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MapKIeiiIepeKoro Jiena 1 000ralleHus MOJIE3HBIX MCKOMAeMbIX e

03.03. 2021 r., npotokon Ne 7 /
3as. kadeapo = W.A. I'puiunt

PaBouas nporpamma ono6peHa meroauueckoit komuccuert UTnT

15.03.2021 r., npotokon Ne 5. #—
[Tpeacenareinb N.A IlpiTanes

PaGouas rnporpamMma cocTaBlieHa:

accucTeHT Kadeapbl I'MJIuOITH, %’}7 K.C. HaymoBa
(/

PelieH3eHT:
aupekrop OO0 «Marnutoropekas MapKLUEeiepeKo —reoe3uyeckas KOMMaHHsA»,

DT : A.A. lllekyHoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepckoro eia u 00orameHus
MOJIE3HBIX UCKOMAeMbIX

IIporokomor 20 1. Ne

3aB. kadempoii N.A. I'pumun

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
yueOHOM roJy Ha 3acefaHuu kadeapsl ['eonoruu, Mapkuieiiepckoro eia u 00orameHus
MOJIC3HBIX MCKOMAeMBIX

IIporokomor 20 . Ne

3aB. kadenpoii N.A. I'puun

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kadeapsl ['eonoruu, MapKiieiaepckoro neia u 00orameHus
TIOJIE3HBIX MCKOITAEMBIX

IIporokomor 20 1. Ne

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

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM rofy Ha 3aceqanuu Kadeapsl [ 'eonoruu, MapKieiiepcKoro ieia u 00orameHus
MOJIE3HBIX HCKOMAeMbIX

IIporokomor 20 1. Ne

3aB. kadenpoit I/I.A.?panH

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanusanuu B 2026 - 2027
ydaeOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeiaepckoro aeia u 000rameHus
MOJIE3HBIX NCKOMAeMbIX

[Iporokom ot 20 . Ne

3aB. kadenpoii N.A. I'puinn

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena yist peamsanuu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeapsl ['€ooruu, MapKIIeHaepcKoro aeiia u 00oraieHus
MOJIC3HBIX MCKOIMAEMBIX

[Ipotokomor 20 r. Ne

3aB. kadenpoii N.A. I'puiun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenssMu ocBOCHHUS JUCHMIUIMHBI «['€0/Ie3MYecCKOe MaTepuaToBEACHUE» SBISICTCS:
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

Hucuunnuna ['eoge3nueckoe MarepraloBeIeHHE BXOAUT B 0a30BYI0 4acTh y4eOHOTO
T1aHa 00pa30BaTeIHLHON MPOTPAMMBL.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

I'eonorus

Marematuka

Oduznka

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

O060cHOBaHME MPOEKTHBIX PEIICHUIN

be3omacHOCTh BelleHUsI TOPHBIX padboOT

KomrmuiekcHo€ UCTIoIb30BaHNEe PUPOIHBIX PECYPCOB

NnxeHepHO-reoIorn4eckoe U THIPOreoJornueckoe ooecneueHrue ropHbIx padboT

[IpounzBoacTBEHHAS - IPEAAUIIIOMHAS TIPAKTUKA

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pe3ynbraTe ocBOeHMs QUCHMIUIMHBI (Moayins) «l'eolie3ndeckoe MaTepuasoBeCHUE
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHN

OIIK-4 Cnoco0OeH ¢ ecTeCTBEHHOHAayUHBIX IO3UIMHA OLEHHBATh CTPOCHUE, XMMUYECKHHA U
MUHEpAJIbHBIA COCTaB 36MHOH KOpBI, MOpdosornyeckne 0COOEHHOCTH W T€HETHYECKUE THUIIBI
MECTOPOKICHUN TBEPJBIX MOJE3HBIX MCKOMAEMbIX NMPHU PELICHUU 33Jay M0 PalUOHAIBHOMY U
KOMILIEKCHOMY OCBOEHHIO T€OPECYPCHOTO MOTEHINAa HEP

OIlK-4.1 [IpuMeHseT XUMUYECKUN U MUHEPAJIBHBINA COCTaB 3€MHOM KOPBI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB PA3JINYHBIX KJIACCOB U TJIABHBIE TUIIBI PYJ U T'OPHBIX
IIOPOJ AJIs PELICHUS 3a1a4 [10 OCBOCHUIO HEIP

OIIK-4.2 Brnaneer MeronamMu npakTUYeCKOH AMArHOCTUKM MUHEPATIOB PYA, TOPHBIX
1opon, KJ1accuukanuen u XapaKTEPUCTUKON TJIaBHBIX
Mopo000pa3yloUMX W PYAHBIX MHHEpPAIOB, BEAET IEPBHUHYIO
JIOKYMEHTAITUIO MOJIEBBIX JAHHBIX U MEPBUYHYIO 00pabOTKy 00pa3IioB




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KoHTakTHas padorta — 110,8 akax. gacos:
—aynuropHas — 108 akaz. 9acos;

— BHeayIuTopHas — 2,8 akaJi. 4yacoB

— caMocCTosTeNbHAs paboTa — 33,2 akaJl. 4acoB;

(DOpMa arrecTaiuu - 3a4cT

AynuropHas g
o | womraxTHas pabota E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == . p Kon
S 3 © | camocrosTEeNBHOM | ycreBaeMOCTH U
JIACIMTUTHHBI 5 S . | xommeTeHmn
@) g £ paboThI MIPOMEKYTOUHOM
nmab. | mpakt. | 3 &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | Q &
1. 1. Paznen OGuue cBeeHus O
CTPOCHHUH, CTPYKTYpe u
CBOICTBAaX MaTepHaJIOB.
11 1.1. OcHOBHbIE CaMmocrosTensHoe
noustus. Llenp u 3amaum n3ydeHune yaeOHon
IUCLUIUINHEL. 1 HAy4IHOH Mosenka OIIK-4
Knaccudpukarust 3 6/41 1 JUTEPATYPHI. POBEp OIlK-4.1
KOHCIIEKTOB
MaTepUaoB. CrpoeHue IloaroroBka k OIIK-4.2
KPHUCTATHIECKUX MIPaKTHYECKOMY
BEIIECTB. 3aHATHIO.
CaMmocrosTensHoe
1.2 1.2. Knaccudukarus o TIposepka
u3ydeHune yaeOHon
MmarepuanoB. dusnueckue, N KOHCIIEKTOB,
MeXaHUYEeCKHe 1 HaysHon aCueTOB U OIIK-4
TCXHOJ‘IOFI/IHCCIEI/IC 4 3 /51 2 /IMTCEPATYPEL. pe3 JIbTATOB OlIK-4.1
N IloaroroBka k pesy OIIK-4.2
CBOWCTBA MaTepHalioB U MPAKTUIECKUX
MIPaKTHYECKOMY
METOJIBI HX OTIPEeeICHHS. pabot
3aHATHIO.
CamocTosaTenbHOoe
o IIposepka
n3ydeHune yaeOHon KOHCIICKTOB
1.3 1.3. Kpucrammmzarus, U Hay4yHOH ’ OIIK-4
pacueToB u
KpUCTAIUTHYECKasT 4 4 2 JUTEPaTYPBHI. OIlK-4.1
CTPYKTYpa 1 JeeKThI IToaroroBka k PESYJIbTATOB OIIK-4.2
PYKTYP ’ MPaKTUYECKUX '
MIPaKTHYECKOMY
pabor
3aHATHIO.
Wroro no pazneny 10 17/91 5
2. 2. Paznen Mertaiisl ¥ CIUIaBBI
Ha MX OCHOBE.
CamocTosTenbHOe
n3ydeHue yueOHon
21 2.1 ITonmy4yenue y;HTe azq o poBepka OIIK-4
4YyryHa, CTajd, LBETHbIX| 6 3 1 Hoz[rgToiia;( KOI—I:CHCII:TOB OIlK-4.1
METAaJIIOB. OIIK-4.2
MPaKTHYCCKUM

3AHATHAM.




CaMOCTOSATEILHOC

22 22. ®azoBele H u3yucHHe y4eOHOMH K?}?C(;BG?TIE?B
CTPYKTYpHBIE U Hay4HOH ’ OIIK-4
MPEBpallCHUs] B CIUIaBax. 7 7/61 JUTEPATYPHI. pactetos i OIlK-4.1
Huarpamma COCTOSIHUS ITogroroBka k PesyIIbTaToB OIIK-4.2
crmiaBoB. CTany ¥ YyT'yHBL MIPAaKTHIECKUM HpaKTIgIeCKHX
3aHATUSAM. pabot.
CamocrosTensHoe N
u3ydeHue yueOHon posepka
23 23. VYmpasneHue U Hay4yHOU KOHCTICKTOB, OIlK-4
CBOWCTBAMU  CIUIaBOB U 5 JUTEPATYPBIL. PACHETOB 1 OIIK-4.1
1760 17078 IMoaroroBka k HI; zz?::;?;x OIIK-4.2
MIPaKTHICCKUM pabor.
3aHATHSM.
Hroro no pazaeny 15 7/611
3. 3. Pazgen Hemerammueckue
KOHCTPYKIIHOHHBIE MaTepHAaJIbl
CamocrosTensHoe TpoBepka
u3ydeHue yueOHon KOHCHGI?TOB
U Hay4HOH ’ OIIK-4
3.1 3.1. Crekio 3 312,211 ITHTEpATYPEL pacteros u OIK-4.1
IloaroroBka k HI;Z%J:;T:CT;;X OIIK-4.2
MIPaKTHIECKUM pator.
3aHSITHSIM.
CamocToATeNnbHOE
M3y4eHne yueOHon
3.2 3.2. Heopranuueckue 1 HaysHon . OIIK-4
CTPOUTCIbHbIC MaTEPUATHI 3 6/2,21 JUTEPATYPHI. VYcTHbIi onpoc OIlK-4.1
IloaroroBka k OIIK-4.2
MIPaKTHIECKUM
3aHSITHSIM.
CamocTosATenbHOE N
M3yYeHHEe yueOHOH poBepKa
3.3 3.3. PazpoixiieHHbIC, U Hay4HOH KOHCTIEKTOB, OIIK-4
JTUCTICPCHBIC W KaMEHHBIC 3 52,21 JUTEPATYPHI. pactctTos i OIlK-4.1
MaTepHabl IloaroroBka k HI;)Z?/TJ;L::CTI?;)( OIIK-4.2
MIPaKTHIECKUM pabor.
3aHSITHSIM.
CaMocrosTensHoe
u3yueHue y4eOHOH
34 3.4. TloaumepHsie 11 HaysHon IIposepka OIIK-4
Marepuabl 3 5 [ATCPATYPEL. KOHCIIEKTOB OIK-4.1
TToaroroBka k ’ OIIK-4.2
TPaKTUIECKHM
3aHITHSM.
CamocTosTenbHOe
u3yueHue y4eOHOH
Y HAy9HOH Mposenka OIIK-4
3.5 3.5 Kepamuxka 3 JUTEPATypBI. bOBep OIIK-4.1
TToaroroBka k KOHCTICKTOB. OIIK-4.2
TPaKTUIECKHM

3aHATHAM.




CaMOCTOSATEILHOC

o IIposepka
u3yucHHe y4eOHOMH
1 Hay9HOH KOHCIICKTOB, OIIK-4
3.6 3.6 JpeBecHble 3 5 3 . — pacueToB OINK-4.1
MaTCepHalL! IonroroBka np e;(};?:::;fx OIIK-4.2
MIPAaKTHIECKUM P
3aHATUSAM. pagor.
CamocrosTensHoe
u3ydeHue yueOHon
3.7 3.7. U Hay4yHOU Mposepka OIlK-4
ITnenkoobpasyromnue u 3 2,2 JUTEPATYPBI. KogcneIIZTOB OIIK-4.1
CMa304HbIC MaTePHAIIbI IMoxroroBka OIlK-4.2
MIPaKTHICCKUM
3aHATHSM.
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
1 HayHOf KOHCIIEKTOB, OINK-4
3.8 3.8. Bsoxymue pacueToB U
aTepia 4 4 3 JUTEPaTypBHI. 3 410 OIlK-4.1
MATCPHAILI IToxroroBka np aIZFIII/IL:e(;[KI/]I;X OIlK-4.2
NPaKTUIECKHM p aGor
3AHITHSIM. p ’
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
1 HayHOf KOHCIICKTOB, OINK-4
3.9 3.9. PesunoBbIC 4 4 3 A — pacueToB u OTIK-4.1
atepuaiy Moworomax |  PEVRIAOS | oy
PaKTUIECKHM P
3aHATHSM. pagor.
Hroro mo paszgeny 29 30/6,61 | 23,2
Htoro 3a cemectp 54 54/21,6H1| 33,2 3a4€T
OIIK-4
Hroro no aucnumninuae 54 54/21,61]| 33,2 3a4er OIIK-4.1

OIIK-4.2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpomecce mnpenomaBaHus IUCHUIUIMHBI  «I €0/€3MYECKOE MaTEepHATIOBEICHHE)Y
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 TPYNIIOBBIC MUIM WHANBUyaJbHbIE 3aJJaHUs 110 TIPOUICHHOHN 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:

- OIepeXaroInas CaMoCTOsITeNIbHAs paboTa 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. ucnonb3oBanue B yueOHOM Mpoliecce yueOHbIX (HUITHMOB;

2. 4acTh 3aHSATUH JIEKIMOHHOTO THUIIA MPOBOJATCS C HWCIOJIH30BAaHUEM IPE3CHTAIUH,
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, W3J0KEHHOIO TperojaBareieM, Ha MNpopadOTKy 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
HpC,Z[CTaBJ'ICHLI B ITPUJIOKCHUHN 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) lonmotHuTeIBLHASI TUTEPaTypa:
1. H.B. llly6una MarepuanoBeieHue B ropHOM MatmnHocTpoenun M: M3n-Bo


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

MITYV, 2000.-272 c.

2. ®etucos ['.I1., Kapnman M.I". MatepuanoBeieHue M TEXHOJIOTHS METALIIOB: Y YeOHUK.
M.: Beicmas mikoia, 2002.

3. Jlomtamze B.JI., ®usuko-MexaHWYECKHE CBOMCTBAa TOPHBIX TOpoA. MeTombl
nabo-paTOpHBIX HccenoBaHui: YuebHoe mocodue s By3oB. — JI.: Hegpa, 1990.

4. Ilepuoanueckue uznanus: «MatepuanoBeneHuey, «MeTamib»

5. PxeBckas C.B. Matepuanosenenue: Yueb. — 2-¢ u3., nepepad. u pom. — 2005.

6. MatepuanoBeeHle U TEXHOJIOTH MaTePHAIOB [3JEKTPOHHBIN pecypc]: yueb.mocodue
/ mon. pen. A.W. bareimea u A.A. CmonbkuHa. - M.: UIHOPA-M, 2013. - 288 c. - Pexum
nocryna: http://znanium.com/catalog.php. - 3aru. ¢ skpana. ISBN 978-5-16-004821-5

B) MeTonuyeckue ykazaHus:

1. [Manpynosa N.B., I'myxoBa A.}O., I'opnaoBa O.E. MarepuanoBenenue: NnpakTUKyM.
YueOHoe mocobue s cryaeHToB crneuuanbHocTH 130405 «OOoramieHue MONE3HBIX
uckomaembix». Marauroropek: 'OY BITIO «MI'TY», 2006. — 168 c.

MeTtoauyeckue yka3zaHUs MO BBIIOJHEHHUIO MPAKTUYECKUX PAdOT M WHAMBUAYAIbHBIX
JIOMAIIHUX 3aJJaHui TpeICTaBlIeHbl HAa 00pa3oBaTeabHOM noptasie MI'TY.

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

2. Uepkacos, P.B. Marepuanosenenue. [IpakTukym : yueOHO-MeTonuueckoe nocodue /
P.B. UepkacoB. — Jlunenk: Jlunerkuii ['TTY, 2018. — 66 c. — ISBN 978-5-88526-975-9. Pexxum
noctyna: https://e.lanbook.com/book/

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

https://e.lanbook.com/book/113910 3emckos, FO.I. Marepuanosenenue: ydeOHOE
nocooue / HO.II. 3emckoB. — Cankr-IlerepOypr: Jlawp, 2019. — 188 c¢. — ISBN
978-5-8114-3392-6.

https://e.lanbook.com/book/130341 TlepeeproB, B.I1. MarepuanoBencuue: ydeOHOE
nocodue / B.I1. TTepeseptoB. — Camapa: CamI'YIIC, 2016. — 136 c.

https://e.lanbook.com/book/131800 Ilaciotuna, O.B. Marepuanosenenue: y4eOHOE
nocooue / O.B. ITacrotnna. — Mumnck: PUTIO, 2018. — 264 c.

https://e.lanbook.com/book/ Yepkacos, P.B. Marepuanosenenue. I[IpakTukym
yaeOHo-MeToqu4eckoe nocodue / P.B. YUepkacos. — Jlunenk: Jiuneukuit I'TTY, 2018. — 66 c.

IIporpammuoe o0ecneyenne

Haumenosanwue I10 Ne norosopa Cpox aeicTBUs IUIICH3UN
MS Windows 7
Professional (amst N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip cB00OTHO pactpocTpansiemoe [10 0OECCPOIHO
MS Office 2007 Ne 135 ot 17.09.2007 GeccpotHO
Professional

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI
HasBanue xypca Ccpuika

ITouckosas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EquHoe OKHO JocTyma K
HH()OPMAIMOHHBIM pecypcaM

HammonansHast MH()OPMAIIMOHHO-aHATUTUYECKAS
cucrema — PoccuiiCKuil MHAEKC HayYHOTO IUTUPOBAHUS
(PUHII)

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

URL:
https://elibrary.ru/project_risc.asp




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTIiedeHUe AUCIIMIUTMHBI BKITIOYACT:

Jlekumonnas ayauropus 67 MynbTUMeNUIHBIE CPEACTBA XpPaHEHUS, IMEpeAadd U
npeCTaBiIeHUs y9eOHOH nHpopManuu

JlabopaTopus reoaeszuu 073

1. TeogonuTsl

2. Husenupsl

3. 'eone3nueckue peku

4. Yepre)ku OCHOBHOTO M BCIIOMOTATEIBHOTO 000pYy/JOBaHHS

KommbrotepHnsiii kiacc [lepconansabie Kommblotepsl ¢ nakerom MSOffice, Beixomom B
WNHTepHeT M ¢ JOCTyIOM B 3JEKTPOHHYIO HMH(MOPMAMOHHO-00Pa30BaTEIbHYI0 CpENy
YHHUBEPCHUTETA

AyauTopus Uil CaMOCTOSATENILHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YNTAJIBHBIC 3aJIbI
oubmmorekn [lepconanbuble KoMmbloTepbl ¢ maketom MSOffice, Beixomom B WHTEpHET 1 ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpelly YHUBEPCUTETA

[Tomemenne Uit  XpaHeHUS W OPOPHIAKTUYIECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopynoBanusi CTe/Iaxu A XpaHeHUs! Y4eOHO-HATIISITHBIX TOCOOHH U y4eOHO-METOANYECKOM
JOKYMEHTAIUH.



IIpunoxenne 1
Y4eOHO-MeTOANYECKOE O0ecTiedeHHe CAMOCTOSATEILHON padoThl CTY1€HTOB

[To mucummimbae «['eofe3nvecKoe MaTepHAIOBEICHHE)
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

Bunel camocrostenbHOM paboThl (00BEM YacoB, OTBOJAMMBIX HA CAMOCTOSTENBHYIO PaboTy IO
yueOHOMY Tiany — 33,249acoB):

OueHOYHBIE CPe/ICTBA ISl TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH, IPOMEKYTOYHOMN aTTECTAIUH 10

MPEeyCMOTPEHa ayauTOpHAas H

UuTOoraM OCBOCHHUA NJUCHUIIIIMHBI.

Paznen/ Tema Bun camocrostensHOM Koui-Bo
DopMBI KOHTPOJIS
JUCHUTUINHBI paboThI 4acoB

1. Paznen O6mue cBeeHus
0 CTPOEHUH, CTPYKTYpPE U
CBOMCTBax MaTepUaJIOB.

1.1. Tema OCHOBHEBIE IToaroroBka Kk JIEKIIMH 1 Bxonnoe
nousitus. llenp w 3amaum TECTUPOBAHUE
JUCLHUIIIIUHBI.

Krnaccudukanus [TpoBepka KoHCIIEKTa

MaTepHaoB. Crpoenue [Toaroroska k Pa6ora Ha

KPUCTAJUIMYECKUX BEILECTB. pakTU4YecKoii padote | [IPAKTUYECKOM
3aHSATUU

1.2. Tema Knaccudukarus 2 YcTHbIi orpoc

[ToaroroBka K JeKIuu
Marepuanos. Pusznueckue,
MEXaHUYECKHUE, [TpoBepka KoHCIIEKTa
TEXHOJIOTMYECKUE CBOMCTBA [ToaroroBka k PaGora Ha
MaTepHaIOB U METObI UX IIPaKTU4YECKUM padboTtam 2,3 IPaKTHYECKOM
OnpeIeTICHUsI. 3aHATUU

1.3. Tema 1

Kpucrannmszanus, YceTHbIl OIIpoc
[ToaroroBka K JeKuuu
KpUCTaJUTMYECKasi CTPYKTypa
U J1e(DEeKTHI.
Mo pasnexy HOMOTOVBKa X ! [TucemMenHHsIit orpoc
KOHTpPOJIbHOM paboTe

HTtoro mo pasneny 5

2. Paznen MertaJuibl 1
CIIABBI HA MX OCHOBE.

2.1. Tema ITonyuenue 1
YyryHa, CTaju, [[BETHBIX [ToaroroBka K JeKIUU VYerHbii onpoc
METaJIOB.

2.2. Tema ®a3oBble U 2
CTPYKTYPHBIE MPEBPaAICHUS .

B fg;agfx. I[nall)"parl)\aMa [ToaroroBka K JEKIUAM Y CTHEI onpoc
coCcTOsIHUA cIaBoB. Ctain
Y YYT'YHBI.

2.3. YapaBneHue 1
CBOMCTBAaMH CILIABOB U [ToaroroBka K JeKIUAM
U3JEIINI.

Ho pasneny HOHFOTOUBKa X . IInceMeHHsIN onpoc

KOHTPOJIbHOU paboTe
Hroro no pasneny 5




3. Paznea

HemeTtammmueckue
KOHCTPYKITHOHHBIE
MaTepHuabl
3.1. Tema Ctekio TloaroroBka K JIEKIIUH. 2 VYcTHbI# orpoc
ITpoBepka KOHCIIEKTa
IToaroroska K Pabora Ha
MpaKkTHYECKOU padboTe 6 MPaKTUYECKOM
3aHATHU
3.2. Tema Heoprannueckue 3 VYcTHbI# orpoc
IToaroroBka K IEKIUH
CTPOUTEINbHBIE MaTEPHAIIBI
ITpoBepka KOHCIIEKTa
IToaroroska K Pabora Ha
npaKkTUYecKon padore 7 MPaKTUYECKOM
3aHATHU
3.3. Pa3prixiieHHbIe, 3 VYcTHbI# orpoc
IToaroroBka K JIEKIIUH
JIUCTIEPCHBIC U KAMEHHBIE
MaTepHuaIbl ITpoBepka KoHCIIEKTa
IToaroroska K Pabora Ha
MpaKTUYECKOn padbore 6 MPaKTUYECKOM
3aHATHU
3.4. Tema 3 YcrHbIl orpoc
IToaroroBka K JIEKIIUH
[TonmumepHBIe MaTEepHATBI
IIpoBepka KOHCIIEKTa
IloaroroBka k Pabora Ha
IIpaKTHYeCKo padote 8 IIPaKTHYECKOM
3aHATHH
3.5. Tema  Kepamuka 1 YcTHbIi onpoc
IToaroroBka K JIEKIIMH
3.6 Tema JIpeBecHbIe 3 YCTHBIH orpoc
ITonroroBka K JIEKITMH
MaTepuabl
IIpoBepka KOHCIIEKTa
IloaroroBka k Pabora Ha
IIpaKTHYecKo pabote 8 IPaKTHYECKOM
3aHATHH
3.7. Tema 2,2 .
VYeTHbIl orpoc
[Tnenkoobpazytoriue u IToaroroBka K JIEKIIMH
CMa304YHBIE MaTEPUAITBI
3.8. Tema Bsoxymue 3 YceTHbIl OIpoc
IToaroroBka K JIEKIIMH
MaTepHuaIbl
IIpoBepka koHCIIEKTa
IloaroroBka k Pabora Ha
IpakTH4eckon padore 9 IIPAKTUYECKOM
3aHATHH
3.9. Tema Pe3nnosBrnie TloaroroBka k jgexuu 3 VYcTHBIH orpoc
MaTepHuaibl
[IpoBepka KoHCIEKTa
IloaroroBka k
. Pa6ota Ha
npakTUYecKon padore 9
MPaKTUYECKOM
3aHATHH
Hroro no pasneny 23,2
HToro mo qucuunmHe 33,2 3auer




Tema 1.
1.  Ilepeuncnure OCHOBHBIC OTJIMYMS XUMHUUYECKOW W (U3MYECKOM cBsizeil. Kak Bum cBs3M
CKa3bIBAETCsl HA CBOMCTBAX BEILECTB?

2. Yro Takoe kpuctamuinyeckas peuierka? OnuInTe OCHOBHbIE TUIIBI pemeTok bpase.

1.  Kakue kpucTaJuIMuecKHUe PEeLETKN Ha3bIBAIOTCS UI€aIbHBIMU U peaIbHbIMU?

2.  Onumure KpUCTAUIMYECKOE U aMOpP(HOE CTPOCHUE BEIIECTB.

3. Ha3zoBuTte 0OCHOBHBIE IPYNIIBI KPUCTAIUTMYECKUX BEIIECTB.

4. Yrto Takoe «aHU30TpONHs» PU3NIECCKUX CBOHCTB?

5. Onumute aMoppHO-KPUCTAIHYECKYIO CTPYKTYPY.

Tewma 2.

1.  Kakue BemecTBa Ha3bIBaloT MeTauiamu? [lepeuncianTe U oxapakTepu3yiTe OCHOBHbBIE
nepeenbl B METaJUTYPTUu.

2.  llBerHble U peaKue METAJUIBI: OCHOBHBIE CBOMCTBA U 00JIACTh MPUMEHEHHS.

3. Merammueckre NOPOIIKOBbIE MaTEPHAIIbl: CIIOCOOBI MOIy4eHuUs, 00paboTKH,
JIOCTOMHCTBA U HEJOCTaTKU.

4.  Knaccudukaius METAIHUYECKUX MOPOLIKOBBIX MAaTEpUAIOB M0 Ha3HAUCHHUIO.

5.  Merammueckue cTeksia: 0COOEHHOCTH CTPOEHUS U CBOICTB, oJyueHue, hopma u3zienuid,
0o0JacTu MPUMEHEHHUS.

6.  UyryHsl: cioco0 mosrydeHus, 0071acTi MPUMEHEHHUS, KIIaCCH(PUKAITHUSI.

7. Cranu: criocoObl MoJydyeHus, 001acTi NPUMEHEHHUs, TPUCYTCTBYIOLIUE PUMECH.

8.  Kuaccudukanuu craneid 1o Ka4ecTBy, XHMUYECKOMY COCTaBy, HA3HAYCHHIO.

9. Kakue ocHoBHbIE (ha3bl 00pa3zyroTcs B cruiaBax? OxapakTepu3yiTe MaKpo-, MUKPO- U
CyOCTpYKTYphI MeTa/UIOB. KakuMu MeTo1aMu OHH U3YJaroTCs?

Tema 3.

1. Crekyio, cocTaB, CTpPOCHHUE.

2. Knaccudukanus ctexor.

3. Urto Ha3wiBaeTcs 6eToHOM? OXapaKkTepu3ylTe KOMIIOHEHTHI O€TOHA: UX POJib, TPEOOBAHUS K
kauecTBy. OnUIIKUTE CTPYKTYpy O€TOHA.

4.  CneunuanpHble 100aBKH, BBOJAUMBIC B O€TOH: HA3HaYEHUE U TPUMEPHI J0OABOK.

5. Knaccudukanuu 0eTOHOB O MIOTHOCTH, CTPYKTYPE U BUJLY BSUKYILIHX BEILECTB.

6. Kuaccudukanum 6eTOHOB MO BUIY 3alIOJTHHUTEINS, YCIOBUSM TBEPACHUS U HA3HAYCHUIO.
7.  TpeboBaHus k 0eTOHAM U OETOHHBIM CMECSIM.

8. [aiite onpeneneHue TrOpHbBIM MopoAaM UM MuHepaiaM. Kakue reHeTndeckue THUIbI TOPHBIX
nopox Bbl 3Haere? llpuBenure mpumepsl ropHbIX mopol. Kak MCHOIB3yrOTCS B HApOIHOM
XO035IICTBE TOPHBIE MOPO/IbI?

9. IlpupogHble KaMeHHBbIE MaTepHalbl: OOJACTH HUCHOJb30BAaHUS, JOCTOMHCTBA H
HEJOCTaTKH.

10. Ilepeuncnure BuAbBI OOpPaOOTKHM MPHUPOIHBIX KAMEHHBIX MaTepHaOB M IEPEUUCIINTE
COOTBETCTBYIOILIME UM I'OTOBBIE U3EH.

11. CocraB, cTpoeHHE U CTPYKTypa MOJIMMEPHBIX BemlecTB. Knaccudukanus no XuMMyecKoMy
COCTaBy OCHOBHOM IIEMH.

12. Bujpl cBs3ei B MAaKpoMoJieKyax MOJIMMEpHBIX BelecTB. Kiaccudukanms no XuMmueckomy
COCTaBY COCTaBHBIX 3BEHbBEB.

13.  OpnHoponHBIE TMOJUMEpPHBIE BEIIECTBA U  COOCTBEHHO TIOJMMEpPHI:  CTPOEHUE,
MIPOUCXOXKICHHUE.

14. ®usuyeckoe COCTOSIHHUE MOJIUMEPOB.

15. Opranuueckue MOJIMMEpPHBbIE MaTepHalibl: MPUMEPbl MaTepuasioB, CBOMCTBAa M o01acTu
MIPUMCHCHHUS.

16. Heopranuveckue moJIMMEPHBIE MaTEpHAJIbl: TPUMEPHl MaTEPHAJIOB, CBOMCTBAa W 00JacTH
MIPUMCHCHHUS.

17. TlommmepHble TUIACTHYECKHE MaTepHalbl (IUIACTMACCHI): COCTaB, XapaKTEPUCTUKA
MaTepUasoB U U3JIEIUHA HAa UX OCHOBE.

18. Knaccudukamnust KepaMuKH.



19 . Tlony4eHue KepaMUKH.

20 . CsoiicTBa kKepaMuku. [IpuMeHeHNE KEpAMUKH.

21. CpoiicTBa IpEBECUHBI.

22. Marepuansl U3 IpeBeCUHbI. JJOCTOMHCTBA APEBECUHBI

23.  3amuTa APEBECUHBI OT YBJIAKHEHUS, 3aTHUBAHUS U BOCTIIAMEHEHUSI.

24. Kakume  marepuanabl  Ha3bIBAIOTCI  «IUICHKOOOpazywommmu»?  Kakwe  rpymmsl
IUICHKOOOpAa3yIoNMxX MaTepuanoB Bbl 3Haere? Kakumu OCHOBHBIMH TOTPEOUTEITHCKUMU
CBOMCTBAaMHM OHM JIOJIXKHBI 00J1a/1aTh?

25. OxapakrepusyiTe KiesIue MaTepuabl, IX Ha3HAYCHHE U 00JaCTH UCIIOJIb30BaHUS.

26. OxapakTepusyiTe TepMETHKH, MX Ha3HAYCHHE B 00JIACTH UCIIOJIb30BAHMS.

25 . Kakue marepuasibl Ha3bIBAIOTCS «CMa304HBIMHUY? Kakue BUABI CMa30YHBIX MAaTEPUAIOB
BBI 3HacTE?

26 . KakoBbl 001acTd TNPUMEHEHHS CMAa30YHBIX Macell, IUIACTUYHBIX CMa30K, TBEPAbBIX
CMa30YHBIX MaTEepPHaIOB, CMa309YHO-OXJIAXKTAFOITUX KUIKOCTEH?

27. Kakue BeliecTBa Ha3bIBAIOTCS «KMHUHEPATBHBIMU HEOPTAHUYECKUMU BOKYIUMI»? KakoBa
B 00IIIEM clTydae TEXHOJIOTUS UX nonydeHus? Kakue marepuanbl H3roTaBiIMBalOT HA UX OCHOBE?

28 . Kakne pU3MKO-XUMUYECKHE IMPOIIECCHI MPOUCXOAAT C MUHEPATHHBIMUA HEOPTaHHYSCKUMU
BSDKYIIMMU B TIPOIIECCE UX MCMOIb30BaHus? Kakyro CTpyKTypy npeacTaBiseT coOOO0i 1ieMEeHTHBIN
KaMeHb T0CJIe TBEPACHUS?

29 . Kakue BsKyIIME HAa3bIBAIOTCS «BO3AYIIHBIMU»? HaszoBuTe Tpymmbl BsDKYIMIHUX IO
XUMHYECKOMY COCTaBY.

30. Kakue marepuanbl Ha3bIBAIOTCS «pPE3MHOBBIMH»? Kakoli coCTaB MMEIOT PE3HMHOBBIC
MaTepuaibl?

31. Kiaccudukamnus pe3HHOBBIX MaTEPUAIOB 10 HA3HAYCHUIO M 00JIaCTH MPUMCHCHHUS.

32. Kakue BelecTBa Ha3bIBAIOTCS «OPTAHUYCCKUMU BSKYIITUMH BEIIECTBAMUI?

33. IlepeuncnuTe OCHOBHBIE BUBI OPTAHUYECKUX BSKYIIIMX BEIIECTB.

34. Kakme Martepuaibl W3rOTABIUBAIOT HA OCHOBE OPraHWYECKUX BSDKYIIUX BEIISCTB?
O06nacT UX UCTIOB30BaAHUS?



[puioxenne 2

OueHovHbIe cpeaCcTBA 1JIs1 NPOBeAeHHUS IPOMEKYTOUHOM aTTeCTAlINH
a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJICTBA /ISl NPOBEJACHUs MPOMEKYTOYHON aTTeCTAlNM:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O11eHOYHBIE cpe€acTBa

OIIK-4 CrocobeH ¢ eCTeCTBEHHOHAYYHBIX MO3UIMHA OIIEHWBAaTh CTPOCHUE, XMMHMUYECKHMI M MUHEPAIbHBIM COCTaB 36MHOH KOpBI, MOP(OIOTHYECKHE
0COOEHHOCTH M T'€HETHUYECKUE THIIbI MECTOPOKICHHUH TBEPIBIX IMOJIE3HBIX HCKOMAEMBIX IPU PEIIEHUH 337ady MO PAlHOHAIBHOMY U KOMIUIEKCHOMY
OCBOEHUIO I'€OPECYPCHOTO NOTEHIMAIA HEAP

OIIK-4.1

[IpumeHsieT XUMUYECKH W MHHEpaIbHbBIN
COCTaB 3€MHOW KOpbI, OCHOBHBIE CBOMCTBA
MUHEPAJIOB PA3IUYHBIX KJIACCOB U TJIaBHBIC
TUTBI PYJl U TOPHBIX MOPOJ ISl PEIICHHS
3aJ1a4 110 OCBOCHUIO HEJIP

ITepeuens Bonpocos

Tema 1.1. OcHoBHble noHsATHS. Llens u 3anaun qucuuminHel. Knaccudukanus MmaTepuanos.
CrpoeHnEe KPUCTAIUIMYECKUX BEILECTB.

1. [lepeuncnure OCHOBHBIE OTINYMS XUMUYECKOH 1 pu3ndeckoii csseil. Kak Bua
CBSI3M CKa3bIBACTCs HA CBOMCTBAaX BEUIECTB?

Yro Takoe Kpuctayaudeckas pemierka? OnuimTe OCHOBHbIE THUIIBI pelieTok bpase.
Kakue kpucTainyeckue peeTky Ha3blBaloTCs HICAIBHBIMY U PEAJIbHBIMU?
OmnumuTe KpUCTAIUNINIECKOE M aMOP(HOE CTPOEHHE BEIIECTB.

HazoBuTe 0OCHOBHBIE I'PYNIIBI KPUCTAUIMUECKUX BEILIECTB.

Yro Takoe «aHU30TPOMNUs» PU3NYECKUX CBONCTB?

Onuire aMopPHO-KPUCTAIUIMYECKYIO CTPYKTYDY.

Yrto noHnMaeTcs 1noj rerepoaecMuyeckuM ctpoeHrem? Kakue Bl 3HaeTe BeliecTa
C TAKUM CTPOCHHEM?

SouhwpEN

7. Yro Takoe «paza»? Kakue pa3zoBsie nmpespaiieHus Bol 3Haere? [Ipuseaure
IIPUMEPBHL.

8. Kak Ha3piBaeTcs B3aMMOJEMCTBHE CTPYKTYPHBIX COCTABIISIONIMX BellecTBa?
9. Ilepeuncnure n 0XapakTepU3yiTe BUJIbI B3aUMOJIEHCTBUE CTPYKTYPHBIX

COCTAaBJISIOIIMX BEUIECTBA.

Tema 1.2. Knaccudukanus matepuanoB. @u3ndeckue, MEXaHMUYECKHE, TEXHOJIOTHUECKUE
CBOIICTBAa MAaTEPHAJIOB U METOABI UX OMPEICICHUS.

1. Kakune MaTepuanbl Ha3bIBAIOTCS «KOMIO3ULIUOHHBIMUY? Kakne KOMIO3UTHI
HAa3bIBAIOTCS «MCTUHHBIMUY»? Kakol cocTaB v cTpoeHre MMEroT koMno3uTel? [Ipupoaa
KOMIIOHEHTOB.

2. Kakune ocHOBHbBIE CBOMCTBA XapaKTEPU3YIOT Ka4eCTBO MaTepuasa u 00JacTh ero




CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHBIE CpescTBa

Npu-MeHeHus?

Kak cBolicTBa MaTepuana 3aBUCAT OT CTpyKTypsl? [IpuBennuTe npuMepsl.
®uznueckue cBoiicta. [lapamerprl coctosiHuA. CTPYKTYpHBIE XapaKTEPUCTHKH.
Mexanuueckue cBoiictBa. Harpysku. Jlehopmanmu u HanmpsoKeHUSI.
[IpoYyHOCTHBIE MEXAaHUYECKUE CBOMCTBA.

Pa3pymenue tBepapix Ten. TBepaocTh, HCTUPAEMOCTh U U3HOC MAaTEPUAIIOB.
[lepeuncnure U 0XapakTepU3yHTEe OCHOBHBIE MOTPEOUTENBCKIE CBONCTBA
MaTepUasoB.

9. Kak obecrnieunBaeTcsi KauecTBO UCMIOIb3YEMbIX BEIIECTB U MaTepuaioB? KakoBbl
3aK0-HOJATEeJIbHBIC OCHOBBI TAPAHTUH KauecTBa U 0€30MaCHOCTH MaTepHaioB?
[lepeunciure rpymnibl NoKazareaei KauecTa.

LN kAW

10. Oxapakrepu3yiTe IoKa3aTeId KauecTBa COLUAIBHOIO U TEXHUKO-IKOHOMUYECKOTO
3HA4YEHUs.

11. Yro Takoe «cTaHJapTU3alMs CBONCTB» MaTepUAIOB?

12.  Kakwue sKcruryataliuOHHbIE YCIOBUS BO3HUKAIOT IIPU IPUMEHEHUU MaTepHuaIoB?

Tema 1.3. Kpucrannu3zamus, KpucTasinyeckasi CTpyKTypa U 1e(eKThl KpUCTATNYECKON
PELIETKU.

1. Kak Ha3pIBaeTcs 11000€ OTKJIOHEHHE B KPUCTAUTMUECKON peleTke OT UeaabHOro
CTpoeHUS?

2. Kakue Tunsl 1eeKToB 0 TeOMETPUUYECKUM NPU3HAKaM BbI 3HaeTe?

3. Kakyto cTpyKTypy MOTyT UMETh TBEp/Ible MaTepHaIbl?

4. OxapakTepu3yinTe Makpo-, MUKPO- U CYOCTPYKTYPbl KPUCTAIIHYECKUX BEIIECTB.




CTpyKTypHBII

AJIEMEHT [Tnanupyemblie pe3yabTaThl 00y4eHUs OrneHouHbIE CPEACTBA
KOMIIETCHIINH
OIIK-4.2 Bnaneer METOoAaMH npaktuueckoi | [IpumMepsl TeCTOBBIX BONPOCOB
JUAarHOCTUKH MHHEPAJIOB Py, TOPHBIX | /14 epaneyeHmpuposantoil Kyouueckou peuemky KoOpOUHaAYuoHHOe YUCIO COCMABAem:
OPOI, KJ1accuuKamnmen ula) Kl2;
XapaKTEepUCTUKOU rnaBHbIX | 0) KS;
MOPOI000PA3YIOIINX B PYAHBIX MUHEpANIOB, |B) ['12;
BEJIET MIEPBUYHYIO TOKyMEHTaLuIo 1osieBbix |T) Ko6.
TAHHBIX U IEPBUYHYIO0 00pabOTKy 00pa3uoB | /11 epaneyeHmpuposanHol pewemku 4ucio amomos (6a3uc), NpUHAONeHCauux
00HO
KPUCALIUYECKOLL peuiemke, pasHo...
a) 1;
6) 2;
B) 4;
r) 6.

Ha pucynke noxkazana cxema usmepenust meepoocmu no Memooy:
a) Bukkepca,

0) bpunenns,

B) PokBenna,

r) llopa,

1) Mooca.

K moueunvim oeghexmam ommnocam...
a) BaKaHCHH;

0) KpaeBble TUCIOKAIINH;

B) TPaHUIIbI pa3jiena;

') BUHTOBBIE JIMCIIOKAIINY.




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

[TpomexyTouHas arrecTalus 1o aucuuiuiMHe «['eone3ndyeckoe MarepualoBEACHHUE» BKIIIOUAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUIMMUCS 3HAHU, U
NPAaKTUYECKHE 3a/aHusl, BBIABIIOMIME CTENEHb C()OPMUPOBAHHOCTH YMEHHH M BIaJICHHIA,
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 JIO IMOPOTrOBOT0, JAEMOHCTPUPYET 3HaHHE Y4eOHOro marepuaina,
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.



