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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
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 mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eomoruu, MapKieiiaepckoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapsl ['eosoruu, MapKIenaepcKoro aeia u 00oraieHus

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
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, odcyxaeHa u ogodpeHa st peanuszamnuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena st peanusanuu B 2027 - 2028
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.ﬁ)I/IH_II/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUst TUCHUILTUHBL « KOHCTPYKIIMOHHBIE U UHCTPYMEHTAJIbHbIE MaTEpPHAIIbI
B TOPHOM IPOU3BOJICTBE)» SIBJSETCS: PA3BUTHE Y CTYIACHTOB JIMYHOCTHBIX KayeCTB, a TaKXKe
dbopmupoBanue MpohecCHOHATBHBIX KOMIIETCHIINI B COOTBETCTBUU ¢ TpeboBanusmu O@I'OC BO
o cneransHocTH 21.05.04 T'opHOE nerno.

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

Hucuunnuaa KOHCTPYKIIMOHHBIE M WHCTPYMEHTAJIbHBIE MaTepuajbl B TOPHOM
MIPOM3BOJICTBE BXOJIUT B 0053aTEIBHYIO YaCcTh Y4eOHOTO IiaHa 00pa3oBaTeIbHOM MPOTPaMMBI.

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

I'eonorus

®usuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AMCLUHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

DOTaMOHHBIN METO ] 000TAIIICHUS

I'paBuTaInIMOHHBII MeTO1 OOOTaIlIeHHUS

[ToaroroBka k cade u cada rocyapCTBEHHOTO dK3aMeHA

[TponsBoicTBEHHAS - IPEATUTIIIOMHAS PAKTHKA

[IpoekTupoBaHue 000raTUTEIBHBIX (PaOdpUK

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu s

B pesymbrate  ocBoeHMs — AUMCUMIUIMHBI  (Monyis) — «KOHCTpyKIMOHHBIE U
MHCTPYMEHTAJIbHBIE MaTepuajibl B TOPHOM IPOM3BOJCTBEY» OOYyYarOLIUICS OJDKEH 00Janarh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:

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

OIIK-5 Cnoco0eH mNpuMEHSATh METOJbl aHajin3a, 3HAaHUS 3aKOHOMEPHOCTEH TOBEICHHS,
yIpaBlIeHUS] CBOWCTBAMU TOPHBIX TOPOJ M COCTOSHUEM MacCHMBa B Tpolleccax JI00bIYH U
nepepadOTKU MOJIE3HBIX UCKOTIAEMBIX, a TAKXKE MPU CTPOUTETHCTBE U AKCIUTyaTaIluH MOA3EMHBIX
00BEKTOB

OIIK-5.1 AHanu3upyer ¢usuko-reorpagduyeckue, IIPUPOJHO-TEOJIOTHYECKHUE,
MHXEHEPHO-TEOJIOTUYECKUE U TUAPOT€0JIOTNYECKUE YCIIOBUS, BIUAIOIINE HA
COCTOSIHME MacCHBa FOPHBIX MTOPOJ

OIIK-5.2 OneHuBaeT M MPOrHO3MPYET TE€OMEXAHMYECKHE IIPOLECCHl B IPOLECCE
CTPOUTECIBCTBC M OKCILJIyaTall 110 A3CMHBIX 00BEKTOB

OIIK-6 Croco0eH TpHMEHATh METOABl aHAIW3a W 3HAHWUS 3aKOHOMEPHOCTEH ITOBEJACHUS H
yIpaBlIeHUS CBOWCTBAMU TOPHBIX TOPOJ M COCTOSHHEM MacCHMBa B TpoIleccax JI0ObIYH U
nepepadOTKU TBEPABIX TMOJIE3HBIX MCKOIMAEMbIX, a TaK)K€ MPH CTPOUTEIHCTBE W JKCIUTyaTalluu
[IOI3€MHBIX 00BHEKTOB

OIIK-6.1 CucremaTuzupyeT MeETOABl TNPEICIBHOIO HANPSKEHHOIO  COCTOSHUS
MacCHBa FOPHBIX TOPOJ

OIIK-6.2 Brageer WHXEHEPHBIMM M TEXHOJIOTMYECKUMU METOJAMM YIIPABICHUS
T€OMEXaHUYECKUMU MPOLECCaMuU




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

qyuce:

— KOHTaKkTHas pabora — 61,6 akaj. 4acos:
— aynuropHas — 60 akaj. 4acos;

— BHeaynuTopHas — 1,6 akaJ1. 4acos;

— caMocTosTeNbHAs paboTa — 82,4 aka. 4acos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas ) =
o | xonraxrHAs pabota E 3 ®dopma TeKyIero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S . P Kon
S 3 © | caMocTOsITEeNbHOU | ycrieBaeMOCTH U
JIACIMTUTHHBI 5 [ . | komnerenunu
@) 2 £ paboThI MIPOMEKYTOYHOM
nab. | mpakT. | 3 &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QU &
1. 1. Paznen OOGmue cBeAeHUs O
CTPOCHHUH, CTPYKTYpe u
CBOICTBAaX MaTepHaJIOB.
11 1.1 OcHOBHbIE CaMmocrosTensHoe
noustus. Llems w 3amaum u3ydeHune yaeOHon OTK-5.1
WCLIUIUTHHEI. 1 HAyIHOU )
?(naccmbm(aunﬂ 2 221 4 JIUTE }EliT bI Tposepia OIK-5.2,
PaTyphL. KOHCIICKTOB OIIK-6.1,
MaTepHajoB. Crpoenue IonroroBka k OITK-6 2
KPHUCTATHIECKUX MIPaKTHYECKOMY '
BEIIECTB. 3aHATHIO.
CaMmocrosTensHoe
1.2 1.2. Knaccudpukarms svierie VaeOHoi TIposepka
MatepuanoB. duzndeckue, v ya . KOHCIIEKTOB, OIIK-5.1,
U HAYYHOMN
MeXaHUYEeCKue, pacdeToB u OIIK-5.2,
. 6 2 4/31 6 JIUTEPATYPHI.
TEXHOJIOTMYECKHE CBOMCTBA pe3yabTaToB OIIK-6.1,
IloaroroBka k
MaTepHajoB U METOAbl MX MPaKTUYECKUX OIIK-6.2
MIPaKTHYECKOMY
OIIpeIeIeHHSI. pabot
3aHATHIO.
CamocTosaTenbHoe
u3ydeHue y4eOHoH Tposepka
v ya . KOHCIIEKTOB, OIIK-5.1,
1.3 1.3. Kpucramm3anus, U Hay4yHOMH
pacdeToB u OI1K-5.2,
KpHUCTAJTHYECKast 2 2 6 JIUTEPATYPHI.
CTPYKTYpa 1 JeeKThI ITogroroBka K PC3YIIbTATOB OIIK-6.1,
PYKTYP ’ MPaKTUYECKUX OIIK-6.2
MIPaKTHYECKOMY
pabor
3aHATHIO.
Wroro no pazaeny 6 8/51 | 16
2. 2. Pazgen MeTaisl ¥ CIUIaBBI
Ha MX OCHOBE.
CamocTosTeNnbHOe
u3yueHue y4eOHOH OIlK-5.1
21 2.1. Tlonyuenue Y Y '
gyryHa, cTand, useTHbx| 6 2 4 JUTEPaTYPBHI. IIposepka OIIK-5.2,
yryua, ’ TToaroroBska k KOHCIIEKTOB OIIK-6.1,
METAaJIIOB.
IIPaKTUYECKUM OIIK-6.2

3AHATHAM.




CaMOCTOATEILHOC

22 22. ®azoBelec U u3yucHHe y4eOHOM KOHIfC(::fTI;aB
CTPYKTYpHBIE U Hay4HOH ACUCTOR 1/17
MPEBpallCHUs] B CILIaBax. 6 4/41 6 JUTEPATYPBHI. pe3 LTATOR
Juarpamma COCTOSIHUS IonroroBka pesy
MPAKTHICCKUX
crmiaBoB. CTany ¥ YyT'yHBL MIPAaKTHIECKUM aGor
3aHATUSAM. P ’
CamocrosTensHoe posepka
H3yHeHue yaeonol KOI?CHGI?TOB OIIK-5.1
23 23. VYmpasneHue W HAy49HOH ACUCTOB 1/1’ OHK-5I2,
CBOWCTBAMU  CIUIAaBOB U 2 8 JIUTEPATYpBI. P 6.1’
U3JICITHI IMoxroroBka PE3YIIbTATOB OIIK-6.1,
’ HIpaKTHICCKIM HNPaKTUYECKUX OIIK-6.2
3aHATHSIM. pador.
Wroro no pazaery 10 4/41 | 18
3. 3. Paznen Hemerammmueckue
KOHCTPYKIIHOHHBIE MaTepHaJIbl
CamocrosTensHoe Mposepka
u3ydeHue yueOHon POBEp
W HayHO# KOHCIIEKTOB, OIIK-5.1,
3.1 3.1. Crekio 1 1/11 4 JUTEPATYPHI. pacteros u OIK-5.2,
HoMroToBKa K pE3ynbTaToOB OIIK-6.1,
HpaiTquCKHM TIPAKTUYECKUX OIIK-6.2
3aHITHSIM. pador.
CaMmocrosTensHoe
M3y4eHne yueOHon OIK-5.1
U Hay4HOH co
3.2 32. Heoprammicckue 1 4/11 6 JIUTEPATYPHI. YcTHBIN onpoc OIK-5.2,
CTPOUTENIbHBIE MaTepHaIbl ToaroToska K OIIK-6.1,
TIPaKTUIECKAM OMK-6.2
3aHATHSIM.
CaMocCToATeNnbHOE Mposepka
H3ydeHHE yacOHOR KOIfCHeIE)TOB OIIK-5.1
3.3 3.3. Pa3prIxieHHEIE, U Hay4HOH ACUCTOR 1/1, OHK-5.2’
JTUCTICPCHBIC M KaMEHHbBIE 2 3/11 6 JIUTEPATYPHI. P 6. '
MaTepuabl ITogroroBka k PE3yJIbTATOB OIK-6.1,
A——— MIPAKTHYECKUX OIIK-6.2
3aHATHUSIM. pador.
CaMocCToATenbHOE
u3ydeHue yueOHon OIK-5.1
34 34. TlonmumepHbie 1 HayHHoHn IIposepka OI1K-5.2,
2 3 6 JUTEPaTyphl
MaTepHabl ToxroToska K KOHCIICKTOB. OIIK-6.1,
MPaKTUYECKUM OlK-6.21
3aHITHSM.
CamocTosTeNnbHOe
u3yueHue y4eOHOH OIK-5.1
Y HAy9HOH .
IIposepka OIIK-5.2,
3.5 3.5.Kepamuka 2 2 g:;igizﬁ?k COHCIICKTOR. OIK-6.1
MPAKTHYECKUM OTK-6.2

3aHATHAM.




CaMOCTOATEILHOC

u3ydeHune yaeOHon Tposepka
qu Ha y;oﬁ KOHCIIEKTOB, OIIK-5.1,
3.6 3.6 JpeBecHble 2 3 6 e };li o pacueToB OIIK-5.2,
MaTepHabl o rgToiia;c pe3yabTaToB OIIK-6.1,
A HNPaKTUYECKUX OIIK-6.2
MIPAaKTHIECKUM aGor
3aHATUSAM. P ’
CamocrosTensHoe
u3ydeHue yueOHon OIK-5.1
3.7 3.1, 1 HAyaHOH IIposepka OIIK-5.2,
ITnenkoobpasyromnue u 2 6,4 JUTEPATYPBI. KOHCIICKTOR OIK-6.1
CMa304HbIC MaTePHAIIbI IMoxroroBka OHK-GI 2’
MIPaKTUYECKUM '
3aHATHSM.
CamocrosTensHoe Tposepka
usyreHue y'{ev6 Hoif KOHCIIEKTOB OIIK-5.1
3.8 3.8. Bsoxymue 1 2 6 HII//IITH:};HOI:I pacdeToB u OIIK-5.2,
MaTepuabl o FETO;E&'K pe3yJIbTaToB OIIK-6.1,
A TIPAKTUYECKUX OIIK-6.2
NPaKTUIECKHM aGor
3AHITHSIM. p ’
CamocrosTensHoe TpoBepka
HsyreHue y'{ev6 Hoif KOHCIIEKTOB OIIK-5.1
3.9 3.9. PesunoBrle 1 2 6 nﬁTHea}:iHOI:I pacderoB U OIIK-5.2,
MaTepHabl To FETOiﬁa'K pe3yJIbTaToB OIIK-6.1,
A TIPAKTUYECKUX OIIK-6.2
NPaKTUIECKUM aGor
3AHITHSIM. p ’
Hroro no pazaeny 14 18/3U | 48,4
HWroro 3a cemectp 30 30/121| 82,4 3a4€T
Hrtoro no aucrumiinge 30 30/121 | 82,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpomecce npenomaBanus AUCHUIUTHHBI «KOHCTPYKIIMOHHBIE M MHCTPYMECHTAJIBHBIC
MaTepuaIbl B TOPHOM JIeJIe» MPUMEHSIOTCS TPAAUIIMOHHAS 1 HHTEPAKTUBHBIC TEXHOJIOTHH.

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

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:

- 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 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, 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. IlepeseproB, B.Il. MarepuanoBenenue: yueonoe mocobue / B.I1. TlepeBeproB. —
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) lomotHuTeIBLHASI TUTEPaTypa:
1. H.B. llly6una MartepuanoBeieHue B TOPHOM MamnHOCTpoeHnu M: M3 1-Bo


https://e.lanbook.com/book/113910%202
https://e.lanbook.com/book/113910%202
https://e.lanbook.com/book/130341
https://e.lanbook.com/book/130341
https://e.lanbook.com/book/131800

MITYV, 2000.-272 c.

2. ®etucos I'.I1., Kapnmar M.I'. MaTtepuaioBeieHrE U TEXHOJIOTHS METAIIOB: Y YeOHUK.
M.: Beicmas mikoia, 2002.

3. Jlomtagze B.Jl., ®Pusnko-MexaHWYECKHE CBONCTBA TOPHBIX TOPOA. MeTosl
nabo-paTOpHBIX HccenoBaHui: YuebHoe mocodue s By3oB. — JI.: Hegpa, 1990.

4. Tlepuoanueckue u3aanus: «MarepuanoBeeHue», «MeTtaibh

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

6. MarepuanoBeieHUue U TEXHOJIOTHS MAaTePHAJIOB [3JIEKTPOHHBIN pecypc]: yueb.mocodue
/ mon. pen. A.W. bateimeBa u A.A. Cmoinibkuna. - M.: UH®PA-M, 2013. - 288 c. - Pexum
nocryna: http://znanium.com/catalog.php. - 3aru. ¢ skpana. ISBN 978-5-16-004821-5

B) MeToanyeckne yKazaHus:

1. lIappynoBa U.B., I'myxoBa A.IO., T'opnoBa O.E. MarepuanoBegeHue: MmMpakTUKyM.
YueOHoe mocobue nns cryaeHtoB crnernuanbHocTH 130405 «OGoramieHue MONE3HBIX
uckomaembix». Marauroropek: 'OY BITIO «MI'TY», 2006. — 168 c.

Metoauueckie yka3zaHUSI MO BBIMOJTHEHHUIO MPAKTHUECKUX PadOT M MHAMBHIYAITbHBIX
JIOMAIIHUX 3aJJaHui MpeICTaBlIeHbl Ha 00pa3oBaTeabHOM noptaiie MI'TY.

Pexum nocryma: https://newlms.magtu.ru/

2. Uepkacos, P.B. MarepuanoBenenue. [Ipaktukym : ydeOHO-MeToaM4ecKoe nocodue /
P.B. UepkacoB. — Jlunenk: JIumenxuii I'TTY, 2018. — 66 ¢. — ISBN 978-5-88526-975-9. Pexxum
noctyna: https://e.lanbook.com/book/

r) [IporpammHuoe o6ecnieuenue u UHTEpHET-pecypesl:

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

https://e.lanbook.com/book/130341 TlepeseproB, B.I1. MartepuanoBenenue: ydeOHOE
noco6ue / B.II. [TlepeBeproB. — Camapa: CamI VIIC, 2016. — 136 c.

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

https://e.lanbook.com/book/ UYepkacoB, P.B. Marepuanosenenue. I[IpakTukym
y4aeOHo-MeToqu4eckoe nmocodue / P.B. YUepkacos. — Jlunenk: Jiuneukuit I'TTY, 2018. — 66 c.

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UN
7Zip cB0OOHO pacrpoctpansemoe [10 OCCCPOUHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

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

Nudopmannonnas cucrema - ExnHOe OKHO JocTyma K

URL.: http://window.edu.ru/
HHOOPMAIMOHHEIM PecypcaMm
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9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

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

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

Jlekumonnas aymutopust 104 MysnbTUMeAMIiHBIE CPEICTBA XPAaHEHUS, IEpelavyd U
npeCcTaBiIeHUs yaeOHOH nHpopManuu

JlaGopaTopus oboramenus mosne3nbix uckonaeMbix 013 1. Mukpockorbl

2. Komekiust KaMeHHOTO MaTepuana

3. MoHTHpOBaHHBIE NUTU(BI

4. O0pa31bl MOPOILIKOBBIX MAaTEPHAIIOB

5. OT4eTHI 0 MUHEPATOTHYECKOMY aHAIM3y METHO-IIHHKOBBIX Py

6. UepTeu OCHOBHOT'O U BCIIOMOTATEIILHOTO 000PYAOBaHUS

7. Becnl

8. pH-metp

9. BUHOKYJSIPHBIC JTYTIBI

Jlaboparopus 9 Ananuzarop u3obpaxkenus Munepai C-7

Kommnbroteprbiit kinacc [lepcoHanbHbie KoMibioTephl ¢ maketom MSOffice, Beixomom B
WHTEpHET ®M € JOCTYIIOM B DIEKTPOHHYIO HWH(POPMAIMOHHO-00pA30BATENbHYIO CpPEIy
YHHUBEPCHTETA

AynuTopuun JUIsi CaMOCTOSATEIHHONW PabOThI: KOMITBIOTEPHBIC KIJIACCHI, YUTAIBHBIC 3aJIbI
oubmorexku Ilepconansubie kommboTepsl ¢ maketom MSOffice, Beixomom B HMHTepHET M ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCHTETA

[Tomenienne s  XpaHeHHS | NPOPUIAKTHYECKOTO OOCTY)KMBAaHUS Y4€OHOTO
obopymoBanust CTeutaku Ui XpaHEeHUsT ydeOHO-HATIISAHBIX MTOCOOUH U y4eOHO-METOANIECKON
JIOKYMEHTAIUH.

[Ipunoxenne 1
6. YueOHO-MeTOAMYECKOE 00ecledeHHe CAaMOCTOATEeIbHOMH PadoThl CTYICHTOB

[To nuctumuinae «KOHCTPYKIIMOHHBIE U HHCTPYMEHTAJIbHbIE MaTepraibl B TOPHOM JEJIe»
IpeIyCMOTPEHa ayAUTOpHAs U BHeAYJAUTOPHAs CaMOCTOsITeIbHAs paboTa 00yJaromuxcs.

Buapsl camocTosiTennbHON paboThl (00bEM YacOB, OTBOJIUMBIX Ha CAMOCTOSATEIBHYIO PaboTy MO
yuyeOHOMY M1aHy — 74,249acoB):

O1neHOYHBIE CPEJICTBA AJIs TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH, MPOMEXKYTOYHOM aTTECTALUU 1O
UTOraM OCBOEHMS! IMCLUIUIMHBI.

Pasnen/ tema Bun camocrosTeapHON Koi-Bo

(DOpMLI KOHTPOJIA
JUCHUITIINHBI pa60TBI qaCoB

1. Pazmen OO1me cBeneHns
0 CTPOEHUH, CTPYKTYpE U
CBOIMCTBAaxX MaTepUAJIOB.

1.1. Tema OcHOBHEIE IloaroroBka k JIEKIUU 3 Bxopgnoe
nousatus. Leas u TECTUPOBAHUE
3aa4u
JACIIUIUTHHEI.
Knaccudukanus [TpoBepka KOHCTIEKTa
MaTepUaJIoB. [ToaroroBka k Pa6ora Ha
Crpoenue npaKkTu4yeckoit padore 1 MIPAaKTUYECKOM
KPUCTAJUTHIECKUX 3aHATUN

BCIICCTB.



https://elibrary.ru/project_risc.asp

1.2. Tema Knaccuduxarus 5 YcTHBI onpoc
IloaroroBka k jaexuu
Marepuanos. Pusnyeckue,
MeXaHHYECKHE, ITpoBepka KOHCIIEKTa
TEXHOJIOTHYECKHE cBoiicTBa | [Tonroroska k Pa6ota Ha
MaTepHaIOB U METObI UX MpakTHIeCKUM padboTtam 2,3 MPAKTUYECKOM
ONpeJICTICHUSI. 3aHATUN
1.3. Tema Kpucrannuzanus, 5 N
YeTHBIN onpoc
KpucTayuinueckas ctpykrypa | [loaroroBka k jsekiuu
1 1ehEeKTHI.
ITo pa3neny [ToaroroBka k KoHTpoapHOU | 1 TTuchMeHHbIH ompoc
pabote
Hroro no pasneny 14
2. Paznen MeraJluibl M
CILJIABBI HA HX OCHOBE.
2.1. Tema Ilonyuenue 2
YyTr'yHa, CTajH, [IBETHBIX [ToaroroBka K JeKIUU YcTHBIN onpoc
METaJIJIOB.
2.2. Tema da3oBble 1 6
CTPYKTYPHBIE MPEBPAICHUS Verbii onpoc
B criaBax. Jlmarpamma IToaroroBka K JIEKLIUAM
cocTosiHuA ciiaBoB. Ctam
Y YyTYHBIL.
2.3. Yrpasienue 4
CBOICTBaMH CIIJIABOB U IToaroroBka K JIEKLIUAM
W3ICITIH.
[lo pazneny [ToarotoBka K KOHTPOJIBHOU | 2 TuchMeHHbI onpoc
pabore
Hroro mo pazneny 14
3. Paznen
Hemeranmnmmueckue
KOHCTPYKIITMOHHBIE
MaTepuabl
3.1. Tema Crekiio [ToaroroBka K JIEKIUH. 4 VYcTHbI# onpoc
[IpoBepka KOHCIIEKTa
IToaroToBka k PaGoTta Ha
MpakTU4ecKoi padore 6 MIPAaKTHYECKOM
3aHATHH
3.2. Tema Heoprannueckue 6 YeTHBIN onpoc
TloaroroBka k jgexmu
CTPOUTEIbHBIE MaTEPHAITBI
[IpoBepka KoHCIIEKTa
IToaroroBka k Pabora Ha
MpaKTU4IecKon padore 7 MPaKTUYECKOM
3aHATUN
3.3. Pa3peixnenHsle, 6 YeTHBIN onpoc
TloaroroBka k jgexuu
JUCTIEPCHBIE U KAMEHHBIE
MaTepuabl [IpoBepka KoHCIIEKTa
IToaroroBka k Pabora Ha
MpaKTUIEeCKOr padore 6 MPaKTUYECKOM
3aHATUA
3.4. Tema 6 VYcTHbIl onpoc

ITonmuMepHbIe MaTepualibl

IloaroroBka k jgexiuu




[IpoBepka kKoHCHIEKTA
IToaroroBka k Pabora Ha
MpaKkTHYeCKou padore 8 MPaKTUYECKOM
3aHATHH
3.5. Tema Kepamuka 2 YcTHBIN onpoc
IloaroroBka x jaexuunu
3.6 Tema JIpeBecHble 6 YcrHblii onpoc
IloaroroBka k jaexuunu
MaTepHuabl
[IpoBepka kKoHCHIEKTA
IToaroroBka k Pabora Ha
MpaKkTHYeCKou padore 8 MPaKTUYECKOM
3aHATHH
3.7. Tema 4,2 "
YcrHblii onpoc
[TnenkooOpasyromnye u [ToaroroBka K JeKIIUN
CMa304HbIC MaTEepUAJIbI
3.8. Tema Bsoxymue 6 YcTHbI# onpoc
IloaroroBka k jgexun
MaTepUalIbl
[IpoBepka KOHCHIEKTA
IloxroroBska k Pabora Ha
npakTuieckoi padore 9 IIPAaKTHYECKOM
3aHATHH
3.9. Tema Pe3nnoBrIe IloaroroBka k jaeKuuu 6 Y CTHBIN Onpoc
MaTepHuabl
[IpoBepka KOHCHIEKTA
IToaroroBka k
N Pabora na
IpaKkTU4YecKoit padbote 9
MPaKTUYECKOM
3aHATAU
HToro no pasueny 46,2
HToOro nmo JucHMUILINHE 74,2 3auer
Tema 1.
1. [Tepeuncnure OCHOBHbIE OTJIMYUS XUMUYECKOH U (pu3nueckoil cszell. Kak Buj csizu

CKa3bIBae€TCA Ha CBOMCTBAxX BCH_[eCTB?

2. Uro Takoe kpucTayummyeckas pemerka? OMUIIMTe OCHOBHBIC THITHI pemeTok bpase.

1. Kakune kpucrananueckue peeTky Ha3bIBAlOTCs UeaTbHBIMU U PeaIbHBIMU?

2. OnuimTe KpUCTaUIMIECKOe U aMOP(pHOE CTPOSHUE BEIIECTB.

3. Ha3zoBuTe OCHOBHBIE IPYMNIbI KPUCTAIUINYECKUX BEIECTB.

4. Uro Takoe «aHU30TPONHs» PU3NUECKUX CBOUCTB?

5. Onwumute aMoppHO-KPUCTALIHYECKYIO CTPYKTYPY.

Tewma 2.

1. Kakue BemecTBa Ha3piBatoT MeTayuiamMu? Ilepedncinre u oxapakTepusyiiTe OCHOBHBIE
nepeessl B METALTypPTUH.

2. L{BeTHBIE U peJKUEe METaJIJIbl: OCHOBHBIE CBOMCTBA M 00JaCTh IPUMEHEHUS.

3. MeTtammueckue mopOIKOBbIe MaTepUaIbI: CIIOCOOBI TTOTYYeHHS, 00pabOTKH,
JIOCTOWHCTBA U HEIOCTATKH.

4. Knaccugukaius MeTaImuecKuX MOPOITKOBBIX MaTepPHaJIoB MO Ha3HAYCHUIO.

5. Mertamndeckue cTekiia: 0COOCHHOCTH CTPOEHHSI U CBOMCTB, MoydeHue, popma u3aenui,
o0yacTu MpUMEHEHHUS.

6. YyryHbl: cr1ocod mosyyeHust, 001acTH MPUMEHEHHsI, KilacCu(uKaus.

7. Cranu: ciocoObl Moy4eHusi, 00JacTH MIPUMEHEHHS], TPUCYTCTBYIOIINE TPUMECH.

8. Knaccudukanuu craneid mo ka4ecTBy, XMMUYECKOMY COCTaBy, HA3HAYCHHUIO.

9. Kakue ocHoBHBIE (ha3bl 00pa3yroTces B ciuiaBax? OxapakTepu3yinTe Makpo-, MUKpPO- U
CyOCTpYKTYphI MeTa/UIOB. Kakumu MeTo1aMu OHH U3yJaroTCs?

Tema 3.




1. Ctekno, cocTaB, CTpOEHUE.

2. Knaccudukanms crexor.

3. Uto HaszbiBaeTcs 6eTroHOM? OxapakTepu3yiiTe KOMIOHEHTHI O€TOHA: UX POJIb, TPEOOBAHUS K
KadecTBy. OnHIIMTE CTPYKTYpYy O€TOHA.

4. CrennanbpHbie JOOABKH, BBOJUMEIE B OCTOH: Ha3HAUCHUE W MPUMEPHI T00aBOK.

5. Knaccugukaium 6€TOHOB 0 TUIOTHOCTH, CTPYKTYPE M BUJLY BSUKYIIUX BEIIECTB.

6. Knaccugukaium 6eTOHOB 10 BUY 3aTIOJTHUTEINS, YCIOBUSAM TBEPACHUS H HA3HAUYCHUIO.
7. TpeboBanus kK 6€TOHAM U OETOHHBIM CMECSIM.

8. JlaiiTe onpeneneHre ropHbIM [IOpoAaM U MuHepaiaMm. Kakue reHeTuuecKkue TUIIbl TOPHBIX
nopon Bbl 3HaeTe? [IpuBeauTe mpuMepsl roOpHBIX Mopo. Kak ucnonas3yroTcss B HApOJIHOM
XO035IICTBE TOPHBIE TOPOJIbI?

9. [TpuponHbie KaMeHHbIE MaTepUAIIbL: 00JIACTH UCTIOIb30BaHUS, IOCTOMHCTBA U
HEJ0CTaTKH.

10. Ilepeuncnute BUABI 00paOOTKU MPUPOTHBIX KAMEHHBIX MAaTEPUAJIOB U TIEPEUHCIUTE
COOTBETCTBYIOILIME UM I'OTOBbBIE U3EIUS.

11. Cocra, cTpoeHHE U CTPYKTYpa MOJUMEPHBIX BelecTB. Kiaccudukarus no XuMu4ecKomy
COCTaBy OCHOBHOM LIEMH.

12. Buzpl cBsizell B MAaKpOMOJIEKYJIaX MOJTMMEPHBIX BemiecTB. Knaccudukaius no XuMu4eckomy
COCTaBY COCTaBHBIX 3BEHbEB.

13. OnHOpOAHBIE MOTMMEPHBIE BEIIECTBA K COOCTBEHHO MOJIUMEPBI: CTPOCHHE, TPOUCXOKICHHUE.
14. DU3NYECKOE COCTOSHUE TTOJTUMEPOB.

15. Oprannueckre NoJIMMEPHBIE MaTepPHAIIbl: IPUMEPHI MAaTEpUAIIOB, CBOWCTBA U 001aCTU
MIPUMEHEHUS.

16. Heopranuueckue noiuMepHble MaTepUasbl: IPUMEpPhl MaTEPHUAIOB, CBOMCTBA U 00JIaCTH
MIPUMEHEHUS.

17. [TonuMmepHbIe MIaCTUYECKUE MaTEePHUab (IIJIACTMACCHI): COCTaB, XapaKTEPUCTHKA MaTEPHUATIOB
Y U3JIeJIMN Ha UX OCHOBE.

18. Knaccugukarus kepaMuku.

19. TlomyueHune KepaMUKH.

20.  CsaoiicTBa KepaMuKu. [IpuMeHeHne KepaMHKH.

21. CBoiicTBa IPEBECHUHBI.

22.  Marepuaisl U3 qpeBecuHbl. JlOCTOMHCTBA JPEeBECUHbI

23. 3amuTa IPeBECHHBI OT YBIIAYKHEHUS, 3aTHUBAHHS U BOCIUIAMEHEHHSI.

24.  Kaxue MaTepualibl Ha3bIBalOTCA «IJIeHKOOOpasyronmmmu»? Kakue rpymnisl

MJICHKOOOpa3yoImuX MaTeprasioB Bbl 3HaeTe? KakiuMu OCHOBHBIMU MOTPEOUTETHCKUMHU
CBOICTBaMH OHU JIOJDKHBI 0071a1aTh?

25. OxapakTepu3yiTe Kiesie MaTepuaibl, UX Ha3HaAUYE€HUE U 00JIaCTH UCTIOIb30BaHMS.

26.  OxapakrtepusyiiTe repMETHKH, X Ha3HAYCHHE U 00JIACTH UCIIOIb30BaHUS.

25. Kaxkue MaTepualibl Ha3bIBAIOTCS «CMa304YHBIMI»? Kakue BUIBI CMa309HBIX MaTEepPHaIOB
BbI 3HaeTe?

26 .  KaxoBbl 00aCcTH TPUMEHEHHS CMa30YHBIX Macell, TNTACTHYHBIX CMa30K, TBEP.IBIX
CMa304YHbIX MaTEPUAJIOB, CMA304YHO-OXJIAKIAOIINX KUIKOCTEN?

27.  Kaxwue BenecTBa Ha3bIBAIOTCS «MHUHEPATLHBIMU HEOPTAaHMYECKIUMH BsOKyIUMI»? KakoBa
B 00I1IeM ciTyyae TeXHOJIOTUS MX MonydeHus1? Kakue MaTepualibl H3roTaBiIMBalOT HA UX OCHOBE?
28 . Kaxue pu3uKo-XxUMHUYECKHE TPOIECCH IPOUCXOAIT C MUHEPAITLHBIMU HEOPTaHUIECKIUMU

BSOKYIIMMU B Ipoliecce UX Ucnoib3oBaHua? Kakyro cTpyKTypy npeacTaBiseT co0oi eMEeHTHbIH
KaME€Hb MOCJIe TBEPACHUSA?

29 .  Kakue BspKyIIMe Ha3bIBAIOTCA «BO3AYIIHBIMU»? Ha30BUTE rpymIIbl BSOKYIIUX 10
XUMHYECKOMY COCTaBY.

30. Kakue marepuainsl Ha3bIBalOTCs «pe3MHOBBIMU»? Kakoli cOCTaB UMEIOT PE3UHOBbBIE
Marepuaibl?

31. Knaccugukarus pe3nHOBBIX MaTepHAaIOB M0 HA3HAYECHUIO U 00JIACTH IPUMEHEHUSI.

32.  Kakue BelecTBa Ha3bIBAIOTCS «OPTraHUYECKMMH BSKYILIMMHU BEILIECTBAMUY?



33. IlepeuncanTe OCHOBHBIE BUIBI OPTAHUYECKUX BSDKYIIUX BEIIECTB.
34, Kakue Marepualibl H3rOTaBIMBAIOT HA OCHOBE OPTaHMYCCKHUX BSIKYIIMX BEIICCTB?
O0nacT UX UCIIOIBL30BAHUA?



[Tpunoxenue 2

7. OneHo4YHbIE CPEACTBA /IJIsl NPOBEJEHHUS MPOMEKYTOYHOM aTTeCcTAluU
a) [lnannpyemble pe3yibTaThl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHHUs MPOMEKYTOYHON aTTeCTAlNH:

Kon
WHJUKaTOpa

WNHnukaTop AOCTHIKEHUS KOMIICTCHITHI

O11eHOYHBIE Cpe€acTBa

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 NCKOITACMBIX, d TAKKC ITPU CTPOUTCIILCTBE U DKCITTyaTallkuu ITOJA3CMHBIX 00BEKTOB

OIIK-5.1

Ananuzupyet ¢pusmuko-reorpaduueckue,
MIPUPOJAHO-TE0JIOTUYECKUE,
HMHXEHEPHO-TEOJIOTUYECKUE U
THIPOTEOJIOTUYECKUE YCIOBUS, BIUSIOLINE
Ha COCTOSIHME MacCHBa TOPHBIX TIOPOJT

ITepeuens Bonpocos

Tema 1.1. OcHoBHbIe oHsATHA. Llens u 3agaun nuctumrabl. Knaccnukanus MaTepraos.
CrpoeHnEe KPUCTAIUIMYECKUX BEILECTB.

1. [lepeuncnute OCHOBHBIE OTINYMS XUMUYECKOH 1 pu3nveckoii csseil. Kak Bua
CBSI3M CKa3bIBACTCS HA CBOMCTBAX BEIIECTB?

2. Yro Takoe KpucTtaynueckas pemerka? OnuuMTe OCHOBHbIE TUIIBI perieTok bpase.
1. Kakue kpucTamimyeckue peeTky Ha3blBaloTCs NICABHBIMY U PEAIbHBIMU?

2. OnuimTe KpUCTaUTMIEeCKOe U aMOPPHOE CTPOEHUE BEIIECTB.

3. HazoBuTe 0OCHOBHBIE IPYyNIIBI KPUCTAIUIMUECKNX BEILIECTB.

4. Yro Takoe «aHU30TPOMNUs» PUINIECKUX CBONCTB?

S. Onumute aMoppHO-KPUCTALIHYECKYIO CTPYKTYPY.

6. Yrto noHMMaeTcs 1noj rerepoaecMuyeckuM ctpoeHreMm? Kakue Bl 3HaeTe BeliecTa
C TAKUM CTPOCHHEM?

7. Yro Takoe «daza»? Kakue pazossie npeBpamienus Bol 3Haere? [IpuBenure
IIPUMEPBHI.

8. Kak Ha3piBaeTcs B3aMMOJEICTBHE CTPYKTYPHBIX COCTABIISIONINX BEIlecTBa?

9. Ilepeuncnure u 0XapakTepU3yiTe BUJIbI B3aUMOJIEHCTBUE CTPYKTYPHBIX

COCTAaBJISIFOIMX BEUIECTBA.

Tema 1.2. Knaccudukanus matepuanoB. @u3ndeckue, MEXaHMUIEeCKHUE, TEXHOIOTHUECKUE
CBOICTBAa MAaTEpPHAIOB U METOJBI UX OMPEIACICHUS.

1. Kakune MaTepuanbl Ha3bIBAIOTCS «KOMIO3UIIMOHHBIMUY? Kakue KoMIO3UThI
Ha3bIBAIOT-CSl «UCTUHHBIMU»? Kakoii coctaB u cTpoeHue uMeroT koMo3uthl? [Ipupoa
KOMIIOHEHTOB.




Kon
WHJMKaTOpa

WNHnukaTop AOCTHIKEHUS KOMIICTCHITHI

O11eHOYHBIE cpe€acTBa

2. Kakne ocHOBHBIE CBOICTBA XapaKTEPU3yIOT KaYeCTBO MaTepraia u 00JacTb €ro
Npu-MeHeHus?

Kak cBolicTBa MaTepuana 3aBUCAT OT CTpyKTyphl? [IpuBennuTte npumepsl.
®dusnyeckue cpoicta. [lapameTprl coctosanus. CTpyKTYpHbBIE XapaKTEPUCTUKH.
Mexanundeckue cBorictBa. Harpysku. Jleopmannu u HanpsoKeHUs.
[IpoyHOCTHBIE MEXaHUUECKHUE CBOICTBA.

Pa3pymenue tBepapix Ten. TBepaocTh, ICTUPAEMOCTh U U3HOC MAaTEPHAIIOB.
[lepeuucnure U 0XapakTepU3yHTe OCHOBHBIE MOTPEOUTEIBCKIE CBONCTBA
MaTepUasoB.

9. Kak obecrnieunBaeTcsi KaueCTBO UCTOIb3YEMBIX BEIIECTB U MaTepuanoB? Kakossl
3aKOHOJATEIbHbIE OCHOBBI FapaHTUH KauecTBa U OezonacHocTy Marepuanion? Ilepeunciure
TpyMNIbl OKa3aTesnel KauyecTna.

N AW

10.  OxapaxTepu3syiTe OKa3aTeNIn Ka4ecTBa COUAILHOTO U TEXHUKO-I)KOHOMHYECKOTO
3HAYEHUS.

11. UYto Takoe «cTaHJapTU3alMs CBOMCTBY» MaTepUaIoOB?

12. Kakwue sKcrulyaTtaliiOHHbIE YCIOBHUS BOZHUKAIOT IIPU MIPUMEHEHUH MaTepUaoB?

Tema 1.3. Kpucrannmuzamus, Kpuctauindeckas CTpyKTypa U 1e(heKTbl KpUCTaTHIeCKON
PELIETKY.

1. Kax na3piBaercs m000€ OTKIOHEHHE B KPUCTATUYECKOM PEIIeTKe OT UACATBHOTO
CTpPOEHHUS?

2. Kakwue Tumsbl 1ehekToB 1o reoMeTpuuecKUM pu3HaKaM Bbl 3HaeTe?

3. Kakyto cTpyKTypy MOT'YyT UMETh TBEpP/IbIE MaTEPUAIIbI?

4. OxapakTepu3yiTe Makpo-, MUKPO- U CYOCTPYKTYPhI KPUCTAIJINYECKUX BEIIECTB.
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OIIK-5.2

OneHUBaET U MPOTHO3UPYET
reoMexaHHuYecKue IpoIecchl B Ipolecce
CTPOMTENBCTBE U KCIUTyaTalluU MOJ3EMHBIX
00BEKTOB

I[IpumMepbI TECTOBBHIX BONPOCOB

ns epaneyenmpupo8anHoll Kyouueckou peuemrku KOOpOUHAYUOHHOE YUCTIO COCABTIAeM.!
a) Kl2;

0) KS;

B) I'12;

r) Ke.

s epaneyeHmpupo8aHHOU peulemKy Yucio amomos (6asuc), NpUHaAoIeHcaujux
00HOU

KPUCMANIU4ecKol peulemke, pasHo...

a) 1;

6) 2;

B) 4;

r) 6.

Ha pucynxe nokasana cxema uzmepenust meepoocmu no Memooy:

a) Bukkepca,

6) bpunenns,

B) PokBena,

r) lopa,

1) Mooca.

K moueunvim oepexmam omnocsam...

a) BaKaHCHH,

0) KpaeBbIe JUCITOKAITUH;

B) TPaHUIIBI pa3jiena;

') BUHTOBBIE JTUCIIOKAIIUU.

KonTpoJsbHbIe BOPOCHI

1)Tumbl XuMUYECKON U PU3NUECKON CBSI3U B BellleCTBaxX (MaTepraiax)

1. Bap-t KoBaneHTHasi cBSI3b 1 MEKMOIIEKYISIPHOE B3aUMOJICHCTBUE
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WHMKATOpa
2. Bap-t MonHas cBs3b U BOAOPOAHAS CBSA3b
3. Bap-t Merannuueckasi cBsi3b U BaH-/I€pP-BaaIbCOBO B3aUMO/ICHCTBUE
2)MexaHnueckue CBOMCTBa
1. [TpoyHOCTB: MOHATHE U METOJ] OIIpeIeTICHUS
2. TBepIOCTh: MOHSATUE W METOJI OTIPEICIICHUS
3. VY napHasi BA3KOCTb: MMOHATHE U METO/]I OTIpEACTICHUS
3) Kpucramnuzanus
1. CamonpousBojbHas Kpuctamuzauus. JleHapur.
2. Hecamomnpou3BoibpHast KpucTauid3aus. 3€epHO.
3. [Tonmumopduszm. Amnorponusi. MOHO U HAHOKPUCTAILIBL.
4) BeraepTuTh 2JIEMEHTAPHYIO STYCHKY U pacCUUTATh IJIOTHOCTH YIIAKOBKU
1. OLK
2. 'K
3. [TIK
5) AedeKkTsl KpUCTaUTMUECKOU PEIIeTKH
1. Toueunblie
2. Jlunetinue
3. O06beMHbIE
OIIK-6

CnocoOeH MNPUMCHSATH METOJbI dHAJIN3a 1 3HAHU A 3aK0HOMepHOCTeI7I MOBCACHUS U YIIPABJICHUA CBOMCTBaMH TFOPHBIX MOPOA U COCTOAHNUEM MACCHBA B
rnmponeccax )106BIIII/I u nepepa60TKH TBCPABIX IMOJIC3HBIX UCKOIMACMbIX, d TAKXKE IMPU CTPOUTCIILCTBEC U OKCILTyaTalluu MOJA3CMHBIX 00BEKTOB

OIIK-6.1

CI/ICTeMaTI/ISI/IpyeT MCTOJBI MPEACTIBHOT'O
HATPSHKCHHOTO COCTOSIHUSI MACCHBA TOPHBIX
IOpOJT

Tewma 2.1. ITomyuenue 4yryHa, CTajiu, IBETHBIX METAJIOB.

1. Kakue BemecTBa Ha3biBatoT MeTayutamu? [lepeunciure u oxapakrepusyiite
OCHOBHBIC IEPEACIIBI B METAJIITYPIrUH.

2. L{BeTHBIE U peJKUE METAIIJIBl: OCHOBHBIE CBOMCTBA M 00JaCTh IPUMEHEHUS.

3. Mertannnueckne MOpoIIKOBbIE MATEPHAIIbI: CIIOCOOBI MOTy4YeHUsI, 00paboTKH,
JIOCTOMHCTBA U HEIOCTATKH.

4. Knaccudukanus MeTalnueckux MOPOIIKOBBIX MaTepUaoB M0 Ha3HAUEHHUIO.

5. Merannuueckue cTekiia: 0COOEHHOCTH CTPOEHUS M CBOMCTB, MosydeHue, popma

n31enuid, 00JaCTH TPUMEHEHUS.
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6. YyryHbl: criocod mosydeHust, 001acTu MpUMEHEH U, Kiaccuukanusi.
7. Cranu: cnocoObl NOIy4YeHUs, 00JIACTH IPUMEHEHUS, IPUCYTCTBYIOLINE IPUMECH.
8. Knaccugukanum craneii mo kauecTBy, XMMHYECKOMY COCTaBY, Ha3HAYCHUIO.

Tema 2.2 ®a3oBbie U CTPYKTYPHBIC MTPEBPAIICHUS B CIIaBax. J{uarpamma cOCTOSTHUS
criaBoB. CTanyu U 4yTr'yHBI.

1. Kakue ocHOBHBIE a3kl 00pa3yroTes B cruraBax? OxapakTepu3ylnTe Makpo-, MUKPO-
U cyOCTpYKTYphl MeTaioB. Kakumu MeTogaMu oHU U3ydaroTcs?

2. Kakue cTpykTypHBIE COcTaBIstoNIMe 00pa3yroTes B criaBax? UTo Takoe JTuKBaus?
3. Kakue ¢a3oBble 1 CTPYKTYpHBIE ITPEBPAILEHUS] MOT'YT IIPOMCXO/AUTH B CILIaBax?

4. JlmarpamMma cOCTOSIHHSI CIUTaBOB: YTO MOKA3bIBAET, KAK CTPOUTCS U IIPUMEHSETCS?
5. JXKene3zoyriepoaucTeie CIUIaBbl: ONMUIINTE (a30BbIH COCTAB, CTPYKTYPY, AUArPaMMy
COCTOSIHUSI.

Tewma 2.2. YrpaBieHHe CBOWCTBAMH CIUIABOB U U3CITHH.

1. Onummnre MEXaHUYECKOE BO3/ICHCTBUE HA CBOMCTBA BEIIECTB U MaTEPUAJIOB.
2. Onumure TepMUYECKOE BO3/IEHCTBHE HAa CBOMCTBA BEIIECTB U MaTEpUaOB.

3. OnumuTe TepMOMEXaHUYECKHH crioco0 00pabOoTKHU A1 U3MEHEHUS CBOMCTB
BELIECTB U MaTEPHUAJIOB.

4. Onumure XMMUKO-TEPMUUECKUN c10c00 00pabOTKH JIsl U3MEHEHUSI CBOMCTB
BELIECTB U MaTEPHUAJIOB.

S. Knaccudukanuu craneit no kayecTBy, XMMHYECKOMY COCTaBY, HA3HAUYEHUIO.
6. Kakumu cnioco6amu MoIupHUIMUPYIOT CTPYKTYPY U CBOWCTBA cTanu?

7. Kax mapkupyrot crann?

Tema 2.4. Crexiio

CTtekJio, COCTaB, CTPOEHUE.

Knaccudukanus cTexoi.

OnTnyeckue CBOMCTBA CTEKOI.

Juarpamma (a3oBbIX IEpeXo 0B B KPEMHE3EME.
Bunpl nedekToB cTexol.

asrLONOE
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6. Crioco0bI nostyueHust 1 00pabOTKU CTEKOJL.

Tema 2.5. Heoprannueckue cTpouTENbHBIE MaTepPHAIIbI

1. Uro HazeiBaerca 6eToHoM? OxapakTepu3yiTe KOMIIOHEHThI OETOHA: UX POJb,
TpeboBaHUs K kKauecTBy. ONUIINTE CTPYKTYpPy OCTOHA.

7. CrneuuanbHbie J00aBKU, BBOJAUMBIE B OETOH: Ha3HAUCHUE U MPUMEPHI 100aBOK.
8. Krnaccudukanum 6€TOHOB 10 TUIOTHOCTH, CTPYKTYPE U BUY BSOKYIIIUX BEIIICCTB.
9. Knaccudukanum 6eTOHOB 110 BUAY 3aIIOTHUTENS, YCIOBHUIM TBEPACHHS U
Ha3HAYCHHUIO.

10. TpeboBanus K OETOHAM B OETOHHBIM CMECSIM.

11. CuMkaTHBIE MaTepUaibl U U3/I€TNS aBTOKJIABHOTO TBEPICHUS.

12. CtpoutenbHbIe PaCTBOPHI: BUbI, IPUMEHEHHE.

Tema 2.6. Pa3pbIxiieHHBIE, AUCIIEPCHBIE U KAMEHHbIE MaTepHaIbl

1. [aiite onpeneneHue ropHsIM OpoJiaM U MuHepanam. Kakue reHeTnyeckue THIIbI
rOpHBIX MOpoJ Bbl 3HaeTe? [IpuBenure npumMepsl TopHbIX opoA. Kak ucnonb3yrorces B
HapOJHOM XO03sIiiCTBE rOpHbIE TOPOIbI?

2. [TpupoaHble KaMEeHHBIE MaTepHaibl: 00JIACTH UCIIOIB30BaHUs, JTOCTOMHCTBA U
HEJIOCTATKHU.

3. [lepeuncnure Buabpl 00pabOTKH MPUPOIHBIX KAMEHHBIX MaTepUaIOB U NEPEUUCINTE
COOTBETCTBYIOIIXE UM I'OTOBBIEC U3ECIIHUS.

4. Kak npousBoasitcs ynapHas u abpasuBHas 00paOOTKH KaMEHHOT0 MaTepuasia?
Kakue nonydaror ¢aktyps! kamHs1? KakoBbl 0671acTH HCTIOIb30BaHUS 00pabOTaHHOTO
KaMHsI?

5. [Tepeuncnure ciocoObl U3rOTOBICHUS IPUPOAHBIX KAMEHHBIX MaTepHajoB U
MOJTy9aeMbIe BUBI H3ICITHIA.
6. OxapaxTepusyiite rpyooo0paboTaHHbIE KAMEHHBIE U3ETHS U 001aCTH UX

npuMeHeHne. Kakue TpeOoBaHUS PEABSABISIOTCS K TOTOBOMY IMTPUPOJTHOMY KaMEHHOMY
Matepuany?
7. [Touemy mpouCXOaUT pa3pylieHne KaMeHHBIX MaTepraioB? Kakue mpuMeHsroT
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METO/Ibl 3alUThl KAMEHHBIX MAaTEPUAJIOB OT pa3pylIeHUs?

Tema 2.7. ITonumepHbIe MaTepuabl

1. Cocras, cTpoeHHUe U CTPYKTYpa NOJIMMEPHbIX BemlecTB. Kitaccuduxanus mo
XUMHYECKOMY COCTaBy OCHOBHOM II€TIH.

2. Bunp! cBs3eil B MakpoMoJieKyiax NoJUMepHbIX BenlecTB. Kimaccudukarus mno
XUMHYECKOMY COCTaBY COCTABHBIX 3BEHBEB.

3. OpHOpoIHBIE OJIMMEPHBIE BEIECTBA M COOCTBEHHO MOJIMMEpPBI: CTPOEHHE,
IIPOUCXOXKICHHUE.

4. dusnueckoe COCTOSHUE MOIUMEPOB.

5. Opranuyeckue nojaMMepHble MaTepUabl: IPUMEPHl MaTEPUATIOB, CBOMCTBA U
00J1aCTH IPUMEHEHMUSL.

6. Heoprannueckre noJuMepHble MaTepHalibl: IPUMEPHI MaTepUaJIOB, CBOMCTBA U
00J1aCTH IPUMEHEHMUSL.

7. [TonnMepHbIe MIIaCTUYECKHE MaTepHalibl (IIACTMACCHI): COCTaB, XapaKTEPUCTHKA

MaTCpHraJIoB U HU3JIEIUNM Ha UX OCHOBE.

Tema 2.8. Kepamuka

1. Knaccugukarus kepaMuku.
2. [TonyueHue KepamMHKH.

3. CBoiicTBa KEpaAMUKH.

4. IIpuMeHeHne KepaMHKH.

Tema 2.9 JIpeBecHbIe MaTepHabl

2. CBoiicTBa APEBECHUHBI.

3. Matepuansl U3 ApPEBECUHBI.

4. 3amuTa ApeBECUHBI OT YBIIAXKHEHUS, 3aTHUBAHUS U BOCIUIAMEHEHHS.
S. JlocTonHCTBa IPEBECUHBI.

Tema 2.10. [TnerxooOpa3yromye 1 CMa309HbIE MaTEPUAITBI
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1. Kakue marepualibl Ha3pIBalOTCA «IUIEHKOOOpa3yrommmmy? Kakue rpymis
IJICHKOOOPAa3yIONIMX MaTepHUajaoB Bbl 3HaeTe? KakuMu OCHOBHBIMH IMOTPEOUTEIIbCKHMH
CBOMCTBAaMHM OHHM JOJDKHBI 001a1aTh?

2. OxapakTepu3yiTe KiIesIye MaTepruabl, IX Ha3HaAYeHNE U 00JIaCTH UCTIONB30BAHUSL.
3. OxapaxkTepu3yiTe repMeTUKH, X Ha3HAUYEHHUE U 00JIACTH UCIIOJIH30BAHUS.

4. OxapakTepu3yiTe JaKOKpacOyHble MaTepUaibl, UX Ha3HaYEHUE U 00JacTH
UCIIOJIb30BAHUSL.

5. Kakune maTepuanbl Ha3pIBalOTCA «CMa30YHBIMIY? Kakue BUabI CMa304HBIX
MaTepuasoB Bbl 3HaeTe?

6. KakoBbI 001acTH IPUMEHEHHS CMa304HBIX MaceJl, IUIACTUYHBIX CMa30K, TBEPABIX

CMa304YHbIX MAaTCPUAIOB, CMa30YHO-OXJIAXKIAOIIUX )KPIIIKOCTGﬁ?

Tema 2.11. Bspxymue Matepuast

1. Kakwue BelecTBa Ha3pIBarOTCS «MUHEPAIBHBIMA HEOPTraHUUECKUMH BSKYILIUMU»?
KakoBa B o01iem citydyae TexHOIOorus ux nonydenus? Kakue marepuansl U3roTaBIUBalOT Ha
UX OCHOBE?

7. Kakue gpusnko-xuMuyeckue nporecchl NpOUCXOAaT ¢ MUHEPATbHBIMU
HEOPraHMYECKUMH BSKYIIMMU B IIPOLIECCE UX UCNOIb30BaHuA? Kakyro CTpykTypy
IpeJCcTaBisieT coO00N IEMEHTHBIH KaMeHb MocyIe TBEpICHU?

8. Kakwue BspkyIine Ha3bIBalOTCS «BO3AYIIHBIMIY? Haz0BUTE rpymnmbl BOKYLIIUX 1O
XUMHUYECKOMY COCTaBY.

9. Kaxkne Bspkymniye Ha3pIBalOTCS «TUAPABIMYECKUMUY»? HazoBHUTE IpyIIIBI BYKYIIUX
10 XUMUYECKOMY COCTAaBY.

10. Kaxkne Bspkymive Ha3pIBatOTCS BSKYIIMMH aBTOKJIABHOTO TBEpACHU? 13 kaknx
OCHOBHBIX 4acTe€l OHHM COCTOAT?

11. Urto Takoe «noptiananemMenT»? Kakue Buapl nopTiiananeMenTa Bbl 3HaeTe? Kakumu
NOTPeOUTENTLCKUMH CBOMCTBaMH OH 001a1aeT?

12. Urto Takoe «IIMHO3EMUCTHIN IeMeHT»? KakuMu moTpeOuTeIbCKUMU CBOMCTBAMH OH
oOnanaer?

13. Kakue 11eMeHThI Ha3bIBaloTCA paciupsiroimuMucs u 6esycagounsiMu? Kakumu
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no0aBKaMH PETYIUPYIOTCS 3TH CBoicTBa ieMeHTa? KakoBbl 001acTH MPUMEHEHUS 3TUX
HEMEHTOB?

14. C KaKo LeJIbI0 HCIIONB3YIOTCS PA3INYHbIE JOOABKH /ISl IEMEHTOB?

15. MeTobl 3a1UTHl IEMEHTHOT'O KaMHsI OT KOPPO3HH.

Tema 2.12. Pe3anHOBBIE MaTepHAIIbI

1. Kakue marepuainsl Ha3blBaloTCs «pe3MHOBBIMI»? Kakoli cocTaB UMEIOT PE3NHOBbIE
Marepuaiibl?

2. Knaccugukanus pe3nHOBBIX MaTepHAaIOB M0 HA3HAYEHUIO U 00JIACTH IPUMEHEHUSI.
3. Kakwue BelecTBa Ha3bIBAIOTCS «OPTaHUUYECKUMHU BSDKYIIMMU BEIIECTBAMUY 7
[lepeuncnure OCHOBHBIE BU/Ibl OPraHUYECKUX BSKYILIUX BEILECTB.

4. Kakue marepualibl U3rOTaBIUBAIOT HA OCHOBE OPTaHHMUECKUX BSIKYIINX BEUIECTB?
O06J1acTH UX UCNOJIL30BaHUsA?

OIIK-6.2

BJ'Ia,[[eeT HWHKCHCPHBIMHA 1
TEXHOJOTHUYCCKUMHU MCTOJaMH YIIPABJICHUA
TreOMCXaHNYCCKUMMU IIpoLecCCaMun

IIpuMepsI TECTOBBLIX BONIPOCOB

B yenwmpe kpucmaniuuecko2o Caumka npu HOPMATbHBIX YCAOGUAX OXJIANCOEHUs
obpa3zytomcs:

a) crosd4aTbie KpUCTalIbI;

0) MEITKO3EpHUCTBIE KPUCTAILIBI,

B) KPHUCTAJUIbl Pa3INYHON (POPMBI;

I') paBHOOCHBIE KPUCTAJIBI.

Aycmenum - smo...

a) TBEp/bI pacTBOP BHEIPEHUS B alib(a-Kenese;

0) XMMHUYECKOE COEIMHEHUE Kelle3a C YIIIepOoJIOM;

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

') OAHOPOJIHAs MeXaHWYecKasi cMech (heppuTa U IIEeMEHTUTA;

1) BCE BBIIIETIEPEUNCIIEHHOE.

U3 nudicenpugedenHvix KayecmeeHHoU KOHCMPYKYUOHHOU CIATIbIO ABNIAEMCs Cab:
a) Y10A;

6) Cr5cm;

B) A l12;
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r) 45;
1) SXHM.
B 6enom uyeyne yenepoo cooepaicumcs 6 ude
a) TUIACTUHYATOTO TpaduTa;
B) XJIOTIBEBUIHOTO TpaduTa;
0) IEeMEHTHTA,
I) IapOBUAHOTO rpaduTa.
Mapxa uncmpymenmanvruou nezsuposannou cmanu cocmasa 0,5% C, 0,8%
1,4%Ni,
0,8% Mo - smo...
a) SXHM;
0) 05XHM;
B) SXH;
r) 05XM.
Buvicokou  mennousonayuonnou cnocoonocmvblo U Xopouiel Niagydecmvio
obnaoarom
NAACMMACCbl MUNAQ...
a) TIOJIMaMHU/IOB;
0) TMEHOIIACTOB;
B) CJIOMCTBIX IJIACTMACC;
I) OpPraHMYecKOro CTeKJa.
OOHUM U3 HEOOCMAMKO8 NAACMACC ABNLEMCA:
a) MJIOXHUeE AUAJICKTPUUECKUE CBOMCTBA;
0) HU3Kas yAeIbHAs TPOYHOCTD;
B) TJIOXAast TEXHOJIOTHYHOCTb, CIIOKHOCTh NIEpepaboTKH B U3JIENUE;
T) MOJI3yYeCTb;
1) HET BEPHOTO OTBETA.
Mamepuanamu 0ns u301AYUYU MOKONPOBOOAUUX YaCMell ABNAIOMCAL. ..
a) MPOBOJTHUKY;
0) MarHUTHBIE;

Cr,




Kon
WHJMKaTOpa

WNHnukaTop AOCTHIKEHUS KOMIICTCHITHI

O11eHOYHBIE cpe€acTBa

B) AUDJICKTPUKH;
I') IOJIYTIPOBOIHUKH;
1) BCE BBIIICTICPEUNCIICHHBIE.
KonTposbHbIe BONpochl
ITosryyenune 4yryna, cTajm, HBeTHbIX MeTAJLJIOB.
UyryHbl: crioco0 MoaydeHusl.
Cranu: ciocoObl MOIy4EHHUS.
Menb: criocoObI MOTy4EHUS.
JlnarpaMMbl COCTOSIHUS ABOIHBIX CIIABOB.
Juarpamma ¢ HEOrpaHUYEHHOW PACTBOPUMOCTBIO
C aBTETHKOI
C orpaHM4eHHON PaCTBOPUMOCTBIO
@da3oBble U CTPYKTYPHBbIE NIpeBpalleHus B cijiapax. CTaau U YyryHbl.
AycTeHut u Gpepput
[lepnut uemeHTUT
JleneOyput u rpadut
YnpasieHue cBOWiCTBAMHU CIUIABOB U M3/1eJIUIl.
Onummre MEXaHMYECKUH U TEPMOMEXaHUYECKH CITOCO0 BO3/IEHCTBHE HA CBOMCTBA
BELIECTB U MaTEPHUAJIOB.
2. Onummure TepMUYECKOE BO3/IEHCTBHE HA CBOMCTBA BEIIECTB U MaTepUaOB.
3. OnumuTe XMMUKO-TEPMUUYECKHUH crtocod 00pabOTKU AJ1s1 H3MEHEHUS CBOMCTB
BEIIECTB U MaTEPHUAJIOB.

PROMDPWWONENDONE=




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

[TpomexyTouHast aTTecTauys Mo AUCHUIUIMHE «KOHCTpYKIIMOHHBIE 1 MHCTPYMEHTAJIbHbBIE
Marepuaibl B TOPHOM J€Jie» BKJIKOYAET TEOPETUYECKHE BOMIPOCHI, MO3BOJISIOIIME OLEHUTH
YPOBEHb YCBOCHHUSI OOYUYaIOUIMMMUCS 3HAHWHN, M NMPAKTUYECKHUE 3a/laHMs, BBIBISIOIINE CTETICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIAJCHUI, TPOBOAUTCS B (hopMe 3ayeTa.

3ayer Mo JAHHOM JUCHMIUIMHE MPOBOAMTCS B YCTHOH Gopme.

Iloka3aTesin M KpUTEPUH OLICHUBAHUA 3a4eTa:

— Ha OILICHKY «3a4YTeH0» OO0ydJalouluiics 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 Marepuaja, JOIMyCKaeT CyIIeCTBEHHbIE OMMOKH, HE MOXET II0Ka3aTh
MHTEJUICKTYaJIbHbIE HABBIKU BBIOJIHEHUS IPOCTHIX 3aJaHHI.



