Muuncreperso oGpazosauns u naykn Poccuiickoit Menepaunun

DenepanbHoe rocyAapeTBeHREOE GIOKETHOE 00pa3oBaTENLHOE YUPEIKIACHHE
BLICIIEro oOpazoraHus

«MareHTOrOpCKHii roCyAapeTBEHHEIN TEXHHIECKHH yHABEpCHTET
um. I.M. Hocosan

YTBEPKIAIO

JIMpeKTOp HHCTHTYTA METATYPriHy,
MAHHOCTPOCHHS U
_ MarepHanoobpaborku

e ST S
e RS A.C. Casrron
«11» centabps 2017 r.

PABOYAS TPOIPAMMA JUHCHHIIIMHBIL (MO/LY.JI51)

MALITHH; bHBIE MATEPHAJIBI

Hanpagnenue noarotoBku (CreuuansHoCTs)
15.03.0] Mawunocmpoenue

Hanpagsnennocts (npoduns) mporpamue:
Mauwnvr u mexnonozus o6pabomxu Memario6 daerenuem

VpoBeHs BRICIIEr0 00pa3oBaHms
baxanraspuam

TTporpaMma noaroToBku
Axademuveckuii baxaracpuam

Dopma 0byueHnsn
Ounas

Uucturyr  Metanaypritn, MAaIIHHOCTPOCHHS ¥ MaTepHanooGpaboTkn

Marumsst 1 TexHONOrHH 06paboTKY AaBICHHEM H MAITHHOCTPOCHHS
2

4

MarauToropck
2017



Pabouas nporpamma cocrapnena sa ociose ®I'OC BO no wanpasnesnio 15.03.01
Mammnoctpoenne, yreepaaernoro npukazom MOuH P® ot 3 cenabps 2015 r., No957.

PaGouas nporpamma pacemortpena u ogoOpeHa wa 3acenanum Kadeapsl MaumMe w
TexHonorni 00paborkn aasnennem n mammHocTpoenns 31.08.2017 r., nporokon Nel.

3as. kadeapoit MuTOZlquéz‘ — / C.H. Mnaros /

PaGouas nporpamma omobGpena meromuueckoif kommccumeit UMMuM 11.09.2017 r.,
nporokon Nel,

-— 4__‘ i —
ﬂpcnccnam/ .C. CaBusion /

Pabouast nporpamsma cocrasieHa: K.T.H., 101eHTOM A.B. Spociasuessim

Y

Penensent: K.T.H., IOoueHT kad, mexanuxku / M.B. Xapuenxo /

Lag




JIHCT perHCTpanEH H3MEHEHHH

Ne | Pasgen Kpatkoe  comepxamme | Jara, — Ne| IToxmsce sas. kageapo
T | TPOTPaMMEl | HSMEHSHER JONOIHSHHA | JPOTOKOIa
33CeTaHKA
Kadeapr
1. | Pasgex§ AxTyammsamss yaeOHQ- [ 31.08.2018r o B
METOIHISCKOTO H|.Nel 75@-‘
HEQOPMAIHOKHOI0
ofecniegsHIR
2. | Paxsgex® AKTY2THI IR 31.08.2018r R
MaTEPHATHHO- - Nel 75_. ST
TEXHWIECKOTO
odecneusHnA
3. | Pasaen 8 AxTyammsammz yuebHg- | 09.10.201%r . .
METOIHISCKOro H|.N2 7-5 SN, ey
HE(OPMAIHOHHOT O
obecniegeHux
4. | Pasgex 9 AKTY2TH3 0% 09.10.201%r ==
MaTEpHATHEO- N2 e ———
TEXEHYIECKOT0
obecmeuerus
Pasgen 8 AxTyammsamms yuedEg- | 09.09.2020r e
3. METOIHISCKOr0 H|.Nel b, | S,
HEQOPMAIHOHHOTO

obDecneusHHA




1. eau ocBOeHMS TUCHHUIIMHBI (MOILYJIfA)

Henn DOMKHBI COOTBETCTBOBATH KOMIIETEHIMSIM, (OPMUPYEMBIM B Ppe3yibTaTe OCBOCHHS
JTUCIUILTAHBI (MOJTYJIS).

Hensimu ocBoenust aucuuruinnbl (Monyisi) MAILLTMHOCTPOUTEJIBHBIE MATEPHAJIBI
ABJISIETCS: TOJIyY€HHUE 3HAHUU TI0 CBOWCTBAM COBPEMEHHBIX MAaTEpHUajoB, MPUMEHSIEMbIX B
MAaIIMHOCTPOCHUU;  OBJIAJICHUE  JIOCTATOYHBIM  YpOBHEM  OOIIENpO(ecCHOHATBHBIX |
npoheCCHOHATBHBIX KOMIIETeHIIMH B cooTBeTcTBUU ¢ TpeboBaHmsiMu ®I'OC BO mno HampaBieHHIO
noaroToBku (cnemuansHoctn) 15.03.01 - MAIIIHUHOCTPOEHUE.

3amaun WM3y4YeHHs AWUCHUIUIMHBI COCTOAT B OCBEIIEHHM: PA3IMYHBIX MAITMHOCTPOUTEIBHBIX
MaTepHajIoB, KOTOPBIE HCIIOIB3YIOTCSA B HACTOSIIEE BPeMs IIPU IPOU3BOACTBE PA3THYHBIX U3/ICTHIL.

2. MecTo IMCHMIUIMHBI B CTPYKType 00pa3oBaTe/ibHOH MNPOrpaMMbl HOATOTOBKH
O0akanaBpa

Huctumumnaa «MALLTHHOCTPOUTEJ/IBHBIE MATEPHAJIBDy Bxogut B muki OIIIl B1.b.18
o0Opa3oBaTeNbHOM MPOrpaMMbl [0 HANpaBICHHUIO MOATOTOBKHM (cmemmanbHocTh) 15.03.01 -
MAUIMHOCTPOEHHE.

Jns n3ydeHUs] TUCHMILIMHBI HEOOXOOUMBI 3HAHHS (YMEHHS, HaBBIKH), c(hOpMUpPOBAHHBIE B
pesynbTaTe u3ydeHus Kypcos 6a3oBoit uactu: Hoctpanusiil 361k (b1.5.02), @unocodust (b1.5.03),
Oxonomuka (b1.5.04), IIpaBoenenne (b1.5.05), beszomacnocts xusnenesrensHoctu (b1.5.08),
Maremaruka (b1.5.09), ®usuka (b1.5.10), Conpotusnenue marepuanos (b1.5.15), Teopus mamun
u mexanu3MoB (b1.b5.16), Dnekrporexnuka u snekrponuka (b1.5.17).

3nanus (yMEHUs, HaABbIKH), TOJy4YEHHBbIE TNPU H3YyYCHUH JAaHHOW JUCHUIUIMHBI OYyIyT
HEOOXOIMMBI KaK MPEIIIeCTBYIONINE ISl CIeIYIOMUX AUCIHUILIHH: TeXHOIOrus KOHCTPYKIIHOHHBIX
matepuaios (b1.5.19), Metposnorus, crannaptuszanusi, ceptudukamnus (b1.5.21), BoccranoBienne u
ynpounenue aeraneid mamwmeH (b1.B.02), Merannosenenue B capke (b1.B.04), IIpousBoactso
cBapubix KoHCTpykimi (B1.B.05), Teopus cBapounsix nporneccoB (b1.B.06), Texnomoruueckue
OCHOBBI cBapkH miuaBieHueM u gasienueM (b1.B.08), OctaTounslie HanpskeHUs U 1edopmanuu npu
ceapke (b1.B.11), J[eranu wmammua (b1.B.13), Cpapounsie © HamIaBOYHBIE MAaTEPHAIIBI
(b1.B.[1B.02.01).

3. Komnerenuun odyuaiouierocsi, popmupyemblie B pe3y/ibTaTe 0CBOCHUS JMCHUIIIMHBI
(MoayJisl) M IJIAHMPYEMbIe Pe3yJIbTAaThl 00y4YeHust

HJuctmnmuua  «MAUIUHOCTPOUTEJIBHBIE MATEPHAJIBl»  GopmupyeT clieayroime
OOILEKYIbTYpHBIE M TPO(ECCHOHATbHBIE KOMIIETEHIHH!

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUS

KOMIICTCHIIN

Kona u conep:xxanune komnerenunu - OIIK-4 ciocoOHOCTBIO OCYIIECTBISATH AKCIEPTU3Y
TEXHUYECKON JOKYMEHTALUU

3HaThb HOPMATUBHBIC TOKYMCHTEI, BUAbI HOBBIX MAIIIMHOCTPOUTCIIbHBIX MaTCPHAJIOB

YMeThb MMPOU3BOJUTE OHLCHKY JOKYMCHTAIWH, HaHpaBHeHHOﬁ Ha HCIIOJb30BAaHUC
HOBBIX MAlIIMHOCTPOUTCIILHBIX MATCPUAJIOB

Brnanets METOJJaMH aHaIn3a TEXHUISCKOMN JOKYMCHTAIIUN

Kon u comepkanue wxommerenmun — IIK — 10 ymeHueM mnpuMeHSATh METOABI KOHTPOJIS
KauecTBa u3Jenuid 1 00BEKTOB B cepe MpodecCHOHATBHON ASSITEeNbHOCTH, TPOBOJAUTH aHATH3
NPUYHH HAPYIICHHH TEXHOJOTHYECKUX TPOILECCOB B MAIIMHOCTPOCHHH W pa3pabaThiBaTh
MEPOIPUATHS 11O UX HPERYITPEKICHUIO

3HaThb CYITHOCTh OPTaHHU3AIUU PAOOTHI 110 COBEPIICHCTBOBAHUIO BHIMTYCKAEMbIX
U3 Ienni

YMeThb MIPUHUMATD UCTIOTHUTEIIbCKUE PEIICHUS B 00JaCTH MOJICPHUBAIIHH,
YHU(UKAIMHU BBITYCKAEMBIX M3JIEIUN

Brnanmets MeToAaMH, 00eCIIeYNBAIOIIMMH Al TAlliI0 COBPEMEHHBIX CUCTEM YITPaBICHUS
Ka4eCTBOM BBIITYCKAEMOU NPOAYKIIMU




CTpyKTypHBI
JJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS

KOMIICTCHI UM

Kon u conepxkanue kommnereHunu - IIK-11 cocoOHOCTRIO 0OecrieunBaTh TEXHOJIOTHYHOCTH
U3JIENMiA W TPOLECCOB WX HM3TOTOBIICHUS; YMEHHUEM KOHTPOJIHPOBATH  COOIIOJICHUE
TEXHOJIOTMYECKON JUCIUTUIMHBI IPH U3TOTOBJICHUH W3ICITHMA

3HaTh BU/IbI [IPOU3BOJICTBA HOBBIX BUJIOB IIPOAYKLIUN

YmeTh IIPUMEHSTh MAIIMHOCTPOUTENbHbIE MaTepuanbl B MAIIMHOCTPOUTEIBHOM
IIPOU3BOJICTBE

Brnaners METOAAMU aHajM3a U O000OLIEHHs] pPe3yJbTaTOB IPUMEHEHHMsS HOBBIX
MaTepHualoB

Koxn wu cogepxkanue xommnerenumu - IIK-17 ymenuem BbIOuMparb OCHOBHBIE U

BCIIOMOTaTeIbHbIe MaTepUaIbl U COCOOBI pealn3aluid OCHOBHBIX TEXHOJIOIMYECKHX IPOLECCOB
U MPUMEHSTh NPOTPECCUBHBIE METOJbI AKCIUTyaTallMM TEXHOJIOITMYECKOT0 OOOpYyHOBaHUS IPU
U3rOTOBJICHUM U3[CIIMIA MAIIUHOCTPOCHUS

3HaThb CYIIHOCTDb pa3pa60TKH MCETOAUYCCKUX U HOPMATUBHLIX TOKYMCHTOB

YMeTh IMPUMCHATH HOPMATHBHBIC JOKYMCHTBI B IIPOBOJAUMBIX NCCJICJOBAHUAX

Bnanets MCTOJaMU IIPOBCIACHHA MepOHpI/IHTI/Iﬁ IO pcajiM3alun IMPOCKTOB B obnactu
MAallIMHOCTPOCHU S

Kon u copepxkanue wxommerenuuu - IIK-18 ymenuem npumeHSTh METOABI CTaHAAPTHBIX
WCIIBITAaHUH TI0 ONPEIEICHUIO (PU3NKO-MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYECKUX TTOKa3aTenen
HCIOJIb3YEMBIX MaT€PHAJIOB U TOTOBBIX H3JIEIHIA

3HaTb CYIIHOCTB IMPOBCACHUA Pa3JIMIHBIX HUCIBITAaHUN
YMeTh MMPOBOAUTDL UCIIBITAHUS Ha OIPCACIICHUC (I)I/ISI/IKO'MGXQ.HI/I‘{eCKI/IX CBOICTB
Braanets MCTOAbI MTPOBCACHUSA PA3JIMIHBIX HUCIBITAaHUHN




4. CTpykTypa M cofep:kaHue JUCHUNINHBI (Moayas) MAIIIUHOCTPOUTEJIBHBIE MATEPHUAJIBI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISICT S 3a4eTHBIX exunuil 180 akaa. 4acoB, B TOM YHUCIIE:

— KoHTakTHas pabota — 99,9 yacos;

— ayautopHas —96 yacos;

— BHeayauTopHas — 3,9 akaJl. 4acos.

— caMmocTosTeNbHas padota — 44,4 vaca;
— TIOJATrOTOBKA K dK3aMeHy — 35,7 Jaca.
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1.Tema «MeTanmnuyeckue CIiiaBbh) 4 4 4 4 5,5 |Uzyuenue JINTEPATYPHI, OIIK-4 -3yB
MOJIrOTOBKA KOHCIIEKTA, JTOKJIAja, . IIK - 10-
YcTHbIl onpoc. 3amuTa
Ipe3eHTaluu Wik pedepara. 3yB
1a00paTOPHBIX U
[TonroroBka K 51aGOpaTOPHBIM U [1K-11-3yB
MPAaKTUYECKHUX padoT.
MIPAKTUYECKUM paboTam. [1K-17-3yB
I1K-18-3yB
2. Tema «Metamnel U cIUIaBel ¢ 0coObIMU| 4 4 4 4 5,5 |Uzyuenue JIUTEPaTypHI OIIK-4 -3
2
CBOWCTBaMM» MOJIrOTOBKA KOHCIIEKTA, JTOKJIAJa, . IIK - 10-
YcTHbIl onpoc. 3amuTa
Ipe3eHTaluu Wik pedepara. 3yB
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MPAaKTUYECKHUX padoT.
MPaKTUYECKUM paboTam. [1K-17-3yB
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3. Tema «Kepamuueckne Matepuaib 4 4 4 4 5,5 |U3yuenue JIUTEpaTypHl, . OIIK-4 -3yB
YcTHbIN onpoc. 3amuTa
MOJIrOTOBKA KOHCIIEKTA, JTOKJIAJa, IIK - 10-
71a00paTOPHBIX U
npe3eHTaluu Wik pedepara. 3yB
MPAKTUYECKHUX PadoT.
[TonroroBka K 51a6OpaTOPHBIM U I1K-11-3yB
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MPaKTHYECKUM paboTaMm. [1K-17-3yB
I1K-18-3yB
4. Tema «KOMITO3UIIMOHHBIE MAaTCPHAIIBI 4 4 4 4 55 H3ydenue JINTEPaTYPHL, OIIK-4 -3yB
P y4 paTyp y
MOATOTOBKA KOHCTICKTA, AOKIAMA, [ vy oo me IIK - 10-
npe3eHTalMu WM pedepara. 1360 aT]i)) H'HXH; 3yB
[ToaroroBka k 1a0OpaTOPHBIM M . aKTH‘P;eCKEIX AGOT [1K-11-3yB
IIPAKTUYECKUM paboTam. P P ' [1K-17-3yB
I1K-18-3yB
5.Tema «HaHOCTPYKTYpHEIE MAaTEPHAIBI») 4 4 4 4 55 N3yuenue JINTEPATYPHI, OIIK-4 -3yB
PYKTYP P y4 paTyp y
MOATOTOBKA KOHCNIEKTA, AOKNAMR,| o oo g I[IK - 10-
Npe3eHTalMu WM pedepara. 1360 aTIz) H'HXH 3yB
[ToaroroBka K 51aGOpaTOPHBIM U HpaKTI/I‘P;eCKII:/)IX pabor [1K-11-3yB
MPaKTUYECKUM paboTam. ) [1IK-17-3yB
I1K-18-3yB
6. Tema «O06mmas xapakrepuctuka| 4 4 4 4 55 HNzyuenune JINTEPATYPEL, OIIK-4 -3yB
PaKkTep y4 paTyp y
HAaHOMAaTEPHAIIOB MOATOTOBKA KOHCTICKTA, AOKIAN, | vy ot onpoc. 3amuta I[IK - 10-
nmpe3eHTanMu  wid  pedepara. na6opaTopﬁ51x u 3yB
[ToaroroBka K 51aGOpaTOPHBIM U HpaKTHIECKHX paboT [1K-11-3yB
MPaKTUYECKUM paboTam. ) [1K-17-3yB
I1K-18-3yB
7. Tema «IIpuMeHeHe HaHOMATEPHUAIIOBY 4 4 4 4 55 Nzyuenue JIATEPATYPEI . OIIK-4 -3
p p i PATYPEL v rwait orpoc. 3ammura e
MOJIrOTOBKA KOHCIIEKTA, JTOKJIAJa, 1a6OpATOPHBIX 1 K - 10-
Mpe3CHTAllMA  WIIN edepara. 3
P H pegep MPAaKTUYECKUX padoT. B
[ToaroroBka K J1aGOpaTOpHBIM U I1K-11-3yB
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Pasznen/ tema
JIUCLIUIUINHBI

Cemectp

AynutopHas
KOHTaKTHasi pabota
(B akaj. yacax)

JICKIITUH

nmabopar.
3aHITHS

IIpaKTHU4.
3aHATUA

CamocrosTeabHas
baboTa (B aKaJI. 9acax)

Bun camocrostenpHon
paboThI

dopMa TEeKyILIEero KOHTPOJIA
YCIIEBAEMOCTH U
MIPOMEXKYTOUYHOM aTTECTALNU

OJ1 U CTPYKTYPHBIH

DJICMCHT
KOMIICTCHIINH

K

MPAKTUYECKUM paboTam.

[1K-17-3yB
I1K-18-3yB

8. Tema «CuHTETHUECKIE
MaTepUaIbDy

CBEPXTBEPbIE

o
©

N3yuenue JIUTEpaTypHl,
NOJrOTOBKA KOHCIIEKTA, JTOKJIA/a,
npe3eHTalMu Wik pedepara.
[ToaroroBka K 1a00OpPaTOPHBIM H
IIPAKTUYECKUM paboTam.

VYcTHbIl onpoc. 3amuTa
1a00paTOPHBIX U
MPAaKTUYECKHUX padoT.

OIIK-4 -3yB
IIK - 10-
3yB

[1K-11-3yB
[1K-17-3yB
411K-18-3yB

Hroro 3a cemectp

32

32/141

32/141

44,4

HToro no pucuuMijinae

32

32/141

32/141

44,4

IoaroroBka K 3K3aMeHy

IIpoMe:XyTOYHBIN KOHTPOJIb
(Ix3ameHn)

OIIK-4 -3yB
IIK - 10-
3yB

[1K-11-3yB
[1IK-17-3yB
I1K-18-3yB




5. OoOpa3soBaTenbHble © HHPOPMALMOHHbIE TEXHOJIOTHH

Jis  peanuzanMy  TPEAYCMOTPEHHBIX  BHJAOB  y4eOHOH  pabOTBI B KadecTBe
oOpasoBarenbHbIX TexHOJorui B mpenogaBanuu nucuuiuiniibl MAIIIMHOCTPOUTEJIBHBIE
MATEPUAJIbl npumeHsrOTCST  cleaylonipe  oOpa3oBarelnbHblE UM HMHPOPMAIMOHHEIC
TEXHOJIOTHH:

1. Hcrnonb3yroTcs HarisgHbIe TOCOOWs, HATypHBIE OOpPa3Ibl, TEXHUYECKHE CPEICTBA
00yJeHUsI.

2. HWudopmanroHHbIE TEXHOJOTUH — O0YYEHHUE B IEKTPOHHOU 00pa30BaTeNbHON cpeie
C IIeJIbI0 pacHIMpeHHsl JOCTyNa K 00pa3oBaTelbHBIM pecypcaM, AJisi Yero Mnpu MPOBEICHUHU
OTJENbHBIX 3aHATHUH M OpraHU3alMH CaAMOCTOSITENIbHOW pPadOThl CTYAEHTOB HCIOJb3YIOTCS
3JIEKTPOHHBIE BEPCUHU Kypca JICKIUH.

3. Pabora B KOMaHJie — COBMECTHAsl JACSITEILHOCTh CTYACHTOB B TPYIIIE MIPH pacdyerax Ha
MPAKTUYECKUX U JIa0OpaTOPHBIX 3aHATHSAX, HANpaBlieHHAas Ha pelleHue oOIIel 3ajayu myTemM
CJIO’KEHUS Pe3yIbTaTOB MHANBUIYATbHON PaOOThI YJICHOB IPYIIIIHIL.

4. Case-study - aHamu3 pealbHBIX NPOOJEMHBIX CHTYyaIlMid, HMEBIIMX MECTO B
COOTBETCTBYIOIICH 00s1acTh TPO(EeCcCCHOHABHON NeATeTbHOCTH, U TMOUCK BAPUAHTOB JIYYILIHUX
pelIeHU.

5. MexaucuuiuimHapHOoe 00ydeHre — UCIOJIb30BaHNE 3HAHUIA M3 Pa3HBIX 00JacTel U X
CPYIIIHUPOBKA B KOHTEKCTE PEIIAEMON 3a/1a4u.

6. YdeOHO-MeTOaMYeCKOE OOecredeHHe CAMOCTOSATEILHOI PadoThl 00yYaoIMXCsl
Ilepeuens meopemuueckux 60npocos K IK3IAMEHY:

1. Kakue marepuassl OTHOCAT K HAHOCTPYKTYPHBIM?

2. KakoBbI METO/IbI OTYYECHUSI HAHOCTPYKTYPHBIX MaTE€pHUaIoB?

3. Jna wero M Kak OCYyLIECTBIS€TCS Tra3oBasg KOHJEHCAlUsl TOPOIIKOB U HX
KOHcouanus?

4. Kak ocymiecTsisieTcs 11apoBoil pa3moi Marepuana’?

5. Kaxkue BuIpl MeNbHUIL IPUMEHSIIOT JIJIS1 pa3MoJjia MaTepuanoB?

6. Kak u 3auem ocyuecTBiseTcs Ma3AMOXUMHUYECKUI CUHTE3?

7. B ueM 3axitouaeTcsi CyIIHOCTh OCaXACHUSI TOPOIIKOB U3 KOJUIOUIHBIX PACTBOPOB?

8. Kak ocymecTBisercss MexaHOCUHTE3?

9. B gem 3aki09aeTcss METO/T TIOJTYYEHUS TIOPOIIKOB DIIEKTPOB3PHIBOM?

10. Kakue n3BeCTHBI METO/Ibl OJIYYEHUSI TOHKUX MJICHOK?

11. Yem uyryHbl OTIIMYAIOTCS OT CTaJEH?

12. Kakoga xiaccuduxanus 4yryHoB?

13. KakoBa 065acTh UCTIOIH30BAHUST KOBKUX UYTYHOB?

14. JInsg U3roTOBJIECHUS KaKUX JETaJIeH NCIOIb3YIOTCS BBICOKOIIPOYHbIE YYT'YHBI?

15. Kakoii uyryH HCIIoNb3yeTcs U1l M3TOTOBJICHUS TIOJIIUITHIKOB CKOJIBKCHHUS?

16. Yto coboii npezcTaiseT Kiaccupukanus craien?

17. KakoBa 00pabaTbiBa€MOCTb BHICOKOJIETMPOBAHHBIX CTajIei?

18. Ilpu xakux TemmepaTypax criocoOHbI paboTaTh )KapONPOUHBIE U KapOCTONKHE cTanu?

19. KakoBsI CBOICTBA aTIOMUHHUEBBIX Ae(POPMUPYEMBIX CILTABOB?

20. CKoOJBKO CyIIECTBYET IPYIII AFOMUHUEBBIX JTUTEHHBIX CIIIABOB?

21. Yro Takoe OpoH3a M JAaTyHB?

22. Jlns M3rOTOBJICHUS KaKUX JleTaleil HCIOIb3YI0TCS TUTAHOBBIE CILIABbI?

23. Kakoit pexxymuii MaTepuan UCIOIb3yeTcs TPH MEXaHUIEeCKOH 00paboTKe 3aroTOBOK,
BBITOJIHEHHBIX U3 TUTAHOBBIX CIUIABOB?

24. KakoBa 0051aCTbh HCIIOJIb30BAHNSI MAarHUEBBIX CILIABOB?

25. Kakoit marepuan ucnosab3yoT IS H3TOTOBJICHHUS JIOMATOK M TUCKOB TYpOUH?

26. Yto u3 cebs mpeaCTaBISIIOT TEPMOOUMETAIUTBI U T/I€ OHU UCIIOJIB3YFOTCS?



27. KakoBa 001acTh UCMOJIb30BaHUS METAILIIOB, 00JAAAOIINX TaMIThI0 (POPMBI?

28. Kakue maTepuabl SBISIOTCS paIuallMOHHO-CTOUKUMU?

29. Kaxk BnusieT HEUTPOHHOE 00JTydeHUE Ha KOHCTPYKIIHOHHBIC MaTepUabl?

30. KakoBbI cBolicTBa aMOP(HBIX METAIIIMYECKHUX CIIABOB U IJI€ OHU UCIOIb3YIOTCS?

31. Yro Takoe cBEpXIPOBOIUMOCTH H T'JI€ UCIIOJIB3YIOTCS CBEPXIIPOBOISAIINE MATEPUAIIBI?

32. Uto Takoe MarHUTOCTPUKLHUSA M TII€ HCIOJIb3YIOTCS MaTepUalibl CO CHEIHalbHBIMU
MarHUTHBIMHU CBOWCTBaMU?

33. B ueMm npeumyiiecTBa METOI0B MTOPOITKOBOK METaLTypruu?

34. KaxoBa TeXHOJOTHS MMOJyYSHHS U3ICINI U3 TIOPOIIKOBBIX MaTepHaIoB?

35. Jlns M3roTOBJIEHUSA KaKUX JeTajeil NMPUMEHSIOT aHTU()PUKIHMOHHBIE MOPOIIKOBBIC
MaTepuabl?

36. KakoBa 00nacTh UCIIOJIb30BaHUS (PPUKIIMOHHBIX TOPOIIKOBBIX MaTepUaIoB?

37. KaxoBbI CBOICTBA U II€ UCHOIB3YIOTCS BBICOKOITOPUCTHIE MOPOLIKOBBIE MAaTEPHAIIBI?

38. C kakoi 11eIbI0 Ha JeTaIl HAHOCSTCS TOKPBITHS?

39. Kaxue BUIBI HOKPBHITHI HCIIOTIB3YIOTCS?

40. KaxkoBa TexHoJIOTHs HaHeCeHUs TOKphITHiA? Kimaccudukarnus nporeccon?

41. ObnacTb NPUMEHEHUS U CBOMCTBA LIMHKOBBIX MOKPBITUN?

42. Ob6nacTh MPUMEHEHHS U CBOMCTBA aIFOMUHUEBBIX TOKPBITUI?

43. OO6macTh NMPUMEHEHHS U CBOWCTBA OJIOBSHHBIX U XPOMCOIEPKAIIX TOKPHITHI?

44. B 4eM CyIIHOCTh HAHECEHUS IOKPBITHS IJIAKHPOBaHUEM?

45. B uem 3akirouaeTcsi HAHECEHUE MOKPHITHS OCAKICHUEM B BaKyyme?

46. Yro npexacrapisieT u3 ceds amanb? KakoBbl criocoObl SMaTupoBaHus?

47. KakoBbI cIIOCOOBI HAHECECHUSI OPTAHUYCCKUX MTOJIMMEPHBIX MTOKPHITHN?

48. B uem 3akiro4aeTcsi BUXPEBOM METO HalbUICHUs?

49. B kakux 001aCTSIX UCHOIB3YIOTCS TEIUIO3AIIUTHBIC TIOKPBHITHS ?

50. Marepuainsl 1 CBOHCTBA TEPMOPETYIUPYIOIINX MTOKPHITHI?

51. Ha3nauenue u 00J1aCTh UCTIOIB30BAHMS JIAKOKPACOYHBIX MOKPBITHIA?

52. C xako¥ 1eNbI0 UCTIONB3YIOTCS MUTMEHTHI, HATIOJHUTEIH U TIACTHPUKATOPHI?

ITepedyenb npakTHYeCKUX U J1a00PATOPHBIX PadoT:
1. MW3yuuTh BIAMSHME JIETHPYIOUIMX 3JEMEHTOB Ha IOJIOKEHHE Todek S, E auarpammsl

JKEJIe30 [IEMEHTHT, KIIaCCU(UKAIINIO JETUPOBAHHBIX CTaJIel IO CTPYKTYpE.

2. Tlo crpykrypHoii quarpamme cucremsl Fe-Cr-C, s craneii 40X, 80X3, 80X16, X12,
20X25 onpenenuTsh CTPYKTYpY CTale B paBHOBECHOM COCTOSTHUU.

3. Tlo crpykrypHoii quarpamme cuctembl Fe-Cr-Ni (Puc.1.6), onpenenuts SKBUBaJICHTHI
xpoma u Hukens g crann X18HIT (xumuueckuit cocras: 0,12%C, 0,8%Si, 2,0%Mn, 18%Cr,
8,5%Ni, 0,8%Ti); craau 08X17HSM3 (xumuueckuii cocras: 0,08%C, 0,8%Si, 0,8%Mn, 17%Cr,
5%Ni, 3,5%M0) u cTpyKTypy NaHHBIX CTaJICH.

4. C moMouIpl0 ONTHYECKOTO MHUKPOCKOIA BHIMOTHUTH MeTauiorpaduyecKuil aHaiu3
UCCIIeTyeMbIX NUTH(OB B COOTBETCTBUU C TEXHOJIOTMUECKON KapTOH, ONPENEeTUTh CTPYKTYPHBII
KJIacC CTajiel M 3apucoBaTh MUKPOCTPYKTYPY. OKOJIO0 MHUKPOCTPYKTYpPHI yKa3aTh MapKy CTaj,
XUMHUYECKHA COCTaB, TEPMHUYECKYIO O0pabOTKy, CTPYKTYpYy CTajeil M CTPYKTYpHBIH KJacc K
KOTOPOMY OTHOCHUTCS JaHHAsI CTaJIb.

5. M3yunte pacnpeneneHue KapOWJAOB B OBTCKTOMAHOW, 3a9BTEKTOMIHOM W
neneOypuTHON cTansax. BiusiHue pa3nuuHbiX (akTOpoB HA KapOUTHYIO HEOHOPOIHOCTb.

6. W3yuyuTh METONMKY NPUTOTOBJICHUS IIIHU(POB, TEPMUYECKYID 00pabOTKy, CHocod
TpaBJICHUS I OTIPEIEIICHUsT KapOUTHOW HEOJHOPOIHOCTH.

7. B COOTBeTCTBHMM C TEXHOJIOTMYECKON KapTOil  HccienoBaTh  KapOHWIIHYIO
HEOJIHOPOJHOCTh PA3JIMYHBIX CTalied, 3apHCcOBAaTh MUKPOCTPYKTYpY. OKOJIO MHKPOCTPYKTYpPHI
yKa3aTh: CTPYKTYPHBII KJ1acc CTaJld U OLIEHUTh KapOUHYIO HEOAHOPOIHOCTb.
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8. [IlpoBecT BXOJHOW KOHTPOJIb METAJUIONpOKaTa: KamuOpoBaHHOW cramm 40X
auameTpoM D27 MM U ropsuekataHod cranu 45 auamerpoM D34 MM IO MPEACTaBICHHBIM
MOKa3aTeJsIM.

9. Omnpenenuts 6amn 3epHa cranu PO6MS mocne 3akanku ¢ temmeparyp 1180 0C, 1210
0C, 1300 0C.

10. OnpenenuTh BIUSHUE TEMIEpPATyphl 3aKaJkKh W OTIMycka (B TeyeHHMHM 1 4Y.) Ha
TBEPAOCTH 3aKkajieHHbIX cTasneil Y8, XBI', X12, P6MS.

11. BbINONHUTH HUCCIIEOBAHHE CTPYKTYpbl IIEMEHTOBAHHBIX CTajiel Ha COOTBETCTBUE
KAaueCTBY IPU BaKyyMHOH LieMeHTanuu U nemeHtanuu B bBMA. [lony4yeHHble JaHHBIE 3aHECTH B
TEXHOJIOTHYECKYIO KapTy.

12. OmnpenenuTh NPUYNHBI, BEI3BABIINE HECOOTBETCTBHE XapPAKTEPUCTUK IIEMEHTOBAHHOTO
cJ0si TpeOOBaHUEM PYKOBOSIIUX MAaTEPUAIIOB.
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7.

OueHovHbIe CpeaCcTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAlluN !
CrpyKTypHBIi
AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHouyHbIe CPECTBA
KOMITETCHIINHI

Koa u conepxan

ue komnereHuun - OIIK-4 ciocoOHOCTHIO OCYLIECTBIISITH KCIEPTU3Y TEXHUUECKON JTOKYMEHTALIUU

3HaTe

HOPMATUBHBIC  JOKYMCHTBI, BHJbI HOBBIX

KOHCTPYKIIHMOHHBIX MAaTCPUATIOB

IlepeyeHb TeOpeTHYECKUX BONPOCOB K IK3aMEHY:
Kakue marepuaiibl OTHOCAT K HAHOCTPYKTYPHBIM?
KakoBbl METO/IbI IOJTyYEHUSI HAHOCTPYKTYPHBIX MaTE€pUAIOB?
JI1 4ero u Kak OCyILEeCTBIIAETCS ra30Bas KOHACHCALNS TOPOIIKOB U X KOHCOJINAM?
Kak ocymecTsisiercs mapoBoil pazmon Marepuana?

PobhdE

YMmers

MIPOU3BOAUTH OLICHKY
HANPaBIICHHOW Ha MCIOJIb30BaHUE
KOHCTPYKIIMOHHBIX MaTE€pUAIIOB

AOKYMCHTAIlUH,
HOBBIX

IIpumepHbIe NPAKTHYECKUE 32IAHUS:
1. Omnpepenuth pacmpeneneHue KapOUJOB B IBTEKTOHJIHOM,
neneOypuUTHOM CTamsX.

3a3BTEKTOMIHON U
JlabopaTopnasi padora

ITo crpykrypHoO#t muarpamme cucreMbl Fe-Cr-C, mns craneit 40X, 80X3, 80X16, X12,
20X25 onpenenuTs CTPYKTYpPY CTaneil B pABHOBECHOM COCTOSIHUH.

[ens paboThI: ONPEAETUTH CTPYKTYPY CTAJICH B paBHOBECHOM COCTOSTHUU

[IpousBecTn aHanW3 MPEICTABICHHBIX JAHHBIX, BHIMOIHUTH HEOOXOIUMYIO 00pabOTKY
STUX JaHHBIX. [lOCTPOUTH HHEPrOCUIIOBBIE 3aBUCHUMOCTH TPEICTABIEHHOTO IpoIecca.
Odopmuts otuet. CenaTh BBIBOJ 1O paboTe.

Bnanets

METOdaMU aHaignza TEXHUYECKOU

AOKYMCHTalIUU

IIpumepHbIe NpaKTHYECKHUE 3aIaHUA:

1. Paccuurare TeMieparypy KapoNpOYHBIX U JKapOCTOMKMX CTajeil 1o 3aJaHHBIM

rapameTpam

Kon u conepxanme wommnerenuuu - IIK — 10 ymeHumeM mnpuMeEHSATh METOIBI KOHTPOJISI KauecTBa M3JENUil W 0OBEKTOB B cepe mpodeccnoHanbHOM
JeSITeNbHOCTH, NPOBOJAUTH aHATU3 NPUYMH HAPYLIICHUH TEXHOJOTHYECKUX IMPOILECCOB B MALIMHOCTPOGHUWH M pa3pabaThiBaTh MEPOIPHUATHS MO UX

MIPEAYIPEKICHUIO

3HaTh

CYIITHOCTBb opraHu3anuunu pa6OTBI 110
COBCPIHICHCTBOBAHUIO BBIITYCKACMBbIX I/ISHGHI/II\/II

IlepeyeHb TeopeTHYECKUX BOMPOCOB K IK3aMEHY:

1. KakoBa 00y1acTh UCTIOB30BAHMS KOBKHX UyTYHOB?

2. JIns M3roTOBJICHUS KaKUX JeTaliell NCIOIb3YIOTCS BBICOKOTIPOYHBIE UYTYHBI?
3. Kaxkoi 9yryH HCIIONIb3yeTes )T N3TOTOBJICHHS MTOAIIUITHUKOB CKOJIBKEHUS ?




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

4. Yro coboii mpeacTaBisieT KiaccupUKaIus CTanei?

YMmeTn

NPUHUMATh HUCIIOJIHUTEIIbCKUE PEIICHUS B
obnactu MOJIepHH3aIUH, YHUDUKAIIH
BBITTYCKAE€MBbIX M3JICIIHIA

IIpumepHbIe NPaAKTHYECKUE 32TaAHUS:
1. Ompenenuth BIMSHUE pPA3NIUYHBIX (HAKTOPOB Ha KApOUIHYIO HEOIHOPOTHOCTH IO
3aJJaHHBIM MapaMeTpaMm.

JlabopaTopnasi padora
C nmnoMOIbI0  ONTUYECKOTO MHKPOCKONA  BBINOJHUTH
HCCIICyeMbIX NUIM(POB B COOTBETCTBHH C TEXHOJOTHYECKOW KapTOW,
CTPYKTYPHBII KJIacC CTaJleil U 3apHCcOBaTh MUKPOCTPYKTYPY.
OKOJI0 MHUKPOCTPYKTYpPHl yKa3aThb MapKy CTalld, XHWMHYECKHH COCTaB, TEPMHUYECKYIO
00paboTKy, CTPYKTYPY CTaJIei U CTPYKTYPHBIN KJIacC K KOTOPOMY OTHOCHUTCSI TAaHHAS CTaJIb.
Lenb paboOThI: ONPEIEUTh CTPYKTYPHBIN KJ1acC CTAICH U 3apHCOBATh MUKPOCTPYKTYPY
[TpousBecTr aHaaM3 MPEICTABICHHBIX JTAHHBIX, BBIMOJHUTH HEOOXOIUMYIO OOpabOTKYy 3THX
naHHBIX. [JOCTPOUTH 3HEPTOCHIIOBBIC 3aBHCHMOCTH IpeJICTaBiIeHHOTO mporecca. OpopMuTh
otueT. CenaTh BBIBOJ 10 paboTe.

MeTaliorpaguueckuii  aHaJIu3
OIIpeAEIUTh

Bnanets

METOJIaMH, O00€CIEeYUBAIOUIMMHI  aJalTallHIo
COBPEMEHHBIX CHCTEM YIIPaBIECHUS KaueCTBOM
BBIITYCKa€MOM POYKIIUH

IIpuMepHBbIe IPAKTHYECKHE 32 JaHHUS:
1. Tsépmocts Manoyriepoaucroil cranu paBHa 180 HB. Uemy npumepHO paBeH mnpenen
IIPOYHOCTH 3TOM CcTaIu?

Kox u conmepik
KOHTPOJIMPOBATH

anne kommnerenuuu - IIK-11 coocoOHOCTH
cOOJII0ICHHE TEXHOJIOTHYECKON TUCIUTUTHHBI TP

10 00ecIeunBaTh TEXHOJOTHYHOCTh I/ISI[eJ'II/Iﬁ U TOpoHeCCOB HX
1 U3IrOTOBJICHHUH I/I3,Z[eJ'II/II71

HU3TrOTOBJICHUA; YMCHUCM

3HaTh

BUJBI ITPOU3BOACTBA HOBLIX BUIOB IIPOAYKIITUHN

Ilepeyenb TeOpeTHYECKUX BONPOCOB K IK3aMEHY
Kaxkoit maTepuas ucronap3yroT IJIsl K3TOTOBJICHHUS JIOTIATOK M IUCKOB TypOUH?
Uro u3 cebdst MpeICTaBIAI0T TEPMOOMMETAIIIIBI U I/1€ OHU UCTIONB3YIOTCS?
KaxoBa 065acTh UCTIOIb30BaHUS METAJUIOB, 00JIaIAl0IIUX TaMAThIO (GOpPMBI?
Kakne Marepuansl SBIAIOTCSA paIHALlMIOHHO-CTOMKAMHU?

PoNE

VYmers

PUMEHSTh
MaTepHabl
MIPOU3BOJICTBE

MallIMHOCTPOUTECIIBHBIC

B MalIMHOCTPOUTCIIbHOM

IIpumepHbIe NIPaAKTHYECKUE 3QIAHNUS:
1. VYpaphuas BA3KocTh MeTamia A omnpeneneHa Ha oOpasiuax ¢ U-o0pa3ubiM Hagpe3oM (1 tun
o 'OCT 9454-78); meramna b Ha o6pasnax ¢ V-o0paszusim Hagpe3om (2 tun o ['OCT 9454-
78). Oka3zanocsk, uTo yaapHas BI3KOcTh MeTaia A u b moutu onunakoBbl. cxo/is U3 3Toro

(hakTa, KakOW MeTaJuT HaJle)KHee?
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CTpyKTypHBI
AJEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpEACTBA

KOMIICTCHI N

JlaGoparopHasi pabdora
W3yuenne METOJMKH MPUTOTOBJICHUS IIIH(OB, TEPMUUECKONH 00pabOTKH, criocoda TpaBICHHS
JUISL OTIpeIesIeHNs KapOUIHOM HEOAHOPOJHOCTH.
[enb paboThL: onpeeeHust KapOUITHON HEOTHOPOTHOCTH
[IpousBecTn aHalW3 MPEICTABICHHBIX JIaHHBIX, BBIMIOJIHUTH HEOOXOIUMYIO 00pabOTKy AITHX
naHHbIX. [1ocTpOUTHh PHEProCHUIIOBBIE 3aBUCHMOCTH MpeAcTaBiIeHHOro mpomecca. OpopMuTh
otueT. CrenaTh BBIBOJ 110 paboTe.

Bnagers METOJIaMH aHaIMu3a U 0000IEeHUs Pe3yabTaTOB IIpuMepHbIe NPAKTHYECKHE 3aJAHNSL:

MIPUMEHEHHUS HOBBIX MaTepuasoB 1. Hcnonw3ysi AONMONHUTENbHBIE JaHHBIE, TOCTPOWTE nuarpamMmmy coctosiHus Pb — Sb. Ha
JUarpaMMe COCTOSIHHSI YKaXHUTe (Da3oBBI COCTaB CIUIABOB B 00JacTsSX auarpaMmsbl. s
crutaBa kKoHueHtpauu 90% Sb npoananu3upyiite ¢$a3zoBblii cOCTaB MpU TeMmmeparype t =
500°C.

Kon un conep:kanme xommnerenuum - IIK-17 ymeHueM BbIOMpaTh OCHOBHBIE W BCIIOMOTaTENIbHBIE MaTepuanbl U CIOCOOBI pealu3aldd OCHOBHBIX
TEXHOJIOTUYECKHUX TPOLECCOB M IMPHUMEHATh IMPOTPECCHUBHBIE METOJbl AKCIUIyaTallMM TEXHOJIOTUYECKOTO O00OpYHOBaHMsS MpPH HW3TOTOBICHUM W3JEIUM
MalIMHOCTPOEHUS

3HaTh CYIITHOCTBH pa3pa60TKH METOAHUYCCKHUX H Hepeqeﬂb TEOPETHYECKUX BOINPOCOB K IK3AMEHY:

HOPMAaTHBHBIX TOKYMEHTOB 1. KaxoBbl CBOMCTBA U I'/i€ UCHIOJB3YIOTCSI BBICOKOIIOPUCTHIE TOPOILIKOBbIE MaTepUaIIbI?
2. C Kaxoii 1IeNbI0 Ha JeTajal HAHOCATCS MOKPBITH?
3. Kaxue BUIBI HOKPBITHIT HCTIONB3YIOTCS?
YmMmetb IIPUMEHATh HOPMATHBHBIE JIOKYMEHTHI B IIpuMepHBbIe IPAKTHYECKHE 32 JaHUS:
IIPOBOJIMMBIX MCCIIEJOBAHUAX 1. Onpenenuth BIMSHUE TEMIIEPATYphl 3aKAIKH U OTIyCcKa (B Te€UYeHHM | 4.) Ha TBEPAOCTb

3akajeHHbIX cTanen Y8, XBI', X12, P6MS.

JlabopaTopnasi pabora
[IpoBecTn wuccaenoBaHue CTPYKTYpbl HEMEHTOBAHHBIX CTAJIEH HA COOTBETCTBUE KA4ECTBY IIPU
BaKyyMHOH LIEMEHTAllMM U 1ieMeHTanuuu B BMA.
Henb paboThI: Hccaen0BaHUE CTPYKTYPhl IEMEHTOBAHHBIX CTalel
[IpousBecTy aHanaM3 MPEACTABICHHBIX JaHHBIX, BBINOJHUTH HEOOXOIUMYIO 00pabOTKYy 3THX
naHHbIX. [TocTpouTh >HEProcuiIoBblE 3aBUCHUMOCTH IpeacTaBieHHOro mnporecca. OpopMuTh
otyer. Cuenarpb BBIBOJ 110 paboTe.
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CTpyKTypHBI

AJEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpEACTBA
KOMIIETEHIINHU
Bnanets METOJAMHM  IIPOBEACHUS MEPONPUITHIL IO IIpumepHbIe NpaKTHYECKUE 3aJaHUS:

peanuzanuu MPOCKTOB B obJactu

MAIINHOCTPOCHUSA

1. HekoTopsie CIUIaBbl AIIOMUHUS C MEJBIO YIIPOUHSAIOTCS TEPMHUUECKON 00paboTKOM (3aKanka
¢ mocinenywooummM craperuem). Hcmomb3ys auarpammy Al — Cu, ykaxuTe HHTEpBal
KOHIEHTPALUU MEJIU U TEPMUUYECKU YIIPOUHSAEMBIX CIUIABOB STOW CHCTEMBI.

KOII H COACPKAHHUEC KOMICTCHIMHA - IIK-18 YMCHHUEM INPUMCHATb MCETOJAbI CTAHAAPTHBIX HUCIIBITAHUN 10 OIpCACIICHUIO (1)I/I3I/IKO'MCX8.HI/I‘ICCKI/IX CBOMCTB M
TEXHOJIOTHYSCKHX IT0Ka3aTele HCIIOJIb3YCMbBIX MAaTCPHUAJIOB U I'OTOBLIX H3ICTIHNI

3HaThb CYLIHOCTh POBEJCHUS Pa3IMYHBIX Ilepedyenn TeopeTHYEeCKMX BONPOCOB K IK3aMEHY:
UCIIBITaHUI 1. UYro npencraBnser u3 ceds smManb? KakoBbl ciocoObl SManupoBaHUs?
2. KaxoBbI crtocOObI HAHECEHHSI OPTaHUYECKUX MTOJIMMEPHBIX TIOKPBITHIA?
3. B dem 3axirodaercsi BUXpEBON METOJ HAINbUICHUs?
Ymeth IPOBOAMTH MCIBITAHUSI Ha  OIpEJIeeHHE IIpumepHbIe NpaKTHYECKHUE 3a/1aHUSA:
(U3UKO-MEXaHUYECKUX CBOMCTB 1. HapucyiiTe cxeMaTH4HO AMAarpaMMy COCTOSTHUSI CUCTEMbI U3 KOMIIOHEHTOB A u B, koTopskie
IIpU PaBHOHM KOHLEHTpanuu oOpa3yloT XUMHUYECKOoe coerHeHrne AnBm U JBe 9BTEKTHKU:
(A+ AnBm) npu B menee 50% u (AnBm +B) npu B 6onee 50%.
Jlaboparopnasi padora
B cooTBeTcTBMM € TEXHOJOTMYECKOM KapTOM HCclenoBaTh KapOHAHYIO HEOAHOPOJHOCTH
pa3IMyYHBIX CTajied, 3apucoBaTb MHUKPOCTPYKTYpYy. OKOJIIO MHUKpPOCTPYKTYpPBl YyKa3aThb:
CTPYKTYPHBIH KJIacC CTaJU U OLIEHUTh KapOUIHYIO HEOJHOPOAHOCTb.
ens paboThl: HcciienoBaHne KapOUTHON HEOTHOPOIHOCTH
IIpousBecTn aHaaM3 MpPEICTABICHHBIX JaHHBIX, BBINOJHUTH HEOOXOIUMYIO 00pabOTKYy 3THX
naHHbIX. [TocTpouTh 3HEProcuiIOBbIE 3aBUCHUMOCTH IpeacTaBieHHOro mnpoiecca. OpopMuTh
otyer. Cenarpb BBIBOJ 110 paborTe.
Brnagers METO/IbI TPOBE/ICHUS PA3IIUYHBIX UCTIBITAHUM I[IpumepHbie NpaKTHYECKHUE 3aIaHUA:

1. Ompenenure mexanuueckue cBoiictsa (HB,oB, 6, ¢) cranu ¢ comepkanuem yriaepoaa X(%).
Kak mapkupoBats Takyto ctans mo 'OCT 1050 —88?
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0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OlLleHUBAHUS:

[Ipomexxyrounast — arrecrauust 1o  gucuuiuimde  «MAUIWHOCTPOUTEJIBHBIE
MATEPHAJIB]» BKIIIOYAET TEOPETUYECKUE BOMIPOCHI, O3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHUS
00yJarmUMUCS 3HAHUM, W MPAKTUYECKUE 3aJJaHUsl, BBISBISIFOIINE CTEIICHb CHOPMUPOBAHHOCTH
YMEHMM M BIIAJICHUH, MPOBOAUTCS B ¢dopMe dK3aMeHa U B (pOopMe BBINOIHEHUS M 3allUTHI
pPEe3yJIbTATOB MPAKTUICCKUX U Ta00PaTOPHBIX 3aHATHH.

Kpurepun oumeHkd (B COOTBeTCTBHM ¢ (opMHpPYEeMBIMH KOMIETEHIUSIMH H
IVIAHUPYEMbIMH pe3yJibTaTAMU O0yUYEeHHUs):

— Ha OLECHKY «omauyHno» (5 0annoB) — 00y4aroUiics JeMOHCTPUPYET BHICOKUN YPOBEHb
Cc(OPMHUPOBAHHOCTH KOMIICTCHIIUI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHWE
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSMH, YMECHUSIMH, IPUMEHSICT UX B CUTYallUsIX MOBBIIICHHOHN CII0KHOCTH.

— Ha OLEHKY «Xxopouwioy (4 Oaa) — oOydaroUIMICsS JEMOHCTPUPYET CPEIHUNU YPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAUUTENIbHbIC OIMMOKHM, HETOYHOCTH, 3aTPyIHEHHs TpH AaHATUTUYECKUX OIEpalusx,
nepeHoce 3HAaHUK M YMCHUW Ha HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

— Ha OILICHKY «yodoenemeopumenvuo» (3 0Oamna) — oOydarOIIMICS IEMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIMH: B XOJE KOHTPOJILHBIX MEPOIPHSITUN
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTAEIbHBIX 3HAHWH, YMEHUH, HaBBIKOB,
00yJaroIMiCsT WUCHBITHIBACT 3HAYUTEIbHBIC 3aTPYIHCHHS IPH OINEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OIEHKY «HEeY/IOBJIETBOPHUTEJIbHO» (2 Oamia) — oOydarouuics AEMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro Marepuasna, JOIYCKaeT CYIIECTBEHHbIE OLIMOKH, HE
MOJKET TOKa3aTh MHTEIUICKTYaIbHbIE HABBIKH PEIICHUS MPOCTHIX 3a7au.

— Ha OIICHKY «HeyooenemeopumenvHo» (1 6amn) — oOydyaromuiicss HE MOXKET MOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHS U OOBsACHEHUS UHPOpMAIUU, HE MOXKET IMOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.

8. YueOHo-MeToaHUYecKOe U HHPOPMALMOHHOE O0ecTiedeHHe TUCHUILTHHBI (MOIYJIs1)

a) OCHOBHAf JINTepaTypa

1. Jeranmn mammH: MammHOCTpOUTENbHbBIE MaTepuaibl : yyeOHoe mocobue / M. T.
MopozoBa, M. I'. HaymoBa, A. H. Bepemeesuu, B. M. XKapukos. — Mocksa : MUCHC, 2010.
— 132 ¢. — ISBN 978-5-87623-309-7. — Tekct : »nekTpoHHbIH / JlaHb : 3JIEKTPOHHO-
oubmmoteuynas cuctema. — URL: https://e.lanbook.com/book/116862 (mata oOparieHus:
17.09.2020). — Pexwum nocTyma: Uisi aBTOPU3. [OJIb30BATEICH.

2. Tammmos, D. P. CoBpeMeHHBIE KOHCTPYKITMOHHBIC MaTEPHAIIBI IJIs1 MAITHHOCTPOCHUS !
yuebHoe nocodue / 3. P. T'anumos, A. JI. A6ayniaun. — 3-e uza., crep. — Canxt-IletepOypr :
Jlamb, 2020. — 268 c. — ISBN 978-5-8114-4864-7. — Tekcr : snexTpoHHbIH // JlaHb :
ANIeKTpOHHO-OMOMMoTeunas cucreMa. — URL: https://e.lanbook.com/book/126707 (mara
obpamenus: 17.09.2020). — Pexum goctyna: AJist aBTOPHU3. MOJIH30BaTENCH.

0) 1OMOJIHUTEIbHAS JIUTepaTypa

1. TlokawanoB, B.B. Meroabl wuccienoBanuii MarepualoB [DJIEKTPOHHBIA pecypc]:

yuebHoe nmocooue / MI'TY. - Marautoropck: MI'TV, 2016. - 1 anektpoH. onrt. guck (CD-ROM).
Pexxum JIOCTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=50.pdf&show=dcatalogues/1/113022
0/50.pdf&view=true.

2. T'.H., lllaruBanmueBa. OCHOBBI TJIACTHYECKOW AedopManuu mpu oOpabOTKEe METAIIIOB
naBlieHHeM [ DeKTpoHHBIN pecypc]: yuebnoe nmocobue / I'.H. llaruanuesa, C.M. I'0510BU3HUH ;
MI'TY. - Marautoropck: MI'TY, 2018. - 1 snekrpon. ont. muck (CD-ROM). - ISBN 978-5-
9967-1194-9. Pexum JOCTYyTIA:



https://magtu.informsystema.ru/uploader/fileUpload?name=3602.pdf&show=dcatalogues/1/1524
553/3602.pdf&view=true.

B) MeTOINYECKOe oDecreyeHne

1. TIImaroB, C. WM. TexHonorus KOHCTPYKIIMOHHBIX MaTepuanoB : mpaktukym / C. W.

[Tnatos, /. B. Tepentses, E. H. I'ycea ; MI'TY, [kad. MuTO/I]. - Marautoropck, 2012. - 79 c.
: Wi, CXEMBI. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=548.pdf&show=dcatalogues/1/10978
84/548.pdf&view=true (mata obpamenus: 04.10.2019). - MakpooOBEKT. - TEKCT : 37EKTPOHHBIHA.

r) Ilporpammuoe o6ecnneuenune u UHTEpHET-pecypcehl:

IIporpamMmmHoe o0ecnieyeHue:

Haumenosanue 110 No noroBopa CpoK neicTBHS JIMIIEH3UU
. 1-1227 ot 08.10.2018 11.10.2021
MS Windows 7 J1-767-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHO
7Zip CBOOOJIHO PACTIPOCTPAHSIEMOE beccpouno
FAR Manager CBOOOJTHO PACIPOCTPAHIEMOE OeCCpOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue Kypca CchblIka

Hammonansuast WH(OPMAITMOHHO-
aHaJUTHU4YeCKas cucreMa — POCCHMCKUN HHICKC
Hay4yHoro nutuposanus (PYHII)
[Touckosas cucrema Akaaemust Google (Google
Scholar)
Uudopmanmonnas cucrema - EnnHoe OKHO
JIocTyna K HHOOPMAIIMOHHBIM pecypcam
MexnayHapoaHas pedepatuBHas u
MOJIHOTEKCTOBasl  CIipaBOYHas 0asza JaHHBIX
Hay4HbIX U3JaHUN «Scopusy

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

URL.: https://scholar.google.ru/

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

http://scopus.com

MexnayHapoaHas HayKOMeTpHUYecKas
pedepaTrBHas U MOJTHOTEKCTOBAsl 0a3a JaHHBIX
Hay4uHbIX u3ganuii «Web of sciencey
OnekTpoHHbIe pecypchl oubmoreku MI'TY um.
I'.1. HocoBa

http://webofscience.com

http://magtu.ru:8085/marcweb2/Default.asp

9. MarepuajibHO-TEXHHYECKOE oO0ecreyeHue JUCHUTLIUHBI (MOTYJIs1)
MaTepHaHBHO-TCXHquCKOG 06ecnequHe JUCHUIIJIMHBI BKJIFOUACT .

Twumn 1 Ha3BaHUE AyIUTOPUHN

OcHaleHue ayguTopun

VYuebHble ayTUTOpUU JUIst
MIPOBEJCHUS 3aHATUHN JIEKIIMOHHOTO
TUNA

MynbTUMEnMiTHBIE CPEICTBA XPAHEHUs], IIEPENaYu U
npeacTaBieHus  MHPOpMAIMH;  BUIEONPOEKTOD,
JKpaH HACTEHHBIN, KOMIIBIOTEP; TECTOBBIE 3aJaHUs
JUISL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH

bubnuoreka MI'TY Karanoru, nuteparypa

Jlaboparopus cBapkd | KOMIUIEKT TMeYaTHBIX W  DJIEKTPOHHBIX BEPCHU

(;mabopaTopHbIi KOpIyc C | METOIMYECKUX pPEKOMEHJAIMi, ydyeOHoe mnocolue,

nabopaTopuei pe3aHusl) mIakatel 10 TemMaM  «MalmHOCTPOUTEIbHBIE
Matepuanbsl».  OOpa3ubl  MalIMHOCTPOHUTEIBHBIX
MaTepUajoB

YyeOHnast ayJIUTOpUs i | KoMmiekT MeToauuecKkux peKoMeHIAlMi, yueOHoe

MPOBEICHHS J1abOpaTOPHBIX PpaboT | mocodue, TIJIaKaThI o TeMaM
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Tun u Ha3BaHue ayuTOpUN

OcHalleHne ayauTopun

110 CBAPOYHLIM AUCIHUIIJIMHAM

«MaIHOCTPOUTEIIBHBIE MATEPUAIIBIY

YueOHas ayuTopus st | 1. MaimuHel  yHUBEpCallbHbIE HCIBITATEIbHBIE Ha
IIPOBEACHUS MEXAHUYECKUX | pacTsLKEHUE, CKAaTue, CKpyUHBaHHUE.
WCTIBITAHUI 2. MepuTenbHblA UHCTPYMEHT.
3. IIpubops! 1 U3MepeHHs TBEPAOCTH 110 METO1aM
bpunemns u Poksenna.
YueOHast ayIUTOpUs st | Mukpockonst MUM-6, MUM-7

MIPOBEICHUS METALIOrPaPUISCKUX
HUCCIIENOBaHUI

YyeOHble ayAUTOPUHN s | Jlocka, MyJIbTUMEIUMHBIN TPOEKTOP, SKpaH
MIPOBEICHUS MPAKTUIECKHIX

3aHATUH, IPYMIOBBIX u

WHIVBUIYAIBHBIX  KOHCYJIbTAIUH,

TEKYIIETOo KOHTPOJIS u

MIPOMEKYTOYHOM aTTECTALNKU

YyeOHbIe ayJIMTOpUN st | Ilepconanbubie koMmbroTepsbl ¢ makerom MS Office
BBITIOJTHEHUS KypCOBOTO | U BBIXOAOM B UMHTepHET W ¢ JOCTylOM B

IMPOCKTUPOBAHWA, IMOMCIICHUA IJIA

ANEKTPOHHYI0  HH(POPMAIIMOHHO-00pa30BaTEIbHYIO

CaMOCTOSTENIHHOM paboTHI | cpey YHUBEPCUTETA

00y4Jarmuxcs

[Tomemenue gns  xpanenuss u | Cremmaxu, ceddbl UIsi  XpaHEHUS  y4eOHOTO
POQUIAKTHIECKOTO 00opyI0BaHUs

00cIyKUBaHUS yueOHoro | MIHCTpyMEeHTBI ~ UIi  pPEeMOHTa  JIabOpaTOPHOTO
00opynoBaHus o0opynoBaHus
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