MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

KOHCTPYKIITHOHHBIE U HHCTPYMEHTAJIBHBIE MATEPHAJIBI B
I'OPHOM IIPOHU3BO/ICTBE

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HampasnenHnocts (mpoduib/criennain3anus) IporpaMMel
Oo0orarteHne moJIe3HbIX UCKOTAEMBIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTMIAeMBIX
Kypce 3
Maruauroropck

2024 ron



PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX
12.02.2024, nmpotoxon Ne 5 P

3as. kadenpoii == U.A. I'pumyn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3
IIpencenarens 4}\\ U.A. [TeiTanes

PaGouas nmporpamma cocraBicHa: ;/4-
/,'/

nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK

H.B. ®aneena

Peuensenr:
Benymuii cienuanuct OO0 «YpanxuMcepBUC» , KaH[. TEXH. HAyK

////4 - B.II. T'anamoB

(



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, oocykaeHa u ogoopena s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IHJI/IH

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena s peanmsanuu B 2031 - 2032
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUs TUCHUTUTHHBI « KOHCTPYKIIMOHHBIE U HHCTPYMEHTAIbHbIE MaTepUabl

BFOPHOM TIPOM3BOJICTBE» SIBISETCS: Pa3BUTHE Y CTYJASHTOB JIMYHOCTHBIX KauyecTB, a
Takke (opMUpOBaHHE MPO(PECCHOHANBHBIX KOMIETEHIIMH B COOTBETCTBHM C TPEeOOBaHUSIMHU
®I'OC BO no ciennansHocTH 21.05.04 T'opHOE memo.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

JucuumnuHa KOHCTPYKIIMOHHBIE W MHCTPYMEHTAJIbHBIE MaTepuajibl B TOPHOM
MIPOU3BOJICTBE BXOJIUT B 0053aTEIbHYIO YacTh Y4eOHOr o 11aHa 00pa3oBaTesIbHOM MPOrpaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

I'eonorus

®dusuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

I'opHble MalHbI 1 000pyI0OBaHHE

[IpoekTupoBaHue 000raTUTENBHBIX (GaOdpUK

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B  pesymbrare ocBoeHus ~ gucHUIUIMHBL  (Monyns) — «KOHCTPYKIIMOHHBIE U
UHCTPYMEHTAJIbHbIE MaTepualibl B TOPHOM IPOM3BOJACTBE» O00ydaroluiicss AOoKeH o0nanaTh
CJIEIYIOIIMMU KOMIIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-5 CnocobeH MNpUMEHSITh METOAbl aHaln3a, 3HaHUS 3aKOHOMEPHOCTEH TMOBEIACHHUS,
ynpaBneHHﬂ CBOIZCTB&MI/I FOpHI)IX HOpOI[ U COCTOAHHEM MaCCHUBa B HpOHCCCﬂX Z[O6I)I‘II/I %1
nepepaboTKHU MOJIE3HBIX UCKOMAEMBIX, a TAK)KE MPH CTPOUTETHCTBE M IKCILTyaTalliy MOI36MHBIX
00BEKTOB

OIIK-5.1 AHanu3upyer ¢usuko-reorpaduyeckue, IIPUPOJHO-TEOJIOTHYECKHUE,
HMHXEHEPHO-TEOJIOTUYECKUE U TUAPOT€0IOTHYECKUE YCIIOBUS, BIUAIOIIUE HA
COCTOSIHME MacCHBa FOPHBIX MTOPOJ

OIIK-5.2 OneHuBaeT M MPOTHO3MPYET TEOMEXaHWYECKHE IIPOLECChl B IpOIecce
CTPOUTENILCTBE U IKCILTYaTallMU OI3EMHBIX 00BEKTOB

OIIK-6 Croco0OeH TpHMEHATh METOABl aHaIW3a W 3HAHWUS 3aKOHOMEPHOCTEH ITOBEJACHUS H
yIpaBlIeHUS] CBOWCTBAMU TOPHBIX TOPOJ M COCTOSHHEM MacCHMBa B TpoIleccax J0ObIYH U
nepepadOTKU TBEPABIX TMOJIE3HBIX MCKOIMAEMbIX, a TaK)K€ MPH CTPOUTEIHCTBE W JKCIUTyaTalluu
[IOI3€MHBIX 00BHEKTOB

OIIK-6.1 Cucrematuzupyer METOAbl IPENECIbHOIO HAMNPSKEHHOIO  COCTOSIHUS
MacCHUBa FOPHBIX ITOPOJ

OIIK-6.2 Brageer wHXEHEPHBIMM M TEXHOJIOTMYECKUMU METOJAMM YIIPABICHUS
T€OMEXaHUYECKUMU MPOLECCaMU




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas pabora — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynuTopHas — 0,7 akaJl. 4acoB;

— camocrosiTenbHas pabora — 131,4 akan. 4acos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyIero
=
B aKaJl. 4acax 5 Bung KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) E B . p Kon
> 3 © | camocrosaTensHOH | ycreBaeMOCTH U
JUCLIATUINHBI N [ . | komnerenunu
Q & paboThI TIPOMEKYTOYHOMH
na6. | mpakr. | € 8 TeCTALN
Jlek. S s arrecran
3aH. 3aH. | U &
1. Pazgen OOmme cBeneHus o
CTPOCHHUH, CTPYKTYpe u
CBOICTBAaX MaTepHaJIOB.
1.1 OcHOBHbIE HOHSTHSA. CaMmocrosTensHoe
Llenp u 3a1a4n M3yYeHre yueOHOH OIIK-5.1
HCIUIUIAHBIL. U Hay4YHOH '
?(naccmbm(aunﬂ 2 2 10 JIUTE }EliT bI Tposepia OIIK-5.2
PatTypbl. KOHCIIEKTOB OIIK-6.1
MaTepHajoB. Crpoenue IonroroBka k OIK-6.2
KPHUCTATHIECKUX MIPaKTHYECKOMY '
BEIIECTB. 3aHATHIO.
CaMmocrosTensHoe
1.2 Knaccudukanus - TIposepka OIIK-5.1
u3ydeHune yaeOHon -9.
MarepuaioB. duznueckue, o KOHCIIEKTOB,
MeXaHUYEeCKHe A aCueTOB U OIIK-5.2
’ . 3 10 JIMTEPATYPHI. P OIIK-6.1
TEXHOJIOTHYECKHE CBOWCTBA pe3yabTaToB
IoaroroBka Kk OI1K-6.2
MaTepHaJoOB M METOJbl HX MPaKTUYECKUX
MIPaKTHYECKOMY
OIIpeIeIeHHSI. pabot
3aHATHIO.
CamocTosaTenbHoe Mposepka
u3ydeHue y4eOHOH POBEP OIIK-5.1
. KOHCIIEKTOB,
13 Kpucrammmzanus, Y Hay4HOH OIIK-5.2
pacueToB u
KpHCTaTTHIeCKast 20 JIUTEPATYPBI. OIIK-6.1
CTPYKTYpa 1 JeeKThI IToaroroBka k PESYJIbTATOB OIIK-6.2
PYKTYP ’ MTPAKTUYECKUX '
MIPaKTHYECKOMY
pabor
3aHATHIO.
Wroro no pazaeny 2 2 40
2. Pazmen Mertamisl U CIUIaBBI
Ha MX OCHOBE.
CamocrosTensHoe OIIK-5.1
u3yueHue y4eOHOH OIIK-5.2
2.1 Tlomy4eHue YyryHa JIUTEPaTyphL. IIposepka '
i IV 3 1 | 10 PaTyp PoBep OIK-6.1
CTaJIH, LIBETHBIX METAJLIOB. IoaroroBka k KOHCITIEKTOB
OIIK-6.2
MIPAKTUYECKUM
3aHATHSM.




CaMOCTOATEILHOC

2.2 dazoBble " H3ydeHHe yueOHOM Tposepia OIIK-5.1
CTPYKTYpHBIC U Hay4HOH KOHCIIEKTOB, OIIK-5.2
MpEBpaNIeHUss B CIUIABAXx. 0,5 0,5 15 JIMTEPATYPHI. pactetos i OIIK-6.1
Huarpamma COCTOSIHUSA IloaroroBka k PE3YIIbTATOB OIIK-6.2
crwiaBoB. CTaju U 9yT'yHBI. [PaKTHYECKHM HpaKTIgIeCKHX
3aHATUSAM. pabot.
CamocrosTensHoe N
u3yueHue yuebHoit posepka OIIK-5.1
2.3 Vhpasienue ¥ HAy4HOM KOHCTICKTOB, - 1G1K-5,2
CBOWMCTBAMH  CIUIABOB U 0,5 0,5 15 JUTEPATYPEL PACHETOB 1 OIIK-6.1
U3ICIIHIL. IMoaroroBka k PE3yIIbTATOB OIIK-6.2
HPaKTHIECKHUX
MPaKTHYECKHM pacor.
3aHATHSM.
Wroro no pazaery 2 2 40
3. Pasgen Hemeramumueckue
KOHCTPYKI[MOHHBIE MaTepHAJIbI
CamocrosTensHoe N
U3yYeHue yueOHOM bosepka OIIK-5.1
U Hay4HOH KOHCIICKTOB, OIIK-5.2
3.1 Crekimo 6 JIUTEPATYPBL DacteToB 1 OIIK-6.1
TToaroroBska k PC3yILbTATOB OIIK-6.2
MPaKTHYECKHM HpaKTIgIeCKHX
3aHITHSIM. pabot.
CamocrositespHoe
H3ydeHHe yueOHOM OIIK-5.1
3.2 H W Hay4HOH OIIK-5.2
. €OpraHUYEeCKHUE .
CTPOUTCIbHbIC MaTEPUATHI 6 JINTEPATYPBL VYerasrii onmpoc  |OINK-6.1
IMoaroToBka kK OIIK-6.2
MPaKTHYECKHM
3QHATHSIM.
CaMocCToATeNnbHOE N
u3yJeHune yaeOHoi PoBepKa OIIK-5.1
3.3 Pa3pbIxieHHEIE, Y Hay4HOH KOHCHEKTOB, | OTK.-5,2
JTUCTICPCHBIC M KaMCHHBIC 6 JIUTEPATYPHI. pactctTos i OIIK-6.1
MaTepHabl IlonroroBka k nI;)ZicyTJ;L::cTI?;x OIIK-6.2
MPaKTHYECKHM paGor.
3QHATHSIM.
CaMocCToATenbHOE
U3yYeHue yueOHOM OIIK-5.1
W HAy4YHOU OIIK-5.2
f/I.:TepI/IaJIBI Hommieprie 6 /HTCPATYPEL. KOH}?COF?:IE’T‘?B OIIK-6.1
IMoxaroroBka K ' OIIK-6.2
[PAaKTHYECKUM
SaHSATHSM.
CamocTosiTenbHOE
U3yYeHne yueOHOM OIIK-5.1
W HAy4YHOU Tposepka OIIK-5.2
3.5 Kepamuka 6 JIMTEPATYPBL. COHCIICKTOR OIIK-6.1
IToaroroska K OIIK-6.2
[PAaKTHYECKUM

3aHATHAM.




CaMoCTOsTENBHOE Iposepka
u3ydyeHue yaeGHON PoBep OIIK-5.1
N KOHCIIEKTOB, OT1K-5.2
1 HayHHon ACUETOB M '
3.6 lIpeBecHbIe MaTepHAIbI 6 JIMTEPATYPHI. pe3 LTATOR OIIK-6.1
IToaroroska Kk pesy OIIK-6.2
HPaKTHIECKHUX
MIPaKTHIECKHM
pabor.
3AHATHSIM.
CaMOCTOSITEIbHOE
u3yueHue yuebHoit OIIK-5.1
1 HAY9IHOH OIIK-5.2
87 Maootpuopoune o | amon | o oo
P IToaroToBka K OIIK-6.2
MPaKTHYECKHM
3aHATHSIM.
CaMOCTOSITEIbHOE Mposepka
u3ydeHue yueOHon POBCp OIIK-5.1
o KOHCIIEKTOB,
1 HAY9IHOH ACHETOR 1 OIIK-5.2
3.8 Bsoxymiie maTepuaibl 6 JUTEPATYPBHI. pe3 IBTATOR OIIK-6.1
TloaroroBka K pesy. OIIK-6.2
MIPaKTHIECKUX
[PaKTHYECKUM
pabor.
3aHATHSIM.
CaMOoCTOSITEIbHOE Mposepka
u3ydeHue yueOHon POBCp OIIK-5.1
o KOHCIIEKTOB,
W HAYYIHOH ACETOR I OIIK-5.2
3.9 Pe3uHOBBIE MaTepHalIbl 3,4 JUTEPATYPBHI. pe VL TATOR OIIK-6.1
IToaroroska K pesy OIIK-6.2
MIPAaKTHIECKUX
[PaKTHYECKUM
pa0or.
3aHATHSIM.
Hroro no pazneny 51,4
HWroro 3a cemectp 4 4 131,4 3a4€T
Hroro nmo gucuuininge 4 4 131,4 3a4eT

5 Oopa3oBarte/ibHbIE TEXHOJIOTHH

B mponecce mpenojaBanus JUCHUIUIMHBL «KOHCTPYKIIMOHHBIE M HWHCTPYMEHTAJIbHBIE
MaTepHalbl B TOPHOM JIeJie) TPUMEHSIOTCS TPAAUIIMOHHAS U HHTEPAKTUBHBIC TEXHOJIOTHH.

JlekuMu NPOXOJAT Kak B TPaJAMLMOHHOW (opme, Tak U B ¢dopMme Jekuui-decen, rue
MaTeprall OpPUEHTHPOBAaH Ha W3JI0KEHHWE U OOBSICHEHHE CTYACHTaM Hay4YHOW HHQOpMaIu,
HOJyIeXKAIEeH OCMBICICHUIO M 3aIIOMUHAHHUIO.

JIeKIIMOHHBIN MaTephall 3aKpervIsieTcss B XOJe MPOBEACHUS MPAKTHYECKUX padoT, Ha
KOTOPBIX BBIOJIHIOTCS TPYIIOBbIE MM WHAWBUyalIbHbI€3aJaHHs 110 IPOHICHHOM TeMe.

[Tpu mpoBeIeHUN MMPAKTHYECKUX 3aHATHH UCIIOIB3YETCSI METOJT KOHTEKCTHOTO O0yUYCHHUS,
KOTOPBII MO3BOJIIET YCBOUTh MaTEpUall IyTeM BbISBICHUS CBSI3eH MEXIy KOHKPETHBIM 3HaHUEM
U €ro IPUMEHEHHEM.

B xauecTBe HHTEPAKTUBHBIX METO/I0B 00yUEHUS HUCIIOIB3YIOTCS:

- omepexarolias caMocCTosiTeNbHass paboTa W paboTa B KOMAaHJE IpPHU BBINOJIHEHUU
NPaKTUYECKUX padoT;

- mpobnemMHOe 00ydeHHe TpU TMOMCKe WH(POPMAIMOHHBIX HCTOYHUKOB, COCTABICHUH U
HalnMcaHuM pedepara Mo MoTy4eHHBIM HHIUBHUYaIbHBIM 33 JaHUSM.

Taxk >xe npumMeHseTcs:

1. ucnonp3oBaHue B yueOHOM Ipolecce yueOHbIX (PHIIEMOB;

2. 4acTh 3aHATHUH JIEKIMOHHOTO THUIA NPOBOAATCA C MCIOJb30BAaHMEM IPE3CHTALUH,
BBITIOJTHEHHBIX C MOMOIIBIO IPOTrPaMMHOT0 poayKTa PowerPoint;

3. UCTIOJIb30BAaHNE BUPTYAIbHBIX JIJAOOPATOPHBIX padOT.



[lepenaya HEOOXOOUMBIX TEOPETUYECKUMX 3HAHUNM U (OPMUPOBAHHE OCHOBHBIX
NPEeCTaBICHUN 110 KypCy MPOUCXOAMT C HCIIOIB30BaHUEM MYJIbTUMEIUITHOTO 000pyI0BAHUS.

CamocrosiTenbHass paboTa CTYJEHTOB HamlpaBlieHA Ha 3aKpEIUICHHE TEOPETUYECKOTro
MaTepHuaia, H3JI0KEHHOIO IIperojaBaresieM, Ha NpopabOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITEJIBHOE M3Y4YEHHE, Ha IOArOTOBKY K THPAKTUYECKUM 3aHATHSM, BBIIIOJIHEHUE
JIOMAIIIHUX 33/1aHUl, Harucanue pedepara, MoJroTOBKY K KOHTPOJIBHBIM pab0oTaM U HTOTOBOMY
3a4eTy M0 JUCLUHUILIMHE.

B kadecTBe OLIEHOYHBIX CPEICTB Ha IPOTSKEHMM CEMECTpPa HMCIOJIB3YHOTCS: YCTHBIN
OIIPOC, TECTUPOBAHUE, TUCbMEHHBIN OMPOC, KOHTPOJIBHBIE PA0OTHI CTYIEHTOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAaMOCTOSITeJIbHOI PadoThl 00y4YaroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHoYHbIE CPeCTBA JISA POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHBI B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:

1.3emckoB, 1O. II. Marepuanosenenue / FO. Il. 3emckoB. — 2-¢ wu3m., crep. —
Cankt-IlerepOypr : Jlamp, 2024. — 188 c¢. — ISBN 978-5-507-48829-2. — Tekcr :
3JICKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/364784 (mata obpamienus: 21.04.2024). — Pexum goctyna: s
aBTOPU3. IOJIb30BATEIICH.

2. Canynos, C. B. MarepuanoBenenue : yaeonoe nocooue / C. B. CamynoB. — 2-¢ u3j.,
ucnp. u gon. — Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-8114-1793-3. —
Tekcr: oanekrtponHwid / Jlamp : snekTpoHHO-OMOnmoreynas cuctema. —  URL:
https://e.lanbook.com/book/211805 (mata oOpamienus: 21.04.2024). — Pexum goctyna: s
aBTOPH3. NIOJIb30BATEIICH.

3. Koncrantunosa, M. B. OcHoBbl MarepuanoBeneHus : yuebHoe nocobue / M. B.
KoncrantnaoBa, E. A. T'ycesa. — MHpkyrck : MPHUTY, 2019. — 130 c¢. — ISBN
978-5-8038-1431-3. — Tekcr : anekTpoHHBIH // JIaHb : 27IeKTPOHHO-OMOIMOTE Has cucTeMa. —
URL.: https://e.lanbook.com/book/217379 (nara oopamienus: 21.04.2024). — Pexxum goctymna:
JUISL aBTOPH3. MOJIb30BaTENEH.

4. MarepuanoBenenue : yueOHuk / O. A. Macanckuii, A. A. KosaneBa, T. P.
I'masmanmmHza [u ap.]. — Kpacnosipck : COY, 2020. — 300 c. — ISBN 978-5-7638-4347-7. —
Texkct : oanexktpoHHsldi / Jlanb :  2nexkTpoHHO-OmOmmoreyHas cuctema. —  URL:
https://e.lanbook.com/book/181640 (mata oOpamienus: 21.04.2024). — Pexum goctyna: s
aBTOPH3. IIOJI30BATEIICH.

I'yceBa, E. A. Marepuanosenenue : ydeOHoe mocobue / E. A. I'yceBa, M. B.
KoncrantunoBa. — Upkyrck : UPHUTY, 2020. — 250 c¢. — Tekcr : anexkTpoHHbIH // Jlanb :
ANIEKTPOHHO-OMOmoreunass cucrema. — URL: https://e.lanbook.com/book/325160  (mara
obparmenust: 21.04.2024). — Pexum goctyna: AJiss aBTOPHU3. MOJIH30BaTENCH.
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1. IlepeBeproB, B.I1. MarepuanoBenenue : ydeOHoe mocodue / B.II. IlepeBeproB. —
Camapa: CamI'VIIC, 2016. — 136 c. Pesxum mocryma: https://e.lanbook.com/book/130341

2. Tlacrormra, O.B. Marepuanioseaenue: yaeoHoe mocooue / O.B. [Tacrotnna. —
Munck: PUTIO, 2018. — 264 c¢. — ISBN 978-985-503-790-4. Pexxum noctyna:
https://e.lanbook.com/book/131800

3. H.B. lllybmna MartepuanoBeneHne B ropHOM MammHOCTpoeHun M: M3n-8o MITY,
2000.-272 c.

4, ®eruco I.I1., Kapnman M.I. MarepuanoBeqeHue W TEXHOJIOTHS METAJUIOB:
VuebOuuk. M.: Briciias mkoma, 2002.
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1abopaTOPHBIX MCCIIeIOBaHU: YueOHoe mocooue st By30B. — JI.: Heapa, 1990.
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1. MarepuanoBenenue. MaTepuanoBeIeHHE 1 TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPUAIIOB
: MeToanueckue ykazanus / coctaurenu . A. IBanos [u ap.]. — Cankr-IlerepOypr : CIIOI'Y
I'A, 2020. — 60 c. — TekcT : neKTpoHHBIN // JIaHb : 35IeKTpOHHO-OMOINOTEeYHAs cCCTeMa. —
URL.: https://e.lanbook.com/book/145277 (nmata obpamenus: 21.04.2024). — Pexxum gocryma:
JUIsl aBTOPH3. TOJIb30BaTEIIEH.

2. HlagpynoBa M.B., I'myxoBa A.IO., I'opnoBa O.E. MarepuanoBeneHue: MpPaKTUKYM.
Yyebnoe mocobue s crymeHToB cnerumanbHocTH 130405 «OOoramieHne  IMOJIC3HBIX
uckonaembix». Marauroropck: 'OY BIIO «MI'TVY», 2006. — 168 c.

3. KoHcTpyKIIMOHHBIC U MTHCTPYMEHTAIbHBIC MaTepUaIbl B TOPHOM TIPOU3BOICTBE :
npakTukyMm [ais By3oB] / H. H. Opexosa, H. B. ®aneesa, H. B. 'Mbi3una ; Marautoropckuii roc.
texHuueckuid yH-T uMm. I'. . HocoBa. - Marauroropck : MI'TY um. I'. . Hocosa, 2020. - 1
CD-ROM. - 3ari. ¢ TUTYIL. 9KpaHa. - TeKCT : 3JIeKTpOHHBIH. (0Opa3oBarenbHbiii optanr MI'TY.
Pexxum nocryma: https://newlms.magtu.ru/ )

4. Yepkacos, P.B. Marepuanosenenue. [IpakTikym : yueOHO-METOHUECKOE mocooue /
P.B. YepkacoB. — Jlunenk : Jlunenkuii I'TTY, 2018. — 66 c. — ISBN 978-5-88526-975-9.
Pexxum nocryma: https://e.lanbook.com/book/

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

http://www.mining-enc.ru/ T'opHas SHIHUKIOIE IS

http://www.miningexpo.ru/ I'opHompoMbIUIeHHbIH TopTan Poccun

http://www.giab-online.ru/ T'opHslii HHOPMAIMOHHO-aHATUTHYECKHUIT OIOIIIETCHD

http://www.catalogmineralov.ru/ Karanor munepainos

https://mwork.su/ MapopmMamoHHO-aHATUTHIECKHIA TOPTAT JJ1sl TOPHSKOB

http://www.geoinform.ru/ MupopMannOHHO-U3ATEABCKUI IEHTP IO TEOJOTHH |
HEIPOIOIb30BAHHUIO

http://k-a-t.ru/materialovedenie/l/index.shtml MarepuanoBenctue

https://supermetalloved.narod.ru/lectures materialoved.htm MatepuanoBeneHue

IIporpaMmMHoe 00ecnieyeHne

Haunmenosanue [10 Ne roroBopa CpoK JelCTBHS TUIICH3UH
. cBO0OO/IHO
r2ip pacmtpoctpansemoe [10 Oeccpouno
MS Office 2007 Professional Ne 135 ot 17.09.2007 6eccpodHo
[Iporpammuoe obecrieueHue st
aHaJIn3a MUKPOCTPYKTYPHI K-76-14 or 17.11.2014 6eccpoyHO

MTOBEPXHOCTHU TBEPBIX TEI
DJIEKTPOHHBIE TIAKATHI 110
nucuuiHe "MarepuanoBeienue”
DNEKTPOHHBIE IIJIAKaThI IO
nucrumonae "TexHonorusa K-278-11 or 15.07.2011 0eccpovHO
KOHCTPYKLIIMOHHBIX MaTepHaJioB"
DNEeKTPOHHBIE MJIaKaThl IO KYpCy
"TeXHOIO0rusl KOHCTPYKIIMOHHBIX K-227-12 or 11.09.2012 6eccpodHo
MarepuajioB"

K-278-11 ot 15.07.2011 0eccpovHO
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IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAILMOHHBIE CIIPABOYHbIE CHCTEMbI
HazBanue kypca Ccbuika
Harmwmonanbuasa
MH(POPMAIIMOHHO-aHATIUTUYECKAsl CUCTEMa —
Poccuiickuil mHAEKC HAYYHOTrO LUTUPOBAHUS
(PUHLL)
Nudopmannonnas cucrema - EgmHoe okHO
J0CTyna K HH(QOPMAIMOHHBIM pecypcam
ITouckoBass cucrema Axagemusi Google
(Google Scholar)
DnexTpoHHas 0a3a MEPUOAUYECKUX W3JIaHUN
East View Information Services, OOO | https:/dlib.eastview.com/
«MBUC»
@enepalibHOE TOCYIapCTBEHHOE OOJIKETHOE
yupexxaenne  «Denepanpubiii  mHcTuTyT | URL: http://www1.fips.ru/
MIPOMBIIITICHHON COOCTBEHHOCTH
DnekTpoHHbIe pecypcebl oubmmorekn MITY
nMm. I'.1. HocoBa
MexnyHapoiHas pedeparuBHas u
MIOJHOTEKCTOBas CIpaBoYHas 0Oa3a maHHBIX | hitp://scopus.com
HAYYHBIX H3TaHUH «SCOPUS»
MexnyHaponHas 0a3a  HOJTHOTEKCTOBBIX
KypHasioB Springer Journals
MexnyHaponHas ~— KOJUIGKIMSI — Hay4dHBIX
MPOTOKOJIOB IO Pa3IMYHBIM OTpacysiM 3HaHu# | http://www.springerprotocols.com/
Springer Protocols
Poccuiickas ['ocynapcTBenHas 6u0anorexa.
Karanoru
0a3a JTaHHBIX IATEHTHOTO MOUCKa - 0a3a
naugbix Orbit Premium edition
9 MaTtepuajibHO-TeXHHYeCKoe o0ecrevyeHne TUCIUTLTHHBI (MOTY 1)

MarepuanbHO-TEXHHUECKOE 0OecIieueHUe JUCIUIUINHBI BKITFOUAET:

Jlekumonnas aymutopus 104: MynpTuMenuiiHbie CpeACTBa XpaHEHHWs, IMepeladyd U
npecTaBieHus yueOHol nHopmau

Jlaboparopus oboramieHus mojie3HbIxX uekormaeMbix 013 1.: MukpocKoIbt

2. Konnexiust KaMeHHOTO MaTepuana

3. MoHTHpOBaHHBIC IITU(BI

4. OOpa31bl MOPOILIKOBBIX MAaTEpPHAJIOB

5. OT4eTh MO0 MUHEPATOTHIECKOMY aHAIM3y METHO-IIHHKOBBIX Py

6. UepTeku OCHOBHOT'O U BCIIOMOTaTEIbHOTO 000PYA0BaHUS

7. Bechl

8. pH-metp

9. BUHOKYJISIPHBIC JTYIIBI

JlaGopatopus 9: Ananuzarop uzobpaxenus Munepain C-7

KommnberoTteprsiit kinace :Ilepconansabie kommbioTeps! ¢ makerom MSOffice, Beixomom B
WHTepHeT M C JIOCTYIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTENbHYIO Cpeay
YHHUBEPCHTETA

Ayautopun IS CaMOCTOSITENIbHOM paboThl: KOMIBIOTEPHBIE KIIACCHI; YUTAIBHBIE 3aJIbl
oubmmoreku : IlepconanbHble KOoMIbIOTEPH ¢ makeroM MSOffice, Beixomom B UHTEepHET U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

[Tomemenne ana  XpaHeHHs ©  NPOPUIAKTHYECKOTO OOCITYy)KMBaHUS y4eOHOTO
obopynoBanus: CTeNIaxu Ui XpaHeHUs! yueOHO-HATIISTHBIX TOCOOUH U y4eOHO-MEeTOANYECKOM
JIOKYMEHTaI1H.

URL: https://elibrary.ru/project risc.asp

URL: http://window.edu.ru/

URL: https://scholar.google.ru/

http://magtu.ru:8085/marcweb2/Default.asp

http://link.springer.com/

https://www.rsl.ru/ru/4readers/catalogues/

https://www.orbit.com/
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ITpunoxxenue 1
6. YueOHO-MeTOANYeCKOe o0ecTieyeHrne CAMOCTOATEILHOH padoThI CTY/ICHTOB

[To nucuunnmue «KOHCTPYKUMOHHBIE U UHCTPYMEHTAIbHBIE MaTEPUAbl B TOPHOM JIECIIE»
IpelyCMOTPEHA ayIMTOpHAsl U BHEAYJUTOPHAs CaMOCTOATEIbHAs paboTa 00y4YaroluXCs.

Bunbr camocTosiTensHOM padoThl (00bEM YacoB, OTBOAMMBIX Ha CAMOCTOSITEIILHYIO padoTy
1o yuyeOHOMY TuTaHy — 74,249acoB):

OueHouHble CpeACTBA IS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH, MPOMEKYTOUHOMN
aTTECTallMU [0 UTOraM OCBOEHMS! TUCIUIUIMHBIL.

Pasznen/ tema Bun camocrosTeapHoON Komn-Bo
DOpMBI KOHTPOJIA
JHACIHATIINHEI paboThI 4acoB
1. Pasnen OOmue ceeneHus
0 CTPOEHUH, CTPYKTYpPE U
CBOMCTBax MaTEPHAJIOB.
1.1. Tema OcHOBHBIE [ToaroroBka K JeKIuu 3 BxonHoe tectupoBanue
nouaTus. Lens u 3agaumn
JHACIUATLINHEL
Knaccudukanms [IpoBepka KOHCITEKTa
IloaroroBka k
MarepuanoB. CTpoeHue N Pabota Ha npakTuyeckom
MpakTHYecKkon padore 1
KPUCTAJUTHYECKUX 3aHATHH
BEIIICCTB.
1.2. Tema Knaccudukanus 5 VYcTHBIR onpoc
IloaroroBka K JISKIIHH
Marepuanos. Pusnyeckue,
MEXaHHYECKHUE,
. IloaroroBka k [IpoBepka KOHCITEKTa
TEXHOJIOTHYECKHE CBOICTBA
MIPaKTUYECKUM paboTam Pabora Ha npakTHuecKoM
MaTepHanoB U METObI UX
2,3 3aHATHH
OTIpeJICTICHUSI.
1.3. Tema Kpucrannuzanus, 5 o
VYceTHBIT onpoc
KpucTaunueckas ctpykrypa | [loaroroBka k Jekiuu
U J1e(DEeKTHI.
ITo pa3nen IToaroroRrka k 1 .
pasielty A N [IncemenHsIit orpoc
KOHTPOJIbHOM paboTe
Hroro no pazneny 14
2. Paznen Merasuiibl u
CILJIABBI HA HX OCHOBE.
2.1. Tema Ilonyuenue 2
YyryHa, CTaju, [[BETHBIX IloaroroBka k JIEKIUU VYcrHbll onpoc
METaJIJIOB.
2.2. Tema ®azoBbie u 6
CTPYKTYPHEIE IIpEeBpaIcHUS N
PYKTYP PeBpatll YeTHBIT onpoc
B ciiaBax. Jlmarpamma IloaroroBka kx €KUM
cocTosiHMs criaBoB. Ctanm
Y YyTYHBIL.
2.3. Yrpasienue 4
CBOICTBaMH CIIJIABOB U IloaroroBka kx €KUM
A3CIINH.
ITo paznen IloaroroBka x 2 .
pasAcIy A . [IncemenHBI OIpoc
KOHTPOJIbHOW paboTe
Hroro no pasneny 14




3. Paznea
Hemeranmnuueckue
KOHCTPYKLIMOHHBIE
MaTepHuabl
3.1. Tema Crekiio TloaroroBka K JIEKIIUH. 4 VYcrHblii onpoc
[TpoBepka KOHCTIEKTa
[Toaroroska k
N Pabora Ha mpakTHYeCKOM
MpaKTU4ecKon padote 6
3aHSTHU
3.2. Tema Heoprannueckue 6 YcTHBIN onpoc
[ToaroroBka K neKuu
CTPOUTEIIbHbIE MaTEePHAIIbI
IIpoBepka KOHCIIEKTa
[ToaroroBka k
N PaGora Ha npakTuueckom
MpakTU4eckon padore 7
3aHSTUN
3.3. Pa3prixiieHHbIE, 6 YcrHbIii onpoc
[ToaroroBka K neKIUU
JIUCTIEPCHBIC U KAMEHHBIE
MaTepuabl [IpoBepka KoHCIIEKTa
IloxaroroBska k
N PaGora Ha npakTHuuecKom
IpaKTU4ecKoi padore 6
3aHSITHU
3.4. Tema 6 YcrHblii onpoc
[ToaroroBka K JeKIuu
ITonumepHsble MaTepUaIbI
[IpoBepka KoHCIIEKTa
[ToaroroBka k
N Pabora Ha npakTHyeckom
MpaKTU4ecKon padore 8§
3aHITHU
3.5. Tema Kepamuka 2 VYcrHbIl onpoc
[ToaroroBka K JeKuuu
3.6 Tema JIpeBecHbie 6 YCTHBIN ompoc
[TonroroBka K JeKIUU
MaTepuabl
[IpoBepka KOHCIIEKTa
[ToaroroBka k
. PaGora Ha mpakTHuecKoM
IIpaKTUYEeCKOH paboTe 8
3aHSTUN
3.7. Tema 4,2 .
YeTHBIT onpoc
[Tnenkoobpasyromue u [ToaroroBka K JIEKIIUU
CMa304YHbI€ MaTepUAIIbI
3.8. Tema Bsoxymue 6 VYeTHBIT onpoc
[TonroroBka K JeKIuu
MaTepuabl
[IpoBepka KoHCIIEKTa
IloaroroBka x
. PaGora Ha npakTHuecKoM
IpakTU4YecKoit padbote 9
3aHSATUN
3.9. Tema Pe3nnoBrie TloaroroBka k jgexmu 6 YcrHbIi onpoc
MaTepHuabl
IloaroroBka x ITpoBepka koHCTIEKTA
MpaKTU4IecKon padore 9 PaGora Ha mpakTHYECKOM
3aHSATUN
HToro no pasgeny 46,2
HToro nmo jucuunInge 74,2 3ayer
Tema 1.
1. [lepeuncnure OCHOBHBIE OTJIMYHUS XUMUYECKOH U (u3nueckoil cszell. Kak Buj cBsizu
CKa3bIBAETCsl HA CBOMCTBAX BEILECTB?
2. Urto Takoe kpucTajumueckas pemerka? OnuumTe OCHOBHbBIE TUIIBI perieTok bpase.
1 Kaxkue xpucramumueckue peneTky Ha3bIBatoTCs UICAIbHBIMU U pEAJIbHBIMU?
2. OnuimmTe KpUCTaUTMIECKOe U aMOPPHOE CTPOSHUE BEIIECTB.
3 HazoBuTe 0CHOBHBIE TPYIIIBI KPUCTAINTUYECKUX BELIECTB.




4. Yro Takoe «aHU30TPONHUs» (PU3MUECKUX CBOUCTB?

5. Onumure aMoOpPHO-KPUCTATITHIECKYIO CTPYKTYPY.

Tema 2.

1. Kakue BemecTBa Ha3piBatoT MeTayutamMu? [lepednciinte u oxapakTepu3yiTe OCHOBHBIE
nepeaessl B METaLTypPTyu.

2. L{BeTHBIC U peIKUE METAJLIbl: OCHOBHBIE CBOMCTBA M 00JIaCTh TPUMEHECHHSI.

3. Mertammdeckne TOPOIIKOBbIE MAaTepHAIIbl: CIOCOOBI MOTyYeHHs, 00pabOTKH,
JIOCTOWHCTBA U HEIOCTATKH.

4. Knaccugukaius MeTammuecKuX NOPOIIKOBBIX MaT€PHAaIOB MO0 HA3HAUYCHHUIO.

5. Meranmnieckue cTekiIa: 0COOCHHOCTH CTPOSHHSI U CBOMCTB, MOJTydeHHUe, (opMa U3,
00JacTl IPUMEHEHHUS.

6. UyryHsl: crioco0 momydeHus, 00J1acTd MpUMEHEHUs, KilaccupuKanus.

7. Cranu: cnocoObl OMY4YeHHUs, 00JIACTH TPUMEHEHHUS, TPUCYTCTBYIOIINE IPUMECH.

8. Knaccugukaium craiei mo kauecTBy, XMMUYECKOMY COCTaBY, HA3HAUCHHIO.

9. Kakue ocHoBHBIE (ha3bl 0Opa3yroTcs B criaBax? OxapakTepu3yiTe Makpo-, MUKpPO-
CyOCTpYKTYpbl MeTaju1oB. Kakumu MeTojaMu OHM U3y4aroTcst?

Tema 3.

1. Crekio, cocTaB, CTpOCHHE.

2. Knaccugukarus crekour.

3. Uro Ha3biBaeTcs 6eToHOM? OxapakTepu3yiiTe KOMIOHEHTBI O€TOHA: X POJib, TPEOOBAHUS K
kauecTBy. ONUIIATE CTPYKTYpYy OETOHA.

4. CriennanpHble 100aBKH, BBOJUMbIE B O€TOH: Ha3HaYEHUE U IPUMEPHI 100aBOK.

S. Knaccugukarum 6€TOHOB 1O TUIOTHOCTH, CTPYKTYPE M BUJY BSKYIIUX BEIIECTB.

6. Knaccugukaiuy 6eTOHOB 110 BUY 3aIIOJHUTENS, YCIOBUSAM TBEPACHUS U HA3HAYECHUIO.
7. TpeboBanust kK 6eTOHAM U OETOHHBIM CMECSIM.

8. JlaliTe onpeneneHre ropHeIM OpoAaM U MuHepanaMm. Kakue reHeTudeckue TUITbl TOPHBIX
nopon Bbl 3HaeTe? [IpuBeanTe nmprumepsl ropHbIX nopo. Kak ncnonp3yroTcs B HApOAHOM
XO35IICTBE TOPHBIE TOPOABI?

9. [TpuponHble KaMEHHbIE MaTepUalIbl: 00JIACTH UCTIOIb30BaHUS, JIOCTOMHCTBA U
HEJOCTATKHU.

10. Tlepeuncaute BUAbI 00paOOTKH MPUPOJHBIX KAMEHHBIX MATEPHAIIOB U IEPEUNCITUTE
COOTBETCTBYIOIIXE UM I'OTOBBIE U3/EIIUS.

11. CocraB, cTpoeHUE U CTPYKTypa MOJMMEPHBIX BemecTB. Kiaccuukaius mo XuMHiIecKoMy
COCTaBY OCHOBHOM LIETIH.

12. Buasl cBsizell B MaKpOMOJIEKyJaxX MOJIMMEPHBIX BemiecTB. Kinaccudukanus no XuMu4ecKoMy
COCTaBYy COCTaBHBIX 3BCHBCB.

13. OnHOpOAHBIE MOIMMEPHBIE BELIECTBA U COOCTBEHHO MOJUMEPBI: CTPOEHHE, TPOUCXOXKACHHUE.
14. ®u3NUEeCcKoe COCTOSTHUE TTOJIUMEPOB.

15. Opranuueckre NoJUMEPHbIE MaTepHAIIbl: IPUMEPHI MaTepUaIOB, CBOWCTBA U 001acTH
IIPUMEHEHUS.

16. Heopranuueckue noiuMepHble MaTepraibl: IpUMEpbl MaTEpPUAJIOB, CBOMCTBA U 00J1aCTH
IIPUMEHEHUS.

17. IlonmumepHBbIe TUTACTUYECKHE MaTepHaITbI (TIJIACTMACCHI): COCTaB, XapaKTEPUCTHKA MaTePUATIOB
U U31eNIUil Ha UX OCHOBE.

18.  Kiaccudukanus kepaMuKkH.

19. TlomyuyeHue KepaMHUKH.

20.  CsaoiicTBa kepamuku. [IprMeHeHEe KEPAMUKH.

21. CBoiicTBa IpEBECUHBI.

22. Martepuansl U3 ApeBecuHbl. Jl0CTOMHCTBA JPEBECUHbI

23. 3amuTa ApeBeCUHbI OT YBIIAXKHEHUS, 3aTHUBAHNS U BOCIUIAMEHEHUS.

24, Kaxkune MaTepuaibl Ha3pIBAIOTCS «IUIEHKOOOpa3yronuMny? Kakue rpymmsl

IUIEHKOOOPAa3yIOIKX MaTepuasioB BbI 3HaeTe? KakuMi OCHOBHBIMU MOTPEOUTEIbCKUMU
CBOMCTBAMH OHHU JOJDKHBI 00/1a1aTh?



25. OxapakTepu3yiTe KIesre MaTepralbl, UX Ha3HAUYCHHE U 00JIACTH UCTIOIb30BaHUS.

26. OxapakTepu3yiTe rTepMETHKH, UX HAa3HAYCHUE U 00JIACTH UCITOJIH30BAHUS.

25. Kakue marepualibl Ha3bIBAIOTCS «CMa30uHbIMIY? Kakue BHIbI CMa309HBIX MaTEPHAIIOB
BbI 3HaeTe?

26 .  KaxoBbl 001acT IPUMEHEHUS CMA309YHBIX MaceJl, IJIACTHYHBIX CMA30K, TBEPIBIX
CMa304YHbIX MaTEPHUaJIOB, CMA30YHO-OXIAKIAIOIINX KUIKOCTEH?

27. Kakwue BemecTBa Ha3bIBAIOTCS «MUHEPATHLHBIMUA HEOPTAaHUUECKUMU BOKYIUMI»? KakoBa
B 00I1IIEeM ciTydae TeXHOJIOTUs UX nonydenus? Kakue marepuanbl H3roTaBiIMBalOT HA UX OCHOBE?
28 . Kaxue pu3nKo-XxuMU4ecKre MpoLecchl MPOUCXOAT ¢ MUHEPAIbHBIMU HEOPTaHUYECKUMU

BSDKYIIMMU B TIPOLIECCE UX UCMONb30BaHus? Kakyro CTpyKTypy mpecTaBisieT coO0i EMEHTHbII
KaMeHb 1ocJie TBEpACHUS?

29 .  Kakue BspKylIMe Ha3bIBalOTCA «BO3AYHIIHBIMM»? Ha30BUTE rpynmbl BSOHKYIIUX 110
XUMHUYECKOMY COCTaBY.

30.  Kakue marepuanbl Ha3bIBalOTCS «pe3nHOBBIMI»? Kakoii cocTaB MMEIOT pe3HHOBBIE
MaTepuaibl?

31.  Knaccuduxkaius pe3uHOBBIX MaT€pHUaIoB M0 HA3HAYCHHUIO U 00JIaCTH IPUMEHEHHUSL.
32.  Kaxkwue BemecTBa Ha3bIBAIOTCS «OPTAHUYECKUMH BSKYIIMMH BEILIECTBAMUY ?

33. Ilepeunciante OCHOBHbBIE BU/Ibl OPTaHUYECKUX BSKYILIUX BEILECTB.

34.  Kakue marepuaibl H3TOTABIMBAIOT HA OCHOBE OPTaHUYECKUX BSDKYIIHX BEIIECTB?

O0Js1acTy UX UCIIOJIBL30BaHUs?



[Tpunoxenue 2

7. OneHo4YHbIE CPEACTBA /IJIsl NPOBEJEHHUS MPOMEKYTOYHOM aTTeCcTAluU
a) [lnannpyemble pe3y/ibTaThl 00y4eHHs] H OLIEHOYHbIE CPEICTBA [IJI IPOBeAeHHUs MPOMEKYTOYHON aTTeCTAlNH:

Kon Nuaukatop 1oCTHREHUS

N O1ieHOYHBIE CpEICTBa
WHJUKaTOpa KOMIIETEHIIUI
OIIK-5

CrocobeH MMPUMCHATb METOAbI aHAJIN34d, 3SHAHUA SaKOHOMepHOCTeﬁ NIOBCACHMU, YITPABJICHUA CBOMCTBaAMH TOPHBIX MOPOA K COCTOAHUECM MAaCCHBa B
nponeccax I[06I)I'-II/I u Hepepa60TKH ITOJIC3HBIX MCKOITACMBIX, d TAKKEC ITPU CTPOUTCIILCTBEC U DKCILTTyaTalluu ITOJA3CMHBIX 00BEKTOB

OIIK-5.1

AHanuzupyer
¢busuko-reorpapuveckue,
IIPUPOJHO-TEOJIOTHUECKHE,
UHXEHEPHO-TEOJIOTUUECKHE
Y THJIPOT€0JIOTHYECKHE
YCIJIOBUS, BIUSIOIINE HA
COCTOSIHUE MacCHBa FOPHBIX
OpOJ

ITepeuens Bonpocos

Tema 1.1. OcHouble oHsTHs. Llenb u 3anaun qucnumunael. Knaccudukanus matepuanos. CTpoeHue
KPUCTAJIJINYECKUX BEIIECTB.

1. [lepeunicinuTe OCHOBHBIE OTIMYMS XUMUYECKOH 1 pU3NIecKoi cBs3eil. Kak Bu cBs3M CKa3pIBaeTCs
Ha CBOMCTBAX BEIIECTB?

2. Yro Takoe KpucTamandeckas pemerka? OnuimTe OCHOBHbIE THUIIBI pelleTok bpase.

1. Kakue kpucTamimyeckue peeTky Ha3blBaloTCs UACABHBIMY U PEAIbHBIMU?

2. Onumure KpUCTaAIIIMYECKOE U aMOP(PHOE CTPOEHHUE BEILIECTB.

3. HazoBuTe 0OCHOBHBIE IPYNIIBI KPUCTAIUIMUECKNX BEILIECTB.

4. Yto Takoe «aHU30TPOMNUs» PU3NIECKUX CBONCTB?

S. Onumute aMoppHO-KPUCTAITMYECKYIO CTPYKTYPY.

6. UYto noHuMaeTcs 1noj rerepoaecMudeckuM ctpoeHreMm? Kakue Bbl 3HaeTe BElIecTBa ¢ TAKUM
CTpOE€HHEM?

7. UYro Takoe «paza»? Kakue pazoBsie nmpespauieHus Bol 3HaeTe? [IpuBenure npuMepsl.

8. Kak Ha3pIBaeTcs B3aMMOJEMCTBHE CTPYKTYPHBIX COCTABIISIOIIMX BEIIECTBA?

9. [lepeuncnure U oxapakTepu3yiTe BUJIbI B3aUMOJIEHCTBUE CTPYKTYPHBIX COCTABJISIONINX BELIECTBA.

Tema 1.2. Knaccmbmcauml MaTCcpHraJIoB. (I)I/I3I/IQCCKI/IC, MCXaHHUYCCKUEC, TCXHOJIOTNYCCKUEC CBOMCTBa
MaTCepHraIOB U METOJbI UX ONIPEACTICHUA.

1. Kakue marepuaibl Ha3bIBalOTCA «KOMITIO3MIIMOHHBIMMU»? Kakne KOMIO3UTBI Ha3bIBAKOTCS
«uctuHHBIMMY? Kakoil cocTaB 1 cTpoeHre UMeroT KoMno3uThl? [Ipupoia KOMIOHEHTOB.

2. Kakue ocHOBHBIE CBOICTBA XapaKTepU3yIOT Ka4eCTBO MaTepuaia u 00J1acTb €ro NpUMEHEeHUs?
3. Kak cBolicTBa MaTepuana 3aBUCIT OT cTpyKTyphl? [IpuBennuTe npuMepsl.

4. dusnyeckue cporictBa. [lapameTpsl coctosgHus. CTPYKTYpHBIE XapaKTEPUCTUKH.




Kon

WNHnukaTop AoCTHKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETEHIIN I
S. Mexanunueckue cBoiictBa. Harpysku. Jledopmannu u HanmpsoKeHMs.
6. [Tpo4yHOCTHBIE MEXaHUYECKUE CBOMCTBA.
7. Pa3pymienue tTBepapIx Ten. TBepaocTh, HCTUPAEMOCTh U U3HOC MAaTEPUAIIOB.
8. [Tepeuncnure 1 oxapakTepu3yiTe OCHOBHbIE IOTPEOUTEILCKIE CBOMCTBA MaTEpPHUAJIOB.
9. Kak o0ecrieurBaeTcsi KaueCTBO HCIIOJIb3YEMBIX BEIIECTB M MaTepraioB? KakoBbl 3aKOHOAATEIbHbIE
OCHOBBI T'apaHTUH KauecTBa U OezonacHocTy Marepuano? Ilepedncnure rpynmsl nokasaresneil KauecTna.
10.  OxapakTepu3syiiTe OKa3aTeIn Ka4yecTBa COUATBHOTO U TEXHUKO-9)KOHOMHYECKOTO 3HAYCHUSI.
11.  Yro Takoe «cTaHAapTHU3aLMs CBOMCTB» MaTepUaoB?
12. Kakwue sKcIuryaTtaiiiOHHBIE YCIOBHUS BOZHUKAIOT IPU IPUMEHEHUH MaTEPUAIIOB?
Tema 1.3. Kpucrammu3zamnus, KpUCTaJUIMIECKask CTPYKTYpa U 1e(EKThl KPUCTATHYECKON PEHIETKH.
1. Kak Ha3pIBaeTcs 11000€ OTKJIOHEHHE B KPUCTANIMUYECKOM peleTKe OT UealIbHOI0 CTPOSHUA?
2. Kakwue tumsl 1ehekToB 1o reoMeTpuuecKUM pU3HaKaM Bbl 3HaeTe?
3. Kakyto cTpykTypy MOTYyT UMETh TBEp/Ibl€ MaTEpHUaIbI?
4. OxapakTepu3yiTe Makpo-, MUKPO- U CYOCTPYKTYPbl KPUCTAIJINYECKUX BEIIECTB.
OIIK-5.2 OnenuBaet u nporHo3upyer | [Ipumepsl TeCTOBBIX BOIPOCOB

reoMeXaHHUECKUE TPOIIECCHI
B IIPOIIECCE CTPOUTEIILCTBE U
3KCHHyaTaHI/II/I IIOA3CMHBIX
00BEKTOB

na epaneyenmpupoanHoll Kyouueckoll peulemrku KOOPOUHAYUOHHOE YUCIO COCMABIAE.:
a) Kl12;

0) KS8;

B) ['12;

r) Ke.

s epaneyeHmpupo8aHHoll pewlemku 4ucio amomos (6azuc), npuHaoIeIcauux O0O0HOL
KPUCTATIUYECKOU peulemke, PAHo...

a) 1;

6) 2;

B) 4;

r) 6.

Ha pucynke nokazamna cxema usmepenus meepoocmu no Memooy:




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

a) Bukkepca,
0) bpunenns,
B) PokBeina,
r) llopa,

1) Mooca.

K moueunvim depexmam omunocam...

a) BaKaHCHH;

0) KpaeBbIe JUCITOKAIUH;

B) TPaHUIIbI pa3jiena;

') BUHTOBBIE JTUCIIOKAIIUU.

KonTpoJsbHbIe BOPOCHI

1)Tumnbl XuMUYeCKON 1 (PU3NUECKON CBSI3U B BEIIECTBAX (MaTepHasiax)

1. Bap-t KoBaneHTHas cBSI3b U MEKMOJIEKYJISIPHOE B3aUMOJICHCTBUE

2. Bap-t MonHas cBs3b 1 BOAOPOIHAS CBA3b

3. Bap-r Merannudeckas CBS3b U BaH-/1€p-BaalbCOBO B3aUMOJICHCTBUE
2)MexaHnuecKHe CBOCTBa

1. ITpoYHOCTB: NOHATHE U METOJ, OIIPEIETICHHUS

2. TBeprOCTh: MOHATHE U METOJI OTIPEAEIICHUS

3. VY napHasi BA3KOCTb: IOHATHE U METOJI ONIPEAEIEHUS

3) Kpucrannmuzanus

1. Camonpou3sBosbHas Kpuctaumzanus. JleHapur.

2. HecamonpousBosibHast KpUCTAUIM3ALUsSA. 3€pHO.

3. [Tomumopdusm. Annorponusi. MOHO U HAHOKPHCTAILIIBL.

4) BoluepTuTh 3JIEMEHTapHYIO STYEWKY U pacCUUTATh IIJIOTHOCTh YIaKOBKU
1. OLK
2. 'K
3. I1K




Kon

WNHnukaTop AoCTHKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETEHIIN I
5) eekTsl KpUCTATTHMYECKON PEelIeTKH
1. Toueunslie
2. Jluneinue
3. O0BnemMHbBIE
OIIK-6

CnocobeH MMPUMCHATH METOJIbI aHAJIN3a 1 3HAHUA SaKOHOMepHOCTeﬁ MMOBCACHUA U YIIPABJICHUA CBOMCTBaMH TFOPHBIX MOPOA U COCTOAHHUEM MAaCCHBAa B
IIponeccax I[O6I>I‘II/I u nepepa60TKH TBCPABIX ITOJIC3HBIX UCKOITACMbIX, d TAKIKE ITPU CTPOUTCIILCTBE U OKCILTyaTalluU ITOJA3CMHBIX 00BEKTOB

OIIK-6.1

CucremaTu3upyeT METO/1bI
IpeAeIbHOTO HAPSHKEHHOTO
COCTOSIHUSI MACCHBA TOPHBIX
opoJ

Tema 2.1. Ilonyuenue uyryHa, cTanu, HBETHBIX METAJLIOB.

1. Kaxkue BemiectBa Ha3pIBatoT Metayiamu? [lepedncinTe n oxapakTepu3yliTe OCHOBHBIE IIEpEICIIbl B
METaJUTYPTHH.

2. LIBeTHBIC M PEAKHE METAIJIBI: OCHOBHBIE CBOWCTBA M 00J1aCTh IPUMECHEHHUSL.

3. Mertannuieckre OpPOMIKOBBIE MAaTepHAIIBL: CIOCOOBI MOTyYeHHs, 00padOTKH, TOCTOMHCTBA U
HE/I0CTaTKU.

4. Knaccugukarus MeTaImuecKuX MOPOITKOBBIX MaTEPHAaJIOB MO0 Ha3HAYCHUIO.

S. Merannuueckne cTekiia; 0COOEHHOCTH CTPOEHUS U CBOMCTB, MoMydeHue, hopma U3ennii, 001acTu
PUMEHEHHSI.

6. YyryHbl: cr1ocod mosyyeHust, 001acTi NPUMEHEHHs], KilaccuuKanus.

7. Cranu: ciocoObl OTy4YeHHs, 00JIACTH TPUMEHEHHS, TIPUCYTCTBYIOIINE IPUMECH.

8. Knaccugukarum craneif o kauecTBy, XMMHYECKOMY COCTaBY, Ha3HAYEHUIO.

Tema 2.2 ®@a30Bble U CTPYKTYpHBIE IPEBPALLIEHUS B cILIaBax. /luarpamma coctosHus ciiaBoB. Ctanu u
YYT'YHBI.

1. Kakue ocHoBHbIe (pa3bl 00pa3yroTes B cruaBax? OxapakTepu3ynTe Makpo-, MUKPO- U
cyOCcTpyKTypbl MeTayuioB. Kakumu MeTo1aMy OHUM U3y4aroTcst?

2. Kakue cTpykTypHBIe cocTaBismole oopa3yores B cijiaBax? UTo Takoe JTUKBaus?

3. Kakue ¢a3oBbie U CTpYKTYpHBIE IPEBPAIICHUS] MOTYT IPOUCXOIUTH B CILIaBax?

4. Junarpamma coCTOSIHUS CIUIABOB: YTO MTOKA3bIBAET, KAK CTPOUTCS U IPUMEHSETCS?

S. KenezoyrnepoaucTsie CIIaBbl: OMULINTE (Pa30BbIN COCTaB, CTPYKTYPY, AMArpaMMy COCTOSTHUSI.

Tema 2.2. YpaBieH#e CBOMCTBAMH CIIABOB M U3JIEITHIA.




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

1. OnumuTe MeXaHU4eCcKOoe BO3/ICHCTBUE Ha CBOWCTBA BELIECTB U MATEPUAIIOB.

2. OnuiuTe TepMUYECKOE BO3IEHCTBHE HA CBOWCTBA BELLIECTB U MaTEPHAJIOB.

3. OnumuTe TepMOMEXaHUYECKH crI0c00 00pabOTKH /711 U3MEHEHUS CBOMCTB BEIIECTB
MaTepHaloB.

4, OnummTe XMMAKO-TEPMHUYECKUN C1I0c00 00pabOTKH JIsl U3MEHEHHUS CBOMCTB BEIIECTB U
MaTepHaoB.

5. Knaccugukanum craneii mo kauecTBy, XMMUYECKOMY COCTaBY, HA3HAYCHHIO.

6. Kakumu cnoco6amu MoaupUIUPYIOT CTPYKTYPY U CBOWCTBA cTanu?

7. Kak mapkupyrot cranu?

Tema 2.4. Crekio

CrekJ0, coCTaB, CTpOEHUE.

Knaccudukanus ctexoi.

OnTuyeckre cBONCTBA CTEKOI.

Juarpamma (pa3oBbIX epexo10B B KpeMHE3EMe.
Buner negexron crexod.

Crioco0bI nostyueHust 1 00pabOTKU CTEKOJL.

SoukrwndE

Tema 2.5. Heoprannueckue cTpouTebHbIE MaTepHUaIbl

1. Uro HazwiBaeTca OeToHOM? OxapakTepu3yiiTe KOMIIOHEHTHI OETOHA: HX POJib, TPEOOBAHUS K
kadecTBy. OnummTe CTpyKTypy OeToHa.

7. CrneunanbHbie J00aBKU, BBOJAUMBIE B OETOH: Ha3HAUECHUE U MIPUMEPHI 100aBOK.

8. Knaccudukamnumu 6eTOHOB MO MJIOTHOCTH, CTPYKTYPE M BUAY BSDKYIITUX BEIIECTB.

9. Knaccudukanum 6eTOHOB 10 BUAY 3aMOTHUTEINS, YCIOBUSAM TBEPACHUS M Ha3HAUCHHUIO.

10. TpeboBanus K 6eTOHAM U OETOHHBIM CMECSIM.

11. CunukatHble MaTEepHUAaIbl U U3/IENNS aBTOKIABHOTO TBEPACHUS.

12. CtpouTenbHbIE PaCTBOPHI: BUJIbI, IPUMEHECHHE.

Tema 2.6. Pa3peIXjIeHHBIC, TUCTICPCHBIC U KAMEHHBIC MaTECPHAIIBI
1. [aiiTe onpenenenre ropHbIM OpoJaM U MuHepaiaMm. Kakue reHeTHyecKkue TUIbI TOPHBIX TOPOJ BbI
3Haete? [IpuBenuTe nmpuMepsl TOPHBIX MOPoa. Kak NCIonb3yrOTCsl B HAPOTHOM XO3SIHCTBE TOPHBIE TIOPOIHI?




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

2. [TpupoaHbie KaMEHHBIE MaTepHajbl: 00JIACTH UCIIOIB30BAHMUS, IOCTOMHCTBA U HETOCTATKH.

3. [Tepeuncaure BUIBI 00paOOTKH TPUPOTHBIX KAMEHHBIX MaTEPUAIIOB U TIEPEUHUCIIATE
COOTBETCTBYIOIIME UM TOTOBBIE U3IEIHSI.

4. Kaxk npounsBonsTcs ynapHas u abpasuBHas 00pab0oTku KaMeHHoro Matepuaia? Kakue momydaror
daxTypsl kamast? KakoBbl 0071acTH HCIIONIB30BaHMS 00pab0TaHHOTO KaMHS?

5. [Tepeuncaure criocoObl H3rOTOBICHHS IPUPOIHBIX KAMEHHBIX MaTEPHUAJIOB U TTOJy4aeMbI€ BHIbI
U3JIEITAN.

6. OxapaxTepusyiite rpyooo0paboTaHHbIE KAMEHHBIE U3/ U 001acTH UX npuMeHenue. Kakue
TpeOOBaHUS MPEABSABISAIOTCS K TOTOBOMY IPUPOJHOMY KaMEHHOMY MaTepHuaiy?

7. [Toyemy npoucxoauT pa3pylieHue KaMeHHBIX MaTepranoB? Kakue mpuMeHsFoT METOIbI 3aIUThHI

KaMEHHBIX MaTE€pPUAJIOB OT pa3pylieHus?

Tema 2.7. [TonumepHbIe MaTepuabl

1. Cocra, cTpoeHUEe U CTPYKTYpa NOJIMMEPHBIX BemiecTB. Kiaccudukanys no XuMH4ecKkoMy COCTaBy
OCHOBHOM LIETH.

2. Bunpl cBs3eil B MakpoMoJieKyax NOJMMEpHBIX BellecTB. Kitaccudukanus mo XuMHU4ecKoMy
COCTaBYy COCTaBHBIX 3BE€HBEB.

3. OnHOpOIHBIE OJIMMEPHBIE BELIECTBA M COOCTBEHHO MOJIMMEPHI: CTPOEHHE, IPOUCXOXKACHHUE.

4. du3nueckoe COCTOSHUE MOIUMEPOB.

5. Opraanyeckue MoJIMMEPHbIE MaTePUAIbl: IPUMEPHI MAaTEPHAJIOB, CBOMCTBA M 0OJIACTH MPHUMEHEHHS.
6. Heopranuueckue nojimmepHble MaTepHajbl: IpUMEpPbl MaTEPUAIIOB, CBOMCTBA U 00JIaCTH
PUMEHEHHSI.

7. [TonumepHbIe MIacTUYECKHE MaTepHalbl (MIACTMACCH): COCTAB, XapaKTepUCTHKA MaTepHalioB U

W37eJINH Ha X OCHOBE.

Tema 2.8. Kepamuka

1. Knaccugukanus kepaMuku.
2 [TonyueHnue KepamMHKH.

3. CBoiicTBa KEpaMUKH.

4 IIpuMeHeHne KepaMuKH.




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

Tema 2.9 JIpeBecHbIe MaTepUaIbI

2. CBoiicTBa IPEBECUHBI.

3. Marepuasnbl U3 IPEBECHUHBI.

4. 3amuTa IpeBECUHBI OT YBJIIAKHEHUS, 3aTHUBAHUS U BOCTIAMEHEHUSI.
5. JIOCTOUMHCTBA IPEBECUHBI.

Tema 2.10. [InenkooOpa3yroine U CMa30uHbIe MaTepHAIIbI

1. Kakue Marepuanbl Ha3bIBAIOTCS «IIEHKOOOpa3ytomuMu»? Kakue rpynmnsl mieHKooOpa3yonmx
MaTepuaioB Bbl 3HaeTe? KakuMu OCHOBHBIMH NMOTPEOUTENHCKUMH CBOMCTBAMH OHU JIOJDKHBI 0051a1aTh?
OxapakTepu3yiTe KIesAIIe MaTepHalibl, UX Ha3HAUYCHUE W 00JIACTH MCIIOIH30BAHMS.
OxapakTepu3yiiTe repMETUKY, UX Ha3HAYEHUE U 00JIACTH UCIIOJIb30BAHHUS.

OxapakTepu3yiTe JaKOKPACOYHBIEC MAaTePUAITbI, X Ha3HAYCHUE U 00JIACTH UCTIOIH30BAHUS.

Kakue marepuainbl Ha3bpIBalOTCA «cMa30uHbIMIU»? Kakue BUIbI CMa30YHBIX MaTE€pPHAIOB BbI 3HAaeTE?
KakoBbI 00;1aCTH TPUMEHEHUS CMA309YHBIX Macell, IJIACTHYHBIX CMa30K, TBEPIBIX CMa30UHBIX
MaTepUaIoB, CMAa30YHO-OXTKIAOIINX KHUIKOCTEH?

ook own

Tema 2.11. Bspxymue Matepuanbl

1. Kakue BCIICCTBA HA3BIBAOTCA «MUHCPAJIbHBIMU HCOPIraHUYICCKUMU BH)KYH_[I/IMI/I»? Kakopa B O6H.I€M
CJIydac TCXHOJIOTUA UX HOJ'IyT{CHI/IH? Kakne MaTCpHraJibl U3rOTAaBJIMBAIOT HA UX ocHOBe?
1. Kakue (I)I/ISI/IKO'XI/IMI/ILIGCKI/IC MMPOLECCHI ITPOUCXOAAT ¢ MUHECPAJIBHBIMU HCOPTraHUYICCKUMU

BSUKYILIMMU B TIPOLIECCE UX MCMONb30BaHus? Kakyto cTpyKkTypy mpencTaBisieT coOoi IEMEHTHbIN KaMeHb
1ocJie TBepaeHus?

8. Kaxkue Bsoxymyie Ha3bIBalOTCS «BO3AYITHBIMIY? Ha30BUTE TPyl BSHKYIIUX TI0O XUMAYECKOMY
COCTaBy.

9. Kaxkue BsixyIye Ha3bIBalOTCS «TUAPABINIECKUMU»? Ha30BUTE TP yIIIBI BSOKYIITUX IO XHMHUYECKOMY
COCTaBy.

10. Kaxkue BsoKymrie Ha3bIBAIOTCS BSOKYIIMMH aBTOKJIABHOTO TBEpACHUsI? V3 KaKuX OCHOBHBIX YacTei
OHU COCTOAT?

11. Urto Takoe «mopTimananemMenT»? Kakue Buapl nopTiananeMeHTa Bol 3HaeTe? Kakumu




Kon

WNHnukaTop AoCTHKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETEHIIN I
OTPEOUTEIHCKUMHU CBOMCTBAMHU OH 00Js1afaeT?
12. UTo Takoe «TIMHO3eMHCTHIN IeMeHT»? KakuMu moTpeOuTeIhbCKUMH CBOMCTBAMU OH 00anaer?
13. Kakue 1ieMeHThI Ha3bIBaIOTCS pacIIupsIomuMucs u 6e3ycanounsiMu? Kakumu nobaBkamu
peryaupyroTcs 3T cBoiicTBa ieMeHTa? KakoBbl 00:1acTH IPUMEHEHUS 3TUX IEMEHTOB?
14. C Kaxoil LeIbI0 UCTIOIb3YIOTCS pa3IM4HbIE T00ABKU /JIsl IEMEHTOB?
15. MeTob! 3a1UThl IEMEHTHOT'O KaMHsI OT KOPPO3HH.
Tema 2.12. Pe3anHOBBIE MaTepHAIIbI
1. Kakue marepuaiibl Ha3blBalOTCS «pe3MHOBBIMI»? Kakoli cocTaB HMEIOT PE3NHOBBIE MaTEpUaIIbI?
2. Knaccugukarus pe3nHOBBIX MaTepHaIOB [0 HA3HAYEHUIO M 00JaCTU IPUMEHEHUS.
3. Kakwue BeliecTBa Ha3pIBalOTCS «OPraHMYECKUMHU BSKYILMMU BeriectBamu»? [lepeuncnure
OCHOBHBIE BH/JIbl OPIaHUYECKUX BSDKYILUX BELIECTB.
4. Kakue marepuaiibl U3rOTaBIMBAIOT HA OCHOBE OPraHUMYECKUX BSOKYIIMX BeuiecTB? O0IacTu ux
VICIIOJIb30BaHUs?

OIIK-6.2 Brnazneer nH>xeHepHBIMU U IIpumepsI TeCTOBBIX BONPOCOB

TEXHOJIOTUYECKUMU
METOJaMH yIIpaBJICHUS
F€OMEXaHUYECKUMU
poreccamu

B yenmpe kpucmaniuyeckoeo caumka npu HOPMATbHBIX YCIOGUAX OXJNANCOCHUS O00pA3VIOMCL:
a) crosd4aTbie KpUCTaJIbI;

0) MEITKO3EpHUCTHIE KPUCTAILIBI,

B) KPHUCTAJUIbl Pa3INYHON (POPMBI;

I') paBHOOCHBIE KPUCTAJIBI.

Aycmenum - smo...

a) TBEP/bIH pacTBOP BHEIPEHUS B alib(a-Kenese;

0) XMMHUYECKOE COEAMHEHUE Kelle3a C YIIIepOoJIOM;

B) TBEP/IbIi pacTBOP BHEIPEHUS B TaMMa-Kelle3e;

') OHOPOJIHAs MeXaHuYecKasi cMech (heppuTa U [IEeMEHTHUTA;

1) BCE BBIIIETIEPEUNCIIEHHOE.

U3 nudcenpugedenHvix KayecmeeHHol KOHCMPYKYUOHHOU CIATIbIO ABNIAEMCs CIab:
a) Y10A;

6) Cr5cm;

B) A l12;




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

r) 45;
) SXHM.
B 6enom uyeyne yenepoo cooepaicumcs 6 ude
a) TUIaCTUHYATOTO TpaduTa;
B) XJIONIBEBUIHOTO TpaduTa;
0) IEeMEHTHTA,
I') IapOBUAHOTO rpaduTa.
Mapka uncmpymenmanonou neeuposannon cmamu cocmaséa 0,5% C, 0,8% Cr, 1,4%Ni,
0,8% Mo - smo...
a) SXHM;
6) 05XHM;
B) SXH;
r) 05XM.
Bovicokoii  mennouzonsiyuonHol  cnocooHocmpblo U XOpowlel  Naagyuecmvto  001a0aom
nAACMMACCbl MUnd...
a) TIOJIMaMU/IOB;
0) TMEHOIIACTOB;
B) CJIOMCTBIX IJIACTMACC;
I) OpPraHMYecKOro CTeKJa.
OOHUM U3 HEOOCMAMKO8 NAACMMACC ABNLEMCA:
a) MJI0XHUe AUAJICKTPUUECKUE CBOMCTBA;
0) HU3Kas yAeIbHAs IPOYHOCTD;
B) TJIOXAast TEXHOJIOTHYHOCTb, CIIOKHOCTh NIEpepaboTKH B U3JIENUE;
T) MOJI3yYeCTbh;
1) HET BEPHOTO OTBETA.
Mamepuanamu 015 u301AYUU MOKONPOBOOAWUX YACTE AGTISIIOMCAL. .
a) MPOBOJTHUKY;
0) MarHUTHBIE;
B) IUDJICKTPHKHU;
T') MOJIYIIPOBOJIHUKY;




Kon Nuaukatop 1ocTHXREHUS
o OneHouHbIE Cpe/iCTBA
WHMKATOpa KOMITETCHITHIA
1) BCE BBIIICTICPEUNCIICHHBIE.
KonTposbHbIe BONPOChI
1. TousyyeHue YyryHa, CTajau, HBETHbBIX METAJLIIOB.
1. UyryHsl: crtoco0 MoTydeHUsI.
2. Cranu: crnocoObl OTy4eHUSI.
3. Menb: criocoObI MOTy4EHUS.
2. JluarpaMMbl COCTOSTHUSI IBOIHBIX CILIABOB.
1. Juarpamma ¢ HEOrpaHHUEHHOUW PACTBOPUMOCTHIO
2. C aBTeTHKOI
3. C orpaHM4eHHON PaCTBOPUMOCTBIO
3. ®a30Bble U CTPYKTYPHbIE MPpeBpalleHus B cmiiaBax. CTaju M YyryHbl.
1. AycteHur u dpeppur
2. [lepmutr  1leMeHTUT
3. JleneOyput u rpadut
4. 'YnpasJ/ieHHe CBOWCTBAMH CILIABOB U U3/1eJHH.
1. Onummure MEXaHUYECKUH U TEPMOMEXaHUIECKH CITOCO0 BO3/IEHCTBHE HA CBOMCTBA BEIIECTB U
MaTepHuayioB.
2. Onummre TepMUYECKOE BO3/ICHCTBHE HA CBOMCTBA BEIIECTB U MAaTEPUAJIOB.
3. Onummre XUMUKO-TEPMUUYECKUN CI0c00 00pabOTKH ISt U3MEHEHHUS CBOICTB BEIIECTB U
MaTepHaJIoB.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHMUS:

[TpomexyTouHasl aTTecTanys 1o AUCHUIIMHE «KOHCTpYKIIMOHHBIE 1 MHCTPYMEHTAJIbHbBIE
Marepuanbl B TOPHOM J€Jie» BKJIKOYAET TEOPETUYECKHE BONPOCHI, MO3BOJISIOIINE OLEHUTH
YPOBEHb YCBOCHHUSI OOYUYaIOUIMMMUCS 3HAHWHN, M NMPAKTUYECKHUE 3a/laHMs, BBIBISIOIINE CTETICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJCHUIA, TPOBOAUTCA B (hopMe 3aueTa.

3ayer Mo JAHHOM JUCHMIUIMHE MPOBOAMTCS B YCTHOH Gopme.

Iloka3aTesin M KpUTEPUH OLICHUBAHUA 3a4eTa:

— Ha OILICHKY «3a4YTeH0» OOydJalouluiics AEMOHCTPHPYET YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIMH OT BBICOKOTO 0 IOPOrOBOro, JEMOHCTPHUPYET 3HAHHE Y4eOHOro marepuaa,
HABBIKYU BBIIOJIHEHUS [TPAKTUYECKUX 3aJaHUM.

— Ha OIICHKY «He3auTeHO»— OOYyYaroIIMiics IeMOHCTpUpYeT 3HaHus He Oosee 20%
TEOPETUYECKOr0 MarepHaja, JOMyCKaeT CyHIeCTBEHHbIE OMMOKH, HE MOXXET I0Ka3aThb
MHTEJUICKTYaJIbHbIE HABBIKU BBIOJIHEHUS IPOCTHIX 3aJaHHI.



