MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b51.0.09

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Marepuanoseaenue u TKM

(Haumenosanue OUCYUNIUHbL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU
15.03.05 KoHCTpYKTOPCKO-TEXHOIOTUYECKOE 00eCIIeueHne MAlTHHOCTPOUTEIBHBIX TPOU3BOICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexXHOIOT s MAIIIMHOCTPOCHHMSI

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2021
O6mas Tpynoemkocts: 8 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 2 3

®opma KOHTPOJIA 3a4eT 3a4eT Hroro
Bun 3ansaruit
Jlexun 34 34 68
JlaboparopHebie 34 34 68
ITpakTnueckue 18 18 36
PykoBoJICTBO: KypcoBblie padoThI (mpoektsl) / PI'P
[TpoMexxyTouHast aTTecTanus 0,25 0,25 0,5
KonraktHas pabota 86,25 86,25 1725
CamocTtosTenpHas padora 21,75 93,75 115,5
KoHnTpons
Hroro 108 180 288




Pabouyto mporpammy coctaBui(u):

Houent kadhenpst HMuM, k. ¢-m. H., nouent [lTormosa JI.W.

(OodicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

X OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuIninHbl coctaBiena Ha ocHoBanuu @I'OC BO u yue6HOrO 1utana
HanpaBJIeHUs  MOJATOTOBKH 15.03.05  KoOHCTpYKTOPCKO-TEXHOJIOTHYECKOEe  oOecreueHue
MAaIIMHOCTPOUTENIbHBIX ITPOU3BOJICTB

Cpok aeiicTBus padoueil nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2025 r.

COI'JTACOBAHO

3aBenyroumii  kadenpoir  «OOopynoBaHME M TEXHOJOTMH  MAIIMHOCTPOUTEIHHOTO
MIPOU3BOJICTBAY»

« _» 20 H.1O. Jlorunos
(noonucw) (U.0. ©amunus)

YTBEPXIEHO

Ha 3acenannu xadenps
«HaHoTexHOIOTHH, MAaTEPUATIOBE/ICHUE U MEXaHUKA)

(mpotoxon 3acemanust Ne 1 ot «31» aBrycra 2020 r.).



1. lleanb ocBOeHNSI AUCHUILIHHBI

Llenp oCBOGHMSI TUCHMILIMHBI — MO3HAHUE MPUPOJBI U CBOWCTB MaTepUasoB,
3aKOHOMEPHOCTEW UX M3MEHEHUs MPU BO3ACHCTBUU PA3NUUYHBIX (PAKTOPOB, a TaK K€
cioco00B TMpuUAaHUs OCOOBIX CBOWMCTB MarepuaniaM  uis uX 3¢GGEeKTUBHON
IKCIUTyaTalUH.

2. Mecto nucuuninnbl (yueOHoro kypca) B crpykrype OIIOIT BO

JIucrumIHRl M TPAKTUKH, HAa OCBOCHHUU KOTOPBIX Oazupyercs JTaHHAs
JACIUILIAHA: «Pu3uKay, «XuMUM», « TeXHOI0rUs KOHCTPYKIIMOHHBIX MaTEpUATIOBY.

]_II/ICHHHJII/IHBI N IPAKTHUKH, OJII KOTOPBIX OCBOCHHUC I[aHHOI‘/’I JUCHHITINHBI
H€O6XOIIHMO KaK IIPCAIICCTBYIOIICC!: «OcHOBBI HpOGKTHOﬁ ACATCIIBHOCTH), «]_—[GTEUIH
MallluH 1 OCHOBBI KOHCTPYHUPOBAHUA), «Pe3anune MaTCpUaAIIOB».

3. Ilnanupyembie pe3yabTaTbl 00y4eHHS

®opmupyeMbie U HNuagukaropbl
KOHTPOJINpyeMble AOCTUKEHU S IInanupyemble pe3ybTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust
(K0J1 1 HAMEHOBAHUE) (K01 1 HAMEHOBAHUE)
cocoben  ucmnonb3oBath | OIIK-5.4. JlemoHcTpupyet | 3HaTh:  METOIbI  HCCIEIOBaHUS,
OCHOBHBIE NOHMMaHue  (PU3MYECKHX | aHATU3a, JUarHOCTUKU u
3aKOHOMEPHOCTH, SABIIGHUH W  TNPHUMEHSIET | MOACTUPOBAHUS CBOWCTB BEIECTB
JICHCTBYIOIIME B IPOIIECCE | 3AKOHBI MEXaHMKH, | (MaTepuaios), buznyecKux 51
U3TOTOBJICHUS TEPMOJUHAMMUKH, XUMHYECKHX npoueccax,
MAaIIMHOCTPOUTENIbHBIX AIIEKTpUYECTBA U | IPOTEKAIOLUX B MaTepuajax Mpu HxX
W3 JIEIUN TpeOyeMoro | MarHeTusma, TEOpUU | MOJIyYEHUH, 00paboTke U
KayecTBa, 3a/1aHHOTO | MAIllMH U MEXaHU3MOB. MOJM(UKALIUN
KOJIMYeCTBa npu YMeTs: HCII0JIB30BaTh B
HAaUMEHBIINX 3arparax HCCIIEIOBAaHMUAX U pacuerax 3HaHUA O
00I11eCTBEHHOTO Tpyaa METOJAaX HCCIENOBAaHUA, AaHAIU3a,
(OIIK-5) JIMaTHOCTUKA W MOJEIUPOBAHHUS
CBOMCTB  BellecTB (MaTepuaioB),
(buznueckux u XUMHUYECKHUX
nporeccax, IIPOTEKAOIINX B

Marepuayiax TMpH UX IOJYYCHHH,
00paboTke U MoaAu(UKALIUU

B.]'Ia)IeTbi HaBBIKaMHW HCIIOJIB30BaHUA
B UCCIICAOBAHUAX U PACUCTAX 3HAHUA
O METOoAax HCCICIAOBaHUA, aHaAJIN3a,

JUAarHOCTUKH M MOJEIHPOBAHUS
CBOMCTB  BewlecTB (MaTepuasoB),
¢buznyeckux u XUMHAYECKUX
IpoIeccax, TIPOTEKAFOIITNX B

MaTepuagax NpU HX IOJYyYSHHH,
o0paboTke 1 MoauuKaIun

CHoco0eH y4acTBOBaTh B
pa3paboTke 000OIICHHBIX

OIIK-8.2.

PEKUMBI

OnTumusupyer
MEXaHUYECKON

3HaTh: METOABl HWCIBITAHUS TpPHU
W3YYCHUU MATEPHAIOB W W3JCIIHIA,




dopmupyeMbie U HNuaukaTopsl
KOHTPOJINpyeMble AOCTHKEHU S Ilnannpyemble pe3yabTaThl
KOMIIeTeHIINH KOMIIeTeHIIN I o0yueHust
(K01 1 HAMMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
BapHaHTOB pemieHusi | 00pabOTKU  JeTaneil  Ha | BKIHOYas CTaHJapTHbHIE u
npoOJjieM, CBSI3aHHBIX C | METAUIOPEXKYIIEM cepTu(UKAIMOHHBIC, TPOIECCOB HX
MaIIMHOCTPOUTEIbHBIMU 00opy/I0BaHUU. IPOU3BO/ICTBA, 0o0paboTku u
MIPOU3BOJICTBAMH, BEIOOpE Moau(UKAITUT
ONTUMAJBHBIX BAPUAHTOB YMeTh: BBINOJHATH KOMIUIEKCHBIE

HPOrHO3UPYEMBIX
MOCIIEACTBUM pelIeHusl Ha
ocHoBe ux ananuza (OIIK-
8)

HCCIICAOBaHMA W HUCHBITAHUA [IPpU
N3YUYCHUHU MATCpUaIOB H PIB,HGHI/Iﬁ,

BKJIIOYAst CTaHJapTHBIC u
cepTu(UKAIMOHHBIC, TMPOIECCOB HX
MIPOU3BO/ICTBA, 00paboTKH U
MOAM(UKAITTH

Biagers: HaBBIKAMH  BBIIOJHEHHUS
KOMIUIEKCHBIX ~ HCCIEHOBAaHHM U
UCITLITAHUI npu U3YYCHHUH

MaTepualioB W H3JeNUi, BKIIOYas
CTaHJApTHBIC U CePTU(UKALNOHHBIE,
IPOLIECCHI uxX IIPOU3BO/ICTBA,
00paboTKK ¥ MOIU(DUKAITIH




4. CTpyKTYypAa U coJep:KaHue JUCUUIINHBI
4.1. CTpykrypa u coaep:xkanue gucuunjannsl MarepuanoBegenne u TKM-1

Moayab
(pa3neun)

Bun
yueOHoi
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemectp

Oonbem,

Banabl

HNHurepakrus,
4.

®opMbI TEKYILLEro
KOHTPOJIs1 (HAUMEHOBaHMe
OLICHOYHOI'0 CPeICTBA)

Mopyns 1

Jlex 1

BBenenune. AToMHO-
KPHUCTAJNINYECKOE CTPOEHUE
MetauioB. MHaunmpoBanue
aTOMHBIX INIOCKOCTEH U
HaIIpaBJICHUM.

BOHpOCLI K 3a4CTy

1,2

Mogyns 1

JIab 1

Anannz KpUCTAJTITIMYCCKOI'O
CTPOCHUA MCTAJIJIOB U CIIJIAaBOB

KommexT 3ananuii x 1.p. 1

Monyis 1

IIp 1

AHanM3 KpUCTAIITNYECKOTO
CTPOCHMSI METAJIJIOB: OIPEACICHUE
OCHOBHBIX XapaKTEPUCTHK
3JIEMEHTAPHBIX siueeK bpass,
WHAWLIAPOBAHNE aTOMHBIX
IJIOCKOCTEW U HAIIPABJICHUH.

Kommunext 3apanuii quist [p 1

Mogyns 1

Jlek 2

HedekTl KpHCcTaIIMYECKOTO
CTPOEHMUS: TOUCUHBIE, TUHEHHBIE,
MOBEPXHOCTHBIE. METAIJIOB U MX
BIIMSIHHE HA (GU3NIECKHE U
MEXaHUYECKHE CBOMCTBA.

Bompocs! k 3auety

3,4




Moayab
(pa3neun)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH

(yueoHo¥#i paGoThI)

Cemectp

Oonbem,

Banasl

HNHurepakrus,
4.

®opMbI TEKYLIETO
KOHTPOJIfA (HAMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mogyns 1

Jlek 3

Brusiaue nedexror
KPHCTAIUTMYECKOTO CTPOCHHUS Ha
¢du3nuecKue U MeXaHUIeCKre
CBOMCTBA METAIIJIOB.

Bompocs! k 3agety

5,6

Mogyns 1

JIab 2

Makpockonu4eckuil aHanu3
(MakpoaHan3) CTPYKTYpPHI
METaJUINYECKUX MaTEPUaIoB.
MUKpPOCKONUYECKUN aHATH3
(MHUKpOaHaNIN3) CTPYKTYpPHI
METaJUIMYECKUX MaTepUaIoB

KommiexT 3aganuii k 1.p. 2

Monyis 1

IIp 2

ITocTpoeHne aTOMHBIX
IJIOCKOCTEN U HAIIPABICHUH IO
3a/laHHBIM WHeKcaM Muiiepa.

Kommnnekt 3ananuit ans [p 2

Monyis 1

Jlex 4

Kpucranmmusanus 4ucThix
MeTaJuIoB. MeXaHU3MBbI
3apOo’KAeHHS U pocTa
KPHUCTAJTUTOB.

Bomnpocsr k 3auery 14,15,17




Moayab
(pa3neun)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemectp

Oonbem,

Banasl

HNHurepakrus,
4.

®opMbI TEKYLIETO
KOHTPOJIfA (HAMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mogyns 1

JIek 5

3aKOHOMEPHOCTH
KpucTtayumzauuu, Kpusbie
TammaHa. 'oMoreHHas u
reTeporeHHast KpUCTaIUIU3aLUH.
MoauduumpoBaHue CIiIaBoB.
CTnoeHMe CIIMTKA

Bomnpocsr k 3auery 18,22

Mogyns 1

JIao 3

ITocTpoenue quarpaMmel
COCTOSIHUS CILIaBa TEPMUUYECKUM
METO/I0M

KommexT 3aganuit Kk j1.p. 3

Mopyns 1

IIp 3

.Mertoapl onpeaeneHus
KOHLIGHTpalluy BaKaHCUN U
MEXY3eIbHBIX aTOMOB, YHEPTHUHU UX
0o0pa3oBaHHS U SHEPTUU
aKTHBalUU MUTpauuu. Pacuer
MOIIHOCTH BekTOpa broprepca,
SHEPrUHU JUCIOKALMMI U CUI,
JIEUCTBYIOLIUX Ha JUCIOKALUIO.

Kommuext 3amanuit aiis [p 3

Mogyns 1

Jlek 6

CmnaBbl. @a3pl B METAINIMYECKHUX
cruiaax. [Ipasuno ¢a3 'nboca.

Bomnpocsr k 3auery 16,19




Monyanb B . | HamMeHnoBaHnue TeM 3aHATHI Oo0bem, HNHurepakrus, @opmeI TeKymero
y4eOHol N Cemectp banbl KOHTPOJIfA (HAMMeHOBaHHe
(pasaen) (yueoHo¥#i paGoThI) q, q,
padoThI OLIEHOYHOI0 CPeACTBA)
Monyis 1 |Jlex 7 JlnarpaMMbl COCTOSIHHS 2 2 - Bomnpocsr k 3auery 20,21
JIBYyXKOMIOHEHTHBIX cucteM. J1C
CIUTaBOB, 00PA3YIOLINX TBEP/IbIC
PacTBOPBI C HEOTPAUYEHHOU
pactBopumocTtsio. JIC cruaBos,
KOMITIOHCHTBI KOTOPBIX
HEpPaCTBOPHUMBI B TBEPAOM
COCTOSIHHUH.
Monyns 1 |JIa6 4 AHanus MarpaMM COCTOSIHUS. 2 4 5 2 Kommuiekt 3aganuii k 1.p.4
®Da30BBIN U CTPYKTYPHEIH pa3oop.
NJ13.
Mogyns 1 |1Ip 4 Pacuer nuarpamm coctosiHus 2 2 5 - Kommunekr 3ananuit ais [p 4

JIBYXKOMITOHETHBIX CHCTEM.
Omnpenenenre XUMUYECKOTO
cOCTaBa U 0OBEMHOTO
cooTHoIIeHHs Pa3.




Moayab
(pasaen)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemectp

Oonbem,

Banasl

HNHurepakrus,
4.

®opMbI TEKYLIETO
KOHTPOJIfA (HAMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Monyis 1

Jlex 8

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

¢as.

Bomnpocsr k 3auery 20,21

Monyis 1

Jlex 9

I[I/Ial"paMMLI COCTOsHUA CIUIABOB C
MNEPUTCKTUYCCKUM U
OBTCKTOUAHBIM MIPEBPAICHUAMMU.

Bomnpocsr k 3auery 20,21

Monys 1

IIp 5

Ananus AuarpaMMbl COCTOSIHUA
Fe-C. Onpenenenne CTpyKTyphl,
(a3oBoro cocraBa, XHMHYECKOTO
cocTaBa M 0OBEMHOTO
COOTHOIIEHHS (a3 YrIepOIUCThIX

CTA T[Pﬁ TN NARTTIAUHETY

Kommunexrt 3ananuit qus [p 5

Monyns 1

JIaG 5

UccnenoBanue cTpyKTyphl
YIJIEPOJUCTBIX CTAJIEN B
PaBHOBECHOM COCTOSIHUM METOJIOM
MHKPOaHaJIN3a.

Kommnekt 3amanmii k 1.p. 5

Mopyns 1

Jlek 11

Jluarpamma cocTtosiHus «Fe-
FesCx». ®a3bl, NN,
KPUTHYIECKHE TOUKH.
CtpykTypooOpa3oBaHue craiei

Bompocs! k 3auery 23,24.25




B .
Monyan e . | HauMeHoBaHHe TeM 3aHATHII Oonem, HNHTepakTHB, Dopmbi Tekymero
yueoHoii N Cemectp Baaabl KOHTPOJIsl (HAMMEHOBaHUe
(pasaen) (yueoHo¥#i paGoThI) q, q,
padoThI OLIEHOYHOI0 CPeACTBA)
Monynb 1 |[Jlex 12 | duarpamma cocrosinus «Fe-Ch. 2 2 - Bomnpocsr k 3auery 26,27
CrpykTypooOpa3oBaHue OCIbIX U
rpadUTH3UPOBAHHBIX YyTYHOB.
Monyns 1 |JIab 6 HccnenoBanue CTpyKTypsl 2 2 5 2 KommutekT 3aganuii k 1.p. 6
YTIEPOAUCTHIX YyTYHOB METOZOM
MHKpOaHaJIH3a.
Monyns 1 [IIp 6 Omnpenenenue Gopmbl rpad@UTHBIX 2 2 5 KommutekT 3ananuii aiis [p 6
BKJIIOUEHHI COTJIaCTHO
I'OCTy3443-87.
Mogyns 1 | CMm.p. CamocTosiTenbHas paboTa 1o 2 11,75
M3YUYEHHUIO CIICIMAIbHOMN
JTUTEpaTyphl U 0(OPMIICHHIO
ma00PaTOPHBIX U MPAKTHIECKUAX
pabor.
Mogynu 1| I1A [IpomexxyTounas arrecranus 2 0,25 -




Moayab
(pa3neun)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemectp

Oonbem,

Banasl

HNHurepakrus,
4.

®opMbI TEKYLIETO
KOHTPOJIfA (HAMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mogyns 2

Jlek 13

H3MmeHeHne CBOMCTB METaNIOB
U CIUIaBOB 0e3 (ha30BBIX
IIPEBPAILICHUMN.
DKCcrepuMeHTaIbHbBIE
3aKOHOMEPHOCTH TUIACTUYECKOU
nedhopmaruu.
HedopmarimonHoe ynpoyHeHue.

Bompocsr k 3auery 7,8,9

Mopyns 2

JIab 7

HcneiTanue maTepragoB Ha
TBEPAOCTD

Kommnekr 3amannii k 1.p. 7

Monys 2

Jlex 14

Knaccudukarus u Bupt
MEXaHUYECKUX HUCIIBITAHNMN:
CTaTHYECKUE, JUHAMUYECKHUE,
yCTaJIoCTHBbIC. MeXaHUUeCKUe
CBOMCTBA U X XIPAKTEPUCTHKH.

Bompocsr k 3auery 10,11

Monyns 2

JIab 8

Ucnpitanue oOpasnos Ha
pacTsDKeHHe.

KommiexT 3ananuii x j1.p. 8

Monys 2

IIp 7

OmpeneneHne MEXaHMIECKIX
CBOICTB IO TMarpamme
pacTsbKeHusl.

Kommunekr 3ananuit ans [p 7




Bu . ®opmMbl TEKyLIET0
Monyan | Haumenosanne Tem 3ansuii Oo0bem, HNHTepakTHB, P ym
y4eOHol N Cemectp Banuasl KOHTPOJIsl (HAMMEHOBaHUe
(pasaen) (yueoHo¥#i paGoThI) q, q,
padoThI OLIEHOYHOI0 CPeACTBA)
Monynb 2 |Jlex 15 | CTatHueckoe HarpyxKeHHe. 2 2 - Bomnpocsr k 3auery 11,12
UcnbiTanue MeTaaioB Ha
TBepAOCTh. McnbITanue Ha
pacTsDKeHue.
Monynb 2 |Jlex 16 | lnHaMHYeCKOe M IUKITHIECKOe 2 2 2 Bomnpocsr k 3auery 12
HarpyxeHue. cneiTanue Ha
YAApHYIO BI3KOCTh U YCTaJOCTh.
MexaHu3MBbl pa3pyLICHHs
JIa6 9 OrnpeieliecHUEe YIapHOi BA3KOCTH 2 2 5 KommuiexT 3amanuii x 1.p. 9
MaTepuana.
JIa6 10 | YcranocTHast MPOYHOCTH 2 2 5 Kommnexr 3agannii k 1.p. 10
Martepualia
Mopyns 2 [1Ip 8 [ukmudeckoe HarpyxeHue. 2 2 5 - Kommnnekt 3ananuit ans [p 8
Onpenenenne napaMeTpoB LUK
Harpy>KeHHUsl.
Monynb 2 |Jlex 17 | MexaHu3MbI pa3pyIueHus 2 2 - Bompocsr k 3auery 13

METAJUTHIECKUX MATEPUAIIOB:
BA3KOEC, XPYIIKOEC, KBA3UXPYIIKOEC,
BSI3KO-XPYIKOE, CMEIIaHHOE,
YCTaIOCTHOE.




Bu . ®opmMbl TEKyLIET0
Monyanb | Haumenosanne Tem 3ansuii Oo0bem, HNHTepakTHB, P ym
yueOHOI N Cemectp Banabl KOHTPOJIfA (HAMMeHOBaHHe
(pasaen) (yueoHo¥#i paGoThI) q, q,
padoThI OLIEHOYHOI0 CPeACTBA)
Monyap 2 |JIa6 11 | BiustHHE XOJIOHOH ITACTHIECKOI 2 2 5 2 KommiexT 3amanuii k a.p.11
nedopMaliy Ha TBEPAOCTh
MeTasua.
JIab 12 | ®pakrorpaduieckuii aHamus. 2 2 5 KommnekT 3ananuii k 1.p.11
Monyns 2 [IIp 9 AHanmu3 NPUYMH pa3pylIeHUs 2 2 5 - Kommutekt 3ananuit ais [Ip 9
3IIEMEHTOB KOHCTPYKLUH.
CamocTositenbHas paboTa 1o 2 8
HN3YyUYCHUIO CHCHHaHLHOﬁ
JTUTEPATYPHI U OPOPMIICHUIO
J1a00PATOPHBIX U MPAKTUUECKUX
pabor.
Monayns [MoceniaemocTsb 2 10
1,2 bb
Monaynb AHKETHpPOBaHHUE
1,2
Monyinb Tect ntorosslii 2 2 100 Hrorosoe TecTupoBaHue

1,2




Bun

®opMbI TEKYLIETO

Moayab . | HammeHnoBaHnue TeM 3aHATHH Oo0bem, HNuTepakrus,
yueOHOI . Cemectp Bannnl KOHTPOJIfA (HAMMeHOBaHHe
(pasaen) (yueoHo¥#i paGoThI) q, q,
padoThI OLIEHOYHOI0 CPeACTBA)
Hroro: 108 100+100

Cxema pacyera UTOroBoro 0amia ajiasi ouHoi gopmbl o0yueHus: (Texkywmmii peiiTuHr + Pe3yjJbTaT MHTOroBOro rectupoBaHusi)/2+

Bb(ecan BB npexycmorpensi)




4.2. CTpyKTypa H cofep:kaHue qucuuminabl Matepuanoseaenue u TKM-2

Bu . DopMbI TEKYLLIET0
Monyab | Haumenosanue Tem 3ansruii Oonbem, HNuTepakTus, P yim
yueOHoi N Cemectp banabl KOHTPOJIsl (HAUMEHOBaHMe
(pa3neu) (yueOHO¥i padoThI) 4, q,
padoThbI OLICHOYHOI'0 CPeACTBA)
Monayns 3 | Jlex 1 IIpeBpailieHus B yriepoauCcTOM 3 2 Bomnpocs! k 3auety 30
cTanu npu Harpese. Poct
ayCTEHHTHOI'O 3€pHa IIPX HarpeBe.
Mogyns 3 |JIa0 1 Omnpenenenue pa3mepa 3epHa 3 4 5 KommiexT 3ananuii x j1.p. 1
CTaJIn METOAOM MUKpPOAHAJIN3a.
Monys 3 | TIp 1 AHanu3 auarpamMmel 3 2 5 Komrnekr 3aganwmii myis [p 1
HU30TCPMHUYCCKOIO paciaja
ayCTEHHUTA.
Mopnyns 3 | Jlek 2 N3orepMudeckuii pacnaj 3 2 Bomnpocsr k 3auery 30

MePEOXITKICHHOTO ayCTCHHUTA.
Brusaue ckopocTr OXJIaxICHUS
Ha JINCTIEPCHOCTH (heppUTO-
IIEMEHTHUTHBIX CMECEM.




Moayab
(pasaen)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemectp

Oonbem,

Banasl

HNHurepakrus,
4.

DopMbI TEKYLIETO
KOHTPOJIfA (HAMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mogyns 3

Jlek 3

Knaccuduxarms sumoB
TEPMHUYECKOH 00paboTKH.
[Mapametpst TO u dhakTopsl,
Biusrone Ha Hux. Omxuru 1 u 2-
ro poxa. TexHonoruueckue
napameTpbl, Ha3HaueHHe, BEIOOD
DEKUMOB.

Bomnpocsl k 3auery 32

Mopyns 3

JIab 2

OTXUT ¥ HOpMaANTK3aLUs
YIJIEPOIUCTOM cTamnu.

KommnekT 3amanuii x 1.p. 2

Mogyns 3

Ip 2

Haznauenne 0CHOBHBIX BHIIOB
OTXHTa U aHaJN3 JePEKTOB,
YCTPaHUMBIX OTXKUTamMu 1 u 2
POJIOB.

Kowmmnext 3aganumii quist [p 2

Monyns 3

Jlex 4

IIpoueccsl, mpocxoasinye B
Je(hOPMUPOBAHHBIX CIUIABAX MPHU
Harpese. CyIHOCTb U
CTaIUMHOCTD

Bomnpocer k 3auery 14,15,17

Monyns 3

Jlex 5

MapTeHCUTHOE NpeBpalicHUE.
Oco0EHHOCTH, KHHETHKA.

Bompocsr k 3auery 31

Monayns 3

JIao 3

PexpucraninzainoHHBIA OTKUT
CcTaJIel.

Kommnekr 3amannii k 1.p. 3




Moayab
(pa3neun)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemectp

Oonbem,

Banasl

HNHurepakrus,
4.

DopMbI TEKYLIETO
KOHTPOJIfA (HAMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mogyns 3

IIp 3

DopMHUpOBaHHE CTPYKTYPHI
cTasielf B IIpoliecce 3aKajKu.
Bnusnue TEXHOIOrHYECKUX
MapaMeTpoB 3aKalIKu Ha
CTPYKTYPY U CBOMCTBA CTajeH.

Kommext 3ananuit aiis [p 3

Mopyns 3

JIex 6

3akanka ¢ moJuMophHBIM U 03
NOAUMOP(GHOTO TPEBpPAICHHS.
Buael 3akanku.

Bomnpocs! k 3auety 33,39

Monyns 3

Jlex 7

BrnustHue pa3nuvHbIX GakTopoB Ha
MapTEeHCUTHOE MPEBPAaILECHHUE.
Crioco0Osr 3akanku. [Ipsmoe u
o0paTHOE MapTeHCUTHBIE
npeBpanieHuss DPPeKT namsaTu

(hOpMBI.

Bompocsr k 3auery 31

Monyns 3

JIa0 4

3akanka yriaepoaucTon u
JIETUPOBAHHOMN CTAJIH.

Kommnexr 3aganmii k 1.p.4

Monyns 3

IIp 4

AHanu3 TepPMOKMHETUIEKHIX
JMarpamm pacrajia ayCTeHHTA.

Kommunexr 3ananuit ais [p 4




Monyanb B . | HamMeHnoBaHnue TeM 3aHATHI Oo0bem, HNHurepakrus, @opmbI TeKymIero
yueOHOI . Cemectp Bbanawl KOHTPOJIfA (HAMMeHOBaHHe
(pasaen) (yueoHo¥#i paGoThI) q, q,
padoThI OLIEHOYHOI0 CPeACTBA)
Mopyns 3 | Jlek 8 [TpeBpaienus npu OTITyCKe. 3 2 - Bompocs! k 3auery 35
Monyns 3 | JIek 9 ITpoueccel crapenus. Biausnue 2 Bompocsr k 3auery 39
TEMIIEPATYPHI 1 BPEMCHU 3
BBIACPIKKHU HA CTPYKTYPY U
CBOICTBa CTApEIOIIMNX CIJIaBOB.
Monyis 3 [TIp 5 AHanu3 1 BEIOOp PEKUMOB 3 2 5 2 Komrnekr 3aganmii myis [p 5
otmycka craneit .dopmupoBanue
CTPYKTYPBI CTaJIEH B Ipoliecce
OTIIYCKaA.
Monyns 3 | JIa6 5 OTIHycK yriepoaucTol cTalu. 3 4 5 2 KommuekT 3aganuii x 1.p. 5
Mopyns 3 |Jlek 11 | IIpokanuBaeMocTs u 3 2 Bompocs! k 3auety 33,38
3aKaJIMBAEMOCTD CTaJIE.
HeFI/IpOBaHHLIe CTaJin.
Knaccuduxaryst JID 1o BiusHuIO
Ha MoIuMopdu3M | 1o
B3aMMOJCHUCTBHIO C YIISPOJOM.
Mopyns 3 |Jlek 12 | BiusiHue Jerupyroninx 3J1€MEHTOB 2 - Bompocs! k 3auety 38

Ha ¢a30BBIE TIPEBPAILIEHUS B
CTaJsX.

BinsiHMe nerupyronmx 3J1€eMEHTOB
Ha TEXHOJIOTHYECKHE TapaMeTphI




Bu . ®opMbI TEKYIIET0
Monyan A . | HauMeHoBaHHe TeM 3aHATHII Oonem, HNHTepakTHB, P ym
yueoHoii N Cemectp Baaabl KOHTPOJIsl (HAMMEHOBaHUe
(pasaen) (yueoHo¥#i paGoThI) q, q,
padoThI OLIEHOYHOI0 CPeACTBA)
Monyisb 3 |JIab 6 Bisinue konmdecTsa yriepoja Ha 3 2 ) 2 Komrmnexr 3aganuii K a1.p. 6
TBEPAOCTh 3aKAJICHHOU
YIJIEPOJUCTON CTalH.
Monyis 3 [IIp 6 Bri0op craneii mo 3a1aHHBIM 3 2 5 Kowmrnekr 3amanwmii qyist [Ip 6
HpO‘IHOCTI/I 158 HpOKaJ'II/IBaeMOCTI/I.
Monynsb 3 |JIab 7 Bnustaue ckopoctu 3 4 5
OXJIQKJICHUS Ha TBEPIOCTh
YIJIEPOAUCTOM CTAJIHU.
Moayns3 |Cm.p. CamocrositenbHas paboTa 1o 3 53,75
M3YUYEHHUIO CIIeIIMAIbHOMN
TUTEpaTyphl U 0(OPMIICHHIO
1a00PaTOPHBIX U MPAKTHIECKUAX
pabor.
Mogynu 3| I1A [IpomexxyTouHas arrectanus 3 0,25 -
Monyns 3 |Jlex 13 | Xumuko-tepmuueckas oopaboTka. 3 2 2 Bomnpocs! k 3auety 40

CYIIIHOCTB, OCHOBHBIC BHbI U UX
Ha3HA4YCHUC.




Monyanb B . | HamMeHnoBaHnue TeM 3aHATHI Oo0bem, HNHurepakrus, @opmbI TeKymIero
(pazzen) yueOHOI (yaeBHoii paBoTbI) Cemectp u. baniasl u. KOHTPOJIfA (HAMMeHOBaHHe
padoThI OLIEHOYHOI0 CPeACTBA)
Mogyns 3 |JIab 8 Bnustnue nerupyrommx 3 4 5 - KommiexT 3aganuii x m1.p. 7
3JIEMEHTOB Ha
MPOKATMBAEMOCTh CTaJIH,
ONPEACIIEMYI0 METOIOM
Monynb 3 |Jlek 14 | Tepmo-mexanuueckas 06paboOTKa. 3 2 2 Bomnpock! k 3auety 40
OcHoBHbIE BUIBL. OCOOEHHOCTH
(hopMUPOBaHUS CTPYKTYPHI CTAIEH
u cruaBoB npu TMO.
Monyns 3 |J1ab 9 Bnugnue nemeHTanuu Ha 3 4 5 KommuekT 3ananuii k 1.p. 8
MHUKPOCTPYKTYPY U TBEPJIOCTh
YIJIEPOAUCTOM CTAJIHU.
Monyis 3 (TIp 7 MUKpOCKOTTMYEeCKUX I aHaIH3 3 2 5 Komrnekr 3aganwmii myist [p 7
A30THUPOBHHBIX CJIOCB.
Monynb 4 |Jlek 15 | JlerupoBanubie 3 2 - Bompocsr k 3auery 41

WHCTPYMEHTAJIbHBIE U
KOHCTPYKLMOHHBIE CTAJIN

CIICIaJIbHOI'O Ha3HAYCHM .
NRvnnmrs yrnyrsenrrarres o




Bu . ®opMbI TEKYIIET0
Monyanb o . | HauMeHoBaHHe TeM 3aHATHII Oo0bem, HNurepakrus, P ym
yueOHOI N Cemectp Bbanabl KOHTPOJIfA (HAMMeHOBaHHe
(pasaen) (yueoHo¥#i paGoThI) q, q,
padoThI OLIEHOYHOI0 CPeACTBA)
Mogyinb 4 |Jlex 16 | LlBeTHble criaBbl ( METHBIE, 3 2 2 Bomnpocsr k 3auety 42
AJIIOMHHHECBBLIC, MAaIrHUCBEIC,
TUTaHoBbIe). OCOOEHHOCTH MX
CBOICTB U TEPMHUYECKOU
00paboTKu.
Ay
Monyns 4 |JIab 10 | 3axanka u cTrapeHne 3 4 5 Kommuext 3aganuii k m1.p. 9
AJTFOMHUHHEBOTO CIlJIaBa.
Monynb 4 [JIa6 11 | MapKkupoBKa KOHCTPYKIIMOHHBIX 3 4 5 KommnekT 3aganuii k j1.p. 10
MaTepUualioB.
Mopyns 4 [TIp 8 Br100op cTanu 1o 3aaHbIMM 3 2 5 - Komriexr 3amanwmii aust [p 8
IIPOYHOCTU U IPOKAIMBAEMOCTH.
Mopyns 4 |Jlek 17 | Hemerannuyeckue MaTepHraibi 3 2 - Bonpocs! k 3auery 43,44
(macTMacchl, Kepamuka,
pe3uHbI) O61acTH IPUMEHEHMSL.
KOMHOBI/II_II/IOHHLIG) MaTcpHualbl.
Monayns 4 [IIp 9 Knaccudukamus 1 MapKupoBka 3 2 5 - Kommutext 3aganuii mist [p 9

IOBCTHBIX CIIJIABOB.




Bu . ®opmbI TEKYyLIET0
Monyanb | Haumenosanne Tem 3ansuii Oonbem, HNurepakrus, P yim
yueOHOI N Cemectp Banabl KOHTPOJIfA (HAMMeHOBaHHe
(pasaen) (yueoHo¥#i paGoThI) q, q,
padoThI OLIEHOYHOI0 CPeACTBA)
CamocrosTenpHas paboTa 1mo 3 38
M3YUYEHHUIO CIIEIMAIbHOMN
JTUTEPATYPHI U OPOPMIICHUIO
7Ta00PATOPHBIX U MPAKTHIECKUX
pabor.
Mopyns [MocemaemocTsb 3 10
3,4 bb
Mopyis AHKeTHpOBaHHE
34
Monayns TecT UTOrOBBIIA 3 2 100 Hrorosoe TectupoBanue
3,4
Hroro: 180 |100+100

Cxema pacyera UTOroBoro 6amia aiasi ouHoii gopmbl odyueHus: (Texkymmii peiiTuHr + Pe3yjJbTaT HTOroBOro rectupoBanusi)/2+

bb(ecsim BB npexycMoTpensbr)




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

B HaCTOAIIICM KypcCe HCIIOJIB3YIOTCA CICOYIOIIHC 06p8,30BaT€JII>HI>I€
TCXHOJIOTHH:

TexHonorus JAUCTAHITMOHHOTO O6Y‘I€HI/ISI.

TexHonorus TPaIUIINOHHOI'O O6y‘{€HI/IH — npemiaract TpaaAuIHOHHYIO

MOCIIEI0BATEIBHOCTh U3YUEHHUS HOBOTO MaTepuaina, B (hopme Jekuuid, 1abopaTopHbIX
paboT U CaMOCTOSTENBHON pabOThI CTY/IEHTOB.

HNupopmaninoHHble TEXHOJIOTHH — MPEAJIaraloT UCIOJIb30BAaHUE KOMIIBIOTEPA
BO BpeMs IMPOBEJCHUS 3aHATHI, HAIPUMEpP, BU3yaJbHbIE JICKIIUU C UCIIOJIb30BAHUEM
MPE3EHTAMOHHOTO METO/Ia OOYUEHHS.

WNHTepakTUBHBIE TEXHOJOTMM — JUAJIOroBoe OOy4YeHHE, B XOJ€ KOTOpPOTO
OCYILIECTBIISIETCSl B3aUMOJCHCTBUE MEXAY CTYIEHTOM U IpernojaBaTesieM, 00
MEXIy CTyJCHTaMH, WCIOJb30BAaHHE METO/Ma OOyYeHHUS «MO3TOBOW IITypM).
Hcnonb3oBaHuEe 3JIEMEHTOB MPOOJIEMHOr0 OOy4YeHHs B BHJIE€ HAJIM4YUs BOIIPOCOB
npoOJIeMHOTO XapakTepa B JIa0OpaTOpHBIX paboTax W TpeOOBaHUM aHalu3a
MOJyYEHHBIX PE3yNbTaTOB C IMOCIEAYIOMUM BBIBOJIOM IO SKCIIEPUMEHTAIBHBIM U
pacyeTHbIM JaHHBIM. Vcrmonb3oBaHME TEXHOJOTMU Pa3BUTHUSL  KPUTUYECKOTO
MBILUIEHUST B (opme 3aHATHI-Oecen C HCMOIb30BAaHUEM METO/A «PELICHHE
CUTYallMOHHBIX 33]1aW».

6. MeToauueckue YKa3zaHusd 110 OCBOCHUI0 TUCHTNIIJIMHBI

Meroanueckie pEeKOMEHIAIMU CTYACHTY W TPEMNoJaBaTeNlio U3JI0KEHBI B
METOJMUYECKUX YKa3aHUAX K JJA00OpaTOPHBIM paboTaM:

VYuebHoe mocoOue s BBITOJHEHUS Ja00paTOPHOTO MPAKTUKyMa IO KypCy
«MarepuanoBefeHue» sl TEXHUYECKUX HANpaBJICHUN MMOJATOTOBKU OakaiaBpOB/
I'.B. KneBuos [u ap.]. — Tomesatru: TI'Y, 2016.- 170 c.



7. OueHOYHBIE CPeACTBa

7.1. ITacnopT OlIEHOYHBIX CPEICTB

Cemectp Koxa koHTpoO/IMpyemMoii KOMIIeTeHIUN HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
Bomnpocsr k 3auety Ne 1-28
2 OIIK-5, OIIK-8
TecroBblie 3amanus: NeNe 1-500
Bompocs! k 3auety Ne 29-54
3 OIIK-5, OIIK-8
TecroBblie 3amaaus: NeNe 1-500

7.2. TunoBble KOHTPOJIbHbIE 3aJaHMsl WJIH WHbIE MAaTepPHAJIbI,
Heo0XoauMble 115
TeKYIero KOHTPoJIst

7.2.1. KomiuiekT 3ajaHuii K JijabopaTopHoi padore.

Tema: « TUNbI KPUCTAIIMYECKUX PEHIETOK U MX OCHOBHBIC XapaKTEPUCTUKU»
A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.
b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1. TInockocth B KyOMUECKOM KpHUCTaIe OTCEKAET HAa KOOPJIWHATHBIX OCSIX
OTpE3KH, paBHbIE a; 2B; c. OnpenenuTh KpucTaorpadhuyeckue MHACKCHI
wiockoctu (hkl)?

2. TloctpoiiTe MPOCTPaHCTBEHHOE HU300paKEHUE ITUIOCKOCTEH (Ha TpuMeEpe
Ky0a), uMmeronux kpuctamiorpapuyeckue unaekcel (110); (111); (112);

(321); (110); (111);(111).

3. Ompenenure CMMBOJ HampaBlieHUs, Mpoxojsiero udepe3 Touku (0, B/3,
c/3).

4. TlocTpoiiTe MPOCTPAHCTBEHHOE M300paKEHUE CIIEAYIONIUX HANPABJICHHUM B

ky6e [100]; [010]; [001]; [100]; [010]; [001]; [110]; [104]; [011]; [111];
[111];[111];[222]; (2 14);[224);[221];[1117; [211]; [311].

5. IloacuuTaiiTe YKMCIO aTOMOB B SYEHKH M KOOPAMHAIIMOHHOE YMCIIO JJIA
OLK u I'TIK u I'TTY permierok.

B) BemonnauTe 5 3agaHuii UTOTOBOTO TECTA.
Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)

1. K ci10’kHBIM KpHUCTaJUIMYECKUM PEIIETKAM OTHOCHT ...
1. KpucCTaIIMUecKUe KyOMUeCKHUe peieTKu

2. PCUICTKHU C OOJIBIINM KOJHYECTBOM aTOMOB



3. pemeTKH, y KOTOPHIX Ha JOJI0 IJIEMEHTAPHOU SUYEHKH MPUXOAUTCS Ooiee
OJIHOTO aTroma

4, PCUICTKH, ¥ KOTOPBIX HaA OOJIIO 3H€M€HTapHOﬁ STYCVKU MMPpUXOAUTCA OOUH
aToM

2. Bribepute cooTBeTcTBYIONME Xapakrepuctuku s 'K pemerku:
l.a=b=c; a=B=y=903; K=12;x=0,74

2.a=b=c; a#B=y=90; K=8;k=0,68
3.a=b#c; a=p#y; '=12;k=0,74
4, a=b#c; a=p#y; K=12;x=0,56

3. Ykaxkute 0003Ha4YCHMSI TUNIOCKOCTH B MHACKcax Muuiepa .

p 1. (1°10)
Pz 2. (101)
ST s 3.(011)
4. (110)
s L
/’/,f*”f//’/

- 1. [112]
17 2. [221]
3. [212]

4. [121]

5. CBOHCTBO, 3akiIOYarolieecs B HEOJHOPOJHOCTH CBOMCTB Marepuaia B
Pa3IMYHBIX KpUCTAIIOTpaPUUYECKUX HAMPABIICHUSIX, HA3bIBACTCH ...
1. m3oTponus

2. aHW30TPOIHS
3. TekcTypa

4. momumopduzm



7.2.2. KoMIUIeKT 3aJaHMii K NPaKTH4YecKOil padore mo Tteme: «AHAJM3
KPHUCTAJIMYECKOro CTPOeHHs U 1e)eKThl KPUCTAJLIIOB)»

Bemonautek 10 3amanuii ”TOrOBOTO TECTA.
Bapuant 1 (1 enie 10 BapraHTOB TECTOB)

1. CBsa3p MeXay aToMaMHd B MeTaulax oOOYCJIOBJICHA B3aUMOCHCTBHEM
MEXY ...

1.pa3HOMMEHHO 3apSXKEHHBIMU MOHAMU

2. MOJIOKUTEIBHO 3aPSXKEHHBIMU HOHAMU U AJIEKTPOHHBIM Ta30M

3. DUIIONSAMH

4. MepeKpPHIBAIOIIUMICS JIEKTPOHHBIMH O0IaKaMu

2. JledekThl, TepMOAMHAMUYCCKH BBITOHBIC JIJIST KPUCTAILIA!
1. nmakyHbI
2. BaKaHCUM
3. OUCIJIOKaIHNU
4. TpaHulbl

3. Ykaxure popmyity, ONMUCHIBAIOIIYIO MTEPBbIi 3akoH Duka:

1. h=2+Dt
2
2. h=—"_
DT
3. I=-Dxadc/ox
4., 1=—-Dxaocléot

4. KpaeBoii nucnokaiei Ha3bpIBaeTcst 00J1acTh ...

1. MCKa)XKeHUM KpHUCTaJlJIa BOKPYT Kpasi TPaHUIIbI 3epHa

2. WCKaXEeHHS KPUCTaJIa BOKPYT Kpas SKCTPAIIIOCKOCTH

3. pacTsDKeHHsT B KpUCTaliie, OOYCIOBICHHYI0  HAJIWYHEM
AKCTPAIIOCKOCTH

4. cxaTHsl B KpUCTaslie, 00yCIOBIEHHYIO HATMYHEM SKCTPATIOCKOCTH

5. O0beMHbIe 1ePEKThI KPUCTAITUYECKOTO CTPOCHHUS:
1. AuCIoOKaIuy, EeTMOYKH MEKY3€eTbHBIX aTOMOB
2. BaKaHCHH, MEXKY3€JIbHbIE aTOMbI, IPUMECHBIE ATOMBI
3. IOpBI, TPEIIUHBI, OJOKH
4. rpaHUIlBI 3epEH, TPaHUIIbI (a3, TPaHUIIBI OJIOKOB

6. bonbpmas pasHUIla MEXIy TEOPETUYECKOW U peaJbHOM MPOYHOCTHIO
KPUCTAJUIOB OOBSICHSETCS HAJTMYUEM B KPUCTAILIAX. ..

1. rpanun 3epeH

2. IUCJIOKaIuN

3. BakaHCHUI



4. OpUMECHBIX aTOMOB

7.2.3. KomiuiekT 3ajaHuii K JijabopaTtopHoii padore.
Tema: «Makpo 1 MUKPOCKOIIMYECKUN aHAJIN3 CIIJIABOB)

A) OdbopmMuTh OTYET MO TEME JabOpaTOPHOU pabOTHI.
b) BeimosnHuTk 3a1anus Kk 1abopatopHOit padoTe.

1. IlpurotoButs Mmakpouuiud. BeigBuTh Ha Makponumde nedexTsl,
HapyIIaoIlye CITIOMHOCTh METalIa, JIMKBALUIO cepbl U ¢hocdopa, CTpoeHue
JIUTOM CTaJu, BOJIOKHUCTYIO CTPYKTYPY U T.JI. U 3apUCOBATH UX.
2.KpaTko onucath METOJAMKY IPUTOTOBICHUSI MUKpOUUTHdA.
3.AccnenoBaTh MUKPOCTPYKTYPY CTAJIM WJIM YyT'yHA /10 ¥ MOCJE TPABJICHUS.
3apucoBaTh HaOJII0IAEMYI0 MUKPOCTPYKTYPY CTaIM WM YyTyHA

b) Beimmonauthk S 3agaHuii KTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.MukpocCTpyKTypa CIIaBOB —3TO..
1. Tun KpUCTaIIMYECKOTO CTPOEHUS
2. 3epHa WK KPUCTAIUIUTHI, BUAMMBIC B ONITUYECKUIM MUKPOCKOII IIPU
yBenudyeHuu 100-500pas3.
3. Ctpykrypa nedexroB KP, Buaumas B 3J1eKTpOHHBIN MUKPOCKOTI.
4. CtpoeHue criaBa, BUAMMOE Ipu yBennueHuu B 10 pas.
2. YKaXWuTe TMNpaBUWIBHYIO IOCJIENI0BATEILHOCTh OIEpaluii MpU HU3rOTOBICHUU
MUKponuida.
1. Beipeska
2. TpaBnenue
3. llnudoanue
4. ITonmmpoBanue
3. Meron baymana npenHasHadeH Jisl. ..
1. BBISBJICHHSI MAKPOCTPYKTYPHI JINTON CTaIH
2. BBISBJICHHS PACIIPECIICHUS] HEMETAITMYECKUX BKITIOUEHUN
3.BBISIBJIICHUS HEOJTHOPOHOCTH pacipenesieHns (JTMKBAIMK) CEPhI
4 .BBISIBIICHUS TPAHUI] 3€PEH
4. ITonupoBanre MUKpOLUIH(A TPOBOISAT C IEINbIO. . .
1. ycTpanenust n300paxeHusi TOBEPXHOCTHU
2. BBIABJICHHSI TPAHUI] 3€PEH
3. BBISIBJICHUS MakpoAeheKTOB
4. BBISIBIICHHUS] HEOJHOPOIHOCTH pacnpenesieHus (Jimkpamuu) dochopa
5. Pa3zpemaromas cnocoOHOCTh MUKPOCKOIA - 3TO. ..
1. BenuumHa, oOpaTHass HAMMEHBIIEMY PACCTOSHUIO MEXAY ABYMS TOUKAMH,
BOCIIPUHUMAEMBIMU OT/ACJIBHO
2. HAMMEHBIIIEE PACCTOSIHUE MEXKITY OTACIHHO HAOII0AaEMbIMU 00bEKTAMU
3. BemM4MHA y4acTka 0o0pasiia, BUANMOTO B Mpudope
4. Bemu4MHA, TPOMOPIIMOHAIIEHAS HAUMEHBIIIEMY PACCTOSTHUIO MEXIY IBYMS
TOYKaMH, BOCIPUHUMAEMBIMH OTEJIBHO.



7.2.4. KomiuiekT 3ajaHuii K JiabopaTtopHoi padore.

Tema: «Mexanuueckne  CBOMCTBA  KOHCTPYKIHMOHHBIX  MaTEpPHAJIOB.
OrnpeneneHrne MEXaHMUECKUX XapaKTEPUCTUK IPOYHOCTHU U TIJIACTUYHOCTH.»

A) ObopMuTE OTYET MO TeMe PaOOTHI.

b) BeimonauTh 3a1aHUS K IpaKTHYECKON padoTe.

1.3apucoBaTh JaHHYIO BapHAHTOM KpPUBYIO pPaCTsDKEHHS B KOOpIUHATaX
«ycmiue F - yanunenue Af» M BBINOJHUTH CIETYIOIIEE:

2. Hp606paBOBaTL B JguarpamMmMy C OTHOCHUTCIbHBIMH  KOOPpAWHATAMH
CHAIIPAKCHUC O - OTHOCUTCIIbHAA ,ZIG(l)OpMaHI/IH EN,

3. mo mpeoOpa30BaHHOM auUarpamMme OIpPEAeNIUTh CIEIYIOUUE MEXaHUYECKHUEe
CBOMCTBA: E - MOIysb ynpyroctu, o, MM Oj, - IPeJea TEKy4eCTH, o - Npeaen

IMPOYHOCTH, 0 - OTHOCUTEILHOE YIJIIMHCHHUC, a4 -CTaTUYCCKYIO BA3KOCTD, D-MOI[yJ'IB
IINTaCTUYHOCTH.

BapuanTt 1 (1 emie 9 BapuaHTOB quarpaMm pacTsKEHUs)

BmaHnT 1 (cmas AV3)
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YirviHeine mv
B) BemonauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)

1. Ykaxunre BIHUsIHUE TPUMECEN HA MEXaHUYECKHUE CBOMCTBA KPUCTAJUIA MIPH
MJIACTUYECKOM edopmaIuu:

1. cumxaror HCXOOHYIO IMTPOYHOCTD U MOBLIIIAIOT IIJIACTHYHOCTD

2. YBCIIMYHUBAIOT UCXOAHYHO ITIPOYHOCTD U CHHUIKAIOT INIACTUIHOCTD

3. NPOYHOCTH U MJIACTUYHOCTb HE U3MEHSIETCS
4. MOBBIIIAIOT MPOYHOCTH U MIACTUYHOCTH
2. ITpenenoM BBIHOCIMBOCTH HAa3bIBAIOT. . .



| .HampspKeHue, MPU KOTOPOM MaTepHall BBIACPKUBACT 3a/laHHOE YHCIIO ITUKJIOB
HarpyXeHus

2. HampsDKEHHE, TP KOTOPOM MaTepHall BBIICPKUBAECT HEOTPAaHUUYEHHOE YHCIIO

IIUKJIOB HArpy>KeHUs

3. HampspKeHHe, IO JOCTIKEHHE KOTOPOTO MPOUCXOAUT Pa3pylIeHHE

4. HampspKeHHe, TPU KOTOPOM MaTepuai BbIIEPKUBACT MHUHUMAIbHOE YHCIIO

IIUKJIOB HArpy>KeHUs
3.Ilpu ucnbITaHMM Ha pacTsHKEHUE OOpaszel] HArpy3Wid A0 HampsuKEHUS G, MOCIHE
YEro Harpy3Ky CHsUIM. BelnyumHa OTHOCHUTENBHOrO YJIJIMHEHUs oOpasua (puc.)

COCTaBJISIET:
1.20% 2. 8% 3.4% 4. 2%
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I/ | /’
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2 4 8 20 &(7%)
4. TBep1OCTH O BpHHeJIJﬁo YCJIIOBHO 0003HAYaCTCS:
1. HRC 2. HRB 3.HB 4. HV

5. BpiOepuTe npaBWIbHYIO MOCJIEI0BATEILHOCTh IO BO3PACTAHUIO BEJIMUUH
1. o; o1; Onn
2.07; O, OB
3. onm; OT; OB
4. onm; O OT

7.2.5. KommuiekT 3ajaHuii K Ja0opaTopHoii padore
Tema: «/cnpITanus MaTepraioB Ha TBEPAOCTH»
A) OpopmuTh OTUET 11O TEME JTA0OPATOPHOI PabOTHI.

b) BeimosnHuTh 3a1anus k 1abopatopHoit pabdore.

1.J171s1 IpeyI0’)KeHHBIX MAapOK CILIABOB M0100paTh METO U3MEPEHUS TBEPOCTH.
2.13MepuTh TBEPAOCTH 0OOPA3IIOB.
3.IlepeBectu mosiyueHHble 3HaueHusi TBepaoctu B HB. Paccuurtare mpoyHOCTH MO
bpunesro.

B) BeimosinuTh 5 3aaHull UTOTOBOTO TECTA.

Bapuant 1 (u erie 10 BapuaHTOB TECTOB)
1. TBepIOCThIO HA3BIBAIOT. ..



1. ciocoOHOCTH BO3BpaIlaTh EpBOHAYANIbHBIE (JOPMY U pa3Mepbl IOCTIE CHATHUS
Harpysku
2. cioCOOHOCTh IPOTUBOCTOSITH BHEAPEHUIO APYroro Oosee TBEPAOro Tena
3. cHOCOOHOCTH MPOTUBOCTOSITh JUHAMUYECKUM Harpy3Kam
4. criocOOHOCTh COXPaHITh OCTATOUYHYIO Je(POPMALIUIO NIOCIIE CHIATHUS Harpy3KH
2. Onpenenure COOTBETCTBUE YCJIOBHBIX OOO3HAUEHHH MEXAHHYECKUM CBOMCTBaM

MaTepHaoB:
l.o8 1. TBepOCTH
2.0% 2. IIACTUYHOCTh
3.HB 3. yJapHasi BSI3KOCTb
4 KCT 4. IpOYHOCTH

3. Meroa PokBenna npeaHasHaueH AJi1 U3MEPEHUS TBEPIOCTH. ..
1. Msrkux maTepuaioB
2. TBepapIX MaTEepUaJOB
3. I1oBEpXHOCTHBIX CIIOEB
4. Y MATKUX U TBEPJbIX MaT€pPUAJIOB.
4. YxaxnTe MaKCUMaJIbHOE YCHIIME NIPU U3MEPEHUH TBEPAOCTH 10 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MukpoTBepA0CTh 0003HaYaeTCA. . .
1.HB
2. Hu
3. HRC
4. HV

7.2.6. KommuiekT 3a1anuii K 1adopaTopHoii padore.
Tema: «Onpenenenne y1apHOi BA3KOCTH MATEPUATIOB)

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOM PaOOTHI.
b) BeimosnnuThk 3a1anus k 1abopatopHoit padore.

1.IlpoBect  yAapHble HWCHOBITAHWA Ha M3rHO OOPa3LOB CTAIM TPU Pa3IUMYHBIX
TEMIIEpaTypax.
2.PaccunTarh 3HaYEHUE YAAPHOU BA3KOCTH MATEPHAIIA.
3.IlocTpouts rpadux TemMnepaTypHOU 3aBUCUMOCTH yIapHON BA3KOCTH HUCCIETyeMOn
CTaJIH.
OnpenenuTs TEMIIEPATYPHBIN MOPOT XJIATHOJIOMKOCTH.
B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aTHOJIOMKOCTBIO HAa3bIBAIOT:
1.YmMensblieHue npeaena IpoYHOCTH MPU MOHUKEHUH TeMIIEPaTyphl
2.YMmeHbiieHue KOA(QPUIIMEHTa TUHAMHUYECKONW BS3KOCTH TNMPU MOHWKEHUU

TEMIIEPATYPHI



3.YMeHblIeHHEe  (PU3NYECKOTO Tpefena TEeKydecTH TMpu  MOHMKEHUHU

TEMIIepaTyphbl
4.YBenuueHue npezelia mNpouyHOCTH MPU MOHUKEHUU TEMIIEPATyPhl

2. Ynapnas Bszkocte KCU ompenenser:
1. YaenpHyto paboTy 3ap0KI€HUS U paclpOCTPAHEHUS TPEILUHBI.
2. YaenbHy0 paboTy pacipOCTpaHEHUS TPELIVHBI.
3. Paboty pa3pyiieHus npu AMHAMUYECKUX HAarpy3Kax.
4. Paboty mutactudeckoi AedopMaiiuy npu TMHAMUYECKUX HAarpy3Kax.
3. Tso — 3TO TEMITEpATypa UCIIBITAHUK:
1. T=750°C
2. mpu kotopoit KCU = 0,5 MIx / M
3. npu kotopoi HaOmogaercs 50% BSA3KOM COCTaBIAIOIIEH B U3JIOME

oOpasia
4.T =-50°C
4. Onpenenute GakTOpbl, KOTOPBIC CABUTAIOT MOPOT XJIATHOJIOMKOCTH U3

oJI0KeHUA 1 B 1TOJIOKEHUE ;

WV

l.yMeHbIIEHUE pa3Mepa 3epHa

2.MOBBILIEHUE YUCTOTHI CIIaBa
3.yBeJIMUYEHUE COAEepkKaHUs puMeceit
4. yBenudeHue pa3mepa 3epHa

5. YKaxuTe MpU3HAKU BA3KOTO Pa3pyLICHUSA:

l.oTCcyTCTBHE «ILIEUKU» HA 0Opasiie

2. KpUCTAJUTMYECKAN U3JIOM
3. BBICOKAsl CKOPOCTb PACIPOCTPAHEHUS TPEIIUHBI

4. JalleyHbId U3JI0M
7.2.7. KoMILIeKT 3aJaHUii K MPAKTHYECKOMY 3aHATHIO.
Tema: «AHanu3 xapakTepa pa3pylIeHUs] METAJIJIOB U CIJIABOB.)»
A) OpopMHTB OTUET O TEME MPAKTUYECKOTO 3aHSTHS. .

b) BbInoaHUT NpakTHYECKUE 3aJaHus.

1.IlpoBectn wuaeHTU(UKALMIO HW3JIOMOB (YCTAaHOBUTH BHJ H3JIOMOB) W3 Habopa
U3JIOMOB METAJUTMYECKUX MaTepHrasoB. PaccopTrpoBaTh U3JIOMBI 110 BUIAM.
2.3aMepuTh OTHOCUTENIBHOE CY)KE€HHE O0pa3loB Y MOBEPXHOCTH XPYNKHUX M BSI3KHX

HN3JIOMOB.



3. 3amepuTh JUIMHY YCTAJOCTHBIX 30H Ha TOBEPXHOCTH YCTaJOCTHBIX H3JIOMOB.
3apucoBaTh U3JIOM U 0003HAYUTh 30HBI HA YEPTEKE.
B) Bemonauth 4 3agaHus UTOTOBOTO TECTA.

BapuanT 1 (u emnie 8 BapraHTOB TECTOB)
1.®pakrorpaduueckuii aHaIU3 MO3BOJISIET OMPEACIUTS:
1. mnomaae BI3KOM COCTABIISIIOLIEH B M3JI0Me 00pasia.
2. yaapHYIO BSI3KOCTb CILJIaBa
3. yCTaJIOCTHBIE XapaKTEPUCTUKH CILIABA
4. TBEpAOCTH
2.YKa)XHTe NPU3HAKHU BA3KOTO pa3pyLICHHUS:

1.06pazoBanue «IIekm» Ha oOpasiie
2. KpUCTAJUIMYECKUN U3JI0OM
3. BBICOKasA CKOPOCTh PacpOCTPAHEHUSI TPEUIUHBI
4. yareyHsli U37I0M
3.Ykaxute (akTOpbl, KOTOPHIE OIPEAEIAIOT XPYIKOE pa3pyllieHue, Kak Hanloiee
OIIACHOE:
1. kpucTamIMYECKUil U3JI0M
2. HA3Kasi CKOPOCTh PACIIPOCTPAHECHMSI TPELIUHBI
3. OTCYTCTBHE 3HAUUTEIBHON MPEBAPUTEIBHON JepopMaIiu
4. BBICOKAsI CKOPOCTB PACIPOCTPAHECHUS TPELIUHBI
4.YxaxuTe BUJ pa3pylICHUs, IPU KOTOPOM Ha MOBEPXHOCTU M3JIOMa HaOMOAaroT 3
30HBI:
30Ha CTAaOMIJIBHOT'O POCTA TPEUIMHBL;, 30Ha YCKOPEHHOTO Pa3BUTHS; 30HA J0JIOMA.
1.B43K0€ pa3pylieHue
2. yCTaJ0CTHOE pa3pylICHUE
3. XpynKoe pa3pyluieHue
4. 4aCTUYHO BSI3KO€, YACTUYHO XPYIIKOE

7.2.8. KommuiekT 3aanuii K J1a0opaTropHoii padore
Tema: «BnusHue XO0NOJHOW MJIacTUYECKON nedopmaluu U TeMIeparypbl
PEKpHUCTAIUIA3ALN HA CTPYKTYPY U CBOMCTBA CILIABOB»

A) OpopmuTh OTUET IO TEME JTa0OPaTOPHOU pabOTHI.
b) BeimosnauThk 3a1anus k 1abopatopHoit padore.

1.3mMepuTh TOMIMHY W TBEPAOCTh JeDOPMUPOBAHHBIX 00pa3loB. Paccuurtarh
CTeNeHb mactTudeckoit nedopmanmu. [loctponts rpaduk 3aBUCUMOCTH TBEPAOCTH
OT CTeTnieHH JiehOpMaIInu.

2PaccunTaTh  TEMIIEpaTypHBIA MOPOr peKpucTam3anuu a1 menu. [IpoBectu
PEKPUCTATUIU3AMOHHBIA OTXKUT U OT/IBIX.

3. U3smeputh TBEpAOCTb OTOXKEHHBIX 00pa3noB. [locTpouts rpaduku 3aBUCUMOCTH

TBEPJIOCTH OT CTETCHU AePOpMAIUH MOCIE OTAbIXAa U PEKPUCTAILTU3AIINH.

B) BemonauTh 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapuaHTOB TECTOB)



1. Kputnueckoii creneHpio aedopMauu sl peKpUCTATN3AMOHHBIX MTPOLIECCOB
Ha3bIBACTCH..

l.crenenp nedopmainuu, MPUBOASAIIAS TOCIE HarpeBa JAePOPMUPOBAHHOTO

MaTepHaya K TMraHTCKOMY POCTY 3€pHa
2.crenieHb aedopmalii, Mpu KOTOPOM JOCTHraeTcs HamOOoJbInas BO3MOXKHAS

IJIOTHOCTH 1€(PEKTOB KPUCTATUIMUECKOU CTPYKTYPHI
3. MUHHUMAJIbHas CTeNeHb Jedopmainuu, Mpu KOTOPOM 3amac BSI3KOCTH

MaTeprajia CTAHOBUTCS PABHBIM HYIIIO
4. MUHUMaNbHAS CTENEeHb AeOopMaIii, IPH KOTOPO PEKPUCTAITN3ALIMOHHBIC

ITPOLIECCHI HE BBI3BIBAIOT POCTA 3€PEH
2.01apIX -3TO TpyIIa SABJICHUNA, TPOUCXOASIINUX IPH HarpeBe AepOPMHUPOBAHHOTO

METaJlllIa 1 OXBAaThIBAIOIIIHX. ..

1. IpOIIECChI 3aPOKICHUS H POCTA HOBBIX 3€PEH C MCHBIIIUM KOJHYECTBOM
ne(heKTOB CTPOCHUS

2. mnpomecchl o0Opa3oBaHHUS CyO03epeH C MaJIOYTJIOBBIMH  TpaHHUIIAMU,
BO3HHMKAIOIIMMHU MIPU CKOJIBKEHUH U TIEPENOJI3aHIH TUCITOKAIIUN
3. UI3BMEHEHHS TOHKON CTPYKTYpPHI (TJIaBHBIM 00pa30M YMEHBIIICHHE KOJIUYEeCTBA
TOYEUYHBIX J1e(HEKTOB)
4. mporiecchl U3MeHeHus1 (GOpPMBI U pa3Mepa 3epeH

3.YkaxuTe TeMrnepaTypHblii HHTEPBAI XOJIOJHON 00paOOTKHU CIIIIaBOB:

1. Tosp= Ths
2. 0,4 Tun < Tosp < Tha
3. T06p << 04T,
4. T06p < Tso
4. YKaXuTe BHEIIHHE MPU3HAKU MTPOILIECCOB NMEPBUYHON PEKPUCTATUTU3AIUN:
1. ykpymHeHue 3epHa
2. U3MeJIbUCHUE 3epHa
3. u3meHenue GopMbl 3epHa J0 PAaBHOOCHOM

4. OTCYTCTBYIOT
5. JIBmKy1ien CUsIou mpoiiecca cCoOOUpaTebHON PEKPUCTALITU3AINHA SBISICTCS:

|l .yMeHpIIEHNE IIOTHOCTH UCIOKALNAN
2. yMEHBUIEHNE CYMMAPHOW BEJIMYMHBI IOBEPXHOCTHOM SHEPTUH
3. YMEHBIICHHE CYMMapHOW  BEJIWYMHBI  DHEPIUM, 32 CUET CHIDKCHUS

OCTaTOYHBIX HaIPsKEHUN
4. yBeIMYE€HUE TUIOTHOCTH TUCIOKALIUI

7.2.9. KomuiekT 3a1anuii K JadopaTopHoii padore Ne9
Tema: « Tepmuueckuii aHanu3 CrIaBOB»
A) OdbopmuTh OTYET MO TEME JaOOPATOPHOU pabOTHI.

b) BeimosnHuTh 3a1anus k 1abopatopHoit padore.

1.3adukcrupoBaTh TEMIIEPATYPHI CILUIABOB MPU OXJIAXKIEHUU uepe3 Kaxabie 30 cek.



2.IlocTpouTh TEPMUUECKUE KPUBbBIC OXJIAXKIEHUS CIJIABOB U OMPEACIUTh KPUTHUECKUE
TOYKH (ha30BBIX MPEBPAILICHUH.
3. Tloctpouth nmMarpaMMmMy COCTOSIHUSI «OJIOBO-IIMHK», YyKa3aThb Ha3BaHUs JIMHHUM
JTarpaMmbl U (pa3oBbIC MTPEBPAICHUS, COOTBETCTBYIOIINE JTUHUSM JTUATPAMMBI.

B) BemonauTh 5 3a1aHuii UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapuaHTOB TECTOB)
1.HazoBute THM cIijlaBa, KOTOPOMY XapaKTepHa JaHHAas KPUCTAUIMYSCKAst pelIeTKa

1. TBepabliA pacTBOP BHEAPEHUS.
2. TBepaplii pacTBOp 3aMELICHUS.
3. XUMHUYECKOE COCIUHEHHUE.

4. MexaHndeckast CMeCh.

O —xamnorHeHm A
@ —«ornoHeHm B

2.KpuTrnuecKkuM 3apObIIIEM Ha3bIBAETCS
1. 3apopim TBEpAOH (pa3bl
2. TaKoM 3apOJblIlll, POCT KOTOPOIO COMPOBOXKIAAETCS MOBBIIIEHUEM SHEPTUU
I'n66ca.
3. 3apoAbIlI CIOCOOHBIN K POCTY.
4.xpUcCTalIMyecKas 4acTUa IPUMECH.
3.IlpaBuno ¢a3 umeer BUf ......

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

4 Ha pucyHke npejcraBieHa Auarpamma ......

I
K F

1 3

h
2 74 anlpn

1.OqHOKOMITOHEHTHAS

2.C XUMHUYECKUM COEIUHEHUEM.

3.C oTCyTCTBHMEM PAaCTBOPUMOCTH KOMIIOHEHTOB B TBEPJOM COCTOSHUHU.

4.C orpaHM4eHHON pacTBOPUMOCTBLIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUHU
5.JIBmxkyien cuiioi mporiecca pazoBoro nepexoma sBIIeTCs



l.cTreneHb NepeoxIaKICHUS] CUCTEMBI.

2.pa3mep KpUTUYECKOTO 3apO/Ibliiia HOBOM (a3bl.
3.TeMIiepaTypa CUCTEMBI.

4.pa3HOCTh TEPMOJAMHAMUYECKUX IMOTEHIIMAJIOB (a3.

7.2.10. KomnuieKT 3ajaHuil K IPAKTH4YeCKO#l padoTe o reme:
«AHanu3 AuarpaMM COCTOSIHUS IByXKOMITOHEHTHBIX CUCTEM

A) BbINMOMHUTS MHAWBUYyATBHOE 33/IaHHE.

3apI/ICOBaTI), CO6J]IO,Z[8,}I MaCHITa6, JaHHYI0 BApUAHTOM AUAIrpaMMy COCTOSHHA U
BBITIOJIHHUTDH CJIICOYIOIICC:

a) YCTAaHOBUTH THI JAHHOW JHArpaMMBbl;

0) ompenenuTh CTPYKTYpPHBIM U (Pa3oBbI cocTaB BceX 00JacTel M OTPa3UTh
€ro COOTBETCTBYIOIMUMH OYKBEHHBIMH 0003HAYCHUSIMU Ha AHArpaMMme;

B) OIIPEACIUTh TIOJIOKCHHWE CILIaBa, JaHHOTO BapHaHTOM, Ha JUarpaMMe
COCTOSIHUS,

T') OTPEIETUTh YUCIIO CTETICHEH CBOOOIBI CIUTaBa B €T0 KPUTHYCCKUX TOYKAX WB
TEMITEpaTypHbIX HWHTEPBAJIaX MEXKIY KPHUTHUYCCKUMH TOYKaMHU TIO0 TIpaBwiIy ¢as
['mb0ca W TMOCTPOUTH KPHBYIO OXJAXKACHHUS OTOT0 CIUlaBa B KOOPJAMHATAX
TeMITepaTypa-BpeMs;

1) OTpEACNIUTh 7S 3aJaHHON BapuaHTOM TeMIepaTyphl CIUIaBa cocTaB (a3 u
BECOBOE COOTHOILIEHUE (a3;

€) OXapaKTepu30oBaTh CTPYKTYpY 3aJaHHOTO CIJIaBa TMpU KOMHATHOU
TeMIiepaType.

Bapuanr 1 (1 emie 20 BapuaHTOB JUarpaMM COCTOSTHUS)
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b) BeinmonHuTs 5 3aaHuii KTOrOBOTO TECTA.

BapuanTt 1 (1 emte 10 BapuaHTOB TECTOB)



1.Ykaxute Qa3pl, Haxoxasmuecs B paBHOBecuu Ha juHuM JIE muarpamwmbl
COCTOSIHUSA

I 1.B + )XuakocTh
c E 2. A+HXKUIKOCTD
3.A+ B + )xuakocTtb
4.A+B
P Q
il
A B

2.YKa)XHUTe KPUBYIO OXJIQXKICHUS, COOTBETCTBYIOIIYIO CIUIaBy [

C
A B T
1.1 2.2 3.3 4.4

3.dopmya, onpenensonias KOJIMIeCTBO TBepoi (a3bl B Touke «b» cruaa |
UMeEeT BU] ......

I L
G . 1. A= 22 100%
a— C\/ 2. A= 100%
ac
P ! e bc
A 3. A="2"%100%
A ! B ab

4. A=2100%
bc

4.Yxaxute cTpyKTypy ciasa |l mpu koMHaTHOM Temmneparype

l.a+p

ol IF T 2.B+A

L E

"“‘*\ - 3. B + sBrextnka (A + B)
a— C\/ 4. B + aBrekTHka (o +f)
P Y Q
| 4

a ! B




5.VKa)XUTe 4UCIIO CTEIIEHEN CBOOOIBI B TOYKE «a» cruiaBa [

1. Homs
K I - 2. Onna
3. Ie
. |
¢ \E/'& 4. Tpu
1 3 ;
T |
A2 N ann .

7.2.11. KomniekT 3agaHuii K JJjabopaTtopHoi padore.
Tema: «MUKPOCKONTMYECKUM aHAIM3 METAJIOB U CIJIaBOB. CTpyKTypa

YTIAEPOJMCTOM CTAId B PABHOBECHOM COCTOSIHUM))
A) OdbopMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOit padoTe.

BrruepTuTh auarpaMmy COCTOSIHUSL KEJIE€30-yIIIEpOJ Ha PpPa3BEPHYTOM JIMCTE
Ooymaru. [locTpouTs TepMudeckue KpuBble oxjiaxaeHus ais craieit ¢ 0,3 %C;
0,8%C u 1%C c ykazanuem (pa30BbIX MPEBPAIICHUI 1 KOHEUHON CTPYKTYPHI.
[IpoBecTn MHKpOCKOMHMYECKUN aHanmu3 oO0pa3noB (5 mr.). Onpenenursb
MUKPOCTPYKTYPBI U 3apHCOBATh YCIOBHO CTPYKTYPY JOIBTEKTOUIHBIX CILIABOB
C pa3IUYHBIM  KOJMYECTBOM yriepoaa (3  IT.), DHBTEKTOMJHOLO H
3a3BTEKTOMJAHOIO CILJIABOB.

OnpenenuTh KOJWYECTBO yriiepoaa B oopaszuax god3srektouanon cranu (I'OCT
1050-74).

VYCTaHOBUTh B3aMMOCBSI3b MEXKIY YIJIEpOJOM U CBOWCTBAMM  CIUIABOB,
MOCTPOUTH TpadUKH MO JaHHBIM Ta0J. 1 (CipaBOYHBIE MaTEPUAIIBI).

B) BemonauThs 5 3a7aHuil UTOTOBOTO TECTA.

BapuanT 1 (1 emie 12 BapuaHTOB TECTOB)

1. Yro Takoe depput?
1) Xumnueckoe coeAMHEHUE
2) Mexanuyeckas CMecCh
3) TBepablil pacTBOp yriaepoja B a-Kee3e
4) TBepplii pacTBOp yIiepojia B y-kKeye3e

2. Kakyo CTpyKTypy UMeeT ciuiaB ¢ coaepxxkanuem 0,45 %C?
1) [lepnur



2) ®eppur + nepauT

3) ®eppuT + 1IEMEHTUT BTOPUYHBIMI
4) deppuT + HEMEHTUT TPETUUHBIN
5) ®epput

3. Tlpu xakoi Temmeparype NpPOUCXOJIUT OOpa3oBaHUE IMEpJIMTa B CILIABE
0,50 %C?
1) Jluaus PSK
2) Jluans GSK
3) Jluans SE
4) Jlunus PG
5) Jluaus PQ

4. Kak BBITVISLAUT T10]T MUKPOCKOIIOM (heppuT?
1) B Buzie CBETIIBIX 3€peH
2) B Bujie TeMHBIX 3epeH
3) B BuJie CBETIION CETKH I10 TPaHMIIAM 3€PCH
4) B BHI€ CBETIIBIX U
5) B Bume CBETIIBIX MEIKHUX YACTHII 110 TPAHHIIAM 3€PCH

5. Kaxoi1 u3 cruiaBoB OyZ€T UMETH BBIILIE IIACTUYHOCTD?
1) Crtas 0,2 %C
2) Cmnas 0,45 %C
3) Cmag 0,8 %C
4) Cnnas 0,6 %C
5) Cnnag 0,01 %C

7.2.12. KomniekT 3agaHuii K j1adopaTtopHoi padore
Tema: «3akanka yriepoaucTbiX CTAIC

A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.
b) BeimonauTs 3a1aHus kK 1abopaTopHOM padoTe.

1. Omnpenenutb TBEPAOCTh 0OPA3IOB /10 3aKAJKK Ha npubope PokBernna mo mkasie
B.

2. OmpenenuTh TeMIepaTypy 3aKaJKH MOJTYYEHHBIX OOpas3IlOB B COOTBETCTBHH C
collepKaHUEM YIJIepoaa, W BpPEeMsS BBUICPKKH B TI€YH B 3aBUCHMOCTH OT
pa3zmMepoB 00pasIioB.

3. IIpoBecT TEXHOJOTUYECKUH MpOIECC 3aKaKU 00pa3IOB B COOTBETCTBYIOIINX
3aKaJIOYHBIX Cpeiax.

4. 3ameputb TBEpAOCTh 00pa3ioB Ha npubope Poksemna no mkane C nocie
3aKaJIKH U TI0 TMOJYYCHHBIM JTaHHBIM MMOCTPOUTH 3aBUCUMOCTH TIOCTIE 3aKaJIKH:

HRC=f(C%), HRC=f(V,,,). Yepe3 aHamu3 MoiyueHHBIX 3aBUCHMOCTEH

c(OpMYIUPOBATH BHIBOJIBI.



3aKajJeHHbIX 00pa3loB MpH yBennueHuu x500.

N3yunTh, cxemMaTUYECKH 3apUCOBATH U ONHUCATh MHUKPOCTPYKTYPY KOMILJIEKTA

IIo 3aJaHUI0 IIPCIIOAABATCIIA I/1306pa?>I/ITI> Ha auarpamMmax H30TCPMHUYICCKOIO

IpeBpallleHus] ayCTeHHWTa pa3IMuHble BHJIbI 3aKajiku (u3meHsis T HarpeBa u
ckopocTu oxyaxaeHusi). Onucath (a3oBble NPEBpALICHUS U KOHEYHYIO

CTPYKTYpY CTajei.

B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 emwe 11 BapuaHTOB TECTOB)

1. Kakoit u3 crijlaBoB TOCIIe 3aKaiKu OyJIeT UMETh BEIIIEC TBEPIOCTh?

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

2. Kakas cTpykTypa nokazaHa Ha pUCyHKe?

1) MapTeHCUT METKOUTOJIbYATHIN

2) MapTeHCUT KpyITHOUTOJIbYATHIN
3) MapTeHcuT + TpoOCTUT
4) MapTeHCuT + IEeMEHTHUT

3. KakoB MexaHu3M MapTEHCUTHOIO MPEBPALLECHUS ?

1) Juddy3rnoHHbIH
2) beznudpy3roHHbII

4. Kakas cTpykTypa chopMupyercss y CTaid Y8 HpH yKa3aHHOW CKOPOCTH

oxXJIaXKaeHus?

(=

(<

1) TpoocTuT

2) MapteHcut
3) Maptencut + deppur
4)MapreHcur +

BTOPUYHBIN

5. CKOJIBKO yryiepoja COACPKUT MAPTEHCUT cTaiu 457

1)0,01 %C
2) 0,45 %C
3)0,8 %C

OEMCHTUT



4) 2,0 %C

7.2.13. KomniekT 3aiaHuii K J1abopaTopHoii padore.
Tema: «CTpyKTYypa, CBOiicTBAa U MIPUMEHEHHE YYTYHOB)

A) OdbopmuTts oTUeT TIO TeMe JabOPaTOPHOU pabOTHI.
b) BemmonauTs 3a1aHus K 1a00paTOpHOI padoTe.

1. MeracrabunpHas U cTabwibHas (OTACIBHO) AMArpaMMbl C YKa3aHWEM Ha HUX
CTPYKTYPHBIX COCTABJISIFOIITUX.

2. WM3yuutb mnoj MukpockonoMm npu yBenuueHud x500 wumerontuiics Habop

MUKPOLLIHA(OB.

3apucoBaTh CXEMaTUYHO MUKPOCTPYKTYPY.

4. Jlath XapakTEpUCTHKY YyTyHa IO CIEAYIOIIEeH cxeme: KIacc 4yryHa, MoJKiIace,
dopma rpadura (A7 cepbIX YYTyHOB) WJIM TPOLEHT yriepoda (st OenbIX),
CIoco0 MOJTy4YeHHUsI, XapaKTEPUCTHUKA METANINYECKOU OCHOBBI.

5. Tloctpouth TpaduKd KPHUBBIX OXJKICHUS JABYX CIUIAaBOB (IO 3aJaHUIO
MPENoIaBaTeisi) C ONHCAHWUEM TIPOIECCOB, TNPOUCXOMAMNX B  KKIOU
KPUTHYECKON TOYKE W MEKTy HUMH. DBTEKTHYECKas M DBTCKTOMIHAS PEaKITHH.

w

B) Bemonauthk 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 enie 11 BapuaHTOB TECTOB)
1. Kakoil uyryH n300pakeH Ha pUCYHKE?

1) Cephlii c
MEJIKOTIJIACTUHYATOMN dhopmoit
rpadura

2) Cephlii c
KPYIHOIUJIACTUHYATOMN dbopmoit
rpadura

3) BBICOKOTIPOYHBIH Ha
(dbeppUTHOI OCHOBE

4) BBICOKOIIPOYHBII Ha

NIEPIAUTHON OCHOBE

2. Kakas ctpykTypa OyAeT y KOBKOTO YyryHa, €CJM Toclie rpaduThU3alui B
MeTaJNIn4ecKol ocHOBe ocTanock 0,8%C?
Hd+T
2)O+I1+T
3HMO+T
4) T+ JI+I01 1

3. Kakyto cTpykTypy MMeEEeT AOIBTEKTHUYECKUI OeNblii YyryH MpU TEMIIepaType
450°C?
1) nepnut + LEMEHTUT BTOPUYHBIN + eAe0ypuT



2) nepaut + neaedypur
3) nepauT + EeMEHTUT NIePBUYUHBIN + JIe1e0ypUT
4) ayCTeHHUT + IIEMEHTHUT BTOPUYHBIN + Je1e0ypuT

4. Kakoe npeBpartieHue nporekaet Ha Juauu CD?
1) KUIAKOCTH — IEMEHTUT NEPBUUHBIN
2) )KUJKOCTh — LIEMEHTUT BTOPUYHBIN
3) KUAKOCTh — ayCTEHUT
4) )KUIKOCTh — JeneOypuT

5. CKonbKO yriepoga COJACPKUT MEepIuT B (PEeppUTO-TIEPIUTHOM KOBKOM

yyryHe?

1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C

5) 4,3%C

7.2.14. KomniekT 3a1aHuii K J1a00opaTopHoii padore.
Tema: «MccnenoBaHue BIUSHUS CKOPOCTH OXJIAXKICHHUS HAa TBEPIOCTh

YIJIEPOJAUCTOM CTAIIH

1.

A) OpopmuTh OTUET 1O TEME JTa00PATOPHOU PabOTHI.
b) BeimosnauTh 3a1anus kK 1abopatopHoit padore.

N3yunuTh OCHOBHBIC BHUJIbI TEPMHUECKONW OOpPAOOTKU YTIAECPOJAUCTOM CTalud H
MOJTy4aeMblI€ MPU 3TOM CTPYKTYPHI.

. OnpenenuTh TEMIIEpaTypy HarpeBa UCCIeIyeMOU CTalu.
. [IpoBecTu oxnaxaeHne oOpas3ioB ¢ Pa3IUYHON CKOPOCTHIO, UCTIONB3Ysl PA3TMUHbIE

BUJIBI TEPMHUUYECKON OOpabOTKH M CpeIbl OXJIAXKACHHUS: OTKHUI (OXJIAXICHHE C
NeYbl0), HOpMAIU3ALMIO (OXJIaXICHUE Ha BO3/1yX€), 3aKaJIKy B Maciie U BOJE.
Onpenenutb TBEPAOCTh CTaIM B o0O0Opaslax, OXJKIECHHBIX C pa3IuYHOU
ckopocthio. IlocTtpouts rpaduk 3aBucumoctu TBepnaoctu cranmu (HRC) or
CKOPOCTH OXJIQXKJICHUSI.

N300pa3uth guarpaMmy HU30TEPMUYECKOTO MPEBPAICHUS ayCTECHUTA, YKa3aTh
Ha3BaHUE JIMHUM 1 00J1acTH (Da30BBIX MPEBPALLICHUN.

Onpenenutb MHUKPOCTPYKTYPY CTaldM TOCJIE Pa3IUYHBIX BHUJIOB TEPMHUYECKOM
00paboTKH 0 aTjacy MUKPOCTPYKTYD.

B) BemosnauTh 5 3a1aHuii UTOTOBOTO TECTA.

Bapuant 1 (u emnie 8 BapaHTOB TECTOB)
1.C yBenmnueHnEeM CKOPOCTH OXJIAXKIACHUS AUCTIEPCHOCTH (hePPUTO-TIEMEHTUTHON
CMECH. ..

1. Bo3pacraet
2. yMeHbIIaeTcs



3. HE U3MEHsIeTCS
4. W3MeHsIeTCs NEPUOINYECKU
2.C yBelMYeHUEM CTENEeHU MEePEOXTKICHUS YUCIIO 3apOoIblIeii, 00pa3yronmxcs B
CIMHUILY BPEMEHH. ..
1. Bo3pacTaer
2. yMEHbIIIaeTCA
3. HE U3MEHsIETCA
4.cHayajo BO3pacTaeT, a 3aTeéM YMEHBIIAETCS.
3. Tepmudeckast 00paboTKa, COCTOSIINAS U3 HArPeBa CTAJIM B ayCTCHUTHYIO 00J1acTh,
BBIJICPKKU U OXJIQKJICHUS HA BO3yXE Ha3bIBACTCA. ..
1. 3akanka
2. oTIycK
3. HOpMaIu3alus
4. oTKuUT
4. YKaXuTe MaTEMAaTHUYECKOE BbIPAXKEHUE, ONPEICIIAIONIEE 36PHOTPAHUYHOE
YIPOUYHEHHUE.
1. o, =0, +xd 2
2. 6, =0,+aU"C"
3. 0, =0,+aGhp
4, o, =0, +aGb’L
5. HauGounbliiryto TBEpAOCTb, U3 MEPEUUCICHHBIX CTYKTYPHBIX COCTABJISIFOIINX,
HUMEET..
1. mepaut
2. TPOOCTHUT
3. copour

4. eppur

7.2.15. KomnuiekT 3aiaHuii K J1a00paTopHoOil padore
Tema: «OTtnyck cTamm»

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOM PaOOTHI.
b) BeimosnauTsk 3aanus k 1abopatopHoit padore.

1. Onpegenutb TeMOEpaTypy 3aJaHHOrO MPENOJaBATENEM BUAA OTIYCKAa M BpeMs

BBIIEPKKH 00pasiia npu BEIOPAHHOW TeMIiepaType.

[IpoBecTu oTIyck 0OpasIoB.

3.  Omnpenenuts Ha TBepaomepe mo mkane C TBEpIOCTh OTHYILIEHHBIX O0pa3loB
[Moctpouts 3aBucumocth HRC=f(T,,,,) ansa cramu 45 u OOBSICHUTH MPUUUHBI

N

I1aJICHNS TBEPAOCTH.
4. (CxeMaTU4ecKd 3apUCOBATh CTPYKTYpPY MOCIE BCEX BUJOB OTIYCKA U OINMCATH
IPOLIECCHI, MPOTEKAKOIIME B YIVIEPOAUCTOM CTalM NPHU HHU3KOM, CPEIHEM U
BBICOKOM OTITYCKE.

B) BemonauTh 5 3agaHuii UTOTOBOTO TECTA.



Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa UMEET BbIIIE MIACTUYHOCTh?

1) 2) _ 3)
0% 00° _:i:./“"_,,.
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2. [Ins Kakux geTanei MpuMeHseTcsl CpEIHUM OTITYCK?
1) st uHCTpyMEHTa, paCCUMTAaHHOTO Ha Oe3yaapHbIe HArPy3KU
2) [Ins TspKeNo Harpy>KeHHbIX IIeCTePEH
3) [dust peccop, IPy>KUH

3. Kakyio tepmuueckyro o00paboTKy HeoOxoaumo mpoBecTH ans craaun 50 co
CTPYKTYpOI MapTeHCHUTa, 4YTOOBI MOJIYYUTh CTPYKTYpY copouTa?

1) Otiyck (300 — 400) °C

2) Ormyck (500 — 600) °C

3) 3akanka + BBICOKUN OTIYCK

4) 3akanka + cpeqHUM OTITYCK

4. Kako# nporecc NpOTEeKaeT B CTAJINA IPYU HA3KOM OTITYCKE?
1) YMmeHbIIeHNE CTETIEHN TETParoHaIbHOCTH PEIIETKH MapTEHCUTA B Pe3yJbTaTe
yacTuuHOU qudPy3un yriepoaa
2) IonHbIiii pacniag MapTeHCUTA
3) Obpa3oBaHue e-KapOUI0B
4) IpesparieHue Aqer. B Mom.

5. Ha xakue (a3bl pacnagaeTcss MapTEHCUT IIPU BHICOKOM OTITYCKe?
1) ®eppur
2) ®epput + IIEMEHTUT
3) LemenTHUT
4) AycTeHut

7.2.16. KomnuiekT 3agaHuii K J1adopaTopHoii padore
Tema: «OTxur cranei»

A) OdbopMuTh OTYET MO TeMe JabopaTOPHOU padOTHI.
b) BeimosnHuTh 3a1anus k 1abopatopHoit padore.

1. TlomyuyuTh ONBITHBIE OOpPA3Ilbl, 3aMKCaTh MAapKy CTaJd, UCIBITATh TBEPIOCTH
oOpasuoB 1o Poksemny (mkana B).



3akamuTh 00pasisl o Temmneparypsl Ac3 + (30...50)°C ¢ BBIAEPKKON WX TIpH
yKa3aHHOW Temmeparype 15MuUH M OXJaXJeHHEeM B BOJE W HCHbITaTh Ha
TBEpAOCTh 10 PokBernty nmocne 3akanku (mkana C).

Harpetsb 3akanennsie oOpasubl 10 TemiepaTypbl Acs+(30...50)°C u BeiaepxkaTh
ux B meur 15muH. Oxnaauth oOpaserr Ne 1, moajexanuii HOpMaau3alvy, Ha
cniokoitHoM Bo3zayxe. [lepenectu obpazer; Ne 2, mojiexamuii K30TePMUIECKOMY
OTXUTY, B nieub ¢ Temreparypoit 690...700°C, Bbraepkath 30MUH U OXJIAUTH
Ha CHOKOWHOM BO3JyXE.

3a4UCTUTh TEPMUYECKH OOpaOOTaHHbIE OO0pa3lbl HaXAadyHOW Oymaroil u
UCTIBITaTh HA TBEPAOCTH 1o PokBeny (mkana B) mocne oTxura.

CxemMaTH4eCKH 3apUCcOBATh MUKPOCTPYKTYPHI MOCTE 3aKAJIKU, H30TEPMHUUYECKOTO
OTXKUTa, HOPMaJIM3allUd C OINHUCAHUEM PEKHUMOB TEPMUUECKON 00pabOTKH U
YKa3aHHEM CYIIHOCTH CTPYKTYPHBIX MPEBPAIICHUI.

B) BemonHuThs 5 3a1aHuid UTOTOBOTO TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)

1. Kakas ctpykTypa chopmupyercs y 3a9BTEKTOMIHON CTaIN MPU U30TEPMUUYECKOM
pacrajie ayCTeHHTa MO MPUBEACHHOMY PEXKUMY?

2.

1) Ilepnut
]"!D(j, E Ac3 2) ®eppur + nepauT
BN h 3) Iepaut + HEMEHTUT BTO
[ - — Acl PUYHEIHA
4) TpoocTut
5) CopOur
*Lgt

YKaxuTre TepMUYECKYyI0 00paboTKy, KOTOPYI0 HEOOXOJMMO TPOBECTH TMepes

3aKaJIKOU 3a3BTEKTOUIHBIX CTaJIEH.

3.

1) PexpucTaimu3aiiMOHHbIN OTKUT

2) Hopmanuzanus

3) Otnyck

4) TTonHbIA OTXKUT

Cranp Y9. Temnepatypa Harpea 750°C. Oxnaxaenue B Boje. Onpenenure BU

TEpMUYECKON 00pabOTKH.

1) OTKuUr NOJTHBIH

2) OTKUT HENOJIHBIN
3) 3akanka nojaHas
4) 3akanka HemoJHas
5) Hopmanu3zanus



4. Kakyro TepMuyecKyl0o 0O0pabOTKy HEOOXOIWMO TMPOBECTH, YTOOBI YCTPAHUTH
CTPYKTYPY BUJIMAHILITET TIOCIIE CBAPKU?

1) IonHbIi OTHKHUT

2) HenonHbIM OTXKUT

3) PexpucTaiin3aiuoOHHbIN OTXKHUT

4) Otmyck
5. Ykaxute Ha C-00pa3HbIX KpUMBBIX TOUKM Hayajia U KOHIIA paclajia ayCTeHUTa Mpu
HU30TEPMHUYECKOM OTKHUTE 1O YKA3aHHOMY PEKUMY.

t, °c 1) a, |
.| 2)c,d
3)a,c
4) b, |
5)a,d
M,
M.

7.2.17. KommuiekT 3ajaHuil K J1a0opaTopHoOil padorte
Tema: «uccnenoBaHue BIMSHUS JETUPYIONINX 3JIEMEHTOB HA IPOKAIUBAEMOCTb

cTajell MeTOJ0M TOpI.[CBOfI 3aKaJIK»

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PabOTHI.
b) BeimosnauTsk 3a1anus k 1abopatopHoit padore.

1. I3yunTh XapakTEPUCTUKU MPOKATMBAEMOCTH, YCTAHOBKY JUIsl TOPIIEBOM 3aKaJKH,
METOJIMKY ITPOBEACHUS TOPLIEBOM 3aKAJIKH.

2. BpiOpaTh TemmepaTypy HarpeBa moj 3aKajKy JJIsl YTIEePOIUCTON CTalH, IPyroi u
JIETUPOBAHHOM MCCIIEyEMBIX CTAJIEH.

3. Boigepkath oOpasiibl B 1eUd NP BHIOpAHHOW Temrmeparype Harpesa. [IpoBectu
TOPIIEBYIO 3aKAJIKy 00pa3IoB U3 YIIIEPOIUCTOMN U JIETUPOBAHHOM CTaseH.

4. TIporounTh B 0Opa3iax jbIcku TiiyouHoi 0,5 MM mo oOpa3yromuM MHIpa (C
JIBYX TIPOTUBOTIOJIOKHBIX 110 JTUAMETPY CTOPOH).

5. 3aMepuTh TBEPAOCTh CTAIM MO JJIMHE IUIOMIAJ0K HAYMHas OT Topua, yepes 1,5, a
3aTeM 4epe3 3 MM.

6. ITocTpouTh KpUBYIO MPOKAIMBAEMOCTH B KOOPAMHATAX «TBEPJIOCTh - PACCTOSIHUE
OT TOpLA».

7. Wcnonb3ys nanHHble Tabmuubl 17.1, ompenenuTs TiyOMHY NPOKaTMBAEMOCTH
YIJIEPOJMCTOMN U JIETUPOBAHHOM CTAJICH.

B) Bemonauths 5 3a7aHuii UTOTOBOTO TECTA.

BapuanT 1 (u enie 9 BapraHTOB TECTOB)



1. IIpokannBaeMOCTh 3aBUCHT:

1) oT Temnepatypbl 3aKaNKu

2) OT CKOPOCTH OXJIAXKICHHUSI

3) OT XUMHUYECKOTO COCTaBa CTaIH
4) OT CKOPOCTH HarpeBa

2. Ha kakoM u3 pUCyHKOB U300pa’keHa CKBO3HAsI TPOKATMBAEMOCTh?

A\ . A 2 .,
: \,// AT
i

’\-————7 A\
3N 3 >
1A

2)B

3)A, B

4) HET NPaBUIILHOIO OTBETA
3. IIpu xakoM ycioBHM 00pasel (IeTaib) NPOKAIMBAETCS HACKBO3b?
1) mpu cKOpOCTH OXJIAXKAECHHS IO CEYEHUI0 OoJibe V Kp.
2) pU CKOPOCTU OXJIAXKACHUS IO CEYEHUI0 V K.
3) Ipu CKOPOCTH OXJaXKJI€HUS MEHbILE V Kp.
4) oOpa3zel] He MOXKET MPOKATUBATHCS HACKBO3b
4. B xako# cpeqie OXIaXIAI0T YIIEPOAUCThIE CTAIN IPU 3aKAIKE?
1) Boma
2) mMacio
3) BO3ayX
4) neub
5. Kakoii nerupyroniuii 31€eMEHT HE 3aMeJIISIET paciajl ayCTeHuTa?
1) Ni
2) Cr
3) Co
4) Mg

7.2.18. KommiekT 3agaHuii K NPaKTH4ecKoil padore.
Tema: «BpiO0p cTanu no 3aaHHBIM TPOYHOCTH U MPOKATUBAEMOCTI.
A) OdbopMuUTh OTUET MO TEME MPAKTUYECKON PaOOTHI.
b) BeinonHUTh 3a7aHUS K IPAKTUYECKONW padoTe.
1. ITonyunTh BapuaHT 3aJaHus y IPEnoiaBaTesl — 3HaAUYCHUS Pa3MEPOB U MMPOUYHOCTH
neranu: D(mm); L\D; o, .



2. Ilo momorpamme M.E. bmantepa (puc.3) mis 3TOTO KPUTHYECKOTO IHMAMETPA,
BBICTABJICHHOTO Ha IIKaJe C MPUOJIMKCHHBIM OTHOIICHHWEM pa3MepoB netanu L/D
HaWTH PACCTOSIHUE OT TOPIA J0 MOJIYyMapTEHCUTHOM 30HbBI CTAaHAAPTHOTO 00pa3Ia.

3. [No3amanHO#M MPOYHOCTU OMPEIETUTH TBHPAOCTH CTAIH MOCJE 3aKAJIKU U OTITyCKa.
4. Tlo rpaduky (cripaBOYHbIC JaHHBIC) HANTH TBEPAOCTH B CEP/ILIEBUHE JIETAIU MOCIIE
3akanku HRC > 40 B 3aBUCUMOCTH OT TBEPJIOCTH MOCJIE OTITYCKA.

5. Omnpenenuth HaWMEHbINIEE COACpP)KAHHUE YIJIepoJa B CTajdud MO TabJuUIe
(cipaBOYHBIE JTAaHHBIEC) B COOTBETCTBUU C TBEPIOCTHIO MOCIIE 3aKAJIKU.

6.I10 KpUBBIM MPOKATMBAEMOCTH I PA3HbIX MApOK CTaIM BhIOpATh MOIXOSLIYIO
MapKy CTaJIA C yYE€TOM €€ 3KOHOMHUYHOCTH, 00OCHOBATh CBOM BBIOOP.

7. Ha3nauuth AN BBHIOpPAHHOM CTamM PEXUMBI TEPMHUYECKOH 00pabOTKHU-
TEeMIIepaTypbl HarpeBa (KpUTUUECKHUE TEMITEPATYPhl YKa3aHbI B CIIPABOYHBIX JAHHBIX)
8.Paccuntarh Bpems BBIACPKKH JUISA 3aKAJKH M OTIYCKa C yuyeToM Kod(uimeHTa
cpenbl, ko3¢ duimenta Gopmbl U KodhPUIIeHTa pABHOMEPHOCTH HArpeBa.

9. It BBIOpaHHON MapKH CTaJU ONPENEIUTh CKIIOHHOCTh K 00OpaTUMON XPYIKOCTH.

7.2.19. KomniekT 3aganuii K JjadopaTtopHoii padore
Tema: «XuMuko-TepMuIecKas 00padoTKa CTaIn»

A) OpopmuTh OTUET IO TEME JTa0OPATOPHOU pabOTHI.
b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1. IlpuBectTn MHUKpPOCKONMYECKHMH aHanu3 1UM@GoB TOCIAe LEMEHTAaUuu U
a30THpoBaHusl. OLIEHUTH TOIHHBI TU((Y3HBIX CIOEB.

2. Onucanve Ha3HAYEHUS JAHHOTO BUAA XUMHUKO-TEPMUYECKOM 00pabOTKH, €ro
JIOCTOMHCTB, HEZJOCTATKOB M TEXHOJIOTUH NMPOBEICHUS.

3.[lo Ttommuue nmuddy3HOTO CIOS paccuuTaTh BpEeMs TMPOBEIACHUS XHWMHUKO-
TEPMUYECKON 00pabOTKH.

4. TlpenacTaBuTh pexuUMbl TEPMUUECKOM 00pabOTKH B BUAE Trpaduka mociae JaHHOU
XUMHUKO-TEPMHUUECKON 00pabOTKHU, €CIM OHA TPOBOJUTCSI.

5. 3apucoBaTh CTPYKTYPY MOBEPXHOCTHOTO CJIOSl CTAJIM MOCIE XUMHUKO-TEPMHUYECKON
00paboTKH.

B) Bemonnuthk 5 3agaHuii UTOTOBOTO TECTA.

BapuanTt 1 (1 ewe 10 BapuaHTOB TECTOB)
1.IToBepxHOCTHBIH CiION 00J1aAaeT MAaKCUMAIIbHOM TBEPIOCTHIO MOCTIE. ..
1. nemenTauuu
2. a30TUPOBaAHUS
3. IMaHUPOBAHUSA
4. GopupoBaHUs
2. Ykaxute pexuM TO 1ocie neMeHTalud peKOMEH/I0BaHHBIHN T U3JSTUH, K
KOTOPBIM TIPEIBSABISIOT 0CO00 BHICOKHE TPEOOBAHMSI IO MEXaHUYECKUM CBOMCTBAM.
1. Hopmanuzanusi.
2. 3akaJika ¢ [IEMEHTAI[MOHHOI0 HarpeBa + HU3KUH OTITYCK.
3. Bakanka ¢ 850 °C + Huskuii oTIycK.
4. 3axanka ¢ 880°C B macne + 3axanka ¢ 760°C B Boe + HU3KHii OTIYCK.



3. Jlyist meMeHTaIu UCTIOJB3YIOT ...

1. HU3KOYTIIEPOAUCTBIE CTAIH

2. BBICOKOYTJIEPOAUCTBIE CTAIH

3. cranu, nerupoBanubie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacnionoxuTe CTPyKTYypHBIE COCTABIISIOLINE MO TOPSAAKY OT MOBEPXHOCTHU B ITyOb
LEMEHTOBAHHOTO CJIOSL.

1.IT+ 10y

2.0 +11

3.A+II

4.11
5.3aBucumocts TiyOuHbI 11U (HY3MOHHOTO CI0S OT TEMIIEPATYPhl U BpEMEHU
BBIJIEP’KKH OINMCHIBAETCS MAaTEMaTUYECKOM 3aBUCUMOCTBIO. . .

1.h=DvVt
2.h=2DVx
3.h=2V (1 D)
4.h=2Dr1

7.2.20. KoMmuieKT 3ajaHuil K NPAKTH4YeCKOH padoTe
Tema: «MapkupoBKka KOHCTPYKIIMOHHBIX MATEPHAIOB)

A) OpopMHUTH KOHCIIEKT IO TeME Ja00paTOpHOIl pabOTHI.
b) BemonHuTH 5 3amaHuii wuToroBoro Ttecrta. Kiaccuduimponars,
pacmipoBaTh MapKH CIUIABOB.

Bapmuanr 1 (1 emie 14 BapuaHTOB TECTOB)

Cr5Tc.
VI10A
18X2H4MA
K4Y60-3
bpKMi3-1



7.3. OueHo4YHbIe CpeACTBA I MPOMEKYTOYHONH ATTeCTAIlMM MO MTOram
OCBOCHHS TUCHHUIINHBI

7.3.1. Bonipocbl K NPOMeKYTOUHOM artTtectauuu MarepuajoBeaeHne H
TKM-1

Cemectp 2

Ne i/ Bonpocsl k 3auery

1 THUIBl KPUCTAJUIMYECKUX PEMIETOK M HMX OCHOBHBIE XAapaKTEPHUCTHKH.
OCHOBHBIE CBOWCTBA KPUCTAJIIIOB: aHU30TPOIHUS U TOTUMOPPHU3M.

Tunsl cBS3€l: MOHHASA, KOBAaJICHTHasdA, BaH-nep-Baanbsca, meramnmueckas.
Nx 0COOCHHOCTH M BIMSHHUE Ha CBOMCTBA KPUCTAJIOB.

I[C(l)eKTbI KPpUCTATNIMYCCKOI'O CTPOCHUSA, TCOMCTPUYICCKAA KHaCCI/I(l)I/IKaHI/IH.

Toueunsie gedexkTsl. MexaHu3sMbl HUX 00pa3oBaHUsA. 3aBUCUMOCTb
PABHOBECHOM KOHLIEHTPALIMM BaKaHCHUW OT TEMIIEPATYPHI.

Hudbdysus. Mexauuzmel nuddys3uu. [lepsriii u BTopoii 3akoHbl DukKa.

o |of B~ W

Jucnokauuu. BrausHME IUIOTHOCTM JUCIOKAaMM HAa IMPOYHOCTHBIE
cBorcTBa Kpucramia. Kpusas Oqunra. Pacuer TeopeTu4ecKkor MPOYHOCTH.

DOKCHepUMEHTAIbHBIE 3aKOHOMEPHOCTH  IJIACTUYECKON  nedopmanuu.
MexaHudeckue CBOMCTBA U UX XapaKTEPUCTHKU.

Hedbopmarnmonnoe  ynpoudenue. I[lpupoma  nHaknema.  TekcTypa
nedopmanmm.

HedopMaiusi MOJUKPUCTATMYECKUX TeJI. 3€PHOTrPAaHUYHOE YIPOUYHECHUE.
3akoH XoJsuia-Ilerya.

MexaHu3Mbl TIACTHYECKON AedopMalviu: CKOIBKEHHE, TBOMHUKOBAHUE,
10 | MexaHM3M TEOPETHUYECKON MPOYHOCTH, MeXaHu3M Jauddy3noHHON

TIOJI3yUYECTH..

1 Knaccudukanus 1 BUIbl MEXaHWICCKUX UCIIBITAHUIN: CTaTHUECKHE,
JTUHAMHYCCKHE, YCTATOCTHBIC.

12 VcnpiTaHne METaJIOB Ha TBEPOCTh. VIcIbITaHNE Ha pacTsHKCHHE.

HcneiTanusa Ha YAAPHYIO BA3KOCTh H HUKIIMYCCKYIO IIPOYHOCTD.

13 | Pa3zpymenue xpynkoe u Bsa3koe. TemneparypHblii OPOT XIaJHOJIOMKOCTH.

TepMmonuHaMudeckue OCHOBBI (hazoBbIX IIPEBPALECHUN.
14 | (TepmomuHaMHuuecKHe MOTEHIIUANBI, (Ha30BOE€ paBHOBECHE, BTOPOU 3aKOH
TEPMOJIMHAMMKH. )

15 [TonsTus cucrema, criaB, ¢aza, KOMIIOHEHT, MEXaHUYECKask CMECh.

16 ®da3pl B crtaBax. XUMHYECKHE COCTMHEHUS

17 | Kpucramnuzanus u ee 3tanbl. KpuTudeckuil 3apoaplil U 3aBUCUMOCTD €0




Ne i/ Bonpocsl k 3auery
pa3MepoB OT CTETICHU MEePEOXIIAKICHHUS.
18 | 3axonomepHocTH kpuctausanuu. Kpussie Tammana.
19 ®da3pl B cruiaBax. [Bepjble PpacTBOPHI U UX TUIIBl. Y CIOBUS
HEOTPaHUYEHHOU PACTBOPUMOCTU. XUMUYECKHUE COCTMHEHUSI.
20 | Metonbl mocTpoenwus nuarpamm coctosiaus. [Ipasumo ¢a3 ['mb66ca.
91 OcHOBHBIE  TUNBI ~ JaWarpaMMm  cocTosiHMs.  [IpaBuna  KOHOABL
Kpucramnuzamnus u cTpykTypooOpa3oBaHHUE CIIJIaBOB.
99 Bnusnaue npuMeceil Ha Mpolecchl KpUCTAUIU3AIMU U PEKOMEHIAINU 110 UX
MCIT0JIb30BAHUIO.
93 JlnarpamMma cocTosiHusL Kene3o-yriiepoa. Pasbl, JUHUM, KPUTUUYECKUE
TOYKH.
24 Huarpamma  cocTosiHUS ~ Kene3o-yriepod.  Kpucrammmzamuss  u
CTPYKTYpOOOpa3oBaHueE CTaJICH.
25 | 3aBUCHUMOCTH CBOMCTB CTaJIel OT COACPKaHUSI YTIIEPOIa.
26 H.c. KEJEe30-yIIIepol MeTacTaOWIIbHAS. Kpucrannuzanus u
CTPYKTYpoOoOpa3oBaHue O0enbix 4yryHoB. O01acTb MPUMEHEHHUS.
97 H.c. JKEJIE30-YTJIIePO/I cTabuIbHAs. Kpucrannuzanus u
CTPYKTYpOOOpa3oBaHUE CepbIX UyryHOB. O0JIaCTh MPUMEHEHUSI.
28 Knaccudukanusa cepbix uyyryHoB. CnocoObl mosydeHus. BiusiHue
CTPYKTYpPbI Ha CBOMCTBA CEPBIX UYT'YHOB.
7.3.2. Bompocbl K NpPOMexKYTOYHOM arrectauumu MarepuajoBeaeHue W
TKM-2
Cemectp 3
Ne ni/n Bonpocsl k 3a4ery
[IpeBpaiienust B craisax npu HarpeBe. HacneacTBEHHOCTh ayCTEHUTHOTO
29 | 3epHa.
OmnpeneneHue 6aia 3epHa.
30 [IpeBpailieHns aycTeHUTa MpU OXJaxaeHuu. [{luarpamMmma u30TepMUIECKOTO
MpEBpAIECHUS AYCTCHUTA.
31 BnusgHue CKOpOCTH OXJIAXKAEHUS Ha CTPYKTYpPY U CBOMCTBA CTaJIEH.
XapakTepUCTUKH TUCTIEPCHOCTH MUKPOCTPYKTYP.
32 MaprencutHoe mnpeBpaiieHue. (OCHOBHbIE OCOOEHHOCTH, KHHETHKA
MpEBpAIEHUS.
33 TepmooOpaboTka. Krnaccudpukanuss M OCHOBHBIE TEXHOJOTHYECKUE
napameTphbl.




3akanka ¢ HOJII/IMOP(bHLIM IMPEBpAIICHUCM. HaSHa‘lCHI/IG, BUAbI 3aKaJIKHu,

34 CTPYKTYpa CTaJIell OCie 3aKaIKH.

35 | CnocoObl 3akanku. 3aKaluBaeMOCTh U MTPOKATMBAEMOCTh CTaJICH.

36 | 3akanka 6e3 MOIMMOPQPHOTO MPEBPALICHHS.

37 | IlpeBpaiieHust mpu OTIYyCKE.

38 Paznuynie CBOMCTB NpPOAYKTOB 3aKajJKh M OTIMycKa (IUIACTUHYATHIX H
3€pHUCTBIX CTPYKTYD).

39 Buner otycka, j/IX Ha3HAYCeHHE, CTPYKTYypa CTaJiel mocie OTIycKa,
pa3nuyuus B CBOMCTBAX.

CraauitHOCTh NPOILIECCOB CTApEHUs. BiausHNe TEXHOIOTHYECKUX

40 | mapameTpoB TepMUYECKOM 00paOOTKU HA CTPYKTYPY U CBOMCTBA
COCTapeHHBIX CIUIABOB.

a1 Omxur 1 u 2 poga. TexHonornueckue napaMmeTpbl 1 Ha3Ha4eHUEe OCHOBHBIX
BUJIOB OT)KMTIa.

W3MeHeHne CTpPYKTypbl UM CBOMCTB J€(OPMHUPOBAHHBIX METAJUIOB IpU

42 | Harpese. CymHocCTb, JIBUXKYILas cuia U CTaUHNHOCTD
PEKPHUCTATUTU3AIIMOHHBIX TPOIIECCOB.

BnusHue serupyrommx 3J€MEHTOB Ha MOJIMMOpPOU3M  Kejle3a W

43 | TemmepaTypsl (a3oBeix mpeBpamieHuil. Knaccuduxamus JID mno Tumy
B3aMMOJEHCTBHUS C YIIEPOIOM.

42 BnusiHue Jerupyromuyx SJIEMEHTOB Ha  TEXHOJIOTUYECKHE TMapameTphl
TepMudeckoil oopadoTku. Biusiaue JID Ha npokanmBaeMoCTh cTane
Knaccudukanus nerupoBaHHBIX CTajlel MO CTPYKType B PaBHOBECHOM U

45 | HOpManM30BaHHOM cocTosinuu. Kiaccudukanuys gerupoBaHHBIX CTajel 1Mo
COJIEP>KAHUIO JIETUPYIOLIUX JIEMEHTOB.

46 OcHoBable Buapl XTO. CymHOCTb, TEXHOJOTMYECKHE MapameTphl,
HasHayeHue. Craguu XTO

47 [lemenTanus, CYILHOCTb, BUJIBI, (dopmupoBaHue CTPYKTYPBI
LEMEHTOBaHHOTO cliost. TO mocie eMeHTaluu.

48 AzotupoBanne DopMUpOBaHHE a30TUCTHIX (a3 B MOBEPXHOCTHOM CIIOE.
[TpenmytiecTBa ¥ HEAOCTATKU a30THPOBAHUS U IIEMEHTAIINH.

49 Hutpouemenranusi, UHWaHUPOBAHUE, oopupoBanue, aubdy3noHHas
MeTaJlTN3alusl.

50 CymHOCTh W BHIBI TepMO-MeXaHW4YecKorh o0paboTku. OcoOeHHOCTH
(dbopMHpOBaHUs CTPYKTYPhI U CBOMCTB ciiaBoB npu TMO.

51 Knaccudukanuss ©u  MapKupoBKa KOHCTPYKIMOHHBIX  MaTEpHUAaJOB.
CriennanbHbIE CTAIIN.

52 | liBernpie cmimaBel. (OCOOCHHOCTH CTPOSHHs, CBOWCTBA, 00JAaCTh




MIPUMEHEHHUS.
53 Hemertanmnmuueckne  marepuanbl  (IUIaCTMAacChl,  PE3WHBI,  CTEKJA)
Oco0OeHHOCTH CTPOEHHS, CBOMCTBA, 00JIACTh TPUMEHEHUS.
54 Komno3unnonnsle Matepuaiibl. OCOOEHHOCTH CTPOCHMUSI, CBOMCTBA,
00J1acTh MPUMEHEHUS.
7.3.3. Kpurepun 1 HOpMbI OLIEHKH
dopma
CemecTtp NPOBEACHIA . KpuTtepunu u HOpMbI OlI€eHKH
NMPOMEKyTOUHOM
aTTecTanun
2,3 3a4eT Ecnu uToroBsiil pedTHHT
«3a4TCHO» cocrasiseT 40 u 6oitee
OamoB

Ecnu uTOroBhI pEUTUHT

«HE 3aYTECHO»
cocraBisieT MeHee 40 0atoB




8. YueOHo-MeTOAMYEeCKOE M HH(POPMALIMOHHOE 00ecnieuyeHne U CIUIINHBI

8.1. O0s3aTe1bHAs JIMTEPaTypa

Tun (yueOHuK, ydeOHOE

KoaunuecTBo B

Ne nocodoue, yueoHo- I'on Hay4YHOU OMOIMoTEeKe
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeTOHYeCKoe mocodue, | H3TaAHUS / HammeHoBaHue
NPAKTHKYM, JP.) IbC
MartepuanoBenenue : yueOnoe nmocoodue / /1.
'é[' g ,]ZSLZEI{IIHE EB’ A. bonaeipes, C. B. laBbinos, JI. U.
1 — HOB, [Tormosa, M. H. TropbpkoB. — Bosorna : YuyebHoe mmocodue 2020 OBC Jlanp
JI. 1. Ilonoga,
M. H. TIODEKOB Wndpa-Umxenepus, 2020. — 424 ¢. —
- 11OP ISBN 978-5-9729-0417-4.
Marepuanosenenue : yaueOnuk / C. U.
C. U. boronyxos, boroayxos, E. C. Ko3uk. — 2-e u3g. —
2 E. C. Ko3uk Mocksa : Mamunoctpoenue, 2020. — 504 YueOmmK 2020 IbC Jamn
c. — ISBN 978-5-907104-39-6.
Martepuanosenenue : yaueOHoe rnocodue /
1O. I1. 3emckoB. — Cankr-IlerepOypr :
3 10O. I1. 3emckoB Jans, 2019, — 188 c. — ISBN 978-5-8114- VuebHoe mocodue 2019 OBC Jlann
3392-6.
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHHK, yueOHOE KOHH%CTEO B
HAYYHOI
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEIHN 3arsiiaBue (3aroJji0BoK) I'ox u3panus ondamorexe /
n/n MeTOAUYECKOe mocodue,
HaumenoBanmue
NPAaKTUKYM, JP.) 3EC
1 IO.I1. Comnnues, E. . CrnenmanpHbIe MaTEpHANTBI B YuyeOHuk 2014 SBC
IIpsixun, B.O. ITupaiinen MaIIMHOCTPOEHUH [ DJIEKTPOHHBIN pecypc "IPRbooks"
2 | O.A. Macanckwii MarepuanoBeJieHHe M TEXHOJIOTHU VY4aeOHOe mocobue 2015 OBC




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yueoHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoHYeCKoe Mmocodue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P ’ 9BC
KOHCTPYKLHOHHBIX "ZNANIUM.
MaTepHaoB [ DJIEKTPOHHBIH pecypc] COM"
3 | I'.IL. ®etncos, MarepuanoBeieHle U TEXHOJIOTUS Y4eOHuk 2014 OBC
@.A. l'apudymiun MarepuaioB [ DJIEKTPOHHBIN pecypc] "ZNANIUM.

comMm*




8.3.

CHUCTEM

Ilepeyens mpogeccHoHATBHBIX 0a3 AaHHBIX W HHQOPMALMOHHBIX CHPABOYHBIX

«BeCTHHK MarHMTOrOPCKOro roCyaapCTBEHHOI0 TEXHHYECKOro yHuBepcureTa um. .M.
Hocogay, http://vestnik.magtu.ru

«Bectauk CamapcKoro ToOCYAapCTBEHHOTO TEXHHYECKOoro yHuBepcutera. Cepus:
TeXHHUYECKHE HayKuy, http://science.samgtu.ru/node/31

«JIuteé u MeTamutyprusi» http://lim.bntu.by

«TexuHonorus MetamutoBy http://www.nait.ru

«[lepcrexTuBHBIE MaTepraab» hitp://www.j-pm.ru

Scopus[Dnexkrponnslii pecypc] : pedeparuBHas 6a3a nanusix. — Netherlands: Elsevier,
2004— . — PexxuM poctyma : SCOpUS.com. — 3ari. ¢ 3kpana. — f13. pyc., aHri.

Elibrary[ DnexkTpoHHbIi pecypc] : HaydHas 37eKTpoHHas oubnaroreka. — Mocksa : HOB,
2000- . — Pexxum mocryma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.
SpringerLink[DnexTponHsiii pecypce] : [0a3a mannbix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.

ScienceDirect[ DnekTpoHHBIN pecypc] : KOJUICKIUS 3JIEKTPOHHBIX KHUT
m3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum
noctyna: sciencedirect.com. — 3ari. ¢ 3kpaHa. — f13. aHrIL

Cambridgeuniversitypress[ DJIeKTpOHHBIN pecypc] : KypHaIbl H3/1aTEIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Peskum fgoctyma : cambridge.org. —
3ar. ¢ 9kpaHa. — SI3. aHr.

NEICON[DnexTpoHHBIH pecypc] : aneKTpoHHast HH)OpMAIH : apXUB HAYUIHBIX
xypHasoB. — Mocksa : HOUKOH, 2002— . — Pexxum nocryna

: neicon.ru/resources/archive. — 3ari. ¢ 3kpana. — 3. pyc., aHri

8.4. Ilepeyenb NPOrpaMMHOIo odecnevyeHmst

Ne HaumenoBanmue I1O KoauuecTBoO PexBu3uTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n JIMLEH3UH AeHCTBHS)
1 Windows 1398 Jorosop Ne 690 ot 19.05.2015r.,
CPOK JIEUCTBHS - 0€CCPOUYHO
Jorosop Ne 690 ot 19.05.2015r.,
5 Office Standart 1398 CPOK JericTBus - Oeccpouno; JoroBop

No 727 ot 20.07.2016r., cpok
JIEUCTBUSA - 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://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Omnucanue MarepuaJbHO-TEXHHYECKON 0a3bl, HeOOXOAMMON JIA
OCYyILIeCTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPOLEcca MO AUCIUILIHHE

HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX
Ka0UHEeTOB, JJAa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
/1 | MPaKTHYeCKUX U JJA00PaTOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
JlabopaTopus "TepmoobpaboTKa CToJibl yYEHUYECKHE BYXMECTHBIE, CTOJI
MatepuanoB" YueOHas ayaAuToOpus s 71a00paTOPHBIA, CTOJ MPENOoaBaTEIbCKHIA,
MIPOBEICHUS JIa0OPATOPHBIX PaboT. CTyI MIPENo/1aBaTeNIbCKUM, JIOCKa
1 E-105 ayJUTOpHAas (menoBas),
MeTtautorpaguieckuii Mukpockon MHUM-
7. Ileun, TBEpAOMEDPSHI, TEPMOIIAPBI, CTAHOK
MOJIUPOBATIbHBIN
VYyebHas ayuTOpHs 1JIs1 TPOBEACHUS Cronbl YYEHUYECKUE (MOHOOJI0KH)
3aHSATHUN JEKIIUOHHOTO THUIA. Y4eOHas JIBYXMECTHBIE, CTOJI IpENnoAaBaTEIbCKUM,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJ IIpenojaBaTesIbCKHil, J0cKa
CEMHHApPCKOro TUMa. Y4yeOHas ayuTopus Aisl | ayAUTOpHAast (MenoBasi). OKpaH HaBECHOM,
KYPCOBOTO IPOEKTUPOBAHUS (BBIIOIHEHUS CTAllMOHApHBIH  IPOEKTOp, IpPOLECCOp,
2 | KypcoBbIX paboT). YueOHast ayTuTOpus AJs MbIIlIb  KOMIIBIOTEpHAsl,  OyJAbT  JUIA
IIPOBEJICHUS TPYIIOBBIX U UHIMBUIYaIbHBIX | IPOEKTOpa
KOHCYJbTalMil. YueOHas ayTuTopus Ass
IIPOBEJICHUS 3aHATUN TEKYILIEro KOHTPOJIS U
MIPOMEXKYTOUHON aTTECTAlUU.
I'-326
JIaGoparopus «MeTtamiorpadus». Crouibl yYeHHUYECKUE JIBYXMECTHBIE, CTOJI
VYyeOHast ay1uTOpus AJis IPOBEICHUS 71ab0paTOpPHBIH, CTON MPENnoiaBaTelbCKui,
1a00paTOPHBIX PadOT. CTYJ IIpENnoaBaTebCKUM, JIOCKa
3 | E-204 ayUTOpHas (MenoBas), MaKeThI
KPUCTAJTINYECKUX PELLIETOK, aTiac
MUKPOCTPYKTYD, MeTaiorpapuueckuit
Mukpockon MHUM-7.
Komnbrorepnsiii knacc. YueOnas aynutopust | Ctoibl Y4YCHUUYECKUE JIBYXMECTHBIE
U1l IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUMA. | (MOHOOJIOK), Jlocka TpexceKIMOHHas
VYyebHas ayuTOpHs JJIs TPOBEACHUS ayJIuTOpHAas (menoBas), CTOJI
VYuebHas ayIuTopus Ui IPOBEICHHS IIPENnoaaBaTeIbCKUMN, CTYIN
J1a00paTOPHBIX padOT. YueOHast ayIUTOpHs MPENO0/1aBaTeIIbCKUH, MIPOEKTOP
JUIsL KypCOBOT'O IPOEKTUPOBAHHUS MYJIbTUMEANMHBIN,OKPAaH IJIs MPOEKTOpa ,
4 | (BBINOJHEHUS KYpCOBBIX padoT). YueOHas TymOa HamojbHas. TyMmOa HacToIbHas,
ayUTOPHS ISl IPOBEACHMSI TPYIIIOBBIX U Kadenpa
WHIUBUAYAIbHBIX KOHCYJIbTAUN YueOHas
ayIUTOpHS AJI IPOBEACHUS 3aHATHI
TEKYIIETO0 KOHTPOJIS ¥ MPOMEKYTOUHON
aTTeCTallUu.
E-214
VYyeOHast ay1uTopus AJisi IPOBEICHUS Cronbl Y4EHUYECKHE TPEXMECTHbBIE
3aHATUH JEKIMOHHOTO THMA. Y4yeOHas (MOHOOJIOKH), CTOJI IPEroaBaTeNbCKUH,
S | aynuropus IUid IPOBEICHUS 3aHATUN CTYJ MpenojaBaTesbCKHii, JI0CKa
CEeMHUHAPCKOro TUIA. Y4yeOHas ayIuTOpHs Ui | ayAuTOpHas (MenoBas), Kadenpa
KYpCOBOT'O POEKTUPOBAHUS (BBIMOTHEHUS HACTOJIbHAs




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

KYPCOBBIX paboT). YueOHas ayaAuTOpus st
MIPOBEICHUS TPYIIOBBIX U MHINBHIYaTbHBIX
KOHCYJIbTAIlMi Y4eOHast ay TUuTOpHs JJIst
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
MPOMEKyTOUHOH aTTecTanuu. ['-302

Kommnsrorepnenii  kmacc. Ilomemienue ais
CaMOCTOSATEIIbHON paboTHI. VYyebnas
ayaUTOpUsi  JUIA  TPOBEACHUS  3aHATHH
CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
KYpCOBOTO IPOEKTUPOBAHHS  (BBITOIHEHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus Jis
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCynbTallMil. YueOHas ayauTopus JUis
MIPOBE/ICHUS 3aHATHA TEKYIIEro KOHTPOIS U
MIPOMEXKYTOYHOM aTTecTaIuu.

I'-401

Cron ydeHuueckuit-26 mr., cTyn-26 mirt.,
KOMITBIOTEP C BBIXOJOM B CETh MHTEPHET-
16 .




