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AHHOTaI_[I/ISI K JUCHUIIJIMHE

Haszeanue oucyuninunsl

MarepuajioBeicHHE

Hanpaenenue (cneyuanvnocms)
nO020MoOBKU

15.03.05 - KoHCTpyKTOPCKO-TEXHOJIOTHYECKOe oOecrieueHre
MAalIMHOCTPOUTCIIbHBIX ITPOU3BOACTB

Hanpaenennocmso
(npodhunv/npozpamma/cneyuan
uzauus)

Texaomorus MalIrMHOCTPOCHUS

Mecmo oucyuniunol

O6s13aTenbHas yacth bioka 1. Jlucuuniauasl (MOysH)

Tpyooemkocms (3.e. / uacwt)

5 3.e./ 180 gacos

Lenv uzyuenun oucyuniunul

Lenbto ocBOEHUS JUCHMITIIUHBI SBJISIETCS O3HAKOMJIEHUE C OCHOBAMHU
(opMHPOBaHUS KPUCTAIIIMYECKUX MaTEpUAIOB U OCHOBBI TEPMUYECKON U
XMUMHKO-TEpMUUECKONH 00pabOTKM METAJIJIOB U CIUIABOB

Komnemenyuu, gopmupyemuie | OI1K-1. CriocoGeH mpuMEHSITh COBPEMEHHBIE KOJIOTUYHBIE U 0€30TIacHbIC
6 peyrbmame . 0C60CHUA | \re1onpl PAIMOHAIBHOTO HMCIIOJIB30BAHUS CHIPHEBBIX M IHEPreTUYCCKUX
oucuuntuHy pEeCypCcoOB B MaIIMHOCTPOCHHH;
OIIK-5. Cnoco0eH  HCIOJIb30BaTh  OCHOBHBIE  3aKOHOMEPHOCTH,
JICUCTBYIOIIUE B MPOIECCE U3TOTOBJICHHS MAIMHOCTPOUTEILHBIX H3ICITUI
TpeOyeMOoTro KauecTBa, 3aJAaHHOTO KOJMYECTBA MPH HAUMEHBIIINX 3aTpaTax
00IIIeCTBEHHOTO TPY/Ia;
Cooeprcanue Oucyunnunsl | Kpucraamndeckoe cTpoeHre MeTauioB. Jledopmariust u paspyiicHue

(ocHnoeHble pazdenvl u memot)

METaJNIOB. MeXaHN4eCKHE CBOMCTBA METAJIJIOB U CIIJIaBOB. CILIaBbI
MeTaJIJIOB (KOMIIOHEHTHI CIIaBOB). [lnarpamma «xene3o — yriaepom.
Kpucraniauzanus MeTajioB U CIUIAaBOB B PEaJIbHBIX YCIOBHIX. Bubl
TepMUYeCcCKoi 00paboTKH. XUMHUKO-TEpMUYecKas oOpaboTKa.
MapkupoBka ctajei U criaBoB. [lonrmepsl 1 KOMITO3UITMOHHBIE
MaTepuabl.

Dopma
ammecmayuu

HPOMEIHCYMOUHOTL

DK3aMeH




1. Henn u 3aga4y JMCHUIIIHHBI:

Heab ocBoeHus ydeOHOW IUCHMIUIMHBI «MaTepualoBeeHHE» COCTOMT B TOM, YTOOBI
CTY/IEHTBI MOTJIM IEJICHANPABICHHO BBIOMPATh MaTEpUAIIbI MIPH MPOSKTUPOBAHUN TEXHOJIOTMYECKHX
MPOLIECCOB M pa3pabOTKU KOHCTPYKIMA. JIUCIMIIMHA 3HAKOMHT CTYJICHTOB: C OCHOBHBIMH
3aKOHOMEPHOCTSIMU 00pa30BaHMS U U3MEHEHUS CTPYKTYPbl METAJUIMYECKUX M HEMETaNIMYECKHX
MaTepHUaJIOB; C METOAAMU KOHTPOJISL CBOMCTB U CTPYKTYphl MAaTEpUasOB; C IPAaBUIAMH PALIMOHAIBHOTO
BBIOOpA MaTEepPHaIOB U METOJIAMH WX TEXHOJIOTHIECKOH 00pabOTKH.

3agauyM OCBOCHMS IUCHMIUIMHBI: TPHOOpETeHHWE 3HAaHUM (QOPMHUPOBAHUS CTPYKTYPHI
MaTepUajgoB; 3HAKOMCTBO C OCHOBHBIMH M IEPCIEKTUBHBIMU KJacCaMH KOHCTPYKLMOHHBIX
MaTepHuajJoB, M3yYE€HHUE M MPAKTUUYECKOE OCBOCHHME OCHOB TEOPUM M TEXHOJOIMH TEPMUYECKOU
00pabOoTKH, METO/IOB M TEXHHUECKUX CPEACTB YIIPOUHEHUS JICTAJICH.

2. Inanupyemblie pe3yJbTaThl 00yUeHUs
B pe3ynbraTe ocBOEHUS AMCUUILIIMHBL y CTYEHTA JIOJKHBI ObITh C(hOPMHUPOBaHbI
3HaHus, npuobpeTaemMble B X0/1¢ OCBOCHUS AN CUMILIMHBI

Ne i/t 3nanus
1. OU3NYECKYI0 CYIIIHOCTh SIBJICHUH, NPOUCXOAINIMX B MaTepHajaX B YCIOBHSIX
MPOU3BOJICTBA M OKCIUTyaTallMd M3JEIHH W3 HHX IO BO3JCHCTBHEM BHEIIHUX
(hakTOpOB.
2 OcCHOBHBIE 3aKOHOMEPHOCTH, JCHCTBYIONIHE B TNPOIECCE KOHCTPYHPOBAHUSA U
MIPOEKTUPOBAHMS MAIIUHOCTPOUTEIBHBIX H3CIIHIA.

YMmenus, npuodperaemMblie B X0/1e 0CBOCHUS TUCHMILIHHbI

Ne /i1 Ymenus
1 BreiOupats MaTepuanbl, OICHHBATh W IPOTHO3UPOBATH IIOBEJICHUE MaTepHalia |
MPUYMHBI OTKA30B TPOJYKIIMH OT BO3JACHCTBUSA Pa3IMYHBIX AKCIUTyaTaIl[MOHHBIX
(hakTOpoB.
2 [IpuMeHSTh eCTCCTBCHHOHAYYHBIC 3HAHHS I KOHCTPYMPOBAaHUS W IMPOCKTHBIX

pacucToB PI3I[€J'IPII>1 MalllMHOCTPOCHHUS.

Haanm, npnoﬁpeTaeMble B X01€¢ OCBOCHUSA JUCHUIIJIMHBI

Ne i/t HaBbiku
1 Hapbikamu BbIOOpa BapHaHTOB PAIMOHAJIBHOIO HCIIOJIL30BAHUS CHIPHEBBIX U
DHEPreTUYECKUX PECYPCOB B MAIIMHOCTPOCHHMH.
2 HaBbikaMy KOHCTPYMPOBAHHS W IMPOEKTHBIX PACUYETOB H3JECIUM MAalIMHOCTPOCHHUS,
OIIpeEIeHUs IPOU3BOICTBEHHEIX 3aTpar.

KoMmnereHniun, npuodperaemMblie B X0/1e 0CBOCHHUS THCIUILINHBI

Komnerenuun HNuaukaropsl 3nanus | Ymenus |HaBbiku
OIIK-1. Criocoben OIIK-1.1. ®mugeckyro CymHOCTh
TIPHMEHSTH SIBTICHHH, IPOMCXOSIIHX B
MaTepuajax B YCIOBHUSIX IPOU3BOACTBA 1
COBPCMCHHBIC o
W KCIUTyaTally M3JeNUi U3 HUX I10J
9KOJIOTUYIHBIC A BO3/IeHCTBIEM BHELIHUX (PAKTOPOB
0€30TacHbIE METOIBI OIK-1.2. Berbupats MaTepHaisl,
parroHaIBLHOTO OLICHMBATh U MPOTHO3UPOBATH
HCIIOJIb30BAHMUS TIOBE/ICHNE MaTepHaa 1 P THHbI 1
CHIPBEBBIX I OTKA30B MPOAYKIUH OT BO3JICHCTBUS
PAa3JINYHBIX KCILTyaTallMOHHBIX
SHEPTreTUUECKUX (baxTopoB
pecypcoB B OIIK-1.3. HaBbikamu BbIOOpa
MallInHOCTPOCHHUU BapHaHTOB PallMOHAIIBHOIO
HCIIONB30BaHMs CHIPbEBBIX U 1
9HEPreTHYECKHX PECYPCOB B
MAIIMHOCTPOCHHU




OIIK-5. Criocoben
HCIIOJIb30BAaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOLINE B
nporecce
H3TOTOBJICHUS
MAaIIMHOCTPOUTEIBHBIX
u3enuii  TpedyemMoro
KauecTBa,  3aJIaHHOTO
KOJIMYECTBA npu

HaMMCHBIINX 3aTpaTax
00111eCTBEHHOTO TPY/Ia;

OIIK-5.1. OcHOBHBIE 32aKOHOMEPHOCTH,
JIeICTBYIOIIKE B TIpOLIEcCce
KOHCTPYHPOBAHUS U IPOSKTHPOBAHUS
MaIIMHOCTPONUTENBHBIX M3JISITHH.

OIIK-5.2. [IpumensTs
€CTECTBEHHOHAYYHbIE 3HAHUS VIS
KOHCTPYHPOBAHHUS M IPOSKTHBIX
pacyeToB U3/IeNHuii MaIIMHOCTPOEHHUS.

OI1IK-5.3. HaBbikamMu
KOHCTPYHUPOBAHHUS U MPOSKTHHIX
pAacYeTOB U3CITHA MAIIMHOCTPOCHHUS,
OIpEeICIICHUSI TTPON3BOICTBCHHBIX
3aTpar.

3. MecTo qucuumiaunsl B crpykrype OOII
JlucuuranHa OTHOCUTCS K YaCTH 00s13aTeNbHbIX AuctuIuinH biioka 1 «/{ucuunnunet (Moaynn)y.
JlucuuminHa u3ydaeTcst Ha 2 Kypce BO 2 ceMecTpe.

N3ydyeHne nucHUIUIMHBI Oa3upyeTcs Ha 3HAHUSAX, YMEHUSX M HaBBIKaX, IMOJyYEHHBIX MpPH
OCBOEHHUU AUCUMIUINH (Moayinel): dusnka, Xumusi, TexHOI0rus KOHCTPYKIIMOHHBIX MaTEpHUaJIOB.

[Tepedyens mocneayOMUX TUCIUIUIAH (MOIYINEH), I KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS
Y HaBBIKU, OpMUpYEMbIE TaHHOW yueOHOM TuCIUIUIMHON (MoxyneM): Pe3aHue MeTanioB U pexxyui
uHcTpyMeHT; OOopynoBaHHE MAIIMHOCTPOUTENBHBIX MPOU3BOJACTB; TexXHOJOrHYecKas OCHACTKa,

Texaomorus MalInHOCTPOCHUS.

4. CTpyKTYypa H colepKaHHe TN CHUITUHBI
4.1. CTpyKTYypa IHCUUILIMH

<
Paznen ; e Pacnpenenenne Tpyn0eMKOCTH pa3ziena
No AUCIATUIAHEL. S 0:3( g | (Buacax) no BuzaM yaeOHOM paGoThI Cozeprane
" dopma .
i one P O z é 2 CaMOCTOSATETbHOM PaboThI
TIpOMEAKYTOHOM 5 O KOHTAKTHas CPC
aTTecTalyuy
/M aek | mp | 1ab | KHA
1 2 3 4 5 6 7 8 10 11
Kpucrannuueckoe
CTpOCHHUE
METaJJIOB. IloaroroBka k
1 18 4 2 - 4 - 14 JrOTe
Hedopmarus u JlabopaTopHoii padote Nel
paspyiieHue
METAJLIOB.
MexaHn4uecKue MOATOTOBKA K TECTUPOBAHUIO
CBOICTBa 10 pa3aen
2 18 4 2 - - - 14 pasieny
METAILIOB U «Kpucramindeckoe cTpoeHue
CIUIABOB. METAJIJIOB U CIUIABOBY.
3 IToaroroska K 1abOpaTOPHOM
CIu1aBbI METAILIOB 18 4 2 - 4 - 14 A patop
pabote Ne2
4 MOATOTOBKA K TECTUPOBAHUIO
JuarpaMmel. 10 paszer
Kpucrammu3zanms 18 4 2 - - - 14 p y
Juarpamma «oxeneso —
METAaJIIOB.
YTIEpOI.
5 IToaroroBka K J1abopaTopHOI
TledexTor 18 4 2 - 4 14 A patop
pabote Ne3
6 Buer
TEPMHUUYECKOMN [TonroroBka Kk KOHTPOJIBHOM
18 4 2 - - 14
00paboTku. pabore Nel
XUMUKO-




TEepMHUYECKas
00paboTKa.
7| Cram u cinasst. IMoaroroBka k 1adbopaTopHOI
MapxupoBka 18 4 2 - 4 - 14 A paTop
. pabote Ned
cTajieil v CIJIaBOB.
8 | Ilomumepsr n .
[ToAroToBKa K KOHTPOJIBHOMN
KOMIIO3UIIMOHHEIE 18 4 2 - - - 14
pabote Ne2
MaTepHaJlbl.
9 DK3aMmeH 36 4 - - - 0,4 35,6
Hroro: 180 4 16 16 0,4 147,6
4.2. Conepxanue pa3iesioB Kypca u opMHPYeMbIX B HUX KOMIIeTeH Mt
N Pa3znen Koanr
0
I /;1 ARCHATTHHDI KomneTeHuu 1 | 3Hanus | Ymenus | HaBbikn ®opMa KOHTPOJISA
HHIUKATOPOB

1 Kpucrannuueckoe ctpoenue OIIK-1 .

METAIIOB Jle ‘:JPO ML 1 1 1 3amyra labopaTopHOI
: P paboTsl Nel
pa3pylieHUe METaJIIOB.

2 . OIIK-1, OIIK-5 TECTUPOBAHUE 11O pa3feny
Mexannyeckue CBOCTBa 19 1 1 «Kpucrammueckoe
METaJIJIOB U CILUIaBOB. ! CTPOCHHE METAJIJIOB U

CIIJIaBOB».
3 CraBbl METAILIIOB OIIK-1, OIIK-5 3auyTa 1a60paTOpHOH
1 2 1 paboTsr Ne2
(KOMITIOHEHTBHI CILIABOB).

4 OIIK-1 TectupoBanue 1o pasjaeiy

ﬁ::.arﬁ);g[;v[bl. Kpucranmsaius 1 JlnarpamMma «Keneso —
. YTIIEpO».

5 Hedexrnr OIK-1 1 1 33”1”?212;6:%;@”0"

6 Buibl Tepmudeckoii 00paboTKy. OIIK-1, OIIK-5
XHUMHUKO-TEpMUYECKAs 1,2 1,2 1,2 KoutponsHas pa6ora Nel
o0paboTka.

7 Cranu u crraBel. MapKupoBKa OIIK-1, OIIK-5 2 12 2 3aumra 1a6opaTopHOit
CTajiedl  CIJIaBOB. ' paGoThr N4

8 [Honumeps! ¥ KOMIO3UITUOHHBIE OIIK-1, OIIK-5 1,2 12 12 Kostpossias paGora Ne2
MaTepHabl.

4.3. HaumeHoBaHue TeM JIeKIM, HX co/iep:KaHie U 00beM B Yacax
No Ne pazpena N Tpynoem-

pasi HaumeHoBaHnue Jekuuii Py

n/n TUCIUTIINHBI KOCTb (4ac)
1. Kpucrannmueckoe ctpoerne Metaiuios. [ehopmanus u pa3pynieHne 2

METaJIIOB.

2. 2. MexaHnYeCcKie CBOMCTBAa METAJUIOB U CILIABOB. 2
3. 3. CruraBsl MeTaJUTOB (KOMITOHEHTHI CIUIABOB). 2
4, 4. Juarpammel. Kpucramimsanus MeTasIoB. 2
5. 5. HedexTsr 2
6. 6. Bunel Tepmudeckoil 00paboTku. XMMHKO-TEpMHUIECKasi 00paboTKa. 2
7. 7. Cranu 1 crraBel. MapKHUpOBKa CcTajlel U CIUIaBOB. 2
8. 8. [Tonumeps! 1 KOMITO3UITMOHHBIE MaTEPUAIIBL. 2
Bcero 16

4.4. HaumeHOBaHMe TeM NPAKTHYECKHX 3aHATHIL, HX CO/lep:kaHue U 00beM B Yacax
Ipakmuyeckue 3anamus y4eOHbIM NIAHOM He NPeOyCMOMpPEHbi.

4.5. HaumeHOBaHHe TeM JIA00OPATOPHBIX padoT, MX coiep:KaHHe H 00beM B Yyacax

Tpynoem-
Ne pa3znena
HaunmenoBanue 1adopaTopHbIX padoT KOCTh
JTUCIHUILINHEI (uac)
1 MuxkpoaHnanus (cTaneil ¥ 4UyryHOB). 4
2. OrmpezieneHne TBEpIOCTH. 4




3. 5. MakpoaHain3 UCCIIeI0BaHNUE H3JIOMOB 4
4. 7. JlnarHoctuka 1e(eKTOB. 4
Bcero 16

5. OueHo4YHbIe MaTepHAJIbI VIS TEKYILIEero KOHTPOJIsl yCIeBaeMOCTH M NPOMEeKyTOYHOM
aTTecTalluy 10 AMCUMILINHE
JlJ1 KOHTpPOJIs pe3yJIbTaTOB OCBOEHUS IMCUUIIIMHBI TPOBOASITCS:
— TECTUPOBAHUE!
. «Kpucraminyeckoe cTpO€HNE METAJJIOB U CILIABOBY»
. JlnarpaMma <GKee3o — yriepo.
— KOHTPOJIbHBIE paOOTHI:
1. KontposnbHas padota Nel «®a30Bble U CTPYKTYpHbIE IIPEBPAILIECHUS
2. KontponbHas padota Ne2 «OrnrcaHue CBOMCTB CIIJIAaBOBY
- 3aluThl Ja00PATOPHBIX PadoT;
- 9K3aMEH.
[Ipumeuanue: OrieHOYHBIE MaTepHalibl (TUIIOBbIE BAPUAHTHI TECTOB, KOHTPOJIBHBIX paboT U
Ip.) IpuBeaeHBI B oTAeAbHOM IpuiioxkeHuu (POC) k paboyeil nporpaMMe JUCIUILITUHBL.
[IpomexyTouHas aTTecTanus 1Mo UTOraM OCBOCHHUS AUCIUIIUHBI — 9K3aMEH.

N -

6. YueOHO-MeTOANYECKOE U MHH(POPMAIHOHHOE 0DecTIeYeHne TUCIIUIIJIHHbBI:

a) OCHOBHAaf JiUTeparypa:

1. Komapos, O. C. MarepuanoBeaenue B MamuHoctpoenuu: yueonuk / O. C. Komapos, JI. @.
Kepxenuena, I'. I'. Makaesa ; non pegakuueit O. C. KomapoB. — MuHck : Beiiimas mkosna, 2009.
— 304 c. — ISBN 978-985-06-1608-1. — TekcT : 35eKTpOHHBIH // DNeKTpoOHHO-O0NOIHoTeuHas
cuctema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/20088.html (nara oGpamenus:
11.06.2021). — Pesxum mocrtyma: ajast aBropusup. [lonb3oBaTencit

2. llpsxun, E. Y. Marepuanosenenune : yaeonuk / E. U. Ilpsxun ; nox pexpakmueii E. U.
[Ipsixun. — Cankr-IleTepOypr : HanmoHansHbII MUHEPATEHO-CHIPhEBOM YHUBEPCUTET «I OPHBI»,
2014. — 424 c. — ISBN 978-5-94211-699-6. — TekcT : 37eKTPOHHBIN // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/71696.html
(mara o6pamenusi: 11.06.2021). — Pexxum mocTyma: s aBTopu3up. nojszosareneid. - DOI:
https://doi.org/10.23682/71696

0) 10MOJIHUTEJIbHAS JIUTEepaTypa:

3. DNEeKTPOTEXHNYECKOE U KOHCTPYKIIMOHHOE MaTepUaIOBEICHHE : yueOHOE ITOCOOHE MO KypCy
«DNEKTPOTEXHUUECKOE M KOHCTPYKIMOHHOE MaTepualOBE/ICHUE» AJIS CTYACHTOB JTHEBHOU (HOpMBI
oOyuenusi HampaBieHuss noArotoBku 140400.62 - DnekTposHEpreTHKa M JJIEKTPOTeXHUKa /
cocraButenu E. B. lllonuna, A. A. CratuBko. — benropon : benropoackuii rocynapcTBEHHbIN
TexHosiornyeckuid yHuepcuter um. B.I'. Ilyxosa, ObC ACB, 2011. — 123 c¢. — Tekcr :
ANEKTPOHHBIA // OnekTpoHHO-OMOMMoTeyHas cuctema I[PR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/28422 html (mara o6pamenus: 11.06.2021). — Pexxum poctyma: s
aBTOPH3UP. MOJIb30BATENEH

4. J1., Kannucrep MarepuanoBeaenue. OT TEXHOJIOTUH K IPUMEHEHHUI0. MeTalbl, KepaMuKa,
nonmMepsl : yueOnuk / Yunbsam Kammucrep ., JpBua PerBuy k. ; mon penakuuei A. 5. Mankus.
— Cankrt-IlerepOypr : Hayunsie ocHoBBI U TexHOsOrUy, 2011. — 896 ¢. — ISBN 978-5-91703-022-
7. — TeKcT : 3NeKTpOHHBIN // DnexkTpoHHO-0ubmoTeynas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/13216.html (mata ob6pamenus: 11.06.2021). — Pexum poctyna: s
aBTOPH3UP. MOJb30BaTENEH

5. Marepuanosenenue: YueOHuk as By30B / b.H. Apzomacos, B.M1.Makaposa u ap. Ilox omr.
Pen. b.H.Ap3omacosa, I'.I'. MyxuHa. 6-¢ u3a., crepeotun. — M.: 3a-so MI'TY um. H.O. baymana,
2004. — 648c.

B) METOIMYECKHE YKA3ZAHUS:

6. [IpakTuKyM IO MaTepUaIOBEIEHUIO | yaueOHOe TTocoOue 1Mo Kypey «MarepranoBeIeHHE IS
CTYICHTOB THEBHOW (popmbl 00ydenus crenuanbHocTed 151001 — TeXHOJOTHS MaITUHOCTPOCHUS,

7



151003 — wuHCTpyMEHTaNbHBIE CHUCTEMBl MAIIMHOCTPOHUTEIBHBIX MpOou3BoACTB, 151701.65 —
MIPOEKTUPOBAHNE TEXHOJIOTUYECKUX MalIMH U KoMIuie / cocraButenu E. B. [llonuna, A. A. CtaTuBKO.
— benropon : benropoackuii rocy1apCcTBEHHbIA TEXHOJIOrnYeckui yuuBepeuretr uM. B.I'. Illyxosa,
OBbC ACB, 2011. — 121 c. — Tekcr : 31eKTpOHHBIN // DneKTpoHHO-O0ubimoTeyHas cucrema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/28384.html (nara obpamenus: 11.06.2021).
— PesxxuM focTyma: i aBTOPU3UP. TOJIb30BaTENeH

7. Hosuxo, WM. JI. MarepuanoBenenue. KOHCTpYKIIMOHHBIE U 3JIEKTPOTEXHUYECKHE
MaTepuaabl. MaTepuaibl U 2JIEMEHTHI 3JICKTPOHHOU TeXHHUKH. [IpakTHKyM K 1TabopaTopHBIM padoTam
: yaeOHO-MeToqrueckoe nmocobue / M. JI. Houkos, P. I1. Iuxapesa, T. C. Pomanosa. — HoBocuOupck
: HoBocuOupckwii rocyaapcTBeHHbIN TexHndeckuii yauepeuteT, 2010. — 56 ¢. — ISBN 978-5-7782-
1479-8. — Tekcrt : ’neKTpoHHBIH // DnekTpoHHO-0MOIMoTeuHas cucrema IPR BOOKS : [caift]. —
URL: https://www.iprbookshop.ru/45102.html (mata obpammenus: 11.06.2021). — Pexxum pocryma:
it apropusup. [lonszoBarenei

8. Meromnveckne ykazaHusi K JsaboparopHeiM paboram NelO, 12, 13, 24 mo kypcy
«Marepuanosenenue» / B. . Cunaesa, A. B. Bennmaunckuit, C. JI. Kapnyxus [u ap.] ; noa penakuuei
JI. B. Tapacenko. — MockBa : MOCKOBCKUI IOCyIapCTBEHHBIM TEXHUYECKHI YHHBEPCUTET UMEHH
H.D. Baymana, 2008. — 32 ¢. — TekcT : 3JeKTpOHHBIN // DeKTpoHHO-O0nOmoTeuHas cucrema [PR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/31063.html (mata o6pamenus: 11.06.2021).
— Pexkum nocryna: nns apropusup. [losnp3oBarenei

9. MukpoaHaiHu3 9yryHOB y4e0.-METO/I. T0COOWe /TSl BHITIOTHEHUS JTAO0OPaTOPHOH pabOTHI IO
mucrurnHe «Martepuanoseaenue» / coct.: B.M.Csrckuii, C.A. CoxosoB. — Botkunck: U3a. BO
NxI'TY mm. M. T . Kanamunkoa, 2018. — 22c¢.

10. OmpeneneHue TBEPAOCTH METAJUIOB: y4e0.-MeTOJ. TocoOWe JUIS  BBHIOJTHCHHS
nabopaTopHO paboTHI Mo aucnuiuinae «Matepuanoeaeruey / coct.: B.M.Casarckuii, C.A. CokooB.
— Botkunck: U3n. BO V[TV um. M. T.Kanamaukosa, 2018. — 23c.

11. UccnenoBanue BIUSHUAS PEKAMA TEPMOOOPAOOTKH HA CTPOSHUE U CBOMCTBA CTaIu y4eo.-
METO/I. TOCOOME JIJIsl BBITIOJHEHUS JTaOOpaTOpHOW pabOTHI Mo muciuInHe «MaTepuanoBeneHuey /
cocT.: BM.Casarckuii, C.A. CokonoB. — Borkunck: U3g. BO kI TY umenn M.T.Kanamunkosa,
2018. — 22c.

12. lnarnoctuka Ae(peKToB, BCTPEUAIOLIUXCA B MAIMHOCTPOUTEIHLHOM MPOU3BOJICTBE: yuel.-
METO/1. MocoOMe AJIsi BBIMIOJIHEHUS J1a00paTopHOil paboThl mo nucuuiuinHe «MarepuanoseneHue» /
cocT.: B.M.Cearckuii, C.A. CoxonoB. — Borkunck: MU3n. BO VxI'TY umenn M.T.Kanamnaukosa,
2018. —23c.

13. Be16op MaTepuanioB U PEXUMOB TEPMOOOPAOOTKH B 3aBHCHMOCTH OT YCIIOBHM PabOTHI
JeTaneil u 3JIeMEHTOB KOHCTPYKLMM: y4eO.-MeTo[l. mocoOue /1S BHIIOJIHEHUS! KOHTPOJILHOM paboThI
o aucuuiuimae «MarepuanoBeaeHue» / coct.: B.M. Cesarckuii, C.A. CokosioB. - Botkunck: 3. BO
®OI'BOY BO «MxkI'TY umenu M.T.Kanamuukosay, 2019. -21c.

r) epevyeHb pecypcoB HHPOPMANHOHHO-KOMMYHHKAIIMOHHOI ceTn UHTepHeT

1. DOnextpoHHo-OubnMoTeuHas cucrema [IPRbooks

http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks

2. DnexTpoHHbIN Katanor HaydHoil Oubanotexu VI TY umenn M.T. Kanamuaukoa Web
NPBUC
http://94.181.117.43/cqibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21
DBN=IBIS

3. HauwuonanbHas snekTpoHHas oubnuoTeka - http://H36.pd.

4. Muposas uudposas oubanoreka - http://www.wdl.org/ru/

5.  MexayHapoaHbli HHAEKC HayuHOTo nutupoBanus Web of Science —
http://webofscience.com.

6. Hayunas snexrponnas oudmuorexka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. CrnpaBouHo-nipaBoBas cucrema KoncynbrantlLimtoc http://www.consultant.ru/

) JIMIEH3MOHHOE ¥ CBOOOIHO PacpocTPpaHsieMoe NPOrpaMMHoe odecreyeHme:

1. Microsoft Office (nmuuensuonnoe I10)



2. LibreOffice (cBoboaHo pacnpoctpansemoe [10)
3. Doctor Web (numensuonnoe 110)

7. MarepuajbHO-TeXHU4YECKOe o0ecnedeHne TUCUUILIUHbI:
1. JleknnoHHBIE 3aHATHA
Y4eOHbIe ayAUTOPHUH IS JICKIIUMOHHBIX 3aHATHIA YKOMIUIEKTOBAHBI MEOCIBIO0 U TEXHUICCKUMU

cpeacTBaMu 00yYeHHS, CIYKAIUMU IS IPEICTaBICHHs yaeOHOM HH(OpMAIK O0JIBIION ayIUTOPUN

(TIpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK).
2. [Mpaktuyeckue 3austust ([Ipakmuueckue 3ansamust y4eOHbIM NIAHOM He NPedyCMOMPEHDbL)
3. JlaboparopHbIe paOOTHI.
s 1abopaTopHBIX 3aHATHH HCMONB3YyloTCs ayautopusi Ned02, ocHamieHHas CIEAYIONIIM

000pyI0BaHUEM
1.

©ENOOTAWN

VYuebHass ayauTopusi sl TPOBEACHUS TPAKTHUECKUX 3aHATHH: OOOpyHOBaHHE -
KOMIUIEKTHI yueOHOM Mebenu Jisi 00y4JaromuXxcs U MpernoaBaTelis, 10CKa.
WutepaktuBHas nocka EliteBoard WH-83S4 — 1.

ITpoexrop Optoma X305ST — 1 miT.

Hoyr6yk Lenovo G50-45 — 1 mir.

Komnonku Sven SPS-611S — 1 mT.

Muxkpockon Levenhuk DTX500LCD — 4 .

Teepaomepsr TOMII — 3 mr.

Teepnomep TK-2 — 2miT.

Teepaomep TM-2 — 2 .

10. YnprpasBykoBoii aedekrockon Y9812 — lmr.

11. Becwr BJII'-1000/0,05MI'4 — 1mT.

4. CamocTosiTenbHas padoTa.

[Tomemennss A7i1  CaMOCTOSITENIbHOM paOOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C
BO3MOXHOCTBIO MOJKIIOUEHNUS K ceTh «VHTepHEeT» M NOCTYNOM K 3JIEKTPOHHOM MH(OPMAIMOHHO-
obpazoBatenbHOi cpene BO ®I'BOY BO «MxI['TY umenn M.T. Kanamaukosa (aya.Ne 224, aapec:
427430, Y amyptckas Pecnybnuka, r. Botkunck, yiu. [1.W. Illysanosa, 1. 1).

[Tpu HEeoOxouMocTH paboyas mporpaMMa JUCITUIUTHHBI (MOJIYJIS) MOKET ObITh aJlaliTHPOBaHa
TSl 0OecTieueHHs 00pa30BaTEIBLHOTO MPOIIECCa MHBAIUIOB | JIUI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU
3JI0POBBSI, B TOM 4YHCIE M1 OOY4YeHHS C NPUMEHEHHWEM JIMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TexHosioruii. s 3Toro Tpelyercs 3asBiIICHHE CTyAEHTa (€ro 3aKOHHOTO TIIPEACTABUTEIS) H
3aKJIF0YCHUE TICUXO0JIOTO-MeANKO-Tieaarornaeckoit komuccuu (IIMIIK).



JIncr cornacoBanusi paboyeil NporpaMMsbl AUCHMIIMHBI (MOLYJIs1) HA Y4eOHBIH roj

Pabouast mporpamMmma AUCHUIUTHHBI (MOAYJs) «MarepraloBeCHHE» TI0 HANPABICHUIO TOITOTOBKH
(cneruanbHOCTH) 15.03.05 «KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE obecrieueHue
MAIIMHOCTPOUTEIBHBIX ~ MPOU3BOJCTB» IO  HampaBieHHOCTH  (mporpamme)  «TexHosorus
MAaIIMHOCTPOEHHS» COTJIACOBaHA HA BEIEHUE Y4€OHOTO Mpoliecca B y4eOHOM TOIy:

«Coznacosanon:
Yueonuvii 3agedyrowuil Kageopoti,
200 omeemcmeenHnou 3a PIIJ[

(noonucs u dama)

2021 - 2022
2022 — 2023
2023 — 2024
2024 — 2025
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Ipunoxenue K padouei nporpamMme
AUCHHUIIMHBI (MOTYJIs1)

MUWUHOBPHAYKHN POCCHUU
BoTkunckuii punman
denepanbHOTO roCyAapCTBEHHOTO OFO/KETHOTO 00pa30BaTEIbHOTO YUPEKACHHS
BBICILIETO 00pa30BaHuUs

«M>xeBCckuii roCy1apCTBEHHBIN TeXHUUeCcKHuil yHuBepcuteT uMeHu M. T. Kaamuukosa»
(B® ®T'BOY BO «MxI'TY umenn M.T. KanamnukoBay)

OueHovHbIe cpeaAcTBa
N0 JMCUMIINHE

Mamepuanoseodenue

Hamnpasienue. 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 00ECIEYCHHE MAITHHOCTPOUTEIBHBIX
IIPOU3BOJICTBY

HaIpPaBJIEHHOCTH (Iporpamma): TexHOoJIOoTHs MaIlTMHOCTPOEHUS

YpOBEHb 00pa30BaHus: OakagaBpuaT
dbopma obyuenus: O4HO-3a04HAS

o6ma;[ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT: 5 3a4eTHBIX € AMHUIIBI
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OuneHo4HbIE cpeICTBa
OnenuBanue GpopMUpoOBaHHE KOMIIETEHIIMHA TPOU3BOIUTCS HA OCHOBE PE3yIbTaTOB O0y4EHUS,
IIPUBEACHHBIX B II. 2 pabdoueil nporpammsel 1 @OC. CBs3b pa3fenoB KOMIETEHIUH, UHIUKATOPOB U
(dbopM KOHTpOJS (TEKYIIEro W MPOMEKYTOYHOTO) yKa3aHbl B TaOmuie 4.2 pabouell mporpamMmbl
JUCLMILIMHBI

O1eHOYHEIE cpeacrtBa COOTHCCCHBL

WHIUKATOPAMH JIOCTHKCHUS KOMIIETCHIIMNA MTPEICTABICHBI HUKE.
s kaxcoo2o uHouxamopa OOCMudCeHusi KoMnemeHyuu, ykazaunoeo 6 paszoene 2 PIIJ],
npUBOOAMCA. KOO U HAUMEHOBAHUE UHOUKAMOPA, COOMEEMCMEYIowue emy pe3yibmamsl 00yueHus
(3HaHUsL, YMEHUs U HABbIKU) U hopmbl Konmpoas (mabauysl 4.1 u 4.2).
Ecmu npu oceoenuu oucyuniuHvl npeoycmampueaemcsi nposedeHue HeCKOAbKUX 6Uios
meKywe2o KOHMPOJisL (HEeCKONbKO 1ab0OpamopHbix pabom, Npakmudeckux pabom, KOHMPOLbHbIX
pabom u m.o.), He0OO6X0OUMO 88eCmU HYMEPAYUI0 pabom u COOMHEeCMU UX ¢ pe3yIbmamamu 00yUeHUsl.
OyenouHvle cpedcmea 00NIHCHbI COOMBEMCMBOBAMb NPOBEPIEMbIM Pe3YTbmamam 00yueHus.

C pe3yiapTaTaMd OOydYeHHS TI0 JAUCHUIUIMHE U

Ne PesyabsTaT 00yuenus @D opMBbI TeKYIIEro U
Konabl koMnieTeHIMM 1 MHHINKATOPOB

n/m (BHaMUsA, YMEeHUs U HABbIKU) NMPOMEKYTOYHOI0 KOHTPOJIst

1 OIIK-1.1. ®u3ngeckyro CymHOCTh 31. ®usnueckyro CyIHOCTh TecTupoBaHue 110 pasieny
SIBJICHUH, IPOUCXOJSLINX B MaTepHaax SIBJICHUH, IPOUCXOJALIMNX B «Kpucrammdeckoe CTrpocHHe
B YCJIOBUSIX TIPOU3BOJICTBA U MaTepuanax B yCIOBHUIX MCTAJLIIOB 1 CILIaBOBY
SKCIUTyaTalluy M3JIEIUI U3 HUX MO IPOM3BO/ICTBA M SKCILTyaTalliH Tecrnposanne o pasaeny:
BO3JICHCTBHEM BHEIIHUX (PaKTOPOB W3JIEeNUN U3 HUX TI07, Jluarpamma Keieso — yrepon.

o KonrponbHas pabora Nel
BO3/ICHCTBUEM BHEIIIHUX JlaGoparopHbie pabotsl 1-4
thakTopos. DK3aMEHAIHOHHBIE BOMPOCHI
H1. HaBeixamu BeIOOpa
BapHUaHTOB PALMOHATIBHOIO
UCIIOJIb30BaHMUS ChIPHEBBIX U
SHEPreTUYECKHX PECYpPCOB B
MAaIIHHOCTPOCHHHU.

2 OIIK-1.2. Beibupats MaTepualsl, 31. ®u3nuecKyIo CyIHOCTh TectupoBanue 1o pazueny
OLICHUBATb U IPOTHO3UPOBATH SBIICHUH, IPOMCXOAIINX B «Kpucrannnieckoe ctpoeHue
MIOBE/ICHHNE MaTepuaa U MPUIUHBI MaTepuanax B YCIOBHUIX METaJJIOB U CILIaBOBY
OTKAa30B MPOJYKIIUU OT BO3JIEHCTBUSA MIPOU3BOJICTBA U IKCILTyaTalluu KonTponbhas padora Nel
Pa3IMYHBIX HKCIUTYaTallMOHHBIX W3ENUH U3 HUX TT0] Konrponsaas padora Ne2
(axTopoB BO3JICHCTBHEM BHEIIHUX JlabopaTopHblie padoThl 2,3

(axTopos. OK3aMEeHalMOHHBIE BOIIPOCHI
32. OCHOBHBIE 3aKOHOMEPHOCTH,
JICHCTBYIOLKE B IIpOLIECCE
KOHCTPYUPOBAHUS U
MPOEKTHPOBAHMSA
MAaIIUHOCTPOUTEIBHBIX N3ETHH.
V1. BeiOupats MaTepuaisl,
OLICHMBATh U MPOTHO3UPOBATH
TIOBE/ICHNE MaTepuana u
MPUYUHBI 0TKA30B MTPOIYKIIHH OT
BO3JICICTBUS pa3IMYHBIX
9KCIITyaTaIlMOHHBIX (PaKTOPOB.
H1. HaBeikamu BEIOOpa
BapHaHTOB PALMOHAIBHOTO
WCIIOIb30BaHMS CHIPHEBBIX H
9HEPreTUIECKHX PECYpPCOB B
MaIIHHOCTPOCHHH.

3 OIIK-1.3. HaBbikamu BbiOOpa BapuanToB | 31. ®U3UYECKYIO CYITHOCTD TecruposaHue 1o paszueiy
panroHaIbHOIO UCIIOIb30BaHUSI SIBIICHUH, TPOUCXOJSALINX B «Kpucranmyeckoe crpoeHue
CBIPHEBBIX U YHEPTETUYECKUX PECYPCOB B | MaTepHaliax B YCIOBHAX MCTaJIIOB 1 CILIaBOB)
MAaIIMHOCTPOECHUH MPOW3BOJICTBA M IKCILTyaTaIllin KonrponbHas pabora Nel

{3 eI 113 HIX TIO Jla6opatopHsie paboTsr 1-3

. DK3aMEeHaIMOHHBIE BOIPOCHI
BO3/ICHCTBHEM BHEIIHUX
(hakTOpOB.
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32. OCHOBHBIE 3aKOHOMEPHOCTH,
JISHCTBYIOIIIKE B MIpOLEcCce
KOHCTPYUPOBaHHA U
MPOEKTUPOBAHUS
MAaIIMHOCTPOUTENBHBIX U3ACTHH.
V1. BoibupaTh MaTepurasl,
OLIEHUBATh U IIPOTHO3UPOBATH
MOBEZICHUE MaTepuasa U
MPUYMHBI OTKa30B MPOAYKIMH OT
BO3EUCTBHS pa3INYHbIX
9KCIUTyaTallHOHHBIX (PaKTOPOB.
V2. IIpumensts
€CTECTBEHHOHAY4HbIE 3HAHUS IS
KOHCTPYHPOBAaHHUS U MPOEKTHBIX
pacyeToB U3Jenui
MAaIIMHOCTPOEHUSI.

H1. HaBeikamu BeIOOpa
BapHaHTOB PALMOHAIBHOIO
UCTIOJIb30BaHUSI CBIPHEBBIX U
SHEPreTHYeCKUX PECypcoB B
MalIMHOCTPOCHHUH.

H2. HaBpikaMy KOHCTPYHPOBAHHS
U IPOEKTHBIX PACYETOB U3JEIUN
MAaIIMHOCTPOCHUS, ONpeIeTICHUs
MIPOM3BOJICTBEHHBIX 3aTparT.

OIIK-5.1. OcHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOLLME B IIPOLIECCE
KOHCTPYUPOBAHUSI U IIPOEKTUPOBAHUS
MAaIIMHOCTPOUTEIILHBIX H3ACIIUH.

31. dusnueckyro CyIHOCTb
SIBJICHUH, TIPOUCXOJISAIINX B
MaTepurajiax B YCIOBUAX
MPOU3BOJCTBA U IKCILTyaTalluu
HU3AEIHUI U3 HUX TI0]T
BO3JEHCTBUEM BHEIITHUX
(hakTOpOoB.

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIECTBYIOLLKE B IIpOLECCE
KOHCTPYUPOBAHUS U
MPOEKTHPOBAHUS
MAaIIUHOCTPOUTEIBHBIX U3ETHH.
V1. BeiOupats MaTepuaisl,
OLICHMBATh U NPOTHO3HPOBATH
MIOBEJIeHNEe MaTepuaia u
MPUYUHBI 0TKA30B MTPOTYKIHH OT
BO3JICHCTBHS PA3IUUHBIX
IKCIITyaTaIllMOHHBIX (PaKTOPOB.
V2. [IpumensTs
€CTECTBEHHOHAYYHbIC 3HAHUS JUIA
KOHCTPYUPOBAHUS U TIPOEKTHBIX
pacyeToB U3ENul
MAaIIHHOCTPOCHHS.

H1. HaBbikamu BeIOOpa
BapHaHTOB PALMOHAIBHOTO
MCIIOIb30BaHMS CHIPHEBBIX H
9HEPreTUIECKHX PECYpPCOB B
MAaIIHHOCTPOCHHH.

H2. HaBpikamMu KOHCTpYHPOBaHUS
Y TIPOCKTHBIX PACUETOB M3JCTHH
MAaIIUHOCTPOCHHUS, ONPEACICHNS
MPOW3BOJICTBEHHBIX 3aTpar.

TectupoBaHue 10 pa3uery
«Kpucraninueckoe CTpoeHHe
METAJUIOB U CIUIaBOBY»
KontponpHas padora Nel
KonTponbnas padora Ne2
JlaGopaTopHsie pabots! 2,3
DK3aMEHAIMOHHBIE BOIPOCHI

OIIK-5.2. IIpumensTs
€CTECTBEHHOHAYYHbIE 3HAHUS JUIS
KOHCTPYHPOBAHUS W POSKTHBIX
pacyeToB U3AENNI MAIIMHOCTPOCHUSL.

31. ®m3uUecKyro CYIIHOCTh
SIBIICHUH, TPOUCXOJSALINX B
MaTrepuaiax B YCIOBUSIX
MPOU3BOACTBA U 3KCIUTyaTalluu
W3JIENUNA U3 HUX TI0A
BO3CHCTBIEM BHEIIHUX
(hakTOpOB.

KonTponbaas padora Nel
KonTponbaas padora Ne2
JlabopaTopHsie pabots! 3,4
DK3aMEeHaIMOHHBIE BOIPOCHI
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32. OCHOBHBIE 3aKOHOMEPHOCTH,
JISHCTBYIOIIIKE B MIpOLEcCce
KOHCTPYUPOBaHHA U
MPOEKTUPOBAHUS
MAaIIMHOCTPOUTENBHBIX U3ACTHH.
V1. BoibupaTh MaTepurasl,
OLIEHMBATh U MIPOrHO3UPOBATH
MOBEZICHUE MaTepHasa U
MPUYMHBI OTKa30B MPOAYKIMH OT
BO3EUCTBHS pa3INYHbIX
9KCIUTyaTallHOHHBIX (PaKTOPOB.
V2. IIpumensts
€CTECTBEHHOHAY4HbIE 3HAHUS IS
KOHCTPYHPOBAaHHUS U MPOEKTHBIX
pacyeToB U3Jenui
MAaIIMHOCTPOEHUSI.

H1. HaBeikamu BeIOOpa
BapHaHTOB PALMOHAIBHOIO
UCTIOJIb30BaHUSI CBIPHEBBIX U
SHEPreTHYeCKUX PECypcoB B
MalIMHOCTPOCHHUH.

H2. HaBpikaMy KOHCTPYHPOBAHHS
U IPOEKTHBIX PACYETOB U3JEIUN
MAaIIMHOCTPOCHUS, ONpeIeTICHUs
MIPOM3BOJICTBEHHBIX 3aTparT.

6 OIIK-5.3. HaBblkaM# KOHCTPpYHPOBaHUS
Y MIPOEKTHBIX PACUETOB U3EIIUN
MAaIIMHOCTPOCHUS, ONPEACICHUS
MPOU3BOACTBEHHBIX 3aTpar.

31. dusnueckyro CyIHOCTb
SIBJICHUH, TIPOUCXOJISAIINX B
MaTepurajiax B YCIOBUAX
MPOU3BOJCTBA U IKCILTyaTalluu
HU3AEIHUI U3 HUX TI0]T
BO3JEHCTBUEM BHEIITHUX
(hakTOpOoB.

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIECTBYIOLLKE B IIpOLECCE
KOHCTPYUPOBAHUS U
MPOEKTHPOBAHUS
MAaIIUHOCTPOUTEIBHBIX U3ETHH.
V1. BeiOupats MaTepuaisl,
OLICHHUBATh U MPOTHO3UPOBAThH
MIOBEJIeHNEe MaTepuaia u
MPUYUHBI 0TKA30B MTPOTYKIHH OT
BO3JICHCTBHSI PA3IUUHBIX
IKCIITyaTaIllMOHHBIX (PaKTOPOB.
V2. [IpumensTs
€CTECTBEHHOHAYYHbIC 3HAHUS JUIA
KOHCTPYUPOBAHUS U TIPOEKTHBIX
pacyeToB U3ENul
MAaIIHHOCTPOCHHS.

H1. HaBbikamu BeIOOpa
BapHaHTOB PALMOHAIBHOTO
MCIIOIb30BaHMS CHIPHEBBIX H
9HEPreTUIECKHX PECYpPCOB B
MAaIIHHOCTPOCHHH.

H2. HaBbikamu KOHCTPYHPOBAHUS
Y TIPOCKTHBIX PACUETOB M3JCTHH
MAaIIUHOCTPOCHHUS, ONPEACICHNS
MPOW3BOJICTBEHHBIX 3aTpar.

KonTtponbHas pabora Ne2
JlabopaTopHas pabotaNe4
DK3aMEHAIHOHHBIE BOIPOCHI

Tunosple 3agaHus 1JI OLeHUBAHUSA (OPMHUPOBAHHMSA KOMIIETECHIIM A

Haumenoeanue: >x3aMeH

IlIpeocmasnenue 6 @OC: nepeueHb BOIPOCOB
Ilepeuens 6onpocoe 013 npoeedenusn IK3amena:
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1. Kpucmannuueckoe cmpoenue memannos.

2. Ilonumopgusm memannos.

3. Kpucmanmuzayua memannos. Mexanusm, Kpuevle OXAAHNCOEHUs, GIUAHUE CKOPOCMU
OXAAAHCOEHUS HA YUCTIO YEHMPO8 KPUCTATIUZAYUU U OUCNEPCHOCMb cmpyKmypul. [uggyzus.

4. Makpoananuz. Hasnauenue, memoovl 8blAGNIEHUA MAKpoCcmpykmypol. [eghexmul,
8vlAsseMble NPU MAKPOAHAU3E.

5.  Mukpoananus. Memoouka npucomosnenusi wiaupos u GvlasieHUus MUKPOCMPYKMYpbl.
Hasznauenue. Buovr muxkpoananusa.

6. Vnpyeas u nnacmuueckasn oeghopmayus.

7.  Paspywenue. Mexanuzm u enewnue npusHaxku Xpynko2o u 6s3K020 paspyuleHui.

8. HUcnvimanue na pacmsdicenue.

9. Tsepoocmb memannios u memoobvl ee ONpPedeneHusl.

10. Cssa3b mexanuueckux xapaxmepucmux ¢ IKCHIYAmayuoOHHbIM NOBEOeHUEM MEeMAl08.

11. Kopposuss memannos. Buowi xopposuu. Medwckpucmaniumnas Kopposusi u ee
npeoynpesyicoeHue.

12. Cnnasvl memannos. Buovl e3aumooeticmeuss KOMROHEHMO8 CHAABA: MEepoble PACMBEOPbl
(3amewenus, 6HeOpeHuUs), XumuyecKue coeOuHeHUs, MexanuyecKue cmecu.

13. Jluacpamma «Fe — FesCx: ycnosus nocmpoenus, Komnonenmol u (azvl, ux cmpoeHue u
ceoucmaa.

14. Juacpamma «Fe — FesCy: pazosvie u cmpykmyphvie npespawjenusi 6 CMaisix.

15. Juacpamma «Fe — FesCy: pazosvie u cmpykmyphvie npespawjenusi 8 4y2yHax.

16. Kpucmannuzayusi u cmpoenue cmanvio2o caumia. @opmvi 06pazyiouuxcs KpUcmaiios.
Jluxeayusi.

17. Uzmenenue cmpykmypol u ceouicme cmanu npu 2opsyeil oepopmayuu. AHuzomponus
2opAuedephopmMuposaHHoco Memada.

18. Usmenenue cmpykmypvl u ceoucme cmanu npu Xxoanoo0nou oegopmayuu. Haxnen u
pekpucmannuzayus. Kpumuueckas cmenens depopmayuu.

19. Uzmenenue cmpykmypwi u ceoticme cmanu npu ceapke u mexauuyeckou oopabomke.

20. Tepmuueckas obpabomka Kax cpeocmeo NPUOAHUs OemansimM HeoOXOOUMbBIX CBOUCHS.
Omanvl mepmoobpabomxu.

21. Ilpespawenus 6 yenepooucmoii cmanu npu Hazpese. Kpumuueckue mouxu.

22. Pocm 3epua aycmenuma. Ilepecpes u nepesicoe.

23. Ilpespawenus 6 yenepooucmou cmaiu npu oxaaxcoeHuu. Hzomepmuyeckuii pacnao
aycmenuma. C-kpusasi.

24. Omoicue. Temnepamypa Hazpesa, CKOpOCMb OXNANCOEHUS, NOJyuaeMvle CMPYKMypa U
ceoticmsa. Buowl omorcuea u ux naznaveHue.

25. Hopmanusayus. Temnepamypa Hacpesa, noxyyaemvle CMPYKMypbl U CEOLUCMEA.
Ha3znauenue.

26. 3axanka cmaneii: 6b100p memnepamypsl Hazpesa OJisi 00- U 3A26MEKMOUOHbIX CMalel,
8lUsAHUE MeMnepamypsl U OUMENTbHOCMU HA2Pe8a U 8blOEPIUCKU HA KAYeCmB0 3aKAIKU.

27. 3axanka cmanetl: cnocobObl OXAANHCOEHUs, 3AKATOYHbIE CPedbl, NOJyYAeMble CHPYKMYpbl U
ceoticmaa.

28. Buowl 3axanxu: & 08yx cpedax, CmyneH4amasl, U30mepmuyecKas.

29. Omnyck 3axanennot cmanu. llpespawenus npu omnycke. 3asucumocms c80UCME Om
memnepamypbl OMmnycKa.

30. [Jegexmvr mepmoobpabomiu.

31. Ilosepxnocmuas 3axanxa cmanei ¢ Haepeeom TBY. Haznauenue, ocobenHocmu nazpesa,
noJydaembie c80UCMEA.

32. I[logepxnocmuas 3axkanxka cmaeti ¢ 2a30N1AMEHHbIM HA2PeBOM U CMaell ¢ NOHUNCEHHOU U
pe2rameHmupyemou npoKaIuaemMocmyio.

33. Hemenmayus. Cywrocms npoyecca, noiyiaembvie C80UCMEA, HA3ZHAYEHUE.

34. Azomuposanue. Cywnocms npoyecca, noiyyaemvie cGOUCMBA, HA3HAYEHUE.

35. Humpoyemenmayus. CywHocms npoyecca, noiyuaemvle C80UCMEd, Ha3Ha4eHue.
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36. MawunocmpoumenvHvle cmanu u cnaagvl. Knaccuguxayus no xumuueckomy cocmasy,
Kauyecmey, npo4HOCMU, HASHAYEHUIO U Op.

37. Mapkupoexka MauluHOCMpoOUmenbHblX Mamepuaiog (cmanei, 4y2yHo8, ailOMUHUEBbIX U
MeOHbIX CNIIAB08)

38. Bausnue yenepooa u nOCMOAHHbIX NpUMecel Ha C80UCMEa Ye1epoOUCmblX CMAaiel.

39. Koucmpykyuonnule yenepooucmole cmanu. Mapxu u ooracmu npumeHeHus..

40. Bausanue ne2upyrouux d1eMeHmos Ha C80UCMEA KOHCIMPYKYUOHHBIX 1e2UPOBAHHBIX Cmaell
(0bwue nonodicenus).

41. Brusnue Haubonee 4acmo npumeHsembvlx J1ecUpyioumux 21eMeHmos Ha C8OLCmea cmaiel.

42. Vayuwaemvle yenepooucmole u 1e2uposannvle cmanu 0as 0emaneti MauiuH.

43. Cmanu ons pescyujeco uHCmpymenma: yenepooucmoie, 1ecuposanivie, Obicmpopexicyujue.

44. Teepovie cniasvl. Pescywue ceepxmeepovie mamepuansl. Pexcyujas munepaniokepamuxa.

45. Koppo3suonno-cmotixue cmanu. Ilpunyunvl obecneuenuss KOppo3UOHHOU CIMOUKOCTIU.

46. Anromunui u e2o cnaagvl. Knaccugpuxayus. [egpopmupyemvie cniagvl, ynpouHsemovie
mepmooopabomKoll.

47. AntomuHnuesvle cniagvl. depopmupyemble CHIABbL, He YNPOUHAEeMble MEPMOOOPAOOMKOLL,
JlumetiHvle Cniasol.

48. Meowv u meounwvie cnnasvi. Knaccuguxayus meonvix cniasos. Jlamymu.

49. BpoH3bl: cocmas, c8olCmaa, Ha3HAYeHuUe.

50. Tuman u eco cnnaswi. Ceoticmea, Ha3HayeHue.

51. Tyeonnaskue memannvl (6onbhpam, MoaubOeH) u ux cniaswi.

52. ITnacmuueckue maccol: 8U0bl, CGOUCMEBA, NPUMEPLL NPAKMULECKO2O NPUMEHEHUSL.

53. Cmexkno: neopeanuueckoe, opeaHuyecKoe, CUMALlbl, MEMALIUYECKUe CIeKId.

4. Komno3uyuonHvle mamepuanvl: NpUHYun NoayyeHus, cmpoeHue, ceovcmsea. llpumepol
KOMHO3UYUOHHBIX MAMEPUATO8.

[Tpumep OmiteTa K K3aMeHY.

buner Nel:

1. Kpucmannuueckoe cmpoeHue Memannog. MemailuyecKuti —mun — CcesA3U,  BUObl
KPUCMALIUYeCKUX siueeK, Ux napamempsl. AHU30Mponus Kpucmaiios.

2. Tepmuueckas oopabomka. dmanvi mepmooopabomxu.

3. Mawunocmpoumenvnvie cmanu u cniagvl. Kiaccuguxayus no xumuyeckomy cocmasy,
Kauecmay, npO4HOCMU, HAZHAYEHUIO U Op.
Kpumepuu ouyenkxu:
[IpuBenens! B pazaene 2

Haumenoeanue: tect «ATOMHO-KPUCTAIITNYECKOE CTPOCHHE METAIIIOBY
Ilpeocmasnenue ¢ @OC: niepeueHb BOMPOCOB IO pa3/iesiaM JUCIUILIAHBI
Bapuanmuol mecmoas:

1. Haszoseume ocHO8Hble NPUSHAKU MEMALILOS.

2. Hazogume 21a8Hy10 0COOEHHOCb MEMALIUYECKO20 MUNA CE53U MeNCOY amoMaMU.

3. B kaxux eOuHuyax usmepsiomcs pazmepuvl amomos u KpUCmaiiuieckux siueex?

4. Yem o0b6vsacHAemCs NOBbILUEHHASL 2NeKMPONPOBOOHOCb MEMANN08?

5. Kakas uz mpex kpucmaniuieckux siueex umeem HaumeHovuiyto niomuocms ynaxoexku: OL[K,
I'lIK unu cexcaconanvuasn?

6. Kakas uz mpex Kkpucmaniuyeckux aueex umeem Haudoavuyo niomuocms ynaxosexu: OLK,
I'lIK unu cexcaconanvuasn?

7. CKonvKko amomo8 npuxoOumcs Ha OOHY KPUCMALIUYECKYIO SAYeliKy Mmuna 00beMHO-
YeHmpuposanHozo Kyoa?

8. Ckonbko amomoé npuxooumcs Ha OOHYy  KPUCMANIUYECKYIO — AYeuKy  muna
2paneyeHmpuposanHozo Kyoa?

9. CKONbKO amomos npuxooumcst Ha 00OHY 2eKCA2OHANbHYI0 KPUCAIUYECKYIO AYEUKY?

10. Pacnonooxcume ocHosHble munvl kpucmaiiuveckux sadeex memannos (OLK, T1]K,
2eKCA2OHANbHYI0) 8 NOPAOKe Y8eNUdeHUs KOIUYecmaa 00pa3yiouux ux amomos.
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11. Ymo nonumairom noo nomumopgrvim npespaujerHuem?

12. Kax npoucxooum noaumopgnoe npespawenue (mexanusm)?

13. Kaxue u3 nepeyucienuvix Hudxice Memaiiog umerom noiumoppuvie npespawenus: Fe, Ti,
Al, Cu, Sn?

14. Kakoti uz nepeyuciennvix Huxice Memaiios He umeen noaumop@uvix npeepawenuti: Ti, Cu,
Sn?

15. Kax usmensiemcsi yoenvHulil 00vem npu noaumop@rom npespawenuu Fe,— Fe,?

16. Kax usmensiemcst yoenvHulil 00vem npu noaumop@rom npespawenuu Fe,— Fe,?

17. Yeenuuusaemces unu ymenvwaemes amniumyoa KoieoaHutl amomos OmHOCUMENbHO Y3108
KPUCMALIUYEeCKOU peuiemKy npu nogululenuy memnepamypul?

18. C kakum npoyeccom, NpOUCXOOAWUM HA AMOMHOM YPOBHE, CBA3AHO YMeHbUleHUe
NPOYHOCMU U Y8euderue NIaCmuUYHOCMU Memaiog npu NO8bIUEHUU memMnepamypsl?

19. Ymo npoucxooum c memnepamypol 6 MOMEHM Nnepexooa u3 meepoozo 8 IHCUOKOe
cocmosinue?

20. Ymo npoucxooum c memnepamypou 6 MOMeHm Nnepexooa U3 HCUOKO20 8 Mmeepooe
cocmosinue?

21. B kakom cocmosiHuu HAxo0smcs. amomvl cpazy nocie pacniasienus memanna?

22. B kaxom cocmosiHuu HaAxo0amcs amomvl H#CUOKO20 Memalld, Ha2pemo2o 3HAYUMenbHO
gvlule MOUKU NIAGNEeHUs!

23. B kakom coCmosiHuU Haxo0amcs amombvl HCUOKO20 Memania npu memnepamype, Oau3Kou
K mouke 3ameepoeganus?

24. Yem obwsacuaemcs Haaudue 20pu30HmMaitbHOU NIOWAOKU HA KPUBOU OXIANCOCHUS 80 BDEMS
3ameepoesanus memanna?

25. Hauunasa c xkaxoeco momenma Kpucmaiiuzyiowuiics Memail Cyumarm HaAxo0suumcs 8
meepoom cOCmosAHUU?

26. Hauunas ¢ kako2o MOMEHmMAa NAAGAWULICA MEMAllll CYUMAarom HAaxo0auwuMcs 8 HCUOKOM
cocmosaHuu?

27. Kakoso kpucmannuueckoe cmpoeHue peaibHo2o memaiia?

28. Kakxue memannvl mocym obpazosvieams medxcoy coboii meepovlie pacmeopbl 3aMeujeHus ¢
He02paHUYeHHOU pacmeopumMocmsio?

29. Ilpu Kakux Yclosusx memanivl 00pazyiom meepovie pacmeopvl 3aMeujeHus ¢
02PAHUYEHHOU PACMBOPUMOCIBIO?

30. Kaxue snemenmul Mo2ym 006pazoevleams ¢ MEMAuLIAMU meepobie pacmeopsl 6HeOpPeHUs?

31. Ilpu xaxux yciosusx Memaiivl He 00pa3yiom meepovix pacmeopos eHeopeHus?

32. B Kakux mecmax KpUCMANIUYECKOU peuemKy HAX00amcs amomvl pacmeopeHHO20
s1eMeHma npu 0opazo8aHuu meepobix pacmeopos HeopeHus?

33. B Kkakux mecmax KpUCmMauiluyecKkol peuemKy HAX0o0amcs amomvl pacmeopeHHO20
Memania npu 00pazoeanuu HenpepsbleHblX MEepOblX pacmeopos 3ameujeHus?

34. Csoboonoe npocmpancmeo 6 OIL[K-pewemke (boxkosvle oxmas’opuyeckue noIO0CMuU)
npumepno 6 1,5 paza menvuwe, uem 8 I'L[K-pewemxe (6nympennuil 00vem kyoa). Kaxoii npaxmuuecku
SHAYUMBLU NPOYECC 3A8UCUM OM dIMOU PASHUYBL?

35. Kaxue u3 pacmeopenHvlx amomos (8HedpeHHble Ul 3ameujaujue) CuibHee UCKANCAom
peutemxy, mopmo3sam OUCTOKAYUU U NOBLIUAIOM NPOYHOCHb?

36. Kakou uz meepovlx pacmeopog obiadaem HaudoIbuieli NpOYHOCMbIO: MEEPOblLl paACMBEOp
3ameweHus ¢ He02PAHUYEeHHOU PACMBOPUMOCbIO, MEEPObLL PACEOD 3AMeUeHUs C 02PAHUYEHHOL
PACmeopuMoCmvio Uil meepobvlii pacmeop HeopeHus?

37. Kaxkoii uz meepovix pacmeopos obnadaem HaumMeHbuield NpOYHOCIbIO: MEepoblll paAcmeop
3ameujenus ¢ Heo2PaHUYeHHOU PacmeopPuUMOCmblo, MEepobll PACMBEOP 3AMeUujeHUs ¢ 02PAHUYEeHHOU
PACMBOPUMOCTBIO UTU MBEPObLIL PACMBEOD 8HEOPEHUs?

38. Kax c¢ nosviuenuem cooepocanus npumecei MmeHsemcs ( N) npounocms (1),
nracmuynocms (1), memnepamypa niasnenus (T)?

39. Kakoe mexanuzm ougpyzuu amomos ¢ manvim ouamempom (C, H, N)?
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40. Kaxoe enuanue na ougghysuro amomos okazwviéaiom oeghekmol KpUCMAIIU4ecKol peuemKu
No 2paHuyam 3eper 8 pealbHOM NOTUKPUCMATTUYECKOM Memanie?

41. Kax npoucxooum 6 Kpucmaiiudeckou peuiemke ougp@yzus amomos, umerowux O1usKue
AmMoMHble PAOUyChl ¢ AMOMAMU OCHOBHO20 Memanna?

42. Kak eedym cebs amomvl 68 KPUCMALIUYECKOU peuiemKe Nocle CHAMUSA Hacpy3Ku npu
ynpyeou oegpopmayuu?

43. B kakoil peuwiemxe ie2ue ocyujecmsisiemcs naacmudeckas oegpopmayus: 8 udeaivHou (be3
oeghexmos) unu ¢ Hanuuuem 8aKancutl, OUCIoOKayutl u op.?

44. Ilo Hanpaénenuio Kaxkux nJIOCKOCMeEU KPUCMAIIUYECKOU peuemKy Haubonee Je2Ko
npoucxooum nepemeweHue amomos npu oegpopmayuu?

45. Kax sedym cebsi amomul @ KpUCMALIUYECKOL peuemKke npu niacmuyeckou oegpopmayuu?

46. Kax usmensiomesn ( TN) mexanuuecrkue xapaxmepucmuxu memania npu naxiene?

47. B kaxom cayuae nompebyemcs Oonvuiee ycuaue: Npu paspyulenuu Memanid nymem
ompuiea unu nymem cpesza?

48. Yem obycnosnena anuzomponus peaibHo20 Memaniia?

49. Kakoti mun Kpucmaiiuieckou peuemxu Habaooaemcs y o-xcene3a?

50. Kakoti mun kpucmaiiuueckou peulemku Habooaemcs y y-scene3a?

51. B kakom memnepamypuom unmepeaie cyujecmseyem o-icenezo?

52. B kakom memnepamypnom unmepeane cyujecmeyem y-scene3o?

53. Umo obosnauaem mepmur «OAUACHUL NOPSAOOK 8 PACNOIONHCEHUU AMOMOB» !

54. B kakom cocmosiHuu HAxX00AmMcs amomvl MEMaid, Ha2pemozo blule MoYKY KUneHus?

55. YUmo maxoe oucrokayus?

56. Ymo maxoe saxancua?

57. Umo maxoe «amom 6 mexncooyznuu»?

58. B kakux mecmax y peanvbHO20 NONUKPUCMALIUYECKO20 Memaila Haobnooaemcs
HaubobLWas KOHYyenmpayus oeghexmos pewemru?

59. Yem obwvacuaemcsa Oonee 6blcoKas NPOYHOCMb MEEPOLIX PACMBEOPO8 GHEOPEHUs NO
CPasHeHulo ¢ meepobIMU  pPACMBOPAMU  3AMeUjeHUsl C HeOSPAHUYEHHOU pPACmEOPUMOCHIbIO
KOMNOHEeHmo8 opye 6 opyee?

60. Ymo maxkoe oughghyzus?

61. Kak npoucxooum niacmuueckas oeghopmayusi NOAUKPUCALIUYECKO20 MeMalla?

62. Kaxkoii 6uo 6ydem umems pazpyuienue, eciyu mpewuna pacnpoCcmpansaemcs no epanuyam
3epen?

IIpumep Tect Ne 1 «ATOMHO-KPUCTANIMYECKOE CTPOCHHUE, NEe(DEKThI KPUCTAUTMYECKOTO
CTpoeHus, VcnpITanre METalIoOB U CILJIaBOB)

BapuanTt 1
1. K kakomy muny Kpucmauiuieckou CcmpyKmypbl OMHOCUMCS HNPUBCOEHHASl HA PUCYHKE
eMEeHMAPHAsL AYelKa KPUCMALIUYecKoU peuiemrku?

2. Umo maxkoe oucnoxayus?
1. D10 nuHEeWHbBIC Ie(heKThl KPUCTAIIIOB, BOZHUKAIOIIUE B IMPOIIECCE POCTA MU IIACTUYCCKOM

nedopmaruu.

2. 910 cOCOOHOCTH OT/IENIbHBIX METAIIJIOB 00Pa30BBIBATH PA3IMUHBIE THUIIBI KPUCTAIITMUECKUX
PELIETOK.

3. OTo ucnHbITaHKE Ha yIapHBIA U3THO.

4. DTO KOpPpPO3Us METAIIOB.
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5. 910 noaMop(hu3M METaIIIOB.
3. CnocobHocms Memanios conpomuBIamsbcs 80A6IUBAHUIO 8 HUX KAKO20 160 mend, Ha3bl8aemcsl:
1. IInacTu4HOCTHIO.
2. Yrpyrocrslo.
3. TBEpAOCTBIO.
4. Y napHo# BS3KOCTBIO.
5. BpeMeHHBIM COITPOTHUBIICHUEM.
4. Ymo maxkoe sn1emenmapuas KpUCMaiiuieckas aveuka?
1. Tun KpUCTAJUIMYECKOM PEIIETKH, XapaKTEPHbIN AJIs JAHHOTO XUMHUYECKOTO 3JIEMEHTA.
2. MuHuManbHbIi 00BEM KPUCTAJUIMYECKON PpEIIeTKH, IPU TPAHCIALHUU KOTOPOro IO
KOOPJMHATHBIM OCSIM MOKHO BOCIIPOM3BECTH BCIO PEIIETKY.
3. Kpucrannuueckas siueiika, cojepskariasi OJUH aTOM.
4.be3nedexTHas (3a UICKIIOUEHUEM TOUYEUHBIX /1e()eKTOB) 00J1aCTh KPUCTAIIIMUECKON PEIIETKH.
5. Kax nazvieaemcs Oegpexm, 8bI36aAHHbII OMCYMCMBUEM AMOMA 8 Y3/1€ KPUCMALIUYECKOU peuemKu?
1. Hucnoxarusi.
2. Tlopa.
3. Bakancusi.
4. Mexy3enpHbIN aTOM.
5. Het mpaBWJIBHOTO OTBETA.
Kpurtepun ouenku:
[TpuBenens! B pazaene 2

Mpumep tect Ne 2 «/Iluarpamma Fe-FesCy»

1. Jlate onpezeneHne MOHATHIO «(Da3zay.

2. UT0 Takoe MepBUYHBIN [IEMEHTHUT?

3. Kaxkas tBepnas aza obpaszyercst mpu KpUCTaUIM3AIMU CIUIaBa C COJIEPI)KaHUEM YIiiepoaa
ot 0,5 1o 2,14%?

4. Kakue ¢a3bl npucyTcTBYIOT B criaBe ¢ cojepxkanuem 0,5%C npu koMHaTHOU
Temmeparype?

5. Ha3Batb (a3bl, BXOAAIIME B COCTAB JieneOypuTa mpu Temieparype Boime 727°C.

6. BeiOpaTh U3 nepeyrciieHHbIX TEPMUHOB T€, KOTOPbIE COOTBETCTBYIOT MOHATHIO «(Dazan:
KUJKUI paciuiaB, Je1e0ypuT, IEMEHTUT, PeppuT, ayCTCHUT, MEPIIUT.

7. UTO Takoe BTOPUYHBIN 1IEMEHTUT?

8. Kakue (a3pl MpUCYTCTBYIOT B KpUCTAIU3YIOLIEMCS CILIaBe, cojepskaiieM ot 2,14 1o
6,67%C, npu Temnepatype 1147°C?

9. Kakas aza Beigensercs B criaBax ¢ cogepxkanueM ot 0,006 1o 0,02%C npu oxnmaxacHun
oT 727°C 10 KOMHATHOI TemMneparypbl?

10. Kakwue cTpyKTypHBIE COCTaBISIOUINE IPUCYTCTBYIOT B CIUIaBax ¢ coaepxkanuem oT 0,02
10 0,8%C, oxnaxAeHHbIX 10 KOMHATHOW TeMIlepaTyphl?

11. Vxkazare o6macTh cymectBoBanus eppura Ha quarpamme Fe-FesC (mpenenbHbie
TEeMIIepaTyphbl U KOHLIEHTPALIUU YIIIepo/a).

12. Yro Takoe TpeTUYHBINA IIEMEHTUT?

13. Kakwue a3pl mpUCYTCTBYIOT B KPUCTALTU3YIOIIEMCS CIIIaBe, coaeprKaIieM oT 2,14 o
4,3%C, cpa3y nocine 3arsepaeBanus npu temneparype 1147°C?

14. Kakoii mpoliecc mMpouCcXoAUT B OXJIaxaarommeMces ciuiaBe ¢ coaepxkanuem 0,8%C npu
TeMmmeparype 727°C?

15. Kakwue cTpyKTypHBIE COCTaBISIONINE IPUCYTCTBYIOT B CIUIaBe, cojiepkaiiem oT 0,8 1o
2,14%C, npu KOMHaTHOU TemIieparype?

16. Ha3Barh TUIT KPUCTAJUTMUECKOMN PEIISTKH, BUJI COSTMHEHHSI 1 OCHOBHBIE CBOHCTBA
dbeppura.

17. Jlatb ompeneneHre MOHITUIO «CTPYKTYPHAsI COCTaBIISIONIAs.

18. Kaxwue (a3pl NpuCyTCTBYIOT B KpUCTAJUIM3YIOIIEMCs CIuiaBe ¢ coaepxkanueM 4,3%C npu
temneparype 1147°C?
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19. Kakoii mporecc mpoucxXouT npu temmeparype 727°C B 0XJTaKIar0MEMCs CIUIaBe ¢
cojepxanueM yriaepoja B unrepnaie ot 0,02 o 2,14%C?

20. IIpu kakoii TeMIepaType 3aKaHYMBAETCS KPUCTAIUIM3AINS YyTYHOB?

21. B Kakux CTPYKTYPHBIX COCTABJISIONINX IPUCYTCTBYET PeppuT?

22. BpiOpath M3 TEPEYUCICHHBIX TEPMHHOB TE€, KOTOPBIE COOTBETCTBYIOT HOHSATHUIO
«CTPYKTYPHAsI COCTABIISIONIA: )KUIKUI pacIuiaB, GeppuT, ayCTCHHUT, IIEMEHTHT, JIEAeOYPHUT, TIEPIIUT.

23. Kakue ¢a3sl MpUCYTCTBYIOT B KPUCTAIUTU3YIOMIEMCSI CIUIaBe ¢ coaepkanuem 4,3%C
cpa3y mocie 3arBepieBanus npu temmnepatrype 1147°C?

24. Kakue ¢a3sl MPUCYTCTBYIOT B CIUIaBE C cojepkanueM yriepoaa 1,5% mpu 800°C?

25. Ha3satsk ¢a3bl, BXoAsIIUe B COCTaB JieeOypura npu temieparype Hke 727°C.

26. Ha3BaTp THIT KPHCTAIUTMYECKOW PELISTKH, BU COCIMHEHUS 1 OCHOBHBIE CBOMCTBA
ayCTEHUTA.

27. Ha3BaTp KOHIIEHTpAIMH yIJIEpO/a, TP KOTOPHIX CTPYKTYpa CIIaBa COCTOUT TOJIBKO M3
NepJIuTa WIN TOJIBKO U3 Jieaedypura.

28. Kakue ¢a3sl MPUCYTCTBYIOT B KPUCTAIUTU3YIOMIEMCSI CIUTABE C COACPIKaHUEM YIiIepo/a B
nuanasone 4,3-6,67%C npu temneparype 1147°C?

29. Kakas ¢a3a BeIensieTcs B CIUTaBax ¢ coaepkanueM yrieposa ot 0,8 1o 2,14% mpu
oxyaxkaenuu ¢ 1147 mo 727°C?

30. Ha3Bath xapakTepHbIC CBOWCTBA JIeIcOypHTA.

31. VYxa3aTh 00JIaCTh CyIIECTBOBAHUS ayCTEHUTA Ha arpaMMme (IpeesibHbIe TEMITePaTyphl
Y KOHIICHTpAIIUH ).

32. Uto Takoe neaeOyput?

33. Kakwue ¢a3sl mpucyTcTBYIOT B cruiaBe ¢ coaepkanneM 0,01%C mpu temmeparype 727°C?

34. Kaxue ¢a3pl npucyTCTBYIOT B OXJIa)KIarolieMcs cruiase ¢ coaepxxkanueM 1,5%C npu
temneparype 727°C?

35. Kakas ¢aza kpucTaJmmu3yeTcst IepBOM U3 KUJIKOTO Yyr'yHa ¢ COJEP)KaHUEM YIiiepoaa OT
2,14 no 4,3%C?

36. B kakux CTpYKTYPHBIX COCTABIISIIOIIMX IPUCYTCTBYET AyCTECHUT?

37. Kakoe npepamienue npoucxodaut npu 727°C B aenedypuTe B MPOIECCE €T
OXJIAXKIEHUS?

38. Kaxkwue ¢a3pl npucyTCTBYIOT B KPUCTAJUIM3YIOIIEMCS CIUIaBe ¢ coaepxkanueM 4,3-6,67%C
cpasy mocie 3aTBepjeBaHus npu remneparype 1147°C?

39. Kakwue ¢a3pl npucyTcTBYIOT B CILIaBe ¢ coqep:kanueM 1,5%C nocine ero oxmaxaeHus 110
KOMHATHOU TeMnepaTypbl?

40. Kaxkue cTaiy Ha3bIBAIOTCS JOIBTEKTOUIHBIMU?

41. Ha3zBaTh TUN KPUCTAJUIMYECKOMN PEIIETKU, BUJ COSAUHEHUS U OCHOBHBIE CBOIMCTBA
[EMEHTHTA.

42. B xakoii obnactu quarpamMmbl (Ipy KaKUX KOHIICHTPAIUAX yriiepoaa) IepauT
MIPUCYTCTBYET KaK CaMOCTOSITeNIbHAsL CTPYKTYpHasi COCTaBISIOIas?

43. Kaxkwue (azbl mpucyTCTBYIOT B cIuiaBe ¢ coaepxkanueM 0,1%C npu koMHATHOM
Temmneparype?

44. Kakas (aza (¢a3bl) KpUCTAIIM3YEeTCS U3 KHUIKOTO YyryHa C COJIepKaHHEM yriepoaa
4,3%?

45. Kakwue cTanu Ha3bIBalOTCS 3a3BTEKTOMIHBIMU?

46. B KakMX CTpYKTYpPHBIX COCTABISIONIMX NPUCYTCTBYET IEMEHTUT?

47. B xakoii o0nacTu 1uarpaMMsl (Ipy KaKUX KOHIIEHTPALUAX yriiepoja) Jeae0ypur
MPUCYTCTBYET B CIIJIaBE KaK CTPYKTYpHAas COCTABIISIONIAs ?

48. Kakue CTpyKTYpHBIE COCTaBJISIOIINE PUCYTCTBYIOT B cIiiaBe ¢ coepkanuem 0,8%C
IpU KOMHATHOU Temreparype?

49. Kakue (a3bl nprCcyTCTBYIOT B ciuiaBe ¢ coaepkanueM 0,5%C npu remnepatype 750°C?

50. Kak n3MeHsieTcst MpoYHOCTh CTaJICH ¢ yBEIMYEHUEM COJIep KaHus yriepoaa?

51. Ha3BaTh KOHLIEHTPAILMIO YIJIepo/a B CIIaBax, KPUCTAITU3AIUSA KOTOPBIX HAYMHACTCS C
BbIJICJICHUS [IEMEHTHTA.
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52. IIpoucxoauT I BBIAETICHUE TPETHYHOTO [IEMEHTUTA B 3a9BTEKTHUECKUX YyT'yHaX B
uHTEpBaJie Temneparyp ot 727 no 0°C?

53. Kakue ¢a3sl mpucyTcTBYIOT B cruiaBe ¢ coaepxkanueM 0,5%C npu remnepatype 727°C?

54. Kakas ¢aza KpuCTAIU3YeTCs U3 KUIKOTO YyTr'yHa ¢ cojaepkanueM yriepona 4,3-6,67%7?

55. Kak nzmensiercs yapHasi BA3KOCTb C OSIBICHHEM B CTAJIH CTPYKTYPHO CBOOOIHOTO
neMenTura’?

56. Ilepeuncnuts (aspl, IPUCYTCTBYIONINE B KEIE30YTICPOAUCTHIX CILIaBaX C COACpPKaHUEM
ot 0 10 6,67%C.

57. llepeuncnuTh CTPYKTYpPHBIE COCTABIISIOLIUE, IPUCYTCTBYIOIIME B KEJIE30YTIIEPOAUCTHIX
crutaBax ¢ coaepskanuem ot 0 10 6,67%C.

58. Ha3BaTh CTpyKTYypHbIE IPU3HAKU IEPBUYHOTO IEMEHTHUTA.

59. Ha3BaTh CTpyKTYypHbIE IPU3HAKU BTOPUYHOTO [IEMEHTHUTA.

60. Ha3Bate CTpyKTypHBIC IPU3HAKUA TPETUIHOTO IIEMEHTHTA.

61. Uto takoe nepiaur?

62. Kakyo @opmy wHMeeT LEMEHTHUT B NepiauTe, 00pa3ylolleMcss U3 ayCTeHUTa MpH
OXJIAKJICHUU?

63. Kakyro ¢hopmy UMeeT IEeMEHTHT B Jieieoypute?

64. Yka3aTb 00J1aCTh KOHLIEHTpALUN yriiepoja, B KOTOPOM MpU KpUCTAJUIM3AMK 00pa3yercs
MIEPBUYHBIN [ICMCHTHT.

Mpumep tect Ne 1 «/Iluarpamma Fe-FesCy»

Bapmuanr 1

1. latb onpeneneHne NOHATUIO «(a3ar.

1. OaHOpojHAs YacTh CHCTEMBI, 00Jajalonias NOBEPXHOCTBIO pa3jiena ONpeIeleHHBIM
COCTaBOM, CTPOCHHUEM U CBOMCTBAMH.

2. OpHoponHasi 4acTb CHCTEMbI, OTJIMYAIOIIAACAd OT OCTAJIbHOM €€ YacTH arperatHbiM
COCTOSIHUEM.

3. YacTp cucteMbl, UMeEIoNIas MOBEPXHOCTh pa3zesia U MMEIoIasi COCTaB, OTIIMYAIOIINICS OT
OCTaJIbHOW YaCTH CUCTEMBI.
2. UTO Takoe MepBUYHBIN IIEMEHTHUT?

1. lLleMeHTHUT, BBLIENAIOMMICA U3 (eppuTa NpU TMOHWKEHHUHM TemrepaTypsl ¢ 727°C mo
KOMHaTHOM.

2. 1leMEHTUT, BLLACISIOMIUNCS U3 KUJIKON (hasbl.

3. IleMeHTHUT, BBIIEIAIOUIMIICS U3 ayCTEHUTa IPHU IIOHWKEHNHN TeMiepaTypsl ¢ 1147 no 727°C.

3. Kakas tBepras ¢aza oOpazyercss mpu KpUCTAILIM3ALUU CIUIaBa C COJCPKAHUEM YTiepoa OT
0,5 no 2,14%?
1. ®eppur.

2. AycteHuT u deppur.
3. AycTeHur.
4. Kakue ¢a3bl mpucyTCTBYIOT B cIuiaBe ¢ cojepxkanuem 0,5%C mpu koMHaTHOU Temmneparype?
1. AyCTEHUT U EMEHTUT.
2. AyCTEHUT, IEMEHTUT U (eppuT.
3. PeppuT ¥ LIEMEHTHUT.
5. HazBatb (pa3bl, BXos11IKE B COCTaB JeaeOypuTa npu temneparype Bbiiie 727°C.
1. Aycrenut u deppur.
2. AYCTEHUT U LIEMEHTHT.
3. LlemeHTHUT U deppuT.
Kputepun onenkn:
IIpuBeneHs! B paznene 2

Haumenosanue: Konmponvnas paboma Nel «Pazosvie u cmpykmyphvle npespawenus 6 cniase Fe-
FeC»x»

Ilpeocmasnenue 6 @OC: nabop sapuanmos 3adanuti (40 sapuanmos 3a0anuil)

Bapuanmui 3a0anuii:
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3adanue 8

1. [Ionvsysace ouacpammoii cocmosinuu Fe-FeC, onuwume ece ¢azosvie u cmpyxmyproie
npespawjenus 8 cniase ¢ cooepycanuem yenepooa 1,4% npu oxnadxcoenuu e2o u3 pacniagieHHo2o
COCMOANUS, YKA3A8 NPU IMOM MEeMNepamypbl HaYaia U KOHYAa NpeepaujeHul.

2. Vkaosicume memnepamypy naepesa (gviue Acl, eviue Ac3, eviwe Acm) u cnocob
oxnadcoenusi npu nopmanuzayuu cmanu ¢ cooepacanuem 0,47% yenepooa.

3adanue 7

1. [Ionvsysce ouacpammoii cocmosinuil Fe-FeC, onuwume 6ce ¢azosvie u cmpykmypHbie
npespawjenusi 8 cnaase ¢ cooepxucanuem yenepooa 4,0% npu oxnadxcoenuu e2o u3 pacniasieHHO20
COCMOANUS, YKA3A8 NPU IMOM MEeMNepamypbl HaYaia U KOHYA NpeepaujeHul.

2.  Vkaosicume memnepamypy naepesa (eviue Acl, evime Ac3, eviuwe Acm) u cnocod
OXNaANCOeHUsL NPU 3aKaIKe cmanu ¢ cooepaicanuem 1,2% yenepooa.
Kpumepuu oyenku:
Ilpuseoenvl 6 pazoene 2
Haumenosanue: Konmponvnas paboma Ne2 «Bvibop mamepuanos u pexcumos mepmooopabomxu
8 3aBUCUMOCMU OM YCIO8Ul pabomvl  Oemaneil U 1eMeHmMO8 KOHCMPYKYUL: »
Ilpeocmasnenue 6 ®OC: nabop sapuanmos 3adanuti (40 sapuanmos 3a0anuil)
Bapuanmui 3a0anuii:
Ilepeuens mem KOHmMpPOALHBIX pabom no oucyuniune «Mamepuanogedenuey

3adanue Ne 1

Buviopams cnocob popmoobpazosarus unu uo noryghabpukama, MapkKy Mamepuania u pexrcum
MepMU4ecKol Ul XUMUKO-MEPMUUECKOU 00pabomku 01 WNUHOENs, pabomarnujeco 8 YCl108UsX
NPUNOJCEHUSL KPYMAUWE20 MOMEHmMA, U32UOAwWux Haepy30K U UHOCA NOBEPXHOCMU 8 30He
NOOWUNHUKOB8 CKONbIceHus. Makcumanvnas moawuna wnunoens 25 mm. Tpebosanus: meepoocms
usnawusaemwvix nogepxnocmeti 56-62HRC, mexanuuecxue ceoticmesa 6 ceuenuu - ap>800 MIla, 67>650
MTIa, §>6%, KCU>80 [Torc/cm?.
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3adanue Ne 2

Buiopamwv cnocob popmoodbpazosanus, mapky mamepuana u
PpedNcuM mepmMudeckol Uil XumMuKo-mepmuieckol oopadbomku ons
08YX8EHY0BLIX 3yOUambIX Kolec ¢ ouamempamu eenyos 150 u 100 S
MM,  m.e. uMelOwux  ClOJCHylO — Gopmy ¢ Hamuuuem ™ D
PASHOMONWUHHOCMU. YMO NOBbIUUAen CKIOHHOCHb K KOPOOIeHUio
U onacHocmuv nosasieHus mpewun npu saxaike. Maxcumanvuas monwuna — 30 mm. Tpebosanus:
meepoocmob 3y0ves 56-62HRC, mexanuueckue ceoticmea 6 ceuenuu - op>800 Mlla, o7>600 Mlla,
0>10%, KCU>60 [orc/cm?.
Kpumepuu oyenxu:
[IpuBeneHs! B paznene 2

Haumenoeanue: 3amyra nabopatopHoit padore Nel «makpoaHaans»
Ilpeocmasnenue ¢ @OC: BONPOCH K 3alIUTE J1a00PATOPHBIX paboT
Bapuanmuvi 3a0anuii:
1. Yro Takoe makpoaHanus?
2. Ha uemM ocHOBaH M€TO/1 BBISIBIICHUS. MAaKPOCTPYKTYpbI?
3. MexaHu3M BbISBJICHUS 1€(EKTOB IIPH MaKpOAHAITU3E.
4. Yto Takoe MaKpOTEMILIET?
5. IopsitoK BBIPE3KH MAaKpOTEMILIETa, TPeOOBaHMs K CIIOCOOY BBIPE3KH.
6. BnusiHre MeCcTHOTO HarpeBa MpH BBIPE3KE MaKpOTEMILIETa Ta30BOM PE3KOM MITH 3JIEKTPOJIOM
Ha pe3yabTaThl MAKPOKOHTPOJIS.
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7. TloAroToBKa KOHTPOJIMPYEMOW MOBEPXHOCTH MAKpOTEMIUIETa, TPeOOBAaHUS K HEH, BBIOOD
cnoco0a MEXaHU4eCKOi 00paboTKH.

8. Ilopsanok npoBeAeHNs MaKpoaHalIn3a TOTOBOIO MAaKpOTEMILIETA.

9. Kakue peakTuBBbl MCIOJB3YIOTCS IS BBISIBICHHUS CTPYKTYpbl Ha  CTaJIbHBIX
MakpoTeMIuieTax?

10. Kakumu cpeactBaMu MpOU3BOANUTCS OLEHKA MAKPOCTPYKTYPBl M Halnuuusg  J1e(EeKTOB Ha
[IPOTPaBJIIEHHOM MaKpoTemIuieTe?

11. Kakue onTuueckue cpesicTBa MOTYyT IPUMEHSTHCS [IPU MaKpoaHaiuse?

12. Kakue nedextsl 1 0cOOEHHOCTH CTPOCHHS CTaJIM MOTYT OBITH BBISBIICHBI TP MaKpoaHan3e?

13. B kakux ciydasx (mocie Kakux TEXHOJIOTMYECKUX IPOLIECCOB U OINEpaluii) NpUMeEHSIETCs
MakpoaHanusz?

14. Yto KOHTpOIMpYyEeTCs MPU MaKpoaHalln3e mpokara?

15. YUto Takoe JIUKBALMA, HA YEM OCHOBAH METOJI €€ BLIABICHUSA?

16. Kakue BH/IbI TUKBALIMK MOKHO OOHApYXKUTh IPU MakpoaHanuze?

17. Kak BBITTIIIUT Ha MAaKpOTEMILJIETE OCTATOK YCAaJOUYHON paKOBUHBI?

18. Kak BBITJISIAUT HA MaKpOTEMILIETE IIEHTPAJIbHAS TIOPUCTOCTh?

19. Kak BBITTIAIST HA MAaKpOTEMILIETE MTOAKOPKOBBIE ITy3bIpU?

20. Yto KOHTpOJIMpyeTCs NMPU MAKPOAHAIN3€ OTIIMBOK?

21. Yto KOHTpOJIMpyeTCs MPYU MAKPOAHATIN3€E IITAMITIOBOK?

22. YTO KOHTPOJMPYETCS MPU MAKPOAHATIN3€ CBAPHBIX COCAMHEHUM?

23. YTo KOHTpPOJUPYETCS NpPU MaKpoaHaIu3€ y JE€Tajed, IMOJBEPrHYThIX MOBEPXHOCTHOM
3aKanke?

24. llpuBenute NpHUMEpPHl BBIABICHUS XWMHYECKOW HEOJHOPOJHOCTH C  IOMOIIBIO
MaKpOaHaJIn3a.

25. IlpuBemute mnpUMEPHI BBISBICHUS CTPYKTYPHOM HEOJHOPOAHOCTH C  IOMOUIBIO
MaKpOaHaJIn3a.

1. Yto Takoe MaKkpoaHaIH3 U3JIOMOB?

2. JIns kakux 1esed U B KaKuX cliydasix TpOBOJUTCS MaKpOaHaIU3 U3JIOMOB?

3. KakuMu cpeicTBaMy NPOU3BOIUTCS UCCIEI0BAHUE CTPOCHHS U3JIOMOB?

4. Kaxue neeKxTsl 1 OTKIOHEHUS MOTYT ObITh Ha/I€KHO BBISIBJICHBI [TPU MAKPOAHAIIN3€E N3JIOMOB?

5. KakoBbI BHEIIHNE IPU3HAKU XPYIIKOTO U BA3KOTO pa3pyLICHU?

6. KakoB myTh pacipoCTpaHeHUs TPEIUMHBI IIPU XPYIIKOM H BSA3KOM pa3pyLICHUU?

7. Kak omnpenenuTs Hayalo paspylleHUs W HAIpPaBICHUE Pa3BUTHUs TPEIUMHBI IPU XPYNKOM
pazpyuieHuun?

8. KaxkoBbI BHEIIHNE IPU3HAKU MEKKPHUCTAIUNINYECKOTO U TPAHCKPUCTAIIIMYECKOTO U3JIOMOB?

9. Pacnonoxure cieayromue BUABl H3JIOMOB B IOPSAIKE YMEHBIIEHUS IIJIACTUYHOCTH:
KaMHEBH/IHBIH, BOJIOKHUCTBIH, KPUCTAJNINYECKUI.

10. B kakux ciy4asx IOpU pa3pylI€HUU TPELIMHA PACIPOCTPAHSAETCA IO TpaHULIAM 3EPEH
(MEX3epeHHBIH HM3JI0M), IO 3€pHaM (BHYTPU3EPEHHBIH H3JI0M), [0 3€pHaM M HX TpaHULAM
(cMmeraHHbIH U3JI0M)?

11. KakoBbl 0COOEHHOCTH CTPOCHMSI M3JIOMa IPU MOCTENEHHOM pPa3BUTHM TPEUIMHBI (TpU
YCTaJIOCTHOM H3JI0Me€)?

12. HazoBuTte xapakTepHble 0COOEHHOCTH U MPUYMHBI 00pa30BaHUsl KAMHEBUIHOTO H3jioMa?

13. KakoBbI xapakTepHble 0COOEHHOCTH U IPUYHMHBI 00pa30BaHus MU(pEpHOro u3ioma?

14. YTo Tako€ BOJOKHHUCTHIN U3JI0M?

15. KakoBa miiacTHUHOCTh y cTanu ¢ ¢paphopoBUIHBIM U3TIOMOM (BBICOKAs MIIM HU3Kas)?

16. Yrto takoe (appopoBuaHbIH n3I0M?

17. KakoBa ynapHas BI3KOCTb y CTaJId C KAMHEBUIHBIM M3JIOMOM (BBICOKAsl MJIM HU3Kas1)?

18. KakoBa Im1acTUYHOCTB y CTaJIM ¢ KAMHEBUIHBIM H3JIOMOM (BBICOKAs WJIM HU3Kast)?

19. KakoBa mpo4HOCTb y cTaiu ¢ hapHopoBUAHBIM U3TIOMOM (BBICOKAsI MITM HU3Kast)?

20. KakoBa MJ1aCTUYHOCTD y CTaJIM C BOJIOKHUCTBIM HU3JIOMOM (BBICOKAsl MJIM HU3Kas)?

21. KakoBa ynapHasi BS3KOCTb Y CTaJId C BOJOKHUCTBIM U3JIOMOM (BBICOKasi MJIM HU3Kas1)?

22. OIMHAKOBHI JIU CBOMCTBA B PA3IMYHBIX HAMIPABICHUIX Y CTAIH C MIH(DEPHBIM U3IOMOM?
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23. Kakoil xapaktep pa3pyiieHusi (Xpynkuil WM BSI3KUI) UMEIOT CJIEAYIOUIUE HU3JIOMBL:
BOJIOKHUCTBIH, KAMHEBHUIHBIN, ITU(PEPHBINA, KPUCTATUINYECKUH, (haphOopOBHIHBIN?

24. Pacrnoyio)kute ClEQyIOLMe BHUIbl H3JIOMOB B IOPSJKE BO3pPAaCTaHMsI IPOYHOCTHU:
baphopoBUAHBINA, KPUCTAITMYECKUI, KAMHEBH/IHBIMA.

25. Pacnionoxute cienyrolue BUAbI W3JIOMOB B IOPSJKE BO3PACTAHUS YAApHOM BSI3KOCTH:
BOJIOKHUCTBIN, KAMHEBHUIHBIN, KPUCTAIUINYECKUM, KPYITHOKPUCTAININYECKUMN.
Kpumepuu oyenku:
[IpuBeneHns! B paznene 2

Haumenosanue: 3anura nadbopatopHoit padore No2 «MHUKpOaHAIH3)
Ilpeocmasnenue ¢ @OC: BONPOCH K 3alUTE T1a00PATOPHBIX paboT
Bapuanmui 3a0anuii:

1. Uro takoe Mukpoananu3? [IpuMeHeHrne MUKpoaHain3a B yCIOBUAX MPOMBIIIJIEHHOT O MPENPHUITHS.

2. [epeuncnure OCHOBHBIE METOJIBI MUKPOAHAJIN3A.

3. Topsmox BeIpe3ku obpasma uisi MUKpoaHaim3a. Kakwe ycnoBHS HEOOXOIWMO BBIIOIHSTH TPHU
BBIpe3Ke?

4. TloaroroBKa KOHTPOIUPYEMOH MOBEPXHOCTH MUKpOLLIH(a, TpeOOBAHUS K HEH.

5. [MpuHnun ycrpoiicTBa MeTamiorpapuaeckoro MUKpOCKOIa.

6. IlpuHUMI TONYYEeHHS ONTHYECKOrO H300paKEHHS MPOTPABICHHOTO MHUKpOIUIH(A € IOMOIIbIO
MeTaorpaduIecKoro MEKpOCKOIIa.

7. Kaxue 3meMeHTsl MUKPOCTPYKTYPBI MOXKHO M3ydaTh B MUKPOCKOIT Ha HETpaBJIeHHOM nutnde?

8. Uto Takoe CTPYKTypHasT COCTABIISFOIIAS?

9. ®eppur, ero OTININUTENBHBIE TPU3HAKH, KaK CTPYKTYPHOM COCTaBIISIONIEH.

10. LleMeHTHT, €r0 OTJIUYUTEIbHBIC PU3HAKU, KAaK CTPYKTYPHOM COCTABIISIOIICH.

11. Meronuka onpezaeneHus BEIMUMHbI 1eHCTBUTENBHOIO 3€pHA B CTAIIH.

12. Meroanka KOHTPOJIS TITyOHHBI 00€3yTIIePOKEHHOTO CITOSI.

13. CtpykTypa U CBOMCTBa 00€3yTICPOKEHHOTO CIIOS.

14. B KakoM COCTOSIHHH IOJIKHA HAXOIUTHCS CTajhb IMPH ONPENEIICHUN TIIYOMHBI 00€3yTIepOXKEHHOTO
CJIOS TIO CTPYKType?

15. Yro mpuHrMaeTcs 3a TITyOuHY 00€3yTIIepOKEHHOTO CII0s?

16. Yto Takoe moiHOE 00e3yTiiepoKuBaHue?

17. Yto Takoe 4acTHIHOE 00e3yTiepoknuBaHue?

18. Kax Brnmser Hammume 00€3yTIepOKEHHOrO CIIOS Ha JKCIUTyaTallMOHHBIE CBOWCTBA JeTalleil H
WHCTpyMeHTa?

19. Meronuka onpezneneHus IIyOuHbl IEMEHTOBAHHOTO CIIOA.

20. B KakoM COCTOSIHMM [TOJDKHA HAaXOAWTHCS CTaNb Uil HauOollee TOYHOI'O OIpENeNeHUs TITyOWHBI
LIEMEHTOBAHHOTO CJIOs?

21. CtpykTypa, CBOICTBA U PACIONOXEHUE 3a9BTEKTOMIHON 30HBI IIEMEHTOBAHHOI'O CJIOSL.

22. Kak BIMSIOT HAIMYUE U CTPYKTYpa 3a39BTEKTOMIHOM 30HBI HA

CBOICTBA LIEMEHTOBAHHOI'O CJIOSl U AKCILTYyaTallMOHHbIE CBOMCTBA JI€TaNed U UHCTpyMEHTa?

23. CTpyKTypa, CBOICTBA U PACIOIOKEHUE 3BTEKTOMHON 30HbI LIEMEHTOBAHHOI'O CJIOSI.

24. CTpyKTypa, CBOMCTBA U PACITONOXKEHHE TTEPEXOHON 30HBI [IEMEHTOBAHHOTO CITOSL.

25. Yro mpuHUMAETCS 3a TIIyONHY IEMEHTOBAaHHOTO CIOS?

26. Meronuka onpezeneHus 3arpsi3HeHHOCTH METajlla HEMETaJUIMYECKUMH BKITIOUEHUSIMH.

27. B KakoM COCTOSHUHM JOJDKHA HAaXOOWTHCS CTajldb IMpU ONPENEICHUU 3arps3HEHHOCTH
HEMETAJUIMYECKUMHU BKIFOUEHUSIMU?

28. BiusiHMe HEMETaNTMYECKUX BKIIOUEHUH Ha CBOWCTBA CTAJIM U €€ IKCIUTyaTallMOHHOE MTOBEACHUE.
Kpumepuu oyenxu:
[IpuBenens! B pazaene 2

Haumenoganue: 3amyra naboparopHoii padore Ne3 «Omnpenenenue TBepAOCTI
Ilpeocmasnenue ¢ @OC: BONPOCH K 3alUTE J1a00PATOPHBIX paboT
Bapuanmui 3a0anuii:

1. Uto Takoe uyryn?

2. Yto Takoe O6emblit uyryH?

3. Yro Takoe cepslil uyryn?
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4. Yto Takoe BHICOKOIIPOYHBIN UYT'yH?
5. Yto Takoe KOBKUN YyTr'yH?
6. Uto Takoe NOJOBUHYATHIN UYyryH?
7. Yto Takoe ¢peppuTHBIA YyryH?
8. UTo Takoe NepIUTHBIN YyTryH?
9. Yto Takoe ¢peppuTo-nepIuTHBIN YyTyH?
10. Yto Takoe MeTa/inueckasi OCHOBa uyyryHa?
11. Yro takoe rpadput?
12. Yto Takoe seneOyput?
13. Kakue cTpyKTypHBIE COCTaBISIOLIME MOTYT IPHUCYTCTBOBAaTb B MHUKPOCTPYKTYpE OEIbIX
YyryHOB?
14. Kakue CTpyKTypHbIE COCTABIISIIOIIME MOTYT NMPUCYTCTBOBAaTh B MUKPOCTPYKTYpPE CEpBIX
YyryHOB?
15. Kakue CTpyKTypHBIE COCTaBISIOLUIME MOTYT MPUCYTCTBOBAaTH B MHMKPOCTPYKTYpe
MIOJIOBUHYATHIX YYT'YHOB?
16. Kakue CTpyKTypHBIE COCTaBISIOLIME MOTYT TPUCYTCTBOBATh B MHKPOCTPYKTYpE
BBICOKOIIPOYHBIX YYT'YHOB?
17. Kakne CTpyKTypHBIE COCTABIISIFOIIME MOTYT MPHUCYTCTBOBATH B MUKPOCTPYKTYpE KOBKHX
YyI'yHOB?
18. Kakyro cTpykTypy UMEIOT O€Jible UyTYHBI C CoZlep KaHueM yriepona ot 2,14 no 4,3%?
19. Kakyro CTpyKTypy UMEIOT O€lble UYT'yYHBI C coepkanueM yriaeponaa 4,3%?
20. Kakyro CTpyKTypy UMEIOT OeJble UyTr'yHbI € coJiep:kaHueM yriepoja ot 4,3 1o 6,67%7?
21. Kak u3MeHst0TCs CBOMCTBA 0€JI0T0 YyryHa ¢ YBEJIMUEHUEM CoJIep KaHus yrieposaa ot 4,3 10
6,67%7?
22. Ha3zoBuTe MHTEpBaJ COJIEPKAHMS YriepoJa B UyryHaX, CTPYKTypa KOTOPBIX COCTOUT W3
nepinTa u Jeaedypura.
Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenoeanue: 3amuta naboparoproii padote Ned «J[uarnoctuka 1eekToB, BCTPEUAOIINXCS
B MAIIMHOCTPOUTEIBLHOM IIPOU3BOJICTBE)
IIpeocmasnenue ¢ @OC: BOIIPOCHI K 3aITUTE JJAOOPATOPHBIX pabOT
Bapuanmui 3a0anuii:
1. Yto Takoe medekTrI?
2. IToHATHS «IOYCTHMBIE» M «HEIOITYCTUMBIC» Te(EKTHI.
. Kimaccndmkanms nedexto mo xapakrepy pacrpeneneHusl.
. Kimaccndmkanmst nedexto mo ¢popme u pacroiaoxKeHHIO.
. Uro takoe Opak? UTo MOHUMAIOT TIOJT MCIIPABUMBIM U HEUCITPABUMBIM OpaKoM?
. Kmaccndmkanms neexToB mo MOMEHTY BOSHHKHOBEHHUSI.
. JedexTsl MeTamTypriudeckoro mporucxoxIeHus (IepeueHb).
. JedexTsl muths (IepeyueHsb).
. JedexTsl nmpokaTku (epeyeHsb).
10. JledexTsl IITaMITOBKH, KOBKH (II€PEUEHB ).
11. ledexTsl cBapky (TIepeyeHb ).
12. Jledextsl TepM00OpabOTKY (TIEpEUEHB).
13. ledhexTh MexaHUYECKON, XUMUYECKOW U TATbBAHHYECKOW 00paboTKH (TIepeveHb ).
14. Kopposus (OHATHE U BUIBI).
Kpumepuu oyenxu:
[IpuBenens! B paznene 2

O 0NN N bW

Kpurtepuu u mkajabl oueHUBaHUSA
Jlsi KOHTPOJIBHBIX MEPONPHUATUN (TEKYLIEro KOHTPOJIA) YCTAHABJIMBAETCS MHUHUMAIIbHOE U
MaKCHUMaJIbHOE KOJMYEeCTBO OamoB B COOTBETCTBUM ¢ Tabmuued. KoHTposibHOE MeponpusiTHe
CUMTAETCs MPONUICHHBIM YCIEITHO IPU YCIOBUM HAOOpa KOJIMYECTBa OaJUIOB HE HUKE MUHUMAJIBHOTO.
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Pesynprar 00yyeHHs MO AMCUUIUIMHE CYUTACTCS JOCTUTHYTHIM IPU YCIIEUTHOM MPOXOXKACHUU
00y4aromuMcs BCeX KOHTPOJIbHBIX MEPOIIPUATHH, OTHOCSIIUXCS K JaHHOMY Pe3yJIbTaTy 00ydeHHs..

Pazoenwt Konuuecmeo dannos
Dopma Konmponsn .

OUCUUNTUHDL min max
1 3amuTa 1abopaTopHoii paGoTs Nel 5 10
2 TECTHPOBAHHME IO paszeny «KpHucTalinyeckoe CTPOEHHE METAILIOB 1 5 10

CIUTABOBY.
3 3amuTa mabopatopHoi paboThl No2 5 10
4 TectupoBaHue IO pa3neny 5 10
Jluarpamma «oKenes3o — yriiepo.

5 3amura JlabopaTopHoii pabore Ne3 5 10
6 KonTponbHas padora Nel 5 10
7 3amuTa 1abopaTopHOii padoTs! Ned 5 10
8 Kontponbnas pabora Ne2 5 10
DK3aMeH 10 20

HTOro 50 100

[Ipu oreHMBaHUM pPE3YNBTATOB OOYYEHHUs IO AWCIUIUIMHE B XOJE TEKYIIEro KOHTPOJIS

YCII€BAEMOCTH  HCIIOJB3YIOTCA  CICAYIOINIHWEC KPHUTCPUH.

MuHUMaIbHOE KOJIMYECTBO OaJlIOB

BBICTABJIACTCA O6yanOI]_[eMyCSI IIPH BBITTOJIHEHUHN BCEX n01<a3aTene171, JAOIMYCKAKTCA HECYICCTBECHHBIC

HETOYHOCTHU B M3JI0KEHUU U OPOPMIICHUN MaTepHaa.

Haumenosanue,
Ilokazamenu gvicmaenenus MUHUMAILHO20 KOIUYECHEA OAI106
obo3navenue
JlaGopaTopHast paboTa BBITIOJTHEHA B TIOJITHOM 00bEME;
[IpencraBien otyer, coaepKalmuii HEOOXOAUMBIE pPACYEThl, BBIBOJBI,
JlabopaTopHas 0(OPMIICHHBIH B COOTBETCTBUU C YCTAHOBJICHHBIMHU TPEOOBaHUSIMH;
paborta [IponeMoHCTpUpPOBaH YJIOBIETBOPUTEIbHBIM YPOBEHb BIIAJIEHUS MaTepuaioM
MpH 3a1uTe J1a00opaToOpHOM pabOThI, AaHbI IPaBUIIbHBIE OTBETHI HE MEHEE YeM
Ha 50% 3agaHHBIX BOTPOCOB
KouTtponsHas [IponeMoHCTpUPOBAH YAOBIETBOPUTEILHBINA YPOBEHD BJIAJICHHS MATEPHATIOM.
paborta [IpaBusibHO penieHo He MeHee 65% 3agaHuil
Vermiii onpoc Jlanbl mpaBrIIbHBIE OTBETHI HE MeHee yeM Ha 50% 3alaHHBIX BOMPOCOB.
[IpoieMOHCTpUPOBAHBI 3HAHKSI OCHOBHOTO Y4E€OHO-ITPOIPaMMHOTO MaTepuaa
Tect [IpaBusibHO penieHo He MmeHee 50% TeCTOBBIX 3aAaHUI

HTorosas o1eHKa BBICTaBISCTCS C UCIIOJIL30BAHUEM cnez[onmeﬁ HIKaJIbI.

Ouenka Habpano 6annoe
COTJIIMYHO» 90-100
«XOPOIIO» 70 - 89
«YOBIETBOPUTEIHHOY 50 -69
«HEYJIOBJIETBOPUTEIILHO Menee 49

Ecin cymma HaOpanHbIX OamioB MeHee 50 —
MIPOMEKYTOUHOM aTTecTaluu (10 S9K3aMeHa).

06Y‘IaI-OIJ_II/II710H HC JOIIYCKacTCA 10

buner k 9K3aMCHY BKIIIOYACT 2 TCOPCTUYCCKUX BOIIPOCA U MPAKTUYCCKOC 3a/JlaHUC.
HpOMC)Ky’TO‘IHEl}I arrecralus NpoBOJUTCA B (I)OpMC YCTHOTO OIIpOoCa U MPOBCPKHU 3aJaHUA.

Bpewms Ha noarorosky: 60 MUHYT.

Ouenka Kpumepuu oyenku
COTIHYHOY OOyyaromuiics Mokaszajl BCECTOPOHHEE, CHCTEMaTH4eCKoe U TITy0oKoe
3HaHME Y4eOHOro Marepualia, NPEIYCMOTPEHHOTO IPOTPaMMOH,

26




YMEHHME YBEPEHHO INPUMEHATh Ha MX IPAKTUKE NPU PELIECHUM 3ajay
(BBIMOJIHEHUM  3a/laHUii), CHOCOOHOCTb IOJHO, MPAaBUIBHO U
apryMEHTHPOBAHO OTBEYAaTh HA BONPOCHI M JelaTh HEOOXOIMMbIE
BbIBO/IbI. CBOOOJHO MCHOJIB3YET OCHOBHYIO JIUTEPATYpy U 3HAKOM C
JIOTIOJIHATEIbHOM JINTEPATypOM, pPEKOMEHIOBAHHOM ITPOrpamMMOi

«XOopouio»

OOyyaromuiics Mmokasaj MOJHOE 3HAaHHE TEOPETUYECKOro MaTrepuala,
BJIa/ICHUE OCHOBHOM JMTEpaTypod, PEKOMEHJIOBaHHOW B Iporpamme,
YMEHHME CaMOCTOSITENIbHO pellaTh 3aJadyd (BBINOJHATH 3a/aHus),
CIIOCOOHOCTh apryMEHTHUPOBAHO OTBEYAaTh Ha BOIPOCHI W J€JaTh
HEOOXOIMMBIC  BBIBOJBI,  JIONYCKaeT  CIUHUYHBIE  OIIMOKH,
UCIpaBIIiEMble IOciie 3amedaHus npenojaBarens. Crnoco0eH K
CaMOCTOSITEJIbHOMY TMOTIOJHEHUIO M OOHOBJIEHHIO 3HAHUNH B XOJE
JaypHene yaueOHoi paboTel U IpodeCCHOHAIBHON AEeITEIbHOCTU

«KYHAOBJICTBOPHUTECIBHO»

OO0yuaromuiicst IEMOHCTPUPYET HETMOJIHOE WIIH (PparMeHTapHOE 3HAHUE
OCHOBHOTO Y4€OHOTO MaTepHalia, JOMyCKaeT CYIIeCTBEHHbIE ONTNOKU B
€ro M3JI0KEHUH, UCTIBITHIBAET 3aTPYJHEHUS U JOMYCKAECT OUIMOKU TIPHU
BBITIOJTHCHUH 3aJaHuil (pelIeHUuu 3a7ad), BBIMOJHSET 3aJaHue MpU
MOJICKa3Ke MPerogaBaTes, 3aTpyAHACTCS B (OPMYITHPOBKE BBIBOJIOB.
Brnameer 3HaHMEM  OCHOBHBIX  pa3/elioB, HEOOXOAWMBIX IS
JTanbHEHero oO0y4deHusi, 3HAaKOM C OCHOBHOW W JIOMOJIHUTEIHHOMN
JUTEPATYPOUl, pEKOMEHIOBAHHOM MPOTrpaMMOid

«CHECYOOBJICTBOPHUTECIBHO»

OO6yyaromuiics Mpu OTBETE JEMOHCTPUPYET CYIIECTBEHHbIE TPOOEIBI B
3HAHMSIX OCHOBHOT'O y4e€OHOIr0 MaTepuaia, JOMycKaeT Irpyoble OIIOKU
B ()OPMYIMPOBAHUU OCHOBHBIX MOHATHA M INpPHU PELIEHUHM THUIIOBBIX
3a/1a4 (TpU BBHITTOJTHEHUH THTIOBBIX 33J]aHUH ), HE CIIOCOOCH OTBETUTH HA
HaBoJfIME  Bompochl  mpenojaBaTtens.  OmeHKa — CTaBUTCSH
oOyyaromumcsi, KOTOpble HE MOTYT HpPOJOJDKUTh OOydeHHE WIN
OPUCTYIUTh K HPOGECCHOHATBHON JEATEIbHOCTH 10 OKOHYaHWUU
00pa30BaTEJILHOTO yUpeXJeHUsI 0e3 JOMOJHUTENbHBIX 3aHATHH 10
paccMaTprUBaeMoON JUCHUILUINHE
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