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3aBenyromuii kadenpoit H.A. CabanaeB
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@.1.0,, JIOJKHOCTB, OpraHu3aLus, \TFYEPH/ICL



I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITAaNOB UX (popMHUPOBAHUA

Dransl GOpMHUPOBAHKS KOMIIETCHITHH
(yka3atb Bce Tembl u3 PII]I)

Wunexc Conepxanue HanmenoBanue
KOMITCTCHIIUH KOMITCTCHIIUH o
H H ) — JlaGopaTopHsble KypcoBoii mpoekt OLICHOYHOr0 CPpEACTBA
3aHATHS (pabora)
TOTOBHOCTBIO TIOJIb30BATHCS
OCHOBHBIMH METO/IaMH 3aIINTHI Tena 1 Pedepar,
MIPOM3BOJICTBEHHOTO MIEPCOHANA U ' Tema 2 CobecenoBanue
OK-9 p A p Tema 2, ’ He nipeaycMOoTpeHb! A '
HAceJIEeHUs OT BO3MOXKHBIX Texa 5 Tema 5 KOHTpOJIbHAsI padoTa,
NOCJICACTBUI aBapuii, KaTacTpod, IK3aMEH
CTUXUMHBIX O€ICTBUI
CIIOCOOHOCTBIO K TPHOOPETEHUIO C
OOJIBIIION CTETICHBIO
OITK-1 CaMOCTOATENLHOCTH HOBBIX SHAHMH C | . o Tena 3 He npezycMoTpens Keiic-3a1a4a, 9K3aMeH
HCTIOJIb30BAaHUEM COBPEMEHHBIX
00pa3oBaTeNbHbBIX U
UH()OPMAIIMOHHBIX TEXHOJIOTHIt
BJIaJICHUEM JOCTaTOYHBIMU JUTS
OTIK-2 NpOGhecCHORATLHOM IesTeNbHOCTH Tema 4 Tema 4 He npenycMoTpeHs TectupoBaHue, 3K3aMeH
HaBBIKaMH Pa0OTHI C IEPCOHATBHBIM
KOMITBIOTEPOM




Ilepeuens ouenounvix cpeocme no oucyunaune (Mooyo)

Hassaume Komn-Bo Min, 6annos Max, 6anoe
(6azosvtit yposens) (nosvriennstit yposens)
Jlexmun 9 9 9
JlaboparopHbie pabOThI 4 12 12
Pedepatsl 1 3 8
CobecenoBanue 1 3 7
Tecthl 1 3 8
KonrposabHas padora 1 3 8
Keiic-3anaua 1 3 8
DK3aMeH 1 24 40
Hroro 60 100




IMoka3zaTe/in M KPUTEPHUH OIEHUBAHUS KOMIIETEHIHIA ¢ OMMCaHHeM MIKaJI oneHuBanus (popmupyrorcs B OIl 1o HarpaBiIeHHIO
NOO20MOBKU U 6CMABTAIOMCS 8 PAOOYYIO NPOSPAMMY NOCIE €€ YMBEPHCOCHUS)

KOMHETCHIMU | KOMHETCHIHU Tloporosblii TIpoABHHYTHII IpeBocxoanbIii

OK-9 TOTOBHOCTbH 3HaTh. CYIIHOCTb pa3IMYHbIX 3HaTh. 0COOEHHOCTH Ppa3IMIHbIX 3HaTh: METOABI U MPHUEMbI CAMOIIOMOIIIH,
IIOJIB30BaThCA AHTPOIIOTCHHBIX U TEXHOT'CHHBIX AHTPOIIOTCHHBIX U TEXHOT'CHHBIX B3aUMOIIOMOIIN U I[OBpa‘le6HOI71 IIOMOIIIHU B qcC
OCHOBHBIMH ‘{pe3BLI‘{aI71HLIX CHTyaHI/Iﬁ, ImpaBujia ‘{pe3BLI‘{aI71HLIX CI/ITyaHI/Iﬁ; MEpPbI OKa3aHusA OpUpOAHOT0, TEXHOI'CHHOT'O, COLIUAJIBHOT'O U
METO/IaMH 3aIUThl | TIpeIyHperkIeHHs BO3MOXKHBIX TPABM, TepBoii T0BpaueOHOI MOMOIITH JINIAM, 6MOJIOTO-COLMANTLHOTO XapakTepa; BOIPOCHI
TMPOU3BOJACTBEHHOI'O | APYTHUX B03ﬂeﬁCTBHﬁ Ha 310POBLC MOCTpagaBIINM OT pa3JIMIHbIX [[eCMyprI/II/I; METOABI TPAHCIIOPTUPOBKU

MepcoHana u
HAaCeJICHUS OT
BO3MOKHBIX
MHOCJIEACTBUN
aBapuii, KaracTpog,
CTHXHITHBIX
OeCcTBUM

YeIoBeKa IPH BO3MOXKHOM HX
MIPOSIBIICHUH.

YMeTb: caMOCTOSTENEHO PUMEHSTh
MepbI OKa3aHus ePBOU JTOBpadeOHON
MTOMOIITH JIUIAM, TIOCTPAABIITNUM OT
Pa3IUYHBIX YPE3BbIUAHHBIX CUTYALUSX.
Baaners. HaBEIKAMH CaMOCTOSTEIIBHBIX
JEHCTBUH 110 OKa3aHUIO TOBpadeOHON
MTOMOIIIH TTOCTPAIABIINM OT
Ype3BbIUAHHBIX CUTYaLUH.

YpEe3BBIYANHBIX CUTYAIHAX.

YMern: npUMEHATh IpaBUIa
MPEIyPEKACHUS BO3MOXKHBIX TPaBM,
JpyTUX BO3JEUCTBUI Ha 310POBbLE
YeJI0BEKa IIPU BO3MOXHOM HX
MIPOSIBJIEHUU; CAMOCTOSITEIBHO
OCYIIECTBIISATH JJOBPAYE€OHYO TOMOIIH
MOCTPAJaBIIUM OT YpEe3BbIUANHBIX
CHUTYaIlNH, IPOBOJUTH MIEPBUIHBIC
HMHCTPYKTaXH [0 3TUM BOIIPOCAM.
Buaaners: nmpuemMaMu oKa3aHUsA
JIOBpa4eOHON MEeTUIIMHCKOM MOMOIIN TIPH
HEOTJIOXKHBIX U 3KCTPEMAaIbHBIX
COCTOSIHUSIX.

MOPaXEHHBIX M OOJBHBIX; 3HATH OCHOBHI YXO/1a 33
GOJILHBIM.

YMeTh: UCTIOIB30BaTh BCE BUBI AlITEYEK IS
OKa3aHHs CaMOIIOMOILH, B3aMMOIIOMOIIY U
JIOBpadcOHOM TIOMOIIIN; YMETH TIOJIB30BATHCS
MPOCTEHIIMMU CPEJICTBAMU HHIUBUIYATBHOM
3aIIUTHI; TOJIB30BATHCS TaOETBHBIMU CPEICTBAMH
WHIUBHyaIbHOMN 3aIUThI; HAKJIA (BIBATh TOBSI3KU
Ha Pa3IMYHble YIaCTKHU Tella IPH PAHEHHUAX
MTOBPEXKIEHHUSXK; OCYIIECTRIIAT PA3THUHbBIE BUJIBI
TPaHCIOPTHPOBKH TTOPAXKEHHBIX U OOJBHBIX.
BuiajgeTs: npreMamMu CaMOIOMOIIH: IPUEMAaMHK
OKa3aHHs J0BpAaue€OHOM IIOMOIIY [IPH TPaBMax
OKa3bIBATh IIOMOILL B 04are XUMHYECKOTO
3apaKeHUS; IPHEMaMH OKa3aHHUs TOMOIIH B OUare
PaIUaHOHHOTO MOPAXKEHUS; IPUEMaMH OKa3aHUs
TTOMOIITK B OYare 6akTeproIOTHIECKOTO
MOPaXEHUsI, PUEMaMK OKa3aHHsI TOMOIIHU TPH
OTpAaBIEHHUSX; IPHEMAaMH HUCIIONB30BAHUS
MPOCTEHIIMX U TAOETBHBIX HHIUBHLYATbHBIX
CPEICTB 3aIlUThI OPraHOB IbIXaHus U Koku B UC;
[pUEMaMH OKa3aHUs MEPBOM IOMOIIH MPH yIIHOax
M BBIBUXAX; IPHEMaMH MEPBOM MOMOIIH TIPH
OTMOPOKEHHUAX, OOMOPOKE, MOPAXKEHUH
JNIEKTPUUECKUM TOKOM, IIPU TEILIOBOM U
COJTHEYHBIX yZapax, IPHeMaMH TOMOIIH
YTOMAIOIIEMY.




OIlK-1

CIIOCOOHOCTH K
IIPUOOPETEHHIO C
OOJIBIIION CTEMEHBIO

3HaTh: B 1I€JIOM OCHOBBI CHCTEMBI
“H(POPMATMOHHOH 1
O6ubmorpadu4ecKuii KyJIbTypBbl.

3HATBb. OCHOBBI CUCTEMBI

nH(POPMATMOHHO 1 6ubmorpaduaeckuit

KYJIBTYDBL.

3HaTB: CyNIHOCTh U 3HAaUCHNE HHPOPMAIUU
MH()OPMAINOHHBIX IPOLIECCOB B PA3BUTUH
COBPEMEHHOI0 HH()OPMAIIMOHHOTO 00IIeCTBa.

CaMOCTOSITEIILHOCTH . YMeTh: NpUMEHATh HHPOpMaLMOHHO- )
o YMers: B 1I€JIOM YCIIEUIHO, IPUMEHSTh YmMmeTh: 00pabaThIBaTh 1 aHAJIM3UPOBAThH

HOBBIX 3HaHHH C KOMMYHHKAIIMOHHbIE TEXHOJIOTHH, B TOM

HH(OPMAILIMOHHO- KOMMYHHUKAIOHHbBIC ., | MHOOPMALHIO, COIEPIKALLYIOCS B PA3IUYHBIX
UCIIOJIb30BaHUEM YHCIIe, M C yU€TOM OCHOBHBIX TPEOOBaHUI

TEXHOJIOI'MHU U C YUCTOM OCHOBHBIX u I/IH(I)OpMaHI/IOHHBIX HNCTOYHHKAX, B TOM YHCJIC U
COBpPEMEHHBIX . 9 MHPOPMAIMOHHON 0€30MacHOCTH.

TpeboBaHuit HHPpOPMANOHHOMH i O6ubmorpauIeCcKuX.
00pa30BaTeIbHBIX U 5e30MACHOCTI BiageTs: HaBbIKaMU pelICHUS
nH(pOpPMAMOHHBIX ' CTaHAAPTHBIX 3a/1a4 Npo(ecCHOHATBEHON BiageTh: OCHOBHBIMU METOZaMHU 00paOOTKH
TEXHOJIOT Ui Baapers: 1o Gonbuel yactu JeATeIbHOCTH Ha OCHOBE nH(OpPMaINK; HABBIKaMH pabOTHI CO BCEMHU

CaMOCTOSITENIbHO HAaBBIKAMH PEIICHHS nHpopMalMoHHON 1 6udanorpaduUeckol | Kiaccamu MPOrpaMMHOTO 0GecredeHHs,

CTaHIAPTHBIX 33729 IPO(PECCHOHANBHON | KYJBTYPBHI. MpeIHa3HauYeHHOTO Ut 00paboTKH HHPOPMAIUH.

JeATEeIbHOCTH Ha OCHOBE

WH()OPMAIMOHHON

O6ubmmorpaduueckoi KyabTyphl.

OIIK-2 BIIaJICHUEM 3HATh: B ICJIOM IIPUHITHIIEI 3HATh: IPUHITAIIEI OPTaHU3AIUI 3HaTth: Hanbozee 3(h(heKTUBHBIE CIIOCOOBI
JOCTaTOYHBIMH [UIl | OpraHu3aluu NpodeccHoHaIbHON npodeccroHaNBHOM eSITEIEHOCTH C OpraHu3alHu NpodeccuoHaNnbHOH AeSTEeNbHOCTH C
npoeCcCHOHABHON | AEATENHFHOCTH C UCIIOIb30BaHHEM HCIIOTIb30BaHHEM COBPEMEHHBIX HCIIONIb30BAHNEM COBPEMEHHBIX KOMIIBIOTEPHBIX
JACATCIIBPHOCTHU COBPEMCHHBIX KOMIIBIOTECPHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH. TEXHOJIOTHH.

HaBbIKaMU pabOTHI C | TEXHOJOTH. ) }
IePCOHAIBHBIM YMerh. HA XOpomeEM YpOBHE IPUMCHATH YMeThb. Ha BEICOKOM YPOBHEC NPUMEHATH
KOMITBIOTEPOM YMeTh. Ha yIOBICTBOPUTEILHOM TEXHMYECKOE U MPOTPAMMHOE TEXHUYECKOE U IPOrpaMMHOe oOecrieueHne

YPOBHE HPUMEHSTh TEXHUIECKOE U
MIporpaMMHOE o0ecIieueHNe
COBPEMEHHBIX KOMIBIOTEPHBIX CHCTEM B
npohecCHOHATBHON IS TETbHOCTH.

Baagers: ocHoBaMu paboTHI C
MIPUKJIATHBIM TIPOTPaMMHBIM
obecrieueHneM MepCoOHABHOTO
KOMIIbIOTEPA TIPH PeLICHUH 33124
mpodhecCHOHATLHOM IeATENBHOCTH.

obecreyeHne COBPEeMEHHBIX
KOMIIBIOTCPHBIX CUCTEM B
npodeccHOHANBHOMN JIESITeNbHOCTH.

BuiiageThb: HaBbIKaMu pabOTHI C
MPUKIIAAHBIM IPOTPAMMHBIM
obecIieueHneM NepCoOHaITBHOTO
KOMITBIOTEpA IIPU PELICHNH 3a/1a4
PO eCCHOHATBHON e TEIBHOCTH.

COBPEMEHHBIX KOMITBIOTEPHBIX CHCTEM B
poheCCHOHATFHOMN EATSIEHOCTH.

BuiiageTh: TOJIHOLEHHBIME ITPUEMaMH PaOOTHI €
MIPUKJIAJHBIM IIPOrPaMMHBIM OOecTIedeHIEM
MIEPCOHATIBHOI'O KOMITBIOTEpA MPH PEIICHUH 3a1a4
PO eCCHOHANBHON EATETbHOCTH.




HIkana oneHuBaHUA

Mudposoe
BbIpa:KeHue

BbipaxkeHue B
0asnax:

CiaoBecHoe
BbIpa:KeHHe

Kpurtepun oueHKH HHIMKATOPOB J0CTHKeHHUsI NPH (hopMe KOHTPOJIS:

IK3aMEH

87 - 100

OTIn4HO

OrneHka «OTIIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COIEepKaHHe Kypca OCBOEHO IOJHOCTHIO,
0e3 mpoOenoB; uCYEpHBIBAIONIE, IOCIEAOBATEIIEHO, YETKO W JIOTMYECKH CTPOWHO H3JIaraeT Marepualn,
CBOOOJIHO CHpaBisSeTcsl € 3aJadyaMH, BOMPOCAMH U JIPYTMMHU BUAaMHU MPUMEHEHUS 3HaHH; HCIONB3yET B
OTBETE JOIMOJHUTEIbHBII MaTepuall BCE MPEAYCMOTPEHHBIE MPOrPaMMOIl 3a/laHUs BBINOJIHEHBI, KAYECTBO MX
BBITIOJTHEHUSI OIICHEHO YUCIIOM OaiuioB, OJIM3KUM K MaKCHUMAaJbHOMY; aHAJU3UPYET MOIYUYCHHBIE PE3yJIbTaThI;
MIPOSIBIISIET CAMOCTOSITEIbHOCTh IPY BBINOJIHEHUH 3aaHUN

74 - 86

Xopo1o

OrneHka «XOpOIIO» BBICTABISETCS CTYIEHTY, €CIH TEOPETHYECKOE COJEepKaHMe Kypca OCBOEHO ITOJHOCTHIO,
HEO0XOIMMBIE TIPAKTUICCKIE KOMIIETCHIIMA B OCHOBHOM C(DOPMHPOBAHEI, BCE MPEyCMOTPEHHBIC ITPOrPaMMOi
o0ydeHus1 yueOHbIC 3aJJaHUS BBIMOJIHECHBI, KAUECTBO MX BBIMOJHEHUS JOCTATOYHO BbICOKOE. CTYIEHT TBEpIO
3HaeT MaTepuai, TPaMOTHO H TI0 CYIIECTBY M3JIaraeT ero, He JOIMyCKasl CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC.

60- 73

Y noBneTBopu
TEJILHO

O1eHKa «yZOBJIETBOPUTEIBHO» BBICTABIIACTCA CTYIEHTY, €CJIM TEOPETHUYECKOE COAEPIKaHHE Kypca OCBOCHO
YaCTUYHO, HO MPOOEJBl HE HOCAT CYIIECTBEHHOIO XapakTepa, OOJBIIMHCTBO IMPEAYCMOTPEHHBIX MPOrpaMMOit
3aJaHUi BBIMOJIHEHO, HO B HUX MMEIOTCS OIIMOKH, IIPH OTBETE Ha MOCTABJICHHBIH BOIPOC CTYACHT JOIMYCKaeT
HETOYHOCTH, HEJOCTaTOYHO MpaBWIbHBIE (OPMYJIUPOBKH, HAONIOMAIOTCS HAPYUIEHHA JIOTHYECKOU
[IOCJIEIOBATENBHOCTH B U3JIOXKEHUH IPOTPAMMHOIO MaTEPHUAIIA.

Huxe 60

Heynosnerso
PHUTEIBHO

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIM OH HE 3HAeT 3HAYUTeNbHOW dYacTu
MPOrPaMMHOI0 MaTepuaia, JOIMYyCKaeT CYIICCTBEHHbIC OIIHOKM, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSIMH
BBIMOJIHSET MPAaKTHUECKHEe paboThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIICTEHIMH HE C(HOPMHPOBAHHI,
OOJIBIIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMoOil 00y4YeHHs y4eOHBIX 3aJaHWi HE BBHIOJHEHO, KAaueCTBO WX
BBINOJIHEHUS OLIEHEHO YMCIIOM 0aiyioB, OJIM3KMM K MUHHMAJIBHOMY
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3agaHud K DK3aMEeHAIMOHHBLIM OMJIeTaM

1. Kpucrammndeckue pemeTku. [lapaMeTpsl KpUCTAUTHUECKUX PEIIETOK. (IepHOI,
KOOPIMHAIIHOHHOE YHCIIO U JIp.)

2. JleexThl KpUCTAIITNYECKOTO CTPOSHUSI.

3. SIBnenue nonuMophusMa, aHu30TPOIIHH.

4. Kpucramnuzanus. CTpoeHHe METAJUIMYECKOTO CIUTKA. JIeHIpHUTHI.

5. Vopyras u mactudeckas aedopmarus. MexaHu3Mbl m1acTudeckoi nedopmariyu (CKOIbKEHUE,
JBOMHKMKOBaHue). Hakmern.

6. Bo3Bpar, pexpucrammsanus. X0oJI0aHas U ropsdas aedopmanusi.

7. OBTEKTHKA, (a3a, TBepaas dasa.

8. [IpaBuso ¢a3 u OTpe3KOB.

9. TBepOCTh, MPOYHOCTH, BI3KOCTh, BRBIHOCIUBOCTH, YCTAIOCTh. CXEMBI OMpeIeIeHUS
NIEPEYNCIICHHBIX CBOMCTB.

10. JIukBuyC, COMUIYC.

11. ®eppuT, ayCTEHUT, NEPIUT, IIEMEHTHT, JIeACOYPHT.

12. IleMEeHTHUT NIEPBUYHBIN, BTOPUYHBIH, TPETHYHBIH.

13. [peBpalieH s, POUCXOISIIIE K TemIeparypax: 727°C,1147°C, 1499°C.

14. TlpeBpaieHus, MPOUCXOAAIINE MPU HATPeBe 10 Ac1, Acs, Acr.

15. J103BTEeKTOUAHBIE, SBTEKTOUIHBIE U 3a3BTEKTOUIHBIE CTaIH. X COCTaB CTPYKTYPHI.
16. ®a3bl B cucTteMe kene3o — yraepoAd. VX TUITbI KpUCTaNINYECKUX PEIIETOK.

17. TlpeBparteHus, IPOUCXOIANINE MEKIY THHUSIMH Ac1 U Az, Aci U Acr.

18. BeicokoTeMmiepaTypHbIi 1 HU3KOTeMIIepaTypHbIi ieae0yput. Ctpoerue. OTauuus.
19. beunsrii, cepslii uyryH. CTpykrypa.

20. OTIYMTeNbHBIA PU3HAK CEPBIX, KOBKUX, BRICOKOMPOYHBIX YyTryHOB. CTpyKTypa. MapKupoBKa.



21. Tlepnut, copOuT, TpoocTut. OTINYHE.

22. O1xur, HOpMaIHU3aIMs, 3aKaika, OTnyck. TexHojorus nposeaeHus. Haznauenue.

23. Bunpl oTxMra, 3akaiku, otTmycka. TexHosorus nposejieHus, HazHaueHue. CTpyKTypa,
o0pa3yromiasicst ocye TUX BUIOB 00PaOOTKH.

24. Huzkui, cpennuii, Bbicokuit otmyck. Haznauenue. Ctpykrypa. s Kakux crayiei, netanei
MPUMEHSIOT.

25. 3aKanTuBaeMOCTh, IPOKATUBAEMOCTbD.

26. Kputnyeckas TemMnepaTypa 3aKaliku.

27. Be16op TemniepaTyphl 3aKaJIKH 7151 JOIBTEKTOMIHOM, YBTEKTOUTHOM M 3a9BTEKTOUTHON CTAIIH.
28. BiusHue neperpesa, HEZOTpeBa MpH 3aKajiKke Ha CTPYKTYPY U CBOMCTBA CTalei.

29. ViyduieHue cTai.

30. HaznaueHne o6pabOTKH XOJI0J0M 3a9BTEKTOMAHOM CTaJIM MOCIIE 3aKaJIKH.

31. CrapeHue UCKYCCTBEHHOE U €CTECTBEHHOE.

32. Xumuko — tepmuueckas 0opadotka (XTO). Bunst XTO. LlemenTanusi, a30THpOBaHUE.

Hutpouemenrtanus. TexHoJIOrus POBEICHUS ('[OC,t ), 1IeJIb, Ha3HauYeHHEe. Mapku cTajiei,

NPUMEHSIEMBIX ISl TaHHBIX MTPOIECCOB.
33. Maprencur. Ero cBoiicTBa, KpucTauimdeckast pemeTKa.

34. KapocToHKOCTb, )KapOIMPOUHOCTh, KOPPO3ZUOHHASI CTOUKOCTb, BHJIBI KOPPO3HH.

35. XKapocroiikue, xaponpoyHble, KOPPO3HOHHOCTOUKHE CTAJIH.

36. Packucnenune cranu. Knaccugukanus cranei mo paCKUCICHHUIO.

37. YMeTb HanucaTh ¥ paciiugpoBaTh MapKy CTaJH.

38. Knnaccuduxanus craneit mo kauecTBy, XMMHUECKOMY COCTAaBY.

39. Uro o3HauaeT OykBa A B KOHIIE MapKH, B HaYaJle, B CEpEeIUHE.

40. Yydimaemble CTald, MPYKUHHbIE, IEMEHTYEMbIe, IIapUKOIO IIIUITHUKOBBIE, OBICTPOPEXKYIIHNE,
aBTOMaTHbIE. MapKUpOBKa.

41. Teepasie criiaBbl. MapKuUpOBKa.

42. UHcTpyMeHTallbHble CTalu. MapKupoBKa.

43. JlatyHb, OpoH3a, AIOPANTIOMUH, cUTyMUH. MapkupoBka. CocTas.

44. BbICOKONPOYHBIE AITFOMUHUEBBIE CIIIABBI.

45. TInactmaccel. Knaccudukanus o cTpykType.

46. TepMOIIIaCTUYHBIE, TEPMOPEAKTUBHBIE TIOJIMMEPHI.

47. Cocras niactmacc. HazHaueHne KOMIIOHEHTOB.

48. Pesunsl. CTpoeHue, coctaB. Kimaccudukarus B 3aBUCUMOCTH OT CTOMKOCTH K CTaPSHHIO.
49. I'eTuHaKC, TEKCTOJIUT.

50. Komno3unnonssle Mmatepuaisl. Kinaccugukaius B 3aBUCUMOCTH OT BHJ1a HATIOJIHUTEIIS.
51. Marepuainsl ¢ 0COOBIMU JEKTPUUECKUMU CBOUCTBaMHU. IIpOBOJHUKH, OTYTIPOBOIHUKH,
JTURJIEKTPUKU. XapaKTepUCTUKA CBOMCTB, 00JACTH MPUMEHEHHUS.

52. MeTaibl BBICOKOM MTPOBOAMMOCTH.

53. CBepXIIpOBOIHUKH, TPHOIPOBOTHUKH.

54. KoHTaKTHbBIE MaTepHaIbI.

55. CriaBbl ¢ MOBBIIIIEHHBIM AJIEKTPOCOMTPOTHBIICHUEM.

56. MarHuTOMSIKHE U MarHUTOTBepAble MaTepuabl. CBONCTBA, 00J1aCTH TPUMEHEHHMS.



Kpurepuu oueHKH mo Jucuui/IMHe B 0aj1ax

CryneHT nomyckaercs K 9K3aMEHY MO JUCHUIUIMHE B CIy4Yae BBIITOJIHEHUS UM
y4eOHOro IjaHa MO AMCLUUIUIMHE. BBIIOJHEHUS W 3allUThl JIabOpaTOPHBIX padorT,
BBITIOJTHEHUSI TECTOBBIX 3aJlaHMM, BBIMIOJIHEHUST KOHTPOJIbHOW paboTel. B ciyuae
HaIU4YMs y4eOHOM 3aJ0JDKEHHOCTM WIJIM  TPOIYCKOB  CTYJIEHT OTpaldaThIBaeT
COOTBETCTBYIOIIME 3aHATUS B (opme, MNPEIIOKEHHON IMpernojgaBaTesieM |
IPEICTaBICHHOM B paboyeil mporpaMMe JUCHUIIIINHBI.

OueHuBaHue CTYJAE€HTA HA IK3aMeHe

Ha »Kk3ameHe cCTyneHTy mnpemiaaraeTcs OWIIET, COCTOSAIIMA M3 JBYX
TEOpPETUYECKUX BOMpOcoB. [locie oTBeTa Ha KaxKIbId BOMPOC CTYJIEHTY MOTYT
OBITH 3aJaHbl JIOMOJTHUTEIBHBIEC YTOYHSIOIINE BOMPOCHI, TPEOYIOIINE KPATKOTO
oTBeTa. JlomoOJIHUTENBHBIE BOMPOCH], KaK IMPaBHIIO, 3aJal0TCS IIPU HEMOJIHOM
OTBETE W HYXHBI IS 60JIee aIeKBATHOTO OIICHUBAHUS 3HAHHMN.

NroroBas arrecramnus Ha 3kx3ameHe — makcumym 40 6amioB. Utoropas
aTTecTallus Ha dK3aMeHe HauuHaeTcs ¢ 24 6aioB (CTYICHTHI MOTYT HaOpaTh Ha
sk3ameHe 24 —40 Oamio). CTyIeHT, MOJNyYMBIIMI Ha SK3aMeHE MeHee 24

OaJIJIOB, CYUTAETCS HE CAABIIUM MIPEAMET - BHE 3aBUCUMOCTH OT CyMMBbI 0aJIjIOB.

Bun MuHuManbHOE KOJIMYeCTBO 0auioB | MakcumaibHOE KOJIMYECTBO 0aslioB
3aJlaHusl | U KpUTEPUU MUHUMAIILHON OLIEHKH | W KPUTEPUH MaKCUMAaJIbHOW OLIEHKU
12 6annos 20 GamoB
[IpencraBien ocHOBHOM matepuai | [loaHO packpbITO coaepkaHue
TEOPETUYECKOT0 OusieTa. 3anucanbl | TEOPETUUECKOro Borpoca. [laHbl
OTIPEJICIICHUS U 3aKOHBI. IMEIOTCS | YeTKue onpeneeHus,
HepBblit | gexoTopbie OMMOKH B c(hOopMyIMPOBaHbI OCHOBHBIE
BOIIPOC dbopmynupoBkax. C MOMOIIBIO 3aBUCUMOCTH U CJEACTBUS U3 HUX.
MperoaBaTest TaHbl OTBETHI HA [TpuBeaeHBI TOSICHSIONINE IPUMEPHI.
JIOTIOJIHUTENIbHBIC YTOUHSIOIIUE Cnemnanbl BRIBOIBI. J[aHBI OTBETHI HA
BOIPOCHI 110 MaTepuainy Ouiera. BCE JOTMOJIHUTEIbHBIE BOIIPOCHI 110
MaTepuany Ouiera.
12 6annos 20 GamoB
[IpencraBien ocHOBHOM matepuail | [loaHO packpbITO coaepkaHue
TEOpeTUYecKoro ousnera. 3anucanbl | Bompoca. Jlanel ueTkue
Bropoii | OTIPE/ICTICHUS 1 3aKOHbI. Nmerotest | onpenenenusi, chopmMyIupoBaHbl
BOTIPOC HEKOTOPBIC OIIMOKH B 3aKOHBI U CJICJICTBUS U3 HUX.
dbopmynupoBkax. C mOMOIIbIO [TpuBeaeHbI TOSICHSIOUINE IPUMEPHI.
MperoaBaTest TaHbl OTBETHI HA Cnemnanbl BIBOJIBI. JlaHBI OTBETHI Ha
JIOTIOJTHUTENIbHBIC YTOUHSIOIIUE BC€ JIOMOJIHUTENIbHBIEC BOIIPOCHI 110
BOIPOCHI 110 MaTepuany Ouiera. MaTepuany Ouiera.




IlepeyeHb U KpaTKasi XapaKTepPUCTUKA OLIEHOYHBIX CPE/ICTB

CUTYaIMIO0, HEOOXOAUMYIO JIs
pElIeHus JTaHHOU MTPOOJIEMBI.

Nen/n | HammenoBanue | KpaTkas xapakrepuctuka oreHouHoro | [IpencraBienue
OLIEHOYHOT' O CpencTBa OILIEHOYHOTO
CpencTBa CpEACTBa B
dbone
2 3 4
CpencTBo NMpoOBEPKH YMEHUM Kommekr
KoHTposnpHas |IIPUMCHSThH TIOJYICHHBIC 3HAHUS VISl |KOHTPOJIBHBIX
pabota pelIeHus 3324 ONPEAECICHHOTO TUIIA  |3aJaHHI o
[0 TEME WM PA3IENTY. BapuaHTaM
[IpoGnemHoe 3aaHue, B KOTOPOM
oOy4aroniemMycst mpeiararT Kommiekr
. OCMBICJIUTh PEAIBHYO 3aIaHuI JJIs
KeHCm3aatme poeCcCHOHATEHO-OPUEHTUPOBAHHYIO | BBITOJIHEHHUS

Kenc-3agaun

Pedepar

[IpoayKT caMOCTOATENBLHON PabOThI
CTYyJICHTA, MPEJICTABISAIOMINN COO0M
KpPaTKOE U3JI0KEHUE B TUCbMEHHOM
BHJIC TTOJTYUYEHHBIX PE3yIbTaTOB
TEOPETUYECKOTO aHAIN3a
ornpeecHHON Hay4yHOMH (yueOHO-
HCCIIEIOBATEILCKOM) TEMBI, T/I€ aBTOP
PACKpPBIBAET CYyTh UCCIIETYEMOit
po0JIeMbl, TPUBOJIUT Pa3IUYHbIC
TOYKH 3PEHUS, a TAK)KE COOCTBEHHBIE
B3IJISI/IbI HA HEE.

Tembl
pedeparon

CoOecenoBanue

CpeacTBo KOHTPOJIS,, OPraHU30BaHHOE
Kak crelruaibHas Oecena
MpenoaaBaTesis Ha TEMbI, CBSI3aHHBIE C
M3y4aeMOW TUCUUILTHHON, U
pacCcuMTaHHOE Ha BBISICHEHHE 00beMa
3HaHHUI 00y4aroIerocs mo
OINPEJEIICHHOMY pa3zeily, TEME,
npobJieMe u T.1I.

Bonpocel no
Temam/pazenam
JUCLUIIINHBI

Tect

Cucrema cTaHIapTU3UPOBAHHBIX
3aJIaHUM, TT03BOJISIOIIAs
aBTOMATHU3UPOBATH MPOLETYPY
U3MEPECHUS YPOBHS 3HAHUN U YMEHUM
oOyyJaromerocs.

®dona TecTOBBIX
3aJITaHUH
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Cemectp 3

3a1aHusl K KOHTPOJIbHOM padoTe mo Teme 2. «CTpoeHNe U CBOIICTBA METAJLJIOB H
CILIABOB»

BapuanTt 1. Onpenenute TemnepaTypbl NpEeBpaIEHH CIIJIlaBa CUCTEMbI MEIb-HUKEIIb!

BapuanT 1) 5% Ni, 95% Cu;

Bapuant 2) 40% Ni, 60% Cu.

Jlnst 9TOM menm BBIYEPTUTE B Maciirtabe auarpammy cocrossHusi Cu-Ni, moctpoiite
KpUBbIE OXJaxJeHus ciiiaBa. OOBSCHUTH XOJl MOJYYEHHBIX KPUBBIX M YKaXHUTE, Kakue
MPOLIECCHI, MPOUCXOAIIME B ITUX CIUIABAX, XapaKT€PU3YIOT OTIEIbHBIE YYaCTKH KPHUBBIX.
Onpenenute TeMnepaTypsl IUIABJIEHUS CIUIaBA.

Bapuant 2. AntoMUHEBOKPEMHHCTbBIE CIUIaBBI OMPEAEIEHHOTO COCTaBa, Ha3bIBaeMble
CWJIyMHHAMH, HMEKT XOpOIIME JMUTEHHbIE CBOMCTBA. [3-3a Mayloll IUIOTHOCTH H
YAOBJIIETBOPUTEIIBHBIX ~ MEXaHWYECKMX CBOMCTB OHHM  IIMPOKO  HCHOJB3YIOTCA B
IPOMBIIIJIEHHOCTH JIJIsl Pa3HOOOPA3HBIX JUTHIX JeTaieil. Ha ocHoBaHuuM aHanu3a auarpamMmmbl
coctosiausi Al-Si paccMoTpHTe TIPOLIECCH MPEBPAIIICHHU# B CILIaBaX C

Bapuanr 1) 5% Si;

Bapuant 2) 20% Si.

Jlnst 5TOW Lenu BBIYEPTUTE B Maciutabe auarpamMmy coctosiHus Al-Si, moctpoiite
KPHBBIE OXJIAJKICHUS CILIABA.

Bapuant 3. Bo MHorme THUTaHOBBIE CIUIaBbI BBOJSAT MapraHell Ul YJIy4IICHHs
MEXaHHUYECKHX CBOWCTB, OCOOCHHO Topsueil ruactuuHoctH (koBKOocTH). Ha ocHoBaHuu
JararpamMMbl cocTosiHus 11 — Mn onpenenute Temrneparypsl IpeBpamieHHs CIaBa;

Bapuant 1) 20% Mn, 80% Ti;

BapuanTt 2) 23% Mn, 77% Ti.

JInst 3TOM Lenu BhIYEPTHTE B MacmTade nuarpamMmmy coctosHust 11-Mn, moctpoiite
KpUBbIE OXJaxJeHus cmiiaBa. OOBSCHUTE XOJ IMOJYYEHHBIX KPUBBIX M YKaXXKHUTE, Kakue
IIPOLECCH], MTPOUCXOIAIINE B 3TUX CIUIABAX, XapaKTEPU3YIOT OTICIBbHBIC YYAaCTKH KPUBBIX.
Onpenenute TeMnepaTypsl IUIABJIEHUS CIUIABA.

Bapuant 4. JIns npoBOJIOKM W JIEHTHI, CIy’Kalleil 3JIeMEHTaMU CONMpPOTUBIIEHUS BO
MHOTHX HarpeBaTelIbHbIX NpUOOpax M IMeyax, UCIOJb3YIOT CIUIaBbl CUCTEMbI HUKEIb — XPOM
(auxpom), pabouas Temmeparypa kotopeix wmenee 1200°C. JlermpoBaHHEe XpOMOM



o0ecrieunBaeT BBICOKOE DJIIEKTPOCONPOTUBICHHE W JKapOCTOWKOCTh. Ha ocHoBaHMH
nuarpaMMbl coctosiaust Cr-Ni ompeznenute ¢a3oBsiii coctaB civiaBa ¢ 30% nukens u 70%
xpoma ipu 1500°C u konuuecTBeHHOE cooTHOIIeHue ¢a3 nmpu 800°C.

Bapuant 5. Bo MHOrme THTaHOBBIE CIUIaBbl BBOJAAT MapraHell IJsl YJIy4IlIEHUs
MEXaHMYECKMX CBOKMCTB, OCOOEHHO ropsiuedl miacTuaHocTH (KoBKOCTH). Ha ocHoBaHum
nuarpaMMbl Ti-Mn onpenenute ¢da3oBbiii coctaB cruiaBa ¢ 2% maprania u 98% TuraHa npu
600°C u xonmuecTBeHHOE cooTHolIeHue $a3 mpu 400°C.

BapuanT 6. ATFOMUHUEBOKPEMHUCTBIC CIIABHI OMPEJICIICHHOTO COCTaBa, HA3bIBAEMbIC
CUJIyMHHAaMH, HMEIOT XOpOIIWE JMUTEHHbIE CBOMCTBAa. [3-3a Malloli IUIOTHOCTH H
YAOBIETBOPUTEIBHBIX ~ MEXaHMYECKMX CBOWMCTB OHM  IIMPOKO  HCHOJB3YIOTCS B
NPOMBIIJIEHHOCTH JUIsi Pa3HOOOpa3HbIX JHTHIX JeTaneil. Ha ocHOBaHWMM auarpamMmbl
cocrostaus Al-Si onpenenute ¢aszoBeiii coctaB cmtaBa ¢ 40% S u 60% Al npu 300°C u
KoJudecTBeHHOe cooTHoleHnue (a3 mpu 700°C.

Bapuant 7/

1. C noMomipIo TuarpaMMbl COCTOSIHHSI JKEJIE30-TIEMEHTHUT ONPECIIUTe KPUTHUECKUE
TOUKU Acy, Acs Ui cTanelt coaepkanueM yriepoga 0,30% u 1%.

2. Beruucnure BpeMEHHOE COINPOTUBIICHHWE 00paslla M3 MEAHOrO CIUIaBa, €CIU €ro
TBepaocTh paBHa 105 HB.

BapwuanT 8

1. Beiueprure amarpaMmMy H30T€PMHUYECKOTO TMPEBPAIICHUS AyCTCHHUTA IS
OBTEKTOMJHOW CTaJId, HAHECUTC HA HEE KPUBYIOD PEKHUMA H30TEPMHYECKOW 0OpabOTKH ¢
BBIZIEPKKOM Tipu TemiiepaType 650-680°C. Ykaxkute, Kak 3TOT PEKUM HA3bIBACTCS, OMTUIITUTE
CYIIHOCTH MPEBPAIICHUN U TTOJIy4aeMYI0 CTPYKTYPY.

2. Beruncnnre BpeMEHHOE CONMPOTHBIIEHHE OOpas3la M3 METHOTO CIIaBa, €CIU €ro
TBep0CTh paBHa 135 HB.

Bapuant 9
1. C moMoIIpt0 AUarpaMMbl COCTOSTHUS JKEJIE30-IIEMCHTHT OIPEACIINTE KPUTHUCCKUC
TOUKU Acy, Acs U1 cTanielt copeprkanueM yriepoa 0,35% u 1,1%.
2. Beruucnure BpeMEHHOE COINPOTUBIICEHHWE O0pas3lia M3 MEAHOrO CIUIaBa, €CIU €ro
TBepIOCTh paBHa 142 HB.

BapwmanT 10
1. Berueprure amarpaMMy H30TEPMHYECKOTO TMPEBPAIICHUS AyCTCHHUTA IS
IBTEKTOMJHOW CTaJId, HAHECUTC HA HEE KPUBYID PEKHUMA H30TEPMHYECKOW 00pabOTKH ¢
BbIIEp kKON Tipu Temneparype 620°C. Vkaxute, Kak 3TOT PEXKHM HA3bIBACTCS, OMUIINUTE
CYIIHOCTH MPEBPAIICHHSI U MOTYyIaeMYIO CTPYKTYPY .
2. Beruncnnre BpeMeHHOE CONMPOTHBIIEHHE o0Opas3lia M3 METHOTO CIIaBa, €CIU €ro
TBEpJOCTh paBHa 155 HB.

BapuanT 11
1. C moMoIIpt0 JuarpaMMbl COCTOSIHUS JKEJIe30-1IEMEHTHUT OIPEACINTE KPUTUUSCKUE
TOUKU Aci, Acs Ui cTanelt copeprkanueM yriepoza 0,4% u 0,95%.
2. Beruucnure BpeMEHHOE COINPOTHUBIICEHHWE O0paslia M3 MEAHOrO CIUIaBa, €CIU €ro
TBepaocTh paBHa 160 HB.



BapuanT 12
1. Berueprure auarpaMMy HM30TEPMHUYECKOTO TMPEBpAIllEHUS ayCTeHHUTa JIs
OBTEKTOUHOW CTalM, HAHECUTE Ha HEE KPUBYIO pPEXHMa H30TEPMUYECKON 00paboTKH,
obecreunBaromeii nmomyderue tBepaoctu 150 HB. Ykaxkure kak 3TOT pexuM Has3bIBaeTCH,
OTUIIIUTE CYIIHOCTh MPEBPAICHUN U CTPYKTYPY MOCIIE MOTHOTO OXJIAXKACHUS.
2. Beruncnnte BpeMEHHOE COMPOTHBIICHHE OOpaslia M3 MEJHOrO CILIaBa, €CIIH €ro
TBepAOCTh paBHa 115 HB.

BapwuanT 13
1. C nomoIipio quarpaMMbl COCTOSIHUS JKEJI€30-IIEMEHTUT ONPEACITUTES KPUTUICCKUEC
TOUKH Ac1, Acz Ut cTaneit copeprkanuem yriepozaa 0,45% u 1,2%.
2. Boruucnure BpeMEHHOE COINPOTHUBIICHHWE OOpa3lla M3 MEIAHOIO CIUIaBa, €CIIU €ro
TBepAOCTh paBHa 125 HB.

Bapuant 14
1. Berueprure auarpaMMy HM30TEPMHUYECKOrO MPEBpAIEHUS ayCTEHHUTa JIs
OBTEKTOWHOW CTal¥, HAaHECUTE Ha HEE KPUBYIO PEXHMa H30TEPMUYECKON 00paboTKH,
obecreunBaromeli mosyuenune teepaoctu 250 HB. Ykaxute, kak 3TOT peKUM Ha3bIBaeTCs,
OTUIIIMTE CYIIHOCTh MIPEBPAICHUN U CTPYKTYPY MOCIIE MOTHOTO OXJIAXKICHUS.
2. Beruucnure BpeMEHHOE COINPOTUBIICHHWE 00paslla M3 MEAHOrO CIUIaBa, €CIU €ro
TBEpIOCTh paBHa 165 HB.

Bapuantr 15. Ompenenure TteMieparypbl MpeBpaIleHUN CIjlaBa CHUCTEMBl MeEJlb-
HUKEIIb!

BapuanT 1) 5% Ni, 95% Cu;

Bapuant 2) 40% Ni, 60% Cu.

Jlnst 9TOM menm BeIYEpTUTE B Maciitadbe nuarpammy cocrosHusi Cu-Ni, moctpoiite
KpUBbIE OXJaxJeHus cmiaBa. OOBSCHUTH XOJl MOJYYEHHBIX KPUBBIX M YKaXXHUTE, Kakue
IIPOLIECCHI, MTPOUCXOMAIINE B 3THX CIUIABAX, XapaKTEPU3YIOT OTICIIbHBIC YYAaCTKH KPUBBIX.
Onpenenute TeMnepaTypsl IUIABIEHUS CIUIABA.

Bapuant 16. ATIOMHUHEBOKPEMHHUCTBIE CIUIABBI OMPEAIEIEHHOT0 COCTaBa, Ha3bIBaeMble
CWIYMHUHaMH{, HMEIOT XOpOIUME JIMUTEHHbIE CBOMCTBA. IM3-3a Mallol IJIOTHOCTH U
YAOBJIICTBOPUTEIIBHBIX ~ MEXaHUYECKMX CBOMCTB OHHM  IIMPOKO  HCHOJB3YKOTCA B
IPOMBIIIJIEHHOCTH ISl Pa3HOOOPAa3HBIX JIUTHIX AeTaneil. Ha ocHoBaHuM aHain3a auarpamMmbl
cocrostaust Al-Si paccMoTpHTe IPOIecChl MPEBPAIICHUI B CIIIaBaX C

BapuanT 1) 5% Si;

Bapuant 2) 20% Si.

Jlnst 9TOW LenM BBIYEPTUTE B Maciutabe auarpammy coctosiHus Al-Si, moctporite
KPUBBIE OXJIAKICHUS CIUIABA.

Bapuantr 17. Bo MHOrHMe THTaHOBBIE CIUIABBI BBOIAT MapraHelr s YIy4IICHHs
MEXaHHYECKMX CBOMCTB, OCOOEHHO Tropsyei MmiIacTHYHOCTH (KoBKocTH). Ha ocHoBaHum
JMarpaMMbl cocTosiHus Ti — Mn onpenenute TemMieparypsl peBpalieHus CIIaBa;

Bapuant 1) 20% Mn, 80% Ti;

BapuanT 2) 23% Mn, 77% Ti.

Jlist 5TOM IieNM BBIYEPTHTE B MaciuTtabe auarpammy coctosHus Ti-Mn, mocrpoiite
KPHMBBIC OXJaxIAeHUs cruiaBa. OOBSICHUTE XOJ MOJYYEHHBIX KPUBBIX M YKAKHUTE, KaKHe
IPOIIECCH, MMPOUCXO/AINNE B OTHX CIUIABaX, XapaKTEePU3YIOT OTIACIbHBIE YYaCTKH KPUBBIX.
OnpenenuTe TeMIEPaTyphl IJIABICHUS CILIaBA.



Bapuant 18. Jlnsg mpoBOJIOKM U JIGHTHI, CIy’Kallel 3JeMEHTaMU COMPOTHUBIICHUS BO
MHOTHX HarpeBaTelIbHBIX MPUOOpax M IMeyax, UCIONb3YIOT CIUIaBbl CUCTEMbI HUKEIbh — XPOM
(auxpom), pabouas Temmeparypa kotopeix wmenee 1200°C. JlermpoBaHWEe XpOMOM
o0ecrieunBaeT BBICOKOE DJICKTPOCONPOTUBIECHHE U KApoCTOWKOocTh. Ha ocHoBaHmM
muarpammbl coctostaust Cr-Ni onpenenute ¢a3oBbiii cocta cruiaBa ¢ 30% nukens u 0%
xpoma mipu 1500°C u xonmdecTBeHHOE cooTHOMeHue ¢a3 mpu 800°C.

Bapuant 10. Bo MHOrMe THUTaHOBBIC CIUIaBbl BBOJAST MapraHell sl YIy4IICHHS
MEXaHUYECKMX CBOWMCTB, OCOOCHHO Tropsyei IIacTUYHOCTH (KoBKOocTH). Ha ocHoBanum
auarpaMMbl Ti-Mn onpenenute ¢da3oBbiii coctaB cruiaBa ¢ 2% maprania u 98% Turana npu
600°C u xonmvecTBeHHOE cooTHomeHue (a3 mpu 400°C.

Bapunantr 20. ANIOMHHHEBOKPEMHHCTBIE CIUIAaBBI  OMPEACIEHHOIO  COCTaBa,
Ha3bIBAEMbIE CUITYMUHAMU, UMEIOT XOPOIIUE JUTEHbIE CBOKMCTBA. M3-3a Maiol MJI0OTHOCTH U
YIAOBIETBOPUTEIBHBIX ~ MEXaHMYECKMX CBOWCTB OHM  IIMPOKO  HCIOJB3YIOTCS B
MPOMBIIIEHHOCTH JUISI Pa3HOOOpa3HbIX JHTHIX JeTaneil. Ha oOcCHOBaHWM JMarpamMmbl
cocrostuust Al-Si onpenenute daszoBeiii coctaB cmutaBa ¢ 40% S u 60% Al npu 300°C u
KoJu4decTBeHHOe cooTHomeHue (a3 mpu 700°C.

Kpurepnn onenku:

U 8 0amioB BBICTABISETCS CTYICHTY, €CJIM YETKO IOCTPOSHA JauarpaMma sl TepBOU
3a/a4yM, Ha Heil 6e3 omuOOK HaHeceHa KpHUBas pekMMa M30TePMHUYECKON 00pabOoTKH, MPaBUIBLHO
MOKAa3aHbl BCE TIPEBPAICHHS U UX BBIIIOJIHEHO OMHCAHME, a TAaKXKE JIaH MPABUIBHBINA pe3ynbTar Mo
BTOpOM 3a/aue;

U 5 6aioB BBICTABIISCTCS CTYJICHTY, €CJIH, B 1IEJIOM, IPABHIILHO MOCTPOEHA JUarpaMMa Jist
MepBOM 3a7aud, Ha HEell 0e3 3HAYMTENHHBIX OMIMOOK HAaHEeCEHA KPHUBAsl PEKHMMa H30TEPMHUUECKOU
00pabOTKH, HEMHOTO HETOYHO IMOKa3aHbl BCE MPEBPAICHUS U WX BBHITIOJIHEHO OMHCAHUE, a TakkKe
JIaH TIPABUJIBHBIA PE3yJIbTaT IO BTOPOM 3a1a4e;

U 3 GaysioB BBICTABISCTCA CTYACHTY, €CIM JuUarpaMma Jjis MepBOM 3a/ayd MOCTpOeHa C
HEKOTOPBIMU OIIMOKaMM, HA HEWl HaHECeHa, HO C HEKOTOPHIMH HETOYHOCTSAMH, KpHBas pekuMma
M30TEpMHUYECKON 00pabOTKM, TOKa3aHbl HE BCE TMPEBpAIICHHUS WIM HE COBCEM MPABUIBHO
BBHITIOJTHEHO UX OMHCAHKE, WIH JaH HEeTIPaBUIBHBIN pe3yIbTatT Mo BTOPOH 3aaue;
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BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKUIl HallMOHAJIbHBIN UCCIIEIOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun u anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenue noarorosku_15.03.02 «TexHoaornueckrne MalliiHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/mporpamma:; _ «O6opyaoBanue HedTerazomnepepadoOTKm»
(raumenosanue)

Cemectp 3

KoMmiekT 3aganmii 119 Keic-3a1a4u

no teme 3. «QO0padoTKa MeTAJJIOB H CIJIABOB»

Bapmuanr 1

NHcTpyMeHT aiis MeXaHWuecKoi oO0pabOTKM MaTepHalloB IOCJIE PEMOHTA U
BOCCTaHOBJICHHS TpeOyeT TepMHUIeckoil 00padoTku. HeoOxonmuMo rpaMOTHO BBIOpATh
BUJ U pEXUM TEepMOOOpPaOOTKH I CTAIBHOIO HMHCTPYMEHTa C COAEpPKaHUEM
yriepoaa 0,8%.

C nmnoMompH AWarpaMMbl  COCTOSIHHSI  JKEJIE30-LIEMEHTUT,  ONPEACIIUTE
TEMIIEPATypy HOPMaIM3allMM, OTKWATa W 3aKaJKU JUIsl 3aJJaHHOTO WHCTPYMEHTA.
OxapakTepu3yiiTe 3TH BHUJABl TEPMHUYECKOW OOpPaOOTKM M ONULIUTE CTPYKTYpYy U
CBOMCTBA MOCJIE€ KAXKJIOTO PeKUMa 00padOTKHU.

Bapuanr 2

B crpykrype yraepoauctoil cramu c coaepxkanuem yriepona 0,3% mnocne
3aKaJIKM He OOHAapy>KMBAETCA OCTATOYHOIO ayCTEHHWTa, a B CTPYKType CTalu C
comepxkanuem yriepona 1,2% wnabmomaercst okosno 10% octatoyHOro aycTeHHTA.
OObsicHUTE NpUYUHY BTOro sBjieHUs. BpiObepute 00pabOTKy, KOTOpass CMOMKET
YCTPaHUTh OCTATOYHBIN ayCTEHUT.

Bapuanr 3

JIBe OIMHAKOBBIC JETall W3 YIIEPOIUCTON CTalIHM C COJICpKAHUEM YTiepoja
0,4% moaBepranuch 3aKajke IpH Temmeparype, coorBercrBenHo, 760°C u 860°C.
Ucnonp3yss nmarpamMmy COCTOSIHHSI JKEJI€30-IIEMEHTUT, OOOCHYHTE BBIOpaHHBIC
TEeMITepaTyphbl HArpeBa W OMUIIMTE MPEBPAIIECHUs, KOTOPhIE TPOU3OILIN TPH JTaHHBIX
peKUMax 3aKaJKH.

Omnpenenure, KaKOW U3 PEKUMOB TEPMOOOPabOTKH OyaeT Oosee 2PphEeKTHBHBIM
U TIOSICHUTE MIPUYIUHY .



BapuanT 4

W3nenuss u3 yrinepoauctoi cramu ¢ couepkanuem yriepona 0,4% mocne
IPaBWJIBHO BBINOJHEHHONW 3aKallKM W TOCJIEIYIOIIEr0 OTIyCKa HMEIOT TBEPAOCTh
0oJsiee HU3KYIO, YeM MPEAYCMOTPEHO TEXHUUECKUMHU yCIOBUSIMHU.

OOBbsicHUTE, YEM BBI3BaH 3TOT AC(EKT.

Bribepure u o0OocHyiiTe BHUI U YCIOBUS OOpabOTKH, KOTOpasi CMOXET
UCTIPABUTD ATOT AE(PEKT.

Bapuant 5

Jletanu W3 yTAEpOAMCTON CTajld, NOJYyYEHHBbIE METOJIOM JIUThS, HMEIOT
KPYTHO3EPHUCTYIO CTPYKTYPY.

OOBbsicHUTE, YeM BBI3BaH 3TOT AC(EKT.

Bribepure u o0OocHyiiTe BHUI M YCIOBUS OO0pabOTKH, KOTOpasi CMOXKET
UCIIPaBUTh ATOT AE(EKT.

Bapuant 6

NucTpymeHT u3 ctanmu, ¢ comepkanweMm yriepoaa 0,5% nns MexaHUYeCcKOu
00pabOTKM MaTepHaJIOB IOCJAE PEMOHTa M BOCCTAHOBJIEHHUS TPeOYeT 3aKallku C
MOCJICAYIOIIUM OTIYCKOM Jyts mosrydenus TBepaoctu 3035 HRC.

Hcnionp3yst 3HAaYEHUS] KPUTHUECKUX TOUYEK U KPHUBYIO M3MEHEHHUS TBEPIOCTH B
3aBUCUMOCTH OT TEMIIEpaTypbl OTMyCKa, Ha3HA4YbTe ISl CTAHA, C COACpKAHUEM
yriepoaa 0,5%, TteMmneparypy 3akajikku U TeMIIEpaTypy OTIyCKa, HEOOXOJIUMBIC IS
obecnieuenus tBepaoctu 30+35 HRC. O0ocHyiiTe BHIOpaHHBIN PEKUM TEPMHUUECKON
00pabOTKM, OMUINKUTE MPEBPAIICHUS, MPOUCXOAAIINE NP TEPMUUYECKONH 00paboTKe
JNaHHOM cTanu. ONUIINATE CTPYKTYPY U CBOMCTBA U3JEIUN B TOTOBOM BHU/IE.

Bapuanr 7/

Ha3naubTe pexuM TepMUYECKON U XMMUKO-TEPMHUECKOW 00padOTKU ECTEPHU
u3 ctaym ¢ coaepkanueM yriepoaa 0,2% nHa tBepaocth 3yda 58+62 HRC. Onumure
CYIIHOCTb MPOUCXOJAIIMX MTPEBPAILECHHI, MUKPOCTPYKTYPY M CBOMCTBA IIOBEPXHOCTH
U Cep/IlieBHHA 3y0a Mmociie OKOHYaTeIbHOW 00pabOTKH.

Bapuant 8

WHCTpyMEHT Al MeXaHMYecKoM 00pabOTKM MaTepHalioB MOCIE PEMOHTa U
BOCCTaHOBJIEHHS TpeOyeT TepMuueckoil 00padboTku. HeoOxonuMo rpaMOTHO BbIOpaTh
BUJ U PEXKUM TepMOOOpaOOTKM Ul CTaJbHOIO MHCTPYMEHTa C COJIEp)KaHUEM
yriepoaa 0,8%.

C nomompl0 JIUarpaMMmbl  COCTOSIHHUSI — KEJIE€30-LIEMEHTHUT, OMNPEIEIUTE
TeMIlepaTypy HOpPMalM3allid, OTXKHUra W 3aKaJIKd JJis 3aJlaHHOTO0 HHCTPYMEHTA.
Oxapakrepu3yite 3TH BHUJAbl TEPMUYECKOW OOpaOOTKH W OINHUILIUTE CTPYKTYpY U
CBOMCTBA IOCJIE KaXI0T0 pekuMa 00pabOTKH.

Bapuant 9

B crpykrype yraepomuctoit cramu c comepkanuem yriepona 0,3% mocne
3aKaJKd HE OOHApYKMBACTCS OCTATOYHOTO AayCTEHUTA, a B CTPYKType CTajlul C
coaepxxkanrem yriepona 1,2% nabmomaercss okojio 10% ocTtaToyHOTO ayCTeHHTA.



OObsicHUTE NpPUYUHY OTOrOo sBjieHUs. BpiObepute 00pabOTKy, KOTOpasi CMOMKET
YCTPAaHUTh OCTATOYHBIN ayCTEHUT.

Bapuanr 10

JIBe OIMHAKOBBIC JETall W3 YIIEPOIUCTON CTaIHM C COJICpKAHWEM YTiiepoja
0,4% moaBepranuch 3aKajke HpH Temmeparype, coorBercrBenHo, 760°C u 860°C.
Hcnonb3yss nauarpaMMy COCTOSIHUSL JKEJI€30-IIEMEHTUT, OOOCHYHTE BBIOpAaHHBIC
TEeMITepaTyphbl HArpeBa W OMUIIKUTE MPEBPAIECHUs, KOTOPbIE TPOU30ILIN TPH JTaHHBIX
peKMMax 3aKaJIKH.

Onpenenure, KaKOW U3 PEKUMOB TEPMOOOPabOTKH OyaeT 6osee 3P hEeKTHBHBIM
Y TIOSICHUTE MPUYUHY .

Bapuanr 11

W3nenus w3 yriepoamctod cramu ¢ coxepkanuem yriepoma 0,4% mocne
NPaBWJIGHO BBITIOJTHEHHOW 3aKallkM W TOCIEIYIOMIET0 OTIyCKa HMEIOT TBEPHAOCTh
0osee HU3KYI0, YeM MPEAYCMOTPEHO TEXHUUECKUMU YCIOBUSIMH.

OOBsiICHHTE, YEM BBI3BAaH 3TOT JAC(EKT.

Breibepute u 000CHYHTE BHI M YCIOBUS OO0paOOTKH, KOTOpasi CMOXET
UCIIPABUTH ATOT AE(EKT.

Bapuanr 12

Jletanu W3 yIIAEPOAMCTON CTald, TOMYyYEHHBIE METOJOM JIUThS, HWMEIOT
KPYTHO3EPHUCTYIO CTPYKTYDPY.

OOBsicCHUTE, YeM BBI3BaH 3TOT JAC(EKT.

Boibepure u 000CHYHTE BHUI M YCIOBUS OOpaOOTKH, KOTOpasi CMOXET
UCIIPABUTh ATOT AE(EKT.

Bapuanr 13

NucTtpymeHT u3 cranu, ¢ cojepkanvem yriepoaa 0,5% nns MexaHM4ecKoi
00pabOTKM MaTepuajoB IOCIE PEMOHTAa W BOCCTAHOBJICHMsI TpeOyeT 3aKallku ¢
MOCTIEAYIOLIUM OTITyCKOoM Jutst onydenus Teepaoctu 30+35 HRC.

Hcronp3ys 3HAYCHUS KPUTHUYECKUX TOUYEK UM KPHBYIO M3MEHEHHUS TBEPIOCTH B
3aBUCUMOCTH OT TEMIepaTypbl OTMyCKa, Ha3HauybTe ISl CTaJd, C COACpKaHUEM
yraepoga 0,5%, Temmneparypy 3akaikyd ¥ TeMIeparypy OTIyCKa, HEOOXOIUMbIE s
obecneuenus tBepaoctu 30+-35 HRC. OGocHyiiTe BHIOpaHHBIN PEXUM TEPMHUECKON
00pabOTKM, OMUIINTE MPEBpAIICHUs, MPOUCXOAAIINE MPU TEPMUUYECKONH 00paboTKe
JNaHHOM cTanu. ONUIINTE CTPYKTYPY U CBOMCTBA U3/EIUN B TOTOBOM BUJIE.

Bapuant 14

Ha3naubTe pexuM TepMUYECKON U XUMUKO-TEPMHUUECKON 00padOTKU MIECTEPHU
u3 cranu ¢ comepkanuem yriepona 0,2% na tBepaocth 3yda 58+62 HRC. Onwumure
CYIIHOCTh MPOUCXOJISIINX MPEBPAIICHUN, MUKPOCTPYKTYPY U CBOMCTBA TTOBEPXHOCTH
U cep/ilieBHHA 3y0a Mmocyie OKOHYaTeIbHOU 00pabOTKU.

Bapuant 15



NHcTpyMeHT ajii MeXaHM4YecKol oO0pabOTKM MaTepHalOB IOCJIE PEMOHTA U
BOCCTAHOBJICHHS TpeOyeT TepMuueckoi 00padboTku. HeobxoammMo rpaMoOTHO BbIOpAThH
BUJ U PEXKUM TepMOOOpabOTKM [UIs CTajJbHOTO MHCTPYMEHTa C COJIEp)KaHUuEM
yraeposa 0,8%.

C mnoMoOmpK JAWarpaMMbl  COCTOSIHHS — JKEJI€30-IIEMEHTHUT, OIpPEACIUTEe
TeMIlepaTypy HOpPMalM3allid, OTXKHUra W 3aKaJIKd I 3aJlaHHOTO WHCTPYMEHTA.
OxapakTepu3yite 3TH BHAbI TEPMUYECKOW OOpabOTKM W OMUIIUTE CTPYKTYpY U
CBOICTBA IMOCIIEe KAXKAOTO PekuMa 00paboTKH.

Bapuanr 16

B crpykrype yriepoaucrtoit cramm c¢ comepxkanuem yraepoga 0,3% mocne
3aKaJIKW HE OOHApYy>KMBAETCA OCTATOYHOTO AayCTEHUTA, a B CTPYKType CTalu C
coaepxxanrem yriepona 1,2% nabmomaercs okoio 10% ocraroyHOTrO ayCcTeHHTA.
OObsicHUTE NpPUYUHY OTOro sBieHUs. BpiOepute 00pabOTKy, KOTOpass CMOMKET
yCTPAaHUTh OCTATOYHBIN ayCTEHUT.

Bapuanr 1/

JIBe OIMHAKOBBIE JAETalN U3 YIIEPOIUCTON CTalIM C COIECpKAHUEM YTiepoja
0,4% mozBepranuch 3aKalike IpH Temieparype, coorBercrsernno, 760°C u 860°C.
Ucnionp3yst nuarpamMmy COCTOSIHHSI SKEJI€30-IIEMEHTUT, OOOCHYHTE BBIOpaHHBIC
TEeMITepaTyphbl HArpeBa W OMUIIINTE MPEBPAIICHUS, KOTOPbIE TPOU3OILIN TPH TaHHBIX
peKUMaXx 3aKalIKH.

Omnpenenure, KakoW U3 PEKUMOB TEPMOOOPaOOTKH OyAeT Gosiee 3PphEeKTUBHBIM
Y TIOSICHUTE MPUYUHY .

BapuanT 18

W3nenus w3 yrmepoaucroit cramu ¢ coxepkanuem yriepona 0,4% mocne
NPaBWJILHO BBITIOJHEHHOW 3aKallKM W TOCIEIYIOMIET0 OTIyCKa MMEIOT TBEPAOCTh
0osiee HU3KYI0, YeM MIPEAYCMOTPEHO TEXHUUECKUMU YCIOBUSMH.

OOBsicCHHUTE, YeM BBI3BAaH 3TOT JAC(EKT.

Breibepute u oOocHyWTe BuUI U ycIOBUS 00pabOTKH, KOTOpasi CMOXKET
UCIIPaBUTh ATOT AE(EKT.

Bapuant 19

Jletanu #3 yIIE€pOOMCTON CTanM, MOJYyYEHHbIE METOJAOM JIUThs, HMEIOT
KPYITHO3EPHUCTYIO CTPYKTYPY.

OOBsicHUTE, YeM BBI3BAaH 3TOT JAC(EKT.

Bribepure u 000CHYHTE BHJI M YCIOBUS OOpaOOTKH, KOTOpas CMOXKET
UCIIPaBUTh ATOT AE(EKT.

Bapuant 20

WucTpymMeHT U3 ctand, ¢ coaepkanuem yriepoma 0,5% mis mMexaHHueckon
00pabOTKM MaTepHalioB IOCJIEe PEMOHTA W BOCCTAaHOBIEHHUS TpeOyeT 3aKallkk C
MOCJICTYIOIIUM OTITYCKOM Jytsl motyuenus tBepaoctu 30+35 HRC.

Hcrnonp3ys 3HAYCHUS KPUTHUYECKUX TOUYEK U KPHBYIO M3MEHEHHUS TBEPIOCTH B
3aBUCUMOCTH OT TEMIIEpaTypbl OTIYyCKa, Ha3HAa4YbTe ISl CTaJH, C COJACpKaHHUEM



yriepoaa 0,5%, Temneparypy 3akajikku U TeMIIEpaTypy OTIyCKa, HEOOXOJIUMBIC IS
obecnieuenus tBepaoctu 30+35 HRC. O0ocHyiiTe BRIOpaHHBIN PEXKUM TEPMHUUECKON
00pabOTKM, OMUIIKUTE MPEBPAIICHUS, MPOUCXOISAIINE MPU TEPMUUYECKONH 00paboTKe
JNaHHOM cTanu. ONUIINATE CTPYKTYPY U CBOMCTBA U3JEIUN B TOTOBOM BHU/IE.

Kpurepnn onenku:

U 8 GaJIOB BBICTABIISACTCS CTYJICHTY, €CJIM IPaBHILHO BBIOPAH BHJ 00paOOTKH, HanOoliee
3¢ PeKTUBHBIN PEKUM 00paOOTKH, BHITOIHEHO MOJTHOIIEHHOE 000CHOBAHHUE BHIOPAHHBIX PEIICHUIA;

U5 OamioB BBICTABISETCS CTYACHTY, €CIHM MPaBUJIBHO BBIOpaH BUJ OOpabOTKH, B IEJIIOM
MPaBWIBHO - PEXKUM OOpaOOTKH, BBIMOIHEHO YAOBICTBOPUTENHLHO OOOCHOBAaHHE BBIOPAHHBIX
pelLIeHNH;

U 3 GaiyioB BBICTABISETCS CTYJCHTY, €CIIM MPABUIBLHO BBIOpaH BUA 00pabOTKH, IpU BEIOOpE
pekuMa 00pabOTKH JOIMYIIEHB HEKOTOPhIE OIMMOKHA, OOOCHOBAaHHWE BBIOPAHHBIX PEIICHHUN
BBITIOJIHEHO HE B MOJIHOW MEpE.



MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEI0BATENHbCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU
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(raumenosanue)

Cemectp 3

Tembl pedepatoB
no teme 1. O0uIue cBeJIeHUs1 0 MaTepuaIax 1 MaTeprajioBeleHHH

1. VicTopus pa3BuTUS MaTEPUAIIOB.

2. CTaHOBJIEHHE MAaTepUAIOBEICHUS KaK MPUKIIATHOW HAYKH.

3. Drarbl pa3BUTHE MaTepUATIOBEICHUS.

4. Pa3BuTHe UCCIeOBaHUH B 00JIACTH CUHTE3a U MepepadOTKU MOTUMEPOB.

5. HoBast 00nacTh MaTepraaoBeieHUs - KOCMUYECKOE MaTepHaIOBEICHUE.

6. PazBuTHe npou3BoACTBa U MOTPeOICHNE CBEPXTBEPIbIX MaTEPHAIIOB.

7. Kpatkue cBeZieHHs O BOJIOKHAX KUBOTHOT'O IIPOMCXOKICHHUS.

8. CocTaB MIepCTAHBIX BOJIOKOH.

9. Tunsl MIEPCTIHOTO BOJIOKHA.

10. CgoiicTBa BOJIOKHA IIEPCTH.

11. TpuborexHuueckrue MaTepuabl, BUIbl, HA3HAUYCHHE.

12. HomeHnkiaTypa cMa3oK.

13. AHTU(PUKITMOHHBIE MaTEPUATTBI.

14. Meramio-kepaMU4eCKHE KOMIIO3ULIMOHHBIE MaTEPUAIIbI.

15. ®pukunOHHBIE MATEPHUATIBI.

16. Hatypanbhbiii menk. CTaguu pa3BUTHUS TYTOBOTO LIEIKOMNPSIa U MOJy4eHUE HUTH-
ChIpIIA.

17. Xumuueckuii cocTaB U CBOMCTBA HATYPaJIbHOTO IIIEJIKA.

18. CoBpeMeHHBIE KOMITO3UIIHOHHBIC MaTEPHAITHI.

19. Marepuaiibl, OCHOBaHHbIE HA IPUMEHEHUHU HAHOTEXHOJIOTHHA.

20. Croenuanu3upoBaHHbIE HEMETAUIMYECKHE MaTepualibl Ui  XUMHUYECKOTO
000py10BaHMUS.



Kputepun onieHku:

U 8 6aymoB BBICTABISIETCS CTYJIEHTY, €CJIU MPABWIIBHO BBIOpaH BUJ 00pabOTKH, HanboJsee
3¢ (heKTUBHBIA peXUM 0O0paOOTKH, BBHIMOJHEHO TOJHOLIEHHOE OOOCHOBaHME BBIOpaAHHBIX
peLIeHNH;

U5 OanioB BBICTABIISIETCS CTYACHTY, €CJIM NMPAaBUIBHO BBIOpaH BUJ O0OpabOTKH, B IIEJIOM
MIPaBWIBHO - PEXHUM O0O0pabOTKH, BBIIIOJIHEHO YAOBIETBOPUTEIBHO OOOCHOBaHHE BbIOpaHHBIX
peueHui;

U3 0auioB BBICTABISETCS CTYNEHTY, €CJIM TPAaBHIBLHO BBHIOpAaH BUA OOpaOOTKH, TpH
BBIOOpE pexuMa 00pabOTKH TOMYIIEHBI HEKOTOPBIE OITUOKHA, 000CHOBAHKE BHIOPAHHBIX PEIIEHUN
BBITIOJTHEHO HE B MOJIHON Mepe.



MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEI0BATENHbCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenue noarorosku_15.03.02 «TexHoaornuyeckne MalivHbl 1 000pYIOBAaHUE

(k00 u nHaumenosanue)

[Mpoduns/mporpamma:; _ «O6opynoBanue HedTerazomnepepadoTKm»
(raumenosanue)

Cemectp 3

Tembl 1151 cod0ece10BaHUA

1. Krnaccupukanus HEMETAUIMYECKHNX MATEPHAIIOB IO  CTPYKTYPHBIM U
(GyHKIIMOHAIBHBIM MTPU3HAKAM.

2. ®opMUPOBaHKE CTPYKTYPHI U CBOMCTB HEMETAITUYECKUX MAaTEPHAJIOB.

3. OU3UKO-MEXaHNYECKHE U XUMUYECKUE CBOMCTBA HEMETAJUTMUECKUX MATEPHUAJIOB.

4 AXpusoBbIE  TOJNUMEPBI:  TMOJUMETHUIMETAKpUaT, MOJUOyTHIMETaKpuiarT,
MOJIMAKPUJIOHUTPWUJI, MonuakpuiaoBass kuciorta. llomydyenue, cBoiictBa. OCHOBHBIE BUBI
IJIaCTMACC U U3JIENUN U3 HUX.

5. Kommnozuninonusie Matepuaibl. OCHOBHBIE CBOMCTBA U 00JIACTh IPUMECHCHHUS.

6. Knesmmue wmarepuansl u repmetuku. Knaccudukanms kimeeB. CMOsSHbIE U
pe3uHoBbIe Kien. OpraHuyeckre U HeOpraHudeckue kien. Kiem Ha OCHOBE 3MOKCUAHBIX
CMOJI

7. CocraB, CBOMCTBA U XapaKTEPUCTHKA MUHEPATbHBIX (HE(TIHBIX) U CHHTETUYCCKHUX
Macen. [Ipucaaky, HamOTHUTENN U 3aTyCTUTEIIH.

8. ®@Toporutactel: nonuTeTpadTOpITHIIEH, onuTeTpadropxiopsTiiieH. [loxydenne
u cBoiicTBa. OCHOBHBIC BUBI IJIACTMACC U U3JCIIUM U3 HUX.

9. IllonuBMHWIOBBHIA COUPT © ToJWBUHUIareTaT. WX cBoiictBa u obnactu
MIPUMEHEHHUS.

10. OOmme CcBOWCTBA MOJMKOHIICHCAITMOHHBIX CMOJI W IJaCTMAacC Ha OCHOBE
MOJIMKOHACHCAITMOHHBIX CMOJI.

11. ®enomiactel: (peHONPOPMATBIUTHIHBIE CMOJbI HOBOJIAYHOTO M PE30JILHOTO
TUIOB. VX CBOMCTBA M 00J1aCTH IPUMEHEHMUS.

12. AMUHOQJIBIETUTHBIE CMOJIBI: MOYEBUHO(DOPMATIBIETHIHBIC u
amuHO(popMaibaeruaibie. CBOWCTBA U BUJbI U3/ICTUH.

13. [Tonmnamugabie cMoIbl. CBOICTBA U BUJIBI U3JIEIHIA.

14. TlonmsdupHble TOIMMEpPH! (TOTUKApOOHAT, MOJMATHIICHTepedTaNIaT) U CMOJIBI.
CBolicTBa ¥ BUIBI U30CITUN.

15. Ankunnbie cModbl: TiddraneBrie U nenradranessie. CBOMCTBA.



16. Cwmazounsie Martepuansl. (Cmazounble Macna.  MOTOpHBIE — Maca.
TpancMmuccuonHble Macna. Macina Ui MPOMBIIUIEHHOTO 000pyaoBaHus. 25. [lonuyperaHsi.
[TonmyperanoBblie 31acTomepsl. CBOICTBA U BUIBI U3IETUH.

17. OOmas XapakTepHCTUKa MPHUPOIHBIX IMOJUMEPOB (ILIENF0I03a, XJIOIOK,
HaTypajabHas KOXKa).

18. [lenmono3a u ee mpou3BojHbIC. [IpocThie M clOXHBIE A(UPHI IEIUTIOIO03BI,
rUApaTieitoio3a. CBONCTBA U BUABI U3/ICIIHUN.

19. [TnacTmaccel Ha ocHOBe OeskoB. CocTaB CBOMCTBA.

20. OcobOeHHOCTH  (UBHYECKHX, XHMHUYECKHX M MEXaHHUYECKHX CBOMCTB
3J1aCTOMEPOB.

21. HarypanbHbiii kayuyk. [lomydenne u cBoiictBa. OOmIre MpUHIUIBI MOTyYeHUST
CUHTETHUYECKHX KayUyKOB, UX BUJBI.

22. CMa309HO-0XJIAK/IAIOIINE U TEXHUYECKUE MaTEPHaITbI

23. MoHOIUTHBIE W TOPUCTBIC pe3uHbl. CHOCOOBI MOTYYEHUS! MOPHUCTHIX PE3UH.
OO6nacTu IpUMEHEHHUS U aCCOPTUMEHT PE3MHOBBIX U JTATEKCHBIX U3/ICTUH.

24. Marepuanbl U3 OTXOJOB IPOMBIIUIEHHOCTH MPOOJIEMbl TMPOMBIIUICHHBIX
OTXOJ0B,  MaTepHalibl U3  OTXOJOB  METAUIypTHH,  TOIUIMBHO-YHEPreTUYECKOU
MPOMBIIIIJIEHHOCTH, EPEPa0OTKU IPEBECHUHBI U APYTOr0 PACTUTEIIBHOTO ChIphs. MaTepuasl
U3 OTXOJI0B FOPOJICKOTO XO35UCTBA.

Kputepuu oneHKH:

U7 O6amnoB  BBICTABISETCS CTYIEHTY, €CITU YETKO NPEACTaBIsUI CBOIO TO3MIIHIO,
apryMEHTHUPOBAll TOYKY 3pEHHS, KPUTUYECKH OIICHHMBAll apryMEHTHl JPYTUX CTYJEHTOB,
HOIITBCp)KI[aSI FJIy60KO€ 3HAHUC MaTepHaﬂa, YMCHI/IG HCIIOJIBb30BaATh HOpMaTI/IBHLIe Z[OKyMCHTBI,
HAYYHYIO JINTEPATYPY ISl IOATBEPKICHUS MPABUILHOCTH COOCTBEHHOW TTO3UITHIH;

US OamnoB BBICTABISIETCS CTYIEHTY, €CIM YETKO TIPEICTaBIIsT CBOIO TIO3UIIHUIO,
apFYMeHTI/IpOBaJ'I TO‘—IKy 3peHI/I$[, OocHHUBAJ apFYMeHTI)I ﬂpyrnx CTy,Z[eHTOB, HO}ITBep)K)Iaﬂ 3HAHUC
MaTepHala, yMEHHe UCTIOIb30BaTh HOPMATHBHBIC JOKYMEHTBI JUTSl IIOATBEPKACHHS TPABUIIBHOCTH
COOCTBEHHOM MO3UIINH,

U 3 6alioB BBICTABISETCS CTYJIEHTY, €CIH MPEICTABIISUT CBOIO MO3UIINIO, apTYMEHTHPOBAT
TOYKY 3peHHs, TOATBEp)KIas 3HAHHE MaTepuaia, YMEHHE HCIOJIb30BaTh HOPMATHBHBIE
Z[OKyMCHTBI JUIA HO,Z[TBCp)KIICHI/IH HpaBI/IHLHOCTI/I COGCTBGHHOﬁ TIO3UIIUH,
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Cemectp 3

TecToBBIC 3a1aHUA

1) Jlns U3roTOBIICHHS KaTyIlleK, 0OMOTOK 3JIEKTPOIBUTATENCH UCTIONB3YIOT MPOBOIA
(1) xabemn
(2) obmoTOUHBIE
(3) ycraHoBOUHBIC
(4) MmoHTaXXKHBIC

2) benblii 4yryH NPUMEHSIETCS
(1) st MBrOTOBIICHUS OTBETCTBEHHBIX JCTANICH MaIIiH
(2) B BHIe TOBEPXHOCTHOTO CJIOS HA | IIPOKATHBIX BaJIKax M3 CEPOr0 YyryHa
(3) 115t M3roTOBIIEHUS CITa00 HATPYKEHHBIX JAeTallei
(4) nst u3roTOBNIEHUS AeTaNeH, pabOTAIONIMX MPU AUHAMUYECKUX HAarpy3Kax

3) Cramu mapok 500", 50C2, 60C2X DA uCronb3yroT A5l U3TOTOBICHUS
(1) pexxymiero HHCTpyMEHTa
(2) xy30BOB aBTOMOOMIICH
(3) mpyxwuH u peccop
(4) 3ybuaTbIx KOJIEC

4) CruiaBbl QTIOMHHHUS ¢ MapTraHIleM OTHOCSITCS K
(1) nuTeiiHbIM cIIIaBaM
(2) crimaBaMm, ynpo4HSIEMBIM TEPMUYECKON 00pabOTKOI
(3) crutaBam, HEYPOYHSIEMBIM TEPMUUYCCKON 00pabOTKOM
(4) nypamomuaam

5) CmiaB mapku BpA5- sto
(1) amroMuHHUEBBIN CILIaB, coaepKamuii 5% oepuums
(2) BRICOKOKAUECTBEHHAS CTaJIb, JISTHPOBAHHAS HEOJUMOM U 6OPOM
(3) anmromunueBas OpoH3a, coxepkaiias 5% aTrOMUHUS



(4) 6pIcTpOpEIKYIIas CTalb, coaepxkaimas 5% Bonbhpama

6) CrutaBoM Ha OCHOBE MU SIBIISIETCS
(1) AMr2
(2) 180
(3) 116
(4) MJ15

7) OTIMYUTENBHBINA PH3HAK CEPBIX, KOBKUX H BBICOKOIIPOYHBIX YYTYHOB -
(1) dbopma nemeHTHIIIBIX 0Opa30BaHUI
(2) xonmuecTBO TPahUTOBBIX BKIFOUCHUIT
(3) popma rpaduTOBBIX BKIFOUEHHIA
(4) cTpykTypa MEeTaIITMYECKOIl OCHOBBI

8) Crmias mapku JI80 - 310
(1) crumaB Menu ¢ nuHKOM, coaepxkamntuit 80% mean
(2) crumaB menu ¢ nuHKOM, coaepxantuii 80% ruHKa
(3) nuTeitHBIN aTIOMHUHHUEBBIH CIUTaB, coaepskaniui 80% amroMUHUS
(4) crimaB menu ¢ o10BOM, conepxkaniuii 80% menu

9) ®dopma rpapUTOBBIX BKIIOYCHUH B CEPOM UyTyHE
(1) mnactunyaras
(2) rnodOynspHas
(3) nenpputHas
(4) xmonbeBUaHAS

10) CrutaBel cuctemsl Al - Mg sBrsiroTcst
(1) >xaporpoyHBIMHU
(2) nedbopmupyemMbIMH, YIPOYHSIEMBIMH TEPMHUECKON 00pabOTKOM
(3) nedbopmupyemMbIMH, HE YIPOUYHIEMBIMU TEPMUYECKON 00pabOTKOI
(4) muTeriHBIME

11) OcHOBHBIMH TPEOOBAHUSAMH K CTAJISIM JIJISI U3MEPUTEIBHBIX HHCTPYMEHTOB SIBJISIOTCS
(1) BBICOKHE ITACTUYHOCTD M yapHas BA3KOCTh
(2) nepnmutHas cTpykTypa
(3) BBICOKast TBEPIOCTH, CTAOMIBLHOCTH (POPMBI 1 Pa3MEPOB
(4) BBICOKAst TBEPAOCTH U TEIJIOCTOUKOCTD

12) MakpoMOJIeKyJIbl pe3UHBI HMEIOT CTPOCHHE
(1) passeTBICHHOE
(2) peaxoceryaroe
(3) nectaruHOE
(4) nuneiiHoE

13) K TepMOpeaKkTHBHBIM MOJIUMEPAM OTHOCHUTCS
(1) penonodopmanbreruaHas cMoaa
(2) monuctupon
(3) monmmaTHIIEH
(4) mOMMBUHUIXTOPH

14) Jlatynsb - 310
(1) criaB anmOMUHMS C MarHUEM



(2) crutaB Meu ¢ MUHKOM
(3) crutaB Menu ¢ aTIOMHHHAEM
(4) crimaB Menu ¢ JTIOOBIME DIIEMEHTAMHU, KPOME IIHHKA

15) Cpenu HIKETIEpEUHCIICHHBIX HAMITYUIIeH 00padaThiBAEMOCTHIO Pe3aHueM 00JIaaeT CTallb
(1) A12
(2) P18
(3) 10cm
(4 Y10

16) CriryMUHBI MOAUDHUIUPYIOT
(1) xpemuaHEM
(2) anromuHIEM
(3) marauem
(4) natpuem

17) CunmyMHHAMHU Ha3BIBAIOTCS CTABbI ATFOMHHUSA C
(1) xene3om
(2) menpio
(3) marauem
(4) xpemHHEM

18) besble UyTryHbBI OTIIMYAIOTCS OT CEPBIX
(1) HaMuMeM B CTPYKTYpE XMMHYECKH CBSI3aHHOTO YIJIEpPO/ia B BUJIE IEMEHTUTA
(2) BBICOKOI MITACTHYHOCTBHIO U BA3KOCTHIO
(3) HanmureM ayCTEHUTHOM (ha3bl
(4) peppuTHOIL CTPYKTYpOH OCHOBBI

19) Cpenu HIKETIEPEUHUCIICHHBIX CTAICH [IEMEHTYEMBIMH SIBIISIFOTCS
(1) X12M1, Y10
(2) A0XH3MA, 30XT'CA
(3) 15X, 20
(4) 65, 11IX15

20) Ctabuiu3aTop BBOAST B COCTAB IJIACTMACC JUISI
(1) ymenbIIeHUS ycaaKu
(2) noBbIIIIEHUS] IPOYHOCTH
(3) 3amUTHI MOTMMEPOB OT CTAPCHUS
(4) popmupoBanus TpeOyeMOil CTPYKTYpbI MaTepuaa

21) JlucriepcHO-yIPOYHEHHBIMHU HA3bIBAIOT KOMITO3UIIMOHHBIC MATEPHAITBI
(1) ynpouHeHHBIE HYJIb-MEPHBIMHU HATIOJIHUTEIISIMA
(2) ynpouHeHHBIE OTHOMEPHBIMHU HATIOJHUTEIISIMU
(3) ynpouyHEHHBIMU MTOTHOCTHIO PACTBOPUMBIMH B MAaTPUIIE YaCTHIIAMH BTOPOH a3k
(4) cTpyKTypa KOTOPBIX COCTOUT M3 MaTPUIIbI U YacTHIl ® BTOpOI (ha3bl, BHACITUBIICHCS
B IIPOLIECCE CTAPEHUS

22) Ipu ByJIKaHH3AIUHU Kay4yKOB HCIIOIb3YETCS
(1) caxa
(2) men
(3) cepa
(4) xaonuu



23) TTonumepsl, HEOOPATHMO 3aTBEPACBAIOIINE B PE3yJIbTaTe MPOTCKAHUS XUMHUYECKUX PEaKIIHi,
HAa3bIBAIOTCS
(1) repmopeakTHBHBIMHU
(2) nonsipHBIMU
(3) TepMoIIIACTUIHBIME
(4) rereporiemHBIMH

24) Tlocne OTBEPIKIACHUS TEPMOPEAKTUBHBIC MTOJTMMEPBI UMEIOT CTPYKTYPY
(1) nmpocTpaHCcTBEHHYIO (KCIIUTYHO)
(2) pasBeTBICHHYTO
(3) cheponuTHyIO
(4) nuneiiHytO

25) K TepMOpeakTHBHBIM IIJIACTMACCAM OTHOCHTCSL.
(1) Texcroaut
(2) monmaTHIIEH
(3) moaMBHHUIXTOPH
(4) monuctupon

26) KoMIo3HIIMOHHBIN MaTepua, yIpOYHEHHbINH HYIb-MEPHBIMHU HAMMOIHUTEIISIMHU, OTHOCSTCS K
(1) cnoucteim
(2) BONOKHHCTHIM
(3) Kommmo3uioHHbIe MaTepUasIbl HE YIIPOUHSIOT HYIb-MEPHBIMH HATOTHUTEIISIMH
(4) aucriepcHO-yIPOYHEHHBIM

27) B uyryne mapku BY 60 yriepon HaxoanuTcst B BUIE
(1) nementuTa
(2) wapoBuaHOTO TPaduTa
(3) xmonbeBuHOTO TpaduTa
(4) mnacturuaroro rpadura

28) Bricokast uznococtoiikocts craiu |11X4 nocturaercs mocie
(1) azoTupoBanus
(2) HemoHO# 3aKalTK M HU3KOTO OTITYCKa
(3) moHO¥ 3aKaNKK U HU3KOTO OTITyCKa
(4) nemeHTaIuu, MOJTHOM 3aKaJIKK U BBICOKOTO OTITYCKa

29) OtHMM M3 OCHOBHBIX METO/IOB TOJIyUCHHS TIOPOIIIKA MEH SBIISCTCS
(1) MeTo MEKKPUCTAIITUTHON KOPPO3UHU
(2) snextponus pacrBopa CuSO4
(3) ueHTpOOEIKHOE PACIIBLICHHE
(4) pazmo B IapoOBBIX MEIIFHHUIIAX

30) UHCTpyMEHTaJIbHBIMHU CTAJISIMH SBJISIFOTCS
(1) 40XH2MA, A22
(2) IIX15, 40X
(3) 38XH3M®, 65I
(4) P9, Y10

31) JlernpoBaHa MapraHiem cTajlb
(1) A0XHMA



(2) 18T2A®
(3) Y7A
(4) P18

32) CrutaB Meiu C 0JI0BOM Ha3bIBACTCS
(1) 6pon3zoit
(2) menbxHOpOM
(3) marynpto
(4) 6a66uTOM

33) JlropaitoMHHBI MOYKHO YIIPOYHHTH
(1) Hopmanu3arueii
(2) 3akanKoii ¥ BBICOKMM OTITYCKOM
(3) IropantoMuHBI HE YIPOUHSIOTCS TEPMUUYCCKON 00pabOTKOM
(4) 3akankoii U cTapeHHEM

34) Hanbosee 5KOHOMUYHO M3TOTABIUBATh YYT'YHHBIE TPYOBI CIIOCOOOM
(1) eHTPOOEIKHOTO JTUThS
(2) muThs B MapHBIX OMOKaX
(3) muThs MO 1aBICHUEM
(4) nuths B 0607104KOBBIE (HOPMBI

35) BbICOKO# cBapUBaEcMOCTHIO 00J1a/1al0T CTAIH
(1) gyryns
(2) Hu3KOYTIIEPOANCTHIE
(3) BBICOKOYTTIEPOAUCTHIE
(4) BBICOKOTIETHUPOBAHHBIC

36) CroucTelii TIACTUK HAa OCHOBE (PeHOIPOPMANBACTHIHON CMOJBI C HAMOJHUTEIEM U3
XJIOMYaTOOYMaKHON TKaHM HA3bIBACTCS
(1) ACTt
(2) acboTekcTomUTOM
(3) rerunakcom
(4) TexcTonuTOM

37) UyryH ¢ rpad)MTOBBIMHU BKITFOUSHUSMH XJIOMBEBUIHON (OPMBI HAa3bIBACTCSI
(1) xoBKUM
(2) 6enbim
(3) BBICOKOTIPOYHBIM
(4) ceppim

38) Cpenyt HIKETIEPEUHCICHHBIX CTaIeH [IEMEHTYEMbIMU SIBIISTIOTCS
(1) 15X, 20
(2) X12M1, Y10
(3) 65, 111X15
(4) 40XH3MA, 30XI'"CA

39) MammHOCTPOUTEIBHOMN YITydIIaeMOi SIBISETCS CTalb
Q) vy7
(2) X12m
(3) 12X10A
(4) 40X



40) Mapka cIutaBa MeIn M 0JI0Ba, coaepikaiero 4 % ososa u 3 % nuHka
(1) JIoI171 4-3
(2) bpOL1-4-3
(3) bp93L13-04
(4) bp930-1]

41) TropartoMHHBI MOYKHO YIIPOYHSTh
(1) 3akanKo¥ U BBICOKMM OTITYCKOM
(2) 3akankoii U cTapeHHeEM
(3) HopMmanm3armei
(4) JropanroMuHBI HE YIPOUYHSIOTCS TEPMUYECKON 00pabOTKOi

42) UyryH npu BbIIUIaBKE MOAUDUIUPYIOT IS
(1) u3mMeHeHHsT CTPYKTYPBI OCHOBBI
(2) u3menenust GopMbl TPaGUTOBBIX BKIIFOYCHUI
(3) moBbIIIEHUST KOPPOZHOHHON CTONKOCTH
(4) u3menbucHMs 3epHA

43) CrioucThIil TIIACTHK HAa OCHOBE (DeHONI(OPMAITBICTUIHON CMOJIBI C HAMOJHUTEIEM M3 OyMaru
Ha3bIBACTCA
(1) ac6oTekcTomUTOM
(2) AcH
(3) TexcTonuTOM
(4) reruHakcoM

44) HamomHUTEN BBOISAT B COCTAB PE3UH IS
(1) moBsITIEHHST IPOYHOCTH, H3HOCOCTOMKOCTH, CHIDKCHHST CTOMMOCTH
(2) 3ameaieHust mporecca CTapeHust
(3) obneruenus mporecca nepepaboTKH PE3UHOBOW CMECH
(4) bopmupoBaHHs CETUYATON CTPYKTYPBI

45) MakpoMOJIEKyJTbl KaydyKa HMEIOT CTPOCHUE
(1) peaxoceruaroe
(2) nectHruHOE
(3) nuneitHOE WK c1abopa3BETBICHHOES
(4) rycroceTruaroe

46) JIst ©3roTOBJIEHUS TOPMO3HBIX HAKIIAJIOK IPEIIOYTHTEIBHO UCIIONIb30BATh
(1) acborexkcTomuT
(2) mommcTpon
(3) monumponunexn
(4) nenorutact

47) CrtaBOM Ha OCHOBE THTaHa SIBIISICTCS
(1) 12X18H10T
(2) 18XT'T
(3) BT22
(4) T30K4

48) Crinag J[16 siBisiercst



(D) nepopMupyeMbIM  aTIOMHHHEBBIM  CIUTABOM, HE YIPOYHSIEMBIM TEPMUYECKOM
00paboTKOM

(2) natynbio, comepkarieit 16 % ruHka

(3) cranbio, coneprkanieii 16 % meau

(4) nebopmMupyeMbIM  QIIOMHHHAEBBIM ~ CIUIABOM,  YIIPOYHSIEMBIM  TEPMHUYECKOM
00paboTKOi

49) JIuTeHBIME CIIJIABAMH Ha OCHOBE AJIFOMUHHS SIBJISIFOTCSI
(1) cunmymuHBI
(2) 6pon3sI
(3) aBuanu
(4) nypamoMuHEI

50) BoJIOKHUCTBIMU Ha3bIBAIOT KOMIIO3UIIHOHHBIC MaTEPHAIIBI,
(1) ynpouHEeHHBIE OTHOMEPHBIMHU HATIOJTHUTEIISIMU
(2) ynpouHeHHBIE TOJTHOCTHIO PACTBOPUMBIMH B MATPHIIE YACTUI[AMH BTOPOU (a3bl
(3) ynpouHeHHbBIE HYJIb-MEPHBIMHU HATIOJHUTEIISIMU
(4) cTpykTypa KOTOPBIX COCTOUT M3 MATPHUIIBI U YaCTHI BTOPOH (a3bl, BHIACIUBIICHCS B
IIPOLIECCE CTAPEHUS

51) TepMopeaKTUBHBIMH HA3bIBAIOT MOJIUMEPBI
(1) mosryyaembie onuMepU3aIeii MOHOMEPOB, UMEIOLIMX KPATHBIC CBSI3H
(2) HeoOpaTHMO 3aTBEpICBAOIIME B pe3yJIbTaTe MPOTEKAHHUS XUMHUSCKUX PEaKIINU
(3) umerormue TUHEHHYIO CTPYKTYPY MaKpOMOJIEKYJT
(4) o6patumo 3aTBepiaEBalOIINe B pe3yibTaTe OXJIaKIACHHUS 0€3 yd4acTUs XMMHUYECKHX
peakiuii

52) Mapka JnerupoBaHHON BBICOKOKaYeCTBEHHOH ctamu, conepxkamieid 0.6 % yramepoma. 2 %
kpemuus; 1,2 % xpoma; 0,1 % Banaawms -
(1) 6C2X D nepaur
(2) 0,6C2X1DA
(3) 60C2XD
(4) 60C2XDA

53) CuiryMUHBI OTHOCAT K CIUTaBaM
(1) >xaponpoyHBIM
(2) nureitHBIM
(3) aHTUPPUKITMOHHBIM
(4) nepopmupyembiM

54) XapaKTepHBIMH CBOMCTBAMHU ME/IH SIBIITIOTCS
(1) BBICOKast TBEPIOCTH, HU3KAsI KOPPO3UOHHAS CTOMKOCTh
(2) BBICOKAS BTIEKTPOIPOBOAHOCTD, BBICOKAS IJIACTUIHOCTD
(3) HU3Kas TEIJIOMPOBOIHOCTD, BHICOKAS Y ICIbHAS TIPOYHOCTh
(4) Hu3Kas TUIOTHOCTD, BBICOKAS TEIUIOMPOBOIHOCTD

55) HuoGOwuit B Mapke cTaiu 0003HaYaeTCs Kak
(O H
(2) H6
(3 b
(4) Ho



56) Cpeau HIKETPUBEICHHBIX HHCTPYMEHTAIBHOM SBIISICTCS CTAJb
(1) 40XH2MA
(2) 45
(3) Cr3cn
(49 Y10

57) Cranp AC40 siBrsieTcst
(1) BBICOKOKAUECTBEHHON KOHCTPYKIIMOHHOH, cogepxkamieit 0,4 % yriepoma u okoio 1
% kpeMHUS
(2) aBromaTHO}#, comepkaeii 0,4 % yrieposa, JerHpOBaHHOM CBUHIIOM
(3) KOHCTPYKIIMOHHOA, cozepxaniei 0,4 % yriepona, a30TUPOBAHHOU
KOHCTPYKIIMOHHOH,
(4) nerupoBaHHO a30TOM M KPEMHHEM

58) I11X4 — 310 cTans
(1) Hu3kOyTIIEpOTUCTAS
(2) peccopHO-TIpyKUHHAS
(3) BBICOKOKAUECTBEHHAS
(4) mapuKOMOIIIUITHUKOBAST

59)Ilpy M3roTOBJICHUM JeTaieid, padOTArOIIMX IO/ HArpy3KOW NPHU BBICOKMX TeMIepaTypax,
IPUMEHSIOT CTaJIN
(1) »xapocroiikue
(2) xaponpounbie
(3) BBICOKOTIPOUYHBIE
(4) uznococroiikue

60) Yuco 18 B mapke ctanu P18 00603HavaeT MpoOLEHTHOE CO/ICPIKAaHUE
(1) xobanbTa
(2) 6opa
(3) Bosmb(hpama
(4) monubaeHa

61) KpemHHCTBIE OPOH3BI YIPOUHSIIOTCS C TOMOIIBIO
(1) 3akanku u ctapeHuUs
(2) omxura
(3) 3akanku u oTIycKa
(4) 3akanku

62) lepopMupyemMbIM aTIOMHHHUEBBIM CTABOM, HE YIPOUYHSIEMBIM TEPMHUECKOW 0OpabOTKOMH,
ABIISIETCS
(2) AJ12
(2) A9S
(3) A1
(4) AMr6

63) Ha3Banue n xummudeckuit cocras ciutaBa mapku JIK80-3:
(1) natyns; conepxut npumepHo 80 % memu. 17 % munka u 3 % KpeMHus
(2) nuTeitHBIN aMIOMUHHEBBIN CIIaB; cofaepkut npumeprHo 80 % amromunus, 17 % menu
u 3 % KpeMHUs
(3) marynsb; conepxut npumepro 80 % 1unKa, 3 % KaaMus, 0OCTAILHOE — ME/Ib



(4) nureiiHast »BTEKTOMAHAS CTaidb, coaepkuT mnpumepHo 0,8 % yrimepoma u 3 %
KoOanbpTa

64) CBoiicTBa CEphIX UyT'yYHOB 3aBUCST OT
(1) ToNIIMHBI OTIMBKH
(2) xonMyecTBa OCTATOYHOTO AyCTCHUTA
(3) cxI0HHOCTH K 00pa30BaHUIO TPEIIHH
(4) cTpyKTYpBI METAIUTHYECKON OCHOBBI U OPMBI TPahUTHBIX BKITIOUCHHUN

65) Ctanu mojapa3fessiioT Ha Ka4eCTBEHHBIC, BHICOKOKAYECTBCHHBIC, OOBIKHOBCHHOI'O KauyecTBa B
3aBUCHMOCTH OT
(1) MmexaHUYECKUX CBOMCTB
(2) coneprxanus yriepoaa
(3) coneprxanus cepsl u pochopa
(4) creneHn pacKUCICHUS

66) 1151 pe3uH XxapakTepHa
(1) GonbIas TPYI0EMKOCTh H3TOTOBIICHUS H3IETNI
(2) BBICOKAs 3TEKTPOMIPOBOAHOCTD
(3) BBICOKAs TEIIIOCTOWKOCTD
(4) BBICOKAS TACTUYHOCTD

67) CnoucThlii TUIACTUK Ha OCHOBE (PeHOJ0(OPMATIBICTUAHOW CMOJBI C HAMOJHHUTEIEM U3
CTEKJIOTKAHH Ha3bIBACTCS
(1) rerunakcom
(2) cTEKIIOBOJOKHUTOM
(3) TexcTonuToM
(4) cTEeKIOTEKCTOIUTOM

68) MapkupoBka anromunaus A95 o3HavaeT:
(1) coneprxanue anromunus He MeHee 99,95 %
(2) coneprxanue amromunust He MeHee 95 %
(3) npenen mpounocTH npu pactskennn He MmeHee 950 MIla
(4) conepxanue npumeceit ve 6omee 0,95 %

69) CruaBbl MEIM C OJIOBOM, QTFOMUHHEM, KDEMHUEM, OSpUIIITHEM Ha3bIBAIOTCS
(1) 6ponzamu
(2) menbxrOpamu
(3) 6ab6uTamMu
(4) natyHsiMu

70) 1151 TIOBBIMICHHS TPOYHOCTH allb(ha+0eTTa THTAHOBBIX CIUIABOB, UX MOBEPrar0T
(1) muractrueckoit aepopmanuu
(2) 3akanke u cTapeHUIO
(3) Hopmanu3zaruu
(4) oxury

71) TIpy>XHMHBI U PECCOPBI M3TOTABIUBAIOT U3 CTAIN
(1) 65
(2) 20
(3) Y12A
(4) P18



72) Ctanb Ct4 ci sBiseTcst
(1) BBICOKOKAUECTBEHHOI
(2) 0co00 BHICOKOKAaYECTBEHHOM
(3) xauecTBEeHHOI
(4) cranpio OOBIKHOBEHHOTO KayecTBa

73) Cocras cranmu 30XH3A
(1) yrepona - 0,3%, xpoma 10 1,5%, Hukens okoso 3%; cTajgbp aBTOMaTHas
(2) yrnepona - 0,3%, xpoma 10 1,5%, aHukens okoso 3%; cTaab BHICOKOKaYeCTBEHHAS
(3) yrmepona - 3%, xpoma 10 1,5%, nukens okono 3%, azora 10 1,5%
(4) yrnepona - 0,3%, xpoma o 1,5%, aukens okosno 3%, azora 10 1,5%

74) Crans IIX15CT oTHOCHTCS K
(1) mHCTpYMEHTATBHBIM
(2) moAMMITHUKOBBIM
(3) 6pICcTpOpEKYIIIIM
(4) mrraMIoBBIM

75) CrijiaBoM Ha OCHOBE aJTFOMHHHUS SBJISICTCS
() a1
(2) A995
(3 V7A
(4) BpAXK9-4

76) J151s1 M3roTOBIICHUS MOANIMITHUKOB CKOJIBKEHHST MOKHO HCIIOJIb30BaTh
(1) BunMMIIACT
(2) monmmaTHIIEH
(3) yaaponpouHbIil OTHUCTUPOI
(4) dpropornact-4

77) HamonmHUTEIEM B T€THHAKCE SIBIISICTCS
(1) xmonkoBbIE OYECHI
(2) 6ymara
(3) xmormyarobymakHasi TKaHb
(4) npeBecHast Mmyka

78) BysikaHHU3aTOPBI BBOJAT B COCTAB PE3UH IS
(1) 3ameanenHwust mporecca CTapeHust
(2) obneruenus mpoiiecca nepepaboTKH PE3UHOBOM CMeCH
(3) cHIKEHHUS] CTOMMOCTH
(4) popmupoBaHUst cETUATOM CTPYKTYPHI

79) IIporecc caMOMPOU3BOILHOIO HEOOPATUMOTO M3MEHEHHsI CBOMCTB MOJMMEpa B MPOIIECCE €ro
XPaHCHUS WK IKCILTyaTallii Ha3bIBACTCSI
(1) xoppo3ueit
(2) crapenuem
(3) nectpykuueit
(4) abmsrueit

80) I1pu yBenmuenuu conepxanus Al203 npounocts CAIT
(1) ymensbIraercs



(2) cHauamna pacteT, 3aTEM MMOHMKACTCS
(3) IMpounocts CAII He 3aBucut ot comepkanus Al203.
(4) yBenuuuBaeTcs

81) Coneprkanue yriiepoia B JETHPOBAHHBIX MPYKUHHO-PECCOPHBIX CTAISIX HE MPEBHIIIACT
(2) 0,5%
(2)0,3%
(3)0,1%
(4)0,7%

82) Conepxanue yriepoja B cranu Y8
(1) mo mMapke onpenenuTh HEIb3sI
(2) cocrasnsier okono 0,8%
(3) cocrasnster oxoo 0,08 %
(4) cocrasnster okono 1,5%

83) OCHOBHBIM JIESTUPYIOIIUM JIEMEHTOM IAPUKOIOIIIUITHUKOBBIX CTaJIel SIBISCTCS
(1) mapranen
(2) xpom
(3) Bonbhpam
(4) auxens

84) Cranu ¢ copepykaHUueM JICTUPYIOIIUX 3JIeMEHTOB MeHee 2,5 % oTHOCATCS K
(1) BBICOKO JIETUPOBAHHBIM
(2) Hu3KOIErHPOBAHHBIM
(3) nerupoBaHHBIM
(4) ¢ mo)KHO NTETUPOBAHHBIM

85) KobanbT BBOJIST B COCTAaB TBEPABIX CILIABOB
(1) m1st MOBBILICHUS TBEPOCTH
(2) B kauecTBe MIACTUYHOMN CBSI3KH
(3) st MOBBIMICHHS TETTOCTOMKOCTH
(4) st TOBBIMICHHS KAPOCTOMKOCTH

86) J{ropa’aroMUHBI - 3TO CIUIaBBI CHCTEMBI
(1) Al-Cu-Ni-Fe
(2 Al-S
(3) Al -Cu-Mg-2Zn
(4) Al - Cu- Mg

87) MenbXrop OTHOCHUTCS K CIJIaBaM CHCTEMBI
(D Cu-Zn
(2) Cu-Ni
(3) Al-Si
(4) Cu-Sn

88) OCHOBHBIMHU TIPEUMYIIIECTBAMH TUTAHOBBIX CILIABOB SBJISOTCSI
(1) BBICOKas MIIACTUYHOCTH M XOPOIIIasi 00padaThIBAEMOCTh PE3aHUEM
(2) BbIcOKas yuenpHast MPOYHOCTH M KOPPO3UOHHASI CTOWKOCTb
(3) BBICOKHE KAPOCTOMKOCTH U H3HOCOCTOMKOCTh
(4) BBICOKHE IPOYHOCTH U YAAapHAs BI3KOCTh



89) IMoAnMITHMKOBBIN CIITAB HA OCHOBE 0JI0BA MJIM CBHHIIA HA3bIBACTCS
(1) 6a66uTOM
(2) cunymurOM
(3) narynpto
(4) 6poH3zoit

90) Cranp HIX15CT" oTHOCHTCS K
(1) mrTammoBbIM
(2) 6pICcTpOpEKYIIIIM
(3) moAMUITHUKOBBIM
(4) uHCTpYyMEHTAIBHBIM

91) CuiryMuHBI - 3TO
(1) nmuTeliHble CIUIaBBI HA OCHOBE AJTFOMHHUS
(2) nedbopmupyembie CIIaBbl HA OCHOBE aJTFOMUHHUSI
(3) criTaBbI HAa OCHOBE MeJIH, JICTUPOBAHHBIC KPEMHUEM
(4) crutaBBI HA OCHOBE MEJIH, JISTHPOBAHHBIE OJIOBOM

92) JI71st N3roTOBJICHHSI HAMMIBHUKOB I[€JIECO00Pa3HO MCIOIb30BaTh CTAJb
(1) 08kn
(2) 651"
3) V12
(4) 45

93) I1pu JerupoBaHUK ATFOMHHHUS €T0 JIEKTPOIIPOBOIHOCTh
(1) u3meHsieTCS HEMOHOTOHHO
(2) ymensbIraercs
(3) He u3MeHseTcs
(4) yBennuuBaetcs

94) Hannure OyKBBI «A» B KOHIIE MAapKH 03HAYAECT, YTO CTab
(1) aBTOMaTHas
(2) comepxut azot
(3) BBICOKOTIPOUHAS
(4) BBICOKOKAUECTBCHHAS

95) dopma rpadura B BHICOKOIIPOYHOM YYT'YHE
(1) mnactunyaras
(2) mapoBugHas
(3) nenppurHas
(4) xmonbeBUaHAS

96) HenocTaTkoM miacTMacchl Kak KOHCTPYKIIHOHHOTO MaTepHaa sBIsSeTCs
(1) Hu3Kas yaenpHas IPOYHOCTh
(2) CKIIOHHOCTB K MOJI3YYECTH M CTAPECHUIO
(3) BBICOKas TEILIOMPOBOTHOCTD
(4) cnoXHOCTH U3TOTOBIICHUS H3ICIUIT

97) CrumaBoM, [Tl KOTOPOT'O MCIOIB3YETCs JIMThE IO AaBJICHUEM, SIBIISCTCS
(1) ayryn
(2) HukeneBbIit cruTaB
(3) crans



(4) anroMHHUEBBIH CIIaB

98) TepMOILIACTHYHBIE TOTUMEPBI HIMEIOT CTPYKTYPY

(1) pubpumspHYIO
(2) cheponuThyIO
(3) cetuatyio

(4) muneliny0O

99) B uyryne mapku BU 60 yriepoa HaXOauTCs B BUJIE

100)

101)

102)

103)

104)

(1) uementuTa

(2) mnactunuaroro rpagura
(3) wapoBuaHOTO TPaduTa
(4) xnmonbeBuaHOTO rpaduTa

Mapka natynu, conepxamieit 77 % memnu, 2 % xenesa u 1 % amromuHus
() JTAXK 77-1-2
(2) JTA1-K2
(3) JTAXK1-2
(4) TAT7

Cpenn HUKenepedrCcIeHHBIX CTallel NPYKUHHOM SBIIIeTCS
(1) 30XTCA
(2) 60C2A
(3) 15kn
(4 v12

Bynkanusanus - 310
(1) oxucnuTenBHAS IECTPYKIIUS MAKPOMOJIEKYJT KaydyKa
(2) B3aumoieiicTBiiE MOHOMEpPOB 1O (YHKIMOHAIBHBIM TpyNIiamM C 00pa3oBaHHEM
MaKpOMOJIEKYJT OJIUMepa M MOOOYHBIX HU3KOMOJIEKY ISIPHBIX MTPOTYKTOB
(3) peaknus coeMHEHUST MOJIEKYJI MOHOMEPA B TMOJIMMEPHYIO HIEITh
(4) peakitust «CITUBaHHSI MAKPOMOJIEKYJID» KaydyKa IMOMEPEUHBIMU CBA3IMHE

CAIl saBnsercs
(1) aHTHPUKITMOHHBIM MaTEPHAIOM Ha OCHOBE METH
(2) mucniepcHO-yIPOYHEHHBIM KOMITO3UI[HOHHBIM MATEPHAIOM Ha OCHOBE aTFOMHHUSI
(3) TepMOpeaKTHBHOM MJIACTMACCOM C MTOPOIIKOBBIM HATIOJIHUTEIIEM
(4) aHTUPPUKITMOHHBIM YyTYHOM

Besbie 4yTryHBI OTIIMYAIOTCS OT CEPBIX
(1) HaMuMeM B CTPYKTYpe XMMHYECKH CBSI3aHHOTO YIJIEPO/ia B BUJIE IEMEHTUTA
(2) beppuTHOii cTpyKTYpOIi
(3) ocHOBBI HaTMUYKEM ayCTEHUTHOU (a3bl
(4) BBICOKOI TNIACTUYHOCTBIO U BA3KOCTHIO



Kpurepuu ouenku:

[IporeHT npaBHIbLHBIX Orenka
OTBETOB HA BOIIPOCHI TECTA
< 60% O GamioB
> 60% , 10 <74 % 3 Oayuta
>74% , 10 <87 % 5,5 6auioB

>87%

8 0asu1oB
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