
JrEro qFPA3oB Antrrfl, poc crafi c
AUIIU

focyAapcrBeHHoe oe oopa3oBaTeJlbHoe yqpexqeH[e
o0pa3oBprrllt

rocyAapcrBelnH rexnuvecrfnfi ynunepczrer urrr. f .IrI.

fPAMMA
(ruex4ucquuJruHapuoro ersaueua)

rrocTyrrzuorqlrx

02 Texno;roru
B TpaTypy IIo HarrpaBJreHr{ro

vram{nrr u o6opy4oBarrue

i

HAYKII }I B

'ffi
f/\
t"J
<h-
r-

ropcK - 2p18r.



llporparvrrua coAepxl4T

cooTBercrByrouero HarlpaBneH

15.03.02 T

Cocraeurenb: AortreH'r

llporpaurrra

MeraJrJryprufi , Miurrr{HocTpoeH

<< 0o(>> /O zot8r., n

CornacoeaHo:

,zP yxono ar.rreJlb O O il,
san. xa(p. lIu3MMO

b TEM

BKIl

nNs X/.

(nonpocon) ro AHCIILIIJIIHAM 6asonop qacrr.r

u o6op[aoBaHl4e

reHAoBaEa K r.r3AaHfiro

naroo6p{6orKLr.

MeroAurrecrofi rcouucczeft lilncrzryra

/Can{uon A.C.I



l..llncqnuJrlrHbr, BKJrrorreuHbre B nporpaMlvry Bcryrl[TeJrbHbrx ucnrrran[fi s
MarrrcTparypy

1.1. TexnonoruIll l:oHctlpyKrluoHHbx IvIarepHaJIoB

1.2. TeXnOlOrUqeOKue [IurlvIpr I,I KOMrIJIeKCII MeTZInJIyprI,IqeCKUx IIexOB

I . 3. MexanuqecKo e o6opy.uonaulle MeraJlJlyprutlecKux 3aBoAoB

I .4. MexanllqecKo e o6opy.uonanue rpoKarublx IIexoB

2. Cogepxa.nue yue6Hbrx ArlcqnnJrrrH

2. I . Texn ono zuu KoH ctnpyKtluoHHbtx MamepuaJl o s

Teuu (nonpocu)

1. O6rqa"{ xapaKTepr4crr.rKa ocuoBHbrx sra[oB MerarrJryprrrrrecKoro I{ MallTl{HocrpotlTenbHoro

rrpolr3BoAcTBel

2. Marepuzutrr, [pLIMeHseMbIe B MeranJlyprkrvr vr MarruH o crpo eHI4lI

3. flonyreuue MerarJruqecKllx Mar$pl4tuloB n uepnofi r'I qseruoft MeraJlJryprvn

4. Ouronrr flopolrrKoBofi uemnnyplur,l
5. flporEsno4crBo 3aroroBoK [JracrL]HecK]IM 4e(popullpoB€lulleM
6. flponsno4crBo 3arorosor cnocotioNa nr.Irrs
7 . flpou:nogcrBo I{epa3beMHbrx coer4unenrafi

8. I4sroronrenuo nony$a6pnxaron u Aerareft r.r3 KoMtIo3I{IIHoHHbx MarepI,IaJIoB

Jlrleparypa AJII rIoAroroBKrI

1. Texnonorlrr KorrcrpyKqr.roHHbx Marepranon: yue6. noco6rae /no.q pe,q. B.JI. Tnuo([eena

[ererrponnufi peoypc]. - M.: I4HOA -M,2011. -272 c. - Pexma Aocryrra: http//lms.magtu.ru

lhttp//znanium.com/.
2. fiwr:',cxufi A.M. Texnonorras KoHcrpyKrIHoHHbrx Marepl{anos. - M.: Maunnocrpoeu}re, 2005.

2.2. TexuonoeuqecKue nuHuu tt Kou4nrteKcbt u4emamypeuvecKux qexos

Tenau (nonpocu)

1. TeoperuvecKue ocnoBbr npoemrr,rpoBaHr.rs rexuoJloillqecKllx rulanit n KoMrIJIeKcoB

2. TexHononrqecKr,re ocHoBhr npoeKTlrpoBanurs MerannypruItlecKux rrpeAnprasrufi u qexos
1. Cnoco6nr, ruitrrrraHbr r,r arpefarbr Ant rIoAroroBKId Ilr[xroBbrx Mareprlauron x Aouennofi

IIJIABKE

3. llpoexrrapoBan[e AoMeHHhrx ntexoB

4. O6rqze per[eHr4r B npoeKTr4poBaHr4r{ craJrerrJraB}rJrbHbx rlexoB
5. flpoerrzpcrBaHue KouBeprepHrhx rlexoB
6. flpoerrupc,BaHue gneKTpocranrerrJraBr.rJrrHrx rlexoB
2. flpoerrupolBaHue pa3JllrBKr.r cTaJwr Ha Mar[r.rHax HerrpephrBHoro Jrr{Tbr 3aroToBoK

(MHn3)
7. O6rque penfieHllq B flpoeKT]rpoBauurkr rrpoKarHbD( rlexoB
8. llpoexrupoBanne coproBhrx rpoKarHhrx uexoB

JL.rr eparypa AJrfl roAroroBKt4

1. Ocuosrr trpoeKTapoBanus MerarrnypruqecKlrx 3aBoAoB: Cupano.ruoeus4aluelB.A. An4eee,
B.M. .{pyrn,B.I4. Kyapzu [snerrponrrurft pecypc]. - M.: I4HreprrrerZHxr{Hr.rpr4ur,2002. - 464
c. - Pexrarra Aocrynia: httpl I knigi.b 1 Il .orgl .



2,3. MexanuttecKoel M e rn arnyp 2w e c Kux 3 as o O o 6

Teuu (nonpocsr)

r qarreBblx u6apa6anublx cMecllTelefi u oroMrosarereft1. Hagna.renue u
IIIIIXTbI.

O6uee r{ rpr4Hrlr.Iil pa6otn rounefi epnofi amouepaquonsofi MauI'IHLI.

Croco6rr u [oAaqI,I utlxroBbrx MareplltuoB K 3arpy3otluoMy ycrpoft crny.

Coctas urls.a3 o6opy.uonaurl{ TI,IroBoro,4nyxKoHycuoro 3arpy3oqHofo

ycrpoftctea soft neqr.I.

4. Marrrranrr.a,ns n sa6wrlrt*r uyrynnofi JIerKH. Tpe6onanus K MaIIrpIHtlM.

5. Tuurr ra pabota pllpeccoB.

6. Ycrpofictno n crarl[oHapHoFo MrIKCepa.

7. Tprnrr E rrpLIH pa6oru ycrilHoBoK Ars BaxyyMurpoBauus crzIJII'I.

OpOAHOTS KOHBepTepa AJII B6IIIJIaBKLI CTaIIII. OCnOnnsre MexaHI{3MbI.8. Vctpoficrno rIE

9. Tunu u rpLIH n pa6orrr crilIepa3JlllBoqHbx creHAoB MHJI3.

10. Tuurt MexEtHu3

11. YcrpoficrBo u
12.YcrpoiagrBo r{

rrpoMexyrorlnoro KoBIIIa MHJI3.
Kpr.rcrilInu3aropoB MHJI3.
Mexagr,r3MoB KarraHE Kpllcr€rnn[3aropa MHJI3.

13. Tuurr arrenJlaBllJlbHbrx neuefi, ux ycrpoficrBo I'I pa6ora.

1. flponsnoAcrBo ilr

JIur eparypa Ant rIoAroroBKLI

Texuo.norr,rr, o6opy.uo BaHvIe, aBToMaru3 aru4fl . B.fI. Xulruu,

[.H. [opnn. flo.q fi pe4arquefi.f.A. [Iaraesa. Erarepnn6ypr: Ypanrcxnfi qenrp IIP z

peKrraMbl, 2004, 2l)2 c.

2.

3.

l.

2. Jlyxawxlrn H,,{,,
MerzulnyprllqecKI,[K

JI.C., -flrytes A.M. Koucrpytukrs'upac'rer MaIITIIH I'I arperaroB

n: yre6nur( Arq By3oB. - M.: I4KI{ <AraaeMKHI'Ifa), 2003. - 456 c'

3. Mamuuu 
'r 

arpe MeTaJlJlyprurltecKux 3aBoAOB. B 3-x ToMax. T.1. MamuHbI I4 aIpeI'aTbI

rrK Ars By3o.B / I{enuron A.I4.,flonyxuru n-I4., fpe6eunur B'M' z ap'.rIoMeHHbx Ilexos. Y
2-eus4., nepepa6. u - M.: Merannyprux,1987.440 c.

2.4. MexauuH€cKo€ hpoKaftlHbtx qexo6

Teurr (aoupocn)

flporatrrrrft cr{u. ocrrosnoe rr BcnoMoraTeJrbuoe o6opy4oeanue.

Ycrpoftirr,o npprarnofi lcneru. KnaccrE(furallut rlo qlIcJIy I,I pacrronoxeul4lo BttiIKoB.

llporarurte na-riru. Ka'recreo BaJIKoB.

floAurranurrKr{ rr,poKarHbD( BairKoe. Ha3Ha.IeHI,Ie, ycrpoffcreo I'I TI{nbI noAIIII4IHIIKOB.

Haxuntrrre MexaHI43Mlr. HasrtaqeHlle, TI'IrIrI u ycrpoft crno.

VpanHOneruLIBaFOII{}Ie ycrpOfir:rna. Hagua.IeHLIe, TIarrbI I'I KSHcTpyKIII'I]I.

IllectepeulElble FJIeru LI peAyKroprr. HasHa'renrre vr yctpofictno.
Bcnouorarretrrioe o6opy.UonaHrde, Ha:iHatleupre 14 ocHoBHbIe lpyulrbl MexaHlI3MoB.

Jlnr:eparypa Ant rloAroroBKr{

l. ly{arrrunrr r4 arprsrarbr MeranJryprr4rrecKux 3aBoAoB. B 3-x roMax. T.3. MarnuHbl }I arperarEl

rrpoKarHbx qexoB. Yvq6unr Anr By3oB / I]ennxon A.Vl.,Ilonyxun n.VI., fpe6ennur B.M. u ap.

2-e uzg., nepepa6. Ia 49il. - M.: Meramypnls'1987. 440 c.

3. Ilpnuep'recrqBoro 3aAanrrtt

Kax,quft Borrpoc TecTa orleHr.rBaercxn 4 latta(Ivrarccurraa-nrnrrft cyMMapHblfi6attt - 100).

flpu ornere cfieAyer flr{TbrBarb, rrro B HeKoropbx Borlpocax [paBZJIbHbIM flBlrl;ercfl. nlr6op

HECKOJIbKI,IX OTBCI'OB.

1.

2.
3.

4.
5.

6.

7.

8.



l. llro raroe crans?

) CruIaB )KeJre3a c coAepxan[tft trlenee 2,I4 yo yruIepoAa

coAepx€nqufi 6onee 2,14 yo yrJlepoAa

coAepxaxlrfi or 86 Vo lo 99,5 %o xetrcza
) Cruas xteileea c yr
) Cuan )Ke4e3a c

) Crnar MeArr c coAeplcalrll4ft uenee 40 %o Uu}drca

) Crlltas yrlepoAa c coAepxaxr{ft tvlenee 10 % Neresa

ceofi crso Marepl,IieJra pa3pyrlleHI{Io;

) croftcrno MarepuaJla rcu 4e$OpunpoBaTbc{ 6es paspyueHr{r noA AeficrsaeM c)rorMaIoIqID(

) csofictno Marepl,I'ana 4e<f oprvrl,rpoBarbcfl noA AeficrsneM yAapoB;

ceofictso MarepltaJra Barbor ylpyro u flJracrltuecKl'I rroA Aeficrnpreu BHeITIHI'Ix

) croficmo Marepltara neo6parnuoMy I,BMeHeHnro tfopuu u ptl3pyllleHulo IroA

Hafpy3oK.

3.Broqrelua
pactrxeuad?

pacT.rrlI(eHII{ t[poI43oIIIeJI pa3pblB O6pa:Ua. Kaxofi MaTepI{tuI noABeplanct

a) flrlacruvt6rfi
b) XusKrfi
c) Xpynxufi
d) Arr,roptpurtft
e) A6connr:4o tnepaufi

4. Ha rarou ) racrKe 4uafpanarrau o6pa:eu uclrblTblBaer roJIbKo yflpyrue 4e(poprvraqun?



TeJrexeK r,r Ilocryrlaer
arJroMepaT B xBocToBofi qacTl4 aHIOMaIIILIHbI CXO.qpfr co oIIeKaT9JIBHbX

r) 0-1
,) l-2
>)2-3
t) 3-4
,) 0-2

D2-4

5. fopruar o6pa6on<a

a) Huxe reMneparypbl
b) Brme reMreparypbl
c) Burre 10Q rpa4ycon
d) Buure reMreparYpbl
e) F{uxce reMneparypbl

Jra AaBJreHherM conpoBoxAaerct HarpeBoM

aBJreH'Isl

BJIEHLIJI

6. B naroft KIertI

a) Ayo
b) Tpuo
c) Knapro
d) Vuunepcavt;sas
e) Tpvo-Jlay.na

7.Ina BoJIoqeHI{lI

a) flponolouuue
b) BolovrtrtBlrble craHbl

c) Pacrrxurle MaITTIIHrI

d) fagpamu,uecHue
e) fu4pauuptecKlle

8. Karure onepaqru,I

usAeI:rgy'?

a) Bnuxra
b) @optuoma
c) fu6ra
d) Bupy6ra

9. Cxelra ratcofi o6 noKa3aHa Ha placynxe?

Sr" u

a) Toueune
b) Cr:porauue
c) Opesepooanlae

d) Illnuiponarnne
e) Cnepnenue
f) flporxrunanue

10. Ilocle c[IeKaHHJI

o6xnn,taercs oAHoBpeMeHHo no AByM HanpasreHusla?

ft ruraunonxunpvgo$xr K nonyrleHl'rro H3 rrJrocKoro rvlcra o6rdunoro
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a) na oxlagllTeirb;
b) na cauo6a-nancnirrft rJPoxor;

c) n o4nonalKoBym aP!6ltuxY.

1 l . Jlrareiisuft 4nop upegpa:ua'leH

a) aw y6opru xu,4xorQ rryryua I{ uuaKa I'te neq}I;

b) Atr" pa:IJII.IBKLI xr,r4r{ro qyryHa B MynbAbI pa3IpIBOrIHoft rvlaruunlr.

12. HazHaqeHue MHlicepupro or4el eHufl rCTZL[e fl JI aB HJIb HOro uexa

a) AmxpaHenr.rr u ycp{aneuur xHAKoro qyryna rlo xI,IM}IqecKoMy cocraBy 14:TeMreparype;

b) An" cn'tkrBarryryua ra! ronurefi Mr.rKcepuofo rllrla B 3uulrtBorlHbre KoBIrrrI.

13. ConpenreHHtur r€rxHoJrpfHr npeAnoJralaer pa6ory SJIeKTpOneqefi c uerallo[tnxTofi, cocroslqefi

a) ras cralrHoro JIoMa;

b) us cralrHoro JIoMa { xuAroro qylyna;

c) u: xIE,4roro qyryHa.

i4. Karoe ql4c;lo npoxo4$n Bo3MoxHo B lpeBepcnBgofi ruetn npoKarHoro crarra?

a)rpu;
b) uerupre;
c)r]flTb;
d) ruecm.

1 5. Hags:rqeHple Apelccllp

a) Arrs yirr{IrreHut Mex

rroBepxHocTll;
b) arr:n ytranelavfl c IroB pxHocrrl cralrnofi xonoAHoKaranoft uonocbl ocrarKoB

TexHoJlol[qecKol{ cM {ru, upr,Iuen.seuoft Ha craHax xoJIoAHoft rIpoKarKI4.

16. Ha3HaqeHHe af, ur{oHHOH MaIrlAHbl

BAHI1I',. MeJl:oqu )KeJIe3HbIX pyA H KOHIIeHTpaToB c qacTI4rIHbIM

BotrrHblx craHoB B Ilexax xolo.4Hofi npoKarKl{

Hr.rqecKlrx cnoft crn, npo(pnm u 1poplrlrt IroJIoc' MI'IKporeoM erpkru

npanecr;fi (cepu, $octfopa u Ap.), a raKx{e o6Nura $oc<foprrou u

arJrorvlepaTa.

vrKarryl"r arJloMepara nocJle Apo6ranxz H oxJlaAvreJlfl.

CxeM coo'rBeTcTByeT uleroaoft lpO6ranxe c npocTblM KaqaHI{eM qexra (crr'r.

a) flpe4ua:uaqeHa rwfl
ocso6oxueHueM lrx or
NOJryIIEHH' IIEMEHTIIOIO r,rHKepa.

b) flpeaHasHaqeHa tvfl
c) Ilpe,qua3uaqeHa AJII

IT.Karaxus
pr4cyHoK nuxe)?

a)a
b)6
c)B



18. fIepeuucJII,ITe ocliloBn{Ie xoncrpylqnl{ cBepJII4JIbIIbIx MaIIIuH Anfl BcKpIITI{JI uyrl'Huofi JIeTK}I rro

cnoco6y 3aKpenneHprr (u{Net 6rnr necx'oJlbKo BapI'IaHroB orBera)'

a) flo4necnbre, KoTo,pbre faHpemfiorcq 
Hia MeTZUUIOKOHCTpyKU[,rx neqn.

b) HesalrpenneHHbre, r,rMetfoT Bo3MolKHocrr cno6oAno nepeMelllaTbcs no nJlolqa4re :rurefinoro ABOpa'

c) 3arpennaeMble Ha. pa6{uefi rurorllaAKe nureftnoro ABopa'

19. B qeu 3aKjrroqaercn npuuqun pa6oru qeurpo6exnoro pTyTHoro BbIKJIIOqaTeJIt cKI{roBoIo

noAbeMHI4Ka AoueHuofi rieqn?

a) flpu BparrIeHI{I,I Jlrapoo$pa3Horo cocyAa, coeAHHeHHoro c ocblo 6apa6aYale6egrul' 
-pryrr 

nog

a"r"r"""r ,re"Tpo6e;xr"f* 
""n 

,r"p"r.rtu"rcr lr3 rlel{rpanbHoro cocy.{a s 6orosrre. Cnuxeuue ypoBHt

pTyru B rIeHTp:IJIbHcrM cogyAe npuBoAI{T lK pa3MbIKaHI'[o cooTBeTcrBylou1l{x nap KoFITaKToB'

b) IIpu BpanleHr{r{ rrrpoofp*"o"o 
"o"yA^, 

coeArrHeHHoro c ocbro 6apa6auane6eAnn, pryrb roA

AeftCrnUeU qeHTpoCTpeMhTeJIbHbIx CHJI 1epeMelqaeTgt us 6OKOslx COSyAOB n qenrpalrnufi' o

pe3yJlbrare rlero napbl KqrnaKToB 3aMblKialorc''I'

r) q""tpoOexnufi flryrn[Ifi BbIKIIIoqareJrb He LIMeer oTHoIIIeHHt K cKIarIoBoMy noAbeMHrrKy'

20. KaxOtr TH1r noAn[I,InHfKoB ycTaHaBJII4B aeTcfl Ha Ilefiru BiUIKa 1, zao6paxeHHolo na pucyHre?

a) flo.quunnaKl4 cK,orbxpHl'r.r orKpblToro runa

b) fIoaIwrnHHKI4 cKoJrblr(pHur sarpuroro rurla
c) PonuKosHe noAxrLInH4Ku KarIeHruI

d) Illapuronble nogruun4uKl'I Ka'reHLIt

21. Karoe KoJ[rlrecltBo ct'aHuH $oprraupyer npoKarHylo KJIeTb AJI' xoloAnofi JlprcroBofi nporaffir'r?

a)1
b)2
c)3
d)4

22.Kat<oe ycrpoftcTno 3EHuMaercf, pefy:rr4pOBKOfi NlexearxoBofo 3a3opa 3a cqer nepeMeuleHplfl

BepxHero BaJIKa,

a) Haxurr,troe ycrpoficrqo
b) Ypanuonerrl4Bamlqee yctpofi crno

c) VcrpofictBo AJII ocenpfi cABLDKKLI BilIltKoB

23. Kaxofi run ycrpoficr[a ypanuoBerrrr{BaHu{ BulJrKoB He vcnonmyercq Ha npoKar}Iblx crasax?

a) fz4pauurlecKo€l
b) SrertponaexaHl4'qecKcie
c) fpysonoe
d) flpyNlEnuoe



2 4 . Karcoiarllr tunuFlAerrlt u :c'6paxeu Ha p u cyuxe?

a) Yuurepcanrnrtfi urnurulerb c BKJIaArIIIaMII cKoJIb)KeHut

b) Ynurepcalrngfi rxnHHAeJrb Ha rroArrrulHHKax KaqeHI,I-fl (rapaannslfi)

c) Illapuronufi lruunAelr,
d) Ponuronrtft ruruaaAelr
e) 3y6uarufi unuH1enb

25. Kaxassoprraa 6oqrcu 14cnoJr b3yeros A.rt peail H3alll4l4 CHCTeMbl cvc?

a) I{muuapaqecKarl
10
b) Boruryrar napa6olzuecran
c) Brnyrorar uaPa6 olu're'ona.a

d) flonunorra vurb:elat 3 fi c:reneur'I

4. Yqer JrrrrlHblx AocrlrlneHnfi [ocry[arcuero

A6urypIaeHr r{MeeT Bo3MOXHOCTb [Olyrtr4Tb AOlOJIHnTeJrbHbIe 6allrr 3a JrraalHble AOCTpT]I(eHIAfl:

1. Haluqne Ar{rlJrOMa O BbrcrrreM ocipasooannu c oTIHLu{enr - 5 6arutos.

2. Hanfique 4/6rurxituuft, - MaKcI'IMyrr'r 16 6arlor, B ToM qHcJIe:

HafrHbre srarbr{ no, TeMarr{Ke o6pa:onareruHofi nporpaMMbl B vr3 aHvAX' I4HAeKcI4pyeMbx B

6asax AaHHstx Scopus u/utru Web of Science - 10 6alnon;

Ha)ArHbre srarblr rro reMarlrKe o6pa:onaremnofi nporpaMMbl B )KypHanaK lr3 nepeqHJl BAK -
4 6ar't:m,;

HafrHbre crarbq no reMargKe o6pasonarelrnofi nporpaMMbl B v3AarJvItx, I4HAeKcHpyeMbIx B

PEII{ -2tiwna.
Hatrr,rque AtrruroMa no6eAurels l"npuzepayHr,rBepcplaAu <flyrr K ycnexy) - 5 6aJIJIos'

Haluque o)(paHHbrx AoKyMeHTOU - MaKCHMyryr l0 6annoa, B TOM tlltcJre:

[areHT Ha ltso6pereuue - 5 6allon;

nareHr Ha IIoJIe3Hym MoAeJIb -3i 6anta;

cBr,rAeTeJIbc,TBo o rooyAapcrseHlrofi pen'IcTpaIII4I4 rpofpaMMbl AJII SBIW6agu AaHHbIx (OIilC)

-2 6arf.ta.

TIPOIPAMMA
BcTyIII{TeJIbH:oro ncnblraHvx (Ir,reN4ucIII4IInLIHapHoro 9K:3aMeHa)

Ant IloorynarcilIlIx B MafI4CTpATypy no HanpaBJIeHI{IO

I 5 .0 4, 02 Texnororl4qe cKI{e MaIITI{HsI I4 06 opyAoBalFII4 e

(Lhuxu;,nup Lr Hf B M eT€UrJrypru1 q e c Ko M M aIUI4HO CTp O e HnI{ )

CocraszreJlb : lloqerlT AHqylon; A.B.

4.


