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Pabouyro mporpamMmy cocTaBuIu:

JIOTICHT, KaHauaaT ¢pus.-MaT. Hayk, [lomosa JI.H.

(OondicHocmy, yuenoe 36anue, cmenenv, Pamunusa U.0.)

(OoaorcHocms, yuenoe 36anue, cmenens, amunusa 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OoaocHocmyb, yuenoe 36anue, cmenens, amunus U.0.)

Pabouas mporpamma qUCHMIUIMHBI cocTaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoOro miana
HanpasyieHus noarorosku 15.03.01 MamunocTpoenue

Cpok neiicTBusl padoueil NpOorpaMMspl AMCUMIIMHBI 10 «___ » 20 r.

COI'JTACOBAHO

3aBenyroumii kapenpoit «CBapka, 00paboTka MaTepuaioB JaBIEHUEM U POJICTBEHHBIE MPO-
LECChI»

« _» 20 B.B. EnbiioB
(noonucwe) (A.0. Pamunus)

YTBEPXJIEHO

Ha 3acepanuu kapenpst HMuM

(mpotokon 3acemanust Ne 1 ot «31» aBrycra 2019 r.).



1. Ileaab ocBoeHMsT AUCHMIIJIUHBI

[lenb OCBOEHHSA AMUCUUIUIMHBI — JaTh MPEJICTABICHHE O B3aMMOCBSI3M MEXIY COCTAaBOM,
CTPOCHHEM U CBOMCTBAMH MaTEPUAJIOB; MO3HATh 3aKOHOMEPHOCTU UX U3MEHEHUS MOJ] BO3JICHCTBUEM
BHEIIHUX (DAKTOpOB U crnocoObl MpUIaHUsi OCOOBIX CBOMCTB MarepuasiaM uisi X 3((EeKTUBHON
IKCIUTyaTallHH.

2. Mecro nucuumiinibl B crpykrype OIIOII BO

JIMCUMIUTUHBL ¥ IPAKTUKH, HA OCBOCHUH KOTOPBIX Oa3upyeTcs AaHHas AucuuIuinHa: Ousuka.
Xumusd. Beicias Maremaruka. TeXHOIOrusi KOHCTPYKUMOHHBIX MaTEPUAIOB

JIMCUMIUTUHBL U TIPAKTHKH, JJIs KOTOPBIX OCBOCHHME NAHHOW TUCIHIUIMHBI HEOOXOIUMO Kak
npeauiecTByrouiee: MarepuanoBereHue cBapku. Teopuss cBapouHblX InpoueccoB. (Cpapka
CIELMAJIbHBIX CTajed M cIIaBoB. KOHTpOJb KayecTBa CBAapHBIX COECAMHEHUN. Buibl, IpUUnHbBI U
nociencTBus 1eeKTOB MPU CBapKE.

3. Il.1anupyemble pe3yJbTaThbl 00yUeHus:

dopmMupyemsbie U

NHauKaTOPBI JOCTHKEHUS

Ilnanupyemsle pe3yJibTaThl

KOHTPOJIUpYyeMble KOMIIEeTeH LMl o0yuyeHHs
KOMIIeTeHIIUH (Ko ¥ HAMMEHOBAHUE)

- YMEHHE  WCIIOJb30BATh 3HaTh:  OCHOBHBIE  3aKOHBI
OCHOBHEIE 3aKOHBI MaTepuaIoBEICHUSI, METOJIbI
€CTECTBCHHOHAYYHBIX MAaTEMAaTHYECKOTO aHalu3a U
TUCIIATUIHH B MOJIeTTHPOBaHUS,
pohecCHOHATLHOM TEOPETUIECKOTO 5
NEeSTENIbHOCTH,  TPUMEHATH AKCIIEPUMEHTAILHOTO
METOIBl  MAaTeMaTUYECKOIro HCCIICIOBAHMS MaTePHAIIOB
aHalM3a M MOJEIUPOBAHUSA,

YMeTh: HUCIOJIL30BaTh
TEOPETUICCKOTO 5

OCHOBHBEIE 3aKOHBI
AKCIIEPUMEHTAIHLHOTO MATEPHATOBEICHHS! 5
uccnenoBanus (OITK-1) P .

npodecCuoHaNTbHON

JEATEIIbHOCTH, MOJEIUPOBAThH
CTPYKTYPY 31 CBOICTBA
MAaTEepHAJIOB YEPE3 TEXHOJIOTUU

MOJIydeHUss U 00paboTKH
KOHCTPYKLIMOHHBIX
MaTepHaoB

Bnagers: HaBbIKaMU
TEOPETUYECKOTO u
9KCIIEPUMEHTAILHOTO

HUCCjIca0oBaHus1, B YaCTHOCTH

ONpEACIEHUsI CTPYKTYpbl |
MEXaHNYECKUX CBOWCTB
MaTepHUaJIoB, BBIOOpA

MATEpPHAJIOB M TEXHOJIOTUH HX




o0paboTku B
npodecCuoHaATbHON
NEeSTEIILHOCTH.

- OCO3HAHHE CYIIHOCTH H
3HAYeHUS HWHOOpPMAIMK B
pa3BUTHH COBPEMEHHOTO
o6rectsa (OITK-2)

3HAaTh: CHEIUAIBHYIO
TEPMUHOJIOTHIO, OCHOBHBIC
KJIACCHI COBPEMEHHBIX
MaTepHaJIOB, Pa3IuYHbIC
YPOBHU UX CTPOCHUS,
CBOICTBA.

YMeTh: 0CO3HAaBaTh CYLIHOCTb
U 3HaueHue uH(popMalUU B
pa3BUTUU COBPEMEHHOT'0
oOmiecTBa.

Brnaners: HaBpIKaMu pabOTHI CO
CHELUAaJbHON JIMTEpaTypoil u

TIOJTyYCHUS uHpOpMaInH,
HE0OX0IUMOK B
po(heCcCUOHATLHOM

ACATCIIBHOCTH




4. CTpyKTYypa M coiep:KaHHe JMCIUIIIHHBI.

4.1. M u TKM-1
Bup B
. aJLIbI
Monayasb | yueono | HaumenoBanue teM 3ansituii | Cemect | O0bem, HNurepak @opMbI TEKYIIET0
(pa3nein) 71 (yueOHOI#i padoThI) p 4. THB, Y. | KOHTPOJISA (HAUMEHOBAHUE OLEHOYHOT0 CPeICTBA)
padoThI
Monyns |Jlek 1 | TepmoauHamuueckre OCHOBBI 2 2 2 Bomnpocsl k 3auety
1,2 (ha30BBIX IPEBPAILICHUA. 1,2
Kpucrammmzanus yucTeix
METaJUIOB.
JIab 1 | AHanu3 KpUCTAJUINYECKOTO 2 2 8 Kommuiexr 3agannii x 1.p.1
CTPOEHHS METAJUIOB U CILJIABOB.
IIp 1 AHanu3 1uarpamMm COCTOSIHUSL. 2 2 6 Kommnekt 3aganuit ais [p 1
@a30BbIN U CTPYKTYPHBIN
pa36op. J13. Onpenenenue
XMMHYECKOro cocTaBa (a3 U ux
KOJINYECTBA.
Cp. CamocrosiTenpHas paboTa 1o 2 96 41
M3YYEHUIO CTIeIUAIbHON
JUTEPaTyphl U OPOPMIICHUIO
71a00paTOPHBIX U MPAKTHYECKUX
pabor.
IMA [TpomexyTouHas aTTecTanus 2 0,25 - -




Bun

Monayasb | yueono | HaummenoBanue tem 3ausituii | Cemect | O0beMm, Baner HuTepak D®opMbI TEKYLLIETO
(pa3neur) 71 (yuedHoli padoTHI) p 4. THB, 4. | KOHTPOJIsI (HAUMEeHOBaHMe OLICHOYHOI0 CPE/CTBA)

padoThI

Cp AHKeTUpOBaHUE 2 2 3
Mopyns |K Tect UTOrOBEINA 2 3,75 40 Bank TecToBBIX 3aMaHUNA
1,2

Hroro: 108 100




4.2. M u TKM-2

H3YYECHUIO CHEUATTBHON
TUTEPATyPhl U OPOPMIICHUIO
71a00pPaTOPHBIX M MPAKTHIECKUX
pa0or.

Bun
. DopMbI TEKYLIET0
Monayasb | yueono | HaummenoBanue tem 3ausituii | Cemect | O0beMm, P yim
. N Bbanabl HNHTepakTuB, 4. | KOHTPOJIA (HAMMEHOBAaHHE OLICHOYHOI'0
(paznen) i (yueoHO¥i padoThI) p 4,
cpeacTBa)
padoThI
Monayns |Jlexk 1 |Huarpamma «Fe-Fe3C». 2 2 2
3,4 CtpykTypooOpazoBaHue CTajei.

BnusiHue xonodectsa yrieposa B

Jlek 2 N3orepMuueckuii pacra 2 2 2 Bompocsr k 3auerty 45
MEPEOXIIAKICHHOTO ayCTCHUTA.
Knaccudukanus sugoB TO u ux

JIab 1 | MuKpOCKOIIMYECKUI aHATTU3 2 2 10 KowmrmekT 3aganuii x 1.p. 1
CTPYKTYpHI CTajlei U YyTyHOB.

JIa0 2 |3akanka ctaneii. Bousaue 2 2 10
KOJIMYECTB yTriepojia Ha
TBEPJOCTh 3aKAJICHHOW CTaJIH.

IIp 8 Br16op cranu no 3agaHeIMM 2 2 8 Kommext 3amanunii qis [p 1
IIPOYHOCTH U IMTPOKAJIMBACMOCTH.

Cp CamocrodrenbHas paboTa 1o 2 164 25 Bomnpocsl k 3auety 48,53




Bun
. DopMbI TEKYLIET0
Monayasb | yueono | HaummenoBanue tem 3ausituii | Cemect | O0beMm, P yim
. N Bbanabl HNHTepakTuB, 4. | KOHTPOJIA (HAMMEHOBAaHHE OLICHOYHOI'0
(paznen) i (yueoHO¥i padoThI) p 4,
cpeacTBa)
padoThI
1A [TpomexxyTouHas aTTecTanus 2 0,25 - -
Cp AHKeTupOBaHUE 2 2 3
K Tect UTOrOBEINA 2 3,75 40 Bank TecToBBIX 3aMaHUNA
Hroro: 180 100




5. O6pa3oBaresibHbIC TEXHOJIOTHH.

[Ipn w3ydyennm Kkypca «MaTepuaaoBeACHHE M TEXHOJOTHUS KOHCTPYKIIMOHHBIX
MaTepUajIoBy» UCTOIB3YIOTCS CIEAYIOMNE 00pa30BaTeIbHbIE TEXHOIOTHH:

- TEXHOJIOTMH TPAJAWIIMOHHOTO OOydeHus B (opme Jekiuii, 1a00paTOPHBIX,
MPAKTUIECKUX PAOOT M CAMOCTOSITEIFHOU PaOOTHI CTYICHTOB;

- TEXHOJOTHs OaIbHO-PEHTHHTOBOM CHCTEMBI OIICHKH YCIIEBAEMOCTH CTYICHTOB,
BKJIIOUAsl TECTUPOBAHMSI KaK ()OpMY KOHTPOJIS 3HAHUH CTYACHTOB,;
-uH(QOPMAIIMOHHBIE TEXHOJOTHUH (BU3yalbHBIC JICKIIUU C HCTOJb30BaHUEM
IPE3CHTAIIMOHHOTO METO/1a 00yYeHNs);

- UHTEPAKTUBHBIC TEXHOJOTHH: 3JIEMEHTHI MTPOOJIEMHOTO O0yUEHHUS B BHJIC HATHUUS
BOIIPOCOB MPOOJIEMHOTO XapaKTepa B MPAKTUYECKUX M JIAOOpAaTOpPHBIX paboTax u
TpeOOBaHMI aHaAIM3a IOJYYEHHBIX PE3YJbTaTOB C TOCISAYIOIIMM BBIBOJAOM TIO
AKCIIEPUMEHTATILHBIM M PACYCTHBIM JITAHHBIM;

- TEXHOJIOTHS IHUCTAHIIMOHHOTO OOYYEHUS C TMPUMEHEHHEM JJICKTPOHHBIX Yy4eOHO-
METaIUICCKUX MATEPHAJIOB U AJICKTPOHHBIX JICKITUH, pa3MEIICHHBIX B 3JICKTPOHHON
oOyuaro1iei cpene.

6. MeToauueckue YKa3aHus 110 0OCBOCHHUIO TUCHUIIIMHBI

Meroauueckue peKOMEHIAUWU CTYAEHTY W  MPENoJIaBaTeNl0 M3JIOKEHBI B
METOJUYECKUX YKa3aHUIX K J1a00OpaTOpPHBIM paboTaM:

1. YyeOHoe mocoOue AJis BBITTOJIHEHHS JIA0OPATOPHOTO MPAKTUKYMa 110 KypCy
«MarepuanoBeeHHe» sl TEXHUYECKUX HAIIPABJICHHUM MOATOTOBKH
6akanaspos/ I'.B. Knesnos [u ap.]. — TonestT: TT'Y, 2016.- 170 c.

7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLICHOYHBIX CPEACTB

Kon xonTpotupyemoi Hanvenopamme
Cemectp KOMIIeTeHIIUH (W1 ee
OI[€HOYHOT0 CPeACTBA
YaCTH)
2 OIIK-1 Mu TKM1
Tecrosble 3amanus: NeNe 250-500
JIab p.Ne 6-12,ITpakTt.p.Ne 4-9
Bompocsr k 3auery: NeNe 11-13, 17-28
Mu TKM2
Tecrosble 3aganus: NeNe 250-500
JIab p.Ne 5 -11, Ilpaxt.p.Nel-4
Bomnpocs! k 3auety: NeNe 33-42, 45-50
2 OIIK-2 Mu TKM1
Tectosble 3amanusa:NeNe 1-250




Cemectp

Kon xonTpotMpyemMoii
KOMIIETEeHIIMH (WJIU ee
YacTH)

HaumenoBanue
OLIEHOYHOI0 CpeICTBa

JIa6 p.Ne 1-5 TIpakT.p.Nel-3
Bomnpocs! k 3auety: NeNe 1-10,14-16

Mu TKM2

TectoBrie 3amanus:NeNe 1-250

JIab p.Ne 1-4, 12 ITpakT.p.Ne5-9

Bompocsr k 3auety: NoNe 29-32,43,44,51-54

72 TunoBbie KOHTPOJIbHBIE 3aJaHUSI UJIX UHBIC MaTEpPHUAJIbI, H606XOHI/IMLIe AJIsA
TEKYIIEro KOHTPOJIsA

7.2.1. KoMIuiekT 3a1aHuii K JJabopaTopHoii padore.

Tema: «AHAJIN3 KPUCTALINYECKOT0 CTPOEHUS U Ae(heKThl KPUCTALIOB»

A) OdbopmMuTh 0TUET 110 TeMe TabopaTOPHOI pabOTHI.

b) BeimoaHuTh 3a1aHus K 1abopaTopHOU padoTe.

Yacte 1.

1. IlnockocTh B KyOMYECKOM KPUCTAIUIE OTCEKACT Ha KOOPJIWHATHBIX OCSAX OTPE3KH, PaBHBIC a; 2B;
¢. Onpenenuth Kpuctayuiorpaduueckue uuaekco miockoctu (hkI)?
2. TloctpoiiTe mpocTpaHCTBEHHOE H300pakeHHE IUIOCKOCTeW (Ha mpumepe Kyba), MMEIOIuX

kpucramnorpaguueckue nugexcst (110); (111); (112); (321); (110); (111); (111).

~ow

Omnpeznenute CUMBOJ HapaBJeHUs, poxoJsiiero yepes Touku (0, B/3, ¢/3).
[TocTpoiiTe mpocTpaHCTBEHHOE M300paxKeHHe Clenyromux HanpasieHuil B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [104]; [011]; [111]; [112]; [114]; [221]; [112]; [114]; [211];
[111]; [211]; [311].

5. TloacuuraiiTe yncno aToMOB B siueiiku U koopauHanuoHHoe yucio ans OLK u 'K u I'TTY

PEIIeTOK.

Yacte 2. PaccumuTaiiTe paBHOBECHYIO JIOJII0O BakaHCUH mpu Temmeparypax -196°C; +20°C;

1 2
2

=Tom ET“”; 0,9T,,;; Ty, (mo abcomorHoi mmkaine). IlocTpoiite rpaguk 3aBHCHMOCTH JOJH

BAaKaHCUH OT TeMIieparypsl. Pacy€r cnenanre mis:

| BapuaHT | aTIOMHMHHUS
2 BapuUaHT | 30J10Ta

3 BapuaHT | KaJMHs

4 BapuaHT | cepeOpa

S BapuaHT | IMHKA

6 BApHUAHT HUKCEIA

7 BapuaHT | TJIATUHBI

8 BapuanT | MonuOeHa

Yacts 3. B pacuére Ha 1 cM® MeTanna olieHuTe: a) YHEPTHIO TUCTOKAIMH TIPH UX MAKCHMAJIBHO
BO3MOKHOH mnotHOcTH ~10'2 cM ; 6) SHepruio BakaHCHH TPH MX MAaKCHMATbHO BO3MOYKHOI
ABHOBECHOW KOHIIEHTpAIMH (BOJIM3U TeMIlepaTyphl IuiaBieHus). Pacuér cnenaite Juist:

| BapuaHT CBHMHIIA 5 BapuaHT HUOOUS
2 BapUaHT Meau 6 BapuaHT cepebpa
3 BapuaHT BaHaMs 7 BapuaHT Mar"us
4 BapuaHT a-xernesa 8 BapuaHT BAHAIHSL
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3aaHue BBIMOJIHACTCS HWHIUBUIYAIBHO,

mo BapuaHTtam. Bribop
OCYIIECTBIISICTCS 110 MepBoi OykBe pammuu (Tadm. 1.1).

HY>KHOTO BapHaHTa

Tabnmuma 1.1
1 Bapuanr 5 BapuaHT O-P
2 BapuaHT 6 BapuaHT CcC-Yy
3 BapuaHT 7 BapuaHT o-Y
4 BapuaHT 8 BapuaHT -

Brimmoaaute 10 3amaHuii “'TOroBoro Tecta.
B) Beimmonnute 5 3agaHuii HTOroBOro TecTa.
Bapuanr 1 (u enie 10 BappaHTOB TECTOB)

1. K c10%HBIM KpUCTAININYECKUM pEIIeTKaM OTHOCAT ...
1. KpucTtajuMyeckue KyOudeckue petieTku

2. pemIeTk: ¢ OOIBIIMM KOJTHYESCTBOM aTOMOB
3. peleTKy, y KOTOPBIX Ha JIOJ0 AJIE€MEHTApHON SYEHKHU MPUXOJUTCS 0ojiee OJJHOTO aToMa
4. pemieTKu, y KOTOPBIX Ha JOJI0 AJIEMEHTAPHOU SYEHKH MPUXOAUTCS OJUH aTOM

2. BribepuTe cooTBeTCTBYIOIME Xapakrepuctuku 11 'K pemerku:
1. a=b=c; a=p=y=90! K=12;x=10,74

2.a=b=c; a£Bp=7y=90; K=8;xk=0,68
3.a=b#c; a=f#£y; [=12;k=0,74
4. a=b#c; a=p#y; K=12;k=0,56

3. Ykaxkute 0003HaYCHUS TUIOCKOCTH B HHAEKCaX Muepa .

1. (1'10)
/| 2. (101)
e 3. (011)
Lo 4 4. (110)

Vs 7

/”/ 7 /’/
%
/

] 1. [112]
7[” 2. [221]
- 3. [212]

4. [121]
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5. CBolicTBO, 3aKiroyarollieecs B HEOAHOPOJHOCTU CBOMCTB MaTepuala B pa3iIU4HbIX

KpHCTAIUIOTrpaUUECKIX HAPABICHHSX, HA3bIBACTCS ...
1. u3zoTponus

2. aHU30TpONUA
3. Tekcrypa

4. momumopdusmM

7.2.2. KOMIUIEKT 3aJaHUil K MPaKTH4ecKoil pabdore.
Tema: «Makpo 1 MUKPOCKOIIMYECKUN aHAIIN3 CILJIABOBY»
A) OdbopmuTh OTUET 11O TEME PAOOTHI.

b) BemnonnuTs 3a1aHus.

1. ITpuroroButh Makpouuiid. BeisiBUTH Ha Makpouummde nedeKThl, HAPYIIAOIMIUE CIUIONIHOCTh
MeTajuia, JIMKBALUIO cepbl U (hocdopa, CTPOCHUE JINTON CTaHM, BOJIOKHUCTYIO CTPYKTYpY U T.J. U

3apUCOBATh UX.
2.Kpatko onucaTh METOAUKY MPUTOTOBIICHUS MUKpOLLUTHDA.

3.UccnenoBaTh MHKPOCTPYKTYpPY CTald WIM 4YyryHa JO M TIIOCJIe TpaBleHUs. 3apucoBaTh

HaOJII0IaEMYI0 MUKPOCTPYKTYPY CTalIM WUJIM YyTyHa
b) BeimoaHuTh S 3a/1aHM HTOTOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1.MukpocTpyKTypa CIIIIaBOB —3TO..
1. Trn KpUCTAIIMYECKOTO CTPOEHUS

2. 3epHa WIN KPUCTAJUIUTHI, BAIUMBIE B ONTUYECKUI MUKPOCKOI Ipy yBenuueHuu 100-

500pas3.
3. Ctpykrypa nedexroB KP, Bugumas B 3€KTPOHHBIN MUKPOCKOTI.
4. CTpoeHue ciuiaBa, BUIUMOeE TipH yBenuuenuu B 10 pas.

2. Ykaxure MMPaBUJIBHYIO MMOCJICAOBATCIIBHOCTD onepauﬂﬁ IIpU U3TrOTOBJICHUUN MI/IKPOH_IJ'II/I(l)a.

1. Bripeska
2. TpaBnenue
3. Ilnudosanue
4. IlonupoBanue
3. Meton baymana npeiHa3HadeH JIs. . .
1. BBIABIICHHUSI MAKPOCTPYKTYPBI JINTON CTAJIH
2. BBISIBIICHHSI PacIIpeIeICHUs] HEMETAIUTMUECKIX BKITFOUCHU I
3.BBISBJIEHUS] HEOTHOPOTHOCTH pacripeieeHus! (JIMKBAIH) Cephl
4.BBISIBJICHUS TPAHHUII 3€PEH
4. ITonupoBaHue MUKpOLUTH(A TPOBOJAT € LEIBIO. ..
1. ycrpaneHus n300pakeHus MOBEPXHOCTU
2. BBISIBJICHUSI TPAaHUI] 3epEeH
3. BBISIBJIIEHUS MaKpo1e(PeKTOB
4. BBISIBIICHHS HEOTHOPOJHOCTH paciipeesieHus (JTMkBaun) gocdopa
5. Pa3pemaromiasi cmnocoOHOCTH MUKPOCKOTA - 3TO. ..
1. BenuumHa, oOpaTHas HaWMEHBIIEMY pPACCTOSHUIO MEXAY JBYMs
BOCIIPUHIMAEMBIMHU OT/AEITHHO

TOYKaMHU,
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2. HaUMEHBIIIEE PACCTOSTHUE MEXITY OTACIbHO HAOII0JaeMbIMU O0bEKTaMHU
3. BemMYMHA y4acTKa o0pasla, BUIMMOTO B Ipudope

4, BCJIIMYMHA, IIPOIOpIHHOHaIbHAA HAMMCHBIIEMY PpaCCTOAHHIO MCKAY ABYMSA TOYKaMu,
BOCIIpUHUMACMBIMU OTACIILHO.

7.2.3. KomiuiekT 3aannii k JadbopaTopHoii padore.

Tema: «MexaHndeckrue CBOMCTBA KOHCTPYKHOHMOHHBIX  MaTCpHUajioB. Onpez[eneHI/Ie
MCXAHUYCCKHUX XAPAKTCPHUCTUK NPOUHOCTH U INIACTUIHOCTHU»

A) OdbopmuTh OTUET IO TEME PAOOTHI.

b) BemmonHuTh 3a1aHus K MPaKTUIECKON paboTe.

1.3apucoBaTh HaHHYIO BapHMaHTOM KPHBYIO PAaCTSKEHHS B KOOPIMHATAX «YCHIIHME F .
yIUTHHEHHE ALy, y omonauTs CleIyroIIee:

2. mpeoOpa3oBaTh B JHarpaMMy C OTHOCHTEJILHBIMH KOOpAWHATaMH «Hampspkenune O -
oTHOCHUTENbHAs aedopmarus € »;

3. Mo mpeoOpa3oBaHHOM JUarpaMMe OIPEAEIIUTD CIEAYIOINEe MEXaHMYECKHUE CBOMCTRA: E.

(o)
Momyns ympyroctd, T wmmm 02 - mpenen TeKkydectH, OB - mHpemen MPOYHOCTH, o .
OTHOCHUTEJIbHOE YJIMHEHHE, a -CTATUYECKYI0 BA3KOCTh, D-MOYyJIb IJIACTUYHOCTH.

Bapuanr 1 (u emte 9 BapHaHToOB AuarpamMm pacTsHKEHUS)

BpaHT 1 (cmas A3)

12

Hrpyska, kH

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

YirmHeine wm
B) Beinonuuth 5 3aaHuii U'TOrOBOro TECTA.

BapuanTt 1 (1 emie 10 BapuaHTOB TECTOB)

1. YxaxuTe BIUAHNE TPUMECE HA MEXaHUYECKUE CBOMCTBA KpUCTAJLIa MPH MJIACTUYECKOMN
nedopManuu:

1. cHMXaAIOT HUCXOJHYIO MIPOYHOCTH U MMOBBIMIAKOT IMIIACTUYHOCTD

. YBCIMYHUBAIOT UCXOJHYIO IIPOYHOCTD U CHUIKAKOT IJIACTUYHOCTDb

2
3. IMPOYHOCTH U IJIACTUYIHOCTb HC U3MCHSACTCA
4. TOBBIIIAIOT MMPOYHOCTH U IJIACTUIHOCTD
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2. IIpenesnoM BRIHOCIMBOCTH HA3bIBAIOT. ..

| .HampspKeHHe, Ipyu KOTOPOM MaTepHall BbIIEP/KUBAET 3aJaHHOE YHCIIO LIUKJIOB HArpyKEHUS

2. HamnpshDKeHHE, NpPU KOTOPOM MaTepual BBIACPKUBACT HEOIPAHMYECHHOE YHCIO IUKJIOB

Harpy>kKeHus

3. HampsbKeHUE, 110 TOCTHKEHUE KOTOPOro IPOUCXOAUT pa3pylLIEHHUE

4. HalpspKeHUEe, IpU KOTOPOM MaTepuai BBIAEPKUBAET MUHUMAIbHOE YHCIO LIMKIOB

Harpy>KeHus
3.Ilpu ucnbITaHUM Ha pacTsSHKEHHE 00pa3ell Harpy3wid J0 HAaIpsDKEHUs G1, IOCJIE 4YEro HarpysKy
CHsUIM. BenmmunHa OTHOCUTENBHOTO YJUIMHEHHs 00pa3ua (puc.) COCTaBIIsAET:

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

/ -
2 4 8 20 &(%)

4. Tepnocts 1o bpuneno y-CJIOBHO o0o03Havaercs:
1. HRC 2. HRB 3. HB 4. HV

5. BriOepure npaBUIBHYIO MOCIEI0BATEILHOCTD 110 BO3PACTAHUIO BEJTUYHH:
1. oB; oT; ONTINI
2.0T, o1, OB
3. omm; oT; OB
4. onm; OB; OT

7.2.4. KoMIuieKT 3a/1aHuil K JJaDopaTopHOii padoTe

Tema: «/cnbITanns MaTepuanoB Ha TBEPIOCTH»
A) OdopMuTh 0TUET 110 TeMe JTabOpaTOPHOH pabOTHI.

b) BeimoanuTk 3amanus k 1abopaTopHoii padbore.

115151 IpeAsIo’xKEHHBIX MapOK CIIJIAaBOB OJ00PATh METOJI U3MEPEHUS TBEPIOCTH.

2.1I3MepuTh TBEPIOCTH 0OPA3IIOB.

3.IlepeBectu nosydyeHHble 3HaueHus TBepaocty B HB. Paccunrars npounocts no bpunento.
B) Bemonuuts 5 3agaHuii K'TOroBOro Tecra.

BapuanTt 1 (1 emie 10 BapuaHTOB TECTOB)
1. TBepaOCTBIO HA3BIBAIOT. ..
1. cmocoGHOCTH BO3BpaaTh NepBOHAYAIbHbIE (HOPMY U pa3Mephl MOCIIe CHATUS Harpy3Ku
2. c110cOOHOCTH MTPOTUBOCTOATH BHEAPEHUIO IPYyTroro OoJiee TBEPAOTO Tena
3. CIOCOOHOCTH MPOTHUBOCTOSATH ANHAMHUYECKUM Harpy3Kkam
4. cIoCOOHOCTB COXPAHSATH OCTATOYHYIO 1e(OPMAIIHIO MOCIIE CHATHS HArpy3Ku
2. Onpenenure COOTBETCTBHE YCIOBHBIX 0003HAYEHUI MEXaHHMUECKUM CBOICTBaM MaTepHasoB:

l.os 1. TBEpIOCTH
2.0% 2. IIIaCTUYHOCTh
3.HB 3. yaapHas BSI3KOCTh
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4 KCT 4. IpOYHOCTH
3. Merton PokBesia npeaHa3HavyeH A1 H3MEPEHHs TBEPJIOCTH. ..
1. Msrkux marepuanon
2. TBepaplx MaTepUaIOB
3. TloBepXHOCTHBIX CIIOEB
4. U MArkMx ¥ TBEpIbIX MaT€pPHAJIOB.
4. YKaxuTe MaKCUMAaJIbHOE YCUJIME ITPU U3MEPEHUU TBEPAOCTH 10 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 xr
4. 500r
5. MukpoTBepaoCcTh 0003HAYACTCH. . .
1.HB
2. Hu
3. HRC
4. HV

7.2.5. KoMIuIeKT 3a1aHiii K IPAaKTHYeCKoii padoTe.
Tema: «OmnpeneneHue yaapHoil BI3KOCTH MaTepUAIOB»
A) OdbopmuTts oTUET 110 TeMe TabopaTOPHOI paboTHI.
b) BeimoaHuTh 3a1aHUs K 1aOOpaTOpHOU padoTe.

Onpenenuth yIapHYIO BSI3KOCTh W TEMIICPATYPHBIH IMOPOT XJIQJHOJIOMKOCTH JUIsS MaTrepuala
COI'JIACHO CBOEMY BapHaHTY.

3amaHue BBIMONHSAETCS HMHIMBUIAYalbHO, IO BapuaHTaM. BpiOOp HYXHOro BapHaHTa
OCYIIECTBIISIETCS 1O NepBoii OykBe damuiuu (Tabnuma 4.1).

Tab6muna 4.1
| BapuaHT A-B 5 BapuaHT O-P
2 BapuaHT I'-E 6 BapuaHT cC-Yy
3 BapuaHT K-K 7 BapuaHT ®-Y
4 BapuaHT J-H 8 BapuaHT -4
BapuanTsl 3a1anus
KUop — 3HEprus MassTHUKOBOTO KOIIpa JI0 y1apa;
KUjocr — 2HEPrUst MasiTHUKOBOT'O KOIIPa MOCIIE y1apa;
KCUnmin — HOpMaTUBHBIH 3amac yJ1apHOH BSI3KOCTH.
Bapuant Ne 1
2. CopToBoii mpoKar KBajpaTHbli a = 11 MM.
3. Pa6ora paspymenus KUp (+20) = 100 Tx; KUoer (+20) = 12 JTx.
4. Crans 20 oroxoxernHas; KCUmin= 30 J[x/cm?
tuen, °C +20 -20 —40 —70
KCU, JIx/cm? 110 68 47 10

Bapuant Ne 2

JIuctoBoii mpokar s = 9 MM.
Pa6ora pazpymenus KUp (+20) = 50 [Ix; KUoer (+20) = 19 k.
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Cranb 20 HopmamuzoBanHast; KCUmin = 35 JIx/cm?

tuen, °C +20 -20 —40 —70
KCU, Ix/cm? 157 109 86 27
Bapuant Ne 3
e Tpy0a ropsiuekaranas d =400 mm, s = 10 Mm.
e Pa6ora paszpymenust KUg = 100 JIx; KUoer = 56 JIx.
e Cranp 17T'1C; KCUnmin = 40 JIx/cm?
tuen, °C +20 -20 —40 —70
KCU, JIx/cMm? 73 52 48 37
Bapuant Ne 4
e Tpybad=100 MM, s =4 mMm.
e PabGora pazpymenus KUp = 80 Ixx; KUger = 71 JIk.
e Crans 17T'1C Bricoko otmymenHass; KCUmin = 55 JIx/cm?
tuen, °C +20 -20 —40 —70
KCU, JIx/cm? 78 71 64 53
Bapuant Ne 5
o [lIBennep s =8 MM.
e PabGora pazpymenus KU = 100 JIx; KUoer = 78 k.
e Crams 10XH/IT; KCUmin = 43 JIx/cM?
tuen, °C +20 -20 —40 —70
KCU, JIx/cm? 55 47 45 42
Bapuant Ne 6
e JIBytaBp s = 10 mMm.
e Pa6ota paspymenus KUo = 100 Jx; KUocr = 67 JIxk.
e Crams 10XHIT; KCUmin = 45 Ix/cM?
tuen, °C +20 -20 40 —70
KCU, JIx/cm? 55 47 45 42
Bapuant Ne 7
. VYTO0J0K paBHOMNOJIOYHBIN t = 4 MM.
e Pab6ora paspymenus KU = 50 JIx; KUger = 43 JIk.
e Crams 10XHIT; KCUmin = 44 Ix/cM?
tuen, °C +20 -20 -40 -70
KCU, JIx/cm? 55 47 45 42
Bapuant Ne 8
e CoproBoii mpokat Kpyrislii d = 13 mm.
e Pa6ora pazpymenns KUg (+20) = 100 JIx; KUocr (+20) = 34 Jx.
e Cranb 20 otoxckerHas; KCUmin = 25 JIx/cm?
tuen, °C 20 [ 20 | 40 | 70
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KCU, JTx/cm?

110 68 47

10

PGKOMGHI[aI_[I/II/I 110 BBIIIOJIHCHUIO 3aJaHus

PaGota cocTouT U3 IByX YacTeid:

A) OnpeneneHue yaapHOH BSI3KOCTH.

L4 HeO6XO,I[I/IMO BBIIIOJIHUTH J3CKH3 CCUCHUA HOJ'IY(ba6pI/IKaTa C YKa3aHHMEM 3aJdHHOTO

pa3mepa(oB). TUTMIHBIC 3CKU3bI PUBEACHBI B Ta0IHIC 4.2.

Tabnuua 4.2

r
r Y 753’

4

h

et

b

-
>

»

CopToBoii mpokar CoptoBoii Tpyba lserme
KBaJPATHBIN IIPOKAT KPYTJIIbIHA ropsiueKaTaHHas P
!
A~
~
11
11
|1
< A
11
Y ’ Pl

JIByTaBp

YT0J10K paBHONIOJIOYHBIN

JIucToBoii mpokar

e OmpenenuTh JUMUTUPYIOMUK pa3mep. JIMMUTHPYIOIIUM SBISETCS pa3Mep HCCIeAyeMOro
nonydabpukara, orpaHMYMBAIONIMN ceueHue yaapHoro oOpasma. [Ipu 3ToM HeoOXoaumo
TAKXKEC MMPEAYCMOTPETh BO3MOKHOCTE CHATUA )Ie(l)eKTHOFO CJIOS Ha ITOBEPXHOCTH IIpOKaTa Immpu

HU3TOTOBJICHHUU 06pa3ua, yTOOBI M30€KaTh AHU30TPOIINHN CBOMCTB MeETajla IO TOJIIIHHE

Ha/Ipe3aHHOro o0pasia (MUHUMAIbHBIN MPUITYCK HA MEXaHMUYECKYI0 00pabOTKy COCTaBIIsET

0,5 MM Ha CTOpOHY).

e [lo ompeneneHHOMY JTUMUTUPYIOIIEMY pa3Mepy M UCTOJIb3Ys JaHHbIE TaOIUIBI 4.3, BHIOpATh
U 00pasiia MeHaxe /s onpeieeHus yAapHOi BSI3KOCTH, ONPEAEIUTHCS C €r0 pa3MepaMHu.
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Tab6muna 4.3

L¢f L H|
i" i Konuentpa R +06 B +0.1 Hy
NE N Top i MM
%L £ 1
-~
3 10 + 1 8+
4 0,1 0 0,1
5
U 1
+
(Menaxe) 2 +0,1 o5 +0 I,S 0 ! 0 18 -
3 5% 1 8+
0,05 0 0,1
2+ 6+
4 0,05 8 o1
e BbUNCINTG YAapHYIO BA3KOCTh. 3aOHUTH Ta0muIy 4.4.
Tabnuua 4.4
VY napuas
2 [Toka3zaHus mIKagbsl MassTHUKOBOTO KOTIPa BSI3KOCTb,
Sy, cM 2
JIx/cm
KUO KUocr KCU

Sy — momaab cedeHus oopasna B Hajapese, (Tadim. 4.3).
VY napHy0 BA3KOCTh paccCylTaTh MO GhopmyIie

b) Onpenenennie Temneparypsl XJ1aJHOJIOMKOCTH.

e lcmonb3ysi AaHHBIE CBOEro BapuaHTa, MocTpouTh rpaduk 3aBucuMoctd KCU = f (tucn).
3HaueHue Nopora XJIaJHOJIOMKOCTH CTaJH txx ONpenenseTcs rpapuuecku Kak adcrucca TOUKU
nepeceverust TuHUM KCU = f (tuen) 1 HOpMaTuBHOTO 3amnaca ynapHoit Bszkoctd KCUmin (puc.
4.1).

B) Bemnonuuth 5 3aaHuii U'TOrOBOro TECTA.

BapuanT 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aTHOJIOMKOCTBIO HA3LIBAIOT:
1.VMeHsblIeHne npesena MPOYHOCTH IPU OHM)KEHUH TeMIIepaTyphbl
2.YMmenbiieHne KodppuirueHTa JTHHaMIIECKON BI3KOCTH TP MMOHIKEHHH TEMITEPaTyPhI
3.YMmeHblIeHHEe (PU3UUECKOTO Mpejiesia TeKYUeCTH IpU MOHKEHUH  TeMIIEpaTyphl
4.YBenuyeHue npezesna MPOYHOCTH TP MOHWKEHUH TeMIIEPaTyPhl
2. Vnapnas Bsazkocts KCU onpenenser:
1. Y nenpHyto paboTy 3apOKIEHUS U PACIIPOCTPAHEHUS TPEIIUHBI.
2. Y enbHyI0 paboTy pacnpoCTpaHEHUs TPELIUHBI.
3. Paboty pa3pyuieHust npu JUHAMHUYECKUX Harpy3Kax.
4. PaboTy mutacTuueckoi aedopMaiiiy mpu JMHaAMHUYECKUX HarpysKax.
3. Ts0 — 3TO TeMIiepaTypa UCIIBITAaHUM:
1. T=50°C
2. mpu kotopoit KCU = 0,5 MIx / m?
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3. mpu koTopoit Habmomaetcst 50% BSI3KOM COCTABIAIONICH B M3JIoMe 0o0pasiia
4.T =-50°C
4. Onpenenute GaKTOPhI, KOTOPBIC CABUTAIOT MOPOT XJIATHOJIOMKOCTH U3 MOJIOXKEHUs 1 B
MOJIOKEHHUE? :

Wy

7
l.ymeHbllIeHHE pa3Mepa 3epHa

2 .IOBBIIIIEHUE YHUCTOTHI CIIaBa
3.yBelIHUeHUE CoJepKaHUs MpuMeceit
4. yBenuueHue pazMepa 3epHa

5. YKaxuTe NpU3HAKU BSI3KOTO pa3pyIlICHUS:

l.oTcyTCTBUE «1IEHKN» HAa 00pasLe

2. KpUCTANINYECKUI U3JI0M

3. BBICOKAst CKOPOCTh PACIIPOCTPAHEHUS TPEIIUHBI
4, yareyHbld U3JI0M

7.2.6. KomiuiekT 3aannii k JabopaTtopHoii padore.

Tema: «TepMuueckuil aHaJIN3 CILJIABOBY
A) OpopMuUTh OTUET O TEME J1abOpaTOPHOU PabOTHI.

b) BemonnuTh 3a1anus k 1abopaTtopHoit padore.

l.HanCTI) CIIJIaBbI OJIOBO-LUMHK C pa3JIMHBIM COACPKAHUEM KOMIIOHCHTOB 10 PACILIIABJICHHA.

2.3a¢uKcHpoBaTh TEMIIEPATYPhI CIUIABOB IPU OXJIAXKAECHUM yepe3 Kaxble 30 cek.
3.IlocTpouTh TEpMUYECKHE KPHUBBIE OXJIAXIECHHUS CIUIABOB M ONPEACTUTh KPUTHUYECKUE TOYKHU

(a30BBIX MTpeBpaIeHUH.
4. TTocTpouTh JUarpaMMy COCTOSIHUS «OJIOBO-IIUHKY, YKa3aTh HA3BaHUsI JIMHUH AUarpamMMbl U (pa3oBble

mpeBpanicHusd, COOTBCTCTBYIOIIUC JIMHUAM JUarpaMMbl.
B) Bemonauthk 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.HazoBuTe THII CIlJIaBa, KOTOPOMY XapaKTCpHA AaHHAs KPUCTAJUIMYCCKAaA pCIICTKA

1. TBepaplil pacTBOP BHEAPEHMUS.
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2. TBepaslil pacTBOp 3aMEIICHUS.
3. XuUMHUY€eCKOE COeTUHEHUE,
4. MexaHn4eckast CMECh.

O —kornoHerm A
@ -<omroHeHT B

2. KpuTHueCcKHM 3apOo/IbIIIeM Ha3bIBACTCS
1. 3apobIi TBepIOit (a3bl
2. TaKoi 3apoAbII, POCT KOTOPOTO COIMPOBOXKIAETCS MOBHIIIEHHEM dHeprun [ 'ndoca.
3. 3apobIIll CIIOCOOHBIN 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 npeJcTaBieHa Auarpamma ......

I
K F
1 3 ;
I |
2 ||]1 4 |
a ! Am[Bn | B

1.O1HOKOMIIOHEHTHAs

2.C XMMHUYECKUM COETUHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSIHUM.

4.C orpaHn4eHHON pacTBOPUMOCTbIO KOMIIOHEHTOB B TBEPIOM COCTOSTHUU
5. IBrxKy1eit cuioil nmporecca ¢pa3zoBoro nepexo/ia sBiseTcs

l.creneHp nepeoxaakIeHUs] CHCTEMBI.

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

3.TeMreparypa CUCTEMBL.

4.pa3HOCTh TEPMOJAMHAMHYECKUX MOTEHIHAIIOB (ha3.

7.2.7. KoMIUIeKT 3aJaHUil K IPaKTH4YeCcKoil padore.
Tema:«AHanu3 quarpamMm COCTOSIHUSI IBYXKOMIIOHEHTHBIX CUCTEM)
A) BpINoMHUTH HHANBUAYAIBHOE 33JaHUE.

3apucoBath, coOIIOas MacTad, JaHHYIO BApUAHTOM JIMAarpaMMy COCTOSIHUS U BBIIIOJHUTH
clenyroniee:

a) YCTaHOBUTD TUII JAHHOU JHarpaMMbl;

0) ompenenuTh CTPYKTYPHBIN U ()a30BBIN COCTAB BCEX 00JIACTEH U OTPA3UTh €ro
COOTBETCTBYIOIIUMHU OYKBEHHBIMU 0003HAYCHHUSIMH Ha JHArpaMMe;

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

20



I) OIpeNeauTh YHCIO CTENeHed CBOOOJBl CIUIaBa B €ro KPUTHYECKHUX TOYKaxX UB
TEMIIEPATYPHBIX HHTEPBAIAX MEXAY KPUTHUSCKHUMH TOUYKaMH 110 mpaBuiy ¢a3 ['mb0ca u mocTpouTh
KPUBYIO OXJIXKJCHHS 3TOTO CIIJIaBa B KOOPAMHATAX TeMIIepaTypa-Bpems;

1) ONpEeeNuTh Ui 3aJaHHOM BapHAaHTOM TEMIEepaTyphl CIUlaBa cOCcTaB (a3 U BECOBOE
cooTHoIIeHuE ¢a3;

€) OXapaKTepU30BaTh CTPYKTYPY 3aJJaHHOT'O CIJIaBa IPU KOMHATHOM TeMIepaTrype.

Bapuanr 1 (u eme 20 BapuaHTOB AHarpaMM COCTOSTHHS)

t’C
2400

2200 ~ -
‘\\\ N ]

2000 < {
1800 Ajﬁgr
1600 - A
| |\
1400 ' ! .
[ ' A
] 1
1200
0 10 20 30 40 50
Ru TiRu

ol |

b) Bemonnuts S 3agaHuii K'TOroBOro TecTa.

Bapuanr 1 (u enie 10 BapaHTOB TECTOB)
1.Vkaxute ¢a3bl, HaxosA1Mecs B paBHoBecuu Ha JinHuu JIE quarpamMmbl COCTOSTHUS

I 1.B + sxunkocThb
2. A+XKUIKOCTh
o L E 3.A+ B + xuaxocts
4.A +B
P o
I
A B

2.YKaxnuTe KpUBYIO OXJIaX/I€HUS, COOTBETCTBYIOIYIO CIUIaBy |

11 2.2 3.3 4.4
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~ow

3.®opmyna, onpeAeoas KOJIMIeCTBO TBEP10i ¢asbl B Touke «by» cruiaBa | umeer By ......

I T 1A =2 % 100%
E bc

[ T
\c\/ 2.4 =2 x100%
NE be
p 0 3A=—%x100%
,[[ ab

l 44 =X % 100%
1 B bC

a

4.Yxaxure CTpyKTypy cmiasa || mpu koMHaTHOM Temneparype

lLa+p

I IT 2.B+A
G | _+E 3. B + sBrekruka (A + B)
R \c 4. B + sBtekTuka (o +f)

b
P Y Qo

| 4

A ! B

5. VKaXuTe 4uciIo CTEIEHEN CBOOOIBI B TOUKE «a» cruiasa |

1. Homs
« I 2. 0Onna
F 3. JIse
C \E/G— 4. Tpu
1 3 ;
T |
2 2 !.11 1 anpn : 5

7.2.8. KommuiekT 3axannii Kk JadoparopHoii padore.
Tema: « MUKPOCKOTIMUECKHI aHAJIN3 METAIIOB U CIUTaBoB. CTPyKTypa

YTIEPOTUCTOM CTAIN B PABHOBECHOM COCTOSTHUM»
A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.

b) BeimoaauTh 3amanus k 1abopaTopHO padore.

BbruepTuTh AuarpaMMmy COCTOSHHUSI JKENE30-YIVIEpOJ Ha pa3BepHYTOM JHcTe Oymard.
[TocTpouts Tepmuueckue KpuBble oxmaxkaeHus mias ctairert ¢ 0,3 %C; 0,8%C u 1%C ¢
yKazaHueM (pa30BbIX MPEBPAIIEHUI U KOHEUHON CTPYKTYPHI.

[IpoBectn MuKpockonuyeckuil ananus obpasuoB (5 wrT.). OnpenenuTb MUKPOCTPYKTYPhI U
3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMIHBIX CIUIABOB C Pa3JIMYHBIM KOJUYECTBOM
yraepoza (3 mT.), 3BTEKTOUTHOTO U 3a3BTEKTOUHOTO CILIABOB.

OmnpenenuTh KOJIUYECTBO yriiepoa B oopasiax gossrekrouanoii ctamu (TOCT 1050-74).

VY CTaHOBUTH B3aUMOCBSI3b MEX/1Y YIJIEPOJIOM U CBOMCTBAMM CIIJIABOB, IOCTPOUTH I'padUKH 110
JaHHBIM Tabi. 1 (crpaBOYHBIE MaTEpPHUAIbI).
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B) BemonnuTe 5 3a1aHuil HITOTOBOTO TECTA.

Bapuanr 1 (u enie 12 BapuaHTOB TECTOB)

1. Yro takoe dhepput?
1) Xumudeckoe coeIuHEHNE
2) MexaHuueckasi CMECh
3) TBepawlii pacTBOp yIiIepoaa B 0-)Kee3e
4) TBepaplil pacTBOp YIJIEpOJIa B Y-’KEJIE3€

2. Kakyto cTpykTypy umeer ciuiaB ¢ coaepxkanuem 0,45 %C?
1) lTepaut
2) @epput + nepaur
3) @eppur + HEMEHTUT BTOPUYHBII
4) ®@epput + LUEMEHTUT TPETUYHBII
5) ®eppur

3. IIpu kakoii TeMmeparype mpoucxoauT oopazoBanue nepiaura B criase 0,50 %C?
1) JIuaus PSK
2) Jluaus GSK
3) Jluaus SE
4) JIuaus PG
5) Jlunus PQ

4. Kak BBITJISIAUT 110J MUKPOCKOTIOM (hepput?
1) B Buze cBeTiIbIX 3epeH
2) B Buzie TeMHBIX 3€peH
3) B Buze cBeToi CETKH 0 IpaHULIaM 3€peH
4) B Buzie CBETJIBIX UTII
5) B BuJie cBETIIBIX MEJIKMX YACTHIL IO TPaHULIaM 3€peH

5. Kakoii u3 crutaBoB Oy1eT IMETh BBIIIIE MIaCTUYHOCTh?
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

7.2.9. KomiuieKT 3a1aHuil K JJabopaTopHoii padore
Tema: «3akanka yraepoaucThIX CTAJICH»

A) OopMuUTh OTYET 1O TeMe J1JAbOPaTOPHON PaOOTHI.
b) BeimoaauTk 3amanus k 1abopaTopHO padore.

Omnpenenuts TBEPAOCTH 0OPA3IOB 0 3aKaNKH Ha prbope PokBemna mo mkane B.
OnpenenuTh TeMIepaTypy 3aKajkd MOJYyUYEeHHBIX 00pa3IloB B COOTBETCTBHH C COJEPKAHHEM
yTIepo/a, ¥ BpeMs BBIICPKKHU B TIEYH B 3aBUCHIMOCTH OT pa3MepoB 00pa3IioB.

[TpoBecTn TEXHOJOTHYECKHUI MPOIECC 3aKaJTKH OOpPa3IOB B COOTBETCTBYIOIIMX 3aKAJTOYHBIX
cpenax.

3amepuTh TBEPAOCTH 00pa3ioB Ha mpudope Poksemia mo mkane C mocie 3aKaiky 1 1o
MOJIYYE€HHBIM JIAHHBIM ITOCTPOUTH 3aBUCHMOCTH TIOCTIE 3aKAJIKU:
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aHaJInu3 IMOJIYYCHHBIX

HRC=f(C%), HRC=f(V,y,). Yepes

c(hOopMyIHPOBATH BHIBOJIBI.

3aBHCUMOCTEN

I/I3qu/ITB, CXEMATHUYCCKU 3apuCOBaTh M OIKMCATh MHUKPOCTPYKTYPY KOMILUICKTA 3aKaJICHHBIX

o0pa3ioB npu yBenudenuu x500.

ITo 3amanuto mpenojaBaresnss U300pa3UTh Ha JAMarpaMMax H30T€PMUYECKOIO IPEBpalLCHHS
ayCTEHUTA pa3IM4HbIC BUJIbI 3aKaIKH (M3MeHsisl T HarpeBa U CKOpOCTH oXJIaxkieHus ). OnucaTth

(hazoBble MpeBpalleHUs] 1 KOHEUYHYIO CTPYKTYPY CTaJIeH.

B) BeimonsuTe 5 3a1aHui HTOTOBOTO TECTA.

Bapmuanr 1 (u enie 11 BapuaHTOB TECTOB)

1. Kakoli U3 CIuiaBoB MOCIIE 3aKalIKKH OyIeT UMETh BBIIIEC TBEPIAOCTH?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa nokasaHa Ha pUCyHKe?

1) MapTeHCUT MEKOUT0Ib4aThIN
2) MapTeHCUT KPYIHOUTOJIbYaThIN
3) MapTeHCcuT + TPOOCTUT

4) MapTeHCHUT + LIEMEHTHUT

3. KakoB MexaHM3M MapTEHCUTHOIO ITPEBPALICHUS?

1) Audpdy3nonnslit
2) be3audy3noHHbII

4. Kakas cTpykTypa chopMHUpyeTcs y CTaiau Y 8 MpH yKa3aHHON CKOPOCTH OXJIaXKACHUs?

G

T

1) Tpooctut

2) MapreHcut

3) Maprencur + depput
4)MapTeHCcUT + HEMEHTUT BTOPUYHBIH

(=

5. CKOIBKO yIiIepoJia COAEPKUT MAPTEHCUT CTau 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C
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7.3. OueHouyHble CpeACTBA JJIs1 TMPOMEXKYTOYHOH AaTTECTAUMM MO0 HMTOraM OCBOECHUS
AMCUMUILTUHBI

7.3.1. Bonnpocsl k npomexyTouHoii arrectannu (MuTKM1)

Ne i/ Bonpocsl k 3a4ety

1 Tunsl KpUCTAIMYECKUX pPEMIETOK W HMX OCHOBHBIE XapakTepUCTUKH. OCHOBHBIE
CBOWCTBA KPUCTAJUIOB: aHU30TPOIHSI U HOTUMOPDU3M.

2 Tumnbel cBsg3ell: HOHHAs, KOBAaJICHTHas, Ban-nep-Baansca, wMeramnmueckas. Hx
0COOEHHOCTH U BJIMSHUE Ha CBOWCTBA KPUCTAJLIOB.

3 JleeKThl KpUCTANIMYECKOTO CTPOSHMSI, FeOMEeTpHUecKasl KilacCHU(pUKaILUsL.

4 Toueunsie nedexTsl. MexaHM3MBI HX OOpa3oBaHMsA. 3aBUCUMOCTh PaBHOBECHOU
KOHILIEHTPAaLlUU BaKaHCUN OT TEMIIEPATYypPBI.

o) Juddysus. Mexannzmol muddysun. Ilepsoiii u BTOpoii 3akoHbl Duka.

6 Jucnokanuu. BausiHue TUIOTHOCTH AUCIOKALMM HA MPOYHOCTHBIE CBOKMCTBA KpUCTaJIa.
Kpusasg Opgunra. Pacuer TeopeTHuecKkoi IpOYHOCTH.

v DKcrepuMEHTaJIbHbIE 3aKOHOMEPHOCTH IIACTHYECKON Aeopmanuu. MexaHudeckue
CBOMCTBA U UX XapPaKTEPUCTHKHU.

8 Hedopmarmonnoe ynpounenue. [Ipupona Haknena. Tekcrypa nedopmanuu.

9 Hedopmarus MoJTUKpUCTAINYECKUX TeJl. 3epHOTPAaHUYHOE YIIPOYHEHHUE. 3aKOH XoJula-
Ilerya.

10 MexaHu3MBbl IIACTUYECKOM nedopMalvu: CKOJIbXKEHHUE, JBOWHUKOBAHHE, MEXaHH3M
TEOPETUYECKON MPOYHOCTH, MeXaHU3M AU y3nOHHOM MOI3YyUECTH. .

11 KJ’IaCCI/I(I)I/IKaHI/Iﬂ 1 BUAbI MEXaHUYCCKUX HUCIIBITAHMI: CTaTUYCCKUEC, TMHAMHWYCCKUC,
YCTAJIOCTHBIE.

12 HcnbiTanue MeTaIoB Ha TBEpAOCTh. VcnbiTanue Ha pacTsbkeHue. Vcnaranusa Ha yIapHyro
BA3KOCTb M HUKJIMYCCKYIO MIPOYHOCTD.

13 Paspymenune xpynkoe u Ba3koe. TemneparypHslil HOPOT XJIaJHOJOMKOCTH.

14 Tepmoaunamuueckue OCHOBBI  (pa3oBbIX  mpeBpamieHuil. (TepmoauHamuyeckue
MOTEHIIMAJIbI, (ha30BOE paBHOBECHE, BTOPOIl 3aKOH TEPMOJIMHAMUKH. )

15 [TonsiTus cucrtema, criias, ha3a, KOMIOHEHT, MEXaHUYECKAasi CMECh.

16 Da3pl B crutaBax. XMMHUYECKHE COCINHEHUS

17 Kpucramnmzanus u ee stanesl. Kputudecknid 3apoJplll U 3aBUCUMOCTh €I0 pa3MEpPOB OT
CTETICHH NIEPEOXJIAXKICHNUS.

18 3akoHOMepHOCTH Kpuctaum3anyu. Kpussie Tammana.

19 @a3pl B cruiaBax. TBepable pacTBOpPbl M MX THIBL. YCIOBHS HEOIPAHWYECHHOMN
pacTBOPUMOCTH. XUMHYECKHE COCTNHEHUS.

20 MeTtobl nocTpoeHust quarpamm coctosiaus. [Ipasuio a3 ['nb6ca.

21 OcHoBHble THNBI AuarpaMMm coctosHus. [IpaBuna koHoawl. Kpucrammmzanus u
CTPYKTYPOOOpPa30BaHHE CIJIABOB.

29 Bimstaue npumeceil Ha Ipouecchl KPHUCTAUIM3ALMM M PEKOMEHAAIMH 10 HX

ICII0JIb30BAHHUIO.

23 Jlmarpamma cocTosTHHS Kele30-yriaepo. Da3bl, JMHUU, KPUTHIECKHE TOUKH.

24 JII/IarpuaMMa cocTOsTHUS kKene3o-yriepoa. Kpucrammuzanus u cTpyKTypooOpa3oBaHue
CTaJIeH.

25 3aBHCUMOCTb CBOMCTB CTAJIEN OT COAEPKaHUSI YIIIEPoIa.

26 J.c. xene3zo-yriaepos MeractaOwibHas. Kpucrammmsanus M cTpyKTypooOpa3oBaHUE
6esbIX 4yryHoB. O01acTh MPUMEHEHHUS.

27 J.c. xene3o-yriaepo crabunbHas. Kpucramimszauus u CTpyKTypooOpa3oBaHHE CEephIX

qyryHoB. O0JacTh IPUMEHEHUSI.




Ne i/

Bonpocsl k 3auery

28 Knaccudukanms cepbix uyryHoB. CriocoObl IOJTYYCHHS.
7.3.2. Bonnpocsl k npomexyTouHoii atrectannu (MuTKM?2)

29 [TpeBpaienus B cTansax npu Harpese. HacieacTBEHHOCTh ayCTEHUTHOTO 3€pHA.
Ornpezesienne Oania 3epHa.

30 [IpeBpamenust aycreHUTa HOpU  OXJaxAeHUW. JluarpamMmma  H30TEpMHUYECKOTO
IIPEBPAICHMs] ayCTEHUTA.

31 BnusiHue ckopocTH OXJIaXJeHHMs Ha CTPYKTYpy M CBOWCTBa cTaneil. XapakTepuCTUKH
JCIIEPCHOCTH MUKPOCTPYKTYP.

32 MapTrencutHoe npespaieHne. OCHOBHbIE 0COOCHHOCTH, KUHETHKA MTPEBPAIICHHUS.

33 TepmoobpadoTka. Kiaccudukanmsi 1 OCHOBHBIE TEXHOJIOTHYCCKHE TTApaMETPBHI.

34 3aKaJ1£<a ¢ noiaumop¢HbeIM mpeBpaiieHueM. Ha3HaueHue, BuAbl 3aKalKd, CTPYKTypa
CTaJIeH MOCIIe 3aKaJIKH.

35 Cr1oco0bl 3aKaJIKH. 3aKaIMBAEMOCTh U IPOKAJIMBAEMOCTh CTAJICH.

36 3akanka 6e3 moJTuMOP(HOTO NPEeBpaIICHUSI.

37 IIpeBparnieHus: Ipu OTITyCKE.

38 Paznuuue CBOWCTB NPOAYKTOB 3aKaJKM M OTIyCKa (IJIACTMHYATBIX W 3E€PHUCTBIX
CTPYKTYD).

39 BI/IIE'BI OTITyCKa, UX Ha3HauUeHHe, CTPYKTypa CTaJIeH 1mocie OTIycKa, pa3jinyus B
CBOICTBaX.

40 CraauiiHOCTB MPOLIECCOB CTapeHUs. BiMsHUe TEXHOIOIMYECKHX TapaMeTpOB
TEPMUYECKOI 00pabOTKN Ha CTPYKTYPY M CBOMCTBA COCTAPEHHBIX CIJIABOB.

a1 Orxur 1 u 2 pona. TexHonoruueckue napameTpsl 1 Ha3HaYEHHE OCHOBHBIX BUJIOB
OTXMHTa.

42 M3MeHeHne CTPYKTypbhl M CBOWCTB /1e()OpPMHUPOBAaHHBIX METAUIOB TpPU HArpese.
CyIHOCTb, IBUXKYIIAs CHJIA M CTAIMHHOCTh PEKPUCTAIUIM3AIIMOHHBIX IPOLIECCOB.

43 BinsiHue nerupyomux 3J1eMEeHTOB Ha MOJMMOP(U3M XKelle3a U TeMIepaTyphl (pa30BbIX
npespanieHnid. Kinaccudukamms JID no Tuny B3anMoJeHCTBUS C YIIIEPOIOM.

44 BnusiHue nerupyrommx 3J€MEHTOB Ha TEXHOJOIMYECKHE MapaMeTpbl TepMHYECKOM
o0paboTku. Baustaue JID Ha npokanuBaeMoCTh cTajeit
Knaccugukanuss nerupoBaHHbIX —CTajedl 1O CTPYKType B paBHOBECHOM H

45 HOpPMaJIM30BaHHOM cOoCcTOsIHUU. Knaccudukaius JerupoBaHHbIX CTale! 110 CO/Iep KaHUI0
JIETUPYIOIIUX IEMEHTOB.

16 OcHosnble Bubl XTO. CymHOCTh, TEXHOJOTUYECKUE MTapaMeTphl, Ha3HaueHue. Ctagumn
XTO

47 LlemeHTaIMsI, CYIIHOCTH, BUBI, JOPMHUPOBAHUE CTPYKTYPHI IIEeMEHTOBaHHOTO cinosi. TO
110CJIE [IEMEHTALINH.

48 AzotupoBanne PopmHpoBaHUE a30TUCTHIX (a3 B MOBEPXHOCTHOM cioe. [IpenmyiecTa
Y HEJJOCTATKH a30THPOBAHUS M IIEMECHTAIIH.

49 HutpouemenTanus, nnanupoBanue, O0opupoBaHue, 11 y3noHHas METaJITH3aIHS.

50 CymHocTs U BUABI TePMO-MeXaHH4yecKoil 00paboTku. OcobeHHOCTH (hopMHUpOBaHUS
CTPYKTYpbI M CBOMCTB ciu1aBoB npu TMO.

51 Knaccugukaius 1 MapkUpoBKa KOHCTPYKIIMOHHBIX MaTeprasioB. CrenuaabHble CTaNH.

52 I[BeTHBIe critaBbl. OCOOEHHOCTH CTPOEHHs, CBOMCTBA, 00J1ACTh MPUMEHEHHS.

53 Hemerannuueckue matepuaisl (I1aCTMAcChl, pe3uHbl, cTekia) OCOOEHHOCTH CTPOEHUS,
CBOICTBa, 00JaCTh MPUMEHEHMUSI.

54 Kommnosummonnasie Matepuasibl. OCOOEHHOCTH CTPOEHHs, CBOMCTBA, 00J1aCTh
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| IMPUMCHCHU .

7.3.3. Kputepun u HOpMbI OLEHKH

®opma
NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUYHOM
arTecTauuu
3,4 3a4eT Eciu utoroBeiii peUTHHT

«3a4YTCHO»

cocrasiseT 40 u Oonee 0ayLIOB

«HE 3a4TCHO»

Ecnu utoroBelit peiTuHT
coctanisieT meHee 40 6aioB
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8. YueOHO-MeTOAUYECKOE M MH(POPMALMOHHOE 00ecnevyeHne TUCHHIIUHBI

8.1. Obs3aTesbHAs IUTEPATyPa

Tun (yueOHuK, yueOHOe

KoaundecTBo B
HAY4YHOM

Ne nocooue, yue0Ho-
ABTOpBI, COCTABUTEJH 3arsaaBue (3aroJioBok) I'ox n3panus ounoanorexe /
n/n MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HaumeHoBaHue
P » AP 3BC
IL. A. Borbipes, MartepuanoBenenue : yaeonoe mocobue / /1.
C. B. Jlapbion A. bonneipes, C. B. JlaBbi10B, JI. W.
1 7108, [TomoBa, M. H. TroppkoB. — Bomoraa : Y4eOHoe mocodue 2020 OBbC Jlanb
JI. H. TTomoBa,
ML T Nudpa-Unxenepus, 2020. — 424 ¢. —
HOPREOB ISBN 978-5-9729-0417-4.
Marepuanosenenue : yueonuk / C. U.
C. U. boronyxos, boroayxos, E. C. Ko3uk. — 2-e u3g. —
2 E. C. Ko3ux Mocksa : MamuHoctpoenue, 2020. — 504 YueOmmK 2020 IbC Jlaup
c. — ISBN 978-5-907104-39-6.
MarepuanoBeenue : yaeOHoe ocooue /
1O. I1. 3emckoB. — Cankr-IlerepOypr :
3 1O. I1. 3emckoB Jan, 2019, — 188 c. — ISBN 978-5-8114- VuebHoe mocodne 2019 OBC Jlaus
3392-6.
TexHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepHaos : yuebHoe nocobue / A. B.
4 | A. B. JIykpsaHuyk Tykpamayk. - Xabaposcx : BLYTIC, 2020, VY4ebHOe mocobue 2020 3BC Jlanb
- 192 ¢ - ISBN 978-5-8381-3428-7..
TexHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepHaioB [ DIEeKTPOHHBIN pecypc] : yueO.
st ctynenToB BTy30B / FO. I1. Connues, b.
5 | 10. I1.Connuen C. Epmakos, B. IO. ITupaiinen ; non pen. Y4ebHuK 2019 3BC "IPRbooks"

1O. I1. Conuuesa. - 4-e u3., crep. - CaHKT-
[TerepOypr : XUMU3 AT, 2019. - 503 c. -
ISBN 978-5-93808-298-4.




8.2. J/lomostHMTEIbHAS JIUTEPATYypPa

Tun (yueOHHMK, ydeOHOE

KoanyecTBO B

HAY4YHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABHTEH 3aruiaBue (3aroJi0BOK) T'ox m3panua ouoamorexe /
n/n MeToAnYecKoe mocooune,
HaumeHoBaHue
NPaKTHKYM, AP.) 3EC
1 | Comunes FO.IL. [uap.]; | CnenuaiibHbIC MaTepHalIbl B VueOHuK 2014 OBC
noz pen. I0.11. Connuena MAIIMHOCTPOCHUHU [DIEKTPOHHBIN "|PRbooks"
pecype]
2 | O.A. Macauckuii [u MarepuanoBeeHIE ¥ TEXHOJIOTUN YuebHoe mocobue 2015 3BC
ap. ] KOHCTPYKLMOHHBIX Zl\(l;gl:/:UM
MAaTEPUAIIOB [ DJEKTPOHHBIN pecypc]|
3 | Apsamacos B.b [u ap.]; | MarepuaioBeeHHe ¥ TEXHOIOTHS VueGHUK 2011
IOJ pe. KOHCTPYKLIMOHHBIX MAaTEPUAJIOB 9BC
B. b. Ap3amacosa, [D5eKTpoHHBII pecypc]| «bubmnoTex»
A. A. YUepenaxuna
4 | T'.B. KueBuos [u ap.]. YdebHOoe MOCOOHE /IS BHIMTOJIHEHHS JlabopaTopHbIit 2016 Pernosutopuit
71a60paTOPHOTO MPAKTUKYMA T10 MPaKTUKYM my

Kypcy «MaTepuaioBeIeHue» s
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Tun (yueOHMK, yueOHOe

KoanuectBo B
HAY4YHOM

Ne nocooue, yue0Ho-
ABTOpBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) I'ox u3panus oudamorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
TEXHUYCCKUX HaHpaBJIeHI/Iﬁ
HoATrOTOBKHN 6aKaJ'IaBpOB
5 | Imurpenko B.IT., MarepuanoBeicHIE B 2016 BC
MamnyiutoBa H.b MAIIMHOCTPOSHHUH [DIIeKTPOHHBIN YuebHoe nocobdue "ZNANIUM.
COoM"

pecypc]
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8.3. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKALMOHHON CeTH
"UnTepHer"

e «BecTHUK MarHUTOrOPCKOTO TOCYJIapCTBEHHOTO TEXHUYECKOTO yHUBepcuteTra um. [.U.
Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyAapCTBEHHOIO TEXHHYECKOro yHuBepcutera. Cepus:
TEXHUYECKHE HayKm», http://science.samgtu.ru/node/31

e «JIuteé u Metamyprus» http://lim.bntu.by

e «Texnosorus meramioy http://www.nait.ru

e «llepcriektuBHBIC MaTepuanb» http://wWww.j-pm.ru

e WebofScience[DnekTpoHHBIN pecypc]| : MylIbTHIUCIUIUIMHAPHAS pedepaTtuBHas 0Oa3za
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyna : apps.webofknowledge.com.
— 3arm. ¢ ’kpana. — 3. pyc., aHrI.

e Scopus[DaekTpoHHBII pecypc] : pedepatuBHas 0a3a ganubix. — Netherlands: Elsevier,
2004— . — Pexxum octyma : SCOPUS.coM. — 3ari. ¢ 3kpaHa. — S3. pyc., aHrJ.

e Elibrary[Dnekrponnslii pecypc] : HayuHas 31neKTpoHHas 6ubnunoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3aru. ¢ sxpana. — 53. pyc., aHri.

e SpringerLink[Dnexkrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum nocryma : link.springer.com. — 3ari. ¢ akpana. — 3. anri.

e ScienceDirect[DnekTpoHHBIli  pecypc] :  KOJUICKIIUS  DJICKTPOHHBIX  KHUT
usnarenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyma : sciencedirect.com. —
3ary. ¢ skpana. — f3. aHri.

e Cambridgeuniversitypress[ DIeKTpoHHBI ~ pecypc] :  JKypHalbl  U3JIATCIIbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexwum moctyma : cambridge.org. — 3ari. ¢

9KpaHa. — SI3. aHrIL.

e NEICON[DnexkTpoHHBIH pecypc]| : 3JIeKTpOHHas UHGOpMalUs : apXUB HAYUHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyma : neicon.ru/resources/archive. — 3ara.
¢ ’KpaHa. — 3. pyc., aHrIIL.

8.4. Ilepevyenb NPOrpaMMHOIo odecnevyeHmst

Ne HaumenoBanmue I1O PexBU3MTHI 10T0BOpa (1aTa, HOMeEP,

n/n CPOK JAeHCTBHA)

1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JIeCcTBUSL — OECCPOUHO;

KoHTpakT Ne 1653 ot 14.12.2018, cpoxk
JeiicTBUSL — 6ECCPOUHO

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

3 Mirapolis Human Capital Management JUIEH3UOHHBIHN 1oroBop Ne 234/10/21-K

ot 19.10.2021, cpok neicTBus — 10
01.03.2022



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

8.5. Omnucanue MarepuaJbHO-TEXHUYECKON 0a3bl, HeOOXOAMMON JIA
oCylIecTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCHUIINHE

HanmeHnoBanune 000py10BAaHHBIX YUeOHBIX

Ka0OMHETOB, JIa00PATOPHIi, MACTEPCKUX U

Ne ApP. 00bEKTOB /IJIsl IPOBEACHUS

n/n | NPaKTUYeCKUX U JJa00OPATOPHBIX 3aHATHH,
MOMeIeHU J1JI1 CAMOCTOATEIbHOMI

padoThl 00yYaOIMXCsl (HOMep ayAMTOPHUM)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

JlabGopaTtopus "TepmoobpaboTka CTOJIBl YYEHUYECKHE JABYXMECTHBIC, CTOJ
MmatepuaioB" YueOHas ayquTopus s 71a00paTOPHBIA, CTOJ MPENoaBaTeIbCKHHA,
IIPOBEJICHUS JIaOOPATOPHBIX PadoT. CTYJ MpenoaBaTeNbCKUiA, J0cKa
1 E-105 ayJIMTOpHas (MenoBas),

Metautorpaduaeckuii Mmukpockon MHUM-
7. Ileun, TBEepAOMEPHI, TEPMOIIAPHI, CTAHOK

MTOJIMPOBAJIbHBIN
VYueOHast ay TUTOPHSI U IPOBEICHUS Croubl YYEHUYECKUE (MOHOOJI0KN)
3aHATUH JEKIIMOHHOTO THUMa. Y4yeOHas JBYXMECTHBIE, CTOJI IPENOJaBaTEIIbCKU,
ayJIuTOpus JJi IPOBEACHUS 3aHATUI CTYJ [IpenoaBaTeNbCKU, J0cKa
CEeMMHAPCKOro THUMa. Y4yeOHas ayAuTOpus JUIsl | ayAuTOpHas (MesioBas). DKpaH HaBECHOM,
KypPCOBOTO IPOEKTUPOBaHUS (BBIIOJIHEHUS CTallMOHApHBIA  IPOEKTOp, MpOILECCOp,
2 | KypcoBbIX paboT). YueOHas ay TuTOpHs UIs MBIIIb  KOMIBIOTEpHAsl,  MyJbT  JJIA

MIPOBEICHUS TPYNIIOBBIX U MHANUBUIYAIBHBIX | POEKTOpa
KOHCYJNbTalMil. YueOHas ayTuTopus AJis
MIPOBEICHUS 3aHATUIN TEKYIEro KOHTPOJISI U
MIPOMEKYTOUYHON aTTECTAIUU.

I'-326
JlaGopatopus «Metaynorpadpus». Crosibl y4eHMUYECKHE JIBYXMECTHBIE, CTOJI
VYyeOHast ayiuTopus AJis IPOBEACHUS 71a00paTOPHBIM, CTOJ MPENnoaBaTeIbCKU,
1a00paTOPHBIX PadOT. CTYII [IPENOAaBaTEIIbCKUN, JIOCKa
3 | E-203 ayJUTOpHas (memnoBas), MaKeTHhI
KPUCTaJUIMYECKUX PEILETOK, atiac
MHKPOCTPYKTYP, MeTaiiorpaduueckuit

MuKpockon MUM-7.

Kommnbrorepnsrii kinace. Yuebnas ayauropust | Ctossl YUYEHUYECKUE JIBYyXMECTHBIE

JUIS IPOBE/ICHUS 3aHATUH JIGKLIMOHHOTO TUMA. | (MOHOOJIOK), Jlocka TpeXCeKLMOHHas
VYuebHast ayTuTOpHs AJis IPOBEACHUS ayIuTOpHas (menoBas), CTOJ
VYyeOHast ay TUTOpHS I IPOBEICHUS MIPero1aBaTeNbCKui, CTYT
1abopaTOpHBIX paboT. YueOHas ayIuTOpHs MPEno1aBaTeIbCKUN, MIPOEKTOP
JUIs KypCOBOT'O MPOEKTUPOBAHUS MYJIbTUMETUIHBINA,IKpaH A1 IPOEKTopa ,

4 | (BBIIOJHEHUS KyPCOBBIX paboT). YueOHas TymOa HamojibHas. TyMm0a HacToJIbHas,
ayJIMTOPHS AJI TPOBEJCHUS TPYIOBBIX U kadenpa

WHAUBUAYAIbHBIX KOHCYJIbTAUN YueOHast
ayIUTOPUSA I IPOBEIACHUS 3aHATUI
TEKYILEro KOHTPOJISI ¥ IPOMEXKYTOUHOU

aTTeCTaIHH.
E-214

5 AyIUTOpHIO JUIS IPOBEICHHS BeO- Cron, cCTymbsi, KOMIIBIOTEp, Kamepa,
koHpepermmid YJIK-303 MHUKPOGDOH.
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HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB [IJIsl IPOBEACHUS
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPpaKTU4eCKUX U JJa00OPATOPHBIX 3aHATHH,
MOMeIleHUH JJI51 CAMOCTOATEIbHOMI

padoThl 00yYaKOIMXCsl (HOMep ayAMTOPHUM)
[Tomerienue asisi CaMOCTOSTENHHOM pabOThHI Croabl-napThl JBYXMECTHBIC, CTYJIbs, CTOJ
obyuaronuxcs. J[-409 MPETo/1aBaTeNIbCKUM-, CTYJ
MpEenoIaBaTesIbCKUi, MepeABUKHAS TOCKA,
6 JKpaH, poreccop, MIPOEKTOP,

KOMIIBIOTEPHBIE CTOJIbI, KOMIIBIOTEPHI IS
CTYACHTOB C BBIXOJIOM B CETh HHTEPHET,
KOMIIBIOTEP IPEroaBaTesi, CeTeBOU mKag
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