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Kadenpa Texnonorus ManmuHOCTPOCHHS U IPUOOPOCTPOCHHUS

Cocrapurens Crarckuii Biaaucnas MuxaiiioBuy, J.T.H., TOLEHT
Coxonor CeMen AJleKcan[poBHY, CTAPIIHH IPE0IABATE/b

Pabouas mporpamma cocTasiena Ha ocHopanuun OI'OC BO — OakaaBpHaT 10 HANpPaBJIEHHIO
IIOATOTOBKH 15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTHYECKOE obecrieuenune
MAIIHHOCTPOUTE/ILHBIX TIPOM3BOJCTEY» (ypoBeHb OakamaBpuara) Ne 1044 ot 17.08.2020 u
PaccMOTpeHa Ha 3aceaHuu Kadeapsl

[Tpotoxon ot 26.03. 2025 . Ne 3

3aBenyrommii kadeapsr « TeXHOIOrHS MAITMHOCTPOCHHUS U npubdopoctp »
e P.M. Baknpos
L/ 4
Z& .05, 2025 1.
COI'JIACOBAHO

KomuwecTso wacos paboueit mporpammbl u (hOpMEpyeMBle KOMIETEHIHE COOTBETCTBYIOT
yuebHOMy mmaHy Hampasienus 15.03.05 — Konctpykropcko-rexnonornueckoe obecneuenue
MalIHHOCTPOHTETBHBIX IIPOM3BOJICTB

YTBEPIKACHO Ha 3aceaHuy Y4eOHO-MeTOMYECKOH Komuccuu B® ®I'BEOY BO «UxI'TY UMEHHU
M.T. Kanamuukosa»

IIporoxon ot 26.03. 2025 r. Ne 3

Ilpencenarens yueGHO-METOAMYECKOH KOMHCCHH IIO HalpaBJIeHHIO MOAroToBKH 15.03.05 —
Koncrpykropcko-TrexHonoruueckoe obecrneueHue MAallHHOCTPOUTEIBHBIX IIPOU3BOICTB

e /:; / A.H. lllenbnsxkos

L6.03 2025 r.

Bemymuii cienpanuct yue6Ho# yacTu
B® ®I'6OY BO «MxI'TY umenn M.T. Kaganuuxosay

=/(;/ JI.H. Conorsena

Lb.03 2025T




AHHOTALUS K JUCLIUILINHE

Hazeanue oucuyunnunot

MarepuanoBeneHue

Hanpaenenue (cneyuanvnocms)
n0020Mo6KU

15.03.05 - KoHCTpYKTOPCKO-TEXHOJIOTHYECKOEe obecreueHne
MalIHHOCTPOUTEIIBHBIX TPOU3BOJICTB

Hanpaenennocmo
(npoghunv/npozpamma/cneyuanu
3ayus)

TexHomorus MAallIHMHOCTPOCHUA

Mecmo oucuunnunbl

biok 1. JIucummumnsl (Moxynu). O0s3aTesbHas 4acTh

Tpyooemkocma (3.e. / uacwt)

53.e./ 180 gacos

ILlens uzyuenusn oucyuniumot

Ilene — oO3HaKOMJIEHME €  OCHOBaMM  (OPMHPOBAHUSA
KPUCTAJIMYECKMX MAaTEpUaJIOB M OCHOBBI TEPMUYECKOM H
XMUMHUKO-TEPMHUYECKONH 00pabOTKH METAJJIOB U CIJIABOB.

Komnemenyuu, gpopmupyemote 6
pe3ynbmame 0ce0eHuUs
oucyuUnIUHbL

OIIK-1. CnocobeH NpUMEHSATh COBPEMEHHBIE 3KOJOTMYHBIE U
0e301acHble METObl PAllIOHAIILHOTO UCIIOJIb30BaHMS ChIPHEBBIX
U DHEPrETUUYECKUX PECYPCOB B MAIIMHOCTPOEHUHU.

OIIK-5. CnocoGeH HCHoib30BaTh OCHOBHBIE 3aKOHOMEPHOCTH,
JEICTBYIOLIME B IPOLECCE U3TOTOBJICHNS MATMHOCTPOUTEIbHBIX
nu3zenui TpedyeMoro KadecTBa, 3aJlaHHOIO KOJHMYECTBa IpHU
HAaMMEHBIINX 3aTpaTax 00IECTBEHHOrO TPy/a.

Cooepircanue oucyuniunst
(ocnoenble pazoenvt u memoi)

Kpucramnmmueckoe crpoenne MmertamwioB. Jledhopmanus u
paspyllleHHe MEeTaJUIoB. MeXaHM4YecKHe CBOMCTBAa METaIOB U
criaBoB. CIu1aBbl METAJIIIOB (KOMITOHEHTHI CIIaBoB). /lnarpamMma
«Kene3o — yriepoa». Kpucrammmsanus MeTalioB U CIIaBOB B
peanbHbIX YCIOBHX. Buabl Tepmuueckoil 06paboTku. XUMUKO-
TepMuueckass o0paboTka. MapkupoBKa CTajeil H CIJIaBOB.
[Tommmeps! U KOMITO3UIIMOHHBIE MAaTEPUAJIBI.

Dopma npomedsicymounoit
ammecmayuu

DK3aMeH




1. Ileu ¥ 321244 AMCUUTVINHBI

Heab ocBoeHus ydeOHOW IUCIMIUIMHBI «MaTepualioBeleHHe» COCTOMT B TOM, YTOOBI
CTYZI€HTBI MOIJIU IIEJICHANPABIEHHO BBIOMPATh MaTEpUabl IPH MPOEKTUPOBAHUU TEXHOJOTMUECKUX
MPOLIECCOB U Pa3pabOTKU KOHCTPYKIWH. JIMCHMIIMHA 3HAKOMHT CTYIACHTOB: C OCHOBHBIMH
3aKOHOMEPHOCTSAMHU OOpa30BaHMs U M3MEHEHHUS CTPYKTYpbhl METAUIMYECKUX M HEMETaJIMYeCKUX
MaTepHualoB; ¢ METOJJAMH KOHTPOJISL CBOMCTB U CTPYKTYPbI MaTEPUAJIOB; C IPABUIIAMH PALIMOHAIILHOTO
BbIOOpa MaTepransoB U METOJAMH UX TEXHOJIOTHYECKON 00pabOTKH.

3agauyM  OCBOGHHUS JMCUUIUIMHBL TNPHOOpETeHHE 3HAHWKA (OPMUPOBAHHS CTPYKTYPHI
MaTEpHaIOB; 3HAKOMCTBO C OCHOBHBIMM M IEPCIEKTHMBHBIMU KJIACCAMH KOHCTPYKLMOHHBIX
MaTEpHAJIOB, M3YYECHHUE M IPAKTHUYECKOE OCBOCHHE OCHOB TEOPUHM M TEXHOJIOIMH TEPMHUYECKOU
00pabOTKH, METOJIOB M TEXHUYECKUX CPEJICTB YIIPOUHECHHS JICTAJICH.

2. [Inanupyemble pe3yJbTaThl 00yUeHHsI
B pesynbTare 0OCBOCHUS AUCHUILIMHBI Y CTYACHTA TOJKHBI OBITh COPMHUPOBAHBI:
3HaHus, npuodpeTaemMble B X0/1€ OCBOEHUS TN CHMIIJIMHBI

Ne /it 3HaHusn
1. OU3NYECKYI0 CYIIHOCTh SIBJICHUH, NPOMCXOIIIIMX B MaTepualiaXx B YCIOBHUSX
NPOM3BOJICTBA M OKCIUIyaTallMd M3CIUH W3 HHUX IOJ BO3JCHCTBHEM BHEIIHUX
(hakTOpoB.
2 OcHOBHBIC 3aKOHOMEPHOCTH, JCUCTBYIONIMEC B IMpOIecce KOHCTPYHPOBAHUS W
POCKTHUPOBAHUS MAITUHOCTPOUTEIIBHBIX U3JICITHIA.

YMenusi, npuodperaemMbie B X0/1€ 0CBOCHHSI TUCIUNJINHBI

Ne /it YmeHus
1 BbiOupars Marepuanbl, OLIGHUBAaTh W IPOTHO3UPOBATH IOBEJICHHE MaTepuaia H
OPUYMHBI OTKA30B TMPOAYKIIMA OT BO3ACHCTBUSA PA3IUYHBIX OKCIUTyaTal[HOHHBIX
(hakTOpOoB.
2 [MpuMeHSTh €CTECTBEHHOHAYYHBIC 3HAHUS JJII KOHCTPYHMPOBAHHUS W IPOCKTHBIX

pacucToB 156691 (5110505 MAaIlIMHOCTPOCHUS.

HaBbiku, npuodperaemMbie B X0/1¢ OCBOCHH S IUCIUNJIMHBI

Ne i/n1 HaBbikn
1 HaBbikamu BBIOOpa BapHAaHTOB PAIMOHAIBHOTO HCIIOJB30BAHMS CHIPHEBBIX U
DHEPreTUYECKUX PECYPCOB B MAIIIMHOCTPOCHHH.
2 HaBblkamMy KOHCTPYUpPOBaHHSI W MPOEKTHBIX PACUYETOB H3CIHUN MAITHHOCTPOCHHS,

ONPCACIICHUA ITPONU3BOACTBCHHBIX 3aTpPaT.

KOMl'leTeHIlI/II/I, npnoﬁpeTaeMbIe B X0/1¢ 0CBOCHUSA JHCHUIIJINHBI

Komnerenmun HNuauxkaropsl 3HaHHA Ymenusn |HaBbikn
OIIK-1. Cnoco6en | OINIK-1.1. 3HaTh: coBpeMeHHBIC
MIPUMEHSATH JKOJIOTUYHBIE ©  O€30IMmacHbIe
COBpPEMEHHBIE METO/bI palMOHAIBHOTO
AKOJIOTUYHBIE U | HCTIOJB30BAHUSI  CBHIPBEBBIX M|
Oe30macHble  METOJbI | JHEPTeTUYECKUX PECypCcoB B
palMOHAIBHOTO MaITUHOCTPOCHUH, (PU3UIECKYIO 1 i i
HCIIOJIb30BaHUS CYILLHOCTh SIBJICHUH,
CBIPBEBBIX U | IPOUCXOJAIINX B MaTepuajiax B
DHEPrETUYECKUX YCIOBUSIX ~ TPOU3BOJACTBA U
pecypcoB B | OKCIUTyaTallud W3AEIUN U3 HHUX
MalIUHOCTPOEHUHU o7, BO3JEHCTBUEM BHEIIHUX
(hakTopoB




OIIK-1.2. 3HaTh:
KJIacCU(UKALUIO ¥ BUIBI 3aTpaT
Ha oOecreyeHue JesTeIbHOCTH
MIPOU3BOJICTBEHHBIX
MOJIpa3ieJICHUH,
MOJIOKEHUSA OLICHKH - 1 -
3O PEKTUBHOCTH  TEXHHUYECKHUX
WHHOBALU, OCHOBBI PECYPCHOTO
obecrnieueHus MIPOU3BO/ICTBA,
MEXaHU3M ero (HOpMUpPOBAHHS U
WCIIOJIb30BAHUS

OIIK-1.3. Bnanerph: HaBBIKaMU
BBIOOpA BapHaHTOB
PaLMOHAIIBHOTO MCIIOJIb30BaHUS - - 1
CBIDBEBBIX U DHEPreTUYECKUX
pPECYPCOB B MAITUHOCTPOCHUH

OCHOBHBEIC

OIIK-5. Cnocoben | OIIK-5.1. 3HaTh: 3aKOHBI
HCIIOJIb30BaTh €CTECTBCHHBIX HAyK, OCHOBHBIC
OCHOBHBIE 3aKOHOMEPHOCTH, JICHCTBYIOIINE
3aKOHOMEPHOCTH, B IIpoliecce KOHCTPYHPOBAHUS U
JICHCTBYIOIINE B | MPOCKTUPOBAHUS
nporecce MalIHHOCTPOUTEIIBHBIX H3ICIUH,
M3TOTOBJIEHUS UX BIMSHHE Ha KadyeCTBEHHBIE
MaIIHHOCTPOUTEIIBHBIX | TIOKa3aTeln u
u3nenuii - TpedyeMoro | Mpou3BOCTBEHHBIC 3aTPAThI
KadyecTBa, 3agaHHoro | OIIK-5.2. Ywmers: npumMeHSTH
KOJINYECTBA IIPU | €CTECTBEHHOHAYYHbIC  3HaHUS
HAaUMEHBIIINX 3aTparax | s KOHCTPYHPOBAHUS u i 9 i
OOILECTBEHHOI'O TPYJa | MPOSKTHBIX PACUCTOB H3ICIIHi
MalIHHOCTPOCHUS, ONPEICTICHIS
MIPOU3BOJICTBEHHBIX 3aTpaT
OIIK-5.3. Bmanmers: HaBBIKAMH
KOHCTPYHUPOBAHUS U MPOEKTHBIX
pacyeToB 15163 (S 15151 - - 2

MalInHOCTPOCHUS, OIIPECACICHUA
IIPOMU3BOJCTBCHHBIX 3aTpar

3. Mecto aucuumiaunsl B crpykrype OOII

Jucuunmuza otHocutes K briok 1. Qucuunnunsl (Moaynu). O6s3arenbHas 4acTh

JucuuiuinHa u3ydaeTcst Ha 2 Kypce B 4 ceMecTpe.

N3ydyenune nucuuIuiMHBI Oa3upyeTcs Ha 3HAHUSAX, YMEHHUSX M HAaBBIKAX, MOJYyYEHHBIX MpU
OCBOCHMHU JAUCHUIUINH (Moayieit): dusnka, Xumus, TeXHOIOrHsI KOHCTPYKIIMOHHBIX MaTepHaloB.

[lepeuenp nocnenyOMUX TUCHUIUIUH (MOAYNEH), ISl KOTOPbIX HEOOXOAUMBbI 3HAHUS, YMEHHUS
U HaBbIKM, (OpMHUpyeMble JaHHOM y4yeOHOW maucuMIUiMHOM (Moxynem): IlpousBoicTBo u
MIPOEKTUPOBAHKUE 3aroTOBOK B MAIIMHOCTPOCHHM; Pe3aHne MeTauioB M PEeXyIUd HHCTPYMEHT,
OO6opynoBaHMe MAaIIMHOCTPOUTENBHBIX MNPOM3BOACTB; TeXHOJOrHMYecKass OCHAcTKa, TeXHOJOrHs
MaIIMHOCTPOECHHUS.



4. CTpPYKTYpa H coJepKaHue TUCHHIITHHBI
4.1. CTpyKTYypa JMCHUILIHH

<
Pasnen = Pacnpenenenue Tpya1oeMKoCTH
MCHMTLTHHBL. g = £ | pasnmena (B yacax) no BHIaM y4eGHOM
Ne s % g a60ThI Conep:xanne
®opma s o S p N
n/n DOMEKYTOUHOI o & 5 CaMOCTOAITEILHOH padoThI
POMEIAYTOUHO 5 o KOHTAKTHAas
aTTecTalHH 3 CPC
2 Jek | mp | 1a06 | KYA
Kpucrannuueckoe
CTpOCHHE
METaJJIOB. [ToaroroBka k

1 18 4 2 - | 4 - 12 AToTe
Jedopmanus u JlabopartopHoii pabote Nel
paspyieHue
METaJJIOB.

MOJITOTOBKA K TECTUPOBAHHIO
Mexannueckue 10 pa3aeny

2 CBOMCTBa 18 4 5 i 4 i 12 «Kpucrammueckoe cTpoeHue
METAaJUIOB U METAJIOB U CILIABOBY.
CIUIaBOB. [Moaroroka x 1abopaToOpHOI

pabote Ne2

3 MOJITOTOBKA K TECTUPOBAHHIO

10 pa3men
CIu1aBBI METAIIIOB 18 4 2 - - - 16 pasieiy
Juarpamma «kene3o —
YTIACPOI».

4 MOJITOTOBKA K TECTUPOBAHHIO
JuarpaMmel. 0 pasIeI
Kpucrammuzamms 18 4 2 - - - 16 pasaciy

Juarpamma «kene3o —
METaIOB.
yTIIEpO».

5 [MoaroroBka x 1abopaTOpHOI
JlebexTsr 18 4 2 - 4 12 A paTop

pabote Ne3

6 | Buasr
TEepMHUUYECKOU
00paboTku. 18 4 2 . ) ) 16 IToaroroBka K KOHTPOJIBHOU
XUMHUKO- pabote Nel
TepMUYeCcKas
00paboTka.

! Crami u cniage. [oxroroBka Kk 1abopaTopHOM
MapkupoBka 18 4 2 - 4 - 12 A patop

N pabore Ned
CTaJiell U CIIaBOB.
8 | Iomumeps! u N
[MoaroToBka K KOHTPOIBHOM
KOMIIO3UIIMOHHEIE 18 4 2 = - - 16
pabote Ne2
MaTepHabl.
9 DK3aMeHaIOHHAs OIICHKA
BBICTABIISIETCSI 10
OKk3aMeH 36 4 - = - 0,4 35,6 COBOKYITHOCTH PE3YJIbTaTOB
TEKYIIEro KOHTPOJIs
yCIIeBAEMOCTH
Hroro: 180 4 16 - 16 0,4 147,6

4.2. Coaep:kanue pa3jiesioB Kypca 1 pOpMHpPYeMbIX B HUX KOMIIeTeH Ml

N Paznen Koabt
o
w/n AHCHHAIINHBL komnereHnuu 1 | 3HaHus | Ymenus | HaBbiku ®opmMa KOHTPOJIS
HHANKATOPOB
1 Kpucrannuueckoe ctpoeHue OIIK-1 3amura
metaiuioB. ledopmarus u 1 1 71ab0paToOpHON pabOTHI
paspylLicHHE METaJLIOB. Nel
2 OIIK-1, OIIK-5 TECTUPOBAHUE 110
. azjen
Mexanuueckue cBoiicTBa pasiery
1,2 1 1 «Kpucrammmaeckoe
METaJUIOB M CIUIABOB.
CTPOCHHE METAJIIOB 1
CITABOBY.




3amura
11ab0paTopHON pabOTHI
Ne2
3 OIIK-1, OIIK-5 TECTHPOBAHUE 110
aszien
CrutaBbl METaJUIOB pasnery
1 2 1 «Kpucrannmmgaeckoe
(KOMIIOHEHTBI CITJIABOB).
CTPOCHHE METAJIOB U
CILJIABOBY.

4 OIIK-1 TectupoBanue 1o
Huarpammel. Kpucrannuszanus 1 pazneny
METaIOB. Juarpamma «kenes3o —

yTIIEpOJ.

5 OIIK-1 3amura
HedexTsr 1 1 JlabopaTtopHoii pabote

Ne3
6 Bunpsl Tepmuyeckoit 00paboTKH. OIIK-1, OIIK-5
KonrponsHas padora
XUMHUKO-TepMUYECKas 1,2 1,2 1,2 Nol
o0paboTka. B

7 OIIK-1, OIIK-5 3ammura
Cranu u criaBel. MapkupoBka .

N 2 1,2 2 nmabopaTopHOH pabOTHI
CTaJIeii M CILIaBOB.
Ne4
8 [omumeps! 1 KOMIO3UIIMOHHBIC OIlIK-1, OIIK-5 192 19 12 Kontponsnas pabora
MaTepHabl. ' ' ' Ne2
4.3. HamMeHOBaHHe TeM JIeKIHii, X coJep:KaHue H 00beM B yacax
No Ne pazgena N Tpynoem-
pasi HauMmeHoBaHue JeKIMIi pyA
n/n JTUCIHHUILINHBI KOCTb (4ac)
1. 1. Kpucrammuaeckoe cTpoeHne MetamioB. Jedopmanus u pa3pymeHue 2
METaJLIOB.
2. 2. MexaHIUeCKHe CBOMCTBA METAJIOB U CIJIABOB. 2
3. 3. CriaBel METaJUTOB (KOMITOHEHTHI CIIAaBOB). 2
4, 4. Juarpammel. Kprcrammsanus MeTaJnios. 2
5. 5. Hedextor 2
6. 6. Buns! Tepmirdeckoit 00paboTKu. XUMIKO-TepMUYEcKas 00paboTKa. 2
7. 7. Cranu u crutaBbl. MapKkupoBKa cTajel ¥ CIDIaBOB. 2
8. 8. [TommMeps! 1 KOMIO3UIIMOHHBIC MaTEPHATIBI. 2
Bcero 16
4.4, HammeHoBaHHE TEM NMPAKTUYIECCKHUX 3aHﬂTI/II7[, X COAEPKAHUEC U 00beM B Yyacax
Ipaxmuuyeckue 3anamus y4eOHbIM NIAHOM He NpedyCMOMPEHbl.
4.5. HammeHoBaHMe TeM JIAOOPATOPHBIX padoT, MX coJep:kaHHe U 00beM B yacax
Tpynoem-
Ne Ne pa3znena Py
HaumenoBanue 1adopaTopHbIX padoT KOCTh
n/n AUCHHUITIIMHBI
(4ac)
1. 1. Mukpoananus (ctajieil 1 YyTyHOB). 4
2. 2. OmnpeneneHne TBEPIOCTH. 4
3. 5. MakpoaHaiiu3 uccie/IoBaHie U3JIOMOB 4
4, 7 Junarnoctuka neeKkToB. 4
Bcero 16

5. OneHOYHBIEe MaTepHAJIbI VIl TeKYLero KOHTPOJIS yCIeBAeMOCTH M IIPOMEeKYTOYHOM
aTTecTAIMH 10 JUCIHUILINHE

JInst KOHTPOJIS Pe3yabTaTOB OCBOCHUS TUCIUITIIMHBI TPOBOASATCS
- TECTUPOBAHUE!

1. «Kpucraymmmyeckoe CTpOCHHE METAJIIIOB M CTJIABOBY

2. JluarpaMma «Keje30 — yriepoy.




— KOHTPOJIbHBIE Pa0OTHI:

1. KonTponbHas padota Nel «Pa3oBble U CTPYKTYPHBIE ITPEBPAILICHUS

2. KontponbHas padota No2 «OnucaHue CBONCTB CIIJIaBOB»

— 3alUThI Ta0OPaTOPHBIX PadOT;

— 9K3aMeH.

[Mpumeuanue: OneHOYHbIE MaTepHalbl (TUIIOBbIE BapUAHTHI TECTOB, KOHTPOJIBHBIX PadOT U
Ip.) npuBeaeHsl B otaenbHoM npuiioxkeHuu (POC) k paboueli mporpaMMe AUCHUILTHHBL.

[IpomesxyTouHas aTTecTanus Mo UTOraM OCBOCHHS JUCHUIUIMHBI — SK3aMEH.

6. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne AUCIUIIIHHbBI:

a) OCHOBHasI JIUTepaTypa:

1. Buxpos, C. I1. Marepuanoeaenue : yaeonoe nocooue / C. I1. Buxpos, T. A. Xonomuna. —
2-e u3n. — Capartos : ByzoBckoe obpazoBanue, 2019. — 147 ¢. — ISBN 978-5-4487-0361-4. — Tekcr

anexktpoHHsld // I{udposoit obpazoarenwHbId pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/79644.html (mata oOpamenus: 22.01.2024). — Pexum pocryma: amis
aBTOPH3HP. ITOJIb30BATEIICH.

2. Ilpsxun, E. Y. Marepuanosenenue : yuebnuk / E. W. [psaxun ; nox penakuueit E. U.
[psixun. — Cankr-IletepOypr : HannoHanbHBINE MUHEPAIBHO-CHIPhEBOM yHUBEpCUTET «I OpHBIii,
2014. — 424 c. — ISBN 978-5-94211-699-6. — TekcT : 37EKTPOHHBIH // DNEKTPOHHO-OMOIMOTeUHAS
cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/71696.html (zara oOpamenus:
22.01.2024). —  Pexum  jocTyma:  Juisi  aBTOpU3Up.  moib3oBareneii. - DOl
https://doi.org/10.23682/71696

0) 10MOJIHUTE/ILHAS JUTepaTypa:

3. Obuee marepuanioBeieHue: 1a00paTopHblil mpakTukyMm / coctaButenu H. B. O6abkos, A.
B. Hlak, FO. . Adonun, mox penmakuumeir B. B. Kapramos. — ExatepunOypr: Ypansckuit
denepanbubiii yHuBepcutetr, ObC ACB, 2015. — 100 c. — Texker : anekrponssiit // Ludposoii
obpasoBatensHbiii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/69648.html
(mata obpamenus: 22.01.2024). — Pexxum nocTymna: i aBTOPU3UP. MMOJIB30BATEICH.

4. benesutuH, B. A. MartepuanoBenenue. Hemeranmnueckue maTepualnl: yaeOHoe nmocooue /

B. A. beneButun. — YensaOunck: HOxHO-YpanbCkuil rocyqapCTBEHHbII TI'yMaHMTapHO-
negarornyeckuit yauepeutet, 2017. — 143 ¢. — ISBN 978-5-906908-64-3. — TeKcT : 3IeKTpOHHBIN
/I Hudposoit  oOpazoBarensHbiii  pecypc I[PR SMART : [caiit]. —  URL:

https://www.iprbookshop.ru/83859.html (mara obpamenus: 22.01.2024). — Pexxum goctyma: st
aBTOPU3HP. M10JIb30BATENEH.

5. MarepuanoBenenue: YueOHuk ais By3oB / b.H. Apzomacos, B.M.Makaposa u ap. [1ox omr.
Pen. b.H.Ap3omacosa, I'.I'. Myxuna. 6-¢ u3n., crepeorun. — M.: U3n-so MI'TY um. H.O. baymana,
2004. — 648c.

B) MeTOAUYeCKHe YKAa3aHUs:

6. [IpakTHKyM 110 MaTepUATIOBEICHHIO : YIeOHOE TT0COOHE 10 Kypcy «MaTepruanoBeICHUEY TS
CTYIEHTOB AHEBHOU (opMbl 00ydeHus crenuanbHocTedt 151001 — TexHOMOrHsT MalIMHOCTPOSHUS,
151003 — wWHCTpyMEHTaJIbHBIE CHUCTEMBl MAITUHOCTPOUTEIBHBIX MPOU3BOACTB, 151701.65 —
MPOEKTUPOBAHKE TEXHOJIOTUYECKUX MalIHH U KoMmIule / coctaButenu E. B. [llonuna, A. A. CtaTtusko.
— benropopn : benropoackuii rocynapcTBEHHbIA TeXHONOrnueckuii yauusepeuretr um. B.I'. IllyxoBa,
OBbC ACB, 2011. — 121 c. — TekcT : 37MeKTpOHHBIN // DneKTpoHHO-0MOnmnoTeyHas cucrtema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/28384.html (nata obpamenus: 22.01.2024).
— PexxuM poctyna: 1uis aBTOPU3UP. MOJIb30BaTeNei

7. Homuko, W. JI. MarepuanoBenenne. KOHCTpYKIIMOHHBIE W JJIEKTPOTEXHUUYECKUE
MaTepHuaibl. Marepuassl U 3IEMEHTHI 3JI€KTPOHHONW TeXHUKHU. [IpakTHKyM K 1TabopaTOpHBIM paboTam
: yuebHo-metoanueckoe nocodue / M. JI. Hosukos, P. I1. [lukapesa, T. C. PomanoBa. — HoBocubupck
: HoBocuOupckwmii rocyapcTBeHHBIHN TexHn4deckuit yausepcutet, 2010. — 56 ¢. — ISBN 978-5-7782-
1479-8. — Tekcr : 7eKTpOHHBIN // DnekTpoHHO-0nOMoTeuHast cuctema IPR BOOKS : [caiT]. —
URL: https://www.iprbookshop.ru/45102.html (nara oOpamenus: 22.01.2024). — Pexxum moctyna:
qutst apropusup. [lons3oBarenei



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. Meroauveckne ykazaHusi K JiabopatopHbiM paboram NelO, 12, 13, 24 mo xypcy
«Marepuanosenenue» / B. . Cunaea, A. B. Benumaunckuii, C. [[. Kapnyxus [u ap.] ; monx penakiueit
JI. B. Tapacenko. — MockBa : MOCKOBCKHI1 TOCY/IapCTBEHHbI TEXHUYECKHIT YHUBEPCUTET UMEHU
H.D. baymana, 2008. — 32 ¢. — TekcrT : 3JeKTpOHHBII // DIeKTpoHHO-OuOMoTeuHas cucrema [PR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/31063.html (mara obpamenus: 22.01.2024).
— Pexum nocryna: mig asropusup. [lonp3oBarenei

9. MukpoaHaiu3 49yryHOB y4e0.-MeTO. OCOOME JJIs BHIMOTHEHHUS JJA00paTOPHON pabOTHI 1O
muctuminHe «MatepuanoBenenue» / coct.: B.M.Cesarckuii, C.A. CokonoB. — Borkunck: U3n. BO
VoxI'TY um. M. T Kanamnukosa, 2020, — 22c.

10. Ompexgenenne TBEPAOCTH METALIOB: y4e0.-METOJ. TOCOOWME IS  BBIMOJHEHUS
naboparopHoit paboTsI o qucHuIumHe «Marepuanoseaeauey / coct.: B.M.Casrckuii, C.A. CokooB.
— Borkunck: Uzn. BO WxI'TY um. M. T.Kanamaukosa, 2018. — 23c.

11. UccnenoBanue BIUSHUS peXUMa TEPMOOOPAOOTKH HAa CTPOCHHUE U CBOMCTBA CTANU yueo.-
METO/JI. TOCOOMe JJIsi BBIMOJHEHUS JabopaTopHOoil paboThl o aucuuiuinHe «MatepuanoBeneHue» /
coct.: B.M.Carckuii, C.A. CokonoB. — Borkunck: U3ag. BO WxkI'TY umenn M.T.Kamamnukosa,
2020. — 22c.

12. lmarHocTrka ae(eKTOB, BCTPEUAIONINXCS B MAIIMHOCTPOUTEILHOM ITPOU3BOJICTBE: y4ueO.-
METO/JI. TOcCOOMe /ISl BBIMOMHEHUS Jab0opaTopHOil paboThl o aucuuiuinHe «MaTepuanoBeneHuey /
coct.: B.M.Carckuii, C.A. CokonoB. — Borkunck: U3g. BO MxkI'TY umenn M.T.Kamamnukosa,
2020. — 23c.

13. Bribop MaTepuaioB U PEKUMOB TEPMOOOPAOOTKU B 3aBUCHMOCTH OT YCJIOBUU PabOTHI
JeTaneil U 3JIEMEHTOB KOHCTPYKIHM: y4eO.-MeTo/l. mocoOue /s BHITOIHEHUS! KOHTPOIBbHOUM paboThl
o pucrumuinHe «Matepuanosenenuey / coct.: B.M. Cesarckuii, C.A. CokonoB. - Borkurck: 131, BO
OI'bOY BO «MxI'TY umenu M.T.Kanamuukosay», 2020. -21c.

I) epeYyeHb pecypcoB HH(POPMALMOHHO-KOMMYHUKALMOHHON ceTH HTepHeT

1. DOnexrponHo-6mbaroTeuHas cuctema [IPRbooks

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

2. DnexTpoHHBIH Katanor HaydHoi oubmuoreku Mok TY nmenu M.T. Kanammukoa Web
NPBUC

3. HamwmonanbHast 37eKTpoHHas Oubnmoteka - http://H30.pd.

4. Muposas mudposas 6udarorexa - http://www.wdl.org/ru/

5. MexayHnapoaHslii HHAEKC HaydHOTo IuTHpoBaHus Web of Science —
http://webofscience.com.

6. Hayunas snexkrponnast 6udaunorexka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. CrnpaBouHo-npaBoBas cucreMa Koncynpsrantlntoc http://www.consultant.ru/

/1) JINIIEH3MOHHOE M CBOGOHO pacnpocTpaHsieMoe NPOrpaMMHoOe odecneveHne:
1. Microsoft Office (smuriensuonnoe I10)

2. LibreOffice (cBobomHo pacnpoctpansiemoe I10)

3. Doctor Web (nmuuensuonnoe [10)

7. MaTepnajJbHO-TeXHHYeCKOe o0ecniedeHue TUCHUTIINHBI:

1. JlekuroOHHBIE 3aHATUA

Y4eOHbIe ayIUTOPUH IS JICKIIMOHHBIX 3aHATHIA YKOMIUIEKTOBAHBI MEOEITBI0 U TEXHUYECKIMHU
CpeacTBaMH 00y4eHHUs, CITY>KaIllUMHU JJIs1 peACTaBlIeHus1 yueOHOoM nHbopManuu 60JbII0ON ayAUTOPUN
(mpoeKkTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

2. Ipaktuueckue 3austus ([Ipakmuueckue 3aHamust y4eOHbIM NIAHOM He NPe0yCMOMpPEeHbl)

3. JJabopatopHbie pabOTHI.

Jlist mabopaTOpHBIX 3aHATUH HCIONB3yIOTCs ayautopus Ned02, ocHaIeHHAS CIETyHOIIAM
000pynOBaHUEM:


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

e VueOHasg ayauTopus JUIsl HPOBEAEHUS MPAKTHUUECKUX 3aHATHH: OOOpyAOBaHHE -
KOMIUICKTHI yueOHOM Mebenu /sl 00yJarommuXxcs U MpenoaaBaTelts, TOCKa.
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, CamocTosTenbHas padora.

[Tomemienust Juis CaMOCTOSITEIbHOH pPa0OThI OCHALICHBI KOMIIBIOTEPHOH TEXHUKOW C
BO3MOKHOCTBIO IOJKIIIOYEHUS K ceTu «/HTepHeT» M JOCTYNOM K 3JIEKTPOHHON MH(POPMALMOHHO-
obpazoBatensHOU cpene BO ®I'BOY BO «UxI'TY umenn M.T. Kanamnukosa (aya.Ne 224, anpec:
427430, Y amyprckas Pecnybnuka, r. Botkunck, yi. [1L.U. llysanosa, 1. 1).

[Tpu HeoOxoauMOCTH paboyas mporpaMma JUCIHHUILTAHBL (MOTYJIs1) MOXKET ObITh aJalTHPOBaHA
It o0ecTieueHrst 00pa30BaTEeIBLHOTO MPOIIECca MHBAIHJIOB | JIHII C OTPAaHMYECHHBIMHA BO3MOKHOCTSIMH
3I0pOBbs, B TOM 4HCIE A1 OOY4YeHHs C TNPUMEHEHUEM AMCTAHIMOHHBIX OO0pa30BaTEIbHBIX
TexHojoruil. s 3toro Tpelyercd 3asBI€HME CTyAEHTa (€ro 3aKOHHOTO NPEACTaBUTENS) U
3aKJII0UYEHUE TICUXO0JIOTO-MeANKO-Tieaarornueckoit komuccuu (IIMIIK).
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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 oOydeHHUs: OUHO-3a0YHAS

o61ua;1 TPYAOCMKOCTh JUCHUIIIIMHBI COCTABJIACT: 5 3aYeTHBIX CAMHUIL
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1. OueHouHbIe cpeacTBa

OuenuBanue GopMUPOBaHNE KOMIIETEHLIUH POM3BOAUTCSA HA OCHOBE PE3yJIbTaTOB O0yUYeHUS,
MPUBEJCHHBIX B II. 2 padoueld mporpamMmel 1 POC. CBs3b pa3/ienoB KOMIETCHINH, HHAUKATOPOB U
dhopM KOHTPOJs (TEKYIIEro M MPOMEXKYTOUYHOIO) yKazaHbl B Tabnuie 4.2 pabouell mporpamMMmbl
JVCLIUTUTHHBI

OHGHO‘IHBIG cpeacrBa  COOTHECCHBI

WHIUKATOPAMU JIOCTHIKEHUST KOMIIETCHIINIA MTPEICTABICHBI HIDKE.
s kax)coo2o uHouKamopa OOCMudiCeHuss KomMnemeHyuil, ykazauHoco 6 pasoene 2 PIIJ],
npUBOOAMCs. KOO U HAUMEHOBAHUE UHOUKAMOPA, COOMEEMCMEYIouue emy pe3yibmamsl 00yyeHus.
(BHAHUSA, YMeHUsl U HABbIKU) U (popmbl KOHmpost (madauywvl 4.1 u 4.2).
Ecnu npu oceoenuu Oucyuniunvl npeodycCMampusaemcs NpoeeoeHue HeCKOIbKUX BUO08
meKywe20 KOHMpOJA (HeCKONbKO 1abOpamopHbiX pabom, NpaKkmudeckux pabom, KOHMPONbHLIX
pabom u m.o.), He0OX0OUMO 88eCU HYMEPAYUIO PAOOM U COOMHECMU UX C Pe3VIbMAmamu 00y4eHUsl.
Oyenounvle cpedcmea 00HCHbI COOMEEMCHBO8AMb NPOBEPAEMBIM PE3VIbMAMAamM 00y4eHUsl.

C pe3yibTaTaMu 06y‘leHI/IH o JUCHHUINIMHE H

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

n/n (3HaHUsl, YMEHUS U HABLIKU) MPOMEKYTOYHOT0 KOHTPOJIS

1 OIIK-1.1. 3HaTb: coBpeMeHHble | 31.  Du3MYeCKyl0  CYIIHOCTb Tecrnposanue 1o pazzaeny
SKOJIOTHYHBIE M O€30IIacHBIE METOIbI | SBJICHMIA, MPOUCXOIALINX B «Kpucraminyeckoe CTpoeHue
PaIMOHATBHOTO HCTIONIb30BAHMS | MaTepHaiax B YCIIOBHAX MCTAJLIOB H CILIABOB»
CBIPBEBBIX U HEPreTUUYECKUX PECYPCOB B | MPOU3BOACTBA M 3KCIUIyaTallUH Tecruposanne no pasaeny:

o JluarpamMma <oKeIe3o — yriaepom.

MAIIHHOCTPOCHHH, ¢$u3nIeCKyIO u3pemmi u3 HUX noj KontporbHas padota Nel
CYIIHOCTh SIBJICHUM, NPOUCXOASIIUX B | BO3AEHCTBHEM BHEILIHUX JlaGopatopHsie paGoTsr 1-4
Marepuagax B yCJIOBHSIX HPOU3BOJCTBA U | (akTOPOB. DK3aMeHAIHOHHBIE BOTPOCHT
dKCIUTyaTaluu u3nenuit w3 Hux mnon | HI. Hasrsikamu BBIOOpA
BO3JICHCTBIEM BHEIIHUX (pakTOpoB BapHaHTOB panuoHaIbLHOTO

UCTIONB30BAaHUSL  CBIPBEBBIX U

JHEPreTHUECKUX  pPEecypcoB B

MAaIIHHOCTPOCHHUH.

2 OIIK-1.2. 3uare: wiaccubpukammio u | 31. DOUHUECKYI  CYNHOCTh TecTupoBanue 1o pazueny
BU/IBI 3arpar Ha oOecrieueHHe | sSBJICHUH,  mpoHcxonsamux B | «Kpucrammdeckoe cTpoeHHe
JIeSITENIbHOCTH MPOU3BOJICTBEHHBIX | MaTepHajax B YCIIOBUSX METAJJIOB U CILIABOBY
MoJipa3fielieHn, OCHOBHBIE TIOJOXEHHUS | MPOU3BOACTBA M OJKCIUIyaTallUH Kontponpnas paborta Nel
omeHKd 3()(QEeKTUBHOCTH TEXHUYCCKUX | W3ICIHA u3 HUX noj Kontponpnas padora Ne2
WHHOBAIHH, OCHOBBI pecypcHoro | Bo3aelcTBHEM BHemrHUX | JlaGopaTtopHble paboThr 2,3
oOecriedyeHHUsT TIPOM3BOJICTBA, MEXaHU3M | (PaKTOPOB. DK3aMeHaMOHHBIE BOIIPOCHI
ero (OpMHUPOBAHUS U UCTIOIH30BAHUS 32. OCHOBHBIE 3aKOHOMEPHOCTH,

JIEUCTBYIOIINE B nporecce
KOHCTPYUPOBaHHUS u
MIPOEKTHPOBAHUS
MAIIMHOCTPOHUTEIBHBIX H3ACIIHH.
V1. Brilbupate  MaTepHaEl,
OLIEHMBATb W NPOTHO3UPOBATH
MOBE/ICHUE MaTepHalla U IPUUKHBI
OTKa30B IPOAYKIUH oT
BO3JCUCTBUS Ppa3IUYHbIX
9KCILTyaTal[HOHHBIX (PaKTOPOB.
HI1. Hagbixamu BBIOOpA
BapHaHTOB panroHaIHLHOTO
HCTIONB30BAaHUS  CHIPBEBBIX H
JHEPTeTUUECKUX  pPECypcoB B
MaIIHHOCTPOCHUH.

3 OIIK-1.3. Bnagets: HaBbikamu BbiOOpa | 31.  DHU3HYECKYH  CYNIHOCTh TectupoBanue 1o pasgery
BapHaHTOB pPaLMOHANIBLHOTO | SIBJICHUH, MPOUCXOIAIINX B «Kpucramimyeckoe CTpoeHue
UCTIONIb30BaHMs CBIPBEBBIX U | MaTepuanax B YCIOBUSIX MCTaJLIOB 1 CILIaBOB»
SHEPreTUUECKUX pecypcoB B | MPOU3BOJACTBA U SKCIUTyaTalluu Kortpom:nas paGora Nel
MAaIIMHOCTPOECHUHI W3JIeIH u3 HUX noj JlaGopatopuie paGors 1-3

DK3aMeHalMOHHbIE BOIIPOCHI
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BO3ACHCTBHEM
(axTopoB.

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOIINE B rpoI1iecce
KOHCTPYHPOBAHHSA u
MIPOEKTHPOBAHUS
MAaIIMHOCTPOHUTEIBHBIX M3/ICIIHH.
V1. BwiOupaTp  MaTepHaibl,
OLIEHMBaTh M IPOTHO3UPOBATh
MIOBE/ICHHUE MaTepuaa 1 MpUIrHbI
OTKa30B MPOYKLUH oT
BO3JICHCTBUS Pa3IMYHBIX
9KCILTYaTal[HOHHBIX (PaKTOPOB.
V2. [IpumensTs
€CTECTBEHHOHAYYHBIC 3HAHUS IS
KOHCTPYHPOBaHHUA M IPOEKTHBIX

BHCIIHUX

pacdeToB 15631 (015071
MAaIIMHOCTPOCHHUSL.

HI. Hasrikamu BEIOOpa
BapUaHTOB panroHaIbHOTO
HCIIOJIb30BaHUA CBIPHEBBIX u
9HEPreTUYECKUX  pPEecypcoB B
MAaIIHHOCTPOCHHH.

H2. HaBbIxamM1 KOHCTpYHUpPOBaHUS
U NIPOEKTHBIX PAacyeTOB H3JEIHUI
MAaIIMHOCTPOCHUS, OTPECIICHNS
IIPOM3BOJICTBEHHBIX 3aTpar.

OIIK-5.1. 3HaTh: 3aKOHBI €CTECTBEHHBIX
HayYK, OCHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOIINE B mporecce
KOHCTPYHUPOBAHHS ¥ TPOCKTHPOBAHUSI
MaIIMHOCTPOUTENbHBIX — U3JENUN, HX
BJIIMAHNE Ha KauyeCTBEHHBIE MMOKA3aTEIN U
MIPOM3BOJICTBEHHBIE 3aTPATHI

31. ®usnyeckyl0o  CYyIIHOCTb
SBICHUM,  TNPOUCXOIAIIMX B
MaTepuanax B YCIOBHAX
MPOU3BOJCTBA M DKCILTyaTallH
n3JeIui u3 HHX oJ,
BO3JICHCTBUEM BHEIIHUX
(hakTOpoB.

32. OcHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOIINE B nporecce
KOHCTPYUPOBaHHUS u
MPOEKTHPOBAHUS
MAaIIMHOCTPOUTENBHBIX U3AETHH.
V1. Brilbupatb  MaTepHabl,
OLICHUBaThb U IPOTHO3UPOBATH
HMOBEJCHHUE MaTepUaa U IPUIHHBI
OTKa30B IPOAYKIUH oT
BO3JICHCTBUSA pa3IMYHBIX
IKCILTyaTaIl[HOHHBIX (haKTOPOB.
Vy2. ITpumensTH
€CTECTBEHHOHAYYHbIEC 3HAHUS IS
KOHCTPYHPOBaHHMA U IPOEKTHBIX

pacdeToB 1563 (S50
MAaIIUHOCTPOEHHUSI.

HI. Haspikamu BBIOOpA
BapHaHTOB palnMuoHaIbHOTO
UCTIONB30BAaHUSL  CBIPBEBBIX U
JHEPreTUUECKUX  pPEeCcCypcoB B
MAaIIHHOCTPOCHUH.

H2. HaBbIkamMu KOHCTPYHPOBaHHS
U NPOEKTHBIX PacyeTOB M3JAEIUI
MalIMHOCTPOEHUS], OIpPEIEICHUS
IIPOU3BOJICTBEHHBIX 3aTpaT.

TectupoBaHue N0 paszaery
«Kpucrannuyeckoe CTpoeHHe
METAaJIJIOB U CIUIABOBY»
Kontponphas pabora Nel
KonrponbHas pabora Ne2
JlaboparopHsie paboTs 2,3
OK3aMeHaI[OHHBIE BOIIPOCHI

OIIK-5.2. YmeTb: MIPUMEHSTh
€CTECTBEHHOHAy4YHble  3HaHUS  JUIs
KOHCTPYNUPOBaHUS u MIPOEKTHBIX

pac4ueToB I/I3I[€J'II/II>1 MAalIMHOCTPOCHNH,
OINpCACIICHNS NPOU3BOACTBCHHLIX 3aTpaT

31. @wusnuyeckyl0  CYIIHOCTb
SBJICHUH,  TPOUCXOJSIIMX B
Marepuanax B YCIOBUSIX

MNpoOU3BOJACTBA UM OKCILUTyaTallun
PI3II6.]'II/II>1 nus3 HUX nona

Kontponsnas padora Nel
Konrponbhas pabora Ne2
JlabopatopHsie pabotsl 3,4
DK3aMeHAIIMOHHBIE BOIIPOCHI
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BO3JICHCTBIEM BHEIITHUX
(axTopoB.

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOIINE B rpoI1iecce
KOHCTPYHPOBAHHSA u
MIPOEKTHPOBAHUS
MAaIIMHOCTPOHUTEIBHBIX M3/ICIIHH.
V1. BwiOupaTp  MaTepHaibl,
OLIEHMBaTh M IPOTHO3UPOBATh
MIOBE/ICHHUE MaTepuaa 1 MpUIrHbI
OTKa30B MPOYKLUH oT
BO3JICHCTBUS Pa3INYHBIX
9KCILTYaTal[HOHHBIX (PaKTOPOB.
V2. [IpumensTs
€CTECTBEHHOHAYYHBIC 3HAHUS IS
KOHCTPYHPOBaHHUA M IPOEKTHBIX

pacdeToB 15631 (015071
MAaIIMHOCTPOCHHUSL.

HI. Hasrikamu BEIOOpa
BapUaHTOB panroHaIbHOTO

WCIIOJIb30BAaHUSl  CHIPBEBBIX U
JHEPTEeTHUECKUX  PECcypcoB B
MAaITMHOCTPOEHUH.

H2. HaBbIxamM1 KOHCTpYHUpPOBaHUS
U TPOEKTHBIX PAacyeTOB M3JEIUHN
MAIIMHOCTPOCHUS, ONpEHCICHHS
MIPOM3BOJICTBCHHBIX 3aTpar.

OIIK-5.3. Bnanets: HaBBIKAMH
KOHCTPYHUPOBAHHUS " TIPOEKTHBIX
pacueToB UM3ICTMHI MAaIIMHOCTPOCHHUS,
OTIpeNIeNIeHUs TIPON3BOICTBEHHBIX 3aTPaT

31. ®usnyeckyl0o  CYyIIHOCTb
SBICHUH,  NPOMCXOIAIINX B

Martepuagax B YCIIOBUSX
MIPOU3BOJCTBA M JKCIUTyaTall
17ic3 (SN0 u3 HUX noJ
BO3JICHCTBUEM BHEIIHUX
(hakTOpoB.

32. OcHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOIINE B nporecce

KOHCTPYUPOBaHHUS u
MPOEKTUPOBAHUS
MAaIIMHOCTPOUTENBHBIX U3IEIIHH.
V1. Brilbupatb  MaTepHabl,

OLICHUBaThb U IPOTHO3UPOBATH
HMOBEJCHHUE MaTepUaa U IPUIHHBI
OTKa30B IPOAYKIUH oT
BO3JICHCTBUSA pa3IMYHBIX
IKCILTyaTaIl[HOHHBIX (haKTOPOB.

Vy2. [TpumensTs
€CTECTBEHHOHAYUYHbIE 3HAHUSA UL
KOHCTPYUPOBaHUSI U IPOEKTHBIX

pacdeToB 1563 (S50
MAaIIUHOCTPOEHHUSI.

HI. Haspikamu BBIOOpA
BapHaHTOB palnMuoHaIbHOTO

HCIOJB30BAaHUSA  CBIPBEBBIX U
JHEPreTUYECKUX  pPECypcoB B
MalIMHOCTPOEHUH.

H2. HaBbIkamMu KOHCTPYHPOBaHHS
U NIPOEKTHBIX PacdyeTOB H3AEIUI
MalIMHOCTPOEHUS], OIpPEIEICHUS
IIPOU3BOJICTBEHHBIX 3aTpaT.

Kontponsnas padora Ne2
JlabopatopHas paboTalNed
DK3aMeHaIMOHHbIE BOIIPOCHI
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TunoBble 3aJaHUs I OeHUBAHUS GOPMHUPOBAHNS KOMIIETEHIM i

Haumenoeanue: 3x3ameH
IlIpeocmaenenue ¢ @OC: niepeyeHb BOIPOCOB
Ilepeuenv 6onpocoe 0na nposedenusn IK3ameHa:

1. Kpucmannuueckoe cmpoenue memanios.

2. Tlonumopgusm memannos.

3. Kpucmaniusayua memannos. Mexanusm, Kpuevle OXIAANCOEHUS, 6IUAHUE CKOPOCMU
OXNANCOEHUS HA YUCTIO YEHMPO8 KPUCTNALIUZAYUY U OUCHEPCHOCMb cmpyKmypbl. updy3zus.

4. Maxpoananus. Hasnauenue, memoOvl GvlasleHUss Makpocmpykmypol. [eghexmul,
gvlLABIIsIEMblE NPU MAKPOAHATU3E.

5.  Mukpoananus. Memoouka npucomosnenus wiugos u GviasieHUus MUKPOCMPYKMYDbL.
Hasnauenue. Buovl muxkpoananusa.

6. Vnpyeas u nnacmuueckasn oegpopmayusi.

7.  Paspywenue. Mexanusm u 6Hewinue NPUHAKU XPYNKO20 U 6A3K020 PA3PYULEHUL.

8. HUcnwimanue na pacmsoicenue.

9. Tsepoocmb memannos u memoost ee onpedeieHusl.

10. Cssa3b mexanuueckux Xxapaxmepucmux ¢ 3KCHIYAMAYUOHHBIM NOBeOeHUeM MEeMAalo8.

11. Kopposuss memannos. Buovl «xopposuu. Medxckpucmaniumuas Kopposus U ee
npeoynpesicoenue.

12. Cnnasvl memannog. Buowl e3aumooeiicmeus KOMIOHEHMO8 CHIA8A: MEepoble PACMBEOPbl
(3amewenusi, 6HeOpeHUs), XumuiecKue coeOuHeHUs, MexanuiecKue cmecu.

13. Juaepamma «Fe — FesCx: ycnosua nocmpoenus, komnonenmol u @hazvl, ux cmpoeHue u
ceoticmaa.

14. Juacpamma «Fe — FesCy: pazosvie u cmpykmyphovie npespaujeniss 6 Cmajsix.

15. Juacpamma «Fe — FesCy: ¢pazosvie u cmpykmyphsie npespaujenus 8 4y2yHax.

16. Kpucmannuzayus u cmpoenue cmanvhoco caumka. Qopmvl 00pazyiouuxcs KpUCmaiios.
Jluxeayus.

17. Uzmenenue cmpykmypvl u ceoucme cmanu npu 2opsdet oegopmayuu. AHuzomponus
2opsauedepopmuposannozo memaia.

18. Uszmenenue cmpyxmypvl u ceouicme cmaiu npu Xoa00uou oepopmayuu. Haxnen u
pekpucmaniuzayus. Kpumuueckas cmenens degpopmayuu.

19. Usmenenue cmpykmypul u c80UCme cmanu npu ceapke u Mexanuieckoi oopabomxe.

20. Tepmuueckas obpabomra Kax cpeocmeo NpUOAHUs OemaisiM HeoOXOOUMbBIX CBOUCMS.
Omanvl mepmoodbpabomxu.

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

22. Pocm 3epna aycmenuma. Ilepecpes u nepedxcoe.

23. Ilpespawenus 6 yenepooucmoti cmanu npu oxiaxcoeHuu. Hzomepmuyeckuii pacnao
aycmenuma. C-Kpueas.

24. Omorcue. Temnepamypa nacpesa, cCKOpoCmbv OXJNANCOeHUs, NoIyuaemvle CMpPYKmypa u
ceoticmea. Buovl omorcuea u ux naznauenue.

25. Hopmanuzayusa. Temnepamypa Hazcpeéa, nonyuaemvlie CMpPYKMypul U COUCMEA.
Hasznauenue.

26. 3axanxka cmaneii: 6v160p memnepamypuvl Hazpesa OJisk 00- U 3AI6MEKMOUOHbIX cmaJlell,
BNUAHUE MEeMNePAmypbl U OTUMENTbHOCHU HAZPEBA U 8bIOEPIHCKU HA KAUECME0 3aKAIKU.

27. 3akanxka cmaneii. cnocobbl OXAAACOEHUSA, 3aKAIOUHbLE CPEObl, NOTYYdeMble CMPYKMYpPbl U
ceolicmea.

28. Buowl 3axanxu: 6 08yx cpeoax, CmyneH4amasl, U30mepmudecKast.

29. Omnyck 3akanennou cmanu. Ilpespawenus npu omnycke. 3asucumocms c80UCME OMm
memnepamypbi OmnycKka.

30. JJecpexmur mepmoodbpabomxu.

31. Iosepxnocmuas 3axanxa cmanei ¢ Haepesom TBY. Hasnauenue, ocobennocmu Hazpesa,
noJyuaemsie c80UCMEa.
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32. Tlogepxnocmuas 3aKanxka cmaetl ¢ 2a30NIAMEHHbIM HA2Pe8OM U CIaell ¢ NOHUMCEHHOU U
pezlameHmupyemori npoKaIueaemMocmsio.

33. Lemenmayus. Cywnocms npoyecca, noiyiaemvie c6OUCMEA, HAZHAYEHUe.

34. Azomuposanue. Cywpocms npoyecca, noiyuaembvie cGOUCMEA, HAZHAYEHUe.

35. Humpoyemenmayus. CywHocmsb npoyecca, noayyaemvle C80UCMEd, HA3HAYEHUE.

36. Mawunocmpoumenvnvle cmanu u cnaagvl. Kiaccuguxayus no xumuueckomy cocmasy,
Kayecmaey, NpOYHOCMU, HA3HAYEHUIO U Op.

37. Mapkuposxka mMawuHOCMpoumenbubvlx Mamepuanos (cmanetl, 4y2yHos, AlOMUHUEsbIX U
MEeOHbIX CNIIAB08)

38. Bausrue yenepooa u nOCMOsSHHbIX NpUMecell Ha C8OUCMEA YeepoOUCmblX CMaiell.

39. Koncmpykyuounwie yenepooucmsie cmanu. Mapxu u ooracmu npumeneHus.

40. Brusrnue ne2upyrouyux 31eMeHmos Ha C80UCMEA KOHCMPYKYUOHHBIX 1e2UPOBAHHBIX CMaell
(0bwue nonodxceHus).

41. Bnusnue Haubonee 4acmo npuMeHsemMblX 1ecupyiouux 21eMeHmo8 Ha c80UCmEa cmalell.

42. Viyuwaemvie yenepooucmole u 1e2upo8anHvle Cmanu 0is 0emaieil MauuH.

43. Cmanu 015 pexcyujeco UHCmpymeRma. yeaiepooucmsie, 1ecuposanuvle, OblCmpopedicyujue.

44. Teepovie cnuaswi. Pesxcywue ceepxmseepovie mamepuansi. Pexcywas munepanrokepamuxa.

45. Kopposuonno-cmoiikue cmanu. [Ipunyunst obecneyenusi KOppo3uOHHOU CMOUKOCMU.

46. Amomunuu u e2o cniaevl. Kiaccuguxayus. /lepopmupyemvie cniagvl, ynpouHsembvie
mepmooopabomxkoi.

47. Antomunuesvle cniasvl: deghopmupyemvle CHAABYL, HE YAPOUHIeMble MepMoodOPAbOmMKOU,
JIUMelHble CNILABbI.

48. Meowv u meounvie cnaasvl. Knaccugurayus meonwvix cniasos. Jlamynu.

49. Bponzvl: cocmas, c8oUCMEA, HAZHAYEHUe.

50. Tuman u eco cnnaswvi. Ceolicmsa, HazHayeHue.

51. Tyeonnaskue memannvl (80abhpam, MoaubOeH) u ux cniaswl.

52. ITnacmuueckue maccol: 8U0bl, CEOUCMEA, NPUMEPDL NPAKMUYECKO20 NPUMEHEHUS.

53. Cmexno: Heopeanuueckoe, opeaHuueckoe, CUmMaiibl, MEMALIUu4YecKue Cmexid.

54. KomnoszuyuonHvle mamepuanvl: NPUHYUN NOIYHeHUs, cmpoenue, ceoticmea. Ilpumepul
KOMNO3UYUOHHBIX MAMEPUAILOB.

[Tpumep Ounera K 3K3aMeHY:

buner Nel:

1. Kpucmannuueckoe cmpoenue Memanios: MeMALIUYeCKUll Mun  C6A3U,  BUObL
KPUCMATUYECKUX A4eeK, uX napamempwl. AHU30mponusi Kpucmaiios.

2. Tepmuueckasn oopabomka. dmanvi mepmooopabomku.

3. Mawunocmpoumenvhvle cmanu u cniasvl. Knaccugurkayus no Xumuueckomy cocmasy,
Kayecmay, NpOYHOCMU, HAZHAYEHUIO U Op.
Kpumepuu oyenku:
[TpuBenens! B pazaene 2

Haumenoganue: tect «ATOMHO-KPUCTAIIINYECKOE CTPOCHHE METAJIIOB
Ilpeocmaenenue ¢ @OC: iepedeHb BONPOCOB I10 pa3zieiaaM IUCIUILUIMHbI
Bapuanmut mecmoa:

1. Hazosume ocHo6Hble npU3HAKU MEMaios.

2. Hazosume 21a6my0 0COOEHHOCIMb MEMANIUYECKO20 MUNA C853U MeHCOY amoMAaMU.

3. B kakux eOuHuyax usmepsaomcs pazmepsl amomos U KpUCMaiiuieckux aieex?

4. Yem 0bvsacHAEemMCA NOBBILUEHHASL INEKMPONPOBOOHOCb Memainog?

5. Kakas uz mpex Kpucmaniuieckux siueex umeem HaumeHovuiyo nromuocms ynakoexu: OL[K,
T'l[K unu eexcazonanvnas?

6. Kakas uz mpex kpucmannuieckux saieex umeem Haubonvuiyro niomuocms ynaxosxu: OL[K,
T'l[K unu eexcazonanvnas?

7. CKonbKO amomo8 NpuxooOumcsi HA OOHY KPUCMALIUYECKYIO AYEUKY Muna 00bemMHO-
YEeHMPUpPOBaHHO20 Kyoa?
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8. Ckonbko amomos npuxooumcsi Ha OOHY  KPUCMALIUYECKYIO — AYelKy  muna
epaneyeHmpuposantozo Kyoa?

9. CKo1bKO amomoe npuxoOumcs Ha 00HY 2eKCAZOHALHYIO KPUCMALTUYECKYIO AYEUKY?

10. Pacnonosxxcume ocHosnvie munvl Kpucmaiiudeckux sauveexk memannosé (OLK, T'IK,
2eKCa20HANbHYI0) 8 NopsdKe Y8eludeHUs KOIU4ecmad oopasyrouux ux amomos.

11. Ymo nonumarom noo norumop@Hvim npespaujeruem?

12. Kax npoucxooum noaumopghroe npespawjerue (mexanuzm)?

13. Kaxue u3 nepeuucieHuvlx Hudjice Memaios umerom noiumoppuvie npespawenus: Fe, Ti,
Al, Cu, Sn?

14. Kakoii uz nepeuucienuvix Hudxice Memaiios ne umeem noaumop@uoix npespaueruti: Ti, Cu,
Sn?

15. Kax usmensiemcs yoenvhwviii 00vem npu noaumopgpuom npespaweruu Feq— Fe;?

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

17. Veenuuusaemcs unu ymenvuaemcs amniumyod Koieobanuti amomos OmHOCUMeNbHO V37108
KPUCAIIUYECKOL peulemKu npu noGvluleHUuY memnepamypul?

18. C kaxum npoyeccom, NpOUCXOOAWUM HA AMOMHOM YPOGHE, C6A3AHO YMeHblieHUe
NPOYHOCMU U Y8euyeHue NIACMUYHOCIU Memallos npu No8bluLeHUU memMnepamypsi?

19. Ymo npoucxooum c memnepamypoi 6 MOMEHM Nnepexooa U3 meepooco 6 HCUOKOe
cocmosHue?

20. Ymo mpoucxooum c memnepamypou 6 MOMEHMm nepexooa U3 HCUuoKo20 6 meepooe
cocmosHue?

21. B kaxom cocmosanuu Haxo0amcs amomul cpazy nocjie pacnideieHus Memania?

22. B kaxom cocmosHuu HAxo0amcs amomvl HUOKO2O0 Memalid, Hazpemo2o 3HAYUMenbHO
blille MOUKU NAAGLEHUA?

23. B kakom coCmosHUU HAX00AMCA AmMoMbl HUOKO20 Memaila npu memnepamype, O1U3Kou
K mouke 3ameepoesanus?

24. Yem obvacHaemcs Haaudue 20pu3oHmanibHol Niowaoky Ha KPUBOU OXIANCOEHUs 80 8peMs
3ameepoesanus memania?

25. Hauunas c kaxoco momenma KpUCmaiiu3yiowuiicss Memal cyumaiom Haxo0auumcs 6
meepooM COCMOSHUU?

26. Hauunasa ¢ Kkakozo MoMeHma Nideawuticsi Memaiil CYumarom HaxoOoauwumcs 8 HCUOKOM
cocmosnuu?

27. Kakoeo kpucmaniuueckoe cmpoenue peaibHo2o Memaina?

28. Kaxue memaninvt mocym o06pa3zoswbl8ams mexcoy coool meepobvie pacmeopvl 3aMeujeHUst C
HeoepaHuyeHHOU pacmeopumocmsio?

29. Ilpu kaxkux ycnosusx Memanivl 00pazyiom meepovle pacmeopbl 3aAMeujeHus ¢
02PAHUYEHHOU PACMBOPUMOCBIO?

30. Kakue snemenmsl Mo2ym oOpazoeuléams ¢ MEMALLIAMU Meepovle pacmeopbl 6HeOPeHUs!?

31. Ilpu xaxux ycnosusx memaiivl He 00pazyiom meepovix pacmeopos eHeOpeHUs?

32. B kakux mecmax Kpucmaiiuyeckou peuwemKu HAX00AMmcs amombvl pAacmeopeHHO20
9/leMeHma npu 00pazos8anuu meepobix pacmeopos HeoOpeHus?

33. B kakux mecmax KpUcCmaiiuyeckou peuwemrku HAX00AMcs amombvl pAacmeopeHHO20
Memanna npu o6pazoeanuy Henpepbi8HLIX MEEPObIX PACMEOPO8 3aMeueHUs?

34. Csoboonoe npocmpancmeo 6 OIL]K-pewemke (bokosvle oxmal’dpuueckue noiO0CMu)
npumepno 6 1,5 pasza menvue, uem 8 I'I[K-pewtemre (6nympennuii 06vem Kyoa). Kaxoii npakmuuecku
SHAUUMDbLU NPOYECC 3a8UCUM OM SMOU pA3HUYbL?

35. Kakue u3 pacmeopenHuix amomos (6HeOpeHHble Ul 3amewjarowjue) CuibHee UCKadcaom
pewemKy, mopmo3sam OUCIOKAYUU U NOBLIUAIOM NPOYHOCTD?

36. Kaxoii uz meepovix pacmeopos obradaem Haudoabuleli NPOYHOCMbIO. MEePOblll PpACMEOp
3ameweHusi ¢ Heo2PaHUYeHHOU PAcmMBOPUMOCTbIO, MEEPObLL PACMEOP 3AMEWeHUs] ¢ 02PAHUYEHHOU
PACmMBOpUMOCMbIO UL MBEPObLUL PACMEOp BHEOPEHUA?
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37. Kakoii uz meepovix pacmeopos obiaoaem HauMeHbuel NPoYHOCMbIo: Meepoblll pacmeop
3ameweHusl ¢ HeO2PAHUYEHHOU PACMBOPUMOCbIO, MEEPObLIL PACMEOD 3AMEWEHUsl C 0CPAHUYEHHOU
PAcmeopumMocmyvio Uil meepoblii pacmeop eHeopeHus?

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

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

40. Kaxoe enuanue na oughghysuio amomoes okaswviéaiom degexmul KpUCMAIIUYeCKOU peuemru
N0 2panuyam 3epex 8 peaibHoOM NOAUKPUCMALIUYECKOM Memaiie?

41. Kax npoucxooum 6 Kpucmaiiudeckou pewiemke ougp@ysus amomos, umerowux oausKue
amommbvie paouycovl ¢ AmMoMamy OCHOBHO20 Memania?

42. Kax eedym cebs amomvl 8 KpUCMALIUYECKOU peulemke Nocie CHAMUS HAspy3Ku npu
ynpyeou oegpopmayuu?

43. B kaxoii pewiemie ne2ye oCyujeCmsisiemcs niacmuieckas oegpopmayus: 8 uoeaivbHoul (be3
Odehekmos) unu ¢ Haruuuem 8aKaHcull, OucioKayull u op.?

44. Ilo Hanpaenenuio Kaxkux niOCKOCMeU KpUCMaiiuyeckou peulemku Haubdonee ae2Ko
npoucxooum nepemewyerue amomos npu oepopmayuu?

45. Kax éedym cebsi amomul 8 KPUCMALIUYECKOU peutemKe npu niacmuieckou degopmayuu?

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

47. B xaxom cnyyae nompebyemcs Oolvbuiee ycunue: HpU pA3pYyUEHUU Memaila nymem
ompuiéa uiu nymem cpeza?

48. Yem obycnosrena anuzomponus peaibHo2o0 memaina?

49. Kakoti mun Kpucmaniiu4ieckou peuemku Habnrooaemcs y o-xcenesa?

50. Kaxoti mun xpucmaniuyeckou peuwiemku Habnooaemcs y y-sicene3a?

51. B kakom memnepamypHom unmepsae Cyujecmsyem o-icene3o?

52. B kakom memnepamypHom unmepsdaie cyujecmsyem y-sicene3zo?

53. Umo obo3nauaem mepmuH «OAUHCHUL NOPAOOK 8 PACNOJIOHCEHUU AMOMOB» !

54. B kakom cocmosHuu HAxX00AmMcs Amomvl MEMAlld, Ha2pemozo Gvlile MOYKY KUNeHus?

55. Ymo maxoe oucroxkayus?

56. Ymo maxoe saxancus?

57. Umo makoe «amom 6 mexncooy3nuu»?

58. B kakux mecmax y peanvbHO20 NONUKPUCIALIUYECKO20 Memaild Habaooaemcs
HaAubOILWAS KOHYEeHmMpayus 0eghekmos peutemxu?

59. Yem obvacuaemcs 0Oonee 6blcOKAs NPOYHOCMb MEEPObIX DPACMBOPO8 GHEOpPEeHUs NO
CPABHEeHUl0 ¢ MmMEepPObLIMU  PACMEOPAMU  3aMeWjeHUss C HEeOSPAHUYEHHOU pPACMEOPUMOCHIbIO
KOMNOHEHMO8 Opyz2 8 Opyze?

60. Ymo maxoe oughghyzua?

61. Kak npoucxooum niacmudeckas oegpopmayus noIUKPUCMATLIUYECKO20 Memania?

62. Kaxoii 6uo 6yoem umems paspyuienue, eciu mpewjuna pacnpocmpansiemcs no panuyam
3epen?

Ipumep Tect Ne 1 «ATOMHO-KPHCTAUIMYECKOE CTPOCHHE, JE(PEKTHI KPUCTAIUTHUECKOTO
cTpoeHus, McribITaHne METaJIJIOB U CILIABOBY

Bapmuanr 1
1. K kakomy muny Kpucmaniiuieckou CMpYyKmypvl OMHOCUMCA NPUBCOEHHAS HA PUCYHKE
9NIeMeHmMapHas AYetka KpUcmaiiuieckou peuemsu?

2. Umo makoe oucnoxauus?
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1. D10 nuHelHbIe 1eheKThl KPUCTAIIIOB, BOSHUKAIOIINE B MPOLIECCE POCTa WM MIACTUYECKOM
nedopManuu.

2. 310 crIOCOOHOCTH OTAENIbHBIX METAJIJIOB 00Pa30BBIBATh PA3IMUHBIE THUIIBI KPUCTAJUTMUECKUX
pEIIEeTOK.

3. DTO ucCIbITaHUE Ha YIAPHBINA U3THO.

4. 3T0 KOppO3Us METAJLIOB.

5. D10 monmuMopdu3M METAIIOB.
3. CnocobHnocms Memanios CONPOMUEIAMbC 80AGIUBAHUIO 8 HUX KAKO20 IUO0 mend, HA3bl8aemcsi.

1. [ImacTuyHOCTHIO.

2. YOpyrocrslo.

3. TBepaocTho.

4. Y napHOi1 BA3KOCTHIO.

5. BpeMeHHBIM COIIPOTHUBIICHUEM.
4. YUmo maxoe 3nemeHmapHas KpUCmaiiuieckas aueuka?

1. Tun KpUCTaNINYECKON PEIIETKH, XapaKTEPHbIH /17151 JAHHOTO XUMUYECKOTO 3JIEMEHTA.

2. MuHuManbHbI 00BEM KPHUCTAUIMYECKOW PEIIeTKH, MPH TPAHCIALIHUUA KOTOPOTO IO
KOOPJMHATHBIM OCSIM MOYHO BOCIIPOM3BECTH BCIO PEIIETKY.

3. Kpucrannuueckas siueiika, cojeprkaiiasi O{uH aToM.

4.be3nedexTHas (3a UCKITFOUEHUEM TOYEYHBIX 1e(DeKTOB) 00JIACTh KPUCTAIUTMYECKON PEIIETKH.
5. Kaxk Hazvieaemcs Oeghexm, 6b136aHHbIU OMCYMCMBUEM AMOMA 8 Y3/le KPUCALIUYECKOU peulemxu?

1. ducnokarusi.

2. Tlopa.

3. Bakancus.

4. Mexy3enbHbIi aTOM.

5. Het npaBUJIBHOTO OTBETA.
Kpurepun oneHku:
[IpuBenens! B pazaene 2

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

1. Jlatb onpexneneHne NOHATHIO «(a3zay.

2. YT0 TaKoe NMepBUYHBIA IEMEHTHUT?

3. Kakas TBepas aza oOpasyeTcs pHu KpUCTAIUIM3ALUH CIUIaBa C COIEPIKaHUEM yTilepoJa
ot 0,5 mo 2,14%?

4. Kakue ¢a3pl IpUCYTCTBYIOT B cIuiaBe ¢ cojepxkanueM 0,5%C npu koMHaTHON
Temreparype?

5. HasBatb (pa3bl, BXozsmIMe B COCTaB jenedypura npu remnepatype Boime 727°C.

6. BrIOpaTh U3 MepeyncIeHHBIX TEPMUHOB T€, KOTOPHIE COOTBETCTBYIOT MOHATHIO «pazax:
KHUJIKUH pacIuiaB, 1ee0ypuT, IEMEHTHUT, GEeppHT, AyCTEHUT, IEPIIUT.

7. Yrto Takoe BTOPUYHBIN [IEMEHTUT?

8. Kakue Qa3pl NpucyTCTBYIOT B KPUCTAIIM3YIOLIEM s CIUIaBe, cojieprkaiieM ot 2,14 o
6,67%C, npu Temriepatype 1147°C?

9. Kakas ¢a3a Bbiaensiercs B ciiaBax ¢ coaepskanuem ot 0,006 no 0,02%C mpu oxnaxxaeHuu
ot 727°C 10 KOMHATHOM TeMnepaTypsI?

10. Kakue cTpyKTypHBIE COCTABIISIOLINE IPUCYTCTBYIOT B CIIaBax ¢ coaepskanueM ot 0,02
10 0,8%C, oXJIaKIEHHBIX O KOMHATHOW TeMITepaTypbl?

11. Vka3zaTh o6nacTb cymiecTBoBaHus (hepputa Ha nuarpamme Fe-FesC (npenenbHbie
TEMIIEPATypbl U KOHLIEHTPALIUU YTIIepo/ia).

12. Yto Takoe TpeTUUHBINA [IEMEHTHUT?

13. Kakwue ¢a3sl IpUCyTCTBYIOT B KPHCTAILTH3YIOMIEMCS CIUIaBe, copeprkarieM ot 2,14 1o
4,3%C, cpa3y nociie 3aTBepaeBaHus pu remmneparype 1147°C?

14. Kakoii nmporiecc mpoucXoIuT B OXJIaxaaroniemMcs criase ¢ coaepxanuem 0,8%C mpu
temneparype 727°C?
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15. Kakwue cTpyKTypHBIE COCTABJISIONINE TPUCYTCTBYIOT B CIUIaBE, cojepskameM oT 0,8 1o
2,14%C, npu koMHaTHOU TeMIiepaType?

16. Ha3zBarh THI KPUCTALTNYCCKON PEIICTKH, BU COSUHEHNS U OCHOBHBIE CBOWCTBA
deppura.

17. [atb onpeneneHue MOHITHIO «CTPYKTYpHAsi COCTABIISIONIAN».

18. Kakwue ¢a3bl IPUCYTCTBYIOT B KPUCTAIUTM3YIOIIEMCS CIIaBe ¢ coaepxkanueM 4,3%C npu
temneparype 1147°C?

19. Kakoii nporecc mpoucxoauT rnpu temmeparype 727°C B oXJ1axJaroIeMcst CIiIaBe ¢
cozepxkanueM yriaepoga B uarepsaie ot 0,02 no 2,14%C?

20. TIpu xakoii TemmnepaType 3aKaHYMBACTCs KPUCTaUIU3AIMsI YyTyHOB?

21. B Kakux CTPYKTYPHBIX COCTABIISIFOIIMX MPUCYTCTBYET PeppuT?

22. BpiOpath U3 TMEPEUUCICHHBIX TEPMHUHOB TE€, KOTOpPbIE COOTBETCTBYIOT MOHSITHIO
«CTPYKTYpHAs COCTABIISIONIAs: )KUAKUHN paciuiaB, Geppur, ayCTeHUT, IIEMEHTHT, JIeAeOypUT, IEPIIUT.

23. Kaxkwue ¢a3bl NpucyTCTBYIOT B KpUCTAILIM3YIOIIEMCS CIuiaBe ¢ conepkanueM 4,3%C
cpa3y mocJe 3aTtBepaeBanus npu temmneparype 1147°C?

24. Kaxwue ¢a3bl NpUCyTCTBYIOT B CIUIaBE ¢ cojepkanueM yriepona 1,5% mpu 800°C?

25. HazBath ¢a3bl, BXOASIIUE B COCTAB JieaeOypuTa mpu temmeparype auxe 727°C.

26. Ha3BaTh THUI KpUCTAIITUYECKON PELIETKH, BUJ COEIMHEHUS U OCHOBHBIEC CBOICTBA
ayCTEHUTA.

27. Ha3BaTh KOHIIEHTpAIMH YTIEpoaa, MPH KOTOPHIX CTPYKTYypa CIJIaBa COCTOUT TOJIBKO U3
IepJIuTa WIK TOJIBKO U3 JieeOypura.

28. Kaxkwue ¢a3bl NpucyTCTBYIOT B KPUCTAJUIM3YIOIIEMCS CIUIaBE C COJIEp>KaHUEeM YIiiepoJia B
nuanasone 4,3-6,67%C npu temnepatype 1147°C?

29. Kakas (haza BbiaensieTcs B CIIaBax ¢ coaepkanuem yriaepoaa ot 0,8 no 2,14% npu
oxnaxaenuu ¢ 1147 go 727°C?

30. HasBatp xapakTepHble CBOWCTBA Je1e0ypuTa.

31. Yka3arp 00J1aCTh CyIIECTBOBAHHS ayCTEHUTA HAa TUarpaMme (TpeienbHbIe TEMIIEPaTyphI
Y KOHIICHTPAIUN ).

32. Yro Takoe nenedyput?

33. Kakue ¢azbl npucyrcTByI0T B ciutase ¢ coaepkanuem 0,01%C npu remnepatype 727°C?

34. Kakwue (ha3pl IpUCYTCTBYIOT B OXJIXKIAIOMIEMCs cIiaBe ¢ coaepxkanuem 1,5%C npu
teMneparype 727°C?

35. Kakas aza kpucrammuzyercst IepBOii U3 KHUIKOTO YyT'yHa C COJIepKaHUEM YTIIepo/ia OT
2,14 no 4,3%C?

36. B Kakux CTPYKTYpHBIX COCTABJISIOIINX MPUCYTCTBYET ayCTCHHUT?

37. Kakoe npespamienue npoucxoaut npu 727°C B nenedypute B poLecce ero
OXJIQXKIeHUS?

38. Kakue (hazbl IpUCYTCTBYIOT B KPUCTAJUIU3YIOIEMCS CILIaBe ¢ coaepkanueM 4,3-6,67%C
cpa3y mocJe 3aTBepaeBanus npu temmeparype 1147°C?

39. Kakwue (azbl npucyTCTBYIOT B cIUIaBe ¢ coaepkanueM 1,5%C nocie ero oxyaaxaeHus 10
KOMHATHOU TeMITepaTypbl?

40. Kakwue cTanu Ha3bIBAIOTCS JOIBTEKTOUIHBIMU?

41. Ha3zBaTh THN KpUCTANIMYECKON PEIIETKU, BUJ] COEMHEHHS 1 OCHOBHBIE CBOMCTBA
LIEMEHTHTA.

42. B xakoii o0iacTv guarpamMmbl (Ipy KaKuX KOHIICHTPAIUSAX YIIIepo/aa) MepiuT
MPUCYTCTBYET KaK CAMOCTOSITENIbHAS CTPYKTYpHAasi COCTABIISIFOLIAs ?

43. Kakwue (ha3pl IpUCYTCTBYIOT B cIuiaBe ¢ cojaepkanueM 0,1%C npu koMHaTHOH
Temneparype?

44. Kaxkas (a3a ((ha3bl) KpECTaUIU3YyeTCs U3 )KUJIKOTO YYT'YHa C COAepKaHUEM yriepoaa
4,3%7?

45, Kakwue ctaayd Ha3bIBAIOTCS 3adBTEKTOMIHLIMU?

46. B KakuX CTPYKTYpPHBIX COCTaBJISIONINX MPUCYTCTBYET IIEMEHTHUT?
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47. B xako# obyacTu AuarpaMMsbl (IpU KaKUX KOHIIEHTPAIUAX YIiiepoaa) Jeaeoypur
MPUCYTCTBYET B CIUIABE KaK CTPYKTYpHAsi COCTaBIISIONIAs?

48. Kakue CTpyKTypHbIE COCTABIISIIOIINE MPUCYTCTBYIOT B ciiiaBe ¢ coaepxanuem 0,8%C
P KOMHATHOM Temneparype?

49. Kakue (a3bl npucyTcTBYIOT B ciuiaBe ¢ conepxkanueM 0,5%C npu remmneparype 750°C?

50. Kak n3MeHsieTcst MpOYHOCTh CTAJIeH C YBEIMUCHHEM COIEp KaHus yriepoaa?

51. HasBaTh KOHIIEHTpAIUIO YIJIepo/ia B CIIaBaX, KPUCTAIN3AIMsI KOTOPhIX HAUUHAETCS C
BBIJICJICHUS] [IEMEHTUTA.

52. Ilpoucxoaut ju BbIAEIEHUE TPETUUHOTO [IEMEHTUTA B 3a9BTEKTUYECKUX YYT'YHaX B
HHTEpBase Temieparyp ot 727 no 0°C?

53. Kakue ¢a3bl mpucyTcTBYIOT B ciuiaBe ¢ conepxkanuem 0,5%C npu remnepatype 727°C?

54. Kakas (aza kpucramum3yeTcst U3 KUIAKOTO Yyr'yHa ¢ CoAepkanueM yriepoaa 4,3-6,67%?

55. Kak uzmensiercst yaapHasi BI3KOCTb € MOSIBIICHUEM B CTaJIM CTPYKTYPHO CBOOOJAHOTO
neMentuta?

56. Ilepeuncnuth (pa3pl, IPUCYTCTBYIOUINE B KEIE30YTIEPOAUCTHIX CIJIaBaX C COJCPKAHUEM
ot 0 1o 6,67%C.

57. IlepeunciauTh CTPYKTYpHBIE COCTABIIAIOLINE, MPUCYTCTBYIOLIUE B JKEIE30yTIEPOIUCTHIX
criaBax ¢ cogepxkanuem ot 0 10 6,67%C.

58. Ha3BaTh CTpyKTYypHBIC IPU3HAKK IEPBUYHOTO [IEMEHTHUTA.

59. Ha3BaTh CTpyKTypHBIEC TPU3HAKK BTOPUYHOTO [IEMEHTHTA.

60. Ha3zBaTh CTpyKTYypHBIC IPU3HAKU TPETHUYHOTO IIEMEHTUTA.

61. Yto Takoe nepaut?

62. Kakyio ¢opmy uMeeT LEMEHTHT B NEpiHTe, OOpa3yrolleMcsi W3 ayCTCHHWTa IIpU
OXJIAXKIEHUU?

63. Kakyro ¢popMy umeeT 1IeMEHTHT B Jiee0ypute?

64. YkazaTh 001aCTh KOHIEHTPALUN Yriepoaa, B KOTOPO Ipy KpHUcTauM3auu odpasyercs
MIEPBUYHBII [IEMCHTHT.

Ipumep Tect Ne 1 «/{uarpamma Fe-FesCy»
Bapmuanr 1

1. lath onpeneneHne NOHATHIO «pa3zay.

1. OnHoOpoJHAsE 4YacThb CUCTEMBbI, oOOJajaronias IMOBEPXHOCTbIO pa3jieda OIpeJeIeHHbIM
COCTABOM, CTPOCHUEM U CBOMCTBAMU.

2. OpHOpoAHAas 4YacTh CHUCTEMbI, OTJIMYAIOIIASACA OT OCTAJbHOW €€ YacTh arperaTHbIM
COCTOSTHUEM.

3. YacTp cucTeMsl, UMEIOIAsl MOBEPXHOCTh pas3zeiia U UMEIOLask COCTaB, OTIIMYAOLIUIICS OT
OCTAJIBHOW YaCTH CUCTEMBI.
2. Yto Takoe MepBUYHBIN IEMEHTHUT?

1. llemeHTnT, BHIIENAIONMICS U3 (eppuTa TpH MOHMKEHHH Temmeparypsl ¢ 727°C 1o
KOMHATHOM.

2. IleMeHTHT, BBIIEISIOLIUICS U3 KUIKOHN a3kl

3. LleMeHTHT, BBLICISIONIMIACS U3 ayCTEHNTA IPH MOHMKEHUH TeMmepaTypsl ¢ 1147 no 727°C.

3. Kaxkas TBepmas ¢aza oOpa3yeTcs mpu KpUCTAIU3AIMK CIIaBa C COAECPKAHUEM yriepoaa OT
0,5 mo 2,14%?
1. ®eppwur.

2. AycTeHMT U Qeppur.
3. AycTeHur.
4. Kakue ¢a3bl MpUCYTCTBYIOT B criaBe ¢ coaepxanueM 0,5%C npu koMHaTHOH Temnepatype?
1. AyCTEHUT U LIEMEHTHUT.
2. AyCTEHUT, IIEMEHTHUT U QEeppHT.
3. ®eppUT ¥ IEMEHTHUT.
5. Ha3Batb (a3bl, BXojs1IKe B cOCTaB JenedypuTa npu remneparype Boime 727°C.
1. AycTeHuT u Qpeppur.
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2. AYCTCHHUT ¥ ICMEHTHT.

3. LlemeHTHT U heppHT.
Kpurepumn oneHku:
[IpuBenens! B pazaene 2

Haumenosanue: Konmponvnas paboma Nel «Daszosevie u cmpykmypHvle npeepaujenus 6 cniage Fe-
FeC»
Ilpeocmasnenue 6 ®OC: nabop sapuanmos sadanuii (40 eapuanmos 3a0anuil)
Bapuanmut 3a0anuii:
3adanue 8

1. Ionv3ysace ouacpammoui cocmosinuil Fe-FeC, onuwume 6ce gazosvie u cmpykmyphoie
npespawenuss 8 cniase ¢ cooepoicanuem yenepooa 1,4% npu oxnasicoeHuu e2o u3 pacniasieHHo2o
COCMOANUS, YKA3A8 NPU INOM MEeMNePamypvl HAYaLAd U KOHYA NPeepaujeHull.

2. Vxaoicume memnepamypy Haepesa (sviute Acl, eviwe Ac3, eviwe AcM) u cnocod
oxaaxicoenusi npu Hopmaauzayuu cmanu ¢ cooepacaruem 0,47% yenepooa.

3adanue 7

1. Ionw3ysace ouazpammoii cocmosnuii Fe-FeC, onuwume 6ce ¢hazosvie u cmpykmypHvle
npespaujenus 8 cniase ¢ cooepacanuem yenepooa 4,0% npu oxnasicoenuu e2o uz pacniagienHo2o
COCMOANUSL, YKA3A8 NPU IMOM MEeMNePamypvl HAYaLa U KOHYA NPespaujeHull.

2.  Vkaosicume memnepamypy uacpesa (viuie Acl, eviwe Ac3, eviuwe Acm) u cnocod
oxXnaNcOeHUsl npu 3aKanke cmanu ¢ cooepacaruem 1,2% yenepooa.
Kpumepuu oyenku:
IIpuseodenvt 6 pazdene 2
Haumenoeanue: Konmponvnas paboma Ne2 « Beibop mamepuanog u pexcumos mepmooopabomiu
8 3A8UCUMOCIIU OM YCNO8ULL pabombl  Oemainell U deMeHMO8 KOHCMPYKYULL: »
Ipeocmasnenue ¢ @OC: nabop eapuanmos 3adanuil (40 eapuanmos 3adanuii)
Bapuanmui 3a0anuii:
Ilepeuens mem KoHmponvbHbIX pabom no oucyuniune «Mamepuanosedenuey

3adanue Ne 1

Buibpams cnocob ghopmoobpazosanus unu uo nonyghadbpuxama, MapxKy Mamepuaia u peicum
MmepMu4ecKol Ui XUMUKO-MepMuueckol obpabomku 01 WNUHOENs, pabomarnue2o 8 YClo8UsX
NPUTLOJCEHUsT KPYMAWEe20 MOMEHmMA, Uu32udarwux Hazpy3oK U U3HOCA NOBEPXHOCMU 6 30He
NOOWUNHUKO8 CKONbdiceHus. Maxcumanvuas moawuna wnunoens 25 um. Tpeboeanus: meepoocms
usHawugaemuix nogsepxnocmetl 56-62HRC, mexanuueckue ceovicmea 6 cevenuu - ap>800 Mlla, 67>650

MIa, 5>6%, KCU>80 [Tnc/cm?.
Q
SN

E’:__-: IS 2 =
3adanue Ne 2
Buibpamo cn0€06 ¢opmoobpazosanus, MapKy mamepuana u 7
PedACUM MePMUYECKOU UNU XUMUKO-MEPMUYECKOL 00pabomKu 0 % ,
08YX8EeHY0BbIX 3Y0UamMbIX Kolec ¢ ouamempamu éenyos 150 u 100 o . 7 —
MM,  m.e. UMEWUX  CIOJCHYIO  opmy ¢ Hamuuuem ™ 7 ]

PA3HOMONWUHHOCTIU. YMO NOBbIUUAEN CKIOHHOCHb K KOPOOIeHUIO

U onacHocmo noseieHuss mpewun npu 3axaike. Maxcumanvuaa monwuna — 30 mm. Tpebosanus:
meepoocmub 3y6bes 56-62HRC, mexanuueckue ceovicmea 6 ceuenuu - op>800 Mlla, or>600 Mlla,
0>10%, KCU>60 [oc/cm?.

Kpumepuu oyenku:

[IpuBeneHs! B pazaene 2

Haumenoganue: 3amura naboparopHoii padore Nel «makpoaHanus»
Ilpeocmasnenue ¢ @OC: BONPOCHI K 3aIKTE J1aOOPATOPHBIX padboT
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Bapuanmut 3a0anuii:

1. Yro Takoe makpoaHaiu3?

2. Ha yeM OCHOBaH METO/1 BBISIBIICHHUSI MAKPOCTPYKTYphI?

3. MexaHu3M BbISBICHUS 1e(EKTOB IIPH MAaKPOAHATIU3E.

4. Yto Takoe MaKpOTEMILIET?

5. Iopsiiok BBIPE3KH MAaKpOTEMILIETa, TPEOOBAHUS K CIIOCOOY BBIPE3KH.

6. BausiHue MecTHOro HarpeBa Ipu BbIPE3KE MaKpOTEMILIETA Fa30BOM PE3KOU WIIH 3JIEKTPOJAOM
Ha pe3yibTaTbl MAKPOKOHTPOJISL.

7. TlogroToBka KOHTPOJIHUPYEMOIl MOBEPXHOCTH MAaKpOTEMILIETa, TpeOOBaHUs K Hel, BHIOOp
croco0a MexaHU4YeCKOi 00paboTKH.

8. Ilopsnok npoBeneHrss MaKpoaHaan3a TOTOBOIO MaKpOTEMILJIETA.

9. Kakme peakTuBBl HCHOJB3YIOTCS JJIs  BBIABICHUA CTPYKTYphl Ha  CTalbHBIX
MaKpOTEMILIETax ?

10. Kakumu cpeactBaMu NpoOU3BOAUTCS OLIEHKAa MAaKPOCTPYKTYPbl M HATUUHS nedeKToB Ha
IIPOTPaBJIIEHHOM MaKpoTeMIuieTe?

11. Kakue ontuyeckue cpeacTBa MOIyT IPUMEHSITHCA PU MaKpoaHaiuze?

12. Kakue neekTbl 1 0COOCHHOCTH CTPOSHHSI CTaIH MOTYT OBITh BBISIBJICHBI IPU MaKpoaHaiu3e?

13. B xakux ciydasx (mocie KakuX TeXHOJOTHYECKHX MPOLECCOB U ONEpaluii) MpUMEHSeTCs
MakpoaHanuz?

14. YTo KOHTpOIMPYETCs IPU MaKpoaHaIU3e npokara?

15. Yto Takoe JUKBaIMsl, HA YEM OCHOBAaH METO/ €€ BbISBJICHUS?

16. Kakue BubI TUKBAIIUU MOKHO OOHAPYKUTH IIPU MakpoaHanuze?

17. Kak BBIIISAUT HA MAaKPOTEMILIIETE OCTATOK YCAIOUHON paKOBUHBI?

18. Kak BBIMISAUT HA MAaKPOTEMIUIETE LIEHTPaIbHasi IOPUCTOCTh?

19. Kak BBITIAAAT HA MAaKpOTEMILIETE OAKOPKOBBIE ITy3bIpU?

20. Yto KOHTpOJIUpyeTCs MPU MAKpOAHAIU3€ OTJIUBOK?

21. YTo KOHTpOIMPYETCS IPU MAKPOAHAIN3E IITAMIIOBOK?

22. YTO KOHTpOJIUPYETCA NP MAKPOAHATIN3€ CBAPHBIX COCTUHEHUN?

23. Yto KOHTpONMpYyeTCs NpH MaKpOaHAIU3€ y JeTajied, MOABEPrHYTHIX MOBEPXHOCTHOM
3aKaske?

24. IlpuBenute NpUMEPHl BBISBICHUS XUMUYECKOW HEOJHOPOJAHOCTH C  IOMOILBIO
MaKpOaHAJIN3a.

25. [IlpuBeaute mpUMEpPHl BBISIBICHUS CTPYKTYPHOM HEOJHOPOAHOCTH C  IOMOIIBIO
MaKpOaHAIN3a.

1. Yro Takoe MakpoaHaIHM3 U3JIOMOB?

2. Jlng Kakux LEeJe U B KAKUX CIy4asiX MPOBOAUTCS MaKpOAHAIN3 U3JIOMOB?

3. Kakumu cpeacTBamMu MpOU3BOINUTCS UCCIEA0BAHUE CTPOEHUS U3JIOMOB?

4. Kaxue e eKThl 1 OTKIOHEHUSI MOTYT OBITh Ha/I€’KHO BBISIBIICHBI [TPU MAaKPOAHAIIN3€ U3JIOMOB?

5. KakoBbl BHEIIHNME TPU3HAKU XPYIKOTO U BSI3KOTO pa3pylieHus?

6. KakoB IyTh pacipoCTpaHEHUs TPELUHBI IPU XPYIIKOM U BSI3KOM pa3pyLIEHUN?

7. Kak ompenenuTs Hayano paspylIeHUs W HANpPaBIE€HUE Pa3BUTHS TPEIIMHBI MPU XPYNKOM
paspyleHun?

8. KakoBbI BHEIIHNE IPU3HAKU MEKKPHUCTAIITNYECKOTO U TPAHCKPUCTAIIINYECKOTO U3JIOMOB?

9. Pacnonoxure cnenyroniye BUABI H3JIOMOB B IOPSAAKE YMEHbBIIEHUS IJACTHUYHOCTHU:
KaMHEBU/IHBIN, BOJIOKHUCTBIN, KPUCTATUIMYECKHI.

10. B kakux ciay4yasx NpU paspylIeHUU TpPELIMHA PacHpOCTPAHAETCS IO TpaHMIIAM 3€pEH
(MeX3epeHHBI H3JI0M), 1O 3epHaM (BHYTPU3EPEHHBIH H3JIOM), IO 3€pHAM U HUX TpaHHUIaM
(cMemmaHHBINA U3TT0M)?

11. KakoBbl OCOOEHHOCTH CTPOEHHSI HM3J0Ma MpPH MOCTENEHHOM Pa3BUTUU TPEIIHUHBI (IIPU
YCTaJIOCTHOM HU3J10ME)?

12. Ha3oBuTe xapakTepHble 0COOEHHOCTH M MPUYUHBI 00pa30BaHUs KAMHEBHIHOTO H3JI0Ma?

13. KakoBbI XapakTepHble 0COOEHHOCTH U IPUYMHBI 00pa30oBaHus MU(EPHOTO U3oma?

14. Yro Takoe BOJIOKHUCTBIN U3JIOM?
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15. KakoBa miacTH4IHOCTH y cTaiu ¢ (aphOpOBHIHBIM U3JIOMOM (BBICOKAS WIJIH HU3KasT)?

16. YUro takoe (appopoBuaHbIil n3m0M?

17. KakoBa ynapHasi BS3KOCTb Y CTaJI ¢ KAMHEBUIHBIM U3JIOMOM (BBICOKAsI MM HU3Kast)?

18. KakoBa miiacTUHYHOCTD Y CTalIM ¢ KAMHEBUIHBIM U3JI0MOM (BBICOKAsi MJIM HU3Kas)?

19. KakoBa npo4yHOCTh y cTayu ¢ papPOopoBUIHBIM U3JIOMOM (BBICOKAS UM HU3Kas)?

20. KakoBa miacTUYHOCTb Y CTaJIA C BOJIOKHUCTBIM M3JI0MOM (BBICOKAsi MJIM HU3Kas)?

21. KakoBa ynapHast BSI3KOCTb y CTaJIA C BOJIOKHUCTBIM U3JIOMOM (BBICOKAsI MJIM HU3Kas)?

22. OnMHAKOBHI JIU CBOMCTBA B Pa3IMYHBIX HANIPABICHUSAX Y CTAIHU C MUPEPHBIM U3TOMOM?

23. Kakoii xapaktep paspylieHHs (XpYNKAW WIH BS3KUKW) HMEIOT CJIACAYIOIIHE H3JIOMBI:
BOJIOKHUCTBIN, KAMHEBHIHBIH, MU EPHBIN, KpUCTAIUTHYECKHUH, pappopoBuaHBII?

24. PacnojioXuTe CIEIYIOUIME BHUJBI HU3JIOMOB B TMOPSAKE BO3PACTaHUS TPOYHOCTH:
dhaphopoBUIHBIN, KPUCTAUTUYECKUM, KAMHEBHTHBIH.

25. PacnoynioxuTe CleAyroniiue BHABI M3JIOMOB B MOPSJIKE BO3pACTaHUS YJApHOW BS3KOCTH:
BOJIOKHHUCTBIHM, KAMHEBHUIHBIH, KPUCTAIIMYECKUM, KPYITHOKPUCTAJUTMYECKUH.
Kpumepuu oyenkxu:
[IpuBenens! B pazuene 2

Haumenoeanue: 3amura nadopatopHoii padote No2 «MUKpoaHaTH3»
Ilpeocmasnenue ¢ @OC: BOTIPOCH K 3aLIUTE JTA0OPATOPHBIX paboOT
Bapuanmut 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 oyenxu:
[IpuBenens! B pazaene 2

Haumenosanue: 3amura gadopatopHoii padote Ne3 «OnpeneneHue TBepAOCTH
Ilpeocmasnenue ¢ @OC: BONIPOCHI K 3aITUTE JIAOOPATOPHBIX PabOT
Bapuanmui 3a0anuii:
1. Yto Takoe uyryH?
. Yro takoe Oenblif uyryn?
. Uto Takoe cepbiit 4yryH?
. UTo Takoe BbICOKOMPOYHBIN YyryH?
. Uro Takoe KOBKUI uyyryH?
. UTto Takoe 1nojoBUHYATHIA YyTyH?
. Uro Takoe (heppUTHBII YyTryH?
. UTto Takoe nepauTHbIA YyTyH?
. Uro Takoe (heppUTO-TIEPIUTHBIN UyryH?

10. YUTo Takoe MeTaJuinuecKas OCHOBA 4yryHa?

11. Yro Takoe rpadut?

12. Yro Takoe neneOyput?

13. Kakue cTpyKTypHBIE COCTaBISIOLIME MOTYT IPHUCYTCTBOBATh B MUKPOCTPYKTYpe OEIbIX
YyT'yHOB?

14. Kakue cTpyKTypHbIE COCTaBISIOLIME MOTYT MPUCYTCTBOBaTb B MHUKPOCTPYKTYpPE CEpBIX
YyT'yHOB?

15. Kakue CTpyKTypHbIE COCTABJISIOIIME MOTYT IPUCYTCTBOBaTh B MHKPOCTPYKTYpE
MOJIOBUHYATHIX YYT'YHOB?

16. Kakue CTpyKTypHbIE COCTaBJISIOIIME MOTYT IPUCYTCTBOBaTh B MHKPOCTPYKTYpE
BBICOKOIIPOYHBIX YYTYHOB?

17. Kakue CTpyKTypHbIE COCTABJISIOIIME MOTYT IPUCYTCTBOBaTh B MUKPOCTPYKTYpE KOBKHX
YyT'yHOB?

18. Kakyro cTpyKTypy UMEIOT Oelible UYT'yHBI C coJiepKaHueM yriaeposaa ot 2,14 1o 4,3%?

19. Kakyto cTpyKTypy UMEIOT OeJible UyTyHBI ¢ cofepkanueM yraepona 4,3%?

20. Kakyto cTpyKTypy UMEIOT Oelble UyTyHbI € coJiep:kaHueM yriepoaa ot 4,3 1o 6,67%7?

21. Kak u3MeHs0TCs CBOMCTBA OEI0ro UyTryHa ¢ YBEIMUEHHUEM CO/IepKaHus yriepoaa oT 4,3 110
6,67%"7?

22. Ha3oBuTe MHTEpBaJI COAEP)KAHUSA YIJIEPOAA B YYI'yHax, CTPYKTypa KOTOPBIX COCTOMT H3
nepinTa u eaedypura.

Kpumepuu oyenku:

[IpuBenens! B pazaene 2

O 0N L B W

Haumenoeanue: 3anuta nabopatopHoit padore Ned «/Inarnoctrka neexToB, BCTpEUAIOIIUXCS
B MallIUHOCTPOUTEILHOM IIPOU3BOIACTBE)
Ilpeocmagnenue ¢ @OC: BONPOCHI K 3alUTE J1aOOPATOPHBIX 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 pazaene 2
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2. Kpurtepuu v mkajabl OeHUBAHUSA

JUJis KOHTPOJBHBIX MEPONPUSATUI (TEKYIIEro KOHTPOJS) YCTaHABIMBAETCS MUHUMAIbHOE U
MaKCUMaJIbHOE KOJIMYEeCTBO OalioB B COOTBETCTBMM ¢ Tabnmuei. KoHTpoibHOE Mepomnpusitie
CUMTAETCS MPONUICHHBIM YCIIEIIHO NP YCIIOBUU Ha0opa KoJM4yecTBa 0a/UI0B HE HIKE MUHUMAIIbHOTO.

Pesynprar 00yueHHs 10 AMCHUIUIMHE CYUTACTCS JOCTUTHYTHIM IPU YCIIEITHOM IPOXOXKACHUU
00y4aromuMcs BCeX KOHTPOJIbHBIX MEPONIPUATHI, OTHOCALINXCSA K JTAHHOMY pe3yJbTaTy 00y4YeHHUsI.

Pazoenwt Konuuecmeo dannos
Dopma konmponsn :

OUCUUNTTUHDL min max
1 3amura na6opatopHoii pa6ots Nel 5 10
2 TECTHPOBaHUE 10 pa3zaery «Kpucrammmieckoe CTpOCHNE METAIIIOB U 5 10

CIUTaBOBY. 3amuTa 1abopaTopHoi paboTsl No2
3 TECTHPOBaHUE 10 pa3uery «Kpucrammmieckoe CTpOCHNE METAIIIOB U 5 10
CIIIIABOBY.
4 TectupoBaHme 1O pa3nery 5 10
JmarpamMma «Kene3o0 — yriaepom.

5 3amura JlaGoparopHoii paGote Ne3 5 10
6 Konrponsuas padora Nel 5 10
7 3amura 1a6opaTopHOi paboThl Ned 5 10
8 KourposbHas pa6ora Ne2 5 10
OKk3aMeH 10 20

Hroro 50 100

[lpr oueHWBaHMM pE3yJbTATOB OOYYEHHUS IO TUCHHUIUIMHE B XOJ€ TEKYIIETO KOHTPOJIS
YCIIEBaEMOCTH  MCIIOJIB3YIOTCSI  CIEAYIOIIME KpPUTepUH. MUHUMaIbHOE KOJIMYECTBO OaiioB
BBICTABJIIETCS 00Yy4arOIIEMYCs IIPU BBIIIOJIHEHUH BCEX MOKa3aTesell, 10MyCKaloTCsl HECYIIECTBEHHBIE
HETOYHOCTH B U3JI0)KEHUU M OOPMIICHHH MaTepHaa.

Haumenoesanue,
Iloxazamenu évicmagienus MUHUMANbHO20 KOTUYUECEA OAN108
0bo3nauenue
JlabopatopHasi paboTa BBIMOJIHEHA B MTOJHOM 00bEME;
TlaBonaTopHast IIpencraBieH OTYET, COACPXKAIIMNA HEOOXOMUMBIC PACUYCTHI, BBIBOIBI, O(POPMIICHHBIA B
pa60Tpa p COOTBETCTBUU C YCTAHOBJICHHBIMU Tpe6OBaHI/IHMI/I;

[IpomeMOHCTpUPOBaH YAOBIETBOPUTENBHBIN YPOBEHb BIIAJICHUS MaTepHalioM MpPH 3allUTe
11a00paTopHON paboThI, TAHBI TPABHIILHBIE OTBETHI HE MeHee uyeM Ha 50% 3aJaHHBIX BOMPOCOB

IIporeMOHCTPUPOBAH YIOBIETBOPUTEIIbHBIN YPOBEHD BJIAJICHUS MAaTEPUAJIOM.

KonTponbnas pabota .
P P ITpaBuibHO pemeHo He MeHee 65% 3aganuii

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

YerHbli onpoc
[TpoeMOHCTPHPOBaHBI 3HAHUSI OCHOBHOTO Y4€OHO-IIPOTrpaMMHOT0 MaTepHaia

Tect [TpaBunbHO pemeHo He MeHee 50% TecTOBBIX 3aJaHuI

HTorosas olieHKa BBICTABISETCS C HCIIOJIb30BAaHUEM CJ'IC,I[YIOH_IGI‘/’I IIKaJIbI.

Ouenka Haopano 6annos
«OTIIMYIHOY 90-100
«XOpOoILIOY 80-89
«YHOBJIETBOPUTEIILHOY 64-79
«HEYIOBJIETBOPUTEILHO) Menee 64
Ecnmu cymma HaOpaHHbIX OamioB MeHee 64 — oOydvaromuiics He JOIMycKaercs [0

MMPOMEKYTOUYHON aTTECTAIu (0 HK3aMeHa).
Buner k sk3aMeHy BKIIOYAeT 2 TEOPETUUECKUX BOIPOCA U MPAKTUUECKOE 3a/JaHHE.
[TpomexxyTouHasi aTTecTanus MPOBOAUTCS B (pOpME YCTHOTO ONpOca U MPOBEPKH 3aJaHMUsI.
Bpewms Ha noarorosky: 60 MUHYT.
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Ouenka

Kpumepuu oyenku

«OTJIMYHO»

OOyuaromuiicss mokas3ajl BCECTOPOHHEE, CUCTEMAaTHUECKOE U TIIyOOKoe
3HaHWEe y4yeOHOro MaTepuaya, IPeIlyCMOTPEHHOIO MPOrpaMMOH,
YMEHUE YBEPEHHO IPUMEHATh HA MX IPAKTHKE IIPU PELICHHUM 3a1ad
(BBIIOJIHEHUU  3aJjaHUi), CHOCOOHOCTh IOJHO, NPAaBWIBHO MU
apryMEHTHPOBAHO OTBEYATh HA BOMPOCHI M JIeNaTh HEOOXOAUMBIE
BbIBOZIbI. CBOOOJIHO MCIOJB3YET OCHOBHYIO JIMTEPATYpy U 3HAKOM C
JIOTIOJIHUTEIIbHOM JINTEpaTypOi, pPEKOMEHI0BAHHOM ITPOrpaMMOit

«XOpOoIIo»

OOyyarommuiicsi mokasay MMOJHOE 3HaHHE TEOPETHYECKOro MarepHaia,
BJIaJICHUEC OCHOBHOI JIUTEPaTYpOil, PEKOMEHIOBAaHHOW B IPOTrpaMme,
YMEHHE CaMOCTOSTEIBHO peIIaTh 3aJauyd (BBINOJNHATH 3aJIaHMs),
CIIOCOOHOCTh apryMEHTHPOBAaHO OTBEYaTh Ha BOMPOCHI M JeaTh
HEOOXOIMMBIC  BBIBOJABL,  JIONYCKAeT  COMHUYHBIC  OIIMOKH,
UCIIpaBIIsieMble  TIOce 3amedaHus mpemnoxaBarens. CrocoOeH K
CaMOCTOSITEJIbHOMY MOIOJHEHUI0 W OOHOBIICHUIO 3HAHUI B XoOje
JanpHeimeil yaeoHoi padboTsl 1 mpoecCHOHATBHOMN 1A TeIbHOCTH

«YZOBJIETBOPUTEIILHO

OOyuarouuiics AeMOHCTPUPYET HEMOJIHOE UIIH (hparMeHTapHOe 3HaHKE
OCHOBHOT'O Y4eOHOT0 MaTepHaia, JOMyCKaeT CyIIeCTBEHHbIE OIMOKU B
€ro M3JI0KEHHUHU, UCIBIThIBACT 3aTPYAHEHUS U JOMYCKAeT OILIMOKHU MpH
BBIIIOJTHEHUM 3aJlaHuil (pEIlleHUuH 3ajad), BBINOJHSAET 3aJaHHUE IpU
MOJICKA3Ke IperoaaBaTelis, 3aTpyAHsaeTcs: B (POPpMYIHMPOBKE BHIBOIOB.
Bnageer 3HaHMEM OCHOBHBIX  pa3felioB, HEOOXOAMMBIX  JUIS
JanpHeimero o0y4eHus, 3HAKOM C OCHOBHOH M JIOMOJHUTENIbHOU
JIUTEPATYPOU, pPEKOMEHIOBAHHON TPOrpaMMOii

«HCYOOBJICTBOPUTCIIBHO»

OOyuarouuiics Ipyu 0OTBETE IEMOHCTPUPYET CYLIECTBEHHBIE IPOOEIbI B
3HAaHUSIX OCHOBHOT'O YU4eOHOTO MaTepHaia, JOIycKaeT rpyObie OmnOKu
B (OpPMYJIMPOBAHUU OCHOBHBIX MOHSATHHA M INPHU PELIEHUH THUIOBBIX
3aja4 (MY BBITIOJHEHUH TUTIOBBIX 33JJaHNI ), HE CIIOCOOCH OTBETUTH Ha
HaBOJAILLME  BOINPOCHl  IPENOJABATEIS. Onenka  craBUTCA
oOydJarmuMcsi, KOTOpble HE MOTYT MpPOJOIKUTh OOy4YeHHE WIH
HOPUCTYIIUTh K NPOPECCHOHATBHON JEeATETbHOCTH MO OKOHYAaHUHU
00pa30BaTEeNbHOTO YUYPEKIACHUSI 0€3 JONOJHUTENbHBIX 3aHATUH I10
paccMaTpuBaEMON JUCIUIUINHE
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