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AHHOTaI_[I/ISI K JUCHUIIJIMHE

Haszeanue oucyuninunsl

MarepuajioBeicHHE

Hanpaenenue (cneyuanvnocms)
nO020MoOBKU

15.03.05 - KoHCTpyKTOPCKO-TEXHOJIOTHYECKOe oOecrieueHre
MAalIMHOCTPOUTCIIbHBIX ITPOU3BOACTB

Hanpaenennocmso
(npodhunv/npozpamma/cneyuan
uzauus)

Texaomorus MalIrMHOCTPOCHUS

Mecmo oucyuniunol

O6s13aTenbHas yacth bioka 1. Jlucuuniauasl (MOysH)

Tpyooemkocms (3.e. / uacwt)

5 3.e./ 180 gacos

Lenv uzyuenun oucyuniunul

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

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

(ocHnoeHble pazdenvl u memot)

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

Dopma
ammecmayuu

HPOMEIHCYMOUHOTL

DK3aMeH




1. Henn u 3aga4y JMCHUIIIHHBI:

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

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

2. Inanupyemble pe3yJbTaThl 00yUeHHUs
B pe3ynbraTe ocBO€HUS AMCUUILIIMHBL y CTYJEHTA JIOJKHBI ObITh C(hOPMHUPOBAHbI
3HaHus, npuodpeTaemMbie B X0/1¢ OCBOCHUS AN CUMILIMHBI

Ne i/t 3nanus
1. Ou3NYECKyI0 CYIIHOCTh SIBIICHUH, NPOUCXOAIIAX B MaTrepHajaX B YCIOBHIX
MPOM3BOJICTBA M OKCIUTyaTallMd M3JEIHH W3 HHX IOJ BO3JCHCTBHEM BHEIIHUX
(hakTOpOB.
2 OcCHOBHBIE 3aKOHOMEPHOCTH, JCHCTBYIONIHE B TNPOIECCE KOHCTPYHPOBAHUSA U
MIPOEKTUPOBAHHS MAIIUHOCTPOUTEIBHBIX H3CIIHIA.

YMeHI/Iﬂ, npuoﬁpeTaeMble B X01€¢ 0OCBOCHUSA JUCHUIIJINHBI

Ne /i1 Ymenus
1 BreiOupaTs MaTepuanbl, OICHHBATh W IPOTHO3UPOBATH IIOBEJICHUE MaTepHalia |
MPUYMHBI OTKA30B TPOJYKIIMH OT BO3JACUCTBUSA Pa3IMYHBIX AKCIUTyaTaIl[MOHHBIX
(hakTopoB.
2 [IpuMeHSTh eCTECTBCHHOHAYYHBIC 3HAHMS I KOHCTPYMPOBAaHUS W IPOCKTHBIX

pacucToB PI3I[€J'IPII>1 MalllMHOCTPOCHMUS.

Haanm, npnoﬁpeTaeMble B X01€¢ 0CBOCHUSA JUCHUIIJIMHBI

Ne i/t HaBbiku
1 Hapbikamu BbIOOpa BapHaHTOB PAIlMOHAJIBHOIO HCIIOJIL30BAHUS CHIPHEBBIX U
SHEPreTHYECKUX PECYPCOB B MAIIMHOCTPOECHUH.
2 HaBbikaMy KOHCTPYMPOBAHHS W IMPOEKTHBIX PACUYETOB H3JECIUM MAalIMHOCTPOCHHUS,

OIIPCACIICHUS ITPON3BOJACTBCHHBIX 3aTparT.

Komnerenuuu, npuodperaemMbie B X0/1€ 0CBOEHUSI AN CUMILIMHBI

Komnerennun Nugukaropsl 3HaHudA Ymenuss |HaBblku

OIIK-1. Criocoben OIIK-1.1. ®mugeckyro CyImHOCTh

TIPUMEHSITD SIBIICHUH, IPOUCXOISIIHX B
MaTepHanax B YCIOBUSIX MPOM3BOACTBA 1

COBPEMCHHbIC Y 3KCIUTYyaTAlUK U3JCIUI U3 HUX TI0]]

SKOJIOTUYIHBIC U BO3/IeHCTBIEM BHELIHUX (PAKTOPOB

0€30TaCHBIC METO/IbI OIIK-1.2. BeI6upaTh MaTepHasl,

parroHaIBLHOTO OLIEHUBATh U MPOTHO3UPOBATH

HCIIOIB30BAHMS TIOBE/ICHNE MaTepHala 1 P THHbI 1

CHIPBEBBIX I OTKa30B MPOIYKIIHU OT BO3CHCTBHUS
Pa3IMYHBIX YKCIUTYaTAI[MOHHBIX

SHEPTreTUUECKUX (baxTopoB

peCypCcoB B OIIK-1.3. HaBrikamu BEIOOpa

MallIMHOCTPOCHHUHU BapHaHTOB PallMOHAIIBHOIO 1
HCIOJIb30BAHUS CHIPHEBBIX U




OHEPICTUYCCKUX PECYPCOB B
MalllMHOCTPOCHUN

OIIK-5. Crioco6en
MCIIO0JIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOLINE B
nporecce
H3TOTOBJICHUS
MAaIIMHOCTPOUTEIBHBIX
u3enuii  TpedyemMoro
KauecTBa,  3aJJaHHOTO
KOJIMYECTBA npu

HaMMCHBIINX 3aTpaTax
00I111eCTBEHHOTO TPY/Ia;

OIIK-5.1. OcHOBHBIE 32aKOHOMEPHOCTH,
JIeHCTBYIOIIKE B MIpOLIECCe
KOHCTPYHPOBAHUS U IPOSKTHPOBAHMS
MaIIMHOCTPONUTEITBHBIX M3ISITHH.

OIIK-5.2. [IpumensTs
€CTECTBEHHOHAYYHbIE 3HAHUS IS
KOHCTPYUPOBAHUSI U TIPOEKTHBIX
pacyeToB U3/IeNuil MAaIIMHOCTPOEHHUS.

OI1IK-5.3. HaBsikamMu
KOHCTPYHUPOBAHHUS U MPOSKTHHIX
PAacYeTOB U3CITHA MAIIMHOCTPOCHHUS,
OIpEeJICIICHUS IPOU3BOICTBEHHBIX
3aTpar.

3. MecTo qucuumiaunsl B crpykrype OOII
JlucuumninHa OTHOCUTCS K 4aCcTH 00s13aTeNNbHBIX AUCHUIUTMH bioka 1 «/lucuuniuuel (MOIYIIN)».
JlucuuiuinHaa u3ydaeTcst Ha 2 Kypce BO 2 ceMecTpe.

N3ydyenne aucuumianHbl 0a3upyeTcss Ha 3HAHUSAX, YMEHMUSX M HaBbIKaX, MOJYYEHHBIX MpU
OCBOEHHUU AUCUMIUINH (Moaynel): dusnka, Xumusi, TexHOI0rus KOHCTPYKIIMOHHBIX MaTEpUaJIOB.

[lepedyeHp MoOCIEqYIOMMX JUCIUIUIAH (MOJIYJICH), [UIT KOTOPhIX HEOOXOAMMBI 3HAHUS, YMEHHS
Y HaBBIKK, GOpMHUpYEMbIE TaHHOW YIE€OHOU AUCITUTUITMHON (MO TyieM): Pe3anne MeTaioB U pexynui
uHCTpyMeHT; OO0OpyHOBaHUE MAIIMHOCTPOUTEIBHBIX TPOM3BOJCTB; TEXHOJIOTHYECKas OCHACTKA;
TexHOIOT s MaIIMHOCTPOCHHUSL.

4. CTpyKTYypa U cojiepKaHue THCHHUIIHHbI
4.1. CTpyKkTypa IMCUUNIHH

<
Paznen - Pacnpenenenne Tpyn0eMKOCTH pa3ziena
No AUCIATUIAHBL. § qE( 5 (B yacax) 1o BuJaM yueOHOH paboThI Cozeprane
/o Popma . 7 3 2 CaMOCTOSATEILHOM paboThI
TPOMEKYTOIHOU 5% | O KOHTAKTHAs
Q
aTTecTalun 2 oK p | a6 | KUA CPC
1 2 3 4 5 6 7 8 10 11
Kpucrannuueckoe
CTpoeHHe [1] ctp. 4-25, [5] cTp. 7-46
1 | Meramwios. 18 4 4 ) 4 i 10 MOJrOTOBKA K J1a00paTOpHOH
Hedopmarus u pabote Nel
paspyleHue
METaJUIOB.
[1] crp. 25-54, [2] cTp. 32-66
MexaHH4eckue MOJrOTOBKA K
2 CBOHCTBa 18 4 4 ) 4 ) 10 JlabopatopHoii padore Ne2
METaJUIOB U TectupoBaHuUIo MO pa3eny
CILTaBOB. «Kpucrammyieckoe ctpoeHne
METaJUIOB M CITABOBY.
3 [2] ctp. 83-92, [5] crp. 68-82
CInaBBl METAIIIOB 18 4 4 - 4 - 10 [Moaroroska k 1abopaTopHOi
pabote Ne3
4 [1] eTp. 62-89 moaroroBka k
JuarpaMmel. naboparopHoi padore Ned
Kpucramnmmzanus 18 4 4 - 4 - 10 TectupoBaHuIO 10 pa3gemny:
METaJIOB. Juarpamma «kenezo —
YLIEpOI.




5 [MoaroroBka k abopatopHOH
Hedextor 18 4 4 - 4 10 pabote Ne5
6 | Bumer
(T)%p};gs:;flon [1] erp. 90-139 moaroroBka
P ’ 18 4 4 - 4 - 10 JlabopaTopHoii pabote N6
XUMHKO- o
KonTponbHoii padore Nel
TepMHYeCcKas
00paboTKa.
! Cranu u cIuaBbl. [1] c;ggggji%T[oz]}K(:i' 90-
MapxkupoBka 18 4 4 - 4 - 10 Are
. JlabopaTopHoii pabote No7
cTajiedl u CIIIaBOB. .
KonTponbHoii pabore N2
8 | Ilomumepsr n
KOMITO3UIIMOHHBIE 18 4 4 - 4 - 10 [1] ctp. 231-29% [OArOTOBKA
K JadopaTopHOi padote Ne8
MaTepuaIblL.
9 DK3aMmeH 0,4 4 - - - 0,4 -
Hroro: 4 32 32 0,4 80
B TOM YHCJI€ YaChI
KoHTpoIst 35,6
4.2. Conepxanue pa3aesioB Kypca u GopMHPYeMbIX B HUX KOMIIeTeH it
N Pa3nen Koabl
0
. /;l AHCIHUIIIHHBI KomneTeHuu U | 3Hanua | Ymenus | HaBbixkn ®Dopma KOHTPOJIS
HHINKATOPOB

1 Kpucrannmueckoe crpoeHne OIIK-1 3ammra 1a60paTOPHOI
metamios. Jedopmanus u 1 1 pabotsr Nel.
paspyleHre MeTaJlJIoB.

2 OIIK-1, OIIK-5 TectupoBaHue 1Mo

pazzeny
MexaHuuecKue CBOMCTBa «Kpucranueckoe
1,2 1 1 CTPOCHHE METAIIIOB U
METaJUIOB U CIUIABOB. CILIABOBY.
3amuTa 1ab0paTOpHOM
paboTbr Ne2.

3 CIu1aBbl METAJLIIOB OIIK-1, OIIK-5 1 2 1 3awmra 1a60paTOPHOIA
(KOMIIOHEHTHI CTIIABOB). paborsr Ne3.

4 OIIK-1 TectupoBaHue Mo

pazzeny:
Huarpammer. Kpucrammmsanus 1 Jlnarpamma «Keneso —
METaJUIOB. YIIIepomy.
3amuTa 1a00paTOpHOI
pabotbr Ne4.

5 OIIK-1 3amura 1a60paTOpPHOI
Aedpexrer 1 1 paboThl NeS.

6 OIIK-1, OIIK-5 3arura 1a60paTopHO
Bunpr Tepmuraeckoit 00pabOTKH. pabotsr Neb.
XUAMHUKO-TEepMHUIECKAs 1,2 1,2 1,2 KourponbHas padora
obpaboTka. Nel

7 Crami ¥ crutasbi. MapkupoBKa OIIK-1, OIIK-5 KonTponpHast pabora .NE_>2

. 2 1,2 2 3ammura 1a60paTOpHOM
CTaJIel ¥ CIUIaBOB.
pabotbr Ne7.
8 [ommmeps! ¥ KOMIO3HUITHOHHBIC OIIK-1, OIIK-5 3amuta 1a60paTOpPHOM
1,2 1,2 1,2 60b1 No8
MaTepHaJbl. paboTb Neg.
4.3. HaumeHOBaHHe TeM JIEKIH, UX cofep:KaHHe H 00beM B yacax
N Ne pasnena HaumeHnoBanue JieKuui Tpynoem-
n/n JTUCHHUIIMHBI KOCThb (4ac)
1. 1. Kpucrammmaeckoe ctpoenne Meraiios. Jledopmarys u pa3pymeHne 4
METaJLIOB.
2. 2. MexaHH4YeCKHE CBOMCTBA METAJIJIOB U CIJIABOB. 4
3. 3. CrutaBel MeTaJIIOB (KOMIIOHEHTHI CILUIABOB). 4
4. 4. Juarpammel. Kpucraniusanus MeTasios. 4
5. 5. HedexTsr 4




6. 6. Buyel Tepmudeckoii 00paboTku. XUMHKO-TepMHYEcKasi 00paboTKa. 4
7. 7. Cranu u crassl. MapKUpoBKa CTalell U CIIaBOB. 4
8. 8. [Tonumeps! 1 KOMITO3UITMOHHBIE MaTEPUAIIBL 4

Bcero 32

4.4. HamMeHOBaHMe TeM NMPAKTHYECKUX 3aHATHIA, X COJep:KaHNe U 00beM B yacax
lpakmuueckue 3anamus y4eOHbIM NIAHOM He NPeo0yCMOMPEHb.

4.5. HaumeHoBaHue TeM J1a00paTOPHBIX padoT, MX coJep:KaHue U 00beM B Yacax

Ne Ne paznena Tpynoem-
e HaumenoBanue 1adopaTopHbIX padoT KOCTh
(4ac)
1 1 ATOMHO-KPUCTAITTMYECKOE CTPOCHHE METAIIIOB 4
2. 2. MukpoaHanu3 (craieit). 4
Mukpoananu3s (4yryHOB).
3. 3. MakpoaHaiiu3 CCIIEI0BAHNUE H3JIOMOB 4
4. 4. OrnpejiesieHre TBEPJIOCTH. 4
5. 5. JlnarpaMma «oKeJIe30 — yriiepo1» U PABHOBECHBIE CTPYKTYPBI 4
CTaJIell ¥ YyT'YHOB
6. 6. JlnarHoctuka 1e(eKTOB. 4
7. 7. HccnenoBanue BIIHSIHUS peKUMa YIIPOYHSIOIIEH 4
TEPMUYECKON 00pabOTKH HA CTPYKTYPY M CBOWCTBA CTajei
8. 8. ITepBUYHbIE ¥ BTOPUYHBIC TEPMOIIIACTHIHBIC MATEPHAITBI 4
Bcero 32

5. OueHoYHbIe MATEPHAIBI I TeKYLero KOHTPOJIsl yCIeBaeMOCTH W MPOMeKYTOYHOM
aTTecTaluu Mo AMCUMILINHE

J1J1 KOHTPOJIS pe3y/IbTaTOB OCBOEHUS IUCHUTUIMHBI TPOBOASITCS:

— TECTHUPOBaHUE:!

1. «Kpucrannuueckoe CTpO€HHE METAJIOB U CILJIABOBY

2. lnarpamma «Keneso — yriepoay.

— KOHTPOJIbHBIE PaOOTHI:

1. Kontpounbnas padota Nel «®a30Bble U CTPYKTYpHbIE PEBPAILICHUS

2. KontponsHas padorta Ne2 «Onucanue CBOHCTB CILJIaBOB)»

— 3aIIMTHI Ta00PaTOPHBIX PaboT;

— JK3aMeEH.

[Ipumeuanue: OreHOYHBIE MaTepHalibl (THIIOBbIE BapUAHTHI TECTOB, KOHTPOJIBHBIX paboT U
Ip.) mpuBeneHbI B oTaeabHOM mpuioxkeHuu (POC) k paboyeil mporpaMMe TUCIUILTAHBL.

[IpomexyTouHas aTTecTanus 1Mo UTOraM OCBOCHHUS AUCIUILTUHBI — 9K3aMeEH.

6. YueOHO-MeTOIMYecKoe U HHPOPMaLIMOHHOEe o0ecleyeHne JUCHMIIIMHBI:

a) OCHOBHAas1 JIMTEpaTypa:

1. Komapos, O. C. MatepuanoBenenue B MammHoctpoenuu: yueonuk / O. C. Komapos, JI. @.
Kepxenuesa, I'. I'. Makaesa ; nox penakuueit O. C. Komapos. — MuHck : Beiiimas mkomna, 2009.
— 304 c. — ISBN 978-985-06-1608-1. — TekcT : 31eKTpOHHBIHN // DIeKTpOHHO-01OInoTeYHas
cuctema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/20088.html (zara obpareHwus:
11.06.2021). — Pexum moctyma: uist apTopusup. [lonbs3oBareneit

2. [lpsaxun, E. U. Marepuanosenenue : yaeouuk / E. U. Ipsaxun ; nox penakuueii E. U.
[psxun. — Cankr-IletepOypr : HanmoHaabHbIN MUHEpaIbHO-ChIPbEBON YHUBEPCUTET «I OpHBIN»,
2014. — 424 c. — ISBN 978-5-94211-699-6. — TekcT : 351eKTpOHHBIH // DIIeKTpOHHO-
oubnmoteunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/71696.html
(mata obpamenus: 11.06.2021). — Pexxum moctyna: anst aBTopusup. noib3osareneii. - DOI:
https://doi.org/10.23682/71696



0) 10MOJIHUTEIbHASA JINTepaTypa:

3. DIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTEPHAJIOBEICHUE | yueOHOE T0coOue Mo Kypey
«DNEKTPOTEXHNYECKOE M KOHCTPYKIIMOHHOE MaTepUATIOBEICHUE» ISl CTYJACHTOB JHEBHOU (OPMBI
oOyuenusi HampaBieHUsT mOAroToBKH 140400.62 - DIeKTpodHEpreTHKAa H AJIEKTPOTEXHUKA /
cocrapurenu E. B. Illonuna, A. A. CratuBko. — benropon : benropojackuii rocyaapcTBEHHBIM
texHosiornyeckud yHuBepcuter um. B.I'. Ilyxoea, ObC ACB, 2011. — 123 c¢. — Texkcr :
AEKTPOHHBIA // DnekTpoHHO-OMOMMOTeyHass cuctema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/28422. html (mara obGpamenus: 11.06.2021). — Pexum moctyna: s
aBTOPU3HUP. NOJIb30BATENIEH

4. J1., Kamnucrep MarepuanoBeaenue. OT TEXHOJIOTMH K IPUMEHEHUI0. MeTallibl, KepaMuKa,
noymMepsl : yaeonuk / Yunbsam Kammucrep [., [Peun Persuu k. ; mox pepakmueit A. 5. Mankus.
— Cankr-IletepOypr : Hayunsie ocHoBBI 1 TexHONMOTHH, 2011. — 896 ¢. — ISBN 978-5-91703-022-
7. — Texkcr : ’nekTpoHHBIN // DnexTpoHHO-OnbmmoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/13216.html (mzata oOpamenus: 11.06.2021). — Pexum noctyma: s
aBTOPU3HUP. MOJIb30BATENIEH

5. Marepuanosenenue: YueOuuk ais By3oB / b.H. Apzomacos, B.11.Makaposa u ap. [lox omr.
Pen. b.H.Ap3omacosa, I'.I'. Myxuna. 6-¢ usn., crepeotun. — M.: Uza-so MI'TY um. H.D. baymana,
2004. — 648c.

B) MeTOMYECKHE YKAZAHUS:

6. [IpakTHKyM ITO MaTepHUAJIOBEICHUIO | yaeOHOE TTOCOOHE 10 Kypcy «MarepHaloBEICHHE) IS
CTYJIEHTOB JTHEBHON (hopmbl oOydeHms cneruanbHocTe 151001 — TeXHONIOTHS MalTUHOCTPOCHUS,
151003 - wWHCTpyMEHTATbHBIE CHUCTEMBl MAIIMHOCTPOUTEIBHBIX MPOU3BOACTB, 151701.65 —
MIPOEKTUPOBAHKE TEXHOJIOTMUECKUX MalIiuH 1 koMmiute / coctaButenu E. B. [llonuna, A. A. Ctatusko.
— benropon : bearopoackuii rocynapcTBeHHbIA TexHoornueckuii yuusepeuretr um. B.I. IllyxoBa,
OBC ACB, 2011. — 121 ¢. — TekcT : 37eKTpOHHBINA // DNeKTpOHHO-OMOIMoTeYHas: cucrema [PR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/28384.html (mata o6pamenus: 11.06.2021).
— Pexxum goctyna: s aBTOpU3Hp. MOJIb30BaTEIeH

7. Hosuxo, WM. JI. MarepuanoBenenue. KOHCTpYKIIMOHHBIE W O3JIEKTPOTEXHUUYECKHE
MaTtepuaibl. MaTepuanbl U 3JIEMEHTHI 3JIeKTPOHHOU TeXHUKH. [IpakTukym K mabopaTopHbIM padoTam
: yuebHO-MeTouueckoe nocodue / M. JI. Hosukos, P. I1. Jlukapesa, T. C. PomanoBa. — HoBocubupck
: HoBocuOupckuii rocynapcTBeHHbIN TexHuueckuii yausepcutet, 2010. — 56 ¢. — ISBN 978-5-7782-
1479-8. — Texkcr : aneKTpOHHBIN // DiekTpoHHO-O0ubOIMoTeuHast cuctema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/45102.html (nata obpamenus: 11.06.2021). — Pexum moctyna:
1u1st apTopusup. [lonb3oBareneit

8. Mertomuyeckue ykazaHusi K JsabopatopHbiM pabdotam NelO, 12, 13, 24 mo Kypcy
«Martepuanosenenue» / B. . Cunaea, A. B. Benumanckuit, C. J{. Kapnyxus [u ap.] ; noa penakuuei
JI. B. Tapacenko. — MockBa : MOCKOBCKHMI TOCyIapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET UMEHU
H.D. baymana, 2008. — 32 ¢. — TekcT : 31eKTpoHHbIN // DneKTpoHHO-O0ubnuoTeunas cucrema [PR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/31063.html (nara o6pamenus: 11.06.2021).
— Pexxum goctyna: ans aBropusup. [lons3oBareneit

9. MukpoaHanu3 4yryHoB y4e0.-MeTo/I. mocoOue A BBIMOIHEHHsI 1a00paTopHOil paboThI 10
mucuumuHe «Matepuanosenenue» / coct.: B.M.Caarckuii, C.A. CokonoB. — Borkunck: 131. BO
WoxI'TY mm. M. T Kanamnaukosa, 2018. — 22c.

10. OmnpegeneHue TBEPAOCTH METAIOB: y4eb.-METOJ. TocoOHWe Ml  BBIOJHEHHS
nabopatopHoit paboTsl o nucruIuinae «Marepuanosenenue» / coct.: B.M.Csitckuii, C.A. COKOJIOB.
— Botkunck: U3n. BO Vk['TVY um. M. T.Kanamaukosa, 2018. — 23c.

11. MccnenoBanue BIUAHUS peKUMa TEPMOOOPAOOTKH Ha CTPOSHUE U CBOMCTBA CTalu y4eo.-
METO/I. TIOCOOMe ISl BBIMIOJIHEHUSI JTab0opaTopHOil paboThl MO AWCHMILTHHE «MaTtepuanoBeaeHue» /
coct.: B.M.Carckuii, C.A. CokonoB. — Borkunck: U3g. BO MxkI'TY umenn M.T.Kamamunkosa,
2018. — 22c.

12. JlnarnocTtuka aeeKToB, BCTPEUAIONIUXCS B MAIIMHOCTPOUTETFHOM MPOU3BOJICTBE: yueO.-
METO/I. TOCOOMe /ISl BBITIOJIHEHUS JabopaTopHOi paboThl Mo AucHUILTHHE «MaTtepuaaoBeaeHue /



coct.: B.M.Carckuii, C.A. CokonoB. — Borkunck: U3g. BO MxI'TY mmenn M.T.Kamamnukona,
2018. —23c.

13. Beibop MaTepuagoB U PEKUMOB TEPMOOOPAOOTKU B 3aBUCHMOCTH OT YCIOBUU pabOTHI
JeTaneil U 3JIEMEHTOB KOHCTPYKIMIA: y4e0.-MeToI. TocoOue /IS BHIITOJIHEHUS! KOHTPOJILHOU PaboThI
no mucruruiae «Marepuanosenenue» / coct.: B.M. Cesarckuii, C.A. CokonoB. - Borkunck: 131, BO
PI'BOY BO «MxkI'TY umenun M.T.Kanamunkosa», 2019. -21c.

I) nepeveHb pecypcoB HH(POPMAIMOHHO-KOMMYHHUKALMOHHON ceTH UHTepHeT

1. DOmnekrponHo-6ubmmoTeuHas cucrema IPRbooks

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

2. DnexTpoHHBIN Katanor HaydHo# Oubmrotexu VDI TY nmenn M.T. Kanamraukoa Web
NPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21
DBN=IBIS

3. HanwmonanbHas 3nekTpoHHas OubimoTeka - http://H30.pd.

4. Muposas nudpoas 6udbmuoreka - http://www.wdl.org/ru/

5. MexayHapoIHbIi HHAEKC HaydHOTO IuTHpoBanus Web of Science —
http://webofscience.com.

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

7. CnpaBouHo-mipaBoBas cuctema Koncynprantlntoc http://www.consultant.ru/

1) JIMIEH3MOHHOE U CBOOOTHO PacnpocTpaHsaieMoe NPOorpaMMHoe obecrieyeHue:

1. Microsoft Office (muuensuonnoe I10)

2. LibreOffice (cBo6oaro pactpoctpansemoe [10)

3. Doctor Web (suniensuonnoe [10)

7. MarepuajibHO-TeXHUYECKOe oD0ecriedeHne TUCUMTITUHBI:

1. JlexuinoHHEBIE 3aHSATUA

VY4eOHble ayIUTOPUU IS JIEKIIUOHHBIX 3aHATUN YKOMILUIEKTOBAHBI MEOEIBIO U TEXHUUECKUMU
cpencTBamMu 00y4YeHUS, CITY>KAIUMHU IS IPECTaBICHUS yaeOHOM HHGOPMAIH O0JIBIION ayTUTOPUHN
(TIpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

2. llpaxtuyeckue 3ausatust ([Ipakmuueckue 3ausimust y4eOHbIM NIAHOM He NPedyCMOmMpPeHbl)

3. JJaboparopHbie pabOTHI.

Jis naGopatopHbIX 3aHATHI Hcnosb3yloTcs ayauTopust Ned02, ocHaileHHas CIEAYIONIMM
o0opynoBaHUEM:

1. YueOnas ayautopusi Ans TPOBEACHUS MPAKTHUECKUX 3aHATHI: oOOpyldoBaHHE -
KOMILJIEKTBI y4eOHOU MeOenu AJ1si 00y4arouXcsl U IpernoaaBares, 10CKa.
HNurtepakruBHas nocka EliteBoard WH-83S4 — 1.

[Ipoexrop Optoma X305ST — 1 .
HoyrGyx Lenovo G50-45 — 1 mir.

Kononku Sven SPS-611S — 1 mir.
Muxpockon Levenhuk DTX500LCD — 4 mir.
Teepromepst TOMII — 3 mir.

Tsepnomep TK-2 — 2.

Tsepaomep TM-2 — 2 .

10 VYnbrpaszBykoBoit aedexrockon Y9812 — lmT.

11. Becwr BJIT™-1000/0,05MI'4 — 1mT.

4. CamocrosiTenpHas padora.

[lomemenus Ui CaMOCTOSITETIBHOM pPabOThl OCHAIIEHBI KOMIIBIOTEPHONH TEXHUKOW ¢
BO3MOJKHOCTBIO TMOJIKIIIOUYEHUS K ceTu «VHTepHeT» M JOCTYIOM K 3JIEKTPOHHON HMH(pOPMalMOHHO-
oOpazoBarensHoi cpee BO ®I'BOY BO « kI TY umenn M.T. Kanamraukosa (ayn.Ne 224, aapec:
427430, Y amyptckas Pecniybnuka, r. Botkunck, yu. ILHW. IlyBanosa, 1. 1).

wCooNUk~ WD



[Tpu HEeoOxouMOcTH paboyast MporpaMma AUCHUILTUHBI (MOJTYJIs) MOXKET OBITh aAalTHPOBaHA
115t oOecrieueHus: 00pa3oBaTeIbHOTO MPOIecca MHBAINUOB U JIMIL C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3J0pOBbsI, B TOM YHCIC IJid 06yqu1/1;1 C MNPUMCHCHUCM JUCTAHIMOHHBIX O6p3,30BaTeJIBHLIX
TexHonoruit. [[mst 3toro TpeOyercs 3asBICHHE CTylIeHTa (ero 3aKOHHOTO TIPEICTABHUTENS) W
3aKJIFOUEHUE TICUX0JIOr0-MenuKo-neaarorndeckoit komuccuu (IIMIIK).
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JIncr coriacoBanusi pado4eil NporpaMMsbl AMCHMIIMHBI (MOYJIs1) HA y4eOHBIH roj

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

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

(noonucs u dama)

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

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

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

OueHovHbIe cpeaAcTBa
N0 JMCUMIINHE

Mamepuanoseodenue

Hamnpasienue. 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 00ECIEYCHHE MAITHHOCTPOUTEIBHBIX
IIPOU3BOJICTBY

HaIpPaBJIEHHOCTH (Iporpamma): TexHOoJIOTHs MallTMHOCTPOCHUS

YpOBEHb 00pa30BaHus: OakagaBpuaT
dbopma oOyueHus: oUHaS

o6ma;[ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT: 5 3a4eTHBIX € AMHUIIBI
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OuneHo4HbIE cpeICTBa
OnenuBanue GpopMUpoOBaHHE KOMIIETEHIIMHA TPOU3BOIUTCS HA OCHOBE PE3yIbTaTOB O0y4EHUS,
NpUBEICHHBIX B 1. 2 paboueil mporpammbl u1 @OC. CBs3b pa3aenoB KOMIETEHIMNA, HHAUKATOPOB U
(dbopM KOHTpOJS (TEKYIIEro W MPOMEKYTOYHOTO) yKa3aHbl B TaOmuie 4.2 pabouell mporpamMmbl
JUCLMILIMHBI

O1eHOYHEIE cpeacrtBa COOTHCCCHBL

WHIUKATOPaMH JIOCTHKCHUS KOMITETSHIIMH MTPEICTABICHBI HIKE.
s kaxcoo2o uHouxamopa OOCMudCeHusi KoMnemeHyuu, ykazaunoeo 6 paszoene 2 PIIJ],
npUBOOAMCA. KOO U HAUMEHOBAHUE UHOUKAMOPA, COOMEEMCMEYIowue emy pe3yibmamsl 00yueHus
(3HaHUsL, YMEHUs U HABbIKU) U hopmbl Konmpoas (mabauysl 4.1 u 4.2).
Eciu npu oceoenuu oucyuniunvl npeoycmMampusaemcs NposeoeHue HecKOIbKUX 6Uudos
meKywe2o KOHMPOJisL (HEeCKONbKO 1ab0OpamopHbix pabom, Npakmudeckux pabom, KOHMPOLbHbIX
pabom u m.o.), He0OO6X0OUMO 88eCmU HYMEPAYUI0 pabom u COOMHEeCMU UX ¢ pe3yIbmamamu 00yUeHUsl.
OyenouHvle cpedcmea O0NIHCHbL COOMBEMCMBOBAMb NPOBEPAEMBIM PE3YIbMAMAM 00y4eHUs.

C pe3yiapTaTaMd OOydYeHHS TI0 JAUCHUIUIMHE U

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

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

1 OIIK-1.1. ®u3ngeckyro CymHOCTh 31. ®usnueckyro CyIHOCTh TecTupoBaHue 110 pasieny
SIBJICHUH, IPOUCXOJSLINX B MaTepHaax SIBJICHUH, IPOUCXOJALIMNX B «Kpucrammdeckoe CTrpocHHe
B YCIIOBMSIX IIPOM3BOJCTBA U MaTepHanax B yCIOBHUAX MCTajlJIoB 1 CILTaBOB»
SKCIUTyaTalluy M3JIEIUI U3 HUX MO IPOM3BO/ICTBA M SKCILTyaTalliH Tecrnposanne o pasaeny:
BO3JICHCTBHEM BHEIIHUX (PaKTOPOB W3JIEeNUN U3 HUX TI07, Jluarpamma Keieso — yrepon.

o KonrponbHas pabora Nel
BO3/ICHCTBUEM BHEIIIHUX JlaGoparopHbie pa6oTs! 1-8
thakTopos. DK3aMEHAIHOHHBIE BOMPOCHI
H1. HaBeixamu BeIOOpa
BapHUaHTOB PALMOHAIBHOTO
UCIIOJIb30BaHMUS ChIPHEBBIX U
SHEPreTUYECKHX PECYpPCOB B
MAaIIHHOCTPOCHHHU.

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

(hakTOpOoB. 2,6,7,8
32. OCHOBHBIE 3aKOHOMEPHOCTH, DK3aMEeHAIlMOHHBIE BOIPOCHI
JICHCTBYIOLKE B IIpOLIECCE

KOHCTPYUPOBAHUS U

MPOEKTHPOBAHMSA

MAaIIUHOCTPOUTEIBHBIX N3ETHH.

V1. BeiOupats MaTepuaisl,

OLICHMBATh U MPOTHO3UPOBATH

TIOBEJICHNE MaTepuana u

MPUYUHBI 0TKA30B MTPOIYKIIHH OT

BO3JICICTBUS pa3IMYHBIX

9KCIITyaTaIlMOHHBIX (PaKTOPOB.

H1. HaBeikamu BEIOOpa

BapHaHTOB PALMOHAIBHOTO

WCIIOIb30BaHMS CHIPHEBBIX H

9HEPreTUIECKHX PECYpPCOB B

MaIIHHOCTPOCHHH.

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

{3 eI 113 HIX TIO Jla6opatopHsie pabotsr 1-3, 6-8

. DK3aMEeHaIMOHHBIE BOIPOCHI
BO3/ICHCTBHEM BHEIIHUX
(hakTOpOB.
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32. OCHOBHBIE 3aKOHOMEPHOCTH,
JISHCTBYIOIIIKE B MIpOLEcCce
KOHCTPYUPOBaHHA U
MPOEKTUPOBAHUS
MAaIIMHOCTPOUTENBHBIX U3ACTHH.
V1. BoibupaTh MaTeprasl,
OLIEHMBATh U MIPOrHO3UPOBATH
MOBEZICHUE MaTepuasa U
MPUYMHBI OTKa30B MPOAYKIMH OT
BO3EUCTBHS pa3INYHbIX
9KCIUTyaTallHOHHBIX (PaKTOPOB.
V2. IIpumensts
€CTECTBEHHOHAY4HbIE 3HAHUS IS
KOHCTPYHPOBAaHHUS U MPOEKTHBIX
pacyeToB U3Jenui
MAaIIMHOCTPOEHUSI.

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

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

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

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

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIECTBYIOLLKE B IIpOLECCE
KOHCTPYUPOBAHUS U
MPOEKTHPOBAHUS
MAaIIUHOCTPOUTEIBHBIX U3ETHH.
V1. BeiOupats MaTepuaisl,
OLICHHBATh U MPOTHO3UPOBAThH
MIOBEJIeHNEe MaTepuaia u
MPUYUHBI 0TKA30B MTPOTYKIHH OT
BO3JICHCTBHS PA3IUUHBIX
IKCIITyaTaIllMOHHBIX (PaKTOPOB.
V2. [IpumensTs
€CTECTBEHHOHAYYHbIC 3HAHUS JUIA
KOHCTPYUPOBAHUS U TIPOEKTHBIX
pacyeToB U3ENul
MAaIIHHOCTPOCHHS.

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

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

TectupoBaHue 10 pa3uery
«Kpucraninueckoe CTpoeHHe
METAJUIOB U CIUIaBOBY»
KontponpHas padora Nel
KonTponbnas padora Ne2
JlaGopaTopHusie padoTts! 2,6,7,8
DK3aMEHAIMOHHBIE BOIPOCHI

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

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

KonTponbaas padora Nel
KonTponbaas padora Ne2
JlabopaTopHbie paboThI
3,6,7,8
DK3aMEeHaIMOHHBIE BOIPOCHI
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32. OCHOBHBIE 3aKOHOMEPHOCTH,
JISHCTBYIOIIIKE B MIpOLEcCce
KOHCTPYUPOBaHHA U
MPOEKTUPOBAHUS
MAaIIMHOCTPOUTENBHBIX U3ACTHH.
V1. BoibupaTh MaTeprasl,
OLIEHMBATh U MIPOrHO3UPOBATH
MOBEZICHUE MaTepuasa U
MPUYMHBI OTKa30B MPOAYKIMH OT
BO3EUCTBHS pa3INYHbIX
9KCIUTyaTallHOHHBIX (PaKTOPOB.
V2. IIpumensts
€CTECTBEHHOHAY4HbIE 3HAHUS IS
KOHCTPYHPOBAaHHUS U MPOEKTHBIX
pacyeToB U3Jenui
MAaIIMHOCTPOEHUSI.

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

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

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

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

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIECTBYIOLLKE B IIpOLECCE
KOHCTPYUPOBAHUS U
MPOEKTHPOBAHUS
MAaIIUHOCTPOUTEIBHBIX U3ETHH.
V1. BeiOupats MaTepuaisl,
OLICHHUBATh U MPOTHO3UPOBAThH
MIOBEJIeHNEe MaTepuaia u
MPUYUHBI 0TKA30B MIPOTYKIUH OT
BO3JICHCTBHS PA3IUUHBIX
IKCIITyaTaIllMOHHBIX (PaKTOPOB.
V2. [IpumensTs
€CTECTBEHHOHAYYHbIC 3HAHUS JUIA
KOHCTPYUPOBAHUS U TIPOEKTHBIX
pacyeToB U3ENul
MAaIIHHOCTPOCHHS.

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

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

KonTtponbHas pabora Nel
KonTtponbhas pabora Ne2
JlabopaTopHsie padoTsl 6,7,8
DK3aMEHAIMOHHBIE BOIPOCHI

Tunosble 3agaHus 11 ONeHUBaHKUs (GOPMHUPOBAHUS KOMIIETCHLMH

Haumenoeanue: >x3aMeH

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

2. Ilonumopgusm memannos.

3. Kpucmanmuzayua memannos. MexaHusm, Kpueblie OXIAANHCOEHUS, GAUAHUE CKOPOCMU
OXAANHCOEHUS HA YUCIIO YEHMPOS KPUCTATIUZAYUY U OUCNEPCHOCMb cmpyKmypul. [luggyzus.

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

5. Mukpoananus. Memoouka npucomosnenuss waughos u GvlA6leHUs MUKPOCIPYKMYDUL.
Hasznauenue. Buovr muxkpoananusa.

6. Vnpyeas u nnacmuueckasn oeghopmayus.

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

8. HUcnvimanue na pacmsdicenue.

9. Tsepoocmb memannios u memoobvl ee ONpPedeneHusl.

10. Cssa3b mexanuueckux xapaxmepucmux ¢ IKCHIYAmayuoOHHbIM NOBEOeHUEM MEeMAl08.

11. Kopposuss memannos. Buowl xopposuu. Medwckpucmaniumnas Kopposus u ee
npeoynpesyicoeHue.

12. Cnnasvl memannos. Buovl e3aumooeticmeuss KOMROHEHMO8 CHAABA: MEepoble PACMBEOPbl
(3amewjenus, eHeopeHuUs), XumuyecKue coeOUHeHUs, MexanuyecKue cmecu.

13. Jluacpamma «Fe — FesCx: ycnosus nocmpoenus, komnonenmol u hazvl, ux cmpoeuue u
ceoucmaa.

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

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

16. Kpucmannuzayusi u cmpoenue cmanvHo2o caumka. Popmvl 06pazyiouuxcs Kpucmaiios.
Jluxeayusi.

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

18. Usmenenue cmpykmypvl u ceoucme cmanu npu xoaoo0Hou oegopmayuu. Haxnen u
pekpucmannuzayus. Kpumuueckas cmenens depopmayuu.

19. Uzmenenue cmpykmypol u ceoticme cmanu npu ceapke u mexanuyeckou oopabomke.

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

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

22. Pocm 3epna aycmenuma. Ilepecpes u nepeosicoe.

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

24. Omoicue. Temnepamypa Hazpesa, CKOpOCMb OXJAHNCOEHUs, NOJyYdaeMmvle CMPYKmypa u
ceoticmsa. Buowl omorcuea u ux naznaveHue.

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

26. 3axanka cmaneii: 6b100p memnepamypsl Hazpesa OJisi 00- U 3A26MEKMOUOHbIX CMalel,
GlUAHUE MeMNnepamypsl U OIUMENbHOCMU HA2Pe8d U 8blOEPHCKU HA KAYeCmB0 3aKAIKU.

27. 3axanxa cmaneii: cnocobObl 0X1aNHCOEHUs, 3aKALOUHblEe CPeObl, NOyUaeMble CIMPYKMypbl U
ceoticmaa.

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

29. Omnyck 3axanennot cmanu. llpespawenus npu omnycke. 3a8ucumocms c80UCME OM
memnepamypbl OMmnycKa.

30. [Jegexmvr mepmoobpabomiu.

31. Ilosepxnocmuas 3axanxka cmanet ¢ Haepesom TBY. Haznauenue, ocobennocmu nazpesa,
noJydaembie c80UCMEA.

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

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

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

35. Humpoyemenmayus. CywHocmsb npoyecca, noiyuaemvle C80UCMEd, Ha3HaA4eHUe.
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36. MawunocmpoumenvHvle cmanu u cnaagvl. Knaccuguxayus no xumuueckomy cocmasy,
Kauyecmey, npo4HOCMU, HASHAYEHUIO U Op.

37. Mapkupoexka MauluHOCMpoOUmenbHblX Mamepuaiog (cmanei, 4y2yHo8, ailOMUHUEBbIX U
MeOHbIX CNIIA808)

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

39. Koucmpykyuonnule yenepooucmoie cmanu. Mapxu u ooiacmu npumeHeHus..

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

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

42. Vayuwaemvle yenepooucmole u 1e2uposantvle Cmanu 0is 0emaneil MAuiuH.

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

44. Teepovie cniagvl. Pesxcywue ceepxmeepovie mamepuansl. Pedxcywas Munepaiokepamuxa.

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

46. Anromunuu u e2o cnaaevl. Knaccugpukayus. Jepopmupyemvie cniagvl, ynpouHsembvie
mepmooopabomKoll.

47. AntomuHuesvle cniagvl. depopmupyemble CHIAGbl, He YNPOUHsieMble MepMooopabomKo;
JlumetiHvle Cniasol.

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

49. Bponzvl: cocmas, c8oUCMBa, HAZHAYEHUe.

50. Tuman u eco cnnaswi. Ceoticmea, Ha3HayeHue.

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

52. ITnacmuueckue maccol: 6Ubl, CGOUCMBA, NPUMEPLL NPAKMULECKO2O NPUMEHEHUS.

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

54. Komno3uyuonHvle mamepuanvl: NPpUHYun NOIyYeHus, cmpoeHue, ceoucmsa. llpumepol
KOMHO3UYUOHHBIX MAMEPUATO8.

[Tpumep OmiteTa K K3aMeHY.

buner Nel:

1. Kpucmannuueckoe cmpoeHue Memannog. MemailuyecKuti —mun — CcesA3U,  BUObl
KPUCMALIUYeCKUX siueex, ux napamempwvl. AHU30mMponus KpUCMaios.

2. Tepmuueckas oopabomka. dmanvi mepmooopabomxu.

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

Haumenoeanue: tTect « ATOMHO-KPUCTAIUTMYECKOE CTPOCHHE METAIIOBY
Ilpeocmasnenue ¢ @OC: niepeyeHb BOIIPOCOB I10 pa3zeiiaM JTUCIUTLTAHBI
Bapuanmuvt mecmoas:

1. Hazosume ocHoBHble NPUSHAKU MEMALLO08.

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

3. B kakux eOunuyax uzmepsaromes pazmepsbl amomos u KpUCmaiiudeckux saieex?

4. Yem obvsacHAemcs nOBbIUEHHAS 3eKMPONpO80OHOCHb Memaios?

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

6. Kakas uz mpex xpucmaniuyeckux aieex umeem Haubonvuiyro niomuocms ynaxosku: OL]K,
I'lIK unu cexcaconanvuasn?

7. CKonvbKko amomo8 npuxooumcss Ha O0OHY KPUCMALIUYECKYrO AdelKy muna 00beMHO-
YeHmpuposanHo2o Kyoa?

8. Ckonbko amomos npuxooumcs HA OOHY  KPUCMALIUYECKYIO  AYelKy  mund
2PaHeYyeHMpUpoB8arHHo2o Kyoa?

9. CKo1bKO amomo8 npuxoOumcs Ha 00HY 2eKCA2OHATbHYIO KPUCMAIUYECKYIO AYEUKY?

10. Pacnonoscume ocnoguble munsl Kpucmaiiudeckux saveexk memannog (OLK, T'lK,
2eKCA2OHANbHYI0) 8 NOPsIOKe Y8elUudeHUsl KOIUYeCmsd 00pasyiouux ux amomos.
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11. Ymo nonumaiom noo noiumopgHvim npespaweHuem?

12. Kax npoucxooum noaumopgnoe npespawenue (mexanusm)?

13. Kaxue u3 nepeyuciennvix Hudice Memaiiog umeiom noiumop@uvie npeepawenus: Fe, Ti,
Al, Cu, Sn?

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

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

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

17. Yeenuuusaemces unu ymenvwaemes amniumyoa KoieoaHutl amomos OmHOCUMENbHO Y3108
KPUCMALIUYEeCKOU peuiemKy npu nosblieHUuY memnepamypol?

18. C kakum npoyeccom, NpOUCXOOAWUM HA AMOMHOM YPOBHEe, CEA3AHO YMEeHbUleHUE
NPOYHOCMU U Y8euderue NIaCmuUYHOCMU Memaiog npu NO8bIUEHUU memMnepamypsl?

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

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

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

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

23. B kakom coCmosiHuu Haxo0amcs amombvl HCUOKO20 Memaula npu memnepamype, Oau3Kou
K mouke 3ameepoesanus?

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

25. Hauunasa c kakoeco momenma Kpucmaiiu3yiowuiics Memaiil cuumarom Haxooawumcs 8
meepoom cOCmosAHUU?

26. Hauunasa ¢ kako2o MOMeHmMa NaAGAWUIC MEMaill CYUmarom HAaxo0auwuMcs 8 HCUOKOM
cocmosaHuu?

27. Kakoso kpucmannuueckoe cmpoeHue peaibHo2o memaiia?

28. Kakxue memannvl mocym obpazosvieams mexcoy coboii meepovle pacmeopbl 3aMeujeHuUs: ¢
He02paHUYeHHOU pacmeopumMocmsio?

29. Ilpu Kkakux ycnosusx memalivl o00pazyiom meepoble pacmeopbl 3AMeueHUs ¢
02PAHUYEHHOU PACMBOPUMOCIBIO?

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

31. Ilpu xaxux ycio8usx memaiivl He 00pa3yiom meepovix pacmeopos 6HeOpeHus?

32. B Kakux mecmax KpUCMANIUYECKOU peuemKu HAX00amcs amomsbl pPACHMEOPEHHO20
s1eMeHma npu 0opazo8aHuu meepobix pacmeopos HeopeHus?

33. B Kkakux mecmax KpUCmMauiluyecKkol peuemKy HAX0o0amcs amomvl pacmeopeHHO20
Memania npu 00pazoeanuU HenpepvigHblX MEepoblX pacmeopos 3ameujeHus?

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

35. Kaxue u3 pacmeopenHvlx amomos (8HeopeHHble Uil 3ameujaruue) CuibHee UCKaXCcarom
peutemxy, mopmo3sam OUCIOKAYUU U NOBLILUAIOM NPOUHOCHIb?

36. Kakou uz meepovlx pacmeopog obiadaem HaudoIbuieli NpOYHOCMbIO: MEEPOblLl paACMBEOp
3ameweHus ¢ He02pAHUYeHHOU PaAcmMEOPUMOCMbIO, MEEPOblLL PACEOD 3AMEeWeHUs ¢ 0CPAHUYEHHOU
PACmeopuMoCmvio Uil meepobvlii pacmeop HeopeHus?

37. Kaxkoii uz meepovix pacmeopos obnadaem HaumMeHbuiel NPOYHOCIbIO: MEepoblll pacmeop
3ameujenus ¢ Heo2PaHUYeHHOU PacmeopPuUMOCmblo, MEepobll PACMBEOP 3AMeUujeHUs ¢ 02PAHUYEeHHOU
PACMBOPUMOCTNBIO UNU MBEPObLLL PACMBOD 8HEOpEeHUs?

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

39. Kakoe mexanuzm ougpyzuu amomos ¢ manvim ouamempom (C, H, N)?
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40. Kaxoe enuanue na oughghysuro amomos okaswvi8aiom oeghekmol KpUCmMaiiudecKol peuemxu
No 2paHuyam 3epeH 8 pearbHOM NOTUKPUCMATIIUYECKOM Memanie?

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

42. Kax eedym cebs amomvl 68 KPUCMALIUYECKOU peuiemKe Nocie CHAMUSA Hacpy3Ku npu
ynpyeou oegpopmayuu?

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

44. Ilo Hnanpaénenuio Kakux HNIOCKOCMEN KPUCMANIUYECKOU peuwemKu Haubonee 1e2Ko
npoucxooum nepemeweHue amomos npu oegpopmayuu?

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

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

47. B xaxom cnyyae nompebyemcsa Oolvuiee ycunue: Npu paspyueHuu Memaula nymem
ompwiea unu nymem cpesza?

48. Yem obycnosnena anuzomponus peaibHo20 Memaniia?

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

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

51. B kakom memnepamypuom unmepeaie cyujecmseyem o-icenezo?

52. B kakom memnepamypHom uHmepsaie Cyujecmayem y-jceneszo?

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

54. B kakom cocmosiHuu HAx00Amcs amomvl MeEmanid, Hazpemozo bliie MoUKU KUnenus?

55. YUmo maxoe oucrokayus?

56. Ymo maxoe saxancua?

57. Umo maxoe «amom 6 mexncooyziuu»?

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

59. Yem obwvacuaemcsa Oonee 8blcoKas NPOYHOCMb MEEPOLIX PACMEOPO8 SHEOPEHUsl NO
CPasHeHuo ¢ meepobiMU pPACMBOPAMU  3AMEUjeHUsi ¢ HeoSPAHUYEeHHOU pacmeopumMocmovio
KOMNOHEeHmo8 opye 6 opyee?

60. Ymo maxkoe oughghyzus?

61. Kak npoucxooum niacmuueckas oeghopmayusi NOAUKPUCALIUYECKO20 MeMalla?

62. Kaxkoii 6uo 6yoem umems paspyuienue, eciu mpeuwjuna pacnpoCcmpansiemcs no epaHuyam
3epen?

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

BapuanTt 1
1. K kakomy muny Kpucmauiudeckou CcmpyKmypbl OMHOCUMCSA NPUBCOCHHASI HA PUCYHKE
eMEeHMAPHAsL AYelKa KPUCMALIUYecKoU peuiemrku?

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

nedopmaruu.

2. 910 cOCOOHOCTH OT/IENIBHBIX METAJIJIOB 00Pa30BBIBATH PA3IMYHbIE TUIIBI KPUCTAITMYECKUX
PELIETOK.

3. OTo ucnbITaHUE Ha yJAPHBIA U3THO.

4. DTO KOpPpPO3Us METAIIOB.
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5. 910 noaMop(hu3M METaIIIOB.
3. CnocobHocms Memanios conpomuBIamsbcs 60A6IUBAHUIO 8 HUX KAK020 160 mend, Ha3bl8aemcs:
1. IInacTu4HOCTHIO.
2. Yrpyrocrslo.
3. TBEpAOCTBIO.
4. Y napHo# BS3KOCTBIO.
5. BpeMeHHBIM COITPOTHBIICHUEM.
4. Ymo maxkoe sn1emenmapuas KpUCMaiiuieckas aveuka?
1. Tun KpUCTAJUIMYECKOM PEIIETKH, XapaKTEPHbIN AJIs JAHHOTO XUMHUYECKOTO 3JIEMEHTA.
2. MuHuManbHbI 00BEM KPUCTAUIMYECKOW PpEIIeTKH, MPU TPAHCISALHMU KOTOPOro IO
KOOPJMHATHBIM OCSIM MO>KHO BOCIIPOM3BECTH BCIO PELIETKY.
3. Kpucrannuueckas siueiika, cojepskariasi OJUH aTOM.
4.be3nedexTHas (3a UICKIIOUEHUEM TOUYEUHBIX /1e()eKTOB) 00J1aCTh KPUCTAIIIMUECKON PEIIETKH.
5. Kax nazvieaemcs 0egexkm, Gbl36aHHbIN OMCYMCMEUEM Amoma 6 y3ie KpUCMAaLIu4ecKol peuemsu?
1. Hucnoxarusi.
2. Tlopa.
3. Bakancusi.
4. Mexy3enpHbIN aTOM.
5. Het mpaBWJIBHOTO OTBETA.
Kpurtepun ouenku:
[TpuBenens! B pazaene 2

Mpumep tect Ne 2 «/Iluarpamma Fe-FesCy»

1. Jlatp onpesenieHne MOHATUIO «(dazay.

2. UT0 Takoe MepBUYHBIN [IEMEHTHUT?

3. Kakas tBepnas (aza obpaszyeTcst mpu KpuCTaUIM3aIMH CIJIaBa C COJIEP)KaHUEM YTiiepoaa
ot 0,5 1o 2,14%?

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

5. HazBatb (a3bl, BXOAAIIME B COCTAB JieaeOypuTa npu temneparype Boimie 727°C.

6. BbiOpaTh U3 epeyrciIeHHBIX TEPMUHOB T€, KOTOPHIE COOTBETCTBYIOT IMOHATHUIO «(]azan:
KUJKUI paciuiaB, Je1e0ypuT, IEMEHTUT, PeppuT, ayCTCHUT, MEPIIUT.

7. UTO Takoe BTOPUYHBIN 1IEMEHTUT?

8. Kakue (a3pl mpUCYTCTBYIOT B KPUCTALTU3YIOIIEMCs CILIaBe, coaeprKaiieM oT 2,14 1o
6,67%C, npu Temnepatype 1147°C?

9. Kakas daza Beigensercs B ciaBax ¢ coaepkanueM ot 0,006 no 0,02%C npu oxitaxeHun
oT 727°C 10 KOMHATHOI TemMneparypbl?

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

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

12. Yro Takoe TpeTUYHBINA IIEMEHTUT?

13. Kakwue a3pl mpUCYTCTBYIOT B KPUCTALTU3YIOIIEMCS CIIIaBe, coaeprKaIieM oT 2,14 o
4,3%C, cpa3y nocine 3arBepAeBanus pu temmneparype 1147°C?

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

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

16. Ha3Barh THUI KPUCTAJUTMUECKOM PEIIETKH, BUJI COSTUHEHHS 1 OCHOBHBIE CBOWCTBA
dbeppura.

17. Jlatb ompeneneHre MOHITUIO «CTPYKTYPHAsI COCTaBIISIONIAs.

18. Kaxwue (a3pl NpuCyTCTBYIOT B KpUCTAJUIM3YIOIIEMCs CIuiaBe ¢ coaepxkanueM 4,3%C npu
temneparype 1147°C?
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19. Kakoii mporecc mpoucXouT rpu temmeparype 727°C B 0XJIaKAal0UIeMCs CIUIaBE C
cojepxanueM yriaepoja B unrepnaie ot 0,02 o 2,14%C?

20. IIpu kakoii TeMIepaType 3aKaHYMBAETCS KPUCTAIUIM3AINS YyTYHOB?

21. B Kakux CTPYKTYPHBIX COCTABJISIONINX IPUCYTCTBYET PeppuT?

22. BpiOpath M3 TEPEYUCICHHBIX TEPMHUHOB TE€, KOTOpBIE COOTBETCTBYIOT TOHSATHIO
«CTPYKTYpHAsl COCTABIISIFOIAS: )KUIKUH pacIiiaB, GeppuT, ayCTCHHUT, IIEMEHTHT, JIEACOYPHUT, TIEPIIUT.

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

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

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

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

27. Ha3BaTh KOHIIEHTpAIMH yIJIEPOa, TP KOTOPBIX CTPYKTYpa CIUIaBa COCTOMT TOJBKO U3
MepJIuTa WIN TOJBKO U3 Jieedypura.

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

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

30. Ha3Bath XxapakTepHbIC CBOWCTBA JIeIeOypHTA.

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

32. Uto Takoe neaeOyput?

33. Kaxkwue ¢a3sl mpucyTcTBYIOT B cruiae ¢ coaepxkanueM 0,01%C mpu Temmeparype 727°C?

34. Kaxkue ¢a3pl npucyTCTBYIOT B OXJIaXKIarouiemMcs crjase ¢ cogepxanuem 1,5%C npu
temneparype 727°C?

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

36. B kakux CTpYKTYPHBIX COCTABIISIIOIIMX IPUCYTCTBYET AyCTECHUT?

37. Kakoe npepamienue nmpoucxoaut rnpu 727°C B neneOypute B MpoIiecce ero
OXJIAXKIEHUS?

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

39. Kakwue ¢a3pl npucyTcTBYIOT B cIuiaBe ¢ conepxkanueM 1,5%C nocine ero oxiaxaeHus 10
KOMHATHOW TeMnepaTypbl?

40. Kaxkue cTaiy Ha3bIBAIOTCS JOIBTEKTOUIHBIMU?

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

42. B xakoii obnactu quarpamMmbl (Ipy KaKUX KOHIICHTPAIUAX yriiepoaa) IepauT
MIPUCYTCTBYET KaK CaMOCTOSITeNIbHASI CTPYKTYPHAsl COCTaBIISIOIIAs?

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

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

45. Kakwue cTanu Ha3bIBalOTCS 3a3BTEKTOMIHBIMU?

46. B KakuX CTpYKTYpPHBIX COCTABISIOIIMX MPUCYTCTBYET IEMEHTUT?

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

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

49. Kakue (a3bl IprCyTCTBYIOT B cIutaBe ¢ cogepkanuem 0,5%C npu temmneparype 750°C?

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

51. Ha3BaTh KOHLIEHTPAILMIO YIJIepo/a B CIIaBax, KPUCTAITU3AIUSA KOTOPBIX HAYMHACTCS C
BbIJICJICHUS [IEMEHTHTA.
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52. TIpoucxoauT ¥ BBIACIICHUE TPETUIHOTO IIEMEHTUTA B 3a9BTEKTHUECKUX YyT'yHAX B
uHTEpBaJie Temneparyp ot 727 no 0°C?

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

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

55. Kak n3mensieTcs ynapHasi BA3KOCTb C MOSIBIIGHUEM B CTalId CTPYKTYPHO CBOOOTHOTO
neMenTura’?

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

57. llepedncnuTh CTPYKTYpPHBIE COCTABIISAIOIIUE, IPUCYTCTBYIOIIUE B JKEIE30YIIEPOIUCThIX
crutaBax ¢ coaepskanurem ot 0 10 6,67%C.

58. Ha3zBaTh CTpyKTypHbIE TPU3HAKK TTEPBUYHOTO IIEMEHTHUTA.

59. Ha3BaTh CTpyKTypHBIE IPU3HAKK BTOPUYHOTO IIEMEHTHTA.

60. Ha3Bate CTpyKTypHBIC IPU3HAKUA TPETUIHOTO IIEMEHTHTA.

61. Uto takoe nepiaur?

62. Kakyio ¢opmy wnMeeT LEMEHTHT B NeEpiuTe, 00pa3ylolleMcs H3 ayCTeHHUTa IpU
OXJIAKJICHUU?

63. Kakyro ¢hopmy UMeeT IEeMEHTHT B Jieieoypute?

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

Mpumep tect Ne 1 «/Iluarpamma Fe-FesCy»

Bapmuanr 1

1. lats onpeneneHne NOHATUIO «dazay.

1. OmHOpOJIHAs 4YacTh CHUCTEMBI, 00JIaJlaiolas IMOBEPXHOCTBIO pa3zesia Ompe/eIeHHBIM
COCTaBOM, CTPOCHHUEM U CBOMCTBAMH.

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

3. YacTh cucTEMBI, UMEIOIIasi MOBEPXHOCTh pa3jiesia U UMEIOIIasi COCTaB, OTIMYAKOIIUNACS OT
OCTaJIbHOW YaCTH CUCTEMBI.
2. UTO Takoe MepBUYHBIN IIEMEHTHUT?

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

2. IleMEHTUT, BbLACISAIOIUNCS U3 KUAKOU (hasbl.

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

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

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

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

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

Bapuanmui 3a0anuii:
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3adanue 8

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

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

3adanue 7

1. [Ionvsysce ouacpammoii cocmosinuil Fe-FeC, onuwume 6ce ¢azosvie u cmpykmypHbie
npespawjenusi 8 cnaase ¢ cooepycanuem yenepooa 4,0% npu oxnadxcoenuu e2o u3 pacniasieHHO20
COCMOANUS, YKA3A8 NPU SMOM MEeMNepamypvl Ha4aid U KOHYA npespaujeHuil.

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

3adanue Ne 1

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

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

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

8. Ilopsanok npoBeAeHNs MaKpoaHalIn3a TOTOBOIO MAaKpOTEMILIETA.

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

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

11. Kakue onTuueckue cpesicTBa MOTYyT IPUMEHSTHCS [IPU MaKpoaHaiuse?

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

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

14. Yto KOHTpOIMpYyEeTCs MPU MaKpoaHalln3e mpokara?

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

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

17. Kak BBITTIIIUT Ha MAaKpOTEMILJIETE OCTATOK YCAaJOUYHON paKOBUHBI?

18. Kak BBITJISIAUT HA MaKpOTEMILIETE IIEHTPAJIbHAS TIOPUCTOCTh?

19. Kak BBITTIAIST HA MAaKpOTEMILIETE MTOAKOPKOBBIE ITy3bIpU?

20. Yto KOHTpOJIMpyeTCs NMPU MAKPOAHAIN3€ OTIIMBOK?

21. Yto KOHTpOJIMpyeTCs MPYU MAKPOAHATIN3€E IITAMITIOBOK?

22. YTO KOHTPOJMPYETCS MPU MAKPOAHATIN3€ CBAPHBIX COCAMHEHUM?

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

24. llpuBenute NpHUMEpPHl BBIABICHUS XWMHYECKOW HEOJHOPOJHOCTH C  IOMOIIBIO
MaKpOaHaJIn3a.

25. IlpuBemute mnpUMEPHI BBISBICHUS CTPYKTYPHOM HEOJHOPOAHOCTH C  IOMOUIBIO
MaKpOaHaJIn3a.

1. Yto Takoe MaKkpoaHaIH3 U3JIOMOB?

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

3. KakuMu cpeicTBaMy NPOU3BOIUTCS UCCIEI0BAHUE CTPOCHHS U3JIOMOB?

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

5. KakoBbI BHEIIHNE IPU3HAKU XPYIIKOTO U BA3KOTO pa3pyLICHU?

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

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

8. KaxkoBbI BHEIIHNE IPU3HAKU MEKKPHUCTAIUNINYECKOTO U TPAHCKPUCTAIIIMYECKOTO U3JIOMOB?

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

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

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

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

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

14. YTo Tako€ BOJOKHHUCTHIN U3JI0M?

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

16. Yrto takoe (appopoBuaHbIH n3I0M?

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

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

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

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

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

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

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

25. Pacnionoxute cienyrolue BUAbI W3JIOMOB B IOPSJKE BO3PACTAHUS YAApHOM BSI3KOCTH:
BOJIOKHUCTBIN, KAMHEBHUIHBIN, KPUCTAIUINYECKUM, KPYITHOKPUCTAININYECKUMN.

Kpumepuu oyenku:
[IpuBenens! B paznene 2

Haumenoeanue: 3awuma nabopamopnoii pabome Ne2 «muxkpoananusy»
Ilpeocmasnenue 6 @OC: sonpocul K 3aujume 1a00paAmMopHuLX pabom
Bapuanmui 3a0anuii:

1. Uro takoe Mukpoananus? [IpuMeHeHrne MUKpOoaHain3a B yCIOBUSAX MPOMBIIIJIEHHOT O PENPUITHS.

2. [epeuncnure OCHOBHBIE METOJIBI MUKPOAHAJIN3A.

3. Mopsmok BeIpe3kH oOpasia s MHKpoaHaiu3a. Kakue ycnoBusi HEOOXOAMMO BBIIOJHSATH IPH
BBIpe3Ke?

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

5. [puHnun ycrpoiicTBa MeTamiorpapuaeckoro MUKpOCKOIIa.

6. TIpyHIIAIT TIONYYEHUS] ONTHYECKOr0 HM300paKEHHS MPOTPABICHHOTO MHKpPONUIH(a C TOMOIIHIO
MeTayuIorpauIeckoro MEKPOCKOTIA.

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

8. Uto Takoe CTPYKTypHast COCTABIISFOIIIAS?

9. ®eppurt, ero OTIUIUTENBHBIE TPU3HAKH, KAK CTPYKTYPHOIH COCTaBIISIOMIEH.

10. LleMeHTHUT, €T0 OTIMYNUTEIbHBIC TPU3HAKH, KaK CTPYKTYPHOM COCTaBIISIOIICH.

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

12. Meroamka KOHTPOJIS TITyOHHBI 00€3yTIIePOKEHHOTO CITOSI.

13. CtpykTypa U CBOMCTBa 00€3yTICPOKEHHOTO CIIOS.

14. B xakoM COCTOSHHMH JIOJDKHA HAXOJUTHCS CTalb IPH ONPENEICHUN TIyOHMHBI 00e3yriepoKeHHOTo
CJIOS TIO CTPYKTYype?

15. Yo npuauMaetcs 3a TIyOuHy 00€3yTiIeposKeHHOT0 CiIosi?

16. Yto Takoe moiHOE 00e3yTiIepoXKuBaHue?

17. Yto Takoe 4acTHIHOE 00e3yTiepokuBaHmue?

18. Kak Bimser Hammame 00€3yTIEpO’KEHHOTO CIIOS Ha JKCIUTyaTallHOHHBIE CBOWCTBA JeTaledl H
WHCTpyMeHTa?

19. Meronuka onpezneneHus IIyOuHb! IEMEHTOBAHHOTO CIIOA.

20. B xakoM COCTOSIHMM IOJDKHA HaXOOUTHCSA CTajb AJIS1 HanOoliee TOYHOI'O ONPEAETIEeHUS TIyOuHBI
LIEMEHTOBAaHHOTO CJIOs?

21. CtpykTypa, CBOICTBA U PACIOIOKEHUE 3a3BTEKTOUIHON 30HBI IIEMEHTOBAHHOI'O CJIOSL.

22. Kak BIMSIOT HAIMYUE U CTPYKTYpa 3a9BTEKTOMIHOM 30HBI HA

CBOICTBA LIEMEHTOBAHHOI'O CJIOSl U AKCILTYyaTallMOHHBIE CBOMCTBA JI€Taled U UHCTpPyMEHTa?

23. CTpyKTypa, CBOICTBA U PaCIOIOKEHUE 3BTEKTOUTHON 30HbI LIEMEHTOBAHHOI'O CJIOSI.

24. CTpyKTypa, CBOMCTBA U PACITONIOKEHHE TTEPEXOJHON 30HBI IEMEHTOBAHHOTO CITOSL.

25. Yro mpuHUMAETCS 3a TIIyOUHY IEMEHTOBAaHHOTO CIIOS?

26. Meronuka onpezeneHus 3arpsi3HeHHOCTH METa/lla HEMETaJUIMYeCKUMH BKITIOUEHUSIMH.

27. B KakoM COCTOSHUM JOJDKHA HAaXOAWTHCS CTajldb IpPU ONPENEICHUU 3arpsA3HEHHOCTH
HEMETAJUIMYECKUMHU BKIIOUEHUSIMU?

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

Haumenosanue: sawuma nabopamophou pabome Ne3 «OnpeoeneHue mgepoocmuLy

Ilpeocmasnenue 6 @OC: sonpocwl k 3auume 1a60PAMoOPHbIX pabom

Bapuanmu 3a0anuii:

1. CymHocTh MeTona 3amepa TBepaocTH mno bpunemmio. KakoBa pa3smMepHOCTh €IUHMIIBI
tBeproctd HB? Kakue cymiecTByroT orpaHu4eHus Ui IPUMEHEHUS] 3TOr0 MeToa?
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2. Kakue ¢akTopsl HEOOXOOMMO YYMTHIBATh NpPU BBIOOpE OUAMETpa IIAPHKA U BEJIWYHHBI
Harpy3Ku Ipu 3amepe TBepaocTu 1o bpunemno?

3. Ha kakoM paccTOsIHMM JIOJDKEH HaXOAUTHCS OTIIEYATOK IIapHKa OT Kpast 00pasiia v OT Jpyroro
OTIIeyaTKa IIpu 3aMepe TBepAocTu no bpunemno?

4. C xakoil TOYHOCTBIO HEOOXOAUMO U3MEPATH JUAMETP OTIEUYaTKa MpU 3aMepe TBEPIOCTH IO
bpunenno?

5. Kakas B3auMocBs13b cymecTByeT Mexay HB 1 6,7

6. CymHOCTh MeTOna 3aMepa TBepaocTH 1mo Pokeemny. Uto coGoii mpencTaBisieT eIWHHUIA
TBeproctu 1o Poksemny? Haznauenue u o6macts npuMeHeHus MeToaa Poksera.

7. Kakue ¢akTopsl HEOOXOOMMO YYUTHIBATH MPH BBIOOpPE THIA HAKOHEYHUKA W BEINYHHBI
Harpy3Ku Ipu 3amepe TBepAoCTH 1o Poxseny?

8. Kak noBnuser Ha pe3yiabTaT 3aMmepa TBEpAOCTH Mo Poksemny Hamuuyue Ha oOpaTHOM
MOBEPXHOCTH oOOpa3la OCTATKOB OKAJIWHBI WJIM HEPOBHOCTEH M 3ayCEHILIEB OT MEXaHHYECKOM
00paboTku?

9. Kak noBnusieT Ha pe3yJabTaT 3amepa TBEpJOCTU 1o PokBeity Hamu4ue Ha KOHTPOJIUPYEMOM
MMOBEPXHOCTU 00pa3Iiia 00e3yriiepokKeHHOTO CII0s?

10. MoxxHO 11 3aMepATh TBEPJAOCTbh TOHKUX YIPOYHEHHBIX CJIOEB (TUIIA a30TUPOBAHUS) WUIIU
CJI0€B MOKPBITUH 10 MeToy bpunenns nnu Poksemna?

11. IlpuBecTn mpuUMEpB NPAKTUYECKOTO HCIOIb30BAHMS HW3MEPEHHs TBEPAOCTH Ha
MIPOMBIIIJIEHHOM MPEANPHUSITHH.

12. HazoBute apyrue MeTOJbl U3MEpPEHHs] TBEPAOCTH, WX OCHOBHBIE OTJIMYUS OT METOJOB
Bbpunenns u PokBenna, Ha3HaueHUe ¥ 00J1aCTH MPUMEHEHUS.

13. s kakux 3a/1a4 mpeIHa3HAaYeHbI IEPEHOCHBIC MaJIOTa0apUTHBIE TBEPIOMEPHI?

Kpumepuu oyenku:

[IpuBenens! B pazaene 2

Haumenoeanue: 3awuma nabopamoproti pabome Ned « Onpeoenenue meepoocmuy
IlIpeocmasnenue 6 @OC: sonpocwl K 3aujume 1a00paAmMopHuLX pabom
Bapuanmui 3a0anuii:
1. Yto Takoe uyryn?
. Uto Takoe Oenbiit uyryH?
. UTo Takoe ceprplil 4yryH?
. UTo Takoe BBICOKOTIPOYHBIN YyTr'yH?
. UTo Takoe KOBKHI1 YyryH?
. UTo Takoe MmojoBUHYATHINA YyryH?
. Uto Takoe heppuTHBIA YyryH?
. Uto Takoe nepIuTHBIN YyTryH?

9. Yto Takoe GheppuUTO-NepIUTHBINA YyTyH?

10. Yto Takoe MeTaJlInyecKas OCHOBA UyryHa?

11. Yro Takoe rpacut?

12. Uto Takoe neneOyput?

13. Kakue CTpyKTypHBIE COCTaBISIOIIME MOTYT NPHCYTCTBOBAaTh B MHUKPOCTPYKTYpe OenbIx
YyryHOB?

14. Kakue cTpyKTypHBIE COCTaBIIIOIIME MOTYT IPHUCYTCTBOBaTb B MHMKPOCTPYKTYPE CEPBIX
YyryHOB?

15. Kakue CTpPYKTypHBIE COCTAaBJISIOIIME MOTYT MPUCYTCTBOBaTh B MHUKPOCTPYKTYpE
MOJIOBUHYATHIX YYT'YHOB?

16. Kakue CTpyKTypHBIE COCTaBISIOLIME MOIYT IPUCYTCTBOBATH B MHUKPOCTPYKTYpE
BBICOKOIIPOYHBIX YYT'YHOB?

17. Kakue CTpyKTypHBIE COCTaBJISIOIIME MOTYT NPUCYTCTBOBAaThH B MUKPOCTPYKTYpE KOBKHX
YyryHOB?

18. Kakyto CTpyKTypy UMEIOT Oelble UyryHbI ¢ coJiepKaHueM yriaepoaa ot 2,14 1o 4,3%?

19. Kakyio CTpyKTypy UMEIOT Oeble YyryHBI ¢ cosiepxkanueM yriaepoaa 4,3%?

01N L B~ WIN
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20. Kakyro CTpyKTypy UMEIOT OeJIble UyT'yHbI € coJiepKaHueM yriepoja ot 4,3 1o 6,67%7?

21. Kak u3meHstoTCs CBOMCTBa 0€I0T0 UyryHa ¢ yBeJIMUEHUEM coJiepKaHus yrieposaa ot 4,3 1o
6,67%7?

22. Ha3zoBuTe MHTEpBaI COJACpPKAHUS YIIEpoaa B UyryHax, CTPYKTypa KOTOPBIX COCTOMT M3
nepiuTa u ieaeoypura.

Kpumepuu oyenku:

[IpuBenens! B paznene 2

Haumenosanue: 3awuma nabopamoprou pabome NoS «Hccrnedosanue 6iusanus pexcuma
MepmooopabomKy Ha CMpoeHuUe U C8OUCMEA CTNATILY

IlIpeocmaenenue 6 @OC: sonpocul K 3aujume 1a00paAmMoOpPHuIX pabom

Bapuanmui 3a0anuii:

1. Kaxyro MUKpOCTpYKTYpy UMetoT ctanu Mapok 30...45 nocie HopManu3anuu?

2. Kakue ycnoBus MpH 3aKajKe CTaJIN JTOJDKHBI ObITh 0013aTEIbHO BBIMOIHEHBI AJIS TOJIy4eHUs
MapTEHCUTHOM CTPYKTYpHI IO BCEMY CeYeHHI0 o0pa3ia?

3. Kakyro MUKpOCTPYKTYpY U TBepAOCTh uMeroT ctaiu 30...45 nocie 3akanku B BOLy?

4. Kakyo CcTpykTypy H TBEpAOCTh NpPHOOpPETAIOT 3aKaJeHHblE HA  MapTEHCHUT
CPEIHEeYTIIEPOAUCTHIE CTAIH TMocie oTiycka ux Ha 200°C?

5. Kakyro cTpykTypy ©W TBEpPAOCTh NPHUOOPETAIOT 3aKAJICHHBIE HAa  MapTEHCHUT
CpEIHEeYTIIEPOAUCTHIE CTAIH TocTe oTiycka ux Ha 350°C?

6. Kakyio CTpykTypy ¥ TBEpPIOCTh NPHOOPETAIOT 3aKaJeHHbIE HA  MapTCHCUT
CPEIHEeYTIIEPOAUCTHIE CTAIH TMOcie oTiycka ux Ha 500°C?

7. Kak u3meHseTcss MPOYHOCTh CPEAHEYTJIEPOAUCTHIX CTajel MPU TOBBIIIEHUN TEMIIEPATYPHI
otnycka? Kakue mpouecchl B CTJIM BBI3BIBAIOT 3TO U3MEHEHUE?

8. Kak wu3MeHSAI0TCS XapakTepUCTHKUA IUJIACTUYHOCTH CPEIHEYTJIEPOJUCTBIX CTalled TMpHu
MOBBILIEHUH TeMIlepaTyphbl oTitycka? Kakue mporeccsl B CTalu BbI3bIBAIOT 3TO U3MEHEHHE?

9. Kak u3MEHSIOTCS XapaKTepUCTUKH IJIACTUYHOCTUA CPEAHEYIJIIEPOJAMCTHIX CTaled npu
MOBBIIIEHUHU UX TPOYHOCTH?

10. Kak wusmeHsieTcss mnpenes MNPOYHOCTU CPEAHEYTIECPOAUCTBIX CTajeld MpPH MOBBIIICHUH
TBEpPAOCTH?

11. B kakyto cTopoHy HEOOXOMMO U3MEHUTH TEMIIEpaTypy OTITycKa (OBBICUTh UM IOHU3UTD ),
€CJIi He0OX0IMMO YMEHBIIUTh TBEPAOCTh CPEAHEYTIICPOTUCTON CTaIN?

12. KakoBo cojziepxaHue yriepojia B CpeIHEYTIJIEPOAUCThIX CTATIAX?

13. Kak BbIOMpaeTcs TeMiiepaTypa HarpeBa 1oJ1 3aKaJiky CpeaHeyIIIepOIUcTo cranu?

14. Kakoro mHTepBana Temmeparyp cieayeT u3beratb mpu BbIOOpe TeMIlepaTypbl OTIyCKa U
noyemy?

Kpumepuu oyenxu:

[IpuBeneHs! B paznene 2

Haumenoeanue: sawyuma nabopamopnou pabome Nob «Ananuz ouazpamm»

Ilpeocmasnenue 6 @OC: 6onpocul k 3awume 1a60paAmMopHsvIX pabom

Bapuanmu 3a0anuii:

1. Kakyro MUKpOCTpPYKTYypy UMeroT ctaiu Mapok 30...45 nocie Hopmanusanuu?

2. Kakue ycnoBus IpH 3aKajke CTalIH JOJDKHBI ObITh 0053aTENIbHO BBIIOJIHEHBI JUIS MTOJTyYeHUS]
MapTEHCUTHOM CTPYKTYpHI 110 BCEMY C€UeHHUI0 00pa3ua’?

3. Kakyro MUKpPOCTPYKTYpY U TBEpIOCTb UMEIOT cTanu 30...45 nocnie 3aKajlku B BOLy?

4. Kakyio CTpyKTYypy H© TBEpAOCTb IpPHOOPETAIOT 3aKaJCHHble Ha  MapTEHCUT
CPEIHEYTIIEPOUCTBIE CTAJIN Mocie oTirycka ux Ha 200°C?

5. Kakywo cTpykTypy ¥ TBEpAOCTb NpUOOPETAIOT 3aKaJleHHbIE HA  MapTEHCHT
CPEIHEYTIIEPOIUCTBIE CTAJIN MOCIIE OTITycka ux Ha 350°C?

6. Kakyo cCTpykTypy W TBEpAOCTb NPHUOOpETAIOT 3aKajeHHble Ha  MapTEHCUT
CPEIHEYTIIEPOIUCTBIE CTAJIN Mocie oTirycka ux Ha 500°C?
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7. Kak u3MeHseTcsi IpOYHOCTh CPEAHEYIJIEPOAUCTBIX CTale IpPU MOBBIIIEHUH TEMIIEPaTypbl
otmycka? Kakue nmpouecchl B CTalM BbI3bIBAIOT 3TO U3MEHEHHUE?

8. Kax u3MeHSIOTCS XapaKTEpUCTUKU IUIACTUYHOCTU CPEAHEYIVIEPOJUCTBIX CTaJleld IpU
IIOBBILIEHUH TEMIIEpaTyphbl oTilycka? Kakue nporeccsl B CTajlu BbI3bIBAIOT 3TO U3MEHEHHE?

9. Kak W3MEHSIOTCS XapaKTEPUCTUKHM IUIACTUYHOCTU CPEAHEYIVIEPOJUCTBIX CTaJleld IpU
MOBBIIIEHUHU UX IPOYHOCTH?

10. Kak wu3meHsieTcss mpenesl MPOYHOCTU CPEAHEYIJIEPOAMCTHIX CTajel NpU IOBBIILICHUU
TBEpAOCTU?

11. B xakyro cTopoHy HE00X0AUMO U3MEHHUTH TEMIIEPATypy OTITyCKa (TIOBBICUTH MIIU TOHU3HTH ),
€CITM HEOOXOIMMO YMEHBIITUTH TBEPIOCTh CPEAHEYTIEPOTUCTOM cTamm?

12. KakoBo conepkaHue yriepoja B CpeIHEYTIEPOAUCTHIX CTAISAX ?

13. Kak BbIOupaercs remneparypa HarpeBa Mo/l 3aKajiKy CpeIHeyrIepOIUCTON CTaIu?

14. Kakoro mHTepBajia TeMIiepaTryp cieayeT u30eraTh NpU BbIOOpE TemIiepaTypbl OTIycKa U
novemy?

Kpumepuu oyenku:

[IpuBenens! B pa3aeine 2

Haumenoeanue: 3awuma nabopamopuou pabome Nl  «Quacnocmuka Oeghexmos,
BCMPEYAIOUWUXCS 8 MAUUHOCTPOUMEIbHOM NPOU3BOOCTIEE )
Ilpeocmasnenue 6 @OC: sonpocwl K 3aujume 1a00pamopHuLX pabom
Bapuanmu 3a0anuii:
1. Yto Takoe nedekTnr?
. Ionsgrns «OOIMYCTUMBIC» U «HEAOITYCTUMBIC) ,Z];e(beKTBI.
. Knmaccudukamus gedexToB mo xapakrepy pacrpenaeicHus.
. Knnaccudukanust nedextoB mo ¢popme ¥ pacnoaokeHuIo.
. Uto Takoe Opak? UTO mMOHMMAIOT 01 HCIIPABUMBIM M HEUCIIPABUMBIM OpakoM?
. Knaccudukanus nedekToB Mo MOMEHTY BO3HUKHOBCHHSI.
. et eKkThI MeTaITyprudaecKoro mporuCXoKICHUS (TTIepEUCHb ).
. JlebekThI TUTHS (TIEpEUCHB ).
. JlebekThl TpOKaTKH (TIEPEUCHB ).
10. JledexTsl IITaAMITOBKH, KOBKH (II€PEUYCHB).
11. HedexTs cBapku (TIepedcHb).
12. Jedextsl TepM0O0OOPaOOTKHU (IICPEUCHB).
13. JledekThl MEXaHUIECKON, XUMHIECKON U TadbBaHUMIECKON 00pabOTKH (TIepeueHb ).
14. Koppo3wust (ITOHATHE U BHIIBI).
Kpumepuu ouenxu:
[IpuBenens! B pazjene 2

O ~NANWn BN

Haumenoeanue: 3awuma nabopamopuoi padbome Ne8 «Hccnedosanue enuanus pescuma
mepmooopabomKu Ha cmpoeHue U C80UCMBEAa CIAIU
Ilpeocmasnenue 6 @OC: 6onpocul k 3awume 1a60paAmMopHuIX pabom
Bapuanmui 3a0anuii:
. Uro Takoe yriepon?
. MakcumanbHOe coiepKaHue yriaepoaa y 109BTEeKTONIHBIE CTaeH.
. Kakue cTpykTypHBIE COCTaBISIOIINE COJIEPKAT JOIBTEKTOMAHBIE CTAIH?
. KakoBo comepskanue yriepona B CpeIHEYTIEPOAUCTHIX CTANIAX?
. B yem ornmunrtensHast ocodennocts @eppura u AycreHura
. Uto Takoe CTpyKTypHas COCTaBIISIOILas?
. @eppuT, ero OTIMYUTENbHBIEC TPU3HAKH, KaK CTPYKTYPHOIH COCTaBIISIFOILIECH.
. LlemeHTHT, €T0 OTIIMUNUTENBHBIE TPU3HAKH, KAK CTPYKTYPHOW COCTaBIISIOIICH.
. AYCTEHUT, €ro OTIMYUTENbHbIE TPU3HAKH, KAK CTPYKTYPHON COCTaBIISIOMICH.
10. Ilepsut, €ro OTAMYNTENBHBIE IPU3HAKHU, KAK CTPYKTYPHOW COCTaBIISIOLIEH.
11. MapTeHcuT, ero OTIMYUTENbHBIE TPU3HAKH, KAK CTPYKTYPHON COCTaBIISIOIIEH.
Kpumepuu oyenxu:
[IpuBenens! B pa3nene 2

O 031N DN W —
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Kpurtepuu 1 mkaJbl OLeHUBaHUA
JUis KOHTPOJIBHBIX MEpPONPUATUHN (TEKYILEro KOHTPOJIS) YCTaHABIMBAETCS MUHUMAJIBHOE U
MaKCUMAaJIbHOE KOJIMYECTBO OalioB B COOTBETCTBHM ¢ Tabmuueidl. KoHTpoiibHOE MepompusiTHe
CUMTAETCS MPOUICHHBIM YCIICIITHO TIPH YCIOBHU HA0Opa KOJIMYECTBA 0aJUIOB HE HUKE MHHUMAJIBHOTO.
Pesynprar 00yueHHs MO JUCHUIUIMHE CYMTACTCS AOCTHTHYTHIM TPU YCIICITHOM IPOXOXKICHUH
00y4aromuMcs BCeX KOHTPOJIBHBIX MEPOIIPUATHH, OTHOCSIIUXCS K JaHHOMY Pe3yIbTaTy 00ydeHHUsI.

Pazoenvt Konuuecmeo dannos
Dopma Konmponsn -
OUCUUNIUHDBL min max
1 3amuTa maboparopHoii paboTsr Nel. 5 8
2 Tectuposanue no pasaeiny «Kpucramimiaeckoe CTpOCHHE METAIIIOB U 3 5
CILITABOBY.
3amuTa mabopatopHoi paboThr No2. 5 8
3 3amuTa mabopatopHoi paboThr Ne3. 5 8
4 TectupoBanue o pazaeny: Jlnarpamma «xesne3o — yriepom. 3 5
3amuTa JabopatopHoii paboThl Nod. 5 8
5 KonTposbHas padora Nel 2 5
3amuTa JabopatopHoii paboThl No5. 5 8
6 3amuTa 1abopatopHOii paboThl Neb. 5 8
7 KonTposbHas padora Ne2 3 5
3ammra nabopaTopHoi padoTsl No7. 5 8
8 3ammra nabopaTopHoi padoTsl Ne§. 5 8
Ok3amMmeH 11 16
Htoro 63 100

[Ipn oueHMBaHUM pe3yabTaTOB OOY4YEeHMs] IO AWUCHUIUIMHE B XOJ€ TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH  HCIOJB3YIOTCA  CIEAyolue Kputepud. MUHUMaIbHOE KOJIMYECTBO OalljioB
BBICTaBJISIETCS 00y4JaromeMycsl Y BBIIIOJIHEHUU BCEX MOKa3aTeseil, T0MyCcKaloTCs HECYIeCTBEHHBIE
HETOYHOCTHU B U3JIOKEHUHU U 0(hOPMIICHUH MaTepHaa.

Haumenosanue,
Ilokazamenu évicmaeneHus MUHUMAIbHO20 KOAUYECHEA 0AN106
0bo3nayenue
JlaGopaTopHast paboTa BBIIIOJIHEHA B TIOJTHOM 00bEME;
TTaGopaToDHAs [IpeacraBneH or4der, coiepKamuii HEOOXOIMMBIC pPACYETHI, BBHIBOABL, O(OPMICHHBIH B
pabo Tpa P COOTBETCTBHH C YCTAHOBJIEHHBIMH TPEOOBAaHUAMUY;

[IpoxeMOHCTPUPOBAaH YHOBIETBOPUTENBHBIA YPOBEHb BIAJCHHS MaTEPHAJIOM IIPU 3allUTe
1abopaTopHOH paboTHI, TaHbI TPAaBUIIbHBIE OTBETHI HE MeHee ueM Ha 50% 3aJaHHBIX BOIPOCOB

IIponeMoHCTpUPOBaH YIOBICTBOPUTENBHBIN YPOBEHD BIaJCHUS MAaTEPHATIOM.

KontponsHas pabora o
P P [IpaBuibHO penieHo He MeHee 65% 3amannit

JlaHBI paBUIIBHBIE OTBETHI HE MeHee YeM Ha 50% 3a1aHHBIX BOIIPOCOB.

VYerHbll onpoc
[TponeMoHCTpHPOBAHBI 3HAHUSI OCHOBHOT'O Y4€OHO-IIPOrpaMMHOT0 MaTepHaa

Tecr [TpaBuibHO pemeno He MeHee 50% TecTOBBIX 3aAaHUN

HToropas omeHkKa BBICTABISIETCS C UCIIOJIb30BaHUEM cnez[yiomeﬁ IIKaJIbI.

Ouenxka Haopano 6annos
«OTJIUYHO» 90-100
«XOPpOoUIOo» 80-89
«YIOBJIECTBOPHUTCIIBLHOY 64-79
«HCYHOBJICTBOPUTEIIBHOY Menee 64
Ecin cymma HaOpanHbeix OamnioB MeHee 64 — oOywaromuiicss He JOIyCKaeTrcs [0

MIPOMEKYTOUHOM aTTecTaluu (10 9K3aMeHa).
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buner k 3x3aMeHy BKIIIOYAET 2 TEOPETUUECKUX BOIIPOCA U MPAKTUUYECKOE 3aJaHHE.
[TpomexyTodHas aTTecTaus MPOBOIUTCS B JOPME YCTHOTO OTIPOCa U MTPOBEPKHU 3aJaHMUSI.
Bpewms na noarorosky: 60 MUHYT.

Ouenka

Kpumepuu OUEHKU

«OTJIMYHO»

OO6yuaromuiicsi ToKa3zajl BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOe
3HaHWE Y4eOHOTO Marepuana, MPETyCMOTPEHHOTO IPOrPaMMOH,
YMEHHME YBEPEHHO IMPUMEHITh HAa MX IPAKTHKE IPHU PELICHUH 3a/]a4y
(BBIMOJIHEHUM  3a/laHUi), CHOCOOHOCTH IOJIHO, IPAaBWJIBHO U
apryMEHTHPOBAHO OTBEYaTh HA BOINPOCHI U J€JaTh HEOOXOIUMBIE
BBIBOJIbI. CBOOOJIHO HCIIOJIB3YET OCHOBHYIO JIMTEPATYpy M 3HAKOM C
JIOTIOJIHATEIbHOM JINTEPATypPOi, pEKOMEHI0BAHHON ITPOrpamMMoOit

«XOPpOILIO»

OOyuaromuiicss NOKa3all MOJIHOE 3HAaHHE TEOPETUYECKOTo MaTepuaa,
BJIa/ICHUE OCHOBHOM JHMTEpaTypod, PEKOMEHJIOBaHHOW B Iporpamme,
YMEHHME CaMOCTOSITENIbHO pellaTh 3aJadyd (BBINOJHATH 3a/aHus),
CIOCOOHOCTh apryMEHTHPOBAHO OTBEYAaTh Ha BONPOCHI M J€JaTh
HEOOXOIMMbIE  BBIBOJBI,  JIONMYCKAaeT  €IWHUYHBbIE  OLIMOKH,
UCIpaBisieMble Tocie 3ameuaHust npenogasarens. CnocobeH K
CaMOCTOSITEIbHOMY TOTIOJHEHUIO M OOHOBJIEHHIO 3HAHUN B XOJe
JanpHene yaueOHoi paboThl U IpoheCCHOHATbHON AeITEIbHOCTH

«KYHOOBJICTBOPHUTECIBHO»

OO0yuaromuiicst IEMOHCTPUPYET HETIOJIHOE WK (PparMeHTAPHOE 3HAHUE
OCHOBHOTO Y4eOHOTO MaTepuaa, JOMyCKaeT CylleCTBEHHbIE OIINOKH B
€ro U3J10KEHUH, UCIBITHIBACT 3aTPYAHEHUS U JOMYCKAeT OUIMOKU NP
BBITIOJTHEHUH 3a/laHui (pEIIeHUuU 3ajiad), BBINOJHSET 3aJaHue MpU
MOJICKa3Ke IMpernojaBaTelis, 3aTpyaHsieTcss B (OPMYIUPOBKE BHIBOJIOB.
Brnageer 3HaHMeM OCHOBHBIX  pa3[elioB, HEOOXOIUMBIX IS
JnanbHEHero oOy4deHusi, 3HAaKOM C OCHOBHOW W JIOMIOJIHUTEIHLHOMN
JIUTEPATYPOU, pEKOMEHIOBAaHHOM POrpaMMOid

«CHECYOOBJICTBOPHUTECIBHO»

OO0yyaromuiics Mpu OTBETE JEMOHCTPUPYET CYIIECTBEHHbIE TPOOEIbI B
3HaHMSIX OCHOBHOTO y4eOHOI0 MaTrepuala, JOIycKaeT Irpyoble omrOKu
B (opMy/IHpOBaHMM OCHOBHBIX TMOHSATHUH M MPHU PEHICHUH TUIIOBBIX
3a/1a4 (IIpH BBIIIOJIHEHUH TUIIOBBIX 33aJJaHUil), HE ClIOCOOEH OTBETUTH Ha
HABOJSIME  BONPOCHI  MPENOJaBaTels. Ouenka  cTaBUTCSH
oOydaromumcsi, KOTOpble HE MOTYT MPOJOJIKUTh OOydeHHE WIH
OPUCTYNHUTh K MPOPECCUOHATBHON JEATEIbHOCTH IO OKOHYAHUU
00pa30BaTENbHOTO y4YpexACHUS Oe3 IOMOJHUTEIbHBIX 3aHATUN IIO
paccMaTpUBaEMOU TUCITUIINHE
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