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PaGouast mporpamma paccMoTpeHa u oo6peHa Ha 3ace aHHH kadenper ['eonoruw,

MAPKILICH ACPCKOro nea 1 060raleHus Moje3HbIX HCKOMaeMbIX
27.02.2025, nporokon No 4 %
3aB. kadeapoii W.A. I'puiuun
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM o1y Ha 3aceannu kageapsl [ eonoruu, MapKIeiHaepcKoro aeia u 000orameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro Jiena U 000TralieHUs

[Iporokon ot 20 . Ne

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

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro 1ena U 000raiieHus

IIporokom or 20 . Ne
3aB. kadeapoii H.A. I'puiiun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu B 2030 - 2031
y4eOHOM o1y Ha 3acefanuu kadeapsl ['eonoruu, MapKIIeHAEpCKOro aena u 000TaieHus

[Iporokom ot 20 . Ne

3aB. xadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM ToJTy Ha 3acefaHuu kageapsl ['eonoruu, MapKiieiaepckoro neia u 00orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoii H.A.?pI/IHH/IH

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4eOHOM o1y Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCcKoro 1eia u 000TameHus

IIporokom ot 20 . Ne
3aB. kadeapoii N.A. I'puiun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[enssmMu ocBOeHUS TUCIUIUIMHBI «KOHCTPYKIIMOHHBIE U HHCTPYMEHTAJIbHBIC MaTEPHAITBI

BrOPHOM IIPOM3BOCTBE» SIBJISICTCS: Pa3BUTHE y CTYJACHTOB JIMYHOCTHBIX KauyecTB, a
Take (opmupoBaHue MpodhecCHOHATBHBIX KOMIIETEHIIMH B COOTBETCTBHHM C TPEeOOBaHUSIMHU
®I'OC BO no cnenuansaoctu 21.05.04 I'opHoe aerno.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctunmuaa  KOHCTpYKIIMOHHBIE W HMHCTPYMEHTAJIBHBICE MaTepHAbl B TOPHOM
MIPOM3BOJICTBE BXOJUT B 0053aTEIbHYIO YacTh y4eOHOTO IIaHa 00pa30oBaTeIbHON MPOTPaMMBEI.

Jns  w3ydeHus  JUCHUIUIMHBI  HEOOXOMWMBI  3HaHUS  (YMEHHUsS,  BIJIAJICHUSA),
c(hOpMHUPOBAHHBIC B PE3YNIbTaTE U3YUCHUS TUCIUILIAH/ TPAKTHK:

I'eonorus

®usznka

3HaHus (YMEHUs, BJIaJICHUs ), IOJyYEHHbIE IPU U3YYE€HUU JAHHON TUCIUIUIMHBI OynyT
HEOOXOAUMBI JJIs1 U3YYCHHS JUCIUTUIAH/TIPAKTUK:

["opHble MaliuHbI 1 000pyI0BaHUE

[IpoekTupoBaHue 000OTaTUTENBHBIX (hadbprK

CrpoutenbpHasi Fe0TEXHOIOT s

3 Komnerennun ody4yaronierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynaprare OCBOGHMsSI JUCHMIUIMHBI  (MOJYJIsA) «KOHCTpYKIIMOHHBIE U
MHCTPYMEHTAJIbHbIE MaTepHuajbl B TOPHOM IPOMU3BOJCTBE» OOYyYaroIUiics TOJKEeH 00ianaTh
CIICAYIOIIMMU KOMITETCHIIUAMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-5 CnocobOeH TPUMEHSATh METOJbl aHAIW3a, 3HAHUS 3aKOHOMEPHOCTEH IOBEICHUS,
yIpaBJICHUS] CBOWCTBAMHM TOPHBIX TIOPOJ M COCTOSHHEM MacCHBa B TIpolleccax TOOBIYH |
nepepadOTKH MOJIE3HBIX UCKOMAEMbIX, @ TAKXKE MIPU CTPOUTENIBCTBE U IKCILTyaTaIlUU ITOA3EMHBIX
00BEKTOB

OIIK-5.1 Ananusupyer  ¢usuko-reorpaduyeckre,  MPUPOAHO-TEOJIOIMUYECKHE,
MH)KEHEPHO-T€0JIOTMYECKHE U TUIAPOTeOJOrHUECKUE YCIOBHS, BIMSIOIINE
Ha COCTOSIHME MacCHBa T'OPHBIX MOPOA

OIIK-5.2 OneHuBaeT W NPOTHO3UPYET IE€OMEXAaHUYECKHE IPOLIECCHl B IpoLecce
CTPOMTENIHCTBE M AKCIUTYaTallMH MOA3EMHBIX 00BEKTOB

OIIK-6 Cnocoben IMPUMCHATb MCTOABI aHalin3a U 3HAHHWA SaKOHOMepHOCTeﬁ IIOBCACHUA U
YIIpaBJICHUA CBOMCTBaMH TOpHBIX TMOPOA U COCTOAHHEM MaACCHBA B IIpoHECCax ,ZLO6LI‘II/I u
nepepaGOTKH TBCPABIX IMOJIC3HBIX HMCKOIMACMbIX, 4 TAKKC IMPU CTPOUTCILCTBC U 3KCILTyaTalluU
IIOA3CMHBIX 00BEKTOB

OIIK-6.1 CucremMaTuzupyeT METOAbl MPEAEIBHOIO HANPSHKEHHOIO  COCTOSTHUS
MacCHBa F'OPHBIX OPOJ

OIIK-6.2 Brnaneer MHXEHEPHBIMM M TEXHOJIOTMYECKHMH METOJaMH YIpaBICHHS
reOMEXaHNYECKUMH MTPOoLieccaMu




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qHce:
— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas pabora — 131,4 akaj. dacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuTopHast § ‘5 o
KOHTaKTHas paboTa 23 OpMa TEKRYLIETO
Pasnen/ Tema 2 (B akan. yacax) Ex Bun . HORIPOIA Kon
J— > g © | caMOCTOATEINBHOM |  ycrieBaeMoCTH 1 KOMITETEHITHH
g £ paboThl MIPOMEKYTOYHOH
Tlex. mab. | mpaxT. e aTTecTaluu
3aH. 3aH. | O &
1. Pazgen OOmue cBeneHus o
CTPOSHHUH, CTPYKTYpE U
CBOICTBAaxX MaTepHaJIOB.
CamocrosTenpHoe
1.1 OcHOBHEIE TTOHSTHSL. H3y4YCHHE
Ilens u 3amaun yueOHOM U OIIK-5.1,
JUCLMILIAHEI. 2 2 10 Hay4YHOU [Iposepka OIIK-5.2,
Knaccupukanus JUTEPATYPBI. KOHCIIEKTOB OIIK-6.1,
MatepuanoB. CTpoeHue IToaroroBka k OIIK-6.2
KPUCTAUTMYECKUX BELIECTB. MPAaKTUYECKOMY
3aHSITHIO.
CaMocCToATenbHOE
1.2 Knaccudukarus H3y4YCHHE [IpoBepka
marepuanoB. Ousndeckue, yueOHOM U KOHCIIEKTOB, OIIK-5.1,
MEXaHW4YECKHE, 3 10 HayqIHOU pacdeToB u OIIK-5.2,
TEXHOJIOTMYECKHE CBOMCTBA JUTEPATYPBI. pe3yabTaToB OIIK-6.1,
MaTepHajoB U METOABI UX IloxroroBka k MIPAaKTUYECKUX OIIK-6.2
OTIpEICIICHHS. MPAKTUYECKOMY pabot
3aHATHIO.
CaMocrosTensHoe
U3y4eHue [Iposepka
yaeOHOU 1 KOHCIICKTOB, OIIK-5.1,
1.3 Kpucrannusauus, N 52
KpHCTaJUTMYECKask CTPYKTypa 20 HayHHou PACHCTOB 1 OIK-5.2,
E— JTUTEPaATYPHIL. pe3yJIbTaTOB OIIK-6.1,
IToxnroroska k MPaKTUIECKUX OIIK-6.2
MPAKTHIECKOMY pabot
3aHATHIO.
HWroro no pazaeny 2 2 40
2. Pazgen Metaisl U CIulaBbl Ha
UX OCHOBE.
CamocrosTensHoe
s OIK-5.1,
2.1 Ilonyyenue uyryHa, 3 1 1 10 yHeoHon IIpoBepka OIIK-5.2,
JUTEPATypEI.
CTaJIY, [IBETHBIX METAJIIIOB. IoAroToBKa K KOHCIIEKTOB OIIK-6.1,
OIIK-6.2
MIPAKTHIECKUM
3aHATHSM.




CamocTosATeIbHOE

2.2 ®azoBble U fByHenme Tposepra
DYKTVDHBLC IDCBDALICHISL y4eOHOi u KOHCIIEKTOB, OIIK-5.1,
PYKTYP pespail HAYYHOH pacueToB u OIIK-5.2,
B clulaBax. Jluarpamma 0,5 0,5 15
JUTEPATYPBI. pe3yabTaTOB OIIK-6.1,
cocrosHus crutaBoB. Cranu
IoaroroBka k MPaKTUIECKUX OIIK-6.2
Y YYT'YHBL
IIPaKTUYECKUM paboT.
3aHSITHUSIM.
CamocrosTensHOe
H3yYeHHe IIposepka
2.3 Vipasnenne yqe6H01/1V1/1 KOHCIIEKTOB, OIIK-5.1,
M Hay4YHOU pacueToB U OIIK-5.2,
CBOWCTBAaMH CILJIABOB U 0,5 0,5 15
NN JUTEPATYPHI. pe3yJIbTaTOB OIIK-6.1,
a2 ’ TToaroroBka k MPAaKTUIECKUX OIIK-6.2
HPaKTUYECKUM pa0or.
3aHATHSM.
HWroro no pazaeny 2 2 40
3. Paznen Hemeramnnueckue
KOHCTPYKI[IOHHBIC MaTepPHaJIbl
CamocrosTenpHOe
H3y4eHUe IIposepka
yueOHOI U KOHCIICKTOB, OIIK-5.1,
Hay4YHOH pacdeToB 1 OIIK-5.2,
3.1 Crexcro 6 JUTEPATypBI. Pe3yJIbTaTOB OIIK-6.1,
TToaroroBska k MPAaKTUYIECKUX OIIK-6.2
MIPAKTUYECKAM pabor.
3aHATHSIM.
CamocrosTenpHOe
n3ydeHue
yueOHOM U OIIK-5.1,
3.2 Heopranuueckue Hay4YHOMH " OIIK-5.2,
6 YCTHBIN onpoc
CTPOUTEJIbHBIE MaTEpUAIIbI JUTEPATYPBI. OIIK-6.1,
IloaroroBka k OIIK-6.2
MIPaKTHIECKUM
3aHATHSIM.
CamocrosTenpHOE
n3yveHune IpoBepka
y4eOHOi 1 KOHCIIEKTOB, OIIK-5.1,
3.3 Pa3pbixiieHHBIE, o
Hay4YHOMH pacdeToB 1 OI1K-5.2,
JHCIIEPCHBIE U KAMEHHBIE 6
MATEOHATEL JUTEPATYPBI. pe3yabTaToB OIIK-6.1,
p IlonroroBka k MPaKTUYECKUX OIIK-6.2
NPaKTUYECKUM pabor.
3aHATHSIM.
CamocrosTenpHOe
U3ydeHHe
yaeOHOU 1 OIIK-5.1,
3.4 TlonumepHble 6 Hay4HOU IIpoBepka OIIK-5.2,
MaTepHabl JUTEPATYpBHI. KOHCIIEKTOB. OIIK-6.1,
IToaroroBka k OIIK-6.2
PaKTUIECKHM
3aHSATHSM.
CamocrosTenpHOe
U3yuCHHE
yaeOHOU 1 OIIK-5.1,
Hay4YHOU IIposepka OIIK-5.2,
3.5 Kepaumka 6 JUTEPaTYPBHI. KOHCIIEKTOB OIIK-6.1,
IToaroroBka k OI1K-6.2
MIPAaKTHIECKUM
3aHATHSM.
3.6 JIpeBecHble MaTepHabl 6 CaMmocTosTeNnbHO IIposepka




€ H3y4eHUe
Syt | pacweronn | OK51
eyz pe3 aTo OIK-5.2,
Momoroncax | mpmemwsecme | OMKEL
JITOTOBKA K HPaKTHIECKUX OIIK-6.2
MIPAKTUYECKUM pabor.
3aHSITHUSIM.
CamocrosTenbHOE
U3ydeHHE
yueOHOI U OIIK-5.1,
3.7 [nenkooOpa3yromme u 6 HAYYHOH IIposepka OIIK-5.2,
CMa304HbIC MaTePHAJIbI JUTEPATYPBHI. KOHCIICKTOB OIIK-6.1,
IMoxroroBka OIIK-6.2
MPaKTHICCKHUM
3aHSTHUSIM.
CamocrosTenbHOE
HU3y4yeHue IIposepka
yueOHO U KOHCIIEKTOB, OIIK-5.1,
HAy4YHOM pacyeToB u OIIK-5.2,
3.8 Baokymme matepuaibl 3 6 JUTEPATYPHI. pe3ybTaToB OIIK-6.1,
TToaroroBska k TIPAKTUYECKUX OIIK-6.2
MIPAKTUYECKUM pabor.
3aHSITUAM.
CamocrosTenbHOe
HU3yyeHue IIposepka
yueOHOI U KOHCIIEKTOB, OIIK-5.1,
3.9 Pe3nHOBBIE MaTEepHAIIBI 3,4 HayHOH PacteToB i OIK-5.2,
JUTEPATYPHI. pe3yibTaToB OIIK-6.1,
TToaroroBka k TIPAKTUYECKUX OIIK-6.2
MIPAKTUYECKAM pabor.
3aHATHSIM.
Uroro no pazneny 51,4
HUroro 3a cemectp 4 131,4 3a4éT
Hroro no aucuurmivye 4 1314 3aueT

5 O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

B mponecce npeunoJaBaHusd AUCHUIIINHBI «KOHCTp}’KIII/IOHHBIG U UHCTPYMCHTAJIbHBIC

MaTepHaJIbl B TOPHOM JIeJIe» IPUMEHSIOTCS TPAJUIIMOHHAS U HHTEPAKTUBHBIC TEXHOJIOTHH.

Jlexuuu mpoxXoAsaT Kak B TPaJULMOHHON ¢opMme, Tak M B Qopme Jiekuuii-Oecen, rue
MaTeprall OPUEHTHPOBAH Ha W3J0KEHHE W OOBSICHEHHE CTYACHTAM HAyYHOW HHGOpMAaIHH,
TOJIE)KAIIEH OCMBICIIEHUIO U 3aTIOMHHAHHIO.

JIeKIIMOHHBIN MaTepuai 3aKperuisieTcss B XO/€ NMPOBEIEHUS MPaKTHUYECKuX paldoT, Ha
KOTOPBIX BBIMOJIHSAIOTCS TPYIIOBbIE WM MHAWBUAYAIbHBIE 3aaHUs IO IPOIIEHHOH TeMe.

[Ipy mpoBeAeHWM TPAKTUUYECKUX 3aHATHH HCHOJB3YETCS METOJ KOHTEKCTHOTO
o0y4eHMs, KOTOPBI  IO3BOJSET YCBOMUTH MaTepuan IyTeM BBISABICHHUS CBS3€H MexXIy
KOHKPETHBIM 3HAaHHEM U €r0 IPUMEHEHUEM.

B kauecTBe MHTEPAKTHBHBIX METOJ0B OOYUECHHUS UCTIONb3YIOTCS:

- ONepexarollas caMocTosTelIbHas paboTa W paboTa B KOMaHAE IMpPHU BbINOJIHEHUH
MPAKTUYECKHUX padoT;

- IpobseMHOe 00y4YeHHe MpU MOUCKE MH(POPMAIIMOHHBIX UCTOYHUKOB, COCTABICHUH U
HamMCcaHuM pedepaTa Mo MoJTyYeHHBIM WHANBHIYyaTbHBIM 3a/IaHUSM.

Tak >xe mpumMeHsercs:

1. ucrionb30BaHme B yueOHOM Iporecce y4eOHBIX (PHIBMOB;

2. YacTh 3aHATHH JIEKIMOHHOTO TUMA MPOBOJATCA C MCIOJb30BAHUEM MPE3CHTAINH,
BBITTOJTHEHHBIX C MIOMOIIBIO IPOrPaMMHOTO MpoaykTa PowerPoint;

3. HCTI0JIb30BaHKE BUPTYaAJIbHBIX TaOOPAaTOPHBIX PadOT.



[lepenaya HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUKH M (POPMHUPOBAHHE OCHOBHBIX
MPEJCTAaBICHUN IO KypCy MIPOUCXOIUT C UCIIOIb30BaHHUEM MYJIbTHMEIUIHHOTO 000py10BaHUS.

CamocrositenbHass pa0oTa CTy[JEHTOB HAalpaBlieHa Ha 3aKPEIUIEHHE TEOPEeTHYECKOTO
MaTepuaia, HW3JI0KEHHOTO TMpernojaBareieM, Ha MNpopadOTKy TeM, OTBEIEHHBIX Ha
CaMOCTOATEJIBHOE HW3Yy4Y€HUEe, Ha IIOATOTOBKY K IIPAKTUYECKUM 3aHATUSAM, BBIIIOJIHEHUE
JOMAIIHUX 33JJaHui, HarMcaHue pedepara, MOAroTOBKY K KOHTPOJIBHBIM paboTaM U UTOTOBOMY
3a4eTy 110 JUCLUIUIMHE.

B kaudecTBe OLICHOYHBIX CPEICTB HAa IPOTSKEHUM CEMECTpa UCIOJIb3YIOTCSA: YCTHBIN
OIIPOC, TECTHPOBAHNE, MMCBMEHHBIH OMPOC, KOHTPOJIbHBIE PAa0OTHI CTYICHTOB.

6 YueOHO-MeTOoaAHYeCKOe o0eceyeHne caMOCTOATEIbHOI padoThI 00y4aloIUuXCs
[IpencrapieHo B mpuiokeHuu 1.

7 OueHoYHbIE CPeCTBA JJIA IPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
[IpencraBieHbl B IPUIOKESHUH 2.

8 YueOHO-MeTOAUMYEeCKOE U HH(POPMAIIHOHHOE o0ecnieYyeHne TUCIHIIUHbI
a) OcHoBHas JInTeparypa:

1.3emckoB, 1O. II. Marepuanosenenue / FO. Il. 3emckoB. — 2-¢ wu3m., crep. —
Cankr-IlerepOypr: Jlamp, 2024. — 188 c¢. — ISBN 978-5-507-48829-2. — Tekcr:
9JIEKTPOHHBIH // Jlanb: 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

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

2. Canynos, C. B. MarepuanoBenenue : yueonoe nocooue / C. B. CanynoB. — 2-¢ u3j.,
ucnp. u gon. — Caunkr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-1793-3. —
Texkct : amekTpoHHbId /  Jlane :  anekTpoHHO-OMOMMoTeuHass cuctema. —  URL:
https://e.lanbook.com/book/211805 (mata obOpamenusi: 21.04.2024). — Pexxum moctyma: uis
aBTOPH3. M1OJIb30BATENEH.

3. KoncrantunoBa, M. B. OcHOBBl MmarepuanoBeneHust : yuebHoe mocodbme / M. B.
Koncrantnnosa, E. A. T'ycesa. — MHpkyrck : MPHUTY, 2019. — 130 c. — ISBN
978-5-8038-1431-3. — TekcT : 3neKTpOHHEIH // JIaHb : 3JEKTPOHHO-ONOIMOTeYHAs CUCTEMA., —
URL: https://e.lanbook.com/book/217379 (nara oOpamenus: 21.04.2024). — Pexxum goctyna:
JUIsl aBTOPH3. TOJIb30BaTEIEH.

4. MatepuanoBenenue : yuebHuk / O. A. Macanckuif, A. A. KopaseBa, T. P.
'unmemantmaa [u ap.]. — Kpacrosipek : COY, 2020. — 300 ¢. — ISBN 978-5-7638-4347-7. —
Texkcr: oanekrponHslid / Jlanp : snekTpoHHO-OMOnmoreuHas cuctema. —  URL:
https://e.lanbook.com/book/181640 (mara obOpamenus: 21.04.2024). — Pexum nocryna: s
aBTOPH3. MOJIb30BATENEH.

I'yceBa, E. A. Marepuanosenenue : yueOHoe mnocobue / E. A. I'ycea, M. B.
KoncrantnnoBa. — Hpkyrck : UPHUTY, 2020. — 250 c¢. — Tekcr : anekTpoHHbIH // JlaHb :
NEKTPOHHO-OMbOIMoTeynas cuctema. — URL: https://e.lanbook.com/book/325160  (mata
oOpamtenus: 21.04.2024). — PexxuM poctyma: i aBTOPU3. MOJIb30BaTENCH.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. IlepeBeproB, B.I1. Marepuanosenenue : ydeOHoe mocodue / B.II. IlepeBeproB. —
Camapa: CamI'VIIC, 2016. — 136 c. Pexxum noctyma: https://e.lanbook.com/book/130341

2. Tlacrotuna, O.B. Marepuanoseznenue: yuedHoe nocodue / O.B. Ilactotuna. —
Munck: PUTIO, 2018. — 264 ¢. — ISBN 978-985-503-790-4. Pexum noctyma:
https://e.lanbook.com/book/131800

3. H.B. lllybuna MartepuanoBeaeHre B ropHoM MamnHoctpoenun M: U3n-so MITY,
2000.-272 c.

4. @etucos I'.Il., Kapnman M.I. MarepuanoBeneHne M TEXHOJOTUS METAJJIOB:
VYuebnuk. M.: Beicmas mxona, 2002,



https://e.lanbook.com/book/364784
https://e.lanbook.com/book/211805
https://e.lanbook.com/book/217379
https://e.lanbook.com/book/181640
https://e.lanbook.com/book/325160
https://e.lanbook.com/book/130341
https://e.lanbook.com/book/130341
https://e.lanbook.com/book/131800

5. Jlomramze B.Jl., ®usznko-MexaHWYECKHE CBONCTBA TOPHBIX MOPOA. MeTomabl
1abopaTOPHBIX MCCIIeIOBaHU: YueOHoe mocooue st By30B. — JI.: Heapa, 1990.

6. Ilepuonmyeckue uznanus: «MaTepuanoBeneHHe», «MeTab»

7. Pxesckas C.B. MarepuanoBeaenue: Yueb. — 2-e uzn., nepepad. u mom. — 2005.

8. MarepuanoBeieHHe W TEXHOJOTHS MaTepHANIOB [3IEKTPOHHBIA pecypc]: ydueO.
nocobue / moxa. pea. A.W. bareimea u A.A. Cmonbkuna. - M.: HHOPA-M, 2013. - 288 c. -
Pexxum nmocryna: http://znanium.com/catalog.php. - 3aru. ¢ sxpana. ISBN 978-5-16-004821-5.

B) MeToauuyecKue yKa3aHus:

1. MarepuanoBeneHue. MatepuaaoBeCHUE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEPUAIIOB
: MeToauueckue ykazanus / coctasutenu . A. UBanos [u ap.]. — Cankr-IletepOypr : CIIOI'Y
I'A, 2020. — 60 c. — Texkcr : anekTpoHHbIH // JlaHb : 37IeKTPOHHO-OMOIMOTEUHAs cCUCTeMa. —
URL.: https://e.lanbook.com/book/145277 (mata obparuenus: 21.04.2024). — Pexxum goctyna:
JUTSL aBTOPH3. MOJIb30BATEIICH.

2. HlagpynoBa M.B., I'myxoBa A.}O., I'opioBa O.E. MarepuanoBenenue: MpakTUKYM.
YyebHoe mocobue it crynaeHTtoB cneruanbHOCTH 130405 «OOoramieHne MOJIE3HBIX
uckonaembix». Marauroropck: 'OY BIIO «MI'TVY», 2006. — 168 c.

4. KoHCTpYKITMOHHBIE ¥ HHCTPYMEHTAILHBIC MAaTEPHAIBI B TOPHOM TIPOU3BOJICTBE :
npakTukyMm [ais By3oB] / H. H. OpexoBa, H. B. ®aneea, H. B. 'Mb13una ; Maruuroropckuii roc.
texHuueckuid yH-T uM. I'. M. HocoBa. - Marauroropck : MI'TY um. I'. 1. Hocoga, 2020. - 1
CD-ROM. - 3ari. ¢ TUTYI. 3KkpaHa. - TeKCT : aneKTpoHHbIHA. (0Opa3oBaresbHblii mopran MI'TY.
Pexxum nocryma: https://newlms.magtu.ru/ )

5. Uepkacos, P.B. Marepuanoseaenue. [Ipaktukym : ydeOHO-MeTOAMUYECKOE TTOcoOue /
P.B. YepkacoB. — Jlumenx : Jlumeukuii I'TTY, 2018. — 66 c. — ISBN 978-5-88526-975-9.
Pexxum nocryma: https://e.lanbook.com/book/

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:
http://www.mining-enc.ru/ I'opHas SHIUKIOMEHSI

http://www.miningexpo.ru/ 'oprompombInuIeHHbIH TopTan Poccun
http://www.giab-online.ru/ T'opHblit HHDOPMAITMOHHO-aHATUTHYESCKUHN OFOJIIETCHB
http://www.catalogmineralov.ru/ Karanor munepanos

https://mwork.su/ NadopmainoHHO-aHATUTUYECKHIA TTOPTAT JJIsl TOPHSIKOB

IIporpamMHoe odecnevenue

HaunmenoBanue .
o Ne noroopa CpoKk JeiicTBUS JIMTIICH3UH
7Zip cB00OOTHO pacnpocTpansemoe [10 0eccpovHO
MS Office 2007 |\ 135 o1 17.09.2007 Geccpoumo
Professional

IIpogeccnonanbHbie 0a3bI JaHHBIX U HHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBbI
HazBanmne kypca Cchlka

HannonanbsHas
uH(popMallMOHHO-aHaIMTH4ecKast cucrema —|URL:

Poccwuiickuii mHaeKCe HaydHOro nuTHpoBaHus | https://elibrary.ru/project risc.asp
(PVIHLY)

ONEKTPOHHEIE pecypckl OuOmuoTexr MITY https://host.megaprolib.net/MP0109/\Web
uMm. .. Hocosa

Poccuiickas ['ocymapcTBeHHass OuOIMOTEKA.

https://www.rsl.ru/ru/4readers/cataloques/
Karamnoru



http://znanium.com/catalog.php
https://e.lanbook.com/book/145277
https://newlms.magtu.ru/
https://e.lanbook.com/book/
http://www.mining-enc.ru/
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http://www.giab-online.ru/
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https://elibrary.ru/project_risc.asp
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHHEe AUCIUIINHBI BKIHOYALT:

Jlexuunonnas aynuropus 104: MynbTuMeIuiiHbIE CPECTBA XPAHEHU S, IEPENAYH U
npeacTaBIeHNus yueOHOM nHpopmManuu

JlabGopaTopust oborarmeHus mosue3nbix uckomnaemoix 013 1.: Mukpockorbl
. Konnekuust kameHHOro marepuaina
. MoHTHpOBaHHBIE TUTU(BI
. O0pa31bl TOPOIIKOBBIX MAaTEPUATIOB
. OTUeTHl 10 MUHEPAJIOTHYECKOMY aHAIHM3y MEIHO-IIMHKOBBIX Py
. UepTeku OCHOBHOT'O M BCTIOMOT'aTEILHOTO 000PYI0BaHHS
. Becnl
. pH-meTp
. bunokynspHbIe Tyl

JlabGopatopust 9: Ananuzarop uzobpaxenus Munepan C-7

Kommbrotepuslii kiacc :Ilepconanbhbie KomnbioTepsl ¢ naketom MSOffice, Beixomom B
WuTepHeT W ¢ JOCTYIOM B DJEKTPOHHYIO HH(OPMAIOHHO-00pa30BaTENbHYIO CPEIy
YHHUBEPCHTETA

AyIuTOpHH ISl CAMOCTOATENBHON PadOThI: KOMITBIOTEPHBIE KJIACCHI, YUTAIBHBIC 3aJIbI
oubmmoreku : [lepconanpHbie KoMbiOTephl ¢ maketom MSOffice, Beixogom B MHTEpHET U €
JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA

[lomemenune uist XpaHeHHsT W NPOPUIAKTUYECKOTO OOCITY)KHMBAHHS y4eOHOTO
obopymoBanusi: Cremmaxw JUisi XpaHEHUS Y4COHO-HAIJSIHBIX IMOCOOMH W y4eOHO-
METOAMYECKON JOKYMEHTAIMH.

O 01N LN B W

[Tpunoxxenne 1
6. YueOHO-MeTOANYEeCKOE 00ecTIeYeHne CAMOCTOATEILHOH PadoThI CTY/ICHTOB

[To mucrumnne «KOHCTPYKIIMOHHBIE U HHCTPYMEHTAIbHBIE MAaTepUANbl B TOPHOM JIeNie)
NpeIyCMOTPEHA ayAUTOPHAs M BHEAYJAUTOPHAS CAMOCTOSsITETIbHAs paboTa 00yJIaroIuXcsl.

Bunsr camocTosaTenbHoM paboThl (00EM 4acoB, OTBOJAUMBIX Ha CAMOCTOSTEIBHYIO paboTy
1o yuyeOHOMY TUTaHy — 74,249acoB):

OneHoYHBIE CpeACTBA M  TEKYHIEro KOHTPOINS YCIEBAeMOCTH, MPOMEXKYTOUHOM
arTrecTaluu 1o urToraM OCBOCHUA JUCHUIIJINHBI.

Paznesn/ rema Bun camocrostenbHON Komn-Bo

(I)OpMBI KOHTPOJIA
JUCIIMITIIMHBI pa6OTLI qacoB

1. Pasnen OOuiue cBeneHus
0 CTPOEHUH, CTPYKTYpPE U
CBOMCTBAaX MaTE€pPHAJIOB.

1.1. Tema OcHOBHBIE IloaroroBka K nexuun 3 BxonHoe TectupoBanue
nousaTus. Lens u 3agaun

JUCIUIINHBL.

Knaccudukanus [IpoBepka KOHCIIEKTa

Iloaroroska k

MmatepuanoB. CTpoeHue .
MpakTU4ecKkoi padore 1

Pabora Ha mpakTHYeCKOM

KpUCTATNIIMICCKUX 3aHATUU
BEIIECTB.
1.2. Tema Knaccudukarus 5 VYcTHBIN onpoc

IloaroroBka k jaexuu

MarepuanoB. Pusndeckue,




MeXaHHYECKHE,
TEXHOJOTMYECKHE CBOMCTBA
MaTepHaIOB U METObI UX
ONpeJICTICHUSL.

Iloxaroroska k
MPaKTHYECKUM paboTam
2,3

IIpoBepka koHCTIEKTA
PaGora Ha npakTuueckom
3aHATUU

1.3. Tema Kpucrannuzanus, 5 N
VYeTHBII onpoc
KpucTaJIMueckas crpykrypa | [loaroroska k nexuuun
1 1ehEeKTHI.
ITo pa3nen [Togroroska k 1 .
pasaery A . [TucemenHBIN Oonpoc
KOHTPOJIbHOM paboTe
Hroro no pasneny 14
2. Paznen MeraJliibl M
CIUIABbI HA MX OCHOBe.
2.1. Tema Ilonyuenue 2
YyI'yHa, CTaJIA, LIBETHBIX [ToaroroBka K Jekuuu VYeTHBII onpoc
METAJIJIOB.
2.2. Tema dazoBble U 6
CTPYKTYpHBIE [TPEBPALLIECHUS .
PYKTYP peBpall YcerHbIM onpoc
B ciuaBax. Jlmarpamma [loaroroska K €KUM
cocTosiHuA ciuiaBoB. Cranu
Y YyTYHBI.
2.3. Yrpasienue 4
CBOICTBAaMH CILIABOB U [loaroroBka K JeKIHAM
5631 (S05078
ITo paznen [Toxroroska k 2 .
pasAcIy A N [IncemenHsIit orpoc
KOHTPOJILHON paboTe
HToro mo pazneny 14
3. Pazgen
Hemerannnueckue
KOHCTPYKLIMOHHbBIE
MaTepHabl
3.1. Tema Crekiio [ToaroroBka K JIEKIUU. 4 VYcTHbIH onpoc
[IpoBepka KOHCIIEKTa
[Togroroska k
. Pabora Ha mpakTH4YEeCKOM
IIpaKTUYeCKOi paboTe 6
3aHSTUH
3.2. Tema Heoprannyeckue 6 YeTHBIT onpoc
IlonroroBka k nexuun
CTPOUTEIIbHbIE MaTEpPHAIIbI
[IpoBepka KOHCIIEKTa
IToaroroska k
. Pabora Ha mpakTHYeCKOM
MpakTU4eckon padore 7
3aHSTHU
3.3. Pa3peixnenHsle, 6 YeTHBIT onpoc
TloaroroBka k jgexmu
JUCTIEPCHBIE U KaMEHHBIE
MaTepuabl [IpoBepka koHcHIEKTa
IloaroroBka x
. PaGora Ha npakTHuecKoM
MpaKTUYeCcKoi paboTe 6
3aHITHH
3.4. Tema 6 YCTHBIN ompoc
TloaroroBka k jgexmu
[TonmumepHbIE MaTeprabl
[IpoBepka KOHCIIEKTa
IloaroroBka x
. Pabora Ha mpakTHYeCKOM
MPaKTUYEeCKO# paboTe §
3aHATHU
3.5. Tema Kepamuka 2 YcTHBIN onpoc

IloaroroBka k jaexuu




3.6 Tema JIpeBecHbie 6 VYcTHBIN onpoc
IloaroroBka k jaexuu
MaTepUabl
[IpoBepka KOHCITeKTa
IloaroroBka x
N Pabora Ha mpakTHYeCKOM
MpaKkTHUYeCcKon padbore 8
3aHATHH
3.7. Tema 4.2 .
VYcrHblii onpoc
[Tnenkoobpasyromue u IToaroroBka K IEKIUH
CMa30YHbIC MATEPHAIIBI
3.8. Tema Bspxymue 6 VYcrHblii onpoc
IToaroroBka K JEKIUH
MaTepUabl
[IpoBepka KOHCIIeKTa
IToaroroBka x
N Pabora Ha mpakTHYeCKOM
MpaKTUYeCcKoi padboTe 9
3aHATHH
3.9. Tema Pe3zunoBbie [ToaroroBka K JIEKIUU 6 VYcrHbIl onpoc
MaTepHuabl
[Togroroska k [IpoBepka KOHCIIEKTa
MpaKkTHYeCKou padore 9 Pabota Ha mpakTHYeCKOM
3aHATHA
HTroro no pazneny 46,2
HToro mo giucuunjinHe 74,2 3ager
Tema 1.
1. [TepeuncnruTe OCHOBHBIC OTIMYMS XUMUUECKOU U (pU3UIEeCKOi cBsi3eil. Kak Bua cBs3n

CKa3bIBacTCS Ha CBOMCTBAX BGHICCTB?

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

1. Kakue kpucraminyeckue peneTky Ha3blBaloTCs UCATbHBIMU U PEAIbHBIMU?

2. OnumuTe KpUCTANINYECKOe U aMOP(PHOE CTPOSHHE BEIIECTB.

3. HazoBute ocHOBHBIE IpyIIIbl KPUCTAIUIMUECKUX BEIIECTB.

4. YTo Takoe «aHU30TPONHUs» (PU3NUECKUX CBOUCTB?

S. Onumrre aMOpPHO-KPUCTAITUNIECKYIO CTPYKTYPY.

Tema 2.

1. Kaxkue BemecTBa Ha3piBatoT MeTayuiamu? [lepedncnure u oxapakTepu3ynTe OCHOBHBIC
nepeenbl B METAIUTYPIUH.

2. [[BeTHBIEC U peKHE METaJJIbl: OCHOBHBIE CBOWCTBA U 00J1aCTh IPUMEHEHUS.

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

4. Knaccugukarus MeTalanuecKux MOPOLIKOBBIX MaTepHaIOB 110 Ha3HAYEHUIO.

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

6. YyryHsl: criocob noiaydeHusi, 00J1acT MpUMEHEHHs, Kilaccu(uKalus.

7. Cranu: cnocoObl NOTY4YeHHUs1, 00JIACTH IPUMEHEHHUS, IIPUCYTCTBYIOLINE IPUMECH.

8. Knaccudukanuu craneit no kayecTBy, XMMHYECKOMY COCTaBY, HA3HAUEHUIO.

9. Kakue ocHoBHBIE (ha3bl 0Opa3yrorcs B criaBax? OxapakTepusyiTe Makpo-, MUKPO- U
cyOCTpyKTypbl MeTa/uI0B. KakuMu MeTo1aMy OHU U3ydaroTcsi?

Tema 3.

1. Crekno, cocTaB, CTpPOCHHE.

2. Knaccugukarus crekou.

3. Yto Ha3bIBaeTcs 6eToHOM? OXapakTepu3yiTe KOMIIOHEHTHI O€TOHA: UX POJIb, TPEOOBAHUS K
KadecTBy. OnUIIUTE CTPYKTYpY O€TOHA.

4, CrnenuanpHbie 100aBKH, BBOJUMBIE B OCTOH: Ha3HAYCHHE W MIPUMEPHI I00aBOK.

5 Knaccudukanum 6eTOHOB 0 TIIOTHOCTH, CTPYKTYPE U BUY BSDKYIIUX BEIIECTB.

6. Knaccudukamnumu 6eTOHOB MO BHIY 3aITOJTHUTENS, YCIOBHIM TBEPACHHS U HA3HAYEHUIO.
7 TpeboBanust kK 6eTOHAM U OETOHHBIM CMECSIM.




8. JlaifTe ornpezesieHre TOPHBIM TOpoAaM U MuHepanaM. Kakue reHeTHuecKkue TUIbI TOPHBIX
nopon Bel 3Haere? [IpuBenure npumepsl rTOpHBIX MOpoa. Kak ucrnonb3yroTcsi B HApOJHOM
XO035IICTBE TOPHBIE TOPOJIBI?

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

10. Tlepeuncnute BUABI 00paOOTKH MPUPOIHBIX KAMEHHBIX MATEPHAIIOB U IEPEUNCITUTE
COOTBETCTBYIOIINE UM T'OTOBBIC U3/CIIHUS.

11. Cocra, cTpoeHHe U CTPYKTYpa MOJUMEPHBIX BelecTB. Kiaccudukaus no XuMu4ecKomy
COCTaBY OCHOBHOM LIEMH.

12. Bunpl cBsizeil B MaKpOMOJIEKYJIaX MOJUMEPHBIX BemecTB. Kiaccudukanus mo XuMu4ecKkomy
COCTaBY COCTaBHBIX 3BEHbEB.

13. OnHOpoAHbBIE MOJMMEPHBIE BELIECTBA U COOCTBEHHO MOJIMMEPBI: CTPOCHUE, TIPOUCX 0K ICHUE.
14. DuU3NYECKOE COCTOSHUE TTOJTUMEPOB.

15. Opranuueckre NOJIUMEPHBIE MaTepPHAIIbl: IPUMEPHI MAaTEpUAIIOB, CBOWCTBA U 001aCcTU
MIPUMEHEHUS.

16. Heopranuueckue noiuMepHble MaTepuaibl: IPUMEpPhl MaTEPUAIOB, CBOWCTBA U 00IacTH
MIPUMEHEHUS.

17. [onuMepHble MIaCTUYECKUE MaTEepHabl (IIJIACTMACCHI): COCTaB, XapaKTEPUCTHKA MaTEPHUAJIOB
Y U3JIeJIMI Ha UX OCHOBE.

18. Knaccudukanms kepaMuku.

19. T[lomyueHue KepaMHUKH.

20.  CsaoiicTBa Kepamuku. [IpuMeHneHue KepamMuKHu.

21. CBoiicTBa IPEBECUHBI.

22.  Marepuaibl U3 qpeBecHHbl. [JOCTOMHCTBA JPEBECUHBI

23. 3ammTa APeBECUHBI OT YBIIAYKHEHUS, 3aTHUBAHHS U BOCIUIAMEHEHHS.

24.  Kakue marepualibl Ha3bIBAIOTCS «TUIEHKOOOpasyrommmm»? Kakue rpymnms

MJICHKOOOpa3yoImuX MaTeprayioB Bbl 3HaeTe? KakiuMu OCHOBHBIMU MOTPEOUTETHCKUMU
CBOICTBaMH OHU JIOJDKHBI 0071a1aTh?

25. OxapakTepu3yiTe KIesie MaTepualibl, UX Ha3HAYCHUE U 00JIaCTU UCTIONH30BaHUS.

26. OxapakTepu3yiiTe TepMETHKHU, X Ha3HAYCHHE U 001aCTU UCTIOIB30BaHUS.

25. Kakue marepualibl Ha3bIBAIOTCS «CMa30uHbIMIY? Kakue BHIBI CMa30YHBIX MAaTEPUAIOB
BbI 3HaeTe?

26 .  KaxoBbl 001acTH IPUMEHEHHS] CMa309YHBIX MaceJl, IJIACTHYHBIX CMa30K, TBEPIIBIX
CMa304YHbIX MAaTE€pPUAJIOB, CMa304YHO-0XJIAXKAAFOIINX KUJIKOCTENH?

27. Kaxkue BelecTBa Ha3bIBAIOTCA «MHUHEPATBHBIMUA HEOPTaHUUECKUMHU BsDKyIUME»? Kakosa
B 00IIIeM clTydae TEXHOJIOTUS UX monydeHus? Kakue matepuanbl H3roTaBIMBaIOT Ha UX OCHOBE?
28 . Kakue Qpu3nKko-XUMHUYECKUE MPOIIECCHI IPOUCXOIAT C MUHEPATHHBIMU HEOPTaHUICCKUMHU

BSDKYIIIUMU B TIPOIIECCE UX MCMONB30BaHMs? Kakyro CTpyKTypy MpecTaBiseT co00i 1EeMEHTHBIN
KaME€Hb MOCJIe TBEPACHUSA?

29 .  Kakwue BspKyIMe Ha3bIBAIOTCA «BO3AYHIIHBIMU»? Ha30BUTE rpyMIIbI BSOKYIIUX 10
XUMHUYECKOMY COCTaBY.

30. Kakue marepuainsl Ha3bIBalOTCs «pe3MHOBBIMI»? Kakoli cOCTaB UMEIOT PE3UHOBbIE
Marepuansl?

31. Knaccugukarus pe3nHOBBIX MaTepHaIoB MO0 HA3HAUYEHUIO M 00JaCTH PUMEHEHUS.
32. Kaxkne BemecTBa Ha3bpIBalOTCS «OPraHUYECKUMH BSDKYIIMMH BEIIECTBAMU»?

33. IlepeuncanTe OCHOBHBIE BUABI OPTAHUYECKUX BSDKYIIHUX BEIIECTB.

34. Kakne MaTepuansl U3roTaBIMBarOT HA OCHOBE OPraHUYECKUX BSKYIIHUX BEIIECTB?

O0J1acTH UX MCIIOJIBL30BaHUs?



[Tpunoxenue 2

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

Kon Nuaukatop 1oCTHREHUS

N O1ieHOYHBIE CpEICTBa
WHJUKaTOpa KOMIIETEHIIUI
OIIK-5

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

OIIK-5.1

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

ITepeuens Bonpocos

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

1. [Tepeuncnure OCHOBHBIE OTIUYMS XUMUYECKOH 1 pU3nUecKoil cBs3eil. Kak Bu CBs3M CKa3bIBaeTCs
Ha CBOMCTBAX BEIIECTB?

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

1. Kakue kpucTaminyeckue pemeTky Ha3plBat0TCs UICAIbHBIMU U pEAJIbHBIMU?

2. Onumure KpucTalIM4eckoe 1 aMoppHOe CTPOSHHE BEILECTB.

3. HazoBuTe 0OCHOBHBIE IPYNIIBI KPUCTAIUIMUECKNX BEILIECTB.

4. Yto Takoe «aHU30TPOMNUs» PU3NIECKUX CBONCTB?

S. Onumute aMoppHO-KPUCTAITMYECKYIO CTPYKTYPY.

6. UYto noHuMaeTcs 1noj rerepoaecMuyeckuM ctpoeHrnem? Kakue Bbl 3HaeTe BEIIECTBA C TAKUM
CTpOE€HHEM?

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

8. Kak Ha3pIBaeTcs B3aMMOJEMCTBHE CTPYKTYPHBIX COCTABIISIOIIMX BEIIECTBA?

9. [lepeuncnure U oxapakTepu3ylTe BUIbI B3aUMOJIEHCTBUE CTPYKTYPHBIX COCTABIISIONINX BELIECTBA.

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

1. Kakue marepuaibl Ha3bIBalOTCA «KOMIIO3MIIMOHHBIMIY? Kakne KOMIO3UTHI HAa3bIBAKOTCS
«ucTuHHBIMUY? Kakoil cocTaB U cTpoeHre UMEIOT KOMIO3UTHI? [Iprupoa KOMIIOHEHTOB.

2. Kakue ocHOBHBIE CBOMCTBA XapaKTEpU3yIOT Ka4eCTBO MaTepualia 1 00JacTh €ro NpUMEHEHUs?
3. Kak cBolicTBa MaTepuana 3aBUCIT OT cTpyKTyphl? [IpuBennuTe npuMepsl.

4. dusnyeckue cporictsa. [lapameTpsl cocTosiHMsl. CTPYKTYpHBIE XapaKTEPUCTHUKH.
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HHIUKATOpa KOMIIETEHIIN I
S. Mexanunueckue cBoiictBa. Harpysku. Jleopmannu u HanpspKeHUsL.
6. [Tpo4yHOCTHBIE MEXaHUYECKUE CBOMCTBA.
7. Pa3pymienue tTBepapIx Ten. TBepaocTh, HCTUPAEMOCTh U U3HOC MAaTEPUAIIOB.
8. [Tepeuncnure u oxapakTepu3yiTe OCHOBHbIE IOTPEOUTEIBCKUE CBOIICTBA MaTEPHUAJIOB.
9. Kak o0ecrieurBaeTcsi KaueCTBO HCIIOJIb3YEMbIX BEIIECTB U MaTepruaioB? KakoBbl 3aKOHOIATEIbHBIC
OCHOBBI T'apaHTUH KauecTBa U OezonacHocTy Marepuano? Ilepedncnure rpynmsl nokasaresneil KauecTna.
10.  OxapakTepu3syiiTe OKa3aTelIn Ka4ecTBa COMUAIBHOTO U TEXHUKO-9)KOHOMHYECKOTO 3HAYCHUSI.
11.  Yro Ttakoe «cTaHAAapTHU3ALUs CBOWCTBY» MaTepHaaoB?
12. Kakwue sKcIuryaTtaiiiOHHBIE YCIOBHUS BOZHUKAIOT IPU IPUMEHEHUH MaTEPUAIIOB?
Tema 1.3. Kpucrammu3zamnus, KpUCTaJUIMIECKask CTPYKTYpa U 1e(EKThl KPUCTATHYECKON PEHIETKH.
1. Kak Ha3bpiBaeTcs 11000€ OTKJIOHEHHE B KPUCTANIMUYECKOM peleTke OT UeaabHOI0 CTPOEHUS?
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:
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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 MEKMOJIEKYIISIPHOE B3aUMOJICHCTBUE

2. Bap-t MonHas cBs3b 1 BOAOPOIHAS CBA3b

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

1. ITpoYHOCTB: NOHATHE U METOJ, OIIPEIETICHHUS

2. TBeprOCTh: MOHATHE U METOJI OTIPEAEIICHUS

3. VY napHasi BA3KOCTb: IOHATHE U METOJI ONIPEACIECHUS

3) Kpucrannmuzanus

1. Camonpou3sBosbHas Kpuctamzauus. JleHapur.

2. HecamonpousBosibHast KpUCTAUIM3ALUsSA. 3€pHO.

3. [Tomumopdusm. Annorponusi. MOHO U HAHOKPHCTAILIIBL.

4) BoluepTuTh 3J1IeMEHTapHYIO SUEHKY U pacCUUTATh IJIOTHOCTh 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 BemiectBa Ha3pIBatoT MeTtaiamMu? [lepeuncinTe U oxapakTepu3yinTe OCHOBHBIE TTEPEeIbl 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, TIPUCYTCTBYIOIINE 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 00pa3yroTcs 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. Junarpamma coCTOSIHUS CIUIABOB: YTO MTOKA3bIBAET, KAK CTPOUTCS U IPUMEHSETCS?

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

Tema 2.2. YipaBieHne CBOMCTBaMU CIUIABOB U U3ICIIHIA.
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O11eHOYHBIE cpe€acTBa

1. OnumuTe MeXaHU4eCcKOoe BO3/ICHCTBUE Ha CBOWCTBA BEIIECTB U MAaTEPHAJIOB.

2. OnuiuTe TepMUYECKOE BO3ICHICTBHE HAa CBOMCTBA BEILIECTB U MaTEPHAJIOB.

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

4, OnummTe XUMAKO-TEPMHUYECKUN C1I0OCO0 00pabOTKH ISl U3MCHEHHS CBOMCTB BEIIIECTB 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. Crekno

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 CTpOUTENbHbIE MaTEPHUATIBI

1. Yro HazpiBaeTcst OeToHOM? OXapakTepu3yiTe KOMIIOHEHThI OETOHA: UX POJIb, 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 Ha3HAYCHHUIO.

10. TpeGoBanust kK 6eToHAM U OETOHHBIM CMECSIM.

11.  CunukaTHbIE MaTepUaIbl U U3ETHUS aBTOKIABHOTO TBEPICHHS.

12.  CrpoutenbHbIe PaCTBOPHI: BUIBI, IPAMEHEHHE.

Tewma 2.6. Pa3pbIXJIeHHBIE, TUCIIEPCHBIE M KAMEHHBIE MAaTEPHUAIIbI
1. JlaiiTe onpeneneHne ropHbIM IOPOJaM U MUHepasiaM. Kakne reHeTiueckue TUIbI TOPHBIX IOPOJ BB
3Haere? [IpuBeaure npumepsl ropHBIX MopoA. Kak Mcnonbp3yroTcsi B HAPOIHOM X03sIIICTBE TOPHBIE OPOIbI?
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2. [TpupoaHbie KaMEHHBIE MaTepHajbl: 00JIACTH UCIIOIB30BAHMUS, IOCTOMHCTBA U HETOCTATKH.

3. [Tepeuncaure BUaBI 00paOOTKM 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 TTOTy4aeMbIe BHIIbI
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 mpruMEHSIIOT METOIbI 3aIIUThI

KaMEHHBIX MaTEpPHAJIOB OT pa3pyIIeHus?

Tema 2.7. [TonumepHbIe MaTepuabl

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

2. Bunpl cBsi3eil B MakpoMoJieKyiax MOJUMepHBIX BetlecTB. Kiaccudukanus mo XuMHUIecKoMy
COCTaBYy COCTaBHBIX 3BE€HBEB.

3. OnHOpOIHBIE TOTMMEPHBIE BELIECTBA M COOCTBEHHO MOJIMMEPBI: CTPOEHHUE, TPOUCXOXKACHUE.

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.
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Tema 2.9 JIpeBecHble MaTepHaIbI

2. CBoiicTBa IPEBECUHBI.

3. Marepuasnbl U3 IPEBECHUHBI.

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

Tema 2.10. [InenkooOpa3yroiye U cMa30uHbIe MaTepPHAIIbI

1. Kakue marepuassl Ha3bIBAIOTCS «IUIEHKOOOpaszyromuMm»? Kakue rpynisl IiieHKooOpa3yromux
MaTepuaioB Bbl 3HaeTe? KakuMu OCHOBHBIMH NMOTPEOUTENHCKUMH CBOMCTBAMH OHU JIOJDKHBI 0051a1aTh?
OxapakTepu3yiTe Kiesle MaTepualpl, UX Ha3HAYEHUE U 00JIaCTH UCIIOIb30BAHMUS.
OxapakTepu3yiTe repMETUKY, X Ha3HAYCHHE U 00J1aCTU UCIIOIB30BaHUS.

OxapakTepu3yiTe JaKOKpacO4YHbIE MaTepHalIbl, UX Ha3HAUYEHHE U 00JIaCTU UCIOIb30BaHUS.

Kakue marepuaisl Ha3bIBalOTCA «CMa30uHBIMU»? Kakue BUIbI CMa304HBIX MAaTEPHAIIOB Bbl 3HaeTe?
KakoBbl 001acT IPUMEHEHUS CMA304HbBIX Macel, IIaCTUYHBIX CMa30K, TBEPABIX CMa30YHBIX
MaTEpUajIoB, CMa304HO-OXIAKIAOIINX KUIKOCTEN?

ook own

Tema 2.11. Bsoxymue Marepuaisl

1. Kakue BCICCTBA HA3BIBAOTCA «MUHECPAJIbHBIMU HCOPTraHUYICCKUMHA BSI)KYH_[I/IMI/I))? KakoBa B O6H_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 TIpOIIECCe UX HCTOb30BaHus? Kakyro cTpyKTypy npencTaBisieT co00i IeMEHTHBIH KaMeHb
1ocJie TBepaeHus?

8. Kaxkue BsoKyIie Ha3bIBAIOTCS «BO3AYITHBIMIY? Ha30BUTE rpynimbl BSOKYITUX IO XUMUYECKOMY
COCTaBy.

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

10. Kaxkue BsoKymyie Ha3bIBAlOTCS BSOKYIIMMH aBTOKJIABHOTO TBEpACHH? 3 KakuX OCHOBHBIX YacTen
OHU COCTOAT?

11. Urto Takoe «mopTimananemMenT»? Kakue Buapl nopTiananeMeHTa Bol 3HaeTe? Kakumu
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OTPEOUTEIHCKUMHU CBOMCTBAMHU OH 00Js1afaeT?
12. UTo Takoe «TIMHO3eMHUCTHIN IIeMeHT»? KakiumMu noTpeOuTeIhbCKUMH CBOMCTBAaMHU OH 00J1agaeTt?
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. MeToapl 321U Tl HEMEHTHOIO KAMHS OT KOPPO3HH.
Tema 2.12. Pe3rHOBBIE MaTepralibl
1. Kakue marepuainbl Ha3bIBalOTCA «pe3MHOBBIMI»? Kakol cocTaB MMEIOT PE3MHOBBIE MaTepUaIIbI?
2. Knaccugukarus pe3nHOBBIX MaTepHaIOB [0 HA3HAYEHUIO M 00JaCTU IPUMEHEHUS.
3. Kakwue BeliecTBa Ha3pIBalOTCS «OpPraHMYECKUMHU BSDKYIIMMHU BeniecTBamu»? [lepeuncnure
OCHOBHBIE BUJIbI OPTaHUYECKUX BSDKYILUX BEILECTB.
4. Kakue marepuaibl H3roTaB/IMBAIOT HA OCHOBE OPraHMUYECKUX BSOKYIIMX BemecTB? O0macTu 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 KPUCTAJIBI.

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 nudcenpugedenHvix KauecmeeHHOU KOHCMPYKYUOHHOU CIATIbIO ABNIAEMCs Cab:
a) Y10A;

6) Cr5cm;

B) A l12;
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r) 45;
) SXHM.
B 6enom uyeyne yenepoo cooepaicumcs 6 ude
a) TUIaCTUHYATOTO TpaduTa;
B) XJIONIBEBUIHOTO TpaduTa;
0) IEeMEHTHTA,
I') IapOBUAHOTO rpaduTa.
Mapka uncmpymenmanonou necuposannou cmamu cocmasa 0,5% C, 0,8% Cr, 1,4%Ni,
0,8% Mo - smo...
a) SXHM;
6) 05XHM;
B) SXH;
r) 05XM.
Bovicokoii  mennouzonsiyuonHol  cnocooHocmpblo U XOpowlel  Naagyuecmvto  001a0aom
nAACMMACCbl MUnd...
a) TIOJIMaMU/IOB;
0) TMEHOIIACTOB;
B) CJIOMCTBIX IJIACTMACC;
I) OpPraHMYecKOro CTeKJa.
OOHUM U3 HEOOCMAMKO8 NAACMMACC ABNLEMCA:
a) MJI0XHUe AUAJICKTPUUECKUE CBOMCTBA;
0) HU3Kas yAeIbHAs IPOYHOCTD;
B) TJIOXAast TEXHOJIOTHYHOCTb, CIIOKHOCTh NIEpepaboTKH B U3JIENUE;
T) MOJI3yYeCTbh;
1) HET BEPHOT'O OTBETA.
Mamepuanamu 015 u301AYUU MOKONPOBOOAWUX YACTE AGTISIIOMCAL. .
a) MPOBOJTHUKY;
0) MarHUTHBIE;
B) IUDJICKTPHKHU;
T') MOJIYIIPOBOJIHUKY;
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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 MpeBpalenns B cijiaBax. CTajau U YyryHbl.

1. AycteHur u dpeppur

2. [lepmutr  1leMeHTUT

3. JleneOyput u rpadut

4. 'YnpasJ/ieHHe CBOWCTBAMH CILIABOB U U3/1eJHH.

1. Onummnre MEXaHMYECKUH U TEPMOMEXAHUYECKHI CITOCOO BO3/EiiCTBHE HA CBOWMCTBA BEIIECTB U
MaTepHaoB.

2. Onummure TepMUYECKOE BO3/ICHCTBYE HA CBOWCTBA BEIIECTB U MaTEPUAJIOB.

3. Onummre XUMUKO-TEPMUUYECKUN CI0c00 00pabOTKH ISt U3MEHEHHUS CBOICTB BEIIECTB U

MaTepHaJIOB.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHH
OLICHUBAHMS:

[TpomexyTouHast aTTecTalys 1o AUCHUIUIMHE «KOHCTpYKIIMOHHBIE 1 MHCTPYMEHTAJIbHbBIE
Marepuanbl B TOPHOM J€Jie» BKJIKOYACT TEOPETUYECKHE BONPOCHI, MO3BOJSIOLINE OLEHUTH
YPOBEHb YCBOCHHUSI OOYUYaIOUIMMHUCS 3HAHWHN, M MPAKTUYECKHUE 3a/laHMs, BBIABISIOIINE CTETICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIaJICHU, TPOBOAUTCA B (hopMe 3aueTa.

3ayer Mo JAHHOM JUCHMIUIMHE MPOBOAMTCS B YCTHOH Qopme.

Iloka3aTesin U KpUTEPUH OLICHUBAHUA 3a4eTa:

— Ha OILICHKY «3a4YTeH0» OOydJalouluiics AEMOHCTPHPYET YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIMH OT BBICOKOTO 0 IOPOrOBOrO, JEMOHCTPUPYET 3HaHUWE y4yeOHOro Mmarepuana,
HABBIKYU BBIIOJIHEHUS TPAKTUUECKUX 3aJaHUM.

— Ha OIICHKY «He3auTeHO»— OOYyYaroIIMiics IeMOHCTpHUpYeT 3HaHus He Oosee 20%
TEOPETUYECKOr0 MarepHaja, JOMYyCKaeT CyIIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aTh
MHTEJUIEKTYAJIbHbIC HABBIKY BBIITOJIHEHUS IPOCTHIX 3aJaHUM.



