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Pacnpeneneﬂne JaC0B JUCIHMIIMHBI IO CeMECTPaM
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COI''TACOBAHO
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YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHoTexHONIOTMH, MaTepUAIOBEICHUE U MEXAHHKA

(mpotokon 3acenanus Nel ot « 31 » 08 2019)r



1. Ilean ocBoeHHMsI AUCHUILINHDBI

Ilenp oOcBO€HMS OUCLMIUIMHBI — IIO3HAHME TIPUPOABI M  CBOMCTB MAaTEpHAJIOB,
3aKOHOMEPHOCTEH HUX HW3MEHEHHs IPH BO3JCHCTBUU PA3IUYHBIX (AKTOPOB, a TaK XKe
CIOCO0OB MPUIAHHSI OCOOBIX CBOWCTB MaTepuanaM s ux 3(h(PeKTUBHOM HKCIUTyaTaIiH.

2. Mecto aucuuminnsel B ctpykrype OIIOITI BO

JIMCUMIUTMHBI ¥ TPAaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs MaHHAs TUCIUILIMHA!
bu3uKa, XUMHUS.

JIMCUMIUTMHBI U TIPAKTHKH, JJIs KOTOPBIX OCBOCHHE TAHHOW TUCIUILIMHBI HEOOXOIMMO Kak
MpPEALIECTBYIOLIEE: DOneTpoTexHuKka M JJeKTpoHUKa, CrnenuanbHble TEXHOJOTMU B
MAaIllMHOCTPOCHUHU, MeTaulopexyle CTaHKd, Teopuss pe3aHus METaioB, TEeXHOJIOrus
MalIMHOCTPOEHUsI, MeTamiopexxyme HHCTPYMEHTbI 1 MHCTPYMEHTallbHas OcHAcTKa, MHxenepHo-
MCCJIeI0BaTEIbCKUE PA0OTHI B TEXHOJIOTUU MalTMHOCTpOoeHust, [loaroToBka K nporeaype 3aiiuThl 1
npouenypa 3amutsl BKP.

3. Ilnanupyemble pe3yabTarbl 00y4eHHs

®opmupyeMbie U NHgukaTopbl Iliianupyemsblie pe3yabTarhbl
KOHTPOJIMpYyeMble MOCTHKEHM S o0yueHust
KOMIIEeTeHIHHU KOMIIeTeHIUii
(Koa 1 HAMMEHOBAHUE)
3HaTh: CHEIUATIbHYIO
OK-5 TEPMHHOJIOTHIO, METOIUKU
CIIOCOOHOCTH K caMOOpranmM3anuu  Hu CaMOO6y‘IeHI/I${

CaMOO6p330BaHI/IIO CaMOO6pa3OBaHI/IH.

YMeTh: NoTy4aTh 3HaHUS U3 pa3-
JVYHBIX HHPOPMAITHOHHBIX HC-

TOYHHKOB
Braners: HaBBIKAMHU
HUCIIOJIL30BAHUS crienMaJbHON
JUTEPATYPHl U METOANKAMHU
MOUCKa uH(pOpMaLuK
uTeparype u HWurepner-
pecypcax

IK-1 3HaTh: COCOOBI PALMOHATHEHOTO

CIIOCOGHOCTH ~ NMPUMEHATH  CIIOCOOBI HCIIOMB30BAHHS HEOGXOIMMBIX

PAaLMOHAIBLHOTO WCTIOJTb30BAHUS

BH/IOB PECYPCOB B MAIIIMHO-
CTPOUTENHHBIX MPOU3BOJICTBAX
BBIOMPATh OCHOBHEIE U BCIIOMO-
raTejibHbIe MaTepHalIbl ISt
HM3rOTOBJICHUS U3JIEJINM, CIIOCOOBI
peanu3anuyu OCHOBHBIX
TEXHOJIOTHUYECKUX MTPOIIECCOB;
(PM3UYECKYIO CYIIIHOCTD SIBJICHHIH,
MIPOUCXOSAIINX B MAaTEpUaIax B
YCIIOBHUSIX TIPO-U3BOJICTBA U
IKCILIyaTal[|K

HEOOXOOUMBIX  BHAOB  PECYpcOB B
MalIMHOCTPOUTEIBHBIX  MPOU3BOJICTBAX
BBIOMpaTh OCHOBHBIC M BCIIOMOTATEIbHBIE
Marepuaibl OJIs1I HU3TrOTOBJICHUA I/I3)Ie.HI/II\/’I
COCO0BI peanuzanuu OCHOBHBIX
TEXHOJOTHUECKUX MPOLIECCOB,
AHAJIUTUYCCKHUEC HW YHCIICHHBIC MCETOIbI
mpu  pa3pabOTKe MUX MaTEeMaTHIECKUX
MOJIETICH a TaK K€ COBPEMEHHBIE METOJbI
pa3paboTKu MaJIOOTXOJTHBIX,




SHEProcOEePeralImux ©  IKOJIOTHYSCKU
YHUCTBIX MaIlIMHOCTPOUTEIBHBIX
TEXHOJOTUH1

YMeTh: IPUMEHATH CITIOCOOBI
PaIMOHATBHOTO UCTIOE30BAHHUS
HEOOXOIMMBIX BU/IOB PECYPCOB B
MAaITUHOCTPOUTEIBHBIX
MIPOU3BOJICTBAX BHIOUPATH
OCHOBHBIC U BCTIOMOTATEIILHBIC
MaTepuabl JJIsl U3rOTOBICHHS
H3IETH CIIOCOOBI peaTH3aITii
OCHOBHBIX TEXHOJIOTUYECKUX
MPOLIECCOB, aHAJTUTUIECKUE U
YHUCIICHHBIC METOJIBI TIPH
pa3paboTKe UX MATEeMaTHYECKUX
MOJIeJIeH a TaK e COBpEMEHHbIE
METOZBI pa3padoTKu
MaJOOTXOIHBIX,
3HEpProcOeperamIux u
3KOJIOTHYECKHU YUCTHIX
MAaIIHHOCTPOUTEIHLHBIX
TEXHOJIOTHI

Bnaners: HaBbIKaMu
HCHOJIb30BaHMSI HEOOXOIUMBIX
BUJIOB PECYPCOB B
MAaIIMHOCTPOUTENBHBIX
NPOM3BOJCTBAX; HABBIKUMH
BBIOOpA OCHOBHBIX U
BCIIOMOTaTEIbHBIX MaTepHaIbl
JUIsL U3TOTOBJICHUSI W3JICITHIA.

[1K-2

CIIOCOOHOCTHL  HCIOJIB30BAaTh  METObI
CTaHJAPTHBIX HUCIBITAaHHUI Io
ONPEAEIICHUIO (hU3HKO-MEXaHUYECKHUX
CBOMCTB M TEXHOJOTHMUECKUX IMOKa3aTeliei
MaTepHUalioB u TOTOBBIX
MAaIlIMHOCTPOUTENbHBIX HU3ICITNH,
CTaHJapTHbIE METOJIBI AX
MIPOEKTUPOBAHUS, MPOrpPECCUBHbBIE
METO/JIbl IKCIUTyaTallul U3JEIUI

3HaTh:METOMBI CTAHAAPTHBIX
HCTIBITAHUI IO ONPEEIEHUIO
(hM3UKO-MEXaHUYECKUX CBOWCTB
Y TEXHOJIOTHYECKHX TOKa3aTesei
MaTepHuajoB U TOTOBBIX
MAaIIMHOCTPOUTEIBHBIX U3/ICIINH,
CTaH/IapPTHBIE METOJIBI X
MIPOEKTUPOBAHUS,
MIPOrPECCUBHBIE METOIbI
SKCILTyaTaIluu

H3JIETUH, KOMIIEKC CBOMCTB,
o0ecrneunBaronui
paboTOCIIOCOOHOCTD 1
HAJIe)KHOCTh W3JICIUH.

YMeTh:  NPUMEHATH  METOIBI
CTaHJAAPTHBIX HUCHIBITAaHUN JJIsA
OTIpefieTICHUsI  XapaKTEPUCTHUK
MEXaHUYECKUX CBOWCTB
MaTepUaJIOBU TEXHOJIOTHYECKUX
IoKas3aTellel  MaTepuajgoB |
TOTOBBIX MAaIIMHOCTPOUTENIBHBIX
4160 (=) 13071

Bramers: HaBBIKaMu BEIOOpA
MaTepuaia Juisi KOHKPETHBIX
YCIIOBHUH JKCILTyaTaIl|H,
00paboTKN MaTeprasos,
KOHTPOJISI KAYeCTBa; HABBIKHMHU
MIPUMEHEHUS CTaHIAPTHBIX




METOJIOB TPOEKTUPOBAHUS
U3JEIUN B MAIIMHOCTPOEHUU

[K-22

CIIOCOOHOCTh BBIOMPATh METOJBI H
CPeICTBa M3MEHEHHS DKCILTYaTaIllHOHHBIX
XapaKTePUCTUK 17631 (S 12071
MaIlIUHOCTPOUTEIBHBIX MIPOU3BOJICTB,
AHATU3UPOBATh UX XaPAKTEPUCTUKU

3Hath:  (aAKTOpPBl M CHOCOOBI
YIOPOYHEHHS W Pa3ylNpOYHEHHUs
MaTepHaos; ToCIIe10Ba-
TETHLHOCTh (hopMHupOBaHUS
CTPYKTYpHI " CBOWCTB
MaTepuajoB B 3aBHCUMOCTH OT
BU/Ia BHEITHETO BO3/ICHCTBHSL

YMeTh: BRIOMPATh METOMBI H
CpEeJICTBA U3MEHEHUS IKCIUTyaTa-
[IMOHHBIX XapaKTEPHUCTHK U3e-
JUH MallTMHOCTPOUTEIBHBIX ITPO-
W3BOJICTB, aHAJIM3UPOBATH UX Xa-
PaKTEepPUCTUKH

Brnaners: MeTogamMu MoaeIupo-
BaHMsI CBOMCTB MAaTepUajoB U
U3JIETIUI Yepe3 COBPEMEHHbIE
Croco0bI 00pabOTKH; HaBBIKAMU
aHajiM3a CTPYKTYPHI U CBOICTB
MaTepHasoB.




4. CTpyKTYpa U coJepkaHue JUCUMUILIMHbI.
4.1. M u TKM-1

Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueoHoO¥#i paGoThI)

Cemect

Oonbem,

Banasl

HHurepak
THB, 4.

®DopMbI TEKYLIETO
KOHTPOJIsl (HaMMeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

JIek 1

Beenenne. AToMHO-
KPUCTAJUIMYECKOE CTPOCHUE
MetaiioB. UHunpoBanue
aTOMHBIX IIJTIOCKOCTEH B
HaIIpaBJICHUM.

Bormpocs! k 3auery

1,2

Mopyns 1

JIab 1

AHanM3 KpUCTAIITNYECKOTO
CTPOEHUS METAJUIOB U CIIaBOB

Kommekr 3aganuii k j1.p. 1

Monyns 1

IIp 1

AHanM3 KpUCTAIITNYECKOTO
CTPOEHHUSI METAIJIOB: OTpeeTIeHIe
OCHOBHBIX XapaKTEPUCTHUK
3JIEMEHTAPHBIX siueeK bpass,
WHAWLIAPOBAHNE aTOMHBIX
IJIOCKOCTEN U HAIIPABIICHUH.

Kommnekt 3aganuit ais [p 1

Monyns 1

Jlex 2

JleeKThI KPUCTATUTUYECKOTO
CTPOEHUSI: TOUCYHBIE, THHEWHBIE,
MMOBEPXHOCTHBIE. METAJIOB U UX
BJIMAHUC HA q)HSI/I‘IeCKI/Ie u
MEXaHUYECKHE CBOMCTRA.

BOHpOCBI K 3a4CTy

3,4




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlek 3

Brusiaue nedexron
KPHCTAIUTMYECKOTO CTPOCHHUS Ha
¢du3nuecKue U MeXaHUIeCKre
CBOMCTBA METAJIJIOB.

Bormpocs! k 3auery
5,6

Monayns 1

JIa6 2

Makpockonu4eckuil aHaIu3
(MakpoaHan3) CTPYKTYpPhI
METaJUINYECKUX MaTEPUaIoB.
MUKpPOCKONUYECKUN aHATH3
(MHUKpOaHaJIN3) CTPYKTYPHI
METaJUIMYECKUX MaTepUaIoB

KowmmiekT 3aganuii x j1.p. 2

Monyns 1

IIp 2

ITocTpoeHre aTOMHBIX TIIOCKOCTEN
Y HaIlpaBJICHUH 10 3aJJaHHBIM
uHaexkcam Musiepa.

Kommnekr 3aganuit as [p 2

Monyns 1

Jlex 4

Kpucranmmusanus 4ucThix
MeTaJuIoB. MeXaHU3MBbI
3apO’KAEHHS M POCTa KPHCTAJUIUTOB.

Bomnpocer k 3auery 14,15,17




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

JIek 5

3aKOHOMEPHOCTH KPUCTAIIM3aLNH,
Kpussie Tammana. 'omorensas u
reTeporeHHas KpuCTaJUIM3allu.
MonuduimpoBaHue CIIIaBOB.
CrtpoeHue ciuTKa.

Bomnpocs! k 3auery 18,22

Monayns 1

JIao 3

ITocTpoenue quarpaMmel
COCTOSIHUS CILIaBa TEPMUUYECKUM
METO/IOM

Kowmmekt 3aganuii k j1.p. 3

Mopyns 1

IIp 3

.Mertozas! onpeneneHus
KOHLICHTpalliy BaKaHCUU U
MECKY3CJIbHBIX aTOMOB, DQHEPTUU UX
00pa30BaHMs U YJHEPTUU aKTUBAIIH
murpauuu. Pacuer MouHocTu
BeKTOpa broprepca, sHepruu
JIMCIIOKAIIUI U CUJI, IEUCTBYIOIINX
Ha JIUCJIOKAIUIO.

Kommext 3aganuit ais [p 3

Mopyns 1

Jlek 6

CmnaBbl. @a3el B METAINIMYECKHUX
cruiaax. [Ipaswuno ¢a3 'nboca.

Bomnpocs! k 3auety 16,19




Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
9 N Bauabl KOHTPOJIs1 (HaMMEeHOBAHUE
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monyns 1 |Jlek 7 | /lnarpaMmsi COCTOSIHHUS 2 2 - Bompocsr k 3auery 20,21
JIBYyXKOMIOHEHTHBIX cucteM. J1C
CIUTaBOB, 00PA3YIOLINX TBEP/IbIC
PacTBOPBI C HEOTPAUYEHHOU
pactBopumocTtsio. JIC crutaBos,
KOMITIOHCHTBI KOTOPBIX
HEPaCTBOPUMEI B TBEPIOM
COCTOSIHHUH.
Monynb 1 |JIa64 | AHanu3 quarpamMm COCTOSHHS. 2 4 5 2 KommekT 3aganuii x 1.p.4
®Da30BBIN U CTPYKTYPHEIH pa3oop.
W13,
Mopyns 1 |1Ip 4 Pacuer nuarpamm coctosiHus 2 2 5 - Kommnekr 3aganuit ais [p 4

JIBYXKOMITOHETHBIX CHCTEM.
Omnpenenenre XUMUYECKOTO
COCTaBa ¥ 0OBEMHOTO COOTHOIICHHS

thas.




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlex 8

JlnarpamMMbl COCTOSIHUS CILIaBOB,
00pa3yrIuX orpaHHYCHHBIC
TBEpJble pacTBOPHI. J(narpamMma c
3BTEKTUKOU. [lnarpaMMebl
COCTOSTHUSI CIIJIaBOB C
00pa3oBaHHEM MPOMEKYTOUHBIX

¢as.

Bonpocs! k 3auery 20,21

Monayns 1

Jlex 9

JlnarpaMMbI COCTOSIHUSA CILTIABOB C
MEPUTEKTUYECKUM U HBTEKTOUAHBIM
MIPEBPALLECHUSMU.

Bonpocsr k 3auery 20,21

Monyns 1

IIp 5

AHanu3 tuarpammsl coctosHus Fe-
C. Onpenenenue CTpyKTypHl,
(a30BOro cocraBa, XUMUYECKOTO
cocTaBa M 0OBEMHOTO
COOTHOIIEHHS (a3 YrIepOIUCThIX

CTA T[Pﬁ TN NARTITIAUHETY

Kommnekr 3aganuit ans [p 5

Mopyns 1

JIaG 5

UccnenoBanue cTpyKTyphl
YIJIEPOJUCTBIX CTAJIEN B
PaBHOBECHOM COCTOSIHUHM METOJIOM
MHKpOaHaIu3a.

Kommnekr 3amannii k 1.p. 5

Monyns 1

Jlek 11

Huarpamma coctosiHust «Fe-FesCh.
®da3pl, THHAN, KPUTHIECKHE TOUKH.
CrpykTypooOpa3oBaHue crajei

Bormpocs! k 3auery 23,24.25

10



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlex 12

Huarpamma cocrostans «Fe-Cy.
CrpykTypooOpa3oBaHue OebIX U
rpadUTH3UPOBAHHBIX YyTYHOB.

Bomnpocsl k 3auery 26,27

Mopyns 1

JIab 6

HccnenoBanue CTpyKTyphl
YIIIEPOAUCTHIX YYT'YHOB METOIOM
MHUKpPOaHaIN3a.

Kommekr 3aganuii k 1.p. 6

Mopyns 1

IIp 6

Omnpenenenue Gopmbl rpad@UTHBIX
BKJIFOYEHMH COTJIACTHO
I'OCTy3443-87.

Komnnekr 3ananuii nis [p 6

Mopyns 1

Cm.p.

CamocrosTenbHas paboTa 1mo
M3YUYEHHUIO CIIeIIMAIbHOMN
JTUTEpaTyphl U 0(OPMIICHHIO
ma00PaTOPHBIX U MPAKTHIECKUAX
pabor.

11,75

Monymn 1

ITA

HpOMC)KYTO‘-IHaH aTTeCTalusAa

0,25

11



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Mopyns 2

Jlek 13

H3MeHeHue CBOMCTB METAJIOB U
CI1aBOB 0e3 (ha30BBIX
IIPEBPALLICHHMN.
DKCcrepuMeHTaIbHbBIE
3aKOHOMEPHOCTH TUIACTUYECKOU
nedopmaruu. JlepopManmoHHOE
YIIPOYHCHUE.

Bormpocs! k 3auery 7,8,9

Monynsb 2

JIab 7

HcneiTanue maTepuaioB Ha
TBEPAOCTD

Komnnexr 3aganuii k j1.p. 7

Monyisb 2

Jlex 14

Knaccudukarus u Bupt
MEXaHUYECKUX HUCIIBITAHNMN:
CTaTHYECKUE, JUHAMUYECKHUE,
yCTaJIoCTHBIC. MeXaHUUeCKUe
CBOMCTBA U MX XIPAKTEPUCTHKH.

Bomnpocs! k 3auery 10,11

Monynsb 2

JIab 8

Ucnpitanue oOpasnos Ha
pacTsDKeHHe.

KowmrmuiekT 3aganuii x 1.p. 8

Monyisb 2

IIp 7

OmpeneneHne MEXaHMIECKIX
CBOICTB IO TMarpamme
pacTsbKeHusl.

Kommnekr 3aganuii ans [p 7

12



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH

(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO

KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Mopyns 2

Jlek 15

Cratuueckoe HarpyKeHue.
HcnpiTanue MeTaIOB Ha
TBepAOCTh. McnibiTanue Ha
pacTsDKEHHeE.

Bomnpocsr k 3auery 11,12

Mopyns 2

Jlek 16

JMHaMHYEeCKOE U [IUKINYECKOE
HarpykeHue. VcnsiTaHue Ha
YAAapHYIO BA3KOCTb U YCTaJIOCTb.
MexaHu3MBbl pa3pyLICHHs

Bonpocsl k 3auety 12

JIaG6 9

Onpenenenne yaapHOH BA3KOCTH
Marepuaia.

KowmrmiekT 3aganuii x 1.p. 9

JIa6 10

VcranoctHas MNPOYHOCTDb
Martepualia

KommiekT 3aganuii k a1.p. 10

Monyisb 2

IIp 8

[uknuueckoe HarpyxeHue.
OrnpezaeneHye napaMeTpoB LUK
Harpy>KeHHUsl.

Kommnekt 3ananuit ans [p 8

Mopyns 2

Jlex 17

MexaHn3MBl pa3pyLIeHHs
METAJUINYECKUX MaTepUasoB:
BA3KOE, XPYIIKOE, KBa3UXPYIKOE,
BA3KO-XPYNKOE, CMEIMIAHHOE,
YCTaJIOCTHOE.

Bormpocs! k 3auety 13

13



Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
9 N Bauabl KOHTPOJIsA (HAaUMEHOBaHUE
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Mouynp 2 |JIa6 11 | BiansHue X0JN0HON MIIaCcTHIECKO#H 2 2 5 2 KommiekTt 3aganuii x i1.p.11
nedopMaliy Ha TBEPAOCTh
MeTaujia.
JIa6 12 | ®pakrorpaduueckuii aHaIHU3. 2 2 5 KommekT 3aganuii x a1.p.11
Monyns 2 |IIp 9 AHanu3 NpUYHH pa3pylIeHUs 2 2 5 - Kowmmekr 3aganuit as [p 9
3IIEMEHTOB KOHCTPYKLUH.
CamocTositenbHast paboTa 1o 2 8
HN3YyUYCHUIO CHCHI/IaHLHOﬁ
JTUTEPATYPHI U OPOPMIICHUIO
J1a00PATOPHBIX U MPAKTUUECKUX
pabor.
Mopyns [Tocemaemoctsb 2 10
1,2 bb
Mopyns AHKeTHpOBaHHE
1,2
Monynb Tect ntorosslii 2 2 100 HToroBoe TecTUpOBaHUE
1,2
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
9 N Banasl KOHTPOJIsA (HAaUMEHOBaHUE
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Hroro: 108 |(100+100)\2

Cxema pacyera UTOroBoro 0auia aiasi o4Hou ¢gopmbl o0ydeHus: (Tekymmid pedTHHr + pe3yJbTAT HTOrOBOI0 TeCTHPOBaHUs)/2+
bb(ecau Bb npexycmorpeHnsr)
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4.2. M u TKM-2

Bun
. ®opMBbI TEKyHIET0
Mopnyasb | yueono | Haumenoanue tem 3ansatuii | Cemect | O0bem, HHurepak P ym
. . Bajibl KOHTPOJIsA (HAaUMEHOBaHUE
(paznen) i (yueoHoO¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Moy 3 | Jlex 1 I[IpeBparienus B yriaepoaucToi 3 2 Bomnpocsr k 3agety 30
cranu npu Harpese. Poct
ayCTEHUTHOI'O 3€pHA IIPU HarpeBse.
Monynsb 3 | JIa6 1 Ompenenenue pazmepa 3epHa 3 4 5 Kommekr 3aganuii k j1.p. 1
CTaJiIn METOAOM MHUKpPOAaHAJIN3a.
Mopyns 3 |1Ip 1 AHanu3 1uarpamMmsl 3 2 5 Kommnekt 3aganuit ais [p 1
U30TEPMHUYECKOIO pacraja
ayCTCHUTA.
Mopnyns 3 |Jlek 2 | 30Tepmuyeckuii pacmaj 3 2 Bompocs! k 3auery 30

NEePEOXIIaXKICHHOTO ayCTCHHUTA.
Bnusnane CKOPOCTH OXJIAKACHUS Ha
JCTIEPCHOCTH (heppuTo-
[IEMEHTUTHBIX CMECEH.
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO

KOHTPOJIA (HaI/IMeHOBaHI/Ie

OLIEHOYHOI'0 CPeACTBA)

Mopyns 3

Jlek 3

Knaccuduxarms sumos
TEPMHUYECKOH 00paboTKH.
[Mapametpst TO u hakTopsl,
Biusrone Ha Hux. Omkuru 1 u 2-
ro poxa. TexHonoruueckue
napameTpbl, Ha3HaueHHe, BBIOOD
DEKUMOB.

Bomnpocsl k 3auety 32

Mopyns 3

JIab 2

OTXUT ¥ HOpMaNTK3aLUs
YIJIEPOIUCTOM cTamnu.

Kommekr 3aganuii k j1.p. 2

Monyns 3

Ip 2

Haznauenne 0CHOBHBIX BHIIOB
OTXHTa U aHaJN3 JeQEKTOB,
YCTPaHUMBIX OTXKUTaMu 1 u 2
POJIOB.

Kommnekt 3aganuit as [p 2

Monyis 3

Jlex 4

IIpoueccsl, mpocxoasinye B
Je(hOPMUPOBAHHBIX CIUIABAX MPH
Harpese. CyIIHOCTb U CTaJUHHOCTb
PEKPHUCTAIITN3AINOHHBIX

Bomnpocsr k 3auery 14,15,17

Monyis 3

Jlex 5

MapTeHCUTHOE NpeBpalicHUE.
Oco0EHHOCTH, KHHETHKA.

Bomnpocsl k 3auery 31

Monayns 3

JIao 3

PexpucraninzainoHHBIA OTKUT
CcTaJIel.

Kommnekr 3agannii k 1.p. 3
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Mopyns 3

IIp 3

DopMUPOBAHUE CTPYKTYPHI CTATIECH
B IIpoliecce 3aKaiku. BiausHue
TEXHOJIOTUYECKUX ITapaMETPOB
3aKaJIKU Ha CTPYKTYPY U CBOMCTBA
crajiei.

Kommekt 3aganuit ais [p 3

Mopyns 3

JIex 6

3akanka ¢ moJuMophHBIM U 03
NOJIUMOP(HOTO TPEBpPAICHHS.
Buael 3akanku.

Bormpocs! k 3auery 33,39

Monyis 3

Jlex 7

BrnusiHue pa3nnyHbIX GakTopoB Ha
MapTEeHCUTHOE MPEBPAaILECHHUE.
Crioco0Osr 3akanku. [Ipsmoe u
o0paTHOE MapTeHCUTHBIE
npeBpanieHuss DPPeKT namsaTu

(hOpMBI.

Bomnpocsl k 3auery 31

Monyis 3

JIa0 4

3akanka yriaepoaucTon u
JIETHPOBAHHOMU CTaJIH.

KommekT 3aganuii x 1.p.4

Monyis 3

IIp 4

AHanu3 TepPMOKMHETUIEKHIX
JMarpamm pacrnajia ayCTeHHTA.

Kommnekr 3aganuit ais [p 4
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Mopyns 3

Jlex 8

[IpeBpamienus npu oTImycKe.

Bomnpocsl k 3auery 35

Monyns 3

JIex 9

IIpoueccel crapenus. Bausinue
TEMIIEPaTyphl U BPEMEHU BBIICPKKU
Ha CTPYKTYpY U CBOICTBa
CTaperolIUX CIUIaBOB.

Bormpocs! k 3auery 39

Monyns 3

IIp 5

AHanu3 1 BEIOOp PEKUMOB
otmycka craneit .dopmupoBanue
CTPYKTYPBI CTaJIEH B Ipoliecce
OTITYCKA.

Kommnekr 3apannii miist Ip 5

Monyis 3

JIab 5

OTIycK yriaepoaucTON CTaH.

Kommekr 3aganuii x a1.p. 5

Monyis 3

Jlex 11

ITpokanuBaeMocTh u
3aKaJIMBAEMOCTD CTaJIeH.
JlerupoBaHHBIE CTAIH.
Knaccudukaryst JID 1o BiusHuIO
Ha MoIuMopdu3M | 1o
B3aMMOJICHCTBHUIO C YIIIEPOIOM.

Bomnpocs! k 3auery 33,38

Monyns 3

Jlek 12

BinsiHMEe nerupyronmx 3J1€MEHTOB
Ha (ha30BbBIC IPEBPAECHUS B CTAIISIX.
BrusiHue nerupyomux 31eMeHTOB
Ha TEXHOJIOTHYECKUE TTapaMeTPhbI

TO.

Bomnpocsl k 3auery 38
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
9 N Banasl KOHTPOJIsA (HAaUMEHOBaHUE
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Mopyns 3 |JIab 6 | Biusnue xonuyectsa yriaepoaa Ha 3 2 5 2 KomrmuiekT 3aganuii x 1.p. 6
TBEPAOCTh 3aKAJICHHOU
YIJIEPOJUCTOM CTalu.
Monyis 3 |IIp 6 Bri0op craneii mo 3a1aHHBIM 3 2 5 Kommunekr 3apanunii myis [p 6
IIPOYHOCTHU U IIPOKAJTIUBAEMOCTHU.
Monynb 3 |JIa6 7 | BiusHue CKOPOCTH OXJIAXKICHUS 3 4 5
Ha TBEPAOCTh YIIIEPOIUCTON
CTalu.
Monyis3 |Cm.p. | CamocrostensHas pabora o 3 53,75
M3YUYEHHUIO CIIeIIMAIbHOMN
JTUTEpaTyphl U 0(OPMIICHHIO
1a00PaTOPHBIX U MPAKTHIECKUAX
pabor.
Mopynu 3| ITA [IpomexxyTouHas arrecranus 3 0,25 -
Monyie 3 | JIex 13 | Xumuko-TepMudeckas 00padboTka. 3 2 2 Bomnpocsr k 3auety 40

CYIIIHOCTB, OCHOBHBIC BHbI U UX
Ha3HA4YCHUC.
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
(pasnen) i (yueBHoii padoThi) p . Banasl THE, 4. KOHTPOJIsA (HAaUMEHOBaHUE
OLIEHOYHOI'0 CPeACTBA)
padoThI

Monynb 3 |JIa6 8  |BinusiHue nerupyrommx 3 4 ) - KommuiexT 3aganuii K 1.p. 7
3JIEMEHTOB Ha MPOKAINBAEMOCTb
CTaJIH, OTNIPEACIIAEMYI0 METOIOM
TOPLIEBOM 3aKaJIKU

Monyib 3 |Jlek 14 | Tepmo-mMexanuueckas oopaboTka. 3 2 2 Bompocsr k 3auety 40
OcHoBHbIE BUIBL. OCOOEHHOCTH
(hopMUPOBaHUS CTPYKTYPHI CTAIEH
u cruaBoB npu TMO.

Monyne 3|J1a6 9 | BriusHue nemeHTanuu Ha 3 4 5 KommiekT 3aganuii x 1.p. 8
MHUKPOCTPYKTYPY U TBEPJOCTh
YIIEPOAUCTON CTaH.

Monyns 3 [IIp 7 MuKpocKonM4IeCKUXii aHaIm3 3 2 5 Kommnekt 3amanuit mist [p 7
A30THUPOBHHBIX CJIOCB.

Mopynb 4 |Jlek 15 |JlerupoBaHHbIE HHCTPYMEHTAJIbHBIE 3 2 - Bormpocs! k 3auery 41

Y KOHCTPYKIIMOHHBIE CTATN
CIELIMAJIBHOIO Ha3HAYCHHUSI.
Obnactu npuMeHeHusI.
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Mopyns 4

Jlek 16

LiBetHbIe crtaBbl ( MEIHBIE,
AIIOMUHHEBEIEC, MarHUEBHIE,
TUTaHoBbIe). OCOOEHHOCTH MX
CBOICTB U TEPMUYECKOH 00paOOTKH.
O6nactu npuMeHEHUs!.

Bomnpocsl k 3auety 42

Mopyns 4

JIa6 10

3akanka U cTapeHue
AIIOMHUHHUEBOTO CILIABA.

KowmmiekT 3aganuii x 1.p. 9

Mopyns 4

JIao 11

MapxkupoBKa KOHCTPYKIIMOHHBIX
MaTepHajoB.

Kommnekr 3ananuii k j1.p. 10

Mopyns 4

IIp 8

Br10op cranu no 3agaHbIMM
MIPOYHOCTH U TTPOKATHBAEMOCTH.

Kommext 3ananuit ais [p 8

Mopyns 4

Jlex 17

Hemerannuueckue marepuasl
(TutacTMacchl, KepaMuKa,
pe3uHbl) O6IacTH IPUMEHEHUSL.
Komnozunronnsie MaTepuasibl.

Bormpocs! k 3auery 43,44

Monyins 4

IIp 9

Knaccudukanys u MapkupoBka
L[BETHBIX CIIJIaBOB.

Komnnexr 3agannii nos [p 9
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
9 N Bauabl KOHTPOJIs1 (HaMMEeHOBAHUE
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
CamocrosiTenpHas padoTa 1mo 3 38
M3YUYEHHUIO CIIEIMAIbHOMN
JTUTEPATYPHI U OPOPMIICHUIO
ma00paTOPHBIX U MPAKTHIECKUAX
pabor.
Mopyns [MocemaemocTsb 3 10
3,4 bb
Mopyns AHKeTHpOBaHHE
3,4
Mopyns TecT UTOTOBBIN 3 2 100 UroroBoe TectupoBanue
3,4
Hroro:; 180 100+100

CxeMa pacyeTa HTOrOBOro 6ajljia st 04HOMH (PopMBbI 00yUeHHS:

(Texymmii peiiTunr + PesyiabTat nTorosoro rectuposanus)/2+ bb(eciim Bb npenycmorpensr)
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5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

[Ipn wu3yueHun Kkypca «MaTepuajloBeACHUE W TEXHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepuaioBy UCIIOIL3YIOTCS CIAEAYIOIHE 00pa30BaTeIbHbIC TEXHOIOTHU:

- TEXHOJOTUM TPATUIIMOHHOTO O0O0ydeHHss B (opMe JEKIHM, Ja0opaTOpPHBIX,
MPAKTHYECKUX PAaOOT U CaMOCTOSTEIHLHON pabOThI CTYICHTOB;

- TEXHOJIOTHs OaTbHO-PEHTUHTOBOM CHUCTEMBI OIIEHKH YCIIEBAEMOCTH CTYJICHTOB,
BKJTFOYAsi TECTUPOBAHUSA KaK (hOPMYy KOHTPOJIS 3HAHUH CTYICHTOB.
-HH(POPMAIIMOHHBIE TEXHOJOTUU (BH3yaJIbHBIE JICKIIHH C HCIIOJIb30BaHHEM
MPE3CHTAIMOHHOTO METO/Ia O0YUEHHS).

- 3JIEMEHTHI MPOOJIEMHOr0 OOy4YEeHHUsS B BUJE HAJMYUs BOMPOCOB MPOOJIEMHOTO
XapakTepa B MPaKTHYECKUX U JabOpaTOpHBIX paboTax | TpeOOBaHMI aHaIM3a
MOJYYEHHBIX PE3yJIbTATOB C MOCIEAYIOIUIUM BBIBOJOM MO SKCIEPUMEHTAIBHBIM U
pacUeTHBIM JJAHHBIM.

6. MeToaguyeckue yKkazaHus 110 OCBOCHHIO JUCHMUILIMHBI

Metoauueckue peKOMEHJAUM CTYAEHTY M MPENoJaBaTesi0 HU3J0KEHbI B
METOJMYECKUX YKA3aHUSIX K J1a0OpaTOpPHBIM paboTaM:

1. YuebHoe nmocobue i BHIOJHEHUS JIabOpaTOPHOTO MPaKTUKyMa 110 Kypey
«MarepuanoBeneHuey sl TEXHUYECKUX HalpaBICHUH MOATOTOBKH
0akanaspos/ I'.B. Knesnos [u ap.]|. — TonssatT: TT'Y, 2018.- 224 c.

7. OneHo4YHbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpoOMpyemMoii
Cemectp KOMIIeTeHIIUM (WJIN ee
YACTH)

HaunmenoBanue
OLIEHOYHOI'0 CPeACTBA

2,3 OK-5 Mu TKM1

Tectosble 3amanusa: NeNe 1-50
JIa6 p.Ne 1,2, ITpaxT.p.Ne 1-3

Bonpocsr k 3auery: NeNe 1-5

Mu TKM2

Tecrosble 3ananus:NeNe 1-40
JIab p.Ne 1,2, ITpaxTt.p.Nel
Bomnpocsr k 3auety: NeNe 29-32

2,3 IK-1 Mu TKM1

Tectosble 3amanusa: NeNe 51-180
JIa6 p.Ne 3-5,ITpakt.p.Ne 4-6
Bompocsr k 3auety: NoNo 5-17




Cemectp

Koxa xonTposmpyemoii
KOMIIeTeHIIUH (WJIN ee
4acTH)

HaumenoBanue
OLIEHOYHOI0 CPeJACTBA

Mu TKM2

TecroBrie 3aganus: NeNe 42-160
JIa6 p.Ne 3-6, IlpakT.p.Ne2-4
Bormpocs! k 3auery: NeNe 33-39

2,3

I1K2

Mu TKM1

TecroBbie 3amanus:NoNe 181--350
JIa6 p.Ne 6 -8, Ilpakt.p.Ne7
Bomnpocsr k 3auety: NoNe 18-23

Mu TKM2

TecroBsle 3amanns:NeNe 161-305
JIa6 p.Ne 7-9, Ilpakt.p.Ne5-7
Bomnpocs! k 3auety: NeNe 40-47

2,3

[1K-22

Mu TKM1

Tecrossie 3amanus:NeNe 350-500
JIa6 p.Ne 9-11 IIpaxT.p.Ne8-9
Bompocsr k 3auety: NoNe 23-28

Mu TKM2

Tecrossle 3amanns: NeNe 306-500
Jlab p.Ne 9-11 ITpaxT.p.Ne 8-11
Bomnpocsr k 3auety: NeNe 48-54

7.2. TunoBbIe KOHTPOJIbHbIE 32JaAHUS WM HHbIE MATEPHAIbI, HEOOXOAUMbIE JIJIsI
TeKyIIero KOHTPOJIs

Mu TKM 1

7.2.1. KomiuiekT 3aiannii Kk JadopaTropHoii padore.

Tema: « Tumsr KPUCTATNIMYCCKUX PCIICTOK U UX OCHOBHBIC XapPAKTCPUCTUKN»

A) OdopMuTh 0TUET 110 TeMe JabopaTOpPHOI paboTHI.

b) BeimoaauTk 3amanus k 1abopaTtopHoi padore.

1. TIlnockocTh B KyOMUECKOM KPUCTAJUIE OTCEKACT HAa KOOPJIMHATHBIX OCAX OTPE3KU, PaBHBIC a; 2B;
c. Onpenenuth Kpuctautorpadpuueckue nuaekcol miockoctu (hkl)?
2. TloctpoiiTe mpocTpaHCTBEHHOE H300paKeHHE IUIOCKOCTEH (Ha mpumepe Ky0a), MMEOLINX

kpuctamtorpadpudeckne uaaekcer (110); (111); (112); (321); (liO); (ill); (iii)

sw

Omnpeznenute CUMBOJ HalpaBJeHus, mpoxosiiero uepes Touku (0, B/3, ¢/3).
[TocTpoiiTe mpoCTpaHCTBEHHOE M300paKeHUE CIIeNyIomuX HamnpasieHuid B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [111]; [111]; [111]; [111]; [111];
[111]; [111]; [211]; [311].
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5. [Iloacuuraiite uncno aToMoB B siuelku U koopauHanronHoe yucio st OUK u I'UK u T'TTY
PEIICTOK.

B) BeimorHuTh 5 3a1aHM HTOTOBOTO TECTA.
Bapuanr 1 (u eue 10 BapuaHTOB TECTOB)

1. K cl10’KHBIM KPHCTAININYECKUM pPeIIeTKaM OTHOCHT ...
1. KpuCTaIIIMUECKUEe KyOUUYECKHE PEIICTKH

2. peleTku ¢ O0JIBIIUM KOJTHYECTBOM aTOMOB
3. pemeTKy, y KOTOPBIX Ha JIOJ0 AJIEMEHTAPHON STYCHKHU MPUXOIUTCS 00JIee OJJHOTO aToMa
4. peleTKd, y KOTOPBIX Ha JIOJIIO AJIEMEHTAPHON SYEHKHU MPUXOJUTCS OAUH aTOM

2. Boibepute coorBercTBytoue xapakrepuctuku i ['1IK pemerku:
l.a=b=c; a=Pp=y=90; K=12;x=0,74

2.a=b=c; a#£B=y=907; K=8;k=0,68
3.a=b#c; a=f#y; [=12;k=0,74
4. a=b#c;, a=pf#y; K=12;xk=0,56

3. Ykaxure 0003HaUYEHUS IIJIOCKOCTH B HHACKCAxX MI/IJ'IJ'Iepa .

1. (1 10)
S 2. (101)
ya 3. (011)
L™ s 4. (110)

/ >

/”/,f*”/ ,/
%
/

Y 1. [112]
71” 2. [221]
- 3. [212]
4. [121]

5. CBOICTBO, 3aKJIIOYAIONIEECs B HEOJHOPOJHOCTH CBOWMCTB MaTepuanga B pPa3UYHBIX
KpUCTAIIOrpaMuecKux HaMpaBICHUSIX, HA3bIBACTCA .. .
1. m3oTponus

2. aHU30TPONUS
3. TekcTypa
4

. monuMopduzm
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7.2.2. KoMIUIeKT 3ajaHuii K J1a0opaTopHOi padoTe.

Tema: «I[e(l)eKTLI KPUCTAJJINYIECKOI'0 CTPOCHUSD»

Yacte 1. Paccunraiite paBHOBECHYIO JIOJII0O BAKAaHCUH MPU TeMIepaTypax: —
1 2 . .
196 °C; +20 °C; ET““; ng; 0,9T,,; Ty, (mo abcomornoit mikane). Iloctpoiite

rpaduK 3aBUCUMOCTH JIOJIM BaKaHCUHN OT TeMreparypbl. Pacuér cnenaiite mms:

| BapuaHT | AIIOMUHUS

2 BapuaHT 30JI0Ta
3 BapuaHT KaJMUsI
4 BapuaHT cepedpa

S BapuaHT IUHKA

6 BapuaHT HUKEIIA
7 BapUaHT TIJIATUHBI
8 BapuaHT | MOJIMOeHA

Yacts 2. B pacuére Ha 1 cM® MeTaIa OLIEHHUTE: a) PHEPTUIO AUCIOKALUM IIPH UX
MaKCHMaJbHO BO3MOKHOH IuoTHocTH ~10%2 cM ; 6) JHepruro BakaHCHi NpH MX
MaKCHMAaJIbHO BO3MO>XHOW paBHOBECHOM KOHIICHTpAaMu (BOJM3U TEMIIEPATYpPhI
riaByieHus ). Pacu€r caenaiire mis:

| BapuanT CBHMHIIA

2 BapHaHT MeJu

3 BapuaHT BaHAUS
4 BapuaHT o-XKesesa

S BapuaHT HUOOUS
6 BapuaHT cepebpa
7 BapuaHT MarHust
8 BapuaHT BaHaIUA

3amaHue BBIMONMHSETCS WHAMBUAYaJIbHO, MO BapuaHTaM. BwiOop HYKHOTO

BAapUaHTA OCYLIECTBISIETCS 110 HOMEPY B CIIUCKE TPYIIIIHI.

7.2.3. KoMIuieKT 3a/1aHuil K J1adopaTopHoii padore.
Tema: «Makpo 1 MUKPOCKOTMYECKHI aHAIU3 CILIABOB)
A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.

b) BeimoanuTk 3amanus k 1abopaTtopHoii padbore.

1. IIpurotoButh Makpouutud. BeigsBUTE Ha Makponutude AeeKTs, HapyIIaoIHe CIUIOIIHOCT
MeTallia, JIMKBAIMIo cepbl U Gocdopa, cTpoeHUe JIUTOM CTaal, BOJOKHUCTYIO CTPYKTYpY U T.J. U

3apUCOBaTh UX.

2.Kpatko onucaTh METOAUKY MPUTOTOBIEHUSI MUKpOLUTHDA.

3.I/ICCJ'IC,Z[OB8.TB MHUKPOCTPYKTYpPY CTaJId HIIM YyryHa OO0 H©W TIOCJIC TpaBJICHUA. 3apI/ICOBaTL

HaOI0aeMYyI0 MUKPOCTPYKTYPY CTaIu WM YyTyHa
b) Beimoanute S 3apaHuii UTOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)

1.MuKpocTpyKTypa CIUIaBOB —3TO..

1. T KpUCTAIIIMYECKOTO CTPOEHUS

2. 3epHa WIN KPUCTAJUIUTHI, BUAUMBIE B ONTHYECKUI MUKpOCKOM Npy yBennueHuu 100-

500pas.

3. Ctpykrypa nedexroB KP, Bugumas B 3€KTPOHHBIN MUKPOCKOTI.

4. CtpoeHue cruiaBa, BUAMMOE IIpH yBenandeHuu B 10 pas.
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2. YKaxuTe MPaBUIbHYIO MTOCIEA0BATEIHHOCTE OMEPAIIi PU H3TOTOBICHUU MUKpouda.
1. Beipe3ka
2. TpaBnenue
3. lllnudosanue
4. IlonupoBanue
3. Meron baymana npenna3zHadeH jis. . .
1. BBISBICHHSI MAKPOCTPYKTYPBI TUTON CTAIIN
2. BBISIBJICHUSI pacrpe/iesieHUs] HEeMETAIUTMUEeCKUX BKITIOUCHUH
3.BBISIBIICHUS HEOJHOPOIHOCTH PACTIPEACTICHUS (JTUKBAIIUN) CEPhI
4.BBIABIICHUS TPAHUI] 3€PEH
4. TTonupoBanue MUKpONLIU(A MPOBOJAT C IEIBIO. ..
1. ycrpaneHus n300pakeHus MOBEPXHOCTH
2. BBISIBJICHUSI TPAHHUIL 3€PEH
3. BBISBJICHUS MaKpoae(PeKTOB
4. BBISIBIICHUS HCOTHOPOTHOCTH pacrpeaesieHus (Jiukpamun) pocdopa
5. Pa3pemmaromas cnocoOHOCTh MUKPOCKOIIA - 3TO. ..
1. BenmwumHa, oOpaTHas HAUMEHBIIEMY pACCTOSHHIO MEXKIy JBYMS TOYKaMH,
BOCIPUHUMAEMBbIMH OT/IE€JIHHO
2. HaUMEHbIIIEe PACCTOSHUE MEKIY OTISIBHO HAOII0JaeMBIMU O0OBEKTaMHU
3. BeJMYMHA y4acTKa 00pasiia, BUIUMOTO B IPUOOpE
4. BenWuWHA, TPONOPIIMOHAIBLHAS HAUMEHBIIEMY PACCTOSHUIO MEXKIY IBYMS TOYKAMH,
BOCIPUHUMAEMBIMH OTAEIBHO.

7.2.4. KoMIuieKT 3a/1aHui K JJabopaTopHoii padore.

Tema: «lcnplTaHus MaTepualoB Ha OJHOOCHOE pacTshKeHHE 10 paspbiBa. OmnpeneneHue
MEXaHUYECKUX XapaKTEPUCTUK MPOYHOCTHU U IIIACTUYHOCTH))

A) OdbopmuTh OTUET IO TEME PAOOTHI.

b) BemmonHuTh 3a1aHus K IpaKTUYECKOl paboTe.

1.3apucoBaTh [aHHYI0 BapUaHTOM KPUBYIO PAaCTSIKEHHS B KOOpJIMHATaX «yCHJIHE F -

YIIIMHEHHE Al y BomonuTs clenyoluee:
2. mpeoOpa3oBaTh B JUMArpaMMy C OTHOCHTEJIBHBIMH KOOpAWHATaMH «HampsbkeHue O -
OTHOCHTENbHAs Aeopmarus € »;

3. mo npeoOpa3oBaHHON JHarpaMMe ONpeAeTuTh CIEAYIoIue MEXaHUYeCKUe CBOMCTBA! E -

o}
MOJlyJIb yNIPYTOCTH, T wm 02 - Ipenea TEeKy4eCTH, Os . npenen IMPOYHOCTH, o .

OTHOCHUTEIIbHOE YAJIMHEHHE, a -CTATUYECKYIO BA3KOCTh, D-MOyJIb IIIaCTUYHOCTH.
BapuanT 1 (1 enie 9 BapHaHTOB JUarpaMM pacTsKEHUS )
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BpaHT 1 (cmas A3)
12

10 +-

o]
!

Farpyska, kH

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

YirvHeine mm
B) BeimoaHuTh 5 3a1aHM HTOTOBOTO TECTA.

Bapuanr 1 (1 ewte 10 BapraHTOB TECTOB)

1.Ykaxure BIMsSHUE IPUMECEi Ha MEXaHUYECKUE CBOMCTBA KPUCTAJLIA MPH IIACTUYCCKOM
nedopMaruu:

1. cHMXKaroT HCXOAHYIO NPOYHOCTh U MOBBIMIAKOT IJIACTUYHOCTD

2. YBCIUYMUBAIOT UCXOAHYIO ITPOYHOCTh U CHUKAKOT IIJIAaCTUYHOCTDH

3. MMPOYHOCTH U INIACTUYHOCTD HC U3MCHSACTCA
4. TOBBIIAIOT MPOYHOCTDH U IMJIACTUIHOCTD
2. HpeI[CJ'IOM BBIHOCJIMBOCTH HA3bIBAIOT...

| .HanpsxeHMe, TPU KOTOPOM MaTEPHUAIT BBIACP/KUBAET 3aJaHHOE YMCIIO IUKJIOB HATPYKEHUS

2. HampsDKEHHE, NpU KOTOPOM MaTepHaj BBIIEP)KMBACT HEOIPAHMUYEHHOE YHUCIIO LHKIIOB

HarpyXeHus

3. HanpshKEHHE, 110 JTOCTHKEHUE KOTOPOro NPOUCXOANUT pa3pylIeHHE

4. HallpsDKEHUEe, MpU KOTOPOM MAaTepHUall BBIAEPKUBAET MHUHHUMAJIBHOE YHUCIIO IIHMKJIOB

Harpy>XeHus
3.Ilpu ucnpITaHUM Ha pacTsHKEHHE 00pasell Harpy3win A0 HAlpsDKEHUsl G1, MOCJIE YEro Harpysky
CHsUTM. BenmnunHa OTHOCUTENBHOTO YAJIMHEHHUs 00pa3ia (puc.) COCTaBIIsAET:

1. 20% 2.8% 3. 4% 4. 2%

~

o0 4 ———— —
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4. TBepmocTh o bpuHenno ycnoBHO 0003HaAYaETCS:
1. HRC 2. HRB 3.HB 4. HV

5. BeiOepure nmpaBUIIbHYIO MTOCICI0BATEILHOCTH 10 BO3PACTAHUIO BEITUYHH:
1. oB; oT; o
2.01; om; OB
3. o, OT; OB
4. onm, ©B; OT

7.2.5. KoMIUIeKT 3a1aHuil K J1a00paTopHOi padore

Tema: «/cnbiTaHus MaTepuagoB Ha TBEPIOCTb»
A) OdbopmuTh OTUET TTO TEME JTAOOPATOPHOU PAOOTHI.

b) BeimonanuTs 3amanus kK 1abopatopHoii padore.

1.1 ipeisiosKEHHBIX MapOK CIUIaBOB MOI00paTh METO U3MEPEHUs TBEPIOCTH.

2.MI3MepuTh TBEPIAOCTH 0OPA3IIOB.

3.IlepeBectu nonyyeHHble 3HaueHus Tepaocty B HB. Paccuurtate npounocts o bpunernto.
B) Bemmonnuth 5 3aaHuii H'TOroBOro TecTa.

Bapuanr 1 (u enie 10 BapraHTOB TECTOB)
1. TBepaocThio Ha3bIBAIOT. ..
1. cmocoGHOCTH BO3BpallaTh epBOHAYAIbHbIE (HOPMY U pa3Mephl MOCIIE CHATUS Harpy3Ku
2. coCOOHOCTH MMPOTUBOCTOSITH BHEAPEHHIO JIPYroro 0ojee TBEP0ro Tea
3. cIOCOOHOCTH MPOTUBOCTOATH AUHAMUUYECKUM Harpy3Kam
4. cnocoOHOCTH COXPaHITh OCTATOYHYIO 1e(hOPMAIIHIO MTOCIIE CHATHUS HATPy3KH

2. OHpeI[eJ'H/ITe COOTBCTCTBUC YCIIOBHBIX 0003HaYECHNH MEXaHUYECKUM CBOMCTBAM MaTepUajoB:

l.os 1. TBEpIOCTD

2.0% 2. IITaCTUYHOCTh
3.HB 3. ynapHas BSI3KOCTh
4.KCT 4. IpOYHOCTH

3. Meroxa PokBenna npeaHa3sHaveH ik U3MEPEHUS TBEPOCTH. ..
1. Msrkux MarepuaioB
2. TBepawIx MaTepuaIoB
3. TloBepXHOCTHBIX CJIOEB
4. W MATKHX ¥ TBEPIBIX MaTEPUATIOB.
4. YxaxnuTe MakCHUMaJIbHOE YCUJIME ITPU U3MEPEHUH TBEpIOCTH 10 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 xr
4. 500r
5. MukpoTtBepaocTs 0003HaYaeTCl. . .
1.HB
2. Hu
3. HRC
4. HV

7.2.6. KomiuiekT 3aanuii k 1adoparopHoii padore.
Tema: «OnpeneneHue yaapHoi BI3KOCTH MaTepUaIoB»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BemonHuTh 3a1anus k 1abopaTopHoit padore.
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1.IlpoBecTn ynapHbIE UCTIBITAHUS Ha U3THO 00PA3IIOB CTANN NPU PA3TUYHBIX TEMIIEpaTypax.
2.Paccunrtarh 3Ha4€HUE yIAPHOU BA3KOCTHU MaTepuasa.
3.ITocTpouTth rpaduk TemMrIepaTypHO 3aBUCHMOCTH YAAPHOH BS3KOCTH UCCIEAYEMOM CTaIIH.
Onpenenuts TeMIepaTypHbId MOPOT XJIATHOJIOMKOCTH.

B) Bemonnuthk 5 3agaHuii U'TOroOBOro TecTa.

Bapuanr 1 (u emie 11 BapuaHTOB TECTOB)
1. X71aJHOJIOMKOCTBIO Ha3bIBAIOT:
1.VMeHblIeHUE TIpe/iesa MPOYHOCTH PU TTOHM)KEHUH TeMIIepaTyphl

2.YmenblieHne Ko3pPpuureHTa JMHAMUYeCKOM BSI3KOCTH P MOHKEHUH TEMIIEPaTyphI

3.YMeHbleHne GU3NIECKOro Mpejena TeKy4eCTH MPU MOHMKEHHH  TeMITepaTyphbl
4.YBenu4ueHue npejena npouHOCTH MPU MOHMKEHUH TeMITePaTypPhl
2. Ynpapnas Bsazkocth KCU omnpenenser:
1. YaensHyr0 paboTy 3ap0KICHUS U PaCIPOCTPAHCHUS TPEIIUHBL.
2. YaenbHyr0 paboTy pachpoCTpaHEHUs TPEIIHHBL.
3. Pabory paspymieHust npu JUHAMHYSCKUAX Harpy3Kax.
4. PaGoty miactudeckoi aegopmaliu npu IMHAMUYECKUX Harpy3Kax.
3. Tso — 3TO TeMmeparypa UCIBITAHU:
1. T=50°C
2. ipu kotopoit KCU = 0,5 MIx / m?
3. npu koTopoi HabmoaaeTcst 50% BSI3KOM COCTABIISAIOINICH B U3I0Me  o0Opasia
4.T =-50°C
4. Onpenenute GaKTOPbI, KOTOPBIC CABUTAIOT MTOPOT XJIATHOJIOMKOCTH U3 MOJIOXKEHUs 1 B
IOJIOKEHHUE2

l.ymeHbIIEHHE pa3Mepa 3epHa

2.TIOBBIIIIEHUE YUCTOTHI CIIJIaBa
3.yBeIUYEHHUE CO/IepKaHMs TpUMeceit
4. yBenuueHue pa3mepa 3epHa

5. YkaxxuTe MpU3HAKH BSA3KOTO Pa3pyLICHUS:

l.oTcyTCTBUE «IIEHKW» HA 00pasLe

2. KpUCTAJNINYECKUI U3JI0M

3. BBICOKasi CKOPOCTb PaclpOCTPaHEHUS TPEIIUHbI
4. yanieyHblil U3J10M

7.2.77. KoMIUIeKT 3alaHuii Kk 1adopaTopHoii padore.

Tema: «AHanu3 XapakTepa pa3pylleHUsI METaUIOB U CIUlaBoB ((pakrorpaduyeckuit

aHaIu3 )»
A) OdbopMuTh OTUET TIO TEME MPAKTHIECKOTO 3aHATHSI. .

b) BeInonHuTh NpakTuyecKue 3a1aHusl.
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1.IlpoBectn wuAcHTU(PHUKAIMIO W3IOMOB (YCTAaHOBUTh BHJl H3JOMOB) W3 Ha0opa H3JIOMOB
METAJIMYECKUX MaTepuanoB. PaccopTupoBaTh U3JI0MBI 110 BUAAM.
2.3aMepuTh OTHOCUTEIILHOE CY>KEHHUE 00pa3I0OB y MOBEPXHOCTU XPYIKHUX U BSI3KHX HU3JIOMOB.
3. 3aMepuTh JUIMHY YCTAJIOCTHBIX 30H HA TIOBEPXHOCTH YCTAJIOCTHBIX U3JIOMOB. 3apHCOBATh U3JI0M
¥ 0003HAYUTH 30HBI HA YEPTEXKE.
B) BeimoHuTh 4 3a1aHusl HITOTOBOTO TECTA.

Bapmuanr 1 (1 enie 8 BapuaHTOB TECTOB)
1.®pakrorpaduveckuii aHaIu3 MO3BOJISET OMPEICTUTh:
1. mmomaab BI3KOM COCTABISIONICH B U3JI0ME 0Opasiia.
2. yIapHyIO BSI3KOCTh CIlJIaBa
3. yCTaJOCTHBIC XapaKTePUCTHKH CIIJIaBa
4. TBEPIOCTh
2.YKaxuTe NpU3HAKH BI3KOTO Pa3pyLICHUS:

1.00pa3oBaHue «Ieikn» Ha oOpasLe
2. KpUCTANINYECKUH U3JI0M
3. BBICOKasi CKOPOCTb PaclpOCTPaHEHUs TPEIIUHBI
4. yareyHbli U3JI0M
3.Vkaxure GakTopbl, KOTOPbIE OMNPEAEISAI0T XPYIKOe pa3pylleHne, Kak Hanbosee ornacHoe:
1. KpUCTAIIIMYECKUI U3TIOM
2. HU3Kasi CKOPOCTh PaCpOCTPAHEHUS TPELMHbI
3. OTCYTCTBHE 3HAYHTEIBHON MPEIBAPUTENBHON JedopManuu
4. BbICOKasi CKOPOCTb PAaCIpPOCTPAHEHUS TPEILIUHBI
4.Yxaxurte BUJ| pa3pylIeHUs, IpU KOTOPOM Ha MOBEPXHOCTH H3JI0Ma HAOIIOAAI0T 3 30HBI:
30Ha CTaOUJIBHOTO POCTa TPEIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHSA; 30HA JI0JI0Ma.
1.BsA3KO€ pa3pylieHne
2. yCTaJIOCTHOE pa3pyllIEeHUE

3. XpYIKO€ pa3pylIeHHe
4. YaCTUYHO BSI3KOE, YACTHYHO XPYIKOE

7.2.8. KoMIuieKT 3a1aHuil K JJabopaTopHoii padore.

Tema: «TepMuuecknii aHaIU3 CILTABOBY»
A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.

b) BeimoanuTh 3amanus Kk 1abopaTtopHoii padore.

1.3aduKcupoBaTh TEMIIEPaTypPhI CIUIABOB P OXJIAXKISHUU Yepe3 Kaxsie 30 cex.
2.HOCTpOI/ITB TEPMUUYCCKUEC KPUBBIC OXJIAXKIACHUA CIUIABOB W ONPCACIIUTh KPUTHYCCKUC TOYKH
(a30BBIX MpEeBpaLICHUH.
3. TlocTtpouTh aUarpaMMy COCTOSIHHS «OJIOBO-IIMHK», yKa3aTh Ha3BaHUS JIMHUK JUarpaMMbl U
(I)aSOBLIC mpeBpaliCHusA, COOTBCTCTBYOIINEC JIMHUAM JHAI'DAMMBI.

B) BemosnauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u emie 10 BapuaHTOB TECTOB)
1.HazoBuTe THI CIlJIaBa, KOTOPOMY XapaKTCpHa JaHHAad KPUCTATINIMYCCKasd pCIICTKa

1. TBepaplil pacTBOp BHEAPEHUS.
2. TBepaslil pacTBOp 3aMEILICHUS.
3. XuMH4ECKOE COETUHEHUE.

4. MexaHnueckasi CMECh.

32



2. KpuTnueckuM 3apo/IbIleM Ha3bIBACTCS
1. 3apoapI TBepAOH (aszbl
2. TaKo# 3apoAbII, POCT KOTOPOTO COIMPOBOXKIAETCSI MOBBIIEHHEM YHepruu [ 'nb0ca.
3. 3apobIIl CIIOCOOHBIHN K POCTY.
4 KpHCTaJUTMYECKasi YaCTUIIA TPUMECH.
3.IlpaBuio ¢a3 UMeeT BUL ......

1.C = K+®d-1.
2.C=0+K+1
3.C=D-K+1
4.C = K-d+1

4.Ha pucyHke npeicTaBieHa Auarpamma ......

I
4 F
1 3 ;
I,[[ |
2 ! 4 !
A ! Am[Bn | B

1.O1HOKOMIIOHEHTHAs

2.C XUMHAYECKUM COEINHEHUEM.

3.C oTCyTCTBHEM PAaCTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSIHUM.

4.C orpaHU4eHHON pacTBOPUMOCTbIO KOMIIOHEHTOB B TBEPIOM COCTOSTHUU
5. IBrxKy1iei cuitoif mporecca ¢pazoBoro nepexoa sBisercs

l.creneHp NepeoxaakIeHUS] CUCTEMBI.

2.pa3mMep KpUTHYECKOI'0 3apOo/IbIlia HOBOH (hazbl.

3.TeMreparypa CUCTEMBL.

4.pa3HOCTh TEPMOJANHAMHYECKUX MTOTEHINAIIOB (ha3.

7.2.9. KoMIuiekT 3a1aHuii K JJabopaTopHoii padoTe 1o Teme:
«AHanu3 1uarpaMM COCTOSIHUS IBYXKOMIIOHEHTHBIX CHCTEM)
A) BpINonHUTH HHANBUAYAIBHOE 33/1aHUE.

3apucoBath, coOMr0as MacTad, JaHHYIO BapHUAHTOM JIUArpaMMy COCTOSIHUS U BBIIIOJHUTH
clenyrolee:

a) YCTAaHOBUTH THUTI IAaHHOU THarpaMMBl;

0) ompenenuTh CTPYKTYpHBIM U  (a30BBIMA COCTaB BceX oOJacTed ©W  OTPa3HTh
€r0 COOTBETCTBYIOIIMMHU OYKBEHHBIMU 0003HAUYCHUSMHU HA TUArPaAMME;

B) OTIPEICTUTH TIOJIOKEHHUE CTUIaBa, TAHHOTO BAPUAHTOM, Ha TMarpaMMe COCTOSHHS;

T) OMNpeNeluTh YHCIO CTENeHeld CBOOOJBI CIJIaBa B €ro KPUTHYECKHMX TOYKaX WB
TEMIEPATYpPHbIX HMHTEpBalaxX MEXIy KPUTHUYECKUMU To4YkamMu 1o mpasBwily (a3 ['ubbca u
MOCTPOUTH KPUBYIO OXJIAKJICHHUS 3TOTO CIIaBa B KOOPJIMHATAX TEMIIEpaTypa-BpeMs;

J) ONpeAeNnuTh Ul 3aJlaHHOM BapHaHTOM TEMIIEpaTyphbl cIljlaBa cocTaB (a3 U BecoBoe
CooTHoIIeHUE (a3;
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€) OXapaKTepU30BaATh CTPYKTYPY 3aJaHHOTO CIUIaBa IPU KOMHATHOM TemIreparype.
Bapuanr 1 (u eme 20 BapuaHTOB AHarpaMM COCTOSTHHS)

b) Bemonnuts S 3agaHuii K'TOroBOro TecTa.

Bapuanr 1 (u eme 10 BapraHTOB TECTOB)
1.Vxaxwute (a3pl, Haxoasmmecs B paBHOBecHn Ha TuHUK J{E 1uarpaMMbl COCTOSTHUS

T 1.B + xxunkocth
2. A+XKUIKOCTH
i L E 3.A+ B + xunkoctb
4.A+B
P o
hi|
A B

2.YKaxuTe KpUBYIO OXJIaX/I€HHs, COOTBETCTBYIOIYIO CIUIaBy |

11 2.2 3.3 4.4

3.<D0pMyJ1a, onpceaciiromas KoJIm4eCTBo TBCpIIOﬁ (1)8.3131 B Touke «b» cmiaBa I mmeer BUJ

I II b
— A 1A = % x 100%

a \C\/
b
L Q 34

|
|




P w

2.4 = E % 100%
34 = g % 100%
4.A = g X 100%

4. Vxaxure CTpYKTypy ciuiaBa |l mpu komMHaTHOM TeMiiepaType

lL.a+p
I IT 2.B+A
G — | _+E 3. B + sBrekTuka (A + B)
. \ o 4. B + aBTekTuka (o +)
b
o) Y Q
el
|
A 1 E

5. VKaXuTe 4uciIo CTEIEHe cBOOOIBI B TOUKE «a» cIuraBa |

1. Hoip
« I 2. Onna
F 3. JIBe
c \E/":—_ 4. Tpu
1 3 ;
Y |
N " .
Mu TKM 2

7.2.10. KomnJiekT 3aganuii k 1a06opaTopHoii padore.
Tema: « MUKPOCKOIIMUECKHI aHAJIN3 METAIIOB U CIUTaBoB. CTpyKTypa

YIJIEPOJUCTOM CTaJI B PAaBHOBECHOM COCTOSIHUN»
A) OpopMuUTH OTUET O TEME J1abopaTOPHOU PabOTHI.

b) BemonuuTh 3a1anus k 1abopaTtopHoit padore.

BbruepTuTh AMarpaMMmy COCTOSIHHSL JKENe30-YIJIEpOJl Ha pPAa3BEpPHYTOM JIUCTe OyMmaru.
Iloctpouts Tepmuueckue kpupble oxyaxaeHus st crained ¢ 0,3 %C; 0,8%C u 1%C c
yKazaHueM (ha30BbIX NMPEBPALLIEHUN U KOHEYHOU CTPYKTYPHI.

[IpoBecTn MUKpOCKONMYECKH aHanu3 o0pasuoB (5 mrt.). OnpeaenuTb MUKPOCTPYKTYPHI U
3apUCcOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMIHBIX CIUIABOB C Pa3IWYHBIM KOJUYECTBOM
yriepoza (3 miT.), 3BTEKTOUAHOTO U 3a9BTEKTOUIHOTO CILIaBOB.

OmnpenenuTh KOJIMYECTBO yriiepoaa B oopasiax gossrekrouanoi ctamu (TOCT 1050-74).

VY CTaHOBHUTH B3aMMOCBSI3b MEK/Y YIJIEPOJIOM U CBOWCTBAMHU CILJIABOB, IOCTPOUTH rpauKu MO
TaHHBIM TabJ1. 1 (cripaBOYHBIC MaTEPHAIIBI).

B) BeimoaHuTs S 3a1aHui HTOTOBOTO TECTA.
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Bapuanr 1 (1 emte 12 BapraHTOB TECTOB)

1. Yro takoe dhepput?
1) Xumudeckoe coeIuHEHNE
2) MexaHuueckas CMECh
3) TBepawblii pacTBOp YIJIEpOa B O-)KEIe3e
4) TBepplil pacTBOp YIJIEpOJia B Y-’KEJIE3€

2. Kakyto ctpyktypy umeer ciias ¢ cogepxanuem 0,45 %C?

1) lTepaut

2) ®epput + nepaur

3) @eppur + HEMEHTUT BTOPUYHBII
4) ®@epput + EMEHTUT TPETUYHBIN
5) ®eppur

3. Ilpu kakoii TeMmeparype mpoucxoauT oopazoBanue nepiura B criase 0,50 %C?

1) JIuaus PSK
2) Jluaus GSK
3) Jluaus SE
4) JIuaus PG
5) Jlunus PQ

4. Kak BBIMJISLAUT O] MUKPOCKOTIOM (epput?
1) B Buzie cBeTIIBIX 3€peH
2) B Buzie TEMHBIX 3€peH
3) B Buzie cBETIION CETKH O IPaHUIIAM 3€pEeH
4) B Buie CBETIIBIX UIJI
5) B Bue cBETIIBIX MEJIKMX YACTHIL IO TPaHULIAM 3€peH

5. Kakoii u3 crutaBoB OyJeT UMETh BBIIIIE TIACTUYHOCTH?
1) Crnag 0,2 %C
2) Cmnas 0,45 %C
3) Crunas 0,8 %C
4) Crnas 0,6 %C
5) Cruas 0,01 %C

7.2.11. KomnuiekT 3anaHuii K 1aboparopHoii padore
Tema: «3akanka yriaepoaucTbIX cTasieii»
A) OdopMuTh 0TUET 110 TeMe JabopaTOpPHOI paboTHI.

b) BeimoaHuTh 3a1aHUs K 1a0OpaTOpHOM padoTe.

Omnpenenuts TBEPAOCTH OOPA3IOB 0 3aKaNKH Ha prbope PokBemna mo mkane B.
OrnpenenuTh TeMIepaTypy 3aKajikd MOJTYyYEeHHBIX 00pa3IoB B COOTBETCTBHUH C COJCPKAHHEM
yriepo/ia, ¥ BpeMs BBIACPKKU B MIEYH B 3aBUCIMOCTH OT Pa3MeEPOB 00pa3IloB.

[TpoBecTn TEXHOTOTUYECKHUI MPOIECC 3aKAJIKH OOpPa3IOB B COOTBETCTBYIOIIMX 3aKaJTOYHBIX
cpenax.

3amepuTh TBEPAOCTh 00pa3ioB Ha mpudope Poksema o mkane C mociie 3aKaiky 1 1o
HOJIY‘-IGHHBIM JAHHBIM HOCTpOI/ITb 3aBUCHUMOCTH ITIOCJIC 3aKaJIKNU:

HRC=f(C%), HRC=f(V,y,). Yepes aHanmM3  IMOJYYCHHBIX  3aBUCHMOCTEH
copMyITUPOBATH BEIBOIBI.
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N3yunTh, cXeMaTHYECKU 3apHUCOBATh U ONKUCATH MUKPOCTPYKTYPY KOMILIEKTA 3aKaJCHHBIX

o0pasnoB npu yBenuaeHuu x500.
[To 3amanuio mpemogaBarelnss U300pa3UTh HA JUArpaMMax H30TEPMUYECKOTO MpPEBpaIlCHUs
ayCTEHUTa pa3IM4YHble BUAbI 3aKaiku (u3MeHsss T HarpeBa W CKOPOCTU OXJIAXKIACHHUS).

Onwucartb (a3oBbie IPEBPAICHUS U KOHEYHYIO CTPYKTYPY CTaJICH.

B) Boinmonanute 5 3apaHuii HTOroBOro Tecra.

Bapuanr 1 (u emie 11 BapuaHTOB TECTOB)

1. Kako# u3 criiaBoB 1ocIie 3aKajiKku OyeT UMETh BBIIIC TBEPIAOCTh?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa 1oka3aHa Ha pUCYHKe?

- 1) MapTeHCUT MEITKOUTOIbYATHIN
r" - 2) MapTeHCUT KpYITHOUT0JIbYaThIN
— 3) MapTeHCHUT + TPOOCTUT

- | 4) MapTeHCUT + HEMEHTUT

3. KakoB MexaHH3M MapTEHCUTHOIO MTPEBPALLICHUS?

1) Auddy3nonHbIi
2) be3nudpy3roHHbIM

4. Kakas cTpykTypa copMHUpyeTcs y cTanu Y 8 Mpu yKa3aHHOW CKOPOCTH OXJIaXKICHUS?

fc 1) TpoocTuT
g 2) MapTeHcuT
3) Maprencur + dhepput
n .
—l\\ 4)MapTeHCHUT + IEeMEHTUT BTOPUYUHBIN
5. CKOJIBKO yriepo/ia COJEPHKUT MAPTEHCUT cTanu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

7.2.12. KomnuieKT 3aaaHuii K J1abopaTropHoii padore.
Tema: «CTpyKTYypa, CBOICTBA U NIPUMEHEHHE YYTYHOB)

A) OopMuUTh OTYET 1O TeMe J1JAOOPATOPHON PaOOTHI.
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b) BemonHuTh 3a1anus k 1abopaTopHoit padore.

1. MeracrabunpHas U cTabuibHas (OTAENBHO) AUArpaMMbl C YKa3aHHEM Ha HUX CTPYKTYPHBIX

COCTABJISFOLIHX.

N3yunTh moa MUKpOCKOTIOM IpH yBenmueHun x500 umeromuiicss Habop MUKPONILTU(OB.

3apucoBaTh CXEMaTHYHO MHKPOCTPYKTYPY.

JlaTb XapakTepUCTHKY 4YyryHa IO CIEAYIoIIel cXeMe: Kiacc 4yryHa, nojkiacc, ¢opma

rpadura (Ui CephIX YYTYHOB) HJIM TMPOLEHT yriepona (s OemnbIX), crmoco0 MOomydeHHs,

XapaKTePUCTHKA METAJUIMYECKO OCHOBBI.

5. TloctpouTh rpaduKu KPUBBIX OXJIAXKACHUS JIBYX CILIAaBOB (TI0 3a/JaHUIO TIPEIMOJABATENs) C
ONMCAaHUEM IPOILIECCOB, MPOUCXOIANIMX B KAXKIOW KPUTUYECKOM TOUKE M MEXKAY HUMHU.
DBTEKTHYECKAS U IBTCKTOUTHAS PEAKIIHH.

o

B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 enie 11 BapuaHTOB TECTOB)
1. Kakoii yyryH nzo0paxeH Ha pucyHKe?

1) cepplif ¢ MEIKOIUIACTUHYATON
dbopmoii rpaduta

2) cepblil ¢ KpYNHOIUIACTUHYATON
dbopmoii rpaduta

3) BBICOKOIPOUYHBIA Ha (HEePPUTHOI
OCHOBE

4) BBICOKONIPOUHBIM Ha MEPIUTHON
OCHOBE

2. Kakas ctpykTypa OyzneT y KOBKOTO Yyr'yHa, €clid moclie TpadUTH3aIUN B METaNIMYECKOM
ocHoBe ocTtasiock 0,8%C?
Hd+T
2)®+I1+T
3)II+T
4TI+ I+ 1

3. Kakyto cTpykTypy UMeeT JOIBTeKTHUECKU Oenblil uyryH npu temmepatype 450°C?
1) nepnut + EMEHTUT BTOPUYHBIN + JIeAeOypuT
2) nepiurt + JieaeOypuT
3) nepauT + HEeMEHTUT NepBUYHBIN + 1e1e0ypuT
4) ayCTeHHUT + [IEeMEHTUT BTOPUUHBIN + JleaeOypuT

4. Kakoe npeBpaieHue nporekaet Ha tuauu CD?
1) )KUIKOCTH — LIEMEHTHUT TIEPBUYHBII
2) KHUAKOCTh — IIEMEHTHUT BTOPUYIHBIN
3) KUIKOCTh — ayCTCHUT
4) )KUIKOCTh — JIeeOypHUT

5. CKoJIBKO yriepoia COACPKUT MEePIIUT B GeppUTO-TIEPIUTHOM KOBKOM UyryHE?
1) 0,01%C
2) 0,025%C
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3) 0,8%C
4) 2%C
5) 4,3%C

7.2.13. KoMmuiekT 3a1aHuii K J1a0opaTopHOii padore.

Tema: «VccrnenoBanue BIMSHUS CKOPOCTH OXJaXIEHUS Ha TBEPIOCTb
YIIAEPOIUCTON CTAIIN»

A) OdbopmuTh OTYET MO TEMe JabopaTOPHOU pabOTHI.

b) BemmonauTs 3a1aHus k 1abopaTopHOit paboTe.

1. U3y4nTh OCHOBHBIE BHUJIbI TEPMHUECKON OOpaOOTKH YIIEpOAMCTON CTaau U MOJydyaeMble IpU
3TOM CTPYKTYPBI.

2. OnpenenuTs TEMIEPATYPy HarpeBa UCCIEIyEeMOM CTaIH.

3. IlpoBectn oxnaxkaeHue OOPa3LOB C PA3TUYHON CKOPOCTHIO, HCIONB3YS pPAa3IUYHBIE BH/IBI
TEPMHUUECKON 00pabOTKU U Cpeibl OXJIaXKIECHUSA: OTKUT (OXJIaXKACHUE C MEYbI0), HOPMaTU3aLUI0
(oxJax/IeHue Ha BO3/1yX€), 3aKaJKy B Macje U BOJE.

4. OnpenenuTb TBEPAOCTh CTAU B 00pa3iax, OXJIaXACHHBIX C pa3IMIHON CKOpocThio. IlocTpouTth
rpaduk 3aBucumocty TBepaoctu craiau (HRC) or ckopoctu oximakaeHusl.

5. N300pa3uth quarpaMmMy M30TEpMHUECKOTO MPEBPAIICHUS ayCTCeHNUTA, YKa3aTh Ha3BaHUE JTMHAN U
o6sacTu (ha30BBIX IPEBPAILICHUM.

6. OnpeieTuTh MUKPOCTPYKTYPY CTAIH TOCIE Pa3IMIHBIX BUIOB TEPMUIECKONH 00pabOTKH IO aT-
Jacy MUKPOCTPYKTYD.

B) BemosnauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuanrt 1 (1 euie 8§ BapuaHTOB TECTOB)
1.C yBenuueHneM CKOPOCTH OXJIaKJICHUS TUCIIEPCHOCTH (PePPUTO-TIEMEHTUTHON CMECH. ..
1. Bo3pacraer
2. yMEHbIIAeTCs
3. He U3MeHseTcs
4. W3MEHSETCS MEePUOANICCKH
2.C yBenMYEHUEM CTENEHH NEePeoXJIaXIeHUS YUCIIO 3apOobIIel, 00pa3yroIuXcs B €AUHUILY
BpPEMEHU. ..
1. Bo3pacraer
2. yMEHbIIIAETCs
3. He u3MeHseTCs
4.cHayaso BO3pacTaeT, a 3aTeM YMEHbIIIAeTCsl.
3. Tepmudeckas 00pabOTKa, COCTOAIIAS U3 HArPEBa CTAIU B AYCTCHUTHYIO 00JaCcTh, BEIACPKKU U
OXJIQKJIEHUS Ha BO3/lyX€ HA3bIBACTCH. ..
1. 3akanka
2. OTIycK
3. HOpMalh3anus
4. oTKUT
4.YKaxuTe MaTeMaTHUECKOE BBIPAXKEHUE, ONPEIEIISIONIee 36pPHOTPAHUYHOE YIIPOUHEHHE.

1. o7 = 0y + kd~1/2
2. or =0y +aU"™C™
3. o1 =0y + aGb\/ﬁ
4. o = 0y + aGb?L
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5. Hanbonpiyro TBEp0CTh, U3 IEPEUUCIICHHBIX CTYKTYPHBIX COCTABIISIOIINX, UMEET..
1. nepaut
2. TPOOCTHUT
3. copOur

4. peppur
7.2.14. KomnuiekT 3aaaHuii K JaboparopHoii padore
Tema: «OTnyck cramm»
A) OpopMuUTH OTYET O TeME JIA0OPATOPHOU PAbOTHI.
b) BeimoHuTh 3a1aHus K 1abopaTopHO padoTe.

1. OmnpenenuTs TeMOEpaTypy 3aJaHHOTO IMPENOJABATEIeM BHJA OTIYCKA M BPEMS BBIICPKKH
o0pasiia npu BIOpaHHOW TeMIlepaType.

[IpoBecTu otmyck 06pa3ioB.

3. Ompenenuts Ha TBepaoMmepe mo mkaine C TBEpAOCTh OTHMYIIECHHBIX 00pa3inoB [locTpouth

no

zaBucuMocth HRC=F(T ;) st cramu 45 u 0ObACHUTH IPUYKHBI IAJIEHUS] TBEPIOCTH.
4. CxeMaTH4YecKd 3apUCOBaTh CTPYKTYpy IIOCJIE€ BCEX BHJIOB OTIyCKa M ONHUCATh MPOLECCHI,
MIPOTEKAIOIKE B YIVIEPOIUCTON CTAIM IIPU HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) Bemonnuthk 5 3agaHuii U'TOrOBOro TeCTa.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa UMeeT BblllI€ IUIACTUYHOCTh?

1) 2) ) _ 3)

0%0©20° — L)
‘e ee *tT L0 o000 S~ 7/
MR SR o o000 [NN 1~
AR 0o <N

°° v o ¢¢°° . 0 00 0 /\//
* e T e OO0 00 - \\ Ve
s o e * oo / \
ST T o © oo N/ =

2. JIns kakux JieTaieil mpuMeHsIeTCsl CPETHUM OTITYCK?
1) Inst ”HCTpyMEeHTa, pacCYMTAaHHOTO Ha Oe3yJapHble Harpy3Ku
2) 51 TAXKeEJo HarpyKeHHBIX IIECTEPEH
3) st peccop, NpyKHuH

3. Kakyio Ttepmuueckyio 00paboTKy He0OXoauMo mpoBecTH s ctaid 50 co CTpyKTypoid
MapTEHCHUTA, YTOOBI TTOJIYIUTh CTPYKTYPY copOuta?

1) Otnyck (300 —400) °C

2) Otnyck (500 — 600) °C

3) 3akainka + BBICOKUH OTITYCK

4) 3akanka + cpeHUI OTIIYCK

4. Kakoii rmporecc npoTeKaeT B CTajau IPU HU3KOM OTIyCcKe?
1) YMeHbIlIeHHE CTENEHU TeTParoHaJbHOCTH PELIETKH MapTEeHCHTa B pe3ysibTaTe 4aCTUYHOM
nuddy3un yriaepoaa
2) IlonHbIil pacniax MapTeHCHUTA
3) OGpa3oBaHue £-KapOUI0B
4) Tlpepaienue Aocr. B Mom.
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5. Ha kakue ¢a3bl pacnagaercsi MApTEHCUT NPH BHICOKOM OTITYCKE?
1) ®eppur
2) ®@epput + LEMEHTUT
3) LemeHTHT
4) Aycrenut

7.2.15. KomnuiekT 3aaaHuii K JJjaboparopHoii padore
Tema: «OTxuUr cTasiei»

A) OpopMuUTH OTYET O TeME JIA0OPATOPHOU PAbOTHI.
b) BeimoHuTh 3a1aHus K 1abopaTopHO padoTe.

1. TlomyuuTh OMBITHBIE OOpa3lbl, 3aMucaTh MAapKy CTalH, UCHBITATh TBEPAOCTH OOpa3OB IO
PokBemny (umkana B).

2. 3akamuth 00pasmsl oT Temmeparypbl Ac3 + (30...50)°C c BbIIEp)KKOH WX MpH yKa3aHHOM
TeMrieparype 15SMUH U OXJaKJEHHEM B BOJIE M UCIIBITaTh HA TBEPJIOCTH 10 PokBemny mocie
3akanku (mkana C).

3. Harperp 3akanenusie oOpasnbl 10 TemmepaTypsl Acs+(30...50)°C u BblIepkaTh UX B IeuUd
15vmun. Oxmaguth obOpaser; Ne 1, moanexamuii HOpManu3alld, Ha CIHOKOWHOM BO3IyXeE.
[lepenectu obpazer Ne 2, moieskaniyii U30TEPMUUECKOMY OTXKUTY, B I€Ub C TeMIIepaTypoi
690...700°C, BeinepkaTh 30MUH U OXJIAAUTh HAa CHOKOWHOM BO3/1YyXE.

4. 3ayucTUTh TEpPMHUYECKH OOpaboTaHHble 0O0pa3lbl HaxJAayHOW OymMarod M UCHBITaTh Ha
TBepAocTh o PokBemny (1kana B) nocie orxura.

5. CxemaTuyeckd 3apuUCcCOBAThb MHKPOCTPYKTYpPHI TOCJHE 3aKalKd, H30TEPMUYECKOTO OTXKHIa,
HOpMAJIM3allUl C ONMHCAaHUEM DPEXHMOB TEPMHUYECKOW OOpabOTKM M YKa3aHHWEM CYITHOCTH
CTPYKTYPHBIX TIPEBPAIICHHIA.

B) BemonuuTh 5 3aaHuii U'TOrOBOrO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)

1. Kakas ctpykrypa cdopmupyercs y 3a3BTEKTOMIHOW CTalM NPU H30TEPMHUYECKOM pacraje
ayCTEHUTA 10 MPUBEIEHHOMY PEKUMY?
1) Ilepaut
0 % 2) ®@epput + mepiut
LCY - Ac3 3) Ilepaut + LEMEHTUT BTO
- < - Acl PUYHBIN
4) Tpooctur
5) Copbutr

>Lgt

2. VYKaXuTe TEpPMUYECKYI0 00pabOTKy, KOTOPYH HEOOXOAMMO TIPOBECTH Tepes 3aKaaKoi
3a3BTEKTOMIHBIX CTaJIEH.

1) Pexpucrannu3aiiOHHbINA OTKUT

2) Hopmanuzanus

3) Otnyck

4) TTonHBII OTKUT
3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxaenue B Bojae. Onpenenure BHII TEPMHUECKON
00paboTKH.
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4.

1) OTxur noJHbIN

2) OTKUT HETTOJTHBIN

3) 3akanka nojaHas

4) 3akanka HeToJaHas

5) Hopmanuzanus

Kakyio TtepMuyeckyro 00pabOTKy HEOOXOIHMMO IPOBECTH, YTOOBI YCTPAHUTH CTPYKTYPY

BUJIMAHILITET MIOCJI€ CBAPKU?

5.

1) [TonHbIH OTKUT

2) HenonHelil oT>kUT

3) PexpucTainin3aiiioOHHBINA OTKUT

4) Otnyck

Vkaxute Ha C-00pa3HbIX KpPUBBIX TOYKM Hayala M KOHIIA paclajga ayCTeHUTa IMpH

U30TEPMUYECKOM OT)KUIE MO YKA3aHHOMY PEXKUMY.

E Da,l
E 2)c,d
3)a,c
4) b, |
5)a,d

7.2.15. KomnuiekT 3aganuii K 1a00paTopHoii padoTte

Tema: «HMccrnegoBaHue BIUSHUS JICTUPYIOINHUX JJICMCHTOB Ha IMMPOKAJINBAEMOCTb craneu

METOJIOM TOPIIEBOM 3aKAJIKI)

6.
7.

A) OdopMuTh 0TUET 11O TeMe JabopaTOPHOI paboTHI.
b) BeimoanuTk 3ananus k 1abopaTtopHoii padore.

N3y4nTh XapakTEpUCTHKH NPOKAIMBAEMOCTH, YCTAHOBKY AJII TOPLEBOM 3aKaJKH, METOIUKY
IIPOBEICHMS TOPLIEBOM 3aKAJIKU.

BeiOpate TemmeparTypy HarpeBa MOJ 3aKajJKy JUIs YIJIEpOJUCTON cTanmu, JApyrod W
JIETUPOBAHHON HCCIIEYEMBIX CTaJEH.

Briepkath 00pasipl B Ieud NpU BBIOpAaHHON TemmepaType HarpeBa. [IpoBecTw TOpIEBYIO
3aKanky oOpa3loB U3 YIJIEPOIUCTON U JIETUPOBAHHOM cTajei.

[IpoTounts B oOpasuax Jbicku TyouHoi 0,5 MM 1o oOpasyroumuMm HUINHApa (C JOBYX
MPOTUBOMNOJIOKHBIX 0 JUAMETPY CTOPOH).

. SaMCpI/ITB TBCPAOCTH CTAJIU IO MIMHE IUIOIIAJOK HauWHasA OT TOpUa, 4€pe3 1,5, a 3aTEM Yepce3 3

MM.
ITocTpouTh KpUBYIO IIPOKAIMBAEMOCTH B KOOPJAUHATAX «TBEPOCTH - PACCTOSTHUE OT TOPLIA».
Ucnonb3ys nanusle Tabmuuel 17.1, onpenenauTs TiyOMHY MPOKAIWBAEMOCTH YIJIEPOJUCTON U
JIETUPOBAHHOU CTaJCH.

B) BemonuuThk 5 3aaHuii UTOrOBOTO TECTA.

Bapuanr 1 (1 enie 9 BapuaHTOB TECTOB)

1.

IIpokanuBaeMOCTb 3aBUCUT:

1) oT TeMmIepaTypsl 3aKaIKH
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2) OT CKOPOCTU OXJIAXKIEHUS
3) OT XMMHUYECKOI'0 COCTaBa CTalln
4) OT CKOpOCTH Harpena

2. Ha kakoM U3 pUCYHKOB M300paKeHa CKBO3HAs! MPOKATUBAEMOCTh?

A
2)b
3)A,b
4) HeT NPaBUIBHOTO OTBETA
3. Ilpu kaxoMm yciioBuu oOpasel] (IeTallb) NPOKaIUBAETCSI HACKBO3b?

1) mpu cKOpPOCTH OXJIAXKIAECHUS 10 CEYEHUIO 00JIbIle V Kp.
2) IpU CKOPOCTHU OXJIXKICHHS 10 CEUCHUI0 V Kp.
3) npu CKOPOCTH OXJIAXACHUS MeHbLIEe V Kp.
4) oOpazer He MOKET POKATIMBATHCS HACKBO3b
4. B xakoii cpefie OXJIaXIal0T YIJIEPOJAUCThIE CTAIH MPU 3aKaike?

1) Boma
2) macio
3) Bo3yx
4) neyn
5. Kakoii perupyromuii 3JeMeHT He 3aMeJIseT paciaj] aycTeHuTa?

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

7.2.16. KomniekT 3ananuii k 1aboparopHoii padore
Tema: «Xumuko-repmuueckas o0paboTKa cTain»

A) OdopMuTh 0TUET 110 TeMe JabopaTOpPHOI paboTHI.

b) BemmoaauTk 3ama0us k 1abopaTopHO padoTe.

1. TIpuBecTH MUKPOCKONIMYECKHH aHAIW3 HUTU(OB MOCcie HEMEHTAlUuU U a30TUpoBaHus. OLEHUThH
TOJIIIMHBI AUPPY3HBIX CIIOEB.

2. OmnucaHue Ha3HAYEHMs JAHHOTO BHUAA XHMHUKO-TEPMHUYECKOH 0OpabOTKH, €ro JOCTOMHCTB,
HEIOCTATKOB M TEXHOJIOTHH ITPOBEICHNSI.

3. Ilo Ttommmue nudQy3HOro ciosi paccuuTaTh BpeMsl NPOBENEHUS XHUMHUKO-TEPMHUECKON
00paboTKH.

4. TlpeacraBuTbh peXHUMbI TEPMHUECKOW 00pabOTKM B BuAe rpaduka mocie AAaHHOM XUMHKO-
TEPMUYECKON 00pabOTKH, €CIIM OHA TIPOBOIUTCSI.
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5. 3apucoBaTh CTPYKTYpY MOBEPXHOCTHOTO CJIOS CTAJIU TIOCIIE XUMUKO-TEPMHUYECKON 00pabOTKH.
B) BemonauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBII CII0H 001a1aeT MAaKCUMAIbHON TBEPAOCTHIO MOCIIE. ..

1. nemeHTaIUU

2. a30TUpOBaHUs

3. IMaHUPOBAHUS

4. 6opupoBaHus
2. Ykaxure pexuM TO mocie ieMeHTaluu peKOMEHIOBaHHbBIN I U3ACIIHNA, K KOTOPBIM
IPEIBABISIOT 0CO00 BBICOKHE TPEOOBaHUS MO MEXaHMUECKUM CBOHCTBAM.

1. Hopmanu3anusi.

2. 3aKanka ¢ LEMEHTAIlMOHHOT 0 HarpeBa + HU3KUM OTITyCK.

3. 3akanka ¢ 850 °C + HusKkuit oTmyck.

4. 3akanka ¢ 880°C B mace + 3akanka ¢ 760°C B Bojie + HU3KHil OTITYCK.
3. JIns ieMeHTaluu UCIob3YIoT ...

1. HU3KOYTJIEPOAUCTHIE CTATIU

2. BBICOKOYTJIEPOJIUCThIE CTAIN

3. cranu, neruposannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA

4.PacnionoXkuTe CTPYKTYpHBIE COCTAaBISIOLIUE 110 MOPSIKY OT TOBEPXHOCTH B TIyOb

[IEMEHTOBAHHOTO CJIOSI.
1.IT+ 1 n
2.0 +11
3.A+II
4.11
5.3aBrcHMOCTD TIYOMHBI TG Y3HOHHOTO CIIOSI OT TEMITEPATYPhl U BPEMEHH BBIICPIKKH
OIMMCHIBACTCS MaTEeMaTHYECKON 3aBHCHUMOCTBIO. . .

1.h=DVx
2.h=2DvVz
3.h=2V(t D)
4.h=2D1t

7.2.17. KoMmnieKT 3a1aHuil K IPaKTHYeCKoil padoTe
Tema: «MapkupoBKa KOHCTPYKIIMOHHBIX MaTE€PUATIOB»

A) OpopMuUTH KOHCIEKT 110 TeMe J1ab0paTOpHOIl pabOTHI.

b) Bemonnuts 5 3amanuii utoroBoro tecra. Knmaccuduumponars, pacmuppoBaTb MapKH

CILJIaBOB.
Bapuanr 1 (u eme 14 BapuaHTOB TECTOB)

Cr5Imc.
V10A
18X2H4MA
K4Y60-3
BpKM13-2
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7.3. OuneHouHble CpeACTBA AJs1 MNPOMEXKYTOYHOH AaTTeCTAMM IO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonpocsl Kk npome:kyTouHoi arrecramun (MuTKM1)

Ne i/ Bonpocel k 3a4ery

1 Tunel KpUCTANIMYECKUX PEHIETOK M HMX OCHOBHBIE XapaKTepUCTHKU. (OCHOBHbBIE
CBOICTBA KPUCTAJJIOB: aHU30TPONHSI U TOJIUMOpDU3M.

5 Tunbsl cBs3eli: HOHHAs, KOBaJICHTHas, Ban-nep-Baanbca, wmeramnmueckas. Hx
0COOCHHOCTH U BIIMSIHUE HA CBOMCTBA KPUCTAJLIOB.

3 JledekThl KpUCTAIITMYECKOT0 CTPOEHUS, FeOMETpUIecKasl KiaccuuKarusl.

4 Toueunsle nedexTsl. MexaHusmMbl UX 00pa3oBaHHs. 3aBHCHMOCTh pPaBHOBECHOM
KOHLICHTpAllUM BAKAHCUM OT TEMIIEPATyphl.

3) Huddysusa. Mexannzmel muddysun. Ilepsoiii u BTOpoit 3axonbl Duka.

6 Hucnokanuu. BiausiHue TUIOTHOCTH AUCIOKALMM HA MPOYHOCTHBIE CBOKMCTBA KPUCTAJLIA.
Kpuas Opunra. Pacuer TeopeTnyeckoil IpoYHOCTH.

7 DKcrepuMEeHTabHbIE 3aKOHOMEPHOCTH IUIACTHYECKOW nedopmanuu. MexaHHdecKue
CBOMCTBA U UX XAPAKTEPUCTUKHU.

8 Hedopmarmonnoe ynpounenue. [Ipupona naknena. Texctypa aedopmarum.

9 Jedopmarus MOMMKPUCTATHYECKUX TeJI. 3epHOTPAHUYHOE yIIpOoYyHEeHUe. 3aKoH XoJiuia-
Ilerya.

10 MexaHu3Mbl MIACTHYECKON AedopMalii: CKOJIbKEHUE, JABOWHUKOBAHUE, MEXaHH3M
TEOPETUYECKON MPOYHOCTH, MeXaHU3M (D Y3HOHHON NOI3YUECTH. .

11 Knaccugukarus u BUapl MEXaHHYECKUX UCTIBITAHUIN: CTaTHYECKUE, TTHAMUYECKHE,
YCTaJIOCTHBIE.

12 HcnbiTanne MeTannoB Ha TBEPAOCTh. McnibiTanue Ha pactsokeHue. McnbiTanus Ha
YIapHYIO BSI3KOCTb M IIMKJIMYECKYIO IIPOYHOCTb.

13 Pazpymenue xpynkoe u Ba3koe. TemneparypHslid IOPOT XJIaJHOJIOMKOCTH.

14 TepmoauHamuueckue ocHOBBI  (a3oBbix  mnpeBpauieHuil. (Tepmoaunammuueckue
NOTEHIMAJIB, (pa30BOEe paBHOBECHE, BTOPON 3aKOH TEPMOIMHAMMKH. )

15 [TonsiTus cucrema, criias, a3a, KOMIOHEHT, MEXaHUYECKAsI CMECh.

16 da3pl B cru1aBax. XMMHUYECKHE COETNHEHUS

17 Kpucrannuzanus u ee stansl. KpuTudeckuid 3apoablil U 3aBUCUMOCTD €0 pa3MEpOB OT
CTEIIECHU NTEPEOXIIAKICHHUS.

18 3aKkOHOMEPHOCTH KpucTtaum3anuu. Kpusele Tammana.

19 @a3pl B cruiaBax. TBepaple pacTBOpPHl M HX THUIBL. YCIOBHS HEOIPAHWYEHHOU
pacTBOPUMOCTH. XUMHUYECKUE COETUHEHUSI.

20 Metoap!l nocTpoenus aruarpamm cocrosiHus. [pasuio ¢as I'nb6ca.

21 OcHoBHBIE THUNBI auarpamm coctosiuus. [IpaBuna konoawl. Kpucrammmzamus wu
CTPYKTYpOOOpa3oBaHHE CILUIABOB.

29 BnusHue mpumeceld Ha mpoluecchl KPUCTAUIM3alMM M PEKOMEHJAIMH 10  HX

MCII0JIb30BaHUIO.

23 Jlnarpamma cocTosiHUS kKene30-yriepoa. Paszpl, TMHUHM, KPUTHUYECKHE TOUKH.

24 JII/IarpVaMMa COCTOSIHUS Kele30-yriepol. Kpucramnuzanus u cTpykTypooOpazoBaHuE
CTaJICH.

25 3aBHUCUMOCTD CBOMCTB CTAJIEH OT COAEP KaHUA YIIIepoa.

26 H.c. xenezo-yrnepon MmeractabuibHasg. Kpucrammmsanus M CTpyKTypooOpa3oBaHue
OenbIx uyryHoB. O0acTh MPUMEHCHHS.

27 J.c. xxene3o-yrinepos cradbmibHasg. Kpucrammmzanus u cTpyKTypooOpa3oBaHUE CEPBIX
yyryHoB. O01acTh NPUMEHEHUSI.

28 Knaccudukanmst ceppix uyryHoB. CrnocoObl mosydeHus. BnmsitHue CTpyKTypbl Ha




Ne i/

Bomnpocel K 3a4ery

CBOMCTBA CEPBIX YYI'YHOB.

7.3.2. Bonnpocsl Kk npome:kyTouHoi arrectamun (MuTKM2)

Ne i/ Bonpocsl k 3a4ety

29 ITpeBparienus B cransax npu Harpese. HaciieiCTBEHHOCTh ayCTEHUTHOTO 3€pHA.
Onpezaenenue 6auia 3epHa.

30 IIpeBpamienuss aycTeHWTa MNpU  OXJaxXJIeHUW. JluarpamMma HU30TEPMUYECKOTO
IPEBpAILLCHHs] ayCTEHUTA.

31 BausiHue ckopocTH OXJIaXJeHHMs Ha CTPYKTYpy U CBOMCTBa cTayiell. XapaKTepUCTHKH
JUCIIEPCHOCTH MUKPOCTPYKTYP.

32 MapTteHncutHoe npeBpaunieHre. OCHOBHbIE OCOOCHHOCTH, KHHETHKA IPEBPALCHHUS.

33 TepmooOpaboTka. Kitaccudukarysi 1 OCHOBHBIE TEXHOJIOTHYECKHE ITAPAMETPHI.

34 3aKaJ1£<a ¢ noiauMmop¢HbeIM MpeBpamieHueM. HasHaueHue, BUABI 3aKalKu, CTPYKTypa
CTaJIeH MocyIe 3aKaJIKH.

35 Crioco0bI 3aKaJIKH. 3aKaTMBAEMOCTh M MPOKAJTMBAEMOCTh CTAJICH.

36 3akasika 0e3 moJMMOpP(HOTO MPEeBpaICHHUS.

37 [TpeBparieHus npu OTIIyCKe.

38 Paznuuue CBOMCTB NPOAYKTOB 3aKalKd M OTHYCKa (IJIACTUHYATBIX M 3E€PHHUCTHIX
CTPYKTYP).

39 BI/II{VI)I OTIIyCKa, X Ha3HAYEeHHE, CTPYKTypa CTajlell Iocie OTIycKa, pa3inyus B
CBOMCTBaX.

40 CraguitHOCTh IPOLECCOB CTApEHUs. BiIMsHNE TEXHOIOTNYECKUX TapaMETPOB
TEPMHUECKON 00pabOTKHU HAa CTPYKTYPY M CBOMCTBA COCTAPEHHBIX CIIJIABOB.

a1 Orxur | n 2 pona. TexHonoruueckue napameTpsl 1 Ha3Ha4YEHHE OCHOBHBIX BUJIOB
OTXKUTA.

42 M3MeHeHHe CTPYKTYypbl M CBOMCTB /1e()OpPMUpPOBaHHBIX METAJIOB IpU HAarpese.
CymHOCTb, IBWXKYIAs CHJIA U CTaIUHHOCTh PEKPUCTANIN3AIMOHHBIX MPOILIECCOB.

43 BnusiHue nerupyromux 3J1eMEHTOB Ha MOJUMOp(dU3M XKelle3a U TeMIepaTypbl (pa3oBbIX
npespanieHnid. Kinaccudukanms JID no tuny B3anuMoJeHCTBUS C YTIIIEPOJIOM.

44 BnusHue nerupyrommx 3J€MEHTOB Ha TEXHOJOTMYECKHE MapaMeTpbl TEPMUYECKOU
o0paboTtku. Biusguue JID Ha nmpokannBaeMocTh cTajei
Knaccudukanus erupoBaHHBIX CTajlled 1O CTPYKType B pPaBHOBECHOM H

45 HOPMaJIM30BaHHOM  cocTOsSiHMM.  Kiaccudukanus  JerupoBaHHBIX — CTajliell 1o
COJIEP’KaHUIO JICTUPYIOIUX 3JIEMEHTOB.

16 OcHoBuble Buapl XTO. CymHOCTb, TEXHOJOTMYECKHE IapaMETPhbl, Ha3HauYCHUE.
Craguu XTO

47 [lemenTanus, CylHOCTh, BUJbI, (POPMHUPOBAHUE CTPYKTYPHI lIeMeHTOBaHHOTO ciios. TO
110CJIE [IEMEHTALINN.

48 A3oTupoBaHue ®opMHpoBaHUE A30TUCTHIX (a3 B TOBEPXHOCTHOM  CIIOE.
ITpenmMy1iecTBa 1 HEAOCTATKM Aa30THPOBAHMS U IEMEHTALINH.

49 HutponemenTanus, nnaHupoBanue, 6opupoBanue, 1MpPpy3rnoHHasS METAIUTH3AIMS.

50 CymHoCcTh U BUABI TEPMO-MeXaHH4YecKoil 00paboTku. OcobeHHOCTH (hopMHUpPOBaHUS
CTPYKTYpPHI U cBOMCTB cr1aBoB npu TMO.

51 Knaccu¢ukanus 1 MapkupoBKa KOHCTPYKIIMOHHBIX MaTepranoB. CrieuaabHble CTANH.

52 [[BeTHBIC crutaBhl. OCOOEHHOCTH CTPOCHMSI, CBOMCTBA, 00JIACTh MPUMEHEHUSI.

53 Hewmerannnueckue marepuaisl (IJ1aCTMACChl, pe3uHBI, cTekia) OCOOEHHOCTH CTPOCHUS,
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CBOIiCTBa, 00JaCTh MPUMEHEHHUSI.

54 Komnosunmonnsie Matepuainbl. OCOOEHHOCTH CTPOCHHUS, CBOHCTBA, 00JIACTh
MIPUMEHEHUS.

7.3.3. Kputepun u HOpMbI OLIEHKH

®opma
NpOBeJeHUs
Cemectp . Kpurtepuu u HOpMbI OLlEHKH
NPOMEKYTOYHOM
aTTecTaluu
2,3 3ayer Ecnu utoroBsiii pedTHHT
«3aYTEHO»
cocraiusieT 40 u 6onee OannoB
Ecau utoroselii pedTUHT
«HE 3a4TEHO» coctapiisieT 39 6ajuIoB U MeHee

0am10B
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8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIITUOHHOE 00ecredyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEpPATYpa

Tun (yueOHUK, ydeOHOE

KoanuecTBOo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJjioBoK) TI'ox u3nanus oudamoTexe /
n/n MeTOoHYeCKoe Mmocodue,
HaumenoBanmue
NPAKTHKYM, JP.) 3EC
Marepuanosenenue : yaeonoe mocodue / 1.
'g' g EZEI{IIHEEB’ A. bonaeipes, C. B. laBbinos, JI. U.
1 T HOB, [Tormosa, M. H. TropbkoB. — Bosorna : YuyebHoe mocodue 2020 SbC Jlanp
JI. U. Ilomoga,
M T Wndpa-Umxenepus, 2020. — 424 ¢. —
T LIOpRROB ISBN 978-5-9729-0417-4.
Martepuanosenenue : yueOuuk / C. U.
C. U. boronyxos, Boronyxos, E. C. Kozuk. — 2-e uzg. —
2 E. C. Ko3uk Mocksa : Mammnoctpoenue, 2020. — 504 YuacOmmk 2020 IBC Jlans
c. — ISBN 978-5-907104-39-6.
MartepuanoBenenue : yueOHoe nocodue /
1O. I1. 3emckoB. — Cankr-IlerepOypr :
3 | IO. I1. 3emckoB JTans, 2019. — 188 ¢. — ISBN 978-5-8114- YyeOHoe mocodue 2019 OBC Jlanb
3392-6.
4 | Imutpenxo B.IT., MarepuanoBeacHue B 2016 BC
Manyiinosa H.b MAaIIHHOCTPOCHHH [DNeKTPOHHBIH YuebHoe mocobue "ZNANIUM.
pecypc] COM"




8.2. lonoiHMTE/ILHAS JIMTEPATYPaA

Tun (yueOHuK, ydeOHOE

KoanuyecTBO B
HAY4YHOM

Ne nocodoue, yueoHo-
u/n ABTOpPBI, COCTABUTEJIH 3ar;iaBue (3aroJji0BoK) MeToHYecKoe Mocobie, TI'ox u3nanus oudamortexe /
HaumenoBanue
NPAKTHKYM, JP.) 3EC
1 | Comuanes FO.IL. [uap.]; | CrernualibHbIC MaTepHAaIIbl B Yuebnuk 2014 OBC
nox pen. FO.I1. ConHueBa | MAaITMHOCTPOCHUM [DNEKTPOHHBbIH "IPRbooks"
pecypc]
2 | O. A. Macauckuii [u MatepuraaoBeIcHHE 1 TEXHOJIOTHH YueOHoe mocobue 2015 9BC
1p.] KOHCTPYKITMOHHBIX "ZNAN 'ILIJM-
MaTepuaaoB [ DIEKTPOHHBIN pecypc] COM
3 | Apsamacos B.b [u 1p.]; | MarepuanoBeneHye U TEXHOJIOTHS V4eOHumK 2011
IO/, pen. KOHCTPYKLIMOHHBIX MaTEPUAJIOB ObC
B. b. Ap3amacoga, [OnexkTpoHHBIN pecypc] «bubamorex»
A. A. Yepenaxuna
4 | I".B. KneBros [u ap.]. YuebHOe OCOOHE IS BBIMOTHEHHUS JlabopaTopHbIit 2016 Perosuropuit
71a00paTOPHOTO MTPAKTHKyMa I10 MPaKTHKYyM my

Kypcy «MarepuanoBeacHue IS
TeXHUYECKUX HaIpaBICHUN
MOJATOTOBKM OaKajlaBpOB
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8.3. Ilepeyenb pecypcoB uHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHON ceTH
"Uurepuer"

e «BecTHUK MarHUTOrOPCKOTrO TOCYAAPCTBEHHOTO TEXHUYECKOTro yHUBepcutera um. [.1.
Hocosay, http://vestnik.magtu.ru

e «Becthuk CaMapckoro TrocyIapCTBEHHOI'O TEXHUYECKOro yHuBepcutera. Cepus:
TEeXHUUYECKHE HayKuy», http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http:/lim.bntu.by

o «Texnosorus meramio» http://www.nait.ru

e «IlepcriektuBHBIC MaTepuanb» http://Www.j-pm.ru

e WebofScience[DnekTpoHHBIN pecypce]| : MyJIbTHIUCIUIUIMHAPHAS pedepaTtuBHas 0Oa3za
JIAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 . - Pexum JoCTyTa
: apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHIIL

e Scopus[DnekTpoHHbII pecypc] : pedepatuBHas 0a3a ganubix. — Netherlands: Elsevier,
2004— . — Pexxum jmocTyma : SCOPUS.com. — 3arit. ¢ 3kpana. — S13. pyc., anri.

e Elibrary[Dnekrponnslii pecypc] : HayuHas 3JeKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000— . — Pexxum noctyma : elibrary.ru. — 3arm. ¢ skpana. — SI3. pyc., aHrd.

e SpringerLink[Dnexkrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

e ScienceDirect[DnekTpoHHBIE  pecypc] :  KOJUIGKIUSI  DJICKTPOHHBIX  KHUT
u3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nmoctyna : sciencedirect.com. —
3ari1. ¢ skpana. — 3. aHri.

e (Cambridgeuniversitypress[ QIeKTpOHHBIN pecypc] : IKypHaiubl HW3JaTeNbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexum pocryma : cambridge.org. — 3arm. c
JKpaHa. — 3. aHri.

e NEICON[DnekTpoHHBIH pecypc] : 2yeKTpoHHass WHGOpMaLus : apXWB HAyYHBIX
xypHasoB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyma : neicon.ru/resources/archive. — 3ara.
¢ 9KpaHa. — 3. pyc., aHriL.

8.4. Ilepeyenb NPOrpaMMHOro odecnevYeHunst

Ne HaumenoBanue 110 KosauyecTBO PexBu3nTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n JIMIEeH3UI neiicTBus)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r.,
CPOK JICHCTBHS - 0€CCPOUHO
Horosop Ne 690 ot 19.05.2015r.,
5 Office Standart 1398 CPOK JeicTBus - Oeccpouno; JloroBop

No 727 ot 20.07.2016r., cpok
JIeUCTBUS - 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. Omnucanue MaTepuaJbHO-TEXHUYECKON 0a3bl, HeOOXOAMMON JIA
OCyIleCTBJIEHHSI 00Pa30BaTEILHOI0 MPOLECCa MO AMCIUIIHHE

HaumeHoBaHue 000PYI0BAHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ne AP- 00EKTOB 151 NPOBEACHUs . IlepeyeHb OCHOBHOI0 000PYI10BAHMS
/I | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
padoThl o0yuyaoumxcs (HoMep ayAuTOPUN)
JlabGopaTtopus "TepmooOpaboTKka CTOJIBl YyYEHUYECKHE JABYXMECTHBIC, CTOJ
MmatepuaioB" YueOHast ayAuTOpus 11t 71a00paTOPHBINA, CTOJN MPENOoaBaTeIbCKHHA,
MPOBEJICHUS JIaOOpaTOPHBIX padoT. CTyJI MIPENO0/1aBaTeNIbCKUN, JIOCKa
1 E-105 ayIUTOpHAas (MenoBas),
Metautorpaduueckuii Mmukpockon MHUM-
7. Ileun, TBEpAOMEPHI, TEPMOIIAPBI, CTAHOK
MOJIMPOBATIBLHBIN
VYyeOHast ayTuTOpHsI U IPOBEICHUS Croubl Y4EHUYECKHUE (MOHOOJI0KM)
3aHATUHN JEKIIMOHHOTO THUIA. YueOHas JIBYXMECTHbBIE, CTOJI MPENOAaBaTEeIbCKUM,
ayJIUTOpUs AJI IPOBEACHUS 3aHATUI CTYN [IpenoaaBaTeIbCKU, Jl0cKa
CEMHUHApPCKOro TUNa. Y4yeOHas ayIuTopus AN | ayAUTOpHasi (MeaoBasi). DKpaH HaBECHOM,
KYpCOBOT'O MPOEKTUPOBAHUS (BBITOJIHEHUS CTallMOHApHBIA  IPOEKTOp, IpOLECCOp,
2 | KypcoBbIX paboT). YueOHas ayTuTopus AJs MBIIlIb  KOMIIBIOTEpHAs,  HYyJAbT IS
IIPOBEJCHUS TPYNIIOBBIX U UHIUBUYAIbHBIX | IPOEKTOpA
KOHCYJIbTAllMi. YueOHas ayaAuTopus A
MIPOBEJCHUS 3aHATUN TEKYIIETr0 KOHTPOJIS U
IIPOMEXYTOUYHOM aTTecTaluy.
['-326
JlaGopatopus «MeTtamnorpagus». Crosibl y4eHHUYECKHE JIBYXMECTHBIE, CTOJI
VYyeOHast ayuTopus AJi1 IPOBEICHUS 71a00paTOPHBIM, CTOJ MPENnoaBaTeIbCKU,
71a00paTOPHBIX pPadoT. CTYIN IIPENnoAaBaTeIbCKUM, J0CKa
3 | E-204 ayTUTOpHAast (memnoBas), MaKeTbl
KPUCTAIIIMYECKUX PELLIETOK, aTJyiac
MHUKpPOCTPYKTYp,  MeTajyiorpapuueckui
Mukpockon MUM-7.
Komnrelotepnsiit kinace. YueOHas ayautopust | CTossl Y4EHUYECKUE JIBYyXMECTHBIE
JUIS IPOBE/ICHUS 3aHATUHN JIGKLIMOHHOTO TUMA. | (MOHOOJIOK), Jlocka TpexCeKIMOHHas
YueOHast ayTuTOpHS AJI IPOBEACHUS ayJIuTOpHAs (menoBas), CTOJ
VYyeOHast ayTUuTOpHs U1 IPOBEICHUS MIpenoaBaTeNbCKUM, CTYH
1abopaTOpPHBIX paboT. YueOHas ayIuTopHs MPEno1aBaTeIbCKUMI, MIPOEKTOP
JUIsL KypCOBOT'O IPOEKTUPOBAHHUS MYJIBTUMEIUIHBINA,IKPAH AJI1 IPOEKTOopa ,
4 | (BBIOJTHEHUS KYPCOBBIX paboT). YuebHas TymO0a HamojpHas. TyM0a HacToJIbHas,
ayJIUTOpUS AJI IPOBEAECHUS IPYIIIOBBIX U kadenpa
WHAUBUAYaJIbHBIX KOHCYJIbTAlUi YueOHas
ayIUTOpus AJI IPOBEACHUS 3aHATUI
TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHON
aTTECTALUN.
E-214
VYyeOHast aynuTopus AJis MPOBEACHUS Croubl YUEHUYECKUE TPEXMECTHbBIE
3aHITHIA JEKIIMOHHOTO THMA. Y4eOHas (MOHOOJIOKH), CTOJI TPENOJaBATEIbCKHM,
5 | ayautopus JUisl IPOBEICHUS 3aHATUN CTYyI MIPENO01aBaTeNIbCKUN, JIOCKa
CEeMMHAPCKOTo THIA. Y4yeOHas ayAuTOpHs Ul | ayAUTOpHAs (MenoBas), kadenpa
KYPCOBOT'O POEKTUPOBAHUS (BBIIIOJIHEHUS HAaCTOJIbHAs

o1




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4eOHBIX
Ka0UHEeTOB, J1a00paTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeIIeHUuH JJISI CAMOCTOATEILHOMI
padoThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

KYPCOBBIX Pa0boT). YueOHast ayIuTOPHs JJIs
MIPOBEJICHUS TPYIIOBBIX M HHIUBUYaThHBIX
KOHCYJIbTAIMi Y4eOHast ay TUTOPHS IS
MIPOBEJICHUS 3aHSATUN TEKYIIETO KOHTPOJIS U
MIPOMEKyTOUHOM aTTecTaruu. ['-302

Komnberorepnsiii  kiacc. Ilomemenue s
CaMOCTOSITEIIbHON paboTHI. Yyebnas
ayouToOpuss  JUIA  TPOBEACHUS  3aHATUH
CEMHUHAPCKOro TUMna. YueOHas ayIuTopus is
KYpCOBOTO TPOEKTHUPOBAHHUS (BBITOJIHEHUS
KYpCOBBIX Pa0oT). YueOHas ayauTopus JUis
MPOBEJICHUS TPYIIIOBBIX M WHIWBHUIYATbHBIX
KOHCYyJbTallMii. YyeOHas aynutopus Ui
NPOBEICHUS 3aHATHIA TEKYIIEro KOHTPOJS U
IPOMEKYTOUHOM aTTecTaluu.

I-401

Cron ydyeHuueckuii-26 mr., cTyn-26 Iwmir.,
KOMITBIOTEP C BBIXOJOM B CETh MHTEPHET-
16 m.
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