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JIncT akTyanE3anuyn padovei nporpamMmbl
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Pa6ouast mporpaMma MepecMOTPeHa, 00CYIKIeHa B 0M00peHa ML peai3alliy B 2021 - 2022
yue6HOM rofy Ha 3aceJaHHK KaQeapsl [ eonorui, MapKIeHIepeKoro feia u oborameHns
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TIpoTokom oT __ OIS fea No
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1 L ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

HensiMmu ocBoeHUS TUCTUTIIUHBI « KOHCTPYKIIMOHHBIE U MHCTPYMEHTAJIbHBIE MaTepUAIbI

BrOPHOM TPOM3BOJICTBE» SIBJISICTCS: Pa3BUTHE y CTYIACHTOB JUYHOCTHBIX Ka4yeCTB, a
Take (GopMHUpOBaHHE MPO(ECCHOHATBHBIX KOMIIETCHIIMH B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO no cnenmansHocTH 21.05.04 'opHOE Aerno.

2 MecTO AMCUMILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

HucuumnuHa KOHCTpYKIIMOHHBIE M HHCTPYMEHTAJbHbIE MaTepHallbtl B TOPHOM
IIPOM3BO/ICTBE BXOAUT B 6a30BYIO UaCTh Y4eOHOTO IJ1aHa 00pa30BaTeIbHOM IPOrPaMMBI.

JUis  u3ydyeHus  JUCUMIUIMHBI  HEOOXOoAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ IPAKTUK:

I'eonorus

Maremaruka

dusuka

3HaHus (YMEHHUs], BIAJICHUs ), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IMMBI JJ1sl U3YYEHUS] AUCIUTLIIUH/TIPAKTHK:

['opHble MaiuHbI 1 000pyIOBaHKE

[TepepaboTka 1 UCIIOIB30BaHKUE TPOTYKTOB O0OTAIICHUS

[IpoexTrpoBanre 00OraTUTENbHBIX PaOpUK

3 Komnerennuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHUILINHBI (MOAYJISA) ¥ IIJIAHUPYeEMble Pe3yJIbTAThI 00yUeHu s

B  pesympbrare ocBoeHus  gucuumuinHel  (Moayns) — «KOHCTpYKIMOHHBIE U
MHCTPYMEHTAJIbHbIE MaTepHalibl B TOPHOM IPOU3BOJCTBE» OOy4aromIuiics JOJKeH 00JaaaTh
CJIEYIOIMMU KOMIIETEHIIUSIMU:

CrpyKTypHBIi [Inanupyemble pe3yabTaThl 00y4eHHs
JJIEMEHT
KOMIIETEHIIUU

OIIK-1  cmocoGHOCTHIO pemiaTh 3a1a4u MPOPECCHOHAIBHON IEATETLHOCTH HA OCHOBE
nH(popMaMOHHON 1 6ubnuorpaduyeckoil KyabTyphl ¢ IPUMEHEHUEM UH(POPMAIIUOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTUH ¥ C YI€TOM OCHOBHBIX TpeOOBaHUN MHPOPMAITMOHHOM
0e30MacHOCTH

3HaTh - pU3UKO-MEXaHNYECKHE CBOWCTBA HOBBIX KOHCTPYKIIMOHHBIX MaTepHajoB
Y METOJbI UX OLICHKU;

-TpebOoBaHuUs, IPEIbABISIEMbIE K KOHCTPYKIIMOHHBIM MaTepuagam u
MIPUHIIUIIBI UX BBIOODA;

- B3aMMOCBS3b MEX/y CTPYKTYPOH, COCTABOM U CBOMCTBAMHU
KOHCTPYKIMOHHBIX MaTEPUAJIOB.

YmMmern UICHTUQUIMPOBATH HA OCHOBAHUM MAapKUPOBKU KOHCTPYKIIMOHHBIE
MaTepualbl U ONPEIEATh BO3MOXKHbBIE 00JIaCTH UX IPUMEHEHHUS.

BJ'Ia)ICTI) METOAaMHU OLICHKH ﬂBHeHI/II\/'I, MMPOUCXO A X ITPH HAITPABJICHHOM
HU3MCHCHUU SKCILTyaTallHOHHBIX CBOIICTB KOHCTPYKIHMOHHBIX MaTCPUAJIOB.

[1K-16 roTOBHOCTbHIO BBINIOJIHSATH SKCIIEPUMEHTAJIBLHBIE U JIA0OPAaTOPHBIE UCCIIEIOBAHUS,
MHTEPIPETUPOBATH IMOJYYEHHBIE PE3yIbTaThl, COCTABIIATH U 3aAIIMINATH OTYETHI

3HaTh - BUJIbI U TTOPSIIOK UCCIIEIOBAHMUS;
- METOJbl U METOJAUKH HCCIIE0BAHUN;
- KpUTEPUH MOJEIMPOBAHUS, METO Il 00paboTKK HH(POPMALIUU




VYmern

- HIOCTAaBUTDH SKCIICPUMCHTAJIbBHYIO CCPUIO 110 NPCAOCTABIICHHOMY IIJIaHY
- CIUTAaHUPOBATHb U MMOCTABUTH SKCIICPUMCHT,

- OOCHUBATH JOCTATOYHOCTb U NOCTOBCPHOCTH SKCIICPUMCHTAJIbHBIX
JaHHBIX

Bnazetrs

HaBbIKaMU U METOJMKAaMU 000OIIEHHS pe3yJbTaTOB PELICHHUS,
9KCIIEPUMEHTAIBHON JEATEIbHOCTH; IPUEMaMH YKCIIEPUMEHTAIBHOTO
W3y4YEHUS,

METOMKOM IIPOBEACHUS TEXHOJIOTUYECKUX IKCIIEPUMEHTOB B
71a00paTOPHBIX YCIOBUAX U UHTEPIPETALUHN PE3yJIbTaTOB

[ICK-6.2 crmocoOHOCTHIO BEIOMPATH TEXHOJOTHIO IPOU3BOACTBA PAOOT 1O 00OTAIIIEHUIO
IIOJIE3HBIX UCKOIIAEMBIX, COCTABJIIATH H€06XOI[I/IMYIO JOKYMCHTAIHUIO

3HaTh

- COBPEMEHHbIE TEXHOJIOTUN (POPMUPOBAHUS U3AETUI U3
KOHCTPYKIII/IOHHBIX MaTepI/IaHOB;

- COBPEMEHHBIE CITOCOOBI TIOJy4YEeHUS MaTePUAIOB C 3aJaHHBIMU
BKCHHyaTaHI/IOHHBIMI/I CBOfICTBaMI/I;

- CTpOGHI/IC 158 CBOI>'ICTBa MaTepI/IaJ'IOB, HpI/IMeHﬂeMBIX B FOpHOM J€CJIE,
CYIIIHOCTB 5[BJ'IGHI/II71, HpOI/ICXOI[ﬂHII/IX B HUX B yCJ'IOBI/ISIX BKCHJ'IyaTaIII/II/I
U3CIINH.

VYmern

- OIIpeNIeNsITh BO3MOXHBIE 001aCTU PallMOHAIBHOIO IPUMEHEHHUS
COBPEMEHHBIX KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB;

- IPUMEHATH 000pYIOBAaHUE U TPUOOPHI IJISl aHAJIM3A CTPYKTYPhI U CBOHCTB
MaTEpHAJIOB;

- OLICHMBATh NIOBEJCHUE MaTEepHaIa U IPUYMHBI OTKA30B JETaJICH MaIluH
[P BO3JIEUCTBUU HA HUX PA3JIMYHBIX SKCILTyaTallHOHHBIX (PaKTOPOB.

Bnazets

- METOIaMH BBIOOpa MapaMeTpOB TEXHOJIOTHYECKOTO MPOoIecca
HU3TOTOBJICHUA KOHCTPYKIMOHHBIX MaTCpUAJIOB C 3aJaHHBIMU CBOﬁCTBaMH;
- HaBbIKAMH BbIOOpa MaTepUalIoB U croco00B UX 00pabOTKHU B
3aBUCHUMOCTH OT IPEIbIBISEMbIX TPEOOBAHUI;

- HaBbIKaMH COBPEMCHHBLIX MCTOA0B aHAJIN3a CTPYKTYPHBI U OIMPCACIICHUA
MEXaHNYEeCKNX CBOMCTB MaTcpuraioB.




4. CTpyKTYypa, 00bEM M coleprKkaHue TUCHUNIMHBI (MO1YJIs1)
OO6mast TpyI0EMKOCTh JUCIUIIMHBI COCTABISET 4 3a4eTHHIX eauHuIl 144 akaa. 4acoB, B TOM

qucle:
— KOHTaKTHas paborta— 8,7 akaJl. 4acoB:
— ayJIMTOpHAs — § aKaJl. 4acoB;
—BHeayauTopHas — 0,7 aka1. 4acoB

— caMocTosiTenpHas padota— 131,4 akas. gacos;

— MOJArOTOBKA K 3a4€Ty — 3,9 akaj. yaca
dopma aTTeCTalUU - 3a4ET

AynuTopHast T =
KOHTaKTHas paboTa E % ®opma TeKymIero
S8 Bu
Pasnen/ Tema 2 (B akan,. =acax) &2 A N KOHTPOTA Kon
= & © | camocTosiTenBHOM | ycrieBaeMOCTH U
JICLUILTAHBI < £ = ., | xomMIeTeHIn
2 & paboThI HPOMEXYTOYHOI
Tex. nab. | mpaxT. 9 aTTeCTalNUN
3aH. | 3aH. | QO &
1. Paznen OOmue cBeneHus o
CTPOEHUH, CTpYKType u
CBOICTBaX MaTEpUAJIOB.
1.1 OcHOBHbBIE IOHATHUS. CaMocTrosTenbHoe
Hens u 3a1a4n n3ydeHue yueOHoin
JICLIUILUTAHBIL. W HAY4HOH IMposenka
Knaccudukanums 2 2 10 JIUTEPATYPBI. POBEp OIIK-1
KOHCIICKTOB
MaTepuaoB. Crpoenue IToxroroska K
KPHCTAJUTHYESCKIX MPaKTHYECKOMY
BEIIECTB. 3aHSTHIO.
CaMocTrosTenbHoe
1.2 Knaccudpuxanms o IIpoBepka
nu3ydeHue yueOHoi
MatepuasioB. dusmyeckue, . KOHCIICKTOB,
MEXaHUYECKHE 11 HayHHOH ACYETOB U
’ N 3 10 JINTEPaTypBhl. P OIIK-1
TEXHOJIOTMYECKHIE CBONCTBA pe3yIBTaToB
Iloaroroska x
MaTepHaJIOB U METOIBI HX MPaKTHYECKHUX
MPaKTHYECKOMY
OIIPEAEIEHMUS. pabor
3aHSTHIO.
CaMocTosTenbHoe
o IIpoBepka
n3ydeHue yueOHoun
. KOHCIICKTOB,
1.3 Kpucranmmzanus, 1 Hay4HOH
pacyeToB U
KpHUCTaJJTHYeCKast 20 JIUTEPATYPHI. OIIK-1
CTPYKTYpa H 1e(EeKTHI IToxroroska K PESYIILTATOB
TPYKTYp : IIPAKTHYECKUX
MPaKTHYECKOMY
pabor
3aHSTHIO.
Wroro no pasgeny 2 2 40
2. Pazgen Merauibl U CIUIaBBI
Ha VX OCHOBE.
CaMocTrosTenbHoe
n3ydeHue yueOHoi
2.1 TlomyyeHue 4YyryHa, 3 1 1 10 JIUTEPATYPBI. IIpoBepka I1CK-6.2, I1K-
CTaJI, [IBETHBIX METaJUIOB. IToxroroska K KOHCIICKTOB 16
MPaKTHYECKIM
3aHSTHAM.




CamocTosTenbHOe

o IIpoBepka
2.2 DazoBble u n3ydeHue yueOHoun POBEp
CTPYKTYpPHBIE 1 HaY4HOU KOHCIIEKTOB,
pacueroB U I1CK-6.2, I1K-
[IpeBpallleHus] B CIUIaBax. 0,5 0,5 15 JIUTEPaTypBhl.
pe3y/IbTaToOB 16
Juarpamma COCTOSIHUS IToxroroska K
MPaKTHYECKHUX
craBoB. CTaly U YyTyHBI. MPaKTHYECKIM
pabor.
3aHSTHAM.
CaMocrosTenbHoe
o IIpoBepka
n3ydeHue yueOHoi
N KOHCIICKTOB,
23 VYnpasieHue 1 Hay4HOH
. pacyeToB u [ICK-6.2, TIK-
CBOWCTBAMHM  CIUIABOB H 0,5 0,5 15 JIUTEPATYPHI. 16
& €3y/1bTaTOB
H3JIETNHN. Iloaroroska pesy
MPaKTHYECKHUX
MPaKTHYECKIM
pabor.
3aHSTHAM.
Wroro no pasgeny 2 2 40
3. Pazmen Hemerammuueckue
KOHCTPYKIIOHHBIC MaTEPHAJIbI
CaMmocTosTenbHoe
o IIpoBepka
n3ydeHue yueOHoun
1 AayHOH KOHCIICKTOB,
pacyeToB u IICK-6.2,
3.1 Crekio 6 JIUTEPaTypBhl.
pe3y/IbTaToOB OIIK-1
[ToaroroBka k
MPaKTHYECKHUX
MPaKTHYECKIM
pabor.
3aHSTHAM.
CaMocTrosTenbHoe
n3ydeHue yueOHoun
Y HAy4HOU
3.2 Heopranuueckue 4 N IICK-6.2,
6 JINTEPaTypBhl. VYerHBI onpoc
CTPOUTENBHBIE MAaTEPUATIBI OIIK-1
[ToaroroBka k
MPaKTHYECKIM
3aHSTHAM.
CaMocTosTenbHoe
o IIpoBepka
n3ydeHue yueOHoun
N KOHCIICKTOB,
33 Pa3zpbixiieHHbIE, 1 Hay4HOH
pacyeToB u IICK-6.2,
JIACIIEPCHBIC M KaMEHHbIC 6 JINTEPaTypBhl.
pe3yNIbTaToOB OIIK-1
MaTepHaIbl IToxroroska K
MPaKTHYECKHUX
MPaKTHYECKIM
pabor.
3aHSTHAM.
CaMmocTrosTenbHoe
n3ydeHue yueOHoun
Y HAy4HOU
34 IlonumepHsie i IIpoBepka I1CK-6.2,
6 JIUTEPaTypBhl.
MaTepuabl KOHCIIEKTOB. OIIK-1
[ToaroroBka k
MPaKTHYECKIM
3aHSTHAM.
CaMocTosTenbHoe
n3ydeHue yueOHoin
Y HAy4HOU
i IIposepka I1ICK-6.2,
3.5 Kepamuxka 6 JINTEPaTypBhl.
KOHCIIEKTOB OIIK-1
[ToaroroBka k
MPaKTHYECKIM

3aHATHAM.




CamocTosTenbHOe

o IIpoBepka
n3ydeHue yueOHoun
1 AayHO KOHCIICKTOB,
pacyeToB u [ICK-6.2,
3.6 IpeBecHble MaTepUalbl 6 JIUTEPaTypBhl.
pe3y/IbTaToOB OIIK-1
[ToaroroBka k
MPaKTHYECKHUX
MPaKTHYECKIM
pabor.
3aHSTHAM.
CaMocrosTenbHoe
n3ydeHue yueOHoi
Y HAy4HOU
3.7 Ilnenkoobpasyromue u 6 e }:; o IIposepka I1CK-6.2,
CMa304HbIE MAaTEPHAIIBI PATYPBL. KOHCIIEKTOB OIIK-1
[ToaroroBka k
MPaKTHYECKIM
3aHSTHAM.
CaMocTrosTenbHoe
o IIpoBepka
n3ydeHue yueOHoi
1 Hay9HOH KOHCIICKTOB,
pacyeToB u [ICK-6.2,
3.8 Bsoxymue MaTepuaisl 6 JINTEPaTypBhl.
ToAroToBKa K pe3yabTaToB OIIK-1
MPaKTHYECKHUX
MPaKTHYECKIM
pabor.
3aHSTHAM.
CaMocTrosTenbHoe
o IIpoBepka
n3ydeHue yueOHoun
1 Hay9HOH KOHCIICKTOB,
pacyeToB u IICK-6.2,
3.9 Pe3unoBBIE MaTepHalbl 34 JINTEPaTypBhl.
ToAroToBKa K pe3yabTaToB OIIK-1
MPaKTHYECKHUX
MPaKTHYECKIM
pabor.
3aHSTHM.
Uroro no pazneny 51,4
Uroro 3a cemectp 131,4 3auér
OIIK-1,IICK-
HToro rno AMCIUTUIMHE 131,4 3a4er ’

6.2,I1K-16




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B npouecce npenogaBanusi TuciuIuiMHbl «KOHCTPYKIIMOHHBIE U MHCTPYMEHTAJIbHbIE
MaTepHajbl B TOPHOM JEJie» IPUMEHSIOTCS TPAJAULIMOHHAS U MHTEPAKTUBHbIE TEXHOJIOTUH.

Jlexuuu mpoxoJAT Kak B TpaJuUUMOHHOW (opme, Tak u B (opme Jekuuii-oecen, rae
MaTepuaj OpPUEHTHUPOBAH HAa M3JI0XKEHUE U OOBACHEHUE CTYIEHTaM Hay4dHOW HH(pOpMaluu,
IOJUIEeKAIEN OCMBICICHHUIO U 3aII0MUHAHMUIO.

JlexumoHHBIA MaTepHuall 3aKperuiieTcss B XOJ€ IPOBEJIEHUs MPaKTUYECKUX padboT, Ha
KOTOPBIX BBIIIOJIHAIOTCS TPYIIIOBbIE WIIM MHAWBUyalbHbI€3a1aHuUs 110 IPOUJICHHON TEME.

[Ipu mpoBeieHUH MPAKTUUECKUX 3aHATHI UCIIOJIb3YETCSI METO1 KOHTEKCTHOTO 00Oy4YeHus,
KOTOPBIH MMO3BOJISIET YCBOUTH MaTepHall ITyTEM BBISBIICHUS CBA3EH MEX Iy KOHKPETHBIM 3HAaHUEM
1 €ro IPUMEHEHUEM.

B xauecTBe HHTEPAKTUBHBIX METOI0B 00YUEHUS UCIIOIb3YIOTCS:

- oIepexarolas caMocTosATenbHas paboTa M paboTa B KOMAaHJIE IPHU BBINOJIHEHHH
MPaKTUYECKUX paldoT;

- mpobsieMHOe oOyyeHue NmpH MoucKe MH(GOPMALMOHHBIX UCTOYHUKOB, COCTABICHUH U
HanucaHuy pedepaTa o NoJIy4eHHbIM HHANBU1YaJIbHBIM 3a/IJaHUSIM.

Tak >xe mpumMeHsercs:

1. ucnonp3zoBaHue B yueOHOM Ipoliecce yueOHbIX (PUIbMOB;

2. 4yacTb 3aHATUH JIEKIIMOHHOTO THIIA MPOBOJSATCS C HCIOJIb30BAHUEM IIPE3EHTALUU,
BBINIOJIHEHHBIX C TOMOIIBIO IporpaMMHoOro npoaykra PowerPoint;

3. HCTI0JIb30BaHUE BUPTYaJIbHBIX JIAOOPATOPHBIX padoT.

[lepenaua HEOOXOOUMBIX TEOPETUYECKUX 3HAHUH U (OPMUPOBAHHE OCHOBHBIX
MpEICTaBICHUH IO KypCy MPOUCXOAUT C UCIIOJIb30BaHUEM MYJIbTUMEIUIHOTO 000py1I0BaHUSI.

CamocrositenbHas paboTa CTYyIEHTOB HalpaBlieHa Ha 3aKpEIUICHHE TEOPETHYECKOro
Marepuana, U3JIO)KEHHOro IIpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEICHHBIX Ha
CaMOCTOSITEJIbHOE HW3yY€HUE, Ha IMOATOTOBKY K IPAKTUUYECKUM 3aHSATUSM, BBIIOJHEHHE
JIOMAIlIHUX 3a/laHui, HanucaHue pedepara, MOAroTOBKY K KOHTPOJIbHBIM paboTaM U UTOTOBOMY
3a4eTy M0 JUCLUILIMHE.

B kauecTBe OLIEHOUHBIX CpPEACTB Ha MPOTSHKEHUH CEMECTpa HCIOJIb3YIOTCS: YCTHBIM

[V

Arria A A A AMTTA AT ATTTTIA TvTrAT 2 sATTTTT vi% Avria A A vemvrdaa ey vrr v sanfA Amr v A e ATTmA—

6 YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEIbHOM PadoThI 00y4Yarouuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTeCTALMU
[IpencraBieHsl B IPUIIOKEHUH 2.

8 Y4ueOHoO-MeTOoaM4YecKkoe U HHPOPMALIMOHHOE o0eceYeHre T CHUIIMHBI (MOXYJIS)

a) OcHoBHas IMTEpPaTypAa:

1. 3emckoB, FO.I1. MarepuanoBenenue : yaeoHoe nmocodue / FO.I1. 3emckoB. — CaHKT-
[lerepOypr : Jlawp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. Pexum nocrymna:

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

2. IlepeseproB, B.I1. Marepuanosenenue : yue6Hoe nocodue / B.IL. IlepeBepToB. —
Camapa: CamI'VIIC, 2016. — 136 c. Pexxum noctyna: https://e.lanbook.com/book/130341

3. [lactotuna, O.B. Matepuanosenenune: yauednoe nocodue / O.B. [lacrotnna. — MuHcK:
PUITO, 2018. — 264 c¢c. — ISBN 978-985-503-790-4. Pexum gocryna:
https://e.lanbook.com/book/131800

0) lomoJiHMTEILHAS JIUTEpaTypa:

1. H.B. lllyouna MarepuanoBeneHue B ropHoM mamuHoctpoenun M: Uzn-so MITY,
2000.-272 c.

2. @eruco [I'.II.,, Kapnman M.I. MarepuasioBeneHue M TEXHOJOTHS METaLIOB:
VYuyebuuk. M.: Beicirast mikona, 2002.




3. Jlomranze B.Jl., ®u3nko-MexaHUYECKUE CBOMCTBA FOPHBIX MOpoA. Meroabl 1abo-paTOpHBIX
uccnenaoBanuii: YuebHoe mocodue st By3oB. — JI.: Heapa, 1990.

4. [lepuoanueckue nznanus: «MatepuanoBeneHue», «MeTaibi»

5. Pxesckas C.B. Marepuanosenenue: Yueb. — 2-e usf., nepepad. u gom. —2005.

6. MarepuanoBeicHIE U TEXHOJIOTHSI MaTEPHAJIOB [3JIEKTPOHHBIN pecypc]: yued.mocodue
/ mon. pen. A.W. bareimeBa u A.A. CmonbkuHa. - M.: UTHOPA-M, 2013. - 288 c. - Pexxum
noctyna: http://znantum.com/catalog.php. - 3arm. ¢ sxkpana. ISBN 978-5-16-004821-5.

B) Meroauyeckue yKazaHus:

1. agpynosa U.B., I'myxoBa A.IO., I'opmoBa O.E. MatepuanoBenenue: mpakTHKyM.
VYyebnoe mocobue g cryaeHToB crnenuanbHocTH 130405 «OOorameHue MOJIE3HBIX
uckonaemprx». Marauroropck: 'OY BIIO «MI'TVY», 2006. - 168 c.

MCTO)II/ILICCKI/IG YKa3aHusa 110 BBIIIOJHCHHUIO IMPAKTUYCCKUX pa60T U WHAWBUAYaJIbHBIX
JOMAIITHUX 3aJaHu# MPpeACTaBIeHBI HAa 00pa3oBaTenbHOM moptane MI'TVY.

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

2. Yepkacos, P.B. MarepuanoBenenue. [Ipaktukym : yaeOHO-METOAMUECKOE mMOcooue /
P.B. YepkacoB. — Jluneuxk : Jlunenkuit I'TTY, 2018. — 66 c. — ISBN 978-5-88526-975-9.
Pexxum noctyna: https://e.lanbook.com/book/

r) [Ilporpammuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:

IIporpammHoe obecnieueHne

Haumenosanue 10 Ne norosopa Cpox neicTBUS TULICH3UN
MS Windows 7

Professional(mms  [/[1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)

7Z1p cB0001HO pacrpoctpansemoe [10 OCCCPOIHO

MS Office 2007 |n, 135 1 17.09.2007 Geccpouno
Professional

HpO(l)eCCI/IOHaJ'IbHLIe 0a3bl JaHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHBLIC CUCTEMbI

HasBanune xypca CchuIKa
Hanmonanenas MH(OPMALIMOHHO-aHAIUTHYECKAsT URL:
cucreMa — Poccniickuil MHIAEKC HAyYHOIO LUTHPOBAHUSA i

https://elibrary.ru/project_risc.asp

(PUHI)

[Touckosas cucrema Axanemust Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmanronnas cucrema - EnnHoe okHO gocTymna K
nHGOPMAITMOHHBIM PECypcam
9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJIA)

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

MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG obecrieucHue JUCHUIITIMHBI BKJIIFOYACT:



Jlexumonnas ayauropust 104: MynbTUMenuiiHbIE CpeICTBa XpaHEHHs, MepeAayd M
npeicTaBIeHus yueOHOU HHPOopMaIIu

Jlaboparopus oboramieHus moje3nbix uekonaeMbix 013 1.: Mukpockormbl

2. Kosutekuusi KaMeHHOTO MaTepuania

3. MoHTupOBaHHbIE NI

4. O6pa31ibl MOPOITKOBBIX MATEPHUAIIOB

5. OTyeTsl 10 MUHEPAJIOTMYECKOMY aHAJIN3y MEAHO-LIUHKOBBIX DY/

6. UepTeku OCHOBHOTO U BCIIOMOTATEILHOTO 000y T0BaHHMS

7. Bechl

8. pH-metp

9. BUHOKYIJISIpHBIE JTYIIBI

JlabGoparopus 9: Ananuzarop uzoodpaxenus Munepan C-7

Komnbrorepnsiii kinace :[lepconanpubie komnbioTepsl ¢ nakerom MSOffice, Bbrxogom B
WuTepHer M ¢ JOCTyIOM B 3JEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEebHYIO Cpery
YHUBEPCUTETA

AynuTtopuu Ui CaMOCTOSITENIbHOM pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAIbHBIE 3aJIbl
oubnuoreku : IlepconanpHbpie komnbioTepsl ¢ naketoMm MSOffice, Beixogom B MHTEpHET U C
JIOCTYIIOM B DJIEKTPOHHYIO MH(POPMALITHOHHO-00pa30BaTeIbHYI0 Cpely YHUBEPCUTETA

[lomemienne nns  XpaHeHus M NPO(UIAKTUYECKOrO OOCITYy)XMBaHHS Yy4e€OHOTO
obopynoBanus: CTeIaxu Il XpaHEeHUs yueOHO-HATJIAIHBIX TOCOOUI U Y4eOHO-METONIECKOM
JOKYMEHTAI1H.



[Ipunoxenue 1
6. YueOHO-MeTOANYeCKHe o0ecTieYeHNe CAMOCTOSITeIbHOIH padoThl CTY/ICHTOB

[To mucuunnune «KOHCTPYKIIMOHHbBIE U HHCTPYMEHTAJIbHBIE MaTEPUAJIbl B TOPHOM JIETIE»
IIpelyCMOTpEHa ayIMTOPHAs U BHEAyIMTOPHAsl CaMOCTOsTeNIbHAs paboTa 00yJaromuxcsl.

Bupr camocrositenbHOM paboThl (00BEM 4acOB, OTBOAUMBIX HA CAMOCTOSITEIIBHYIO paboTy 1O
yueOHOMY 1utany — 123,14acoB):

OneHouHbIE CpeICTBA I TEKYLEro KOHTPOJIS YCIIEBAEMOCTH, TPOMEXYTOUYHOM aTTECTAlUHU 10
UTOraM OCBOEHUS AUCLUILIIUHBIL.

[IpuMepHBIil epeyeHb TEM ISl CAMOCTOSATEIIBHOTO U3Y4YECHMUS:

1. XapakTepHbl€ MPU3HAKH arperaTHbIX COCTOSIHUN BemecTBa. OCHOBHBIC THIIBI
KpUCTAJIIM4ecKuX peuieTok. [lonumopdpusm. Auuzorponus. TekcTypa meTasia.
Knaccudukanust metamios.

2. JlepexThl CTpoeHUs KPUCTAITUTMYECKUX Tell. TouedHbie, TMHEHHbIE (IUCTOKAIUN) U
MOBEPXHOCTHBIE JleekThl. [moTHOCTE nuciaokanuii. BiusHue TemnepaTypsl Ha IUIOTHOCTh
nedeKToB.

3. BrnusHus ne@exToB KpUCTaNIMYECKON pelIeTKH Ha IPOYHOCTh MeTailjioB. ['paduk
3aBUCHUMOCTb IIPOYHOCTH OT INIOTHOCTH /1€(DEKTOB

4. Hakuiern, Bo3Bpat (OTIbIX, MOJUTOHU3ALMS) U PEKPUCTAIUIU3ALIMS.

5. Onucats npoiiecc Kpucramiuzauuu. JleHapuTHas JIUKBaus.

6. CBoiicTBa METAJJIOB C MpUMepaMu. Mexannueckue cBoMcTBa MeTaliioB. OCHOBHBIC
MIOKAa3aTe MPOYHOCTH U IUIACTUYHOCTH, BBISBIIIEMBIE IIPH CTATUYECKUX UCIIBITAHUSX.
JluarpamMma pacTsKEHHs.

7. TBepnocTb. MeTo1bl U3MEPEHUs TBEPAOCTH U 001acTu UX npuMeHenus. [lpusectu
MPUHIUIHAIBHBIE CXEMbI U3MEPEHMSI TBEPIOCTH.

8. JluHaMHUYeCKUe UCTIBITAHUSI METAJUIOB U UCHBITAaHUS IIPU IEPEMEHHBIX Harpy3Kax.
[IpuHUMNHaNbHBIE CXEMBI. Y TapHasl BI3KOCTh, YCTAJIOCTh, PEAE BBIHOCIUBOCTH.

9. CrnaB. OxapakTepu30BaTh OCHOBHbBIE THIIbI CILIABOB

10. InarpamMmma coctosiHusl. MeToAMKa MOCTPOCHHMS AUArpaMM COCTOSIHHS Ha PUMEPE CIIaBa
Pb-Sb. IIpaBumiio oTpe3koB.

11. InarpaMMsbl COCTOSIHMS CIUIaBA, KOMIIOHEHTBI KOTOPOT'O B TBEPIOM COCTOSIHUM
HEPAaCcTBOPUMBI, 00pa3yl0T MEXaHUUECKHUE CMECH CBOUX MPAKTUYECKU YHCTHIX 3€peH
(manpumep, Pb-Sb, Sn-Zn). JIukBanus. Cxemsl cTpyktyp. Pa3oBble NpeBpalleHus B cucTeMe Sn-
Zn.

12. JluarpamMMa COCTOSIHUS CIUIaBa, KOMIOHEHTHI KOTOPOTO HEOIPAaHUYEHHO PACTBOPHUMBI APYT B
npyre (Hanpumep, Cu-Ni). da3oBsie npeBpaienus B cucteme Cu-Ni. Jlukauus B cucreme Cu-
Ni

13. JluarpamMma coCTOSIHUS CIUIaBa, KOMIOHEHTHI KOTOPOTo 00pa3yloT yCTOMYHBOE
XUMHUYECKOoe coemHeHue (Hanpumep, Mg-Ca).

14. JluarpaMMa COCTOSIHUS CIUIaBOB U3 IBYX KOMIIOHEHTOB OIPAHUYEHO PACTBOPUMBIX B
TBepAOM coctosinuu (Hanpumep, Cu-Ag, Al-Cu). da3osble npeBparieHus B cucreme Cu-Ag.
CxeMbl CTPYKTYP.

15. quarpamma Fe-Fe3C. Tsepapie dha3nr cuctemsl Fe-Fe3C. da3oBbie peBpalieHus B CruiaBax
Fe-Fe;C. IlpuHuunuanbHble CXeMbl MUKPOCTPYKTYP JKeJI€30yIJIEPOIUCTHIX C






[Tpunoxenue 2

7. OuleHOYHbIE cpeacrea aJisi MpoBEeACHUS HpOMe)leTO'lHOﬁ arrecranmmu

a) H.]'Ial-[l/[pyeMl)le Pe3yJdbTaThbl oﬁyt{em/m H OICHOYHBIC CPpEeACTBA JIJISI IIPOBECACHUN l'[pOMC)KyTO‘lHOifI aTreCTalum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3yibTaThl 00y4eHHS

OneHouHbIe CpesicTBa

OIIK-1

CrniocoOHOCTBIO pemaTh 3aJauu MpoPecCHOHATBHON NesITeIPHOCTH HAa OCHOBE MH(POPMAIIMOHHON U OMOIHOrpaduuecKoi KyIbTypsl C IPUMEHEHUEM
MH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH M C YI€TOM OCHOBHBIX TpeOoBaHMi MH()OPMAITMOHHON 6€301MaCHOCTH

3HaTh

- (pu3HKO-MexaHWYEeCKHEe CBOCTBAa HOBBIX
KOHCTPYKIIMOHHBIX MAaT€pUaIOB U METO/bI
UX OLICHKU;

-TpeOOBaHUs, PEABSABISIEMbIE K
KOHCTPYKI[MOHHBIM MaTepHallaM U
MIPUHIIMIIBI UX BBIOOPA;

- B3aHMOCBSI3b MEXKy CTPYKTYpOH,
COCTaBOM M CBOMCTBaMHU KOHCTPYKIIMOHHBIX
MaTepHaJIOB.

IIepedyens BOIpocoB

Tema 1.1. OcHoBHbIe oHsATHUS. Llens u 3anaun aucuuruinHbl. Kitaccnpukanus
MarepuaioB. CTpOCHHUE KPUCTAITMYECKUX BEIIECTB.

1. [lepeuncnure OCHOBHBIE OTJIMUUS XUMUYIECKOU U (u3nueckoi csazeil. Kak Bun
CBSI3U CKAa3bIBACTCS HA CBOMCTBAX BEIICCTB?

2. UYro Takoe kpucTammdeckas pemierka? OnuuinTe OCHOBHbBIE THUIIBI pemeTok bpase.
1. Kakue kpucraninyeckie peneTky Ha3blBatoTCs UICATbHBIMU U pEaIbHBIMU?

2. Onummure KPUCTAIUTHYECKOE M aMOP(HOE CTPOCHHE BEIIECTB.

3. HazoBuTe OCHOBHBIE I'pYMNIBI KPUCTAJUIMUECKUX BEIIECTB.

4. Yro Takoe «aHU30TPOTHSD PU3NIECKUX CBOMCTB?

5. Onumure aMop(HHO-KPUCTATUINYECKYIO CTPYKTYPY.

6. UYrto noHMMaeTcs oJ rerepojiecMruueckuM cTpoeHrnem? Kakue Bbl 3HaeTe BeLIeCTBa
C TAKUM CTPOEHHEM?

7. Yro takoe «daza»? Kakue da3oBrie npeBpaiienus Bol 3Haete? [IpuBenute
IIPUMEPBI.

8. Kak Ha3piBaeTcs B3aMMOJEHCTBUE CTPYKTYPHBIX COCTABIISIFOIINX BeIlecTBa?

9. Ilepeuncinre u 0XapakTepu3ynuTe BUIBI B3aUMOJIEUCTBUE CTPYKTYPHBIX

COCTAaBJISIONINX BEIIECTBA.

Tewma 1.2. Knaccuduxanus marepuanoB. Ouzndeckue, MEXaHUUECKHUE, TEXHOJIOTHIECKUE
CBOMCTBa MaTEPUAJIIOB U METOJbI KX ONIPEACIICHUS.

1. Kakue Marepuanbl Ha3bIBalOTCS «KOMITO3UIIMOHHBIMIY ? Kakue KOMIO3UTHI
Ha3bIBAIOT-Cs «UCTUHHBIMIY? Kakoil coctaB u ctpoeHue umerot komno3utsl ?[Ipupoia
KOMIIOHEHTOB.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIE CpesicTBa

2. Kakue ocHOBHBIE CBOMCTBA XapaKTEPU3YIOT KaueCTBO MaTepuaia U 00JacTb ero
MIpU-MEHEHUs?

Kak cBoiicTBa MaTepuasna 3aBUCAT OT CTPYKTYypbl? [IpuBeanTe nmpumepsl.
®dusznyeckue cpoiictBa. [lapamerpsl cocrosiHust. CTpyKTYpHBIE XapaKTEPUCTUKH.
Mexannueckue cBoiictBa. Harpysku. Jledopmanyy u HarpspKeHHsL.
[Ipo4HOCTHBIE MEXaHUYECKUE CBOMCTBA.

Paspymenue tBepabIx Ten. TBEpAOCTh, HCTUPAEMOCTh U U3HOC MaTEPHUATIOB.
[Tepeuncnure u 0xXapakTepU3yTe OCHOBHBIE TIOTPEOUTEIIBCKIE CBOMCTBA
MaTepHuasios.

9. Kak obecnieunBaercsi Ka4ecTBO UCIOJIB3YEMBIX BEILIECTB U MaTepuanoB? KakoBbl
3aK0-HO/ATeIbHbIE OCHOBBI FapaHTUU KaueCcTBa U 0€3011aCHOCTH MaTEpHUaJIOB?
Ilepeuncinre rpynmsl okasarejnei KauecTsa.

PN W

10. OxapakTepu3yiTe IoKa3aTelIu KaueCTBA COLUAIbHOIO U TEXHUKO-IKOHOMUYECKOTO
3HA4YCHMUS.

1. UYrto Takoe «CTaHJapTHU3alMsI CBOWCTB» MAaTEpHaIOB?

12. Kakue skcrmyaralinoHHbI€ YCIOBHS BOSHUKAIOT IPU IPUMEHEHUU MaTepuanoB?

Tema 1.3. Kpucrannusamnus, Kpucrauindeckas CTpyKTypa U AeQeKThl KpUCTaINYECKON
PELIETKY.

1. Kaxk na3piBaeTcs J11000€ OTKIOHEHHE B KPUCTAIUTMYECKOMN PEIIETKE OT UACAIBHOTO
cTpoeHus?

2. Kakwue tumnsl 1e)eKToB 110 reOMETpUUYECKUM ITPU3HAKaM Bbl 3HaeTe?

3. Kakyo cTpyKTypy MOTYT UMETh TBEp/IblE€ MaTEpHAIIbI?

4. OxapakTepu3ynTe Makpo-, MUKpPO- U CYOCTPYKTYPbl KPUCTAIJINYECKUX BEIIECTB.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIE CpesicTBa

YMmeTn

UICHTU()UIIMPOBATH HA OCHOBAHUH
MapKUPOBKH KOHCTPYKIIMOHHBIC
MaTepHabl ¥ ONPEICIIATH BOZMOXKHBIC
00JTaCTH UX IPUMEHEHHSL.

IIpumepbI TECTOBBHIX BONPOCOB

JIy1st TpaHelleHTPUPOBAHHOM KYOMYECKOM PEIIeTKH KOOPIUHAIIMOHHOE YUCIIO COCTABIISIET:
a) Kl12;

0) KS;

B) I'12;

r) Ke.

JIist TpaHeleHTPUPOBAHHOMN PEIIETKH YUCIO aToMOB (0a3uc), MpUHAAIEKAIINX OJHOU
KPHUCTAJUIMYECKON PELIETKE, PABHO...

a) 1;

6) 2;

B) 4;

r) 6.

Ha pucynke noka3ana cxema U3MepeHHs TBEPAOCTH 110 METOAY:

a) Bukkepca,

0) bpunemns,

B) PokBema,

r) Illopa,

1) Mooca.

K ToueuHpIM neeKTaM OTHOCHT. .

a) BaKaHCHH;

0) KpaeBble TUCIIOKAINN;B) TPAHULIBI Pa3/Iena;
I') BUHTOBBIE JUCIIOKALIUU.

Bnazets

METOJaMHM OIICHKU SIBIICHUM,
MPOUCXOISAIIUX IPHU HAITPABICHHOM
W3MEHEHUH SKCIUTyaTallMOHHBIX CBOMCTB
KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB.

1)Tunbs! XumMuuecKol U PU3NUECKON CBS3M B BEIIECTBAX (MaTepHasiax)

I. Bap-t KoBaneHTHas CBsI3b U MEXMOJIEKYIISIPHOE B3aUMOICHCTBHE
2. Bap-t MonHHas CBA3b U BOAOPOIHAA CBS3b
3. Bap-t Merajnueckas cBsi3b M BaH-/1€p-BaalbCOBO B3aMMOJICHCTBHE

2)MexaHnueckue cBOiCTBa




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa
KOMITETEHIINH
I. IIpo4HOCTB: MOHATHE U METOJ OIIPEAEIICHUS
2. TBeprOCTh: MOHATHE U METO]1 OTIPEAETICHUS
3. VY napHas BA3KOCTb: IOHATHE U METOJI OTIPEIEIIEHUS
3) Kpucramnuzanus
1. Camonpoun3BosbHas Kpuctanzanus. JeHapur.
2. Hecamonpoun3BosibHast KpucTaJIM3alus. 3€pHO.
3. [Mommmopdu3zm. Ammorporus. MOHO ¥ HAHOKPUCTAILITHIL.
4) BoluepTuTh 3J€MEHTAPHYIO AYEHKY U pacCUUTaTh INIOTHOCTh YIAKOBKH
1. OLK
2. 'K
3. IK
5) AedeKThl KpUCTALTUIECKON PEIIeTKN
I. Toueunslie
2. JIunelinue
3. OOBbemMHbBIE
IIK-16
["'0TOBHOCTBIO BHITIOJHATH SKCIIEPUMEHTAIBHBIE U JTA00PaTOPHBIE UCCIIETOBAHMS, HHTEPIPETHPOBATH TOJTYY €HHBIE PE3YJIbTAThl, COCTABISATh U 3aIIHUIIATh
OTYETHI
3HaThb - BUJIBI U ITOPSIIOK UCCIIEOBAHUS; Tema 2.1. [TosryyeHue yyryHa, CTajiu, IIBETHbIX METAJIIOB.

- METOAbI U METO UK I/ICCJ'ICI[OBaHI/If/'I;
- KpUTCPUHU MOACTIUPOBAHHA, METObI
00paboTku HHPOpMALIUU

I. Kakue BemecTBa Ha3piBatoT MeTajutaMu? [lepeunciure u oxapakrepusynre
OCHOBHBIC MEPCACIIbI B METAJIITYPIUH.

2. HBCTHBIC " pCAKUC MCTAJJIbI: OCHOBHBIC cBolicTBa 1 00J1aCTh MMPUMCHCHUA.

3. Mertannudeckue MOPOIIKOBbIE MaTEpUaIIBI: CIIOCOOBI MOTydeHHs, 00pabOTKH,
JOCTOWHCTBA U HEJIOCTATKH.

4. Knaccugukamust MeTaTmuecKuX OPOLTKOBBIX MaTepPHAaIOB 10 Ha3HAYECHUIO.

5. Mertaninueckue cTeKi1a: 0COOEHHOCTH CTPOEHUS M CBOWCTB, MOJIy4YeHue, popma
U3/, 00J1aCTH IPUMEHEHMSL.

6. UyryHnsl: cocob noixy4yeHus, 00J1acTu MPUMEHEHUs, KilacCupUKaIus.

7. Cranu: ciocoObl OTy4eHUs], 00JIaCTH IPUMEHEHNS, IPHCYTCTBYIOIINE TIPUMECH.

8. Knaccudukanum craneii mo kauecTBy, XMMHUECKOMY COCTABY, Ha3HAYEHUIO.




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa

KOMITETEHIINH
Tewma 2.2 ®a3oBbie U CTPYKTYpPHBIE TIPEBpaIlleHUs B CIulaBaX. /luarpaMma cocTosiHUS
crutaBoB. CTaiu U YyT'yHBI.
I. Kakue ocHoBHBIE (ha3bl 00pa3yrores B citaBax? OxapakTepusyiTe Makpo-, MUKPO-
U CyOCTpYKTYyphl MeTauioB. KakuMu MeTo1aMu OHU U3ydaroTcs?
2. Kakue cTpykTypHbIe cocTaBistonie o0pasytorcs B cruiaBax? UTto Takoe JTukBanus?
3. Kakue ¢a3oBbie 1 CTPYKTYpHBIE NIPEBPAIICHUS MOTYT IPOUCXOIUTH B CIIIaBax?
4. Jlnarpamma COCTOSIHUS CIUIABOB: YTO MOKA3bIBAET, KAK CTPOUTCS U IPUMEHSETCS?
5. XKenezoyrnepoaucTeie CIIaBbl: ONMUIIATE (a30BbIA COCTAB, CTPYKTYPY, AUATPaMMy
COCTOSIHUSL.
Tewma 2.2. YnpaBiieHre CBOMCTBaMU CIUIABOB U U3CIIUMN.
1. OnuimTe MEXaHNYeCKOe BO3/ICHCTBHE HA CBOMCTBA BEIIECTB M MATEPUAJIOB.
2. Onummure TEpMUYECKOE BO3/ICHCTBUE HA CBOMCTBA BEIIECTB U MaTEpUaOB.
3. Onumure TepMOMeEXaHnYeCKuil criocod oOpabOTKH AJis1 N3MEHEHUs CBOMCTB
BEIIECTB U MaTepHaJIOB.
4. Onummure XUMHKO-TEPMUUECKUN cIOCOO 00pabOTKHU U1 U3MEHEHUS CBOMCTB
BEIIECTB U MAaTEPHUAJIOB.
5. Knaccugukanuu craneit mo kauecTBy, XMMHUECKOMY COCTaBY, Ha3HAYEHUIO.
6. Kakumu cnocobamu MoanuuupyroT CTpyKTypy U CBOMCTBA CTau?
7. Kak mapkupyrot cramu?

Ymets - IOCTaBUTh 3KCIIEPUMEHTAIbHYIO CEPUIO IIpumepbl TeCTOBBIX BOIIPOCOB

0 [IPEJOCTABICHHOMY IIIaHY
- CIJIAHUPOBATh U NMOCTaBUTh SKCIIEPUMEHT;
- OLIEHUBATh JIOCTATOYHOCTH U
JOCTOBEPHOCTH 3KCIIEPUMEHTAIBHBIX
JAHHBIX

B yenmpe kpucmannuueckoco ciumka npu HOPMANbHLIX YCIOBUAX OXIAHCOEHUS
obpazyiomcs:a) cToyi0vYaThle KpUCTAILIBI,

0) MEJIKO3EPHHUCTHIC KPUCTAILIBI,

B) KPHCTAJUIBI PA3TUIHON (OPMBI,

') PaBHOOCHBIE KPUCTAJLIIBI.

Aycmenum - smo...

a) TBEPJIBI pacTBOP BHEIPEHUS B ab(a-Kenese;

0) XUMHYECKOE COCTMHEHNUE JKeIe3a ¢ YIIepoIioM;




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa
KOMIETEHINH
B) TBEP/IbI paCTBOP BHEAPEHUS B TaMMa-Kelle3e;
') OAHOPOJHAsI MEXaHUUecKasi CMech (peppuTa U LIEMEHTHUTA;
1) BCE BBIIIETIEPEUHUCICHHOE.
U3 nudicenpugedenHvlx KauecmeeHHOU KOHCMPYKYUOHHOU CIATIbIO ABIAEMCs CMailb:
a) Y10A;
0) Cr5cm;
B) A 12;
r) 45;
1) SXHM.
B 6enom uyeyne yenepoo cooepacumcs 6 guoe ...
a) MJIaCTUHYATOro rpadura;
B) XJIONIbEBUAHOTO IpaduTa;
0) IIEeMEHTHTA,
I') LIapOBUHOTO rpaduTa.
Mapka uncmpymenmanvrou necupogsannou cmanu cocmasa 0,5% C, 0,8% Cr,
1,4%Ni,
0,8% Mo - smo...
a) SXHM;
6) 05XHM;
B) SXH;
r) 05XM.
Bnaners HaBbIKaMU U METOAMKaMH 0000IIeHUS 1. IMosy4yeHue yyryHa, cTaju, HBeTHbIX MeTAJLIOB.
pe3ybTaTOB PELICHHUS, I. UyryHsl: crioco0 NOIydeHHUs.
AKCHEPUMEHTAIbHON JESTENbHOCTH; 2. Cranu: criocoObl MOJTy4eHusl.
IIpUeMaMHU SKCIIEPUMEHTAIILHOTO U3y4YeHHUs; | 3. Menp: criocoObl MOTy4EHUS.
METO/IMKOMN MPOBEJCHMS TEXHOJIOTUYECKHUX | 2. JlnarpaMMbl COCTOSIHMS ABOWHBIX CILIABOB.
SKCIEPUMEHTOB B J1a00pAaTOPHBIX yCIOBUX | 1. JlnarpamMma ¢ HEOrpaHU4YEHHON PaCTBOPUMOCTBIO
Y MHTEpIIPETALUU PE3y/IbTaTOB 2. C sBTETHKOMN
3. C orpaHM4eHHOI pacCTBOPUMOCTHIO
3. da3o0Bble U CTPYKTYPHbIE NpeBpanieHusi B cruiapax. CTajau M YyryHbl.




CrpyKTypHBII

AIIEMEHT [Tnanupyemble pe3yabTaThl 00ydSHHS OreHOYHBIE CPECTBA
KOMIETEHINH
I. AycteHurt u ¢peppur
2. [lepnutr 1eMeHTUT
3. JleneOyput u rpadut
I1CK-6.2
CriocoOHOCTHIO BRIOMPATH TEXHOJIOTHIO POU3BOJICTBA PAOOT MO 00OTAIIEHHUIO MOJIE3HBIX UCKOMIAEMBIX, COCTABIISITh HEOOXO UMY JIOKYMEHTAIIHIO
3HaThb - COBPEMEHHBIE TEXHOJIOTUU Tema 3.1. Crekio

(dbopMHUpOBaHUSI U3ICTHI U3
KOHCTPYKLIMOHHBIX MaT€pUAJIOB;

- COBPEMEHHBIE CIIOCOOBI MOITY4YEHUs
MaTepUaJIOB C 3aJJaHHBIMU
AKCIUTYaTallMOHHBIMU CBOWCTBAMU;

- CTPOEHHUE U CBOMCTBA MaTEpPHAJIOB,
IIPUMEHSIEMBIX B TOPHOM JI€NI€, CYIITHOCTD
SIBJICHUH, IPOUCXOALINX B HUX B YCIOBUSAX
AKCIUTyaTaluy U3AETUN.

1. Crekiio, cocTaB, CTpOEHHUE.

2. Knaccugukamms crexour.

3. OnTHyeckne CBOMCTBA CTEKOJ.

4. Juarpamma ¢a3oBbIX IEPEXOJ0B B KPEMHE3EME.

5. Bunp! neexToB cTeko.

6. Crnioco0bl mosty4eHust 1 00pabOTKH CTEKOJI.

Tema 3.2. Heopranuueckue CTpOUTEIbHbIE MaTEPUAIIbI

I. Uro HazpiBaeTcst 0eToHOM? OXapaKTepu3yiiTe KOMIIOHEHThI OETOHA: UX POJIb,
TpeOoBaHus K KauecTBY. ONUIINTE CTPYKTYpYy OeTOHA.

7. CrnennanbHble 100aBKH, BBOAUMBIE B OETOH: Ha3HAYEHHUE U IIPUMEPHI J00aBOK.
8. Knaccugukanuy 6eTOHOB 10 IIIOTHOCTH, CTPYKTYPE U BHJY BSOKYIIUX BEIECTB.
9. Knaccugukarum 6eTOHOB 10 BUTY 3aIOJTHUTEINS, YCIOBUSM TBEPACHUS U
Ha3HAYCHMUIO.

10. TpeGoBanwust kK 6eTOHAM U OETOHHBIM CMECSIM.

1.
12.

CunukaTHble MaTepHUAIIbl U U3/IENINS aBTOKIABHOIO TBEPICHUS.
CrpoutenbHble PACTBOPHI: BUbI, IPUMEHEHHE.

Tema 3.3. Pa3zpeIxsieHHbIE, JUCTIEPCHBIE U KAMEHHBIE MaTE€pHaJIb

1. JlaiiTe onpeneneHrne ropHbIM OpoJiaM U MuHepanaM. Kakue reHeTHYeCKUe TUTIbI
rOpHBIX NOpoJ Bbl 3HaeTe? [IpuBeauTe npumepsl TopHbIX opoA. Kak ucnonb3yrores B
HapOJHOM XO3SIIICTBE TOpHBIE MOPOABI?

2. [Tpupoanbie KaMeHHbIE MaTepUaibl: 00J1acTH UCHOIB30BaHUs, JOCTONHCTBA U
HEJO0CTaTKU.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIE CpesicTBa

3. Ilepeuncnure BUbI 00paOOTKU MPUPOJIHBIX KAMEHHBIX MaTEpUAJIOB U NIEPEUUCINTE
COOTBCTCTBYIOIINEC UM I'OTOBBIC U3ICIIUA.
4. Kak npousBozsrces ynapHast 1 abpa3suBHasi 00pabOTKH KaMEHHOro Matepuasia’?

Kakue nomxydarot gaxtypsl kamHs1? KakoBbl 00J1aCTH HCTIONIB30BaHMsI 00paOOTaHHOTO
KamHs1?

5. [epeuncnure criocoObl U3rOTOBICHHUS TPUPOIHBIX KAMEHHBIX MaTepHajIOB U
MOJTy9aeMble BUJIBI U3IICIIHI.

6. Oxapakrepusyiite rpy0000paboTaHHbIe KAMEHHBIE U3CIIUS U 00JIaCTU UX
npuMeHenne. Kakue TpeOoBaHUs MPEABABISIOTCS K TOTOBOMY IPUPOIHOMY KAMEHHOMY
Marepuany?

7. [Touemy npoucxoauT paspylieHue KaMeHHBIX MaTepuanoB? Kakue mpumMeHsoT
METO/IbI 3aIIUTHl KAMEHHBIX MaTEPHAJIOB OT Pa3pyIICHHs?

Tema 3.4. ITonnmepHble MaTepUabl

1. CocraB, cTpo€HHE U CTPYKTYpa MOJIMMEPHBIX BeriecTB. Knaccudukarius mo
XUMHUYECKOMY COCTaBy OCHOBHOM LIETIH.

2. Bunel cBsi3elt B MakpoMoJIeKyiax noJuMepHbIX BenlecTB. Kitaccugukanus mo
XUMHUYE-CKOMY COCTaBY COCTABHBIX 3BEHbBEB.

3. OpnHOpOIHBIE IOJMMEPHBIE BEIIECTBA U COOCTBEHHO MOJUMEPBI: CTPOEHUE, IPOUC-
XO0XJCHHUE.

4. ®U3NYECKOE COCTOSHUE MTOJIMMEPOB.

5. Opranuyeckue NoJMMEpPHbIE MaTEpUaJIbl: IPUMEPBl MATEPHAJIOB, CBOMCTBA U
001acTH IPUMEHEHUSI.

6. Heopranuueckre nojmMepHbsle MaTepuaibl: IpUMEPb MaTepUaioB, CBOMCTBa 1
00J1acTH TPUMEHEHUSL.

7. [TonumepHsle TUIaCTUYECKHE MaTepHalibl (IJIaCTMACCHI): COCTAB, XapaKTEPUCTHKA

MaTCprajIoB U HW3JIeIUM Ha UX OCHOBE.

Tema 3.5. Kepamuka
1. Knaccugukaims kepaMuKu.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIE CpesicTBa

2. [Tonyuenue kepamMHKH.
3. CBolicTBa KEpaMHKHU.
4. [IpuMeHeHne KepaMUKH.

Tema 3.6 [IpeBecHble MaTepHabl

2. CBolicTBa ApEBECUHBI.

Marepuaisl U3 IpEeBECHHBI.

3amuTa ApeBECUHbI OT YBJIAXKHEHU S, 3aTHUBAHNS U BOCIUIAMEHEHUS.
JIOCTOMHCTBA IPEBECHHBI.

bk w

Tewma 3.7. [1nenkooOpa3zyrolye 1 CMa30YHbIe MaTePUAITbI

I. Kakue marepuaiibl Ha3bIBAIOTCS «IUIEHKOOOpa3yromummu»? Kakue rpymnmnbl
IJIEHKOO0Opa-3yIoIuX MaTepuanoB Bbl 3HaeTe? KakuMu 0OCHOBHBIMU IOTPEOUTEIBCKUMU
CBOMCTBaMH OHU JIOJKHBI 0071a1aTh?

2. OxapakTepu3yiTe KiesIre MaTepualibl, UX Ha3HauYe€HHUEe U 00J1acTh
MCTIOJIb30BAHUSI.

3. OxapakTepu3yiTe TepMETHKH, NX Ha3HAYCHHUE U 00JIACTH UCTIOIH30BaHUS.

4. OxapakTepu3yiTe JaKOKpacOYHbIE MaTepHaibl, UX Ha3HaYeHHE 1 00JIacTH
MCTIOJIb30BAHUSI.

5. Kakne MaTCpHrabl HA3BIBAIOTCA «cMa3ouHbeIMUY? Kakue BHUJbI CMa304YHbBIX
MaTepHUajIoB Bbl 3HaeTe?

6. KaxoBrbl o0actu MNPUMCHCHUA CMA30YHbIX MACCJI, IIJIACTUYHBIX CMAa30K, TBCPAbIX

CMa-304YHbIX MAaTCpUaAIOB, CMAa309YHO-OXJIAKAAOIIUX )KI/I,ZIKOCTef/'I?

Tema 3.8. Bspxyniue marepuaiibl

1. Kakue BemiecTBa Ha3bIBAIOTCS «KMUHEPAJIIbHBIMU HEOPTraHUUECKUMHU BSKYLLIUMI ?
KakoBa B 0011eM cirydae TeXHOJIOTHS UX noiaydeHus? Kakue marepuanbl H3roTaBauBaoT
Ha UX OCHOBE?

7. Kakne ¢pu3nko-XuMHUecKue MpoLecChl MPOUCXOAAT C MUHEPATbHBIMH
HEOPraHNMYECKUMHU BSDKYIMMU B IPOIIECCE UX MCTIOJIb30BaHusA? Kakylo CTpyKTypy




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIE CpesicTBa

IIpeJICTaBIsIeT COO0M IIEMEHTHBIN KaMEeHb OCJE TBEPAECHUS?

8. Kakue BspKyIne Ha3bIBaloTCs «BO3AYIIHbIMUY? HazoBUTE IpyNIibl BSOKYIIUX 110
XU-MHYECKOMY COCTaBY.

9. Kakue BspKylne Ha3pIBaloTCs «rupaBandeckumm»? HazoBuTe rpynimsl BSOKYIIUX
10 XUMHYECKOMY COCTaBY.

10. Kakue BsoKyIMe Ha3bIBalOTCA BSDKYIIMMU aBTOKJIABHOTO TBepAeHuA? M3 kakux
OCHOBHBIX 4acTel OHHM COCTOST?

1. UYro Takoe «noptiananeMenT»? Kakue Bubl MOpTiIaHlIEeMEHTa Bbl 3HaeTe?
KaknMu noTpeOuTeIsCKIMH CBOMCTBaMH OH 00JaaeT?

12. Urto Takoe «TrJIMHO3eMUCTHIN ieMeHT»? KakuMu noTpeOUTenbCKUMU CBOMCTBAMHU
oH oOnagaer?

13. Kakue 11eMeHTBI Ha3bIBAIOTCS PACHIMPSIOIUMUCS U Oe3ycanounbiMu? Kakumu
no0aBKaMH PETYIUPYIOTCS 3TH CBOMcTBa ieMeHTa? KakoBbl 001aCTH MPUMEHEHUS STHX
LEMEHTOB?

14. C KaKoii 1eJIbI0 UCTIOIB3YIOTCS Pa3INdHbIe T0OABKH JIJIsl IEMEHTOB?

15. MeToap! 3alUTHl HEMEHTHOTO KaMHs OT KOPPO3HH.

Tema 3.9. Pe3unoBbIe MaTepHabl

I. Kakue marepuaiibl Ha3bIBaIOTCS «pe3MHOBBIMU»? Kakoii cocTaB HMEIOT PE3NHOBbIE
MaTepuabl?

2. Knaccugukamust pe3nHOBBIX MaTEpHAJIOB M0 HA3HAYEHHUIO U 0071aCTH MPUMEHEHUSI.
3. Kakue BeliecTBa Ha3bIBalOTCS «OPraHUUYECKUMHM BSKYILIMMU BELIECTBaMI» ?
[lepeuncnure OCHOBHBIE BU/IbI OPTraHUYECKUX BSYKYLIUX BEILIECTB.

4. Kakue marepuaiibl U3roTaBIMBalOT HA OCHOBE OPraHMUYECKUX BSDKYIIMX BEIIECTB?
O06nacTu MX UCIIOJIB30BaHUS?

YMmeTn

- OIIPEAETATh BO3MOXKHBIE 00J1aCTH
palMoOHaIbLHOTO IPUMEHEHHSI COBPEMEHHBIX
KOHCTPYKLIMOHHBIX MaT€pUAJIOB;

- IPUMEHATH 000pyJOBaHUE U TPUOOPHI
JUIsl aHAJIM3a CTPYKTYPBI U CBOWCTB

IIpumepsbI TECTOBBIX BOMPOCOB

Buvicokou mennouzonayuonnoii cnocooHocmbio U Xopouwiel Niagyuecmvio 001a0arom
NIACMMACCyl MUnd...

a) TOJIMaMU/IOB;

0) TIEHOILIACTOB;




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa
KOMITETEHIINH
MaTepUasoB; B) CJIIOMCTBIX IJIACTMACC;
- OLIEHUBATh MOBEJICHUE MaTepuaia u I') OpraHMYEecKOTo CTEKJIa.
IIPUYMHBI OTKA30B JeTajeil MallluH npu OO0HUM U3 He0OCMAamKo8 NIACMMACC AGNACMC:
BO3JICHICTBUY HA HUX Pa3IMYHbIX a) IMJIOXUE IUAIEKTPUIECKHE CBOMCTBA;
AKCIUTYyaTaIllHOHHBIX (DAaKTOPOB. 0) HU3Kas yAeIbHAs MPOYHOCTD;
B) IIOXast TEXHOJIOTUYHOCTD, CJIOKHOCTH MepepabOTKH B U3/IEITHE;
T') [I0JI3Y4ECTh;
1) HET BEPHOT'O OTBETA.
Mamepuanamu ons u301AYUU MOKONPOBOOAWUX YACTEL ABTAIONICAL. ..
a) IPOBOTHUKH,
0) MarHUTHBIE;
B) JUDJIEKTPUKHU;
I') IOJIYTIPOBO/IHUKH;
1) BCE BbIIIENIEPEUHCICHHbIE.
Bnaners - METOJaMH BBIOOpA MapaMeTpOB 4. VYipaBieHue CBOMCTBAMU CIUIABOB U U3JIEIHM.
TEXHOJIOTMYECKOr0 IIpoLecca u3roTosieHus | 1. Onummure MEXaHUYeCKUI 1 TEPMOMEXaHUYECKUN cITOcO0 BO3/AEHCTBUE HA CBOMCTBA
KOHCTPYKIIMOHHBIX MaTEPHAJIOB C BE-1IECTB U MaTEPUAJIOB.
3aJJaHHBIMH CBOMCTBAMH; 2. OnuimTe TEPMUIECKOE BO3ICHCTBIE HA CBOMCTBA BEILIECTB U MaTEPUAJIOB.
- HaBbIKaMHU BbIOOPA MAaTEPHAIOB U 3. Onummure XUMHKO-TEPMHUECKUN cI0C00 00pabOTKHU U1 U3MEHEHHS CBOMCTB

croco0oB ux 00pabOTKH B 3aBUCUMOCTHU OT
MIPEIbSABISEMBIX TPEOOBAHNUI;

- HaBbIKaMH1 COBPCMECHHBIX METOJI0B
aHaJIn3a CTPYKTYPBI U ONIPCACICHUA
MEXaHUYECKUX CBOMUCTB MaTCpHrajoB.

BEILIECTB U MaTepUaJIOB.




0) Ilopsiiok mnpoBeleHUs] NMPOMEKYTOYHON AaTTeCTALMHM, IOKA3aTeJM H KpPUTEPHH
OlleHMBAHUSL:

[IpomexyrouHas arrectanuss Mo JucUUIUIMHE «KOHCTPYKIMOHHBIE M MHCTPYMEHTAJIbHbIE
MaTepuagbl B TOPHOM Ji€Jie» BKJIIOYAET TEOPETUYECKUE BOMPOCHI, IMO3BOJISIOIINE OLEHHUTH
YPOBEHb YCBOEHHUSI 00YYaIOIIMMUCS 3HAHUM, U MPAKTUUYECKUE 3aJaHUs, BBISBISAIOUIUE CTEIEHb
c(OpMUPOBAHHOCTH YMEHUH U BJIaJICHUH, IPOBOJAUTCS B popMe 3aueTa.

3aueT 1o JaHHOW JUCLMILIMHE MPOBOJUTCS B YCTHOM popme.

Iloka3aTenu M KpUTepUM OLICHUBAHUSA 3a4eTa:

— Ha OULEHKY «3a4TeH0» OOydaloluics JAEMOHCTPUPYET YpPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMII OT BBICOKOTO 0 MOPOrOBOIrO, JEMOHCTPUPYET 3HAHUE ydyeOHOro Mmarepuala,
HAaBbIKU BBITIOJHEHUS] IPAKTUYECKUX 3aJaHUI.

— Ha OIICHKY «HE 3a4TeHO»— OOy4YalIIHiics IEeMOHCTpUpyeT 3HaHus He Oosee 20%
TEOPETUYECKOr0 MaTepuana, [OMYCKaeT CYLIECTBEHHbIE OLIMOKH, HE MOXET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HaBBIKU BBITIOJHEHUS MPOCTHIX 3aJaHUM.



