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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 2021 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
npeauiecTpyromiee: MarepuanoBefeHre cBapku. Teopusi cBapouyHbIX IpoueccoB. CBapka
CIEUMAJIbHBIX CTAJIEH U CIUIaBOB. MaTepuaioBeieHUue Naiku.

3. Iliianupyemble pe3yJibTaTbl 00y4YeHUs!

®opmupyembie 1 NHauKaTopbl 10CTHKEHHS IInanupyemble pe3ybTaThl
KOHTPOJINpYyeMble KOMIIeTeHIIUii o0yueHust
KOMIIETEeHIIUH (kK01 ¥ HAUMEHOBaHUE)

Crniocoben npumMeHsaTh [OIIK-7.1 Monenupyet ¢uzndeckue
COBpPEMEHHBIE KOJIOTUYHBIE U [ XMMHUYECKHUE CUCTEMBI, SIBJICHUS U
Oe30macHble METOJIbI [IPOLECCHl TPU NPOEKTUPOBAHUU
PaLMOHATILHOTO MaTepHasoB

WCIIOJIb30BAaHUS CBIPBEBBIX U
HSHEPreTUUECKUX PECYPCOB B
maraocTpoeruu (OITK-7)

3HaTh: pu3nUecKue SBICHUS,
MPOTEKAIOIIME B MaTepHaax
IIPY UX MOIY4YECHHH,
00paboTKe, METOTbI
MEXAHUYECKUX UCTIBITAaHUI
MaTepuajgoB OCHOBHbBIE
TEXHOJIOTHYECKHE MTPOLIECCHI
MOJTy4€eHUs1 U 00paboTKU
MAaTE€pUAIIOB U U3JEIUN U3 HUX;
OCHOBHBIE TpPEOOBaHMS,
MpebsABIsIEMbIE K MaTepuaiam
B 3aBUCHMOCTH OT yCJIOBHUI
JKCILTyaTaluu

YMmeTb: BEIOUpATh
DKOJIOTUYHEIE B O€30IacHbIE
MaTepuaibl U TEXHOJIOTUH MPU
MPOM3BOJICTBE U3/IECIIUN B

MAaIIHHOCTPOCHUH,
pacrno3HaBarh (PU3NIECKYIO
CYIIHOCTb SIBJICHUU,
MPOUCXOAALINX B MaTepuajiax
B YCIIOBUSIX MPOU3BOJCTBA U
SKCIUTyaTalluy, BBIOWpATh
TCXHOJIOTMYCCKUC TTapaMCTPhI
00pabOTKH MaTepuasoB..




Brnagers: crangapTHRIMU
METOJIAMU UCTIBITAHUS
MaTepualoB U  ONpeAeTeHUsS
MEXaHUYEeCKHUX
XapaKTEepPUCTUK; METOJaMU
aHaJM3a HKCIEPUMEHTAIbHBIX
U TEOPETUYECKUX JIaHHBIX,
HaBBIKAMH OLICHKHU
paloOHaIbHOCTH
KCIIO0JIb30BaHUS ChIPbEBBIX U
SHEPreTHYECKUX PECYPCOB B
MaIlIMHOCTPOCHUH

CnocobeH nmpoBOAUTH aHAIINU3

3aTpaT Ha  oOecrieyeHue
JEATEIIbBHOCTH
MIPOU3BOJICTBEHHBIX
MOpa3IeJICHUI B

mamuaoctpoerun (OITK-8)

OIIK-8.1. [Tpoextupyer
TEXHOJIOTUYECKUE HPOLIECCHI
CO3/IaHUsl MaTepHajoB U UX

00paboOTKU C LENbI0 JTOCTHXKEHUS
TpeOyemoro ypoBHS  (pu3MKO-
XHUMHUYECKHX CBOMCTB.

3HaTh: OCHOBHBIE 3aKOHBI
MaTepHUaTIOBEICHHS, METObI
MaTeMaTHYEeCKOTO aHaau3a 1
MOJICIIMPOBAHHS,
TEOPETUICCKOTO H
9KCIEPUMEHTAIBLHOIO
WCCJICJIOBAHUS MAaTEPHAJIOB

YMmers: UCII0JIb30BaTh
OCHOBHBIE 3aKOHBI
MaTepHaIOBEICHUS B
po(hecCUOHATLHOM

JeATEIbHOCTH, MOJIETUPOBaTh
CTPYKTYPY 31 CBONCTBA
MaTepHaJIOB Yepe3 TEXHOJIOTUH

noyiyueHus U o0paboTKu
KOHCTPYKIMOHHBIX
MaTepHaJIoB

Bnaners: HaBBIKAMU
TEOPETUUECKOTO u
3KCHEPUMEHTAIBHOTO
HCCTIEOBaHUsl, B YaCTHOCTH
OmpeNeseHUus] CTPYKTYphl U
MEXAHUYECKUX CBOWCTB
MaTepuaios, BBIOOpA
MAaTEpHaNIOB U TEXHOJOTUM HX
00paboTku B
npodecCuoHATBHON

JACATCIIBHOCTH.




4. CTpyKTYypa M coiep:KaHHe JMCIUIIIHHBI.

4.1. M u TKM-1
Bup B
. aJLIbI
Monayasb | yueono | HaumenoBanue teM 3ansituii | Cemect | O0bem, HNurepak ®opMbI TeKyLIET0
(pa3nein) 71 (yueOHOI#i padoThI) p 4. THB, Y. | KOHTPOJISA (HAUMEHOBAHUE OLEHOYHOT0 CPeICTBA)
padoThI
Monyns | Jlek TepMoanHaMuYeCKue OCHOBBI 3 4 2 Bomnpocsl k 3auety
1,2 (ha30BBIX IPEBPAILICHUA. 1,2
Kpucrammmzanus yucTeix
METAJIJIOB.
JIa6 AHanM3 KpUCTAININYECKOT O 3 4 8 Kommekt 3aganuii x 1.p. 1
CTPOCHUS METAJIOB U CTJIABOB.
IIp AHanu3 AuarpaMM COCTOSHUS. 3 4 6 Kommnext 3amanuii ais [p 1
@a30BbIN U CTPYKTYPHBIN
pa36op. J13. Onpenenenue
XMMHYECKOro cocTaBa (a3 U ux
KOJHYECTBA.
Cp. CamocrosiTenpHas paboTa 1o 3 126 41
M3YYEHUIO CTIeUaIbHON
JUTEPaTyphl U OPOPMIICHUIO
1abopaTOPHBIX U MPAKTHUECKUX
pabor.
IMA [TpomexyTouHas aTTecTanus 3 0,25 - -




Bun

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

padoThI

Cp AHKeTUpOBaHUE 3 2 3
Mopyns |K TecT UTOrOBBIM 3 3,75 40 bank TecToBBIX 3a/aHU
1,2

Hroro: 144 100




4.2. M u TKM-2

Bun
. DopMbI TEKYLIET0
Monayasb | yueono | HaummenoBanue tem 3ausituii | Cemect | O0beMm, P yi
. N Bbanabl HNHTepakTuB, 4. | KOHTPOJIA (HAMMEHOBAaHHE OLICHOYHOI'0
(paznen) i (yueoHO¥i padoThI) p 4,
cpeacTBa)
padoThI
Moaynes | JIek Huarpamma «Fe-Fe3C». 3 2 2
3,4 CtpykTypooOpazoBaHue CTajei.
Bnusinue xosiouecTBa yriepoja B
N3orepMuueckuii pacra 3 2 2 Bompocsr k 3auery 45

MEePEOXJIKICHHOTO ayCTEHHUTA.
Knaccudukanus Bugos TO u ux

JIa0 MukpockonuuecKuii aHaIn3 3 2 10 Kommuiext 3aganuii x 1.p.1
CTPYKTYpBI cTael U YyryHOB.

3akanka crajei. Biusanue 3 2 10
KOJIMYECTB yTriepojia Ha
TBEPAOCTh 3aKaJCHHOW CTAJIH.

IIp Br16op cranu no 3agaHeIMM 3 4 8 Kommnext 3aganuii muis [p 1
IIPOYHOCTH U IIPOKAJIMBAEMOCTH.

Cp CamocrodrenbHas paboTa 1o 3 162 25 Bompocsl k 3auery 48,53
H3YYECHUIO CHEUATTBHON
JUTEpaTyphl U 0HOPMIICHHUIO
71a00pPaTOPHBIX M MPAKTHIECKUX
pabor.




Bun
. DopMbI TEKYLIET0
Monayasb | yueono | HaummenoBanue tem 3ausituii | Cemect | O0beMm, P yi
. N Bbanabl HNHTepakTuB, 4. | KOHTPOJIA (HAMMEHOBAHHE OLICHOYHOI'0
(paznen) i (yueoHO¥i padoThI) p 4,
cpeacTBa)
padoThI
1A [TpomexxyTouHas aTTecTanus 3 0,25 - -
Cp AHKeTupOBaHUE 3 2 3
K Tect UTOrOBEIA 3 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 OamTbHO-PEHTHHTOBOM CHCTEMBI OIICHKH YCIIEBAEMOCTH CTYICHTOB,
BKJIIOUAsl TECTUPOBAHMSI KaK ()OpMY KOHTPOJIS 3HAHUH CTYACHTOB,;
-uH(QOPMAIIMOHHBIE TEXHOJOTHUH (BU3yalbHBIC JICKIIUU C HCTOJb30BaHUEM
IPE3CHTAIIMOHHOTO METO/1a 00yYeHNs);

- UHTEPAKTUBHBIC TEXHOJIOTHH: AJIEMEHTHI MPOOJIEMHOTO 00yYEHUSI B BUJIC HAIAYUS
BOIIPOCOB MPOOJIEMHOTO XapaKTepa B MPAKTUYECKUX M JIAOOpAaTOpPHBIX paboTax u
TpeOOBaHMI aHaAIM3a IOJYYEHHBIX PE3YJbTaTOB C TOCISAYIOIIMM BBIBOJAOM TIO
AKCIIEPUMEHTATILHBIM M PACYCTHBIM JITAHHBIM;

- TEXHOJIOTHS IHUCTAHIIMOHHOTO OOYYEHUsS C NMPUMEHEHHEM JJICKTPOHHBIX ydeOHO-
METaIUICCKUX MATEPHAJIOB U AJICKTPOHHBIX JICKITUH, pa3MEIICHHBIX B 3JICKTPOHHON
oOyuaro1iei cpene.

6. MeToauueckue YKa3aHus 110 0OCBOCHHUIO TUCHUIIIMHBI

Meroauuecknue peKOMEHIAMU CTYAEHTY U  MPENoJIaBaTell0 M3JIOKEHBI B
METOJMYECKUX YKa3aHUSIX K Ja00OpaTOPHBIM 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. IlacnopT OLIEHOYHBIX CPeICTB

Kon xonTpotupyemoi Hanvenopamme
Cemectp KOMIIeTeHI UM (U4 ee
OI[€HOYHOT0 CPeACTBA
4acTH)
3 OIIK-7 Mu TKM1
Tecrosble 3aganus: NeNe 250-500
JIab p.Ne 6-12,ITpakTt.p.Ne 4-9
Bompocsr k 3auery: NeNe 11-13, 17-28
Mu TKM2
Tecrosble 3amanus: NeNe 250-500
JIab p.Ne 5 -11, Ilpaxt.p.Nel-4
Bomnpocs! k 3auety: NeNe 33-42, 45-50
3 OIIK-8 Mu TKM1
TecroBrie 3amanus: NeNe 1-250




Cemectp

Kon xonTpotMpyemMoii
KOMIIeTeHIIMH (WJIH 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 H Ae(eKThl KPHCTAIOBY

A) OdbopmMuTh oTUET 110 TeMe TabopaTOPHOI paboTHI.

b) BeimoaHuTh 3a1aHus K 1abopaTopHOU padoTe.

Yacte 1.

1. TInockocTh B KyOMYECKOM KPHCTAJUIE OTCEKAeT HAa KOOPAWHATHBIX OCSX OTPE3KH, PaBHBIC a; 2B,
¢. Onpenenuth Kpuctayutorpaduueckue uuaekcol miockoctu (hkI)?
2. TloctpoiiTe mpocTpaHCTBEHHOE H300paK€HHE IUIOCKOCTeH (Ha MpuMepe Ky0a), MMEIOIIHX

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

~ow

Omnpeznenute CUMBOJ HapaBJeHUs, poxoJsiiero yepes Touku (0, B/3, ¢/3).
[TocTpoiiTe mpocTpaHCTBEHHOE M300paxKeHue clenyromux HamnpasieHuil B kyoe [100]; [010];

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

5. TloacuuraiiTe yrcno aToMOB B siueiiku U koopauHanuoHHoe yucio ans OLUK 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

BAaKaHCUU OT TeMIieparypsl. Pacdy€r cnenanre mis:

| BapuaHT | aTIOMHMHHUS
2 BapMaHT | 30J10Ta

3 BapuaHT | KaJMHs

4 BapuaHT | cepeOpa

S BapuaHT | IMHKA

6 BapHUaHT HUKCIIA

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 MarHust
4 BapuaHT a-xenesa 8 BapuaHT BaHauUs
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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 ene 10 BappaHTOB TECTOB)

1. K c10%HBIM KpUCTAIIINYECKUM pelIeTKaM 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 3JIEMEHTAPHOU YUK MPUXOJAUTCS OJJUH 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=p#y; =12;x=0,74
4. a=b#c; a=#y; K=12;x=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. CBoiicTBO, 3aKiIOYarolleecs B HEOAHOPOJHOCTU CBOMCTB MaTepuala B pa3IU4HbIX

KpHCTAIUIOTrpaUUECKIX HAPABICHHSX, HA3bIBACTCS ...
1. u3zoTponus

2. aHU30TpONUA
3. Tekcrypa

4. momumopdusmM

7.2.2. KOMIUIEKT 3aJaHUil K MPaKTH4ecKoil pabdore.
Tema: «Makpo 1 MUKPOCKOIIMYECKUN aHAIIN3 CILIABOBY»
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.HccnenoBaTb MHUKPOCTPYKTYpY CTald MM 4Yyr'yHa JO M TIOCJIE TpaBlIeHUs. 3apHCcOBaTh

HaOJII0JaeMYI0 MUKPOCTPYKTYPY CTalI UJIH YyTyHa
b) BeimorHuTh 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 U3TOTOBJICHUHU MPIKpOIJ_IJ'II/I(I)a.

1. Bripeska
2. TpaBnenue
3. Hlnudosanue
4. IlonupoBanue
3. Meton baymana npeHa3HadeH Jiis. ..
1. BBIABIICHHUSI MAKPOCTPYKTYPBI JINTON CTAJIH
2. BBISIBJICHUSI paclpe/IesIeHNs HEMETAITTNYECKUX BKIIIOUEHU I
3.BBISBJIEHUS] HEOTHOPOTHOCTH pacripeieeHus! (JIMKBAIH) Cephl
4.BBIABIICHUS TPAHUI] 3€pEH
4. ITonupoBaHue MUKpOLUTH(A TPOBOJAT € LEIBIO. ..
1. ycrpaneHus n300pakeHus MOBEPXHOCTU
2. BBISIBJICHUSI TPAaHUI] 3epEeH
3. BBISIBJIIEHUS MaKpo1e(PeKTOB
4. BBISBIICHHS HEOTHOPOJHOCTH pacipeaesieHus (JTukBaun) gocdopa
5. Pa3pemaroniasi cnocoOHOCTH MUKPOCKOTA - 3TO. ..
1. BenuumHa, oOpaTHas HaWMEHBIIEMY pPACCTOSHHUIO MEXAY JBYMs
BOCIIPUHMMAEMBbIMHU OTAEIbHO

TOYKaMHU,
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2. HaUMEHBIIIEE PACCTOSTHUE MEXITY OTACIbHO HAOII0JaeMbIMU O0bEKTaMHU

3. BemMYMHA y4acTKa o0pasia, BUIMMOTO B Ipudope

4. BelWYWHA, TPONOPIMOHATbHAS HAUMEHBIIEMY PACCTOSHHUIO MEXIY JBYMS TOYKAMH,
BOCHpI/IHI/IMaCMBIMI/I OTAOCIIBHO.

7.2.3. KomiuiekT 3aannii k JadbopaTopHoii padore.

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

A) OdbopmMuTh OTUET 11O TEME PAOOTHI.

b) BemmonHuTh 3a1aHus K MPaKTUIECKON paboTe.

1.3apucoBaTh HaHHYIO BapHMaHTOM KPHBYIO PAaCTSKEHHS B KOOPIMHATAX «YCHIIHME F .
yIUTHHEHHE Als, v ppmonauTs CIIETyFOIIIEE:

2. mpeoOpa3oBaTh B JMarpaMMy C OTHOCHTEJILHBIMH KOOpAWHATAMH «Hampsbkenune O -
oTHOCHUTENbHAs aedopmarus € »;

3. Mo mpeo6Gpa3oBaHHOM THUarpaMMe OMpEIENIUTh CIEAYIONMe MEXaHUIECKHE CBOMCTBA: E .

(ot Og

o)
MOJIyJIb YNPYTOCTH, win %2 - mpemen TEKydYecTH, - Tpenen MPOYHOCTH, o -
OTHOCHUTEJIbHOE YJITTMHEHHUE, a ~-CTAaTUYECKYIO BSI3KOCTh, D-MOTyJb MJIACTUYHOCTH.
Bapuanr 1 (u emie 9 BapuaHToOB JUarpamMmm pacTsiKEHHUS)

Aaai o 1 (ficaaAa3)

12

[aa®cea, &l

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

Géei deaii
B) Beinonuuth 5 3a7aHuii U'TOrOBOro TECTA.

BapuanTt 1 (1 emie 10 BapuaHTOB TECTOB)
1. YxaxuTe BIUSHUE TPUMECE HA MEXaHUYECKUE CBOMCTBA KpUCTAJIA MPH MIIACTUYECKOU

nedopManuu:
1. cHmxarot HUCXOJHYIO IPOYHOCTH U MMOBBIMIAKOT IMIIACTUYHOCTDH
. YBCIMYHBAIOT UCXOJHYIO IMPOYHOCTH U CHUIKAIOT IMJIACTUYHOCTDb

2
3. IPOYHOCTH U MJIACTUYHOCTH HE U3MEHAETCS
4. TOBBIIAIOT IPOYHOCTH U MNIACTHYHOCTD
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2. IIpenenoM BEIHOCIMBOCTH HA3bIBAIOT. ..

| .HampspKeHue, Ipyu KOTOPOM MaTepHall BbIAEP/KUBAET 3aJaHHOE YHMCIIO LIUKJIOB HArpy KEHUs

2. HampspDKEHue, MpU KOTOPOM Marepual BbIACPKUBACT HEOTPAHWYEHHOE YHUCIO LIMKJIOB

Harpy>kKeHus

3. HampshKeHUue, 0 JOCTHKEHUE KOTOPOTO IPOUCXOIUT pa3pyllIeHHE

4. HalpspKeHUEe, IpU KOTOPOM MaTepuai BBIAEPKUBAET MUHUMAIbHOE YHCIO LIMKIOB

HarpyXeHus
3.Ilpu ucnbITAaHUM Ha pacTsSHKEHHE 00pa3ell Harpy3wid 10 HAIpsKEHUs G1, 10CJIE€ YEro Harpys3ky
cHsUTH. BenmuunHa OTHOCUTENBHOTO Y/UIMHEHUs o0pasia (pHc.) COCTaBIIsET:

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. BriOepute mpaBUIbHYIO MOCIEI0BATENIBHOCTD 110 BO3PACTAHUIO BETUYHH:
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 JTabopaTOPHOIH pabOTHI.

b) BeimoaauTk 3amanus k 1abopaTopHO padore.

115151 mpeAsIoxKeHHBIX MapOK CIIJIAaBOB OJ00PATh METOJT U3MEPEHUS TBEPIOCTH.

2.1I3MepuTh TBEPIAOCTH 0OPA3IIOB.

3.IlepeBectu nosyuyeHHble 3HaueHus TBepaocty B HB. Paccunrars npounocts no bpunento.
B) Bemonuuth 5 3agaHuii K'TOroBOro TecTa.

BapuanTt 1 (1 emie 10 BapuaHTOB TECTOB)
1. TBepaOCTBIO HA3BIBAIOT. ..
1. cmocoGHOCTH BO3BpaaTh NepBOHAYAIbHbIE (HOPMY U pa3Mephl MOCIIe CHATUS Harpy3Ku
2. c1I0cOOHOCTH MTPOTUBOCTOATH BHEAPEHHUIO IPYTrOro OoJiee TBEPOro Teia
3. CIOCOOHOCTH MPOTHUBOCTOSATH ANHAMHUYECKUM Harpy3Kkam
4. cIoCOOHOCTB COXPAHSATH OCTATOYHYIO 1e(OPMAIIHIO MOCIIE CHATHS HArpy3Ku
2. Onpenenure COOTBETCTBHE YCIOBHBIX 0003HAYCHUN MEXaHHMUECKUM CBOMCTBAM MaTepHasoB:

l.oB 1. TBepIOCTH
2.0% 2. IJIaCTUYHOCTD
3.HB 3. ynapHas BSI3KOCTb

14



4 KCT 4. IpOYHOCTH
3. Merox PokBenna npeaHa3zHaveH i U3MEPEHUS TBEPOCTH. . .
1. Msrkux MatepuaioB
2. TBepaplx MaTepUaIOB
3. TloBepXHOCTHBIX CIIOEB
4. W MATKHX U TBEPABIX MaTEPHAIIOB.
4. YkaxuTe MaKCUMaJIbHOE YCWIIME ITPYU U3MEPEHUH TBEPAOCTH O 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 MaTepUATOB»
A) OdbopmuTts oTUET 110 TeMe TabopaTOPHOI paboTHI.
b) BeimoaHuTh 3a1aHUs K 1aOOpaTOpHOU padoTe.

OnpenenuTs yAapHYIO BSI3KOCTb W TEMIIEPATYPHBIM IOPOT XJIAJHOJIOMKOCTH I MaTephala
COTJIACHO CBOEMY BapHaHTYy.

3amaHue BBINOJHSAETCS MHIUBUAyallbHO, II0 BapuaHTaM. BpIOOp HY)KHOrO BapHaHTa
OCYILECTBIIsITCS M0 NepBoii OykBe pamuiuu (Tabnuua 4.1).

Ta6muma 4.1
1 BapuanT A-B 5 BapuaHT O-P
2 BapuaHT I'-E 6 BapuaHT cC-Yy
3 BapuaHT K-K 7 BapuaHT o-4
4 BapuaHT J-H 8 BapuaHT -4
BapuanTsl 3a1anus
KUop — 3HEprus MassTHUKOBOTO KOIIpa JI0 y1apa;
KUjocr — 2HEPrUsi MAasITHUKOBOTO KOIIPa MOCIIE y1apa;
KCUnmin — HOpMaTUBHBIN 3amac yJ1apHOH BSA3KOCTH.
Bapuant Ne 1
2. CopToBoii mpoKar KBajpaTHbli a = 11 MM.
3. Pa6ora paspymenus KUp (+20) = 100 Tx; KUocr (+20) = 12 JTx.
4. Crans 20 oroxoxernHas; KCUmin= 30 J[x/cm?
tuen, °C +20 -20 —40 —70
KCU, Tx/cm? 110 68 47 10

Bapuant Ne 2

JIuctoBoii mpokat s = 9 MM.
Pa6ota paspymenus 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 10XHIT; 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 paszpymenns KUg (+20) = 100 JIx; KUocr (+20) = 34 Jx.
e Cramb 20 otoxoxennas; KCUmin = 25 Jhx/cM?
tien, °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.

e HeobxonuMo BBIONHUTH OCKHU3 cedyeHHUs Tnonydadpukata ¢ YyKa3zaHHEM 3aJJaHHOTO
pa3mepa(oB). TUTMIHBIC 3CKU3bI PUBEACHBI B Ta0IHIC 4.2.

b

-
>

»

Tabnuua 4.2
e
-~
s /%
5
—>
Y
PN
CoptoBoil mpokat Coprosoit Tpy0Oa Isemie
KBaJPATHBIN ITPOKAT KPYTJIbIN ropsiueKaTaHHas P
!
A~
~
11
11
|1
bl B #
11
Y // R

JIByTaBp

YT0J10K paBHONIOJIOYHBIN

JIucToBoii mpokar

e OmpenenuTs JUMUTUPYIOMUN pazMmep. JINMUTUPYIOIIUM SIBIISETCS Pa3MeEp HCCIETyeMOro
nonydabpukara, orpaHUYMBAIONIUNN ceueHrue yaapHoro oOpasma. IIpu 3ToM HeoOXoaumo
TAKXKEC MMPEAYCMOTPETh BO3MOKHOCTE CHATUA )Ie(l)eKTHOFO CJIOS Ha ITOBEPXHOCTH IIpOKaTa Immpu

HU3TOTOBJICHHUU 06pa3ua, yTOOBI H30€XKaTh AHU30TPOIINN CBOMCTB MeETalllla MO TOJIIUHE

Ha/Ipe3aHHOro o0pasiia (MUHUMAIbHBIN MPUITYCK HA MEXaHMYECKYI0 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 BriuncnuTe yapHyro BSI3KOCTh. 3alIOJHUTH Tabnuiy 4.4.
Tabnuua 4.4
VY napuas
2 [Toka3zaHus mIKagbsl MassTHUKOBOTO KOTIPa BSI3KOCTb,
Sy, cM 2
JIx/cm
KUO KUocr KCU

Sk — mIomaab cedeHus oopasia B Hajapese, (Tadim. 4.3).
VY napHy0 BA3KOCTh paccCylTaTh MO GhopmyIie

b) Onpenenenue TemnepaTypbl 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) BeinonuuTh 5 3a7aHuii U'TOrOBOro TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aTHOJIOMKOCTBIO HA3ELIBAIOT:
1.YmeHbIIeHHE TIpE/ena MPOYHOCTH IPU TOHIKEHUHU TeMITepaTyphl
2.Ymensbiienue koG GuIreHTa TMHAMHUIECKOM BI3KOCTH MPY MTOHMKEHUH TEMIIEPATYPBI
3.YMenbIeHne (GU3NUeCcKoro npesena TEKy4eCcTH P MOHKEHUH  TeMIIEpaTyphl
4.YBenudeHue npesena npoOYHOCTH MPH TTOHIKEHUH TeMITepaTyphl
2. Vnapnas Bsazkocts KCU onpenenser:
1. Y nenpHyto paboTy 3apOKIEHUS U PACIIPOCTPAHEHUS TPEIIUHBI.
2. YaenbHy10 paboTy pactupoCTpaHEHUs TPEIIHHBL.
3. Paboty pa3pyuieHust npu JUHAMHUYECKUX Harpy3Kax.
4. Paboty rutactudeckoi aeopmariiu npu TMHAMUYECKUX Harpy3Kax.
3. Tsp — 3TO TemnepaTypa UCIIBITAHUM:
1. T=50°C
2. ipu xotopoit KCU = 0,5 MJTx / M2
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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.ymeHbIlIeHHE pa3Mepa 3epHa

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

5. YKaxuTe NpU3HAKU BSI3KOTO pa3pyIICHUs:

l.oTcyTCTBUE «1IEHKN» HAa 00pasLe

2. KpUCTANINYECKUI U3JI0M

3. BBICOKAst CKOPOCTh PACIIPOCTPAHEHUS TPEIIUHBI
4, yareyHbld U3JI0M

7.2.6. KommuiekT 3aiannii k jadopaTopHoii 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 TEpMHUYECKHE KPHUBBIE OXJIAXIEHUS CIUIABOB M ONPEACTUTh KPUTHUYECKUE TOUYKHU

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

npeBpamicHrsd, COOTBCTCTBYIOIIUC JIMHUAM JUarpaMMbl.
B) Beimonuuts 5 3amaHuii K'TOrOBOTO TECTA.

BapuanTt 1 (1 emte 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. XuUMHYECKOE 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. 3apopIII CIIOCOOHBIN K POCTY.
4 KpHCTaJUTMYECKasi YaCTUI[A IPUMECH.
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.cTenenb NepeoxIIaKACHUS CUCTEMBI.

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

3.Temreparypa CUCTEMBI.

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 MacITad, JaHHYIO BapUAHTOM JUArpaMMy COCTOSIHHUSI U BBITIOJTHHUTD
clenyroniee:

a) YCTaHOBUTD TUII JAHHOU JHarpaMMbl;

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

B) OIPENETUTH MOJO0XKEHHE CIIIaBa, TaHHOTO BApUAHTOM, Ha IMarpaMMe COCTOSTHUS;
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I) OIpeNeauTh YHCIO CTENeHed CBOOOJBl CIUIaBa B €ro KPUTHYECKHUX TOYKaxX UB
TEMIIEPATYPHBIX HHTEPBAIAX MEXKAY KPUTHICCKHUMH TOYKAMH 110 mpaBuiy ¢a3 [mb0ca u mocTpouTh
KPUBYIO OXJIXKJEHHS 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) Bemonuuts 5 3agaHuii KTOroBOro TeCTa.

BapuanTt 1 (1 eme 10 BapuaHTOB 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.YKaXuTe KPUBYIO OXJIAXKIEHUS, COOTBETCTBYIOIIYIO CIUIaBy I

11 2.2 3.3 4.4
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3.®opmyna, onpeAeoas KOJIMIeCTBO TBEP10i ¢asbl B Touke «by» cruiaBa | umeer By ......

I 1 1A =2 % 100%
E bc

[T T
\c\/ 2.4 =% % 100%
R be
o 0 3A=—x%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 + sBrekTuka (A + B)
R \c 4. B + sBtekTuka (o +f)

b
P Y Qo

|

a ! B

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

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

7.2.8. KomiuiekT 3agaHnii K JadopaTtopHoii padore.
Tema: «MUKPOCKOITUUECKU aHAJIM3 METAJIJIOB U CIUIaBOB. CTpyKTypa

YTIEPOUCTON CTAN B PABHOBECHOM COCTOSTHUM»
A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.

b) BeimoaauTh 3amanus k 1abopaTopHO padore.

BbruepTuTh AuarpaMmy COCTOSIHHSI JKEJI€30-YIVIEPOJ Ha Ppa3BepHYTOM JHcTe Oymar.
[TocTpouts Tepmuueckue KpuBble oxmaxkaeHus mias ctairert ¢ 0,3 %C; 0,8%C u 1%C ¢
yKazaHueM (pa30BbIX MPEBPAIIEHUI U KOHEUHON CTPYKTYPHI.

[IpoBectn MuKpockonuyeckuil ananus oOpasuoB (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).

Y CTaHOBUTH B3aUMOCBSI3b MEX/1Y YIJIEPOIOM U CBOMCTBaMH CILIABOB, IOCTPOUTH IpaUKH MO
JTaHHBIM TabJ. 1 (crpaBOYHBIE MaTEpHUAIbI).
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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 yIiiepojaa 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 + EMEHTUT TPETUYHBIN
5) ®eppur

3. Ilpu kakoii TeMmeparype mpoucxoauT oopasoBanue nepaurta B ciase 0,50 %C?
1) JIuaus PSK
2) Jluaus GSK
3) Jluaus SE
4) JIuaus PG
5) Jlunus PQ

4. Kak BBIMJISLAUT O] MUKPOCKOTIOM (hepput?
1) B Buze cBeTnbIX 3epeH
2) B Buze TEeMHBIX 3epeH
3) B Buze cBeTIOl 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. KommuiekT 3aiannii k JadopaTopHoi 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.
OrnpenenuTh TeMIepaTypy 3aKajkd MOJYyYeHHBIX 00pa3lioB B COOTBETCTBUU C COJECPKAHUEM
yTIepo/a, ¥ BpeMs BBIICPKKHU B TIEYH B 3aBUCHIMOCTH OT pa3MepoB 00pa3IioB.

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

3amepuTh TBEPAOCTH 00pa3moB Ha nmpudope Poksemia mo mkane C mocie 3aKaiky U 1Mo
MOJTYYEHHBIM JIAHHBIM MTOCTPOUTDH 3aBUCUMOCTH TIOCIIE 3aKAJIKHU:

23



HRC=f(C%), HRC=f(V,y,). Yepes aHamu3  IOJYYEHHBIX

c(hOopMyIHPOBATH BHIBOJIBI.

3aBHCUMOCTEN

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

o0pa3ioB npu yBenudenuu x500.

ITo 3amanuto mpenojaBarenss U300pa3UTh Ha JAMArpaMMax H30TEPMUYECKOIO IPEBpalLCHHS
ayCTEHUTA pa3IM4HbIC BUJIbI 3aKaIKH (M3MeHsisl T HarpeBa U CKOpOCTH oXJIaxkieHus ). OnucaTth

(hazoBble MpeBpalleHUs] 1 KOHEUYHYIO CTPYKTYPY CTaJIeH.

B) BeimonsuTe 5 3a1aHui HITOrOBOTO 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 MEJIKOUTOJIbYaThIi
2) MapTeHCUT KPYIHOUTOJIbYaThIN
3) MapTeHCcuT + TPOOCTUT

4) MapTeHCHUT + LIEMEHTHUT

3. KakoB MexaHM3M MapTEHCUTHOIO ITPEBPALICHUS?

1) Audpdy3nonnslit
2) beznuddy3noHHbII

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

G

T

1) Tpooctut

2) MapreHcut

3) Maprencur + depput
4)MapTeHCUT + 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 NPOMEKYTOYHOH AaTTeCTAMM 10 MTOraM OCBOEHMS
AMCUMILTUHBI

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 KilacCU(pUKaIUsL.

4 Toueunsle nedexTsl. MexaHM3MBl HX 00pa3oBaHHs. 3aBHCUMOCTh PAaBHOBECHOM
KOHILIEHTPAaLlUU BaKaHCUU OT TEMIIEPATYypPBI.

S Juddysus. Mexannzmbl muddysun. Ilepoiii u BTOpoii 3axoHbl Duka.

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

v DKcIepUMEeHTaIbHbIE 3aKOHOMEPHOCTH ITUIACTHYECKOW nedopmanuu. MexaHudecKue
CBOMCTBA U UX XapPaKTEPUCTHKHU.

8 Hedopmarmonnoe ynpounenue. [Ipupona Haknena. Tekcrypa nedopmanuu.

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

10 MexaHu3MBbl IIACTUYECKON nedopMalMu: CKOJIbXKEHHUE, ABOMHUKOBAHUE, MEXaHH3M
TEOPETUYECKON MPOYHOCTH, MeXaHU3M AU y3nOHHOM MOI3YyUECTH. .

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

12 HcnwiTanne MeTanios Ha TBEPAOCTD. HcnreiTanne Ha PacCTsAKCHHUC. HUcnsranns Ha YAApHYIO
BA3KOCTH Y HUKJIMYCCKYIO IIPOYHOCTD.

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. TBepabple pacTBOpPbl W WX THINBL. YCIOBHS HEOIPAHMYECHHOMN
pacTBOPUMOCTH. XUMUYECKUE COCTUHEHUS.

20 MeTto b1 mocTpoeHust quarpamm coctosiaus. [Ipasuio a3 ['nb6ca.

21 OcHoBHBIE THIIBI auarpamMMm coctostHus. IlpaBuna koHoxel. Kpucrammmzamus u
CTPYKTYPOOOpPa30BaHHE CIJIABOB.

29 Bimstaue npumeceil Ha Ipouecchl KPHUCTAUIM3ALMM M PEKOMEHAAIMH 10 HX

ICII0JIb30BAHHUIO.

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

24 HnarpuaMMa cocTOsTHUS kKene3o-yriepoa. Kpucrammuzanus u cTpyKTypooOpa3oBaHue
CTaJIeH.

25 3aBHCUMOCTb CBOMCTB CTAJIEN OT COAEPKaHUSI YIIIEPoIa.

2% J.c. xene3zo-yriaepos MeractaOwibHas. Kpucrammmsanus M cTpyKTypooOpa3oBaHUE
OenbIx uyryHoB. O0J1acTh MPUMEHEHHSI.

27 J.c. xene30-yriaepon crabunbHas. Kpucrammmszauus u CTpyKTypooOpa3oBaHHE CEephIX

qyryHoB. O0JacTh NPUMEHEHUSI.




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 OXJIaXJISHMsI Ha CTPYKTYpy U CBOWcCTBa cTaneil. XapakTepuCTUKU
JCIIEPCHOCTH MUKPOCTPYKTYP.

32 MapTtencutHoe npespaienne. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MTPEBPAIICHHS.

33 TepmoobpaboTka. Knaccudukanmsi 1 OCHOBHBIE TEXHOJIOTHYCCKHE MTApaMETPBHI.

34 3aKaJ1£<a ¢ noiaumopgHbeIM mpeBpaieHueM. Ha3HaueHue, BUABI 3aKajKu, 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 (IJIACTUHYATBIX M 3€PHUCTBIX
CTPYKTYD).

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

40 CraauiiHOCTB MPOLIECCOB CTapeHUs. BiMsHUe TEXHOIOIMYECKHX TapaMeTpOB
TEPMHUECKON 00pabOTKHU HAa CTPYKTYPY U CBOWCTBA COCTAPEHHBIX CIIJIABOB.

a1 Orxur 1 u 2 pona. TexHonoruueckue napameTpsl 1 Ha3HaYeHHE OCHOBHBIX BUJIOB
OTXMHTa.

42 H3MeHeHne CTPYKTYyphl U CBOWCTB J€(QOPMHUPOBAHHBIX METAUIOB NpU Harpese.
CyIHOCTb, IBUXKYIIAs CHJIA M CTAIMHHOCTh PEKPUCTAIUIM3AIIMOHHBIX IPOLIECCOB.

43 BiusiHue nerupyoomux 3J1eMEeHTOB Ha OJUMOp(hU3M XkKelle3a 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 —CTallell MO CTPYKType B PpPaBHOBECHOM U

45 HOpPMaJIM30BaHHOM cOoCcTOsIHUU. Knaccudukaius JerupoBaHHbIX CTale! 110 CO/Iep KaHUI0
JIETUPYIOIIUX 3JIEMEHTOB.

16 OcHoBHbIe BuApl XTO. CylHOCTh, TEXHOIOTMYECKHE ITapaMeTpsl, Ha3HaueHne. Craanun
XTO

47 [lemeHnTauusi, CylHOCTh, BUIbL, (POpMHUpPOBAHUE CTPYKTYpHI lIeMeHTOBaHHOTO ciiosi. TO
110CJIE [IEMEHTALINH.

48 AzotupoBanne PopmHpoBaHUE a30TUCTHIX (a3 B MOBEPXHOCTHOM cioe. [IpenmyiecTa
Y HEJIOCTaTKH a30THPOBAHUS U [IEeMEHTALlUU.

49 HutpouemenTanus, nuaHupoBanue, OopupoBaHue, 11 Gy3noHHasT METAITH3AIHSL.

50 CymHocTs U BUABI T€PMO-MeXaHH4yecKoil 00paboTku. OcobeHHOCTH (opMHUpPOBaHUS
CTPYKTYpbI M CBOMCTB ciu1aBoB npu TMO.

51 Knaccugukaius 1 MapkUpoBKa KOHCTPYKIIMOHHBIX MaTeprasioB. CrenuaabHble CTaNH.

52 I[BeTHBIE crutaBbl. OCOOEHHOCTH CTPOEHMSI, CBOMCTBA, 00JIACTh IPUMEHEHUSI.

53 Hewmerannuueckue marepuaisl (I1aCTMACChl, pe3uHBbI, cTekia) OCOOEHHOCTH CTPOCHUS,
CBOWCTBA, 00JaCTh IPUMEHEHHUS.

54 Kommnosurmonnasle matepuasibl. OCOOEHHOCTH CTPOEHHsI, CBOMCTBA, 00J1aCTh

26




| IMPUMCHCHU .

7.3.3. Kputepun u HOpMbI OLIEHKH

®opma
NPOBEACHUsA
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEeKyTOYHOI
arTrecTanuu
3 3ayer Ecnu utoroBslit peTHHT

«3a4YTCHO»

cocrasiseT 40 u Oonee 0ayLIOB

«HE 3a4TCHO»

Ecnu utoroBelit peiTuHT
coctapsieT meHee 40 6aioB
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8. YueOHo-MeToaMUYecKOe M HHPOPMALMOHHOE 0O0ecieYeHHue TUCIHILINHBI

8.1. Obs3aTesbHAs IUTEPATyPa

Tun (yueOHuK, yueOHOe

KoaundecTBo B
HAY4YHOM

Ne nocooue, yue0Ho-
ABTOpBI, COCTABUTEJH 3arsaaBue (3aroJioBok) I'ox n3nanus ounoanorexe /
n/n MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HaumeHoBaHue
P » AP 3BC
IL. A. Borbipes, MarepuanoBenenue : yaeonoe mocobue / /1.
C. B. Jlasbiion A. bonnpipes, C. B. JlaBbii0B, JI. W.
1 7108, [Tonoa, M. H. TroppkoB. — Bonoraa : Y4eOHoe mocodue 2020 OBbC Jlanb
JI. H. TTomoBa,
ML T Nudpa-Unxkenepus, 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.
Marepuanosenenue : yaeOHoe ocodue /
1O. I1. 3emckoB. — Cankt-IletepOypr :
3 1O. I1. 3emckoB Jan, 2019. — 188 c. — ISBN 978-5-8114- VuebHoe mocodne 2019 OBC Jlaus
3392-6.
TexHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepHuaoB : yuebHoe nmocodue / A. B.
4 | A. B. JIykpsaHuyk Tykpamayk. - Xabaposcx : BLYTIC, 2020, VY4ebHOe mocobue 2020 3BC Jlanb
- 192 ¢ - ISBN 978-5-8381-3428-7..
TexHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepHasioB [ DIEeKTPOHHBIN pecypc] : yueo.
st ctynenToB BTy30B / 1O. I1. Connues, b.
5 | 10. I1.Connuen C. Epmakos, B. IO. ITupaiinen ; nox pen. Y4ebHuK 2019 3BC "IPRbooks"

1O. T1. Conuuesa. - 4-e u3., crep. - CaHKT-
[etepOypr : XUMU3 AT, 2019. - 503 c. -
ISBN 978-5-93808-298-4.




8.2. lonosiHMTEIBHAS JIUTEPATypPa

Tun (yueOHuK, yueOHOe

KoaundecTBo B
HAY4YHOM

Ne nocooue, yue0Ho-
ABTOpBI, COCTABUTEJH 3arsaaBue (3aroJioBok) I'ox n3panus ounoanorexe /
n/n MeToAnYecKoe mocooue, HauMeHoBamme
NPaKTHKYM, AP.) 3EC
1 | Comuanes FO.IIL. [uap.]; | CrernualibHbIC MaTepHAaIIbI B Yuebnuk 2014 ObC
nox pea. FO.I1. Connuesa MAITUHOCTPOCHHUH [DJIeKTPOHHBIH "IPRbooks"
pecype]
2 O. A. Macanckuii [u MarepuanoBecHIE U TEXHOJIOTHU VYueGHoe nocodue 2015 OBC
ap.] KOHCTPYKIMOHHBIX "ZNAN|IL|JM-
MAaTEPUAIIOB [ DJIEKTPOHHBIN pecypc] COM
3 | Ap3zamacoB B.B [u 1p.]; | MaTtepuaioBeeHUE U TEXHOJIOTHSI VueOHMK 2011
0T PeI. KOHCTPYKIIHOHHBIX MaTCPHAJIOB DBC
B. b. Ap3amacosa, [ DnexkTpoHHBIHN pecypc] «bubmnoTex»
A. A. YUepenaxuna
4 | I'.B. Knesuos [u ap.]. VueOHoe nocodue Il BHIIOJIHEHUS JlabopaTtopHbIii 2016 Penosuropuit
11a60pPaTOPHOTO MPAKTUKYMa TI0 IPAKTHKYM my
Kypcy «MaTtepHuaaoBeIeHue s
TEXHUYECKHUX HAIIPABICHHIM
MOATOTOBKH OaKajlaBpoOB
5 | Imutpenko B.II., MarepuanoBecHIE B 2016 SBC
Manyiinosa H.b MAIIMHOCTPOECHHH [DIeKTPOHHbI YuebHoe nocobue Zl\(l:'gl?\l/:UM

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
nanueiX. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyma : apps.webofknowledge.com.
— 3arm. ¢ ’kpana. — 3. pyc., aHrI.

e Scopus[DnekTpoHHBII 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  JJICKTPOHHBIX  KHUT
usnarenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyma : sciencedirect.com. —
3ary. ¢ skpana. — f3. aHri.

e (Cambridgeuniversitypress[DneKTpoHHBIH  pecypc] :  KypHajgbl  HM3JaTEIbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexwum moctyma : cambridge.org. — 3ari. ¢

JKpaHa. — S3. aHrIL.

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

8.4. Ilepevyenb NPOrpaMMHOIo odecnevyeHmst

Ne HaumenoBanmue I1O PexBuU3MTHI 10T0BOpa (1aTa, HOMeEP,

n/n CPOK AeiCTBHA)

1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NEeNCTBUS — 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 Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHU J1JI1 CAMOCTOATEIbHOMI

padoThl 00yYaOIMXCsl (HOMep ayAMTOPHUM)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

JlabGopaTtopus "TepmoobpaboTka CTOJIbl YyYEHUYECKHE ABYXMECTHBIC, CTOJ
MarepuaioB" YueOHas ayJuTOpus s 1a00paTOPHBIM, CTOJI MPENnoaBaTEeIbCKU,
MPOBEJCHUS J1a0OPaTOPHBIX PadoT. CTYT 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 JEKIIMOHHOIO TUIa. YyeOHas 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

MIPOBE/ICHUS TPYNIOBBIX U MHANUBUIYAIBHBIX | IPOEKTOpa
KOHCYJNbTaIMil. YueOHas ayTuTopus AJis
MIPOBEICHUS 3aHIATHIN TEKYIIET0 KOHTPOJISI U
MIPOMEKYTOUYHON aTTECTAIUU.
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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.

Komnrerotepnsiit knace. YueOHas ayautopust | CTossl YYEHHUUYECKUE JIBYyXMECTHBIE

JUIS IPOBE/ICHUS 3aHATUH JIKLIMOHHOTO TUMA. | (MOHOOJIOK), Jlocka TpexceKUHnOHHas
YueOHast ayTUTOpHS AJI TPOBEACHUS ayTUTOpHAas (menoBas), CTOJ
VYyeOHast ay TUTOpHS I IPOBEICHUS MIPero1aBaTeNbCKUH, CTYyT
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

arrecralquu.
E-214

5 AyIuTOpHIO IS IPOBEACHUST BEO- Cros, cTynpsd, KOMIIBIOTEp, Kamepa,
koHpepenmmii YJIK-303 MHKPO(]OH.
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HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHIi, MACTEPCKUX U

Ne Ap. 00bEKTOB [IJIsl IPOBEACHUS
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPpaKTU4YeCKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIleHUH JJI51 CAMOCTOATEIbHOMI

padoThl 00yYaKOIMXCsl (HOMep ayAMTOPHUM)
[Tomemenue 1151 CAMOCTOSITENTLHON pPaOOTHI 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 IPEIo/IaBaTesl, CETeBOM MIKag
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