MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UI'IuT
HN.A. IleiTanes

13.02.2023 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

TI'EOJAE3UHYECKOE MATEPHAJIOBE/[EHHUE

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl

Mapkuenepckoe aemno

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
2023 ron



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouast mporpamma paccMOTpeHa MW OJOOpEeHa Ha 3aceIaHHH Ka(bez[pm I'eonorum,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX -

09.02.2023, mporokoin Ne 5 /// -
3aB. kadeapoii ———' A [puius

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IIpencenarens %.A. I[TerTanes

PaGoyvas nporpamMma cocraBiieHa:

ACCHCTEHT Kaeapsl , ( Wr) I1.E. [1aBnoBa

Penensenrt:
Hupexrop OO0 “Marauroropckasi MapKIIeH1epcKo-reoie3ndeckasi KoMrnaHus”

__A.A. lllexyHoBa




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yuyeOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIenaepcKoro aena 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 2025 - 2026
yueOHOM roay Ha 3aceqaHuu kadeapsl ['eomoruu, MapKieiiiepckoro jena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peanm3anuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2027 - 2028
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 nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena st peanmsanuu B 2030 - 2031
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)

[lenssMu OCBOCHMSI JTUCHHUILIMHBI «l'€0fe3uueckoe MaTepuaoBECHUE» SBIISCTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

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

HucuuiuinHa ['eope3nueckoe MarepUaioBElCHHE BXOAUT B 00sA3aTENbHYIO 4YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Beiciias matremaTtnka

I'eonesus u mapkuieinepus

HauepratenbHas reomeTpust

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

MaremaTrnueckas 00paboTKa pe3yJabTaToB U3MEPEHUN

[Ipown3BoicTBEHHAS - IPOU3BOICTBEHHO- TEXHOJOTMYECKasl TPAKTHKA

Pynuuunas reonorus

AHanu3 TOUHOCTH MapKILeiiepckux padoT

['eonorus nmosie3HbIX UCKOMAEMbIX Ypasa

Mapkieiiepcko-reoie3uueckue npuoopsl

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbprate ocBoeHus AMCUMILIMHBI (Moayns) «I'eone3nyeckoe MaTepHUaIOBEIEHUE
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

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

OIIK-4 Cnoco0eH ¢ ecTeCTBEHHOHAyYHBIX IO3UIMHA OLEHUBATh CTPOEHUE, XMMUYECKUH U
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKACHUM TBEPJBIX MOJE3HBIX MCKOMAEMBIX MPH PELIEHUH 33Jad MO pallOHAIbHOMY U
KOMIUIEKCHOMY OCBOEHUIO T€0PECYPCHOTO MOTEHIIMAIA HEAP

OIlK-4.1 [IpuMeHsAeT XUMUYECKUN U MUHEPAIBHBIA COCTaB 36MHOU KOPbI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB PA3JINYHBIX KJIACCOB U TJIABHBIC TUIIBI Py U TOPHBIX
IIOPOJ JUIS pELICHUS 3a1a4 10 OCBOCHMIO HEJIP

OIIK-4.2 Brnageer merogamMu mpakTHYECKON JUArHOCTHKH MUHEPAJIOB Py, TOPHBIX
opon, KJ1accuukanuein u XapaKTEPUCTUKON IJIABHBIX
Mopo0o0pa3ylIUX U PYIHBIX MHHEPAJIOB, BeAeT NEPBUYHYIO
JTOKYMEHTAIIHIO ITOJIEBBIX JAHHBIX U IIEPBUYHVIO 00pabOTKY 00pa3IoB




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. qacax o Bun KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) E B . p Kon
> 3 © | camocrosaTensHOH | ycreBaeMOCTH U
JUCLIATUINHBI N [ . | komnerenunu
Q & paboThI TIPOMEKYTOYHOMH
n1a6. | mpakr. [ € &
Tlex. - | HPAKT. [ =g aTTecTalyy
3aH. 3aH. | U &
1. O6uue cBeJeHUs O CTPOCHHUH,
CTPYKTYpe u CBOICTBAX
MaTepHaJIoB
1.1 OcHOBHbIE HOHSTHSA. CaMmocrosTensHoe
Llenp u 3a1a4n M3yYeHre yueOHOH
HCIUIUIAHBIL. U Hay4YHOH
?(naccmbm(aunﬂ 0,4 0,4 8,7 JIUTE }EliT bI Tposepia OIIK-4.1,
' ' ' PATYPEL KOHCIIEKTOB OI1K-4.2
MaTepHajoB. Crpoenue IonroroBka k
KPHUCTATHIECKUX MIPaKTHYECKOMY
BEIIECTB. 3aHATHIO.
CaMmocrosTensHoe
1.2 Knaccudukanus - TIposepka
u3ydeHune yaeOHon
MarepuaioB. duznueckue, o KOHCIIEKTOB,
U Hay4YHOH
MeXaHUYEeCKue, pacdeToB u OIIK-4.1,
. 3|04 0,4 8,7 JIUTEPATYPHI.
TEXHOJIOTMYECKHE CBOUCTBA pe3yabTaToB OIIK-4.2
IloaroroBka k
MaTepHaJoOB M METOJbl HX MPAKTUIECKUX
MIPaKTHYECKOMY
OIIpeIeIeHHSI. pabot
3aHATHIO.
CamocTosaTenbHoe
o IIposepka
n3ydeHune yaeOHon
. KOHCIIEKTOB,
13 Kpucrannusauus, U Hay4yHOMH
pacdeToB u OI1K-4.1,
KpHUCTAJTHYECKast 0,4 0,4 8,7 JIUTEPATYPHI.
CTPYKTYpa 1 JeeKThI ITogroroBka K PC3YIIbTATOB OlIK-4.2
PYKTYP ’ MTPAKTUYECKUX
MIPaKTHYECKOMY
pabor
3aHATHIO.
Wroro no pazaeny 1,2 1,2 26,1
2. Metamwibl ¥ CIUIaBRl Ha WX
OCHOBE
CamocTosTeNnbHOe
u3yueHue y4eOHOH
2.1 TlomydyeHue YyryHa, 3| 04 04 87 JUTEPaTYPBHI. IIposepka OIIK-4.1,
CTaJjIH, IIBETHHIX METAJIJIOB. ' ! ! Tlogroroska k KOHCIIEKTOB OIIK-4.2
MPaKTHICCKUM
3aHATHSM.




CaMOCTOATEILHOC

o IIposepka
2.2 dazoBbie u u3yucHHe y4eOHOM POBEp
CTPYKTYpHBIE Y Hay4HOU KOHCIIEKTOB,
I I;}];K a}l;i)eHHﬂ B CIUIaBax 0,4 0,4 8,7 JIATE };li BI PacteTon u OIIK-4.1,
PeBp ) ' ! ! PaTypPBL. pe3yabTaToB OIlK-4.2
Juarpamma COCTOSIHUS IonroroBka
MPAKTHICCKUX
crmiaBoB. CTany ¥ YyT'yHBL MIPAaKTHIECKUM aGor
3aHATHUSIM. p ’
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
. KOHCIIEKTOB,
2.3 VYnpasieHue U Hay4yHOU
Ny pacdeToB u OIIK-4.1,
CBOICTBAMU  CIUIaBOB U 0,2 0,2 8,7 JUTEPATYPBI.
. pe3yabTaToB OIlK-4.2
U3JICTTHH. IToxroroBka k
MPAKTHICCKUX
MPaKTHICCKUM
pabot
3aHATHSM.
Wroro no pasneny 1 1 26,1
3. Hemerammmaeckue
KOHCTPYKIIHOHHBIE MaTepHaJIbl
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
W HAYIHOR KOHCIIEKTOB,
Y pacueToB u OIIK-4.1,
3.1 Crexno 0,2 0,2 8,7 JUTEPATYPHI.
pe3yJIbTaToB OIlK-4.2
IloaroroBka k
MIPaKTHIECKUX
MIPaKTHIECKUM
pa0or.
3aHATHSIM.
CaMmocrosTensHoe
M3y4eHne yueOHon
U Hay4HOU
3.2 Heopranunueckue Y . OIIK-4.1,
0,2 0,2 8,7 JIUTEPATYPHI. YcTHBIN onpoc
CTPOUTENIbHBIE MaTepHaIbl OIlK-4.2
IloaroroBka k
MIPaKTHIECKUM
3aHATHSIM.
CaMocrosTensHoe
o IIposepka
n3ydeHune yaeOHon
o KOHCIIEKTOB,
3.3 PazpeixiieHHbIE, U Hay4HOH
NUCIEPCHBIE W KaMEHHBIE 0,2 0,2 8,7 JINTEPATYPHI pactctos u OlIK-4.1,
P ' ' ' PATYPEL pe3ybTaToB OIlK-4.2
MaTepuabl IloaroroBka k
MPaKTUYECKUX
MIPaKTHIECKUM
pabor.
3aHATHSIM.
CaMocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
3.4 ITonmumepHusie i IIposepka OIIK-4.1,
0,2 0,2 8,7 JUTEPATYPBHI.
MaTepHabl KOHCIIEKTOB OIIK-4.2
ITogroroBka k
MPaKTHYECKUM
3aHATHSIM
CamocTosTeNnbHOe
u3yueHue y4eOHOH
Y Hay4HOU
3.5 Kepammxa 02 02 | 87 | mireparypm Tposepia OIK-4.1,
' p ' ! ! Hoargmﬁa K KOHCIIEKTOB OIlK-4.2
MPaKTHYECKUM

3aHATHAM.




CaMOCTOATEILHOC

u3ydeHune yaeOHon Tposepka
qu Ha y;oﬁ KOHCIIEKTOB,
3.6 JIpeBecHbIe MaTepUaIbI 0,2 0,2 8,7 JIUTE };li bl pactetos 1 OIIK-4.1,
0 AP p ' ! ! o rgTozia 1< pe3yabTaToB OIlK-4.2
A MPAKTHICCKUX
MIPAaKTHIECKUM
pabor.
3aHITHSIM.
CamocrosTensHoe
u3ydeHue yueOHon
U Hay4yHOH
3.7 IlnenkooOpasyromme H v IIposepka OIIK-4.1,
0,2 0,2 8,7 JUTEPATYPBHI.
CMa304HbIC MaTePHAIIbI KOHCIICKTOB OIlK-4.2
IToxroroBka k
MPaKTHICCKUM
3aHATHSM.
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
1 HayHOf KOHCIIEKTOB,
3.8 Bsoxymiie maTepuaibl 0,2 0,2 8,7 JUTEpaTyphl PacteTos u OIIK-4.1,
' ym P ' ' ! o FETO;E&'K pe3ybTaToB OIlK-4.2
A MIPaKTHYECKUX
NPaKTUIECKHM
pabor.
3aHATHSAM
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
1 HayHOf KOHCIIEKTOB,
pacueToB u OIIK-4.1,
3.9 Pe3nHoBBIE MaTepHab 0,2 0,2 9,6 JUTEPATYPBI.
HoIroToBKa K pE3ynbTaToB OIIK-4.2
A MIPaKTHIECKUX
NPaKTUIECKUM
pabor
3aHATHSAM
HWroro no pazneny 1,8 1,8 79,2
HWroro 3a cemectp 4 4 131,4 3a4€T
Hroro nmo gucuuininge 4 4 131,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmpomecce mnpenomaBaHus AMCIUIUIMHBI  «l €07€3UUECKOEe MaTepHaATIOBEICHHEY
MPUMEHSFOTCS TPATUIIUOHHAS 1 UHTCPAKTUBHBIC TEXHOJIOTHH.

Jlexuuu TPOXOMAT KakK B TPagUIIMOHHOW ¢dopme, Tak U B (opme Jekumii-Oecen, Tie
MaTepuail OpPUCHTHPOBAH Ha HM3JIOKCHHE M OOBSICHEHHE CTYICHTAM HAyYHOH WH(pOpMAIWH,
HoJjIexaliei OCMBICIEHHUIO B 3aIIOMUHAHUIO.

JIeKITMOHHBIN MaTepHal 3aKperuisieTcsl B XOJAC MPOBEACHHS MPAKTHYECKUX paboT, Ha
KOTOPBIX BBITIOJIHSIOTCS TPYIIIOBBIC UM UHANBUyaJIbHbIE 3aIaHUS 110 POHACHHON TEME.

[Tpu mpoBeIeHU Y MPAKTUIECKHUX 3aHSATUI UCIIONIB3YETCS METO/I KOHTEKCTHOTO O0yUeHUs,
KOTOPBIN MO3BOJISIET YCBOUTH MaTepHUaJl ITyTEM BBISIBJICHHS CBS3EH MEXKTY KOHKPETHBIM 3HAHHEM
U €T0 IIPUMEHEHHUEM.

B kauecTBe HHTEPAKTUBHBIX METOJIOB OOyUEHHUS UCTIOJIB3YIOTCS:

- OIepexarlnas caMmoCTosITeNbHas pabdoTta W paboTa B KOMaHIE MPH BBITIOJHEHUU
MPaKTUYECKHUX padoT;

- mpoOsieMHOe OOyUeHUe MPH MOWCKE WH(POPMAIMOHHBIX UCTOYHHKOB, COCTABICHUH U
HanMcaHuu pedepaTa 1o Noay4YeHHbIM HHAUBUYaTbHBIM 3aJaHUSIM.

Taxk >xe npumMeHsercs:

1. ucnionp3oBaHue B yueOHOM Mpoliecce yueOHbIX (HUITBMOB;

2. 4acTh 3aHSATUH JIEKIIMOHHOTO THUIIA MPOBOJATCS C HCIOJIH30BAaHUEM IIPE3CHTAIUH,
BBIMTOJTHEHHBIX C MOMOIIBIO IPOTrPaMMHOTO poayKTa PowerPoint;

3. HCII0Th30BaHNE BUPTYAIBHBIX JJA0OPATOPHBIX PaboT.

Ilepenqaua HEOOXOAUMBIX TEOPETUYECKMX 3HAHMK W (OPMHUPOBAHHE OCHOBHBIX
MPEJICTABICHHUI TI0 KypCy IPOUCXOANT C UCTIOIB30BAHUEM MYJIbTUMEANIHOTO 000y TOBaHHUS.

CamocrosiTenbHass paboTa CTYJEHTOB HamlpaBlieHA Ha 3aKpEIUICHHE TEOPETUYECKOTrO
MaTepuana, W3J0KEHHOrO TperojaBareieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE HW3Y4YEeHHe, Ha TMOATOTOBKY K TMPAKTUYECKHUM 3aHATHSM, BBITIOTHEHUE
JIOMAITHUX 33/IaHW, HarmMcaHue pedepara, MOATOTOBKY K KOHTPOJIBHBIM paboTaM U UTOTOBOMY
3a4eTy 1O TUCIUTIINHE.

B kauecTBe OIEHOYHBIX CpPEACTB Ha MPOTSHKEHUU CEMECTpa HCIIONB3YIOTCS: YCTHBIN
OTIPOC, TECTUPOBAHKE, ITMCEMEHHBIHN OIPOC, KOHTPOJIBHBIC PA0OTHI CTYICHTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. 3emckos, FO.II. MarepuanoBenenue: yueOHoe mnocobme / HO.IT. 3emckoB. —
Canxkr-IlerepOypr: Jlanp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. Pexxum noctyna:
https://e.lanbook.com/book/113910

2. IlepeBeproB, B.Il. Matepuanosenenue: yuebnoe nocodue / B.I1. IlepeBepToB. —
Camapa: CamI'VIIC, 2016. — 136 c. Pexxum noctyma: https://e.lanbook.com/book/130341

3. [Nacrotuna, O.B. Marepuanosenenue: yueobHoe nocodue / O.B. [Tactoruna. — MuHCKk:
PUITIO, 2018. — 264 c¢. — ISBN 978-985-503-790-4. Pexum mocryna:
https://e.lanbook.com/book/131800

0) lonoJiHMTE IbLHASA JIATEpaTypa:

1. H.B. lllybuna MatepuanoBeneHie B TOPHOM MammMHocTpoeHun M: M3n-so MITY,
2000.-272 c.


https://e.lanbook.com/book/113910
https://e.lanbook.com/book/130341
https://e.lanbook.com/book/131800

2. ®ertucos ['.I1., Kapnman M.I'. MarepuanoBeeHre U TEXHOJIOTUSI METAJUIOB: Y4eOHHMK. M.:
Bricmag mxomna, 2002,

3. Jlomragze B.Jl., ®Dusuko-mexaHMYECKHE CBOMCTBa TOPHBIX MOPOA. MeToabl
n1a00-paTOPHBIX UCCIIeNOBaHM: YueOHoe mocodue s By3oB. — JI.: Heapa, 1990.

4. [lepuonunueckue u3nanus: «MartepuanoBeaeHuey», «MeTaubiy

5. Pxesckas C.B. MarepuanoBeaenue: Yue6. — 2-¢ usa., nepepad. u gom. — 2005.

6. MaTepuanoBeeHIE U TEXHOJIOTHS MaTePHAIIOB [3JEKTPOHHBIN pecypc]: yued.mocobue
| mon. pen. A.W. bareimea u A.A. CmoabkuHa. - M.: HHOPA-M, 2013. - 288 c. - Pexum
nocryma: http://znanium.com/catalog.php. - 3aru. ¢ sxpana. ISBN 978-5-16-004821-5

B) MeToauyeckne yKazaHus:

1. [agpynoBa U.B., I'myxoBa A.}O., I'opnoBa O.E. MarepuanoBeneHnue: npakTUKyM.
Yyebnoe mocobue s crymeHToB crnerumanbHocTH 130405 «OOoramieHne  IMOJIC3HBIX
uckonaembix». Marauroropck: 'OY BIIO «MI'TVY», 2006. — 168 c.

Meroandeckue yka3aHWs O BBITIOJIHEHHIO NMPAKTHUYECKUX PabOT M WHIAMBUIYAIBHBIX
JIOMAITHUX 33JIJaHui peICTaBlIeHbl Ha 0Opa3oBaTeabHOM moptasie MI'TY.

Pexxum nocrymna: https://newlms.magtu.ru/

2. Uepkacos, P.B. Marepuanosenenue. [IpakTiukym : yaeOHO-MeTOIHYECKOE Tocooue /
P.B. UepkacoB. — Jlunernk: Jlunerkuii ['TTY, 2018. — 66 c. — ISBN 978-5-88526-975-9. Pexxum
nocryna: https://e.lanbook.com/book/

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:
https://e.lanbook.com/book/ UYepkacos, P.B. Marepuanosenenue. [IpakTukym

yaeOHo-MeToqu4eckoe nocobue / P.B. Uepkacos. — Jlunenk: Jlunerxuii I'TTY, 2018. — 66 ¢. —
ISBN 978-5-88526-975-9

IIporpamMmmHoe oGecrnieueHue

Haumenoanue 10 Ne norosopa Cpox aeicTBus JIUIIEH3UN
MS Office 2007 |, 135 o1 17.09.2007 GeccpoTHO
Professional

7Zip cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchUIKa

WNudopmarronHas cuctemMa - EIUHOE OKHO JOCTyma K URL: http://window.edu.ru/
MH(GOPMAIMOHHELIM peCcypcaM ' ) —

Hamnuonanbuas nH(OPMAIMOHHO-aHATUTHYECKAs URL:

cuctema — Poccuiickuii MHJIEKC Hay4HOTO UTHUPOBAHUS h s . .
ttps://elibrary.ru/project risc.as

(PYIHLY) p y.ru/proj p

ITouckosas cucrema Akagemust Google (Google Scholar) [URL.: https://scholar.google.ru/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


http://znanium.com/catalog.php
https://newlms.magtu.ru/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
http://window.edu.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCUUIUINHBI BKITIOUAET:

JlexumonHass aymutopusi 67 MynabTUMEIUHHBIE CpEACTBAa XpAaHCHHS, MEpeaadyd Hu
npeCTaBiIeHUs y4eOHOM nHpopManuu

JlabopaTopus reoaeszuu 073

1. TeogonuTsl

2. Husenupsl

3. 'eonesnueckue perku

4. Yepre)ku OCHOBHOTO M BCIIOMOTATEIBHOTO 000y JOBaHHS

Kommbrotepnsiii kiacc [lepconansabie kommblotepsl ¢ nakerom MSOffice, Beixomom B
WNHTepHeT M ¢ JOCTyIOM B 3JEKTPOHHYIO HMH(MOPMAMOHHO-00Pa30BaTEIbHYIO CpENy
YHHUBEPCHUTETA

AyauTopun Ul CaMOCTOSATENILHON pabOThI: KOMIBIOTEPHBIE KJIACCHI; YNTAJIBHBIEC 3aJIbI
oubmmorekn [lepconanbuble KoMmboTepbl ¢ maketom MSOffice, Beixomom B WHTEpHET 1 ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpelly YHUBEPCUTETA

[Tomemenne Juis  XpaHeHHs] W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopynoBanust CTe/Iaxu Al XpaHeHUs! Y4eOHO-HATIISITHBIX TOCOOM U y4eOHO-METOANYECKOM
JOKYMEHTAIUH.

IIpuiaoxenne 1
YueOHO-MeTOANYeCKOe 00ecTIeYeHre CAMOCTOSITEeIbHON PadoThl CTYICHTOB

ITo pmucuumiuue «['eofe3nueckoe MaTepHajOBECHUE» NPEIyCMOTpPEHa ayAuTOpHas |
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAs padoTa 00yJaromuxcsl.

Bunsl camoctositenbHON paboThl (00BEM 4acoB, OTBOJMMBIX Ha CaMOCTOSATENIbHYIO paboTy IO
yueOHOMY TUIaHy — 33,249acoB):

O1ieHOUHBIE CpeICTBA [T TEKYIIETO KOHTPOJIS yCIIeBAEMOCTH, IPOMEKYTOUHON aTTeCTalluH 10
UTOTaM OCBOCHHS JMCIUIUINHBL

Pasznen/ tema Bun camocrostenbHON Komn-Bo

DOopMBI KOHTPOJIA
JCHUTUTUHBI paboThI 4acoB

1. Paznen OOumue cBeneHus
O CTPOECHUHU, CTPYKTYpPE U
CBOWCTBaX MaTePHAJIOB.

1.1. Tema OcCHOBHEIE TloaroroBka k jgexuu 1 BxomHoe
nousitus. Llens u  3amaum TECTUPOBaHHE
JACITUTUTAHEI.

Knaccudukanus [TpoBepka KOHCIIEKTa

MaTepuasoB. Ctpoenue [ToaroroBka k Pa6ora Ha

KPUCTAJUIMYECKUX BEIIECTB. npakTu4eckoit padore | MPAKTHIECKOM
3aHATHU

1.2. Tema Knaccugukarus 2 VYcTHBI onpoc

[ToaroroBka K neKIun
MarepuasioB. duznueckue,
MEXaHUYECKHE, [TpoBepka KOHCIIEKTA
TEXHOJOTHYECKIE CBOMCTBA ITonroroBka k PaboTa Ha
MaTepUaIoB U METOJIBI UX MPaKTUIEeCKUM padboTtam 2,3 MPAKTHIECKOM

OIMpECaACIICHUA. 3aHATUHU




1.3. Tema
Kpucrammsanus,
KpHUCTaJUIMYECKas CTPYKTypa
U J1e(DEKTHI.

Ilo pa3neny

IToaroroBka K IEKIUH

IToaroroBka x
KOHTPOJILHOM paboTe

YerHbIl o1poc

[TruceMeHHBIH Onpoc

HToro no pazneny

2. Paznen MeTanabl "
CILIABHI HA UX OCHOBE.

2.1. Tema Ilonyuenue
YyryHa, CTaJli, LIBETHBIX
METAJLIOB.

IToaroroBka K IEKIUH

VYcTHbI# orpoc

2.2. Tema ®a3oBbie 1
CTPYKTYPHBIE MPEBPAICHUS
B criaBax. Jluarpamma
cocTosiusl cmaBoB. Ctaiu

U YYTyHBL.

IToaroroBka K JIEKIUAM

VYeTHbll o1poc

2.3. Yopasienue
CBOICTBaMH CILJIABOB U
W3 EIH.

ITo pazneny

IToaroroBka K JIEKIIUAM

Iloaroroska k
KOHTPOJIbHOW paboTe

[TuceMeHHBII onpoc

Hroro no paszaeay

3. Paznea
Hemeramnmmueckue
KOHCTPYKLIMOHHBIE
MaTepHaIbl

3.1. Tema Ctekio

IToaroToBka K JEKIHUH.

[Togroroska k
MpaKTUYeCcKOi paboTe 6

YceTHbIl OIIpoc

[TpoBepka KOHCIIEKTa
Pabora Ha
MPAKTHYECKOM
3aHATUAN

3.2. Tema Heoprannueckue
CTPOUTEIIbHbIE MaTEepPHAIIbI

IloaroToBka K JIEKIMH

[TogroroBka k
NpaKkTU4YecKoi pabote 7

YceTHbIl OIIpoc

[TpoBepka KOHCIIEKTa
Pabora Ha
MPAKTHIECKOM
3aHATUN

3.3. Pa3peixiieHnsie,
JIUCTIEPCHBIE U KAMEHHBIE
MaTepHuaIbl

IloaroToBka K JIeKIIMH

Iloxaroroska k
MpaKTH4ecKor pabdote 6

VYeTHbIl ompoc

IIpoBepka koHCIIEKTa
Pabota Ha
MIPaKTHYECKOM
3aHATHU

3.4. Tema
[TonumepHble MaTepUabl

IloaroToBka K JIEKIIMH

IToaroroBka k
MpaKkTUYecKon padore 8

VYeTHbIl orpoc

IIpoBepka koHCIIEKTa
Pabota Ha
IIPAKTUYECKOM
3aHATHU

3.5. Tema Kepamuka

TloaroroBka x jgeximu

VYcTHBIH orpoc




3.6 Tema JIpeBecHbie 3 YcTHBIl orpoc
IloaroroBka k jaexuu
MaTepuabl
[IpoBepka KoHCIEKTa
IToaroroBka k Pabora Ha
MpaKkTUYeCKor padore 8 MPAKTUYECKOM
3aHATHU
3.7. Tema 2,2 o
YerHbIl o1poc
[TnenkoobOpasyroriye u IToaroroBka K JIEKIMH
CMa304YHbIC MaTEpPUAIIbI
3.8. Tema Bspxyue 3 YerHbii orpoc
ITonroroBka K JICKITMH
MaTepUalIbl
IIpoBepka KOHCIIEKTa
IToaroroBka x Pabora Ha
MPaKTUIeCKOH padote 9 MPaKTUYECKOM
3aHATHH
3.9. Tema Pe3unoBbie [ToaroroBka K JIEKIIUU 3 YcrHbIl orpoc
MaTepUalIbl
IIpoBepka KOHCIIEKTa
ITonroroBka K
. Pabora Ha
MpaKkTHYecKon padore 9
MPaKTUYECKOM
3aHATHH
HToro no pasneny 23,2
HUToro no gucuuiinue 33,2 3ayer
Tema 1.
1.  Ilepeuncnure OCHOBHBIC OTIMYUS XUMHUYECKOW M (hru3myeckor cBszeil. Kak Bua cBsizu

CKa3bIBae€TCA Ha CBOMCTBAxX BCH_[eCTB?

2. Yro Takoe KpucTauinieckas penrerka? ONHUIIUTe OCHOBHBIE THUITBI penieToK bpase.

1.  Kakue KpUCTaIJIMUECKUE PEIIETKH HAa3bIBAIOTCS UACATbHBIMU U PEeaTbHBIMU?

2.  Onumure KpUCTAJUTMYECKOE H aMOP(HOE CTPOCHHE BEIIECTB.

3. Ha3zoBute 0CHOBHBIE IPYNIbI KPUCTAIUTMYECKUX BEILIECTB.

4. Yro Takoe «aHU30TpOonus» HPU3NUIECKUX CBOUCTB?

5. Onwumunte aMoppHO-KPUCTAITUIECKYIO CTPYKTYPY.

Tema 2.

1.  Kakue BemecTBa Ha3bIBatoT MeTayutaMu? Ilepednciure u oxapakrepusyiiTe OCHOBHbIE
nepeessl B METALTyPTUH.

2.  llBerHble U peKHe METAJIbl: OCHOBHBIE CBOMCTBA U 00JIACTh MPUMEHEHHUSL.

3. Meraumueckre OPOIIKOBEIE MaTEPHAIIBI: CITOCOOBI MTOTYIeHHUsI, 00pabOTKH,
JIOCTOWHCTBA U HEIOCTATKH.

4.  Krnaccuduranus METaJUIMIECKUX IMOPOIIKOBBIX MaTEPUAIIOB TI0 HA3HAUCHHIO.

5. Merammdeckue cTekia: 0COOCHHOCTH CTPOEHUS U CBOMCTB, MOTy4eHue, hopMma U3JIeNni,
o0yacTu MpUMEHEHHUS.

6.  UyryHsl: crioco6 mosy4yeHust, 001acTH MPUMEHEHHs, KJlacCu(uKaus.

7. Cranmm: ciocoObI TOTyYeHHS, 00JIACTH TPUMEHEHHS, IPUCYTCTBYIOIIHE TPUMECH.

8.  Knaccudukanuu cranei mo kauecTBy, XUMUYECKOMY COCTaBY, HA3HAYCHHUIO.

9. Kakue ocHoBHbIE (ha3bl 00pa3yroTces B crutaBax? OxapakTepu3yiTe Makpo-, MUKpPO- U
CyOCTpYKTYpbI MeTayIoB. Kakumu MeTojaMu OHM U3y4aroTcst?

Tewma 3.

1. Crekyo, cocTaB, CTpOCHHUE.

2.  Kunaccudukanums crekon.

3. YUro Ha3zwiBaeTcst 6eTroHoM? OxapakTepu3yiTe KOMIIOHEHTHI O€TOHA: UX POJIb, TPEOOBAHUS K
KadecTBy. OnHIIMTE CTPYKTYpYy O€TOHa.

4.  CroeuuanbHble 100aBKH, BBOJUMBIC B OSTOH: Ha3HAYCHHE U TPUMEPHI T0OABOK.

5. Knaccudukanuu 0€TOHOB IO MIOTHOCTH, CTPYKTYPE U BHLY BSKYIIHX BEILECTB.




6. Kunaccudukanuu 0eTOHOB IO BUIY 3aNIOJTHUTENS, YCIOBUAM TBEPACHUS U HA3HAYCHUIO.

7.  TpeboBanus Kk 6€TOHaAM 1 OETOHHBIM CMECSIM.

8. [aiiTe onpeneneHue ropHbIM MopoAaM M MuHepanam. Kakue reHeTudeckue THUIbI TOPHBIX
nopo Bbl 3Haere? IlpuBeaure mpumepbl ropHbiX nopol. Kak ucnonb3yrorcs B HapOIHOM
XO035IICTBE TOPHBIE TOPOJIbI?

9. IlpuponHble KaMeHHbIE MaTepuaibl: OOJACTH HUCHOJb30BAaHUS, JOCTOMHCTBA W
HEJ0CTaTKHU.

10. Ilepeuncnure BuAbl OOpaOOTKHM HPUPOIHBIX KAMEHHBIX MaTe€pHaOB M IEPEUUCIUTE
COOTBETCTBYIOILIME UM I'OTOBbBIE U3EIUS.

11. Cocra, cTpoeHHEe U CTPYKTypa MOJIMMEPHBIX BeulecTB. Kinaccudukanus no XuMMueckoMy
COCTaBY OCHOBHOM LIENH.

12. Bugsl cBsi3eil B MaKpoMOJIEKYIax MOJIMMEPHBIX BemecTB. Kiaccudukaius no XuMu4ecKkomy
COCTaBY COCTaBHBIX 3BEHbEB.

13.  OnHoponHble MOJMMEpPHBIE BEIIECTBA U COOCTBEHHO IOJIMMEpPbI:  CTPOEHUE,
IIPOUCXOXKICHHUE.

14, dusnueckoe COCTOSHUE MOJIUMEPOB.

15. Opranudeckue MNOJIMMEpPHbIE MaTepHalibl: MPUMEpPbl MaTepUajoB, CBOMCTBA U oO01acTu
HIPUMEHEHHUS.

16. Heopranuueckue nojuMepHble MaTepuaibl: IPUMEPbl MaTepUaloB, CBOMCTBA U oOyactu
IPUMEHEHHUS.

17. TlonumepHble IUIACTUYECKUME MaTepHalbl (IUIACTMACChl): COCTaB, XapaKTEepUCTUKA
MaTepHaJioB U U3JENIUil Ha X OCHOBE.

18. Knaccudukamus KepaMHuKy.

19. TIlonydyeHue kepaMUKHU.

20 . CgoiicTBa kepamuku. [IpuMeHeHHE KEPAMUKH.

21. CpoiicTBa IpEBECHHBI.

22. Marepuainsl U3 ApeBecuHbl. JlOCTOMHCTBA IPEBECHHEI

23.  3amuTa IpeBEeCUHBI OT YBIaKHEHHsI, 3arHUBAHUS M BOCIJIAMEHEHUSI.

24. Kakme  wmarepuanbl  Ha3bIBAIOTCA  <«IUIGHKOOOpasyrommmmn»?  Kakume — rpymisl
IUIEHKOOOpa3yloIuxX MaTepualioB Bbl 3Haere? KakumMu OCHOBHBIMH TOTPEOUTEIBCKUMHU
CBOICTBaMM OHU JIOJKHBI 0071a1aTh?

25. OxapaxTepu3syiite Kiesiie MaTepralbl, UX Ha3HauUe€HHe U 00JIACTH UCTIOIb30BaHUS.

26. OxapakTepu3yiTe TepMETHUKH, UX Ha3HaYCHUE 1 00JIaCTH MCIIOJIb30BAHMS.

25. Kakue marepuanbl Ha3bIBalOTCSA «CMa304HbIMM»? Kakue BHIBI CMa30YHBIX MaTepHalloB
BbI 3HaeTe?

26 . KakoBbl 005acTH MNpPUMEHEHHs CMa304YHBIX Maceld, IUIACTHYHBIX CMa30K, TBEPbIX
CMa304HbIX MaTEPUAJIOB, CMAa30YHO-OXJIAKIAOIINX KUIKOCTEH?

27. Kakue BeriecTBa Ha3bIBaIOTCS «MUHEPATIbHBIMH HEOPTaHUYECKUMU BsDKYIUMU»? KakoBa
B 00LIIEM ciTyyae TEXHOJIOTUS X nonydeHus? Kakue marepuanbl H3roTaBiIMBalOT Ha UX OCHOBE?

28 . Kakue (pu3MKO-XUMHUECKUE MPOLECCH MPOUCXOAT ¢ MUHEPATIbHBIMU HEOPTaHUYECKUMHU
BSOKYILIMMU B TIPOLIECCE UX HCMONb30BaHus? Kakyro cTpyKTypy mpencTaBisieT coO0i IEeMEHTHbIN
KaMEHb I10CJIE TBEPACHUS?

29. Kakme BsKylIMe Ha3bIBAIOTCS «BO3MYIIHBIMEI»? HazoBuTe TpYNIBI BSOKYMIUX 10
XUMHUYECKOMY COCTaBY.

30. Kakme Marepwaibl Ha3BIBAIOTCS «PEe3WHOBBIMU»? Kakoil cocTaB WMEIOT PE3WHOBBIC
MaTepuanbl?

31. Kunaccudukanus pe3nHOBBIX MaTEPHAIIOB 110 HA3HAYCHUIO U 00JIACTH IPUMEHECHHSI.

32. Kakue BeriecTBa Ha3bIBAIOTCS «OPraHUUECKUMHU BSDKYITMMHU BEIIECTBAMI»?

33. Ilepeuncnure OCHOBHBIE BU/IbI OPTAaHUYECKHUX BSIKYIIMX BEIIECTB.

34. Kakue wmarepuanabl H3rOTaBIMBAIOT Ha OCHOBE OPTraHUYECKUX BSDKYIIMX BEIIECTB?
OO6nacTu X UCMOJIB30BaHUA?



puioxenne 2

OueHovHbIe cpeaCcTBA 1JIs1 NPOBeAeHHUS IPOMEKYTOUHOM aTTeCTAlINH
a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJACTBA ISl POBEJACHUS MPOMEKYTOUHON ATTeCTAlNM:

Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeacTBa

OIIK-4 CrocobeH ¢ eCTeCTBEHHOHAYYHBIX MO3UIMHA OIICHWBAaTh CTPOCHUE, XMMHMUYECKHMI M MUHEPAIbHBIM COCTaB 3€MHOH KOpBI, MOP(OIOTHYECKHE
0COOEHHOCTH M T'€HETHYECKUE THIBI MECTOPOKICHMH TBEPHBIX IOJIE3HBIX MCKONAEMbIX IPU PELICHUM 3a/ad IO palMOHAIBbHOMY M KOMILIEKCHOMY
OCBOEHUIO I'€OPECYPCHOI0 NOTEHIMAIA HEAP

OIlIK-4.1

IIpuMeHsseT XMMHUYECKUH H

MUHEPAIBHBIN COCTaB
36MHOM KOpPBI, OCHOBHBIE
CBOICTBa MUHEPAJIOB
pa3JIMYHBIX  KJIACCOB U

TJIaBHBIE TUIIBI PY U TOPHBIX
NOpOJ JJIsl pellieHus 3aaay
M0 OCBOCHUIO HEJP

IIepedyens Bonpocos

Tema 1.1. OcHoBHbIe oHATH. Llenb u 3apaun quciumnHel. Kitaccudukanus matepuanoB. CTpoeHHe
KPUCTANTNYECKHUX BEIICCTB.

1. [lepeuncnuTe OCHOBHBIC OTJIMYUSA XUMUYCCKOM U (pr3HuecKoi csa3ell. Kak BHJI CBA3M CKa3bIBaCTCS
Ha CBOMCTBaX BEIECTB?

2. Uro Takoe kpucTamnuieckas pemierka? OnuimTe OCHOBHbBIE TUIIBI pelieTok bpage.

1. Kaxkue kpucraminiyeckue pemeTki Ha3bIBalOTCs UI€aTbHBIMU U PeAIbHBIMU?

2. Onummre KPUCTAIUITMYECKOE U aMOp(HOE CTPOCHHE BEILIECTB.

3. HazoBute 0CHOBHBIE TPYIITBI KPUCTALTUYECKUX BEIIECTB.

4. Uro Takoe «aHU30TPONHUsD PU3NYECKUX CBOUCTB?

5. Onuiute aMop(PHO-KPUCTATUTMYECKYIO CTPYKTYPY.

6. Uto moHMMaeTcs 1oj rerepojiecCMUuueckuM ctpoeHneM? Kakue Bbl 3HaeTe BEIIeCTBa C TAKUM
CTpoeHUueM?

7. Uro Takoe «daza»? Kakue dazoBsie nmpeBpaieHus Bel 3HaeTe? [IpuBennure npuMepsl.

8. Kaxk Ha3piBaeTCst B3aMMOIEHCTBHE CTPYKTYPHBIX COCTABIISIONIMX BEIIECTBA?

9. [lepeunciure u oxapakTepu3yuTe BUIbI B3aUMOJIEUCTBUE CTPYKTYPHBIX COCTABIISIFOIINX BEIIECTBA.

Tewma 1.2. Knaccuduxanus MmarepuanoB. Ouzndeckue, MEXaHUYECKUE, TEXHOJIOTUYECKUE CBOMCTBA
MAaTEPUAJIIOB U METOBI UX OINPEIECIICHHUS.

1. Kakne Marepuansl Ha3bIBaIOTCS «KOMITO3UIIMOHHBIMIY»? Kakye KoMIO3UThl Ha3bIBAIOTCS
«ucTUHHBIMM»? Kakol cocTaB ¥ CTpO€HHE UMEIOT KOMIIO3UTHI? I [prpoia KOMIIOHEHTOB.

2. Kaxue ocHOBHBIE CBOMCTBA XapaKTEpU3YIOT KaUeCTBO MaTepuaia u o0JacTh €ro Npu-MeHeHus ?
3. Kak cBolicTBa MaTepuana 3aBUCAT OT CTpyKTypsl? [IpuBeaute npumepsl.

4, ®usnyeckue cBorcTBa. [lapamerprl cocTosiHust. CTPYKTYpPHBIE XapaKTEPUCTUKH.

S. Mexanunueckue cBoiictBa. Harpysku. Jlebopmanyu u HanpsboKeHMsL.




Kon

Nunukatop AoCTHXEHUS

O1neHOYHBIC CPEICTBA

HHIUKATOpa KOMIIETCHIINHI
6 IIpoyHOCTHBIE MEXaHUYECKHE CBOMCTBA.
7 Paspyienue tBepapix Ten. TBepaoCTh, UCTUPAEMOCTh U U3HOC MATEPHAIIOB.
8. [lepeuncaure n oxapakTepu3yiTe OCHOBHbIE IOTPEOUTEILCKUE CBOIICTBA MaTEpPHUAJIOB.
9. Kak obecnieunBaercsi Ka4eCTBO UCIOJIb3YEMBIX BEIIECTB U MaTepuanoB? KakoBbl
3aK0-HOZATEeIbHbIE OCHOBBI TApAHTUH KauecTBa U Oe3onacHocTu MarepuanoB? Ilepeuncnure rpymnmsl
IIOKa3aTeIed KauecTna.
10. Oxapakrepu3yiTe NOKa3aTeId KaueCTBa COLUAIBHOIO U TEXHUKO-D)KOHOMUYECKOTO 3HAUYEHUS.
11. Uro Takoe «cTaHgapTU3alMsl CBOWCTB» MaTepraioB?
12.  Kakwue sKcIutyaTaliiOHHbIE YCIOBHUS BOZHUKAIOT IIPU IPUMEHEHUU MaTepUanoB?
Tema 1.3. Kpucrannuszanus, KpucTasInueckasi CTpyKTypa U 1e(eKThl KPUCTAINYECKON peIIETKY.
1. Kak naszpiBaeTcs 11000€ OTKIIOHEHHE B KPUCTAINIMYECKON PELIETKE OT UCAIbHOTO CTPOCHHUS?
2. Kakue Tumnsl 1e(eKToB 110 FeOMETPHUUECKUM NPU3HAKaM Bbl 3HaeTe?
3. Kakyro cTpykTypy MOryT UMETh TBEp/IblE MaTEpUAIIbI?
4. OxapakTepu3ynTe Makpo-, MUKPO- U CYOCTPYKTYPbl KPUCTAIJIMUYECKUX BEIIECTB.
OIIK-4.2 Brnaneer Mertojamu | [Ipumepsl TeCTOBBIX BOIIPOCOB
NPaKTUYECKON IUATHOCTHKH | {151 epaneyeHmpuposanHou Kyouieckol peuemru KOOpOUHAYUOHHOE YUCIO COCMAGISAEn.:
MHUHEpaJIoB  pyA, TopHbIX |a) Kl12;

mopoJ, Kiaccupukamuen u
XapaKTePUCTUKON TIIABHBIX
MOPOI000Pa3YIOIITUX u
PYIHBIX MHHEpAIOB, BEAET
IEPBUYHYIO JTOKYMEHTAIIUIO

TIOJIEBBIX JTaHHBIX "
MEPBUYHYIO 00paboTKy
o0pa3ioB

0) KS;

B) I'l2;

r) Ke.

s epaneyenmpupoanHol pewiemky 4ucio amomos (6asuc),
KPUCMANTUYEeCKOU peulemke, paeHo...

a) 1;

6) 2;

B) 4;

r) 6.

NpUHaoeHcamux O0O0HOuU




Kon Nunukatop AoCTHXEHUS

N O1ieHOYHBIE CPEACTBA
WHJMKaTOpa KOMIIETEHIIUN

Ha pucynke noxkazana cxema usmepenus meepoocmu no Memooy:
a) Buxkepca,

0) bpunenns,

B) PokBemia,

r) [llopa,

1) Mooca.

K moueunwvim oepexmam omuocsm...
a) BaKaHCHH;

0) KpaeBbIC TUCIOKAIUH;

B) TpaHUIIbI pa3zena;

') BUHTOBBIC JMCIIOKAIINH.




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHMUS:

[TpomexyTouHas arrecTanus 1o aucuuiuiMHe «l'eone3nyeckoe MaTepualoBECHHUE» BKIIOUAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUUMUCS 3HAHUM, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJCHUH,
npoBoAUTCA B (hopme 3aueTa.

3ayer Mo JaHHOM JUCHMIUIMHE MPOBOAMUTCS B YCTHOH (opme.

Iloka3aTesn M KpUTEPUH OLICHUBAHUA 3a4eTa:

— Ha OICHKY <«3a4YTeHO0» OOyyaromuicss JIEeMOHCTPUPYET YpPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM OT BBICOKOTO 0 IMOPOrOBOrO, NEMOHCTPHPYET 3HAHUE y4yeOHOro Mmarepualia,
HABBIKYU BBIIOJIHEHUS [TPAKTUYECKUX 3aJaHUM.

— Ha OIEGHKY «He 3a4YTeHO»— OOydYaroIIHiics JIeMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHajja, JOMyCKaeT CyHIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aTh
MHTEJUICKTYaJIbHbIE HABBIKU BBIOJIHEHUS IPOCTHIX 3aJaHHI.



