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

NOKYMEHT NOANUCAH
QNEKTPOHHOW NOAMUCHIO

CepTtucmkat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapeneu: CenusaHoB AnekcaHap Cepreesuy

B 1 O 12 [LleiicTBuTeneH: ¢ 08.11.2022 fo 08.11.2023
.

(uHOexc OucyuniIuHbvl)

PABOYAS NTIPOT'PAMMA JUCHUITVIMHBI

MaTepI/IaHOBCHCHI/Ie 1 TCXHOJIOTHA KOHCTPYKIIMOHHBIX MAaTCPUAJIOB

(HaumeHoBaHUe OUCYUNTUHBL)

10 HalIpaBJICHUTIO NOATOTOBKHU
13.03.03 DHepreTuyeckoe MalIMHOCTPOCHUE

HAIPaBICHHOCTH (MPODUIIb)
AJNbTepHATUBHBIE UCTOYHUKH SHEPTUU TPAHCTIOPTHBIX CPEJICTB

®opma oOydeHus: O4dHast

I'ox HaGopa: 2021
O6mas tpynoemkocts: 8 3ET

Pacnpeueneﬂne YaCoB JUCIHMILIMHBI ITO CEMECTpamM

CemecTp 2 3

®opma KOHTPOJIS 3ayer 3a4er Utoro
Bua 3ansaTuii
Jlexmn 34 34 68
JlaGopaTopHsble 34 34 68
[IpakTnueckue 18 18 36
Pykosoactso: PI'P - - -
[IpomexxyTouHas aTTecTaius 0,25 0,25 0,5
KonTakTHas padora 86,25 86,25 1725
CamocTosTenpHas paboTa 21,75 93,75 115,5
KoHTponb - -
Hroro 108 180 288




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

(Oonarcnocms, yuenoe 3eanue, cmenens, Pamunua U.0.)

PenienzupoBanue paboyeit mporpaMMbl TUCHUILINHBI:
OtcyrcTBYeT

Perniensenr

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

Pabouas nporpamma qucuuiuinabl coctaBiieHa Ha ocHoBaHur GI'OC BO u yyeb6HOTO
IJIaHA HAIIPaBJIEHUS TOATOTOBKH
13.03.03 DHepreTuyecKoe MalllMHOCTPOECHUE

Cpok peiicTBust padoueil nporpaMMsbl AMCHMILVIMHBI 10 « 31 »  aBrycra__ 2025rT.

COT'JTACOBAHO

3aBenyronmii kadenpoit « JHepreTnyeckue MauHbl ¥ CUCTEMbI YIIPABICHUS)

«_» 20 r. __J.A.TIlaBnoB
(noonucy) (H.0. ©amunus)

YTBEPXIEHO

Ha 3acenanuu xadenpsl «HanoTexHONIOTMH, MaTepUAIOBEICHUE U MEXaHUKA

(mporokon 3acemanusi Nel ot « 31 » 08 2020)r



1. llesab ocBoOeHM s JUCUMIIJIMHBI

[lenb OCBOEHHUSI NUCIUIUIMHBI — MO3HAHUE MPUPOJBI U CBOWCTB MaTEpHUAJIOB,
3aKOHOMEPHOCTEN UX U3MEHEHUS PU BO3/ICUCTBUU PA3IUUHBIX (PAKTOPOB, a TAK
e CIoCco0O0B MPUJAaHUS 0COOBIX CBOMCTB MaTepuanam il ux 3¢ (pexkTuBHOM
HKCILTyaTaluu.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

JIMCUMIUIMHBL ¥ IPAKTHKH, HA OCBOCHUHU KOTOPBIX 0a3upyeTcs JaHHAsk AUCUUIUINHA: (PU3HKa,
XUMMSL.

JIMCUMIUIMHBI U TPAKTUKH, TSI KOTOPBIX OCBOEHHE JAaHHOM NUCIMILIMHBI HEOOXOIMMO Kak
MPEAUIECTBYIOIIEE: "HanexxHoCTh  TEXHHYECKMX CHUCTEM M TEXHOTCHHBIM  puckK",
"IIpousBoacTBenHass Oe3onacHocTs", "IIpombliieHHass 0e30MacHOCTh M MPOU3BOACTBEHHBIN
koHTposp", "BesomacHas oskcmyarauusi oOBeKTOB sHepreTuku", "besomacHas sKcmtyaranus
HACOCHBIX, KOMIIPECCOPHBIX cTaHuil, HegTeb6a3 u A3C", "be3onacHas skcIuTyaraiyst 000py10BaHUs
MAaIIMHOCTPOUTENbHBIX MPoU3BoACTB", "[I0MCK M aHaIM3 NTHHOBALIMOHHBIX TEXHUYECKUX PELICHUN B

obnactu TexHocepHoit 6e3onacHoCTH", U A.p.

3. [lnanupyembie pe3yabTaTbl 00y4eHHA

CYLLECTBYIOIINE

dopmupyemMbie NHaukaTopsbl ILnanupyeMsble pe3yibTaThl
KOHTPOJINpyeMble MOCTUKEHUS o0y4eHus1
KOMIIeTCHIIUH KOMIIeTeHI Uil
(KOJ1 1 HAUMEHOBAHHE)
OIIK-1. OIIK-1.5 3HaTh: OCHOBHBIE
CrniocobeH y4HTHIBaTh COBpEeMEHHbIC [[[eMOHCTpUpPYET  3HaHUE KOHCTPYKIIMOHHBIC
TEHJCHIMM pa3BUTHS TEXHUKU U |OCHOBHBIX MaTepuaibl, NPUMEHSEMbIE B
TEXHOJIOTUH B 00J1aCTH TEXHOC(PEPHOU KOHCTPYKIIMOHHBIX obmacti  mpodeccuoHaTbHON
0€30MacHOCTH, HM3MEpPUTENBHOW U [MaTepHaJIoB, JESTEIbHOCTH, CBSI3aHHOM C
BBIYUCIIUTEIILHON TEXHUKH, [IPUMEHSIEMBIX B 00JaCTH| 3alIUTON OKpYKaIOIIeH cpelibl
MH(POPMALIMOHHBIX TEXHOJOTHHA TpH [podecCHOHATEHON u o0ecrieyeHreM
pelICHNH THUMOBBIX 33/7a4 B 00JacTH [IESATEIHHOCTH, CBSI3aHHOM ¢| 0€301MaCHOCTH YeIOBEKa
npodeCCUOHALHON  AEATENbHOCTH, [3AIIUTOM OKpPY>KaroIlen
CBSI3aHHOW C 3alIUTON OKpY’KalomeH [cpenbl u  obecriedeHreM| YMETh: MIPUMEHS T
Cpelsl B o0ecTieueHneM 0e30TacHOCTH [0€30TIaCHOCTH YeloBeKa CYILECTBYIOIINE TPAJAUIIMOHHBIE U
YCJIIOBCKA, COBPCMCHHBIX TCXHOJOTUN
OIIK-1.9 Tlpumenser| MONyYCHHS u 00paboTku

KOHCTPYKIMOHHBIX MAaTCPUAJIOB

TpaIUIOHHBIE u
COBPEMEHHBIX TEXHOJIOTUH|
MOJy4yeHUss M 00paboTKy|

Bnaners: HaBbIKaMu paboOTHI ¢
U3MEPUTEIBHOU TEXHHUKOMU,
ONpEACNEHUs] MEXaHUUYECKUX
CBOWCTB MaTepuasoB, BbIOOpa

KOHCTPYKLHMOHHBIX

MaTepHAIOB MaTCpruaJIOB U TCXHOJIOTMU HX
o0paboTku B
npodeccrnoHaIbHOM

JACATCIIbHOCTH.




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

Moayab
(paznen)

Bun
y4eOHo
71
padoThI

HaunMmeHoBaHnue TeM 3aHATHI
(yueOHo¥ padoThI)

Cemect

Oo0beMm,

Baaasl

HNHurepak
THUB, 4.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyns 1

Jlek 1

Bgenenne. AToMHO-
KPUCTAJUIMYECKOE CTPOCHUE
MetauioB. UuaunupoBanue
ATOMHBIX IUIOCKOCTEH 1
HaIpaBJIeHUM.

Bomnpocs! k 3a4ery
1,2

Monyns 1

JIao 1

Amnamns KPpUCTAJUTMYCCKOT'O
CTpOCHHA MCTAJJIOB U CIIJIABOB

Kommnekr 3aganuii x 1.p. 1

Monyns 1

Ip 1

AHanu3 KpUCTaUTMUYECKOrO
CTPOCHUS METAJJIOB: ONPE/ICICHHE
OCHOBHBIX XapaKTECPUCTUK
aJeMEHTapHBIX sueek bpapa,
WHIUIUPOBAHUE ATOMHBIX
IJIOCKOCTEH U HAIIPABJICHUM.

Kommnekr 3aganuit as [p 1

Monyns 1

Jlek 2

ﬂeq)eKTBI KpUCTAJUITMYCCKOT' O
CTpOCHMA: TOYCUHEIC, HI/IHCfIHBIe,
MMOBCPXHOCTHBIC. MCTAJIJIOB U UX
BIIMSHUC HA (1)I/I3I/ILICCKI/IG nu
MCXaHUYECKHE CBOMCTBA.

Bomnpocs! k 3a4ery
3.4




Monyab
(paznen)

Bun
y4eOHo

i
padoThI

HanMmeHoBaHnue TeM 3aHATHI
(yueOHo¥i padoThI)

Cemect
p

Oo0bem,

Baaasl

HNHurepak
THUB, 4.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyns 1

Jlex 3

Bimsiaue nedexror
KPUCTAJUTMYECKOTO CTPOCHMUSI Ha
(pu3UYECKUE U MEXaHUICCKUEC
CBOICTBa METAJLIOB.

Bomnpocs! k 3auery
5,6

Monyns 1

JIab 2

Makpockonuyeckuii aHanu3
(MakpoaHaln3) CTPYKTYPBI
METaJUIMYECKUX MaTEPUAaJIOB.
Mukpockonu4ecKuil aHaiu3
(MHKpOaHau3) CTPYKTYPHI
METAJTIYECKUX MaTEPHAaJIOB

Kommekt 3aganuii x a1.p. 2

Monyns 1

Ip 2

HOCTpOGHI/Ie ATOMHBIX IJIOCKOCTEH
n HaHpaBJ’IeHI/Iﬁ 110 3aJaHHBIM
HHIACKCAM MI/IJ'IJ'Iepa.

Kommnekr 3aganuit nns [p 2

Monyns 1

Jlex 4

KpI/ICTaJ'IJ'II/IBaLII/IFI YHUCTBIX
METajI0B. MeXxaHu3MEl
3apOKACHUSA U POCTAa KPUCTAJIJIMTOB.

Bomnpocsi k 3auety 14,15,17




Monyab
(paznen)

Bun
y4eOHo

i
padoThI

HanMmeHoBaHnue TeM 3aHATHI
(yueOHo¥i padoThI)

Cemect
p

Oo0bem,

Baaasl

HNHurepak
THUB, 4.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyns 1

Jlek 5

3aKOHOMEPHOCTH KPUCTAJUIN3ALINHY,
Kpussie Tammana. 'omorennas u
reTeporeHHas KpUCTAJUIM3ALHH.
MoauduupoBaHue CIUIaBOB.
CtpoeHue cauTKa.

Bompocksr k 3auery 18,22

Monyns 1

JIa6 3

TMocTpoeHue nuarpaMMsl
COCTOSTHHSI CIIaBA TEPMUICCKUM
METOZOM

Kommnekr 3aganuii k j1.p. 3

Monyns 1

Ip 3

.Mertoas! onpenenenus
KOHLICHTpAIlUU BaKaHCUU U
MEKy3€JIbHBIX aTOMOB, YHEPTUU UX
00pa30BaHUs U SHEPTUU aKTUBAIHH
murpanuu. Pacuer momuocTu
BekTopa broprepca, snepruu
JUCIOKAIMKA U CUJI, TEHCTBYIOLIUX
Ha JUCIOKAIHIO.

Kommnekr 3aganuit as [p 3

Monyns 1

Jlex 6

CnnaBbl. @a3pl B METAJUIMUECKHUX
craBax. [IpaBuio ¢as ['u6oca.

Bompocksr k 3auery 16,19




Bun

DopMbI TEKYLLET0

Moayasb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0beM, Hurepax
U N Bbanuanl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) 7] (y4eOHoOIi paboThI) p 4. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
Mopynsb 1 [Jlek 7 | luarpaMMbl COCTOSIHUS 2 2 - Bompocsr k 3auery 20,21
JIBYXKOMIOHEHTHBIX cucteM. J[C
CIUIABOB, 00Pa3yONIHX TBEP/IbIC
PacTBOPHI C HEOTPAHUCHHO
pactBopuMocThio. JIC cruiaBos,
KOMITOHEHTBI KOTOPBIX
HEPaCTBOPUMBI B TBEPIOM
COCTOSIHUH.
Monynb 1 |JIab 4 | Ananus auarpamm COCTOSHHSL. 2 4 5 2 KommekTt 3aganuii x 1.p.4
@Da30BBbIi U CTPYKTYPHBIN pazoop.
NJI3.
Mopyns 1 |1Ip 4 Pacuer muarpaMm coCTOSIHUS 2 2 5 - Kommnekr 3aganuit nns [p 4

ABYXKOMIIOHCTHBIX CUCTCM.
OHpCZ[CJ'ICHI/Ie XUMHYCCKOTO
COCTaBa U 00BEMHOI'0 COOTHOIIICHUS

¢as.




Monyab
(paznen)

Bun
y4eOHo

i
padoThI

HanMmeHoBaHnue TeM 3aHATHI
(yueOHo¥i padoThI)

Cemect
p

Oo0bem,

Baaasl

HNHurepak
THUB, 4.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyns 1

Jlex 8

JunarpamMMbl COCTOSIHUSA CILJIaBOB,
00pa3yromux orpaHHYCHHbIE
TBEpAbIE pacTBOpPHL. Jnarpamma c
9BTEKTUKOM. JlMarpaMMel
COCTOSIHMS CILIaBOB C
00pazoBaHKEM MIPOMEKYTOUHBIX

¢as.

Bompocsr k 3auery 20,21

Monyns 1

JIex 9

ﬂI/IanaMMLI COCTOsHUSA CILIIaBOB C
NEPUTCKTUICCKUM U 3BTCKTOUHBIM
MMpCBpPALICHUSAMMU.

Bompocksr k 3auery 20,21

Monyns 1

IIp 5

AHanu3 nuarpaMmel coctosiHus Fe-
C. Onpenenenue CTpyKTypHl,
(ha3o0BOro cOCTaBa, XMMUYECKOTO
cOoCTaBa M 00BEMHOIO
COOTHOIICHUS (ha3 yrIepOIUCTHIX

v
CTATTAA TINIA NARTTIAUIILIY

Kommnekr 3aganuit ais [p 5

Monyns 1

JIa6 5

HccnenoBanue CTpyKTyphl
YTIEPOAUCTHIX CTalEH B
PaBHOBECHOM COCTOSIHUM METOJIOM
MHUKpOaHaIN3a.

Kommnekr 3aganuii x j1.p. 5

Monyns 1

Jlex 11

Huarpamma cocrosiaus «Fe-FesC».
®a3pl, TMHUH, KPUTHIECKUE TOUKH.
CrpykTypooOpa3oBaHue cTaiei

Bompocsr k 3auery 23,24.25




Monyab
(paznen)

Bun
y4eOHo

i
padoThI

HanMmeHoBaHnue TeM 3aHATHI
(yueOHo¥i padoThI)

Cemect
p

Oo0bem,

Baaasl

HNHurepak
THUB, 4.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyns 1

Jlex 12

Huarpamma cocrostaust «Fe-Cy.
CrtpykTypooOpa3oBaHue OEIBIX U
rpadUTU3NPOBAHHBIX YYT'YHOB.

Bompocksr k 3auery 26,27

Monyns 1

JIab 6

HccnenoBanue CTpyKTypsl
YTIEPOAUCTBIX UyTYHOB METOAOM
MHUKpOaHaIH3a.

KommiekT 3aganuii x 1.p. 6

Monyns 1

Ilp 6

Onpenenenue GpopMbl rpa@UTHBIX
BKITIOUEHHUH COTJIACTHO
I'OCTy3443-87.

Kommnekr 3aganuit ans [p 6

Monyns 1

Cm.p.

CamocrosrenbHas paboTa 1o
U3YYCHUIO CIICIHATbHON
JauTepaTypsl 1 0HOPMIICHHIO
71a00PaTOPHBIX M MPAKTHISCKUX
pa0or.

11,75

Monynu 1

ITA

[IpomMexxyTouHas arrecrauus

0,25




Monyab
(paznen)

Bun
y4eOHo

i
padoThI

HanMmeHoBaHnue TeM 3aHATHI
(yueOHo¥i padoThI)

Cemect
p

Oo0bem,

Baaasl

HNHurepak
THUB, 4.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyns 2

Jlex 13

M3meHenue CBOMCTB METAJUIOB U
CI1aBoB 0e3 (a3oBbIX
IIPEBPALICHUM.
OKCIepUMEHTAIIbHBIE
3aKOHOMEPHOCTH TUIACTHYECKON
nedopmanuu. Jlepopmanuontoe
yIpOYHEHHUE.

Bomnpocsr k 3auety 7,8,9

Monyns 2

JIa6 7

WcneiTanue MaTcpuajioB Ha
TBCPAOCTH

Kommiekr 3aganuii x a1.p. 7

Monyns 2

Jlek 14

Kiaccudukarus v BUJIbI
MeXaHUYECKUX UCIBITAHUN:
cTaTHYECKUE, JTUHAMHYECKHE,
yCTaJIOCTHBIE. MexaHuueckue
CBOMCTBA U UX XMPAKTCPUCTUKH.

Bompocsr k 3auery 10,11

Monyns 2

JIa6 8

UcneiTanue o6pa3unos Ha
pacTsKEHHeE.

Kommekr 3aganuii x 1.p. 8

Monyns 2

IIp 7

OHpeI[CJ'IeHI/IC MEXAaHUYCCKUX
CBOICTB 110 Auarpamme
PacCTAXKCHUA.

Kommnekr 3aganuit nns [p 7

10



Bun

DopMbI TEKYLLET0

Moayasb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0beM, Hurepax
. . Banast KOHTPOJISA (HAaHMEHOBaHHUe
(pasnen) 71 (yueOHo¥i padoThI) p q. THUB, 4.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monynb 2 |Jlek 15 | Craruueckoe HarpykeHUe. 2 2 - Bompocsr k 3auery 11,12
HcneiTaHne MeTamioB Ha
TBCPAOCTD. UcnwiTanue Ha
pacCTAXKCHHUC.
Mopnyns 2 |Jlek 16 | lunamuueckoe U MUKIAYECKOE 2 2 2 Bompocsr k 3auery 12
HarpyxcHue. HcnreiTanue Ha
YAApPHYIO BA3KOCTH U YCTAJIOCTh.
MexaHu3MBbl pa3pyLIeHHs
JIa6 9 | OmnpenencHue yaapHOi BI3KOCTH 2 2 5 Kommekr 3aganuii x 1.p. 9
Marcpuala.
JIa6 10 | YcranoctHast MpOYHOCTH 2 2 5 Kommekr 3aganuii x a1.p. 10
Marcpualia
Mopyns 2 [1Ip 8 [{ukmuieckoe HarpyxeHue. 2 2 5 - Kommnekr 3aganuit as [p 8
Omnpenenenue napameTpoB LUKIIA
Harpy>XcHHusl.
Monyns 2 |Jlek 17 | Mexanusmel pa3pynieHust 2 2 - Bormpocsr k 3auery 13

METAUTMIECKUX MaTePHAIIOB:
BSI3KOE, XPYIKOE, KBa3UXPYIKOE,
BSI3KO-XPYIIKOE, CMEIIaHHOE,
YCTaJIOCTHOE.

11



Bun

DopMbI TEKYLLET0

Moayasb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0beM, Hurepax
. . Baaabl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) 7] (y4eOHoOIi paboThI) p 4. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
Mopynb 2 |JIab 11 | Bausuue XonoaHol miacTH4ecKkon 2 2 5 2 Kommnekr 3aganuii x 1.p.11
Z[e(l)OpMaL[I/II/I Ha TBECPAOCTH
MEeTaia.
JIab 12 | ©@pakrorpaduyeckuii aHaIm3. 2 2 5 Kommnekr 3aganuii x 1.p.11
Mopyns 2 |IIp 9 AHanu3 Ipu4uH paspylcHHs 2 2 5 - Kommnekr 3aganuit nns [p 9
3JIEMEHTOB KOHCTPYKLUH.
CamocrosrenbHas paboTa 1o 2 8
HU3YUCHUIO cneunaanoﬁ
JUTEPATYPsl © 0POPMIICHHUIO
712a00paTOPHBIX U MPAKTHUECKUX
pa0or.
Monynb ITocemraemMocTsb 2 10
1,2 bb
Monaynb AHKETHPOBaHHE
1,2
Mopnyns TecTt UTOroBBIM 2 2 100 Hrorosoe TectupoBaHue
1,2

12



Bun
Moayasb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0beM, BaLabL Hurepax
(paznen) 7] (y4eOHoOIi paboThI) p 4. THUB, Y.

padoThI

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Hroro: 108 100+100

Cxema pacyeTra HTOroBoro 0asia st 04Hoi popmbl 00yuenus: (Texymmii peiiTHHT + pe3yJIbTaT HTOTOBOI0 TecTHpPOBaHuA)/2+ Bb(eciau
Bb npexycMoTpensi)

4.2. M u TKM-2

13



Monyab
(paznen)

Bun
y4eOHo

i
padoThI

HanMmeHoBaHnue TeM 3aHATHI
(yueOHo¥i padoThI)

Cemect
p

Oo0bem,

Baaasl

HNHurepak
THUB, 4.

DopMbI TEKYLLET0

KOHTPOJISA (HAaHMEHOBaHHUe

OLICHOYHOI'0 CPeACTBA)

Mogyns 3

Jlex 1

IIpeBparenns B yriaepoaucTon
cTanu npu Harpese. Poct
ayCTEHUTHOTO 3€pHa IpU Harpese.

Bompocsr k 3auery 30

Mogyns 3

JIao 1

Omnpenenenne pazMepa 3epHa
CTaJIM METOI0M MUKPOaHAJIH3a.

Kommnekr 3aganuii x 1.p. 1

Mogyns 3

Ip 1

Amnamns AuarpamMmmbl
HU30TCPMUUCCKOI0 pacmajia
ayCTCHUTA.

Kommnekt 3aganuit ais [p 1

Mogyns 3

Jlek 2

UzoTtepmuyeckuii pacnaz
MEPEOXJIAKACHHOTO ayCTEHUTA.
BnustHue ckopocTy OXJaKICHUS Ha
JHUCIIEPCHOCTH (heppHUTO-
LEMEHTUTHBIX CMECEH.

Bompocsr k 3auery 30

Mogyns 3

Jlex 3

Knaccugukanus BugoB
TEPMUYECKON 00paboTKH.
[Mapametpst TO u akTopsl,
BusIonye Ha Hux. OTxkury 1 u 2-
ro poaa. TexHomorudeckue
napameTpbl, Ha3HaueHHe, BEIOOD
DEXKHMMOB.

Bompocksr k 3auery 32

14



Bun

DopMbI TEKYLLET0

Moayasb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0beM, Hurepax
. . Baaabl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) 7] (y4eOHoOIi paboThI) p 4. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI

Monayns 3 |JIa6 2 | OTkur u HopManu3anus 3 2 5 Kommiekt 3aganuii x a1.p. 2
YTIEPOAUCTON CTaIH.

Mopnyns 3 |1Ip 2 Hasnauenne OCHOBHBIX BHIOB 3 2 5 Komnnexr 3apannii ais Ip 2
OTKHI'a U aHAJIU3 I[e(l)eKTOB,
YCTpaHUMBIX OT’)KUTaMH 1 u 2
pOIOB.

Monyns 3 |Jlek 4 | lpoueccsl, mpocxosinue B 3 2 Bompocksr k 3auery 14,15,17
ne(GOpMUPOBAHHBIX CIUIaBax MPH
Harpese. CyIIHOCTb M CTaAUHHOCTD
PECKPUCTAIIIN3AITMOHHBIX

Monyns 3 |Jlek 5 |MapTeHCUTHOE NpeBpalieHue. 3 2 Bompocksr k 3auery 31
Oco0eHHOCTH, KUHETHKA.

Monyns 3|JIa6 3 | PekpucTain3anuioHHbINH OTXKHT 3 2 5 Kommekr 3apanuii k 1.p. 3
CTaJIeH.

Mogyns 3 |1Ip 3 ®opMHUpOBaHHE CTPYKTYPHI CTaJIEH 3 2 5 2 Kommnekr 3aganuit as [p 3

B IIpOIIeCcCe 3aKayKku. BriusHue
TEXHOJIOTHYECKUX MapaMeTpPOB
3aKallki Ha CTPYKTYPY U CBOHCTBa
CTajeH.
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Bun

DopMbI TEKYLLET0

Moayasb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0beM, Hurepax
- N banasl KOHTPOJIs1 (HAaMMeHOBaHHe
(pasnen) 71 (yueOHo¥i padoThI) p q. THUB, 4.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monayns 3 |Jlek 6 | 3axanka ¢ momumopdHeIM 1 6e3 3 2 Bomnpocsi k 3auety 33,39
MOTMMOP(HHOTO IPEBPAIICHHSL.
Bunae! 3akanku.
Monynb 3 |Jlek 7 | Bausnue pasnuuHbix GakTopos Ha 3 2 - Bomnpocsr k 3auety 31
MapTCHCUTHOC MPCBpAIICHHUC.
CniocoOr1 3akanku. [psmoe u
06paTHOC MapTCHCUTHBIC
npeBpatieHus IPPeKT namsITu
(dhopMEL.
Moaynb 3 |JIa6 4 | 3akanka yriepoaucToi u 3 2 5 2 Kommekrt 3aganuii k 1.p.4
J'ICFHpOBaHHOfI CTaJin.
Mogyns 3 |1Ip 4 AHanu3 TEepMOKMHETHYEKHUX 3 2 5 - Kommnekr 3aganuit nns [p 4
AuarpaMm pacrnaaga ayCTCHUTA.
Monyas 3 |Jlex 8 | IIpeBparmenus npu oTIrycke. 3 2 - Bomnpocsr k 3auety 35
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Moayab
(paznen)

Bun
y4eOHo

i
padoThI

HanMmeHoBaHnue TeM 3aHATHI
(yueOHo¥i padoThI)

Cemect
p

Oo0bem,

Baaasl

HNHurepak
THUB, 4.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Monyns 3

JIex 9

IIpoueccel ctapenus. Biusuue
TeMIIepaTypsl U BDEMEHH BBIACPIKKU
Ha CTPYKTYpY U CBOMCTBa
CTaperoUINX CIJIaBOB.

Bompocksr k 3auery 39

Mogyns 3

IIp 5

AmHanu3 1 BEIOOp peKUMOB
oTiycka cranei .dopMupoBaHue
CTPYKTYpBI CTaJIel B IpoLecce
OTIYCKa.

Kommnekr 3aganuit as [p 5

Mogyns 3

JIa6 5

OTIycK yriaepoaucToi CTalu.

Kommnekr 3aganuii x j1.p. 5

Monyns 3

Jlex 11

IIpoxanuBaeMocTh U
3aKaJInBa€MOCTh CTaJIEH.
JlernpoBaHHBIE CTaNN.
Knaccudpukanus JID no BnusHUIO
Ha MOTUMOp(U3M | 1O
B3aMMOJCHCTBHUIO C YIVIEPOJOM.

Bompocksr k 3auery 33,38

Monyins 3

Jlex 12

Bausaue JICTUPYIOIUX 3JICMCHTOB
Ha (1)330BI:I€ IMPpEeBpALICHUA B CTAJIAX.
Bausaue JICTUPYIOIUX 3JICMCHTOB
Ha TCXHOJIOTMYCCKUC IMMapaMETPhI
TO.

Bompocksr k 3auery 38

Mogyns 3

JIab 6

BiusiHue xonudecTsa yriepoja Ha
TBEPAOCTH 3aKAJICHHON
YTIEPOAUCTON CTaIH.

KommiekT 3aganuii x 1.p. 6
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Bun

DopMbI TEKYLLET0

Moayasb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0beM, Hurepax
. . Banabi KOHTPOJISA (HAaHMEHOBaHHUe
(pasnen) 71 (yueOHo¥i padoThI) p q. THUB, 4.
OLICHOYHOI'0 CPeACTBA)
padoThI
Mognyns 3 [IIp 6 Bribop craneii o 3aanHbiM 3 2 5 Kommnexr 3ananuii i Ip 6
MMPOYHOCTU U MPOKAJIMBACMOCTHU.
Monyns 3 |JIab 7 | BnusHue CKOPOCTH OXJIaXACHUS 3 4 5
Ha TBEPAOCTH YIJIEPOAUCTON
CTaJIN.
Moayns3 |Cm.p. CamocTosTenbHas padora 1o 3 53,75
HU3YUCHUIO CHCI_II/IaJIBHOﬁ
JUTEPATYPHl © 0POPMIICHUIO
712a00paTOPHBIX U MPAKTHUECKUX
pador.
Monymu 3| ITA IIpomexxyTouHas arrecTanus 3 0,25 -
Monyib 3 |Jlek 13 | Xumuko-Tepmuyeckas 00paboTka. 3 2 2 Bomnpocsr k 3adery 40
CyIIHOCTb, OCHOBHBIE BUJBI U UX
Ha3HAa4YCHUC.
Monyns 3 |JIab 8  |BiusiHue Ierupyromumx 3 4 5 - Kommuiekr 3apanuii k 1.p. 7

3JIEMEHTOB Ha IIPOKAJIMBAEMOCTD
CTaJv, ONPEACISIEMYIO METOA0OM
TOPIEBOM 3aKaJIKHU
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Monyab
(paznen)

Bun
y4eOHo

i
padoThI

HanMmeHoBaHnue TeM 3aHATHI
(yueOHo¥i padoThI)

Cemect
p

Oo0bem,

Baaasl

HNHurepak
THUB, 4.

DopMbI TEKYLLET0
KOHTPOJISA (HAaHMEHOBaHHUe
OLICHOYHOI'0 CPeACTBA)

Mogyns 3

Jlek 14

Tepmo-mexannueckas o0paboTka.
OcHoBHble BUAbl. OCOOEHHOCTH
(hopMHUPOBaHUSI CTPYKTYPHI CTaJlei
u crtaBoB npu TMO.

Bompocsr k 3auety 40

Mogyns 3

JIa6 9

Bnusaue nemeHranuu Ha
MHUKPOCTPYKTYPY U TBEPAOCTH
YTIIEPOIUCTOM CTAJIH.

Kommiekt 3aganuii x 1.p. 8

Mogyns 3

IIp 7

MUuUKpPOCKOITUYECKUX I aHAN3
A30TUPOBHHBIX CIIOCB.

Kommnekr 3aganuit nns [p 7

Mopyns 4

Jlek 15

JlernpoBaHHBIE HHCTPYMEHTAJIbHBIE
1 KOHCTPYKIIMOHHBIE CTAITN
CHENMaIbHOrO Ha3HAYEHUS.
O6nactu mpuMeHEHus!.

Bompocksr k 3auery 41

Mopyns 4

Jlex 16

LiBeTHbIe cruaBhl ( MEAHBIE,
IIOMUHHEBBIC, MarHUEBBIC,
TuTaHoBbIe). OCOOEHHOCTH MX
CBOMCTB U TEPMHYECKOI 00pabOTKH.
Obnactu npruMeHEeHu .

Bompocksr k 3auery 42

Mopyns 4

JIa6 10

3akanka u CTapCHUC
AJIIOMUHHUCBOTIO CIlJIaBa.

Kommiekr 3aganuii x 1.p. 9
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Bun

DopMbI TEKYLLET0

Moayasb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0beM, Hurepax
9 . Baaabl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) 7] (y4eOHoOIi paboThI) p 4. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI

Mopynb 4 |J1ab 11 | MapkupoBKa KOHCTPYKIMOHHBIX 3 4 5 Kommekr 3aganuii x a1.p. 10
MaTepHaloB.

Monyns 4 |Ip 8 Br100p cTanu no 3agaHeIMM 3 2 5 - Kommnekr 3aganuit as [p 8
NPOYHOCTH U MPOKATUBAEMOCTH.

Monyib 4 |Jlex 17 | Hemerannmudeckue MaTepHaibl 3 2 - Bompock! k 3aueTy 43,44
(rutacTMaccsbl, KepaMHUKa,
pe3unbl) O6aacTH MPUMEHEHHS.
KoMIo3uIoHHbIe MaTepUAaIbL.

Mopyns 4 |1Ip 9 Knaccudukanus 1 MapkupoBka 3 2 5 - Kommnekr 3aganuii ans [p 9
[[BETHBIX CILIABOB.
CamocrosiTensHast paboTa 1o 3 38
U3YUCHHUIO CIICIHATBHON
JUTEPATYPBI U OPOPMIICHHIO
71abOpaTOPHBIX U MPAKTHICCKHX
pa0or.

Mopnyns [TocemaemocTsb 3 10

3,4 bb
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Bun

DopMbI TEKYLLET0

Moayasb | yueono | HaumenoBanue TeM 3ansituii | Cemect | O0beM, Hurepax
. . Baaabl KOHTPOJISA (HAaHMEHOBaHHUe
(paznen) 7] (y4eOHoOIi paboThI) p 4. THUB, Y.
OLICHOYHOI'0 CPeACTBA)
padoThI
Monaynb AHKeTHpOBaHUE
3.4
Mopnyns TecT UTOroBBIM 3 2 100 Hrorosoe TectupoBaHue
3,4
Hroro: 180 100+100

Cxema pacueTta UTOroBoro 0ajja st 04Hoi (popMbl 00yUeHUsI:

(Texymmii pediTunr + Pe3yabTat nTorosoro recruposanus)/2+ bb(ecan BB npexycmorpensr)
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5. O6pa3oBaresibHbIE TEXHOJIOTUM.

IIpu wu3yuenun Kkypca «MarepuanoBeqeHUE»  UCHOIB3YIOTCS  CIEAYIOIIUE
00pa3oBaTeIbHBIC TEXHOJIOTHU:

- TEXHOJOTUM TPAJUIHUOHHOTO OO0ydeHuss B (opMe JeKiuil, J1adbopaTOPHBIX,
MPAKTUYECKUX PabOT U CaMOCTOATENIbHON pabOThI CTY/ICHTOB;

- TEXHOJOTUSl OAJUTbHO-PEUTUHIOBOM CHUCTEMBbI OIEHKH YCIEBAEMOCTH CTYJIEHTOB,
BKJIIOYAs TECTUPOBAHUS Kak (POpMY KOHTPOJISI 3HAHUM CTY/I€HTOB.
-uH(QOpPMALIMOHHBIE TEXHOJIOTMU (BU3yaJbHbIE JIEKIUU C HCMOJIb30BAaHUEM
MPE3EHTALlMOHHOT0 METO/1a 00yUYEeHUs).

- 3JIEMEHTHI MPOOJIEMHOr0 OOy4YeHUs B BUJIE HAJIMUYUS BOMPOCOB MPOOIEMHOIO
XapakTepa B MPAaKTUYECKUX U JaOOpaTOpHBIX paboTax U TpeOOBaHUI aHAIU3a
MOJTYYEHHBIX PE3YJbTATOB C MOCIEAYIOIIUM BBIBOJIOM MO 3KCIEPUMEHTATBHBIM U
PACUYETHBIM JJAaHHBIM.

6. MeToanueckue YKazaHud MO0 OCBOCHUIO TUCHUIIJIUHBI

Metoauyeckre peKOMEHJAIUU CTYJAEHTY M TMPENoJaBaTel0 HU3JI0KEHBI B
METOJMYECKUX YKa3aHUSIX K 1a00paTOPHBIM paboTaM:

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

7. OleHOYHBIE CPEICTBA

7.1. IlaciopT OLIECHOYHBIX CPEACTB

Kon koHTpO1MpYyeMoii

HaumenoBanue
Cemectp KOMIIeTeHIIUM (WJIH ee
OIIEHOYHOI0 CpeaACcTBA
4acTH)
2,3 OIIK-1 Mu TKM1

TecroBble 3apannsa:NeNe 1-500
JIa6 p.Ne 1-12,ITpakt.p.Nel-9
Bomnpocsr k 3auery: NeNe 1-28
Mu TKM2

TecroBble 3amanns:NeNe 1-500
JIa6 p.Ne 1-12, IIpakr.p.Nel-9
Bomnpocsr k 3auery: NeNe 29-54




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

Mu TKM 1

7.2.1. KomIuieKT 3aaHuii Kk JadopaTopHoii padore.

Tema: «Turbl KPUCTATUTNIECKUX PEIIETOK U MX OCHOBHBIE XapaKTEPUCTHKID
A) OopMuTh OTUET 1O TEME 1TaOOPATOPHON PaOOTHI.

b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1. TImockocTh B KyOMYECKOM KpHCTAJJIE OTCEKAeT Ha KOOPJMHATHBIX OCSIX OTPE3KH, paBHBIC a; 2B;
c. OnpenenuTh KpucTayuorpadguueckue naaekco miockoctu (hkl)?
2. TloctpoiiTe TPOCTPAHCTBEHHOE H300pa)Ke€HHE IIOCKOCTeH (Ha mpumMepe KyOa), WMEIOIUX

kpucratorpaduaeckue uagexcsl (110); (111); (112); (321); (110); (111); (111).
3. Ompenenurte CUMBOJ HampaBlIeHUs, mpoxosiiero uepe3 Touku (0, B/3, ¢/3).
4. Tloctpoiite MPOCTPAHCTBEHHOE n300pakeHue CIIe/lYIOLMX HalpaBlICHUH B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [111]; [1T1]; [111]; [111]; [111]; [111];

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

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

1. K c0HBIM KpUCTAININYECKUM pEIETKaM OTHOCAT ...
1. KpucTalIMYeCKHe KyOMYEeCKHe PeIeTKH

2. penieTku ¢ OOJBIIUM KOJMYECTBOM aTOMOB
3. pemieTky, y KOTOPbIX Ha JIOJIO0 3JIEMEHTapHON SYeHKH NPUXOAUTCs Oosiee OJHOrO aTroMa
4. peueTKd, y KOTOPBIX Ha JOJIO 3JIEMEHTAPHOU SUEUKHU MPUXOAUTCS OJJUH aTOM

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

2.a=b=c; aZp=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;k=0,56

3. VkaxuTe 0003Ha4YeHUS MIIOCKOCTH B MHAEKcax Muuepa .

1. (1'10)
/ 2.(101)
e T 3.011)
LeerT / 4. (110)
s |
//,/”"/ //
/
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4. Ykaxure Munexcsl Musuiepa ais HanpaBiIeHUS

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

5. CBoiicTBO, 3aKIIOYAIOIIEecs] B HEOJHOPOJHOCTH CBOMCTB MaTepuana B Pa3IUYHBIX
KpHUCTaIOrpauuecKux HarpaBIeHHUIX, Ha3bIBACTCA ...
1. m3oTponus

2. aHU30TpONUs
3. TekcTypa

4. nmonmumoppuzm

7.2.2. KoMIuIeKT 3aaHuii K Ja0opaTopHoii padore.

Tema: «/lepeKTbl KPUCTALITHYECKOI0 CTPOCHUSD)

Yacte 1. PaccunraiiTe paBHOBECHYIO OO BAKAHCHUM IIPU TEMIEpaTypax: —
196 °C; +20 °C; %TH s %TH 1 0,9T s Ty, (o abcomoTHOM miKkane). [locTpoiiTe rpaduk

3aBHCUMOCTH JIOJIM BAKaHCHI OT TeMIiepaTypsl. Pacuér cnemaiite as:

| BapuaHT | AJIFIOMUHHUS 5 BapuaHT I[MHKA

2 BapuaHT 30J10Ta 6 BapuaHT HUKES

3 BapuaHT KaJMusi 7 BapuaHT TIJIATUHBI
4 BapuaHT cepeOpa 8 BapuaHT | MOJIMOIeHA

Yacts 2. B pacuére Ha 1 cM> MeTalu1a OLeHHTE: a) SHEPTUIO AUCIOKALMI IPU UX
MaKCHMAaJILHO BO3MOKHON mIoTHOCTH ~10'2 cM ; 6) SHepruro BakaHCHH HpPH HX
MaKCHMAaJIbHO BO3MOXHOW paBHOBECHOW KOHIIEHTpAIuu (BOJIM3U TeMIepaTyphl
riaBiieHust). Pacu€r cnenaiire nis:

1 BapuaHT CBHHIIA 5 BapuaHT HUOOUS
2 BapuaHT MeJIH 6 BapuaHT cepeOpa
3 BapuaHT BaHa/IMsI 7 BapuaHT MarHus
4 BapuaHT a-KeJesa 8 BapuaHT BaHaIUs

BaI[aHI/Ie BBIIIOJIHACTCA HHAWBUAYAJIBbHO, II0 BapHaHTaM. BBI60p HY>XHOTI'O
BapuaHTa OCYHICCTBIIICTCA 110 HOMEPY B CIIMCKC I'PYIIIIBI.

7.2.3. KomIuieKT 3aaHuii K JadopaTopHoii padore.
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Tema: «Makpo 1 MUKPOCKOIIMYECKHUM aHAIIN3 CILUIABOB)»
A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.
b) BemmonuuTh 3aganus k 1abopaTopHoi padore.

1. IlpurotoButh Makpouui¢. BpsBUTE Ha Makpouutude nedeKTh, HapyIIAOUe CIUIOIIHOCTh
MeTaJula, JIMKBALUIO cepbl U (hocdopa, CTPOCHUE JINTON CTalM, BOJIOKHUCTYIO CTPYKTYpY U T.O. U
3apuCcoBaTh UX.
2.KpaTko onucaTh METOJUKY MIPUTOTOBICHUS] MUKpoLUTHA(a.
3.UccnenoBaTh MHMKPOCTPYKTYPY CTalM WM 4YyTyHa JO M IIOCJI€ TpaBleHUs. 3apucOBaTh
Ha0JII01aeMYI0 MUKPOCTPYKTYPY CTalld MM YyTyHa

b) Beimonnute S 3aaHuii UTOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1.MUKpOCTpYKTypa CIUIaBOB —3TO..
1. Tun KpUCTaUINYECKOTO CTPOCHHUS
2. 3epHa WIN KPUCTAJIIUTHI, BUAUMBIE B ONITUYECKUI MUKpOCKOM 1pu yBenuueHuu 100-
500pas3.
3. Crpykrypa nedekroB KP, Bumumasi B 3IeKTPOHHBIN MHUKPOCKOTI.
4. CtpoeHue cIuiaBa, BUIMMOE Ipy yBeaudueHuu B 10 pas.
2. VKaXuTe NMpaBUIbHYIO MTOCIEI0BATEIHHOCTD ONEpaluii IPY U3rOTOBJICHUN MUKpOILTH(Da.
1. BeIpeska
2. TpaBneHue
3. HlnudoBanue
4. IlonupoBanue
3. Meton baymana npenHa3HaueH ajsl. ..
1. BBISIBJIEHMSI MAKPOCTPYKTYPBI JUTON CTaJIN
2. BBIABIICHUS paCIpEIeICeHUs HEMETAININYECKUX BKIIIOUEHUI
3.BBISIBJICHUS HEOAHOPOJHOCTHU PACIIpENEICHUS (JTMKBALIUN) CEPBI
4.BBISIBIICHUS TPaHUL] 3€pEH
4. [TonupoBaHue MUKPOILTH (A TPOBOIAT € LEIBIO. . .
1. ycTpaneHus n300paskeHUs TOBEPXHOCTH
2. BBISIBJIEHMSI TPAHHULL 3€PEH
3. BBIsIBJICHUS MaKpoae(eKToB
4. BBISIBIICHUS] HEOTHOPOTHOCTH pacripesieienus (JTuKBaiun) ¢pochopa
5. Pazpemaromasi ciocOOHOCTh MUKPOCKOTA - 3TO. ..
1. BennumHa, oOpaTHas HAMMEHBIIEMY pPACCTOSIHUIO MEXIY JABYMS  TOYKaMH,
BOCIIPUHUMAEMbIMH OTAEIBHO
2. HaMMEHBIIIee PACCTOSHUE MEXK/TY OT/IEIbHO HA0II0JaeMbIMH O0BEKTaMHU
3. BenMuYMHA y4acTKa o0pasla, BUIUMOrO B Ipudope
4. BenMuMHA, NPONOPLMOHAIBHAS HAUMEHBUIEMY PACCTOSHUIO MEXIy ABYMs TOYKaMH,
BOCIIPUHUMAEMBIMH OTAEIBHO.

7.2.4. KoMIuIeKT 3aiaHuii K Ja0opaTopHoii padore.

Tema: «lcnbiTanus mMaTepuanoB Ha OJHOOCHOE pacTsKEHUE 10 paspbiBa. OmnpeneneHue
MEXaHHYECKUX XapPAKTEPUCTUK MPOYHOCTHU U ILIACTUIHOCTIDY

A) OdopMUTE OTYET 1O TEME PAOOTEHI.

b) BeimonHuTh 3a1aHus K MPAKTUYECKOM padoTe.
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1.3apucoBaTh aHHYI0 BAapUAaHTOM KPHUBYIO PAaCTSIKEHHs B KOOpAMHATAX «yCHIINE F .
YAJINHEHUE Al y Bpimonnuts CIIEyIOLIEE:

2. mpeoOpa3oBaTh B JAuarpaMMmy C OTHOCHTEJIBHBIMH KOOpAWHATAMH «HampsokeHue O -
OTHOCHUTEJbHasE Aeopmarus € »;

3. o mpeoOpa30BaHHON IUarpaMMe ONPeAeTUTh CIEAYIONME MEXaHUIECKIUEe CBOMCTBA! E.

o 0y, Oy o)
MOJLYJIb yIPYrocTH, ~ 7 ik  0-2 - mpejiel TEKY4eCTH, ~ B - peies MPOYHOCTH, € - OTHOCHTENBHOE
yHHHHeHHe, a -CTaTquCKyIO B;I?)KOCTB, D-MOI[yHB IIJIACTUYHOCTHU.

BapuanT 1 (1 euie 9 BapuaHTOB TUarpaMM pacTsHKEHUs)

“apuaHT 1 (cnnae j h r3)

Karpyska, kK

T T T T T

0 2 4 6 8 10 12 14 16 18
” ONUHEHNe, MM

B) Beinonnute 5 3agaHuii HTOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.VkaxuTe BIUsIHUE IPUMECEN HA MEXaHUYECKUE CBOWCTBA KpUCTAlJIa MIPHU JIACTUYECKON
nedopmauu:
1. CHMXaIOT UCXOJHYIO IPOYHOCTD U MOBBIIIAIOT IJIACTUYHOCTD

2. YBCIUYUBAIOT UCXOAHYIO IMTPOYHOCTh U CHMXKAKOT IJTACTUYHOCTD

3. IPOYHOCTH U MIIACTUYHOCTH HE U3MEHSETCS
4. MOBBIIAIOT MIPOYHOCTH U TUIACTUYHOCTh
2. Ilpenenom BBIHOCIMBOCTH Ha3bIBAIOT. ..

| .HamnpspKeHHe, IpYU KOTOPOM MaTepHall BBIIEPKUBAET 3aJaHHOE YHMCIIO LIMKJIOB HArpy KEHUS

2. HampshKeHHWe, NMpU KOTOPOM MaTepuai BbIIECP)KMBAET HEOIPAHWYEHHOE YHCIIO IUKJIOB
Harpy>XeHus

3. HampshKEHHE, 10 JOCTHKEHUE KOTOPOro IPOUCXOAUT pa3pyLIeHHE

4. HallpsDKEHUEe, MPU KOTOPOM MAaTepHall BBIAEPKMBACT MHUHHUMAJIBHOE YHUCJIO LIUKIOB
Harpy>XeHus

3.ITpu UCTIBITAaHUU HA PACTSHKEHUE 00pa3el] Harpy3win 10 HaNpPsHKEHHS G, OCe Yero Harpysky
CHsUTH. BenmmunHa OTHOCUTENBHOTO YJIMHEHHs 00pa3ia (puc.) COCTaBIISET:
1.20% 2. 8% 3.4% 4.2%
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4. Tepnocts o bpunento yéHOBHo o0o3Havaercs:
1. HRC 2. HRB 3.HB 4. HV

5. BriOepure npaBIILHYIO MOCIEIOBATEIBHOCTD 110 BO3PACTAHUIO BETUYHH:
1. oB; oT; OMIINI
2.0T; O, OB
3. onm; OT; OB
4. omm; OB; OT

7.2.5. KomIuieKT 3aaHuii K 1adopaTopHoii padote

Tema: «/cnbiTaHus MaTepuaaoB Ha TBEPIOCTb»
A) OopMuTh OTUET 1O TEME 1TaOOPATOPHON PabOTHI.

b) BemmonuuTh 3aganus k 1abopatopHoi padore.

1. 15151 mpeAsIo’)KEHHBIX MapOK CIJIABOB MOI00paTh METOI U3MEPEHUS TBEPAOCTH.

2.MI3MepuTh TBEPAOCTH 00Pa3IIoB.

3.IlepeBecTtu nosnyueHHsle 3HaueHus TBepaocty B HB. Paccuntars npounocts no bpunento.
B) Beimonnuths 5 3apaHuii UTOroBOro TecTa.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1. TBepaOCTHIO HA3BIBAIOT. ..
1. cocoGHOCTH BO3BpAIaTh MEPBOHAYATIBLHBIC (POPMY M pa3Mephl OCIE CHATHS HAarpy3KH
2. ciocOOHOCTH MMPOTUBOCTOSITH BHEAPEHHIO PYToro 0ojee TBEpAOro Tena
3. CIOCOOHOCTH MPOTHUBOCTOATH AUHAMHUYECKUM Harpy3Kkam
4. ciocoOHOCTh COXPAHATh OCTATOUYHYIO 1e(hOPMAIIHIO ITOCIIE CHATUS Harpy3KU
2. OmnpenenuTe COOTBETCTBUE YCIOBHBIX 0003HAUCHUN MEXaHUYECKUM CBOMCTBAM MAaTEPHUAJIOB:

l.os 1. TBepmOCTH

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

3. Meroa PokBemia npegHa3HaueH Uisi ©U3MEPEHUsSI TBEPIOCTH. ..
1. Msrkux matepuanos
2. Tsepaplx MaTepuaioB
3. TloBepXHOCTHBIX CIIOEB
4. W MArKux U TBEpIbIX MAaTEPUAIIOB.
4. VxaxuTe MaKCUMaJIbHOE YCUJIME ITPU U3MEPEHUH TBEPAOCTH 10 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 xr
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4. 500r
5. MukpoTBepaocTb 0003HaYaeTcs. . .
1.HB
2. Hp
3. HRC
4. HV

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

1.ITpoBecTH yaapHbIe UCTIBITAHUS HA M3TMO 0OPA3LIOB CTAM MPU PA3IMYHBIX TEMIepaTypax.
2.PaccunTaTh 3HaU€HUE YJApHOM BA3KOCTU MaTepuaa.
3.IToctpouts rpaduk TeMrepaTypHOi 3aBUCUMOCTH yIapHOH BSI3KOCTH HCCIIeyeMOH CTalu.
Onpenenuts TEMIEPATYPHBII MOPOT XJI1aIHOJIOMKOCTH.

B) Beinonuute 5 3agaHuii HTOrOBOTO TECTA.

Bapuanr 1 (1 ewte 11 BapuaHTOB TECTOB)
1. XJ1aTHOJIOMKOCTBIO Ha3bIBAIOT:
1.YMenb1ieHue npeesna NpoYHOCTH MPU MOHMKEHUH TEMIIEPATYPhI

2.YmenblieHne K03(ppuiineHTa JMHaMU4eCKO# BSI3KOCTU TPU MOHMKEHUH TEMIIEPaTyPhbl

3.YMeHblIeHHE (PU3UUECKOTO MpeJiesia TeKYYeCTH IPU MOHIKEHUH TeMIIEpaTyphl
4.YBenuueHue npezena NpOYHOCTH MPU MOHMWKEHUU TEMIIEPATyPhl
2. VYnapnas Bsazkocts KCU onpenenser:
1. Y nenbHyto paboTy 3ap0o>KaCHHS U paCIPOCTPAHEHUS TPEILIUHBI.
2. Y ienbHy10 paboTy pacipOCTpaHEHUs TPEIIUHBI.
3. Paboty pa3pylieHus Ipu IMHAMHYECKUX HarpysKax.
4. Paboty rutactTuueckoi aeopManuu npu IMHAMAYECKHX HAarpy3Kax.
3. Ts0 — 3TO TeMIeparypa UCIBITAHUN:
1. T=50°C
2. npu kotopoit KCU = 0,5 Mk / m?
3. mpu kotopoii HabroaeTcst 50% BA3KOW COCTaBIIAIOLICH B M30oMe 00pasia
4.T =-50°C
4. Onpenenute GpakTOpbl, KOTOPBIC CABUTAIOT MOPOT XJIATHOJIOMKOCTH U3 TOJIOKEHUsA 1 B
M10JIO’KEHNE?2 :

naz

7
1.ymeHbIIEHHE pa3Mepa 3epHa

2.MOBBIIIEHNE YACTOTHI CIJIaBa
3.yBeNMUEHUE COAECpKAHUS IPUMECEI
4. yBenuueHue pazMepa 3epHa

5. YKaxXuTe NPU3HAKU BSI3KOT'O pa3pyLICHU:
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1.0TCyTCTBUE «IICHKM» Ha 0Opa3iie

2. KpUCTAIIINYECKHUI U3JI0M

3. BBICOKast CKOPOCTh PACTIPOCTPAHEHUS TPEIIUHBI
4. qame4YHbIN U3JI0M

7.2.7. KoMIuIeKT 3aiaHuii K JadopaTopHoii padore.

Tema: «AHanmu3 XapakTepa pa3pylIeHHs METalIoB U CIUiaBoB ((pakrtorpaduydeckuit
aHaJIM3)»

A) OdopMUTE OTYET MO TeME MPAKTUIECKOTO 3aHSATHSL. .
b) BrinmoaHuTh IpakTUYECKUE 3a1aHMUSL.

1.IlpoBectn uaeHTHPUKAIMIO U3JIOMOB (YCTAaHOBHTH BHJl H3JOMOB) H3 Habopa H3IOMOB
METaJUTMYECKUX MaTepuaaoB. PaccopTupoBaTh U3IOMBI 110 BUAM.
2.3aMepHUTh OTHOCUTENBHOE Cy>KE€HHE 00pa3IoB y MOBEPXHOCTU XPYIKUX U BA3KHX H3JIOMOB.
3. 3amMepuTh IJTUHY YCTAJIOCTHBIX 30H HAa MOBEPXHOCTU YCTAIOCTHBIX U3JIOMOB. 3apUCOBAaTh U3JIOM U
0003HAYUTDH 30HBI HA YEPTEIKE.
B) Beinmonnute 4 3agaHus UTOTOBOTO TECTA.

Bapuanr 1 (1 emie 8 BapuaHTOB TECTOB)
1.®pakrorpaduyeckuii aHaTN3 TO3BOJISIET ONPEIEIUTh:
1. TuToTIaAb BS3KOM COCTABIISIFONICH B U3JI0OMe 00pasia.
2. yapHyO BSI3KOCTh CILIaBa
3. ycTajaocTHbIE XapaKTEpUCTHKY CILIaBa
4. TBEpAOCTH
2.YKaxXuTe NPU3HAKYU BSA3KOTO PA3PYIICHUS:

1.00pa3oBanue «IIeikn» Ha oOpasie
2. KpUCTAJIINYECKHUI U3JI0M
3. BBICOKasI CKOPOCTb PACTIPOCTPAHEHMSI TPEILIUHBI
4. yaneyHsli U3JI0M
3.Vxaxure GakTopbl, KOTOPBIE OMPEACIAIOT XPYIKOE pa3pylIeHHe, KaKk HanOoJiee OMmacHoe:
1. KpUCTAIINYECKUM U3]I0M
2. HU3Kas CKOPOCTb PacCIpOCTPaHEHUS TPELIUHBI
3. OTCYTCTBHE 3HAaYUTEIBHOM MpeIBapUTEIbHON JedopManuu
4. BBICOKAsi CKOPOCTb PacCpOCTPAHEHUS TPEIIMHbI
4.Yxaxure BUJ pa3pyLICHHs, IPYU KOTOPOM Ha TIOBEPXHOCTH U3JI0Ma HAOIIOIAI0T 3 30HBI:
30Ha CTaOMIIBHOTO POCTa TPEIIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHS; 30HA OJIOMA.
1.Bs13K0O€ paspyiieHue
2. yCTaloCTHOE pa3pylleHue
3. XpynKoe pa3pyLieHue
4. YaCTMYHO BSI3KO€, YACTUYHO XPYIKOE

7.2.8. KomiuiekT 3aaHuii Kk JadopaTtopHoii padore.

Tema: «Tepmudeckuii aHanu3 CILUIABOB)»
A) OopMuTh OTUET 1O TEME JTaOOPATOPHON PaOOTHI.

b) BemmonuuTh 3a1anus K 1abopaTopHoi padore.

1.3aukcupoBaTh TEMIIEpaTyphl CIUIABOB MPU OXJIAKACHUH Yepe3 Kaxple 30 cek.
2 ITocTpouTh TEPMUYECKUE KPUBBIE OXJIAXKICHUS CIUIABOB U ONPEICIUTh KPUTUIECKUE TOUKU (Da30BBIX

[IPEBPALLECHUN.
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3. I[locTpouTs AUATpaMMy COCTOSIHUS «OJIOBO-LIMHKY, YKa3aTh Ha3BaHUS JIMHUM TUarpaMMBbl U (pa30BbIe

npeBpaliCHus1, COOTBCTCTBYIOIINC JIMHUAM JUATrPDAMMBI.
B) Beimmonuuts 5 3agaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1.Ha3oBute Tun criaBa, KOTOPOMY XapaKTepHA JaHHAs KpUCTAJIIMYECKasl pelieTKa

1. TBepablil pacTBOpP BHEAPEHUSI.

2. TBepablil pacTBOp 3aMEILEHUS.
3. XUMUYECKOE COEINHEHHUE.

4. MexaHuueckasl CMECh.

O -komMroHeHm A
@ -«<ormroHeHT B

2.KputnyeckuM 3apo/plllieM Ha3bIBAeTCS
1. 3apoapIi TBepAOH (a3bl
2. TaKoM 3apOoBIIl, POCT KOTOPOTO COMPOBOXKIAETCS MOBBIIIIEHNEM dHeprun [ 'nd0ca.
3. 3apoJpllll CLIOCOOHBIH K pOCTY.
4.xpucTayundyeckast YacTuIa NprUMecH.
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 IpecTaBiIeHa Juarpamma . .....

I
K F
C _\E /'ff_—
1 3 :
Y |
2 lr[l 4 |
a ! AmBn | B

1.O1HOKOMITIOHEHTHAS

2.C XUMUYECKUM COEUHEHUEM.

3.C oTCyTCTBHEM PaCTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSIHUM.

4.C orpaHU4YeHHON PACTBOPUMOCTBHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU
5. JIBmxymieit cuitoif mporecca (pa3zoBoro nepexoa sBIseTcs

l.creneHp nepeoxnakI€HUs] CHCTEMBI.

2.pa3Mep KPUTHUECKOTO 3apO/IbIa HOBOU (ha3bl.

3.Temneparypa CUCTEMBI.

4.pa3HOCTh TEPMOAMHAMUYECKUX MTOTEHIIUATIOB (a3.

7.2.9. KoMIuieKT 3a/1aHuil K J1a0opaTopHOii padoTe 1Mo Teme:

«Ananus auarpaMm COCTOAIHUA IBYXKOMIIOHCHTHBIX CUCTCM)»
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A) BpINOIHUTH HHAUMBUAYAIBHOE 3aJJaHUE.

3apucoBaTh, cOOMIOas MacIITad, JAHHYIO BAPHAHTOM JAMArpaMMy COCTOSIHUSI M BBITIOJIHUTD
ClIeyIolIee:

a) yCTaHOBUTH THIT JAHHOW JHArpaMMbl;

0) ompenenuTh CTPYKTYpHBIN U (ha30BBIN COCTaB BceX 00JIacTell U OTPa3uTh ero
COOTBETCTBYIOIIUMH OYKBEHHBIMU 0003HAYCHHUSMHU Ha JUarpaMMe;

B) OIIPEJEIUTH MOJIOKEHHUE CIUIaBa, JaHHOTO BAPUAHTOM, Ha IUarpaMMe COCTOSIHHUS;

I) ONpEeAETUTbh YHUCIO CTENeHed CBOOOABI CIlaBa B €ro KPUTHYECKHX TOYKaxX WB
TeMIepaTypHbIX HHTEpBaJaX MEXIY KPUTUIECKMMHU TOYKaMH 1o npaBuiy ¢a3 ['mb0ca u mocTpoutsb
KPHUBYIO OXJIQXKJACHUS 3TOTO CIUIaBa B KOOPJIMHATAX TEMIIepaTypa-BpeMs;

1) ONpEeNeNnuTh A 3aJaHHOM BapHMaHTOM TEMIEpaTyphl CIUIaBa cOCTaB (a3 U BECOBOE
cooTHoIIeHue (as;

€) 0XapaKTepHU30BaTh CTPYKTYPY 33JaHHOTO CIIJIaBa PU KOMHATHOW TeMIieparype.

Bapuant 1 (1 eme 20 BapuaHTOB AMarpaMM COCTOSTHUSA)

t’C

2400

2200 ~ o
2000 \ \\ //’7 2150
1800 \ AN // !

1600 + +
| ' !
1400 | |
[ | A
1200 - : l
0 10 20 30 40 50
Ru i
%Ti TiRu

b) Beimonxute S 3apaHuii UTOrOBOTO TECTA.

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

I 1.B + *XuaxocTs
2. A+XUOKOCTH
C L E 3.A+ B + xuakocts
4.A +B
P Q
i1
A B

2.YKaxkuTe KpUBYIO OXJIAXACHUS, COOTBETCTBYIOIIYIO CIUIaBy |
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1.1 2.2 33 4.4

3.®opmyna, onpeaensonas KoIu4ecTBo TBepAoi (a3l B Touke «by» cruiaBa I umeer BUf ......

I 1 1A = 2—‘2 x 100%

"h\ +-
\V/ 2.4 =% x100%
NEE be
p 0 3.A = 7 X 100%

A=X%x100%
bc

A B

4.Yxaxxure CTpyKTypy cmiasa Il mpu KoMHaTHOH Temneparype

lL.a+p
I IT 2.B+A
G ] A E 3. B + aBTekTuka (A + B)
. \C 4. B + sBrekruka (o, +f)
b
p Y Q
1 0
|
A 1 B

5. Vkaxxurte 4uciio crerneHeil cBo0oabl B TOYKE «ay cruiasa |

1. Homp
« I 2. Onna
F 3. JlBe

\E /0’:;__ 4. Tpu

|

Y |
a

2 " 4 pmfpn |

a

Mu TKM 2
7.2.10. KomnuiekT 3anaHuii k 1adopaTropHoii padore.

Tema: « MUKPOCKOIMUECKUH aHAIN3 METAJNIOB U CIIaBoB. CTpyKTypa
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YIJIEPOJUCTON CTalld B PABHOBECHOM COCTOSTHUN
A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.

b) BemmonuuTh 3aganus k 1abopaTopHoi padore.

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

[IpoBecTn MuUKpockomuyeckuii aHanu3 oOpas3uoB (5 mrT.). OnpeaeauTb MUKPOCTPYKTYPBI U
3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMJHBIX CIUIABOB C pPa3jIMYHBIM KOJIMYECTBOM
yraepoza (3 1mT.), 3BTEKTOUIHOTO U 3a3BTEKTOUIHOIO CILIABOB.

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

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

B) Beinonnute 5 3agaHuii HTOrOBOTO TECTA.

BapuanTt 1 (1 emie 12 BapuaHTOB TECTOB)

1. Yro Takoe dheppur?
1) Xummnueckoe coeuHEeHNE
2) MexaHnuueckasi cMeCh
3) TBepablil pacTBOp YIJIEPOJIa B O-’KEJIE3E
4) TBepablil pacTBOp yIJIEpo/a B Y-)KeIe3e

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

3. Ilpu xakoif Temneparype nporucxoaut oopasoBanue nepauta B crase 0,50 %C?
1) Jlunusa PSK
2) JIuaus GSK
3) Jluaus SE
4) Jlunusa PG
5) JIunus PQ

4. Kak BBITJISIIUT TIOJT MUKPOCKOTIOM (eppuT?
1) B Buze cBeTbIX 3epeH
2) B Buse TeMHBIX 3epeH
3) B Buje cBeT/ION CETKH MO IPaHUIIaM 3€peH
4) B Bu/ie CBETIIBIX UTJI
5) B Bujie CBETIIBIX MEJIKUX YACTHI IO TPAHULIAM 3€pEH

5. Kaxoii u3 criiaBoB OyJ€T UMETh BbIIIE MIIACTUYHOCTH?
1) Cinas 0,2 %C
2) Cmuas 0,45 %C
3) Cmnas 0,8 %C
4) Cmuag 0,6 %C
5) Cmnas 0,01 %C
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7.2.11. KomnuiekT 3agaHuii k JadopaTtopHoii padore
Tema: «3akanka yriaepoauCThIX CTaJIe»

A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PabOTHI.
b) BemmonuuTh 3aganus k 1abopatopHoi padore.

Onpenenuts TBEPAOCTH 0OPA3LIOB 10 3aKalKu Ha mpubope Poksena no mkane B.
Omnpenenutb TeMIepaTypy 3aKajlKH MOJyYeHHBIX 00pa3IioB B COOTBETCTBUU C COJAEPKaHHEM
yriepoja, U BpeMs BBIICPKKH B II€YH B 3aBUCUMOCTH OT pa3MepoB 00pa3IoB.

[IpoBecTn TEeXHOJIOTHMUYECKUI MpoIecCc 3aKajlKd 0Opas3loB B COOTBETCTBYIOIIMX 3aKaJIOUHBIX
cpenax.

3aMeputh TBEpAOCTH 00pa31oB Ha npubdope Pokseria no mkane C mocine 3aKajiky U 1o
IIOJyYE€HHBIM JaHHBIM ITOCTPOUTH 3aBUCUMOCTH MOCIIE 3aKaJIKH:

HRC=f(C%), HRC={(V4,).
c(OpMyIMPOBATH BHIBOJIBI.
N3yunth, cxeMaTH4eCcKH 3apuUcoBaThb U OMMCATh MHUKPOCTPYKTYPY KOMILJIEKTA 3aKaJEeHHBIX
o0pa3uoB npu yBenudeHuu x500.

[To 3amanuio mpenogaBaTenss M300pa3uTh HA JAMArpaMMmax H30TEPMHUYECKOTO IMPEBpaIlEeHUs
ayCTEHHUTA pa3IM4HbIE BUbI 3aKalKu (U3MeHss T HarpeBa v CKOpocTH oxJaxaeHus). Onucarb
(a3oBbIe MPEBpaIICHUS K KOHEUHYIO CTPYKTYpY CTaleil.

Uepes aHanu3  MOJNYYEHHBIX  3aBUCUMOCTEM

B) Beinonnute 5 3agaHuii HTOrOBOTO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakoii u3 crutaBoB mociie 3akajiky 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?

1) MapTeHCUT MEJIKOUTOIbYAThII
2) MapTeHCUT KPYITHOUT OJIbYaThIN
3) MapreHcut + TpooCTUT

4) MapreHcuT + IEeMEHTUT

3. KakoB MexaHM3M MapTEHCUTHOTO MpEBpAILEHuUs?

1) Auddy3nonnsrii
2) beznuddy3noHHbII

4. Kakas cTpykTypa chopMupyeTcs y cTayu Y 8 MpH yKa3aHHON CKOPOCTH OXJIaXKICHHUs?

34



tc 1) TpoocTuT

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

y

LY

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

7.2.12. KomnjiekT 3aganmii K 1a00paTopHoii padore.
Tema: «CTpyKTYypa, CBOHiCTBA H IPUMEHEHNE YYTYHOB»
A) OdopMuTh O0TYET 1O TeMe 1a00paTOPHOI PabOTHL.

b) BemmonuuTh 3aganus k 1abopatopHoi padore.

1.  MeracrabunpHast U cTa0uiabHas (OTHENBHO) TUarpaMMbl C YKa3aHHEM Ha HHMX CTPYKTYPHBIX
COCTaBJISIONIUX.

2. V3yuuTbh moJ MHKpPOCKOIIOM IpH yBenudeHu# x500 umeromuiicst Habop MUKPOULTU(OB.

3aprcoBaTh CXeMAaTUYHO MUKPOCTPYKTYPY.

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

5. Toctpouth rpaduku KpUBBIX OXJAXKACHUS IBYX CIUIABOB (IO 33/JaHHUIO IPEINOJaBaTels) C
ONKCAaHHEM TMPOLECCOB, MPOUCXOIANIMX B KaXKIOW KPUTHUECKOW TOUKE M MEXAY HHUMH.
DOBTEKTUYECKasl U SBTEKTOUHAS PEAKIIUH.

(O8]

B) Bemmonuuts 5 3agaHuii UTOTOBOTO TECTA.

BapuanT 1 (1 emie 11 BapuaHTOB TECTOB)
1. Kakoii uyryH n3zo0paxeH Ha pucyHke?

1) cepplii ¢ MEIKOIUIACTUHYATON
¢dopmoii rpadura

2) cepblil C KpyHHOIUIACTUHYATOU
¢dopmoii rpadura

3) BBICOKOIPOYHBIH Ha (heppuTHOM
OCHOBE

4) BBICOKONPOYHBIN Ha NEPIUTHOU
OCHOBE
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2. Kakas cTpykTypa OyAeT y KOBKOTO YyryHa, €ClIM Nocie rpadUuTH3alui B METAITIMUECKOM
ocHoBe ocTtayiock 0,8%C?
HD+T
2)d+I1+T
3)MIO+T
HIT+IT+HIII

3. Kakyto cTpyKTypy UMeeT JOIBTEKTHUECKUI Oelblif 4yryH npu temnepatype 450°C?
1) nepnut + EMEHTUT BTOPUYHBIN + J1e71e0ypuT
2) nepiut + Jieae0ypuT
3) mepauT + EeMEHTHUT NePBUYHBIH + Jen1e0ypuT
4) ayCTEeHMT + IIEeMEHTHUT BTOPUYHBIN + J1e1e0ypuT

4. Kaxoe npeBpaiieHue nporexkaet Ha juaun CD?
1) )KUIKOCTh — LIEMEHTUT MEPBUYHBIN
2) )KUJIKOCTb — LIEMEHTUT BTOPUYHBIN
3) KUAKOCTb — ayCTEHUT
4) KUAKOCTh — JIeIeOyPUT

5. CKoJIBbKO yriepo/ia COACpPKUT 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. KomiuieKT 3agaHuii k JJabopaTopHoii padore.

Tema: «MccnenoBanue BIHSHUS CKOPOCTH OXJaXACHUS HAa TBEPAOCTb
YTIJIEPOAUCTOMN CTaJIN»

A) OpopMUTH OTUET MO TEME JTa0OPATOPHOUM PaOOTHI.

b) BreinonuuTts 3aganus K JabopaTopHOit padoTe.

1. U3y4uTh OCHOBHBIE BU/IbI TEPMUYECKON 00PaOOTKH YIIIEpPOAUCTON CTANIU U MTOJTyYyaeMble TIPU STOM
CTPYKTYPBHI.

2. OnpenenuTs TeEMIIEpaTypy HarpeBa UCCIEAyEeMOi CTau.

3. IlpoBectn oxnakaeHHWE OOpPaA3LOB C pa3IMYHONH CKOPOCTBIO, HCIIOJIB3YS pPA3IUYHBIC BUIBI
TEPMHUYECKON 00pabOTKU U Cpebl OXTIAXKICHUS: OTKUT (OXJIAKICHHUE C TICUbI0), HOPMAaTU3aIUIO
(oxnakJIeHHEe Ha BO3/yX€), 3aKajJKy B Macje U BOJE.

4. OnpenenuTh TBEPAOCTh CTATU B 00pa3lax, OXJIAXKAECHHBIX C Pa3IUYHON CKOpocThio. IlocTpouTts
rpaduk 3aBucumoctu TBepaocTH cranu (HRC) ot ckopoctu oxnaxkaeHusl.

5. N300pa3uth quarpaMMy MU30TEpPMUYECKOTO MPEBPALCHUs ayCTEHUTA, YKa3aTh Ha3BaHUE JTUHUNA U
obacTH (pa30BBIX MPEBPALICHUH.

6. OnpenenuTb MHKPOCTPYKTYPY CTaJH IOCIIE PA3IUYHBIX BUIOB TEPMUYECKON 00pabOTKU IO at-
J1aCy MHKPOCTPYKTYP.

B) Beimmonuuts 5 3agaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 enie 8 BapaHTOB TECTOB)
1.C yBenu4eHueM CKOPOCTH OXJIaXIEHUS TUCTIEPCHOCTH (peppUTO-IIEeMEHTUTHOM CMECH. ..
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1. Bo3pacraer
2. yMeHbLIaeTcs
3. He u3MeHsercd
4. wu3MeHseTCs NepUOINIECKU
2.C yBeIMYEHUEM CTEIICHH NePEOXJIaXICHUS YUCIIO 3apOBIIICH, 00pa3yIOMIUXCs B €AUHUILY
BPEMEHU. ..
1. Bo3pacraer
2. yMeHbIIIaeTcs
3. HE U3MeHseTCs
4.cHayvao BO3pacTaeT, a 3aTEM YMEHbIIAeTCs.
3. Tepmuueckast 06paboTKa, COCTOSIIIAS U3 HarpeBa CTAIH B AyCTCHUTHYIO 00J1aCTh, BBIZICPKKH U
OXJIQXKJICHUS Ha BO3/1yXE€ HAa3bIBACTCH. ..
1. 3akanka
2. oTHyCcK
3. HopManu3anus
4. oTxur
4.YKaxuTe MaTeMaTHUECKOE BBIPAXKEHHUE, OTPEACTISIONIEe 36PHOTPAHNYHOE YIIPOUHEHHE.
1. oT = 0Oy + Kd_l/z
2. oT = Oy + aUmC™
3. oT = 0Oy + aGb\/;
4. or = 0y + aGb?L
5. HauGomnbIryro TBEpAOCTb, U3 MEPEUNCIEHHBIX CTYKTYPHBIX COCTABIISIOLINX, UMEET..
1. nepaut

2. TPOOCTHUT
3. copbur

4. ¢peppur
7.2.14. KomnuiekT 3agaHuii K JJadopaTropHoii padore
Tema: «Otnyck cranm»
A) OopMuTh OTUET 1O TEME 1TaOOPATOPHON PabOTHI.
b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1.  OnpenenuTh TeMIeparypy 3aJaHHOTO IIpENojaaBaTeleM BUJAA OTIYCKAa M BPEMs BBIICPKKH
o0pa3ia npu BEIOpaHHOU TeMIieparype.
2. IIpoBecrtu ormyck 0Opa3ioB.

3. Ompenenuts Ha TBepaoMmepe mo mkane C TBEpAOCTh OTIMYHIEHHBIX 00pa3uoB IlocTpouth
zapucumMoctb HRC=f(T ;) mitst cranu 45 v 06bACHUTH IPUYHHBI TTAICHUS TBEPIOCTH.

4. (CxemMaTHYECKM 3apuUCcOBaTh CTPYKTYypy IOCJIE€ BCEX BHJAOB OTIYCKAa M ONKMCATh IPOLECCHI,
IIPOTEKAIOIUE B YIIIEPOAUCTON CTAJIM IIPU HU3KOM, CPETHEM U BEICOKOM OTITYCKE.

B) Beinonuute 5 3agaHuii HTOrOBOTO TECTA.

Bapuanr 1 (1 ewte 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa UMEET BbIIIE IJJACTUYHOCTD?

Y 2) 3)
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2. Jlns xakux neraneit npuMeHseTCsl CPeAHHUM OTITyCK?

3.

1) [lns MHCTpyMEHTa, paCCYUTAaHHOTO Ha Oe3ylapHble Harpy3Ku
2) 1514 TXKeNo HarpyXeHHbIX LECTEPEH
3) dns peccop, IpyKUH

Kakyio Ttepmuueckyto o0pabOTKy HeoOXoauMo mpoBecTH aisi ctanu 50 co cTpyKTypoid

MapTEHCHTA, YTOOBI MOIYUUTh CTPYKTYpYy copOuTa?

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

4. Kaxoii rpoiiecc IpoTEKaeT B CTAIU MPU HU3KOM OTITyCKe?

1) YMeHblIeHHE CTENEHH TETPAaroHaJbHOCTH PEIIETKH MApPTEHCUTa B pe3yJIbTaTe YaCTHYHOU
muddysun yriepoaa

2) IlonHbIil pacniag MapTeHCHUTA

3) O6pa3oBanue e-kapOUIOB

4) IlpeBpaienue Aocr. B Mom.

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

1) ®epput

2) ®epput + HEMEHTUT
3) LlemeHTHT

4) AycteHur

7.2.15. KomnuiekT 3agaHuii K JJabopaTtopHoii padore
Tema: «OTxur cranein»

A) OopMuTh OTUET 1O TEME 1TaOOPaTOPHON PaOOTHI.
b) BemmonuuTh 3a1anus k 1abopaTopHoi padore.

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

3akamuth oOpasiel oT Temmeparypbl Ac3 + (30...50)°C ¢ BBIIEpKKOH MX TpPH yKa3aHHOM
Temneparype 15SMUH U OXJIaKAEHUEM B BOJE M UCIIBITaTh HA TBEPAOCTH 110 PokBemny nocie
3akanku (mkana C).

Harperp 3akanennsle oOpasmpsl 10 temmepatypbl Acs+(30...50)°C u BblaepkaTh UX B MEYH
15mun. Oxnaaute obpazeny Ne 1, momyexamuii HOpManM3aldu, Ha CIOKOHHOM BO3JyXe.
[lepenectu obpazen Ne 2, moanexanuii ”30TEPMUUYECKOMY OTXKUTY, B TIeUb C TEMIIEpaTypoit
690...700°C, Bbiaepkath 30MUH U OXJIAIUTh HA CIIOKOMHOM BO3JIyXe€.

3aYUCTUTH TEPMUYECKH 00paboTaHHbIe 00pa3lbl HAKJauHOW OyMaroi U UCIIBITaTh HA TBEPAOCTh
o Poksenny (umkana B) mocne oTxura.

CxemaTHuecKH 3apucoBaTh MHUKPOCTPYKTYpBl IOCIE 3aKaJKM, HM30TEPMHUYECKOrO OTKHUTra,
HOpMAaJIM3alliM C ONMHMCAHUEM DPEKUMOB TEPMHUYECKOW OOpabOTKM M YKa3aHHEM CYIIHOCTH
CTPYKTYPHBIX IIPEBPALLICHU.
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B) Beinmonuute 5 3agaHuii H”TOrOBOro TECTAa.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)

1. Kakas crtpykrypa copMupyercss y 3adBTEKTOMIHOW CTadH TNPH H30TCPMHYCCKOM pacraje
ayCTEHUTA 110 MPUBEJCHHOMY PEeXHMY?
1) Ilepaut
04 2) ®epput + nepaut
L.C K - Ac3 3) Ilepaur + LEMEHTHT BTO
- -_4 - Acl pUYHBIT
4) Tpooctur
5) CopOur

>Lgt

2. VYKaxuTe TEpMUYECKYyI0 O0O0paboTKy, KOTOpYIO HEOOXOJUMO TMPOBECTH TMEpe] 3aKaIKOM
3a3BTEKTOUIHBIX CTAJICH.

1) Pexpucrannn3alinoOHHbINA OTHKUT

2) Hopmanu3zauust

3) Ornyck

4) TlonHbIi OTKUT
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 HeroxHas

5) Hopmanuzanus
4. Kakyio TepMHUECKYI0 OOpabOTKy HEOOXOOUMO IPOBECTH, YTOOBI YCTPAHUTH CTPYKTYPY
BHUJIMAHILITET MOCJIE CBapKu?

1) IonHbIit OTXUT

2) Henonublil oTKUT

3) PexpucTtain3alimOHHBIA OTKUT

4) Ornyck
5. VYkaxute Ha C-00pa3HbIX KpUBBIX TOYKM Hadaja M KOHIIA pacmaja ayCTeHUTa MpHu
M30TEPMHUYECKOM OTKHTE TI0 YKA3aHHOMY PEKUMY.

t,°c / Dal
2)c,d
a 3) a, C
4)b,1
5)a,d
M
M

7.2.15. KomnuiekT 3agaHuii K JJabopaTtopHoii padore
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Tema: «lMcciaenoBanue BIMAHMS JIETUPYIOIIUX 3JEMEHTOB HA IIPOKAIMBAEMOCTb CTajlled
METOJIOM TOPLIEBOM 3aKATIKHU»

A) OopMuTh OTUET 1O TEME 1TaOOPATOPHON PabOTHI.

b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1. M3yunTh XapakTEpUCTUKH INPOKAINBAEMOCTH, YCTAHOBKY MAJII TOPLEBOM 3aKaJIKH, METOJIUKY
IIPOBEACHUS TOPLIEBON 3AKAJIKU.
2. BriOpaTh TemMneparypy HarpeBa MoJ 3aKajKy AJIs yTrIepoIUCTOM CTall, APYToi U IETUPOBaHHON
HCCIIENYEMBIX CTAJICH.
3. Beigepxatb 0oOpasipl B Me4yH MpH BbIOpaHHOM Temmeparype HarpeBa. IIpoBecTu TOpLEBYIO
3aKaJiKy 00pa3IoB U3 YIIIEPOJUCTON U JISTHPOBAHHON CTaleH.
4. Tlporouuth B oOpa3max JbICKM TiayomHoM 0,5 MM 1o oOpasyoomum uiuHapa (¢ JIBYX
IIPOTUBOINOJIOKHBIX 110 JUAMETPY CTOPOH).
5. 3amepuTh TBEPJOCTh CTAJIM IO JJIWHE IUIONIAJ0K HauyMHas OT Topua, yepe3 1,5, a 3atem uepes 3
MM.
. IIoCTpOUTH KpPUBYIO IPOKAIUBAEMOCTH B KOOPAUHATAX «TBEPAOCTH - PACCTOSIHUE OT TOPLIAY.
. Ucnonb3ys nansele Tabmumsl 17.1, onpeaenuTs riryOWHY MPOKaIMBAEMOCTH YTJIEPOAMCTOW U
JIETUPOBAHHOM CTAJICH.

~N

B) Beimonnute 5 3agaHuii UTOrOBOro TECTA.

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

1) ot Temnepatypsbl 3aKaaKu

2) OT CKOPOCTHU OXJIAXKIACHUS

3) OT XUMHUYECKOTO COCTaBa CTajIu
4) oT cKOpOCTH Harpesa

2. Ha xakoM U3 pUCYHKOB U300paKeHa CKBO3HAs MPOKATNBAEMOCTh?

€

— =%l

ugmemp oposyer

N

1 LAgpoamb oKD

1)A
2)b
3)A,b
4) HeT NpaBUIBLHOIO OTBETA
3. Ilpu xakom ycioBuM o0Opasel (1eTalib) MPOKaJINBaeTCss HACKBO3b?

1) mpu CKOPOCTH OXJITAXKACHUS IO CEUCHHIO 0ombIne V Kp.
2) Ipy CKOPOCTHU OXJIAKIEHUS 110 CEUYEHUI0 V Kp.
3) Ipu CKOPOCTH OXJIAXACHUS MEHbLIE V Kp.
4) o0Opazer HE MOXKET MPOKATUBATHCS HACKBO3b
4. B xakoil cpeie 0XJaXar0T yIrIepOAUCThIE CTAIM NIPH 3aKaIKe?
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1) Boma
2) macio
3) BO3yX
4) neub
5. Kakoli nerupyromuii 3JIeMEHT HE 3aMeJUISIET paca aycTeHnuTa?

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

7.2.16. KomnuiekT 3anaHuii k 1abopaTtopHoii padore
Tema: «XuMuko-TepMuyeckas 0o0padboTKa cTanm»

A) OopMuTh OTUET 1O TEME J1TaOOPATOPHON PaOOTHI.

b) BemmonuuTh 3aganus k 1abopatopHoi padore.

1. IlpuBecTH MUKPOCKOMHMYECKUI aHaMMU3 NUIM(OB MOCHE IIEMEHTAlluKd U a30TUpoBaHus. OIEHUTh
TOMIUHBI TU(PY3HBIX CTIOEB.

2. Omnucanue Ha3HAYEHUS NAHHOTO BHJA XUMHKO-TEPMHUYECKOM 0OpabOTKH, €ro JOCTOMHCTB,
HEIOCTATKOB M TEXHOJIOTUH MPOBECHHUS.

3. Ilo Tommumue aud@y3HOro ciIosi paccuuTaTb BpeMs MPOBEACHUS XHMHUKO-TEPMHUUYECKON
00paboTKH.

4. TlpeactaBuUTh pPEXHMbI TEPMHUUECKOM 0OpabOTKM B BHAE Tpaduka MOCIE JAaHHOH XHUMHUKO-

TEPMUYECKOI 00pabOTKH, €CIIi OHA TPOBOAMUTCSI.
. 3apHucoBaTh CTPYKTYPY HOBEPXHOCTHOTO CJIOS CTAJIM TIOCIIE XMMUKO-TEPMHUYECKONH 00paboTKH.

B) Bemmonuuts 5 3agaHuii UTOTOBOTO TECTA.

N

Bapuant 1 (u emie 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBIH CIIOH 00JIaJaeT MaKCUMAIILHOW TBEPAOCTHIO MOCTIE. ..

1. nemenTanuu

2. a30TUPOBaHUs

3. quaHUpOBaHUA

4. 6opupoBaHus
2. Vxkaxute pexum TO nocie 1ieMeHTaluyu peKOMEHI0BaHHBIN JJIs U3JEIUN, K KOTOPBIM
NPEIBSBISAIOT 0CO00 BHICOKHE TPEOOBAHUS IO MEXaHUYECKUM CBOHUCTBAM.

1. Hopmanusanus.

2. 3aKajika c IEeMEHTAallMOHHOTO HarpeBa + HU3KUH OTITYCK.

3. Bakaska ¢ 850 °C + Hu3KHi OTIYCK.

4. 3axanka ¢ 880°C B maciie + 3akanka ¢ 760°C B Bojie + HU3KHIA OTITYCK.
3. I ueMeHTaluy UCIoJb3YIOT ...

1. HU3KOYTTIEPOAUCTHIE CTATIN

2. BBICOKOYTJIEPOAUCTHIE CTATIN

3. cranu, nerupoBanueie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacrionoXuTe CTPYKTYpHBIE COCTaBISAIOLIME [0 MOPAIKY OT TIOBEPXHOCTH B TIyOb
LIEMEHTOBAHHOT'O CJIOSI.

1.IT+

2.0+11

3.A+II

4.11
5.3aBUCcHUMOCTB TTyOHHBI TU(HY3HOHHOTO CIIOSI OT TEMIIEPATyPbl U BPEMEHHU BBIICPKKHI
OIHUCHIBAETCSI MAaTEMaTH4ECKON 3aBUCHUMOCTBIO. . .
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1.
2.
3.
4.
7.2.17. KoMnuieKT 3a1aHuil K IPaKTH4eCKoil padoTe
Tema: «MapkupoBKa KOHCTPYKIMOHHBIX MaTEPUAIIOB»

A) OpopMuUTH KOHCHEKT 10 TeMe TabopaTOPHOI paboTHI.

b) Bemonuuts 5 3amanmii utoroBoro tecta. Knaccudunmposarts, pacmmppoBaTh MapKu
CILIaBOB.

Bapuanr 1 (1 emie 14 BapuaHTOB TECTOB)

Cr5I'nc.
VI10A
18X2H4MA
K460-3
bpKMi3-2
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7.3. OuneHovHble CpeACTBA AJsi NPOMEXKYTOYHON AaTTeCTAIMM MO MTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonpocsl k npomexkyTouHoii arrectannu (MuTKM1)

Ne i/ Bonpocsl k 3auery

1 Tunel KpUCTANIMYECKUX PEMIETOK M MX OCHOBHBIE XapaKTepUCTHKU. OCHOBHBIE
CBOWCTBA KPUCTAJUIOB: aHU30TPONHSI U TTOTUMOP(DHU3M.

2 Tunbl cBs3eii: HWOHHAsA, KOBaJIEHTHasA, Ban-nep-Baanbca, Meraimmmueckas. HWx
0COOEHHOCTH Y BJIMSHUE HAa CBOWCTBA KPUCTAJUIOB.

3 JleeKThl KPUCTAITMYECKOTO CTPOSHHS, TeOMETPHUYECKas KIIaCCU(HKAIIHSL.

4 Toueunsle npedextsl. MexaHu3mMbl UX 00pa3oBaHUS. 3aBUCHMOCTb PAaBHOBECHOM
KOHIEHTPAllUM BaKaHCUN OT TEMIEPATYPHI.

5 Juddyzusa. Mexannzmol muddysun. Ilepsolii u BTOpoii 3akoHbl Duka.

6 Jucnokanuu. BiusHUe INIOTHOCTU AMCIIOKALMKM HA IIPOYHOCTHBIE CBOMCTBA KPUCTAJLIIA.
Kpusas Opgunra. Pacuer TeopeTrueckoi IpOYHOCTH.

7 DKCcIepUMEHTaIbHbIE 3aKOHOMEPHOCTH IUIACTHUECKOM nedopmanuu. MexaHHYecKue
CBOMCTBA U UX XapAKTEPUCTHKHU.

8 Hedopmarmonnoe ynpounenue. [Ipupona naknena. Tekcrypa nedopmaruu.

9 Jledopmarust MOTUKPUCTAINIECKUX TeJl. 3epHOTPaHUYHOE YIIPOYHEHHUE. 3aKOH XoJuia-
Ilerya.

10 MexaHu3MBbl TUIACTUYECKON nedopMali: CKOJbKEHHE, JBOWHUKOBAHHME, MEXaHU3M
TEOPETUYECKON MPOYHOCTH, MEXaHU3M () y3UOHHON NOI3YUYECTH. .

1 Knaccudukarus v BUpl MEXaHHUECKUX UCTIBITAHUN: CTaTUYECKUE, TUHAMUYECKHE,
YCTaJIOCTHBIE.

12 HcnbiTanue metamuioB Ha TBepAOCTh. McnbiTaHue Ha pacTskeHue. McnblTanus Ha
YIAAPHYIO BSI3KOCTh Y LIMKIMYECKYIO IPOYHOCTD.

13 Paspymenue xpynkoe u Ba3koe. TemneparypHblil HOPOT XJIaJHOJIOMKOCTH.

14 TepmonuHamuyeckre OCHOBBI  ¢a3oBbix — mpeBpaumieHuid. (Tepmoannamuueckue
NOTEHIMAJBI, (a30BOe paBHOBECHE, BTOPON 3aKOH TEPMOJAUHAMUKH. )

15 [TonsTHs cucteMa, crias, haza, KOMIOHEHT, MEXaHUYECKasi CMECh.

16 ®a3pl B ciraBax. XUMHUUECKUE COCTUHEHUS

17 Kpucrannuzanus u ee stansl. Kputudeckuil 3apoJplil ¥ 3aBUCUMOCTD €r0 pa3MepOB OT
CTEIIEHU NIEPEOXJIAKICHHUS.

18 3akoHOMepHOCTH KpucTaumm3anuu. Kpussie TaMMaHa.

19 @a3pl B crulaBax. IBepAble pPacTBOpPbl M HUX THUIIBL. YCIOBHS HEOIPAHMYECHHOU
pacTBOPUMOCTH. XHUMHUYECKUE COCTUHEHHUS.

20 Metobl mocTpoeHus nuarpamm cocrostuus. Ilpasuio ¢as I'nb6ca.

1 OcHoBHblE THNBI AuarpamMm coctossHus. [lpaBuna koHoabl. Kpucrammsauus u
CTPYKTYPOOOpa30BaHHE CILUIABOB.

2 BinusHue mnpumecel Ha Opolecchl KPUCTAIM3AaLMM W PEKOMEHJALUMU M0 UX

HICIIOJIb30BAHHUIO.

23 JlnarpamMmma cocTosiHus kene30-yrinepos. dassl, TMHUU, KPUTHIECKUE TOUKHU.

24 I[HarpvaMMa COCTOSIHUS Kene30-yriaepod. Kpucrammmszanus u cTpykTypooOpa3oBaHue
CTaJICH.

25 3aBHCHMOCTb CBOMCTB CTaJiel OT COEpKaHUsl YIIIepoa.

26 Jl.c. >kxene3zo-yrinepon MeractabuibHas. Kpucrammmsanus M CcTpyKTypooOpa3oBaHue
6enpix ayryHoB. O01acTh MPUMEHEHUS.

27 Jl.c. xene30-yriaepo crabuibHas. Kpucrammmsanus u CTpyKTypooOpazoBaHHE CEephIX
qyryHoB. O0JacTh NPUMEHEHHSI.

28 Knaccudukanus cepbix uyryHoB. CrocoObl mnonydeHus. BiusiHue CTPYKTypbl Ha




Ne i/

Bonpocsl k 3auery

CBONCTBA CEPBIX YYT'YHOB.

7.3.2. Bonnpochl Kk npoMexkyTouHoii atrectannu (MuTKM?2)

Ne i/t Bonpocsl k 3auery

29 IIpeBpaienus B cransax npu Harpese. HacinencTBEHHOCTh ayCTEHUTHOTO 3€pHa.
Onpenenenue 6asia 3epHa.

30 IIpeBpaimenuss aycreHuTa TpU  OXJaxXJIeHuu. JlumarpaMMa HM30TEPMHUYECKOTO
IIPEBPALICHNS] AYCTEHUTA.

31 BinsiHMEe CKOpOCTH OXJIaXICHUS HA CTPYKTYpPY U CBOMCTBA CTajled. XapaKTEPUCTUKU
JUCIIEPCHOCTH MUKPOCTPYKTYD.

32 MapTreHcutHoe npeBpanieHne. OCHOBHbIE OCOOCHHOCTH, KWHETHKA IPEBPAILICHHSL.

33 Tepmoobpabotka. Knaccudukaiust 1 OCHOBHbIE TEXHOJIOTHYECKHE APaMETPBI.

34 3a1<an£<a ¢ monuMopHBIM TpeBpanieHueM. Ha3Hauenue, BHIBI 3aKalKu, CTPYKTypa
CTaJIel TIOCJIE 3aKaJIKH.

35 CriocoObl 3aKajIKi. 3aKaJIMBaEMOCTh M MPOKAJIMBAEMOCTb CTAJICH.

36 3akanka 6e3 MoJTuMOp(PHOTo NPEeBPALICHHUSI.

37 IIpeBpaneHus Ipu OTIIyCKE.

33 Pasnuune CBOMCTB NpPOAYKTOB 3aKalKd U OTHYyCKa (IJIACTMHYATBIX U 3EPHUCTBIX
CTPYKTYP).

39 BH;[VLI OTIIyCKa, UX Ha3HAYE€HHE, CTPYKTypa CTaJIel IOCIe OTIyCcKa, pa3indus B
CBOMCTBAX.

40 CraguitHOCTh IPOLIECCOB CTAapEHUs. BiausHNEe TEXHOIOTMYECKUX TapaMETPOB
TEPMUYECKON 00pabOTKH Ha CTPYKTYPY M CBOMCTBA COCTAPEHHBIX CILUIABOB.

41 Omxur 1 u 2 pona. TexHoaornueckue napameTpsl 1 Ha3Ha4YEHHE OCHOBHBIX BUJIOB
OTXKUTa.

42 V3meHeHne CTPYKTypbl M CBOMCTB J1e()OPMUPOBAHHBIX METAUIOB IPU Harpese.
CyIIHOCTb, ABMKYIAsl CHJIA U CTaJUHHOCTh PEKPUCTAIIN3ALIMOHHBIX POLIECCOB.

43 BnusiHue nerupyromux 3J1€MEeHTOB Ha TOIMMOP(U3M Kelle3a U TeMIepaTypsl (ha30BbIX
npespamennii. Kinaccudukarms JID no tuny B3auMOAEHCTBHS C YTIIIEPOAOM.

44 BnusiHue nerupyrommx 3J€MEHTOB Ha TEXHOJOTMYECKHE IMapaMeTpbl TEPMHUECKOMN
00paboTku. Bimsnue JID Ha nmpokannBaeMocTh cTaje
Knaccudukanuss nerupoBaHHBIX CTalleii MO CTPYKTYpe B  pPaBHOBECHOM U

45 HOpPMAaJIM30BaHHOM COCTOsIHUM. Kitaccudukanys nerupoBaHHBIX CTaIEH MO COAEPIKaHUI0
JETUPYIOIIUX JIEMEHTOB.

46 Ocnosable Buabl XTO. CymHOCTb, TEXHOJIOTMYECKHE TapaMeTphl, HazHaueHue. Ctaguu
XTO

47 LlemeHTanus, CymHOCTb, BUABI, POPMHUPOBAHUE CTPYKTYPHI IEMEHTOBAHHOTO ciiost. TO
110CJIE IIEMEHTALINH.

48 AzotupoBanne PopmMHpoOBaHUE a30THCTHIX (ha3 B MIOBEPXHOCTHOM ciioe. [IpenmyiecTBa
Y HEJIOCTaTKH a30TUPOBAHHUS U LIEMEHTALINH.

49 HutpouemenTanus, nnaHupoBanue, OopupoBanue, 11 Gy3noHHasT METAITH3AIHS.

50 CymHoCcTh U BHIBI TepMO-MeXaHH4Yeckord o00paboTku. OcobeHHoctu (hopMupoBaHUs
CTPYKTYpPHbI ¥ cBOMCTB criaBoB npu TMO.

51 Knaccugukaius 1 MapkKHpoBKa KOHCTPYKIIMOHHBIX MaTepranoB. CrielagbHble CTAJIH.

52 I[BeTHBIC crTaBbl. OCOOEHHOCTH CTPOCHMSI, CBOMCTBA, 00JIACTH TPUMEHEHHUSI.

53 HewmeTannnyeckue Marepuaisl (IJ1aCTMACChl, pe3UHBIL, cTeKIa) OCOOEHHOCTH CTPOEHUS,
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CBOWCTBA, 00J1aCTh IPUMEHEHUSI.

54 Kommosummonnsie Marepuaibl. OcCOOEHHOCTH CTPOSHUS, CBOWCTBA, 00JIaCTh
MIPUMEHEHUSI.

7.3.3. Kputepun u HOpMbI OLIEHKH

dopma
NMPoBeIeHUsI
Cemectp N KpuTtepun u HOpMBbI OLIEHKH
NMPOMEKYTOUYHOM
aTTeCTAIlNN
2,3 3a4eT Ecau utoroselii pedTUHT
«3a4TEHO»
cocrasisteT 40 u Ooliee OaIUIOB
Ecau utoroselii pedTHHT
«HE 3aU4TECHO» cocTaBisieT 39 OaJUIOB U MEHeEe

OayIoB
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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, COCTABUTEH 3arsiaBue (3aroJi0BoK) I'ox u3panus oudbamnoTexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBaHue
NMPaKTHKYM, JIP.) 3EC
Marepuanosenenue : yaueOHoe nocodue / 1.
J(tj[' g EZHEIHEEB’ A. bongsipes, C. B. JlaBbi0B, JI. 1.
1 + O ABBAOR, ITonosa, M. H. TropskoB. — Bosoraa : YuebHoe nmocobue 2020 OBbC Jlanp
JI. 1. Ilomoga,
M. . TIoDLKOB Wndpa-Umxenepus, 2020. — 424 ¢. —
O ISBN 978-5-9729-0417-4.
Marepuanosenenue : yueOnuk / C. W.
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 : yueOHoe nocodue /
1O. I1. 3emckoB. — Cankt-IletepOypr :
3 10O. I1. 3emckoB Jlams, 2019. — 188 ¢. — ISBN 978-5-8114- Vuebnoe mocobue 2019 OBC Jlann
3392-6.
4 | Imurpenxo B.I1., MarepuanoBeacHue B 2016 9BC
Mamnyiinosa H.b MAaIIHHOCTPOCHUU [DJIeKTpOHHEIi Y4eOHoe nocodue "ZNANIUM.
coM"

pecypc]




8.2. lonotHuTEIBHAS IUTEPATYPA

Tun (yueOHHMK, ydeOHOE

KoanuyecTBo B

HAY4YHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJji0BoK) I'ox u3panus oudbamnoTexe /
n/n MeTOoAnYecKoe mocoome,
NPAKTHKYM, 1p.) HaumeHoBaHue
P ’ 9BC
1| Comnnes KOII. [u np.]; | CoeruanbHble MaTepUasibl B Y4eOuuk 2014 9BC
nox pex. FO.I1. ConxieBa | MATMHOCTPOCHUH [ DJIEKTPOHHBII "IPRbooks"
pecypc]
2 | O. A. Macanckuii [u MartepuanoBeieHUEe H TEXHOJIOTHH YueOHoe mocobue 2015 9bC
ap. ] KOHCTPYKIIMOHHBIX ZNANIUM.
o COM"
MAaTepPUaIOB [ DNEKTPOHHBIN pecypc]
3 | Apzamacos B.b [u 1p.]; | MarepuanoBeieHHE U TEXHOIOTHS YuebuuK 2011
IOJT pen. KOHCTPYKLIMOHHBIX MaTEpPHUaJIOB 2bC
B. b. Ap3zamacosa, [OneKTpOHHBIN pecypc] «bubnmorex»
A. A. YepenaxuHa
4 | I'.B. KneBuos [u ap.]. Y4eOHoe MocoOue JIJIsl BBIMTOJTHCHUS JlaGopaTopHbIii 2016 Penosuropuit
1a6OpaTOPHOro MPAKTHKYMa 10 IPaKTUKYM my

Kypcy «MarepuanoBeeHue» s
TEXHUYECKUX HaIpaBICHUM
MOATOTOBKHU 0aKaJiaBpoOB
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8.3. Ilepeyens pecypcoB HHPOPMALUOHHO-TEJICKOMMYHHUKAIIMOHHOH CeTH
"UnrepHer"

e «BecTHUK MarHUTOropCcKOro rocyIapCTBEHHOIO TEXHUYECKOro yHusepcurera uMm. [.1.
Hocosay, http://vestnik.magtu.ru

e «Bectnuk Camapckoro rocynapcTBEHHOIO TEeXHHUYECKOoro yHuBepcureta. Cepus:
TEeXHUYECKHe HayKn», http://science.samgtu.ru/node/3 1

o «JIutpé u merammyprus» http:/lim.bntu.by

o «TexHomorus MeTaioB» http://www.nait.ru

o «IlepcriekTuBHBIE MaTepHaibl» http:/ Www.j-pm.ru

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

e Scopus[DnekTpoHHBI pecypc] : pedeparuBHas 6aza mannbix. — Netherlands: Elsevier,
2004— . — Pexxum ocTymna : scopus.com. — 3ari. ¢ 3KkpaHa. — 3. pyc., aHII.

e Elibrary[DnexTpoHHblil pecypc] : HayuHas 3yeKTpoHHast oubnuoreka. — Mocksa : HOB,
2000 . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpaHa. — f3. pyc., aHII.

e SpringerLink[DnekTpoHHblii pecypc] : [0a3a mannbix]. — Switzerland: SpringerNature,

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

e ScienceDirect[DnekTpoHHBIH  pecypc] :  KOJUIEKUMS ~ DJIEKTPOHHBIX  KHUT
mznatenberBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna : sciencedirect.com. —
3ari. ¢ skpaHa. — S3. aHri.

e Cambridgeuniversitypress[DIeKTpOHHBIH  pecypc] @  KypHaJIbl  M3/ATENbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum nocrtymna : cambridge.org. — 3arin. ¢

3KpaHa. — 3. aHri.

e NEICON[OnekTpoHHBId pecypc]| : SJeKTpoHHAas HHGOpMAIMS :@ apXUB HAYUYHBIX
KypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum goctyna : neicon.ru/resources/archive. — 3ari.
C 3KpaHa. — 3. pyc., aHri.

8.4. Ilepeyenb MporpaMMHOro odecrnevyeHust

Ne HaunmenoBanue I1O KoanuectBo PexBu3nTHI 10rOBOpa (1aTa, HOMEpP, CPOK
n/n JIMIECH3HH AeHCTBHSA)
1 Windows 1398 I[Ol:OBOp No 690 ot 19.05.2015r.,
CPOK JAEHCTBHUS - 0€CCPOUHO
Jorosop Ne 690 ot 19.05.2015r.,
5 Office Standart 1398 CPOK JeicTBHs - 6eccpouHo; Jorosop

Ne 727 or 20.07.2016r., cpok
JEeNUCTBUS - OECCPOUHO



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 maTrepuaJIbHO-TEXHUYECKOH 0a3bl,

HEo0X0AuMOM A

OCYIIECTBJICHUA OﬁpaSOBaTeHLHOI‘O nmpounecca mo IMCIUuIIJINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, Ja0opaTopuii, MACTEPCKUX U
Ne Ap- 001EKTOR /1715 NPOBECHHs . IlepeyeHb 0OCHOBHOTO 000PYAOBAHMA
N/ | NMPaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
NMOMEILIEeHUH VI CAMOCTOATEIbLHOMI
padoThl 00y4aromuxcs (HoMep ayAuTOpHUH)
Jlaboparopust "TepmooOpaboTka Cronbl y4eHHYECKHE JABYXMECTHBIE, CTOJ
MaTepuanoB" YueOHas ayuTOpus 17 1a00paTOPHBIH, CTOJ MPEnoaBaTeIbCKHIA,
MIPOBEICHUS 1TAOOPaTOPHBIX PadoT. CTYJ IIpenoaaBaTeNIbCKUM, J0cKa
1 E-105 ayIUTOpHAast (MenoBas),
MeTajutorpaduueckuii Mukpockon MHM-
7. Ileun, TBEpOMEPBI, TEPMOIIAPHI, CTAHOK
IIOJINPOBAJIbHBII
YyeOHast ay TMTOPUS JIsl IPOBEICHIUS Cronsl YYEHUUYECKHUE (MOHOOTIOKM)
3aHATHH JEKIIMOHHOTO THIa. Y4yeOHas JIBYXMECTHBIE, CTOJI IPENOAABATEIIbCKUN,
ayJIMTOpUS AJIs IPOBEACHUS 3aHATHI CTYH IIpenoaaBaTeNbCKUM, J0cKa
CEeMMHAPCKOro THMa. Y4yeOHas ayAuTOpus U | ayAuTopHast (MesioBasi). DKpaH HaBECHO,
KypCOBOT'O IIPOEKTUPOBAHUS (BBIOIHEHUS CTallMOHApHBI  MPOEKTOp, IMpoIECcCOp,
2 | KypcoBbIX paboT). YueOHas ayAUTOPHS IS MBIIIb  KOMIIBIOTE€pHAs,  MyJbT  JUIS
IIPOBEJIEHUS TPYNIIOBBIX U UHANBUIYAJIBHBIX | IPOEKTOpa
KOHCYJIbTAllMi. YueOHas ayTuTopus 1Jis
IIPOBEJICHUS 3aHATUN TEKYLIETO KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALUU.
I'-326
JlaGopaTopus «Metaorpapus». Croisibl y4eHMUYECKUE JABYXMECTHBIE, CTOJI
VYuebHas ayTUuTOpHS 111 IPOBEICHUS 1a00paTOPHBIM, CTOJ MPENoaBaTeIbCKHIA,
nabopaTopHbBIX paboT. CTyJ MPENo1aBaTeIbCKUM, JIOCKa
3 | E-204 ayIUTOpHAast (MenoBas), MaKeTbl
KPUCTAJITIMYECKHUX PELIETOK, aTiac
MUKpPOCTPYKTYP, MeTauIorpagpuuecKuii
Mukpockorn MUM-7.
Komnbrotepnsiii kiacc. Yuebnas aynutopus | CTonsl YUYEHUYECKUE JIByXMECTHbBIE
JUISL IPOBEICHUSI 3aHATUH JIEKIIMOHHOTO THIA. | (MOHOOJIOK), Jlocka TpexCeKIMOHHAas
VYuebHas ayTUuTOpHS 111 IPOBEICHUS ayJIuTOpHast (MenoBas), CTOJ
VYuebHas ayTUuTOpH 111 IPOBEICHUS IIpenoaaBaTeNbCKUM, CTYJ
na0opaTOpHBIX paboT. YueOHas ayAuTOPHS IIpenoaaBaTeNbCKUM, IIPOEKTOP
JUISL KypCOBOI'O IPOEKTUPOBAHUS MYJIBTUMEIUNHBIN,OKPAaH AJI IPOEKTOopa ,
4 | (BBIIOSHEHHS KYPCOBBIX padoT). YueOHas TymO0a HamojpHas. TyMm0a HaCTOJbHAS,
ayJIMTOpUS JIs IPOBEACHMSI TPYIIIIOBBIX U Kadenpa
WHIANBUAYATBHBIX KOHCYJIbTAMK Y4ueOHas
ayJIMTOpUS AJIs IPOBEACHUS 3aHATHI
TEKYLIEro KOHTPOJIS ¥ MPOMEKYTOUHON
aTTeCcTallUu.
E-214
VYuebHas ayTUuTOpHA 111 IPOBEICHUS Croubl YUYEHUYECKUE TPEXMECTHBIE
3aHATUN JEKIMOHHOTO THIA. Y4eOHas (MOHOOJIOKH), CTOJI TPENOoJaBaTEIbCKHMA,
S | aymuropus Ui IPOBEACHHUS 3aHATUN CTYI MPENOJABATENbCKHM, JIOCKa
CEeMMHAPCKOro TUIA. Y4yeOHas ayAUTOpHs UI | ayAUTOpHAs (MenoBas), Kadenpa
KYPCOBOT'O IPOEKTUPOBAHUS (BBIIOJIHEHHUS HACTOJIbHAs
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n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHEeTOB, Ja0opaTopuii, MACTEPCKUX U
Ap. 00BEKTOB /1JIs1 NPOBEACHUSs
NPAKTHYECKUX 1 J1a00paTOPHBIX 3aHATHI,
NMOMEILIEeHUH VI CAMOCTOATEIbLHOMI
pa6oThl 00y4yaomuxcs (HoMep ayAuTOPUN)

IlepeyeHb 0OCHOBHOTO 000PYAOBAHMA

KYpCOBBIX paboT). YueOHast ay TuTOpust st
MPOBEACHUS TPYNIOBBIX U UHANBUYAJIbHBIX
KOHCYJNbTaIil YueOHast ay AUTOPUS JUIS
MPOBEACHUS 3aHIATHI TEKYILEro KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu. ['-302

Kommnbrorepnsiit  kmacc. [lomemenue s
CaMOCTOSITENILHOU paboTHI. VYueGHast
ayIuTopus  JUIsl  IIPOBEJEHUS  3aHATHU
CEeMHMHAPCKOro TUMa. Y4yeOHas ayAUTOpUs IS
KypCOBOTO TPOEKTHUPOBAHUS (BBIIOJIHEHMS
KypCOBBIX paboT). YueOHas ayauToOpHs IS
IIPOBEJEHUS TPYIIOBBIX M WHIUBUAYAIbHBIX
KOHCYyJbpTalMil. VYueOHasg ayauropus Ui
IIPOBEJICHUS 3aHATUN TEKYLIEr0 KOHTPOJIS U
IIPOMEKYTOYHON aTTECTALUU.

I'-401

Cron ydyeHuueckui-26 mr., cTyn-26 ImiT.,
KOMITBIOTEP C BBIXOJOM B CETh HMHTEPHET-
16 .
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