
MIIHIICTEPCTBO FAYKI'I II BbIC
OEAEP

Ero oEf A3OBAHT'Ifl POCCUfr CKO

o6pasonareJlbuoe Yqpex4enlle

o6pasorau$r
xulirlecruq yur'IBepcurer lrM' f'I'I' Hocosa

fPAMMA
(rraex,uucu{rlJl}Inapuoro ers arraena)

rlo HaTIpaBJIeETIIO

ilfr 
-ctepCxotrnPorPar'ar*an))

Oe4epa.nrnoe roPYAaPcrBeHHoe
BbICIIIe

Manruroropcrufi rpcyAapcrBennrtfi

BCTy[I,ITeIIbIroro

Ars [ocryEarou]rx B

(ro.u u ua4tleuoBauqrl

- 2Q18 r.



Ilporpavua coAepxr4T fiepeqeHb rerra (nonpocoB) no.uucuunnnualr 6a3oeofi qacru dz:JrI'I.uucllullnu-

HaM. orHoctil[,rMcr K ee napraarprnnofi qacr]]I coorBercrByrouero HarIpaBneHI'Is [oAroroBKI'I

03.01
gTDOHTefl bIIbIx [porr3BoncTB

(ro4 u uaurrreuoBaHl{t HanpaBreHI'Iq no.qroroBKll 6aralaopuara)

Cocranureln: AoIIeHr raS. MuTO,{u}d Illerrueen M.A.
AorIeHr xaQ. MnTO,{nlvI Muxafinraqrm C.B.

flporparraua paccMorp e*a r4peKoMeHAoBaHa ll lI3AaHI,Irc uemodu,tecrcoil rcouuccueil

I4:rrcluryr:it lyrerarrJnyprrrrr, Marururoctpoenng LI Naarepuanoo6pa6otru
H a3 6 a H u e u nc mumY m a/ Q at<Y n b m e m a

<<31 >> O 3 .21013r., rporoKorl Np /

CasuHoe A.C./

CorracosaHo:

. -l -rF€-*'
pyrono4urenr oofl -r?i*.=---frFaroe 

c.I4.

3aneayrorqufi xa1pe4poft MUTQIUM



L. flucqunJrrrHbr, BKJrroqerrHbre B nporpaMMy BCry[UTeJIbHbIX I{CIIbITaHIIR B Mar[cTparypy

1.1. On:ura
1.2. Xutrlus
1.3. SlerrporexHuKilI'I sneKTpoHI'IKa

1.4, Maurznocrpol4:TeJIbHbIe Marepl{ilnbl

1.5. ConporuueHlle MarepI'I[IJIoB

1.6. Texuonornfl KontcrpyKlqlaouHbxM:arepilaJroB

1.7. Ourosrr rexHoJIoruI'I MarrIlIHocrpoeHI'I{

2. Cogepxanne yue6nbllx ArrclqurlJruH

2.1. <Oragura>
1) TepuoauHaMI'IKa
2) Teunorrnaccoo6rr,ren

3) Arperaruoe cocrorlHfie BelrlecrBa

Jlureparyp a rnr rlo,uro'roBKl{

1. JIo:oscKufi B.H., lipceHrbeB B.B., IftapnuqeHKoB B.A. u Ap. Kypc tfusnrra: Y'Ie6HI'Ir AIr
By3oB: B 2 r. - Cfl6.: I4slarerlcrHo ((JIaHb), 2000. - 576 c'

2.2. <<Xurvtus>>

1) Buau xIrMLIqecKI,Dr: Pearqufi
2) Bnpr;. xl4MuqecKux coe4raneuuft

Jlureparyp a Arrs. rIoAI'o'roBKlI

1. Huxolrcruft A.8., Cyropon A.B. Xurraus: V.re6Hfir Ar.n By3oB. - XutrlugAar,200l. 519c.

z. Kononanoe A. B.;JFllponraufi B. M., Kypruu A. C. Teopna cBapoqHbx rtr)oqeccoB: Vqe6-

Hr{K Arrr By3oB. - M.ocrsa": I,IgAarenr,creo (MfTV r,lr'r. H. 9. Eayuaua>>,20C17 - -752 c.

3. Teopux cBapotrHrrx rrpoqeccos: Yqel5HuK Ant By3oB /B. H. Borrenro, B. I\d. 9unonrcruft,

B. A. BunoKypoB 14 Ap.tllto4 pe4. B. B. OponoBa. - M.: Brtcruas IrrKorra, 1988. 559c.

2. 3. <3nexrporexHl{K a I'I sJIeKTpoHIaKa)

1 ) O6uue Borpocbl sIIeKrporexHI{KII

Jlureparyp a Nrs IIoAf oroBKI{

l. flpar"ro" B.f. lluerrporexHr.rKa lr sneKrpouura. B 3-x rouax. 3ueproatoMl'I3Aar. 1996-

2010.

2.4. <MautnHocrpol{Te.llbHble MarepI{aJIb'I)

1 ) KoucrpyKIIpIoHHbIe lvIaTepI{aJIbI

2) Oasonue lr cTpyKTypHbre npeBparrleHus B MeTaIIIAXId C[naBax

3) MexanuqecKae csoircrsa MeTaJrJroB H MeTO,{bI I,IX OlpeAeJIeH}It

4) TexuO;rorHIIeCKue CnOftCrna M9TaJIJIOI] lI CIIJIaBOB' H M9TOArI I/11 OqeHKI4

5) Yclonuoe o6osuarreHr,re xrarMlrqecKlrx gJTeMeHTOB B CTaJItx

6) Koutpolb KarlecrBa KoHcrpyKIIHoHHhtx MarepuaIJIoB

Ilrlreparyp a rnfl. noAloroBKll
1. fymen A.lI. Mera.rIJIoBeAeHI'Ie. M.: <Memnnyprm), 1986t' 544 c'

Z. Jlaxrus IO.M. MeTrrJrJroBoAeHr4e u repMllqecKas. o6pa6orKa MeraJIJIoB. - 3-ro 113,4. - M.: Ma-

InLIHocrpoeHI-Ie, 1983. '359 c.

3. 3y6uenro A.C. Irli4oqur.rK crareft :n cnnaeos 2-e LI3.q., ilepepa6. u Aofl. - M.: Manuso-

crpoeHlle, 2003,'7 ti4 c.
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2.5. <CouporIiBJreHI,Ie M

1) O6rwe Borlpocbr

JlutepatypaNrfl
l. Tutuoruenro C.II. poTr,rBJIeHlIe

B.H.Oeaoposa. - M.:

2.6 <TexnoJIoEIfl
1 ) Bu,Urr teplrluuecrofi
2) Cnoco6u coe,qllllerrllt
3) Buau o6pa6otru

JlureparypaNl.r
l. Jlaxrvn lO.M.

rtrr,rHocrpoenue, I 983.
2. fynrea A.II.

2.7 . Ocls'oB]bl TexHoJIortILI

l) O6qre Borlpocbl MaIu

Ilureparypa tnt
1. Baspon E.M. Ocrosrr

I,ilga. 2-a, crepeorlllr., flep. c

ra. 1965. - 363

r{e }r TepM

ocTpoeHI'It

o6pp6orra MeraJIJroB. - 3-e ng,u. - M

,1986r.544c.

M.: MamuHocrpoeHrre, 2005. -

AHruI.

: Ma-
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3. Ilpnuep gK3aMeHallnor[Horo 6u;rera (recronoro ra.qanna)

Mr.rnucreporBp HayKu rr Bbrcfirero o6pasonanvs. P occutrtcr<oft @eAepraul{I4
(De4epanruoe f ocyAapcrBeHlloe 6roAxetuoe o6pa-ronareJrbnoe frpexAeulle

Bbrclrero o6pasoeanur
<<Marnurorop,crr:rnft rooyAapcrBennrrft TexHlrqecKuityuur,epcurer uv.f .I4. Hocoso)

YTBEPXAAIO
qoAr,rrenb OOII
$Inaros C.I,l.

20 r.

EK3AMEHAIII4OHHbII4 EI4JIET}f{

].lb Boupocu Barnrr

I

tlro raxoe qyryH:

1) Cunan xeJre3a c yrfleporou (co4epxaur4e yrJrepoAa 6oree 2,14%)
2)Cntray xeJre3a c yrlepoAorra (co4erpxaHlre yulepoAa MeHee 2,04yo)
3) Cunan )KeJre3a c yr{epoAorra (co4epxarll4e yrrlepoAa MeHee 2,l4yo)
4) CnJras xeJresa c yrhepoaou (coAerpxagr4e yrJrepo.ua 6onee 2,24yo)

4
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Tepuuvecrcraft quxn g'ro:

1) llsrr,reneuue reMfleparypbl Bo BpeIv[eH[

2) I4:rraeueuHe Bper{er{u flo reMreparype
3) Irlsrraenenue reprvrr4yecrofi HopMuInrH

1 ) IrlsrdeHeur,re replvIllqecKllx KoHcrarHT

4

a
J

Orracnenue Meralra 3To:
l) Coe4uneHlre c BoAopoAoM
2) Coe4HHeHr.re c yrnEKrrcnbrM ra3olr
3) CoearaneHrre c KLrcIopoAoM
4) CoearaueHr4e c yrnqpoAoM

4

n+

B rnepgrx reirax re[.[ora rrpeAaercr cuoco6ou:
l) Konrerqpreft
2) Jlyrucrrnvr renrnoo6uenont
3) TeunonpoBo.qlrocrqro
4) Cop6qroHnbIIu renproo6uenou

4
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MexanrrecKoe HarrprxeHfle 9To:
I ) Barncuoe Ha[prxeTrr,re r{3 craH,qapru3r4poBaHHoro ptAa nanprxennfi
2) CpegHercBaAparrrrrHoe 3HaqeHr,re H auptxennfl. B cerr.I rrepeMeuuoro roKa
3) HanprxeHue FrarBnqe pa3Hocrr,r rrOTenrlrdaJroB MexAy AByMr roqKaMI4 rloBepx-

HOCTI,I TEJIA

4) Buyryennne craJrbr, Bo3Hr{Karoqrre B TeJre rrpu pa3rr.rrrHbx Bo3Aeiltctnnrr'

4
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A6coruornair repMoApmaMr4qecKur ilrKrura reM[eparyp :

1) lllxana I{enrcua
2) lUrcana Kerueulia
3) Ilkara (Dapennefira

4) Ilkana Peouro 1r ,

4
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rlzcrufi t,tsrlt6 ero:
1) Koraa LlMeercrt [oueperlua"fi cr4rrav rcrudarcuuft rr,rorr{eur

2) Koraa tronepeqniur purrapaunaHyirro r{ uMeercs roJrbKo zsru6aroqufi nao-

MEHT
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3) Kor,qa I,IMeercrI trol
4) Koraa ronepeqHat

operruitfl cvrra, ausru6arctqlrfi uorraeur paBen HyJIIo

)r4[raa usru6arcllluft tr,totrlenr paBHbI HyJIIo

8

HRC - reepAocrt tro Mr]Tc

l) Burrepca
2) Knyua
3) Bpuuerm
4) Poxnerra

ry:

4

9

Teuueparypa [JraBJrelilu (

1) 1540 "C
2) 1350'C
3) 1720 "C
4) t640 "C

TAJIrI:

4

10

XuMu.recrar (f oprvrylra nap

1) CaCO3
2)CO2
3) CaOz

4) SiOz

MOpa:

4

ll

Ilernponau14e MeraJIJIit:

1) BseaeHLIe B xlrllKl4
2) BseaeHLIe B xrrl{Kll
3) Bne4enue B xcrr{Kli
4) BseleHI,Ie B xtrltKll

MeTiurJr pa3rl,IrrHhlx Bpe.4Hbx SJIeMeHTOB

MeTaJrJr pa3I[rIHbIx pacKl,IcJlsloulux SJIeMeHTOB

MeTaJrJr pa3rl4tlHbx oKrIcJItIOulIX gJIeMeHToB

MeTIIJIJI pZl3JrLlrIHbx noJle3Hbrx 3JreMeHToB

4

I2

t{ro xaparrepld3yer uilpraM

1) Creneur rerlJlil
2) Creneur rorIJIo€,MX

3) Crenenr Harporoc:
4) Crcnenr renJlontpo

)rp reMrrepar)?bl:

)CTI,I

VI

ro.rIHocTlI

4
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or- MexaHtlqecKoe cBoIrcT

1) Ilpeger npoqHorlrlt
2) llpeaen reKyqecrl,I
3) llpeael BblHocraB(
4) llpeaer ynpyrocru

|o MaTepllana:

cru
4

l4

t{ro raroe gneKTpilqeoTBo

1) 3rerrpu.recrufr pa

2) I4zueuenlae Ha lrlpt)
3) HanpauenHoelIBr
4) PagnI,rrla rlorelll:ua

;pfn B IIpOBOA.HI,IK9

:eHr.rr B [poBo,4HLIKe

KeHr.re gneKTpoHoB B rIpoBo.4HlIKe

ra roKa Mex(.uy pIcrorIHLIKou u npu6opou

4
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fhagua sro:
1) I4ouusonannufi xur

2)l4ounztrpoBaHlrat c

3) IrlouusnpoBaHllat c

4) I4onuzupoBanHoe

sunefirpamnr'ui ras
lepxIIJIoTHtUI )KI4AKOCTb

IATI,IqECKI4. AKTI,IBHAfl IIbIJIb

BepxrrJIoTHOe TBepAOe TeJIO

4

t6

YcrosHoe o6ogna.{euue N,I

1)A
2)M
3)A
4) ro

.IIH B CTTIJIH:

4

l7

9ro raroe [epJIrIT?

1) MexaHutlecKtul0M(

2) MexauratlecKart oM(

3) MexauuqecKal 0M(

;r $epputa ri rIeMeHrI,Ira

:r Seppura 14'yrnepoAa

)b MAPTEHCT4TA V IIEMEHTI4TA

4
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4) MexasuqecKat )cb MapreH cuT' a v yrJlepoAa

l8

Tun rpuctarlu.recxoii per
l) Ky6u.recras o(ireu
2) Ky6rauecKail rpaHel

3) Ky6rzuecras 6a:oqr
4) fexcaroHaJrbHat

remu $eppura:
roqeHTpr.rpoBarHHtuI

eH'rpr4 poBaHHittr

HTpr4poBaHHair

4

t9

AycreHur ero:
1) Tnepaufi pacr.Bop

2) Tnep4nfi pacr.Bop

3) Tnepanfi pacr.Bclp

4) Tneoarrfi pacr.Bop

rnepoAa s 6-xrerese
HrepoAa r B-xrerese
ilrepoAa B 0-xiene3e
rnepo.ua B Y-xene3e

4
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3asucaN{ocrb Me}KAy :rntpy
KoHoM fyra:

1) o: E/e
2) o: elB
3) o: E'e
4)e:E'o

ofi 4e$oprvrauueit I4 Harlptx(eHlleM B coorBercrBvrkr c 3a-

4

2l

9ro raxoe orNnr?
1 ) BtEa xI{MI,IKorerp:MI{

BecHbrx cTpyKryp
2)Bul,repuuvecroft

paBHoBecHbrx cTpyKT)'p
3) Bua xrMu.recKo:fi o

paBHoBecHbrx crpyKr)p
4) Bna repuuuecrcoft ,

HOBeCHbrx CrpyKryp

recrofi KoropyTo npoBoAtr c IIeJIbro rIoJIfIeHLIt paBHo-

6pa6orxu, Ko:ropyro rrpoBo4xT c IIeJIbIo lronfren]It nte-

ipa6orru, Koropyro npoBoAtr c IIeJIbro iloryrreHlds Ho-

6pa6orxr,r, Ko:fopyro [poBoA.rIT c IIenbIo ttonfreHl,It praB-

4
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Ycrosuoe o6ogna.reHue, rtr

1)K
2)P
3)c
4)M

}MHI4S B CTAJIII:

4

ZJ

HanpxNeurag B 3aBlIcIirM oc'

1) PacrrrunaHur
2) Cxwrtanux
3)Vlzruda
4\Cpeganus.

r..r or xapaKTepa [pr.rJroxeunofi cIrJrbI:

4

24

9ro raroe saranra?
1 ) Bua xrIMLIKoreptvILi

OxnaxneHl{q c UeIbIO nrf,I
2) Bul, repltuuecrcoft

crblo oxJraxAeHvIfl. c II9JIbI

3) Bua xunru.recKoii (

oxnaxAeHlls c Ilerbro u()r
4)Bulrepuravecxofi

CTbIO OXnaX/IeHI'It C IIToJIbI

recxofi Koropyrc npoBoAsr c rloBblllreHnofi cxopocturc
qeHzs paBHoBecHbIX cTpyKTyp

6pa6orru, Kortopyp [poBoAsr c noBbllueHuofr cropo-
IlonrreHv.f, Hr3paBHoBecHbIx cTpyKTyp

ipa6orru, Korr)pyro [poBoAflT c rloBblllreHuoft cropocrrro
qeHur HopoBH,oBecHbx cTpyKTyp
6pa6orru, Korfopylo ilpoBoAtr c lroBbrlrlenuoft cropo-
noJryqeHr4t pirBHoBecHbrx cTpyKTyp

4
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Ygapnax Bt3Kocrb KCI!' or

l) C xpyurtM Ha,upre3(

2) C ocrprru HaApe3ol

3) C ryuru HaApe3ilM

4) Beg Ha.rroe3a

peAenseTcfl Ha oopa3llax:
M

4
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