MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

KOHCTPYKIITHOHHBIE U HHCTPYMEHTAJIBHBIE MATEPHAJIBI B

I'OPHOM IIPOHU3BO/ICTBE

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HampasnenHnocts (mpoduib/criennain3anus) IporpaMMel
Oo0orarteHne moJIe3HbIX UCKOTAEMBIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTaeMbIX
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PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX ,
09.02.2023, mporokoin Ne 5 T

3as. kadenpoii — U.A. I'pumyn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IIpencenarens % N.A. ITeiTanes

Pabouas mporpamma cocraBieHa: /{f/f/,
nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK H.B. I'mMpI31HA
Penensenr:

ey criermanuct OO0 «YpalxuMcepBHUCY», KaHl. TEXH. HAYK

7
4 //// i B.III. 'anamos



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peannszaruu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu 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 ogoopena st peamszanuu 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 kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

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

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUs TUCHUTUTHHBI « KOHCTPYKIIMOHHBIE U HHCTPYMEHTAIbHbIE MaTepUabl

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

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

JucuumnuHa KOHCTPYKIIMOHHBIE W MHCTPYMEHTAJIbHBIE MaTepuajibl B TOPHOM
IIPOM3BOJICTBE BXOAMT B 0053aTENIbHYIO YAaCTh y4eOHOTr0 I1aHa 00pa30BaTeNbHON IPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

I'eonorus

®dusuka

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

[IpoexkTupoBanue o0OraTuTENbHbBIX PadpuK

[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

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

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00y4eHu st

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

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

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

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

OIIK-5.2 OneHuBaeT M MPOTHO3MPYET TEOMEXaHWYECKHE IIPOLECChl B IpOIEcce
CTPOUTENILCTBE U IKCILTYaTallMi OI3EMHBIX 00BbEKTOB

OIIK-6 Croco0eH TpUMEHATh METOAbl aHaliu3a W 3HAHHUS 3aKOHOMEPHOCTEH MOBEACHUS U
VIOPaBJICHUS CBOMCTBAMU TOPHBIX TOPOJ U COCTOSHHEM MacCHBa B Tpolleccax J00bIYU U
nepepaboTKU TBEPIBIX IMOJIE3HBIX UCKOMAEMBIX, a TaKXKe MPH CTPOUTENHCTBE U DKCIUTyaTalluH
MOA3EMHBIX 00BLEKTOB

OIIK-6.1 Cucrematuszupyer METOAbl IPENEIbHOIO HAMNPSKEHHOIO  COCTOSIHUS
MacCHUBa FOPHBIX ITOPOJ

OIIK-6.2 Brageer WHXEHEpHBIMM M TEXHOJIOTMYECKUMU METOAAMM YIIPABICHUS
T€OMEXaHNYECKMMU MPOLECCaMU




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

YUCJIC:

— KoHTakTHas padorta — 108,1 akan. yacos:
—aynuropHas — 105 akan. 9acos;
— BHeaynuTopHas — 3,1 akaj. yacos;

— caMocTosTenbHas padora — 35,9 aka. yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas g
o | KoHTaKTHAS pabota E 3 ®dopma TeKyILero
=
N B aKaj. yacax 2] Bu KOHTPOJISt
Paznen/ tema 3 (B axaz. vacax) == A y p Kon
S 3 © | caMOCTOSITEIBHOM | yCIIeBaeMOCTH U
JUCLIATUINHBI 5 S . | KomMHeTreHuHun
O g £ paboTsl MIPOMEXKYTOYHOM
nab. | mpakr. | 3 &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. Pazmen OOmme cBeneHus o
CTPOCHHUH, CTPYKTYpe u
CBOICTBAaX MaTepHaJIOB.
1.1 OcHOBHBIE TOHATHS. CamocrosTensHoe
eIb u 3a1a4n n3ydeHue yaeOHon
ul/ICLlI/IHJ]I/IHbl g yql/l Ha lZf:oizi OIIK-5.1,
?(HaCCI/I(bI/IKaL'[I/IH 8 6 2 JIUTE );T bl Tposepia OIK-5.2,
PaTyphL. KOHCIICKTOB OIIK-6.1,
MaTepHajoB. Crpoenue IMonroroska OITK-6.2
KPHUCTATHIECKUX PAKTHIECKOMY '
BEIIECTB. 3aHATHIO.
CamocTosiTenbHOe
1.2 Knaccuduxkarms svaerHe VaeOHoi ITpoBepka
Matepuainos. Dusnueckue, v yHee KOHCIIEKTOB, OIIK-5.1,
U Hay4yHOH
MeXaHUYEeCKue, pacdeToB u OIIK-5.2,
. 6 4 4 2 JIUTEPATYPHI.
TEXHOJIOTHYECKHE CBOMCTBA pe3yabTaToB OIIK-6.1,
[Noaroroska k
MaTepHajgoB U METOIbl UX MIPaKTUYECKUX OIIK-6.2
PAKTHIECKOMY
OIIpeIeIeHHSI. pabor
3aHATHIO.
CamocTosiTensHOe
M3y4YeHHe yaeOHOH [posepxa
1.3 Kpucranmmusamms yqn Ha y:oﬁ KOHCTICKTOR, OIK-5.1,
) P ’ i pacyeroB u OIIK-5.2,
KpUCTAIUTHYECKasT 4 4 1 JUTEPaTyPHI.
CTPYKTYpa 1 JeeKThI ITogroroBka k PesyJIbTaToB OIIK-6.1,
PYKTYP ’ MIPAKTUYECKUX OIIK-6.2
MPAKTHIECKOMY
pabor
3aHATHIO.
Wroro no pazneny 16 14 5
2. Paznen Metasutbl U CIUIaBBI Ha
MX OCHOBE.
CamocrosTenpHOE
U3y4YeHHue yueOHOM OIIK-5.1,
2.1 TlonyueHue 4yryHa, 6 4 2 3 JIUTEPATYPBI. IIpoBepka OIIK-5.2,
CTaJjIH, IIBETHHIX METAJIJIOB. IToaroroBka x KOHCIIEKTOB OIIK-6.1,
IPaKTUIECKUM OIIK-6.2
3aHATHSM.




CaMocTosATeIbHOS

o IIposepka
2.2 dazoBbie u H3yueHHe yueOHon
CTPYKTYpHBIE Y Hay4HOU KO;S;;E?Z 8E§:g;,
MpEeBpalicHus] B CIUIaBax. 4 4 4 JUTEPATYPHI. peg ILTATOR OHK-6.1’
Juarpamma COCTOSTHHUS [onroroBka pesy )
PaKTUIECKUX OIIK-6.2
crmiaBoB. CTany ¥ YyT'yHBL MPAKTHIECKIM aGor
3aHATUAM. p )
CamocrosTenpHOe Tposepka
n3ydeHue yueOHoM :
2.3 VYnpasieHue Y HAYYHOU KO:;:;E?Z ggﬁ_gé’
CBOWCTBAMU  CIUIaBOB U 2 4 1 JIUTEPATYPBHI. pPCSYJIBTaTOB OHK-Gll’
HBACTHH. ;(;11;2;2}?:;; MIPAKTUYECKUX OIIK-6.2
3aHATHAM. pador.
Wroro no pazneny 10 10 8
3. Pasmen Hewmeramnnueckue
KOHCTPYKIIHOHHBIE MaTepHaJIbl
CamocrosTenpHOe Mposepka
u3ydeHue yueOHoH posep
1 HayHO# KOHCIIEKTOB, OIIK-5.1,
3.1 Crekno 2 2 4 JTUTEPATYPHI. pacteros u OIK-5.2,
oroToBKa K pe3yabTaToB OIIK-6.1,
Hpai[(TI/IHECKI/IM MPAaKTUIECKUX OIIK-6.2
3aHATHSAM. pagor.
CamocrosTenbHOe
H3yueHHe yueOHOU OTK-5.1
3.2 Heopranmueckue A . OIIK-5.2,
2 2 JIUTEPATYPHI. YcTHBIN onpoc
CTPOUTENIbHBIE MaTepHaIbl ToAroToBKa K OIIK-6.1,
MPAKTHIECKAM OTIK-6.2
3aHATHSM.
CamocrosTenpHOe IMposepka
u3ydeHue yueHoi KO}II:)CHCISIOB OIIK-5.1
3.3 PazprixiieHHbIE, U Hay4HOH pacueros 1/1, OHK-5.2’
JUCTICPCHBIC W KaMCHHBIC 6 3 4,9 JIUTEPATYPHI. o
MaTepuabl ITogroroBka k Pe3yJIbTaToB OIIK-6.1,
pAKTHIECKAM MPaKTHUECKUX OIIK-6.2
3aHATUAM. pagor.
CamocrosTenpHOe
u3ydyeHue yueOHon OIK-5.1
34 TTomumepHsie 1 HayHHO’ [Iposepka OI1K-5.2,
4 2 JIUTEPATYypPbI
MaTepHabl ToxroTosKa K KOHCIICKTOB. OIIK-6.1,
MPaKTUYECKUM OTK-6.2
3aHSTHUSIM.
CamocrosTenpHOE
u3ydeHue yueOHoH OIK-5.1
¥ HAyIHOU )
ITposepka OIIK-5.2,
3.5 Kepamxa 4 2 2 g;‘;ﬂe_s :;};EI:;( KOHCIIEKTOB OIIK-6.1,
MIPaKTUYECKUM OTK-6.2

3aHATUAM.




CaMocTosATeIbHOS

n3ydeHue yaeOHon Tposepka
qu A y;oﬁ KOHCIIEKTOB, OIIK-5.1,
3.6 JIpeBecHble MaTepHabl 4 2 nmep};iypm. pacteros 1 OIIK-5.2,
MoaroTosKa pe3ybTaToB OIIK-6.1,
A PaKTUIECKUX OIIK-6.2
MPAKTHIECKIM aGor
3aHATUAM. p )
CamocrosTenpHOe
n3ydeHue yueOHoM OIK-5.1
3.7 TlnenkooOpasyromue u 1 HayaHou [IpoBepka OIIK-5.2,
2 4 2 JIUTEpPaTypBhL.
CMa304YHbIe MaTepHAaIbI ToxroTosKa & KOHCITIEKTOB OIIK-6.1,
MPaKTUIECKUM OMK-6.2
3aHATHSM.
CamocrosTenpHOe
u3y4yeHue yueOHoi Tposepxa
1 HayHO KOHCIIEKTOB, OIIK-5.1,
pacdeToB U OIIK-5.2,
3.8 Bsoxymiie maTepuaibl 6 4 6 g?igxﬁi Pe3yIIHTATOB OIIK-6.1,
A MPAaKTUIECKUX OIIK-6.2
MPaKTHIECKUM aGor
3aHATHSAM. p ’
CamocrosTenpHOe
u3ydeHue yueOHon ITposepra
Y 1 HAVIHOM KOHCIIEKTOB, OIIK-5.1,
v pacueToB u OIIK-5.2,
3.9 Pe3nHoBBIE MaTepHab 4 4 JIUTEPATYPBHI.
ToAroToBKa K pe3yJbTaToB OIIK-6.1,
MPAaKTUIECKUX OIIK-6.2
MPaKTHIECKUM aGor
3aHATHSAM. p ’
Hroro no pazneny 34 21 22,9
HWroro 3a cemectp 60 45 35,9 3au€r
Hroro no aucnumninuze 60 45 35,9 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,
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:

- 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. ucnionb3oBaHue 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

v
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6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThl 00yYaroIMXCsl
[TpencraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. 3emckoB, HO.I1. MarepuanoBenenue : yueOHoe mnocodme / FO.II. 3emckoB. —
Canxkr-IlerepOypr : Jlanp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. Pexxum nocryma:
https://e.lanbook.com/book/113910

2. TlepeBeproB, B.I1. MarepuanoBenenue : yuedHoe mocodue / B.I1. IlepeBepToB. —
Camapa: CamI'YIIC, 2016. — 136 c. Pexxum ngocryma: https://e.lanbook.com/book/130341

3. [Tacrotuna, O.B. Marepuanoseaenue: yueonoe mocooue / O.B. ITacrotira. — MuHCK:
PUITIO, 2018. — 264 c. — ISBN 978-985-503-790-4. Pexum poctyma:
https://e.lanbook.com/book/131800

0) lomostHuTeIBLHASI TUTEPaTypa:

1. H.B. lllybuna MatepuanoBe/ieHHEe B TOPHOM MaiMHocTpoeHun M: M3n-so MITY,
2000.-272 c.

2. @ertuco I'.Il., Kapnman M.I. MatepuanoBeqeHue W TEXHOJOTHS METAIJIOB:
Yueonuk. M.: Beiciias mikoia, 2002,



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

3. Jlomramze B.Jl., ®u3nko-MexaHUUECKUE CBOMCTBA TOPHBIX MOPoA. MeToabl 1a00-paTOpHBIX
uccienoBanmii: YueoHoe mocodue mist By3oB. — JI.: Hempa, 1990.

4. [lepuonunueckue uznanus: «MartepuanoBeaeHuey, «MeTabiy»

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

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

B) MeTonuyeckue ykazaHusi:

1. [Manpynosa N.B., I'myxoBa A.}O., I'opnaosa O.E. MarepuanoBeneHue: NnpakTUKyM.
Yyebnoe mocobue g cryaeHToB crennanbHocTH 130405 «OOoramieHne  IMOJIE3HBIX
uckomaembix». Marauroropek: 'OY BITIO «MI'TY», 2006. — 168 c.

MeTtoauyeckue yka3zaHUs MO BBIIOJHEHHUIO MPAKTUYECKUX PAOOT M WHAMBUAYAIbHBIX
JIOMAIIHUX 3aJJaHui MpeICTaBlIeHbl Ha oOpa3oBaTeabHOM noptasie MI'TY.

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

2. Uepkacos, P.B. Marepuanosenenue. [IpakTukym : yueOHO-MeTonu4eckoe nocodue /
P.B. YepkacoB. — Jlunenk : Jlunenkuii I'TTY, 2018. — 66 c. — ISBN 978-5-88526-975-9.
Pesxxum nocryma: https://e.lanbook.com/book/

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

https://e.lanbook.com/book/113910 3emckor, FO.Il. Marepuanosenenue : ydeOHOE
nocooue / FO.II. 3emckoB. — Cankr-Ilerepoypr : Jlams, 2019. — 188 c¢. — ISBN
978-5-8114-3392-6.

https://e.lanbook.com/book/130341 TlepeseproB, B.Il. MarepuanoBenenue : yueOHOE
nocodue / B.I1. TTepeseptoB. — Camapa: CamI'YIIC, 2016. — 136 c.

IIporpammuoe o0ecneuenne

Haumenoanue 10 Ne norosopa Cpox 1eicTBus IULICH3UN
7Zip ¢B0001HO pacnpocTpaugemoe I10 0eccpoyYHO

MS Office 2007 |, 135 o1 17.09.2007 Gecepoaro
Professional

IIpodeccnonanbuble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI

Hassanue xypca CchlIKa
Hanmonanenas MH(POPMALMOHHO-aHAIUTHYECKAs URL:
cucreMa — Poccniickuii MHAEKC HaydHOTO IUTHPOBAHUS '

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

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

Nudopmanmonnas cucrema - EnquHoe okHO gocTyma K
HHGOPMAIIMOHHBIM pecypcam
9 MaTepHaIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

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

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/113910
https://e.lanbook.com/book/130341
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

Jlekunonnas ayauropus 104: MynpTuMenuiiHble CpeACTBa XpaHEHHWs, Mepeladyd U
MpeACTaBICHHS YaeOHOH HHPOpMAITII

Jlaboparopus oboramieHus moje3Hbix uekornaeMbix 013 1.: MukpocKorbl

2. Konnekius kKaMeHHOTro MaTepualia

3. MoHTHpOBaHHbIE TUTU(BI

4. O6pa31ibl MOPOIIKOBBIX MaTEpPHUAIOB

5. OT4eTHI MO0 MUHEPATOTUYECKOMY aHAJIN3y METHO-IIMHKOBBIX Py

6. UepTexku OCHOBHOI'O U BCIIOMOT'aTEJIbHOTO 000PYAOBaHUS

7. Becnl

8. pH-metp

9. BUHOKYJSIPHBIE JTYTIBI

JlaGopaTopus 9: Ananuzarop nzoopaxenus Munepan C-7

KommbrotepHsiii kiacc :Ilepconanbhbie komibioTepsl ¢ makerom MSOffice, Beixomom B
WHTepHeT M € JIOCTYIOM B 3JIEKTPOHHYIO HH()OPMaMOHHO-00pa30BaTEeNbHYIO Cpeay
YHHUBEPCHTETA

AymuTopun Ui caMOCTOATENbHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YATAJIbHBIE 3aJIbl
oubmmoreku : [lepconanbHbie KoMmbioTepbl ¢ nakerom MSOffice, Beixomom B MHTEpHET 1 C
JIOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETa

[lomemenne Ui  XpaHeHUs] W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS — y4eOHOTO
oOopynoBanus: CTemnaxu Ui XpaHeHUs! yueOHO-HAIJIAHBIX TOCOOUH U yd4eOHO-MEeTOANYECKOM
JOKYMEHTAIUH.

[Tpunoxenue 1
6. YueOHO-MeTOANYECKOE 00ecTIeYeHne CAMOCTOATEILHOH PadoThI CTY/ICHTOB

[To mucrummne «KOHCTPYKIIMOHHBIE U HHCTPYMEHTAIbHBIE MaTepuaibl B TOPHOM JIENIe)
NpeIyCMOTPEHA ayANTOpHAs M BHEAYJAUTOPHAS CAMOCTOSITETIbHAs paboTa 00yJaroIuXcsl.

Bunsr camocTosaTenbHo paboThl (00EM 4acoB, OTBOJAUMBIX Ha CAMOCTOSTEIBHYIO paboTy
1o yuyeOHOMY TUTaHy — 74,24acoB):

OrneHoYHBIE CpEACTBA MM TEKYIIEro KOHTPOJS YCIeBaeMOCTH,
arTecTaluu 1o urToramM OCBOCHUA JUCHUIIJINHBI.

IIPOMEKYTOUHON

Paznen/ rema Bup camocrositenbHOM Kou-Bo
DopMBI KOHTPOJIS
JUCITUTLIAHBI paboThI 4acoB
1. Pazgen OOmume ceeaeHust
0 CTPOEHUH, CTPYKTYpE U
CBOIMCTBaxX MaTepUAJIOB.
1.1. Tema OcHoBHBIE [ToaroroBka K neKIUU 3 BxonaHoe TectupoBanue
moustus. Lens u 3agaun
JUCIUTUIAHBI.
Knaccudukanms ITpoBepka koHCTIEKTA
IToaroroBka k
MarepuanoB. CTpoeHue . PaGora Ha mpakTHYECKOM
MpakTU4ecKkoi padore 1
KPUCTATAICCKIX 3aHITHA
BEILIECTB.
1.2. Tema Knaccudukanus 5 VYeTHbII onpoc
[ToaroroBka K neKIUU
MaTepuanoB. Gu3ndeckue,
MEXaHUYECKHUE,
. [ToaroroBka k [IpoBepka KoHCIIEKTa
TEXHOJIOTHYECKUE CBOMCTBA
MPaKTHYECKUM paboTam Pabota Ha mpakTHYeCKOM
MaTepuajIoB U METOJIbI UX
2,3 3aHATHA
OnpeJIeTICHUSL.




1.3. Tema Kpucrannuzanus,
KpUCTAJUIMUECKasi CTPYKTypa
1 1ehEeKTHI.

IloaroroBka K JIEKIIUUA

VYcTHBIT onpoc

ITo pa3nen [Togroroska k 1 .
pasaery A . [TuceMeHHBIH orpoc
KOHTPOJIbHOM paboTe
Hroro no pazaeny 14
2. Paznen MeraJuibl M
CIUIABbI HA MX OCHOBe.
2.1. Tema Ilonyuenue 2
YyryHa, CTally, LBETHBIX IToaroroska K JieKuu VYeTHBII onpoc
METaJUIOB.
2.2. Tema ®a3oBble U 6
CTPYKTYpPHBIE IIPEBPALLICHHS .
PYKTYD peppatit VYcrHblit onpoc
B ciuaBax. Jlmarpamma [ToaroroBka K JIeKIUSIM
cocTosiHUA ciu1aBoB. Cranu
U YyTYHBI.
2.3. Yrpasienue 4
CBOWCTBaMH CIUIABOB U [TonroToBka K JeKIHSIM
U3IEINI.
ITo paznen [Toaroroska k 2 .
pasAcIy A N [IncemenHslit orpoc
KOHTPOJILHON paboTe
HTroro no pazneny 14
3. Pazgen
Hemerannuueckue
KOHCTPYKLIMOHHbIE
MaTepuabl
3.1. Tema Crekiio [ToaroroBka K JIEKIUU. 4 YcTHbIH onpoc
[IpoBepka KOHCIIEKTa
[ToaroroBka k
. Pabora Ha mpakTH4YeCKOM
IIpaKTUYeCcKOi paboTe 6
3aHSTUH
3.2. Tema Heoprannyeckue 6 VYeTHBIT onpoc
IlonroroBka k nexuun
CTPOUTEIIbHbIE MaTEpPHAIIbI
[IpoBepka KOHCIIEKTa
IToaroroska k
. Pabora Ha mpakTH4YEeCKOM
MpakTuieckoi padore 7
3aHIATHU
3.3. Pa3peixneHHnsle, 6 VYeTHBIT onpoc
TloaroroBka k jgexuu
JUCTIEPCHBIE U KaMEHHBIE
MaTepuabl [IpoBepka koHcHIEKTa
IloaroroBka x
. PaGora Ha npakTHuecKoM
MpaKTUYEeCKOi paboTe 6
3aHITHH
3.4. Tema 6 YCTHBIN ompoc
IloaroroBka K nexkuun
[TonmumepHbIE MaTeprabl
[IpoBepka KOHCIIEKTa
IloaroroBka x
. Pabora Ha nmpakTHYeCKOM
MIPaKTUYEeCKO# paboTe 8
3aHSTHU
3.5. Tema Kepamuka 2 YcTHBIN onpoc
IloaroroBka K Jexkuun
3.6 Tema JIpeBecHblie 6 VYcrHbll onpoc

MaTepuabl

IloaroroBka k jaexuu

IToaroroBka k
MpaKkTHYeCKou padbore 8

[IpoBepka KOHCTIEKTA
Pabora Ha mpakTHYEeCKOM
3aHATUH




3.7. Tema 4,2 .
VYcTHBIT onpoc
[TnenkooOpasyromue u [ToaroroBka K JeKIUU
CMa304YHbIe MaTepHAaJIbI
3.8. Tema Bsoxyimiue 6 VYcrHbIl onpoc
[ToaroroBka K JeKIUU
MaTepuabl
IIpoBepka KOHCIIEKTa
IToaroroBka x
. PaGora Ha npakTHuecKom
MpaKTU4YeCcKoi padboTe 9
3aHSTUN
3.9. Tema Pe3nnoBrIe TToaroroBka K jgexkuuu 6 VYcrHblii onpoc
MaTepHuabl
[ToaroroBka k [IpoBepka KOHCIIEKTa
MpaKTUIeCcKor padore 9 Pabora Ha mpakTHYECKOM
3aHSITUU
HToro no pazneny 46,2
HToro mo gucuunjinHe 74,2 3ager
Tema 1.
1. [Iepeuncnure OCHOBHBIE OTJIMYUS XUMUYECKON U (pu3nueckon cBsizel. Kak Bux cBs3u

CKa3bIBaeTCS Ha CBOMCTBAX BCH_ICCTB?

2. Yro Takoe KpucTauimyeckas peuierka? OnUIIUTe OCHOBHBIE TUIIBI peleTok bpase.

1. Kakune kprcTanindeckue pemeTKy Ha3bIBAalOTCs HACaTbHBIMU U PEaTbHBIMU?

2. OnuuTe KpUCTANINYECKOE U aMOpP(QHOE CTPOEHHE BELIECTB.

3. HazoBurte ocHOBHBIE IpyIIIbl KPUCTAIUIMUECKUX BEIIECTB.

4. Yro Takoe «aHU30TPONHUs» PU3NUECKUX CBOUCTB?

S. Onwumure aMopPHO-KPUCTALTHIECKYIO CTPYKTYPY.

Tewma 2.

1. Kaxkue BemecTBa Ha3piBatoT MeTayuiaMu? [lepeunciuTe u oxapakTepu3yiTe OCHOBHbBIC
nepezaesnsl B METALTypIuu.

2. [[BeTHBIEC U peKHE METAIJIbl: OCHOBHBIE CBOWCTBA U 00J1aCTh IPUMEHEHHUS.

3. Mertannuyeckre NOpOIIKOBbIE MaTepHalibl: CIOCOOBI MOTyYeHHs, 00paboTKH,
JIOCTOMHCTBA U HEJOCTaTKH.

4. Knaccugukarus MeTananyecKkuxX HOPOLIKOBBIX MaTepPHaIOB MO0 HA3HAUYEHHUIO.

S. Mertannuueckue cTekaa: 0COOEHHOCTH CTPOEHMSI U CBOWCTB, MOJIy4YeHHe, GopMa U3JeNnH,
00J1aCTH IPUMEHEHHUS.

6. UyryHsl: cioco0 nosyyeHus, 001acTu IpUMEHEHUs, Kiaccupukaus.

7. Cranu: cnocoObl NOMy4YeHHUs, 00JIACTH TPUMEHEHHUS, IPUCYTCTBYIOLINE IPUMECH.

8. Knaccudukanuu craneit o kauecTBy, XMMHUECKOMY COCTaBY, HA3HAYEHHUIO.

9. Kakue ocHoBHBIE (ha3bl 0Opa3yroTcs B ciiaBax? OxapakTepusyiiTe Makpo-, MUKpPO- U
cyOCTpyKTypbl MeTa/uI0B. KakuMu MeTo1aMy OHU U3ydaroTcsi?

Tema 3.

1. Crekino, cocTaB, CTpOCHHE.

2. Knaccugukarus crekou.

3. Yro Ha3bIBaeTcs 6eToHOM? OXapaKkTepu3yiTe KOMIIOHEHTHI O€TOHA: UX POJIb, TPEOOBAHUS K
KadecTBy. OnUIIUTE CTPYKTYpY O€TOHA.

4, CrnenuanpHbie 100aBKH, BBOJUMBIE B OCTOH: Ha3HAYECHHE W MIPUMEPHI I00aBOK.

5. Knaccudukanuu 6eTOHOB 10 MIIOTHOCTH, CTPYKTYPE U BUAY BSKYIIUX BEIIECTB.

6. Knaccudukamnnm 6eTOHOB MO BHIY 3aMTOJTHUTENS, YCIOBHIM TBEPACHHS U HA3HAYEHUIO.
7. TpeboBanust kK 6eTOHAM U OETOHHBIM CMECSM.

8. [laliTe onpeneneHre ropHbIM OpoJiaM U MUHepaiaM. Kakne reHeTH4eCKre TUTIbI TOPHBIX
nopoJ Bel 3HaeTe? [IpuBeauTe npumepsl ropHbIX nopoA. Kak ncnonb3yroTcst B HApOJHOM
XO03SIICTBE TOPHBIE TOPOBI?

9. [TpupoaHbIe KAMEHHBIE MaTEPUAITBI: 00JIACTH UCTIOIB30BaHUS, IOCTOMHCTBA U
HEJOCTaTKHU.




10. Iepeuncaure Buabl 00pabOTKU MPUPOAHBIX KAMEHHBIX MaT€PHUaIOB U MEPEUUCITUTE
COOTBETCTBYIOILIME UM TOTOBBIE U3/IETUS.

11. CocraB, CTpoeHHE U CTPYKTYpa MOJIMMEPHBIX BemecTB. Kitaccudukamms mo XuMuaeckomy
COCTaBy OCHOBHOMH LIEIIH.

12. Bujpl cBsizeil B MAKpOMOJIEKYJIaX MOJIMMEPHBIX BeecTB. Kimaccupukanus no XuMu4aeckomy
COCTaBYy COCTaBHBIX 3BE€HbEB.

13. OgHOpOAHBIE TOJTUMEPHBIE BEIIECTBA U COOCTBEHHO MOJIUMEPHL: CTPOCHUE, IPOUCX 0K ICHHE.
14. ®Du3nIecKoe COCTOSTHUE TTOJIUMEPOB.

15. Opranuueckue noJmMepHbie MaTepHajbl: IPUMEpbl MaTepHalIOB, CBOWCTBA U 00JIacTH
PUMEHEHHUS.

16. Heopranuueckue noinuMepHble MaTepraibl: IpUMEpPbl MaTEPUAJIOB, CBOMCTBA U 00JIaCTH
PUMEHEHHUS.

17. IlonuMepHbIe MIaCTUYECKHE MaTeprabl (TJIACTMACCH): COCTaB, XapaKTEPUCTUKA MaTEPUAIIOB
U U3/1€IMH Ha UX OCHOBE.

18.  Krmaccudukanus kepaMuKu.

19. TIlomyueHue KepamMHKH.

20.  CaoiicTBa kepamuku. [IppMeHeHe KEpaMHUKH.

21. CBolicTBa IpEBECUHBI.

22.  Marepuainsl U3 qpeBecuHbl. JJ0CTOMHCTBA IPEBECHHBI

23. 3amuTa JpeBecuHBI OT YBIAXKHCHHUS, 3aTHUBAHUS U BOCTIIAMEHEHUSI.

24.  Kaxue mMaTepualibl Ha3bIBAIOTCA «IJICHKOOOpasyrommmm»? Kakue rpymisl

TUIGHKOOOPAa3yIOIIUX MaTepUalioB Bbl 3HaeTe? KakuMu OCHOBHBIMHU TIOTPEOUTEIbCKHUMU
CBOMCTBAMM OHHM HOJDKHBI 001a1aTh?

25.  OxapakrepusyiiTe Kieslue MaTepuabl, UX Ha3HaueHUue U 00J1aCTH UCIIOJIb30BaHMUS.

26. OxapakTepu3yiTe repMETHUKHU, UX Ha3HaYeHHE U 00J1aCTH UCIIOJIb30BaHUS.

25. Kaxue MaTepuaiibl Ha3bIBalOTCA «CMa30uHbIMU»? Kakue BUbl CMa304YHBIX MaTepHajIoB
BbI 3HaeTe?

26 .  KaxoBbl 00651aCTH IPUMEHEHHS CMa30YHBIX Macell, INTACTUYHBIX CMa30K, TBEP/IbIX
CMa304YHBIX MaTEPUAIIOB, CMa30YHO-OXJIAXK/TAIOIIIX YKUIKOCTEH?

27.  Kaxwue BemiecTBa Ha3bIBAIOTCS «MHUHEPATbHBIMU HEOPTraHUYECKUMHU BsOKYIIMMN»? KakoBa
B 00IIIEeM ciTydae TEXHOJIOTHS MX NorydeHus? Kakue MaTepualibl M3roTaBinBaOT HAa MX OCHOBE?
28 . Kaxue pu3nKo-XxuMH4ECKHE MPOLECCHl IPOUCXOAT ¢ MUHEPATbHBIMU HEOPIaHUYECKUMU

BSUKYILIMMU B TIPOLIECCE UX MCMOb30BaHus? Kakyto CTpyKTypy IpencTaBisieT coO0i EMEHTHBIN
KaMEHb I10CJIE TBEPACHUS?

29 .  Kakwue BspKyIIMe HAa3bIBAIOTCS «BO3AYIIHBIMI»? Ha30BHUTE TpyNIIbI BSOKYIINX T10
XUMHYECKOMY COCTaBY.

30. Kakue marepuansl Ha3bIBalOTCsA «pe3MHOBBIMI»? Kakoli cocTaB HMEIOT PE3MHOBbBIE
MaTepuanbl?

31. Knaccudukanmst pe3mHOBBIX MaTEPHAIIOB 110 HA3HAYEHUIO U 00JIACTH TPUMEHEHUS.
32. Kakwue BelecTBa Ha3pIBarOTCS «OPraHMYECKUMHU BSDKYILIUMU BELIECTBAMU»?

33. IlepeuncauTe OCHOBHBIE BU/IBI OPraHUYECKUX BSKYIIUX BEIIECTB.

34. Kakue marepuaibl U3roTaBIMBAIOT HA OCHOBE OPraHMUYECKUX BSKYIIMX BELIECTB?

O0nacT UX UCIIOIBL30BAHUA?



[Tpunoxenue 2

7. OneHoYHbBbIE CPEACTBA /IJIsl IPOBEeHUS MPOMEKYTOYHOM aTTeCTAMHU
a) [lnannpyemble pe3y/ibTaThl 00y4eHHs] H OLIEHOYHbIE CPEICTBA [IJI IPOBeAeHHUs MPOMEKYTOYHON aTTeCTAlNH:

Kon Nuaukatop 1oCTHREHUS

N O1ieHOYHBIE CpEICTBa
WHJUKaTOpa KOMIIETEHIIUI
OIIK-5

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

OIIK-5.1

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

ITepeuens Bonpocos

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

1. [Tepeuncnure OCHOBHBIE OTIMYMSA XUMUYECKOH 1 (pu3ndecKoi cBs3eil. Kak Bu cBA3M CKa3bIBaeTCs
Ha CBOMCTBAX BEIIECTB?

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

1. Kakue kpucTamimyeckue peeTky Ha3blBaloTCs UACABHBIMY U PEAIbHBIMU?

2. Onumure KpUCTAIIIMYECKOE U aMOP(PHOE CTPOEHUE BEILIECTB.

3. HazoBuTe 0OCHOBHBIE IPYNIIBI KPUCTAIUIMUECKNX BEILIECTB.

4. Yto Takoe «aHU30TPOMNUs» PU3NIECKUX CBONCTB?

S. Onumute aMoppHO-KPUCTAITMYECKYIO CTPYKTYPY.

6. Yrto noHuMaeTcs noj rerepoaecMuyeckuM ctpoeHrnem? Kakue Bbl 3HaeTe BEleCTBa ¢ TaKUM
CTpOE€HHEM?

7. UYro Takoe «paza»? Kakue pa3zoBsie nmpespatienus Bol 3Haere? [IpuBenure npuMepsl.

8. Kak Ha3pIBaeTcs B3aMMOJEMCTBHE CTPYKTYPHBIX COCTABIISIOIIMX BEIIECTBA?

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

Tema 1.2. Knaccmbmcaunﬂ MaTCpHraJIOB. q)I/I3I/I‘{eCKI/IC, MEXaHHNYCCKHUE, TCXHOJIOTNYCCKUC CBOMCTBaA
MaTCepHraIOB U METOJbI UX ONIPEACTICHUA.

1. Kakue marepuaibl Ha3bIBalOTCA «KOMITIO3MIIMOHHBIMMU»? Kakne KOMIO3UTBI Ha3bIBAKOTCS
«uctuHHBIMMY? Kakoil cocTaB U cTpoeHre UMer0T KoMno3uThl? [Ipupoia KOMIOHEHTOB.

2. Kakue ocHOBHBIE CBOICTBA XapaKTepU3yIOT Ka4eCTBO MaTepuaia u 00J1acTh €ro MpUMEHEeHUs?
3. Kak cBolicTBa MaTepuana 3aBUCIT OT cTpyKTyphl? [IpuBennuTe npuMepsl.

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




Kon

WNHnukaTop AoCTHKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETEHIIN I
S. Mexanunueckue cBoiictBa. Harpysku. Jledopmanyu u HarpspKeHUsL.
6. [Tpo4yHOCTHBIE MEXaHUYECKUE CBOMCTBA.
7. Pa3pymienue tTBepapIx Ten. TBepaocTh, HCTUPAEMOCTh U U3HOC MAaTEPUAIIOB.
8. [Tepeuncnure 1 oxapakTepu3yiTe OCHOBHbIE IOTPEOUTEILCKIE CBOMCTBA MaTEpPHUAJIOB.
9. Kak o0ecrieurBaeTcsi Ka4eCTBO MCIIOJIb3YEMBIX BEIIECTB M MaTepraioB? KakoBbl 3aKOHOAATEIbHbIE
OCHOBBI T'apaHTUH KauecTBa U OezonacHocTy Marepuano? Ilepedncnure rpynmsl nokasaresneil KauecTna.
10.  OxapakTepu3syiiTe OKa3aTeIn Ka4yecTBa COUATBHOTO U TEXHUKO-9)KOHOMHYECKOTO 3HAYCHUSI.
11.  Yro Ttakoe «cTaHAApTHU3ALUS CBOWCTBY» MaTepHaaoB?
12. Kakwue sKcIuryaTtaiiiOHHBIE YCIOBHUS BOZHUKAIOT IPU IPUMEHEHUH MaTEPUAIIOB?
Tema 1.3. Kpucrammu3zamnus, KpUCTaJUIMIECKask CTPYKTYpa U 1e(EKThl KPUCTATHYECKON PEHIETKH.
1. Kak Ha3pIBaeTcs 11000€ OTKJIOHEHHE B KPUCTANIMYECKOM peleTke OT UJ1€aIbHOTO CTPOCHUs?
2. Kakwue tumsl 1ehekToB 1o reoMeTpuuecKUM pU3HaKaM Bbl 3HaeTe?
3. Kakyto cTpykTypy MOTYyT UMETh TBEp/Ibl€ MaTEpHUaIbI?
4. OxapakTepu3yiTe Makpo-, MUKPO- U CYOCTPYKTYPbl KPUCTAIJINYECKUX BEIIECTB.
OIIK-5.2 OnenuBaet u nporHo3upyer | [Ipumepsl TeCTOBBIX BOIPOCOB

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

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

0) KS8;

B) ['12;

r) Ke.

s epaneyeHmpupo8aHHol peuwlemrKy 4ucio amomos (6asuc), NPUHAONeHCAUUX OOHOL
KPUCTATIUYECKOU peulemke, PAHo...

a) 1;

6) 2;

B) 4;

r) 6.

Ha pucynke nokazamna cxema usmepenus meepoocmu no Memooy:




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

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

1) Mooca.

K moueunvim depexmam omunocam...

a) BaKaHCHH;

0) KpaeBble JUCIIOKAIUH;

B) TPaHUIIbI pa3jiena;

') BUHTOBBIE JTUCIIOKAIIUU.

KonTpoJsbHbIe BOPOCHI

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

1. Bap-t KoBaneHTHas cBSI3b U MEXMOJIEKYJIIPHOE B3aUMOJICHCTBUE

2. Bap-t MonHas cBs3b 1 BOAOPOIHAS CBA3b

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

1. ITpoYHOCTB: NOHATHE U METOJ, OIIPEIETICHHUS

2. TBeprOCTh: MOHATHE U METOJI OTIPEAEIICHUS

3. VY napHasi BA3KOCTb: IIOHATUE U METOJI ONPEEIICHUS

3) Kpucrannmuzanus

1. Camonpou3sBosbHas Kpuctamzauus. JleHapur.

2. HecamonpousBosibHast KpUCTAUIM3ALUsSA. 3€pHO.

3. [Tomumopdusm. Annorponusi. MOHO U HAHOKPHCTAILIIBL.

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




Kon

WNHnukaTop AoCTHKEHUS

O11eHOYHBIE cpe€acTBa

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

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

OIIK-6.1

CucremaTu3upyeT METO/1bI
IpeAeIbHOTO HAPSHKEHHOTO
COCTOSIHUSI MACCHBA TOPHBIX
opoJ

Tema 2.1. Ilonyuenue uyryHa, cTanu, HBETHBIX METAJLIOB.

1. Kaxkue BemectBa Ha3pIBatoT MeTaiamu? [lepedncinTe u oxapakTepu3yinTe OCHOBHBIC TIEPEICbl B
METaJUTYPTHH.

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

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

4. Knaccugukarus MeTaImuecKuX MOPOITKOBBIX MaTEPHAaJIOB MO0 Ha3HAYCHUIO.

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

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

7. Cranu: ciocoObl MOTyYeHHS, 00JIACTH TPUMEHEHHS, IPUCYTCTBYIOLIHE TPUMECH.

8. Knaccugukarum craneit mo kauecTBy, XMMHYE€CKOMY COCTaBY, Ha3HAYEHUIO.

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

1. Kakue ocHoBHbIE (pa3bl 00pa3yroTes B cruiaBax? OxapakTepu3ynTe Makpo-, MUKPO- U
cyOCcTpyKTypbl MeTayuIoB. Kakumu MeTo1aMu OHU U3ydaroTcs?

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

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

4. Jlnarpamma cOCTOSIHHS CIUIABOB: YTO MTOKA3bIBAET, KaK CTPOUTCS U IPUMEHSIETCA?

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

Tema 2.2. YpaBieH#e CBOMCTBAMH CIIABOB M U3JIEITHIA.




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

1. OnumuTe MeXaHU4eCKoe BO3/ICHCTBHE HAa CBOWCTBA BEIIECTB U MaTEPHAJIOB.

2. OnuiuTe TepMUYECKOE BO3ICHICTBHE HAa CBOMCTBA BEILIECTB U MaTEPHAJIOB.

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

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

5. Knaccugukarnum craneit mo kauecTBy, XdMHYECKOMY COCTaBY, Ha3HAYECHUIO.

6. Kakumu cnoco6amu MoaupUIUPYIOT CTPYKTYPY U CBOWCTBA cTanu?

7. Kak mapkupyrot cranu?

Tema 2.4. Crekio

CrekJ0, coCTaB, CTpOEHUE.

Knaccudukanus ctexoi.

OnTuyeckre cBONCTBA CTEKOI.

Juarpamma (pa3oBbIX epexo10B B KpeMHE3EMe.
Buner negexron crexod.

Crioco0bI nostyueHust 1 00pabOTKU CTEKOJL.

SoukrwndE

Tema 2.5. Heoprannueckue cTpouTebHbIE MaTepHUaIbl

1. Yro HazpiBaeTcst OeToHOM? OXapakTepu3yiTe KOMIIOHEHThI OETOHA: UX POJb, TPEOOBAHUS K
kadecTBy. OnummTe CTpyKTypy OeToHa.

7. CriennanpHble 100aBKH, BBOJUMBIE B O€TOH: Ha3HAYEHHE U IPUMEPHI 100aBOK.

8. Knaccugukannm 6eTOHOB 10 MIIOTHOCTH, CTPYKTYPE U BUY BSXKYILIUX BEIIECTB.

9. Knaccugukaium 6€TOHOB 10 BUY 3aTIOJTHUTEINS, YCIOBUSAM TBEPACHUS U HA3HAYECHHUIO.

10. TpeGoBanust kK 6eToHAM U OETOHHBIM CMECSIM.

11.  CunukaTHbIE MaTepUaIbl U U3ETHUS aBTOKIABHOTO TBEPICHHS.

12.  CrpoutenbHbIe PaCTBOPHI: BUIBI, IPAMEHEHHE.

Tema 2.6. Pa3prIxiieHHBIE, AUCTIEPCHBIC U KAMEHHBIE MaTePHAIIbI
1. JlaiiTe onpeneneHne ropHbIM IOpoJaM U MUHepasiaM. Kakne reHeTideckue TUIbI TOPHBIX IOPOJ BbI
3Haere? [IpuBeaure npumepsl ropHBIX MopoA. Kak Mcnonbp3yroTcsi B HAPOIHOM X03sIIICTBE TOPHBIE OPOIbI?




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

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

3. [Tepeuncaure BuaBI 00paOOTKH NPUPOTHBIX KAMEHHBIX MaTEPUAIIOB U IIEPEUHCIUTE
COOTBETCTBYIOIIME UM TOTOBBIEC U3/IEITHSI.

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

5. [Tepeuncaure criocoObl U3rOTOBIECHHS IPUPOIHBIX KAMEHHBIX MaTEPHUAJIOB U TIOJTy4aeMbIe BHIbI
U3JIEITAN.

6. OxapaxTepu3yiite rpyooo0paboTaHHbIE KAMEHHBIE U3eIus U 001acTH UX npuMeHenue. Kakue
TpeOOBaHUS MPEABSABISAIOTCS K TOTOBOMY IPUPOJHOMY KaMEHHOMY MaTepHuaiy?

7. [Toyemy npoucXoauT pa3pylIeHue KAMEHHBIX MaTepraioB? Kakue mpruMEHSIOT METOIbI 3aIUTHI

KaMEHHBIX MaTEpPHAJIOB OT pa3pyIIeHus?

Tema 2.7. [TonumepHbIe MaTepuabl

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

2. Bunpl cBs3eil B MakpoMoJieKyax NOJUMEpHBIX BellecTB. Kiaccudukanus mo XuMHU4ecKoMy
COCTaBYy COCTaBHBIX 3BE€HBEB.

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

4. du3nueckoe COCTOSHUE MOIUMEPOB.

5. Opraanyeckue MoJIMMEPHbIE MaTEpUaTbl: TPUMEPHI MAaTEPHATIOB, CBOMCTBA M O0JIACTH IIPUMEHEHUSI.
6. Heopranuueckue nojmmepHble MaTepHaibl: IpUMEpPbl MaTepUalloB, CBOMCTBA U 00JacTH
PUMEHEHHSI.

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

W37eJINH Ha X OCHOBE.

Tema 2.8. Kepamuka

1. Knaccugukanus kepaMuku.
2 [TonyueHnue KepamMHKH.

3. CBoiicTBa KEpaMUKH.

4 IIpuMeHeHne KepaMuKH.




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

Tema 2.9 JIpeBecHbIe MaTepUaIbI

2. CBoiicTBa IPEBECUHBI.

3. Marepuasnbl U3 IPEBECHUHBI.

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

Tema 2.10. [InenkooOpa3yroine U CMa30uHbIe MaTepHAIIbI

1. Kakue Marepualibl Ha3bpIBalOTCS «IUIEHKOOOpasyronmmey? Kakue rpynibsl IUIEHKOOOpa3youxX
MaTepuaioB Bbl 3HaeTe? KakuMu OCHOBHBIMH NMOTPEOUTENHCKUMH CBOMCTBAMH OHU JIOJDKHBI 0051a1aTh?
OxapakTepu3yiTe KIesre MaTepHalibl, UX Ha3HAUYCHUE W 00JIACTH MCITOJIb30BAHHUS.
OxapakTepu3yiTe repMETUKY, X Ha3HAYCHHE U 00J1aCTU UCIIOIB30BaHUS.

OxapakTepu3yiTe JaKOKPACOYHBIEC MAaTePUAITbI, X Ha3HAYCHUE U 00JIACTH UCTIOIH30BAHUS.

Kakue marepuainsl Ha3pIBaloTCA «cMa30uHbIMI»? Kakue BUIbI CMa30YHBIX MaTEPHAIOB BbI 3HaeTE?
KakoBbI 00;1aCTH TPUMEHEHUS CMA309YHBIX Macell, IJIACTHYHBIX CMa30K, TBEPIBIX CMa30UHBIX
MaTepUaIoB, CMAa30YHO-OXTKIAOIINX KHUIKOCTEH?

ook own

Tema 2.11. Bspxymue Matepuanbl

1. Kakue BCICCTBA HA3BIBAOTCA «MUHECPAJIbHBIMU HECOPTraHNYCCKUMHU BSDKyH_[I/IMI/I»? Kakosa B O6IJ_ICM
CJIydac TCXHOJIOTUA UX HOJ'IyT{CHI/IH? Kakne MaTCpHralibl U3rOTABJIIMBAIOT HA UX ocHOBe?
1. Kakue (I)I/ISI/IKO'XI/IMI/ILIGCKI/IC MMPOLECCHI ITPOUCXOAAT ¢ MUHECPAJIBHBIMU HCOPTraHUYICCKUMU

BSDKYILIMMU B TIpOIECCe UX HCTOb30BaHus? Kakyro cTpyKTypy npencTaBisieT co0oi eMEeHTHBIH KaMeHb
1ocJie TBepaeHus?

8. Kaxkne Bspkymire Ha3pIBarOTCs «BO3AYIIHBIMUY? Ha30BUTE rpynnel BSHKYIIUX IO XUMAYECKOMY
COCTaBy.

9. Kaxkne BsKyIme Ha3pIBarOTCS «TUApaBIMYeCKUMK»? Ha30BUTE rpymnITbl BSOKYIIUMX IO XUMUYECKOMY
COCTaBy.

10. Kaxkne Bspkymive Ha3pIBatOTCS BSKYIIMMH aBTOKJIABHOTO TBEPAECHM? 113 KakuX OCHOBHBIX YacTen
OHM COCTOSAT?

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




Kon

WNHnukaTop AoCTHKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETEHIIN I
OTPEOUTEIHCKUMHU CBOMCTBAMHU OH 00Js1afaeT?
12. UTo Takoe «TJIMHO3EMUCTHIN IIeMeHT»? KakumMu noTpeOuTeNhbCKUMH CBOMCTBAMU OH 001a1aeT?
13. Kakue 1ieMeHThI Ha3bIBalOTCS pacIIupsIFOIIUMUCS U 6e3ycanounbiMu? Kakumu nobaBkaMu
peryaupyroTcs 3T cBoiicTBa ieMeHTa? KakoBbl 00:1acTH IPUMEHEHUS 3TUX IEMEHTOB?
14. C Kaxoil LeIbI0 UCTIOIb3YIOTCS pa3IM4HbIE T00ABKU /JIsl IEMEHTOB?
15. MeTob! 3a1UThl IEMEHTHOT'O KaMHsI OT KOPPO3HH.
Tema 2.12. Pe3anHOBBIE MaTepHAIIbI
1. Kakue marepuainbl Ha3bIBalOTCA «pe3MHOBBIMI»? Kakol cocTaB MMEIOT PE3MHOBBIE MaTepUaIIbI?
2. Knaccugukarus pe3nHOBBIX MaTepHaIOB [0 HA3HAYEHUIO M 00JaCTU IPUMEHEHUS.
3. Kakwue BeliecTBa Ha3pIBalOTCS «OpPraHUYECKUMHU BSDKYIIMMHU BenlecTBamu»? [lepeuncnure
OCHOBHBIEC BH/JIbl OPIraHUYECKUX BSDKYIUX BEIIECTB.
4. Kakue marepuaiibl U3rOTaBIMBAIOT HA OCHOBE OPraHUMYECKUX BSOKYIIMX BeuiecTB? O0IacTu ux
VICIIOJIb30BaHUs?

OIIK-6.2 Brnazneer nH>xeHepHBIMU U IIpumepsI TeCTOBBIX BONPOCOB

TEXHOJIOTUYECKUMU
METOJaMH yIIpaBJICHUS
F€OMEXaHUYECKUMU
poreccamu

B yenwmpe Kpucmaniuveckozo ciumka npu HOPMATbHBIX YCAOGUAX OXJAANCOEHUs 00pA3VIOMCA:
a) crosd4aTbie KpUCTaJIbI;

0) MEITKO3EpHUCTHIE KPUCTAILIBI,

B) KPHUCTAJUIbl Pa3INYHON (POPMBI;

I') paBHOOCHBIE KPUCTAJLIBI.

Aycmenum - smo...

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

0) XMMHUYECKOE COEIMHEHUE Kelle3a C YIIIepOoJIOM;

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

') OHOPOJIHAs MeXaHuYecKasi cMech (heppuTa U [IEeMEHTHUTA;

1) BCE BBIIIETIEPEUNCIIEHHOE.

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

6) Cr5cm;

B) A l12;




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

r) 45;
1) SXHM.
B 6enom uyeyne yenepoo cooepaicumcs 6 ude
a) TUIaCTUHYATOTO TpaduTa;
B) XJIONIBEBUIHOTO TpaduTa;
0) IEeMEHTHTA,
I') IapOBUAHOTO rpaduTa.
Mapxa uncmpymenmanvruou necupogeannou cmanu cocmasa 0,5% C, 0,8% Cr, 1,4%Ni,
0,8% Mo - smo...
a) SXHM;
6) 05XHM;
B) SXH;
r) 05XM.
Buicoxoti mennouzonsayuonHot cnocodHocmvio U Xopouiel niagyuecmvio 06aadarom
NAACMACCbl MUNAQ...
a) TIOJIMaMU/IOB;
0) TMEHOIIACTOB;
B) CJIOMCTBIX IJIACTMACC;
I) OpPraHMYecKOro CTeKJa.
OOHUM U3 HEOOCMAMKO8 NAACMMACC ABNLEMCA:
a) MJI0XHUe AUAJICKTPUUECKUE CBOMCTBA;
0) HU3Kas yAeIbHAs IPOYHOCTD;
B) TJIOXAast TEXHOJIOTHYHOCTb, CIIOKHOCTh NIEpepaboTKH B U3JIENUE;
T) MOJI3yYeCTbh;
1) HET BEPHOTO OTBETA.
Mamepuanamu 0ns u301AYUYU MOKONPOBOOAUUX YACMEl ABNAIOMCAL. ..
a) MPOBOJTHUKY;
0) MarHUTHBIE;
B) IUDJICKTPHKHU;
T') MOJIYIIPOBOJIHUKY;




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




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

[TpomexyTouHast aTTecTauys Mo AUCHUIUIMHE «KOHCTpYKIIMOHHBIE 1 MHCTPYMEHTAJIbHbBIE
Marepuanbl B TOPHOM J€Jie» BKJIKOYAET TEOPETUYECKHE BONPOCHI, MO3BOJISIOIINE OLEHUTH
YPOBEHb YCBOCHHUSI OOYUYaIOUIMMMUCS 3HAHWHN, M NMPAKTUYECKHUE 3a/laHMs, BBIBISIOIINE CTETICHb
c(hOpMUPOBAHHOCTH YMEHUH U BIIAJCHUI, TPOBOAUTCA B (hOopMe 3ayeTa.

3ayer Mo JAHHOM JUCHMIUIMHE MPOBOAMTCS B YCTHOH Gopme.

Iloka3aTesin M KpUTEPUH OLICHUBAHUA 3a4eTa:

— Ha OILICHKY «3a4YTeH0» OOydJalouluiics AEMOHCTPHPYET YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIMM OT BBICOKOTO 0 IOPOrOBOr0, NEMOHCTPUPYET 3HaHUE y4yeOHOro Mmarepuana,
HABBIKYU BBIIOJIHEHUS [TPAKTUYECKUX 3aJaHUM.

— Ha OIICHKY «He3auTeHO»— OOYyYaroIIMiics IeMOHCTpUpYeT 3HaHus He Oosee 20%
TEOPETUYECKOr0 MarepHajja, JOMyCKaeT CyHIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aTh
MHTEJUICKTYaJIbHbIC HABBIKU BBIIIOJIHEHUS IPOCTHIX 3aJaHUM.



