MUWHOBPHAVYKH POCCHUHA
Borkunckuit gpumman
de/iepaTbHOro roCyapcTBEHHOTO GIOKETHOr0 06pa3oBaTeNbHOTO
yUpEXEeHHs BBICIIET0 00pa3oBaHMs
«WeBcKHit TOCYIapCTBEHHBIN TeXHHYecKui yHuBepcuTeT iMeHd M.T. Kananmnukosay

PABOYAS [TPOTPAMMA JIUCLIUITJIMHBI

Martepuanose/ieHHe

nanpasnenue 15.03.05 — KOHCTPYKTOPCKO-TEXHOIOTMYECKOE obecrieuenue
MAaIIHHOCTPOUTEIBHBIX [TPOU3BOJICTB

npoduis TexHOIOrus MalMHOCTPOCHHS

ypoBeHb 00pa3oBaHus: OaKaaaBpraT

(opma oOyueHus: 3a09Has

obmas TPYAOEMKOCTb JUCITHIITTMHBI COCTAaBJIACT: S 3a4YCTHBIX €IUHHIT

LOOKYMEHT MOAMNMUCAH
SNEKTPOHHOW NOAMUCHIO

Ceptuchukat: 00CE29D4D02E37462996265378041C4C8C
Bnapgeneu: [lasbigos MBaH AnekcaHapoBuy
[evicTButeneH: ¢ 14.08.2024 po 07.11.2025




Kadenpa TexHOIOTHS MAITHHOCTPOCHNS M IPHOOPOCTPOCHHA

Cocrasurens Cearckumii Bragucnas MuxailloBuy, IL.T.H., JOIEHT

Coxonos CemeH AlekcanIpoBUY, CTAPIIH [IPEOIABATED

Pabouas nmporpamma cocrapiena Ha ocHoBanun ®I'OC BO - Gakanaspuar 1Mo HampaBIEHHIO
II0ATOTOBKH 15.03.05 «KoHCTPYKTOPCKO-TEXHOIOTHYECKOE obecreueHue
MAaIlMHOCTPOUTENBHEIX MPOU3BOJACTBY (ypoBeHb OakamaBpuara) Ne 1044 or 17.08.2020 u
paccMOTpeHa Ha 3acelaHuu Kadeapsl

IIpotokosn ot 26. 03. 2025 . No 3

3aseayromuit kKahenpsl « TexHOMOTHA MAITMHOCTPOCHHS U IPUOOPOCTPOeIA»
. 5 P.M. bakupos
(B
2¢ 05, 205
COIJIACOBAHO

KommuuectBo wacos paboueil nporpamMmsl B (OpMEpYeMble KOMIETEHIIHH COOTBETCTBYIOT
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AHHOTaHI/ISI K JUCHUIIIINHEC

Ha3zeanue oucyunnumnst

MarepuanoBeneHue

Hanpagnenue (cneyuanvnocms)
n0020Mo6KuU

15.03.05 - KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE OOecIeueHue
MAaITHHOCTPOUTEIBHBIX MPOU3BOICTB

Hanpasnennocmso
(npogpunv/npozpamma/cneyuanu
3auus)

TexuHomorus MAallIMHOCTPOCHUA

Mecmo oucyunnunot

bnok 1. Iucuunnuns! (Moaynu). O0si3aTenbHas 4acThb

Tpyooemkocmo (3.e. / uacwt)

53.e./ 180 gacos

Llenw uzyuenus oucyuniaunol

Ilenb — O3HAaKOMJICHHE C  OCHOBaMH  (POPMUPOBAHUS
KPUCTAUIMYECKUX MaTEpUAJIOB M OCHOBBl TEPMHUYECKOH U
XMMHKO-TEPMHUYECKON 00pabOTKM METAJJIOB U CIJIABOB.

Komnemenyuu, gpopmupyemvoie 6
pe3yibmame 0C80eHUS
OUCUUNTIUHDL

OIIK-1. Cnoco0GeH NpUMEHSTh COBPEMEHHBIC DKOJOTUYHBIC H
0e30macHbIe METOBI PAIIHOHAIFHOTO MCIIOIb30BAaHUS CHIPHEBBIX
Y DHEPreTUYECKUX PECYpPCOB B MAITUHOCTPOCHUHU.

OIIK-5. CrocoGeH MCHoibp30BaTh OCHOBHBIE 3aKOHOMEPHOCTH,
JEICTBYIOIIME B MPOLIECCE U3TOTOBJICHUS MAITMHOCTPOUTEIHHBIX
u3eauii TpeOyemMoro KayecTBa, 3aJlaHHOTO KOJMYECTBA IIpU
HAaMMEHBIINX 3aTpaTax O0IIEeCTBEHHOrO TPY/a.

Cooepircanue oucyuniunst
(ocnoenwie pazoenvt u memoi)

Kpucrammuueckoe crtpoenue wmeramioB. Jlepopmamms
paspylieHHe MeTauloB. MeXxaHndyeckue CBOWCTBA METAJUIOB U
cru1aBoB. CriiaBel MeTaJIJIOB (KOMIIOHEHTHI CIIIaBOB). J(narpamMma
«Kene3o — yriepony. Kpucrainuzanus METalIoB U CIUIABOB B
peanbHBIX YCIOBHIX. Buabl Tepmuueckoir 06paboTku. XUMHUKO-
TepMuyeckas o0paOoTka. MapkupoBka cCTajel M CIIJIaBOB.
[TosinMepsl U KOMIO3UIIMOHHBIE MaTEPUAJIbL.

Dopma npomerncymouHou
ammecmayuu

DK3aMeH




1. Heau u 3212494 AUCHUIJIMHBI:

Leabp ocBoeHus yueOHOW AuCHUIIIMHBI «MaTepuaaoBeeHUE» COCTOMT B TOM, YTOOBI
CTYJCHTBI MOTJIH 1I€JICHANPABICHHO BHIOUPATh MAaTepPHAIIbI MPU MPOCKTUPOBAHUU TEXHOJIOTUUECKUX
MPOLIECCOB U Pa3pabOTKU KOHCTPYKUMM. JIMCUMITIMHA 3HAKOMHUT CTYIACHTOB: C OCHOBHBIMH
3aKOHOMEPHOCTSIMU O0pa30BaHUS U U3MEHEHUS CTPYKTYPhl METAIUYECKHMX W HEMETAJUTMYECKUX
MaTepUajIoB; C METOIaMU KOHTPOJISI CBOMCTB U CTPYKTYphI MAaTEpUAOB; C IPaBHJIaMU PAIlUOHATILHOTO
BBIOOpA MaTEPHUAJIOB M METO/IaMU UX TEXHOJIOTHIECKOH 00padOTKH.

3agauum  OCBOGHMSI JUCLUUIUIMHBL: TNPUOOpPETeHHE 3HaHWKM (OPMUPOBAHUS CTPYKTYpPbI
MaTepuajIoB; 3HAKOMCTBO C OCHOBHBIMH M MEPCIEKTHUBHBIMU KJIacCaMHU KOHCTPYKIHMOHHBIX
MaTepuaioB, M3y4EHUE M MPAKTHUYECKOE OCBOCHHUE OCHOB TEOPHMU M TEXHOJIOTMM TEPMUYECKOU
00pabOTKH, METOAOB U TEXHUYECKUX CPEJICTB YIIPOUHEHUS JeTajei.

2. Ilnanupyemble pe3yJbTaTbl 00y4eHUs!
B pe3ynbraTe 0CBOCHHS NUCHUIUIMHBI Y CTYJEHTA TOJIKHBI ObITH COPMUPOBAHBI:
3HaHus, npuodpeTaeMble B X0/1e¢ OCBOCHHS M CHMILJIMHBI

Ne /it 3Hanus
1. ®OU3MYECKYI0 CYIIHOCTh SIBICHUH, NPOUCXOIAINIMX B MaTepHaliax B YCIOBHAX
NPOM3BOJACTBA W OKCIUTyaTallMM W3JCIMHA M3 HHUX I0J BO3ACHCTBHEM BHEIIHHX
(hakTOpOB.
2 OCHOBHBIE 3aKOHOMEPHOCTH, JICHCTBYIOIIME B TIpOLECCE KOHCTPYHPOBAaHHS U
POCKTUPOBAHUS MAIIMHOCTPOUTEIIbHBIX M3JICIIHUH.

YMeHI/Iﬂ, npnoﬁpeTaeMble B X0J€ OCBOCHHUS TUCHUIIJINHDBI

Ne i/t YMmenust
1 BoeiOupaths Marepuaibl, OLIEHHBAaTh W IMPOrHO3WPOBATh IOBEJACHHE MaTepuana H
NPUYMHBI OTKa30B TPOIYKIIMH OT BO3JCHCTBUS PA3JIMYHBIX DKCIUTyaTal[HOHHBIX
(hakTOpOoB.
2 [TpuMeHSATh €CTECTBEHHOHAYyUHBIC 3HAHUS JIII KOHCTPYHPOBAHHUS W TMPOCKTHBIX

pacyeToB M3 MAIIMHOCTPOCHMS.

HaBI)IKI/I, npuoﬁpeTaeMl,le B X0J€ 0OCBOCHHUS JUCHUIIJINHDbI

Ne r1/11 HaBpiku
1 HaBbikamu BbIOOpa BapHaHTOB pAIlMOHATIBHOTO HCIIOJB30BAHUS CHIPHEBBIX U
SHEPreTUYECKUX PECYPCOB B MAIITMHOCTPOCHUU.
2 HaBblkaMu KOHCTPYHMPOBAHUS M TPOEKTHBIX PACUETOB M3ICIUI MAITHHOCTPOCHHS,

ONMpCACIICHNA ITPONU3BOACTBCHHBIX 3aTpart.

KOMHeTeHHl/IH, 1 noﬁpeTaeMble B X0/1€ OCBOCHHUSA NUCIHHUITJINHDbI

KoMmnerenuun HNuaukaropsl 3HaHus Ymenus |HaBbiku
OIIK-1. Cnoco6en | OIIK-1.1. 3HaTh: COBpeMEHHBIC
IPUMEHSITD 9KOJIOTUYHbIE U  Oe30MacHbIe
COBPEMEHHBIE METO/BbI palMOHAIBHOTO
HKOJIOTUYHBIE U | UCIIOJB30BAaHUS  CBIPbEBBIX U
Oe3omacHble  METOJbl | JHEPTeTUYECKUX PECypcoB B
paloHaIbHOIO MAaIIMHOCTPOCHUH, (U3UUECKYIO 1 i i
HCITOJIb30BaHUs CYIIIHOCTh SIBJICHUH,
CBIPBEBBIX U | IPOUCXOISIIMX B MaTrepualax B
HYHEPTreTUYECKUX YCIOBUSIX  IPOM3BOJACTBA WU
pecypcoB B | OKCIUTyaTallul WM3JEINNA U3 HHUX
MalIMHOCTPOEHUN 07l BO3JCHCTBHEM BHEIIHUX
(akTopoB




OIlK-1.2. 3HaTh:
KJ1acCU()UKALMIO U BUJBI 3aTPaT
Ha oOecreyeHHne esTeIbHOCTH
MIPOU3BOICTBEHHBIX
MOJpa3IeJICHUM,
MTOJIOKEHHSI OLICHKHU - 1 -
3 (HEKTHBHOCTH  TEXHUUYECKUX
WHHOBAIUI1, OCHOBBI PECYpPCHOTO
obecrieyeHus MIPOU3BOJICTBA,
MEXaHU3M ero (hOpMUPOBaHHS U
WCIIOJI30BAHUS

OIIK-1.3. Bmanmers: HaBbIKaMu
BbIOOpa BapUaHTOB
paIMOHAILHOTO HCIOJB30BAHUS - - 1
CBIPDBEBBIX M OJHEPreTUYCCKUX
pECYpCOB B MAIIIMHOCTPOCHHUH

OCHOBHBIC

OIIK-5. Cnocoben | OIIK-5.1. 3HaTh: 3aKOHEBI
HCIIOJIL30BATh €CTECTBEHHBIX HAyK, OCHOBHBIC
OCHOBHEIC 3aKOHOMEPHOCTH, JIEHCTBYIOIINE
3aKOHOMEPHOCTH, B Ipoliecce KOHCTPYHPOBAHUS U
JIEHCTBYIOIINE B | MPOCKTUPOBAHUS
mpoiiecce MaITHHOCTPOUTEIbHBIX H3CITHH,
HM3rOTOBJICHUS UX BJIMSHHE Ha KadyeCTBCHHEBIC
MaITMHOCTPOUTEIBHBIX | TIOKA3aTeln u
u3enuii  TpedyeMoro | mpou3BOACTBEHHBIC 3aTPAThI
KauectBa, 3amaHHoro | OIIK-5.2. VYwmeTrs: mnpuMeHSTH
KOJINYESCTBA IIPYU | €CTECTBEHHOHAYYHBIE  3HAHUS
HAaWMEHBIIIMX 3aTpaTax | s KOHCTPYHPOBAHUS u i 5 i
OOILECTBEHHOTO TPYJa | MPOSKTHBIX PACYCTOB H3CIIHUil
MaIIMHOCTPOEHUS, ONPEICTICHH
MIPOM3BOJICTBEHHBIX 3aTpaT
OIIK-5.3. Bmagerp: HaBBIKAMHU
KOHCTPYHUPOBAHUS U MPOCKTHBIX
pacyeToB 5131 (0707 - - 2

MalIMHOCTPOCHUS, OMPECACICHUA
IIPONU3BOJACTBCHHBIX 3aTpaT

3. Mecto aucuumiaunsl B crpykrype OOII

JucuuruinHa oTHOcUTCeA K brok 1. Qucuumuiunel (Moaynun). O6s13aTenbHast yacTb

JucummuinHa u3ydaeTcst Ha 2 Kypce B 4 cemecTpe.

W3yuenne IUCHMIUIMHBI Oa3uMpyeTcs Ha 3HAHUSAX, YMEHUSIX W HaBBIKAX, MOJIYYEHHBIX IPH
OCBOEHUU JAUCHUIUINH (Moynel): dusuka, Xumusi, TeXHOI0rusl KOHCTPYKIIMOHHBIX MaTepUajoB.

[lepedyeHp MoCIEAYIOMMX TUCHUIUIMH (MOJyJIeH), Uil KOTOPBIX HEOOXOUMBI 3HAHUS, YMEHUS
U HaBbkM, (opmupyemble HaHHOW ydeOHOM naucuuruiMHOM (Monynem): IlpousBoactBo u
IIPOEKTUPOBAHKME 3arOTOBOK B MAIIMHOCTPOCHMM; Pe3aHMe MeTauloB M PEXyIIUH HHCTPYMEHT,
O6opynoBaHHE MAIIMHOCTPOUTEIBHBIX IMPOU3BOJCTB; TexHoornyeckass OCHAacTKa, TeXHOJIOTHs
MaIIMHOCTPOEHHUS.



4. CTpyKTYpa H coiepKaHNe JMCIUIITHHBI
4.1. CTpyKTYypa TUCHUIIHH

<
Paszen = Pacnpenenenne Tpya10eMKOCTH
JAMCIUTLTHHBL. g = 2 | pasneaa (B uacax) mo BUIAM y4eGHON
Ne 2 g Q G Copep:xanue
®opma s g padoTeI .
n/n e —— e & 5 CaMOCTOSATEIbHOI padoThI
p Y = O KOHTAKTHasl
aTTecTauu S CPC
A Jek | mp | aad |[KYA
Kpucrannuueckoe
CTpOEHHE
METAaJIIOB. IToaroroska k

1 18 4 1 -] 2 - 12 ATOTe
Hedopmanust u JlabGopaTopHoii pabore Nel
paspyieHue
METaJUIOB.

MOJITOTOBKA K TECTUPOBAHHIO
Mexanuueckue 0 pazneny
CBOWCTBa «Kpucramimdeckoe cTpoeHHE

2 18 41 1 - |2 - 12 P P
METaJUIOB U METAJUIOB H CILUIABOBY.
CIUIaBOB. [Moaroroka x 1abopaToOpHOI

pabote Ne2

3 IIOATOTOBKA K TECTUPOBAHUIO

0 pasnen
CruaBbl METAJIIOB 18 4 1 - - - 16 pasjeiry
Juarpamma «oxeneso —
YTIIEpO».

4 MOArOTOBKA K TECTUPOBAHUIO
Juarpammel. 10 pasien
Kpucrammuzamms 18 4 1 - - - 16 pasjeny

Juarpamma «kene3o —
METAaJUIOB.
YTIACPOIY.

5 [MoxroroBka k 1abopaTopHOI
Tedextsi 18 4 1 - 2 12 A patop

pabote Ne3

6 Buner
TEPMUUECKON
00paboTKH. [MoxaroToBka K KOHTPOIBHOMH

18 4 1 - - - 16
XUMHUKO- pabote Nel
TepMHYeCcKast
obpaboTka.

7| Cram u cnuaggr IToxroroBka k 1abopaTopHOH

MapxupoBka 18 4 1 - 2 - 12 A paTop
N pabote Ned
CTaJIell M CIIJIaBOB.
8 | [onumeps! u .
IToaroToBka K KOHTPOJIBHOU
KOMITO3UITUOHHBIE 18 4 1 - - - 16
pabote Ne2
MaTepHabl.
9 DK3aMeHaIOHHAs OIICHKA
BEICTaBJISIETCS 110
OKk3aMeH 36 4 - - - 0,4 35,6 COBOKYITHOCTH Pe3yJIbTaTOB
TEKYIIET0 KOHTPOJIS
yCIIEBaeMOCTH
Hroro: 180 4 8 - 8 0,4 163,6

4.2. Conep:kanue pa3jiesioB Kypca 1 GOpMHPYeMbIX B HUX KOMIETeH Mt

N Paznen Koabl
o
u/n AUCHMIITTHHBL koMmneTreHuuu U | 3HaHus | Ymenusi | HaBbiku ®dopmMa KOHTPOJIS
HH/IMKATOPOB
1 Kpucrannudeckoe cTpoeHne OIIK-1 3amura
MeTasuioB. Jledopmarust n 1 1 nmabopaTopHOH pabOTHI
paspylieHle METAJIOB. Nel
2 OIIK-1, OIIK-5 TECTUPOBAHUE TIO
. azjen
MexaHn4eckue cBoiicTBa pasaeiy
1,2 1 1 «Kpucramiyeckoe
METAJUIOB M CIIJIABOB.
CTPOCHHE METAJIIOB U
CIJIABOBY.




3ammTa
11ab0paTopHON pabOTHI
Ne2

3 OIIK-1, OIIK-5 TECTUPOBAHUE TI0
pasneny
«Kpucrannugeckoe
CTPOCHHUE METAIIOB U
CIIJIABOBY.

CriaBbl METaJIOB 1 2 1
(KOMIIOHEHTHI CIIJIABOB).

4 OIIK-1 TectupoBaHnue 1o
Huarpammel. Kpucrannuszanus 1 pazneny
METaJJIOB. [uarpamma «oxenes3o —
YTIIEPOI».

5 OIIK-1 3ammTa
Jedextst 1 1 JlabopaTopHoii pabote
Ne3

6 Busr Tepmmaeckoit 00paboTKH. OIIK-1, OIIK-5 KontponbHas pabota

XUMHUKO-TepMUYECKas 1,2 1,2 1,2
Nel
00paboTka.
7 OIIK-1, OIIK-5 3ammra
Cranu u crutaBel. MapkupoBka N
N 2 1,2 2 11ab0paToOpHOH pabOTHI
CTaJIell U CIIJIaBOB. Nod
8 [Tonumeps! U KOMIO3UIIMOHHBIE OIIK-1, OIIK-5 KontponbHas paborta
1,2 1,2 1,2
MaTepuabl. No2

4.3. HammeHoBaHMe TeM JIEKIHIi, NX CO/Iep:KaHNe U 00bEM B Yacax

Ne Ne paznena . Tpynoem-
n/n nncé)nninﬂbl Haumenosanue nexuui Kolc)zl)f (4ac)
1. 1. Kpucrammuueckoe cTpoeHre Metauios. Jedopmarus u pa3pylicHue 1
METaJUIOB.
2. 2. MexaHHUYECKHe CBOMCTBAa METAJJIOB U CIIJIABOB. 1
3. 3. CruiaBbl METaJIIOB (KOMIIOHEHTHI CILJIABOB). 1
4. 4. Juarpammsl. Kpucramimsaius MeTaJuIoB. 1
5. 5. JedexTsl 1
6. 6. Buas! Tepmuueckoit 00paboTKH. XUMHUKO-TepMUUecKasi 00paboTKa. 1
7. 7. Cranu u crtaBbl. MapKkupoBKa cTajel U CIIJIaBOB. 1
8. 8. [TomMeps! ¥ KOMIO3UIIMOHHBIE MaTEPHATIbI. 1
Bcero 8

4.4. HaumMeHOBaHUe TeM NPAKTHYECKUX 3aHATHI, UX coJepkaHue U 00beM B Yacax
Ipakxmuueckue 3anamus y4eOHbIM NIAHOM He NpedyCMOMpPEHbL.

4.5. HaumeHoBaHuUe TeM JIa0OPATOPHBIX padoT, MX co/iep:kaHue U 00beM B yacax

Tpynoem-
Ne Ne paznena PYyA
HaunmenoBanue 1adopaTopHbIX pador KOCTh
n/n | AMCHMUIIMHBI
(4ac)
1. 1. Mukpoananus (ctajieil 1 YyTyHOB). 2
2. 2 OmnpeneneHue TBEPAOCTH. 2
3. 5. MakpoaHanu3 UCCIe0BaHUE U3IOMOB 2
4. 7 JlmarnocTtuka neeKToB. 2
Bcero 8

5. OuneHoYHbIe MaTepHAaJIbl AJs TeKyIIero KOHTPOJIsl yCIeBaeMOCTH M IMPOMeKYTOYHOI
aTTecTalliy Mo ANCUMILIMHE

JIJ1s1 KOHTPOJIS pe3yNbTaTOB OCBOEHUS AUCLUIIIMHBI IPOBOASTCS:

- TECTUPOBaHUE:!

1. «Kpucrananueckoe CTpOCHNE METAIJIOB U CIIJIAaBOB)

2. JlnarpamMma <oKeJIe30 — yriaepoa.



— KOHTPOJIbHBIE pabOTHI:

1. KonTtponbHas pabota Nel «Da3oBbie U CTPYKTYPHBIC MPEBPAIICHHUS

2. KontponbHas pabota Ne2 «Omnucanue CBOWCTB CIIJIAaBOBY»

— 3aIUTHI JJAOOPATOPHBIX PadOT;

- JK3aMEH.

[Tpumeuanue: OueHOYHbIE MaTepUasbl (TUIIOBbIE BapHAHTHI TECTOB, KOHTPOJIbHBIX PadOT U
Ip.) IpuBeaeHbI B oTaeabHOM npuiioxkenun (POC) k paboyeit mporpaMMe JTUCHUILIAHEI.

[TpomexxyTouHasi aTTecTalys [0 UTOTaM OCBOCHUS JUCIMILTUHBI — 9K3aMEH.

6. YueOHO-MeTOAMYeCKOe M MH(pOPMALMOHHOE o0ecnevyeHne TUCHUIIUHBI:

a) OCHOBHAS JIUTEepaTypa:

1. Buxpos, C. I1. Marepuanosenenue : yuedHoe nocodue / C. I1. Buxpos, T. A. Xonomuna. —
2-e m31. — Caparos : ByzoBckoe o6pazoBanue, 2019. — 147 ¢. — ISBN 978-5-4487-0361-4. — Texkcr

anektpornbi // LludpoBoit oOpazoBarensHbi pecypc PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/79644 .html (nara o6pamenus: 22.01.2024). — Pexum gocryma: Ijis
ABTOPHU3UP. MOJIb30BATEIICH.

2. lpsxun, E. . Marepuanosenenue : yueOnuk / E. U. Ipsaxun ; non penakuueit E. .
[Ipsixun. — Canxkr-IlerepOypr : HaunonanbHbII MUHEpaIbHO-CHIPHEBOW YHUBEPCUTET «I OpHBIIY,
2014. — 424 c. — ISBN 978-5-94211-699-6. — TekcT : 37€KTPOHHBIH // DNeKTpOHHO-O0MOIHOTeYHAs
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/71696.html (nara oOpamieHmus:
22.01.2024). —  Pexum  gocTyma: i aBTOpU3Wp.  moab3oBareneit. - DOl
https://doi.org/10.23682/71696

0) JOMOJIHUTE/IbLHAS JIUTEpaTypa:

3. Obmee marepualioBeicHuE: 1a00paTOpHBIN MpakTUKyM / coctaButenn H. B. O6abkos, A.
B. Ilak, FO. A. Adouun, non penakumeir B. B. KapramoB. — EkarepunOypr: Ypanbckuit
denepanpubii yHUBepcuTeT, ObC ACB, 2015. — 100 c. — Texkcer : anekrponssiit // Ludposoit
obpasoBatenbHbd pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/69648.html
(mata oopamenus: 22.01.2024). — Pexxum octyna: uis aBTOPU3UP. MOJIB30BATEICH.

4. benesutuH, B. A. Matepuanosenenue. Hemeraminueckue marepuaisl: yueoHoe mocodue /

B. A. benesutun. — YensgOunck: FOxHO-YpanbCKkuil TrocydapCTBEHHBIM TI'yMaHHUTapHO-
neparornueckuit yausepceutet, 2017. — 143 ¢. — ISBN 978-5-906908-64-3. — TekcT : 371eKTpOHHbII
// UudpoBoit  obpazoBatenbHbi  pecypc I[PR SMART : [caiit]. —  URL:

https://www.iprbookshop.ru/83859.html (mara obpamienus: 22.01.2024). — Pexum moctyma: ist
ABTOPHU3UP. MOJb30BATEIIECH.

5. MarepuanoBenenue: YueOHuk st By3oB / b.H. Ap3omacos, B.M1.Makaposa u ap. [lox omr.
Pen. b.H.Ap3omacoga, I'.I'. MyxuHa. 6-e uzn., crepeorun. — M.: U3n-so MI'TY um. H.D. baymana,
2004. — 648c.

B) MeTOAMYeCKHE YKA3AHUSA:

6. [IpakTHKyM IO MaTepUaIOBEIEHUIO : yueOHOe rocolue no Kypey «MaTepuanoBeeHHe» s
CTYJIEHTOB JHEBHOHN ¢Gopmbl oOydeHus: creruanbHocTe 151001 — TeXHONIOTHS MalTuHOCTPOEHUS,
151003 — uWHCTpyMEHTalbHbIE CHUCTEMbl MAIIMHOCTPOMTEIbHBIX MPOU3BOACTB, 151701.65 —
MIPOEKTUPOBAHKUE TEXHOJIOTMUECKUX MaluH 1 koMmiuie / cocraBurend E. B. [llonuna, A. A. Cratusko.
— benropopn : benropoackuil rocy1apCTBEHHBIN TEXHOIOTrHYeCKul yHuBepcuteT uM. B.I'. Illyxosa,
3BC ACB, 2011. — 121 c. — TekcT : AMeKTPOHHBIN // DIeKTpoHHO-OnOmmoTeyHas cuctema [PR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/28384.html (nara obparenus: 22.01.2024).
— Pexxum noctyna: g aBTOpu3Hp. Nojab30BaTeNen

7. HosuxoB, M. JI. MarepuanoBenenue. KOHCTpYKIIMOHHBIE W 3JIEKTPOTEXHUYECKHE
MaTepuaibl. MaTepuaibl U 2JIeMEHTHI 3JIeKTPOHHONW TeXHUKU. [IpakTHKyM K J1abopaTopHBIM paboTam
: yaueOHO-MeToanyeckoe nocooue / 1. JI. HoBukos, P. I1. lukapesa, T. C. PomanoBa. — HoBocubupck
: HoBocuOupcKkwmii TocyjapcTBeHHBIH TeXHU4YecKkui yauBepcuteT, 2010. — 56 ¢. — ISBN 978-5-7782-
1479-8. — Tekcr : 27eKTpOHHBIN // DnekTpoHHO-0nOIMoTeuHast cuctema IPR BOOKS : [caiiT]. —
URL.: https://www.iprbookshop.ru/45102.html (nara obopamenus: 22.01.2024). — Pexxum moctyma:
qutst asropusup. [lonszoBarenein



https://www.iprbookshop.ru/71696.html
https://www.iprbookshop.ru/69648.html
https://www.iprbookshop.ru/83859.html
https://www.iprbookshop.ru/28384.html
https://www.iprbookshop.ru/45102.html

8. Meronuueckue ykazaHus K JsaboparopHeiM paboram NelO, 12, 13, 24 mo kypcy
«MarepuanoBeaenue» / B. 1. Cunaepa, A. B. Benumanckuii, C. JI. Kapnyxus [u ap.] ; moa penaxiuei
JI. B. Tapacenko. — MockBa : MOCKOBCKMI TOCYAapCTBEHHBIM TEXHUYECKUI YHUBEPCUTET UMEHHU
H.D. baymana, 2008. — 32 ¢. — TekcT : a1eKTpOoHHBIN // DNeKTpOHHO-O0MbMMoTeuHas cucrema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/31063.html (mara oopamenwus: 22.01.2024).
— Pexxum nocryna: aig apropusup. [lonp3oBareneit

9. MukpoaHaau3 4yryHoB y4e0.-MeTo/I. TOCOOUEe JUIsl BHIIOJIHEHHUS 1a00paTopHOi paboThI MO
muciuruHe «MartepuanoBenaenue» / coct.: B.M.Cesarckuii, C.A. CokonoB. — Borkuuck: U3n. BO
VoxI'TY um. M. T Kanamnukosa, 2020, — 22c.

10. OmpeneneHue TBEPAOCTH METAIUIOB: y4e0.-METOJ. TocoOHMe I  BBHITOJTHCHHS
nabopaTopHOi paboThI 1o nucnuiuinae «MartepuanoBenenuey / coct.: B.M.Casrckuii, C.A. CokooB.
— Borkunck: U3n. BO MxI'TY um. M. T.Kanamnukosa, 2018. — 23c.

11. UccnenoBanue BIUSHUS PEKUMA TEPMOOOPAOOTKH Ha CTPOCHHUE M CBOMCTBA CTANIA y4eo.-
METO/JI. TOCOOME /ISl BBIIOJHEHUS 1a00paTOpHO paboThHl Mo auciuIuimHe «MatepuanoBeacHuey /
cocT.. B.M.Carckuii, C.A. CokonoB. — Borkunack: U3g. BO MxkI'TY umenn M.T.Kanammnukosa,
2020. — 22c.

12. lnarnoctrka aeeKToB, BCTPEUAIONINXCS B MAIIMHOCTPOUTEILHOM MIPOU3BOJICTBE: yuel.-
METO/JI. TTOCOOME ISl BBITIOJHEHUS 1a00paTOpHO paboTHI MO JAUCHUIUTHHE «MatepuanioBeacHuey /
coct.: B.M.Csarckuii, C.A. CokonoB. — Borkunck: U3g. BO WxkI'TY umenn M.T.Kamamnaukosa,
2020. — 23c.

13. Boibop mMaTepuanoB U PEeKUMOB TEpMOOOPAOOTKU B 3aBUCHMOCTH OT YCJIOBUN pabOTHI
JeTaje M 3JIEMEHTOB KOHCTPYKLMM: y4e0.-MeTOo/1. TOCOOue /IJisi BHIOJIHEHUSI KOHTPOJIBHOU PabOThI
o nuctnuIuinae «MarepuanoBeaeHue» / coct.: B.M. Cesarckuii, C.A. CokoinoB. - Borkunck: 13, BO
OI'BOY BO «MxI'TY umenu M.T.Kamamuukosay, 2020. -21c.

r) epeYyeHb pecypcoB HH(POPMALHOHHO-KOMMYHUKAMOHHON ceTH UHTepHeT

1. DnekrponHo-6ubmuoteunas cucrema IPRbooks

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

2. DnexTpoHHbIHM Katanor HayuHoil 6ubmmorexu Mk TY nmenu M.T. Kanamnukoa Web
NPBUC

3. HamuonanbHas snekTpoHHas 6ubimoreka - http://H30.pd.

4. Muposas uudpoas oudbmroteka - http://www.wdl.org/ru/

5.  MexayHapoaHblii nHAEKC HaydHoro uutupoBanus Web of Science —
http://webofscience.com.

6. Hayunas snextponnas 6ubnmoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. CnpasouHo-nipaBoBas cuctema Koncynsrantllntoc http://www.consultant.ru/

) JIMIIEH3MOHHOE ¥ CBOOOIHO PacpoCTPaHsieMoe NPOorpaMMHoOe odecrieueHue:
1. Microsoft Office (murienznonnoe I10)

2. LibreOffice (cBoboano pacmipoctpansemoe I10)

3. Doctor Web (muniensunonnoe I10)

7. MaTepuaibHO-TeXHHYecKOe o0ecnieyeHne JUCIUIIIMHbI:

1. JlekimoHHbIE 3aHATHA

VY4eOHble ayAUTOPUHU IS JEKIIMOHHBIX 3aHATUN YKOMITJIEKTOBaHbI MEOEIbI0 U TEXHUYECKUMU
CpeacTBaMH 00y4eHHUs, CITY>KaIllUMHU JJIs1 peACTaBlIeHus1 yueOHOoM nHbopManuu 60JbII0ON ayAUTOPUN
(mpoeKkTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

2. lIpaxtrdeckue 3auatus (/Ipakmuueckue 3auamus y4eOHbIM NIAHOM He NPe0yCMOMpPeHbL)

3. JlaboparopHbIie pabOTHI.

Jns mabopaTopHBIX 3aHATHH Hcmonb3yloTcs ayauTopust Ned02, ocHaleHHas ciexyrolumM
000pyI0OBaHUEM:


https://www.iprbookshop.ru/31063.html

e VYyeOHasg ayauTopus M NPOBEACHHS TMPAKTUYECKUX 3aHATUN: 0OOpyHOBaHUE -
KOMILIEKTHI y4eOHOM Mebemu i 00yJaromuxcs U IpenojaBares, J0CKa.
WutepaktusHas nocka EliteBoard WH-83S4 — 1.

[Tpoexktop Optoma X305ST — 1 mir.

Hoyt0Oyx Lenovo G50-45 — 1 mir.

Kononku Sven SPS-611S — 1 mt.

Muxpockon Levenhuk DTX500LCD — 4 mr.

Teepaomepst TOMII — 3 miT.

e Tgepmomep TK-2 — 2miT.

e Tsepmomep TM-2 — 2 mit.

e Viprpa3BykoBoit nedexrockon Y9812 — lmr.

e Becrr BJII'-1000/0,05MI'4 — 1mT.

4. CamocrosTenbHas padora.

[Tomemienuss 1711 CaMOCTOSITENIBHOM pabOThl OCHAIIEHbl KOMIBIOTEPHOW TEXHUKOM C
BO3MOKHOCTBIO IMOJKIIIOUYEHUSI K ceTH «VHTEepHET» M JOCTYIOM K 3JIEKTPOHHON MH(POPMALMOHHO-
obpazoBarensHoil cpene BO ®I'BOY BO «MxI'TY umenun M.T. Kanamnukosa (aya.Ne 224, anpec:
427430, Y amyprckas Pecrybnmka, r. Botkunck, yiu. [1L.U. Llysanosa, 1. 1).

[Tpu HEOOXOMUMOCTH pabovast IpoTrpaMMa JTUCIUILTUHBI (MOTYJIs ) MOXKET OBITh aallTHPOBaHA
111 obecrieueHus: 00pa30BaTEIbHOIO MPOLecca HHBAIN/IOB U JIML C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
300pOBbsiA, B TOM YHUCIC OJid 06yqu1/1$1 C HNPUMCHCHHUCM JUCTAHIIMOHHBIX O6pa3OBaTeJII>HI)IX
TexHosoruil. [lng sToro TpedOyercs 3asBICHME CTYIEHTa (€ro 3aKOHHOIO IPEJCTaBUTEINsA) U
3aKJIIOUYEHHUE TICUX0JIOro-MenKo-neaarornyeckoi komuccuu (IIMIIK).

10



Ilpunoocenue
MHUHOBPHAYKHU POCCHUHN
BotkuHckuii pumman
benepaibHOTO roCyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO
YUpEeXKACHUS BBICIIETO 00pa30BaHuUs
«»)eBCcKui rocy1apCTBEHHbINM TeXHUYECKUH yHUBepcuTeT uMeHn M. T. KanamHukosa»
(B® ®I'bOY BO «MxI'TY umenu M.T. KanamnukoBa)

OLEHOYHBbIE CPEACTBA
0 TUCUHUTIITUHE
MarepuanoBeeHue
HanpaBieHue: 15.03.05 — KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE oOecreyeHune

MAaITMHOCTPOUTCIIbHBIX ITPOU3BOACTB

npodunb: TexXHOT0rHs MaITMHOCTPOCHHUS

ypOBEeHb 00pa30oBaHus: OakajiaBpuaT

dbopma oOyueHus: 3a09Has

o61ua;1 TPYAOCMKOCTh JUCHUIIIIMHBI COCTABJIACT: 5 3aYeTHBIX CAMHUIL

11



1. OueHouHble cpeacTBa

OrnenuBanue GopMUPOBAHNE KOMITIETCHIINH TIPOM3BOAUTCS HA OCHOBE PE3YJIHTaTOB O0yUYEHUS,
MPUBEJICHHBIX B I1. 2 padoueii mporpammbl 1 @OC. CBs3b pa3aenoB KOMICTCHIIUN, HHIUKATOPOB U
dbopM KOHTpOJS (TEKYIIET0 W MPOMEKYTOYHOTO) yKa3aHbl B TaOiuie 4.2 pabouelt mporpamMmsl
JUCIUILTAHBI

O1eHOYHEIC cpeacrBa COOTHCCCHBI

WH/IMKATOPaMH TOCTH)KCHUSI KOMITETCHIIUH TPE/ICTABIICHBI HIDKE.
s kax)coo2o uHouKamopa OOCMudiCeHuss KomMnemeHyuil, ykazauHoco 6 pasoene 2 PIIJ],
npUBOOAMCA. KOO U HAUMEHOBAHUE UHOUKAMOPA, COOMEEMCMEYIouue emy pe3yibmamsl 00yyYeHUs]
(3BHaHUsL, YMeHUs U HABbIKU) U hopmbl Konmpoas (mabauysl 4.1 u 4.2).
Ecnu npu oceoenuu Oucyuniunbvl npeoycCMampusaemcs nposedeHue HecKOIbKUX BUO08
meKywe2o KOHmpOJis (HeCKOAbKO 1abOpamopHeix pabom, NpaKkmudeckux pabom, KOHMPONbHbIX
pabom u m.o.), HeoOdX0OUMO 86eCmu HyMepayuio pabom u COOMHeCMU Ux ¢ pe3yibmamamu 00y4eHus.
Oyenoynvle cpedcmea 00IHCHbI COOMBEMCMBOBAMb NPOBEPSEMBIM Pe3VIbMAmMam 00y4eHusl.

C pe3ynbraTaMd OOYYEHHUS TIO JUCHUIUIMHE W

Ne Pe3yabTaT 00y4eHus @opMBbI TeKyIIero 1
Koab! koMneTeHIUM U HHAUKATOPOB

n/n (3HaHUS, YMEHUS U HABbIKU) NPOMEKYTOYHOI0 KOHTPOJIS

1 OIIK-1.1. 3HaTb: coBpeMeHHble | 31.  Du3MYeCKyl0  CYIIHOCTb Tecrnposanue 1o pazzaeny
OKOJIOTMYHbIE M Oe30macHble METOIbl | SIBJICHUM,  MPOMCXOMAIIMX B «KpHCTaIIMYEcKoe CTPOCHHE
PaIMOHAIBHOTO HCIIOJIB30BAHMS | MaTepHanax B YCIIOBHSX MCTalIOB 1 CILIaBOB»
CBIPBEBBIX U YHEPTETHUECKUX PECYPCOB B | MPOU3BOACTBA M OSKCIUTyaTallud Tecruposarue no pasneny:

o JluarpamMma <oKeIe3o — yriaepom.

MAIHOCTPOCHHH, ¢busnyecKyro us e u3 HUX ot KontporbHas padota Nel
CYIIHOCTh SIBJICHHH, TNPOMCXOAAIINX B | BO3JACHCTBHEM BHETITHUX TaGopaTopuse paGoTs! 1-4
Marepuanax B yCIOBHIX HPOU3BOJCTBA U | (paKTOPOB. DK3aMeHAIHOHHBIE BOTPOCHT
SKCIUTyaTauumu wu3aenuil w3 Hux nox | HI. Hasrsikamu BEIOOpa
BO3JICHCTBHEM BHEIIHUX (pakTOpPOB BapHaHTOB panroHaIbHOTO

WCTIONIb30BAHMUSA  CBIPHEBBIX U

SHEPreTUUECKUX  pPEecypcoB B

MAaIIHHOCTPOCHHUH.

2 OIIK-1.2. 3uare: wiaccubpukammio u | 31. DOUHUECKYI  CYNHOCTh TecTupoBanue 1o pazueny
BUIBI 3arpar Ha obecrieueHue | sBICHUH,  mpoucxoaamux B | «Kpucramimgeckoe crpoeHue
JIeSITETTbHOCTH MPOM3BOJICTBEHHBIX | MaTepHanax B YCIOBHAX METaJUIOB M CILUIaBOBY
NOJIPa3/iCJICHU, OCHOBHBIE IIOJIOXKEHHUS | IIPOU3BOACTBA M 3KCIUIyaTallUH Kontpomnsnas pabota Nel
oueHKH d3((GEKTUBHOCTH TEXHUYECKUX | M3JCIHIA u3 HUX ozt Konrponbnas pabora Ne2
WHHOBAITHIA, OCHOBBI PECYPCHOTO | BO3ICHCTBHEM BHemHuXx | JlabopaTtopHbie paboTsr 2,3
obecrieueHns] TPOU3BOJICTBA, MEXaHW3M | (paKTOPOB. DK3aMeHAIIMOHHBIE BOIIPOCHI
ero (hOpMHPOBAHUS U HCIIOIB30BaHUS 32. OcHOBHBIE 3aKOHOMEPHOCTH,

JISUCTBYIOIINE B nporecce
KOHCTPYHPOBaHUS u
MPOEKTUPOBAHUS
MAIIMHOCTPOHUTEIBHBIX H3ACIIHH.
V1. Bribupate  Marepuansl,
OIIGHHUBaTh U IIPOTHO3UPOBATH
MOBEJICHUE MaTepHraa U IPUIHUHBI
OTKa30B MPOAYKITIH oT
BO3JENCTBUSA Ppa3INYHBIX
9KCILTyaTal[HOHHBIX (PaKTOPOB.
HI. Haspikamu BBIOOpA
BapUaHTOB palnMuoHaIbHOTO
UCTIONB30BAaHUSL  CBIPBEBBIX U
JHEPreTUUECKUX  pPEeCypcoB B
MAaIIMHOCTPOEHUU.

3 OIIK-1.3. Bnaners: HaBbikamu BbIOOpa | 31.  DusMyeckyro  CYIIHOCTb Tectnposanue 1o paszueny
BapHaHTOB pPaLMOHANIBLHOTO | SIBJICHUH, MPOUCXOIAIINX B «Kpucramimyeckoe CTpoeHue
UCIIOJIb30BaHHMs CBIPBEBBIX U | MaTepuanax B YCIIOBUSIX MCTaJLIOB 1 CILIaBOB»
SHEPTEeTHYECKUX pecypcoB B | MPOM3BOJACTBA W OJKCINIyaTalluu KonrposbHas pabora Nel
MAaIIHHOCTPOCHUHT n3IeNnnit u3 HUX ot Jlaoparoprbie padors 1-3

OK3aMeHaIOHHBIE BOIPOCHI
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BO3JENCTBUEM
(axTopoB.
32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOILIKE B rpouecce
KOHCTPYHUPOBaHUS u
MPOEKTUPOBAHUS
MAaIIMHOCTPOUTENBHBIX U3/ICTIHH.
V1. BwiOupaTp  MaTepHaibl,
OLIEHWBaThb M TPOTHO3HMPOBAThH
MOBE/ICHHUE MaTepuana 1 IpUIHHbI
OTKa30B MPOIYKINH oT
BO3JICHCTBUS Pa3IUIHBIX
9KCILTYaTal[HOHHBIX (PaKTOPOB.
Vy2. IIpumensts
€CTEeCTBEHHOHAYYHbIE 3HAHUS IS
KOHCTPYUPOBAaHUSI U HPOEKTHBIX

BHCIDHUX

pacdeToB 1563 (S1150%1
MAaIIMHOCTPOCHHUSL.

HI. Hasrikamu BEIOOpa
BapHaHTOB panroHaIbHOTO
WCTIONIb30BAHMUSA  CHIPHEBBIX U
SHEPreTUYECKUX  PEcypcoB B
MAaIIMHOCTPOCHHH.

H2. HaBbikamu KOHCTpYHPOBaHUS
U NIPOEKTHBIX PAacyeTOB H3JEIHUI
MAIIMHOCTPOCHHUS, ONpeAeTICHUs
IIPOM3BOJICTBEHHBIX 3aTpar.

OIIK-5.1. 3HaTh: 3aKOHBLI €CTECTBEHHBIX
HayYK, OCHOBHBIC  3aKOHOMEPHOCTH,
JIEUCTBYIOIINE B rpolecce
KOHCTPYUPOBAHUSI M MPOEKTHPOBAHUS
MAIIMHOCTPOUTENbHBIX — HM3IENUM, UX
BIIMSHHME HA KAaYE€CTBEHHBIE [TOKA3ATENN U
MPOU3BOJICTBEHHBIC 3aTPAThI

31. @usuyeckylo  CYIIHOCTb
SBJICHUH,  NPOMCXOISAIIUX B
Marepuanax B YCIIOBUSIX
NPOU3BOJACTBA M OIKCIUTyaTalllH
W3S u3 HHUX oz
BO3JCHCTBHEM BHELIHUX
(baxTOpOB.

32. OCHOBHbIE 3aKOHOMEPHOCTH,
JISUCTBYIOIIME B TIpoIecce
KOHCTPYUPOBaHHUS u
MIPOEKTHPOBAHUS
MAIIMHOCTPOHUTEIBHBIX H3AEIIHH.
V1. BbiOupath  MaTepHasbl,
OIIGHUBaTh W IIPOTHO3UPOBATH
MOBEJICHUE MaTepHraa U IPUIHUHBI
OTKa30B MPOIYKIINH oT
BO3JICHCTBUS Pa3INIHBIX
9KCILTYaTAIlHOHHBIX (PaKTOPOB.
y2. [IpumensTs
€CTEeCTBEHHOHAYYHbIE 3HAHUSA IS
KOHCTPYHPOBAHUSI M HPOEKTHBIX

pacdeToB 1563 (S50
MaITHHOCTPOEHUSI.

HI1. Hagbixamu BBIOOpA
BapUaHTOB PaIMOHATILHOTO
WCTIONL30BaHUS  CHIPBEBBIX U
JHEPreTUYECKUX  PECcypcoB B
MalIMHOCTPOEHUH.

H2. HaBblkamMM KOHCTpYUpPOBaHHUS
U NPOEKTHBIX PACUETOB HU3AEIHH
MAaIIMHOCTPOEHHUS, ONpEAEICHUS
IIPOM3BOJICTBEHHBIX 3aTpar.

TectupoBaHue N0 paszaery
«Kpucrannuyeckoe CTpoeHHe
METAaJIJIOB U CIUIABOBY»
Kontponphas pabora Nel
Kontponpnas padora Ne2
JlaboparopHsie paboTs 2,3
DK3aMEHaMOHHBIE BOIIPOCHI

OIIK-5.2. YMerb:
€CTCCTBCHHOHAYYHBIC 3HaHUA JJIs
KOHCTPYHPOBaHUS u MPOEKTHBIX
pacdyeToB HM3JENMM  MAallMHOCTPOCHHS,
OIPEJENICHUs] IPOU3BOACTBEHHBIX 3aTpaT

MMPUMCEHATH

31. @usnuyeckyr0o  CYIIHOCTb
SIBHGHPIﬁ, TIPOUCXOAAIINX B
Martepuaiax B YCIOBHUAX

MPOU3BOJICTBA M JKCILTyaTalluu
71e3 (SN0 u3 HUX oJI

Konrponbnas pabora Nel
Konrponbhas pabora Ne2
JlabopaTopubie pabotsr 3,4
OK3aMeHaI[OHHBIE BOIIPOCHI
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BO3JIEHCTBHEM BHEIITHUX
(axTopoB.

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOILIKE B rpouecce
KOHCTPYHUPOBaHUS u
MPOEKTUPOBAHUS
MAaIIMHOCTPOUTENBHBIX U3/ICTIHH.
V1. BwiOupaTp  MaTepHaibl,
OLIEHWBaThb M TPOTHO3HMPOBAThH
MOBE/ICHHUE MaTepuana 1 IpUIHHbI
OTKa30B MPOIYKINH oT
BO3JICHCTBUS Pa3IHMYHBIX
9KCILTYaTal[HOHHBIX (PaKTOPOB.
Vy2. IIpumensts
€CTEeCTBEHHOHAYYHbIE 3HAHUS IS
KOHCTPYUPOBAaHUSI U HPOEKTHBIX

pacdeToB 1563 (S1150%1
MAaIIMHOCTPOCHHUSL.

HI. Hasrikamu BEIOOpa
BapHaHTOB panroHaIbHOTO

WCTIONIb30BAHMUSA  CHIPHEBBIX U
SHEPreTUYECKUX  PEcypcoB B
MAaIIMHOCTPOCHHH.

H2. HaBbikamu KOHCTpYHPOBaHUS
U NIPOEKTHBIX PAacyeTOB H3JEIHUI
MAIIMHOCTPOCHHUS, ONpeAeTICHUs
IIPOM3BOJICTBEHHBIX 3aTpar.

OIIK-5.3. Brnanets: HaBBIKaMHU
KOHCTPYHPOBaHHUS 54 MPOEKTHBIX
pacdyeToB HM3JENMH  MAallUHOCTPOCHHS,
OIpeeNEeHNUs MPON3BOACTBEHHBIX 3aTPaT

31. @usuyeckylo  CYIIHOCTb

SBJICHUH,  NPOMCXOISAIIUX B
Marepuanax B YCIIOBUSIX
NPOU3BOJACTBA M OIKCIUTyaTalllH
W3S u3 HHUX oz
BO3JCHCTBHEM BHELIHUX
(baxTOpOB.

32. OCHOBHbIE 3aKOHOMEPHOCTH,
JISUCTBYIOIIME B TIpoIecce
KOHCTPYUPOBaHHUS u
MIPOEKTHPOBAHUS
MAIIMHOCTPOHUTEIBHBIX H3AEIIHH.
V1. BbiOupath  MaTepHasbl,
OIIGHUBaTh W IIPOTHO3UPOBATH
MOBEJICHUE MaTepHraa U IPUIHUHBI
OTKa30B MPOIYKIINH oT
BO3JICHCTBUS Pa3INIHBIX
9KCILTYaTAIlHOHHBIX (PaKTOPOB.
y2. IIpumensTsb
€CTEeCTBEHHOHAYYHbIE 3HAHUSA IS
KOHCTPYHPOBAHUSI M HPOEKTHBIX

pacdeToB 1563 (S50
MaITHHOCTPOEHUSI.

HI1. Hagbixamu BBIOOpA
BapUaHTOB PaIMOHATILHOTO

HCTIONB30BAaHUS  CHIPBEBBIX H
JHEPreTUUECKUX  pPEeCcCypcoB B
MAaIIUHOCTPOCHUU.

H2. HaBblkamMM KOHCTpYUpPOBaHHUS
U NPOEKTHBIX PAaCcyeTOB W3AEIUH
MAaIIMHOCTPOEHHUS, ONpEAEICHUS
IIPOM3BOJICTBEHHBIX 3aTpar.

KonrponbHas pabora Ne2
JlabopatopHnas padoTaNed
OK3aMeHaI[OHHBIE BOIIPOCHI
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TunoBble 3aJaHus I OUCeHUBAHUS GOPMHUPOBAHHMS KOMIIETCHIM A

Haumenoganue: >x3aMeH
Ilpeocmaenenue ¢ @OC: nepevyeHb BOIPOCOB
Ilepeuens 6onpocoe onsa npoeedenusn IK3IAmMeHa:

1. Kpucmannuueckoe cmpoeHue Memanios.

2. [Ilonumopgusm memannos.

3. Kpucmannusayus memannos. Mexanusm, Kpuevle OXIAANCOCHUS, GIUAHUE CKOPOCMU
OXAAACOEHUS HA YUCTIO YEHMPO8 KPUCALIUAYUU U OUCNEPCHOCIb cmpyKmypul. upgyzus.

4. Maxkpoananuz. Hasnavenue, memoovl GvlsgIeHUs MaxKpocmpykmypwl. [leghexmui,
8bLABTISIEMbLE NPU MAKPOAHATU3E.

5. Muxpoananuz. Memoouka npucomosnenus wiughos u GvlsAGNeHUs MUKPOCPYKMYPbI.
Hasnauenue. Buowt muxkpoananusa.

6. Vmpyeas u nracmuueckas oeghopmayus.

7. Paspywenue. Mexanuszm u 6Hewinue NPUHAKU XPYNKO20 U 63K020 PA3PYULeHULL.

8. HUcnvimanue na pacmsicenue.

9. Teepoocmv memannos u memoowvl ee onpedeneHusl.

10. Csa3b mexanuueckux xapakmepucmux ¢ IKCHAYAMayuoOHHbIM NOBEOeHUEM MEeMAl08.

11. Kopposuss memannos. Buowvl xopposuu. Medxckpucmaniumuas Kopposus u ee
npeoynpesicoeHue.

12. Cnnasvl memannos. Buovl 63aumooeticmeuss KOMNOHEHMOB CRAABA: MEEPAbLE PACMBEOPbL
(3amewenus, 6HeOpeHUs), XumuyecKue coeOUHeHUs, MexaHuyecKkue cmecu.

13. Juacpamma «Fe — FesCy: ycrnosus nocmpoenus, komnonenmol u gasvl, ux cmpoeHue u
ceoticmaa.

14. Juacpamma «Fe — FesCy: ¢pazosvie u cmpyxmyphsie npespaujenus 6 Cmasx.

15. Juacpamma «Fe — FesCx: ghazosvie u cmpykmypHule npespawieHus: 6 4y2yHax.

16. Kpucmannuzayusi u cmpoenue cmanvho2o caumka. Qopmvl 00pazyiouuxcs KpUCmauiios.
Jlukeayusl.

17. Usmenenue cmpykmypol u c8oUcCmse cmanu npu copsyei oegopmayuu. Anuzomponust
2opauedepopmuposaHHo2o Memaid.

18. Hszmenenue cmpykmypvl u ce0uUcme cmanu npu Xor00Hou Oepopmayuu. Haxnen u
pexkpucmannuzayus. Kpumuueckas cmenenv depopmayuu.

19. Uszmenenue cmpykmypul u C0UCME CIMAIU NPU C8APKe U MeXaHuieckol obpabomke.

20. Tepmuueckas obpabomka Kax cpeocmeo NpuOAHUsi Oemasim HeoOXO0OUMbBIX CEOUCMS.
Omanvr mepmoobpabomxu.

21. Ilpespawenus 6 yenepooucmou cmanu npu Hazpege. Kpumuueckue mouxu.

22. Pocm sepna aycmenuma. Ilepecpes u nepedicoe.

23. Ilpespawenus 6 yenepooucmoti cmanu npu oxaaxcoeHuu. Mzomepmuueckuii pacnao
aycmenuma. C-kpugas.

24. Omoscue. Temnepamypa Hazpesa, CKOpPOCHb OXAANCOEHUS, NOLyUaemMble CIMPYKmMypa u
ceoticmea. Buovl omorcuea u ux naznauenue.

25. Hopmanusayusa. Temnepamypa Hacpeea, nonyuaemvlie CMPYKMypbl U CEOUCMEA.
Hasnauenue.

26. 3akanxka cmanei: 6v160p memnepamypvi Hacpeda Oisi 00- U 3AI6MEKMOUOHBIX Cmaell,
GUAHUE MEMNEPAMYPbl U OTUMENbHOCIU HACPEBA U 8bIOEPIHCKU HA KAUeCmE0 3aKAIKU.

27. 3akanxka cmaneii. cnocobbl OXAANHCOEHUS, 3AKALOUHbIE CPEObl, NOIYYAeMble CIPYKMYpPblL U
ceoticmea.

28. Buowl 3axanku: 6 08yx cpedax, CmyneHyamasi, u30mepmMudecKkas.

29. Omnyck 3axanennoti cmanu. Ilpespawenus npu omnycke. 3a8Ucumocms C80UCME OM
memnepamypbi OmnycKka.

30. JJepexmur mepmoobpabomxu.

31. Iosepxnocmuas 3axanxa cmanei ¢ naepesom TBY. Hasnauenue, ocobennocmu nazcpesa,
noxyyaemsvie c80OLUCMEA.
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32. Ilogepxnocmuas 3aKkanka cmaetl ¢ 2a30N1AMEeHHbIM HA2Pe8oM U Cmaell ¢ NOHUMCEHHOU U
PeclameHmupyemot npoKaIu8aemMocmyio.

33. Lemenmayus. Cywnocms npoyecca, noiyiaemvie cOUCMEa, HAZHAYEHUe.

34. Azomuposanue. Cywpocms npoyecca, noiyuaemvie cGOUCMEA, HAZHAYEHUE.

35. Humpoyemenmayus. CywHocms npoyecca, noiyydaemvle C80UCmMed, Ha3Ha4eHue.

36. Mawunocmpoumenvnvle cmanu u cniagvl. Kiaccuguxayus no xumuueckomy cocmasy,
Kayecmaey, npoOYHOCMU, HAZHAYEHUIO U Op.

37. Mapkuposka MawuHOCMpoumenbHblx Mamepuaios (Cmanetl, 4yeyHos, ATIOMUHUEsHIX U
MEeOHbIX CNIIAB08)

38. Bausinue yenepooa u nOCMOsHHbIX npuMecell Ha C80UCMEa Y2iepoouUcmuix cmaiell.

39. Koucmpykyuonuvle yenepooucmole cmanu. Mapxu u ooaacmu npumeHenus.

40. Bausanue ne2upyroujux 371eMeHmos Ha CE0UCMEd KOHCMPYKYUOHHBIX 1e2UPOBAHHBIX Cmaell
(0Owue nonodicenus).

41. Bnusanue Haubonee 4acmo nPUMeHAeMblX J1e2UPYIouux 21eMeHmo8 Ha C80UCMEa Calell.

42. Vayuwaemvle yenepooucmole u 1e2upo8arHvle CManu 0us Oemaiei MauluH.

43. Cmanu 0ns pesicyujeco UHCMpPYMeHma. yeaepooucmole, 1ecuposarnivie, Obicmpopedicyujue.

44. Teepowvie cnaaswi. Peacywue ceepxmeepovie mamepuansl. Pexcywas munepaniokepamuxa.

45. Kopposuonno-cmoiikue cmanu. Ilpunyunsi obecneyenuss KOppo3UOHHOU CMOUKOCMU.

46. Amomunui u e2o cniaevl. Kiaccugpurxayus. /Jepopmupyemvie cniagvl, ynpounsembvie
mepmooopabomxoil.

47. AntomuHnuesvle cniasvl: deghopmupyemvie CHIABYL, HE YNPOUHIeMble MepMooOpabOmKo;,
JlUumetiHvle CNiasbl.

48. Meowv u meounsie cnaasvl. Knaccuguxayus meonwvix cniagos. Jlamynu.

49. Bpomn3zvl: cocmas, c8oUCmaa, Ha3HayeHue.

50. Tuman u e2o cnaaswi. Ceoticmea, Ha3HaueHue.

51. Tyeonnaexue memannst (6016hpam, mMoiubOeH) u ux cniasol.

52. ITnacmuueckue maccwl.: 6uobl, CBOUCMBA, NPUMEPLL NPAKMULECKO20 NPUMEHEHUSL.

53. Cmexkno: neopeanuueckoe, opeanuyeckoe, CUMaLibl, MEMALIUYECKUe CIMeKId.

54. Komnosuyuonnvle mamepuanvl: NPUHYUN NOJYyHeHusl, cmpoerue, ceoticmaa. Ilpumepol
KOMNO3UYUOHHBIX MAMEPUAILO8.

[Tpumep Oumneta K 3K3aMeHY:

buner Nel:

1.  Kpucmannuueckoe cmpoenue Memanios: MeMALIUYeCKUll Mmun  C6s3U,  GUObL
KPUCMANTUYECKUX AYeeK, UX napamempwl. AHU30mMponus Kpucmaiios.

2. Tepmuueckas obpabomra. Imanvl mepmooopabomxu.

3. Mawunocmpoumenvnvle cmanu u cniasvl. Knaccugurkayus no xumuyeckomy cocmasy,
Kayecmaey, npOYHOCMU, HAZHAYEHUIO U Op.
Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenoeanue: tect «ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAIIIIOBY
Ilpeocmaenenue ¢ @OC: nepeyeHb BONMPOCOB MO pa3aesiaM JUCUUATUINHBI
Bapuanmuvt mecmoa:

1. Hazosume ocro8Hble npusHaKu Memaiios.

2. Hazosume 21a8Hy10 0COOEHHOCHb MEMALIUYECKO20 MUNA C853U MeHCOy amoMAaMU.

3. B kakux eOuHuyax usmepsaromcs pasmepsbl amomos U KpUCMALIUYeCKux siueex?

4. Yem 006vscHAemMCs NOBBILUEHHASL 9NeKMPONPOBOOHOCHb Memalnog?

5. Kakas uz mpex kpucmaniuueckux aueexk umeem HaumeHovulyto niomuocms ynakosku.: OLK,
T'l[K unu cexcazonanvnasn?

6. Kakas uz mpex Kpucmaniiuieckux aueek umeem Hauboavuiyro niomuocms ynaxkosku. OL[K,
T'l[K unu cexcazonanvnasn?

7. CKOIbKO amomos8 npuxooumcs Ha OOHY KPUCMALIUYECKVIO SYelKy mMuna o00beMHo-
YeHmpUuposanHo2o Kyoa?
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8. Ckonbko amomos npuxooumcs HA  OOHY  KPUCMALIUYECKYIO — AYelKy  munda
2paHeyeHmpupo8anHo2o Kyoa?

9. Cro1bKO amomo8 npuxoOumcsi Ha 00HY 2eKCAZOHATbHYIO KPUCMALIUYECKYIO AYEeUKYy?

10. Pacnonoxcume ocHosHvie munvl Kpucmaiiudeckux suyeexk memannos (OLK, T'lK,
2eKCA2OHANbHYI0) 8 NOPAOKe YEeNUdeHUs KOTUYeCmed 00pa3yiouux ux amomos.

11. Ymo nonumarom noo nosumop@ruvim npespaujeruem?

12. Kak npoucxooum nonumopgnoe npespaujerue (Mexanuzm)?

13. Kaxue u3 nepeuucienuvlx Hudice Memaios umeiom noiumoppuvie npespawenus: Fe, Ti,
Al, Cu, Sn?

14. Kaxoti uz nepeuucieHublx Husxice Memaiios e umeem noaumopduvix npespawenuti: Ti, Cu,
Sn?

15. Kax uzmensemcs yoenvHwili 00vem npu noaumopguom npegpawgernuu Feq— Fe,?

16. Kax uzmensemcs yoenvHwili 00vem npu noaumopguom npespawgernuu Fe,— Feq?

17. Yeenuuusaemces unu ymeHvuiaemes amniumyoa Koieoanuti amomos OmHOCUMENbHO Y3108
KPUCANIUYECKOU peulemKu npu noGbluleHUY memnepamypul?

18. C xaxkum npoyeccom, NpoOUCXOOAWUM HA AMOMHOM YPOBHE, C6A3AHO YMeHblleHUe
NPOYHOCMU U Y8eTudeHUue NAACMUYHOCIU MEMAI08 NPU NOBbIUEHUU MeMNnepamypbl?

19. Ymo npoucxooum c memnepamypoiu 6 MOMeHm nepexood U3 meepoozo 8 MHCUOKOoe
cocmosinue?

20. Ymo mnpoucxooum c memnepamypou 6 MOMEHM Nnepexooa U3 AHCUOKO20 6 meepooe
cocmosinue?

21. B kakom cocmosiHuu Haxo0smcs amomsl cpasy nocie pacniagienus Mmemana?

22. B Kakom coOCMosHUuU HAX00SAMCs amombvl HCUOKO2O Memalld, HACPemo20 3HAYUMENbHO
gvlule MOUKY NAAGNeHUs?

23. B Kakom coCmosiHuu Haxo0simcest amomvl HCUOKO20 Memaiia npu memnepamype, O1u3Kou
K mouke 3ameepoesanus?

24. Yem 0bvacuaemcs Hanuyue 20pu3oHmaibHoU N10uWao0Ky Ha KPUBOU OXJLAHCOEHUs 80 8DeMs
3ameepoesanusi memania?

25. Hauunasa c kakoco momenma Kpucmaniusyiowuiicss Memail Cyumaiom Haxoo0sauumcs 6
meepoom cOCmoAHUU?

26. Hauunas ¢ Kkako2o Momenma niaeawuticss Memail Cuumarom HaxoOoauwuMcs 8 HCUOKOM
cocmosaHuu?

27. Kakoso kpucmaniuueckoe cmpoenue peaibHo20 Memaninia?

28. Kakue memannvl mocym obpazosvieams mexcoy coooii meepovle pacmeopbl 3aMeueHuUs ¢
Heo2paHuyeHHoU pacmeopumocmsio?

29. Ilpu kaxux yclosusx Mmemauiivl 00pazyiom meepovlie pacmeopvl 3amMeujeHus ¢
02PAHUYEHHOU PACMBOPUMOCTbIO?

30. Kaxue snemenmul Mocym 00pazo8vlams ¢ MEMAIIAMU meepobie pacmeopbl 6HeOpeHUs?

31. Ilpu kaxux ycnogusx memasivl He 00pa3yiom meepobix pacmeopos 6HeopeHuUs?

32. B kakux mecmax KpUCmMailuyeckol peuemKy HAX00amcs amomvl pPAcm8opeHHOo20
anemMeHma npu 0Opazo0e8aHuU meepobix pacmeopos 6HeopeHus?

33. B kakux mecmax Kpucmauiuyeckou peuwemrku HAX00amcs amombvl pAacmeopeHHO20
Memania npu 0o6pazoeanuu Henpepbi8HblX MEepoblX pacmeopos 3ameujeHus?

34. Ceoboonoe npocmpancmeo 6 OL[K-pewemre (60xo8vie oxmalzdpuyeckue NoOI0OCMU)
npumepro 6 1,5 paza menvue, yem 8 I'l[K-pewemxe (6nympennuii o6vem kyoa). Kaxoi npakmuuecxu
3HAUUMBLU NPOYECcc 3a8UCUM Om SMOU Pa3HUYbL!?

35. Kaxue u3z pacmeopennvlx amomos (6nedpeHuvie Uiy samewaoujue) cuibHee UCKaicaom
pewemxy, mopmo3am OUCIOKAYUU U NOBLIUAIOM NPOUHOCTD?

36. Kaxoti uz meepovix pacmeopos obradaem Haubovbuieli NpOYHOCMbIO. MEepOblll pACMEOp
3ameujeHuss ¢ HeoSPAHUUEHHOU PACMBOPUMOCMbIO, MEEPObILL PACMBOP 3AMeUjeHUs ¢ 02PAHUYEHHOU
PACmeopuMOCmsio UU MEepoblll pACMEop 6HEOPeHUs!
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37. Kaxoii uz meepovix pacmeopos obnadaem HaumeHbuel npo4HOCmbio: meepoblil pacmeop
3ameweHusi ¢ HeO2PaHUYeHHOU PaACmMEOPUMOCbIO, MEEPObILL PACMEODP 3AMEWeHUs] ¢ 02PAHUYEHHOU
PACMBOPUMOCIBIO UTU MBEPObLU PACMEOD BHEOPEHUA?

38 Kax ¢ nosvuuenuem codepocanus npumeceii memsemcs (TN) npounocms (II),
naacmuunocmo (Iln), memnepamypa niaenenus (T)?

39. Kakoe mexanusm ougpyszuu amomos ¢ manvim ouamempom (C, H, N)?

40. Kaxoe snusinue na ougpysuro amomos oxaszviearom deghexmol KpUCMALIULECKOU peuemKu
NO 2panuyam 3epex 8 peaibHOM NOTUKPUCMATLIUYECKOM Memane?

41. Kax npoucxooum 8 Kpucmaiiuieckou peuwiemxe oughghyzus amomos, umerowux onuzKue
amommbvie paouycol ¢ AmMoMami OCHOBHO20 Memania?

42. Kakx eedym cebsi amomvl 8 KpUCMANIUYECKOU peulemKke Nocie CHAMuUsA Hazspy3Ku npu
ynpyeotul depopmayuu?

43. B kaxoii pewemke ne2ue 0Cywecmansemcs niacmudeckas oegpopmayusi. 6 uoeaibhol (be3
oeghexmos) unu ¢ HaruuueM 8aKancull, OUCIoKayuil u op.?

44. Ilo HanpasnieHuio Kakux NJIOCKOCMeU KPUCMALIUYECKOl peuemku Haubonee J1ecKo
npoUCxXooum nepemeujeHue amomos npu oegopmayuu?

45. Kax éedym cebs amomul @ KpUCMALIUYECKOL peulemke npu niacmuieckou degpopmayuu?

46. Kax usmensiomes ( 1) mexanuueckue xapaxmepucmuxu memania npu naxniene?

47. B kaxom crayuae nompebyemcs Ooibuiee ycunue. Npu paspyuleHuu Memauida nymem
ompbiea Uiy nymem cpeza?

48. Yem obycrosnena anuzomponus peaibHo20 Memaiia?

49. Kaxoti mun kxpucmaniiuyeckol peuwiemxku Habnooaemcs y o-ceneza?

50. Kakoti mun Kpucmaniiuieckou pewlemku Habaooaemcs y y-ocene3a?

51. B kakom memnepamypHom unmepsaie Cyujecmsyem o-sicene3o?

52. B kakom memnepamypHom uHmepsaie cyuecmsyem y-jcene3zo?

53. Umo obo3nauaem mepmun «OIUACHUL NOPAOOK 8 PACNOLONCEHUU AMOMOBY ?

54. B kakom cocmosiHuu Haxo0smcs amombl MEMaiid, Hazpemozo eviue MoUKU KUneHus?

55. Ymo maxoe oucroxkayus?

56. Ymo maxkoe eaxancus?

57. Ymo makoe «amom 6 medxncooyznuuy?

58. B kakux Mmecmax y peanbHO20 NOAUKPUCMALIUYECKO20 Memaila Hadiooaemcs
Haubo1bWas KoHyeHmpayus oeghexmos peuiemrku?

59. Yem obvsacHsemcs 0ollee 8blCOKASL NPOYHOCHb MEEPObIX PACMBOPO8 BHEOPEHUsl NO
CPAasHeHUl0 ¢ MmMEepobIMU  PACBOPAMU  3aMeWjeHUss C HEeOSPAHUYEHHOU pPACmEOPUMOCHIbIO
KOMNOHEeHmo8 opye 6 opyee?

60. Ymo maxoe ougpgyzun?

61. Kax npoucxooum naacmuyeckasn degpopmayusi NOAUKPUCTNATIUYECKO20 Memania?

62. Kaxoii 6uo 6yoem umems paszpyuierue, eciu mpewura pacnpocmpansemcs no epanuyam
3epen?

IIpumep Tect Ne 1 «ATOMHO-KPHUCTaJUIMYECKOE CTPOCHHE, AE(PEKTHl KPHUCTATUIMYECKOTO
cTpocHwUs, VIcTIbITAHHE METAJIJIOB U CILIABOBY

Bapuanr 1
1. K kaxomy muny Kpucmauiudeckou CmpyKmypbl OMHOCUMCSA NPUBEOEHHAs! HA PUCYHKe
INeMeHMapHas a4etika KpUucmaiiudecKol peuemsku?

1. OLIT

2. OLIK
3. TLK

2. Umo maxoe oucnoxayus?
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1. D10 nuHelHbIe J1e(heKThl KPUCTAIIIOB, BOSHUKAIOIINE B MPOIIECCE POCTA WU MIACTUYECKON
nedopManuy.

2. OTO CTIOCOOHOCTH OTJENBHBIX METAJUIOB 00Pa30BBIBATH PA3IMYHBIE TUIIBI KPUCTAUTHYECKUX
PEIIETOK.

3. DTO UCTIBITaHNE HA yJAPHBINA U3THO.

4. DTO KOppO3Usi METAJJIOB.

5. 910 noauMop(U3M METAIIOB.
3. CnocobHocms Memanios conpomuenisamscs 60a6IUBAHUIO 8 HUX KAKO20 TUO0 mend, HA3bl8Aemcsl:

1. [ImacTuyHOCTHIO.

2. YOpyrocrslo.

3. TBepAOCTHIO.

4. Y napHoii BA3KOCTBIO.

5. BpeMeHHBIM CONPOTUBIICHUEM.
4. Ymo maxoe snemeHmapuas KpUcmaiiuveckas ayeuxa?

1. Tun KpucTaNIMYECKON PeIIeTKU, XapaKTePHbIHN 1715 JaHHOTO XUMUYECKOTO 3JIEMEHTA.

2. MunumanbHBIM O00BEM KPUCTAJUIMYECKOW PEIIETKH, MPU TPAHCIALIHMH KOTOPOTO IO
KOOPJIMHATHBIM OCSIM MO>KHO BOCIIPOM3BECTH BCIO PEUICTKY.

3. Kpucrannuueckas sueiika, coaepskaliasi OAHUH aTOM.

4.be3nedexTHas (3a UCKIIOYEHUEM TOYEUHBIX J1e(heKTOB) 00J1aCTh KPUCTAIIMUECKON PEIIETKH.
5. Kax nazvieaemcs Oegexm, 6bl36aHHbIN OMCYMCMBUEM AMOMA 8 Y37e KPUCALIUYECKOU peuemKu?

1. Jluciookamus.

2. Iopa.

3. Bakancusl.

4. Mexy3enbHbIi aTOM.

5. Her npaBuiibHOro OTBETA.
Kpurtepun ounenku:
[IpuBenens! B pazaene 2

IIpumep Tect Ne 2 «/{uarpamma Fe-FesCy»

1. Jlath onpeneneHue NOHITHIO «da3zay.

2. Yt0 Takoe NepBUYHBIN IEMEHTUT?

3. Kakas tBepnas ¢aza oOpasyercs Mpu KPUCTAJUIA3AIMH CIIaBa ¢ COJICPKAHUEM yTIiiepo/ia
ot 0,5 mo 2,14%?

4. Kaxue ¢a3bl npucyTcTBYIOT B ciuiaBe ¢ coaepxanuem 0,5%C npu koMHaTHOU
Temmeparype?

5. Hazsarb (a3sl, BXos1ue B cCocTaB Jieqedypura mpu temmneparype Boiie 727°C.

6. BpIOpaTh U3 nepeyncieHHbIX TEPMUHOB T€, KOTOPbIE COOTBETCTBYIOT MOHATHIO «pa3zax:
KUJIKAN pacIuiaB, JIeAeOypHT, IIEMEHTHT, (EPPHUT, AyCTCHUT, IEPITUT.

7. YTo Takoe BTOPUYHBINA [IEMEHTHUT?

8. Kakue ¢a3pl IpUCYTCTBYIOT B KPHCTAILTH3YIOMIEMCS CILIaBe, cojiepskamieM ot 2,14 1o
6,67%C, npu Temneparype 1147°C?

9. Kakas da3a Beiziensiercs B ciiaBax ¢ cogepxkanueM ot 0,006 1o 0,02%C npu oximaxacHIH
o1 727°C 10 KOMHaTHOM TeMIepaTypbl?

10. Kakwue cTpyKTypHBIE COCTABIISIONINE MPUCYTCTBYIOT B CIUIaBax ¢ copepkanuem ot 0,02
10 0,8%C, oxnaxIeHHBIX 10 KOMHATHON TeMIlepaTypbl?

11. VYkazath oOsacTh cymniecTBoBanus peppura Ha quarpamme Fe-FesC (tipenenbHbie
TEMIIepaTypbl U KOHLIEHTPAIMH YIIIepoa).

12. Yto Takoe TpETHYHBIN IIEMEHTHT?

13. Kaxkue ¢a3pl npucyTCTBYIOT B KpHUCTAIIM3YIOLIEM s CIUIaBe, cojeprkarieM ot 2,14 1o
4,3%C, cpa3y nocne 3atBepeBanus npu temreparype 1147°C?

14. Kaxkoii nporecc mporucxXouT B oxXJaxaaromiemcs ciuiase ¢ conepxkanueM 0,8%C npu
temmepatype 727°C?
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15. Kakue cTpyKTypHBIE COCTaBISIOLIME IPUCYTCTBYIOT B CIIaBe, coaeprxkaiiem ot 0,8 1o
2,14%C, npu KOMHaTHOU TeMIiepaType?

16. HasBaTh TN KpUCTAJUIMYECKOMN PEIIETKH, BUJI COSAMHEHUS U OCHOBHBIC CBOMCTBA
dbeppura.

17. Jlatb onpeneneHue MOHIATHIO «CTPYKTYpHAsk COCTaBIISAIOIIAS».

18. Kaxwue ¢a3pl npucyTCTBYIOT B KPUCTAJUIM3YIOLIEMCS cIiaBe ¢ coaepxkanueM 4,3%C npu
temneparype 1147°C?

19. Kakoii nporiecc mpoucxoauT mpu Temmeparype 727°C B 0XJIaKIar0IIeMCs CIUIaBE C
cozepxkanueM yriaepoga B uarepsaie ot 0,02 no 2,14%C?

20. ITpu kakoit TeMnepaType 3aKaHYMBACTCS KPUCTAILIH3AIMS YyT'YHOB?

21. B Kakux CTpYKTYpPHBIX COCTaBJISIFOILUX IPUCYTCTBYET Qpepput?

22. BpiOpath H3 TEpPEYUCICHHBIX TEPMHUHOB T€, KOTOPBIE COOTBETCTBYIOT MOHSATHUIO
«CTPYKTYpHAsl COCTaBIIAIOLIAS»: )KUAKUHN paciuiaB, GeppuT, ayCTeHUT, LIEMEHTHT, JIeAeOypUT, IEPIIUT.

23. Kakue ¢a3bl MpUCYTCTBYIOT B KPUCTAJUIU3YIOIIEMCSI CIUIaBe ¢ coaepkanuem 4,3%C
cpasy 1mocJe 3arBepaeBaHus npu remmnepatype 1147°C?

24. Kakue (a3bl MPUCYTCTBYIOT B CIUIaBE C cofepxanueM yriepoaa 1,5% mpu 800°C?

25. HasBatb (a3bl, BXOAALIME B COCTAB Jienedypura npu remunepatype Huke 727°C.

26. Ha3BaTh THIT KPUCTAIIMYECKON PEUIETKH, BUI COCTMHEHNSI 1 OCHOBHBIE CBOHCTBA
ayCTEHHUTA.

27. Ha3BaTh KOHILIEHTpAIIMH YTIIEPOAA, IPU KOTOPBIX CTPYKTYpa CIIJIaBa COCTOUT TOJBKO U3
HepIUTa WIK TOJIBKO U3 JieAeOypuTa.

28. Kakwue (a3pl MpUCYTCTBYIOT B KPUCTALUTU3YIOIIEMCS CIUIaBE C COJIEP)KaHUEM yTiiepoia B
nuanasone 4,3-6,67%C npu temnepatype 1147°C?

29. Kakas (aza BeigensieTcs B CIutaBax ¢ cojepxkanueM yriepoaa ot 0,8 no 2,14% npu
oxyaxuaenuu ¢ 1147 no 727°C?

30. HasBath xapakTepHbIE CBOWCTBA JIeIeOypHUTa.

31. VYka3are 00J1acTh CyLIECTBOBAHHS ayCTEHUTA Ha JuarpamMme (1peienbHble TeMIepaTyphbl
Y KOHLIGHTpAIUN).

32. Yto Takoe neneOypur?

33. Kakwue azb1 nmpucyrcTByIOT B crutaBe ¢ coaepkanuem 0,01%C mpu remnepatype 727°C?

34. Kakue (ha3bl IpUCYTCTBYIOT B OXJIaKIaromeMcs cruiase ¢ coaepxkanueM 1,5%C npu
temneparype 727°C?

35. Kakas (aza kpucrannmuzyercs IepBOi U3 *KHUJIKOT0 Yyr'yHa ¢ COJepKaHUEM yriepoJia OT
2,14 no 4,3%C?

36. B KakuX CTPYKTYpHBIX COCTaBJISIOIINX MPUCYTCTBYET ayCTCHUT?

37. Kakoe npeBparienue npoucxoaut rmpu 727°C B nenedypure B mpoIecce ero
OXJIaXACHUS?

38. Kakwue (hazbl mprCyTCTBYIOT B KPUCTAJUIU3YIOIIEMCS CIIIaBe ¢ coaepkanuem 4,3-6,67%C
cpasy nocie 3aTBepeBaHus pu temmeparype 1147°C?

39. Kakwue (ha3pl mpUCYTCTBYIOT B CIUIaBe ¢ coaepkanueM 1,5%C mocie ero oxiaxaeHus 10
KOMHATHOM Temrneparypsi?

40. Kakwue crany Ha3bIBAIOTCS JOIBTEKTOMIHBIMU?

41. Ha3BaTh THUI KPUCTANTMYECKOMN PELIECTKH, BUJ] COEIMHEHHS U OCHOBHBIE CBOMCTBA
LIEMEHTHTA.

42. B kakoit o6sacTu quarpaMMsl (IIpU KaKuX KOHIIEHTPALUAX yriiepoaa) NepiauT
MIPUCYTCTBYET KaK CaMOCTOSATEIbHAs CTPYKTYpHAasi COCTaBIISIFOIIAst?

43. Kakwue (hazbl npuCcyTCTBYIOT B cIutaBe ¢ coaepkanuem 0,1%C npu koMHaTHON
Temneparype?

44, Kakas aza (¢a3bl) KpUCTaAIUIU3YETCS U3 KHUJIKOTO YyTyHa C COJIEpKAHUEM YTIIepoia
4,3%?

45. Kakwue cTanu Ha3bIBAIOTCS 3a3BTEKTOMIHBIMU?

46. B KaKMX CTPYKTYPHBIX COCTABIISIONINX MPUCYTCTBYET IIEMEHTHUT?
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47. B kakoii obiacT quarpaMMsl (IIpU KaKuX KOHIIGHTPALUAX yriiepoa) ieaeOypuT
IIPUCYTCTBYET B CIIJIABE KAK CTPYKTYPHAsl COCTABIISIFOILAs?

48. Kakue CTpyKTYpHbIE COCTaBJISIOIINE MPUCYTCTBYIOT B ciijiaBe ¢ coaepxanueM 0,8%C
MpY KOMHATHOM Temmneparype?

49. Kakwue (hazbl npucyTcTBYIOT B ciuiaBe ¢ conepxkanuem 0,5%C npu remmnepartype 750°C?

50. Kak u3meHsercst NpoYHOCTh CTallell ¢ yBeJIMUEHUEM COJepKaHus yriepoza?

51. Ha3BaTh KOHLEHTPAIHIO yIJIepOJia B CIUIABAX, KPUCTAIITU3AIUS KOTOPBIX HAUYMHACTCS C
BBIJICJIEHUS [IEMEHTHTA.

52. IIpoucxoauT u BbIIEICHUE TPETUUYHOTO IEMEHTUTA B 3a9BTEKTHUECKUX YyT'YHAX B
uHTEpBaJie TemnepaTyp ot 727 no 0°C?

53. Kakue (a3sl npucyrcTByIoT B ciuiase ¢ conepxkanueM 0,5%C npu remmneparype 727°C?

54. Kakas (aza KpuCTaIIU3yeTCs U3 KUAKOTO UyTryHa ¢ cofiep kanueM yriaepona 4,3-6,67%7?

55. Kak u3meHnsercs ynapHas BA3KOCTb C [TOSIBIEHHEM B CTAJIHM CTPYKTYPHO CBOOOJHOTO
HeMeHTuTa?

56. Ilepeuncnuts (asbl, IPUCYTCTBYIOLIME B KEIE30YIIIEPOAUCTBIX CIIaBaX C COAEpPKAHUEM
ot 0 10 6,67%C.

57. llepedncnuTh CTPYKTYpHBIE COCTaBJISIOILME, IPUCYTCTBYIOIUE B JKEJIE€30yIIEPOJUCThIX
crutaBax ¢ cogepskanuem ot 0 1o 6,67%C.

58. Ha3BaTh CTpyKTypHBI€ IPU3HAKU IIEPBUYHOTO LIEMEHTHUTA.

59. Ha3BaTh CTpyKTypHBIE IPU3HAKHA BTOPHYHOTO [IEMEHTHTA.

60. Ha3BaTh CTpyKTypHBIE IPU3HAKU TPETUYHOIO LIEMEHTHTA.

61. Uro Takoe nepiut?

62. Kakyro ¢opmMy uHMeeT LEMEHTHT B HepiuTe, O0pa3yrolleMcsi M3 ayCTeHHUTa IpHU
oXJIaXKaeHun?

63. Kakyro ¢popMy umeeT ieMeHTHT B Jeae0ypute?

64. Yka3aTh 001acTh KOHIEHTPAIUN YTIEpo/ia, B KOTOPOH NpU KPUCTAJUIM3ALUU 00pa3yeTcs
NEePBUYHBII LIEMEHTHUT.

IIpumep Tect Ne 1 «/{uarpamma Fe-FesCy»
Bapuanr 1

1. JlaTb onpeneneHne NOHATHIO «(a3za.

1. OpgHOpoJHAs YacThb CHUCTEMBl, oOO0Jajiarolas MOBEPXHOCTBIO pazjieda ONpeeeHHBIM
COCTaBOM, CTPOCHUEM U CBOMCTBAMU.

2. OpHOpOAHAsh YacTh CHUCTEMBI, OTIMYAIOIIASACS OT OCTAJBHOW €€ YacTh arperaTHbIM
COCTOSIHUEM.

3. YacTb cucTeMbl, UMEIOIIasi MOBEPXHOCTh pa3ziesia U UMEIoIasi COCTaB, OTJIMYAIOLIUICS OT
OCTAJILHOW YaCTH CUCTEMBI.
2. YTo TaKoe MepBUYHBII IEMEHTUT?

1. IleMeHTHT, BHIAENAIOMMICA U3 (eppuTa TpH MOHMKEHHMH TemmepaTypbl ¢ 727°C mo
KOMHATHOM.

2. I1eMEHTHUT, BBIICNAIONUICS U3 HKUJIKOH (asbl.

3. LleMeHTHUT, BBIIENSIONIMIICS U3 ayCTEHHTA PH TIOHIDKEHNN TeMIepatypsi ¢ 1147 no 727°C.

3. Kakas tBepnas ¢aza oOpasyercss mpu KpUCTAILTU3AIMHU CIIaBa C COACpXKaHUEM YTIepoaa OT
0,5 no 2,14%?
1. ®eppur.

2. AycTeHUT u Qeppur.
3. AycTeHHT.
4. Kaxue ¢a3pl npucyTcTBYIOT B ciuiaBe ¢ cogepxkanueM 0,5%C npu koMHaTHOH Temneparype?
1. AycTEHUT U LIEMEHTUT.
2. AycTeHUT, IEMEHTHUT U (EeppHT.
3. PeppuT U LIEMEHTHUT.
5. HazBartsb (a3sl, BXozsiime B cocTaB JieqedypuTa mpu Temmneparype Boime 727°C.
1. Ayctenurt u deppur.
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2. AYCTEHUT U LIEMEHTHT.

3. Lementur u deppur.
Kpurepun onenkmn:
[IpuBenens! B pazuene 2

Haumenoeanue: Konmponvnas paboma Nel «Dazosvie u cmpykmypHvle npespawerus 8 cniase Fe-
FeCx»
Ilpeocmasnenue 6 ®OC: nabop sapuanmos sadanuti (40 sapuanmos 3a0anuiti)
Bapuanmut 3a0anuii:
3adanue 8

1. Tonvsysace ouacpammori cocmosinuti Fe-FeC, onuwume sece ¢azoevie u cmpykmyphwie
npespawjenus 6 cniase ¢ cooepxcanuem yenepooa 1,4% npu oxnascoenuu e2o u3 pacniasieHHo2o
COCMOAHUS, YKA3A8 NPU DMOM MeMNepamypbl HAYald U KOHYA NpespaujeHull.

2.  Vkaoswcume memnepamypy nacpesa (eviuwe Acl, eviwe Ac3, eviuwe Acm) u cnocob
oxnaxscoenus npu Hopmanuzayuu cmanu ¢ cooepaicanuem 0,47% yenepooa.

3adanue 7

1. [Ilonv3ysace ouacpammou cocmosinuil Fe-FeC, onuwume 6ce ¢azosvie u cmpykmypHbvie
npespauenus 8 cniase ¢ cooepacanuem yenepooa 4,0% npu oxaadicoenuu e2o uz pacniaéienHo2o
COCMOSHUS, YKA3A8 NPU YMOM MeMnepamypbl HAYaIa U KOHYA NpespaueHull.

2.  Vkaoswcume memnepamypy nacpesa (eviue Acl, eviwme Ac3, eviwe Acm) u cnocod
oxXnadcOeHuss npu 3aKanke cmanu ¢ cooepaicanuem 1,2% yenepooa.
Kpumepuu oyenku:
IIpuseodenvt 6 pazoene 2
Haumenosanue: Konmponvnas paboma Ne2 «Bvibop mamepuanos u pedxcumos mepmooopabomxu
8 3asucumMocmu om yclosuti pabomel Oemainei U INeMeHMO8 KOHCMPYKYULL.»
Ilpeocmasnenue 6 ®OC: nabop sapuanmos 3adanuii (40 eapuanmos 3a0anuti)
Bapuanmut 3a0anuii:
Ilepeuens mem konmponvHuIx pabom no oucyuniune «Mamepuanoseoenue»

3adanue Ne 1

Buiopamwv cnocob popmoobpaszosarnus unu 6uo nonygadbpuxama, Mapky Mamepuaia u percum
MepMUudeckol Uil XUMUKO-MePMU4eckou oopabomku 01 wnuHoens, pabomarwue2o 8 YClo8usx
NPUTLOJCEHUSL KPYMAWE20 MOMEHMA, U32udarowux Haspy30Kk U UHOCA MNOBEPXHOCMU 6 30He
NOOUUNHUKOS8 CKOMbIIceHUus. Makcumanvhas monwuna wnunoens 25 um. Tpebosanus: meepoocms
usHawusaemoix nosepxrnocmetl 56-62HRC, mexanuueckue ceovicmea 6 ceuenuu - op>800 Mlla, 67>650
Mlla, 6>6%, KCUZSO,ZI:»C/CMZ.

N
Q

E’:__-: IS 2 =
3adanue Ne 2
Buvibpamwv cnocob ghopmoobpazosanus, mapky mamepuana u 7
PedCUM MepMUYecKoll Ui XUMUKO-MEPMUYECKOL 00pabomku O % :
08YXBEHYOBLIX 3yOUamuIx Kojec ¢ ouamempamu eenyos 150 u 100 o . v —
MM,  m.e. uMelwux — ClOdCHYl0  gopmy ¢ Hamuuuem ™ 7 ]

PA3HOMOMUWUHHOCIU. YMO NOBbIULAEN CKIOHHOCMb K KOPOOIeHUIO

U OnacHocmo nosielieHus mpewur npu 3axaixe. Maxcumanvuas moawuna — 30 mm. Tpebosanus:
meepdocmub 3y0be8 56-62HRC, mexanuueckue ceovicmea 6 ceuenuu - op>800 Mlla, or>600 Mlla,
0>10%, KCU>60 [onc/cm?,

Kpumepuu ouenxu:

[TpuBenens! B pazuene 2

Haumenoeanue: 3amura nabopatopHoit padore Nel «makpoaHanmsy»
Ilpeocmasnenue ¢ @OC: BonpockI K 3a1uTe 1a00paTOPHBIX paboT
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Bapuanmout 3a0anuii:

1. Yto Takoe MakpoaHanus?

2. Ha yeM 0CHOBaH M€TO/1 BBISIBJIEHUSI MAKPOCTPYKTYpHI?

3. MexaHu3M BbIsBIIEHUS 1€(DEKTOB IIPH MAaKpOAHAIIU3E.

4. YTto Takoe MaKpOTEeMILIET?

5. ITopsiIoK BBIPE3KH MaKpOTEMILIETa, TPeOOBaHUS K CIIOCO0Y BBIPE3KH.

6. BinssHME MeCcTHOrO HarpeBa Ipy BBIPE3KE MAKPOTEMILIETA I'a30BOM PE3KOM MM 3JIEKTPOJOM
Ha pe3yIbTaThl MAKPOKOHTPOJISL.

7. IloaroToBka KOHTPOJIMPYEMOM MOBEPXHOCTH MAaKpOTEMILIETa, TpeOOBaHUS K HEH, BBIOOD
croco0a MeXaHW4eCcKoi 00paboTKH.

8. Ilopsnok npoBeneHnss MaKpOaHaan3a TOTOBOIO MaKpOTEMILIETA.

9. Kakue peakTuBbl HCIOJB3YIOTCA JJIs  BBIABIEHUS CTPYKTYpPhl Ha  CTaJbHBIX
MakKpOTeMILIEeTax ?

10. KakuMu cpeacTBaMu MPOU3BOAMUTCS OIIEHKA MAKPOCTPYKTYPHI M HalMMuusi  J1e()eKTOB Ha
IIPOTPABJIICHHOM MaKpoTeMIuieTe?

11. Kakue ontuueckue cpecTBa MOI'yT IPUMEHATHCS [IPU MaKpoaHaiinse?

12. Kakue neexTsl 1 0COOEHHOCTH CTPOSHUS CTAJIM MOTYT OBITh BBISIBIIEHBI IPU MaKpoaHaau3e?

13. B kakux ciaydasx (mocjae Kakux TEXHOJIOTMYECKUX IPOLIECCOB U OIepaluii) mpuMeHseTcs
MakKpoaHaiu3z?

14. Yto KOHTpONIMpyeTCcs IPU MaKpoaHalu3e mpokara’?

15. Uto Takoe nuKBaLys, HA YEM OCHOBAH METOJ, €€ BBIBICHUS?

16. Kakue BUIbI IUKBALIMK MOXHO OOHAPYXHUTH MPH MaKpoaHaiu3e?

17. Kak BBIMISAUT HA MAKPOTEMIUIETE OCTATOK yCaI0YHOW PAKOBUHbI?

18. Kak BBIIISAUT Ha MAaKPOTEMILIIETE LIEHTPAJIbHAS IOPUCTOCTH?

19. Kak BBIMISAIAT HA MAaKpOTEMIUIETE MOJKOPKOBBIE My3bIpU?

20. YTo KOHTpOIMPYETCs IPU MaKpOaHaJIN3€ OTIMBOK?

21. YTo KOHTpOIMpYyETCs IPU MAKPOAHAIN3€E IUTAMIIOBOK?

22. YTO KOHTPOIMPYETCS MIPU MAKpOAHAIIN3€ CBAPHBIX COCAUHEHUN?

23. YTOo KOHTpONMpYETCS NpPHU MAKpOAHAIU3E y JETalled, NMOABEPTHYTHIX MOBEPXHOCTHOU
3aKainke?

24. IlpuBenuTe TpUMEPHl BBIABICHHUS XUMHUYECKOW HEOJHOPOAHOCTH C  IOMOILBIO
MaKpOaHaIu3a.

25. IlpuBenute npuUMEpPBHl BBISIBICHHUS CTPYKTYPHOM HEOJHOPOAHOCTH C  IIOMOIIBIO
MaKpOaHaJIn3a.

1. YUro Takoe MakpoaHaiIu3 U3JI0MOB?

2. Jlns Kakux LeJei U B KaKuX caydasiX MPOBOAUTCS MaKpOaHAIU3 U3JI0MOB?

3. Kakumu cpeacTBaMy MPOU3BOINUTCS UCCIEA0BAHUE CTPOEHUS U3JIOMOB?

4. Kakue neeKTbl 1 OTKIOHEHHS MOTYT OBITh HAJI€’KHO BBISIBJIEHBI IPU MAaKPOAHATIN3E U3JI0MOB?

5. KaxoBbl BHEIIHNME TPU3HAKU XPYIKOT'O U BSA3KOTO pa3pyleHus?

6. KakoB nyTh pacpocTpaHeHusl TPELUMHBI IPU XPYIIKOM U BSI3KOM pa3pylIeHun?

7. Kak omnpenenuTs Hayalo paspylIeHUs W HANPABICHUE Pa3BUTHS TPEIIMHBI IPU XPYNKOM
pa3pyieHun?

8. KakoBbI BHEIIHNE IPU3HAKN MEKKPUCTAININYECKOTO U TPAHCKPUCTAIIINYECKOTO U3JIOMOB?

9. Pacnonoxure cneayrouiye BUABI H3JIOMOB B TOPSAKE YMEHbBIIEHUS IJIACTUYHOCTH!
KaMHEBU/IHBIN, BOJIOKHUCTBIN, KPUCTAJUIMYECKUIA.

10. B kakux ciydasx NpU pas3pylIeHHHM TPEIIMHA PacHpoCTpaHsAETCs I0 TPAHMIAM 3€peH
(MeX3epeHHBIH HU3JI0M), IO 3€pHaM (BHYTPU3EPEHHBIH H3JIOM), MO 3€pHAM M HUX TpaHULAM
(cMemaHHBINA U31I0M)?

11. KakoBbl OCOOEHHOCTH CTPOEHMSI M3JIOMa NpPU MOCTEHEHHOM pa3BUTHHM TPEIIUHBI (TIpU
YCTaJIOCTHOM H3J0Me)?

12. HazoBuTe xapakTepHble 0COOCHHOCTH U IPUYMHBI 00pa30BaHUs KAMHEBHIHOTO U3j10Ma?

13. KakoBbI XapakTepHble 0COOCHHOCTH ¥ MPUYHMHBI 00pa30BaHUs HIU(PEPHOTO U310Ma?

14. Yo Takoe BOJOKHUCTBIN U310M?
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15. KakoBa miacTHuHOCTh Yy cTaiu ¢ ¢paphHopoBUIHBIM U3IOMOM (BBICOKAs UM HU3KAA)?

16. Yto Takoe dhaphopoBHIHBIN U3TTOM?

17. KakoBa ynapHas BSI3KOCTb Y CTaJIM C KAMHEBUAHBIM U3JIOMOM (BBICOKAs! WIIM HU3Kas)?

18. KakoBa m1acTHYHOCTh y CTaJIM ¢ KAMHEBUIHBIM U3JIOMOM (BBICOKAS MJIM HU3Kas)?

19. KakoBa npouHocTs y cTanu ¢ ¢pap(opoBUAHBIM U3IOMOM (BBICOKAs UM HU3KAs)?

20. KakoBa m1acTHYHOCTh y CTaJIM C BOJIOKHUCTBIM HU3JIOMOM (BBICOKAsl MJIM HU3Kas)?

21. KakoBa ynapHast BI3KOCTb y CTaJIU C BOJIOKHUCTBIM M3JIOMOM (BBICOKAsI MJIM HU3Kas)?

22. OMHAKOBBI JIU CBOMCTBA B PA3IMYHBIX HAIIPABJICHUAX Y CTAIH C MU(EPHBIM U3JIOMOM?

23. Kakoii xapaktep paspylieHHs (XpYNKAW WIH BS3KUKW) HMEIOT CJIACAYIOIIHE H3JIOMBI:
BOJIOKHHUCTBIN, KAMHEBHIHBIA, IIU(PEPHBIN, KPUCTALTUICCKHH, (haphOopOBUIHBIN?

24. PacnonoxxuTe CIEyIollue BUIbl H3JIOMOB B TMOPAJIKE BO3PACTaHMUSI TPOYHOCTHU:
bappopoBUIHBIHN, KPUCTALTUICCKII, KAMHEBHIHBIMH.

25. Pacnonoxwure cieAyoolide BHABI U3JIOMOB B IOPSJIKE BO3pACcTaHUs YAApHOUN BSI3KOCTH:
BOJIOKHUCTBIN, KAMHEBH/IHBIN, KPUCTAUIMYECKUN, KPYITHOKPUCTAIUNINYECKHM.
Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenosanue: 3amura 1adbopatopHoit padote No2 «MUKpOAHATIN3)
Ilpeocmasnenue ¢ @OC: BONPOCHI K 3aIUTE JJaOOPATOPHBIX paboT
Bapuanmui 3a0anuii:

1. Yro Takoe mukpoananus? [IpuMeHeHne MUKpoaHalli3a B YCIOBUSIX IPOMBIIUICHHOTO MIPEANPHUSATHUSL.

2. Ilepeuncnute OCHOBHBIE METOABI MUKPOAHAIN3A.

3. Topsmox BeIpe3ku oOpasta Ans MHKpoaHanu3a. Kakue yclioBus HEOOXOIUMO BHIMONHSTH TMPH
BBIpe3Ke?

4. [loaroToBKa KOHTPOIUPYEMOH MIOBEPXHOCTHA MUKpOILTH(a, TpeOOBaHUS K HEH.

5. IlpuHnun ycTpoicTBa METaIOrpa)iuecKOro MUKPOCKOIA.

6. TlpuHOMO MONyYeHHsT ONTHYECKOTO HM300paKEHHs MPOTPABICHHOTO MHUKpPOIUIA(A C MOMOIIBIO
MeTaUIOrpa)uaeckoro MUKPOCKOIIA.

7. Kakue 3neMeHTbl MUKPOCTPYKTYPBI MOXKHO U3y4aTh B MUKPOCKOI Ha HETPABJICHHOM HiHde?

8. UTo Takoe CTPYKTypHasi COCTABJISIFOIIAs?

9. ®eppurt, ero OTIAMYUTENbHBIE TPU3HAKH, KAK CTPYKTYPHOM COCTABIISIFOLLEH.

10. LleMeHTHT, €ro OTINYHUTENIbHBIE IPU3HAKH, KaK CTPYKTYPHOM COCTaBIISIOLIEH.

11. Meronuka onpeaeneHus BEIUUNHBI JHCTBUTEIHHOTO 3€pHA B CTAJIH.

12. MeToanka KOHTpOJIs TITyOUHBI 00€3yTIIEPOKEHHOTO CIIOSI.

13. CtpykTypa u cBoiicTBa 00€3yIIEPOKEHHOTO CIIOSL.

14. B xakoM COCTOSIHUHM OJDKHA HaXOJUTHCS CTajb MPH ONPEACICHUH TIyOWHBI 00€3yIiepOosKEHHOTO
CJIOA TI0 CTPYKType?

15. Uto npuHuMaeTcs 3a TIyOuHy 00€3yTIepOoKeHHOTO CI0s1?

16. Uto Takoe mosHOE 00€3yTriepoKuBaHue?

17. Uto Takoe 4acTUYHOE 00€3yIrIIepOKUBaHHUE?

18. Kak BiuseT Hanmuuue 00€3YIJICPOKCHHOTO CJIOS Ha 3KCIUTyaTalldOHHBIC CBOWMCTBA JeTalei u
HUHCTpYMEHTa?

19. MeTonuka ompeaeneHus TITyOUHBI IIEMEHTOBAaHHOTO CIIOSI.

20. B KakOoM COCTOSIHMM JOJDKHA HAaXOAWTHCS CTallb AU Hamboyiee TOYHOTO OMPEAENeHHs TITyOMHBI
LIEMEHTOBAHHOTO CJ10s1?

21. CtpykTypa, CBOWCTBA U PACIIOIOKEHHUE 3a3BTEKTOUIHOM 30HBI IIEMEHTOBAHHOTO CJIOSL.

22. Kak BIUSIOT HATMYWE U CTPYKTYpa 3a9BTEKTOUIHON 30HBI HA

CBOWCTBA IEMEHTOBAHHOT'O CJIOSl M AKCIUTyaTallMOHHBIE CBOWCTBA A€Talel U HHCTpyMeHTa?

23. CtpykTypa, CBOMCTBA U PACTIOJIOKEHNE 3BTEKTOUAHOMN 30HBI IEMEHTOBAHHOTO CJIOA.

24. CTpyKTypa, CBONCTBA U PACTIONIOKEHNE TIEPEXOTHOM 30HBI IEMEHTOBAHHOTO CIIOSI.

25. Yto mpuHUMAaeETCs 3a NTyOnHY 1IEMEHTOBAHHOTO €057

26. MeToaurka ompeeneHns 3arpsi3HeHHOCTH MeTajlla HeMETaJUIMYECKUMH BKIIOUEHUSIMH.

27. B KakoM COCTOSSHMM JOJDKHA HAaXOOUTHCS CTajdb NPH ONpPEIeNeHMH 3arpsA3HEHHOCTH
HEMETATNYECKUMH BKITFOUSHHSIMU?

28. BrnusiHne HEMETaJUIMYeCKUX BKIIFOUEHUH Ha CBOMCTBA CTAJIM U €€ SKCIUTyaTallMOHHOE IOBEACHUE.
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Kpumepuu oyenku:
[IpuBenens! B pazuene 2

Haumenoeanue: 3amura nabopatopHoit padore Ne3 «OnpeneneHre TBEpIOCTH
Ilpeocmasnenue ¢ @OC: BonpoCkI K 3amuTe 1a00paTOPHBIX padoOT
Bapuanmut 3a0anuii:
1. Uto Takoe yyryH?
2. YUto Takoe Oenplid 4yryH?
3. Uto Takoe cepbiii 4yryH?
4. Yto Takoe BHICOKOIIPOYHBIA YyTr'yH?
5. Uto Takoe KOBKHI 4yryH?
6. UTo Takoe MOJOBUHYATHIA YyTI'yH?
7. Yrto Takoe heppuUTHBIA YyryH?
8. UTo Takoe NepIUTHBII UyryH?
9. Yrto Takoe ¢heppuTO-TIePIIUTHBINA YYTyH?
10. Yto Takoe MeTajinyeckasi OCHOBA 4yryHa?
11. Yro Takoe rpadput?
12. Yro Takoe nenedyput?
13. Kakue CTpyKTypHBIE COCTAaBJISIONIME MOTYT HPUCYTCTBOBATH B MUKPOCTPYKTYpE OENbIX
Yyr'yHOB?
14. Kakue CTpyKTypHBIE COCTaBISIOLIME MOTYT MPHUCYTCTBOBAaTbh B MHKPOCTPYKTYpPE CEpBIX
Yyr'yHOB?
15. Kakue CTpyKTypHBIE COCTABIISIFOIIME MOTYT MPUCYTCTBOBaTh B MHKPOCTPYKTYpe
IIOJIOBUHYATHIX YYI'YHOB?
16. Kakue CTpyKTypHBIE COCTABJISIFOIIME MOTYT TPUCYTCTBOBAaTH B MHKPOCTPYKTYpe
BBICOKOIIPOYHBIX YYT'YHOB?
17. Kakue CTpyKTypHBIE COCTaBISIOIINE MOTYT MPUCYTCTBOBaTh B MHKPOCTPYKTYpe KOBKHX
YyI'yHOB?
18. Kakyro CTpyKTypy UMEIOT Oejible UyTyHBI ¢ CoJiepKaHueM yriaepona ot 2,14 1o 4,3%?
19. Kakyto CTpyKTypy UMEIOT Oelble UyTyHbI ¢ coaepkaHueM yriepoaa 4,3%?
20. Kakyro cTpyKTypy UMEIOT OeJible UyTyHBI ¢ coJiepKaHueM yriaepona ot 4,3 10 6,67%?
21. Kak u3MeHs0TCsS CBOMCTBA 0€JI0T0 YyTryHa ¢ YBEJIMUEHUEM COJICpKaHus yrieposa ot 4,3 1o
6,67%?
22. Ha3oBuTe MHTEpBaJl COJEP)KAaHUS YIiepojaa B YYI'yHax, CTPYKTypa KOTOPBIX COCTOMT U3
nepauTa u Jeaedypura.
Kpumepuu oyenku:
IIpuBeneHns! B pazaene 2

Haumenoesanue: 3amuta nabopatopHoii padote Ne4 «J[narnoctrka 1eeKToB, BCTPEUAOIINXCS
B MalIMHOCTPOUTEIBHOM TPOU3BOJICTBE)
Ilpeocmagnenue ¢ @OC: BOIPOCH K 3aLIUTE J1a0OPATOPHBIX paboT
Bapuanmut 3a0anuii:
. Yro Takoe nedexTs?
. IIoHATHS «IOTYCTHMBIE» U «HEAOMYCTUMBIE» Ae(EKTHI.
. Knnaccugukanus nedexToB 1o xapakrepy pacrpeesieHus.
. Knmaccugukanus nedextos no ¢popme u pacnoaoKeHHUIO.
. YUro Takoe Opak? UTo NOHUMAIOT MO HCIIPABUMBIM M HEUCIIPABUMBIM Opakom?
. Kitaccudukanus nepeKToB 110 MOMEHTY BO3HUKHOBCHHMSL.
. leexThl MeTaJuTyprudecKkoro MPOUCXOXKACHUS (TIEPEUeHb ).
. HedekTrl muThs (epedeHb).
. HedekTsl mpokaTku (TIepeyeHs ).
10. [ledexThl ITAMIIOBKY, KOBKH (TIEPEUCHB ).
11. dedexThl cBapku (MIepeyeHb).
12. Jledexthl TepMOOOPAOOTKH (TIEPEUCHB).

O 0NN B WN —
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13. JledhekThl MEXaHUYECKOM, XHMHUYECKON M TaIbBAHUYECKON 00paboTKH (TIEpEeUCHb ).

Kpumepuu oyenku:
[IpuBenens! B pazuene 2
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2. KpuTepuu M mKajabl OLEeHUBAHUSA

JUisi KOHTPOJIBHBIX MEpOINPHUATUN (TEKYIIEro KOHTPOJI) YCTaHABIMBAETCS MHUHUMAIBHOE U
MaKCUMaJIbHOE€ KOJIMYECTBO OalyioB B COOTBETCTBMM ¢ Tabiuuel. KoHTposbHOE Mepomnpusithe
CUMTAETCS MPOUICHHBIM YCIICIITHO IPH YCIOBUU Ha0Opa KOJMYeCTBa OAJUIOB HE HUKE MUHUMAJIBHOTO.

Pesynprar 00yueHMs 10 AMCLUIUIMHE CYUTACTCS JOCTUTHYTHIM IPU YCIEIIHOM MPOXOKACHUU
00y4aroImuMcs BCEX KOHTPOJIbHBIX MEPOIIPHUATHH, OTHOCSIIUXCS K JAHHOMY pPe3yJabTaTy 00ydeHusl.

Pazoenv Konuuecmeo 6annog
Dopma konmpoaa -

OUCUUNTUHDL min max
1 3amura nabopatopHoii paboThl Nel 5 10
2 TECTUPOBaHUE M0 paszeny «Kpucrauimueckoe CTpOeHHe METAIUIOB 1 5 10

CIJIaBOBY. 3anuTa JadopaTopHoi pabotsl N2
3 TECTUPOBaHUE M0 paszeny «Kpucrauimueckoe CTpOeHHe METAIUIOB 1 5 10
CIUIABOBY.
4 TectupoBaHue 1o pazaeiny 5 10
Juarpamma «Kene3o — yriepom.

5 3amura JlaGoparopHoii pabote Ne3 5 10
6 KouTponbHas paGota Nel 5 10
7 3aiura 1abopatopHoii paboTsr Ned 5 10
8 KouTponbHas paGota Ne2 5 10
Ok3aMeH 10 20

iroro 50 100

HpI/I OLICHUBAHWU PC3YJIbTATOB O6YLIGHI/IH o AUCHUIINIMHE B XOJ€ TCKYLICTO KOHTPOJIA
YCIICBAEMOCTU  HCIIOJIB3YIOTCA  CICAYIOIIHWC KPHUTCPHUH. MuHHMaabHOE KOJHWYECTBO OallJIoB
BBICTABJISACTCSA O6yanOHI€MyC$[ IIPpH BBIITIOJIHCHUH BCCX HOK%aTeﬂeﬁ, A0IYCKAaKOTCA HECCYIICCTBCHHBIC
HETOYHOCTH B U3JIOKCHHHU U O(bOpMHeHI/IH MaTcpHraJia.

Haumenoesanue,
Ilokazamenu evicmasienus MUHUMATIbHO20 KOUYECHEA OA106
obo3nauenue
JlaboparopHasi paboTa BEIIIOIHEHA B TIOJTHOM 00BEME;
TaGopaTopHas [IpencraBner oTYeT, comepkamuidi HEOOXOIWMBIE pPAaCUeTHl, BBIBOIBI, O(QOPMIICHHBIA B
pa60Tpa P COOTBETCTBHH C YCTAHOBIICHHBIMHU TPEOOBAHUSIMU,

[TponemMoHCTPUPOBAaH yIOBIETBOPUTEIbHBI YPOBEHb BIIAJICHUS MaTEpPHAIOM IIPH 3aIIHUTeE
712a00paTOPHOM pabOoTHL, 1aHbI TPABHIILHBIC OTBETHI HE MeHee YeM Ha 50% 3aJaHHBIX BOIPOCOB

[TponemMoHCTpUPOBAH yIOBIETBOPUTEILHBIN YPOBEHD BIaJICHUSI MATEPHAIIOM.

KoHnTponbHas pabora N
P P ITpaBuibHO pemeHo He MeHee 65% 3aganuii

JlaHbI IpaBUIILHBIE OTBETH HE MeHee YyeM Ha 50% 3a/1aHHBIX BOTIPOCOB.

YerHbli onpoc
ITpogeMoHCTpUPOBaHBI 3HAHHUS OCHOBHOTO Y4€OHO-TIPOTPaMMHOI0 MaTepHaia

Tect [TpaBunbHO penieHo He MeHee 50% TeCTOBBIX 3aJaHMi

Hrorosas OIICHKA BBICTABJISICTCA C UCITOJIB30BAHNEM CHGI[YIOHIeﬁ ITKaJIbI.

Ouyenka Haoépano 6annos
«OTIINYHOY 90-100
«XOpouIo» 80-89
«YAOBJICTBOPHUTECIBLHO» 64-79
«HEYJOBJICTBOPUTEIHHOY Menee 64
Ecmm cymma nHaOpanHbIX OanmoB MeHee 64 — oOydaromiuiics HE JOIMYCKaeTcs 10

MIPOMEKYTOUHOM aTTeCTallMHU (/10 SK3aMEHa).
buiter k 9K3aMeHy BKIIFOYAET 2 TEOPETUYECKHUX BOIIPOCA U MPAKTHUECKOE 3a/IaHHE.
[TpomesxyTouHas arTecTanus NPOBOAUTCSA B JOPME YCTHOTO ONPOCa U MIPOBEPKH 3aJaHHSL.
Bpems Ha moaroroBky: 60 MUHYT.
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Ouyenka

Kpumepuu OUCHKU

«OTJIMYHO»

OO6yuaronuiicst mokasajl BCECTOPOHHEE, CHCTEMaTUYeCKOe U TITyOoKoe
3HaHHWE Yy4eOHOro MaTepuana, MPEAYCMOTPEHHOTO MPOTrPaMMOH,
YMEHHE YBEPEHHO MPHUMEHSTh Ha MX MPAaKTHKE MpPU PEIICHUU 3a]ad
(BBITIOJIHEHUW  3aJIaHWi), CIOCOOHOCTH TOJHO, TPABUIBHO W
apryMEHTUPOBAHO OTBEYAaTh HA BOMPOCHI W JeNaTh HEOOXOAUMBIE
BbIBOZIbI. CBOOOJIHO HCIIOJIB3YET OCHOBHYIO JIMTEPATYpy U 3HAKOM C
JIONTOJTHUTEJILHOW JIUTEPATypOi, PEKOMEHJOBAHHOW POrpaMMOi

«XOopouro»

OOyuaromuiics ToKa3all MMOJIHOE 3HAHHE TEOPETHYECKOTO0 MaTepuaa,
BJIaJICHHE OCHOBHOM JHUTEpaTypod, PEKOMEHJIOBAaHHOW B Iporpamme,
YMEHUE CaMOCTOSITEIbHO peniarh 3aJaud (BBINOJIHATH 3aJaHus),
CIIOCOOHOCTh apryMEHTUPOBAHO OTBEYaTh Ha BONPOCHI W JIeJaTh
HEOOXOMUMBbIC  BBIBOJBI,  JOMYCKAaeT  CIWHUYHBICE  OIIUOKH,
UCIpaBlisieMble TOocie 3ameuaHusi mnpenonaBatens. CrnocoOeH K
CaMOCTOSITEIbHOMY TIOTIOJJHEHHUIO M OOHOBJICHUIO 3HAHUH B XOJI€
JanpbHEerel yaeOHoi paboThl M MPO(HECCHOHATBLHOM NeITEIbHOCTH

«YHAOBJICTBOPUTCIIBHO»

OO0yuJaronuiics AEMOHCTPHUPYET HEMOJIHOE WiIH (hparMeHTapHOe 3HAHKE
OCHOBHOTO Y4eOHOTO MaTepuaa, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH B
€ro U3JI0)KCHUH, UCTIBITHIBACT 3aTPYAHEHUS U JOMYCKAET OMIMOKHU MpU
BBIMIOJTHEHUH 3aJlaHuil (peIlleHuu 3ajad), BBINOJHSAET 3aJaHHue MpH
MOJICKAa3Ke MPETOaBaTelIs, 3aTPYIHICTCS B (OPMYITUPOBKE BHIBOJIOB.
Bnageer 3HaHMeM OCHOBHBIX  pa3lelioB, HEOOXOAUMBIX  JUIS
JadbHEHIIero Oo0ydYeHHs, 3HaKOM C OCHOBHOW U JIOTIOJTHHUTEIIbHON
JIUTEPATYPOU, pPEKOMEHI0BAHHON IPOrpaMMON

«HEYOOBJCTBOPUTCIBLHO

OO0yyaromuiicst Mpu OTBETE AEMOHCTPUPYET CYILIECTBEHHBIE IPOOEIIBI B
3HAHMSAX OCHOBHOTO Y4E€OHOTO MaTepHaia, JOIycKaeT IpyObie OmnOKu
B (OPMYJIMPOBAHWU OCHOBHBIX TMOHSATHHA M TMPH PEIICHUH THUIOBBIX
3a1a4 (TIpH BHINOJIHCHUH TUTIOBBIX 33J[aHUI1), HE CIOCOOEH OTBETHTH Ha
HaBOJMIIME  BONpOCHl  mperonaBartens.  OleHKa  CTaBHUTCS
o0yyaromuMcsi, KOTOpble HE MOTYT NpPOJOJDKUTH OOydeHHE WU
NPUCTYITUTh K TPOPECCHOHATHHON NEATETPHOCTH MO OKOHYAaHUHU
00pa30BaTENILHOTO YUPEXKACHUsT O€3 JIONMOJHUTENbHBIX 3aHATUH I10
paccMaTpruBaEMON TUCIUTUIMHE
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