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AHHOTAINS K JUCHUILINHE

Haszeanue oucuyunnunnt

MarepuanoseneHue

Hanpagnenue (cneyuanvrnocms)
n0020MmoeKu

15.03.05 - KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE oOecreueHre
MaIIUHOCTPOUTEIBHBIX TPOU3BOICTB

Hanpasnennocmso
(npogpunv/npozpamma/cneyuan
uzayus)

TexHonoruu nudpoBoOro NPOEKTUPOBAHUS U IPOU3BOJICTBA B
MaIIMHOCTPOECHU U

Mecmo oucuyuniunot

Ob6s3arenbHas yacth biioka 1. lucuumimnel (MOaynn)

Tpyooemkocmo (3.e. / uacwt)

53.e. /180 gyacoB

Llenw uzyuenus oucyunaunot

Llenbi0 OCBOCHMS JUCLIUIUIMHBI SBISIETCS O3HAKOMIIEHHE C OCHOBAMU
(bopMHpOBaHUS KPUCTALIHYECKUX MAaTEPHAIOB U OCHOBBI TEPMUYECKON U
XMUMHUKO-TEPMHUYECKON 00pabOTKH METAIJIOB U CIJIABOB

Komnemenyuu, opmupyemuie | OITK-1. CriocoOCH MPUMEHSITH COBPEMEHHBIC YKOJIOTHYHBIC 1 O€30TIacHbIC
6 pesyromame  OC60CHUA | \reTopl PAI[MOHATIBLHOTO HCIIOJIB30BAHUS CHIPHEBBIX U IHEPIeTHUCCKUX
OucKuRIUHY PECYPCOB B MAIIMHOCTPOCHHH;
OIIK-5. CmnocoGeH  HCMONBb30BaTh  OCHOBHBIE  3aKOHOMEPHOCTH,
JICHCTBYIOIIME B IIPOIIECCE M3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX U3/ICITHIA
TpeOyeMoro Ka4ecTBa, 3aJJaHHOTO KOJMYECTBA IIPYU HAMMEHBIIIHNX 3aTpaTax
0O0IIIECTBEHHOTO TPY/Ia;
Cooeporcanue oucyunnunwl | Kpuctayuimyeckoe cTpoeHre MeTa/uioB. Jledopmanus u pa3pyiieHue

(ocHnoenble pazdenvl u memol)

MeTaJlI0B. MexaHuueckue CBOMCTBAa METAJIOB U cIlIaBoB. CIlIaBbl
MeTaJuI0B (KOMITIOHEHTHI CIUIaBOB). JlmarpaMmma <«GKee30 — yriaepoay.
Kpucrannu3zaius MeTaiioB U CIIJIABOB B PEAJIbHBIX YCIOBUSAX. Buabl
TEPMUYECKO 00paboTKH. XHMMHUKO-TepMHUYECcKas 00paboTKa.
MapxkupoBka cTaineil u criiaBoB. [lonumMepsl 1 KOMITO3UIIMOHHBIE
MaTEpHaJIbL.

Dopma
ammecmayuu

npomescymounoi

OK3aMeH




1. lleau u 3aga9u AUCHHUILINHDI:

Heabp ocBoeHMs y4eOHOW ITUCHHMILIUHBI «MaTepraloBeCHHE» COCTOUT B TOM, YTOOBI
CTYJIGHTBI MOTJIU IIeJICHANPABICHHO BHIOMPATh MaTEPHUAbl TIPH MPOSKTUPOBAHUU TEXHOJIOTHUECKHX
MPOIIECCOB M Pa3pabOTKU KOHCTPYKUMM. JIMCUMIIIIMHA 3HAKOMUT CTYJEHTOB: C OCHOBHBIMHU
3aKOHOMEPHOCTSIMH OOpPa30BaHUsS U HM3MEHEHHUS CTPYKTYpPbl METAUIMYECKHMX U HEMETATUHYECKUX
MAaTEpUAIIOB; C METOJAMU KOHTPOJISI CBOMCTB U CTPYKTYPhI MATEPUAJIOB; C MPABUIIAMHU PALlMHOHAIIBHOTO
BBIOOpA MaTEPHAIIOB U METOaMH MX TEXHOJOTUYECKOH 00pabOTKH.

3agayd  OCBOCHHS JUCHMIUIUHBL TNPUOOpPETeHHE 3HAHUK (OPMUPOBAHUS CTPYKTYPHI
MAaTepHajioB; 3HAKOMCTBO C OCHOBHBIMM U TMEPCIEKTUBHBIMU KJIACCaMH KOHCTPYKIIMOHHBIX
MATEepHAJIOB, U3YYEHUE U IPAKTUYECKOE OCBOCHHE OCHOB TEOPUM M TEXHOJIOTMU TEPMUUYECKOUN
00pabOTKH, METOJIOB U TEXHUYECKUX CPEJICTB YIPOUHCHHUS JICTAIICH.

2. Ilnanupyembie pe3yJibTaThl 00yUeHHsI
B pesynbraTe 0OCBOGHUS TUCHMIUIMHBI Y CTYACHTA JIOJKHBI OBITH CHOPMHUPOBAHBI
3HaHus, npuodpeTaemMble B X0/i¢ 0CBOCHHUS TUCHHUILINHBI

Ne i/nn 3Hanusn
1. ®duU3NYECKyI0 CYIIHOCTh SIBJICHUH, MPOUCXOMAIIMX B MarepualaX B YCIOBHSIX
MIPOM3BOJICTBA M IKCIUTyaTallid WM3JCIMHA W3 HHUX IO/ BO3JCHCTBHEM BHEIIHHX
(hakTopoB.
2 OCHOBHBIC 3aKOHOMEPHOCTH, JCHCTBYIOIIME B TMpPOIECCe KOHCTPYMPOBAHUS U
[IPOCKTUPOBAHUS MAITHHOCTPOMUTEIBHBIX M3IEIIHIA.

YMeHnusi, npuodpeTraeMbie B X0/1€ 0CBOCHHUSI THCITHIIINHBI

Ne /it YMmenus
1 BeiOupars Marepuanbl, OLEHMBATH W HPOTHO3UPOBATH MOBEACHUE MaTepHaia H
NPUYMHBl OTKA30B MPOAYKIUU OT BO3JICHCTBUS Pa3lMYHBIX SKCILUTyaTallMOHHBIX
(bakTOpoB.
2 [TpuMeHATh eCTECTBEHHOHAYYHbIE 3HAHUs Ui KOHCTPYHPOBAaHHS M TPOSKTHBIX

pacucToB U3ICIUN MalInHOCTPOCHUS.

Haanm, npnoﬁpeTaeMble B X0/J1€ 0OCBOCHUSA JUCHUIIJIUHBI

Ne i/t HaBbikn
1 HaBbikamu BbIOOpa BapHaHTOB PAllMOHAIBLHOTO HWCIOIB30BAaHUS CHIPHEBBIX H
JHEPTEeTHYECKHUX PECYPCOB B MAITMHOCTPOCHUH.
2 HaBbikaMu KOHCTpYHpPOBaHUSI M MPOEKTHBIX PACUETOB HW3JEIHI MalIMHOCTPOEHUS,

OMpCaACIICHUA IPON3BOJACTBCHHBIX 3aTpar.

KOMHeTeHlII/II/[, npuoﬁpeTaeMble B X0€ OCBOCHMA JUCHUIIJINHBI

Komnerenuun Nuaukaropsl 3Hanus Ymenusn |HaBbiku
OIIK-1. Ciocoben OIIK-1.1. ®usnueckyro CyuHoCTb
IPUMEHST SIBJICHH, TIPOUCXOASIINX B
BDEMEH MaTepuasiax B YCIIOBHSX IIPOU3BOJICTBA 1
COBPCMCHHBIC 1 KCIUTyaTallUK U3/IeNINi N3 HUX N0
9KOJIOTUYHBIC U BO3/IECTBUEM BHEIHUX (PaKTOPOB
Y
0e30macHbIC METOIbI OIIK-1.2. BeiOupars MaTepHaibl,
paIMoHaIBLHOTO OLICHNBATb U MIPOTHO3UPOBATH
HCIIOIB30BAHUS TIOBE/ICHNE MaTepHala i NPHIHHbI 1
OTKA30B MPOJYKIHH OT BO3JEHCTBHS
CBIPBCBBIX U
Pa3IUYHbBIX IKCIUTyaTallMOHHBIX
SHEPreTUYECKUX bakTopoB
PECYpCOB B OIIK-1.3. HaBblkamu BbIOOpa
MallMHOCTPOCHUHU BapHUaHTOB pallMOHAIBHOI'O 1
UCIIOJIb30BAHHS CHIPHEBBIX U




9HEPreTHYECKIX PECYPCOB B
MAaIlUHOCTPOCHUH

OIIK-5. Crniocoben
UCIIOJIb30BATh
OCHOBHBbBIC
3aKOHOMEPHOCTH,
JICACTBYIOILLINE B
nporecce
W3TOTOBJIICHUS
MalIMHOCTPOUTCIIBHBIX
u3enud  TpedyemMoro
KauecTBa,  3aJlaHHOTO
KOJHMYECTBA npu

HaWMEHBIIIMX 3aTparax
0OIIIECTBEHHOTO TPY/a;

OIIK-5.1. OcHOBHBIE 3aKOHOMEPHOCTH,
JENCTBYIOIUE B IIPOLIECCE
KOHCTPYHUPOBAHHSA U MPOSKTHPOBAHUS
MAaIIAHOCTPOUTEIBHBIX H3/ICTHHA.

OIIK-5.2. [TpumeHsTH
€CTECTBEHHOHAYYHBIE 3HAHUS IS
KOHCTPYHPOBAHHS M IPOSKTHBIX
pacyeToB M3EIHUI MAIIHHOCTPOCHHUSL.

OIIK-5.3. HaBeikamu
KOHCTPYHUPOBAHUS U TPOSKTHBIX
pacyeToB U3ENUi MAIIMHOCTPOCHHS,
OIIpE/ICIICHHS IPOU3BOICTBEHHBIX
3arpar.

3. Mecto qucuuminnsel B ctpykrype QOOII
JIMCUUITIMHA OTHOCUTCS K 4acTH 00s13aTeNbHBIX AUCUUIUTHH broka 1 «/{ucuurmimnnel (MOLyIn)».
JlucuuninuHa u3ydaercs Ha 2 Kypce BO 2 ceMecTpe.

I/IsyquI/Ie JAUCHUITIIMHBI 6a3preTc5[ Ha 3HaHUAX, YMCHHAX W HABBIKAX, IIOJYYCHHBIX IIPU
OCBOCHUH AU CLMIIIINH (MO,Z[y.]'IGfI)I (DI/BI/IKa, XI/IMI/IH, TexHonorus KOHCTPYKIHOHHBIX MAaTCPUATIOB.

Ilepeuyenp nocneayoUMX TUCHUILIMH (MOAYIEH), A KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHHUS
1 HaBBIKU, pOpMHUpYEMbIE JaHHON y4eOHON AUCUHUIUIMHON (MoayseM): Pe3aHue MeTalioB U pexymuii
uHCTpyMeHT; OO0OpyJOBaHUE MAIIMHOCTPOUTENIBHBIX MPOU3BOJCTB; TEXHOJIOTMYECKas OCHACTKa;
TexHosorus MalMHOCTPOEHUS.

4. CTpykKTypa M coJep:kaHue TUCHUILIUHBI
4.1. CTpyKTYypa THCHUIJINH

<
Pasnen = PacripesienieHre TPYIOEMKOCTH pasziena
No :[HC;HHJMHH. § QE § (B yacax) mo BuAaM y4eOHOU paboThI Cozeprkanne
n/m HpOMe)(I)(I:})Il”I‘d(?‘{HOﬁ ; g z CaMOCTOSITETIFHOM PadOTHI
aTTeCTalu § ° KOHTaKTHAA CPC
A nexk | np | 1ab | KUA
1 2 3 4 5 6 7 8 10 11
Kpucramnmueckoe
CTpOEHUE [1] cTp. 4-25, [5] cTp. 7-46
METaIOB. MOJITOTOBKA K JIA00OpaTopHOii
: Jledopmarus u 18 4 4 i 4 ) 10 pa6ote Nel
paspylieHue
METaJIOB.
[1] cTp. 25-54, [2] cTp. 32-66
MexaHuueckne MIOJITOTOBKA K
) CBOICTBa 18 4 4 i 4 ) 10 JlabGopaTopHoii pabote Ne2
METaJJIOB TectupoBanuio 1o paszaeny
CIIABOB. «Kpucrannugeckoe crpoeHue
METAJIJIOB M CILIABOBY.
3 [2] cTp. 83-92, [5] cTp. 68-82
CmiaBbl METaIOB 18 4 4 - 4 - 10 [MoxroroBka k 1a00paTOPHOIA
pabote Ne3
4 [1] cTp. 62-89 moaroToBKa K
JuarpamMmebl. naboparopHoii padore Ned
Kpucrannuszanus 18 4 4 - 4 - 10 TecTtupoBaHHIO MO pa3eny:
METaIIOB. JluarpaMma «oKemnes3o —
yTIIEpOI».




5 [ToaroroBka k 1abopaTOpHOIA
HedexTs 18 4 4 - 4 10 paBoTe Nos
6 | Bugs
z%nggf;EOH [1] ctp. 90-139 nmoaroToBka Kk
P ’ 18 4 4 = 4 - 10 JlabopaTopHoii pabote Ne6
XHMHUKO- o
Kontpomnsroii pabote Nel
TepMHAYIeCcKast
00OpaboTka.
7 CTany U CIUIaBblL. (1] c{g.gg(r);ol 31“90’T[0213K03T£. 90-
MapkupoBka 18 41 4 I - 10 Are
. JlabopaTopHoii pabote Ne7
cTaseil ¥ CIIaBOB. .
KonTtpomnsHoit padote No2
8 | Momumep n [1] ctp. 231-299 noaroToBKa
KOMITO3UIIMOHHBIE 18 4 4 - 4 - 10 .
K 1aboparopHoi paboTte Ne§
MaTepHabL.
9 DK3aMeH 0,4 4 - = - 0,4 -
Hroro: 4 32 32 0,4 80
B TOM YHCJIC Yachl
koHTposst 35,6
4.2. Conep:xanue pa3jiesoB Kypca u GopMHUPyeMbIX B HUX KOMIIeTeHIH
N Pasznen Koapl
I /;1 AHCHATTAHBI KommnereHuuu 1 | 3HaHus | YMmenus | HaBbixkn DopmMa KOHTPOJISA
HHIUKATOPOB

1 Kpucranxnuueckoe cTpoeHue OIIK-1 3aruTa 1ab0paTopHoOit
meTamos. Jedopmanus u 1 1 pabotsl Nel.
pa3pyIIeHIe METaJIOB.

2 OIIK-1, OIIK-5 TectupoBaHue 1Mo

pasneny
MexaHudeckue cBOMCTBa «Kpucranmicckoe
1,2 1 1 CTPOEHHE METAILIOB 1
METaJUIOB U CILIAaBOB.
CILIaBOBY.
3auura J1abopaTopHOit
paboTs Ne2.

3 CruiaBbl METaJIIOB OIIK-1, OIIK-5 1 > 1 3amuTa 1abopaTtopHoi
(KOMTIOHEHTHI CIJIaBOB). paboTsr Ne3.

4 OIIK-1 TectupoBanue Mo

pazneny:
Huarpammbl. Kpucrannuzanus 1 JlnarpamMma <cKeneso —
METaJUIOB. yIIIepoay.
3auura J1abopaTopHOit
paboTsl Ne4.

5 OIIK-1 3arura 1abopaTopHOit
Aedexrer ! ! paboTsr NoS.

6 OIIK-1, OIIK-5 3amura 1abopaTopHOi
Buabl TepMudeckoii 00paboTKH. paboTsr Ne6.
XUMHKO-TepMHUUECKas 1,2 1,2 1,2 KouTtposnbHas pabora
00paboTka. Nel

7 Cranu u crutaBel. MapKkupoBKa OIIK-1, OIK-5 KoxtponsHas paGora Nfz

N 2 1,2 2 3anuTa 1abopatopHOi
cTajel u CIIaBoB.
paboTsr Ne7.
8 [HonuMeps! U KOMIIO3ULIMOHHBIE OIIK-1, OIIK-5 1.2 12 12 3anuTa 1abopaTtopHOi
Marepuabl. ’ ’ > paboTsr Ne§.
4.3. HaumeHoBaHMe TeM JIEKINH, MX co/lep:KaHue U 00beM B Yacax

Ne Ne paszpena . Tpynoem-
n/n AMCHMIINHBI HanmenoBanne exuuii KOCTb (4ac)

1. 1. Kpucranmmueckoe crpoerne Metaios. lehopmarus 1 paspylieHue 4

METaJUIOB.

2. 2. MexaHuueckne CBOMCTBa METAJNIOB U CILIABOB. 4

3. 3. CruiaBbl METaJJIOB (KOMIIOHEHTHI CIIIABOB). 4

4, 4, Juarpammel. Kpucrammsanusi METauIoB. 4

5. 5. JedbexTor 4




6. 6. Bupbt TepMuueckoit 00paboTk. XMMHKO-TepMHUYEcKas 00paboTKa. 4
7. 7. Cranu u crutaBel. MapKupoBKa CTajel U CIUIaBOB. 4
8. 8. IonuMeps! 1 KOMIO3UIIOHHBIE MATEPUAIIBL. 4

Bceero 32

4.4. HanmeHoBaHMe TeM NPAKTHYECKUX 3aHATHI, UX CO/lepPKaHue U 00beM B Yacax
Ipakmuyeckue 3ansamus y4eOHbIM NIAHOM He NPeodyCMOMPEHDL.

4.5. HaumeHoBaHue TeM JIA0OPATOPHBIX padoT, HX CoiepkaHue U 00beM B Yacax

Ne Ne pazgena Tpynoew-
I — HanmenoBanue 1a60paTopHbIX padoT KOCTh
(4ac)
L. ATOMHO-KPUCTAJUTMYECKOE CTPOCHUE METAJIIOB 4
2. 2. MukpoaHnanus (ctayiei). 4
Mukpoananu3s (4yryHoB).
3. 3. MaxkpoaHanus ucciieIOBaHUE U3IIOMOB 4
4. 4. Omnpenenenue TBEPIOCTH. 4
5. 5. Juarpamma «okene3o — yriiepoa» U paBHOBECHBIE CTPYKTYPbI 4
CTaJel U 4yT'yHOB
6. JunarnocTrka 1eeKToB. 4
7. 7. Hccnenosanue BIIUSIHUSA pexrMa YIPOUHSIOIIEN 4
TEPMHUECKON 00pabOTKU Ha CTPYKTYpY U CBOWCTBA cTaslel
8. 8. [IepBuuHbIe ¥ BTOPUYHBIEC TEPMOILIACTHYHBIE MaTEPHAIIBI 4
Bcero 32

5. OneHo4HbIe MaTepHAIbI VI TEKYLIEro KOHTPOJIA YCIEeBAeMOCTH U NPOMEKYTOYHOH
aTTecTalUH 10 JUCHMILIHHE

JU1 KOHTPOJISL PE3yAbTaTOB OCBOCHUS AUCIUILIINHBI TPOBOISATCS:

— TECTUPOBAHUE:!

1. «Kpucramnmyeckoe CTpOCHHE METAINIOB U CILIABOB)

2. lnarpamMmma «KeJe30 — yriiepoay.

— KOHTPOJIbHBIE Pa0OTHI:

1. KontpomnbHast padota Nel «Pa3oBble M CTPYKTYpPHBIE ITPEBpAILEHUS»

2. KontponsHas pabota No2 «OnucaHune CBOMCTB CIJIABOBY

— 3alIUThI Ta00PAaTOPHBIX padoT;

- 9K3aMEH.

[Tpumeuanue: OueHOYHBIE MaTepUaibl (TUIIOBBIE BAPUAHTHI TECTOB, KOHTPOJIBHBIX paboT U
1p.) npuBeaeHbI B oTenbHOM npuitokeHnu (POC) k pabouei mporpaMme AMCHUIUINHBL.

[IpomexyTouHas aTTecTanus 1o UTOraM OCBOEHUS TUCIUIUINHBI — YK3aMEH.

6. YuedHO-MeTOAUYeCKOe U HHPOPMAIITHOHHOE o0ecriedeHne TUCIUTIITUHbI:

a) OCHOBHAaf JiUTeparypa:

1. Komapos, O. C. Marepuanosenenne B mammHocTpoeHuu: yueonuk / O. C. Komapos, JI. ®.
Kepxenuesa, I'. I'. Makaesa ; nog pegakuueii O. C. KomapoB. — MuHck : Beimiimas mkosna, 2009.
— 304 c. — ISBN 978-985-06-1608-1. — TekcT : 31eKTpOHHBIN // DNEeKTpOHHO-OMOIHOTeYHAs
cuctema [PR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/20088.html (mata oGpareHus:
11.06.2021). — Pexxum poctyna: qist apropusup. Ilons3oBareneit

2. llpsxun, E. . Matepuanosenenue : yueOnuk / E. U. [psixun ; nox penakuueit E. U.
[psixun. — Cankt-IletepOypr : HantmoHnanbHbIM MUHEpaIbHO-CIPEEBON YHUBEPCUTET «I OpHBIN»,
2014. — 424 c. — ISBN 978-5-94211-699-6. — TekcT : 37eKTPOHHBIN // DIEKTPOHHO-
o6ubnuoreuynas cucrema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/71696.html
(mara obpamenus: 11.06.2021). — Pexxum goctyna: 1yist aBTOpuU3up. moib3osateneit. - DOL:
https://doi.org/10.23682/71696
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0) 10MOJIHUTEIbHASA JINTepaTypa:

3. DIEKTPOTEXHNYECKOE M KOHCTPYKIIMOHHOE MaTeprualioBe/IeHHe : yueOHOoe mocodue 1o Kypey
«DNEKTPOTEXHUUECKOE M KOHCTPYKIIMOHHOE MaTepUaJIOBEeIeHUE» JUIS CTYJICHTOB THEBHOM (POPMBI
oOydeHus: HampamiaeHuss noarotoBku 140400.62 - DneKTpodHEpPreTHKa W IJICKTPOTEXHUKA /
cocraputenu E. B. Illonuna, A. A. CraruBko. — benropon : benropoackuil rocynapcTBeHHbIN
TexHojornueckuii ynusepcurer um. B.I'. Illyxosa, O9bC ACB, 2011. — 123 c. — Teker :
NMEKTPOHHBIA // DOnekTpoHHO-OmOmMoreynass cucrema IPR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/28422 html (mara oGpamenus: 11.06.2021). — Pexum pocryna: mjs
aBTOPU3UP. IOJIb30BaTENICH

4. J1., Kannucrep Martepuanosenenue. OT TEXHOJIOTHH K IPUMEHEHUI0. MeTauibl, KepamMuKa,
nosmmMepsl : yueonuk / Yubsam Kammcrep /1., IBua Persuu [[x. ; mox penakmueit A. 5. Mankus.
— Cankr-IletepOypr : Hayunsie ocHoBBI 1 TexHONOTHH, 2011. — 896 ¢. — ISBN 978-5-91703-022-
7. — Texkcr : anexTpoHHBIH // DnekrponHo-6nbanoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/13216.html (mata oGpamenus: 11.06.2021). — Pexum pocryma: mis
aBTOPU3UP. IOJIb30BaTENICH

5. Marepuanosenenue: YueOHuk it By30B / b.H. Ap3omacos, B.l1.Makaposa u jap. [Tox omr.
Pen. b.H.Ap3omacosa, I'.I'. Myxuna. 6-e usa., crepeotun. — M.: U3g-so MI'TY um. H.O. baymana,
2004. — 648c.

B) MeTOAMYeCKHe YKAZAHUA:

6. IIpakTKyM 110 MaTepuagoBeIEHUIO : yueOHOE 1mocodue 1o Kypey «MarepruaioBeAeHUE» IS
CTYIEHTOB AHEBHOU (hopmbl oO0yueHus crneuuanbHocTeld 151001 — TexHONMOTMS MAIIMHOCTPOCHMUS,
151003 — WuHCTpyMEHTaJbHBIE CHCTEMbl MAIIMHOCTPOMUTEIBHBIX MpousBoacTB, 151701.65 —
IIPOEKTUPOBAHKE TEXHOJIOTHYECKUX MalluH U koMiute / cocraButenu E. B. Illonuna, A. A. Ctatusko.
— benropon : bearopoackuil rocyaapCTBEHHbIN TeXHOIornueckuii yausepeuteT um. B.I'. Illyxosa,
OBbC ACB, 2011. — 121 c. — Tekct : 3neKTpoHHBIN // DAeKTpoHHO-OMOIMoTeyHas cuctema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/28384.html (mata oopamenus: 11.06.2021).
— PexxuM mocTyna: ass aBTOpU3HP. MOJIb30BaTeeH

7. Hosuko, W. JI. Marepnanosenenne. KOHCTpyKIMOHHBIE M 3JIEKTPOTEXHUUYECKHE
MaTepHalibl. MaTepuansl ¥ 3JIEMEHTHI 3JeKTPOHHOM TeXHUKHU. [IpakTukyM Kk 1abopaTopHbIM paboTam
: yaeOHo-MeTonmueckoe nocodue / . JI. HoBukos, P. I1. /luxapesa, T. C. Pomanoa. — HoBocubupck
: HoBocnbupckuii rocynapcTBeHHbIN TexHuueckuil yausepcuret, 2010. — 56 ¢. — ISBN 978-5-7782-
1479-8. — TekcT : 3neKTpoHHBIN // DnekTpoHHO-6MOmHoTeyHas cuctema IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/45102.html (mata obpamenus: 11.06.2021). — Pexxum gocryna:
quts asropusup. Iloms3oBarenen

8. Meronuueckue ykazaHuss K JjaboparopHbiM paboram NelO, 12, 13, 24 mo kypcy
«Marepuanosenenue» / B. . Cunaesa, A. B. Benmumanckuii, C. JI. Kapnyxun [u ap.] ; mox penakiueit
JI. B. Tapacenko. — MockBa : MOCKOBCKUI IOCYJapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET UMEHHU
H.D. baymana, 2008. — 32 ¢. — TekcT : 31eKTpoHHBIN // DneKkTpoHHO-0nbmoTeyHas cucrema [PR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/31063.html (nata obpamenus: 11.06.2021).
— Pexum nocryna: s asropusup. [lons3oBarenen

r) NepevyeHb pecypcoB HHPOPMANMOHHO-KOMMYHMKAIMOHHOI ceTu UHTEepHeT

1. DnexkrponHo-OnbGMoTeuHas cucrema IPRbooks

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

2. OnextpoHHbIH KaTanor HayuyHoi Oubnuotexu MoxI'TY nmenn M.T. Kanamnukoa Web
NPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21
DBN=IBIS

3. HamumonanpHas 35eKTpoHHas onbanoTeka - http://H30.pd.

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

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

6. Hayunas snekrponnast 6ubmuoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. CnpaBouHo-nipaBoBasi cuctema Koncynsrantl Limtoc http://www.consultant.ru/


http://www.iprbookshop.ru/28422.html
http://www.iprbookshop.ru/28422.html
http://www.iprbookshop.ru/13216.html
http://www.iprbookshop.ru/13216.html
http://www.iprbookshop.ru/28384.html
http://www.iprbookshop.ru/28384.html
http://www.iprbookshop.ru/45102.html
http://www.iprbookshop.ru/45102.html
http://www.iprbookshop.ru/31063.html
http://www.iprbookshop.ru/31063.html
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG&C21COM=F&I21DBN=IBIS&P21
http://www.wdl.org/ru/
http://webofscience.com/
http://www.consultant.ru/

1) JIMIeH3MOHHOE M CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe odecrieyeHne:
1. Microsoft Office (muniensunonnoe I110)

2. LibreOffice (cBoboano pacmpoctpansemoe [10)

3. Doctor Web (munensuonnoe I10)

7. MaTepuajibHO-TeXHUYeCKOe o0ecredyeHue QM CIUIINHbI:

1. JIekiimoHHBIC 3aHATHS

VY4eOHble ayIUTOPUU VI JIEKIUOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIIbIO  TEXHUUECKUMU
cpeacTBamMu 00yueHusl, CIyXKallMMU 7S IPeCTaBlIeHusl yueOHON nHpopMaliK O0JIbIION ayAUTOPUU
(TIpoekTop, IKpaH, KOMIIBLIOTEP/HOYTOYK).

2. IlpakTuaeckue 3auatus (/Ilpakmuueckue 3aHAMuUs Y4eOHbIM NIAHOM He NPedyCMOMPEHbL)

3. JIaboparopubie pabOTHI.

Jlnst mabopaToOpHBIX 3aHATUNA UCMOJB3YIOTCS ayauTopus Ne4(2, ocHaIeHHas CIICIYIOITUM
00opyIOBaHUEM:

1. VuebHas aymuropus [Uisi TPOBEICHUS MPAKTUYCCKUX 3aHITHI: O00OpYyJOBaHHE -
KOMIUIEKTHI yueOHON Mebenu st 00yJaronuxcs U mpernoaaBarens, 10CKa.
HNutepaktuHas nocka EliteBoard WH-83S4 — 1.

[IpoexTop Optoma X305ST — 1 .
Hoyt6yk Lenovo G50-45 — 1 mt.

Kononku Sven SPS-611S — 1 mwr.
Muxkpockon Levenhuk DTXS500LCD — 4 .
Teepnomepsl TOMII — 3 mir.

Teepaomep TK-2 — 2mirt.

. TBepnomep TM-2 — 2 .

10. Yerpa3BykoBoii qedexrockon Y9812 — lmr.

11. Becwr BJIT-1000/0,05MTI'4 — 1.

4. CamocrosiTenbHas padora.

[Tomemenust AJis  CaMOCTOSITENIBHOM pPabOTHl OCHAIEHBI KOMITBIOTEPHOM TEXHUKOW C
BO3MOYXHOCTBIO TOJKIIIOYEHUs K ceTH «VHTepHEeT» W AOCTYNOM K IIEKTPOHHOU MH(POPMAIIMOHHO-
obpazoBarensHoit cpene PI'BOY BO «MxI'TY umenun M.T. Kanamnnkosa.

[Tpu HeobxonuMocTH paboyas mporpaMma JUCHUTUTHHBI (MOIYJIsI) MOKET ObITh aJanTHPOBaHA
JUTst oOecriedeHrst 00pa30BaTeNbHOTO MPOIECCa MHBAIMIOB U JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbs, B TOM 4HCIE Jisi OOydeHUs ¢ MPUMEHEHHEM JUCTAHIIMOHHBIX O0pPa30BaTEIbHBIX
TexHojoruil. Jlns sToro TtpeOyercst 3asBlIEHUE CTy[AeHTa (E€ro 3aKOHHOTO MPEICTABUTENS) U
3aKJII0UYEHHE TICUXO0JIOr0-MenuKo-nieaarorndeckoid komuccuu ([IMIIK).

0NN W
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JIner cornacoBanusi padoyeil MporpaMMbl JMCHUIIIMHBI (MOYJIsI) HA Y4eOHbIN roj

Pabowass mporpamMMa aucCIUIUIMHBL (MOayisi) «MarepraaoBeeHHe» M0 HANPABICHUIO MOATOTOBKH
(cenuanbHOCTH) 15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTUYECKOE obecrnieueHue
MAIIMHOCTPOUTEIBHBIX ~ TPOM3BOJCTBY MO  HampaBieHHOCTH  (mporpamme)  «TexHomorus
MAIIMHOCTPOCHHS COTIIACOBaHA Ha BEACHNE YUeOHOTO Mporecca B y4eOHOM TOfy:

«Coz2nacoeano»:
Yueonuouii 3aeedyrowuil kageopoti,
200 omeemcmeennot 3a PIIJ[

(noonucv u dama)

2028 — 2029

2029 -2030

11



punioxenne K padoueit nporpamme
AMCUUIIMHBI (MOIYJIs1)

I'mazoBckuii MHXKEHEPHO-IKOHOMUYECKUI HHCTUTYT ((prmman)
DenepanbHOro TOCYAaPCTBEHHOTO OIOIKETHOTO 00pa30BaTENbHOIOYYPEKICHUS BBICILIETO 00pa30BaHUs
«MxeBckuii rocy1apcTBEHHBIN TexHnueckuil yausepcuteT umenn M.T. Kanamnukosa»
(F'UBU (¢pmmman) ®I'BOY BO «MxI['TY umenn M.T. Kanamaukosay)

O1neHOYHBIE cpeacrea
o AMCIIMIIJINHE

Mamepuanosedenue

Harnpasienue: 15.03.05 «KoHCTPYKTOPCKO-TEXHOJOTMYECKOE 00EeCeYeHre MAITMHOCTPOUTEIbHBIX
IIPOU3BOJICTBY

HaIpaBJIEHHOCTH (porpamma): TexHonoruu uudpoBoro NpoeKTUPOBAHUS U TPOU3BOJICTBA B
MaIIMHOCTPOEHUHN

ypOBEeHb 00pazoBaHus: OakazaBpuat
dbopma oOyueHus: ouHas

061ua51 TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJISACT: 5 3a4ETHBIX €AUHUIIEI
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OneHoYHBIE CPeICTBA

OnenuBanue GopMUPOBAHUE KOMIIETCHIIUN TPOU3BOIUTCS HA OCHOBE PE3yIbTaTOB O0yUCHUS,
MPUBEJICHHBIX B I1. 2 padoueit mporpammel 1 @OC. CBs3b pa3aenoB KOMICTCHINN, HHIUKATOPOB U
(dhopM KOHTpOJS (TEKYIIET0O W MPOMEKYTOYHOTO) yKa3aHbl B Tabmmme 4.2 pabodell mporpaMMbl

JUCHUILINHBI

O1eHOYHBIE cpeacrBa  COOTHCCCHBI

WH/IMKATOPAMH JJOCTH)KEHHSI KOMITETCHITU MPEIICTaBICHBI HIDKE.
s Kkax)cooeo uHOuKamopa OOCMUdICeHUsi KOMnemenyull, ykazanmozo 6 pazoene 2 PIIJ],
npUBOOAMCs. KOO U HAUMEHOBAHUe UHOUKAMOPA, COOMBEmMCmsyouue emy pe3yivmamosl 00yueHus
(3HaHUs, yMeHUs U Ha8biKU) U hopmsl Konmpoas (madbauyst 4.1 u 4.2).
Ecnu npu oceoenuu oucyuniunvl npeoycmampueaemcs nposedeHue HeCKOIbKUX 6UO08
meKywe20 KOHMpOJisi (HeCKONIbKO 1ab0pamopHulx pabom, Npakmuyeckux padom, KOHMPOJLbHbIX
pabom u m.o.), He0ObX00UMO 86eCmU HYMEPAYUo pabom u COOMHeCmMU Ux ¢ pe3yibmamamu 00y4eHus.
OyenoyHvle cpedcmea 00NHCHbL COOMBEMCMBOBAMb NPOBEPAEMBIM Pe3yIbmamam 00y4eHus.

C pe3ynbraraMd OOY4YCHHsI 10 JUCIHHIUIMHE U

Koapl koMneTeHIHH U HHANKATOPOB

Pe3yabraT 00yuenus
(3HaHUA, yMeHUs U HABbIKUL)

@opMBbI TeKyIIero 1
NMPOMEKYTOYHOT0 KOHTPOJIA

1 OIIK-1.1. ®u3nueckyro CymHOCTb
SIBTICHUH, TIPOUCXOAAIINX B MaTepuaIax
B YCJIOBHAX IIPOU3BOJICTBA U
SKCIITyaTallly M3JICJIUH U3 HUX 0]
BO3/ICiiCTBIEM BHEIIHUX (PAKTOPOB

31. ®u3nvecKyro CyIHOCTh
SIBJICHUH, TPOUCXOISIIINX B
Marepuanax B yCIOBHUIX
MPOU3BOJICTBA U SKCILTYaTAIIH
W3EINI U3 HUX MOJT
BO3JICHCTBHEM BHEIIHUX
(hakTopoB.

H1. HaBrikamu BEIOOpa
BapUaHTOB PAI[MOHAIBEHOTO
HCTIONIb30BaHMS CHIPHEBBIX U
9HEPTeTUYECKUX PECYPCOB B
MAaIIMHOCTPOSHHH.

TectupoBaHue 1o pasaeiry
«Kpucrannuueckoe crpoeHue
METaJlIOB U CIJIABOBY»
TectupoBanue no pazueiny:
Jlmarpamma «Kele3o — yriaepo.
KontponpHas padorta Nel
JlaGoparopHsie paboTs! 1-8
OK3aMeHaIIOHHBIE BOIIPOCHI

2 OIIK-1.2. BeiOupaTh MaTepuasl,
OILIEHMBATH U MPOTHO3HPOBATH
TIOBE/ICHUE MaTepHaia ¥ MPUINHBI
0TKa30B HPOJYKIMH OT BO3JICHCTBHA
Pa3JIMYHBIX 3KCIUTyaTallnOHHBIX
(dakTopoB

31. du3n4ecKyro CynHOCTh
SIBJICHUH, IPOUCXOSIINX B
Marepuanax B yCIOBHUIX
MPOU3BOJICTBA M SKCILTyaTAINH
W3/EINI U3 HUX 10JT
BO3JICHCTBHEM BHEIIHUX
(hakTOpOB.

32. OcHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOIIME B TIpoLiecce
KOHCTPYUPOBAHUSI U
MPOEKTUPOBAHUS
MAaIIMHOCTPOUTENbHBIX U3/ICIHH.
V1. Bribupatb Marepualtbl,
OLICHMBATh U IIPOTHO3UPOBATH
MOBE/ICHUE MaTepHraia u
MPUYUHBI 0TKA30B IPOJYKIUH OT
BO3JICHCTBYSI PA3IMYHBIX
9KCIUTYaTalMOHHBIX (DAKTOPOB.
H1. HaBbikamu BeIOOpa
BapUaHTOB PAI[IOHAJIBHOTO
UCIIOJIb30BAHHUSI CHIPHEBBIX
JHEPreTUUECKUX PECYPCOB B
MaIIHHOCTPOCHHH.

TecTupoBaHue No pazaery
«Kpucrammueckoe cTpoeHHe
METAJIOB U CIIJIABOBY
Kontpomnsnas paborta Nel
Kontpomibnas pabora Ne2
JlabopaTopHbIe pabOTHI
2,6,7,8
DK3aMeHaLIOHHBIE BOIPOCHI

3 OIIK-1.3. HaBpikamu BEIOOpa BapHaHTOB
PaLMOHAIBLHOTO UCTIONb30BaHUS
CBIPBEBBIX U YHEPTETUIECKUX PECYPCOB B
MAaIInHOCTPOCHUHT

31. ®u3n4ecKyo CymHOCTh
ﬂBHeHHﬁ, HpOI/ICXOHHH_U/IX B
MaTepI/Ianax B yCJ'lOBI/IHX
l'IpOI/I?:BOIICTBa nu BKCHJ'IyaTaHI/II/I
HU3JEJINI U3 HUX TI0]
BO3JE€NCTBUEM BHEIIHUX
(axTopos.

Tectupoanwue 1o paszuery
«Kpucrammaeckoe cTpoeHue
METaJJIOB M CILIABOBY
Konrponshas padora Nel
Jlaboparopusie pabots 1-3, 6-8
DK3aMeHallMOHHbIE BOIIPOCHI
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32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOIIKE B MIpOLIECCe
KOHCTPYUPOBAHUS U
MPOEKTUPOBAHUS
MAaIIMHOCTPOUTEIBHBIX U3CTIHH.
V1. BeiOupats MaTepuansl,
OLICHUBATh U IPOTHO3UPOBATH
MOBE/ICHUE MaTepHraia u
NPUYUHBI 0TKA30B MIPOIYKIUH OT
BO3JICHCTBUS Pa3IMYHBIX
OKCILTYaTallHOHHBIX (hPaKTOPOB.
V2. Ilpumenarts
€CTECTBEHHOHAYYHbIE 3HAHUS IS
KOHCTPYHPOBAHUS U IPOCKTHBIX
pac4yeToB U3AEIUN
MAaIIMHOCTPOCHHUSL.

H1. HaBrikamu BBIOOpa
BapUaHTOB PAI[MOHATBEHOTO
HCIO0JIb30BaHUA ChIPbCBLIX U
SHEPreTHUECKUX PECYPCOB B
MAaIIMHOCTPOCHHH.

H2. HaBpIkaMu KOHCTPYHUPOBAHHUS
Y TIPOEKTHBIX PACUETOB M3/CIHN
MAaIIMHOCTPOCHHUS, OIPEICIICHHS
IMPONU3BOJACTBCHHBIX 3aTpart.

OIIK-5.1. OcHOBHBIE 3aKOHOMEPHOCTH,
JIECTBYIOIINE B MpOLECCe
KOHCTPYUPOBaHMS U MPOCKTUPOBAHUSA
MaIIMHOCTPOUTECIIbHBIX HSHCHHﬁ.

31. dusnyeckyro CylUHOCTb
SIBIICHUH, TIPOUCXOASAIINX B
MaTepHajax B YCIOBHIX
MIPOM3BOJICTBA U HKCILTyaTaIluH
W3AEIINI U3 HUX MOJT
BO3JICHCTBHEM BHEIIHUX
(hakTOpOB.

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOIIME B TIpoLiecce
KOHCTPYUPOBAHUSA U
MIPOEKTHUPOBAHUS
MAaIIMHOCTPONUTEIBHBIX U3EITIHH.
V1. BeiOupats MaTepransl,
OLICHMBATh U IIPOTHOZUPOBATH
MIOBE/ICHUE MaTepHraia u
MPUYUHBI 0TKA30B MIPOIYKIUH OT
BO3JICHCTBUS PA3ITMIHBIX
9KCILTYaTaIl[HOHHBIX (haKTOPOB.
V2. IlpumenaTs
€CTECTBEHHOHAYYHbIE 3HAHUS IS
KOHCTPYUPOBAHMSA U MPOEKTHBIX
pacyeToB u3eaui
MAaIIUHOCTPOEHUSI.

H1. HaBeikamu BeIOOpa
BapHaHTOB PALMOHAIBHOTO
UCTIOJIb30BaHUsI CBIPbEBBIX U
SHEPreTUYECKUX PECYPCOB B
MAaIIMHOCTPOEHHUU.

H2. HaBblkamMu KOHCTpYHpPOBaHU
U TIPOEKTHBIX PacUeTOB U3AEIUN
MAaIIUHOCTPOEHHUS, ONPEACICHUS
MIPOM3BOJICTBEHHBIX 3aTpPaT.

TectupoBanue no pasaeny
«Kpucrannuueckoe crpoeHue
METAaJJIOB U CIIABOBY»
KontponpHas padorta Nel
KontponsHas padora Ne2
Jlaboparopubie paboTsI 2,6,7,8
DK3aMeHaIOHHbIE BOIPOCHI

OIIK-5.2. ITpumeHATH
€CTeCTBEHHOHAYYHBIC 3HAHHS IS
KOHCTPYUPOBAHUS U MPOEKTHBIX
pacueToB U3ENUH MaIMHOCTPOEHHS.

31. ®dusnyeckyro CymHOCTh
SBJICHUH, TPONUCXOIAIINX B
MaTepHaax B yCIOBUIX
MIPOU3BOJICTBA U HKCILTyaTalluH
U3JeNUi U3 HUX N0J
BO3AECHUCTBHEM BHELIHUX
(hakTOpOB.

Konrponbhas padora Nel
Kontponsnas padora Ne2
JlabGopaTopHble paboThI
3,6,7,8
DK3aMeHaIIOHHBIE BOTIPOCHI
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32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOIIKE B MIpOLIECCe
KOHCTPYUPOBAHUS U
MPOEKTUPOBAHUS
MAaIIMHOCTPOUTEIBHBIX U3CTIHH.
V1. BeiOupats MaTepuansl,
OLICHUBATh U IPOTHO3UPOBATH
MOBE/ICHUE MaTepHraia u
NPUYUHBI 0TKA30B MIPOIYKIUH OT
BO3JICHCTBUS Pa3IMYHBIX
OKCILTYaTallHOHHBIX (hPaKTOPOB.
V2. Ilpumenarts
€CTECTBEHHOHAYYHbIE 3HAHUS IS
KOHCTPYHPOBAHUS U IPOCKTHBIX
pac4yeToB U3AEIUN
MAaIIMHOCTPOCHHUSL.

H1. HaBrikamu BBIOOpa
BapUaHTOB PAI[MOHATBEHOTO
HCIO0JIb30BaHUA ChIPbCBLIX U
SHEPreTHUECKUX PECYPCOB B
MAaIIMHOCTPOCHHH.

H2. HaBpIkaMu KOHCTPYHUPOBAHHUS
Y TIPOEKTHBIX PACUETOB M3/CIHN
MAaIIMHOCTPOCHHUS, OIPEICIICHHS
IMPONU3BOJACTBCHHBIX 3aTpart.

6 OIIK-5.3. HaBbIkaM# KOHCTPYUPOBaHHUS
1 TMPOEKTHBIX PACUETOB U3EIHI
MAaIIAHOCTPOCHHUS, ONIPECICHHSI
MIPOU3BOJICTBCHHBIX 3aTpar.

31. dusnyeckyro CylUHOCTb
SIBICHUH, TIPOUCXOASAIINX B
MaTepHajax B YCIOBHIX
MIPOM3BOJICTBA U AKCILTyaTaIluu
U3JENUI U3 HUX 0N
BO3CHCTBHEM BHEIIHUX
(hakTOpOB.

32. OCHOBHBIE 3aKOHOMEPHOCTH,
JIEUCTBYIOIIME B TIpOLIecCe
KOHCTPYUPOBAHUSA U
MIPOEKTHUPOBAHUS
MAaIIMHOCTPOUTENBHBIX U3ACIHH.
V1. BeiOupats MaTepransl,
OLIEHUBATh U IPOTHO3UPOBATH
MOBEJCHHUE MaTepHana u
HMPUYMHBI OTKa30B MPOAYKIUH OT
BO3CUCTBUS Pa3INIHbBIX
IKCILTYaTaIl[HOHHBIX (haKTOPOB.
V2. IIpumensTs
€CTECTBEHHOHAYYHbIE 3HAHUS IS
KOHCTPYHUPOBAHMSA U MPOEKTHBIX
pacyeToB u3eaui
MAaIIUHOCTPOEHHUSI.

H1. HaBbikamu BeIOOpa
BapHaHTOB PALMOHAIBHOTO
UCTIONIb30BaHUsI CBIPbEBBIX U
SHEPreTUUECKUX PECYPCOB B
MAaIIUHOCTPOEHHU.

H2. HaBrIkaMu KOHCTPYHUPOBAHHS
1 TIPOEKTHBIX PacueTOB M3/ACIIHHA
MAaIIMHOCTPOCHHUS, ONPEICTICHHS
MIPOM3BOJICTBEHHBIX 3aTpar.

Konrponbnas pabora Nel
Kontpomsnas paborta Ne2

JlabopaTopusie paboTsl 6,7,8

DK3aMeHaIMOHHBIE BOTIPOCHI

Tunosbie 3a1aHU AJI OCHUBAHUSA (DOPMUPOBAHUS KOMIIETEHIUM

Haumenoeanue: >x3aMeH

Ilpeocmaenenue ¢ @OC: niepeveHb BOPOCOB
Ilepeuensv 6onpocos 011 npoeedenus IK3amena:
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1. Kpucmannuueckoe cmpoenue Memainnos.

2. Ilonumopguszm memannos.

3. Kpucmaniuzayua memannos. Mexanusm, Kpugvle 0XnaxcOeHus, 6IuUsHue cKOpocmu
OXNANHCOEHUS HA YUCTIO YEHMPOB KPUCMALIUZAYUU U OUCNEPCHOCMb cmpYKmYypbl. Jughy3usl.

4. Maxkpoananus. Hasnauenue, MmemooOvl 6biA6IeHUL MAKpOCMpyKmypbvl. [leghexmubi,
gvlAGIseMble NPU MAKPOAHAIU3e.

5. Muxpoananuz. Memoouka npueomosnenus waugos u ebis8ieHUus MUKpOCMpPYKmypbi.
Hasznauenue. Buovi muxkpoananu3sa.

6. Vnpyeas u nnacmuueckasn oepopmayusi.

7. Paspywenue. Mexanusm u HewiHue npU3HaKUu XpynKo2o u 633K020 paspyuleHul.

8. Hcnwimanue na pacmsaicenue.

9.  Teepoocmv memanios u mMemoowvl ee ONPeOeieHUsl.

10. Cesa3b Mexanuueckux Xapakxmepucmux ¢ 9KCHIYamayuoOHHbIM No8edeHUuemM Memaos.

11. Kopposuss memannos. Buowvi kopposuu. Meoickpucmaniumuas Koppo3us u ee
npeoynpesicoeHue.

12. Cnnagvl memannos. Buowvl e3aumodeticmeus KOMNOHEHMO8 Cnaaea. meepovlie pacmseopbl
(3amewjenus, 6neopeHuUs), XumuiecKue coeOUHeHUs, MexaHuyecKue cmecu.

13. Juacpamma «Fe — Fe3;Cy». ycnosus nocmpoenus, KOMNOHeHMbl U (hasvl, UX cmpoenue u
ceoticmaa.

14. Huacpamma «Fe — Fe;Cy»: ¢hazosvie u cmpykmypHvle npespawjeHus 8 Cmalsix.

15. Juacpamma «Fe — Fe;Cx»: gpazosvle u cmpykmypHble npespaujenus 8 4yeyHax.

16. Kpucmannuzayus u cmpoeHue cmaivHo2o caumia. Qopmvl 00pazyiomuxcs Kpucmaiios.
Jluxeayus.

17. H3menenue cmpykmypol u c0Ucmé cmanu npu eopayeti oegpopmayuu. AHuzomponus
2opsauedepopmuposannozo memaa.

18. Uszmenenue cmpykmypvl u c80UCME CmMaiu npu Xoi00Hou Oepopmayuu. Haxnen u
pekpucmannuzayus. Kpumuueckas cmenens oegpopmayuu.

19. H3menenue cmpykmypul u C80UCME CIMANU NPU C8APKE U MeXaHUYecKol obpabomke.

20. Tepmuueckas obpabomka kax cpedcmeo NPUOaHus 0emansim HeoOX0OUMbIX CEOLUCMS.
Omanvr mepmoobpabomxu.

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

22. Pocm sepua aycmenuma. Ilepecpes u nepeosicoe.

23. Ilpespawenus 6 yenepooucmoii cmaiu npu oxaaxcoenuu. Mzomepmuveckuul pacnao
aycmenuma. C-kpusas.

24. Omoicue. Temnepamypa Hacpesa, CKOpOCMb OXAANHCOEHUsl, NOLyYyaemvle CIMPYKmMypa u
ceoticmea. Buovl omoicuea u ux Haznavenue.

25. Hopmanusayus. Temnepamypa Hacpeea, noayuaemvie CmMpYKmypbl U COUCMEA.
Hasznauenue.

26. 3axanxa cmanetl: 8b100p memnepamypvl Hazpesa 0s 00- U 3a36MEeKMOUOHBIX canell,
gnUAHUe MeMnepamypol U ONUMENbHOCMU HA2Pe8d U 8bLOEPHCKU HA KAYECMB0 3AKATKU.

27. 3akanxa cmaneti: cnocoObl OXAANHCOEHUsl, 3aKAI0OUHble CpeObl, Noydaemble CIMpYKmypul U
ceolicmea.

28. Buowi 3axanxu: 6 08yx cpeoax, CmyneH4amasi, U30mepMuiecKkasl.

29. Omnyck 3axanennou cmanu. Ilpespawenus npu omnycke. 3a8ucumocms c80UCME Om
memnepamypsl OmnycKa.

30. [lepexmui mepmoobpabomxu.

31. Ilosepxnocmuas saxanxka cmaneti ¢ Hacpesom TBY. Haznauenue, ocobennocmu nazpesa,
noJydaembie c60UCMEA.

32. Ilosepxnocmmuas 3akanka cmaneti ¢ 2a30N1aMEHHbIM HACPeBOM U CMaell ¢ NOHUMNCEHHOU U
peanameHmupyemou npoKaIUBAeMoCmybio.

33. Lemenmayus. Cywnocms npoyecca, noiyyaemvle C80UCMEA, HAZHAUEHUE.

34. Azomuposeanue. Cywynocms npoyecca, noayuaemole C80UCMBa, HA3HAUYeHuUe.

35. Humpoyemenmayus. CywHocms npoyecca, nonyyaemvle c6OUCMEd, HAZHAYEHUE.
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36. MawunocmpoumenvHvle cmanu u cnaagvl. Kiaccuguxayus no xumuueckomy cocmasy,
Kauecmasy, NpOYHOCMU, HA3HAYEeHUIO U Op.

37. Mapkuposka MauuHOCmMpoOUmenbHovlX Mamepuanos (Cmaiueu, Yy2yHos, AllOMUHUEBbIX U
MEeOHbIX CNILABOB)

38. Bausinue yenepooa u nOCMOsSHHbIX npumMecell Ha CBOUCMBA YelepoOUCmvlX cmaiell.

39. Koucmpykyuonuule yenepooucmole cmanu. Mapku u obnacmu npumeHeHusl.

40. Bnusnue necupyrouwjux 31eMeHmos Ha C80UCMBA KOHCMPYKYUOHHBIX 1e2UPOBAHHBIX Cmaell
(0bwue nonodxceHus,).

41. Bnusanue Hauboniee 4acmo NpuUMeHseMblX 1e2upyiowux 31eMeHmo8 Ha CeoUCmed cmanel.

42. Vnyuwaemvie yenepooucmule u necupogartvle cmaiu 0Jisi Oemanetl MauuH.

43. Cmanu ons pescyuje2o uHCmpymenma: yenepooucmsie, 1e2uposantwle, Obicmpopesicyujue.

44. Teepovie cnaagvl. Pescywue ceepxmseepovie mamepuansi. Pesxcywas munepanrokepamuxa.

45. Koppo3suonno-cmotixue cmanu. Ilpunyunst obecneuenus KOppo3uOHHOU CMOUKOCHU.

46. Antomunuii u eco cnaaevl. Knaccuguxayus. echopmupyemvie cniaswl, ynpouHsemoie
mepmooopabomxkotl.

47. Anmomunuessvie cniasvl: Oeghopmupyemvle CHIABbL, He YNPOUHSIeMble MEPMO0OPaAbOMKOLL,
JiumetiHvle Cniasol.

48. Meowv u meounsie cnnasvi. Knaccugpurayus meouvix cniagos. Jlamymu.

49. Bpou3svl: cocmas, ceolicmea, Ha3Ha4eHue.

50. Tumarn u e2o cnnaswvi. Ceolicmea, HazHayeHue.

51. Tyeonnasxue memannvt (601bhpam, MoaubOeH) u ux cniaswi.

52. Inacmuueckue maccul: uobl, C8OLICMEA, NPUMEPLL NPAKMUYLECKO20 NPUMEHEHUS.

53. Cmexkno: Heopeanuueckoe, opeanuyeckoe, CUMaisl, MEMaiiuyecKue cmexia.

54. KomnosuyuonHvle mamepuanvl: NPUHYUn NoJydexus, cmpoeHrue, ceoticmea. llpumepol
KOMNO3UYUOHHBIX MAMEPUANO8.

[Tpumep Ouneta K SK3aMeHy:

buner Nel:

1. Kpucmannuueckoe cmpoenue Memaniog. MeMALIU4ecKul mun  Ccea3u,  uovl
KPUCALIUYECKUX sYeeK, UX napamempul. AHUZ30MpPonus KpUCmaios.

2. Tepmuueckasn obpabomka. Imanvl mepmooopadbomxu.

3. Mawunocmpoumenvusvie cmanu u cniagvl. Kiaccuguxayus no xumuueckomy cocmasy,
Kauecmay, NpOo4HOCMU, HA3HAYEeHUIO U Op.
Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenoeanue: tect «ATOMHO-KPUCTAUIMUYECKOE CTPOCHHE METAIIIIOBY
Ilpeocmaenenue ¢ @OC: niepeyeHb BOIPOCOB 10 pa3jesiaM JUCIUATIITHHBI
Bapuanmovt mecmos:

1. Hazosume ocro6Hble NPU3HaKu Memaiios.

2. Hazosume 21a6myto 0cobeHHOCIb MEMALIUYECKO20 MUNA CE3U MeHCOY AmOMAMU.

3. B kaxux eouHuyax uzmepsaomcs pasmepsbl amomos U KpUCmaiiuyeckux aieex?

4. Yem 06vscHAEmMC s NOBBIUEHHASL 2eKMPONPOBOOHOCHb MEeMaiiog?

5. Kakas uz mpex kpucmaniuueckux saueex umeem Haumenbuiyro niomuocms ynaxkoexu.: OLK,
T'l[K unu eexcaconanvnas?

6. Kaxas uz mpex kpucmaniuueckux siueexk umeem Haubovuiyo niomuocms ynaxkosku. OL[K,
T'l[K unu eexcaconanvnas?

7. CKOIbKO amomos npuxooumcs Ha OOHY KPUCALIUYECKYI0 A4elKy muna 00bemHo-
YEHMPUPOBAHHO20 KYba?

8. Ckonbko amomos npuxooumcsi Ha OOHY KPUCMALIUYECKYI0  AYeUuKy  mund
2PaHeyeHmpupo8anHo2o Kyoa?

9. CkobKO amomoe npuxoOumcsi Ha 00HY 2eKCaA2OHANbHYI0 KPUCTANIUYECKVIO AYeUK)?

10. Pacnonoscume ocrHognvie munvi Kpucmaiiudeckux sayeex memannos (OLK, 'K,
2eKCA2OHANbHYI0) 8 NOpsiOKe Y8eIudeHUs KOIULeCmea oopa3yiouux ux amomos.
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11. Ymo nonumarom noo norumoppuwvim npespawjeruem?

12. Kax npoucxooum noaumopguoe npespaujerue (mexanuzm)?

13. Kaxue u3 nepequcieHHbix Hudce Memanios umerom noaumopduvie npespawgenus: Fe, Ti,
Al, Cu, Sn?

14. Kaxoui uz nepequcieHHbixX Hudxice Memannos ne umeem noaumopduuix npespawenuii: Ti, Cu,
Sn?

15. Kax usmensiemcs yoenvHulil 00vem npu noiumopghruom npespaujeruu Feq—> Fey?

16. Kax usmensiemcs yoenvuulii 06vem npu nonumopgrnom npespauwjenuu Fe,—> Fey?

17. Yeenuuusaemcs unu ymenvuiaemes amnaumyoda Koaebanutl amomos OmHOCUMENbHO Y3108
KPUCALIUYECKOU peuemKy npu No8blueHUuU memnepamypo?

18. C kaxum npoyeccom, npoucxooawum Ha amoMHOM YPOBHE, CEA3AHO YMeHblUeHUe
NPOYHOCMU U Y8eudeHue NAACMUYHOCIU MEeMAanios npu NOGbIUEHUU memMnepamypbl?

19. Ymo npoucxooum ¢ memnepamypoti 8 MOMeHm nepexooa u3z meepooco 8 HCUOKoe
cocmosnue?

20. Ymo npoucxooum c memnepamypoi 8 MOMEeHN nepexood u3 HUoko2o 8 meepooe
cocmosinue?

21. B kakom cocmosiHuu Haxo0simcs amombl cpasy nocie pacniagieHus memaina?

22. B kaxom cocmosiHuu HaxoO0samcs amombl HCUOKO20 Memaiid, Haepemozo 3HAYUMENbHO
gblule MOUKU NIAAGTeHUs?

23. B kakom cocCmosiHuu Haxo0smcs amombl JHCUOKO20 Memalla npu memnepamype, Oau3Kou
K mouke 3ameepoesanus?

24. Yem obvacHaemcs Hanudue 20pu30HmMantbHOU NI0OUWAOKU HA KPUBOTL OXTIANCOEHUS. 80 8PeMs
3ameepoesanusi memania?

25. Hauunas ¢ xakoeo MOMeHmMAa KPUCMALIUZVIOWUNICS MEMAJLl CYUMAOm HAX0O0AWUMCS 8
meepoom cOCmosaHuu?

26. Hauunasa ¢ kako2co MOMeHmMa NAASAUWULICI Memaill CYUmarom HAaxo0aWuUMcs 8 HCUOKOM
cocmosaHuu?

27. Kaxoeo kpucmaniuyeckoe cmpoenue peaibHo20 memanina?

28. Kakue memanivl Mo2ym 00pazoevieams medxcoy cooot meepovle pacmeopsbl 3aMeueHus ¢
HeoepaHuyeHHOU pacmeopumocmsio?

29. Ilpu Kkakux yclosusx Mmemaliivl 00pazyiom meepoble pacmeopvbl 3AMeueHUs ¢
02PAHUYEeHHOU PaACmEOPUMOCIbIO?

30. Kaxue snemenmul Mo2ym o0pazoevléams ¢ MEMAai1amy meepovle pacmeopuvl HeOpeHus?

31. Ilpu xaxux yciosusx memaiivl He 00pa3yom meepowvlx pacmeopos HeopeHus?

32. B kakux mecmax KpUCmauiudeckou peuwemrku Haxo0sames amomvl pacmeopeHHo20
9/leMeHma npu 00pa308aHuL MeepobIX pacmeopos GHedpeHUs?

33. B Kakux mecmax KpUCMALIU4ecKOU peulemku HAX00SIMcs amomvl PAcmeopeHHO20
Memania npu 0o6pazoeanuu Henpepvi8HvIX MEEPObIX PACMBOPO8 3amMeujeHus?

34. Ceoboonoe npocmpancmeo 6 OL[K-pewemke (60ko8vlie okma’OpuyecKue HOIOCMU)
npumepro 6 1,5 paza menvue, uem 6 I'l[K-pewemxe (6nympennuii 0ovem xyoa). Kaxoii npaxmuuecku
3HAUUMBLU NPOYECc 3a8UCUM OM SMOU PA3HUYbL!

35. Kakue u3 pacmeopeHnnvix amomos (8HeOpeHHble Ul 3amewaroujue) cuilbHee UCKaA#Canm
peutemky, mopmo3sam OUCTOKAYUU U NOGLLULAIOM NPOYHOCNL?

36. Kakoti uz meepovix pacmeopos obradaem Haubovuell NPOYHOCHbIO. MEePOblll PACMEOp
3ameujeHuss ¢ HeOCPAHUYEHHOU PACMBOPUMOCIbIO, MEEPObIll PACEOP 3AMEWeHUs C 0SPAHUYEHHOU
PAcmeopumMocmuio Uil meepobvlii pacmeop HeopeHus?

37. Kakotui uz meepovix pacmaopos obaadaem Haumenvbulell NPOYHOCMbIO: Meepoblil pacmeop
3ameweHusi ¢ He02PaHUYeHHOU PACMBOPUMOCTbIO, MEEPObILL PACMEOD 3AMEWEeHUsl C 0SPAHUYEHHOU
PACMBOPUMOCTBIO UTU MBEPObLU PACMBOD BHEOPEHUA?

38. Kax c¢ nosviwenuem cooepoicanus npumecetl Mmensemcs ( ™N) npounocmo (1),
nracmuynocms (1), memnepamypa niasnenus (T)?

39. Kakog mexanusm oughghyzuu amomos ¢ manvim ouamempom (C, H, N)?
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40. Kaxoe snusinue Ha Oughghy3uto amomos okazvlearom de@exmsi KpUCMALIU4ecKou peuemxu
N0 2panuyam 3epex 8 pearbHOM HOTUKPUCMALIUYECKOM Memaiie?

41. Kak npoucxooum 6 Kpucmaiiuieckou peutemxe oughghysus amomos, umeowux oauzxue
amoMmmsvie paouycovl ¢ amoMamu OCHO8HO20 Memana?

42. Kax 6edym cebs amomvl 8 KPUCMALIUYECKOU peuiemKe Nocie CHAMUs Ha2py3Ku npu
ynpyeou degpopmayuu?

43. B kakou peutemie niecue ocywecmansemcs niacmudeckas oegopmayus: 8 udeaivbHoll (bes
dehekmos) unu ¢ Haruuuem 8aKancutl, oucioxayuli u op.?

44. Ilo manpasnenuro KaKkux niocKocmell KpUCMALIUYeCKoU peuemKy Hauboee 1ecKo
npoUCXooum nepemeujeHue amomos npu oegopmayuu?

45. Kax sedym cebsi amomwvl 8 KpUCMALIUYECKOU peulemKke npu niacmu4eckou oepopmayuu?

46. Kax usmensiomes (TN ) mexanuuecrue Xapaxkmepucmuky Memaiia npu Haxiene?

47. B kakom cnyuae nompedyemcs bonvuiee ycuaue: npu paspyuleHuu Memaiia nymem
ompwiea uiu nymem cpeza?

48. Yem obycnosnrena anuzomponus peaibHo20 memaninia?

49. Kaxou mun Kpucmaniuueckou peuemku Habaoodaemcs y o-xcenesa?

50. Kaxoii mun kpucmaniiuueckou pewemku Habarodaemcs y y-gcene3a?

51. B kakom memnepamypHom unmepeae Cyujecmseyem o-jicene3o?

52. B kakom memnepamypHom unmepsaie Cyuecmesyem y-xicene3o?

53. Umo obosnauaem mepmuH «OIUINCHUL NOPAOOK 8 PACHOLONCEHUU ATNOMO8»?

54. B kakom cocmosiHuu Haxo0amcs amomvl Memaiid, Hazpemoz2o 8vluie MoyKy KUneHus?

55. Umo maxoe oucrokayus?

56. Ymo maxoe eaxancus?

57. Umo maxoe «amom 8 mexncooy3nuuy?

58. B Kkakux mecmax y peanbH020 HNOIUKPUCMAIUYECKO20 Memauld HabIoodaemcs
HaubobwaAs KOHYeHmpayus oeghekmos peutemxu?

59. Yem obwacuaemcs Oonee BblCOKASL NPOUYHOCHMbL MBEPOLIX PACMBOPO8 BHEOPEHUs NO
CPasHeHuio ¢ meepobiMU pPACMBOPAMU  3AMEUWEHUs C HeOZPAHUYEHHOU pPACmEOPUMOCHIbIO
KOMNOHeHmo8 opye & opyze?

60. Ymo makoe oughghyzua?

61. Kax npoucxooum niacmuyecxkas oegopmayus NOIUKPUCMATLIUYECKO20 Memana?

62. Kakotui 6uo 6ydem umems paspyuierue, eciu mpeujuHa pacnpocmpaHsemcs no 2panuyam
3epen?

IIpumep Tect Ne 1 «ATOMHO-KPUCTAIIUYECKOE CTpPOCHHUE, NEPEKThl KPUCTAILTUYECKOTO
cTpoeHus, McrbITaHre METAIIOB U CILIaBOB»

Bapuanr 1
1. K kakomy muny Kpucmaiiuyeckou cmpyKmypbl OMHOCUMCS NPUBEOEHHAS! HA PUCYHKE
EeMEHMAPHASL AYEUKA KPUCTNALIUYECKOU peuemKu?

2. Umo maxoe oucnoxayusn?

1. D10 MHelHBIE Ae(DEKTHI KPUCTAIIOB, BO3HUKAIOIIKE B MPOIECCE POCTA MU INIACTUYECCKON
nedopmanuu.

2. 9TO CIOCOOHOCTH OT/IETBHBIX METAIIJIOB 00Pa30BBIBATH PA3IMYHBIE TUIIBI KPUCTAIITHYECKUX
PELIETOK.

3. OTOo ucnbITaHUE HA YIAPHBIH H3rHO.

4. OTo KOppO3Hs METAJIIOB.
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5. D10 nonuMophU3M METAIIIOB.
3. Cnocobrnocms Memanios conpomusiamscs 60A6IUBAHUIO 8 HUX KAKO20 TUOO Meld, HA3blBAemC .
1. ImacTuYHOCTEIO.
2. YOpyrocrslo.
3. TBepAOCThIO.
4. Y napHoi BSI3KOCTHIO.
5. BpeMeHHBIM CONTPOTHBIICHHEM.
4. Ymo makoe 21emeHmapHas Kpucmaiiuieckas aueurka?
1. Tun KpUCTAUIMYECKOM PeIIeTKU, XapaKTEPHbIH ISl JaHHOTO XMMHYECKOT0 3JIEMEHTA.
2. MuHuManbHbIH 00bEM KPUCTAJUIMYECKON PEHIETKH, MPU TPAHCISIIMHN KOTOPOrO IO
KOOPJIMHATHBIM OCSIM MOKHO BOCIIPOM3BECTH BCIO PELIETKY.
3. Kpucrannuueckas siueiika, coaeprkaiasi O1MH aTOM.
4. be3nedexTHas (3a HCKIIOYEHUEM TOYEYHBIX JIe(PEKTOB) 00JIaCTh KPUCTATUINIECKOM PEIIETKH.
5. Kak naszvisaemcs 0egexkm, 8bl36aHHbIU OMCYMCMBUEM AMOMA 8 Y3/le KPUCIALIUYECKOU peulemKu?
1. Hucnokarnusi.
2. Ilopa.
3. Bakancusl.
4. Mexy3enbHbIN aTOM.
5. Her npaBusnbHOTO OTBETA.
Kpurepun ouneHku:
[IpuBenens! B pazzaene 2

IIpumep Tect Ne 2 «Iluarpamma Fe-Fe3zC»

1. laTh onpezneneHue NOHATHIO «pa3zay.

2. Yto Takoe NnepBUYHBIN [IEMEHTUT?

3. Kaxkas tBepnas aza oObpasyercs pu KpucTaUIM3aIMu CIJIaBa C COJIEP)KaHUEM yTriiepoa
ot 0,5 no 2,14%?

4. Kakue ¢a3bl MpUCYTCTBYIOT B cruiaBe ¢ coaepxkanueM 0,5%C npu KoMHAaTHOH
Temmeparype?

5. Hazsarb (a3bl, Bxogsmue B cocTaB Jyienedypura rmpu temmneparype Boimie 727°C.

6. BpIOpaTh U3 epeyrcIeHHbIX TEPMUHOB T€, KOTOPbIE COOTBETCTBYIOT MOHATHIO «pa3zar:
KHUJIKUN pacIuiaB, Jiefe0ypuT, IEMEHTUT, (PeppuT, ayCTEHUT, NEPIUT.

7. UTto Takoe BTOPUYHBIA IEMEHTUT?

8. Kakue (a3sl NpuCyTCTBYIOT B KPUCTAIUIM3YIOLIEMCS CIJIaBe, cojeprkaiieM ot 2,14 o
6,67%C, npu Temneparype 1147°C?

9. Kakas ¢a3a Beigensiercs B cruiaBax ¢ coaepkanuem ot 0,006 1o 0,02%C npu oxnaxaeHuu
ot 727°C 10 KOMHAaTHOH TeMrepaTypbl?

10. Kakue CTpyKTypHBIE COCTABIISIONINE IPUCYTCTBYIOT B CIUIaBax ¢ cogepxanuem ot 0,02
10 0,8%C, oxyaXXIeHHBIX 10 KOMHAaTHON TEMIIEpaTyphl?

11. Ykazarte obsacTh cymiectBoBanus (peppura Ha auarpamme Fe-FesC (mpenensHbie
TEMIEPATypPbl U KOHLIEHTPALUU YTIEPOAA).

12. Yto Takoe TpEeTUYHBIA HEMEHTHUT?

13. Kaxkue ¢a3bl NpucyTCTBYIOT B KPUCTAJIM3YIOIIEMCS CIUIaBe, cojeprkalieM ot 2,14 1o
4,3%C, cpa3y mociie 3aTBepaeBanus mpu temmneparype 1147°C?

14. Kakoit mporiecc mpouCXOANUT B OXJIKIaromeMces ciiaBe ¢ coaeprkanuem 0,8%C npu
temmepatype 727°C?

15. Kakue cTpyKTypHBIE COCTABIIAIOIINE IPUCYTCTBYIOT B CIUIaBE, cojepskamieM ot 0,8 1o
2,14%C, npu KOMHaTHOU Temneparype?

16. HaszBaTh TMI KpHUCTAININYECKON PELLETKU, BUJ COEAMHEHNS U OCHOBHBIE CBOMCTBA
dbeppura.

17. JlaTp onpeneneHne NOHITHIO «CTPYKTYpHasi COCTaBIISIOLIAs.

18. Kakwue (ha3sl MpUCYTCTBYIOT B KPUCTAIUIM3YIOIIEMCS CIuTaBe ¢ coaepkanuem 4,3%C npu
temneparype 1147°C?
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19. Kaxkoii npouecc npoucxoauT rnpu remmneparype 727°C B oxnakJaronieMcs CIUIaBe ¢
coaepxkanueM yriepoaa B uatepnaiie ot 0,02 no 2,14%C?

20. Ilpu kakoii TeMnepaType 3aKaHUMBAETCS KPUCTAJUIU3AIUS YyTYHOB?

21. B Kakux CTPYKTYPHBIX COCTABIISIONINX MIPUCYTCTBYET (hepput?

22. BpiOpath U3 NEPEYUCICHHBIX TEPMUHOB T€, KOTOPbIE COOTBETCTBYIOT TOHSATHUIO
«CTPYKTYpHAs COCTABIISAIONIAs»: )KUAKUH pacIuiaB, GeppuUT, ayCTEHUT, IEMEHTUT, JIEACOypHT, IEPIIUT.

23. Kakue ¢a3bl MPUCYTCTBYIOT B KPUCTALTU3YIOLIEMCS CIUIaBe ¢ coaepkanuem 4,3%C
cpa3y mociie 3aTBepaeBanus rpu Temmneparype 1147°C?

24. Kakue ¢a3bl MpUCYTCTBYIOT B CIUIaBE C coaepxanueM yriaepoaa 1,5% npu 800°C?

25. HazBathb ¢a3bl, BXOAIIME B COCTaB JiefeOypuTa npu temreparype Huwke 727°C.

26. Ha3BaTh TUII KpUCTAITIMYECKON PEIIETKH, BUJ COEIMHEHNUS U OCHOBHBIE CBOICTBA
ayCTEHUTA.

27. Ha3BaTh KOHLIEHTpALUU YIJI€POia, IPU KOTOPBIX CTPYKTYpa CIUIaBa COCTOUT TOJIBKO U3
IIepJINTa WIK TOJIBKO U3 JieeOypura.

28. Kakue ¢a3pl MpUCYTCTBYIOT B KPHUCTALTU3YIOLIEMCS CIUIaBE C COJIEP)KAaHUEM yTiiepoa B
nuanasone 4,3-6,67%C npu temmniepatype 1147°C?

29. Kakas ¢aza BbienseTcs B cIiaBax ¢ cojepkanuem yrieposaa ot 0,8 1o 2,14% npu
oxiyaxuaenuu ¢ 1147 oo 727°C?

30. Ha3BaTh xapakTepHbIe CBONCTBA JieAeOypuUTa.

31. VYka3zaTh 001acTh CyIIECTBOBaHUS ayCTEHUTA Ha AUarpaMMe (peaenbHble TeMIepaTyphl
Y KOHIICHTPAIUH ).

32. UYro Takoe nene0yput?

33. Kaxkwue ¢a3bl npucyTcTBYIOT B ciiaBe ¢ coaepxkanuem 0,01%C npu Temnepatype 727°C?

34. Kaxkwue ¢a3bl MpUCYTCTBYIOT B OXJIKIAIOMIEMCsI cIiiaBe ¢ coaepxkanueM 1,5%C mpu
temneparype 727°C?

35. Kakas ¢aza kpuctanauzyeTcs nepBoi U3 KUIKOT0 YyryHa ¢ COJIEpKaHueM yriiepo/ia OT
2,14 no 4,3%C?

36. B Kakux CTpYKTYpPHBIX COCTaBISIOLIUX IPUCYTCTBYET ayCTEHUT?

37. Kakoe npeBpartienue npoucxoaut npu 727°C B nenedypute B porecce ero
OXJIaXKACHUS?

38. Kakue ¢a3bl MpUCYTCTBYIOT B KPUCTAUIU3YIOIIEMCSI CIUIaBe ¢ coepkanueM 4,3-6,67%C
cpasy Inocie 3arBepAeBanus npu temneparype 1147°C?

39. Kakwue ¢a3bl npucyTCTBYIOT B CIliaBe ¢ coaepkanueM 1,5%C mocie ero oxiaxaeHus 10
KOMHATHOW TeMIEepaTyphl?

40. Kakwue cTanu Ha3BIBAIOTCI JOOPBTEKTOUIHBIMU?

41. Ha3zBaTh TN KPUCTANINYECKON PEILIETKH, BUJ| COEAMHEHNS U OCHOBHBIE CBOMCTBA
LIEMEHTUTA.

42. B xakoil o0nactu aAuarpamMmsl (MpU KaKUX KOHIIEHTPALUAX yIiiepo/ia) NepiauT
MPUCYTCTBYET KaK CAMOCTOSTEIbHAs CTPYKTYPHAs COCTaBJIsOIIast?

43. Kakue (ha3pl mpucyTCTBYIOT B ciutaBe ¢ conepkanueM 0,1%C npu koMHaTHOMN
Temneparype?

44. Kakas aza ((pa3bl) KpUCTAIUIU3YETCS U3 )KUIKOTO UYTYHA C COJIEp)KaHUEM YTIIepoa
4,3%"?

45. Kakue cTayy Ha3bIBAIOTCS 3a3BTEKTOUIHBIMU?

46. B Kakux CTPYKTYPHBIX COCTaBIISFOIINX MTPUCYTCTBYET IIEMEHTUT?

47. B xakoii o61acTi 1uarpaMMsl (IIpy KaKUX KOHIIEHTPAIHIX yriiepoa) Jieaedypur
IIPUCYTCTBYET B CIIABE KaK CTPYKTYPHAsl COCTABIISAIONIAs?

48. Kakue CTpyKTypHBIE COCTABIISIIOIINE IPUCYTCTBYIOT B cIiiaBe ¢ coaepxanuem 0,8%C
Mpy KOMHATHOW TemmepaTtype?

49. Kakwue (a3l prCyTCTBYIOT B ciuiaBe ¢ conepxkanuem 0,5%C npu remneparype 750°C?

50. Kak u3MeHsIeTCsi MPOYHOCTh CTAJICH C YBEIMUYCHHEM COJEPKaHMs yriiepoaa?

51. Ha3BaTh KOHLIEHTpALHIO YIJIEpPOa B CIIaBaX, KPUCTAIUIN3ALNs KOTOPhIX HAUNHAETCS C
BbIJICJICHUS [IEMEHTHUTA.
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52. TIpoucXOaUT JIM BBIAEIEHUE TPETUUHOTO LIEMEHTUTA B 3a9BTEKTUYECKUX YYT'YHaX B
uHTEpBase Temmeparyp ot 727 no 0°C?

53. Kakwue ¢a3bl npucyTcTBYIOT B criaBe ¢ coaepxkanuem 0,5%C npu remmneparype 727°C?

54. Kaxkas ¢aza KpucTamu3yeTcs U3 KUAKOTO YyTryHa ¢ couepkanueM yriepona 4,3-6,67%?7

55. Kak n3mensieTcs yapHasi BA3KOCTb C OSBICHHEM B CTAIH CTPYKTYPHO CBOOOJHOTO
HeMeHTHuTa?

56. Ilepeuncnuth (a3bl, IPUCYTCTBYIOIIUE B JKEIE30YIJIEPOIUCTHIX CIUIaBaX C COACPKAHUEM
ot 0 1o 6,67%C.

57. llepeurcnuTh CTPYKTYpPHBIE COCTaBISIOLINE, MPUCYTCTBYIOUINE B KEI€30YTIIEPOIUCTHIX
criaBax ¢ cogepskanuem ot 0 10 6,67%C.

58. Ha3Batb CTpyKTypHbIE MIPU3HAKU IEPBUYHOTO [IEMEHTHUTA.

59. Ha3Batb CTpyKTypHbIE IPU3HAKU BTOPUUYHOTO LIEMEHTHUTA.

60. Ha3Batb CTpyKTypHBbIE IPU3HAKU TPETUYHOI'O LIEMEHTUTA.

61. Uro Takoe nepnut?

62. Kakyo popMy nMeeT IeMEHTHT B IIEpJIUTE, 00pa3yomeMcs U3 ayCTeHUTa IPpU
oxXJIaXKaeHun?

63. Kakyro ¢opmy umeeT 11IeMeHTHT B Jiene0ypure?

64. Yka3arp 00JacTh KOHIIEHTPAIMA YIiepoia, B KOTOPOW MPH KPUCTAILTH3AIMHA 00pa3yercst
MIePBUYHBII [IEMEHTHT.

Ipumep Tect Ne 1 «Inarpamma Fe-Fe3;C»

Bapmuanr 1

1. [laTh onpeneneHue MOHATUIO «pazay.

1. OnHopojHas 4acTb CUCTEMBI, 00J1a/1a0111asi HOBEPXHOCTBIO pa3fielia onpeaeIeHHbIM
COCTaBOM, CTPOCHHUEM U CBOMCTBAMH.

2. OpHOpOJHAs YacCTh CHUCTEMBI, OTIMYAIOLIASCSA OT OCTANLHOM €€ YacTH arperaTHbIM
COCTOSTHHEM.

3. YacTh cucTeMbl, UMEIONIas MOBEPXHOCTh pa3ziefia U UMEIOIIasi COCTaB, OTIUYAIOIIUNACS OT
OCTaJIbHOW YaCTHU CUCTEMBI.
2. Yto Takoe NepBUYHBIA LIEMEHTUT?

1. LleMeHTHT, BBLICIAIOMMIICS U3 GeppUTa MPH MOHIKEHNN TeMmepaTypsi ¢ 727°C 1o
KOMHATHOM.

2. lleMeHTHUT, BBUIEIISIFOLIHUACS M3 )KUIKON (ha3Ebl.

3. I{eMEHTHT, BBIICISIONIMIACS U3 aYCTeHNTA IPH MOHIKEHHH TeMmepatypsi ¢ 1147 g0 727°C.

3. Kakas tBepnas ¢asza oOpazyercs nmpu KpUCTAJUTM3AIMK CIIJIaBa ¢ COJEpKaHUEM Yriiepoja OT
0,5 no 2,14%?
1. ®eppwur.

2. AycTeHHuT U (eppur.
3. AyCTEHHT.
4. Kakue ¢a3pl pUCYTCTBYIOT B ciiiaBe ¢ conep:kanueM 0,5%C npu koMHaTHOM Temneparype?
1. AyCTEHHT 1 IEMEHTUT.
2. AyCTeHHUT, IEMEHTHUT U (HEeppHT.
3. ®eppuT U IEMEHTHUT.
5. Ha3zBatb (pa3bl, BXOASIIME B COCTaB JieaeOypuTa rnpu temneparype Boimre 727°C.
1. Aycrenur u Qeppur.
2. AYCTEHUT U IIEMEHTHUT.
3. LleMeHTHUT U peppHr.
Kpurepun ouenkm:
[TpuBenens! B paznene 2

Haumenosanue: Konmponvras paboma Nel «Dazogvie u cmpykmyphvie npespawjenus 6 cniage Fe-
FeC»

Ilpeocmasnenue 6 @OC: nabop sapuarnmos sadanuii (40 sapuanmos 3adanuii)

Bapuanmut 3a0anuii:
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3adanue 8

1. Ionv3ysace ouacpammou cocmosinuti Fe-FeC, onuwume 8ce ¢hazoevle u cmpykmypHvle
npespawjenus 8 cniase ¢ cooepcanuem yaaepooa 1,4% npu oxiaxcoeHuu e2o u3 pacniagieHHo2o
COCMOAHUSL, YKA3A8 NPU IMOM MeMNepamypbl Ha4ala U KOHYA npespaujeHui.

2. Vkaoscume memnepamypy Hacpesa (sviwwe Acl, eviwe Ac3, eviuwe Acm) u cnocod
oxXNIaNHcOeHuss npu Hopmanuzayuu cmanu ¢ cooepacanuem 0,47% yenepooa.

3adanue 7

1. Tlonvsysace ouacpammoti cocmosinuii Fe-FeC, onuwume 6ce hazosvie u cmpykmypHvle
npespawjenus 8 cniase ¢ cooepcanuem yeaepooa 4,0% npu oxiaxcoeHuu e2o u3 pacniagieHHo2o
COCMOsAHUSL, YKA3A8 NPU IMOM MeMnepamypuvl Ha4aia U KoHya npeepaujeHul.

2. Vkaoscume memnepamypy Haecpesa (sviwe Acl, eviwe Ac3, eviwe Acm) u cnocob
OXNIadHCOeHUsl NPU 3aKaiKe cmanu ¢ cooepxcanuem 1,2% yenepooa.
Kpumepuu oyenku:
IIpusedenuvl 6 pazdene 2
Haumenoeanue: Konmponvnas paboma Ne2 «Beioop mamepuanos u pexcumos mepmooopabomxu
8 3asucumMocmu om Yclosuti pabomel Oemanell U INeMeHMO8 KOHCMPYKYULL )
Ilpeocmaenenue ¢ @OC: nabop sapuanmos 3adanuti (40 eapuanmos 3adarnuti)
Bapuanmui 3a0anuii:
Ilepeuens mem KOHMpoOLHBIX pabom no oucyuniute « Mamepuanogedenuey

3adanue Ne 1

Buibpams cnocob ¢popmoobpazosanus unu 6uo nonygabpuxama, Mapky Mamepuanid u percum
MEPMUYECKOU UNU XUMUKO-MEPMULEeCcKoU 00pabomku 01 WnUHOeNs, pabomarnwe2o 8 YCI08UIX
NPUTLOJCEHUsL KPYMAUEe20 MOMEHmMA, U3UOAWUX HA2PY30K U USHOCA HNOBEPXHOCMU 6 30He
NOOWUNHUKO8 cKobdceHus. Makcumanvnas moawuna wnunoens 25 um. Tpebosanus: meepoocmy
usHawusaemvix nosepxnocmeil 56-62HRC, mexanuueckue ceoticmea 6 ceuenuu - 6g>800 MIla, 67>650
MTla, 6>6%, KCU>80 [Joic/cm’.

3
Q

Q
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3adanue No 2

Buiopams cnocob ¢hopmoobpazosanus, mapky mamepuana u
pedicumM mepmMud4eckol Ui XumuKo-mepmuieckot oopabomxu 0Jisl %
08YXBEHYOBLIX 3YOUamulx Kojaec ¢ ouamempamu éeHyos 150 u 100 o
MM,  m.e.  UMeWUX  CI0XCHYIO — ¢dopmy ¢ Haamuuuem ™ U
PASHOMONWUHHOCMU. YMO NO8bIULAEM CKIIOHHOCHb K KOPOOIEHUIO
U onacHocms nosignenus mpewun npu 3axkaike. Maxcumanvnaa monwuna — 30 mm. Tpebosanus:
meepodocmub 3y6be8 56-62HRC, mexanuueckue ceoticmea 6 cevenuu - op=>800 Mlla, ar>600 MIlla,
5>10%, KCU>60 [oic/car’.
Kpumepuu ouenxu:
[IpuBenens! B pazzaene 2

Haumenoeanue: 3amura nabopatopHoit padore Nel «makpoaHaims»
Ilpeocmasnenue ¢ @OC: BOIPOCHI K 3aIIKTe JJaOOPATOPHBIX paboT
Bapuanmui 3a0anuii:
1. Yto Takoe MakpoaHaaus?
2. Ha yeM OCHOBaH METOJ BBISBICHHS] MAKPOCTPYKTYpbI?
3. MexaHu3M BBISBJICHUS J1e(EKTOB IPU MaKpOaHaIH3E.
4. Yro Takoe MaKpOTEMILIET?
5. ITopsoK BBIPE3KH MAaKpOTEMILIETa, TPeOOBaHUS K CIIOCOOY BBIPE3KU.
6. BinssHMe MecTHOTO HarpeBa IpHU BBIPE3KE MAKPOTEMIUIETA Fa30BOM PE3KOM WIH JIEKTPOAOM
Ha pe3yibTaThl MAKPOKOHTPOJIS.
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7. TloarotoBKa KOHTPOJIMPYEMOW MOBEPXHOCTH MaKpOTeMIlIeTa, TpeOoBaHMs K HEH, BBIOOD
croco0a MexaHU4eCKOi 00paboTKH.

8. Ilopsimok nmpoBeneHus MaKpoaHaan3a rOTOBOTO MaKpOTEMILJIETA.

9. Kakume peakTuBbl HUCIHOJNB3YKOTCS JJs1  BBIABICHHUS CTPYKTYpbl Ha  CTaJbHBIX
MaKpOTEMILIETax ?

10. Kakumu cpenctBaMu IPOU3BOAUTCS OLIEHKAa MAKPOCTPYKTYPbI U HAIMYHUS nedeKToB Ha
IIPOTPaBJIIEHHOM MaKpoTeMIuIeTe?

11. Kakue onTuyeckue cpecTBa MOT'yT IPUMEHSATHCS IIPU MaKpoaHau3e?

12. Kakue nedextsl 1 0COOEHHOCTH CTPOSHHUSI CTAJIM MOTYT OBITh BBISIBJICHBI IIPU MakpoaHanuze?

13. B kakux ciydasx (mocie Kakux TEXHOJIOIMYECKHX MPOLIECCOB U ONEpaLUil) MPUMEHSIETCA
MakpoaHanusz?

14. Uto KOHTpOJIMpPYETCA MPU MaKpoOaHaau3e npokara?

15. Yto Takoe JIMKBAIMs, HA YeM OCHOBAH METO/I €€ BBISIBIICHUS?

16. Kakuie BUJIbI TMKBALIMK MOXHO OOHAPYXUTh IIPU MaKpoaHayinze?

17. Kak BBITJISIAUT HA MAKPOTEMILIETE OCTATOK YCaI0YHOM PAKOBUHBI?

18. Kak BBITTIAIUT HA MAaKPOTEMILIETE LIEHTPaIbHasi IOPUCTOCTh?

19. Kak BBIIISAAAT Ha MAaKpOTEMIUIETE IOJKOPKOBBIE ITy3bIpH?

20. YTo KOHTpOJIUPYETCS IPU MAaKpOAHAIN3€ OTIMBOK?

21. YTto KOHTpONHUpYyeTCs IPU MAKPOAHATIU3E IITAMIIOBOK?

22. YTO KOHTPOIUPYETCS IPU MAKPOAHATIN3E CBAPHBIX COSIUHEHUN?

23. YTOo KOHTpOJUpYETCA MPU MAKPOAHAIIU3E Y JIeTajlel, OJABEPrHYTHIX OBEPXHOCTHOM
3aKkanke?

24. IlpuBenute mnpUMEpPbl BBISBICHUS XUMHYECKOM HEOJHOPOJHOCTH C  ITOMOILBIO
MaKpOaHajau3a.

25. IlpuBenure mnpuUMEpPbl BBISIBICHUS CTPYKTYPHOM HEOAHOPOJAHOCTH C MOMOUIBIO
MaKpOaHajau3a.

1. Uto Takoe MakpoaHaau3 U3JI0MOB?

2. J1n4 KakuXx LeNel U B KaKuX CIy4asX IPOBOJUTCS MaKpOaHaIU3 U3JI0MOB?

3. Kakumu cpencTsaMu Mpon3BOIUTCS UCCIIEI0BAHUE CTPOCHUS U3JIOMOB?

4. Kakue e eKThbl 1 OTKIIOHEHHUSI MOT'YT OBbITh Ha/IEKHO BBISIBJIEHBI IPH MaKpOAaHAIN3€ U3JIOMOB?

5. KakoBbI BHEIIHNME IPU3HAKU XPYIIKOTO U BS3KOTO pa3pyleHus?

6. KakoB 1myTh pactipoCTpaHeHUs TPELIMHBI IPU XPYIIKOM U BSI3KOM pa3pylIeHUN?

7. Kak omnpenenuTs HayaJlo pa3pyllIE€HUs W HANPABICHHE Pa3BUTUS TPELIUHBI IIPU XPYIKOM
paspymeHun?

8. KaxkoBbl BHEIIHUE NPU3HAKH MEXKPHUCTAJUINYECKOTO U TPAHCKPUCTAIIINYECKOTO N3JIOMOB?

9. Pacnonoxwure crneayroomue BHIBI HM3JIOMOB B IOPSJAKE YMEHBUICHMS IUIACTUYHOCTH:
KaMHEBUIHBIN, BOJIOKHUCTBIN, KPUCTAIUTAYECKUI.

10. B kakux ciydasx IOpHU pa3pyLIEHHMM TpELIMHA PacHpOCTPAHSAETCS MO TpaHMIAM 3E€pEH
(MeX3epeHHBIH H3JI0M), MO 3epHaM (BHYTPHU3EPEHHBIN H3JI0M), MO 3€pHAM M MX TIpaHHUIAM
(cMmemaHHBINA U3710M)?

11. KakoBbl OCOOEHHOCTM CTPOEHHUS H3J0Ma MpPU TOCTETNIEHHOM pPa3BUTHM TPEUIUHBI (TIpH
YCTAJIOCTHOM H3JI0ME)?

12. Ha3zoBuTe xapakTepHble 0OCOOEHHOCTH U IPUYMHBI 00pa30BaHUs KAMHEBUHOTO H310Ma?

13. KakoBbI XapakTepHble 0COOEHHOCTH U TPUYUHBI 00pa30BaHUs MH(PEPHOTo U3jIoma?

14. Yto Takoe BOJIOKHUCTBINA U3JIOM?

15. KakoBa miacTHUHOCTB y cTasiu ¢ (paphopoBUIHBIM M3JI0MOM (BBICOKAs! T HU3Kas)?

16. Yto Takoe paphopoBuHbIN H3710M?

17. KakoBa ynapHasi BI3KOCTb Y CTaJI ¢ KAMHEBUIHBIM U3JI0MOM (BBICOKAs MJIM HU3KAsA)?

18. KakoBa miaCTHYHOCTD y CTAJIM ¢ KAMHEBUTHBIM MU3JIOMOM (BBICOKAsl MM HU3Kas)?

19. KakoBa mpo4HOCTh y cTaiu ¢ paphopoBUIHBIM U3IOMOM (BBICOKAs MJIM HU3KAs)?

20. KakoBa miacCTHYHOCTH y CTAJIH ¢ BOJIOKHUCTHIM M3JIOMOM (BBICOKAsI MJTH HU3Kasl)?

21. KakoBa ynapHast BSI3KOCTb Y CTaJIM C BOJIOKHUCTBIM U3JIOMOM (BBICOKAs MJIM HU3Kas)?

22. OauHaKOBHI JIM CBOMCTBA B PA3IMYHBIX HAMPABJICHUSAX Y CTAIH C MHU(EPHBIM U3IOMOM?
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23. Kaxoil xapakTep pa3pylleHUs (XpYOKUH WIM BSI3KMHA) UMEIOT CIEAYIOLIUME H3JIOMBI:
BOJIOKHUCTBIN, KAMHEBU/IHBIN, M (EPHBINA, KpUCTALTHYECCKUH, (hapdhOopoBUIHBIN?

24. PacnojioKuTe CHEAyIOIUe BHAbBI HM3JIOMOB B TMOPSIKE BO3pACTaHUS MPOYHOCTHU:
dhaphopoBUAHBIN, KPUCTATUIMYECKHIN, KAMHEBHIHBIH.

25. Pacnonoxure cieayroude BUIBI M3JIOMOB B IMOPSJIKE BO3PACTaHUS yIAapHOU BSI3KOCTH:
BOJIOKHUCTBIH, KAMHEBHUIHBIM, KPUCTANINYECKUH, KPYMTHOKPUCTAILTTHIECKHIA.

Kpumepuu oyenxu:
[IpuBenens! B pazzaene 2

Haumenosanue: sawuma nabopamopuoii pabome No2 «muxpoananuzy
Ilpeocmasnenue ¢ @OC: sonpocwl Kk 3awume 1a6OpAMOPHLIX pabom
Bapuanmut 3a0anuii:

1. Yro Takoe Mukpoananus? [I[puMeHeHre MUKpOAHATN3a B YCIOBUSIX HPOMBIIUICHHOTO MPEANPHUSITHS.

2. [lepedncnnTe OCHOBHBIE METObI MUKPOAHAIN3A.

3. Topsmox BeIpe3ku oOpasia A MUKpoaHanu3a. Kakue ycioBus HEOOXOIUMO BBIMOJHSTH MPH
BBIpE3KE?

4. IoaroToBKa KOHTPOJIUPYEMOH MOBEPXHOCTH MUKPOLLTU(a, TpeOOBaHUS K HEH.

S. [MpuHIMN ycTpoicTBa MeTaIOrpad) iuecKOro MUKpPOCKOTIA.

6. IlpuHUMI NOTyYEHHS ONTUYECKOro N300paKeHNsI NPOTPABICHHOTO MUKPOLUTH(A C TOMOIIBIO
MeTauIorpaduaeckoro MUKpOCKOIa.

7. Kakue s1eMeHTbl MUKPOCTPYKTYPBI MO>KHO M3Y4aTh B MUKPOCKOIT Ha HETPaBJIEHHOM Lutude?

8. Urto Takoe CTPYKTypHAasi COCTaBISIOMIAs?

9. ®epput, €ro OTIIMYUTENBHBIE IPU3HAKHN, KaK CTPYKTYPHOM COCTaBJISIOIIEH.

10. LleMeHTHUT, €ro OTIMYUTENbHbIC NPU3HAKU, KAK CTPYKTYPHOU COCTABIISIOIICH.

11. Metoauka onpezienieHus] BETUYUHBI JEHCTBUTENHHOTO 3e€pHa B CTAJIH.

12. Meronrka KOHTPOJIIS TIIyOHHBI 00€3YTIIEPOKEHHOTO CIIOS.

13. CTpykTypa u CBOMCTBa 00€3yTIIePOKEHHOTO CIIOS.

14. B xakoM COCTOSIHUM IOJDKHA HAXOAWUTHCS CTANIb IPU ONPEAETICHUU IIIyOUHBI 00€3YIIepOKEHHOTO
CJIOA TI0 CTPYKType?

15. YUro npunuMaetcs 3a riryOuHy 00e3yriepoKeHHOTo cios?

16. Uto Takoe moiHOE 00e3yriepoXuBanue?

17. Yro Takoe 4acTUUHOE 00€3yTiepokuBanue?

18. Kak Biusier Hamune 00€3yriIepoKeHHOT0 CJI0s1 Ha 3KCIUTyaTallMOHHBIE CBOWCTBA JeTajlel u
HUHCTpYMEHTa?

19. MeToaurka onpezaeneHus riyOuHbl IEMEHTOBAHHOTO CIIOSI.

20. B KakoM COCTOSHHM JOJDKHA HAaXOJUTHCS CTalb JUIsl HanboJjiee TOYHOTO OIpeeleHHs TIyOHHBI
LIEMEHTOBAHHOTO CJI0s?

21. CtpykTypa, CBOMCTBA M PACIOI0KEHHUE 3a3BTEKTOMTHOM 30HbBI IEMEHTOBAHHOTO CIIOSI.

22. Kax BIMSIOT HAJIMYKE U CTPYKTYpa 3aIBTEKTOUTHON 30HBI HA

CBOMCTBa IIEMEHTOBAaHHOTI'O CJI0S M SKCIITyaTal[MOHHBIE CBOWCTBA JIeTaIel U HHCTpyMeHTa?

23. CTpykTypa, CBOICTBA U paCOI0KEHHE IBTEKTONTHON 30HBI [IEMEHTOBAHHOTO CJOSI.

24. CTpykTypa, CBOMCTBA U pacoiI0kKEHHUE IEPEXOAHOM 30HBI IEMEHTOBAHHOTO CJIOSI.

25. Yro npuHUMaETCs 32 TIyOHHY IEMEHTOBAHHOTO CII0s?

26. MeToaurka onpeaeneHns 3arpa3HeHHOCTH METaJlIa HEMETAITTHYECKIMHU BKITFOUCHHUSIMHU.

27. B KakoM COCTOSHHM [OJDKHA HAaxXOAMTHCS CTalb MpPU ONpENeNeHHH 3arps3HEHHOCTH
HEMETAITHYECKIMHU BKITFOUCHHSIMU?

28. BrnusiHMe HEMETAUTMUECKUX BKIIOUCHUH Ha CBOMCTBA CTANIM U €€ SKCIUTyaTallMOHHOE TIOBEACHHE.
Kpumepuu ouenxu:
[IpuBenens! B pazzaene 2

Haumenosanue: sawuma rabopamopnoi pabome Ne3 «Onpedenerue meepoocmuy

IIpeocmasnenue 6 @OC: sonpocwl k 3auume 1a00OPaAMOpHbIX pabom

Bapuanmut 3a0anuii:

1. CymHocTs MeTo/a 3aMepa TBepAocTH no bpunemmto. KakoBa pa3smMepHOCTh €IUHUIIBI
tBeproct HB? Kakue cymecTByroT orpanuueHus A NIpUMEHEHUs 3TOro Meroaa?
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2. Kakue (hakTopsl HEOOXOAUMO YUUTHIBATh IPU BBIOOpE IHAaMETpa MIApUKa M BETHMYMUHBI
Harpy3KH Ipu 3amepe TBepaoctu no bpunemnto?

3. Ha kakoM paccTOSHUM T0JKEH HAXOIUThCS OTIEYATOK IIapHKa OT Kpast o0pasia 1 OT Jpyroro
oTIIeYaTKa Mpu 3amepe TBepaoctu no bpunemno?

4. C xakoi TOUHOCTBIO HEOOXOAUMO U3MEPATh TMaMETp OTIeYaTKa IpH 3aMepe TBEPAOCTH IO
bpunemnio?

5. Kakas B3auMocBs3b cymectByetr Mexay HB u 657

6. CymHocTth MeToja 3amepa TBepaoctu no Poksemty. Uro coGoii mpeicTaBiseT elnHULA
TBeproctu 1no Poksemny? Haznauenue u o01acte npuMeHeHus meroja Poksesia.

7. Kakue (axropbl HE0OXOAMMO YYHTHIBATh HPU BBHIOOpE THUIIA HAKOHEYHHKA W BEIMYUHBI
Harpys3Kku IpH 3amepe TBepAoCcTH 1o Pokserry?

8. Kak mommuser Ha pe3ynabTaT 3amepa TBepaocTdu mo PokBemny Hamuuue Ha OOpaTHOM
MOBEPXHOCTH 00pa3ia OCTAaTKOB OKAaJWHBI WM HEPOBHOCTEH M 3ayCEHIIEB OT MEXaHWYECKOMH
00paboTKu?

9. Kak noBnuser Ha pe3ynbTaT 3aMepa TBEpAOCTH N0 PokBeiTy Halm4ue Ha KOHTPOIMPYEMOM
MOBEPXHOCTU 00pa3iia 00e3yriaepoKEHHOTO CII0s?

10. MoxHO 511 3aMepsATh TBEPAOCTh TOHKHX YIPOYHEHHBIX CJIOEB (TUIIA a30TUPOBAHUA) WUIIU
CJIOEB MOKPBITUH 110 MeToay bpunesst unu Poxsenna?

11. IlpuBecT mnpuUMepbl MPAKTUYECKOTO MCIONb30BAHUS HW3MEPEHMs] TBEPJOCTH Ha
IIPOMBIIITIEHHOM IPEIIPUSITUH.

12. Ha3oBuTe napyrue MeTo/Abl M3MEPEHHUs TBEPAOCTH, UX OCHOBHBIE OTJIMYMS OT METOOB
Bbpunenns u Poksensna, Ha3HaueHue ¥ 00JaCTH IPUMEHEHMUSL.

13. Jlns kakux 3a7a4 NpeJHa3HaueHbl [IEPEHOCHbIE MaJorabapuTHbIE TBEPJOMEPHI?

Kpumepuu oyenxu:

[IpuBenens! B paznene 2

Haumenosanue: sawuma rabopamopnoii pabome Ned «Onpedenenue meepoocmuy
Ilpeocmagnenue ¢ @OC: sonpocwi K 3awume 1a60pamopuvix pabom
Bapuanmut 3a0anuii:
1. Uto Ttakoe uyryH?
2. Yro Takoe Oenblii UyryH?
3. Yro Takoe cepblii 4yryH?
4. Yrto Takoe BBICOKOIPOYHBIN YyTryH?
5. Yrto Takoe KOBKUHN 4yTryH?
6. UTo Takoe MOoJI0BUHYATHIN UyTyH?
7. Yrto Takoe peppUTHBIN UyTyH?
8. UTo Takoe nepIUTHbIA YyryH?
9. Yto Takoe peppUTO-NEPIUTHBINA UyTYH?
10. YTo Takoe MeTayinyeckasi OCHOBA UyryHa?
11. Yro Takoe rpadput?
12. Yto Takoe neaeOyput?
13. Kakue CTpyKTYpHbIE COCTABISIOIIME MOTYT MPUCYTCTBOBATH B MHUKPOCTPYKTYpE OenbIX
YyI'yHOB?
14. Kakne CTpyKTypHBIE COCTaBIIIOIIME MOTYT IPHUCYTCTBOBAaTH B MUKPOCTPYKTYpPE CEpBIX
YyI'yHOB?
15. Kakue CTpyKTypHbIE COCTaBJISIOUIME MOTYT THPUCYTCTBOBaTh B MHKPOCTPYKTYpE
MOJIOBUHYATHIX UYT'YHOB?
16. Kakue CTpyKTypHbIE COCTaBJISIOUIME MOTYT MPUCYTCTBOBAaTh B MHUKPOCTPYKTYpE
BBICOKOIIPOYHBIX YYT'YHOB?
17. Kakue CTpyKTypHBIE COCTaBIISIOIIME MOTYT IPUCYTCTBOBAaTh B MUKPOCTPYKTYPE KOBKHX
YyI'yHOB?
18. Kakyto cTpyKTypy UMEIOT Oelible YyTyHBI C cofiepKaHueM yriaepoaa oT 2,14 no 4,3%?
19. Kaky1o cTpyKTypy UMEIOT Oelible YyTyHBI ¢ cojiepkanueM yriaepoaa 4,3%?
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20. Kakyto CTpyKTypy UMEIOT Oellble YyTyHEI C CoIepKaHueM yriaepoaa ot 4,3 1o 6,67%?

21. Kak u3MeHsIFOTCsl CBOMCTBA O€JI0T0 YyTryHa ¢ YBEJIMUCHHUEM COJIepKaHus yriaepoja ot 4,3 1o
6,67%?

22. Ha3oBuTe WHTEpBAJ COACPX AHHS YIiepoaa B YyryHax, CTPYKTypa KOTOPBIX COCTOHT W3
nepanTa u Jeaedypura.

Kpumepuu oyenku:

[IpuBenens! B pazzaene 2

Haumenosanue: sawuma rabopamopnoii pabome Ne5 «Hccredosanue enusHus pejrcuma
MmepmoobpabomKu Ha CMpoeHue U COUCMEA CMANU»

Ilpeocmasnenue 6 @OC: sonpocwi K 3awume 1a00paAmMopHbIX pabom

Bapuanmut 3a0anuii:

1. Kakyro MUKpOCTpYKTYpy UMeI0T cTtanu Mapok 30...45 nociie Hopmaiuzauuu?

2. Kakue ycrmoBus Mpu 3aKaJIKe CTAIH JTOJDKHBI OBITh 0053aT€ILHO BBITOJHEHBI JIJIS TIOTYICHHS
MapTEHCUTHOM CTPYKTYpHI IO BCEMY CeYeHHI0 00pasia?

3. Kakyro MUKpOCTPYKTYpY U TBepAOCTh UMeIOT cTanu 30...45 mociie 3aKajaku B BOy?

4. Kakyio CTpyKTypy ¥ TBEpPAOCTh MPUOOPETAIOT 3aKaJieHHbIE Ha  MapTEHCHUT
CPEIHEYIIIEPOAUCTBIE CTANM OCIe OTIycKa ux Ha 200°C?

5. Kakywo cTpykTypy © TBEpAOCTh NPHOOPETAIOT 3aKajJeHHbIE HAa  MapTEHCHUT
CPEIHEYIIIEPOAUCTBIE CTANM MOCIIE OTIyCcKa ux Ha 350°C?

6. Kakyio CcTpykTypy # TBEpAOCTh NPHOOpPETAIOT 3aKajJeHHblE HAa  MapTEHCHUT
CPEIHEYIIIEPOAUCTBIE CTANM MOCIE OTIycKa ux Ha 500°C?

7. Kak u3MeHseTcss MpOYHOCTb CPEAHEYTJIEPOJUCTBIX CTallel MPH MOBBIIICHUHA TEMIEPATyphl
ornycka? Kakue mporeccsl B CTalld BbI3BIBAIOT 3TO U3MEHEHUE?

8. Kak u3MeHSIOTCS XapaKTepUCTHKH TUIACTUYHOCTU CPEAHEYTIEPOAMCTHIX CTajel mpu
MOBBILIEHUH TeMIIepaTyphl oTiycka? Kakue mporecchl B CTalu BbI3BIBAIOT 3TO U3MEHEHUE?

9. Kak M3MEHSIOTCS XapaKTePUCTHKU IUIACTHUYHOCTH CPEIHEYTJIEPOJUCTBIX CTallel Mpu
MOBBIIIEHUH UX TPOYHOCTH?

10. Kak u3mensieTcst npeaen NpoYyHOCTH CPEAHEYTIIEPOAUCTBIX CTajeill MpHU MOBBIIEHUN
TBEPAOCTH?

11. B kakyto CTOpOHY HEOOXOIMMO U3MEHUTH TEMIEPATypy OTIycKa (TOBBICUTH UM IOHU3UTH ),
€clii He0OXO0IMMO YMEHBIIUTH TBEPAOCTh CPETHEYTIIEPOTUCTON CTaIN?

12. KakoBo coaeprkaHue yriepoja B CpeIHEYTIEPOAUCTBIX CTAIAX?

13. Kak BbIOMpaeTcs TeMiiepaTypa HarpeBa Moj1 3aKaliky CpeIHeYTIepOAUCTOM cTamu?

14. Kakoro uHTepBajga TeMIepaTyp cleyeT n30eraTh Mpu BHIOOpE TEeMIEpaTyphl OTIIyCKa U
nouemy?

Kpumepuu oyenku:

[TpuBenens! B pazzaene 2

Haumenosanue: sawuma n1abopamopuoi pabome No6 «Ananuz ouazpamm»

Ilpeocmasnenue ¢ @OC: sonpocwl Kk 3auume 1a6OpAMOPHLIX pabom

Bapuanmut 3a0anuii:

1. Kakyro MUKpOCTpYKTYpy UMeIOT cTanu Mapok 30...45 nociie Hopmaiu3anuu?

2. Kakue ycnoBus IpH 3aKalike CTaIH JOJDKHBI ObITh 00s13aTEIbHO BHIMOIHEHBI JJIs1 OTY4YEeHUs
MapTEHCUTHOM CTPYKTYpHI IO BCEMY CEYeHHI0 00pasia?

3. Kakyro MUKpOCTPYKTYypy U TBepIOCTbh UMeIOT cTanu 30...45 mocie 3akaiku B BOLy?

4. Kakyio CTpyKTYpy H TBEpAOCTb IPHOOpPETAlOT 3aKaJeHHble HAa  MapTEHCHUT
CpE/IHEYTIIEPOAUCTHIE CTANM MOoCiIe oTiycka ux Ha 200°C?

5. Kakywo CTpykTypy ¥ TBEpPIAOCTh NPHOOPETAIOT 3aKaJeHHbIE HAa MapTEHCUT
CpeIHEYIIEPOANCTHIE CTANIM MOCIIE OTITycKa ux Ha 350°C?

6. Kakyro CTpykTypy ¥ TBEpPAOCTh NPHOOPETAIOT 3aKajeHHbIE HAa  MapTEHCHUT
CpeIHEYIIIEPOANCTHIE CTAIIU MOCIIE OTIycKa ux Ha 500°C?
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7. Kak m3MeHseTcsl IPOYHOCTh CPEAHEYTIEPOAUCTHIX CTale MpU MOBBIILEHUN TEMIIEPATYpPhl
otnycka? Kakue mponecchl B CTaly BbI3BIBAIOT 3TO U3MEHEHUE?

8. Kak u3meHsAI0TCS XapaKTepUCTUKU IJIACTUYHOCTH CPEIHEYIJIEPOAUCTBIX CTalleld MpHU
MOBBILIEHUH TeMIlepaTypbl oTiycka? Kakue mporecchl B CTallu BbI3BIBAIOT 3TO U3MEHEHUE?

9. Kak M3MEHSIOTCS XapaKTePUCTHKHU IJIACTUYHOCTU CPEAHEYTIIEPOAMCTHIX CTajeil mpu
MOBBILIEHUH UX MPOYHOCTH?

10. Kaxk m3mensiercs mpezes MPOYHOCTH CPEAHEYTIEPOIAUCTHIX CTaliel MPH MOBBIIMICHUN
TBEPAOCTH?

11. B kakyto CTOpOHY HEOOXOIMMO U3MEHUTH TEMIEPATypy OTIycKa (OBBICUTH UM IOHU3UTD),
€CITM HEOOXOIMMO YMEHBIIUTh TBEPAOCTh CPETHEYTICPOTUCTOM cTanu?

12. KakoBo conep:kaHue yriepojaa B CpeAHEYTIEPOAUCTIX CTaNISIX?

13. Kak BeIOMpaeTcs TeMIieparypa HarpeBa Mo 3aKajKy CpeIHEYTIePOAUCTON cTanu?

14. Kakoro mHTepBaia TeMmeparyp cienyer u3beratb MmpH BHIOOpE TEMIEepaTypbl OTIYCKa H
nouemy?

Kpumepuu oyenku:

[IpuBeneHns! B pa3aene 2

Haumenoeanue: 3awuma naabopamopHot pabome Ne7 — «uacnocmuxa Oeghexmos,
8CMPEUArOUUXCS 8 MAUUHOCMPOUMETILHOM NPOU3BO0CTBEE)
Ilpeocmaenenue 6 @OC: sonpocwvi K 3auume 1a60OpamopHvix pabom
Bapuanmui 3a0anuii:
. Uro Takoe nedextoi?
. [ToHATHS «IOITyCTHMBIC) M «HEHAOIYCTUMBIS» Ne(EeKTHI.
. Knaccugukanust neekToB 1o xapakrepy pacrpeaescHHsI.
. Kitaccudukanus nedekros mo Gpopme U pacrionoxeHuUIo.
. Uro takoe Opak? UTo MOHMMAIOT MO/ UCTIPAaBUMBIM M HEHCIIPABUMBIM Opakom?
. Kimaccudukanus nedextoB mo MOMEHTY BO3HUKHOBEHHUSI.
. JedexTs MeTamTypruaeckoro mpoucxXoxaeHus (TIepeUcHb ).
. JdedexTol muThs (IepeyeHsb).
. Jedexts npokaTky (TIepeyeHsb).
10. ledexThl ITaMIOBKH, KOBKH (TIEPEUYCHB ).
11. lepextsl cBapku (TiepeyeHsb).
12. lepextsr TepMOOOpabOTKH (TIEpEUEHB).
13. JlepexTp MexaHNYECKOH, XUMHUYECKOH U TalbBAHHYECKOW 00pabOTKH (TIepeUueHb ).
14. Koppo3sus (TOHSTHE U BUABI).
Kpumepuu ouenxu:
[TpuBenens! B pazzaene 2

O 001NN B~ W~

Haumenoeanue: sawuma nabopamopnoi pabome No8 «Hccnedosanue enusHus pejrcuma
mepmooopabomKu Ha CMmpoenue U COUCMEA CIMANLY
Ilpeocmagnenue ¢ @OC: 6onpocwi K 3auume 1a60pamopHbix pabom
Bapuanmui 3a0anuii:
. Uro Takoe yrinepon?
. MakcuManbHOE coJiepKaHue yriepoJia y JIOOBTEKTOUIHBIE CTANIEH.
. Kakue cTpyKkTypHBIE COCTaBISIONINE COACPIKAT JOIBTEKTOUIHBIE CTAIN?
. KakoBo cozpepskanue yriaepoaa B CpeAHEYTIEPOANUCTHIX CTATSX?
. B uem oTnmunrensHas ocobeHHoCTh Pepputa U AyCTeHHTa
. UTo TaKkoe CTpyKTypHasi COCTaBIISFOIIAs ?
. @eppur, ero OTINYNTENHHBIC TPU3HAKH, KAK CTPYKTYPHOM COCTABIISIONICH.
. LlemeHTHUT, €T0 OTIIMYHTENLHBIE IPU3HAKH, KAK CTPYKTYPHOM COCTABIISIOIICH.
9. AyCTEHHUT, €ro OTIMYUTEIbHbIEC IPU3HAKH, KaK CTPYKTYPHOU COCTABIISIOIIEH.
10. Ilepaut, ero OTIMUUTENBHBIE IPU3HAKH, KaK CTPYKTYPHOM COCTABIISIOLIEH.
11. MapTeHCHT, ero OTIUIUTENbHBIC TPU3HAKH, KAK CTPYKTYPHOUM COCTaBIISIONICH.
Kpumepuu ouenxu:
[IpuBenens! B paznene 2

01NN B~ WIN =
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Kpurepun u mKkajbl OeHUBAHUSA
JIJ1s1 KOHTPOJIBHBIX MEpONPUATUHN (TEKYILEro KOHTPOJIs) YCTAaHABIMBAETCS MUHUMAIbHOE U
MaKCHUMaJIbHOE KOJIMYECTBO OAJUIOB B COOTBETCTBUU ¢ Tabiuuel. KoHTposiabHOE mMepompustue
CUMTAETCs MPOMACHHBIM YCIICITHO ITPH YCIOBUHM HaOopa KOJIM4ecTBa OaJUIOB HE HIKE MUHIUMAJIHLHOTO.
Pesynprar 00yueHMs 1O AUCLMIIMHE CUYMTAETCS] JOCTUTHYTBHIM IIPH YCIIELIIHOM IPOXO0XKICHUN
00y4aroImuMCcs BCEX KOHTPOJIbHBIX MEPOIPHUSATHI, OTHOCAIIMXCS K TAHHOMY Pe3yJbTaTy 00yueHHs.

Pazoenwvt Konuuecmeo 6annoe
Dopma Konmpona ;
OUCUUNITUHDL min max

1 3amura 1abopatopHOi padboThl Nel. 5 8

2 TectupoBanue no pazaeny «Kpucraminyeckoe CTpoeHHE METAJUIOB U 3 5
CILJIABOBY.
3amuta tabopatopHOU paboThl Ne2. 5 8

3 3amuta tabopatopHOH paboThl Ne3. 5 8

4 TectupoBanue 1o pazzaeny: [luarpaMma «Kene3o — yriepom. 3 5
3amuta tabopatopHOH paboThl Ned. 5 8

5 Kontponbnas pabora Nel 2 5
3amuTa nabopaTopHOi paboThl No5. 5 8

6 3amuTa 1abopaTopHOi paboThl Neb. 5 8

7 KonTtponsHas padora Ne2 3 5
3amuta tabopatopHOH paboThl Ne7. 5 8

8 3amuTa 1abopaTopHoi paboThl Ne§. 5 8
OKx3aMeH 11 16
Htoro 63 100

HpI/I OLCHUBAHHUU PE3YJIbTATOB 06yqu1/151 o AJUCHUIINIMHE B XOAC€ TCKYHICrO KOHTPOJIA
yCIEBACMOCTU  HCIIOJIB3YKOTCA  CIICAYIOIIUC KPUTCPUH. MuHUMAIIEHOE  KOJIMYECTBO  0OalljioB
BBICTABJISACTCS 06y11a101ueMycs[ IIPU BBIITOJITHCHWHN BCCX HOKaBaTeﬂeﬁ, AO0IMYCKAIOTCA HECYIICCTBCHHBIC
HCTOYHOCTH B U3JI0KCHHUH U O(I)OpMJ'IeHI/II/I MaTcpurajia.

Haumenoesanue,
Ioxazamenu évicmasnenus MUHUMATLHO20 KOJIUYECIEA DAL108
oboznauenue
JlabopaTopHas pab0Ta BBIOJHEHA B IIOJIHOM 00bEME;
Tla6opaTopHas [IpencraBnen oT4yeT, coaep)Kaluii HEOOXOTUMBIE PACUETHI, BBHIBOJBI, O(OPMIICHHBIN B
pab 0Tpa P COOTBETCTBHUH C YCTAaHOBJICHHBIMU TPEOOBAHHUIMU;

[TpoeMOHCTPUPOBaH YIOBIETBOPUTENBHBIN YPOBEHD BIIaJICHNSI MaTEPHAJIOM TP 3alUTe
J1a00paTopHON paboTHI, TaHbI IPaBUIIbHBIC OTBETHI HE MeHee yeM Ha 50% 3a1aHHBIX BOIIPOCOB

IIpoeMOHCTPUPOBaH YIOBIETBOPUTEIBHBIN YPOBEHD BIIaICHUS MaTEPUATIOM.

KonrponbHas pabora .
p P [IpaBmnbHO pemeHo He MeHee 65% 3amaHuit

JlaHbI IpaBUIIbHBIE OTBETHI HE MeHee YeM Ha 50% 3aJaHHBIX BOTIPOCOB.

VYcTHBIi ompoc
ITpoeMOHCTPUPOBAHBI 3HAHHS OCHOBHOT'O Y4€OHO-IIPOrPaMMHOTO MaTepHaa

Tect [TpaBwibHO perieno He MmeHee 50% TeCTOBBIX 3aJaHUN

Hrorosas OIIC€HKA BBICTABJIACTCA C UCITOJIB30BaAHUEM CHGJIYIOHIGI;'I HIKaJIbI.

Ouyenka Haépano 6annoe
«OTIUYHO» 90-100
«XOPOIIIO» 80-89
«YHOOBJIIETBOPUTEIILHO 64-79
«HEYJIOBIIETBOPUTEIHHO) Menee 64
Ecnmu cymma HaOpaHHbIXx OamuioB MeHee 64 — oOyyaromuicss He JOIMYyCKaeTcs [0

IIPOMEXKYTOUHOM aTTecTaluu (10 dK3aMeHa).
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bunert kx sx3aMeHy BKJIIOYaeT 2 TEOPETUUECKUX BOIIPOCA U NMPAKTUYECKOE 3a/JaHUE.
[TpomexyTodHas aTTecTamus MPOBOAUTCS B (hOpME YCTHOTO OMPOCa U IPOBEPKH 3aTaHMSL.
Bpemst Ha moaroroBky: 60 MUHYT.

Ouenka

Kpumepuu oyenku

«OTJIMYHO»

OOyuaromuiics mokasajl BCECTOPOHHEE, CHCTEMAaTUYecKoe U IIyOoKoe
3HaHHWE Yy4eOHOro Marepuana, MPeAyCMOTPEHHOTO MPOrpaMMOi,
YMEHHE YBEPEHHO IMPUMEHSATh Ha UX MPAKTUKE MPU PEUICHUU 3aaad
(BBITIOJIHEHUU ~ 33/laHUM), CHOCOOHOCTH  IOJIHO, MPAaBWIBHO U
apryMEHTHPOBAHO OTBEYATh HAa BOMPOCHI U JIeJaTh HEOOXOIMMbBIC
BbIBOJIbI. CBOOOJHO HCHONB3YET OCHOBHYIO JIMTEPATYPY M 3HAKOM C
JIONIOJTHUTEIILHOM JIUTEPATypO, pEKOMEHJOBAHHOW MPOrpaMMoin

«XOpPOoIIO»

OOyuaronuiicss mMoKa3al MOJIHOE 3HaHHE TEOPETHYECKOro Marepuaa,
BJIaJICHME OCHOBHOM JIUTEpaTypoil, peKOMEHJOBaHHOW B Iporpamme,
YMEHHME CaMOCTOSITENIbHO pellaTh 3aJayd (BBIIOJIHATH 3aJlaHus),
CHOCOOHOCTh apryMEHTHPOBAHO OTBEYaTh Ha BOIPOCHl U JeaTh
HEOOXOAWMBIC  BBIBOJBI,  JONYCKaeT  CIMHUYHBIE  OIIHUOKW,
UCHpaBisieMble Mociie 3ameuyaHus npenogaBarens. CnocobeH k
CaMOCTOSITEJIbHOMY IONOJIHEHUIO U OOHOBJICHUIO 3HAHUU B XOJI€

JanbHelmeil yueOHoi paboThl U MpoPecCUOHAIBHON 1EATENbHOCTH

«YHAOBJICTBOPUTCIIBHO»

OO0yuJaronuiicss AEMOHCTPUPYET HEMOJIHOE I ()parMEHTapHOE 3HAHHE
OCHOBHOTO y4eOHOT0 MaTepuana, JOMyCKaeT CYIIECTBEHHbIE OLUTHOKHU B
er0 W3JIOKEHHUH, UCIIBITHIBACT 3aTPYJHEHUS U JIOIYCKAeT OIIUOKH MpH
BBIMIOJTHEHUH 3a/laHuil (pelIeHUH 3a]lad), BBIMOJHSIET 3a/laHue Mpu
MOJICKA3Ke IPETIoAaBaTelis, 3aTpyAHAETCS B (hOPMYITUPOBKE BHIBOJIOB.
Brnaneer 3HaHMEM  OCHOBHBIX  pa3/iefioB, HEOOXOAUMBIX  JUIS
JaTbHEHIIIEro 00yUeHusl, 3HAKOM C OCHOBHOW M JOTOJHUTEIHHOU
JUTEPATYpPOU, PEKOMEHJOBAHHOM POrpaMMOM

«HECYHOOBJICTBOPUTCIIBHO»

OOyuaromuiics mpu OTBETE AEMOHCTPUPYET CYIIECTBEHHbIE TPOOEIBI B
3HAHUAX OCHOBHOTO y4yeOHOro mMarepuala, JoIycKaeT rpyOble olnoKu
B (hOpMYNIHMpPOBaHUHM OCHOBHBIX TOHATHUH U TPU PEUICHUU THUIIOBBIX
3a/1a4 (TIpU BBIMOJHEHUW TUTIOBBIX 3a/IaHUI ), HE CITOCOOEH OTBETUTH Ha
HaBOJALIME  BOIIPOCHI IpenojaBaTels. Onenka  cTaBUTCS
oOydaromuMcsi, KOTOpble HE MOTYT NpPOAOKUTH OOydeHue WIn
OPUCTYNUTh K MPO(EeCCHOHAIBHOW JEATENbHOCTH MO0 OKOHYAaHUHU
00pa30BaTEeNIbHOTO YUPEXJIEHUSI 0€3 JOMOIHUTENbHBIX 3aHATHH 110
paccMaTpUBaEMOU TUCUHUILINHE
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