MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPAIIIN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKICHNE BBICIIET0 00pa3oBaHUs
«TOnBATTUHCKUHI IOCYIaAPCTBEHHBIN YHUBEPCUTET

OOKYMEHT MOANUCAH

B 1 O 1 8 BMIEKTPOHHOW NMOANUCHLIO
o .

Ceprudu:

(uHOexc OucyuniIuHbvl)

e

PABOYASA TIPOT'PAMMA JUCHUIT/IMHBI

MaTepI/IaHOBCHCHI/Ie 1 TCXHOJIOTHA KOHCTPYKIIMOHHBIX MAaTCPUAJIOB

(HaumeHoBaHUe OUCYUNTUHBL)

10 HalIpaBJICHUTIO NOATOTOBKHU
23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

HaIPaBIEHHOCTH (MPODUIIb)
ABTOMOOWIIN U TPAKTOPHI

®opma oOydeHus: O4YHas

I'ox nHabopa: 2022
O6mas Tpynoemkocts: 9 3E

Pacnpeueneﬂne YaCOB JUCIMIIIMHBI IO CEMECTPpamM

Cemectp 2 3

®opma KOHTPOJIs 3ayer 3a4er Utoro
Bua 3ansTuii
Jlexmuu 32 32 64
JlaGopaTopHsble 32 32 64
[IpakTnueckue 16 32 48
Pykosoactso: PI'P - - -
[IpomexxyTouHas aTTecTarus 0,25 0,25 0,5
KonTakTHas padora 80,25 96,25 176,5
CamocTosiTenpHas paboTa 63,75 83,75 147.,5
KoHnTponb - -
Hroro 144 180 324




Pabouyto nporpamMMmy coctaBuia:
JOIIEHT, KaHauaat gus.-Mat. Hayk, [lomosa JI.1.

(Oonarcnocms, yuenoe 3ganue, cmenensb, Pamunua 1.0.)

PenienzupoBanue paboyeit mporpaMMbl TUCHUILINHBI:
OtcyrcTBYeT

Perniensenr

(Oondcnocms, yuenoe 3ganue, cmenensb, Pamunua 1.0.)

Pabouas mporpamMma IUCIUIUIMHBI cocTaBieHa Ha ocHoBaHuu PI'OC BO u
y4yeOHoOro maHa HampaBieHusi noarotoBku 23.05.01 HazemHble TpaHCHOpPTHO-
TEXHOJIOTUYECKHUE CPE/ICTBA

Cpoxk peiictBus padoyed mNporpaMmbl AUCHMIVIMHBI 10 « 31 »
aBrycra___ 2026 r.

COT'JTACOBAHO

3aBenyrommii kadeapoit "lIpoekTupoBaHME U IKCILTyaTalus aBTOMOOWIeiH "
(8vinycraiowjell HanpagieHue (CneyuarbHOCmy))

« » 20 T.

(noonucv) (H.0. Pamunus)

YTBEPXJIEHO

Ha 3aceganuu kadenpsl
«HaHnoTexHoIOTHH, MaTepUATOBEICHUE K MEXaHUKA)

(mporokon 3acemanuss Ne 1 ot « 31 » 08 2021r.)



1. llesab ocBoeHM s JUCHMIIJIMHBI

Llenb OCBOGHMS IUCIMIUIMHBI — JaTh NPEACTABICHHE O B3aUMOCBS3H MEXIY COCTaBOM,
CTPOCHHEM U CBOWCTBAMH MaTEpPHAJIOB; IO3HATh 3aKOHOMEPHOCTH X U3MEHEHUS 110]] BO3JIEHCTBHEM
BHEIIHUX ()aKTOPOB M CHOCOOBI MpHIAHHUS OCOOBIX CBOWCTB MaTepuayiaM i UX 3()(HEeKTUBHON

OKCIUTyaTallhuu.

2. Mecrto aucunmimasbl B ctpykrype OIIOII BO

JIMCUMIUIMHBL ¥ IPAKTHKH, HA OCBOCHUHU KOTOPBIX 0a3upyeTcs JaHHAsk AUCUUILINHA: (PU3HKa,

XHUMMA.

JIMCUMIUIMHBI U TPAKTUKH, TSI KOTOPHIX OCBOEHHE MAaHHOM NUCIMILIMHBI HEOOXOIMMO Kak
"Hane)kHOCTp TEXHMYECKMX CHCTEM U TEXHOI'€HHBIM puck",

IpeiecTBylomee: -

"[IpousBoAcTBeHHAsT 0E30MAaCHOCTS",

"[IpoMbIieHHAs

0€30MacHOCTh W IMPOU3BOJICTBEHHBIH

koHTposb", "BesomacHas oskcmyarauusi oOBeKTOB sHepreTuku", "besomacHas sKcmtyaranus
HACOCHBIX, KOMIIPECCOPHBIX cTaHuil, HegTeb6a3 u A3C", "be3onacHas skcIuryaraiyst 000py10BaHUs
MAaIIMHOCTPOUTENbHBIX Tpon3BoAcTB", "IloMCK M aHaIM3 MHHOBALIMOHHBIX TEXHUYECKUX PELICHUN
B 00s1acTH TeXHOC(epHOU O6e30nacHOCTH", U I.p.

3. IInanupyemble pe3yJbTaThbl 00y4eHHA

[1K-7.9 ITpoektupyer
TEXHOJIOTHUECKUE
MPOIIECCHI CO3TaHUS
MaTepuaIoB U UX
00paboTKH C LETBI0
TOCTH)KEHUS TpeOyeMoro
ypOBHS (PU3HUKO-
XUMHYECKUX CBOMCTB

dopmupyemMbie U NuaaukaTopsl IInanupyemble pe3yabTaTbl 00y4eHHSA
KOHTpPOJINpyeMble NOCTUKEHHS
KOMIIeTCHIIUH KOMIIeTeHI Uil
(koA 1 HAMMEHOBAaHUE)
[1K-7.8 Monenupyet 3HaTh: CHEUAIbHYIO0 TEPMUHOJIOTHIO,
IIK-7. Crocoben  mpuMeHSTH |(hH3HMYECKHE U XMMUYECKHE| OCHOBHBIC KJIACCHI COBPEMEHHBIX
(byHIaMeHTAIbHbIe SHAHIA, \cpcTeMbl, SIBJICHUS U MaTepuasoB, pa3IMuHbIe YPOBHU HX
MOJIYUCHHBIC B obactu )
[IPOLIECCHI TPU CTpOEHUS, CBOWCTBA,
MaTEMAaTUYECKUX u (nmm)
CCTECTBEHHBIX Hayx, i IMpOEKTUpOBaHUU MOCIIEIOBATEIILHOCTD (HOPMHUPOBAHUS
HCI0JIb30BATh ux B MATCpPpUAJIOB CTPYKTYDPBI U CBONCTB MAaTepUuajioB B
oG eCcCHOHATBHOM 3aBUCHUMOCTH OT BHUJA BHCIIHETO
JCATCIIBHOCTHU

BO3/ICHCTBHSI, Ha3HAYCHUE MATEPUAIIOB
00JIaCTH UX IPUMEHEHHS; OCHOBHBIE
BUJIBI TEPMUUYECKON M XMMHUKO-
TEPMUYECKO 00pabOTKHU CIJIABOB.

YMeTb: pacno3HaBaTh (PU3MUYECKYIO
CYILLHOCTb SIBJICHUH, IIPOUCXOASAIINX B
MaTrepuayiax B yCJIOBUIX IPOU3BOJACTBA U
sKcIuTyatanuu. CBs3bIBaTh (PU3HUECKUE U
MEXaHU4ECKHE CBOWCTBA MATEPUATIOB C
TEXHOJIOTHYECKUMU IIpoLieCCaMu
IIPOU3BOJICTBA, U UX DKCIUTyaTalluOHHOU
HAaJICKHOCTBIO U JJOJTOBEYHOCTBIO.




Bnanets: cOBpeMEHHBIMU METOIAMHU
aHaJIM3a B3aUMOCBSI3U XUMHUYECKOTO
COCTaBa, CTPYKTYpPBI U CBOMCTB
MaTepuajioB, METOJAaMU UCCIIEAOBaHUs
CTPYKTYpBl ¥ CBOWCTB MaTe€pHaJioB;
HaBBIKAMHU BBIOOPA OMTHUMAJIbHBIX
croco0oB 00pabOTKH MaTepHaioB U
KOHTPOJIS1 KAUY€CTBA.




4. CTpyKTYypa M coiep:KaHue JMCIHUIIIHHBI.
4.1. M nu TKM-1

Bbanasl
AUCTAHIH
OHHAasl
Bux ¢.o. ©
Mopnyas | yueoHo | HaumenoBanue tem 3ansatuii | Cemect | O0bem, HNHurepak OPMbI TEKYIUEro
. . Banasl KOHTPOJISA (HAaHMEHOBaHHUe
(paznen) i (y4eOHoli paboThI) p q, THB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monynb 1 |Jlek | | Beenenue. ATomMHO- 2 2 2 Bomnpocs! k 3a4ery
KpUCTAUIMYCCKOC CTPOCHUC 1
MCTAJJIOB. I/IH,I[I/II_[I/IpOBaHI/IC
ATOMHBIX IVIOCKOCTEH 1
HaIpaBJIeHUM.
Momynsb 1 |JIa6 1 AHau3 KPUCTAUINICCKOTO 2 2 5 4 Kommnekr 3aganuii x 1.p. 1
CTpOCHHA MCTAJUIOB U CILJIABOB.
Monyns 1 |IIp 1 OCHOBHBIE CBOMCTBA (POPMOBOYHBIX 2 2 3 - Kommnekr 3aganuit ais [p 1
" CTCPIKHCBLIX CMCCCHU
Monynb 1 |Jlek 2 | Tunsl cs3eli B KpUCTaILIAX. 2 2 2 Bomnpocs! k 3a4ery
He(l)eKTLI KpUCTAJTLIIMYCCKOT'O 2
CTpOCHMA: TOYCUHEIC, HI/IHCfIHBIG,
ITOBEPXHOCTHBIC.




Banasl

AMCTAHIHU
OHHas
.0.
B b DopMbI TEKYLLET0
Moayanb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0bemM, HuTepax P y
. . banisl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) i (y4eOHoli paboThI) p q, THB, 4.
OLICHOYHOI'0 CPeACTBA)
padoThI

Mopnyns 1 |JIa6 2 | Kpucrannorpaduyeckue HHAEKCHI 2 2 5 Kommiekr 3aganuii x a1.p. 2

IJIOCKOCTEW U HAIIPABJICHUM.
Mogynb 1 |Jlex 3 | Toueunbie nedeKThl U MX BIUSHUE 2 2 4 2 Bomnpocs! k 3a4ery

Ha CBOMCTBA KPHCTAJLIOB. 4.5

Huddysus. 3akons Ouka.
Monyns 1|JIa6 3 | Makpockonuueckuil aHaims 2 2 5 Kommnexr 3apanuii k 1.p. 3

(MakpoaHaln3) CTPYKTYPBI

METAUTMIECKIX MaTePHUAIIOB.

Mukpockonu4ecKkuil aHaiu3

(MUKpOaHaN3) CTPYKTYPBI

METAIUTMIECKUX MaTEPHAIIOB
Monyns 1 1Ip 2 TexHOMOrHs U3rOTOBICHUS 2 2 3 - Komnunexr 3apannii aiis Ip 2

JUTEHHON OPMBI




Banasl

AUCTAHIH
OHHAasl
Bu b-0- @opMBI TEKYLLIETO
Moayanb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0bemM, HuTepax P y
. . Banasl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) i (y4eOHoli paboThI) p q, THB, 4.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monynsb 1 |Jlek 4 | JIuneiinbie nedexrsr KP. 2 2 1 Bompocksr k 3auery 6
TeOpCTI/I‘IeCKaﬂ " pcaljibHasa
MMPOYHOCTHb KPUCTAJIJIOB. Binstaue
}.'[e(l)eKTOB KpUCTAJTLITMYCCKOT'O
Monynsb 1 |Jlek 5 | Tepmonunamuyeckue OCHOBBI 2 2 1 Bomnpocsr k 3auety 14,15
(a3oBbIX MIpeBpaIECHUH.
KpI/ICTa.]'IJ'H/BaLII/IH YUCTHIX MCTAJIJII0B
Monynb 1 |Jla6 4 | IlocTtpoenue quarpaMmel 2 2 5 Komnuiexr 3apannii k J1.p. 4
COCTOAHUA CIUTaBa TCPMHUYCCKUM
METOIOM
Mopyns 1 |TIp 3 Onpenenenue GopMbI U pa3MepoB 2 2 3 Kommnekr 3aganuit as [p 3

JINTOI 3arOTOBKU U JIUTEUHOI
MOJENIU




Banasl

AUCTAHIH
OHHAs
B bo- DopMbI TEKYLLET0
Mopnyas | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, HNHurepak P yi
. N Banasl KOHTPOJISA (HAaHMEHOBaHHUe
(pa3nen) 71 (yueOHo¥ padoThI) p q. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monyib 1 |Jlek 6 | 3akOHOMEPHOCTH KPHCTaIM3ALMHY, 2 2 1 Bompocksr k 3auery 16,17
Kpussie Tammana. 'omorennas n
reTCporcHHas KpucTauiM3alnuu.
Monyns 1 |Jlex 7 | CrutaBbl. @asbl B METATHIECKUX 2 2 2 - Bompocksr k 3auery 18,19
crasax. [IpaBuio ¢a3 ['m6oca.
Monynb 1 |JIa6 5 | AHamus quarpamMm COCTOSIHUSL. 2 4 6 8 2 Kommnekr 3aganuii x 1.p.5
@Da30BbIi U CTPYKTYPHBIN pazoop.
N3.
Monyns 1 |1Ip 4 Hasnauenve u o01riee ycTpoicTBO 2 2 3 - Kommnekr 3aganuii nns [p 4

YHUBCPCAJIIBHBIX METAJITIOPCIKYIIUX
CTaHKOB




Banasl

AUCTAHIH
OHHAasl
Bun b.0- @opMBI TEKYLLIETO
Moayanb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0bemM, HuTepax P y
. . Banasl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) i (y4eOHoli paboThI) p q, THB, 4.
OLICHOYHOI'0 CPeACTBA)
padoThI

Mopynsb 1 [Jlek 8 | luarpaMMbl COCTOSIHUS 2 2 1 - Bompocsr k 3auery 20,21

ABYXKOMIIOHCHTHBIX CUCTEM.

MGTO}_'H:I IMOCTPOCHMHH.

JC cmutaBoB, 00pa3yromux

TBCPABIC paCTBOPLI C

HeOI‘paH‘-ICHHOfI PacCTBOPHUMOCTEIO.
Monyns 1 [Jlek 9 | JIC crtaBoB, KOMIIOHEHTBI KOTOPBIX 2 2 Bomnpocsr k 3auety 20,21

HC paCTBOPUMBI B TBCPIOM

COCTOsIHHH. HpaBI/ma KOHO/JBI.
Monyns 1 |1Ip 5 Knaccupukanus u 2 2 3 2 Kommiexr 3ananuii s Ip 5

KOHCTPYKIUA TOKAPHBIX PE3LOB
Monynb 1 |Jlek 10 |[duarpaMmbl  COCTOSIHMS — CILIAaBOB, 1 Bompocksr k 3auery 20,22

o0Opa3yronmx OrpaHUYCHHbBIE

TBEpAbIE pacTBOphl. Jluarpamma c
IBTEKTUKOM. J[MarpaMmsbl COCTOSAHNUS
CIIaBOB c 00pazoBaHHEM
MPOMEKYTOUYHBIX (as3.




Monyab
(paznen)

Bun
y4eOHo

i
padoThI

HaunMmeHoBaHnue TeM 3aHATHI
(yueOHo¥ padoThI)

Cemect
p

Oo0nbem,

Banasl

Banasl
IMCTAHIH
OHHAA

¢.o.

HNHurepak
THUB, Y.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyis 1

Jlex 11

JnarpaMMbl COCTOSIHUSA CIIABOB C
MEPUTEKTUIECKUM U IBTEKTOUTHBIM
npeBpalieHusaMu. [Ipasuio
Kypnakosa.

Bompocksr k 3auery 23,24

Monyisb 2

Jlex 12

H3meHeHnue cBOMCTB METAIJIOB U
criaBoB 0e3 (ha30BbIX
MIpeBpaIECHUH.
OKCHepUMEHTATbHEIE
3aKOHOMEPHOCTH IIaCTHYECKON
JedopMaluy.

Bomnpocsr k 3auery 7

Monyis 2

JIab 6

HcnwiTanus oOpa3ios Ha
OJTHOOCHOE PaCTsKEHUE.
OrnpenenieHne MEXaHUYECKHUX
XapaKTePUCTHK MPOYHOCTH

KommiekT 3aganuii x 1.p. 6

Monyins 2

Ilp 6

P a3pa60TKa TEXHOJIOTHUYCCKOI'O
mnmponcecca N3roToBJICHUA JeTaiei
METOAOM TOYCHUS.

Kommnekr 3aganuii ans [p 6

10



Banasl

AUCTAHIH
OHHAasl
Bu b.0- @opMBI TEKYLLIETO
Moayanb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0bemM, HuTepax P y
. . Banasl KOHTPOJIs1 (HAaMMeHOBaHHe
(pa3nen) 71 (yueOHo¥ padoThI) p q. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
Moaysb 1 |Cm.p. | CamocrosTensHas pabora 1o 2 33,75
HU3YUCHUIO CHCI_II/IaJIBHOﬁ
JUTEPATYPHl U 0OPOPMIICHUIO
712a00paTOPHBIX U MPAKTHUECKUX
paoor.
Monymu 1| ITA IIpomexxyTouHas arrecTanus 2 0,25 -
Monyib 2 |Jlek 13 | MexaHU3MBI IIaCTHYECKOM 2 2 2 2 Bompocksl k 3auery 8,9
nedpopmarnmu. Jlehopmarmonnoe
YIPOUHEHHE.
Monyib 2 |Jlab 7 | McnibiTaHue MaTepuasoB Ha 2 2 5 8 - Kommekr 3aganuii x a1.p. 7
TBCPAOCTH
Monyib 2 |JIek 14 | CiocoOel ynpounenus 2 2 1 2 Bomnpocsr k 3auety 10
MaTepHaJoB: TBEPJOPACTBOPHOE,
BTOpHYHBIMH (hazamu. ledopmanus
MOJIMKPHUCTAJIIIOB U 3CPHOTPAHUYHOC
YIPOUHEHHE.
Monyins 2 |IIp 7 OnpeenieHne 2IEMEHTOB PEKUMA 2 3 Komnunexr 3apannii ais Ip 7

TOKapHOH 00pabOTKH.

11



Banasl

JAMCTAHIU
OHHAasl
.0.
Bun ¢ ®DopMBbI TEKYIIETO
Moayanb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0bemM, HuTepax P y
9 . banabl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) i (y4eOHoli paboThI) p q, THB, 4.
OLICHOYHOI'0 CPeACTBA)
padoThI
Moayns 2 | Jlex 15 | Knaccudukauus n BHasI 2 2 1 - Bomnpocsr k 3auery 11,12,13
MeEXaHUYECKHUX UCIIBITAHUNI
Pa3pymienne marepuaios.
OCHOBHBIE THUIIBI U MEXAHU3MBIL:
BSI3KOE, XPYIKOE, KBa3UXPYIIKOE,
BA3KO-XPYIKOC, CMCIIAHHOC,
Moayinb 2 | JIek 16 | JuHaMudecKoe U IUKINYECKOe 2 2 1 2 Bompocsr k 3auery 12
HarpyxcHuce. UcneiTanue Ha
YAAPHYO BA3KOCTb U YCTAJIOCTh
MCTAJNIMYCCKUX MaTCPUAJIOB.
JIab6 8 | Omnpenenenue ynapHOM BA3KOCTH 2 2 5 8 Kommiekr 3aganuii x 1.p. 8
Marcpuala.
JIa6 9 | YcramocTHas MpoOYHOCTH 2 2 5 Kommekr 3aganuii x 1.p. 9
Marcpualia
Mogyns 2 (1Ip 8 Knaccugukarys u Ha3HAUCHUE 2 2 3 - Kommnekr 3aganuit ans [p 8
WHCTPYMEHTOB 11 00pabOTKH
OTBEPCTUH.
Moaynb 2 | JIa6 10 | BiustHEE X0MOJHOM MIIacTHYECKOM 2 2 5 2 Kommekr 3aganuii x 1.p.10

nedopManyy Ha TBEPAOCTD
MeTaa.

12



Banasl

Cxema pacyeTa HTOroBoro 6aJuia 1Jist 04Hoi popmbl 00ydenus: (Texkyuiuii pedTuHr + Pe3yabTat uTtorosoro recruposanus)/2+ bb(eciau

Bb npexycMoTpensl)

Cxema pacyeTa HTOTOBOro 0a//1a 11 AUCTAHIUOHHOM opmbl 00yuenns: (Texymmii peiiTuHr + Pe3yJabTaT HTOrOBOr0 TeCTUPOBAHMA+ 3 0asia

aHKeTHPOBaHHUe)

AUCTAHIH
OHHAs
B beo- DopMBI TEKYLIEr0
Mopnyas | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, HNHurepak P yi
9 . Banusl KOHTPOJISA (HAaHMEHOBaHHUe
(pa3nen) 71 (yueOHo¥ padoThI) p q. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
JIa6 11 | ®pakrorpaduyeckuii aHaIm3. 2 2 5 Kommnekr 3aganuii x a1.p.11

CamocrosrenbHas paboTa 1o 2 30

HU3YUCHUIO cneunaanoﬁ

JUTEPATYPHl U 0OPOPMIICHUIO

712a00paTOPHBIX U MPAKTHUECKUX

paoor.
Monyis ITocemaemocTs 2 10
1,2 bb
Monyis AHKeTHpOBaHHUE 3
1,2
Mopnyns TecT UTOroBBIMI 2 2 100 40 Hrorosoe TectupoBaHue
1,2

Hroro: 144 100+100 | 57+3+40
=100




4.2. M u TKM-2
Bbanasl
JUCTAHIU
OHHAaA
B beo- DopMbI TEKYLLET0
Mopnyas | yueoHo | HaumenoBanue tem 3ansatuii | Cemect | O0bem, HNHurepak P ym
. N Bbamisl KOHTPOJIs1 (HAaMMeHOBaHHe
(pa3nen) 71 (yueOHo¥ padoThI) p q. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monyne 3 | Jlek 1 Huarpamma cocrostaus «Fe-FesC». 3 2 1 Bompocs! k 3auery 1,2,3
®a3pl, INHUU, KPUTHUECKHE TOUKH.
CrpykTypooOpa3oBaHue cTaiei
Monyne 3 |Jla6l Mukpockonuueckuil aHanu3 3 2 4 8 Kommnnekt 3aganwmii k 1.p.1
CTPYKTYpBHI CTaJIeil B paBHOBECHOM
COCTOSIHUU
Mogyns 3 (IIp 1 ®opMUpOBaHUE PABHOBECHOM 3 2 3 2 Kommnnekt 3aganmit qs p 1
CTpYyKTypHI cTanel. [loctpoenne
TEPMHUUYECKUX KPUBBIX OXJIAXKACHUS.
nas3
Mopyns 3 |Jlek 2 Huarpamma coctosinus «Fe-Cy. 3 2 1 Bomnpocs! k 3auery 4,5
CrtpykTypooOpa3oBaHue OCIBIX U
rpaUTU3NPOBAHHBIX YYTYHOB.




Banasl

n uyryHos. [Tpuem NUJI3.

JAUCTAHIU
OHHAaA
B beo- DopMBI TEKYLIEr0
Mopnyas | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, HNHurepak P yi
. . banisl KOHTPOJIs1 (HAaMMeHOBaHHe
(pa3nen) 71 (yueOHo¥ padoThI) p q. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monyns 3 |JIa6 2 HccnenoBanue CTpyKTyphl 3 2 4 Kommnexr 3ananuii k 1.p.2
YTIEPOAUCTBIX UyTYHOB METOAOM
MUKpOaHaI13a
Mogyns 3 |IIP 2 DopMUPOBAHUE METAIITUYECKOM 3 2 3 Kommnnekr 3aganmit qys Ip 2
OCHOBBI rpaUTCOAEPKALIIX
yyryHoB. [IpenmMy1iecTBa cBOWCTB
YyT'YHOB nepen ctansaMu. 1M/13.
Monyne 3 |Jlek 3 IIpeBparienns B yriaepoaucTon 3 2 1 2 Bompocs! k 3auety 6
cTanu npu Harpese. Poct
ayCTEHUTHOTO 3€pHa IpU Harpese.
Monyns 3 |JIa6 3 Omnpenenenne pazMepa 3epHa 3 2 3 Kommnexr 3apanuii k 11.p.3
CTaJli METOIOM MHUKpPOaHAIN3a.
Monyne 3 |IIp 3 MapkupoBKa yIJIepoaUCThIX CTalel 3 4 3 Kommnexr 3apanuit mos Ip 3

15



Banasl

JUCTAHIHU
OHHAaA
Bux ¢.o. ©
Mopnyas | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, HNHurepak OPMbI TEKYIUEro
. . banisl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) i (y4eOHoli paboThI) p q, THB, 4.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monyne 3 |Jlek 4 M3orepmuueckuiil pacnan 3 2 2 Bompocs! k 3auety 7
MePEeOoXIIaKIEHHOTO ayCTEHUTA.
Bnusinue ckopocTu oxyaxaeHus Ha
JUCTIEPCHOCTH PepPHUTO-
LIEMEHTUTHBIX CMECEH.
Monyne 3 |IIp 4 Anamus JUITA u TKAITA 3 2 3 2 Kowmmnexr 3ananuii s Ip 4
Monayns 3 |JIa64  |BausHue ckOpOCTH OXJIQXKICHHUS Ha 3 2 4 Kommnexr 3ananuii k 1.p.4
TBEPIOCTH CTaIH
Mopyns 3 |Jlek 5 Knaccudukamnus BumoB 3 2 2 2 Bompocs! k 3auery 9,14
TEPMUYECKO 00paboTKH.
[Mapametpst TO u akTopsl,
BusIonye Ha Hux. Oxkury 1 u 2-
ro poaa. TexHonoruueckne
napameTpbl, Ha3HaueHHe, BEIOOD
DEXHMOB.
Monyne 3 |JIab 5 OTXUr 1 HOpMaU3aIUsL 3 2 3 3 Kommnekt 3aganwmii k 11.p. 5
YTIEPOAUCTON CTaIH.
Mogyns 3 [IIP 5 Br16op peskuMoB oTxUTra s 3 2 3 2 Kommnnekr 3amannii qoist Ip 5

UCTIpaBIIeHHS A€(PEKTOB OTIHBOK,
nony(aObpHKaToB W IeTajei.
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Banasl

JUCTAHIHU
OHHAaA
Bux ¢.o. ©
Mopnyas | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, HNHurepak OPMbI TEKYIUEro
. . banisl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) i (y4eOHoli paboThI) p q, THB, 4.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monyne 3 |Jlek 6 IIpoueccel, mpocxoasuye B 3 2 2 Bompocsr k 3auety 15
ne(GOpMUPOBAHHBIX CIUIaBax MPH
Harpese. CyIIHOCTb U CTaAUHHOCTD
PEKPHUCTAININ3ALNOHHBIX
IIPOLIECCOB.
Monyne 3 |Jlek 7 MapTeHCUTHOE NpeBpallCHHE. 3 2 2 Bompocs! k 3auety 8
Oco0eHHOCTH, KUHETHKA.
3akanka ¢ mnoauMopdHBIM U 0e3
MOAUMOP(HOTO MIpEBpAILCHNUS.
Bunrel 3akanky.
Monyns 3 |JIab 6 Pexpucranian3anioHHbIA OTKUT 3 2 4 Kommnexr 3ananuii k 1.p. 6
cTanei.
Mogyns 3 (IIp 6 Pacuer TemneparypHoro mopora 3 2 3 2 Kommnnekr 3aganumit mys [p 6
pekpuctammzanuu. GakTopsl,
BIIUSIOIINE HA TEMIIEPATYPY
pEeKpHUCTaNIN3ALIH.
Monynb 3 | Jlek 8 Bnustaue paznuyHbIX GaKkTOpoB Ha 3 2 2 2 Bompocs! k 3auety 8

MapTEHCUTHOE MPEBpaIleHHE
TIpsimoe u obpatHOE
MapTEHCUTHBIE MTPEBPAICHHUS
D¢ ekt mamsaTa GOpMBIL.
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Banasl

JUCTAHIHU
OHHAaA
B bo- DopMBI TEKYLIEr0
Mopnyas | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, HNHurepak P yi
. . banisl KOHTPOJIs1 (HAaMMeHOBaHHe
(pa3nen) 71 (yueOHo¥ padoThI) p q. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monyns 3 |JIa6 7 Bnusinue yrnepoaa Ha TBEpAOCTh 3 4 4 2 Kommnexr 3ananuii k 1.p.7
3aKaJIeHHOU CTaJu.
Monynes 3 |Ilp 7 Bnusinue cogepxxanud yrieponaa u 3 2 3 - Kommnexr 3ananuit st [p 7
TEXHOJIOTMUYECKUX NTapaMeTPOB
3aKaJK{ Ha (OpPMUpPOBaHHE
CTPYKTYpBI CTaJel U CBOMCTBA.
Monyne 3 |Jlek 9 IIpeBparenns mpu oTIycKe. 3 2 2 - Bompocsr k 3auery 11,12,13
Mogyns 3 |IIP 8 Crioco0BI 3aKalIKd, UX 2 3 2 2 Kommnnekr 3aganmit qys Ip 8
0c00OEHHOCTH, Ha3HAUYCHHE. 3
Monyns 3 |JIab 8 OTnyck yriaepoanucTon cTanu 3 2 4 Kommnexr 3ananuii k 1.p.8
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Moayab
(paznen)

Bun
y4eOHo

i
padoThI

HaunMmeHoBaHnue TeM 3aHATHI
(yueOHo¥ padoThI)

Cemect
p

Oo0nbem,

Banasl

Banasl
IMCTAHIH
OHHAA

¢.o.

HNHurepak
THUB, Y.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyns 4

JIex 10

IIpoxanuBaeMocTh U
3aKaJInBa€MOCTh CTaJIEH.
JlernpoBaHHBIE CTaNN.
Knaccudukanus JI9 no BiusHUIO
Ha MOTUMOp(U3M | 1O
B3aMMOJCHCTBHUIO C YIVIEPOJOM.

Bompocsr k 3auety 17

Monyns 4

Jlex 11

BnustHue nerupyromumx 3J1eMeHTOB
Ha (a3oBbIe MPEBpAIICHHS B CTAJISX.
BnustHue nerupyromumx 3J1eMeHTOB
Ha TEXHOJIOTHYECKHIE apaMeTphl
TO. Knaccuduxauus JIC no
CTPYKTYpE B HOPMAJIM30BAHHOM U
PaBHOBECHOM COCTOSIHUH.

Bompocsr k 3auety 18

Monyns 4

JIa6 9

Bnusnue JID Ha npokanuBaeMocTh
Onpenenenue riryOuHBI
3MKaJIEHHOTO CJI0S METOAOM
TOPILICBOM 3aKaJIKU.

Kommnnekt 3aganwmii k m1.p. 9

Monyns 4

IIp 9

Beibop crameii 1o  3amaHHBIM
MIPOYHOCTH U POKATHBAEMOCTH

Kommnnekr 3aganmit qys [Ip 9
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Banasl

JAUCTAHIU
OHHAaA
B bo- DopMbI TEKYLLET0
Mopnyas | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, HNHurepak P yi
. . Bbamisl KOHTPOJIs1 (HAaMMeHOBaHHe
(pa3nen) 71 (yueOHo¥ padoThI) p q. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI

Monyns 4 | CM.p. CamocrosiTensHast padoTa 1o 3 43,75

W3YYEHHUIO CIEINATbHON

JUTEPATYPHl © 0OPOPMIICHHUIO

712a00paTOPHBIX U MPAKTHUECKUX

paoor.
Monynu 4 |TIA IIpoMexyTouHas arrecTanus 3 0,25 -
Monyne 4 |Jlek 12 | XuMuko-TepMudeckas o0padoTka. 3 2 2 2 Bomnpocs! k 3auety 20

CyImHOCTh, OCHOBHBIE BUABI U UX

Ha3Ha4YeHHE.
Monyne 4 |J1ab 10 | BiusHue nemMeHTanuu Ha 3 2 3 Kommnnekr 3agannii k 1.p.10

MUKPOCTPYKTYpPY U TBEPIOCTb

YTIEPOANCTON CTaIH.
Mogyns 4 (ITP10 TepMudeckas 00paboTKa moce 3 2 3 Kommnnekr 3aganwmii nys [p 10

OCMCHTALlUH. BI/II[I:I, Ha3HA4YCHUC.
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Monyab
(paznen)

Bun
y4eOHo

i
padoThI

HaunMmeHoBaHnue TeM 3aHATHI
(yueOHo¥ padoThI)

Cemect
p

Oo0nbem,

Banasl

Banasl
IMCTAHIH
OHHAA

¢.o.

HNHurepak
THUB, Y.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyns 4

Jlex 13

Tepmo-mexannueckas 00paboTka.
OcHoBHble BUAbl. OCOOEHHOCTH
(hopMHUPOBaHUSI CTPYKTYPHI CTaJlei
u crtaBoB npu TMO.

Bormpocsr k 3auety 21

Monyns 4

TIp 11

CpaBHUTENBHBIN aHAIIU3 BUAOB
XTO u TMO, ux npeumyIecTsa u
HEJOCTaTKU

Kommnnekt 3amanmit mys [p 11

Monyns 4

Jla6 11

Bnusinue a3oTupoBaHus Ha
MUKPOCTPYKTYpPY U TBEPIOCTb
MTOBEPXHOCTHBIX CJIOEB.

Kommnnekt 3aganwmii k m1.p. 11

Monyns 4

Jlex 14

LiBeTHbIe cruaBel ( MEAHBIE,
IIOMUHHEBBIC, MarHUEBBIC,
TuTaHoBbIe). OCOOEHHOCTH MX
CBOMCTB U TEPMHYECKOI 00pabOTKH.
O6nactu npumenenust.IIpoueccor
crapeHus. BnusiHue Temmeparypsl
U BPEMEHH BBIICP)KKU Ha CTPYKTYpPY
U CBOICTBa CTAPEIOLINX CIUIABOB.

Bompocsr k 3auety 23

Monyns 4

Jla6 12

3akanka u CTapCHUC
AJIIOMUHHUCBOTIO CIlIaBa.

Kommnekt 3aganwmii k m1.p. 12
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Monyab
(paznen)

Bun
y4eOHo

i
padoThI

HaunMmeHoBaHnue TeM 3aHATHI
(yueOHo¥ padoThI)

Cemect
p

Oo0nbem,

Banasl

Banasl
IMCTAHIH
OHHAA

¢.o.

HNHurepak
THUB, Y.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyns 4

TIp 12

®opMHUpOBaHUE CTPYKTYPHI
CTaperoIIMX CIIaBoB: BinsHue
XHUMHUYECKOTO COCTaBa Ha CTPYKTYpPY
U CBOMCTBA CTAPEIOIIMX CTIJIaBOB.

Kommnnekr 3aganmit qys [Ip 12

Monyns 4

Jlex 15

JlernpoBaHHBIE HHCTPYMEHTAJIbHBIE
Y KOHCTPYKLIMOHHBIE CTANN
CTHEeLMALHOTO Ha3HAYCHUSI.
LIBeTHbIE crIaBBI ( MEIHBIE,
IIOMUHHEBBIC, MarHUEBBIC,
TuTaHoBbIe). OCOOEHHOCTH MX
CBOMCTB U TEPMHYECKOI 00pabOTKH.
Ob6nactu mpuMeHeHusl.

Bompocsr k 3auety 22

Monyns 4

Jlex 16

Hemerannnueckue Matepuansl
(mmactMacchl, KepaMHKa, Pe3UHBI)
Komnozumonabsie MaTepHrasibl:
0COOEHHOCTH CTPOCHHS U CBOMCTB
Ob6nactu mpuMeHEHus!.

Bompocs! k 3auety 24,25

Monyns 4

JIa6 13

Knaccugukanus u MapKkupoBKa
JIETUPOBAHHBIX CTAJIEH.

Kommnnekr 3aganmii k m1.p. 13
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Banasl

JUCTAHIHA
OHHas
Bun b.0- @opMBI TEKYLLIETO
Moayanb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0bemM, HuTepax P y
. . banabl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) i (y4eOHoli paboThI) p q, THB, 4.
OLICHOYHOI'0 CPeACTBA)
padoThI
Mogyns 4 |IIp 13 OCHOBHBIE KJIACCHI 3 2 3 2 Kommnekr 3ananuii qost Ip 13
KOHCTPYKITHOHHBIX MaTCUAJIOB U UX
Ha3HAuYEHHUEC.
Mogyns Jla6 14. |Knaccudukanus, MapKupOBKa U 3 2 3 4 Kommnekr 3ananuii k 1.p.14
Ha3HAYCHHE IBETHHIX CILIABOB.
Monyns 4 |IIp 14 3aueTHOe 3aHATHE 3 2
CamocTosTenbHas padora 1o 3 40
M3YUYECHUIO CIICIUATBHOM
JUTEPATYPHl U 0(YOPMIICHUIO
1a00PATOPHBIX U MTPAKTHIECKUX
pabor.
Monyns ITocemaemocTh 3 10
3.4 bb
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Banasl

AUCTAHIH
OHHAs
Bu bo- DopMbI TEKYLLET0
Mopnyas | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, HNHurepak P yi
. . Banasl KOHTPOJISA (HAaHMEHOBaHHUe
(pa3nen) 71 (yueOHo¥ padoThI) p q. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monyns AHKeTHpOBaHUE 3
3,4
Mogyns TecT UTOrOBEIHA 3 2 100 40 Urorosoe TectupoBanue
3,4
Hroro:; 180 100+100 | 57+3+40
=100

Cxema pacyera UTOroBoro 0anna s ouHoi ¢gopmsl o0yuenusi: (Texymmii peiiTunr + PesyabTat urtoroporo tecruposanus)/2+ bb(ecaiu Bb
Npe1yCMOTPEHBI)

Cxema pacuyera HTOroBOro 6a/jia Uit JMCTAHIMOHHOM (popMbl 00ydyenus: (Texymmii peiiTuHr + Pe3y1bTaT HTOrOBOr0 TECTHPOBaHUS+ 3

0a/lj1a aHKeTHPOBaHMe)
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5. O6pa3oBarejibHbIE TEXHOJIOTUM.

IIpu wusydenun kypca «MaTepuaaoBeJeHUE U TEXHOJOTHUS KOHCTPYKIIMOHHBIX
MaTepHaoB» UCHOJIb3YIOTCS CleNyIolue 00pa30BaTeIbHbIE TEXHOIOTHH:

- TEXHOJOTUM TPAJULIHUOHHOTO OO0ydeHuss B (opMe JeKiuii, J1adopaTOPHBIX,
MPaKTUYECKUX PAOOT U CAMOCTOSTENBHOU PaOOThI CTYIEHTOB;

- TEXHOJIOTHs OaJuIbHO-PEHTUHIOBOM CHUCTEMBI OLIEHKH YCIIEBAEMOCTH CTYACHTOB,
BKJIIOYas TECTUPOBAHUS Kak POpMy KOHTPOJISI 3HAHUI CTY/ICHTOB;
-uH(QOpPMALIMOHHBIE TEXHOJIOTMU (BU3yaJbHbIE JIEKIUU C HCMOJIb30BAaHUEM
MPE3EHTALMOHHOT0 METO1a 00yUYEeHUS);

- UHTEPAKTUBHBIE TEXHOJIOTUU: 3JIEMEHThI NPOOIEMHOI0 OOy4eHUsI B BUJIE HATUYUS
BOIIPOCOB MPOOJIEMHOT0 XapakTepa B MPAKTUYECKUX U Ja0OpaTOpHBIX paboTax U
TpeOOBAHMI aHaiIM3a MOJYYEHHBIX pPE3YyJbTaTOB C MOCIEIYIOUIUM BBIBOJOM IIO
AKCIEPUMEHTAIBHBIM U PACYETHBIM JAHHBIM;

- TEXHOJIOTUSl JNUCTAHIMOHHOTO OOyYEHHUS C MPUMEHEHUEM JJIEKTPOHHBIX YueOHO-
METaIMYEeCKUX MATE€pUaNIOB U DJIEKTPOHHBIX JIEKIUH, Pa3MEIIEeHHBIX B AJIEKTPOHHOM
oOyuaroiieit cpene.

6. MeToanueckue YKazaHud MO0 OCBOCHHUIO TUCHUIIJIUHBI

Metoauyeckre peKOMEHIAIMU CTYACHTY U  MPENoJaBaTEN0 HU3JIOKEHBI B
METOJMYECKUX YKa3aHUSIX K 1a00paTOPHBIM paboTaM:

1. Yuebnoe nmocobue AJisi BEIOJIHEHUS 1a00paTOPHOTO MPaKTUKyMa 0 Kypcy
«MarepuanoBeeHue» sl TEXHUYECKUX HAIIPABJICHHUH MOATOTOBKH
6akanaspos/ I'.B. KneBuos [u np.]. — Tonbstru: TI'Y, 2016.- 170 c.

7. OleHOYHBIE CPEICTBA

7.1. IlaciopT OLIECHOYHBIX CPEACTB

Kon koHTponpyemoii

HaumenoBanue
CemecTp KOMIIeTeHIIUM (WJIH ee
OIIEHOYHOI0 CpeACcTBA
4acTn)
2,3 IK-7 Mu TKM1

TecroBbie 3apanns:NeNe 1-500
JIa6 p.Ne 1-11,ITpakr.p.Nel-8
Bompocsr k 3auery: NeNe 1-39
Mu TKM2

TecroBbie 3apanns:NeNe 1-500
JIa6 p.Ne 1-14 Ilpakr.p.Nel-13
Bomnpocsr k 3auery: NeNe 1-25




7.2. TunoBbie KOHTPOJIbHBIC 3aJaHUA HJIH UHBbI¢ MaTepHAJIbI, HCOﬁXOI{I/IMLIe IJIs
TEKYLIEro KOHTPOJIisA

7.2.1. KomIuieKT 3aiaHuii K JadopaTopHoii padore.

Tema: «Turbl KPUCTATUINYECKUX PEIIETOK U X OCHOBHBIE XapaKTEPUCTHKID
A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.

b) BemmonuuTh 3a1anus k 1abopaTopHoi padore.

1. TImockocTh B KyOMYECKOM KpHCTaJJIE OTCEKAeT Ha KOOPJMHATHBIX OCSIX OTPE3KH, paBHBIC a; 2B;
c. OnpenenuTh KpucTayuorpaguueckue naaekcs miockoctu (hkl)?
2. TloctpoiiTe TPOCTPAHCTBEHHOE H300pa)Ke€HHE IIOCKOCTeH (Ha mpumMepe KyOa), MMEIOIUX

kpucratorpaduaeckue uagexcsl (110); (111); (112); (321); (110); (111); (111).
3. Omnpenenute CUMBOJ HaIlpaBieHHs, Ipoxoasmiero yepe3 Touku (0, B/3, ¢/3).
4. TloctpoliTe MpOCTpaHCTBEHHOE M300pakeHHe ClIeqyroImux Hanpasienuid B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [1113; [111]; [112]; (1113 (11135111

[1117; [211]; [311].
5. TloacuuraiiTe 4ynucao aTOMOB B siuelku M KoopauHauuoHHoe yucio st OLK u I'UK u T'TTY
pEIIEeTOK.

B) Beinonnute 5 3agaHuii HTOrOBOTO TECTA.
Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)

1. K c0HBIM KpUCTAININYECKUM pEIIETKaM OTHOCAT ...
1. xpucTaIIMUecKne KyOMUECKHUe PEeIETKN

2. peneTku ¢ OOJIBIIUM KOJIMYECTBOM aTOMOB
3. pemieTky, y KOTOPhIX Ha JIOJI0 3JIEMEHTapHON STYeHKH PUXOAUTCs Oosiee OJHOrO aTroMa
4. peueTKd, y KOTOPBIX Ha JOJI0 3JIEMEHTAPHOU SUYEUKU MPUXOAUTCS OJJUH aTOM

2. Beibepure cootBercTBYytomHe Xxapakrepuctuku s 'K pemerku:
l.a=b=c; a=B=y=90; K=12;k=0,74

2.a=b=c; a#p=7y=90; K=8;k=0,68
3.a=b#c; a=B#y; =12;k=0,74
4. a=b#c; a=f#y; K=12;xk=0,56
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3. YkaxkuTte 0603Ha4YeHUS MIIOCKOCTH B MHAEKcax Muiepa .

1. (110)
/ 2.(101)
ST S 3.011)
LT 4 4. (110)

s |

///f //
/
/

4. Ykaxurte Munexcsl Musuiepa ais HanpaBiIeHUS

/

-] 1. [112]
e 2. [221]
- 3. [212]
4. [121]

5. CBoiicTBO, 3aKIIOYArOIIEecs] B HEOJHOPOJHOCTH CBOMCTB MaTepuana B Pa3IUYHBIX
KpHUCTaIOrpauIecKux HarpaBIeHHUIX, Ha3bIBACTCA ...
1. m3oTponus

2. aHU30TpONUs
3. TekcTypa

4. nmonmumoppuzm

7.2.2. KoMIUIEKT 3alaHNii K NPAKTHYeCcKOH padoTe 1o Teme:
«AHaIN3 KPUCTAILUTHYECKOTO CTPOCHUS U Ae(DEKThI KPUCTAIIIOBY
A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.
b) BemmonuuTh 3a1anus k 1abopatopHoi padore.
Yacts 1. PaccuuTaiiTe paBHOBECHYIO JOJIKO BaKaHCUM pH Temneparypax -196°C;
20°C; 2Tyt 5

3 Ty 09T,,; T, (mo abcomoTHoM mikane). Iloctpoiite rpaduk
3aBUCUMOCTH JIOJTM BAaKaHCHUU OT TeMmeparypsl. Pacu€T cnenaite as:

| BapuaHT | aTFOMUHUS S BapHaHT | [IMHKA

2 BapHaHT | 30JI0Ta 6 BapUaHT | HUKEJS

3 BapuaHT | KaJMUs 7 BapuaHT | IUIATUHBI

4 BapuaHT | cepebdpa 8 BapuaHT | MOJIUOeHA
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Yacts 2. B pacuére Ha 1 cM> MeTauia OLeHHTE: a) SHEPTUIO AUCIOKALMI IPU UX
MaKCHMAaJILHO BO3MOKHON mIoTHOCTH ~10'2 cM ; 6) SHepruro BakaHCHH HpPH HX
MaKCUMAaJIbHO BO3MOKHOW paBHOBECHOW KOHIIEHTpAIuu (BOJIM3U TeMIepaTyphl
raBnenust). Pacu€r cuenaiire nis:

1 BapuaHT CBHHIIA 5 BapuaHT HUOOUS
2 BapuaHT MeJIH 6 BapuaHT cepeOpa
3 BapuaHT BaHaIMs 7 BapuaHT MarHus
4 BapuaHT a-)xelesa 8 BapuaHT BaHaIUs

BaHaHI/Ie BBIIIOJIHACTCA HMHAWBUAYAJIbHO, II0 BapHaHTaM. BBI60p HY>XHOTI'O

BapuaHTa OCYILECTBISETCA 1Mo nepBor OykBe pamunuu (Tadm. 1.1).

Tabnuna 1.1
1 BapuanT A-B S BapuaHT O-P
2 BapuaHT I'-E 6 BapuaHT C-Y
3 BapuaHT K-K '/ BApUaHT o -4
4 BapuaHT JI-H 8 BapuaHT 1 -4

Bemmonaute 10 3amaHuil *'TOrOBOTO TECTA.
Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)

1. CBs13bp MeX/Ty aTOMaMU B MeTaJlIaX 00yCIIOBJICHA B3aMMOJICHCTBHEM MEXKY ...
1.pa3HOMMEHHO 3apsKEHHBIMH WOHAMHU
2. MOJIOKHUTETHHO 3apsHKEHHBIMUA HOHAMH U DJIEKTPOHHBIM Ta30M
3. IUnonsAMU
4. mepeKpHIBAIOIIUMUCS IIIEKTPOHHBIMH 00JIaKaMH

2. JledexThl, TEPMOAMHAMHYECKH BBITOAHBIE IJISI KPUCTAIIIA:
1. maxkyHbI
2. BaKaHCUH
3. auCHOKaluu
4. rpaHuIlbI

3. Vkaxure GopMyIry, OIMHCHIBAIOILYIO MEPBBIN 3aKOH DHKa:

1.h=2 Dt
2
Z.h—ﬁ

3.]==-DXxdc/dx
4. ]=—-Dxadc/ot

4. KpaeBoii nuciokainuei Ha3pIBaeTcst 00acThb ...
1. nckaxkeHuil KpHUcTawia BOKPYT Kpasi TPaHULIbI 3€pHA
2. MCKa)XX€HMs KpUCTasla BOKPYT Kpasi SKCTPAIIOCKOCTH
3. pacTsuKeHHs B KpHCTaslie, 00yCIOBICHHYIO HAIMYUEM SKCTPAINIOCKOCTH
4. cxxatus B KpUCTaUIe, 00YCIOBICHHYIO HATMYHEM SKCTPAIUIOCKOCTH

5. O0bemHbIe JePEKTH KPUCTALTHYECKOTO CTPOCHUS:
1. AucIOKaIUK, HEMOYKH MEXY3€IbHBIX aTOMOB
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2. BaKaHCHH, MEXY3€JIbHbIE aTOMBI, IPUMECHBIE aTOMBI
3. OpBbI, TPELIUHBI, OJIOKU
4. rpaHHIIbI 3epeH, TpaHuIb (a3, rpaHUIbI 0JI0KOB

6. Bonbias pazHUIA MEXIY TEOPETHUECKOM M peajbHON NMPOYHOCTHIO KPUCTAIIIOB OOBSCHIETCS

HAJTMYUEM B KPUCTAJUIAX. ..
1. rpanun 3epeH
2. MUcIoKauun
3. BakaHCUH
4. IpUMECHBIX aTOMOB

7.2.3. KomIuieKT 3aaHuii K JadopaTopHoii padore.
Tema: «Makpo 1 MUKPOCKOIIMYECKHM aHAJIU3 CILUIABOB)
A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.

b) BemmonuuTh 3aganus k 1abopatopHoi padore.

1. IlpurotoButh Makpouui¢. BpsBUTE Ha Makpouutude nedeKTh, HapyIIAIOe CIUIOIIHOCTh

MeTaJuIa, JIMKBALUIO cepbl U (hocdopa, CTPOCHUE JINTON CTalU, BOJIOKHUCTYIO CTPYKTYPY U T.J
3apuUCcoBaTh UX.
2.KpaTko onucaTh METOJUKY MIPUTOTOBIICHUS] MUKpoLuTH(a.

.1

3.UccnenoBaTh MMKPOCTPYKTYPY CTalM WM 4YyTryHa JO M IIOCJI€ TpaBleHUs. 3apUCcOBaTh

HaAO0II0TAEMYI0 MUKPOCTPYKTYPY CTallU HIIM 4yTyHA
b) Beimonnute S 3aaHuii UTOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1.MuKpOCTpyKTypa CIUIaBOB —3TO..
1. Tun KpUCTaUNINYECKOTO CTPOCHHUS
2. 3epHa WIN KPUCTAJIIUTHI, BUAUMBIE B ONITUYECKHI MUKpOCKOM 1pu yBenuueHuu 100-
500pas3.
3. Ctpykrypa nedekroB KP, Bumumasi B 31IeKTPOHHBIN MHKPOCKOTI.
4. CtpoeHue cIuiaBa, BUIUMOE IpyU yBeaudueHuu B 10 pas.
2. VKaXuTe MpaBUIbHYIO MTOCIEI0BATEILHOCTD ONEpalMii IPY U3rOTOBJICHUN MUKpOILTH(Da.
1. BeIpeska
2. TpaBneHue
3. Hlnudosanue
4. IlonupoBanue
3. Meton baymana npenHa3HaueH ajsl. ..
1. BBISIBJIEHMSI MAKPOCTPYKTYPBI JUTON CTaJIN
2. BBIABIICHUS PAaCIPEIEICHUs HEMETAININYECKUX BKIIIOUEHUI
3.BBIABIICHUS HEOAHOPOJHOCTHU PACIIpeNeIeHUs (JTMKBALUN) CEPBI
4.BBISIBIICHUS TPaHUL] 3€pEH
4. [TonupoBanue MUKPOILTH (A TPOBOIAT € LEIBIO. . .
1. ycTpaneHus n300paskeHUs TOBEPXHOCTH
2. BBISIBJIEHMSI TPAHHULL 3€PEH
3. BBIsIBIICHUS Makpoae(eKToB
4. BBISIBIICHUS] HEOTHOPOTHOCTH pacripesieienus (JuKBaiun) pochopa
5. Pa3pemaromasi ciocOOHOCTh MUKPOCKOTMA - 3TO. ..

1. BennumHa, oOpaTHas HAMMEHBIIEMY pPACCTOSIHUIO MEXIY JABYMS  TOYKaMH,

BOCIIPUHUMAEMBIMHU OTACIHHO
2. HaMEHBIIIee PACCTOSHUE MEXK/TY OT/IEIbHO HA0I0JaeMbIMH O0BEKTaMHU
3. BenmMuUMHA y4acTKa o0pasla, BUIUMOro B Ipudope
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4. BenMuMHA, NPONOPLMOHAIBHAS HAUMEHBUIEMY PACCTOSHUIO MEXIy ABYMs TOYKaMH,
BOCIIPUHUMAEMBIMH OTAECIIBHO.

7.2.4. KoMIuIeKT 3aiaHuii K JadopaTopHoii padore.

Tema: «MexaHuueckue CBOWCTBa KOHCTPYKLHMOHHBIX MarepuanoB. OnpeneneHue
MEXaHUYECKUX XAPAKTEPUCTUK IIPOYHOCTH U IUIACTUYHOCTID)

A) OdopMUTh OTYET 1O TEME PAOOTEHI.

b) BeimonHuTh 3a1aHus K MPAKTUYECKON padoTe.

1.3apucoBaTh aHHYI0 BapUaHTOM KpPHUBYIO DPACTSDKEHUS B KOOpPAMHATAX «yCHIIUE F -
YAJINHEHUE Al v BBITOTHATE CIIEyIOLIEE:

2. mpeoOpa3oBaTh B JHMArpaMMy C OTHOCHUTENIbHBIMH KOOpAMHATaMu «Hanpsokenue O -
OTHOCHTENbHAs Aepopmarus € »;

3. o mpeoOpa3oBaHHON qUarpaMme OIMpeNeIuTh CIAeAYIONINe MEXaHNUYeCKUe CBOIMCTBA: E .

O,
MOJyJib YHOPYTOCTH, Or wm 02 - npeaen TEKYYECTH, Op . NpeJesa IPOYHOCTH, o -
OTHOCHUTEJIBHOE YJIMHEHHUE, & -CTATHYECKYIO BA3KOCTh, D-MO1y b IIJIACTUYHOCTH.

BapuanT 1 (1 euie 9 BapuaHTOB TUarpaMM pacTsHKEHUs)

~apuaHT 1 (cnnae j h r3)

12

Karpyska, kK

0 T T T T T T T T
0 2 4 6 8 10 12 14 16 18

" AAINHEHnE, MM
B) Beinonnute 5 3agaHuii HTOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.VkaxuTe BIUsIHME IPUMECEN HA MEXaHUYECKUE CBOWCTBA KpUCTalJIa IIPHU MJIACTUYECKON
nedopmanuu:

1. cHmXKaIOT HUCXOJHYIO MPOYHOCTh U NOBBIIAIOT IJIACTUYIHOCTD
2. YBCIUYUBAIOT UCXOAHYIO IIPOYHOCTh U CHUXKAKOT IJTACTUYHOCTD

3. MPOYHOCTbH U IIACTUYHOCTH HE U3MEHSAETCS
4. MOBBIIAIOT NIPOYHOCTH U MJIACTUYHOCTH
2. IIpenenoM BBIHOCIMBOCTH HA3bIBAIOT. . .
| .HampspKeHHe, IpYU KOTOPOM MaTepHall BBIIEPKUBAET 3aJaHHOE YHCIIO LIMKJIOB HArpy KEHUS
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2. HampshKeHHWe, MpU KOTOPOM MaTepuai BbIIECP)KMBAET HEOIPAHWYEHHOE YHCIO IUKJIOB
Harpy>XeHus
3. HampshKEHHE, 110 TOCTHKEHUE KOTOPOro IPOUCXOAUT pa3pyLIeHUE
4. HallpsDKEHUE, MPU KOTOPOM MAaTepHall BBIAEPKMBACT MHUHHMMAJIBHOE YHUCJIO LIMKIOB
Harpy>XeHus
3.Ilpu UCTIBITAaHWU HA PACTSHKEHUE 00pasel] Harpy3win 10 HaNpsHKEHHs Gi, OCe Yero Harpysky
CHsUTU. BenmnunHa OTHOCUTENBHOTO YJIMHEHHs 00pa3ia (puc.) COCTaBIISET:

1.20% 2.8% 3.4% 4.2%

[4%)
04

”-— —-——

/
/

/
/

/
1 —

2 4 8 20 5(%}

4. Tepnocts o bpunento yéHOBHo o0o3Havaercs:
1. HRC 2. HRB 3.HB 4. HV

!
[
4

A
[

[
I
[
i /
|
4

-

5. BriOepure npaBIIBLHYIO MOCIEIOBATEIBHOCTD 110 BO3PACTAHUIO BEITUYHH:
1. oB; oT; OIINI
2.0T; O, OB
3. onm; oT; OB
4. omm; OB; OT

7.2.5. KomIuieKT 3aaHuii K JadopaTopHoii padote

Tema: «/cnblTaHus MaTepuaaoB Ha TBEPIOCTb»
A) OopMuTh OTUET 1O TEME J1aOOPATOPHON PaOOTHI.

b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1. 15151 peAsiosxKEeHHBIX MapOK CIJIAaBOB MOI00PAaTh METO/I U3MEPEHUS TBEPAOCTH.

2.MI3Meputh TBEPAOCTH 00Pa3IIoB.

3.IlepeBecTtu nosnyueHHsle 3HaueHus TBepaocty B HB. Paccunrars npounocts no bpunento.
B) Beinmonnuths 5 3apanuii UTOroBOro TecTa.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1. TBepaOCTHIO HA3BIBAIOT. ..
1. cmocoGHOCTH BO3BpAIaTh MEPBOHAYATIBHBIC (POPMY M pa3Mephl OCIE CHATHS HAarpy3KH
2. ciocOOHOCTH MPOTUBOCTOSITH BHEAPEHUIO PYToro 0ojee TBEpAOro Tena
3. CIOCOOHOCTH MPOTHUBOCTOATH AUHAMHUYECKUM Harpy3Kam
4. ciocoOHOCTh COXPAHATh OCTATOUYHYIO 1e(hOPMAIIHIO ITOCIIE CHATHUS Harpy3KU
2. OmnpenenuTe COOTBETCTBUE YCIOBHBIX 0003HAUCHUN MEXaHUYECKUM CBOMCTBAM MaTEPHUAJIOB:

l.os 1. TBepmOCTH

2.6% 2. IUIACTUYHOCTh
3.HB 3. ynapHast BI3KOCThb
4 KCT 4. IpoYHOCTH

3. Meroa PokBemia npegHa3HaueH Uisi ©K3MEPEHUsI TBEPIOCTH. ..
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Msrkux Marepuanos
TBepabIX MaTepHUAIOB
IToBEpXHOCTHBIX CIIOEB
4. U MATKHMX U TBEPABIX MaTEpUAIOB.
4. VxaxuTe MaKCUMaJIbHOE YCUIJIME IIPU U3MEPEHUH TBEPAOCTH IT0 Bukkepcy.
1. 3000xr
2. 150 kr
3.100 kr
4. 500r
5. MukpoTBepaocTb 0003HaYaeTcs. . .
1.HB
2. Hp
3. HRC
4. HV

el Sl

7.2.6. KomiuiekT 3aiaHuii Kk JadopaTopHoii padore.
Tema: «Onpenenenue yJjapHoil BI3KOCTH MaTEpUAIOB»
A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.
b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1.ITpoBecTH yaapHbIe UCTIBITAHUS Ha M3MMO 0OPA3IIoB CTAU MPU PA3IMYHBIX TEMIepaTypax.
2.PaccunTaTh 3Hau4€HUE YJApHOM BA3KOCTU MaTepuaa.
3.IToctpouts rpaduk TeMrepaTypHOi 3aBUCUMOCTH yIapHOH BSI3KOCTH HCCIIEyeMO CTallu.
Onpenenuts TEMIEPATYPHBII MOPOT XJI1aJHOJIOMKOCTH.

B) Beinonnute 5 3agaHuii HTOrOBOTO TECTA.

Bapuanr 1 (1 emte 11 BapuaHTOB TECTOB)
1. X1aHOJIOMKOCTBIO Ha3bIBAIOT:
1.YMenblIeHHE Tipezieia IPOYHOCTH MTPU MOHMKEHUU TEMIIEPATyPhl
2.YmenbleHne K03 puineHTa JMHaMUYECKO# BSI3KOCTH TPU MOHMKEHUH TEMIIEPaTyphbl
3.YMeHblIeHnEe (PU3UUECKOTO MpeJiesia TeKYYeCTH IPU MOHKEHUH  TeMIIEpaTyphl
4.YBenuueHue npezena NpoYHOCTH MPU MOHWKEHUU TEMIIEPATYPhI
2. VYnapnas Bsazkocts KCU onpenenser:
1. Y nenbHyto paboTy 3ap0oXKaCHHUS U paCIPOCTPAHEHUS TPEILUHBI.
2. Y ienbHy10 paboTy pacipOCTpaHEHUs TPEIIUHBI.
3. Paboty pa3pylieHus pu IMHAMHYECKUX Harpy3Kax.
4. Paboty rutactTuueckoi aeopManuu npu IMHAMUYECKHX Harpy3Kax.
3. Ts0 — 3TO TeMIeparypa UCIIBITAHUN:
1. T=50°C
2. npu kotopoit KCU = 0,5 Mk / m?
3. mpu kotopoii HabroaeTcst 50% BA3KOW COCTaBIIAIOLICH B n3I0oMe 00pasia
4.T =-50°C
4. Onpenenute GpakTOpbl, KOTOPBIC CABUTAIOT MOPOT XJIATHOJIOMKOCTH U3 TIOJIOKEHUsA 1 B
10JIO’KEHNE? :
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7
l.ymeHbIIEHHE pa3Mepa 3epHa

2.MOBBIIIEHNE YACTOTHI CIJIaBa
3.yBenMUEHUE COAEepKaHUS pUMeECEi
4. yBenuueHue pazMepa 3epHa

5. YKaxXuTe NPU3HAKU BSI3KOT'O pa3pyLICHU:

1.0TCyTCTBUE «IIEHKW» Ha 0Opasie

2. KpUCTAIINYECKUI U3JI0M

3. BBICOKast CKOPOCTh PACIIPOCTPAHEHUS TPEIIUHBI
4. qame4YHbI U3JI0M

7.2.7. KOMIUIEKT 3alaHNii K NPAKTHYECKOMY 3aHATHIO.
Tema: «DpaxTorpadpudeckuii aHaIH3»

A) OdopMUTE OTYET MO TeME MPAKTHIECKOTO 3aHSATHSL. .
b) BeinoaHuTh IpakTUYECKUE 3a1aHHUSL.

1.IlpoBectn uaeHTHPUKAIMIO U3JIOMOB (YCTAaHOBHTH BHJl H3JOMOB) H3 Habopa U3IOMOB
METAJUTMYECKUX MaTepuanoB. PaccopTupoBaTh U3IOMBI 110 BUAM.
2.3aMepHUTh OTHOCUTENIBHOE Cy>KEeHHE 00pa3IoB y MOBEPXHOCTU XPYIKUX U BA3KHX H3JIOMOB.
3. 3amMepuTh IJUHY YCTAJIOCTHBIX 30H HAa MOBEPXHOCTU YCTAIOCTHBIX U3JIOMOB. 3apUCOBATh U3JIOM U
0003HAYUTDH 30HBI HA YEPTEIKE.
B) Beinonuute 4 3agaHus UTOTOBOTO TECTA.

Bapuanr 1 (1 emie 8 BapuaHTOB TECTOB)
1.®pakrorpaduyeckuii aHaIN3 TO3BOJISIET ONPEICIUTh:
1. TuToIIa Ak BS3KOM COCTABIISIFONICH B U3JIOME 00pasIa.
2. yIapHyI0 BSI3KOCTh CILIaBa
3. ycTajaocTHbIE XapaKTEpUCTHKY CILIaBa
4. TBEpPAOCTH
2.YKaxkuTe NPU3HAKYU BSI3KOTO PA3PYIICHUS:

1.00pa3oBanue «Ieikn» Ha oOpasie
2. KpUCTAIINYECKHUI U3JI0M
3. BBICOKasl CKOPOCTb PACTIPOCTPAHEHMSI TPEILIUHBI
4. yaneyHsli U3JI0M
3.Vkaxure GakTopbl, KOTOPBIE OMPEACIAIOT XPYIKOe pa3pylIeHHe, KaKk HanOoJiee OmacHoe:
1. KpUCTAIIMYECKUM U3]I0M
2. HU3Kas CKOPOCTb PaCIpOCTPaHEHUs TPELIUHBI
3. OTCYTCTBHE 3HAYUTEIBHOM MpeIBapUTEIbHON JedopManuu
4. BBICOKAsi CKOPOCTh PacpOCTPAHEHUS TPEIIMHbI
4.Yxaxure BUJ pa3pylICHHs], IpU KOTOPOM Ha TIOBEPXHOCTH U3JI0Ma HAOIIOIAI0T 3 30HBI:
30Ha CTaOMIIBHOTO POCTa TPEIIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHS; 30HA JOJIOMA.
1.Bs13K0€ paspyiieHue
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2. yCTaJIOCTHOE pa3pyllIeHUE
3. XpynKoe pa3pyLieHHe
4. 4aCTUYHO BSI3KOE, YACTUYHO XPYIIKOE

7.2.8. KomIuiekT 3aaHuii K 1adopaTopHoii padote

Tema: «BnusHue XoM0gHOW TMIacTUYECKOW naedopMali Ha CBOMCTBA METAUIMYECKHUX
CILIIAaBOB»

A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.
b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1.M3meputhb TOMImHy 00pasuoB. Paccuntarh cTeneHp miacTUUecKon 1eopMariim.
2. I3mepuTh TBEpIOCTH Je(POPMUPOBAHHBIX 00PA3LIOB U UCXOIHOTO OOpara.
3.ITocTpouTs rpadK 3aBUCIMOCTH TBEPJOCTH OT CTENEHHU Ae(POpMAaIIHH.
4. OOBSICHUTD U3MEHEHHS TBEPAOCTH C YBEIMYCHUEM CTETICHU e(hOpMAaLIUH.

B) Beinmonnute 5 3agaHuii HTOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1. Kputnueckoit creneHpro aedopManuu sl peKpUCTAIM3alMOHHBIX IPOIIECCOB HAa3bIBACTCA. .

l.crenens aedopmanuu, MPUBOAAIIAS TOCIE HarpeBa JeGOPMHUPOBAHHOTO MaTepuaia K
TUTaHTCKOMY POCTY 3€pHa
2.creneHb nedopManny, MpU KOTOPOM JOCTHUTaeTcsi HauOOJbIIas BO3MOXKHAS TUIOTHOCTh
Ne(EKTOB KPUCTATUIMYECKON CTPYKTYPBI
3. MUHUMAJbHASI CTETICHb JedOopMaIiy, PU KOTOPOIi 3amac BI3KOCTH MaTeprana CTaHOBUTCS
PaBHBIM HYITIO
4. MUHUMAITbHAS CTENEHB AeQOopMaIiy, P KOTOPOH pEeKPUCTAITU3AIMOHHBIE TIPOIECCHI HE
BBI3BIBAIOT POCTA 3€PEH
2. C yBennueHUEM CTEIeH! AeGopMaIii TBEPOCTh U MPOYHOCTH ...
1. Bo3pacratoT
2. YMEHBIIAIOTCS
3 HE U3MEHSIOTCS
4. cHayasla yMEHBIIAIOTCS TIOTOM YBEIHMYHUBAIOTCS
3. ledopmariusi pacCUUTHIBACTCS KaK:

1. e =AV/lk

2. e=Al/lp

3. e=l/lo

4. .&=AS/lp
4. HazoBure ctaguio n1edopMauy ¢ MaKCUMaIbHBIM KOA(Q(PHUIIMEHTOM YIIPOYHEHHUS.

1. JIEerkoro CKoJIbXEHUS

2. napabonuyeckas

3. MHOKECTBEHHOT'O CKOJIbKECHMUSI

4. ctanust 00pazoBaHMs MICHKH
5. JlepopmanionHoe ynpo4HeHne 00yCIIOBICHO. ..

l.yBenuueHneM IIIOTHOCTH TUCIOKALAN

2. yBeITMUEHHEM YacTHUI] BTOPUYHBIX (a3

3. HAaKOIUIEHWEM OCTAaTOUYHBIX HANPSKEHUI

4. yMEHBIICHNEM IUIOTHOCTH TOYEYHBIX 1e()EeKTOB

7.2.9. KomiuiekT 3aiaHuii Kk JadopaTopHoii padore.

Tema: «TepMHUYeCKHUM aHAIU3 CIIJIABOBY»
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A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.
b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1.HarpeTs cruiaBbl 0J10BO-IIMHK C PA3JIMHBIM COAEPKAHNEM KOMIIOHEHTOB JI0 PACILIABICHMSL.
2.3a(huKCcUpoBaTH TEMIIEPATYPHI CIUIABOB MPU OXJIKACHUH Yepe3 Kaxble 30 cek.
3..IlocTtpouth TEepMHUYECKHE KpUBBIE OXJAXKICHUS CIUIABOB U OIPEIACIUTh KPUTUYECKHE TOUYKU

(ha30BBIX MPEBpAILCHUN.
4. TTocTpouTh AUarpaMMy COCTOSIHUS «OJIOBO-LIMHKY, YKa3aTh HAa3BaHUS JIMHUM TUarpaMMbl U (pa30BbIe

npeBpaliCHusA, COOTBCTCTBYIOIINC JIMHUAM JUATPDAMMBI.
B) Beimmonauths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1.Ha3oBure Tun criaBa, KOTOPOMY XapaKTepHA JaHHAs KpUCTAJIIMYECKasl pelieTKa

1. TBepablil pacTBOpP BHEAPEHUSI.

2. TBepablil pacTBOp 3aMEILEHUS.
3. XuMUYECKOE COEINHEHUE.

4. MexaHuueckasl CMECh.

O -korMroHeHm A
@ -«xomroHeHT B

2.KputnyeckuM 3apo/plllieM Ha3bIBAETCS

1. 3apoapIi TBepAOH (a3bl
2. TaKoM 3apOBIIl, POCT KOTOPOTO COMPOBOXKIAETCS MOBBIIIIEHNEM dHeprun [ 'ndoca.

3. 3apopllll CLIOCOOHBIH K pOCTY.
4.xpucTayundyeckas YacTuIa MpuMecH.
3.IlpaBuno ¢a3 uMeer BUA ......

1.C = K+d-1.
2.C = O+K+1
3.C = ®-K+1
4.C=K-®O+1

4.Ha pucyHke IpescTaBieHa quarpamma ......

I
K F

(]

1 3

a
2 " 1 pnfpn

1.O1HOKOMITOHEHTHAS
2.C XUMUYECKUM COEIUHEHUEM.
3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

4.C orpaHU4eHHON PACTBOPUMOCTBHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU
5. JBmxymieii cuitoif mporecca (pazoBoro nepexoa sBiIseTcs

l.creneHp nepeoxnakIeHUs] CHCTEMBI.

2.pa3Mep KpUTHUECKOTO 3apO/IbIia HOBOU (ha3bl.
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3.Temneparypa CUCTEMBI.
4.pa3HOCTh TEPMOIMHAMUYECKUX MTOTCHIIUATIOB (a3.

7.2.10. KomnuiekT 3anaHuii k JabopaTropHoii padore.

Tema:«AHanu3 AuarpaMm COCTOAHHA IBYXKOMIIOHCHTHBIX CUCTCM»

A) BpINOIHUTH HHAUMBUAYAIBHOE 3aJJaHUE.

3apucoBaTh, cOONMIOas MacIITad, JAHHYIO BAPHAHTOM JAMArpaMMy COCTOSIHUSI M BBIIIOJIHUTD
cleayrouiee:
a) yCTaHOBUTH THIT JAHHOW JHArpaMMBbl;
0) ompenenuTh CTPYKTYpHBIN U (ha30BBIN COCTaB BceX 00JacTell U OTPa3uTh
COOTBETCTBYIOIIUMH OYKBEHHBIMU 0003HAYCHUSAMHU Ha JUarpaMme;
B) OIPEJEIUTH MOJIOKEHHUE CIUIaBa, JaHHOTO BAPUAHTOM, Ha IUarpaMMe COCTOSIHHUS;
I) ONpEeAETUTbh YHUCIO CTENeHed CBOOOMABI CIlaBa B €ro KPUTUYECKUX TOYKaX UB
TeMIepaTypHbIX HHTEpBaJIaX MEXIY KPUTUIECKMMHU TOYKaMH 1o npaBuiy ¢a3 ['mb0ca u nocTpouTtsb
KPHUBYIO OXJIQXKJACHUS 3TOTO CIUIaBa B KOOPJIMHATAX TEMIIepaTypa-BpeMs;
1) ONpEeNeNnuTh A 3aJaHHOM BapHMaHTOM TEMIeEpaTyphl CIUIaBa cOCTaB (a3 U BECOBOE
cooTHoIeHue (as;
€) 0XapaKTepHU30BaTh CTPYKTYPY 33JaHHOTO CIIIaBa IIPU KOMHATHOW TeMIieparype.
Bapuant 1 (1 eme 20 BapuaHTOB AMarpaMM COCTOSTHUSA)

0,

tC

2400

2200 FN

NN

2000

1800

N

N

1600

1400

1200

5
|
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i
!

Ru

20 - 30 40 50

TiRu

——%Ti

b) Beimonnute S 3aaHuii UTOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.Vkaxure ¢a3pl, HAXOAAIMIKECS B paBHOBECUH Ha JIMHUM JIE nrarpaMMbl COCTOSHUS

I

1.B + xunkocTtb
2. A+XKUIKOCTD

LB 3.A+ B + xunakocts
4.A+B
Q
B

€ro

37



2.YKaxkuTe KpUBYIO OXJIAXACHUS, COOTBETCTBYIOIYIO CIUIaBy |

1.1 2.2 33 4.4

3.®opmyna, onpeaensonas KOJIu4ecTBO TBepAoi (a3l B Touke «by» cruiaBa I umeer BUf ......

I 1 1A = 2—‘2 x 100%

\ +
\V/ 2.4 =% x100%
NE be
p 0 3.A = 7 X 100%

| I
l 44 =2 % 100%
1 bC

A B

4.Yxaxxure CTpyKTypy ciasa Il mpu KoMHaTHOU Temneparype

lL.a+p
I IT 2.B+A
G ] = E 3. B + aBTekTuka (A + B)
. \ o 4. B + aBTekTuka (o +f3)
b
p Y Q
| 4
|
A 1 B

5. VKaxxurte 4uciio crereHeil cBo0oabl B TOYKE «ay cruiasa |

Q

1. Houp
< I 2. Onna
F 3. JlBe
\E/"a 4. Tpu
1 3 ;
T |
2 i'u 1 amn : 5

7.2.11. KomnjiekT 3aganmii K 1a0opaTopHoii padore.
Tema: «MUKPOCKONIMUECKUH aHAIN3 METANIOB U CIIaBoB. CTpyKTypa

YIJIEPOJUCTOM CTAIIM B PABHOBECHOM COCTOSTHUN»

38



(O8]

A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.
b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

BouepTuTe AuMarpaMmy COCTOSIHUSL OKEJI€30-yIJIEpOZ, Ha pPa3BepHYTOM JHCTe Oymaru.
[locTpouts Tepmuueckue Kpubble oxyaxaeHusa g crained ¢ 0,3 %C; 0,8%C u 1%C c
yKa3zaHHeM (ha30BBIX NPEBPAIICHUN U KOHEUHOU CTPYKTYPBI.

[IpoBecTn MuUKpockonmuyeckuii aHanu3 oOpas3uoB (5 mrT.). OnpeaenuTh MUKPOCTPYKTYPBI U
3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMJHBIX CIUIABOB C pPa3jIMUHBIM KOJIMYECTBOM
yraepoaa (3 mT.), 3BTEKTOUIHOTO U 3a3BTEKTOUIHOIO CILIABOB.

Omnpenenutb KOIUYECTBO yriepoa B oopasuax gossrekTouanoi cranu (I'OCT 1050-74).

VY CTaHOBUTH B3aMMOCBSI3b MEX/Iy YIJIIEPOJIOM U CBOMCTBAMU CILIABOB, TOCTPOUTH IpauKu 1Mo
JaHHBIM TabJ. 1 (crpaBOYHBIE MaTEpPHAIIBI).

B) Beinonnuthe 5 3agaHuii HTOrOBOrO TECTA.

BapuanTt 1 (1 emie 12 BapuaHTOB TECTOB)

1. Yro takoe dheppur?
1) Xumuueckoe coeuHEeHNE
2) MexaHnuueckasi cMech
3) TBepablil pacTBOp YIJIEPOJIa B O-3KEIIE3E
4) TBepablil pacTBOp yIJepoja B Y-)KeJIe3e

2. Kakyro cTpykTypy nmeer cmias ¢ cogepxkanuem 0,45 %C?
1) Ilepaut
2) ®epput + nepiaur
3) @epput + LIEMEHTUT BTOPUYHBII
4) ®epput + HEMEHTUT TPETUYHBIN
5) ®eppur

3. Ilpu xakoii Temneparype npoucxoaut odpasosanue nepiauta B criase 0,50 %C?
1) Jlunusa PSK
2) Jluaus GSK
3) Jluaus SE
4) Jlunusa PG
5) JIunus PQ

4. Kak BBITJISIIUT TIOJT MUKPOCKOTIOM (eppuT?
1) B Buze cBeTIbIX 3epeH
2) B Buae TeMHBIX 3epeH
3) B Buje cBET/ION CETKH MO IPaHUIIAM 3€peH
4) B Bu/ie CBETJIBIX UTJI
5) B Buzie cBETIIBIX MEJIKUX YACTUI [0 TPAHULIAM 3€pEH

5. Kaxoii u3 criiaBoB OyJeT UMETh BbIIIE MIIACTUYHOCTH?
1) Cmnas 0,2 %C
2) Cmunas 0,45 %C
3) Cmnas 0,8 %C
4) Cmuag 0,6 %C
5) Cmnas 0,01 %C

7.2.12. KomnuieKT 3agaHuii K JJabopaTtopHoii padore
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Tema: «3akanka yriaepoauCTbIX CTaJIe»
A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.
b) BemmonuuTh 3a1anus k 1abopatopHoit padore.

Omnpenenuts TBEPAOCTH 0OPA3LIOB 10 3aKalKu Ha mpubope PokBena no mkane B.
Onpenenutb TeMIepaTypy 3aKajlKH MOJyuYeHHBIX 00pa3IoB B COOTBETCTBUU C COJAEPKaHHEM
yriaepoja, U BpeMs BBIACPKKH B II€YH B 3aBUCUMOCTH OT pa3MepoB 00pa3IoB.
[IpoBecTH TEXHOJIOTHMUYECKUI MpoIlecc 3aKajlKd 0Opa3loB B COOTBETCTBYIOIIMX 3aKaJIOUHBIX
cpenax.
3aMeputh TBEpAOCTH 00pa31oB Ha npubdope Pokseria no mkane C mocine 3aKaiky U 1o
HOJYYECHHBIM JaHHBIM MOCTPOUTH 3aBUCUMOCTH T1OCJIE 3aKAJIKH:

HRC=f(C%), HRC={(V,). Yepes
c(OpMyIHPOBATH BHIBOJIBI.
N3yunTh, cXeMaTHYECKH 3apHCOBAaTh M ONMUCATh MHUKPOCTPYKTYpPY KOMILJIEKTa 3aKaJIEeHHBIX
o0pa3uoB npu yBeinudeHuu x500.
[To 3amanuio mpenogaBaTenss M300pa3uTh HA JAMArpaMMmax H30TEPMHUYECKOTO IMPEeBpaIlEeHUs
ayCTEHHTA pa3IMyHbIe BUJIbI 3aKaiKu (n3MeHsst T HarpeBa M CKOpocTH oxJaxaeHus ). OnucaTsb
(a3oBbIe MPEBpaIICHUS K KOHEUHYIO CTPYKTYpY CTaleil.

aHaJInu3 MOJTYyYCHHBIX 3aBHCUMOCTE

B) Beinonnute 5 3agaHuii HTOrOBOTO TECTA.

BapuanT 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakoil U3 crutaBoB mociie 3akajik OyJIeT UMETh BhIIIE TBEPAOCTH?

1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4)0,01 %C

2. Kakas cTpykTypa noka3aHa Ha pUCyHKe?

-

Vi

u
=

—
——
——

|'_

(I .

1) MapTeHCUT MEJIKOUT0IbYaThII
2) MapTeHCUT KPYITHOUT OJIbYaThIN
3) MapreHcut + TpoOCTUT

4) MapreHcut + IEeMEHTUT

3. KakoB MexaHM3M MapTEHCUTHOTO NpEBpAILIEHUs?

1) Auddy3nonnsrii
2) beznuddy3noHHbII

4. Kakas cTpykTypa chopMUpyeTcs y cTayiu Y 8 MpH yKa3aHHON CKOPOCTH OXJIaXKICHUs?
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tc 1) TpoocTuT

) 2) MapteHcut
3) Maprencut + gpeppur
—, 4)MapTeHCcUT + HEMEHTUT BTOPUUHBIN

\

LY

5. CKoBbKO yriaepoja COAEPKUT MapTEHCUT cTaiu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

7.2.12. KomnjiekT 3aganuii K 1a00paTopHoii padore.
Tema: «CTpyKTYypa, CBOiCTBA H IPUMEHEHNE YYTYHOB»
A) OdopMuTh OTYET 1O TeMe 1a00pPaTOPHOI PabOTHL.

b) BemmonuuTh 3a1anus k 1abopatopHoit padore.

1.  MeracrabunpHast U cTabuiabHas (OTHENBHO) TUarpaMMbl C YKa3aHHEM Ha HHMX CTPYKTYpPHBIX
COCTaBJISIONIUX.

2. V3yuuTbh mOJ MUKpPOCKOIIOM IpH yBenudeHun x500 umeromuiicss Habop MUKPOULTU(OB.

3apucoBaTh CXeMAaTUYHO MUKPOCTPYKTYPY.

4.  JlaTh XapaKTEepHCTUKY YyTyHa 10 CJICAYIOLICH cXeMe: KJIacc UyryHa, mojkiace, hopma rpadura
(1t cepbIX UYTyHOB) WJIM TpPOLEHT yriepona (mast Oenbix), crmocod MosydeHus,
XapaKTepUCTHKA METAJUTMYECKONH OCHOBBI.

5. Toctpouth rpaduku KpUBBIX OXJAXKACHUS IBYX CIUIABOB (IO 33JaHHUIO IMPENOJaBaTeNsl) C
OINHCaHUEM TMPOLECCOB, MPOUCXOIAINIMX B KaKIOW KPUTHUECKOW TOUKE M MEXAY HUMH.
DOBTEKTUYECKasl U SBTEKTOUIHAS PEAKIIUH.

(O8]

B) Beimonuute 5 3agaHuii H”TOroBOro TeCTa.

BapuanT 1 (1 emie 11 BapuaHTOB TECTOB)
1. Kakoii uyryH n3zo0paxxeH Ha pucyHke?

1) cepplii ¢ MEIKOIUIACTUHYATON
¢bopmoii rpadura

2) cepblil C KpyHHOIUIACTHHYATON
¢dopmoii rpadura

3) BBICOKOIPOYHBIH Ha (heppuTHOM
OCHOBE

4) BBICOKONPOYHBIN Ha NEPIUTHOU
OCHOBE

2. Kakas cTpykTypa OyAeT y KOBKOTO 4yryHa, €ClId 1ocie rpadUTH3aluy B METAIIIMYECKOM
ocHoBe ocTtasiock 0,8%C?
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3. Kakyto cTpyKTypy UMeeT JOIBTEKTHUECKUI Oelblif 4yryH npu temnepatype 450°C?
1) nepauT + EMEHTUT BTOPUYHBIN + J1e71e0ypuT
2) nepiut + JieaeOypuT
3) mepauT + EeMEHTHUT NePBUYHBIH + Jene0ypuT
4) ayCTEeHMT + IIeMEHTHUT BTOPUYHBIN + J1e1e0ypuT

4. Kakoe npeBpaiieHue nporexkaet Ha juaun CD?
1) )KUIKOCTh — LIEMEHTHUT MEPBUYHBIN
2) )KUJKOCTb — LIEMEHTUT BTOPUYHBIN
3) KUAKOCTb — ayCTEHUT
4) KUAKOCTh — JIeIeOYPUT

5. CKoJIbKO yriepoia COACpKUT MEepIUT B PeppUTO-TIEPIUTHOM KOBKOM UyryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

7.2.13. KomnuiekT 3agaHuii k JJabopaTtopHoii padore
Tema: «3akanka yriaepoauCThIX CTaJIeh»

A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.
b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

Onpenenutb TBEPAOCTH 0OPA3LIOB 10 3aKalKu Ha mpubope PokBena no mkane B.
Onpenenutb TeMIepaTypy 3aKajlKH MOJyuYeHHBIX 00pa3IoB B COOTBETCTBUU C COJAEPKaHHEM
yriaepoja, U BpeMs BBIACPKKH B II€YH B 3aBUCUMOCTH OT pa3MepoB 00pa3IoB.
[IpoBecTH TEXHOJIOTHMUYECKHUI MpoIlecCc 3aKajlKd 0Opas3oB B COOTBETCTBYIOIIMX 3aKaJIOUHBIX
cpenax.
3aMeputh TBEpAOCTh 00pa31oB Ha npubdope Poksermia no mkane C nocine 3aKajiky U 1Mo
HOJYYECHHBIM JaHHBIM MOCTPOUTH 3aBUCUMOCTH T1OCIIE 3aKAJIKH:

HRC=f(C%), HRC={(V4,). Uepe3 aHanu3  NOJYYEHHBIX  3aBUCHMOCTEU
c(OpMyITMPOBATH BHIBOJIBI.
N3yunTh, cXeMaTHYECKH 3apHCOBAaTh M ONMUCATh MHUKPOCTPYKTYpPY KOMILJIEKTa 3aKaJIEeHHBIX
o0pa3uoB npu yBenudeHuu x500.
[To 3amanuio mpenogaBaTenss M300pa3uTh HA AMArpaMMmax H30TEPMHUYECKOTO IMPEBpaIleHUs
ayCTEHHTa pa3IMyHbIe BUJIbI 3aKaiKu (n3MeHsst T HarpeBa M CKOpocTH oxJaxeHus ). OnucaTsb
(a3oBbIe MPEBpAIICHUS U KOHEUHYIO CTPYKTYpY CTaleil.

B) Beinonnute 5 3agaHuii HTOrOBOTO TECTA.
BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. Kakoil u3 crutaBoB mociie 3akajiky OyJIeT UMETh BhIIIE TBEPAOCTH?

1) 0,20 %C
2) 0,40 %C
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3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa noka3aHa Ha pUCyHKe?

1) MapTeHCUT MEJIKOUTOIbYaThII
2) MapTeHCUT KpYITHOUT OJIbYaThIN
3) MapreHcut + TpoOCTUT

4) MapreHcut + IEeMEHTUT

3. KakoB MexaHM3M MapTEHCUTHOTO NpEBpAILIEHUs?

1) Auddy3nonnsrii
2) beznuddy3noHHbII

4. Kakas cTpykTypa chopMUpyeTcs y cTayiu Y 8 MpH yKa3aHHON CKOPOCTH OXJIaXICHUS?
tc 1) TpoocTuT

< < y 2) MapreHcuT
N
\

3) MapreHncut + Gpepput
4)MapTeHCUT + HEMEHTUT BTOPUUHBIN
1)

5. CKoBKO yrilepoJa COAEPKUT MAPTEHCUT cTainu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C
7.2.14. KomnjiekT 3aganuii K 1a00paTopHoii padore.
Tema: «ccnenoBanue BIUSHUSA CKOPOCTH OXJIAXKICHHS HA TBEPIOCTD YIVIEPOAUCTON CTAIIN»

A) OopMuTh OTUET 1O TEMeE 1TaOOPATOPHON PaOOTHI.

b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1. U3y4unuTh OCHOBHBIE BU/IbI TEPMUYECKON 00paOOTKH YIIIEpOAUCTON CTANIU U MTOJTyYyaeMble IPU STOM

(98]

CTPYKTYPBIL.

. Onpenenuts TeMIepaTypy HarpeBa UCCIeAyeMOM CTau.

[IpoBectn oxnaxkaeHue oOpa3OB C PA3IUYHOW CKOPOCTHIO, HCIIONB3Ys Pa3IUYHbBIC BUIBI
TEPMHUYECKON 00pabOTKU U Cpebl OXTIAXKICHUS: OTKUT (OXJIAKIACHHUE C TIEUbI0), HOPMAaTU3aIUIO
(oxnakJIeHHEe Ha BO3/yX€), 3aKajJKy B Macje U BOJE.

. Onpenenuth TBEPAOCTH CTAJIHM B 00paslax, OXJAKICHHBIX C Pa3IMYHON cKopocThio. [locTpouTh

rpa¢uk 3aBucumocts TBepaoctu crainu (HRC) ot ckopocTr oxnakaeHusl.

. 1300pa3uth quarpaMMy M30TEpPMUYECKOTO MPEBPALICHUs ayCTEHUTA, YKa3aTh Ha3BaHUE JTUHUNA U

obactH (pa30BbIX MPEBPALICHUH.

. OnpenenuTb MHKPOCTPYKTYPY CTaJIH IOCJIE PA3IMYHbIX BUIOB TEPMUYECKON 00pabOTKU IO at-

J1aCy MUKpPOCTPYKTYP.
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B) Beinmonnute 5 3agaHuii HTOrOBOTO TECTA.

Bapuanr 1 (1 emie 8 BapuaHTOB TECTOB)
1.C yBenmu4eHueM CKOPOCTH OXJIaXIECHUS TUCTIEPCHOCTH (peppUTO-IIEeMEHTUTHOM CMECH. ..
1. Bo3pacraer
2. yMeHbLIaeTcs
3. He u3MeHsercs
4. wu3MeHseTCs NepUuoINIECKU
2.C yBeIMYEHUEM CTEIICHH NePEOXJIaXICHHUS YUCIIO 3apOBIIICH, 00pa3yIOMIUXCs B €AUHUILY
BPEMEHU. ...
1. Bo3pacraer
2. yMeHbIIIaeTcs
3. HE U3MeHseTCs
4.cHayvao BO3pacTaeT, a 3aTEM YMEHbIIAeTCs.
3. Tepmuueckas 06paboTKa, COCTOSIIIAS U3 HarpeBa CTAIH B AyCTCHUTHYIO 00J1aCTh, BBIZICPKKH U
OXJIQXKJICHUS Ha BO3/1yX€ HAa3bIBACTCH. ..
1. 3akanka
2. oTIyCcK
3. HOpManu3anus
4. oTxur
4.YKaxuTe MaTeMaTHUECKOE BBIPAXKEHUE, OTPEACTISIONIEe 36PHOTPAHNYHOE YIIPOUHEHHE.

1. op = 0y + kd™1/2
2. or = 0y + aU™C™
3. o1 = 0y + aGb,/p
4. or = 0y + aGb?L
5. HanOoubIyto TBEpOCTh, U3 MEPEUUCICHHBIX CTYKTYPHBIX COCTABIISIOIINX, HMECT..
1. nepaut

2. TPOOCTHUT
3. copbur

4. ¢peppur
7.2.15. KomnuiekT 3agaHuii K JJabopaTropHoii padore
Tema: «Otnyck cranm»
A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.

b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1. Omnpenenutb TeMmIepaTypy 3aJaHHOTO IPENOAABATENEM BHIA OTIYCKA U BpPEMS BBLACPKKHU

o0pa3ia npu BEIOpaHHOU TeMIieparype.
2. IIpoBecrtu ormyck 0Opa3ios.

3. Ompenenuts Ha TBepaoMmepe mo mkane C TBEpAOCTh OTIYHIEHHBIX 00pa3uoB IlocTpouth

zaBucumoctb HRC=f(T ;) mi1st cranu 45 v 06bACHUTH IPUYHHBI TTAICHUS TBEPIOCTH.

4. (CxeMmMaTHYECKM 3apuUCOBaTh CTPYKTYypy IMOCJIE€ BCEX BHAOB OTIYCKAa M ONKMCATh IPOLECCHI,

IPOTEKAIOIIME B YIVIEPOIUCTON CTAJIM IIPU HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) Beinonnute 5 3agaHuii HTOrOBOTO TECTA.

Bapuanr 1 (1 emte 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa UMEET BbIIIE IJJACTUYHOCTD?

1) 2) 3)

44



°M°:°°°hoo: 000 000 —-:(/__../
IUPE LA 00000 S~ 7/
°¢°°o . :o:, ¢ ooo 0 O -~ I\\ ‘\
°°° o0 o°¢° s ® o 00 0 O o \ /\//
© o‘, s ° 0 0 0 / \\ —
e o % e e / \
< @ . ° < 0 0 0 O \t-_ _;-F"'J

2. Jlns kakux neraneil npuMeHseTCsl CPeAHHUM OTITyCK?

1) [l MHCTpyMEHTa, paCCYUTAHHOTO Ha Oe3yapHble Harpy3Ku
2) 1514 TAXKeNo HarpyXeHHbIX LECTEPEH
3) [ns peccop, nIpyKUH

3. Kakyio tepmuueckyto o0paboTKy HeoOxomumo mpoBecTd i crtaaun 50 co CTpyKTypou
MapTEHCHTA, YTOOBI MOIYUUTh CTPYKTYpy copOuTa?

1) Otmyck (300 — 400) °C
2) Otmyck (500 — 600) °C
3) 3akanka + BBICOKUH OTITyCK
4) 3akanka + cpeJHHI OTIyCK

4. Kaxoii mpouecc IpoTeKaeT B CTAIU MPU HU3KOM OTITyCKe?

1) YMeHblIeHHE CTENEHH TETPAaroHaJbHOCTH PEIIETKH MAapTEHCUTa B pe3yjIbTaTe YaCTHYHON
muddysun yriepoaa

2) IlonHbIil pacniag MapTeHCHUTA

3) O6pa3oBanue e-kapOUIOB

4) IlpeBpaienue Aocr. B Mom.

5. Ha kakwue (ha3bl pacrnagaercss MApTEHCUT TPU BBICOKOM OTITyCKe?

1) ®epput

2) ®epput + LEMEHTUT
3) LlemeHTHT

4) AycteHur

7.2.16. KomnuiekT 3agaHuii k JJabopaTtopHoii padore
Tema: «OTxur cranein»

A) OopMuTh OTUET 1O TEME J1TAOOPATOPHON PaOOTHI.
b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

[Tomyunth OmNBITHBIE OOpPAa3lbl, 3alMCaTh MapKy CTajH, UCOBITaTh TBEPAOCTb OOpa3LOB IO
Poksemny (mkana B).

3akamuth oOpasiel oT Temmeparypbl Ac3 + (30...50)°C ¢ BBIIEpKKOW MX TPH yKa3aHHOM
Temneparype 15SMUH U OXJIaXKAEHUEM B BOJE M HCIIBITaTh HA TBEPAOCTH 110 PokBemny nocie
3akainku (mkana C).

Harperp 3akanennsle oOpasmpsl 10 temnepatypbl Acs+(30...50)°C u BbaepkaTh UX B MEYH
15mun. Oxnaaute obpazeny Ne 1, momyexamuii HOpManM3aldu, HAa CIOKOHHOM BO3JyXe.
[lepenectu obpazen Ne 2, moanexaniuii ”30TEPMUUYECKOMY OTXKHUTY, B TIeUb C TEMIIEpaTypoit
690...700°C, Bbiaepkath 30MUH U OXJIAIUTh HA CIIOKOMHOM BO3JTyXe€.

3aYUCTUTH TEPMUYECKH 00paboTaHHbIe 00pa31bl HAKJauHOW OyMaroi U UCIIBITaTh HA TBEPAOCTh
no Poksenny (urkana B) mocne oTxura.

CxemaTHuecKl 3apucoBaTh MHUKPOCTPYKTYpBI IOCIE 3aKaJKM, HM30TEPMHUYECKOrO OTKHUTra,
HOpMAaJIM3allMM C ONMHMCAHUEM DPEKUMOB TEPMHUYECKOW OOpabOTKM M YKa3aHHEM CYIIHOCTH
CTPYKTYPHBIX IPEBPALLICHU.
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B) Beimonuute 5 3agaHuii UTOroBOro TeCTa.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)

1. Kakass ctpykTypa cHOpPMHpYETCS Yy 3adBTEKTOMIHON CTaad MPU H30TEPMUYECKOM pacraje
AyCTEHUTA TI0 MPUBEICHHOMY PEXUMY?
1) Ilepaut
0~ § 2) ®eppur + mepamuT
T-‘ C R - Ac3 3) Ilepiut + UEMEHTUT BTO
— -_/ - Acl PHUYHBIH
4) Tpooctur
5) CopOur

>Lgt

2. VYKaxuTe TEpMUYECKYyI0 O0OpaboOTKy, KOTOpYI0 HEOOXOJUMO TMPOBECTH TMEpPe] 3aKaIKOM
3a3BTEKTOUIHBIX CTAJIEH.

1) Pexpucrannn3alinoOHHbINA OTHKUT

2) Hopmanu3zauust

3) Ornyck

4) TlonHbIi OTXKUT
3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxnenue B Boae. Onpenenute BUA TEPMHUUECKON
00paboTKH.

1) OTxur noJHbIN

2) OTKUT HEMOJIHBIN

3) 3akanka mojHas

4) 3akanka HerojHas

5) Hopmanuzanus
4. Kakyio TepMHUYECKYI0 OOpabOTKy HEOOXOOUMO IPOBECTH, YTOOBI YCTPAHUTH CTPYKTYPY
BHUJIMAHILITET MOCJIE CBApKuU?

1) IonHbIit OTXKUT

2) Henonublil oTKUT

3) PexpucTtainu3alimOHHBIA OTKUT

4) Otnyck
5. VYkaxure Ha C-00pa3HbIX KpUBBIX TOYKM Hadaja M KOHIIA pachaja ayCTeHUTa TpHu
M30TEPMHUYECKOM OTKHTE TI0 YKA3aHHOMY PEKUMY.

t,°c Da,l

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

7.2.17. KomnuiekT 3agqaHuii k JJabopaTtopHoii padore
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Tema: «lMcciaenoBanue BIMAHMS JIETUPYIOIIUX 3JEMEHTOB HA IIPOKAIMBAEMOCTb CTajled
METOJIOM TOPLIEBOM 3aKAJIKHU»

A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.

b) BemmonuuTh 3a1anus k 1abopaTopHoi padore.

1. M3yunTh XapakTEpUCTUKH INPOKAIMBAEMOCTH, YCTAHOBKY MAJI TOPLEBOM 3aKaJIKH, METOIUKY
IIPOBEACHUS TOPLIEBON 3AKAJIKU.
2. BriOpaTh TemMneparypy HarpeBa MoJ 3aKajKy AJs yrIepoIUCTOM CTal, APYToi U IETHPOBaHHON
HCCIIENYEMBIX CTAJICH.
3. Beigepxatb 0oOpasipl B Me4yd IMpH BbIOpaHHOM Temmeparype HarpeBa. IlpoBecTu TOpLEBYIO
3aKaJKy 00pa3IoB U3 YIIIEPOJUCTON U JISTHPOBAHHON CTaleH.
4. Tlporouuth B oOpa3max JbIcKM TayomHoM 0,5 MM 1o oOpasyoomuMm IuiIuHApa (¢ JIBYX
IIPOTUBONOJIOKHBIX 110 JUAMETPY CTOPOH).
5. 3amepuTh TBEPJOCTH CTAJM IO JJIWHE IUIONIAJ0K HauyMHas OT Topua, yepe3 1,5, a 3atem uepes 3
MM.
. IloCTpOUTH KPUBYIO IPOKAIUBAEMOCTH B KOOPAUHATAX «TBEPAOCTH - PACCTOSIHUE OT TOPLIA».
. Ucnonb3ys nannele Tabmumsl 17.1, onpeaenuts riryOWHY MPOKaIMBAEMOCTH YTIIEPOAMCTON U
JISTUPOBAHHOM CTaJICH.

~N

B) Beimonuute 5 3agaHuii H”TOroBOro TecTa.

Bapuanr 1 (1 eme 9 BapuaHTOB TECTOB)
1. [IpokanuBaeMoOCTh 3aBUCHT:

1) ot Temnepatypsbl 3aKaaKu

2) OT CKOPOCTHU OXJIAXKIACHUS

3) OT XUMHUYECKOTO COCTaBa CTaju
4) oT cKOpOCTH Harpesa

2. Ha xakoM U3 pUCYHKOB U300paKeHa CKBO3HAs MPOKATNBAEMOCTh?

X
S u
el
N ogmenp aposa|
s

3

1)A
2)b
3)A,b
4) HeT NpaBUILHOIO OTBETA
3. Ilpu xakom ycrmoBuu o0Opasel (1eTalib) MPOKaJINBaeTCsl HACKBO3b?

1) mpu CKOPOCTH OXJITAXKACHUS IO CEUCHHIO 0obIe V Kp.
2) Ipu CKOPOCTHU OXJIAKIEHUS 110 CEUYEHUI0 V Kp.
3) Ipu CKOPOCTH OXJIAXACHUS MEHbLIE V Kp.
4) o0Opazer HE MOXKET MPOKATUBATHCS HACKBO3b
4. B xakoil cpeie 0XJIaXar0T yIrIepOAUCThIE CTAIM MIPH 3aKaIKe?
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1) Boma
2) macio
3) BO3yX
4) neub
5. Kakoli nerupyromuii 3J1IeMEHT HE 3aMeJUISIET paca aycTeHnuTa?

1) Ni
2) Cr
3) Co
4) Mg

7.2.18. KomnuiekT 3agaHuii k JJabopaTtopHoii padore
Tema: «XuMuko-repmuyeckas 0o0padboTKa cTanm»

A) OopMuTh OTUET 1O TEME 1aOOPATOPHON PaOOTHI.

b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1. IlpuBecTH MUKPOCKONMMYECKUI aHaMMU3 NUIM(OB MOCHE [IEMEHTAlluKd U a30TUpoBaHus. OIEHUTh
TOMIUHBI 11 Py3HBIX CIOEB.

2. Omnucanue Ha3HAYEHUS NAHHOTO BHJA XUMHKO-TEPMHUYECKOM OOpabOTKH, €ro JOCTOMHCTB,
HEIOCTATKOB M TEXHOJIOTUH MPOBEJCHHUS.

3. Ilo Tommmue aud@y3HOro ClIosi paccuuTaTb BpeMs MPOBEACHUS XHMHUKO-TEPMHUUYECKON
00paboTKH.

4. TlpenctaBuTh pPEXHMbI TEPMHUUECKOM 0OpabOTKM B BHAE TpaduKa MOCIE JaHHOH XHWMHUKO-
TEPMUYECKOI 00pabOTKH, €ClIi OHA IPOBOAMUTCSI.

5. 3apucoBaTh CTPYKTYPY HOBEPXHOCTHOTO CJIOSI CTANIM TIOCIIE XMMUKO-TEPMUYECKONH 00pabOTKH.

B) Beinmonnute 5 3agaHuii HTOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1.IToBepXHOCTHBIH CIIOH 00J1aJaeT MaKCUMAIILHOW TBEPAOCTHIO MOCTIE. . .

1. nemenTanuu

2. a30TUPOBaHUs

3. quaHupOBaHUA

4. 6opupoBaHus
2. Vkaxute pexum TO nocie 1ieMeHTaluy peKOMEHI0BaHHbBIN JJIs U3JEIUN, K KOTOPBIM
NPEIbSBISIOT 0CO00 BHICOKHE TPEOOBAHUS MO MEXaHUYECKUM CBOWCTBAM.

1. Hopmanu3anus.

2. 3aKkajika c IEeMEHTAallMOHHOI'O HarpeBa + HU3KUH OTITYCK.

3. Bakaska ¢ 850 °C + Hu3KHil OTIYCK.

4. 3akanka ¢ 880°C B maciie + 3akanka ¢ 760°C B Bojie + HU3KHIA OTITYCK.
3. Jlnsd ueMeHTaluy UCIoJb3YIoT ...

1. HU3KOYTTIEPOAUCTHIE CTATIN

2. BBICOKOYTJTIEPOAUCTHIE CTATIN

3. cranu, nerupoBanueie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacrionoxuTe CTPYKTYpHBIE COCTaBIAIOLIME [0 MOPAIKY OT TIOBEPXHOCTH B TIyOb
LIEMEHTOBAHHOTO CJIOSI.

1.IT+

2.0 +11

3.A+TII

4.11
5.3aBUCHUMOCTB TTyOHHBI TU(HY3HOHHOTO CIIOSI OT TEMIIEPATyPbl U BPEMEHHU BBIICPKKHI
OIHCBHIBAETCSI MAaTEMaTH4ECKON 3aBUCHUMOCTBIO. . .
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1.h=DvVz
2.h=2DVr
3.h=2V(tD)
4. h=2D1

7.2.19. KomnuiekT 3a5anuii k JabopaTopHoi padore.

Tema: «MapKkupoBka KOHCTPYKLMOHHBIX MaTEPUAIOB)»

A) OpopMuUTH KOHCHEKT 10 TeMe T1abopaTOPHOI paboTHI.

1. Yka3aTh OCHOBHBIEC IPU3HAKU KJIacCU(UKAIIUN MAaTEPUATIOB.

2. OnucaTtpe NpUHLIUIIBI MAPKUPOBKH OCHOBHBIX IPYIII YEPHBIX M LIBETHBIX CILIABOB.

3. JIns ka0 TPYIIIBI CIJIABOB YKa3aTh OCOOCHHOCTH CBOWCTB M 00J1aCTH IPUMEHEHUSI.

b) Bemonuuts 5 3amanuii utoroBoro tecta. Kmaccudunmposarts, pacmmppoBaTh MapKu
CILIaBOB.

Bapuanr 1 (u emie 14 BapuaHTOB TECTOB)

Cr5I'nc.
V10A
18X2H4AMA
K460-3
bpKMu3-5
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7.3. OuneHovHble CpeACTBA AJsi NPOMEXKYTOYHON AaTTeCTAIMM MO MTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonnpocsl k npomesxkyTouHoi arrectanun (MuTKM 1)

Ne i/t Bonpocsl k 3auery

1 TUnbl KpUCTANINYECKUX PEIIETOK U UX OCHOBHBIE XapaKTepUCTHKU. OCHOBHBIE CBOWCTBA
KPHCTAJJIOB: aHU30TPOIIHUS M TOTUMOPPH3M.

2 Tumel cBsi3eli: MOHHAS, KOBaJICHTHas1, BaH-nep-Baanbca, metammmueckas. X 0coOeHHOCTH 1
BJIMSIHUE HA CBOWCTBA KPUCTAJLIOB.

3 JledekTsl KpUCTAIIIMYECKOTO CTPOCHHUS, FeOMeTprUYecKas Kiaccudukanus.

4 Toueuynsle pgedexTpl. MexaHu3Mbl HX O00pa3oBaHMA. 3aBHCHMOCTH PAaBHOBECHOMH|
KOHLICHTPALUY BAKAHCUN OT TEMIIEPATYPBI.

5  Jlubdysus. Mexanusmsl auddysuu. Ilepsoiii 1 BTopoii 3akoHbl DHKa.

6 Jlucnokanuu. BiusHHE IUIOTHOCTH IUCIOKAlMK HA IPOYHOCTHBIE CBOMCTBA KpPUCTAJUIA.
Kpusasg Ogunra. Pacuer TeopeTrueckoil IpOYHOCTH.

7 OJKCIIEPUMEHTAJIbHBIE 3aKOHOMEPHOCTH IUIacThdeckod aedopmarmu. MexaHHUECKuUE)
CBOMCTBA U UX XapaKTEPUCTUKHU.
Jlepopmarmmonnoe ympouHenue. [Ipupona naknena. Tekcrypa nedopmarnuu. MexaHU3MBI

8 |mmactuyeckod negopManuu: CKOJNBXEHHE, JBOMHUKOBAaHHME, MEXAHHU3M TEOPETHUECKOH
IPOYHOCTH, MEXaHU3M T PY3MOHHOI MMOJI3YUECTH..

9 Jleopmarusi MONMKPUCTATUYECKUAX TeJ. 3€PHOTPAHUYHOE YHPOUHEHHE. 3aKOH XOJuIa-
[leTya.

10 CriocoObl yNpOYHEHHWs]  MaTepHalioB: TBEPAOPACTBOPHOE, BTOPHYHBIMHU (azamu. [edopmarusy]
[IOJIMKPUCTAJIJIOB U 3CPHOTPAHUYHOC YIIPOUHCHHC.

11 Knaccncbm(aunﬁ 1 BUIbI MCXaHUYCCKHUX HUCIIBITaHHMN: CTAaTUYCCKUC, TUHAMHNYCCKUC, YCTAJIOCTHLIC.

12 lcripITaHKE METAJIOB Ha TBCPAOCTD. HcneiTanue Ha pacTAXKCHUC. WcnelTanus Ha YAapHYIO
BABKOCTb W INUKJIMYCCKYIO IPOYHOCTD.

13 |Pa3pymieHue xpynkoe u Bsizkoe. TemnepaTypHblii HOPOT XJ1aAHOJIOMKOCTH.

14 TepmoauHaMuieckne oCHOBBI (Pa30BbIX MpeBpanieHuid. (TepMoauHaMuyecKie MOTEHINANIBI,
(hazoBOe paBHOBECHE, BTOPOIl 3aKOH TEPMOJIMHAMUKH. )

15 |[lonstus cucrema, cras, Ga3a, KOMIIOHEHT, MEXaHHMUYECKAst CMECh.

16 Kpucrannuzanus n ee stansl. KpuTudeckuil 3apoAslll M 3aBUCHMOCTb €T0 Pa3MEpPOB OT]
CTEIIEHU NIEPEOXJIAKICHHUS.

17 |3akoHOoMepHOCTH KpucTajmzauuu. Kpussle Tammana.

18 @a3pl B cruiaBax. IBepAble pacTBOpPbl M HUX THUIBL. YCIOBHS HEOIPAHWYECHHOH

ACTBOPUMOCTH.

19  |@a3bl B crutaBax. XMMHUECKUE COSIMHEHHS U IPOMEXYTOUYHBIE (ha3bl.

20 [Metoas! noctpoeHus auarpamm cocrosiaust. I[IpaBuso ¢a3 I'n60ca.

1 OcHOBHbIE THUNBI JAuarpaMM coctosiHus. IlpaBuna xoHoasl. Kpucrammmsamus u
CTPYKTYPOOOpa30BaHHE CILUIABOB.

22 HI/IanaMMBI COCTOsIHHsA CIIJIaBOB, 06pa3y10m1/1x OrpaHUYCHHBIC TBCPABIC PACTBOPHLI. I[I/Ial"paMMa C|
SBTECKTHKOM. Z[I/Ial"paMMI:I COCTOSHH CIIJIaBOB C O6pa30BaHI/ICM IIPOMCIKYTOYHBIX (1)33.

23 HI/IanaMMBI COCTOAHUSA CIUIABOB C MNECPUTCKTHUYCCKHUM U 3BTCKTOUAHBIM IIPCBPAIICHUAMMU.
[Tpasuio KypHakoBa

24  |BausiHue npuMeceil Ha MpoLecchl KpUCTAIUIM3ALMHN U PEKOMEHIALIMH 110 UX UCII0JIb30BAHHUIO.

25 [luteiiHoe NpOM3BOJICTBO (CYIIHOCTh, OCHACTKA Il U3TOTOBICHUS (HOpM).

26 MonenbHblli KOMIUIEKT — KOMIUIEKTAllUsl, MaTepuaybl s WM3TOTOBJICHUS, IPUHLUIIB]
KOHCTPYUPOBAHUSL.

27 |POpMOBOYHBIE U CTEPHKHEBBIE CMECH.

28  |OcoOeHHOCTH U3rOTOBJICHUS OTIMBOK




Ne i/

Bonpocsl k 3auery

29 |Ha3zHauyeHME CTEP)KHEBBIX 3HAKOB U KOHCTPYKLHUS CTEPIKHEN
30 |OCHOBHBIE Y3JIbl TOKAPHBIX CTAHKOB U MX HA3HAYECHHE
31 [Touenue. DopMooOpazyromue IBUKEHUS. DIEMEHTHI p&KUMa TOKAPHO 00paboTKH
32 |Ha3zHaueHME TOKapHBIX PE3LOB.
33 |I'eomeTpuuecKue MapaMeTpbl TOKAPHBIX PE3LIOB U MX BIMSHHE HAa IPOLECC PE3AHNUS.
34 |To4HOCTH M3rOTOBJIEHUS JETAIEN.
35 [KauectBO 00paboTaHHBIX TOBEPXHOCTEH AETaICH MAIIKH.
36 |OCHOBHBIE Y3JIbl CBEPJIMJIbHBIX CTAHKOB M NX Ha3HAUYCHUE.
37 |Ha3nadyeHune WHCTPYMEHTOB JUIsl OCEBO 00pabOTKH.
38 [[eomerpuueckue mapameTpbl HHCTPYMEHTOB Il OCEBOI 00pabOTKH.
39 [Ormenounas 0OpaboTKa MOBEPXHOCTHU JAETAJICH.
7.3.2. Bonnpocs! k nnpome:xyTo4Hoii arrecrannu (MuTKM2)
Ne n/mt Bonpocsl k 3auety
L JlnarpaMmma coCTOSIHUSA Xkele30-yriepo. daspl, IMHUN, KpUTHUECKHUE TOUKH.
2. |Auarpamma cocTtosiHuS Kene3o-yriepoA. Kpucrammzamus M CTPYKTypOoOOpa3OBaHME
CTaJICH.
3. [BaBucumocts cBoiicTs craneit ot coAepKaHus yriiepoza.
4. |d.c. xene3o-yriepon meractabunbHas. Kpucramnmszanus u cTpykTypooOpa3oBaHue OenbIX
qyryHoB. O0J1acTh NPUMEHEHHSI.
5. |d.c. xeme3zo-yraepon crabunpHas. Kpucrammuzamuss U CTPYKTypooOpa3oBaHHE CEphIX
uyryHoB. O6nacte npumeHeHus. Kiaccudukanms cepbix 4yryHoB. CocoOBI TOTYUYCHHUS.
6. [IpeBpanieHus B cTaisax pu Harpese. PocT ayCTeHUTHOTO 3epHa
7. | lnarpamma n30TepMHUECKOT0 IPEBPALLEHUS ayCTEHNTA. BIusHIE CKOPOCTH OXIaKAECHUS HA)
CTPYKTYPY U CBOWCTBA CTAJICH.
8. [MaptencutHoe npeBpanieHne. OCHOBHbIE OCOOCHHOCTH, KHHETHUKA MPEBPALCHHUS.
Db dext namaTu Gopmal.
9. TepmooGpaGorka. K
pMooOpaboTtka. Kimaccudukaiust 1 OCHOBHBIE TEXHOJIOTHYECKHUE TTapaMETPhI.
10. Bakanxa. Ha3znauenue, BUbl 3aKalky, CTPYKTypa cTajei mociue 3akanku. CrocoObl 3aKajKu.
11.
[IpeBpaleHus Ipu OTIIyCKeE.
12. lpasnuuue cpoitcrs IPOAYKTOB 3aKaJIKK U OTIYCKa (IUIACTUHYATHIX U 3€PHUCTBIX CTPYKTYD).
13. Bubl oTIycka, X Ha3Ha4CHUE, CTPYKTYpa CTajIeH MociIe OTIYCKa, pa3JInuus B CBOMCTBAX.
14 10mkur 1 12 pona. TeXHOJIOrnYecKue mapaMeTpbl U HA3HA4YCHUE OCHOBHBIX BUJIOB OTXKUTA.
15. [[Iponeccel, mpocxoasmue B 1ehOpMUPOBAHHBIX CIIaBax Mpu Harpese. CyITHOCTh U
CTaJIMHHOCTh PEKPUCTAIUIM3ALMOHHBIX TPOLIECCOB.
16. [IpoxanuBaeMoCTh U 3aKaTuBaeMOCTh cTaneil. JlerupoBanusle cranu. Kiaccuduxanus JID
0 BIIMSIHUIO HA MOJIMMOPGU3M U MO B3aUMOJICHCTBHIO C YIIIEPOAOM.
17. [BiusHuME JETUPYIOLIMX 3JEMEHTOB HA TEXHOJIOTMUECKHE MapaMeTpbl TEPMHUYECKOMH]

006paboTku. Bimsinue JID Ha npokannBaeMoCTh CTaJIeH.
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18. Knaccudukanus JIC no cTpykType B HOpMAJTU30BaHHOM U PaBHOBECHOM COCTOSIHUU

19. Bakanka 6e3 nonuMopdHoTo npeBpatieHus. CTaauitHOCTh MPOIIECCOB CTAPEHUSI.

20. |ocuosHbIe BuJbl XTO. CylHOCTh, TEXHOJIOTMUECKHE TapAMETPhl, HA3HAUECHHUE.

21 TMO, ocoberHHoCTH (POPMHUPOBAHUS CTPYKTYPHI M CBOMCTB criaBoB mpu TMO.

22. Knaccuukaius 1 MapKHpOBKa KOHCTPYKIIMOHHBIX MaTepuasioB. CrieuaibHbIe CTaJIH.

23.

[[BeTHBIE crtaBbl. OCOOEHHOCTH CTPOCHHUS, CBOMCTBA, 001aCTh MPUMEHEHUS.

24. [Hemeraminyeckne MaTepuasbl (IUTaCTMAcChl, pe3uHbl, crekia) OcoOEHHOCTH CTpOEHHUS,
CBOICTBA, 0071aCTh MPUMECHECHHSI.

25. Komnozumonnsle Marepuansl. OcOOEHHOCTH CTPOSHHUS, CBOMCTBA, 001aCTh MPUMEHEHUSI.

7.3.3. Kputepun u HOpMbI OLIEHKH

dopma
NPOBeICHUsA
Cemectp N Kpurepun nu HOpMBI OLIEHKH
NPOMEKYTOYHOM
arrecTauuu
2,3 3a4eT Ecau utoroselii pedTHHT

«3aYTEHOY
COCTaBIIAET 55 u OoJiee 0AIOB

Ecau utoroselii pedTUHT

«HE 3a4TECHO»
COCTAaBIISIET MEHee 55 0aIoB
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8. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYeHHe UC N ILITHHBI

8.1. Obs3aTesbHAsI IMTEPATYPA

Tun (yueOHHMK, ydeOHOE

KoanuecTtBO B
HAY4YHOI

Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJji0BoK) I'ox u3panus ondamnoTexe /
n/n MeToAnYecKoe mocoome,
HaumenoBaHue
NMPaKTHUKYM, JAP.) 3EC
Marepuanosenenue : yaeOHoe nocodue / 1.
J(tj[' g EZEEIHEEB’ A. bongsipes, C. B. JlaBbi08B, JI. 1.
1 T HOB, [Tonosa, M. H. TropbkoB. — Bosoraa : Y4yebHoe rmocobdue 2020 ObC Jlaun
JI. 1. Ilomoga,
M. H. TropbKoB Wndpa-Umxenepus, 2020. — 424 ¢. —
O ISBN 978-5-9729-0417-4.
Marepuanosenenue : yueOnuk / C. U.
C. U. boronyxos, boronyxos, E. C. Ko3uk. — 2-e u3g. —
2 E. C. Ko3uk Mocksa : Mammnoctpoenue, 2020. — 504 YuacOmmK 2020 IBC Jlans
c. — ISBN 978-5-907104-39-6.
Marepuanosenenue : yaueOHoe nocodue /
1O. I1. 3emckoB. — Cankr-IletepOypr :
3 10O. I1. 3emckoB Jlams, 2019. — 188 . — ISBN 978-5-8114- Vuebnoe mocobue 2019 OBC Jlann
3392-6.
TexHoI0rus KOHCTPYKIIMOHHBIX
MaTepHaloB : yuebHoe nocodue / A. B.
4 | A. B. JlykpsiHuyk JyKpsryk. - Xabaposek : JIBIYTIC, 2020, YuebHoe nmocobue 2020 OBbC Jlanp
- 192 ¢ - ISBN 978-5-8381-3428-7..
TexHoI0rus KOHCTPYKIIMOHHBIX
MaTepuanoB [DJIEKTPOHHBIN pecypc] : yueo.
mist cryaentoB BTy30B / FO. I1. Connnes, b.
5 | 1O0. I1.Connuen C. Epmaxos, B. 0. Ilupaiinen ; mox pen. Y4eOHuk 2019 3BC "IPRbooks"

1O. I1. Connuesa. - 4-e u3n., crep. - CaHKT-
[etepOypr : XUMU3 AT, 2019. - 503 c. -
ISBN 978-5-93808-298-4.




8.2. lonosiHHUTEIbLHAS JTUTEPATypPa

Tun (yueOHHMK, ydeOHOE

KoanuecTBo B

HAY4YHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJji0BoK) I'ox u3panus ondamnoTexe /
n/n MeToAnYecKoe mocoome,
NPAKTHKYM, 1p.) HaumeHoBaHue
P ’ 9BC
1| Comuues IO.I1. [u np.]; | CnenuanbHble MaTepUaibl B YueOHuK 2014 OBC
nog pen. I0.I1. Connuena MAaITMHOCTPOCHUH [DIEKTPOHHBIH "IPRbooks"
pecypc]
2 | O. A. MacaHckuii [1 MartepuanoBeieHUEe H TEXHOJIOTHH YueOHoe mocobue 2015 9bC
ap. ] KOHCTPYKIIMOHHBIX ZNANIUM.
o COM"
MAaTePUAIOB [ DNEKTPOHHBIN pecypc]
3 | ApsamacoB B.b [u 1p.]; | MaTtepuanoBeaeHrne U TEXHOIOTUS Y4e6HUK 2011
IOJT pen. KOHCTPYKLIMOHHBIX MaTepPHUaJIOB 2bC
B. b. Ap3zamacosa, [OneKTpOHHBIN pecypc] «bubnmorex»
A. A. YepenaxuHa
4 | I'.B. KneBuos [u ap.]. Y4eOHoe MocoOue JJIsl BBIMTOJTHCHUS JlaGopaTopHbIii 2016 Penosuropuit
1abopaTOPHOro MPAKTHKYMa 10 IPaKTUKYM my

Kypcy «MatepuanoBeeHUue» IJisl
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Tun (yueOHHMK, ydeOHOE

KoanuyecTBO B

HAY4YHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJi0BoK) I'ox u3panus ondbamoTexe /
n/n MeTOoAnYecKoe mocoome,
HaumeHoBaHue
NMPaKTHKYM, Ap.) 3EC
TEXHUYECKUX HAIIPABICHUMN
MOATOTOBKHU OaKajlaBpoOB
5 | Imurpenxko B.II., MarepuanoBeacHue B 2016 9BC
Mamnyiuiosa H.b MAIIUHOCTPOCHHUH [ DIEKTPOHHBIH YuebHoe nocobue "ZNANIUM.
pecype] COM"
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8.3. Ilepeyens pecypcoB HHPOPMALUOHHO-TEJICKOMMYHHUKAIIMOHHOH CeTH
"UnrepHer"

e «BecTHUK MarHMTOrOpCKOro roCyAapCTBEHHOIO TEXHUYECKOro yHHBepcurera um. I.H.
Hocosay, http://vestnik.magtu.ru

e «Bectouk CaMapcKoro rocyAapCTBEHHOTO TEXHUYECKOro yHuBepcurera. Cepus:
TEeXHUYECKHe HayKn», http://science.samgtu.ru/node/3 1

e «JIuth€ n Metammyprus» http:/lim.bntu.by

e «Texnonorus mMeramioB» http://www.nait.ru

e «llepcnekTuBHBIE MaTepuanbl» http:/ Www.j-pm.ru

e WebofScience[DnekTpoHHbIl pecypc] : MyJIbTUAMCUMIUIMHAPHAS pedepaTHBHAs 0a3a
nannabix. — Philadelphia: ClarivateAnalitics, 2016— . — Pesxxum goctyma : apps.webofknowledge.com.
— 3ari1. ¢ 3kpaHa. — 3. pyc., aHri.

e Scopus[DnekTponHslii pecypc] : pedepatuBHas 6a3a manHbIX. — Netherlands: Elsevier,
2004— . — Pexxum ocTymna : scopus.com. — 3ari. ¢ 3KkpaHa. — 3. pyc., aHII.

e Elibrary[OnexkTpoHHblil pecypc] : HayuHas 3yeKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.

e SpringerLink[Dnekrponnsiii pecypc]| : [0a3a manHBIX]. — Switzerland: SpringerNature,

1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ akpaHa. — S13. anri.

e ScienceDirect[DnekTpoHHBI  pecypc] :  KOJWJIEKIMS  AJIEKTPOHHBIX  KHHT
mznatenberBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna : sciencedirect.com. —
3ari. ¢ skpaHa. — S3. aHri.

e Cambridgeuniversitypress[DnekTpoHHbIII ~ pecypc] :  JKypHaJbl — M3AaTENbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum nocrtymna : cambridge.org. — 3arin. ¢

3KpaHa. — 3. aHri.

e NEICON[DnexkTpoHHBI pecypc] : 3IeKTpoHHas HH(OpMaIuUs : apXuB HAyYHBIX
KypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum goctyna : neicon.ru/resources/archive. — 3ari.
C 3KpaHa. — 3. pyc., aHri.

8.4. Ilepeyenb MporpaMMHOro odecrnevyeHust

Ne HanmenoBanmue I1O PexBu3uthl 10roBopa (1ata, Homep,

n/n CPOK /el CTBHA)

1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc neicTBus — 6ecCpPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpox
JeicTBUSL — 6ECCPOUHO

2 Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JercTBUS — OECCPOUHO
AcademicEdition

3 Mirapolis Human Capital Management JMIEH3UOHHBIHN norosop Ne 234/10/21-K

ot 19.10.2021, cpok aeiicTBus — 10
01.03.2022



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Omnmcanue MaTepuaAJIbHO-TEeXHUYECKOH 0a3bl, He0OXOAUMON IJIsA
OCYyILIeCTBJICHHSI 00Pa30BaTEeJILHOI0 MPOLECCA M0 AMCIUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ne Ap- 00LEKTOB 1151 NPOBEACHHsT . IlepeyeHb OCHOBHOTO 000PY10BaAHMS
N/ | NMPaKTHYeCKHUX U JA00PATOPHBIX 3aHATHIA,
NMOMELEeHUH VI CAMOCTOATEIbLHOMI
padoThl 00y4aromuxcs (HoMep ayAuTOpHH)
JlaGopatopus "TepmooOpaboTka Croisibl y4eHMUYECKUE JABYXMECTHBIE, CTOJI
MaTepuanoB" YueOHas ayuTOpust s 1a00paTOPHBIM, CTOJ MPEnoaBaTeIbCKHIA,
MIPOBEICHUS 1TaOOPaTOPHBIX PadoT. CTYJ IIpenoaaBaTeNIbCKUM, J0cKa
1 E-105 ayIUTOpHAas (MenoBas),
MeTayutorpadguueckuii Mukpockon MHUM-
7. Ileun, TBEpAOMEPBI, TEPMOIIAPHI, CTAHOK
IIOJIMPOBAJIbHBII
YyeOHast ay TUTOPUS ISl IPOBEICHIUS Cronbl YUYEHUUYECKHUE (MOHOOTIOKM)
3aHATHH JEKIIMOHHOTO THIA. Y4yeOHas JIBYXMECTHBIE, CTOJI IPENOAABATEIIbCKUN,
ayJIMTOpUS AJIs IPOBEACHUS 3aHATHI CTYH IIpenoaaBaTeNbCKUM, J0cKa
CEeMHMHAPCKOro TUMa. Y4yeOHas ayAuTOpHs Ui | ayAuTopHas (MesioBasi). DKpaH HaBECHOIA,
KypCOBOT'O IIPOEKTUPOBAHNUS (BBIOIHEHUS CTallMOHApHBI  MPOEKTOp, MpoIECCOp,
2 | KypcoBbIX paboT). YueOHas ayAUTOPHS IS MBIIIb  KOMIIBIOTE€pHAs,  MyJbT  JUIS
IIPOBEJIECHUS TPYNIIOBBIX U MHIMBUIYAIBHBIX | IPOEKTOpa
KOHCYJIbTallMi. YueOHas aytuTopus s
IIPOBEJICHUS 3aHATUN TEKYLIETO KOHTPOJIS U
IIPOMEKYTOYHON aTTECTALUU.
I'-326
JlaGopaTopus «Metaorpapusy». Croisibl y4eHMUYECKUE JABYXMECTHBIE, CTOJI
VYuebHas ayTUuTOpH U1l IPOBEICHUS 1a00paTOPHBIHM, CTOJ MPENoJaBaTeIbCKHIA,
1a0opaTOpHBIX PadoT. CTYH IIpenoaaBaTeNIbCKUM, J0cKa
3 | E-203 ayJIuTOpHast (MenoBas), MaKeThbI
KPUCTAJIIMYECKHUX PELIETOK, aTiac
MUKPOCTPYKTYp,  MeTayuiorpapuueckuit
Mukpockorn MUM-7.
Komnbrotepnsiii kiacc. YuebHast aynutopus | Ctomsl YUYEHUYECKUE JIByXMECTHbBIE
IUIsL IPOBEICHUSI 3aHATUH JIEKIIMOHHOTO THMA. | (MOHOOJIOK), Jlocka TpexCeKIMOHHas
VYuebHas ayTUuTOpH U1l IPOBEICHUS ayJIuTOpHast (MenoBas), CTOJ
VYuebHas ayTuTOpHS 111 IPOBEICHUS IIpenoaaBaTeNbCKUM, CTYJ
nabopaTOpHBIX paboT. YueOHas ayAuTOPHs IIpenoaaBaTeNbCKUM, IIPOEKTOP
JUISL KypCOBOI'O IPOEKTUPOBAHUS MYJIbTUMEIUMHBIN,3KPAaH AJ IPOEKTOopa ,
4 | (BBIIOJHEHHS KYPCOBBIX padoT). YueOHas TymO0a HamojpHas. TyMmO0a HAaCTOJbHAs,
ayJIMTOpUS IJIsl IPOBEACHMSI TPYIIIIOBBIX U Kadenpa
WHIAVNBUAYATBHBIX KOHCYJIbTAUN YueOHas
ayJIMTOpUS AJIs IPOBECHUS 3aHATHI
TEKYLIEro KOHTPOJIS ¥ MPOMEKYTOUHON
aTTeCcTalUu.
E-214
5 AynuTOpHIO JUIS IPOBEACHUST BeO- Cros, cTynpsd, KOMIIBIOTEp, KaMmepa,
koH(pepenmii YJIK-303 MHUKPO(OH.
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HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHEeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIsl NPOBEACHUS
. IlepeyeHb 0CHOBHOTO 000PYAOBAHMA
N/ | NMPaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA,
NMOMEILIEeHUH VI CAMOCTOATEIbLHOMI

pa6oThl 00y4yaomuxcs (HoMep ayAuTOPUN)
[TomernieHne 17151 CaMOCTOSTENBHOM paboThI Croubl-napThl IBYXMECTHBIE, CTYJIbSI, CTOJI
oOyyaromuxcs. J[-409 IIPENOAaBaTEIIbCKUN-, CTYII
IIpenoaaBaTeIbCKUM, NepeIBUKHAs JOCKa,
6 JKpaH, IpoLeccop, IIPOEKTOP,

KOMIIBIOTEPHBIE CTOJIbI, KOMIIBIOTEPHI IS
CTYIEHTOB C BBIXOJIOM B CE€Thb HHTEPHET,
KOMIIBIOTEP IpEenogaBaTesi, CeTeBOM mKag
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