TunoTpyeMble  # | FOTOBHOCTHIO BBIABJIATE €CTECTBEHHOHAYYHYIO
aBTOMaTHYCCKHe CYWIHOCTE  TpodieM,  BOZHWKAFOWMX B XOHIe
24.05.01 KOCMHWHECKIE TIPO(ECCHOHANBHON NeATeIEHOCTH, NPUMEHATL OIS HX
Crie ha]‘lmme anmnaparhsi U | paspeliCcHUss  OCHOBHBIE  3AKOHbl  €CTECTBO3IHAHMS,
u CHCTEMbl MCTOABI MATEMATHYECKOTO AHANMIA W MOJETHPOBAHHS, TMoporoswrii
OpraHU3aUHOHHO- . , _ .
{Kadenmpa A3) IEOPETHUCCKOrO B SKCMEPUMEHTAIILHOTO HCCIEN0BAHNA. YPOBEHD
TEXHWHECKUE
CHCTEMBI.
¢ OHNK-2 - ¢nocobuocrb BEMOHCTPUPOBATL Ga30BbIE
3Hanud B 0021dCTH €CTECTBCHHOHAYUHBIX MHCLIMILIMH,
Crieunanusauns: ! N
FOTOBHOCTLIO BbIABJIAT €CTECTBCHHOHAYYHYK)
[TyckoBrle _
C CYWIHOCTB  NpodacM,  BO3HHKAKOIDHX B X04C
ycTpoiicTea, . .. - . )
AHCTIOPTHO- npodeCCHOHaNBHOR ACSHTCNBHOCTH; NPHMEHATs NS uX
B paspenieHds  OCHOBHBIE  3aKOHBI  €CTCCTBO3HAHMS,
VCTAHOBAUHOE
’ X METO Bl MATeMaTUYECKOrO aHATH3a W MOUENUPOBAHMS,
aobopynosanue "
cpencTsa TEOPETHUECKOrO U SKCIEPHMEHTAIEHOI0 UCCIEAOBAHHE,
T — ¢ [IK-16 — coocoOHOCTE TPOROUKTE PETTAMEHTHEIE
CTAPTORBIX HCTBITAHWS B JabDOPaTOPHBIX W NPOM3BOACTBEHHBIX
YCITOBUAX, obpabaThBaTh Pe3ynbTaTH
ROMIDIEKCOB SKCIIEPHMEHTANBHEIX HCCICAOBAHHE ¢ TIPHMEHEHHEM
(Kacbenpa A4) P A PHMEHE)
COBPEMEHHBIX  HMHGOPMAUMOHHBIX  TEXHONOTHH  H
TEXHHUECKHX CPEICTB.
24.05.04 ® OTTK-2 — cmocoBHOCTE HEMOHCTPUPOBATH 0a30Bblc 3HAHHS B OONACTH IToporogsrii
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Hapuraunosno- €CTECTBEHHOHAYUHBIX IMCUMILTNH, FOTOBHOCTHEO BBIABIATD YPOBCHB
OANMHCTHYCCKOE CCTECTBCHHOHAYYHYI)  CYUIHOCTE  npoOdieM,  BO3HHMKAOUAX B XOf€
obecneueHue NpoIeCCUOHANBHON AEATENLHOCTH; TPHMEHATh U1 UX PaspellieHusi OCHOBHEIC
OpUMeHeHuUs! 3aKOHE! €CTECTBOZHAHUA, METOIBL MATEMATHUYECKOrO aHAIK3a U MOACTUPOBAHHA,
KOCMUUECKOM TEOPETHRECKOTO U HKCIIEPHMEHTANEHOIO HCCIIEA0BAHHA.
TCXHHKY » OIIK-3 — cnocofROCTS BEIBISTE ECTECTREHBOHAYUHYIO CYLIHOCTL IPoGiem,
BO3HUKAIOWMX B XOIE TPO(PECCUOHANLEOH NeSTeNEHOCTH, NPUBIEKATE OMS MX
PeIlCHYs (BU3NKO-MaTEMATHUECKUH arnapar.
s OK-10 — ¢r0cofHOCTh CaMOCTOATENBHO NPHMEHSTh METOAsI M CpEACTBa
No3HaHMs, O0YYCHW! W CaMOKOHTPOJIN LM NpUOOPEICHMs HOBLIX 3HAHUE H
YMCHHH, B TOM UHKCHE B HOBHIX 00JIACTAX, HEMOCPEACTBERHO HE CBA3AHHBLIX C
OCHOBHOH cepoli NeATENbHOCTH, pa3BIBATE COLMABTHEIE B MPOHECCHOHATBHbIE
KOMIIETCHLIWH, W3MEHAT, BUA M Xapaxkrep ceoell  mpodecCHOHATBHON
ICATENTLHOCTH.
¢ OK-9 — crnocoGHOCTb K JIOTWMeCcKoMy MbllneHno, o8oGmenno, aHanusy,
KPHTHUECKOMY OCMBICICHHIO, CHCTEMATH3AUNY, TIPOTHOSHPOBAHIMIO, HOCTAHOBKE
YCCNleA0BATENBCKUX 3a1aY W BEIBOPY DY TN MX HOCTHIKCHMA.
® OK-10 — cnocoBHOCTL CaMOCTOATETLHO MPHMEHSITE METOAb! M CPEACTBA
MO3HAHUA, O0YyueHMA W CAMOKOHTPONA IS NpuoOpeTeHyd HOBBIX 3HAHWH W
24.05.02 YMEHHN, B TOM HMCAE B HOBBLIX 0ONACTAX, HETIOCPELCTBEHHO HC CBA3AHHBIX C
[TpoexTHPOBAHHE OCHOBHO# chepoit NeaTeNbHOCTH, Pa3BUBATh CONMANbLTHEIE ¥ NPOYECCHOHAIBHBIC ToporoBad
dBYALUWOHHBIX H KOMINETEHUWH, W3MCHATh BUJ W XapakTep CBoed HpogecCHORAMbHOM ygoaeﬂb.
PAKCTHBIX AEATEIBHOCTH.
IOBATATCICH * OK-19  -cnoco0HOCTE  COBEpOIEHCTBOBAaTb W PasBWBaTh  CROM
HHTEILIEK Ty a)1bHbIH 1 OBILEeKyIbTYpPHBIH YPOBEHE.
11.05.01 ¢ OIIK-5 — Cnoco6HoCTb BBIIONHATH OTBITHO-KOHCTPYKTOpCKYE paloTHl ¢
Paanoyackiponnble | yueToM 1peGoBaHuii HOPMATHBHBIX NOKYMEHTOB B 007acTh pamivo3NIeKTPOHHOI IToporogbrii

CUCTCMBI H TeXHUKH U MHPOPMALMOHHO-KOMMYHUKAIMOHHEIX TEXHOIOT M. YPOBEHb

KOMTITEKCHI
¢ OTIK-4 — cnocobnocTe cobupath, ofpabarToisalth, AHANMIMPOBATE U
CHCTEMaTHM3HPOBATh  HAyIHO-TEXHHUYECKYID  WHOOPMALmo [0  TeMaTuke
HCCITEIOBAHYA, HCMONB30BATh DOCTHIKEHUS OTCYCCTBEHHON U 3apy0en oM HAYKH,
TEXHHKH W TeXHOMOCHHM, & TAiGKe BJALETb OCHOBHBIMK NpHemaMn obpalorky u

27.05.01 MPEACTABNECHNS 3KCHEPUMEHTATbHBIX AAHHbIX.

Paxerabie ¢ OK-10 - cnocoGHOCTE CAMOCTOXTEIRHO HPUMEHATL METOABI U CPEedCTBE [Toporosstii
KOMTLAEKCDE ¥ HO3HaHUSA, OOVUEHHS M CAMOKOHTPONS Ans NPUOOPETEHWA HOBBIX 3HAHWH H YPOBEHb
KOCMOHABTHKA YMCHHUH, B TOM HUCIE B HOBBIX OOJACTAX, HENOCPEUCTBEHHO HC CBA3AHHBIX C

OCHOBHOH CCpPoii IEATENLHOCTH, PAa3BUBATE COLHANBTHEIE H IPO(ecCnoRanbable
KOMIIQTEHLIME, M3MEHAT, BHIO H XapakTep c¢Boeil mpodeccroHanbHOM
ReATeABHOCTH..
24.05.06 s [1K-26 — CnocoGHOCT Ha OCHOBE CHCTEMHOTO MOAXOOA PazpabaThEBath
CHeTeMBl TEXHOJIOTUYECKHE MPOLECCH] M3rOTOBACHH TeTanel W y3nos, cOopkn npubopos Moporossuii
YOPABITEHNs JieTa~- | W arperartos CHCTEM YHOPABICHW], HABUTAIIMOHHBEIX KOMIUIEKCOB IOABHIKHEIX .

TENBHBIMHE O0OBEKTOB. ypoBeHp

annaparaMu

Conepmanne ARCIHHTUIMHBL OXBATBIBACT KPYT BOIHNPOCOB, CBIA3AHHBIX € YaCThiO HHXCHCPHOTO
MaTCpPHANOBCACHWS, HAYKH, HB)’anOIIIGﬁ MCTATHHCCKHC H HCMCTALIMYECKHE MATCPUAITBI, TIPUMCHACMBIC
B TEXHWKE, 3aBHCUMOCTH WX CBOMCTB OT XHUMUUCCKOIO COCTaRr4, CTPYKTYPEI, crocofoB IIONYUCHUA H

0BpaboTKH, YCITOBWMI BKCIITyaralyu, a TaKkke TexHonoruil GopMeodpazoBaHus M3NENUM H 34rOTOBOK.
IIpenoaaBanne ANCOMITAVHEI TIPSAYCMATPUBACT CISAYFOIHE (OPMEI OpraHu3ayd yueOHOro Lpoiecca:
NEKUMH, 7abopaTopHBIe pabOTHI, KOJUIOKBHYMLI, CAMOCTOATENbHAA paboTa CTYAEHTa, KOHCY/IBTAUWH,

[IporpaMmolf JIMCHHIUIMEBEL IIPENYCMOTPEHBI CIEAYIOIWE BHIABI KOHTPONA: TEKYIOHH KOHTPOIL

Y€UEBAeMOCTH B ()OpMe BBIIONHERHs rpaduka JIP, 1 npoMexyTounniii KOHTPOIL 8 popme samuTsr JIP
W KOJTOKBAYMA 110 pasjenaM Kypca, HTOTOBBIH KOHTPOJIb B popme 3a4eTa.

IS5




Ob1ast TPYNOEMKOCTs OCBOEHHS AHCLMIUIMHBI COCTARINET 3 3aveTHbIX equmvub, 108 wuacos.
IIporpamMmoll AHCIMINIMHEL HPeAyCMOTPOHSBI JIEKIMOHHbBIC 34 Yac 3aHATHSL naboparopHelie 17 _4acoB
3aHATHA 1 37 9ac. caMOCTOSTENBHON paGoTEI CTYAEHTA.
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IMpnaoxerne 2
K pafoved nporpaMMe AHCUMIVIMEL]
«MaTepnaJmBe,ueHHe 1 TCXHOJIOTHH KOHCTDYKHHOWHBIX MATEPHAIOBY

TEXHOJIOI'HU ¥ ®OPMEI [IPEITOJTABAHU S
Pexomenaanuu no opranuzamny 1 Texmoorusm ofyqeHHs 15l NPenoAaBaTels

I. O0pa3oBareabHbIe TEXION0THH

IIpenonaBanve AUCIMIDIMHBL BEJETCS ¢ IPHMEHEHUEM CIEAYIONAX BHAOB 00pa30oBaATESLHBIX
TEXHOJIOTHH 1 (opM OpraHu3anuy yueOHoIo 1ponecea:

HudopMaunonnbie TEXHOJOIHH; UCNOIB30BAHHE 3JIEKTPOHHBIX O6PAazZOBATENHHBIX PECYpPCOB
(3MEKTPOHHBIE CONCPXKAHHME JAHHOH paGouell MpPOrpaMMbi, BOMPOCH! K SK3aMEHAIIHONHLIM OHIETaM,
O0pasLBl caMHX 3K3aMEHANHOHHLIX OUIICTOB, BEPCHH JICKIMOHHBIX MaTCPHANOB, 00pa3IBI BBITOTHEHHS
Beex 1abopaTopHeIX paboT, HPH IOATOTOBKE K NEKUUAM H 1aGOPaTOPHEIM 3aHATHSM.

Buust opranusanuu yae6Horo npouecca: HHQOPMauMOHHEIE NEKIHH, IPoOIEMHBIC JIEKIHN,
JTEKNUU-BU3YAIM3a0uy C TIPUMEHEHUEeM TEXHHUECKHX CPEACTB A/ MOJYUCHHS CTYAEHTaMd HOBBIX
3UAHHH, B TOM YHCIE B BHJAE JUCKYCCHH W CAMOCTOSTENLHOFO MOUCKA PEUICHHS PaccMaTpUBacMOoil
MpodieMbl; NEKIUA-KOHCYTLTAIMSA 110 [TOJBSACHMIO HTOTOB PACCMOTPEHHOTO KypCa W OTBETOB HA BCe
BO3HVKIIIHE BOLPOCHL; 1ab0paTOpHbie paboThH ¢ YUaCTHEM IIpenoaaBaTens

PaGora B xomanpge: coBMecTHas paboTa CTYJAEHTOB B TPYNIE [PH TOATOTOBKE K MHTEPHET-
TECTHPOBAHUIO.

II. Buasl i cogepkanue Y4eOHbLIX 3aHITHIA

Pa3ne_}l I.CTpOCHHe H CBOIICTBA METANIOB K CILTABOR
Teopernyeckue 3aussTus (ieknuu) — S gaca.

Jexuus 1, Hadopmanuonnan gexuus,

OCHOBHBIM B HJCOJIOTHH AHCIHIVIHHEL «MartepuanoBefeHUe» SBIAETCA YCBOSHHE OCHOBHBIX
MOHATHA O CBOWCTBAX MATCPHANOB U METOAOB WX HMCCIENOBAHMUs, M3YyUCHHE B3AMMOCBS3HM MEXITY
COCTABOM , CTPOCHHEM U CBONCTBAMM METAJIOR M CILUIABOB B PA3JIMYHBIX YCIOBUAX. . DTO ONMUCATENLHAS
Aucuunnura. OHa IIOYTH He COASPKUT GopMyIT H cTporux HopMantbHBIX MATEMATHHECKHX OIpe/eNeHMH,
O3TOMY CTYAEHTaM HEOOXOIMMO YCBOKTD JIHIIG OCHOBOIIOATAXOIIIEC H/ICH M ITOHSITHSI.

Haercs ocnopomnonararoniye TOHATHS O [PUHLUIAX KITACCH(PHUKANMU MATEPHANIOB, TPeGOBAHUIX
MPel(bABISICMBIX K HHUM. PaccMaTpuBaeTcs aTOMHO-KPHCTAIUIMYECKOE CTPOCHHE METAIOB M CIUIABOB.
[ToinumopdHEIc MpeBpatIeHusL.

Jeknus 2. MadopmMannonHas JeKIHA.

HAedexrnl KpUCTATTMEIECKOT0 CTPOSHUS, HX BMSHUE Ha CBOMCTBA MareprarnoB. DopMupoBaHIe
CTPYKTYPHl METAJUIOB U CILIABOB B Mpolecce Kpuctanmusanmu. Knaccubukaums cTpyKTypHBIX ypoBHEH
METAJITIOB H CIUI&BOB.

Jexnudg 3. Hadopmanmonnas JeKuud ¢ 3JjieMeHTIMH EPo6JaeMHOH JeKUHH,

PaceMarpuBaroTest 0COGEHHOCTH HOBEICHUA MATEPHANIOB o] HArpy3koit. Crocobsl ynpouHeHwUs
METAIIOB M CIUIaBOB. BuiusHue rumacTudeckod nedopmanuu Ha CTPYKTYPY M CBOMCTBA MAaTE€pHAOS.
Bosspar u pekpucramiuzanus. JMCKYTHPYIOTCS Boupocsl 0 (AKTOpax, BAMSIOIAX Ha HPOYHOCTH
METanIoB (KpUCTA/INYECKAs PEINETKA, A6PEKTHl KPUCTATUIMYECKOTO CTPOEHNS, PA3MED 3ePEH).

JlaGopaTopuslii NpakTHKYM - 4 4aca, 2 1a6opaTopHkIc paGoThL.

JlabopaTopnas pabora Ne 1. Onpejenenne MexaHuUeCKUX CBOMCTR
MATEPHAIOB. MEeTOIBI ONpeAeneHIsS TBEPIOCTH.

JlaGopaTopras paGora Ne 2. Bimsinue mractuueckod dedopMausu Ha CTPYKTYpPY # CROMCTBA
MaTepaanoB. Bo3Bpar U peKpuCTATITA3AIHSL.

PaboTs! BRINONHs10TCA Ha 000PYAOBAHHH B J1ab0opaTopHy MeTalosenesns kadenpst A2 & ays. 474a.

Yupagsjenne camMocTosTe b0l padoToi ctyaenTa — 0,4 yaca.

Hedopmannsd # paspylieHMe MeTauIoB. BuIsl paspyuenns. MexaHuueckHe CBOHCTBA METAIOB W
ClnaBoB, MeToIpl HCMEBITAHUE MEXaHWYECKHX CBOWCTB. MeTOMbl MCCICHAOBAHHH METALTHICCKHX
MaTepnaiIoB.



Pazpen 2, Crpoenuc cniiasos

Teopernuecicne 3aunTns (ekunn) - 4 yaca,

Jexnnu 4. Undopmanmonno- npodaemuan exuus

Tune! B3aMMOACHCTBUS KOMIIOHEHTOB B CIuIaBax. Massi 1 cTpykrypa. CTpykTypa ciuapos. [TyTu
YIPOHIEHH CTanei u ciuiagoB. [TonsaTns o xuarpaMmax cocTogRus CIABOB. MeTomuKa uX [IOCTPOCHUS.
Obcyaparotcs B (JopMe IUCKYCCHH BO3MOMKHOCTH YMPOUHEHHUS MATEPUAlIOB NPU PA3HLIX THIAX
B3aMMO/ICHCTBYS KOMIIOHEHTOR B CniiaBaX. COBPEMEHIIbIC TEXHOIOTHH TPOU3BOACTRA CILIABOB,

Jexunn 5, Hudopmaunonnasn sexmus

IlonsTHs © Awarpammax cOCTOSHMS CIUIaBOB. MeToauka WX mHOCTpoeHHs. CBs3b MEKIY
CBOKCTBAMHA CILIABAB M TUIIOM JMArPAMMBI COCTOSHMNS.
JlaGopaTopusrii mpakTHKYM - 2 yaca, 1 rabopaTopuas paGora,
Jladoparopuas paGora Ne3. [Toctpoenue anarpamMm coCTOSHIMA CraBoB JcCIeN0BARYE 33BHCHMOCTH
CBOMCTE CIIABOB OT XapaKTepa B3aMMOIEHCTBY S KOMITOHEHTOB. PaGoTa BEIIONHIETCS HA obopymoBaHUM
B 1ab0paropun MeTaoBeIe s kaheapsl A2 B ayz. 474a.
Yupagienne camocTonrensHol paoroii ecryaenta —0,2 uaca
AMOpP(HLIE H HAHOKPHCTAIIMYECKHAE MATEPHAIBI, HX CBOICTBA U 0612CTh HpHMCHEHNH

Pazpen 3. Kenczoyriaepoauernie cnaapnl

Teoperuueckne 2ansTuna (iekunn) - 4 yaca,

Jexnuna 6, Hadopmanmonsast nexkuus

PaceMaTpuBalTes COBpEMEHHBIE CIOCOOBI MacCOBOTO TPOM3BOJACTBA CTATH U 4yryHa,
CTPYKTYPHBIC COCTARIAIOIIME DKENE30YINEPOAUCTRIX CIUIABOB, JMATPaMMAa COCTOSHHSI IKEIe30-
LIEMEHTHT.

Jlexnms 7. MadopManuomias JeKius

CoBpeMeHHBIE CIOCOOBI MOMYYEHWs BHICOKOKAYECTBEHHBIX CTaNicl. Bimsuue yriepoja u
NOCTOSHRLIX IPUMecel Ha CBOMCTBA cTaneli.

YrIepoancThle KOHCTPYKIMOHHbIE CTaii. Kiacchbukauus yriepoameThx cTaeif mo Kauecrsy,
HA3HAYCHUIO, MPHHIMMIIB MADKHPOBKH. Y IEPOJUCTHIC HHCTPYMEHTANBHAIC CTAIIH.

JlaGoparopHbiii npakTukyM - 4 4aca, 1 n1aGopatopuag pabora.

JIaboparopuan paGora Ned4 Usyuenue CTpyKTyphl YIIEpPOAMCTBIX CTaNeil M BIMSHHA yriepona
Ha HX CBOKCTBA. PaboTa BEIIONHsETCA HA 00OPYNOBAHHE B TaGOPATOPHUA METAILIOBEASHHS Kadeaps! A2 B
ayn. 474a.

Kounokenym 1o guarpamme cocTosHHS Kkeae3o0-yraepon. (1) uac.

Yrnpagjciue caMoCTOATe 611011 paboToii cryaenTa —0,2 waca,

Pazgen 4. Tepmuueckas o6paGoTka cTajm

TeopeTuueckue 3aHaTHSI (NCKLUHK) - 5 yacos.

Jlexnusa 8, MudopMmanuonnas JeKuus

Ilpusopsiten  ofmme cpeaeHms, KIacCHbUKAlMS BUIOB TEPMUYCCKOB  0OpaGoIxy.
PaccmatpusatoTess pazoBble NPEBPAIEHNA B CILIABAX JKENC30-yrnepof. IIPEBpAUICHWS IIPH HArpeBe
(GeppuTHO-KapOUAHO] CTPYKTYPHE B AYCTEHHNT.

Jeruusa 9. Hadopmannonso- npobiaemuas JeKmus

IipeBpanienne nCpeoXNaXAEHHOTO 4yCTEHHTa B (DEPPUTHO-LEMEHTHTHLIE CTPYKTYPHL Ilpu
HETPEPRIBHOM  OXJIKACHMH. MapTeHCHTHOS NPEBpallleHHE H ero oco0eHHOCTH. MaprteHcuT, ero
CTpOSHHE, CBOMCTRA.

Obcyxuaioress B (popMe IMCKYCCHH BO3MOXHOCTU YIPOYHEHHMS cTaneli Ipu (pOPMUPOBAHAM
CIPYKTYPbI TI0 Juddy3rnonHOMy H Oe3mudhy3HOHHOMY MEXaHW3MaM NPEBPALIEHNS AyCTCHHTA.

Jexnus 10. MadopMannonras Jexmus

IIpomexyrounoe (Oefinutnoe) mnpeppamenye. I[IpeBpalienns Tpm Harpese 3akaleHHOH Ha
MapTeHCHT CTAIH (OTILYCK MapTEHCHTA),
YupagjeHne camocToATeAbHo padoToii cryaenra — 0,2 uaca
JluarpaMma M30TEPMHYECKOTO pacTiaa TEPEoXNIaXACHHONO aycTeHWTA. LIepiuTHOe mpeBpaliesye.
IIpomesxyrounoc (Geiinurnoe) mpeppametue. TepmoMexanuueckas o6paboTka cTanm.

Paspeu 5. Texnoqaorusa repmuieckoii o6padorku eranu
Teopernueckue 3aHaTHA (NEKIHH) - 4 vaca.
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Jexnua 11, MudopmanmonHan Jexuust

PaccMaTpuBaloTCAd TEXHOJIOIMH TEPMHYECKON OOpaGOTKH CTanM, UX HAj3HAYeHHe U oOIacThb
ripuMeHeHus. OTXHr, ero BUAL! U HazHAYeHHE,

3akanka cranu. Pexxumsl 3axanku. Cpemsi HArpeBa ¥ OXNAXIEHHS NPH 2aKANKEe CTATN. Bl
3AKAIIKH.

Jexnuga 12. Undopmanponnasn JeKuusd.

Otnyck ctanu. Buant v HasHavenune otnycka. TepMomexanuueckas o0paboTKa cTal.

JlabopaTopHbiif mpakTHKYM ~ 2 vaca,

JIaGoparopHag padora NeS
3akanka u OThmycK crand. PaGora BbOIONHsA€ICs: Ha OGOPYZOBaHHH B NabOpPATOPHHM TepMHYECKOH
oOpaborku xadeapsr A2.

¥YnpasjaeHne caMocToaATeLHONH padoToil cryaenta —0,2 yaca
Tepmomexanuueckas 06paboTka cTany.

Paspen 6. TexHo10ruH NOBEPX110CTHOrO YUPOUHEHH CTAIH

Teopernvecknce 3aunTus (Mekuun) ~ 1 yac.

Jexnus 13. MudopmaumonHas JeKus
[forepxHocTHas 3aKanka cram. JlazepHas U IIA3MEHHas 3aKalKa.
Xumuko-Tepmuieckad 06pafoTka CTamH: NeMEHTAauWs, a30THPOBAHWE, HOMHOE a30THPOBAHHE,
HHTPOLEMEHTALMS,

YupapJjicHHE caMocTos TeILHOH paGoToii cryaenTa — 0,2 uaca
Jlazepuag XuMHKO-TepMueckast 00paboTKa. TeXHOIOruy HaHECEeHHS TOHKOIUICHOYHEIX HOKDPLITHH.

Pazgen 7. Teopus nermporanus. Jleruposaunnie cTaau

Teopernucexuc sangTusa (IeKnH) — 4 Yaca,

Jlexnua 14. HudopmanmonHasa JeRIHsA

PaccmarpuBaeTcst pactpeZielieHue JCTUPYIOIHX 3IeMEHTOB B CTPYKTYPHBIX COCTABIISIOIIMX
CTall¥ CTallU, UX BAMSIKC Ha HPCBPALlleHHs U cBOMcTBA cTamn. Kitaccudmkanus NerupoBasibIx cTanei,
[Ipunmunel - Mapkuposxu. KoOHCTpYKNMOHHBIE —NernpoBaHHble crTann. OOGwas —XapakTepHCTHKA.
ManmMHocTPOUTENLHBIE IEMEHTYEMBIE U YIIyYillaeMble CTaJTH.

Jeknug 15. MudopmanuoHHas Jexus

Bricoxornpounsie ctamu. [Ipyxwusname cramy. [lapukonomuuminkopsle craiu.

JlabopaTopHbli npakTHKYM - 3 waca,

JlaGopaTopHas paGora Ne6
Wzyucune CTPYKTYpbl M CBOWCTB JICTHPOBAHHBIX craneii Pafora BeImonHsiercs ua o6OpyJOBaHHH B
naBoparopun MeTamtoBeleHus xadeaper A2 8 ay. 474a.

JlaGoparopuras padora Ne7
Binsiine TeXHONOTHH TOJTy9eH A H3eNui HA CBOMCTRA cTanel. PaGoTa BEIIONHAETCs Ha 06opyA0BaHHH
B aureRHOM naboparopun xadgenpsi A2 B aya. 475

YnpagJjcnue camocToaTENbHOI paGoToii eTyxenra - 0,2 yaca
VIHCTpyMeHTaIbHBIE CTANM U CIIJIaBBL. COCTaB, TEXHONOIHH YIPOYHEHHS, CBOHCTBA. Pexylad KepaMuka,
Kopposus metamnos. KopposuonHocTolikue U oKaTHHOCTOMKIE cTanu. XKaponpounsie ¢crann. OcHOBHbiE
KPUTCPHH KapompounocTd. CBoMcTBa, JNETHPYIOIMUE 3IEMEHTHL, HasHayeHue. CINAaBEL HA OCHOBE
TYTOMIABKUX METAJLIOB.

Pazpen 8. IlseTHBIC MeTAUIBI H CILIABBI

TeopeTnieckne 3anaTHA (eknun) — 4 gaca.

Jerums 16. Hudopmanuorinaa nekuus
0O030p (YBEKIHOHANBHBIX ¥ MEXaHMYECKUX CBOMCTB CINABOB HA OCHOBE AaNIOMMHMS M MATHUSL
TEXHOJIOTHH ynpounenus,.O01acTi HX IpHMeHEHUs

Jlexuus 17, Madopmaunonnas Jexkmus
O630p (QyHKUNOHAIBHBIX M MEXAHMHYSCKMX CBOMCTB CIINABOB 1Ha OCHOBE THTaHa. OO6nacTW HX
IpUMellenus

JlabopaTopHeli npakTHKYM -2 Uaca,
Usyuenuc CTPYKTYpPHI, TEXHOIOTHY YIIPOYHEHHS M CBOUCTB THTAHOBHIX CINIABOB PaboTa BRINONMHSETCS
Ha 000pyIOBaHKH B JIa0OPaTOPHK METAIOBEACHUS Kadenpri A2 B ay. 474a.
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Yupasaenue camocrosTensHoii paGoroii cryaenTta —(,2 yaca
Texnogorun ynpoyneHss u ¢cBoHCTBA CIVIABOB HA OCHOBE ME/(M M WHITKA.

Paznen 9. Hemerasmnyeckne H KOMHIO3HUHOHHEIE MATEPUATIBI

Teoperuyeckne 3ansaTus (JleKnun) — 3 uaca.

Jexmus 18. Mudopmanmonnan sekuus
O61i1as XapaKTepHCTHKA MATCPHAIOB HA OCHOBE 101uMepoB. OcOBCHHOCTH CTPOSHMS, CTPYKTYPHL,
CBOMCTB. KomMnoznuuonnsie Marepranst, Kiaccudukaius, obmas XapakTepicTHKa.

YupanjieHie caMmocToATILHON padoToi eryaenta — 0,2 gaca
BOROKHHUCTBIE, CIONCTBIE, AMCIEPCHOHHO-YIPOYHEHHBIE KOMIO3UTEL (COCTaB, CTpOCHME, CBOMCTRA,
INPUMEHEHHUC.
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Ipnnoxenne 4
& paboueli nporpaMme AHCLANIKHEEI
«Marcpnanoseaense u TeXHOMOTHH KOHCTPYKIIHOHELIX MATEPHANOB»

Metoguueckne YKa3aHus 11 oﬁyqamumxcﬂ M0 OCBOEHHH AHCHHUTLITHHLI

By yuebubix

Opralmaauna ACATECILHOCTH CTYJICHTA

3aHATHH
Hanucanue xoHcnexTa IeKnui: KpaTko, CXEMaTHYHO, IOCAEA0BATEIBHO
(PHKCHPOBATH OCHOBHBIE NOJIOXEHHUS, BBIBOABL, BFOPMYITUPOBKH, 0000IIEHNS;
NOMEYaTh BaXKHLIE MBICITH, BEIIGIATE KIKOUERbE ClI0Ba, TepMUHBL [IpoBepka
TEPMAHOB, IIOHITHH

Jlexrys C nomoupio cnpapounykos. O603HaUUTL BOMPOCE], TEPMUHEI, MATEPUAIL,

KOTOPBIH BbI3bIBAET TPYJHOCTH, HAUTH OTBET B PEKOMEHAYEMOM JINTEpaType.
Eciu caMocTosrenbHo He yaaeTes pa3o0paThes B MATEPUasc, HEOOXOIHMO
chopMyTUPOBATE BOTIPOC 1 3a/IaTh MIPETIOAABATEIO Ha KOHCYIBTALINH, Ha
HPaKTHYECKOM 3aHSITHH.

JTaGoparopubie
3aHATHA

MerTonuyeckne yKa3asaus 0 BHTIOTHEHHIO 1ab0paTopHEX paboT

KonTtponsuas pabota
/ IHAUBUyaNbHbIE
3aanus

3HaKOMCTEO C OCHOBHOM M JIOIIOJIHUTEIbHOM JTHTepaTypol, BKuouas
CIIPABOUHBIE U3AHUS, 3apyOeXHRIEe HCTOUHHKH, CocraBlienue aHHOTAIN K
IPOYNTAHHBIM JINTEPATYPHBIM HCTOUHUKAM U AP.

Konnoxsnym

Pabota ¢ KOHCIIEKTOM JIeKIHiA, TOATOTORKA OTBETOB K KOHTPOIBHEIM
BOIIPOCAM U JIp.

[ToaroroBra K
3a49eTy

[Ipu noaroToBxe K 3a3eTy HEOOXOAUMO OPHEHTUPOBATHES HA KOHCIICKTH
NEKUHHA, PEKOMEHIYEMYIO TUTEPATYPY U AP.
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Fpunosxcuune 5
K pasotcii nporpavMme AHCHUILTHHBI
«MaTepHANORE[ERHC Il TEXHOJOTHH KOHCTPYKIMONBLIX MATEPHANOBY

OOHJBI OHEAHOYHLIX CPEACTRB

OueHuBaiye ypOBHS y4YeOHLIX NOCTHOKEHMM CTYJAEHTa OCYIIECIBUSETCS B BHJIE TEKYIIELO,
pyOeXIHOIo ¥ MNPOMEXYTOYHOro KOHTPOns B cooTBeTcTBuu ¢ [IOJIOKEHWEM o npoeeacuuy
TeKYLIe'¢ KOHTPONS YCIEBAEMOCTH M TIPOMEIKYTOUHOH aTTecrauuu cTyacHTos BI'TY « BOEHMEX».

MDOHIBI ONEHOYHBIX CPEACTB, IO3BOUAIOLIME OUSHHWTH Pe3ylhlarbl OOy4deHWs [0 JaHHOH
JUCLIUNIMHE, BKIIIOYAIOT B CCOs:

® KOMILIEKT THHOBBIX BOIIPOCOB N0 TemaM mpurcacH B YMK mo pucimnnmuse;

e wabuOHLl OTYETOB IT0 NaboparopHbIM paboTaM 14 T 110 AYCUUNTIMHE Pa3MEIleHbl B NOCOGHY
BopoGresa [.A, Cknamsosa E.E., Tlerperko H.A.Marepuanoseneuue. JlaBopaTopHbLi
npaxkTakyM. CII6, BI'TY | 2010¢.125, takike B 2nekTpoHHOM BHJE 8 Oubnuotexe BITY;

e B 00pa3smbl BEINOJIHEHHs 1a00paTopHEIX paGoTt Ne 1-9 npusenensl B YMK no jucunniune,;

® KOMIJEKTHI OHIIETOB K 3K3aMeHy lipuBeacHsl B Y MK 1o jucuuninue.

[{acropTt hoHIa ONEIOYHEIX CPCACTE

AV]IUTOPHBIE - -
3AHATHS B g g
g o w
8 KO%‘OAPKJ?O” S DOPMUPYEMbIE KOMITETEITLUY z
i : A . T w
% HAUMEHOBAH 5 %]’E
| UE  PA3JIEJIOB = <]
& ~|Hu = é & -~ | 7 d ~ |l - =3
o 3 e Z e | < S 2 213 g1 3| g & Z =
o= é OARNAKTUUECK | ot | CE=z{SEl88lz_12 2|5 |3 2 I I I
s Eel2Elesl 2l a3t el Fles=slzl=]z=]=
£ 5 Z | uxX EAMHUL z|=| 3 > £ SE|SE v Sisetegle)zelE)E2
SN I 3 E <= | % E&| 2 212|288 = ¥ ¥ & £ =
2| O | o |a|SEE|{2E|Ob6 8% & |5 |8 [8as| 8|85 |&]2E
1] 2, Crpocune - 10 (10 |10 |10 |15 15 110 [w [10 [123
. 1719 |s |- |4 8
/14 |1 | cBoiicrBa
2 METALIOB H
CIIABOB.
2 [ Crpoeune conapos [ 12 |6 |4 |- |2 6 o [10 {to |10 ]10 10 [ 1o [0 fio [2a28
Kenezoyraepozme |15 [8 [4 |- 14 7 15 (15 {15 |15 |15 15 s {15 ) is [29539
3 | Thie cn1aBbI
Tepmuueckas 316 |5 [- |- 7 15 |15 [15 15 |s 15 s s |us 20,41,4
4 | obpaGoTka cTasn 18.54-
57
TexHonornm 7 |6 |4 |- |2 l 10 [10 (10 [10 |10 10 | {tw j;ii
5 | repmuueckoii 5360
ofpaboTkn cTann
Texnoaormn w2 [t - T- 8 o [0 [10 ] |10 10 110 [ 10 [0 [el63
6 | noBepxnocTnore
YOPOWHEHHSI CTAJIH
Teopus s [7 |4 {- |3 8 10 [ 10 10 [ 1o |10 10 fio 1o |10 [ 6674
7 | aeruposanus,
JlerupoBanupie
cTadan
Ipernbie i l4 {2 [- 12 7 1010 [10 [ 10 |10 10 [ 10 |10 [0 | 75-83
8 METAJLILI H
CIUTABBI
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Hemteramaccrcme 18 13 13 |- |- 5 THECEECE ECE ECE BN ECE ECH ECH =D
91m
KOMNO3HIMOKILIC
MATEePHABI
BCEO 110 AMCLIMTUTMHE 0[5 |34 |- |17 |37 10 (10 |10 | w0 [10 [t |30
8 00 | 0% | 0% | 0% | 0% | 0% | 0%
%

Kpurtepnn onennnBanus

JlaGoparopasbie paboTbl
Jonycxk ik JIP

Honyck k meimonnenuio JIP mponMcXOMuT NpH YCIOBHM HANM4YMs Y CTYACHTA [CYATHOM WM
PYKOHUCHOUW RCPCHM  THTYNBHOIO JKCTA OTuUeTa Mo 1abopaTopiliof paboTe, a Takike Haiuuus
y4eOHUKa, B KOTOpOM HpHUBCACH maGnoH 3Toit mabopatopHod paborer nocobue Bopodbena LA,
CknamaoBa B.E., Iletpenko [O.A. Marepuanosegenne. JlaGopatopusiii npaktukym, CI16 , BI'TY |
2010¢.125, Taxxe B anexTponnoM suge B dubnnorexe BITY,

Ot4er mo JIP

Otuct mo :afopaTopHOit paboTC NMpPCACTABNISAETCS B IIEUATHOM FIIM 3NEKTPOHHOM BH/E B
opmare, npemycmMoTperiHOM mabIoHOM 0TYeTa N0 1abopaTopHo# paboTe. 3aInTa OTUETA TIPOXOIHT
B (hopMe J0KIaAa CTYENTA 110 BBINOJIHEHHOMA paboTe 1 OTBETOB Ha BONPOCH! NPENOJaBaTels.

B ciyuae ecim oQopMIIciIe OTUeTa W TTORE/IGHHE CTYIEHTa BO BpeMd 3alUTL COOTBETCTBYIOT
yKa3aHHBIM TpcOOBAHMAM, CTYACHT TOJyYacT MaKCHMAIBLHOE KOJHIcCTRBO Ganos, pasHoe 10.
OcrioBanmsMy T8 CHIKCHA KomudecTsa Oaninos B quanasoue ot 1 1o § asrarorcs:

o  HEOPCIKHOC BhITONHCHNE - 2 Danna,

*  HH3KOE KauecTBO Ipaduueckoro MaTeprana (HeBepHBIM BEIOOP MactmTada JepTeketi,

OTCYTCTBME YKazatust SAUHUI| H3MEPEHHS Ha rpaduKax) — 3 dainia.
OT4eT He MOYKCT OBITh NIPHHSAT U IOUICKHUT NOpabOTKE B CIydac:

®  OTCYTCTBHA HEOOXOJUIMBIX Pa3/IelioB,

®  OTCYTCTBHA IICOOXOIMOro Tpaduueckoro Marepuaa,

® HEKOPPEKTHOH 0OpabOTKY pe3yakTaToB H3MEPEHHIT,

®  HEBCPHEIC OTRCTHT i BOTIPOCDHT TIPENOAABATENS, PACKPLIBAIOLIHE Oy Th TabopaTopHO#H paboThI.

JlaGopaTopras paboTa 3auUTLIBACTCS TTPH MOTYUEHUH CTYASHTOM Bonee 7 Oanos.

3auer
3ayeT IPOBOTITCH 1 OrMe TeCTd.

3aqeT BBICTARIACTCT TP TpaBAIBHOM oTBeTe 11a 70% Bompocos Tecta (7 Bompocos K3 10
3a/1aHHEBIX),
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IMpuaoweine 6
K paGoueii nporpaMMe AMCIHNIHHEI
«MaTepHaaoBeACIIHE H TEXHOJOIHH KOHCTPYKIHOHHBIX MATEPHAIOB)

CIIPABKA

0 Haau4uH B oudanorexe bI'TY «BOEHMEX» um. /1.®.YcruHoBa yaedHo#
JIETEPATYPhI

1. HanmenoBanwe JMCIIATUTHHEL MaTCpHaHOBCIIGHI/Ie H TCXHOJIOIMH KOHCTPYKITHOHHRBIX
MAaTepUalioB

2. Kadenpa: A2 «TeXHONOTMH KOHCTPYKIHOHHBIX MATEPHANOB M [IPOU3BOACTBA
PAKETHO-KOCMHUYECKOH TEXHUKHY

3. Ilepedens ocioBHOH y4eOHOW JMTepaTypbl (aBTOpHI, Ha3Banue, Hanuuue rpuda
MuanobpazoBaaus, Y MO, HMC, apyroro MHHHCTEPCTBA MM BEAOMCTBA, BLIXOAULIC AAIIIDIE,
KOJIMYECTBO IK3EMILIAPOB):

[1] Apsamacos B.b. MarepuanopeaeHue U TEXHONOTHS METALIOB. YueGHUK.-M:,
Axanemus, rpud MunoGprayxu Poceun, 2007 - xon-8o 3k3.— 151,

[2] ".A. Bopobsera, E.E. Cxnannosa, B.K.Epodeer, A.A . Ycrunosa. KoHcTpykInoHHEIE
crann u cruiael. CII6. Tlonwrexauka, pud. YMO 2013,-¢.440, kon-Bo ax3.—1 40.

[3] Bopobsesa I''A, Criaumosa E.E., Ilerpenxo H.A.Marepuanosenerue
Jlaboparopuerit mpaxtukyM. CIIG, BI'TY |, 2010. ¢.126, xox-Bo 5x3.—384 + 3ncKTp. pecype
(ELR 1496).

{4] Bopo6rera I''A. KoHCTpyKIIMOHHEIE CTAIM U CIUIaBEL. YuebHOoe nmocobue CIIO, BI'TY,
2008, ¢.365 , xon-Bo 3Kk3.— 62 + anexrp.pecype (ELR 1247),

[5] Bopotrera I'.A, Cxnannosa E.E. Marepuanosenenune. Yaebuoe nocotue CII6, .

BI'TY.2017.c.

[6] CxmagHora E.E., Bopobrera [ A. CienuansHele cTanu U cruiaBel. YueOHoe nocobue

CII6, . BI'TY 2018r.

4. TlepeueHp IOMONHHTETBHOM IMTEpaTypbl (ARTOPHI, Ha3BaHWE, HAIWUHE TpHda
MunoGpazosauns, YMO, HMC, apyroro MuHACTEpCTBa MM BEAOMCTBA, BBIXOAHBIC JBHHBIC,
KOIMYECTBO 3K3EMILIAPOB):

[1] Conuues FKO.IH. u ap. Marepuanosenenue.- CI16: Xumuznar., Yuedbuux 2002. xon-go
JK3.- 37.

[2] OcobennocTa 0603HauCHUsA CTANCH U CIUIABOB B HAIIMOHANBHBIX CTaHIApTaX PasHBIX
crpan”" Bopobbésa [.A, Crxunagnosa E.E., Hopukosa M.E. Cnpasounoe nocodue — CII16: BI'TY
2016. xon-B0 2K3.- 44 + nnektp.pecype (ELR 2461).

[3] Bopobnépa . A., Cximagnosa E.E., Jleonor A.®@., Epogees B.K.. UHcTpyMeHTaRbHBIE
marepuansl. — CII6: IMonurexnuka 2005- 265¢. rpud YMO, xon-80 3k3.- 104 + anexTp.pecype
(ELR 69).

4] Anacxun, A. M. MaTepranoReeHHE M TEXHOJIOTHSA MaTepHaloB: yieOHoe mocobue
Juis cped. cnell. yued. 3asex./ A. M. Anackun, B. M. 3yes. - M.: ®opym, 2013. - 334 c.: rpad.,
cxembl, Tabi, - (podeccuonansnoe odpazopanue). - bubsuorp.: ¢, 334 koj-Bo K3.— 3.

UpeKTop OMONHOTEKH Cecnua H.B. / /
Ampexrop —

Jara
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