MuHHCTEPCTBO HAyKU U BhIciIero oopazoanus Poccuiickoit denepannu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00pa30BaATENBLHOTO YUPEXKICHUS
BBICIIETO 00pa30BaHus

«Ka3aHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTETY
(HXTU ®I'bOY BO «kKHUTVY»)

YTBEPXJIAIO
AOKYMEHT NOAMNNCAH /i 25 3
FEIPORHON MoANACHO A S5 = 3amecTuTelNs AUpeKTopa o YP
Cepruduxar: [ YAS 5 P
s e g REZ(E - = £/ —HMW. Hukudoposa

\£22 «30» mas 2022 1.

®OH/J ONEHOYHbBIX CPEJACTB
10 TUCIUTUIMHE (MOIYJIIO)

b1.0.22 «MarepuanoBeneHue»
(koI ¥ HaMMEHOBaHNE JUCIUTLTAHBI (MOIYJIs))

18.03.02 «DHepro- pecypcocoOeperarime nporecchl
B XMMHUYECKOW TEXHOJOTUU, HEDTEXUMUUN U OMOTEXHOJIOTHIY)
(K01 ¥ HANMEHOBAHHWE HATIPABIJICHHSI TIOJATOTOBKH/CTICIATILHOCTH)

MamuHsl 1 afrmnnapaTtbl XUMHUYECKUX IMMPONU3BOJICTB
(HamMeHOBaHME TPOQUIIS/HATIPABIEHHOCTH/CTICTIHATH3AIIHH )

bakamgap
KBaITU(UKAIUS

O4YHaidA, OYHO-3a04YHas
(dpopma oOyueHus)

Humxnexamck, 2022



Cocrasurenp ©OC: h&\
noreHt kadh. MAXII D N .H. Mazasiies
(TOIKHOCTB) \'fPWI/ICL) (MU.0. damuus)

®OC paccmoTpeH u o00peHa Ha 3aceganuu kapeapsr MAXII
npotokon Ne_8 ot «12» anpens 2022 r.

3aBenyrommii kaheapon W.H. Manplie
M.0. dammms)

DKcnepT:

)

Pykosoanrens OOII, Mansimes M.H., nonenr kadh. MAXIT HXTU

d.N.0., JIOJKHOCTh, OpraHU3aIus,



IlepevyeHb KOMIIETEHUUH ¢ YKA3aHUEM 3TANOB UX (DOPMUPOBAHUSA

OIIK-2 Crnioco0eH HCToIb30BaTh MaTeMaTHueckue, pusndeckue, GU3NKO-XUMUYECKUE, XUMUYECKUE METOIbI JIsI
pelieHus 3a1a4 NpoecCUuOHAIBHOM 1EITENbHOCTH

OIIK-2.1  3naer maTtemaTu4eckue, pusndeckue, PU3NKO-XUMHUCCKHIE, XUMUIECKIE METOIBI JIJISl PEeIICHUS 3a1a9
poQeCCHOHATBHOM ESITEIHPHOCTH

OI1IK-2.2 YMeeT ucrnonp3oBaTh MaTeMaTU4Yeckue, pusnyeckue, PU3NKO-XUMHUUECKUE, XUMUYECKHUE METOIBI TS
perieHus 3a1a4d mpodeCcCuoOHaTIbHON IeSITEIHPHOCTH

OIIK-2.3  Brmageer MaTeMaTHYCCKUMU, PU3NICCKUMU, PUZUKO-XUMHUICCKIMH, XUMUICCKUMHU METOJAMH IS
perieHus 3a1a4d npodeCcCuoOHaTbLHON NI TEIHbHOCTH

Oransl GOpMHUPOBAHUS KOMIIETEHIIUN
WHaekc (yka3zatb Bce Tembl u3 PI1J])
KOMIIETEHITUHT HanmMeHoBaHME OLIEHOYHOTO CPEICTBA
JIaGopaTopHsble KypcoBoii npoekt
Jlexuuu
3aHATUSA (pabora)
Tema 1, Tema 2 Tema 1, Tema 2 KowcrnekT siekuui, oT4eT 1o
OIlK-2.1 Tema 3, Tema 4 Tema 3, Tema 4 He nperycmoTpens! nabopatopHoit pabote, Pedepar,
Tema 5’ ’ Tema 5’ ’ CoOecenoBanue, KOHTpOJIbHAS padoTa,
9K3aMEH
Tema 1, Tema 2, Tema 1, Tema 2, KoHcrexT jiekimii, 0T4eT 1o
OIIK2.2 Tema 3, Tema 4, Tema 3, Tema 4, He npenycmoTrpensl naboparopHoii pabore, Keiic-3anaua,
Tema 5 Tema 5 9K3aMCH
Tema 1, Tema 2, Tema 1, Tema 2, KoHcrekT nekuuid, oT4er 1no
OIlK-2.3 Tema 3, Tema 4, Tema 3, Tema 4, He npenycMoTpensl naboparopHoit pabote, TectupoBanue,
Tema 5 Tema 5 9K3aMCH




HepequL OLCHOYHBIX CPECACTB AJIA OLHCHKHU (l'[pOMe)KyTO‘IHaH arrecranus

— JK3aMeH)
Hazssanue Kon-Bo Min, éanoe Max, éanoe
(6a3zoevlit ypoeens) (noevluieHHbLIL YPO6EHD)
Jlexiuun 9 9 9
JlaGopaTopHbIie paboThI 4 12 12
Pedeparsr 1 3 8
Co0OecenoBanue 1 3 7
TecTbl 1 3 8
KontponbHas padota 1 3 8
Keiic-3anaua 1 3 8
DK3aMeH 1 24 40
Htoro 60 100




IIkaJsa oneHNBaHUA

Mudposoe
BbIpaskeHue

Bripaxenue B
fasax:

CioBecHoe
BBIpPa:KeHHe

KpuTepun oneHKN HHAUKATOPOB AOCTHKEHHUs TPH (popMe KOHTPOJIA:

IK3aMCH

87 -100

OTianyHO

O1neHKa «OTJINYHOY» BBICTaBJIAETCS CTYIEHTY, €CIM TEOPETHUYECKOE COAEP)KaHHE Kypca OCBOCHO IOJIHOCTEIO,
0e3 mpoOenoB; HCUEpNbIBAIOLIE, IMOCIEIOBATENbHO, YETKO M JIOTHYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJIHO CHpaBJIAeTCs C 3ajadyaMu, BONIPOCAMU M JPYTMMH BHJAMH NIPUMEHEHMs 3HAHHMMH; MCIONB3YeT B
OTBETE IOMOJIHUTENBHBIN MaTepHall Bce MPEAyCMOTPEHHBIE IPOrpaMMON 3aaHHs BBIOIHEHBI, KAYECTBO UX
BBITIOJTHEHHSI OLIEHEHO YUCIIOM 0aslioB, OJM3KUM K MakCUMaIbHOMY; aHAJTH3UPYET MONTyUYeHHbBIC PEe3YIbTaThl;
MIPOSIBIISIET CAMOCTOSITEILHOCTD NP BBITTOJIHEHUH 33/1aHUI

74 - 86

Xopo1o

OneHka «XOpOIIO» BBICTABISETCS CTYINEHTY, €CIH TEOPETHYECKOE COAEpMKAHME Kypca OCBOCHO IOJHOCTHIO,
HEOOXOUMEBIE MPAKTUYECKHUE KOMIIETEHIIUH B OCHOBHOM C()OPMHUPOBAHBI, BCE MPEyCMOTPEHHBIE TIPOTPAMMOI
o0yueHus: yueOHbIC 3aJjaHUsI BHIIIOJHEHBI, KAYECTBO MX BBIITOJHEHHUSI JOCTaTOYHO BbICOKOE. CTYACHT TBEPHO
3HAaeT MaTepHuall, FPaMOTHO U IO CYHIECTBY M3JIaraeT e€ro, He JOIyCKas CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE
Ha BOIIPOC.

60 - 73

VY noBnersopu
TEIBLHO

O1neHKa «yZOBJIETBOPUTEIBHO» BBICTABISIETCA CTYICHTY, €CIIM TEOPETHUYECKOE COACp)KaHHE Kypca OCBOCHO
YaCTUYHO, HO MPOOEIbl HE HOCAT CYILECTBEHHOI'O XapakTepa, OOJMBIINHCTBO MPEIyCMOTPEHHBIX MIPOrPaMMOn
3aJ]aHUI BBIMOJIHEHO, HO B HUX MMEIOTCS OMIMOKH, MPH OTBETE Ha MOCTaBJIEHHBIN BOMPOC CTYIEHT JOMYyCKaeT
HETOYHOCTH, HEJOCTATOYHO IpaBUJIbHbIE (OPMYJUPOBKH, HAONIOJAIOTCS HApPYLICHHS JIOTHYECKOH
N0CJIE0BATEILHOCTH B U3JIOKEHHH IPOrPaMMHOI0 MaTepHraa.

Huoxe 60

Heynosinerso
PHUTEIBHO

OrneHKa «HEYIOBJIETBOPUTENBHO» BBICTABISAETCS CTYAEHTY, €CIM OH HE 3HaeT 3HAYUTENbHON YacTH
NPOrpaMMHOI0 Marepualla, JOMYCKaeT CYLIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyIHEHUSIMH
BBITIOJTHSIET TPAKTHYECKHE pPa0OTHl, HEOOXOAUMBIE TPAKTHYECKHE KOMIIETEHIIMH He C(HOPMHUPOBaHbI,
OOJIBIIMHCTBO TMPEyCMOTPEHHBIX MporpaMMol oOyueHHs Y4eOHBIX 3a/laHHi He BBITIOJIHEHO, KayecTBO HX
BBINOJIHEHHS] OLIEHEHO YKCIIOM 0aJIIOB, ONM3KHM K MUHUMAJIbHOMY




KpaTKaﬂ XaPaKTEePUCTHKA OLICHOYHBIX CPEACTBA

Ne Haumenoeanue Kpamkasn xapakmepucmuka oyeHo4H020 cpedCmea Ilpeocmasnenue
n/n | ouenounozo cpeocmea O0UEHOUHO020 cpedcmea 6
donoe
IIpakTHdeckoe 3aHsTHE B xoze mpakTnieckux paboT CTYACHTHI OBIIAIEBAIOT TeMBl IPaKTHYECKUX
YMEHUSIMH TI0JIb30BaThCs pa00TaTh C HOPMATUBHBIMHU 3aHATH; KOHTPOJIbHBIE
JOKyMEHTaMH U HHCTPYKTHBHBIMH MaTepUalaMy, BOIIPOCHI U 3aJIaHuUsI 110
CIPaBOYHHKAMH, COCTABJIATh TEXHUUYECKYIO JOKYMEHTAINIO; | TE€ME IPAKTHIECKOTO
BBINOJHATH YEPTEXKH, CXEMBI, TAOJIHIIBI, PELIaTh PA3HOTO POJia | 3aHATHS
3a7a4M, J1eNaTh BBIYUCICHHS, OTPEACIISTh XapaKTEPHCTHKH
pa3IMYHBIX BELIECTB, 00BEKTOB, sBIeHUH. Llenn
MIPAaKTHYECKUX 3aHITUI 3aKIIF0YaETCs B BBIPAOOTKE y
CTYZICHTOB HaBBIKOB IIPIMEHEHUS MTOYIEHHbBIX 3HAHUH AT
peLIeHus MPaKTHYECKUX 33a4 B IPOLECCE COBMECTHON
JICIATEIbHOCTH C TIPETI0 IaBaTEIISIMH.
Kelic-3anaga [IpobnemHOE 3amanme, B KOTOPOM 00ydaromemMycs 3amgaHust A7l pEIICHUS
MIPEAJIaraloT OCMBICIHUTh pealbHYI0 IPO(hecCHOHAIBHO- Keifc-3aaun
OPUEHTUPOBAHHYIO CUTYAIIMIO, HEOOXOIUMYIO JIJISl pEeIICHUS
JAHHOH 1TPpOOIeMBI.
Kontponbnas pabora CpezcTBO POBEPKH YMEHHUI IPUMEHSTH MOJTyYeHHbIC 3HaHUsI | KOMITIEKT KOHTPOIBHBIX
JUIsL peLlieHus 3a]a4 OTPEJIeNICHHOT0 THIIA IO TeME WIIN 3aJ]aHuii 10 BapHaHTaM
paszeiny.
6 |Pacuerno-rpadudeckas CpezncTBo IPOBEPKH YMEHUH MPUMEHSTH MOJy4YeHHbIe 3HaHus | KoMIuiekt 3apanuii amst
pabora TI0 3apaHee ONpE/IeICHHOW METOIUKE ISl PEIICHNUS 3a/1a4 MM | BBIIIOJIHEHUS pacyeTHO-
3aJJaHUH 10 MOJTYJIIO WIIM TUCHIHUILIMHE B LIEJIOM. rpaduaeckoi paboTh
7 |Pedepar [IpoxyKkT caMoCTOsTENbHOM pabOTHI CTYICHTA, Tewmsl pedepaToB
TIPEACTABILIIONNH cOO0H KpaTKOE M3JI0KEHUE B MIMCBMEHHOM
BHJIE NOJIYyYEHHBIX PE3YyJIbTaTOB TEOPETUUECKOTO aHAIN3a
onpeieNIeHHOM HayuyHOH (yueOHO-HUCCIeI0OBaTEIbCKON) TEMBI,
TZIe aBTOP PACKPBIBAET CYTh UCCIEyeMOH ITpoOIeMBbl,
IIPUBOJMT PA3JINUHbIC TOUKH 3PCHUS
8 |CobecenoBanue CpezncTBO KOHTPOJISI, OPraHU30BaHHOE KaK ClieHalbHasl Bomnpocsl 1o
Oecena rmpernoaBaTessi ¢ 00y4JarolMCsl Ha TEMbI, CBI3aHHBIC | TeMaM/pasjienam
C M3y4aeMoOH TUCHUIUTMHON, U PACCUMTAHHOE HA BBISICHEHHE | TMCLUITIHHBI
o0bpemMa 3HaHUI 00yYaroMIeToCs MO ONpeAeIECHHOMY pa3ieny,
Teme, mpobiemMe U T.IL.
9 |Tect CucteMa CTaHIapTU3UPOBAHHBIX 3aIaHHH, TTO3BOJISIONIAS @DOH/J| TECTOBBIX 3aJaHUI1

aBTOMATH3HPOBATh MPOLEYyPY U3MEPEHHs YPOBHS 3HaHUH 1
yMeHHH 00ydaromerocs.




MuHKHCTEPCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit @eneparuu
HuxHekaMCKui XMMUKO-TEXHOJIOTHYECKUN MHCTUTYT ((puiura)
benepanbHOrO TOCYJaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIETO 00Opa30BaHus
«Ka3zaHCcKkuil HallMOHAIBHBIN UCCIEN0BATEIBLCKUN TEXHOJIOTMYECKU YHUBEPCUTET

@Daxynremem___MexaHUYECKUN

Kagheopa__Maimn u annapatoB XMMHUYECKUX TPOU3BOCTB

Hampasnenne mnonroroBku_18.03.02 «3DHepro- u pecypcocOeperaronme mporeccsl B

XUMHUYECKON TEXHOJIOTUH, OMOTEXHOJIOTUH U HEPTEXUMUM))

(K00 u HauMeHoB8aHue)

[Ipoduns/mporpamMmma:__ «MalIiHbI ¥ annapaThl XUMUYECKUX MMPOU3BOJICTBY
(Haumenosanue)

1St 00ydaroMMXcs NPeayCMOTPEHO TPOBEICHNE Ta00PAaTOPHBIX 3aHATHH.

JIaGopaTopHbIE 3aHATHS MO TUCIUILTHHE TIPOBOJISATCS B CIEIHATBHO 000PYAOBaHHBIX
nabopaTopusix C€ TNPUMEHEHHEM HEOOXOJUMBIX CpeICTB OOydeHHs: JabopaTopHOTro
o0opynoBaHHs, 00pa3IoB U MCCIIEOBaHUM, METOINYECKUX mocoouid. Llens mpoBexeHus
71a00paToOpHBIX paboT - MPAKTUYECKOE OCBOCHUE TEOPETUUYECKUX ITOJIOKEHHUH JEKIIMOHHOTO
MaTepuana, a TakkKe BBIPa0OTKAa CTYIACHTaMH OIPEIEICHHBIX YMEHUH W HaBBIKOB
CaMOCTOSITETBHOTO SKCIIEPUMEHTHPOBAHUSI.

JlaGoparopHast padora Nel.

Mukpockonuueckutl Memoo aHaiu3a Memailos U Cniagoe.
(mema nabopamopnoii pabomoi)

1) npuBOASTCS W TOSCHSIOTCS TEOPETHUCCKUE acCIEeKThl, PACKPBIBAIOIINE CYTh
n1abopaToOpHOM paboTHI;

2) maetcs mpuMep, PELICHUS 3a/1a41, aHAJIOTUYHOM 3aj1a4e, TIOCTABICHHO B
naboparopHoi pabdoTe;

3) NpUBOAATCSA METOAMYECKUE YKa3aHUS JJIs BBITIOJIHCHUS JIAOOPATOPHOi paboTHI;

4) mpenyaraercsi MpUMEpHasi CTPYKTypa OTdYeTa 1o JIabopaTopHOit padore;

5) NpuBOAATCSA KOHTPOJIbHBIC BOMPOCHI K 3alIUTE OTYETA O padoTe.

JlabopaTopHas paGora Ne2.

TGQU@OCmb mMemalyloe U Cniaeoe npu DCIS’JZMUHOZ/? 061761607’1’21('6.
(mema nabopamopnoi pabomoi)

1) mnpuBOAATCA ¥ TOSCHAIOTCS TEOPETUYECKHE aCIEKThl, PACKPHIBAIOIINE CYTh
n1abopaTopHOM paboTHI;

2) maetcs mpuMep, PELICHHUs 3a/1a41, aHAJIOTUYHOM 3aj1a4e, TIOCTABICHHO B
nabopaTopHOH padore;

3) IPUBOASTCS METOUYECKUE YKA3aHHS JJIsl BRITIOJTHEHUS 1a00paTopHOid paboTh;

4) mpensaraeTcsi MpUMEpHasi CTPYKTypa OTueTa 1o JIabopaTopHOii pabore;

5) NpUBOASTCS KOHTPOJIBHBIE BOMPOCHI K 3allIUTE OTYETA IO padoTe.

JlabopaTopHnas pabora Ne3.



Ilocmpoenue OuaepaMMbl COCMIOARUA CNJIAB06 YEPHBLIX U UBEMHbBIX MemaJjlioe.

(mema nrabopamopnoil pabomot)

1) mnpuBOAATCS ¥ TOSCHSIOTCS TEOPETHYSCKHE AaCIEKTHI,

1abopaTOpHOM pabOTHI;

pacKpbIBaIOIINE

2) JacTCA IIPUMCP, PCHICHUA 3aa4H, aQHAJIOTUYHOU 3aJa4dc, MMOCTaBJICHHOU B

nabopaTopHoii padore;

3) IPUBOASTCS METOUYCCKUE YKA3aHHS JJIsl BRITIOJTHEHUS 1a00paTopHO paboTH;
4) mpeasaraeTcs MpUMEpHast CTPYKTypa OTdYeTa 1o JIabopaTopHOii pabore;
5) NpUBOASTCS KOHTPOJIBHBIE BOMPOCHI K 3allIUTE OTYETA IO padoTe.

JlabopaTopHas padora Ne4.

Dopmuposanue demaieli u3 NOAUMEPO8 MemoOOM UMb U ONPEOeaeHUe UX C80UCE.

(mema nabopamopHoi pabomut)

1) mnpuBOIATCS ¥ TOSCHSIOTCS TEOPETHYSCKHE AaCIEKTHI,

1a00paTOPHOM PabOTHI;

pacKpbIBaIOIINE

2) JacTCA IIPUMCEP, PCHICHUA 3aa4H, aHAJIOTUYHOM 3aJa4dc, MMOCTaBJIICHHON B

nabopaTopHoii padore;

3) MPUBOJATCS METOIUYECKUE YKA3aHUSI JJIs1 BHITIOJHEHUS Ta00paTOpHOM paboTh;
4) mpejytaraeTcs IpUMEpHast CTPYKTypa OT4eTa 110 JIabopaTopHoii paboTe;
5) NpUBOASTCS KOHTPOJIBHBIC BOMPOCHI K 3allIUTE OTYETA IO padoTe.

Kpurepun oueHku 1a00paTopHbIX padoT

CyTh

CyTh

[Ipu moaroroBke Kk mnaboparopHOi paboTe MO JUCHUIUIMHE «MaTepuaaoBeeHne»
CTYJIEHT JOJKEH BBIIOJIHUTH CIEAYIOLINE BUbI paboT:

MunuManbHbId | MakcuMaJIbHBIA
Buael pador
oaJ 0aJsn

CamocTosTrenpHas mpopadboTKa
TEOPETUYECKOTO MaTepuraia K 1abopaTopHOM 0,4 0,6
pabote
O3HaKOMIIEHHE C YCTAaHOBKOM, TpUOOpOM,
METOJIMKON BBITIOTHEHUS J1a00paTOPHOI 0,4 0,6
paboThI
BrinonHenne He00X0AMMOTO SKCIIEPUMEHTA 0,4 0,6
OO6paboTka pe3ynbTaTOB UCCIEIOBAHUSA, 04 0.6
NOCTPOCHUE rPaPUKOB ’ ’
AHanu3 pe3yabTaTOB UCCIICIOBAHUS U BBIBOJI 0.4 0.6
o pabote ’ ’

UTOIoO : 2 3

Taxum obpazom, kaxkaast 1aboparopHasi paboTa OLEeHUBaeTCI MUHUMYM B 2 Oaiia,
MakcuMmyM B 3 Oasuia. [lociie BbIoSHEHUS BceX pabOT pacCUUTHIBAETCS UTOTOBBIN Oat
II0JIAaHHOMY OLIEHOYHOMY CPEJICTBY, KaK CyMMa 10 BCEM JIa0OpaTOPHBIM padoTaMm.
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HwxHekaMCKUli XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((uiinan)
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Cemectp 3
YTBEPXJIAIO

3aB. kadeapoit ?F N.H. MagpiieB

« 12 » anpenst 2022 1.

3agaHnA K DK3aMEeHAIIMOHHBLIM OWJIeTaM

1. Kpucrammueckue pemeTku. [lapaMmeTpbl KpUCTaUIMYECKUX PEHIETOK. (TIEPHOL,
KOOP/AMHAIIMOHHOE YUCIIO U JIp.)

2. JleeKThI KPHCTAITMYECKOTO CTPOCHHUS.

3. SIBnenne mommmopdu3Ma, aHH30TPOTIHH.

4. Kpucrannuzanus. CTpoeHHEe METaUINYECKOT0 CIUTKA. J{eHApuTHI.

5. Ynopyras u miactuueckast nedopmanus. MexaHu3Mbl I1acTUYecKoi nedopmanin (CKOJIbKEHHE,
nBoMHUKOBaHUE). Hakern.

6. Bo3Bpar, pekpuctayumsanus. XonoaHas U ropsyas aegopmarus.

7. OBTEeKTHKA, (haza, TBepaas ¢asa.

8. IlpaBmiio a3 u OTpe3KOB.

9. TBepmOCTB, MPOYHOCTH, BSI3KOCTh, BRBIHOCIHBOCTH, YCTATOCTh. CXEMBI OMPeIeTICHHS
NIEPEYUCIIEHHBIX CBOMCTB.

10. JIukBHTyC, COTUTYC.

11. ®epput, ayCTEeHUT, NEPIUT, IEMEHTHT, JIe1eOYPHT.

12. lleMEeHTHUT NIEPBUYHBII, BTOPUYHBINA, TPETUIHBIH.

13. IlpeBpareHust, IPOUCXOIAIINE IPH TEMIIEpaTypax: 727°C,1147°C, 1499°C.

14. TpeBpatieHusi, IPOUCXOAIINE PH HArpeBe 10 Aci, Acs, Acr.

15. JToaBTE€KTOMIHBIE, SBTEKTOUTHBIC U 3a9BTEKTOUAHBIE CTaH. X cocTaB CTPYKTYpHI.
16. ®a3sbI B cucTeme xene3o — yriaepoa. VX TUIbI KpUCTAUIMYECKUX PEIIETOK.

17. TlpeBpatieHus, TPOUCXOIAIINE MEKTY JTHHUIAMU A U Acs, Aot 1 Acr

18. BricokoTeMIiepaTypHblii 1 HU3KOTEMITEpaTypHbIi nene0yput. Ctpoenue. OTingws.



19. benwrid, cepsrii uyryH. CTpyKTypa.

20. OTnYUTEeNbHBIN MPU3HAK CePBIX, KOBKUX, BRICOKOMPOYHBIX YyT'yHOB. CTpyKTypa. MapKkupoBKa.
21. Ilepnut, copOuT, TpoocTuT. OTINYHE.

22. O1xur, HopManu3alus, 3aKajika, oTimyck. TexHonorust nposeaenus. Haznauenue.

23. Buabl omxura, 3akainku, otiycka. TexHonorus npoBefeHus, Ha3HaueHue. CTpykTypa,
00pa3yrommascs mocjae 3TUX BUI0B 00pabOTKH.

24. Huskuii, cpenHuid, BICOKUM oTnyck. Haznauenue. Ctpykrypa. st kakux crajiei, neranei
MPUMEHSIOT.

25. 3aKaaMBaeMOCTh, MPOKATHBACMOCTb.

26. Kputnueckas TemmepaTtypa 3aKaiku.

27. Bpibop TeMiiepaTypsl 3aKaiKy ISl JOIBTEKTOUIHOM, SBTEKTOMIHON 1 3a3BTEKTOMTHON CTAJIH.
28. BiusiHue nieperpeBa, HeI0rpeBa PH 3aKaJIKe Ha CTPYKTYPY U CBOMCTBA CTaJCH.

29. YiydiieHue cTaiy.

30. HazHauenne 00pabOTKH X0JIOAOM 3a3BTEKTOMTHOM CTAJIU TIOCIIC 3aKaJIKH.

31. CrapeHue UCKYCCTBEHHOE U €CTECTBEHHOE.

32. Xumuko — tepmudeckas oopadorka (XTO). Buast XTO. LiemenTanusi, a30THpOBaHUE.

0 o
Hurpouementanus. Texuomnorus nposeaenus ({ Ct ), LeNb, Ha3HaueHue. Mapku craieid,

IPUMEHSEMBIX JJIS TaHHBIX IPOLIECCOB.
33. MapreHncurt. Ero cBoiicTBa, KpUCTaNIM4YeCcKas peIIeTKa.

34. XKapocToiKoCTh, )KapOnpOYHOCTh, KOPPO3UOHHASI CTOUKOCTD, BUABI KOPPO3HUH.

35. XKapocroiikue, xaponpoyHble, KOPPOSHOHHOCTOWKHE CTAJIH.

36. Packucnenne cramu. Kimaccudukarus craneit mo pacKUCICHHUIO.

37. YMeTp HanmcaTh U pacu@poBaTh MapKy CTaIH.

38. Knaccuduxanus crasuei no ka4ecTBy, XUMUYECKOMY COCTaBY.

39. Uro o3HauaeT OykBa A B KOHIIE MapKH, B Hayaje, B CepeIuHE.

40. Yay4maemble cTanu, NpyKUHHbIE, IEMEHTYEMbIe, IIapUKONOAIIMITHUKOBBIE, OBICTPOPEXKYIIHE,
aBTOMaTHbIE. MapKHupoOBKa.

41. TBepasie criaBbl. MapKupoBKa.

42. lHcTpyMeHTanbHble cTanu. MapKUpoBKa.

43. JIatynb, OpoH3a, TIOpaTIOMUH, CHITyMUH. MapkupoBka. CocTas.

44. BbICOKOIIPOYHbIE aJIFOMUHHEBbIE CIIJIABBI.

45. ITnactmaccel. Kimaccudukarus mo CTpykType.

46. TepMmormIaCTUYHBIE, TEPMOPEAKTUBHBIE TTOJIMUMEPHI.

47. CocraB minactmacc. HazHaueHre KOMIIOHEHTOB.

48. Pe3unsl. Ctpoenue, coctaB. Knaccudukanus B 3aBUCHMOCTH OT CTOMKOCTH K CTapEHUIO.
49. I'eTnHAKC, TEKCTOJIUT.

50. Komno3unmonnsie Mmarepuainbl. Kiaccudukanys B 3aBUCHMOCTH OT BHJ1a HATTOJTHUTEISL.
51. Marepuaiibl ¢ 0cOOBIMH 3JEKTPUUECKUMHU CBOMCTBaMU. [IpoBOTHUKH, TOTYTIPOBOHUKH,
JTURJIEKTPUKU. XapaKTepUCTHKA CBOWCTB, 00J1aCTH MPUMEHEHHUS.

52. MeTabl BBICOKOM TPOBOIUMOCTH.

53. CBepXmpOBOAHUKH, IPHOTPOBOTHUKH.

54. KoHTaKTHBIE MaTepHaIbI.

55. CruaBbl € MOBBIIIEHHBIM AJIEKTPOCOIIPOTUBICHUEM.

56. MarHuTOMATKHE U MarHUTOTBEpible MaTepuaiibl. CBOMCTBA, 007IaCTH IPUMEHEHUS.



Kpurtepuu oueHKku o 1McuIvInHe B 0aj1ax

CTyzneHT JoIycKaeTcs K dK3aMEeHy 110 JUCLUIUIMHE B CIIy4ac BBIIIOJIHEHUS UM
y4eOHOro IjiaHa MO JUCIMIUIMHE: BBIMOJTHEHUS WU 3allUThl JabOpaTOpHBIX padoT,
BBIIIOJIHEHHSI TECTOBBIX 3a/IaHU, BBIOJIHEHUS KOHTPOJBHOM padoTel. B ciydae
33JI0JDKEHHOCTH WJIM  MPONYCKOB CTYACHT OTpalaThIBAET
MPEUIOKEHHOW  IIperojaBaTesieM

Hajauuusl  y4eOHOMI
COOTBETCTBYIOLLIME

3aHATHS B dopme,

Ipe/ICTaBIEHHOM B paboyeil mporpaMMe JUCIUTIINHBI.

OIIeHI/IBaHI/Ie CTYACHTA HA 9K3aMCHE

Ha »K3ameHe CTyleHTY mnpenjiaraetcsa OWIET, COCTOSIIHA U3 ABYX
TEOPETUUYECKUX BOMPOCOB. Ilocie oTBeTa Ha KaXKIbIii BOIPOC CTYJAEHTY MOTYT
OBITH 3aJ]aHBI JIOTIOJTHUTEIbHBIC YTOUHSIOIINE BOMPOCH], TPEOYIOIINE KPaTKOTO
oTBeTa. JlOMOJHUTENIBHBIE BOMPOCH, KaK MPaBUJIO, 3aJal0TCS IPU HEMOJHOM
OTBETE U HY>KHBI JIJIs1 00Jiee aICKBAaTHOTO OLICHUBAHUS 3HAHUH.

HroroBas arrecranus Ha 3k3ameHe — makcumym 40 6amioB. Utorosas
aTTecTalls Ha K3aMEeHe HauuMHaeTcs ¢ 24 0amioB (CTyAEHTHI MOTYT HAaOpaTh Ha
sk3amene 24 — 40 GamwroB). CTyaeHT, MOJYyYMBIIMA Ha JK3aMeHE MeHee 24
0aJJIOB, CYUTAETCS HE CIABIIMM MPEAMET - BHE 3aBUCHUMOCTH OT CyMMBbI OQJLJIOB.

Bun MunumanbHOE KOMuecTBO 0amioB | MakcuMaabHOE KOJTHYECTBO 0aioB

3a/laHusl | ¥ KPUTEPUM MHHUMAJILHOHN OIEHKH | W KPUTEPHH MaKCUMAJIBHON OIICHKH
12 Gannos 20 6amnoB
[IpencraBnen ocHoBHOM MaTtepuan | [lomHO packpsITo cofepkanue
TEOPETUYECKOro OnieTa. 3amucanbl | TEOPETUUECKOTo Borpoca. JlaHbl
OTpe/ieNIeHUs U 3aKOHbI. MIMeroTcss | ueTkue onpeeieHus,

HepBblit | gexoropbie oMmMOKH B chopMyIHpPOBaHBI OCHOBHBIC

BONpPOC dbopmynupoBkax. C MOMOIIBIO 3aBUCUMOCTH U CJICICTBUS U3 HUX.
NIPEeTo1aBaTeNs JaHbl OTBETHI HA [TpuBeACHBI MOSCHSIOIINE TPUMEPHI.
JTOTIOTHUTEIIbHBIE YTOUHSIOIINE Cnenanbl BBIBOJIBI. JlaHBI OTBETHI HA
BOMPOCHI 10 MaTepuaity ouiera. BCE JIOTIOJTHUTEIbHBIE BOMIPOCHI TIO

MaTepuany OuieTa.

12 6annos 20 6amnoB
[IpencraBien ocHOBHOM matepuail | [1oaHO packpbITo copepxkaHue
TEeOpeTUYecKoro Ousera. 3anucansl | Bonpoca. JlaHbl ueTkue

Bropoii | OMPE/ICTIEHUS 1 3aKOHBI. Nwmetotes | onpenenenusi, chopMyTHpPOBaHBI

BOTIPOC HEKOTOpBIEC ONIMOKH B 3aKOHBI U CIIEACTBUS U3 HUX.
dbopmymnupoBkax. C TOMOUIbIO [TpuBeACHBI MOSCHSOIINE TPUMEPHI.
npernojaBaTesist JaHbl OTBETHI Ha CnenaHbl BBIBOJIBI. JlaHBI OTBETHI Ha
JIOTIOTHUTEIIbHBIC YTOUHSIOIINE BCE JIOTIOJTHUTEILHBIE BOMIPOCHI TIO
BOIIPOCHI 110 MaTepHay OuieTa. MaTepuany Ouiera.
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Cemectp 3

3ajaHus K KOHTPOJbHOM padoTe nmo Teme 2: «CTpoeHHe U CBOMCTBA METAJJIOB U
CILIABOB)»

Bapuant 1. Omnpepenure temiepaTypbl NpEBpaIleHU CIUIaBa CHUCTEMBI Melb-
HUKEJIb:

BapuaHT 1) 5% Ni, 95% Cu;

Bapuant 2) 40% Ni, 60% Cu.

Jlyist aTOM 11eTu BhIYepTUTE B MaciiTade quarpammy coctossaust Cu-Ni, moctpoiTe
KpUBbIE OXJaxJeHus cruiaBa. OOBICHUTH XOJ MOJYYEHHBIX KPHUBBIX U YKAKUTE, KaKue
IIPOLIECCHI, MPOUCXOMSAIINE B OTHUX CIUIABAX, XapaKTepU3YHOT OTACIBbHBIE YYaCTKH
KpuBbIX. OnpeennTe TeMIepaTypsl IJIABJICHUS CIUIABA.

Bapuantr 2. AJNIOMUHEBOKPEMHHUCTBIE CIUIaBbl  OINPEJCIEHHOTO  COCTaBa,
Ha3blBa€Mbl€ CUJIyMHMHAaMH, HMMEIOT XOpOIIME JUTEHHblEe cBoWcTBa. WM3-3a Mmanou
IUIOTHOCTH U yJIOBJIETBOPUTENBHBIX MEXAHUUECKUX CBOMCTB OHU IIMPOKO MCIOJIB3YIOTCS
B IPOMBIIUIEHHOCTH JJIs Pa3HOOOpa3HbIX JMUTHIX Jerane. Ha ocHoBaHum anHanuza
auarpammel coctostaust Al-Si paccMoTpuTe mporiecchl MPEeBPaIICHU B CIUTaBax ¢

BapuaHT 1) 5% Si;

BapuaHT 2) 20% Si.

Jlnst 5TOi Lenu BelUEpTUTE B MaciiTade auarpammy coctosinus Al-Si, moctpoiite
KpPUBBIE OXJIAXACHUS CILIaBa.

Bapuant 3. Bo MHOrue TUTaHOBBIE CIUIaBbl BBOJSAT MAapraHel Mjs YJIy4dIlEHHUS
MEXaHMYECKHX CBOMCTB, OCOOEHHO ropsiueil miacTuuHOCTH (KoBKocTH). Ha ocHOBanuu
JrarpaMMbl cocTostHus 11— Mn ompenenuTe TemMepaTypsl IPeBpaIieHus CIijiaBa:

BapuanT 1) 20% Mn, 80% Ti;

Bapuant 2) 23% Mn, 77% Ti.

Jlnst 5TO# 1enu BeluepTUTE B MacuiTade nuarpaMmy coctosiHusa Ti-Mn, noctpoiite
KpHUBBIE OXJaXICHHs cruiaBa. OOBSICHUTE XOJ MOJYYEHHBIX KPUBBIX U YKKHUTE, KaKHUe



IPOLIECCHI, TPOUCXOAIINE B ITUX CIIABAX, XapaKTEPU3YIOT OTAEIIbHBIE YYACTKU
KpuBbIX. OnpeieInTe TeMIepaTypsl IJIaBJICHUS CIUIAaBa.

BapuanT 4. Jl511 IpoBOJIOKH U JICHTHI, CITYXaIlel 3JIeMEHTaMU COMTPOTUBIICHUS BO
MHOTHX HarpeBaTeNIbHbIX MPUOOpax M Ieyax, UCHOJb3YIOT CIUIABBI CUCTEMBI HUKEIb —
XpoM (HuXpom), paboyas Temneparypa kotopsix mMeHee 1200°C. JlerupoBaHue XpoMoM
o0OecreynBaeT BBICOKOE JJIEKTPOCOMPOTUBICHHE M 3KapocTOMKOcTh. Ha ocHoBaHuu
nuarpammel coctostHust Cr-Ni onpenenute $a3oBbiii coctaB cruiaBa ¢ 30% Hukens u 70%
xpoma npu 1500°C u xonnuectBeHHOE cooTHOoUEeHUe (a3 mpu 800°C.

Bapuant 5. Bo MHOrMe THUTaHOBBIE CIUIaBBI BBOJSAT MapraHel ISl YIydIleHUs
MEXaHUYECKUX CBOMCTB, OCOOCHHO Topsiuei IuiacTUYHOCTHU (KOBKOCTH). Ha ocHoBanuu
muarpammel Ti-Mn onpenenute (a3oBbiii coctas ciuiaBa ¢ 2% mapranua 1 98% turana
npu 600°C u konuyecTBeHHOE cooTHOIIeHue (a3 mpu 400°C.

Bapmant 6. ANOMHHHEBOKPEMHHCTBIC CIUIaBBI  OMPEICICHHOTO COCTaBa,
Ha3bIBa€Mbl€ CUJIyMHMHAMH, HMMEIOT XOpOIUME JHUTEHHbIE cBoWcTBa. M3-3a Mmanou
IUIOTHOCTH M yJIOBJIETBOPUTEIHHBIX MEXaHHUYECKIX CBOWCTB OHU IIMPOKO MCIIOIB3YIOTCS
B IIPOMBIIIJIEHHOCTH JUIsl pa3HOOOpa3HbIX JUTHIX Aeranedl. Ha ocHoBaHMM auarpamMmbl
coctostHust Al-Si onpenenute ¢azoBbiii coctaB cmiasa ¢ 40% Si u 60% Al mpu 300°C u
KOJIMUeCTBEHHOE cooTHomeHue ¢a3z mpu 700°C.

Bapuant 7

1. C nmnomompl AWarpaMMbl COCTOSIHHSI  KEJIE30-IIEMEHTUT  OMPEIeIIUTe
KPUTUYECKUE TOUKH Ac;, Acs Al cTaneil conepxkanueM yriaepona 0,30% u 1%.

2. BpruuciauTe BpeMEHHOE CONPOTHUBIIEHHE 00pa3la U3 MEAHOIO CIIaBa, €Clid €ro
TBepAocTh paBHa 105 HB.

BapuanT 8

1. Belueptute amarpaMMmy H30TEPMHUYECKOTO TMpEBpaIleHUs ayCTeHHUTa s
ABTEKTOMJIHON CTaJIM, HAHECUTE HAa HEe KPUBYIO peXUMa M30TEPMUUYECKON 00paboTKU ¢
BbIIEpkKKOM mpu Temmepatype 650-680°C. Ykaxurte, Kak ITOT PEKUM HA3bIBACTCH,
OTUIIIUTE CYITHOCTh MPEBPAIICHUN U TTOJIY4aeMYIO CTPYKTYPY.

2. BeruncnuTe BpeMEHHOE COMPOTHUBIEHHE 00pa3lia U3 MEIHOTO CILJIaBa, €ClU €ro
TBepAoCcTh paBHa 135 HB.

BapuanTt 9
1. C mnoMompl0 JAWarpaMMbl COCTOSHUSL  HKEJI€30-IIEMEHTUT  OIpPEACIIUTE
KpPUTUYECKUE TOUKH Ac;, Acs 78 cTaneil conepxkanueM yriaepona 0,35% u 1,1%.
2. Beruuciaute BpeMeHHOE COMPOTUBIICHHE 00pa3iia U3 MEJIHOTO CIIaBa, €CJIM €ro
TBEepAOCTh paBHa 142 HB.

BapuanT 10
1. Berueptute numarpaMMmy HW30TEPMHUUYECKOIO IPEBPALLIEHUS AyCTEHHUTA JJIA
IBTEKTOUIHON CTalli, HAHECUTE HA HEe KPUBYIO PeXHMa M30TEpMUUYECKOH 00pabOTKH ¢
BBIZIEPKKOM Tpu TemnepaTtype 620°C. Ykaxure, Kak 3TOT peKUM Ha3bIBACTCS, ONUILINTE
CYIIHOCTb NPEBPAILEHHUS U MOJTYy4aeMYIO CTPYKTYpY.



2. BrruncnuTte BpeMEHHOE COMPOTUBIICHNE 00pasiia U3 MEIHOTO CIUIaBa, €CIH €ro
TBEpAOCTh paBHa 155 HB.

Bapuant 11
1. C mnoMompl0 JAWarpaMMbl COCTOSHUS — KEJI€30-IIEMEHTUT  OIpPEACIIUTE
KPUTUYECKUE TOUKH Ac;, Acs A7 cTaneil conepxkanueM yraepona 0,4% u 0,95%.
2. BeruuciauTe BpeMeHHOE CONPOTUBIICHHE 00pa3iia U3 MEJIHOTO CIIaBa, €CJIM €ro
TBepOCTh paBHa 160 HB.

BapuanT 12
1. Berueptute nuarpaMMmy H30TEpPMUYECKOTO MPEBpAIEHUS ayCTeHUTa s

IBTEKTOMIHON CTalH, HAHECUTE HAa HEe KPUBYIO PEKMMa M30TEpPMHUYECKOW 00paboTKH,
obecrieunBaromeii mnomydenne TBepaoctd 150 HB. Vkaxkure kak 3TOT pexum
HA3bIBAETCS, OIHUIIUTE CYIIHOCTh TMPEBpPAIEHUH U CTPYKTYpPy TIOCJIE IOJHOTO
OXJIQXKICHUSI.

2. BrruncnuTe BpeMEHHOE COMPOTUBIICHNE 00pasiia U3 MEAHOTO CIUIaBa, €CIU €ro
TBEepAOCTh paBHa 115 HB.

Bapwuanr 13
1. C nomompio AuarpaMMbl COCTOSIHUSL — KEJIE€30-LIEMEHTUT  ONPEIENIUTe
KPUTUYECKUE TOUKH Ac;, Acs 718l cTaneil conepxkanueM yraepona 0,45% u 1,2%.
2. BeraucnuTe BpeMEHHOE COMPOTHUBIICHHE 00pa3iia u3 MEIHOIO CIUIaBa, €Clid €ro
TBepIocTh paBHa 125 HB.

Bapuanr 14
1. Berueptute auarpamMMmy H30TEPMHYECKOTO MPEBPAIICHUS ayCTEHUTA IS

ABTEKTOMJIHON CTalld, HAHECUTE Ha HEe KPUBYIO PEKHMMa M30TEPMHUYECKON 00pabOTKH,
obOecrieunBaromeit monydenue tBepaoctu 250 HB. Vkaxute, Kak 3TOT pPEXKUM
Ha3bIBACTCS, OMUIIATE CYIIHOCTh TMPEBPAIICHUH H CTPYKTYypy TOCIE IOJHOTO
OXJTXKICHUS.

2. Briuncnute BpeMEHHOE CONPOTUBIICHHE 00paslia U3 MEAHOTO CIUIaBa, €CIIU €ro
TBEepAOCTh paBHa 165 HB.

Bapuant 15. Onpenenure TemnepaTypbl NMPEBpaAILEHUN CIIaBa CUCTEMBI ME[b-
HUKEIIb:

Bapuant 1) 5% Ni, 95% Cu;

Bapuant 2) 40% Ni, 60% Cu.

Jlnis 9T0i 1enu BbIuepTUTe B MacmTade quarpammy coctosiaust Cu-Ni, moctpoiite
KpUBbIe OXJaxJeHus cruiaBa. OOBICHUTh XOJ MOJYYEHHBIX KPHUBBIX U YKAKUTE, KaKue
IIPOLIECCHI, MPOUCXOMSIINE B OTHUX CIUIABAX, XapaKTepU3YHOT OTACIbHBIE YYaCTKH
KpuBbIX. OnpesieInTe TeMIepaTypsl IJIaBJICHUS CIUIABa.

Bapuant 16. ANIOMUHEBOKPEMHHUCTBIE CIUIaBbl  OINpPEAEIEHHOIO COCTaBa,
Ha3bIBa€Mble CWIYMMHAMM, HMEIOT XOpOILIME JIUTEWHbIE CBoMCTBA. [3-3a Manon
IUIOTHOCTH M yJIOBJIETBOPUTENIBHBIX MEXaHUUYECKUX CBOWCTB OHU IIMPOKO MCIOJIb3YIOTCS
B TPOMBIIUIEHHOCTH [JIs Pa3HOOOpa3HbIX JHUTHIX JeTanei. Ha ocHoBaHuM aHanmuza
auarpammbl coctostaust Al-Si paccMoTpuTe mporecchl MPEeBPAICHU B CIIaBax ¢

BapuaHTt 1) 5% Si;



BapuanTt 2) 20% Si.
Jlnst aToit Henu BeluepTUTE B MaciiTabe auarpammy coctosius Al-Si, moctpoiite
KPUBBIE OXJIAXACHMS CILIaBA.

Bapuanr 17. Bo MHOTME TUTAaHOBBIE CIUIaBbI BBOIAT MapraHel Ul YJIy4dIICHHUs
MEXaHUYECKUX CBOMCTB, OCOOCHHO Topsiuei IutacTUYHOCTU (KOBKOCTH). Ha ocHoBanuu
auarpaMmbl coctosiHust T1— Mn onpenienuTe TeMneparyphl IPEBpaICHUs CIUIaBa:

Bapuant 1) 20% Mn, 80% Ti;

Bapuant 2) 23% Mn, 77% Ti.

Jlnist 3T0O# 1enu BeIlUEpTUTE B MacuTabe quarpaMMmy coctossiHusa Ti-Mn, noctpoiite
KpHUBBIE OXJaXJeHHs crulaBa. OOBSICHUTE XOJ MOJYyYEHHBIX KPUBBIX U YKa)KHUTE, KaKHe
IIPOLIECCHI, MPOUCXOMAIINE B OTHUX CIUIABAX, XapaKTepU3YIOT OTACIBbHBIE YYaCTKH
KpuBbIX. OnpeieInTe TeMIepaTyphl IJIaBJICHUS CIUIAaBa.

Bapuant 18. Jlns npoBOJIOKH M JICHTHI, CIY’KaIlleld 3JIeMEHTaMH COIPOTHBIICHUS
BO MHOTHX HarpeBaTeIbHBIX MPUOOPAX U TeUaX, UCIOIB3YIOT CIUIABbI CHCTEMBI HUKEIh —
XpoM (Huxpom), pabouas temneparypa kotopbix MeHee 1200°C. JlerupoBaHue XpoMoM
o0ecrieunBaeT BBICOKOE 3JIEKTPOCONPOTHBIEHHE U JKapocTOWKocTh. Ha ocHoBaHuM
nuarpammel coctosiaus Cr-Ni onpegenute ¢as3oBbiii coctas cruiaBa ¢ 30% uukens u 70%
xpoma npu 1500°C u konnuectBeHHOE cooTHoweHue ¢a3z mpu 300°C.

Bapuant 19. Bo MHOrHMEe TUTaHOBBIE CIUIaBBI BBOIST MapraHel JUisl YIy4IlIeHUs
MEXaHUYECKUX CBOWCTB, OCOOCHHO TOopsiuei TuiacTUYHOCTU (KOBKOCTH). Ha ocHoBanuu
muarpammel Ti-Mn onpenenute (a3oBbiii coctaB ciiaBa ¢ 2% mapranua u 98% turana
npu 600°C u konnyecTBeHHOE cooTHOIIeHue (a3 mpu 400°C.

Bapuant 20. AnOMHUHHEBOKPEMHHCTbIE CIUIaBbl ONPEJECICHHOIO COCTaBa,
Ha3bIBa€Mbl€ CWJIYMHMHAaMH, HMEIOT XOpPOIIHWE JIUTeHbIE CcBoMcTBa. I3-3a Manon
IUIOTHOCTH U yJIOBJIETBOPUTEIbHBIX MEXaHMUECKUX CBOWCTB OHU IIMPOKO MCIOIb3YIOTCS
B IIPOMBIIIJIEHHOCTH ISl pa3HOOOpa3HbIX JUTHIX Aeranedl. Ha ocHoBaHuM aAuarpamMmbl
cocrosinust Al-Si onpenenute dazobliii cocta cruiaBa ¢ 40% Si u 60% Al npu 300°C u
KoJM4ecTBeHHOE cooTHomeHue (a3 mpu 700°C.

Kpurepun oneHku:

v/ 8 Ga/IOB BBICTABISIETCS CTYIEHTY, €CIHM YETKO MOCTPOEHA Juarpamma Juisi MepBoi
3ajaud, Ha HeHW Oe3 omMOOK HaHeceHa KpHBas peXHMa H30TePMHUYECKOH 00paboTKH,
IIPaBWJIBHO TMOKa3aHbl BCE IPEBPALLCHMS] M UX BBIIIOJIHEHO OIMCAHUE, a TAKXKE J1aH ITPaBUIIbHBIN
pe3yJIbTaT 1o BTOPOil 3a1aue;

v''5 GayuTOB BBICTABIISIETCS CTYJCHTY, €CITH, B II€JIOM, TIPAaBHJIBHO MOCTPOCHA THarpaMma
JUIs TIepBOM 3adayd, Ha Heil 0e3 3HAuYUTEeNbHBIX OIIMOOK HaHECeHa KpHUBas peXHMa
M30TepMHUECKON 00pabOoTKH, HEMHOT'O HETOYHO MOKa3aHbl BCE MPEBPALICHUS U UX BBITOJHEHO
OIMCaHHUE, a TAK)KE JAaH MIPABWIbHBIN pe3ysbTaT 110 BTOPOH 3aaaue;

v’ 3 GayuTOB BBICTABIISIETCS CTYICHTY, €CJIM UarpamMMa JUis IepBOil 3a1a4r MOCTPOCHA C
HEKOTOpPBIMH OLIMOKaMH, Ha He HaHeceHa, HO C HEKOTOPBIMU HETOYHOCTSMHU, KpUBasi pexuma
M30TEpMHUUYECKOl 00pabOTKHM, MOKa3aHbl HE BCE INPEBpAIllEHUs WM HE COBCEM IMPaBUIIBHO
BBITIOJTHEHO UX OMHMCAHME, WIN JaH HEeMPaBUIbHBIN pe3yabTaT 10 BTOPO 3a/1ade;
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XUMHUYECKON TEXHOJIOTUH, OMOTEXHOJIOTHN U HEPTEXUMUI))

(K00 u Haumenosanue)

HpO(i)HJIB/HpOI‘paMMaZ «MaiuHsl 1 anrapaTtbl XUMHYCCKHUX ITPOU3BOACTB»
(HaumeHnosanue)

Cemectp 3

KoMmuiekT 3aganuid /1 Kelc-3a1a4u

o teme 3: «O0padoTKa METAJJIOB U CILIABOB»

Bapuanr 1

WHCTpyMEHT 111 MEXaHUYECKOM 00pabOTKU MaTepHalloB MOCIE PEMOHTA U
BOCCTAHOBJICHUSI TpeOyeT TepMuuecko oO0paboTku. HeobxoaumMo rpaMoOTHO
BbIOpaTh BHUA U PEXKUM TEepMOOOPaOOTKH JJii CTAJIBHOIO HMHCTPYMEHTa C
conepxkanuem yriepoaa 0,8%.

C mnomompl auarpaMMbl  COCTOSIHUSL  JKEJI€30-LIEMEHTHUT, ONpPEIeIuTe
TEMIIEpaTypy HOPMaIM3alMU, OTKUTA W 3aKAIKU I 33aJaHHOTO HHCTPYMEHTA.
OxapakTepu3ynTe 3TU BHJIBI TEPMHUECKOW OOpaOOTKM M ONMUIIMTE CTPYKTYpPY M
CBOMCTBA MOCJIE€ KaXkA0T0 pekruma 00pabOTKHU.

Bapuanr 2

B ctpyktype yriepoauctoil cranu ¢ comaepxkanuem yriepona 0,3% mnocie
3aKaJIKU He OOHApyXMBAETCsl OCTATOYHOI'O ayCTEHHUTAa, a B CTPYKType CTallu C
cojaepxkanreM yriepoaa 1,2% nabmromaercs okoiao 10% ocTtaTro4yHOro aycTeHUTA.
OObsicHUTE TPUYMHY 3TOTrO siBJieHUs. BpiOepute 00pabOTKy, KOTOpas CMOMKET
YCTPAHUTh OCTATOYHBIN ayCTEHUT.

Bapuanr 3

JIBe oMHAKOBBIE JETAH U3 YIJIEPOJAUCTON CTANU C COACPKaHUEM yTIiepoJia
0,4% nonBepranuch 3aKajke MpU TEMIEPATYPE, COOTBETCTBEHHO, 760°C u 860°C.
Ucnonb3yst nuarpaMMy COCTOSIHUSI JKEJIE€30-IIEMEHTHUT, OOOCHYWTE BBIOpaHHBIE
TEMIIepaTypbl HarpeBa W OIUIIUTE IPEBpAIICHUS, KOTOPbIC MPOU3OILIA TIPH
JTAHHBIX PEKUMAX 3aKaJIKH.



Onpenenure, Kakod U3 PEXKUMOB TepMOOOpaboTkM Oymer Ooliee
3¢ (HEKTUBHBIM U MOSICHUTE IPUIHHY.

Bapuanr 4

W3nenus u3 yriepoaucTod cranu ¢ couepxkanuem yriepona 0,4% mocrne
MPABIJIBHO BBITIOJTHEHHON 3aKajKd U MOCIEIYIOIIET0 OTIyCKa MUMEIOT TBEPIOCTb
00J1ee HU3KYIO, YeM MPEAYCMOTPEHO TEXHHUECKUMHU YCIOBUSIMHU.

OOBsCHUTE, YeM BBI3BaH 3TOT ACPECKT.

BriGbeputre m 000OCHYWTE BHA W YCIOBUS OOpaOOTKH, KOTOpas CMOXKET
UCITPaBUTh ATOT NE(EKT.

Bapuanr S

Jletanu u3 yriaepoaucTON CTalH, MOJTYYEHHBIE METOJIOM JIUThS, UMEIOT
KPYIHO3EPHUCTYIO CTPYKTYPY.

OOBsiCHUTE, YeM BBI3BaH ATOT JIC(PEKT.

BriGepute n 000CHYWTE BUJ U YCIOBUS OOpabOTKH, KOTOpas CMOXET
UCIIPABUTh ATOT I€(PEKT.

Bapuanr 6

HNuctpymeHT u3 cranu, ¢ coaepxkanuem yriepoaa 0,5% ia MmexaHndecKou
00pabOTKM MaTepUalOB IMOCJIE PEMOHTA U BOCCTAHOBJICHHSI TPEOyeT 3aKallkh C
MOCJIETYIOIIUM OTITYCKOM JUtsl moy4denus teepaoctu 30+35 HRC.

Hcronp3ys 3HaYCHUS KPUTHYECKUX TOYCK W KPUBYIO U3MEHECHHS TBEPIOCTH
B 3aBHCHMOCTH OT TE€MIIEpaTyphl OTITyCKa, Ha3HAYbTE IS CTAJIH, C COACPKAHUEM
yraepona 0,5%, temmepaTypy 3akajku U TEMIIEpaTypy OTIyCKa, HEOOXOIUMBIE
st obecrieuenus TBepaoctu 30+35 HRC. OO6GochyiiTe BBIOpaHHBIM pPEXUM
TEPMUYECKON  00pabOTKH, OMNHUIIUTE TPEBPAICHUS, MPOUCXOIAIINE TIPH
TepMUYECKON 00paboTke naHHON cranu. OnummTe CTPYKTYpy U CBOWCTBaA
WU3JIEJIMU B TOTOBOM BHJIC.

Bapuanr 7

Ha3znaubte pexuM TEpMHUECKOW W XHUMHKO-TEPMHUUYECKOW 00pabOTKH
IIECTEPHU U3 CTalu ¢ cojepxkanueM yriepona 0,2% Ha TBepAocTh 3yba 58+62
HRC. Onummure CymHOCTh TPOUCXOASIINX MPEBPALICHUH, MUKPOCTPYKTYpPY H
CBOMCTBA MOBEPXHOCTH U CEPAIIEBUHA 3y0a MOcie OKOHYATEIbHON 00padOTKH.

Bapuant 8

NHcTpyMeHT i MexaHu4ecKoil o0paboTKH MaTepuasoB MOCIE PEMOHTA U
BOCCTaHOBJICHUS TpeOyeT TepMmuueckoil oOpabotku. HeobxomumMo TpaMoOTHO
BBIOpAaTh BHUJ W PEXUM TEPMOOOpPaOOTKH MJii CTaJIBHOTO WHCTPYMEHTa C
conepkanuem yrieponaa 0,8%.

C nmnoMompl0 JAMarpaMMbl  COCTOSIHUSL  KEJIE30-LIEMEHTHUT, OMNpEIeInTe
TEMIIepaTypy HOPMAIM3AIUU, OTKUTA U 3aKaJKH JUIsl 33JaHHOTO WHCTPYMEHTA.
OxapakTepu3yiTe 3TH BHIBI TEPMUYECKOW OOpaOOTKM W OIMHUIIUTE CTPYKTYpY U
CBOMCTBa MOCJIE€ KaXkJA0T0 pekruMa 00pabOTKHU.



Bapuanr 9

B ctpykType yriepoauctoil ctanu c¢ couepxanuem yriepona 0,3% mocie
3aKaJKd HE OOHApY>KUBAETCS OCTATOYHOI'O AyCTEHUTA, a B CTPYKTYpE CTaju C
conepxkanuem yriaepona 1,2% wnadmogaercs okosio 10% ocTaToOyHOTO ayCTEHHTA.
OObsicHUTE TPUYHMHY 3TOrO siBJieHUs. BpiOepute 00pabOTKy, KOTOpas CMOXKET
YCTPAHUTh OCTATOYHBIN ayCTEHUT.

Bapuanr 10

JIBe OMHAKOBBIE JETAIH U3 YIVIEPOAUCTON CTAIM C COAEPKAHUEM YyTriepoaa
0,4% nmonBepranuchk 3aKajKe MPU TEMIEPATYPE, COOTBETCTBEHHO, 760°C u 860°C.
Wcnonb3yss nuarpamMMmy COCTOSIHHS SKEJIe30-LIEMEHTUT, OOOCHYHTE BBIOpaHHBIC
TEMIIEPATYpPbl HArpe€Ba W ONUIIUTE MPEBPAIICHUS, KOTOPbIE MNPOU3OLLIA IPHU
JAHHBIX PEKUMAX 3AKAJIKH.

Onpenenure, Kakoil U3 PEXKUMOB TepMOOOpabOTKM Oyner Ooliee
3¢ (PEKTUBHBIM U TIOSICHUTE MPUUYUHY.

Bapuanr 11

N3znenus u3 yranepoauctor cramu ¢ coaepxkanuem yriaepoaa 0,4% mocie
MPABUJIBHO BBHITIOJTHEHHOMN 3aKaJKW M MOCIEAYIONIEr0 OTIYCKa UMEIOT TBEPAOCTh
00Jiee HU3KYI0, UEM MPETYCMOTPEHO TEXHUYECKUMU YCIOBUSIMHU.

OOBsicHUTE, YEM BBI3BAH TOT IE(PEKT.

Bribepute u 000CHyiiTE BHJI W yCIOBUA OOpabOTKH, KOTOpas CMOKET
UCIIPABUTh ATOT E(PEKT.

Bapuanr 12

Jletanu U3 yriaepoAaucTON CTalH, MOJTYyYEHHBIE METOJIOM JIUThS, UMEIOT
KPYIHO3EPHUCTYIO CTPYKTYPY.

OOBsiCHUTE, YeM BBI3BaH ATOT JIE(PEKT.

BriOepute n 000CHYWTE BUJ U YCIOBUS 00pabOTKH, KOTOpas CMOXET
UCITPaBUTH ATOT JE(EKT.

Bapuanr 13

NuctpymeHT u3 cranm, ¢ coaepxkanuem yriepoaa 0,5% g MmexaHn4eckou
00pabOTKM MaTepUalOB TMOCJIE PEMOHTA W BOCCTAHOBJICHHSI TPEOyeT 3aKalKH C
MOCIIEAYIOLUUM OTITyCKOM Jutst mosrydenus teepaocta 3035 HRC.

Hcronp3ys 3HAYCHUS KPUTHYECKUX TOYCK W KPUBYIO U3MCHCHHS TBEPIOCTH
B 3aBUCHMOCTH OT TE€MIIEpaTyphbl OTIyCKa, HaA3HAYBTE JJIs CTaJH, C COJAEPKaHUEM
yraepoga 0,5%, temmepaTypy 3akajdku U TEMIIEpaTypy OTIIyCKa, HEOOXOIUMBIC
st obecrieuenuss TBepaoctu 30+35 HRC. OO6ochyiiTe BBIOpaHHBIM PEXKUM
TEPMUYECKON  00pabOTKH, OMHUIIUTE TPEBPAIICHUS, MPOUCXOIAIINE TIPH
TepMuueckoil o0paboTke naHHOW cranu. OnuIIUTe CTPYKTYpy U CBOMCTBa
WU3JIEJINU B TOTOBOM BHJIC.

Bapuanur 14



Ha3znaubTe pexuM TepMHUECKOW H XUMHUKO-TEPMHUECKOW 0O0pabOTKH
HIECTEpHU M3 CTaNIM ¢ cojepxkanueMm yriepoaa 0,2% Ha TBepaocTh 3y0a 58+62
HRC. Onummure CymHOCTh MPOUCXOISAIINX MPEBPALICHUH, MHUKPOCTPYKTYpPY H
CBOICTBA MOBEPXHOCTHU U CEPALIEBIHA 3y0a MOCIe OKOHUATEIBHON 00paboTKH.

Bapuanr 15

WNHCTpyMEHT 11l MEXaHUYeCKOM 00pabOTKU MaTepHasioB MOCTIEe PEMOHTA U
BOCCTAHOBJIEHMsI TpeOyeT TepMuyeckol o00pabotku. HeoOxomumo rpamMoTHO
BbIOpaTh BUJ U PEKUM TEPMOOOpPAOOTKM [UIsl CTAJIBHOTO HWHCTPYMEHTA C
conepkanuem yriaeposa 0,8%.

C mnomompl auarpaMMbl  COCTOSIHUSL  JKEJI€30-LIEMEHTHUT, OIpPEIEIIUTE
TEMIIEpaTypy HOPMAIM3aLUHU, OTKUTAa W 3aKAJIKH JUIsl 33JaHHOTO MHCTPYMEHTA.
OxapakTepu3ylTe 3TU BHJIbI TEPMHUYECKOW OOpaOOTKM M ONMUUIUTE CTPYKTYpY MU
CBOMCTBA MOCJIE€ KaXkJA0T0 pekruma 00pabOTKHU.

Bapuanr 16

B cTpykrype yrnepoaucrToun cramu ¢ coxaep:xkanuem yriaepona 0,3% mocrme
3aKajJKd HE OOHAPY>KMUBACTCS OCTAaTOYHOI'O AyCTEHUTA, a B CTPYKTYpE CTajH C
cojaepxxkanreM yriepoaa 1,2% nabmomaercs okojo 10% ocTaTOYHOro ayCTEHHTA.
OObsicHUTE TPUYHMHY 3TOTrO siBJieHUs. BriOepute 00pabOTKy, KOTOpas CMOMKET
YCTPaHUTh OCTAaTOYHBIN ayCTCHUT.

Bapuanr 17

JIBe 0IMHAKOBBIC JAETAIN U3 YIIIEPOJUCTON CTAIM C COJAEPKaHUEM yTiepoaa
0,4% MOABEpraiich 3aKalKe IpH TeMieparype, cootBercteenHo, 760°C u 860°C.
Hcnonp3yss auarpaMMmy COCTOSIHUSI KEJIe30-IIEMEHTHUT, OOOCHYWTE BBIOpAaHHBIE
TEMIEpaTypbl HarpeBa M OIUUIMTE NPEBpAlICHUs, KOTOpPbIE NPOU3OIUIM IPH
TAHHBIX PEKUMAaX 3aKaIKH.

Onpenenure, Kakoil U3 PEXKUMOB TepMOOOpabOTKM Oyner Ooliee
3¢ ()EKTUBHBIM U MOSICHUTE MPUUUHY.

Bapuanr 18

N3znenus u3 yraepoauctor cramud ¢ coaepxkanuem yriepoaa 0,4% mocie
MPaBUJILHO BBINOJHEHHOM 3aKaJKM U TMOCJIEAYIOLIEro OTIIyCKa MMEIOT TBEPAOCTb
0oJee HU3KYI0, YEM MIPEAYCMOTPEHO TEXHUUECKUMU YCIOBUSMH.

OObsicHUTE, YEM BbI3BaH 3TOT IE(EKT.

Breibepute u 000CHyiTE BHI W YyCIOBUA OOpabOTKH, KOTOpas CMOKET
UCIIPABUTH ATOT E(PEKT.

Bapuanr 19

Jleranu u3 yraepoaucTor CTalid, MOJYYEHHBIE METOAOM JIUThS, UMEIOT
KPYITHO3EPHUCTYIO CTPYKTYPY.

OOBsicHUTE, YeM BBI3BaH TOT JIS(PEKT.

BriGepute u 00ocHylWTEe BUJ U YCIOBUS 00pabOTKH, KOTOpas CMOXET
UCITPaBUTH ATOT JEEKT.



Bapuanr 20

HNHcTpyMeHT U3 cTaid, ¢ cojepxkanuem yriepoaa 0,5% misg MexaHu4ecKoin
00pabOTKM MaTepualoB IMOCJIE€ PEMOHTA W BOCCTAHOBJICHUSI TPEOyeT 3aKaJKU C
MOCJIEAYIOIIMM OTIYCKOM JyIsl mosrydenus TBepaoctu 3035 HRC.

Hcrnonp3ys 3HAYCHUST KPUTHYECKUX TOYCK W KPUBYIO U3MEHEHHS TBEPIOCTH
B 3aBHCHMOCTH OT TE€MIIEpaTyphbl OTITyCKa, Ha3HAYbTE JIJIS CTAJIH, C COACPKAHUEM
yraepoga 0,5%, TemmepaTypy 3akajku U TEeMIIEpaTypy OTIyCKa, HEOOXOIUMbIE
st obecrieuenuss TBepaoctd 30+35 HRC. OO6GochyiiTe BBIOpaHHBIM pPEXUM
TEPMUYECKON 00pabOTKH, OMNMUIIUTE TMPEBPALICHUS, MPOUCXOISAIINE MPH
TepMUYECKOl 00paboTke naHHON cranu. OnummTe CTPYKTYpy U CBOMCTBa
U3JIeTui B TOTOBOM BHUJIE.

Kpurepuu onenku:

v'8 Ga/ioB BBICTABIIAETCS CTYIEHTY, €CIM IPaBHIBHO BHIOpaH BHUJI 00pabOTKH,
HamOosnee HPQPEKTUBHBIA pPEKUM O0OpaOOTKH, BBIIIOJHEHO TIOJHOIIGHHOE OOOCHOBaHUE
BBIOpPAHHBIX PEIICHUI;

v/ 5 0aJJIOB BBICTABJISIETCS CTYAEHTY, €CIIM NPABHJIBHO BEIOPaH BH 00pabOTKH, B IIEJIOM
MPAaBUIIBHO - PEXHUM OOpaOOTKH, BBITIOJIHEHO YIOBICTBOPHTEIHHO OOOCHOBAaHHE BHIOPAHHBIX
peneHui;

v'3 GasIOB BBICTABISIETCS CTYICHTY, €CIIM MMPaBUIBHO BHIOpaH BUJ 00pabOTKH, MpH
BbIOOpE pekuMa 00pabOTKM JOMYIIEHBI HEKOTOPHIE OIMMOKH, OOOCHOBaHHWE BBIOPAHHBIX
pELICHUH BBIIIOJHEHO HE B IIOJHOM Mepe.



MuHHCTEPCTBO HAYKHU U BhICIIero oopasoBanusi Poccutickoit denepannu
HwxHekaMCKUli XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((uiinan)
benepanbHOro TOCYJaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCcKkuil HallMOHAJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET

Dakynremem___MexaHUYECKUU

Kagheopa__Maiun u anmnapaTtoB XUMHYECKUX TPOU3BOICTB

Hampasnenne moaroroBku__ 18.03.02 «3Hepro- u pecypcocOeperaronime mpoecchl B

XUMHUYECKON TEXHOJIOTUH, OMOTEXHOJIOTUH U HEPTEXUMUM))

(K00 u HauMeHoB8aHue)

[Ipoduns/mporpamma:__ «MaivHbl ¥ annapaTbhl XUMUYECKUX TPOU3BOJICTBY
(Haumenosanue)

Cemectp 3

Tembl pedpeparTon
no teme 1: O0uue cBeieHUs1 0 MaTepuaIax U MaTepuaI0BeleHUH

. MUctopus pa3BuTHs MaTepuaios.
. CTaHoBIeHUE MaTepUaJIOBEICHUS KaK MPUKIIATHON HAYKH.
. DTarbl pa3BUTHE MAaTEPUATOBEICHUSI.
. Pa3zButHe uccienoBanuii B 001aCTH CUHTE3a U MepepabOTKH MOJIUMEPOB.
. HoBas o0acTh MaTepuanoBeieHus: - KOCMUYECKOE MaTepuaioBeICHUE.
. PazButune npousBoicTBa ¥ NOTpeOIeHUE CBEPXTBEP/IbIX MAaTEPHUATIOB.
. KpaTkue cBeieHus 0 BOJIOKHAX )KMBOTHOT'O IIPOUCXOKACHHUSL.
. CocTaB 1IepCTAHBIX BOJIOKOH.
. Tunel LIEpCTSIHOTO BOJIOKHA.
10. CoiicTBa BOJIOKHA ILIEPCTH.
11.TpuboTexHuueckre MaTepualbl, BU/bl, HA3HAUYECHHUE.
12. HomeHnknaTypa cMa3ox.
13. AHTU(PUKIIMOHHBIE MaTEPHAITHI.
14. MeTtanno-kepaMUuecKue KOMIO3UIIMOHHBIE MaTEPUAITBI.
15. ®pukMoHHbIE MaTepUAJIbL.
16. Harypanbhsiii menk. CTaaun pa3BUTUS TYTOBOTO HIETKONPSAIa U MOJy4yeHHEe HUTH-
ChIpIIA.
17. XuMuueckuii COCTaB M CBOMCTBA HATYPaJLHOTO IIEKA.
18. CoBpeMeHHBIE KOMITIO3UIIMOHHBIE MAaTEPUAIbI.
19. Marepuaibl, OCHOBaHHBIE Ha TPUMEHEHUH HAHOTEXHOJIOTUH.
20. Cpoenuanu3upoBaHHbIE HEMETANIMYECKWE MaTepuaibl Uil  XUMHUYECKOIro
00opyI0BaHUS.

OCOoOoO~NO UL, WN PP



Kputepuu onenku:

v/ 8 Ga/IOB BBICTABISAETCS CTYIEHTY, €CIIM MIPABUILHO BLIOPAaH BUI 00pa0bOTKH, Hanboee
3¢ (eKTHBHBIA pEeXUM OO0paOOTKH, BBHIMOJIHEHO IMOJHOICHHOE OOOCHOBaHHWE BBIOPAHHBIX
peleHui;

v'5 GaJUIOB BBICTABJISIECTCS CTYICHTY, €CJIHM TPABUIBHO BHIOpAH BUI 0OpabOTKH, B LEIOM
NPaBUIBHO - PEXKHUM OOpabOTKH, BBHINOJHEHO YAOBJIETBOPUTEIHLHO OOOCHOBAHHE BBIOPAHHBIX
peueHui;

v'3 6amioB BBLICTABIAETCA CTYAEHTY, €CJAM IPaBUILHO BBHIOpaH BHJ 00pabOTKH, NpH
BbIOOpE pexrmMa 00pabOTKH JOMyIIEeHbl HEKOTOPbIe OMMOKH, 000CHOBAHNE BBIOPAHHBIX PEIICHUI
BBIIIOJIHEHO HE B MOJIHOW MEpE.



MuHHCTEPCTBO HAYKHU U BhICIIero oopasoBanusi Poccutickoit denepannu
HwxHekaMCKUli XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((uiinan)
benepanbHOro TOCYJaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCcKkuil HallMOHAJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET

Dakynremem___MexaHUYECKUU

Kagheopa__Maiun u anmnapaTtoB XUMHYECKUX TPOU3BOICTB

Hampasnenne moaroroBku__ 18.03.02 «3Hepro- u pecypcocOeperaronime mpoecchl B

XUMHUYECKON TEXHOJIOTUH, OMOTEXHOJIOTUH U HEPTEXUMUM))

(K00 u HauMeHoB8aHue)

[Ipoduns/mporpamma:__ «MaivHbl ¥ annapaTbhl XUMUYECKUX TPOU3BOJICTBY
(Haumenosanue)

Cemectp 3

Tempbl 115 cod0ece10BaAHUA

1. Knaccuduxanus HEMETAUIMYECKUX MATEPHAIIOB IO CTPYKTYpPHBIM H
(GYHKIIMOHAIBHBIM TPU3HAKAM.

2. ®DopMUPOBaHKE CTPYKTYPHI U CBOMCTB HEMETAJUIMYECKUX MaTepUaJIOB.

3. ®U3MKO-MEeXaHUUYECKHE U XUMUYECKHE CBOWCTBA HEMETAJUTMUYECKUX MAaTEPHAIIOB.

4. AKpunoBbIE  TMOJUMEPHI:  MOJUMETUIMETAKpWiIaT,  MNOJUOYyTHIMETaKpUiarT,

MOJIMAKPUIIOHUTPUII, TTOIMaKpuiaoBas kuciora. [lonydyenue, ceorictBa. OCHOBHbBIE BU/IbI

IJIACTMACC U U3JICIINI U3 HUX.

5. Komnozunmonnsie Mmatepuainbsl. OCHOBHBIE CBOMCTBA U 00J1ACTh MPUMEHEHUS.

6. Kuesmue wmartepuanst u repmeruku. Kiaccudukamus kieeB. CMoOIsiHbIE U
pe3uHoBbIe Kieu. OpraHnyeckue M HeopraHuyeckue kieu. Kien Ha OCHOBE 3MOKCHIHBIX
cMOI

7. CocTaB, CBOWCTBA U XapaKTEPUCTHUKA MUHEPAILHBIX (HEPTIHBIX) U CHHTETHUECKHIX
Mmacei. [Ipucagku, HaOJHUTENN U 3aTyCTUTENH.

8. @Topormactel: noauTeTpadTOpITUICH, nonurerpadTopxyiopatuieH. [lonyyenue
u cBoricTtBa. OCHOBHEBIE BUABI INIACTMACC M U3JEINN U3 HUX.

9. TlonMBMHWIOBBIA CHOUPT M MOJWBHHWIAaneTaT. WX cBoiicTBa u obnactu
MIPUMEHEHUS.

10. OOmue cBoOICTBA MOJMKOHJIEHCAIIMOHHBIX CMOJI U IJJaCTMAacC Ha OCHOBE
MOJIMKOHICHCAIMOHHBIX CMOIL.

11. ®enomactel: GeHOIDOPMATHIUTHIHBIE CMOJIBI HOBOJIAYHOTO U PE30JILHOTO
TumnoB. VX cBolcTBa 1 0071aCTH IPUMEHEHUS.

12. AMUHOABIETU/THBIE CMOJIBI: MOYE€BUHOGOPMATbACTHIHBIC "
amuHOpopmanbaeruaabie. CBOWCTBA U BUBI U3JICITHIA.

13. ITonmuamugasie cMoJiibl. CBOMCTBA M BUABI U3IEITIUNA.

14. Tlonm>gupHbie nmoaumepsl (MOIUKApOOHAT, MOJUAITUIIEHTEpEeTaIaT) U CMOJBI.
CBoliCTBa U BUJIbI U3IEIIHH.



15. Ankunneie cMombL: TaU(TaNEBbIe U TeHTadTaneBbie. CBONCTBA.

16. Cwmazounsle  Matepuansl. (Cma3zounble Macina.  MOTOpHBIE — Macla.
TpancmuccuonHble Macia. Macia A NpoOMBIIUIEHHOTo o0opyaoBanus. 25. [lonuypeTaHsl.
[TonuyperanoBsle smacToMepsl. CBOMCTBA U BUABI U3ACTUIL.

17. OOmas xapakTepuCTHKa MPUPOJHBIX MOJUMEPOB (1I€NII0JI03a, XJIOMOK,
HaTypaJbHas KOKa).

18. Ilemmono3a u ee mpousBoxaHble. IIpocTbie U cioXxHBIE 3(UPHI LEUIIOIO03HI,
ruaparuenatono3a. CBONCTBa U BUIBI U3EIU.

19. [Tmactmaccel Ha ocHOBE OenkoB. CocTaB CBOMCTBA.

20. OcobenHoctd  (U3WYECKHX, XWMHYECKHX H MEXaHHUYECKHMX CBOMCTB
3JIACTOMEPOB.

21. Harypaneubiii kayuyk. [lomydenue u cBoiicTBa. OOmIMe MPUHIUIBI MOJTYIEeHUS
CHHTETUYECKHUX KaydyKOB, UX BH/IBL.

22. CMa30YHO-0XJIKAAIOIINE U TEXHUYECKHE MaTepUaIIbl

23. MoHonuTHBIE W MOpUCTBHIE pe3uHbl. CrIocOOBl MONYYEHUs! MOPUCTBIX PE3HH.
O6uact TPUMEHEHHSI U ACCOPTUMEHT PE3UHOBBIX M JIATEKCHBIX U3/IETUH.

24. Marepuansl W3 OTXOAOB MPOMBIIUICHHOCTH TPOOIEMBI MPOMBIIIICHHBIX
OTXOJIOB,  Marepuajbl W3  OTXOAOB  METANIypruH,  TOIUIUBHO-IHEPreTUYECKOU
IPOMBIIIJIEHHOCTH, IEPEPAOOTKH IPEBECUHBI U IPYTOr0 paCTUTENBHOIO ChIpbsi. MaTepuasl
U3 OTXOJ0B FOPOJICKOTO XO35HCTBA.

Kpurepuu onenku:

v'7 0GaIOB BBICTABIIAETCS CTYAEHTY, €CIM YETKO MPEJACTABIIUI CBOK IO3UIIUIO,
apryMEHTHPOBaJl TOYKY 3pCHHUS, KPUTHUCCKH OICHHBAJ apryMEHThI JPYTUX CTYICHTOB,
MOATBEPKIas TTyOOKOe 3HAHHWE MaTepuayia, YMEHHE HCIOJIh30BaTh HOPMATHUBHBIC JIOKYMEHTEHI,
HAyYHYIO JIMTEPATYPY JJIs TIOATBEPKICHUS MPABUIHHOCTH COOCTBEHHOW TIO3HIIHH;

v'5 0aIoB BBICTABIAETCS CTYAEHTY, €CIOM YETKO MPEACTAaBIsl CBOIO MO3HUIIHIO,
apryMEeHTHPOBAJNl TOYKY 3PEHHUSI, OIICHUBAJI apTyMEHTHI IPYTUX CTYAEHTOB, MOATBEPXKAas 3HAHUE
MaTepuasna, yMEHUe UCIOIb30BaTh HOPMATHBHBIE JOKYMEHTHI Ui MMOATBEPKACHUS MPABUIBHOCTH
COOCTBEHHOM MO3UIIHH;

v'3 6ajI0B BBICTABIIAETCS CTYIEHTY, €CIIU IPEACTABIIAI CBOKO TIO3UIUIO, apI'yMEHTUPOBAI
TOYKY 3peHHUs, TOJATBEpXKIas 3HAHHME MaTepualia, YMEHHE HCIOJIb30BaTh HOPMATHUBHBIC
JOKYMEHTBI JUIS TTOATBEPKICHUS TPABUILHOCTH COOCTBEHHOM MO3UIUHY;



MuHHCTEPCTBO HAYKHU U BhICIIEro oopazoBanus Poccutickoit denepanun
HwxHekaMCKUl XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((uiinan)
benepanbHOrO TOCYJaPCTBEHHOTO OIOIXKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIETO 00pa30BaHUs
«Ka3zaHCcKkuil HallMOHAJIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET

Dakynremem___MexaHUYECKUU

Kagheopa__Maiun 1 anmnapatoB XUMHYECKUX TPOU3BOICTB

Hampasnenne moaroroBku__ 18.03.02 «3BHepro- u pecypcocOeperaronime mpoecchl B

XUMHUYECKON TEXHOJIOTUH, OMOTEXHOJIOTHN U HEPTEXUMUM))

(k00 u HaumenosaHnue)

HpO(bHJIB/HpOI‘paMMaZ «MaIllrHbI ¥ annapaThl XUMAYSCKUX MPOU3BOJICTBY

(Haumenosanue)

Cemectp 3

TecToBbBIE 3a1aHUS

1) st M3roTOBIEHHUS KATyIIEK, 0OMOTOK 3JIEKTPOIBUIaTEICH MCIIOIB3YIOT IPOBOJIA
(1) xabemnu
(2) oOMoTOUHBIC
(3) ycraHOBOUHBIC
(4) MoHTaXXKHBIE

2) benblii 4yryH NpUMEHSETCS
(1) nnst U3roTOBNCHUSI OTBETCTBEHHBIX JleTallel MAIIMH
(2) B BU/Ie TOBEPXHOCTHOTO CJIOS HA | MPOKATHBIX BAJIKAX U3 CEPOTO YyTryHa
(3) st M3roToBICHHUS C1a00 HATPYKEHHBIX JeTaNICH
(4) myist U3rOTOBIICHHUS IeTajIel, paOOTAFOIIKMX MPH JUHAMUYECKUX HAarpy3Kax

3) Cramu mapok 50T, 50C2, 60C2XDA HCIOIB3YIOT ISt H3TOTOBICHHSI
(1) pexymiero vHCTpyMEHTa
(2) xy30BOB aBTOMOOMIIEH
(3) mpy>xuH u peccop
(4) 3ybuaThIx KOJIEC

4) CrutaBbl QTIOMHHUS C MapTaHIIEM OTHOCSITCS K
(1) muTeiHBIM CrIaBaM
(2) crutaBam, yrpodHsIeMbIM TEPMHYECKOH 00pabOTKOM
(3) crutaBam, HEYIPOYHIEMBIM TEPMHUUECKON 00pabOTKOM
(4) nypantomuHam

5) Cmutas mapku BpAS5- 310
(1) amoMUHUEBBIN CILIaB, coaepxantuii 5% Oepusutus
(2) BrICOKOKAYECTBEHHAS CTallb, JICTHPOBAHHAS HEOTUMOM U OOPOM
(3) amomunHueBast 6poH3a, coneprxaias 5% amoMUHUSL



(4) 6pIcTpOpEIKYIIast cTanb, coAepskarias 5% Bonbdpama

6) CmiaBoM Ha OCHOBE MEIH SABJISETCS
(1) AMr2
(2) J180
(3) A16
(4) MJ15

7) OTIMYHUTENbHBIN MPU3HAK CEPHIX, KOBKUX U BHICOKOIIPOYHBIX UyT'YHOB -
(1) bopma 1ieMEHTHUIIIBIX 00Pa30BaHUIA
(2) komMueCcTBO rPaUTOBBIX BKIIOUCHHI
(3) dbopma rpadUTOBBIX BKIIOYCHHIA
(4) cTpykTypa METaLTNYeCKO OCHOBBI

8) CrutaB mapku JI80 - 310
(1) crunaB Meau ¢ IHKOM, coaepskaruid 80% meu
(2) crutaB Meau ¢ nuHKOM, coaepkaruii 80% nuHka
(3) MuTEiHBIM aTFOMHHUEBBIN CILIaB, coaepkamuii 80% anroMuHNs
(4) cinaB Meau ¢ 0J10BOM, cozepskamuii 80% meau

9) ®dopma rpadUTOBBIX BKIIIOUYCHHUI B CEPOM Yyr'yHE
(1) mnactuHyaras
(2) rnoOynsipHast
(3) nenmpuTHas
(4) xnonbeBUAHAS

10) CrunaBsl cuctemst Al - Mg siBnsitoTest
(1) »xaponpodHbIMU
(2) nebopMupyeMbIMHU, YIIPOUHSIEMBIMHA TEPMHUECKOM 00pabOTKOI
(3) nehopmupyemMbIMH, HE YIIPOUHSIEMBIMH TEPMUUECKOI 00pabOTKOM
(4) muTerHBIME

11) OcHOBHBIME TPEOOBAHUSIMU K CTAISIM JIJIsl U3MEPUTEIBHBIX HHCTPYMEHTOB SIBIISIOTCS
(1) BBICOKHE TUTACTUYHOCTD | yJapHasi BI3KOCTh
(2) mepnuTHas CTPYKTypa
(3) BbICOKast TBEP/IOCTh, CTAOMIBHOCTH (POPMBI U Pa3MepoOB
(4) BBICOKAst TBEPAOCTH U TEINIOCTOMKOCTh

12) MakpoMoJIeKyJIbl pe3UHbI HIMEIOT CTPOCHHE
(1) pa3BeTBNCHHOE
(2) penxoceruaroe
(3) tecTHruHOE
(4) nuneitnoe

13)K TepMOpeakTHBHBIM HOJUMEPaM OTHOCHTCSI
(1) penonodopmarnbaeruaHas cMoa
(2) monmuctupon
(3) monmaTHIIEH
(4) MOMTUBUHUIIXIIOPH T

14) JlatyHs - 310
(1) crutaB anmOMHHUS ¢ MarHHEM



(2) cimaB Meau ¢ IMHKOM
(3) crumaB Meu ¢ ATFOMUHHEM
(4) crutaB Meau ¢ TFOOBIMU DJIEMEHTAMH, KPOME IIMHKA

15) Cpenu HIDKEIIEpEUNCIIEHHBIX HAMTydllIel 00pabdaThIBAEMOCTHIO Pe3aHreM 00J1a1aeT CTallb
(1) A12
(2) P18
(3) 10cm
4)Vvi1o0

16) CruuryMuHBI MOJTU(PHUIIUPYIOT
(1) xpemHHEM
(2) amoMuHHEM
(3) maramem
(4) natpuem

17) CunryMHUHaMH Ha3bIBAIOTCS CTABbI AIIOMUHHUS C
(1) sxene3om
(2) menpro
(3) marauem
(4) xpemHHEM

18) Bernble 4yryHbI OTJIMYAOTCS OT CEPhIX
(1) Hanu4KeM B CTPYKTYpE XMMHUYECKH CBS3aHHOTO yIJIEpOJia B BUJ/IC LIEMCHTUTA
(2) BBICOKOI TJITACTUYHOCTHIO U BSI3KOCTHIO
(3) Hanuumem aycTeHUTHOM (hasb
(4) deppuTHOIL CTPYKTYPOIt OCHOBBI

19) Cpenu HUKETIEPEUMCIICHHBIX CTANICH 1[EMEHTYEMbIMH SIBIISTFOTCS
(1) X12M1, Y10
(2) 40XH3MA, 30XT'CA
(3) 15X, 20
(4) 65, ILIX15

20) Ctabunu3aTop BBOJST B COCTaB IIACTMACC IS
(1) ymeHblIeHHS yCaaKu
(2) moBbIIIEHHST IPOYHOCTH
(3) 3amMUTHI MOTUMEPOB OT CTAPCHUSI
(4) popmupoBanus TpeOyeMOil CTPYKTYpBI MaTepraia

21) JlucriepcHO-ypOYHEHHBIMU HA3bIBAIOT KOMITO3UIIMOHHBIC MAaTEPHAIIBI
(1) ynpouHeHHbIE HYIb-MEPHBIMH HAITOJTHUTEIISIMH
(2) ynpouHeHHbBIE OTHOMEPHBIMH HAITOJTHUTEIISIMH
(3) ynpoYHEeHHBIMH TIOJTHOCTHIO PACTBOPHMBIMHU B MaTPHIIE YaCTHIIAMHU BTOPOH a3kl
(4) cTpyKTypa KOTOPBIX COCTOUT U3 MAaTPHUIIBI M YacTHIl ® BTOPOii (ha3bl, BHACITHBLICHCS
B IIPOLIECCE CTAPEHMUS

22) Tpu ByJIKaHU3AIUH KAyIyKOB UCIIOIB3YETCsI
(1) caxa
(2) men
(3) cepa
(4) xaomuu



23) ITonmMepsl, HEOOPATHMO 3aTBEPCBAMOIINE B PE3yiIbTare MPOTEKAHUS XUMHYECKUX PEaKIlHid,
Ha3BIBAIOTCS
(1) TepmopeakTUBHBIMU
(2) monspHbIMHU
(3) TepMmoIIIaCTHYHBIME
(4) rereporienHbIME

24) Iociie OTBEPIKACHUS TEPMOPEAKTUBHBIC MOJIMMEPHI UMEIOT CTPYKTYPY
(1) mpocTpaHCTBEHHYIO («CILIUTYIOY)
(2) pa3BeTBICHHYIO
(3) chepomutHyIO
(4) nuueitnyro

25) K TepMOpEaKkTHBHBIM IIACTMACCAM OTHOCHTCS.
(1) Texcronut
(2) monmuaTHIICH
(3) mOMMBHHUIXTIOPHT
(4) monuctupon

26) KoMIo3uIMOHHBIN MaTeprail, YIPOYHEHHBIN HYJIb-MEPHBIMU HATIOJHUTEISMHU, OTHOCSTCS K
(1) cmoucThIM
(2) BOIOKHHCTBIM
(3) KoMITO3UIIMOHHBIC MATEPHAIIBI HE YIIPOUHSIOT HYJIb-MCPHBIMHU HAIIOIHUTEIISIMH
(4) mucriepcHO-YIPOYHEHHBIM

27) B uyryne mapku BU 60 yriepoj HaxonuTcs B BUzIC
(1) uemenTHTa
(2) wrapoBuHOTO rpadura
(3) xnmonbeBuaHOTO TpaduTa
(4) mnactuHyaroro rpadura

28) Bricokast u3HococToikocTh cranu |11X4 gocturaercs mocie
(1) a3oTupoBaHus
(2) HEenoJIHO¥ 3aKaJIKKA ¥ HU3KOTO OTITYCKa
(3) mosTHO# 3aKaKM ¥ HU3KOTO OTITYCKa
(4) uemeHTaIMH, TOJHOM 3aKaIKH U BHICOKOTO OTITYCKa

29) OHUM M3 OCHOBHBIX METO/IOB ITOJYYCHHUS TOPOIIKA ME/TH SBIISICTCSI
(1) MeToT MEXXKPUCTAITUTHOH KOPPO3UH
(2) anexkrponu3 pacrtBopa CuSO4
(3) ieHTPOOEIKHOE pacTbLICHHE
(4) pa3mout B IIapOBBIX MEIbHHIIAX

30) UHCTpyMEHTaIbHBIMU CTAISIMU SIBJISTFOTCS
(1) 40XH2MA, A22
(2) HIX15, 40X
(3) 38XH3MD, 65T
(4)P9, V10

31) JlerupoBaHa MapraHiieM CTajb
(1) 40XHMA
(2) 1812AD



(3) V7A
(4) P18

32) CruiaB Meu C 0JI0BOM Ha3bIBACTCS
(1) 6ponsoit
(2) menbxropomM
(3) natynbio
(4) 6ab6uTOM

33) IropatoMHHBI MOKHO YIIPOYHHUTb
(1) Hopmanu3aruei
(2) 3akaKoii ¥ BBICOKMM OTITYCKOM
(3) JIropaitoMUHBI HE YIIPOUYHSIOTCS TEPMUYECKOH 00pabOTKOM
(4) 3akankoii U cTapeHUEM

34) Haunbosee 5KOHOMUYHO U3rOTABIMBATH YYT'YHHBIE TPYOBI CIIOCOOOM
(1) ueHTPOOEIKHOTO JIUThSI
(2) nuThS B MapHBIX OMMOKaxX
(3) uThs MO MaBICHHEM
(4) muTes B 060104KOBBIE (HOPMBI

35) BeICOKOIT cCBapHBaEMOCTBHIO 00J1a1af0T CTaJIN
(1) uyrynst
(2) HU3KOYTIIEPOIUCTHIC
(3) BBICOKOYTIIEpOIUCTHIC
(4) BBICOKOJICTHPOBAHHBIC

36) CroucTelii TUIACTUK HAa OCHOBE (eHON(DOPMATBICTUIHON CMOJIBI C
XJIOMYATOOYMaXKHOM TKaHH Ha3bIBACTCS
(1) ACH
(2) acboTekcTonuTOM
(3) retuHakcom
(4) TexcTonuTOM

37) UyryH ¢ rpaduTOBBIMH BKJIFOUCHHUSIMHU XJIOMBEBUIHOM (DOPMBI HA3BIBACTCS
(1) koBKUM
(2) 6enbim
(3) BBICOKOTIPOYHBIM
(4) ceppim

38) Cpenu HIDKETIepEeYHCIICHHBIX CTaIeH IEMEHTYEMBIMHU SIBIISIOTCS
(1) 15X, 20
(2) X12M1, Y10
(3) 65, IX15
(4) 40XH3MA, 30XI"CA

39) ManMHOCTPOHUTENEHON YITy4IIaeMOH SBIISAETCS CTaJb
(1) v7
(2) X12M
(3) 12XI0A
(4) 40X

HaAITIOJTHUTCIIEM U3



40) Mapka crutaBa MeId 1 0J10Ba, coaepaxkariero 4 % onosa u 3 % 1uHKa
(1) JIo11 4-3
(2) bpO11-4-3
(3) bp93113-04
(4) Bp930-11

41) JTropaaroMHHBI MOKHO YIIPOYHSITH
(1) 3aKasKoii ¥ BBICOKMM OTITYCKOM
(2) 3akankoii U crapeHUEeM
(3) HOpManu3aruei
(4) IropasitoMUHBI HE YIIPOUYHSIOTCS TEPMUYICCKON 00pabOTKOM

42)UyryH npu BbIILIaBKE MOAUDUITUPYIOT IS
(1) u3MeHEeHHS CTPYKTYPBI OCHOBBI
(2) usmenenus Gopmbl rpa)UTOBBIX BKIFOYEHUI
(3) moBbIIICHHS KOPPOZUOHHOM CTOMKOCTH
(4) u3menbYeHUS 3epHA

43) CrioucThIl MJIACTHK HAa OCHOBE (heHos(opMaibACTHIAHON CMOJIBI C HANOJIHUTEIEM K3 Oymaru

Ha3bIBACTCS
(1) acboTekcTonuTOM
(2) ACI
(3) TekcronuTOM
(4) retunakcom

44) HanotHUTEIM BBOJST B COCTAB PE3HH IS
(1) moBbIICHHS TPOYHOCTH, U3HOCOCTONKOCTH, CHUYKEHHSI CTOMMOCTH
(2) 3amenieHus poriecca CTapeHus
(3) oGueruenwust mporecca nepepadoTKH PE3UHOBON CMECH
(4) popMHUpOBaHUS CETUATOM CTPYKTYPHI

45) MakpOoMOJIeKyJIbl KaydyyKa UMEIOT CTPOCHHUE
(1) penxoceruatoe
(2) nectaruHOE
(3) nunHeitHOE MK CTabOPa3BETBICHHOE
(4) rycroceryaroe

46) JTnst M3roTOBJIEHHS TOPMO3HBIX HAKJIA0K HPEAMTOYTUTEIBHO HCIIONIB30BATh
(1) acboTekcTonut
(2) momuctposn
(3) mosmmponuIeH
(4) nenorutact

47) CrtaBOM Ha OCHOBE TUTaHa SBJISIETCS
(1) 12X18H10T
(2) 18XTT
(3) BT22
(4) T30K4

48) Crunag J[16 siBisieTcst
(1) nebopMupyeMbIM  aTFOMHHHEBBIM  CIUIABOM, HE YIPOYHSIEMBIM
00paboTKoit

TEPMHUYECKOI



(2) marynsio, comgeprkarieii 16 % rnunka

(3) cranbto, comepxarieii 16 % meau

(4) nebopmMupyeMbIM  QITIOMHHHUEBBIM  CIUIABOM,  YIIPOYHSEMBIM  TEPMHUYECKOM
00paboTKOA

49) JIuTeiHBIMU CIUIABAMH Ha OCHOBE AJTFOMUHHMS SIBJISTIOTCSI
(1) cumymuHBI
(2) 6pon3sI
(3) aBuamu
(4) nypantoMuHBI

50) BonokHHUCTBIMU HA3BIBAIOT KOMITO3UIIMOHHBIE MATEPUAITBI,
(1) ynpouyHeHHbIE OJHOMEPHBIMU HAIOJTHUTEISIMU
(2) ynpouyHeHHbIE OJIHOCTHIO PACTBOPUMBIMU B MATPHIIEC YACTUI[AMU BTOPO (a3bl
(3) ynpouHeHHbIE HYTb-MEPHBIMH HAITOJHUTEIIIMH
(4) cTpykTypa KOTOPBIX COCTOMT M3 MATPHUIIBI U YaCTHUI[ BTOPOH (a3bl, BbIACIUBIICIHCS B
MpolLiecce CTapeHus

51) TepMOpeaKTUBHBIMH HA3BIBAIOT TTOIMMEPbI
(1) momyyaempble mosMMepH3aIueli MOHOMEPOB, UMEIOIIIUX KPATHBIC CBSI3H
(2) HeoOpaTHMO 3aTBEpCBAOIINE B PE3YIbTATE MPOTEKAHUS XUMUYECKUX PEAKIIHH
(3) umMeromre TMHEHHYIO CTPYKTYPY MaKpOMOJIEKYJT
(4) oObpatuMO 3aTBEpICBAIOIIME B PE3YNIbTATE OXJIAKACHUS 03 y4acTHsS XUMHUYCCKUX
peakuuii

52) Mapka JiernpoBaHHOW BBICOKOKAUueCTBEHHON cramu, comepkamieii 0.6 % yriepoma. 2 %
kpemuus; 1,2 % xpoma; 0,1 % Bananus -
(1) 6C2XD nepaur
(2) 0,6C2X1DA
(3) 60C2XD
(4) 60C2XDA

53) CrumyMHHBI OTHOCST K CILIaBaM
(1) »xaponpodHbIM
(2) muteitHbIM
(3) aHTHPPUKITMOHHBIM
(4) nedbopmupyemMbIM

54) XapakTepHbIMH CBOWCTBAMH MEJIU SBIISIOTCS
(1) BbICOKast TBEpPIOCTD, HU3KAsi KOPPOZHOHHASI CTOMKOCTh
(2) BBICOKAs AIIEKTPONIPOBOTHOCTD, BHICOKAS ITACTHYHOCTD
(3) HM3KAs TEIUIONIPOBOTHOCTD, BEICOKAS yebHAas IPOYHOCTh
(4) HU3KAS TIIOTHOCTD, BHICOKAsI TETIOMPOBOIHOCTh

55) HuoOwuii B Mapke cranu 0003Ha4aeTcst Kak
(HH
(2) HO
3) b
(4) Ho

56) Cpenu HIKETIPUBECHHBIX MHCTPYMEHTAIBHOM SIBIISICTCS CTATh
(1) 40XH2MA



(2) 45
(3) Ct3 cnn
(4) Y10

57) Crans AC40 sBasieTcs
(1) BBICOKOKAUECTBEHHOM KOHCTPYKIIMOHHOM, coaepikaiiei 0,4 % yriaepona u okono 1
% KpeMHUS
(2) aBTOMmatHoOi#1, conepxareit 0,4 % yrieposa, TerHpOBAHHON CBUHIIOM
(3) xoHcTpykimonnoi,  coxepxamer 0,4 %  yriaepoma,  a30THPOBAHHOU
KOHCTPYKLIMOHHOM,
(4) nerupoBaHHOI A30TOM U KPEMHUEM

58) I11X4 — »to craib
(1) Hu3KOYTICpOAUCTAS
(2) peccopHO-TIpYKUHHAS
(3) BBICOKOKAaUECTBEHHAS
(4) mapuKOOIIIUITHUKOBAST

59) Ilpu u3roToBJIEHHUHU JeTaieii, pabOTAIOIINX IO/ HATPY3KOW MPH BBICOKHX TEMIICpPaTypax,
HPUMEHSIOT CTaJIH
(1) sxapocroiikue
(2) sxaponpouHbie
(3) BBICOKOIIPOYHEIE
(4) m3HococToikue

60) Yucio 18 B mapke cranu P18 0603HaYaeT MpoLeHTHOE COAEP/KaHIE
(1) xobanbTa
(2) 6opa
(3) Bombpama
(4) momubaeHa

61) KpemH#CTBIE OPOH3BI YIIPOUHSIOTCS C TOMOIIBEO
(1) 3akanku u cCTapeHus
(2) orxura
(3) 3akanku u oTIyCcKa
(4) 3akanku

62) lehopMupyeMbIM aTFOMHHHUEBBIM CTaBOM, HE YIPOYHSIEMBIM TEPMHUYCCKOUW 0OpabOTKOM,
SIBJISIETCSI
(1) AJ12
(2) A95
(3) Al
(4) AMr6

63) Ha3Banue n xummudeckuii cocras cruaBa Mapku JIK80-3:
(1) naryns; cogepxut npumepro 80 % meaun. 17 % nunka u 3 % KpeMHuUsI
(2) muTeliHbIi aMIOMUHHUEBBIN CIIIaB; coaepxuT npumepHo 80 % amromunust, 17 % menn
u 3 % KkpeMHus
(3) nmarynb; conepxkut npumepro 80 % nunka, 3 % KagMus, OCTAIBHOE — MEb
(4) nuteiiHas IBTEKTOMIHAsL cTalb; coneputT npumepHo 0,8 % yrmepoma m 3 %
Ko0aJbTa



64) CBoOMCTBa CEPBIX YYTYHOB 3aBUCST OT
(1) TONIIUHBI OTIMBKH
(2) xonMYecTBa OCTATOYHOTO AYCTCHHUTA
(3) ckIIOHHOCTH K 0Opa30BaHHIO TPEIIUH
(4) cTPYKTYpbI METAILTHYECKON OCHOBBI U (POPMBI TPA(QUTHBIX BKIIOYCHUH

65) Cranu moapaszeNisiioT Ha KayeCTBEHHbIE, BHICOKOKAYECTBEHHbBIE, OOBIKHOBEHHOTO KayecTBa B
3aBUCHMOCTH OT
(1) MmexaHHUYECKHX CBOMCTB
(2) conepxanus yriepoaa
(3) conepxanus cepsl u pochopa
(4) cTernenu pacKUCICHHUS

66) lnst pe3uH xapakTepHa
(1) GosbIast TPYAOEMKOCTh U3rOTOBJICHHS H3CTHI
(2) BBICOKAs 3IEKTPOIPOBOTHOCTD
(3) BBICOKAS TEILIOCTONKOCTH
(4) BBICOKASI AJIACTUYHOCTH

67) CiorCThIi MIACTHK Ha OCHOBE (peHOI0(MOPMATbICTHIHON CMOJIBI C HATIOJHUTEIEM W3
CTEKJIOTKaHH Ha3bIBACTCS
(1) rerunakcom
(2) cTeKIIOBOIOKHUTOM
(3) TekcronuTOM
(4) CTEKIIOTEKCTOTUTOM

68) MapkupoBka anroMuHus A95 03HAYACT:
(1) conepxanue amomunus He menee 99,95 %
(2) conepxanue amomunus He MeHee 95 %
(3) mpexen npouHocTy npu pacTspkeHun He meHee 950 MITa
(4) conepxanue nmpumeceit e 6omee 0,95 %

69) CriuiaBbl MeIM C OJIOBOM, aJTFOMUHHEM, KPEMHUEM, OCPHILTHEM Ha3bIBAOTCSI
(1) 6ponszamu
(2) menbxuopamu
(3) 6abOuTamMM
(4) narynsimMu

70) J171st IOBBIIIIEHUS TPOYHOCTH alib(pa+OeTTa THTAHOBBIX CIUIABOB, HX MOJBEPraroT
(1) mnactrueckoit nedopmaruu
(2) 3akanke U CTapeHHIO
(3) HOpMaH3aKH
(4) oTxury

71) Ilpy>XHHBI 1 PECCOPBI U3TOTABIMBAIOT U3 CTAIH
(1) 65
(2) 20
(3) VI2A
(4) P18

72) Cranb Ct4 cn siBisieTcst
(1) BBICOKOKAUYECTBEHHOI



(2) 0c0060 BBICOKOKAUECTBEHHOI
(3) xauecTBeHHOM
(4) cranpo OOBIKHOBEHHOI'O KaueCcTBa

73) Cocras cranmu 30XH3A
(1) yranepona - 0,3%, xpoma 1o 1,5%, Hukens okoiso 3%; cTajab aBTOMaTHasl
(2) yrnepona - 0,3%, xpoma 110 1,5%, Hukens okoio 3%; CTajab BRICOKOKa4eCTBEHHASI
(3) yriepona - 3%, xpoma 110 1,5%, Hukesst okosio 3%, azota 10 1,5%
(4) yrnepona - 0,3%, xpoma 10 1,5%, nukens okoso 3%, azora g0 1,5%

74) Cranp HIX15CI" oTHOCHTCS K
(1) “HCTPYMEHTAIBHBIM
(2) moOAIIUITHUKOBBIM
(3) ObICTpOpEKYIIUM
(4) mTaMnoBEIM

75) CriiaBoM Ha OCHOBE TFOMHHUS SIBJISIETCS
(1) a1
(2) A995
(3) V7A
(4) BpAYXK9-4

76) J1y1s1 M3roTOBICHUSI TOAIIMITHUKOB CKOJIBKEHHUSI MOKHO UCIIONIb30BaTh
(1) BuHumIACT
(2) monmuaTHIICH
(3) yaponpo4HbIii TOJIUCTUPOIT
(4) droporutacr-4

77) HamonmHHUTENIEM B TeTUHAKCE SIBIISCTCS
(1) xJI0MKOBBIE OYECHI
(2) bymara
(3) xmomyaroOymaxkHast TKaHb
(4) npeBecHas Myka

78)  BynkaHH3aTOPHI BBOIAT B COCTAB PE3UH IS
(1) 3amemieHus mporecca CTapeHust
(2) obnerdenus mpoiecca mepepaboTKH PE3HMHOBON CMECH
(3) cHMKEHHS CTOMMOCTH
(4) popMuUpOBaHUS CETYATOM CTPYKTYPHI

79) Ilporiecc caMONPOU3BOIILHOTO HEOOPATUMOTO M3MEHEHHsI CBOWCTB IOJIMMEPA B MPOIECCE €To
XpaHEHUsI WM SKCIUTyaTalluy Ha3bIBACTCS
(1) xoppo3sueit
(2) craperuem
(3) mecrpykuueit
(4) abGnsmeit

80) [Tpu yBenmuenuu conepxanust Al203 npounocts CAIL
(1) ymeHbIaeTcs
(2) cnauana pacreT, 3aTeM MOHIKACTCS
(3) IMpounocts CAII He 3aBucur ot coaepxanus Al203.
(4) yBenmuuuBaetcs



81) Coneprxanue yriiepo/ia B JISTHPOBAHHBIX MPYKUHHO-PECCOPHBIX CTANISAX HE MPEBHIIIACT
(1) 0,5%
(2)0,3%
(3)0,1%
(4)0,7%

82) Coxep:xanue yriaepoja B crand Y8
(1) mo mMapke OIpeaeIUTh HEMb3sI
(2) cocrapnser oxoio 0,8%
(3) cocrasnser okoso 0,08 %
(4) cocrasnser okoino 1,5%

83) OCHOBHBIM JIETUPYIOLIMM 3JIEMEHTOM IIAPUKOIOAIIMITHUKOBBIX CTAJICH SBJIACTCS
(1) mapranery
(2) xpom
(3) Bostb(hpam
(4) Hukensb

84) Cranu ¢ coiepKaHnueM JISTHPYIOIIUX 3JIEMEHTOB MeHee 2,5 % OTHOCATCS K
(1) BBICOKO JIErHPOBaHHBIM
(2) HU3KOJIETrHPOBAHHBIM
(3) stermpoBaHHBIM
(4) ¢ 70KHO JTErHPOBaHHBIM

85) KobaJsibT BBOJISIT B COCTAB TBEP/IBIX CILIABOB
(1) s MOBBIMICHHS TBEPAOCTH
(2) B KauecTBe MIACTUYHOMN CBSI3KH
(3) st MOBBIIIEHUS TETIIOCTORKOCTH
(4) nnst MOBBINIIEHUS KAPOCTONKOCTH

86) J{ropaltoMHHBI - 9TO CILIABBI CHCTEMBI
(1) Al-Cu-Ni-Fe
(2) Al-Si
(3) Al-Cu-Mg-2Zn
(4) Al - Cu - Mg

87) MeJ’ILXI/IOp OTHOCHTCA K CIlJIaBaM CUCTCMBI
(1) Cu-Zn
(2) Cu-Ni
(3) Al-Si
(4) Cu-Sn

88) OCHOBHBIMHU NMPEUMYIIIECTBAMU TUTAHOBBIX CIUIABOB SIBJISIOTCSI
(1) BBICOKAs IUTACTHYHOCTB M XOpomIast 00padaThBAeMOCTh pe3aHHEM
(2) BbICOKas ynenbHasi MPOYHOCTHh U KOPPO3UOHHAS CTOMKOCTh
(3) BBICOKHE KAPOCTOHNKOCTh U M3HOCOCTOUKOCTh
(4) BBICOKHME TPOYHOCTD U yIapHast BA3KOCTb

89) INoAnMIMHUKOBBIH CIIJIaB HAa OCHOBE 0JIOBA MJIH CBUHIIA HA3bIBAETCS
(1) 6a60uTOM
(2) cumymuHOM
(3) natynbto
(4) 6pon3zoit



90) Cranp HIX15CI" oTHOCHTCS K
(1) mrramMoBBIM
(2) 6BICTpOpEIKYIIIIM
(3) mOAMIMITHUKOBBIM
(4) uaCTpYMEHTATBHBIM

91) CuiryMHUHBI - 3TO
(1) nuTeiiHple CITaBBI HA OCHOBE JIFOMUHUS
(2) nedopMupyemsbie CIuIaBbl HA OCHOBE ATFOMHHUS
(3) crutaBbl HA OCHOBE MEJIH, JICTUPOBAHHBIC KPEMHUEM
(4) crutaBbl HA OCHOBE MEJIH, JICTHPOBAHHBIC OJIOBOM

92) I[J'ISI N3TOTOBJICHUA HAITUJIIBHUKOB uenecoo6pa3H0 HUCITIOJIB30BAThH CTAJIb
(1) 08xm
(2) 65T
(3) V12
(4) 45

93) [1pu JlerupoOBaHUH ATFOMHHHS €0 JIEKTPOITPOBOIHOCTh
(1) u3meHsIeTCss HEMOHOTOHHO
(2) ymenbIaetcs
(3) He u3MenseTCs
(4) yBenmmuuBaercs

94) Hayimure OyKBBI «A» B KOHIIE MApKH O3HAYAET, YTO CTAIIb
(1) aBromaTHas
(2) comepskut azor
(3) BBICOKOTIPOYHAsS
(4) BBICOKOKAaYECTBEHHAS

95) ®opma rpaduTa B BEICOKOIPOYHOM UyTyHE
(1) mnactuHyaras
(2) mapoBuaHas
(3) nenmpuTHas
(4) xnonbeBUAHAS

96) HerocTaTkoM MmracTMacchl Kak KOHCTPYKIIMOHHOTO MaTepuaa sIBISeTCsI
(1) Hu3Kas yaenbHas IPOYHOCTh
(2) CKJIIOHHOCTD K MOJ3YYECTH U CTAPCHUIO
(3) BBICOKAs TEIIOMPOBOIHOCTD
(4) c0XXHOCTH U3TOTOBJICHUS U3CTHI

97) CrutaBoM, [Tl KOTOPOT'O UCTIOJIB3YETCSI JIUThHE MOJ] IABJICHUEM, SIBIISCTCS
(1) uyryn
(2) HuKeneBBIl CIIIAB
(3) crainb
(4) amoMUHUEBBIH CIIJIaB

98) TepMorIacTHYHBIE TOTUMEPHI UMEIOT CTPYKTYPY
(1) pubpumsipHYIO
(2) chepomutHyIO
(3) ceruaryto



(4) nuueitnyro

99) B uyryne mapku BU 60 yriiepoa HaXOAUTCS B BUIC

100)

101)

102)

103)

104)

(1) uementuTa

(2) mmacturuyaroro rpadura
(3) mwapoBuaHOTO TpaduTa
(4) xnonbeBuaHOTO rpaduTa

Mapka natynu, coaepsxamieit 77 % menu, 2 % xenesa u 1 % anromuaus
(1) JTAXK 77-1-2
(2) JTAT1-XK2
(3) JIAXK1-2
(4) JIA77

Cpeau HIDKETepEeYHCIIEHHbBIX CTAICH MPYKUHHOM SIBIIACTCS
(1) 30XT'CA
(2) 60C2A
(3) 15k
4) VY12

Bynkanusanus - 310
(1) oxucnuTenbHAS IECTPYKIHMS MAKPOMOJIEKYIT KaydyKa
(2) B3aumoieiicTBIE MOHOMEPOB M0 (PYHKIIMOHATBHBIM TPYIaM ¢ 00pa3oBaHHEM
MaKpOMOJICKYJT IOJMMEPa ¥ MOOOYHBIX HU3KOMOJICKYJISIPHBIX TPOYKTOB
(3) peakiust coeMHEHMS MOJICKYJI MOHOMEPA B TIOJIMMEPHYIO LIEITh
(4) peakius «CIIMBAaHHUS MAKPOMOJIEKYID» KaydyKa MOTIEPEYHBIMU CBSI3SIMH

CAIl sBnsiercs
(1) aHTH)PUKIIMOHHBIM MAaTEPHATIOM Ha OCHOBE MEIH
(2) nucriepcHO-YIPOYHEHHBIM KOMIO3UIIMOHHBIM MAaTEPHAIOM Ha OCHOBE aJTFOMUHUS
(3) TepMOpEaKTUBHOI MTACTMACCOM C MTOPOIIKOBBIM HAIOJHUTEIIEM
(4) aHTH)PHUKIIMOHHBIM YYTYHOM

Bernbie 9yTyHBI OTIHYAIOTCS OT CEPBIX
(1) HasrureM B CTPYKType XUMHYECKH CBSI3AHHOTO YTIIEPO/Ia B BUJIE IEMEHTUTA
(2) beppuTHOIi CTPYKTYpOit
(3) OCHOBBI HANIMYKEM ayCTCHUTHOU (pa3bl
(4) BBICOKOI TIIACTHYHOCTHIO U BA3KOCTHIO

Kpurepuu ouenku:

[TporeHT npaBUIBHBIX Onenka
OTBETOB Ha BOIPOCHI TECTA
< 60% 0 6aymtoB
>60% ,H10<74 % 3 Oanna
> 74% , Ho < 87 % 5,5 6amnos
> 87 % 8 6ayioB
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