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IlepevyeHb KOMIIETEHUUH ¢ YKA3aHUEM 3TANOB UX (DOPMUPOBAHUSA

[1K-4

TpeboBaHu 6€30MaCHOCTH

[1K-4.1

CnocobeH OCYIICCTBJIATh KOHTPOJIb COCTOAHUA YCJ'IOBI/Iﬁ Tpyda Ha pa60q1/1x MCCTax 1 CO6J'HOI[€HI/IH

3HaeT nepeveHb OMacHOCTEN, MapaMeTpbl HCTOYHUKOB ONTACHOCTH paboyveil cpebl U TPYAOBOIO

Imponecca, HCO6XOI[I/IMBIC IJIA PAaHKUPOBAHUA HCTATUBHBIX (b&KTOpOB u BBIpa6OTKI/I 3alUTHBIX MCP

[1K-4.2

p33pa6aTBIBaTL IIporpaMmsal IIPOU3BOACTBCHHOI'O KOHTPOJIA

[1K-4.3

YMeeT ocyIecTBIsATh COOp U aHaTU3 TIOKYMEHTOB U HHGOpMAaIuu 00 YCIOBUSAX TPYa,

BJIaI[GGT HaBBIKaMHW KOHTPOJIA UCIIOJTHCHUS MTPABOBLIX U OPTaHU3AIMOHHBIX OCHOB IMOPAIKA

IMPOBCACHHUA IIPOU3BOACTBCHHOI'O KOHTPOJIAA U crnenyaibHOM OLICHKHU YCJIOBI/Iﬁ Tpyda

Oranbl GOpMUPOBAHUS KOMIIETEHIIUU
Uunekc (ykazatb Bce Temsl u3 PII/T)
KOMTICTEHITHH HanmeHnoBaHMe OLIECHOYHOTO CpeACTBa
JIaGopaTopHsble KypcoBoii npoekt
Jlekuun
3aHATUSA (pabota)
Tema 1, Tema 2 Tema 1, Tema 2 Koncnext siekuit, orer 0o
[K-4.1 Tema 3, Tema 4 Tewma 3, Tema 4 He npexycmoTpens! naboparopHoii pabore, Pegepar,
Tema 5’ ’ Tema 5’ ’ CobecenoBanune, KOHTPOJIbHAs paboTa,
3a4eT
Tema 1, Tema 2, Tema 1, Tema 2, KoHcnekr neknuii, oT4eT 1o
[TK-4.2 Tema 3, Tema 4, Tema 3, Tema 4, He npenycMoTpenst nabopatopHoii pabote, Keiic-3anaua,
Tema 5 Tema 5 3a9€T
Tema 1, Tema 2, Tema 1, Tema 2, KoHcnekr nexnuii, oT4eT no
[1K-4.3 Tema 3, Tema 4, Tema 3, Tema 4, He npenycmoTpenst nabopaTtopHo# padote, TectupoBanue,
Tema 5 Tema 5 3a9€T




IlepevyeHb OLIEHOYHBIX CPEACTB AJIs OIeHKH (TPOMEKYTOUHAsI ATTeCTAIHS
— 3a4eT ¢ OI[eHKOMH)

Hazssanue Komn-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-3agaua 1 3 8
3a4eT ¢ OIeHKOM 1 24 40
Htoro 60 100




IIkaJsa oneHNBaHUA

Indposoe
BbIpa:KeHHe

BbipakeHue B
0aJsax:

CioBecHoe
BbIPa:KeHH e

Kputepun oneHKr HHIUKATOPOB A0CTHKeHUS NPH (opMe KOHTPOJIS:

3a4eT ¢ OLIeHKOH

87 -100

OT1iIuyHO

OLICHKa «OTJIMYHO» BBICTABIACTCA CTYACHTY, €CJIM TCOPETHICCKOC COACPIKAHNE KypCa OCBOCHO ITOJIHOCTBIO, 0e3
npo6eﬂ013; HUCYCPIBIBAOIIC, MOCICAOBATCIIBHO, YETKO U JIOTUYCCKHU CTpOﬁHO nu3jrara€T Mmarepual; CB06OI[HO
CIIpaBJILACTCA € 3adadyaMM, BOINPOCAMHM W APYIUMHU BUAAMU MNPUMCHCHUS 3HaHPII71; HCIIOJIB3YET B OTBCTC
HOHOHHHTGHLHLIﬁ MaTt€puagl BCC TIPEAYCMOTPECHHEBIC nporpaMMoﬁ 3aJaHus  BBIIIOJIHCHBI, KAa4YC€CTBO HX
BBIIIOJTHCHUS OLICHCHO 4YHCJIIOM 63HHOB, OIM3KUM K MAaKCUMAJIbHOMY; aHAJIMU3UPYET MOJYUYCHHBIC PC3YJIbTATHI,
NPOABJISICT CAMOCTOATCIILHOCTD ITPU BBIIIOJTHCHUN 3aI[aHI/II\/'I

74 - 86

Xopowo

OneHka «XOpOI0» BBICTABIAETCS CTYACHTY, €CIIH TEOPETHUUECKOE COAEpKAHHUE Kypca OCBOECHO IOJIHOCTBIO,
HEOOXOIMMBIE PAKTHYECKUE KOMIIETCHIIUN B OCHOBHOM C()OPMHUPOBAHEI, BCE TPELyCMOTPEHHBIE IPOTPaMMOi
o0y4eHusi yuyeOHBIC 3aJjaHusl BBIITOJHEHBI, KAYECTBO MX BBIITOJHEHHUS! JOCTaTOYHO BbICOKOE. CTYACHT TBEPHO
3HAeT MaTepHal, TPaMOTHO M IO CYIIECTBY M3JaraeT €ro, He JOIyCKas CYIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60 - 73

Y noBnerBopu
TEIBHO

O1eHKa «yZOBJIETBOPUTENBHO» BBICTABISACTCA CTYACHTY, €CIH TEOPETHUYECKOE COAEp)KaHHE Kypca OCBOCHO
YaCTUYHO, HO MPOOEIbl HE HOCAT CYIECTBEHHOI'O XapaKTepa, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOi
3aJJaHUi BBHIMIOJIHEHO, HO B HUX MMEIOTCS OIIMOKH, IPU OTBETE HA MOCTABJICHHBIN BOMPOC CTYACHT JOMYCKAeT
HETOYHOCTH, HEJOCTaTOYHO TMpaBWJbHbIE (OPMYJIUPOBKH, HAONIONAIOTCS HApYIIEHUS JIOTHYECKOU
M10CJIe/IOBATEIFHOCTH B U3JI0’KEHUH TPOTPaMMHOI0 MaTepuaa.

Huoxe 60

Heynosnerso
PHUTEIBHO

OrneHka «HEYIOBJIETBOPUTEILHO» BBICTABISIETCS CTYIEHTY, €CJIM OH HE 3HAaeT 3HAuUUTEIbHOM uacTu
MPOTPaMMHOI0 MaTepHala, JOIyCKAeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyIHCHHAMHU
BBITIOJTHSECT TIPAKTHUECKHE pPa0OThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIIETEHIMH He Cc(OpPMHPOBAHHI,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHHs yUeOHBIX 3aJaHHll HE BBHIMOJIHEHO, Ka4eCTBO HX
BBINOJIHEHHS OLIEHEHO YMCIIOM 0aiyioB, OJMM3KHUM K MUHUMAJIBHOMY




KpaTKafl XaPaAKTEPUCTUKA OLICHOYHBIX CPe/ICTBA

Ne
n/n

Haumenosanue
OUEeHOUHO20 cpedcmea

I(pamka}z Xapakmepucmuka OuyenHounozo cpedcmea

Ilpeocmasnenue
O0UEHOUNO020 CPedCcmea 6
donoe

IIpakTuueckoe 3aHsTHE

B xoze mpakTHueckux pabdoT CTYAEHTHI OBIaJEBAIOT
YMEHUSIMH TI0JIb30BaThCsl pab0TaTh C HOPMATHBHBIMHU
JOKyMEHTAaMH ¥ HHCTPYKTHBHBIMH MaTepuaiaMy,
CIPaBOYHHKAMH, COCTABJIATh TEXHUYECKYIO JOKYMEHTAIIHIO;
BBINOJHATH YEPTEXKH, CXEMBI, TAOJIHIIBI, pELIaTh Pa3HOTO poja
3aa4M, J1eNIaTh BBIYUCIICHHS, OTIPEIEISTh XapaKTEPHCTHKH
pa3IMYHBIX BeLeCcTB, 00BEKTOB, siBiIeHUH. Llenn
MIPaKTHYECKUX 3aHITUI 3aKIIF0YaETCs B BBIPAOOTKE y
CTYZICHTOB HaBBIKOB IIPHMEHEHUS MTOTYIEHHbBIX 3HAHUH AT
peLIeHus MPAaKTHYECKHUX 33a4 B IIPOLIECCE COBMECTHON
JICIATEIIbHOCTH C TIPETI0 IaBaTEIISIMH.

TeMBbl IPaKTUUECKUX
3aHATHNA; KOHTPOJIbHbIE
BOIIPOCHI U 3a/1aHUs 10
TEME TPaKTUIECKOTO
3aHATHA

Keiic-3amaua

[IpobnemHOE 3amanme, B KOTOPOM 00ydaromemMycs
IpeJyIaraoT OCMBICIHUTD PealbHyI0 IPO(hecCuoHaIbHO-
OPUEHTUPOBAHHYIO CUTYAIIMIO, HEOOXOIUMYIO JIJISl pEIICHUS
JAHHOW MPOOJICMBIL.

3amaHus A1 perIeHus
Kelc-3a1auu

Kontponbnas pabora

CpezncTBo IPOBEPKH YMEHHUH MIPUMEHATH HOITyYCHHBIC 3HAHUA
JUIS peIIeHNUs 3a/1a4 OTPe/IeTICHHOr0 THIIA IO TeMe HITH
paszeiny.

KommiekT KOHTPOJIBHBIX
3a/laHui 110 BapUaHTaM

6 |PacuerHo-rpadmaeckas CpezncTBo IPOBEPKH YMEHUH MPUMEHSATH MOJy4YeHHbIe 3HaHus | KoMIuiekt 3apanuii st
pabora IO 3apaHee OTpeIeIICHHON METOINKE JJIs PEIICHH 3a/1a4 WK | BBITOJTHEHUS PacyeTHO-
3aJaHA{ TI0 MOIYJIIO WJIH AUCITUILTAHE B IICJIOM. rpadudeckoil paboTHI
7 |Pedepar [IpoxyKT caMOCTOSTENBHOM paboTHI CTYICHTA, Tewmsl pedepaToB
MIPECTaBILIOMII cO00H KpaTKOe U3JI0KEHUE B TUCBMEHHOM
BUJIE TIOJIyYCHHBIX Pe3yIbTaTOB TEOPETUUECKOTO aHAIHM3a
onpeieNieHHOM HayuyHOH (yueOHO-HUCCIeI0BaTEIbCKON) TEMBI,
TJIe aBTOP PACKPBIBAET CYTh UCCIIEIYyEeMOil IPOOIeMEI,
MIPUBOJNT PA3IMIHBIC TOUKH 3PCHHUS
8 |CobecenoBanue CpezcTBO KOHTPOJISI, OPraHU30BaHHOE KaK ClIeHalbHasl Bomnpocsl 1o
Oecena rmpernojaBaTessi ¢ 00y4JaroIMCs Ha TEMbI, CBI3aHHBIC | TeMaM/pasjienam
C M3y4aeMOW AUCIUILTNHOMN, U PACCYNTAHHOE HA BBISICHCHUE | IMCIIMILUTHHBL
o0bpemMa 3HaHUH 00yYaromIerocs Mo ONpeaeIeCHHOMY pa3ieny,
Teme, mpobiaeMe H T.IL.
9 |Tect CucteMa CTaHIapTU3UPOBAHHBIX 3aJaHUMH, TTO3BOJIAIONIAS @DOHJ| TECTOBBIX 3aJaHUI1

aBTOMAaTH3MPOBATh MPOLEyPY U3MEPEHHs YPOBHS 3HAHUH 1
yMeHHH o0ydaromerocs.




MuHHCTEpPCTBO HAyKU U BbIciero oopazoanus Poccuiickoit denepamuu
HuxHekaMCKUi XMMUKO-TEXHOJIOTHYECKUH HHCTUTYT ((puiuran)
benepanbHOrO TOCYJaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIETO 00Opa30BaHus
«Ka3zaHCcKkuil HallMOHAIBHBIN UCCIEN0BATEIBLCKUN TEXHOJIOTMYECKU YHUBEPCUTET

@Daxynremem___MexaHUYECKUN

Kagheopa__Maimn u annapatoB XMMHUYECKUX TPOU3BOCTB

Hampasnenne nmoaroroku_20.03.01 «TexHnocdeprast 6€301MacHOCTHY

(k00 u Haumenosanue)

[Tpoduns/mporpamMmma:__ «be30MacHOCTh TEXHOJOTUYECKUX MPOIECCOB U TPOU3BOJICTBY
(Haumenosanue)

JUTS1 00 yJaroIIuXCsl MPeyCMOTPEHO MTPOBEICHUE Ta00OPATOPHBIX 3aHATHIA.

JlaGopatopHbIe 3aHATHUS 1O AUCHUIIIMHE MIPOBOJSTCS B CIIEIUATBHO 000PYAOBaHHBIX
nabopaTopusix ¢ TMPUMEHEHHEM HEOOXOMUMBIX CpPEICTB OOydeHus: JabopaTopHOTro
o0opyoBaHusi, 00pa3lOB AJIA UCCICAOBAHUN, METOANUYECKUX mocoouit. Llens mpoBeneHus
71a00paTOPHBIX PadOT - MPAKTHUYECKOE OCBOCHUE TEOPETHUYECKUX TMOJIOKEHUN JIEKIITMOHHOTO
MaTepuana, a TakkKe BbIpaOOTKAa CTyJEHTAMHU OIPEACIEHHbIX YMEHHH M HaBHIKOB
CaMOCTOSITEIBHOTO SKCIIEPUMEHTUPOBAHHUSI.

JlabopaTopHas padora Nel.

MuKI?OCKOI’lulleCKulZ MemooO aHaIu3a MemaJilos U Cniaeos.
(mema rabopamopHoi pabomot)

1) mnpuBOASATCA ¥ TOSCHSIOTCS TEOPETHYCCKHE AaCIEKThI, PACKPBIBAIOIIME CYTh
nabopaTopHoOii paboThI;

2) maercs mpuMep, PEeLICHHUs 3a/1a41, aHAIOTUYHOM 3a71a4e, TIOCTaBICHHOI B
nabopaTopHoOii padorTe;

3) MPUBOJATCS METOIUYECKUE YKA3aHUSI JJIs BHITIOJHEHUS 1a00paTOpHOM paboThI;

4) mpennaraercsi MpUMEpHasl CTPYKTypa OTYeTa 1o JIabopaTopHOii padore;

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

JlaGoparopHast padora Ne2.

Teepoocmsb Memaniios u cniago8 npu paziudHou oopabomeke.
(mema rabopamopHoil pabomot)

1) mnpuBOAATCS ¥ TOSCHSIOTCS TEOPETHYECKHE aCIeKTHI, pPAaCKPBIBAIONIME CYTh
n1abopaToOpHOM paboTHI;

2) maercs mpuMep, PeLICHHUs 3a/1a41, aHAJIOTUIHOM 3a1a4e, TIOCTaBICHHO B
nabopaTopHOii padoTe;

3) NPUBOATCS METOIUYECKUE YKA3aHUsI JJIs BHITIOJIHEHUS T1a00paTOpHOM paboThl;

4) mpenaraercsi MpUMEpHasi CTPYKTypa OTYeTa 1o JIabopaTopHOii padore;

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

JlaGoparopHasi padora Ne3.



HocmpoeHue ()MGZDGMMbl COCMOARUA CNIAB06 YEPHbIX U UBEMHBIX MEMANI06.
(mema nrabopamopnoil pabomot)

1) npuBOAATCS W TOSCHSIOTCS TEOPETHYCCKHUE AaCIEKThl, PACKPBIBAIOIINE CYTh
1abopaTOpHOM pabOTHI;

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

3) NpUBOAATCSA METOAMUYCSCKUE YKA3aHHUS )1 BBITOJIHEHUS J1JaOOPaTOPHOiT paboTHI;

4) mpensaraeTcs MpUMEpHast CTPYKTypa OTYeTa 1o JIabopaTopHOii pabore;

5) NpuBOAATCSA KOHTPOJIbHBIC BOMPOCHI K 3alUTE OTYETA IO padoTe.

JlabopaTopHas padora Ne4.

Dopmuposarue oemaneil U3 NOIUMEPO8 MEMOOOM UMb U ONPEOeIeHUEe UX CEOUCME.
(mema nabopamopHoi pabomut)

1) npuBOAATCS W TOSCHSIOTCS TEOPETHYCCKHUE aCIEKThl, PACKPBIBAIOIINE CYTh
1a00paTOPHOM PabOTHI;

2) maetcs MpuMep, pelIeHus 3a1a4u, aHAJIOTUYHOU 3aja4e, MOCTaBICHHON B
nabopaTopHoii padore;

3) npUBOASTCS METOIMUCCKUC YKa3aHMsI IS BBITIOJHEHHUS JTa00paTOPHOM pabOThI;

4) mpejytaraeTcs IpUMEpHast CTPYKTypa OT4eTa 110 JIabopaTopHoii paboTe;

5) npuBOAATCSA KOHTPOJIbHBIC BOMPOCHI K 3alIUTE OTYETA 0 padoTe.

Kpurepun oueHku 1a00paTopHbIX padoT

[Tpu noaroroBke K JabopaTopHOU paboTe Mo AUCHUILINHE «MaTepruanoBeIeHUE CTYIEHT
JIOJDKEH BBITTOJIHUTG CIIEAYIOINE BUJIBI paboT:

MunuManbHbId | MakcuMaJabHBIN
Buael pador
0asn 0aJsn

CamocTodTenpHas mpopadboTKa
TEOPETUYECKOTO MaTepuraia K 1abopaTopHOM 0,4 0,6
pabote
O3HaKOMIIEHHE C YCTAHOBKOM, TpUOOpOM,
METOJIMKON BBITIOTHEHUS JTa00paTOPHOI 0,4 0,6
paboThI
BrinonHenne He0OX0AMMOTO SKCIIEPUMEHTA 0,4 0,6
O06paboTka pe3ynbTaTOB UCCIEIOBAHNUSA, 04 0.6
NOCTPOCHHE rPaPUKOB ’ ’
AHau3 pe3ybTaTOB UCCIICIOBAaHUS ¥ BBIBOJ] 0.4 0.6
o pabote ’ ’

UTOIoO : 2 3

Taxum obpazom, kaxkaast 1aboparopHasi paboTa OLEeHUBaeTCI MUHUMYM B 2 Oaiia,
MakcuMyM B 3 Oasuta. [lociie BbIomHEHUs! BceX padOT pacCUUTHIBAETCS UTOTOBBIN Oali
II0JIAaHHOMY OLIEHOYHOMY CPEJICTBY, KaK CyMMa 10 BCEM JIa0OpaTOPHBIM padoTaMm.



MuHHCTEpPCTBO HAyKU U BhIciiero oopazoanus Poccuiickoit denepanu
HwxHekaMCKUli XMUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((usinan)
benepanbHOro TOCYJaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCcKkuil HallMOHAJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTMYECKUI YHUBEPCUTET

@Daxynremem___MexaHUYECKUN

Kagheopa__Maiun u anmnapaTtoB XUMHYECKUX TPOU3BOICTB

Hampasnenne nmoaroroku_20.03.01 «TexHnocdeprast 6€301macHOCTH

(k00 u Haumenosanue)

[Tpoduns/mporpamMmma:__ «be30MacHOCTh TEXHOJOTUYECKUX MPOIECCOB U TPOU3BOJICTBY

(Haumenosanue)
(Haumenosanue)
Cemectp 6
YTBEPXAIO
3aB. kadeapoit ) W.H. Manpies

« 12 » anpenst 2022 1.

Ilepedyensb Bonpocos K 3a4uery no gucuuivinde b1.B.06 MarepuaJioBenenune

1. Kpucrannuueckue pemerku. [TapameTpsl KpUCTANTNYECKUX PEILIETOK. (TIEPHOJ,
KOOPJAMHAIIMOHHOE YHUCIIO | JIP.)

2. JleeKThI KPHCTAITHNYECKOTO CTPOCHHUS.

3. SIBnenne mommmopu3Ma, aHH30TPOTIHH.

4. Kpucramnuzanus. CTpoeHHe METaNINYeCKOro CIUTKA. J|eHApUTHI.

5. Ynpyras u ninactuyeckas aeopmarus. MexaHu3Mbl I1acTUYeckoi aedopMariiu (CKOIbKEHHeE,
nBoMHUKOBaHUE). Hakmer.

6. Bo3Bpar, pekpuctamumsanus. XouoaHas U ropsyas egopmarus.

7. OBTekTHKA, (aza, TBepaas dasa.

8. IIpaBmiio a3 u OTpe3KOB.

9. TBepmOCTh, MPOYHOCTH, BSI3KOCTh, BBIHOCITHBOCTH, YCTATOCTh. CXEMBI OMPeIeTICHHS
NIEPEYUCIIEHHBIX CBOMCTB.

10. JIukBHTyC, COTUTYC.

11. ®eppuT, aycTEHUT, NEPIUT, LIEMEHTHUT, JIe1eOYpPHUT.

12. IleMEeHTHUT NEPBUYHBII, BTOPUYHBINA, TPETUYHBIH.

13. TIpeBpanienus, IPOUCXOAAIINE IPU TeMmeparypax: 727°C,1147°C, 1499°C.

14. TlpeBparenusi, IPOUCXOAIINE PH HAarpeBe 10 Act, Acs, Acr.

15. JloaBTEKTOUAHBIE, SBTEKTOUIHBIE U 3a3BTEKTOUIHBIE CTaNU. VIX cocTaB CTPYKTYypHI.
16. ®a3sI B cucTeMe xKene30 — yraepo. VX THITI KpUCTaNTHIECKAX PEIIETOK.

17. TlpeBpaiieHusi, IPOUCXOASIINE MEKIY TUHUAMHU Act U Ac3, Act M Acr.

18. BeicokoTeMIiepaTypHblii 1 HU3KOTEMITEpaTypHbIi nene0yput. Ctpoenue. OTindws.



19. benwiid, cepsiii uyryH. CTpyKTypa.

20. OTnYUTEeNbHBIN MPU3HAK CePBIX, KOBKUX, BEICOKOMIPOYHBIX YyT'yHOB. CTpyKTypa. MapkupoBKa.
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. s Kakux cTanei, neraiei
MPUMEHSIOT.

25. 3aKaaMBaeMOCTh, POKATHBACMOCTb.

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.

Hutpouemenranus. Texuonorus nposenenus (1°C,t ), 1€/Ib, Ha3HaYeHWe. Mapku cTajei,

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. Yny4maemble cTanu, NpyKUHHbIE, IEMEHTYEMbIe, IIaPUKOIOIIIUITHUKOBbIE, OBICTPOPEXKYILHUE,
aBTOMaTHbIE. MapKHupoOBKa.

41. TBepasie criaBbl. MapKupoBKa.

42. lHcTpyMeHTanbHble cTanu. MapKUpoBKa.

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

44. BbICOKOIIPOYHbIE aJIFOMUHUEBbIE 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 Marepuainbl. 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. Cru1aBbl € MOBBIIEHHBIM AJIEKTPOCOIIPOTUBIECHUEM.

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



Kpurepuu ouieHKH no JuCHMILIMHE B 0aJjjiax

CTyeHT JonmycKaeTcsi K 3a4eTy MO JUCLUIUIMHE B CIy4ae BBINOJHEHUS UM
y4eOHOTO IIaHa MO AWCIHIUIMHE: BBIMOJTHEHUS W 3allUTHI JTA0OpaTOpPHBIX PadoT,
BBITIOJTHEHUSI TECTOBBIX 3a/IaHUM, BBINOJIHEHUS KOHTPOJIbHOW paboThl. B ciydae
Haau4mMsl y49eOHOM 3aJ0/HKEHHOCTH WM TPOIMYCKOB CTYJIEHT OTpadaThiBacT
COOTBETCTBYIOIIME 3aHATUSL B (GopMme, TMPEAJIOKEHHOW TMpernojaBaTelieM U
Ipe/ICTaBIEHHOM B paboyeil mporpaMMe JUCIUTIINHBI.

OueHnBaHue CTyIEHTA HA 3a4yeTe

Ha 3adere crTyneHTy mnpemyaraercss OWIET, COCTOAIIMHA U3 JIBYX
TEOpEeTUYECKUX BOMpocoB. [lociie oTBeTa HAa KaXKIbIii BOMPOC CTYAEHTY MOTYT
OBITh 3aJlaHbl JIOMOJHUTEIbHBIE YTOUHSIOIIME BOIPOCH], TPEOYIOUIUE KPATKOTO
oTBeTa. JlOmoJHUTEIbHBIE BOMPOCHI, KaK IMPaBUJIO, 3aJAaOTCA MPU HEMOJIHOM
OTBETE U HYKHBI JUIsl 00JIee aIeKBATHOTO OIICHUBAHMS 3HAHU.

WroroBasi arrectanus Ha 3auere — mMakcumyM 40 OamnoB. Mrtoromas
aTTecTalus Ha 3adeTe HauumHaercs ¢ 24 0aymioB (CTYIEHTHI MOTYT HaOpaTh Ha
3agere 24 — 40 GamnoB). CTyAeHT, MOJYYHBIINN Ha 3adeTe MeHee 24 0asuioBs,

CUUTACTCA HEC CAABIIHMM IIPECAMCET - BHC 3aBUCUMOCTHU OT CYMMBbI OaJIIoB.

Bun MunumanbHOE KOIMuecTBO 0amioB | MakcuMaabHOE KOJTHYECTBO 0aioB

3a/laHusl | ¥ KPUTEPUH MHHUMAJILHOHN OIEHKH | W KPUTEPHH MaKCUMAJIBHON OIICHKH
12 Gannos 20 6amoB
[IpencraBnen ocHOBHOM MaTtepuan | [lomHO packpsITO cofepkanue
TEOPETUYECKOro OnieTa. 3anucanbl | TEOPETUUECKOro Borpoca. JlaHbl
OTpe/ieNIeHUs U 3aKOHbI. FIMeIoTcsl | ueTKue onpeeieHus,

HepBblit | gexoropeie oMmMOKH B chopMyITHpPOBAaHBI OCHOBHBIC

BOMPOC dbopmynupoBkax. C MOMOIIBIO 3aBUCUMOCTH U CJICJICTBUS U3 HUX.
NIPEeTo1aBaTeNs JaHbl OTBETHI HA [TpuBeACHBI MOSCHSIOIINE TTPUMEPHI.
JTOTIOTHUTEIIbHBIE YTOUHSIOIINE Cnenanbl BIBOJIBI. JlaHBI OTBETHI Ha
BOMPOCHI 10 MaTepuaity ouiera. BCE JIOTIOJTHUTEIbHBIE BOIIPOCHI TIO

MaTepuany OuieTa.

12 6annos 20 6amnoB
[Ipencrasnen ocHOBHOM matepuail | [1oaHO packphITo copepkaHue
TEeOpeTuYecKoro Ousera. 3anucansl | Bonpoca. JlaHbl ueTkue

Bropoii | OMPE/ICTIEHUS 1 3aKOHBI. Nwmetrotest | onpenenenusi, chopMyIUPOBaHBI

BOTIPOC HEKOTOpBIEC ONIMOKH B 3aKOHBI U CIIEACTBUS U3 HUX.
dbopmymnupoBkax. C TOMOUIbIO [TpuBeACHBI MOSCHSOIINE TPUMEPHI.
npernojaBaTesist JaHbl OTBETHI Ha CnenaHbl BBIBOJIBI. JlaHBI OTBETHI Ha
JIOTIOTHUTENLHBIC YTOUHSIOIINE BCE JIOTIOJTHUTEILHBIE BOMIPOCHI TIO
BOIIPOCHI 110 MaTepHay Ouiera. MaTepuany Ouiera.
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dbenepabHOTO TOCYAAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHMUs
«Ka3aHCkuil HaIMOHATBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axyromem___MexaHUYECKUU
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[Tpoduns/mporpamMmma:__ «be30MacHOCTh TEXHOJOTUYECKHUX MPOIECCOB U MPOU3BOJICTBY
(Haumenosanue)

Cemectp 6

3aaHus K KOHTPOJIbHOM padoTe mo TeMe 2: «CTpoeHne U CBOMCTBAa METAJLIIOB U
CILIABOB»

Bapuant 1. Omnpenenure TeMmriepaTypbl NMpEBpAIICHUN CIUIaBa CUCTEMbBI Melb-
HUKEJIb:

BapuanT 1) 5% Ni, 95% Cu;

BapuanT 2) 40% Ni, 60% Cu.

Jlnst 3TOM 11eTu BhIYepTUTE B MaciiTade quarpamMmy coctossaust Cu-Ni, moctpoite
KpUBBIC OXJaXJAeHHUs cruiaBa. OOBSCHUTH XOJI MOJYUYEHHBIX KPUBBIX U YKOKHUTE, KaKue
MIPOIIECCHI, MPOUCXOSIINE B ITUX CIUIABAX, XapaKTEPU3YIOT OT/ACIbHBIC YYaCTKU KPUBBIX.
Ornpenenute TemMnepaTypsl MIIABICHUS CIUIaBa.

Bapuant 2. ANOMHUHEBOKPEMHHCTbIE CILJIaBbl  OINpPEAENIEHHOTO  COCTaBa,
Ha3bIBa€Mbl€ CWJIYMHMHAaMH, HMEIOT XOpOIIHWE JIUTeHbIE CBoMcTBaA. I3-3a Mmanon
IUIOTHOCTH U yJIOBJIETBOPUTEIbHBIX MEXaHUUYECKUX CBOWCTB OHU IIMPOKO MCIOIb3YIOTCS
B IPOMBIIUIEHHOCTH JJIsi Pa3HOOOpa3HbIX JMUTHIX JeTane. Ha ocHoBaHuuM anHanuza
nuarpammel coctostaus Al-Si paccMoTpuTe Mporecchl MpeBpaIeHni B CIUTaBax ¢

BapuaHT 1) 5% Si;

Bapuant 2) 20% Si.

Jlyist 5TOM 1IenuM BhIYEpTUTE B MaciiTade auarpammy coctosinus Al-Si, moctpoiite
KPUBBIE OXJIAXACHMS CILIABA.

Bapuant 3. Bo MHOrue TUTaHOBBIE CIUIaBbl BBOJSAT MAapraHel Mjs YJIy4dIlEHHUS
MEXaHHYECKHX CBOWCTB, OCOOEHHO TOpsiYel MmiacTHYHOCTH (KoBKocTH). Ha ocHOBanuu
IrarpamMMbl cocTostHus 11— Mn ompenenuTe TemMepaTypsl IPeBpaIieHus CIijiaBa:

Bapuant 1) 20% Mn, 80% Ti;

BapuanTt 2) 23% Mn, 77% Ti.

Jlnis 5TOM 1Ienu BeIYepTUTE B MacmTabe quarpammy coctostaust Ti-Mn, mocTpoiite
KpUBbIE OXJaxJeHus criaBa. OOBSCHUTE XOJI MOJYYEHHBIX KPUBBIX M YKaXKHUTE, KaKue



IIPOLIECCHI, MPOUCXOIAIIMNE B OTUX CIUIABAX, XaPAKTEPU3YIOT OTACIbHBIE Y4ACTKU
KpuBbIX. OnpeienTe TeMrepaTypsl IJIaBJICHUS CIUIaBa.

BapuanT 4. Jl511 IpoBOJIOKH U JICHTHI, CITYXaIlel 3JIeMEHTaMU COMTPOTUBIICHUS BO
MHOTHX HarpeBaTeNIbHbIX MPUOOpax M Ieyax, UCHOJb3YIOT CIUIABBI CUCTEMBI HUKEIb —
XpoM (Huxpom), pabouas temneparypa kotopbix mMeHee 1200°C. JlernpoBaHue XpoMoMm
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 MHOrue TUTaHOBBIE CIUIaBBI BBOJSAT MapraHel Ui YIIydIlIeHUs
MEXaHUYECKUX CBOMCTB, OCOOCHHO Topsiuei IuiacTUYHOCTHU (KOBKOCTH). Ha ocHoBanuu
muarpammel Ti-Mn onpenenute (a3oBbiii coctas ciuiaBa ¢ 2% mapranua 1 98% turana
pu 600°C u konmmuecTBeHHOE cooTHoIeHue a3 mpu 400°C.

Bapmant 6. ANOMHHHEBOKPEMHHCTBIC CIUIaBBI  OMPEICICHHOTO COCTaBa,
Ha3bIBa€Mble CUJIyMHMHAMH, HMMEIOT XOpOIUME JUTEHHbIE cBoWcTBa. WM3-3a Mmanon
IUIOTHOCTH M yJIOBJIETBOPUTEIHHBIX MEXaHHUYECKIX CBOWCTB OHU IIMPOKO MCIIOIB3YIOTCS
B IIPOMBIIIJIEHHOCTH JUIsl pa3HOOOpa3HbIX JUTHIX jAeraneil. Ha ocHoBaHuu auarpammbl
coctostHust Al-Si onpenenute ¢azoBbiii coctaB cmiasa ¢ 40% Si u 60% Al mpu 300°C u
KOJIMYeCTBEHHOE cooTHomeHue ¢a3z mpu 700°C.

Bapuant 7

1. C nmnomompl AWarpaMMbl COCTOSIHHSI  KEJIE30-IIEMEHTUT  OMPEIeIIUTe
KpuTHYeCcKHe TOUkH Aci, Acs utst ctaneit cogepskanueM yriaepoaa 0,30% u 1%.

2. BrruncnuTte BpeMEHHOE COMPOTUBIICHHE 00paslia W3 MEIHOTO CIIaBa, €CIIH €T
TBepAocTh paBHa 105 HB.

BapuanT 8

1. Belueptute amarpaMMmy H30TEPMHUYECKOTO TMIPEBpAIEHUs ayCTEHUTA st
ABTEKTOMJIHON CTaJIM, HAHECUTE HA HEE KPUBYIO peXUMa M30TEPMUUYECKON 00paboTKU ¢
BbIIEpkKKOM mpu Temmepatype 650-680°C. Ykaxkure, Kak ITOT PEXKUM HA3bIBACTCS,
OTUIIIUTE CYITHOCTh MPEBPAIICHUN U TTOJIY4aeMYIO CTPYKTYPY.

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

BapuanTt 9
1. C nomompbo JuarpaMMbl COCTOSIHUSL  KEJIE30-LIEMEHTUT  ONPEIEIINTE
KpUTHYeCcKHe Touku Aci, Acs As cTaneit conepkanuem yriepoaa 0,35% u 1,1%.
2. BpluncnuTte BpeMEHHOE CONPOTUBIIEHHE 00pa3lia U3 MEIHOIO CIUIaBa, €CIIH €ro
TBEepAOCTh paBHa 142 HB.

BapuanT 10
1. Berueptute aumarpamMMmy HM30TEPMHUYECKOIO IPEBPALLEHUS ayCTEHHUTA s
IBTEKTOUIHON CTalli, HAHECUTE HA HEe KPUBYIO PEXHMa U30TEpMUUYECKON 00pabOTKH ¢
BBIZIEPKKOM Tpu TemnepaTtype 620°C. Ykaxure, Kak 3TOT peKUM Ha3bIBACTCS, ONUILINTE
CYIIHOCTb NPEBPAILEHHUS U MOJTYy4aeMYIO CTPYKTYpY.



2. BrruncnuTe BpeMEHHOE COMPOTUBIICHNE 00pas3iia U3 MEIHOTO CIUIaBa, €CIIN €To
TBEpAOCTh paBHa 155 HB.

Bapuant 11
1. C mnoMompl0 JAWarpaMMbl COCTOSHUS — KEJI€30-IIEMEHTUT  OIpPEACIIUTE
KpUTHYECKHe TOUKH Aci, Acs Iutst ctaneit cogepskanneM yraepozaa 0,4% u 0,95%.
2. Beraucnute BpeMEHHOE CONPOTHUBIICHHE 00pa3la U3 MEAHOIO CIUIaBa, €Clid €ro
TBepOCTh paBHa 160 HB.

BapuanT 12
1. BrrueptuTe amarpaMMmy H30TEPMHUYECKOTO IIPEBpAIlleHUs ayCTEHHUTa IS
HBTEKTOMJIHOM CTall, HAHECUTE Ha HEe KPUBYIO pPEeXUMa HM30TEPMUUYECKOW 0O0pabOTKH,
obecreumnBaromieit moydenue TBepaoctu 150 HB. YkaxkuTe kak 3TOT pexXuM Ha3bIBaCTCH,
OTUIIUTE CYIIHOCTh MPEBPAICHUN U CTPYKTYPY MOCIE TIOJHOTO OXJIAXKICHHUS.
2. BeruuciauTe BpeMEHHOE CONPOTHURICHUE 00pa3iia U3 METHOTO CIUIaBa, €CIIU €0
TBEepAOCTh paBHa 115 HB.

BapwuanT 13
1. C mnomMompi JuarpaMMbl COCTOSIHHSI  KEJIE€30-IIEMEHTUT  OTPEICITUTE
KpUTHYECKHE TOUYKH Aci, Acs Iutst ctaneit conepskanneM yriaepozaa 0,45% u 1,2%.
2. BeruucinuTe BpeMEHHOE CONPOTUBIICHHE 00pasiia U3 MEIHOTO CIUIaBa, €CIIH €To
TBepOCTh paBHa 125 HB.

Bapuanr 14
1. Beueptute auarpaMMmy H30TEPMUYECKOTO MPEBpAIEHUS ayCTEHUTA s
IBTEKTOMIHON CTalH, HAHECUTE Ha HEe KPUBYIO PEKMMa M30TEPMHUYECKOW 0OpabOTKH,
obecrneumnBaroieit noyuenue TBepaocta 250 HB. Ykaxure, kKak 3TOT peKUM Ha3bIBAeTCH,
OTHIIIUTE CYITHOCTH MPEBPAIICHUI U CTPYKTYPY MOCIIE MOTHOTO OXJIAXKICHHS.
2. BeruncnuTe BpeMEHHOE COMPOTUBIICHHE 00pasiia U3 MEAHOTO CIUIaBa, €CIU €ro
TBEepAOCTh paBHa 165 HB.

Bapuant 15. Onpenenure temmnepaTrypsl NPEBpPALICHUN CIUIaBa CUCTEMBI MEIb-
HUKEJIb!

BapuaHT 1) 5% Ni, 95% Cu;

BapuanT 2) 40% Ni, 60% Cu.

Jlnst 5TOM 1IenM BRIUEPTUTE B MaciiTtade nuarpammy coctosinus Cu-Ni, mocTpoiTe
KpUBbIe OXJaxJeHus cruiaBa. OOBACHUTH XOJ MOJYYEHHBIX KPUBBIX U YKAKUTE, KaKue
IPOLIECCHI, MPOUCXOAIINE B 3TUX CIUIaBaX, XapaKTEPU3YIOT OTAEIbHbBIE YYaCTKH KPUBbIX.
Onpenenute TeMrepaTypsl IJIaBJICHUS CIIaBa.

Bapuant 16. ANIOMHHEBOKPEMHHUCTBIE CIUIaBBl  ONPEICIEHHOTO  COCTaBa,
Ha3bIBaCMble CUJIyMHMHAMH, HMMEIOT XOpOIIME JMUTEHHbIE cBoWcTBa. M3-3a Mmanou
IUIOTHOCTH U yIOBJIETBOPUTEIBHBIX MEXaHUYECKUX CBOMCTB OHU IIMPOKO MCIOJb3YHOTCS
B TPOMBIIUIEHHOCTH JJIsi Pa3HOOOpa3HBIX JHUTHIX JeTane. Ha ocHoBaHuM aHanuza
nuarpammel coctostaust Al-Si paccMoTpuTe mporecchl MPeBpaIeHui B CIUTaBax ¢

Bapuant 1) 5% Si;



BapuanTt 2) 20% Si.
Jlnis 3TO# menu BbIYEpPTHTE B MacmiTabe nuarpammy cocrostaus Al-Si, mocTpoiite
KPHUBBIE OXJIXKICHUS CIUIABA.

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, MPOUCXOISIINE B ITUX CIUIABAX, XaPAKTEPU3YIOT OTAEIbHBIC YYaCTKU KPUBBIX.
Onpenenute TeMrepaTypsl IJIaBJICHUS CIUIaBa.

Bapuanrt 18. JI7s1 poBOJIOKH U JIEHTBI, CIy>Kalllel 3JIeMEeHTaMU COIPOTUBIICHUSI BO
MHOTHX HarpeBaTeIbHBIX MPHOOpax M TMevax, UCIOIB3YIOT CIUIABBI CHCTEMBI HHUKEIb —
XpoM (HuXpoMm), pabouas temneparypa kotopsix MeHee 1200°C. JlerupoBanue XpoMom
o0ecrieunBaeT BBICOKOE 3JIEKTPOCONPOTHBIEHHE U KapocToWKocTh. Ha ocHoBaHUM
nuarpammel coctostHus Cr-Ni onpenenure (a3oBbiii coctaB ciaBa ¢ 30% Hukens u 70%
xpoma npu 1500°C u konnuectBeHHOE cooTHoweHue ¢a3z mpu 800°C.

Bapuant 19. Bo MHOrHEe TUTaHOBBIE CIUIaBBI BBOJST MapraHel JUisl YIy4IIeHUs
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. AnOMHUHHEBOKPEMHMCTBIE CIUIaBbl OINPEICICHHOIO COCTaBa,
Ha3bIBa€Mbl€ CWJIYMHMHAaMHM, HMEIOT XOpOIIHWE JIUTeHbIE CBoMcTBa. I3-3a Mmanon
IUIOTHOCTH U yJIOBJIETBOPUTEIbHBIX MEXaHMUECKUX CBOWCTB OHU IIMPOKO MCIOIb3YIOTCS
B MIPOMBIIIJIEHHOCTH JUIsl pa3HOOOpa3HbIX JUTHIX jAeraneil. Ha ocHoBaHuu auarpammbl
cocrosinust Al-Si onpenenute dazobliit cocta cruaBa ¢ 40% Si u 60% Al npu 300°C u
KOoJM4ecTBeHHOE cooTHomeHue $a3 mpu 700°C.

Kpurepun oneHku:

v/ 8 Ga/IOB BBICTABISIETCS CTYIEHTY, €CIHM YETKO MOCTPOEHA Juarpamma Juisi MepBoi
3aJjauu, Ha Hell 6e3 OIMO0K HaHeCeHa KpUBask peXKUMa H30TePMUUECKOM 00pabOTKH, MPaBUIBLHO
IIOKa3aHbl BCE NPEBPAICHHS U UX BBIIIOJIHEHO ONMCAHUE, a TAKXKE JaH NPaBUIbHBINAPE3YJIbTAT
10 BTOPOH 3aJa4e;

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

v' 3 GayuTOB BBICTABJISIETCS CTYICHTY, €CJIM UarpamMMa JUis IepBOil 3a1a4u MOCTPOEHA C
HEKOTOpPBIMH OLIMOKaMH, Ha He HaHeceHa, HO C HEKOTOPBIMU HETOYHOCTSMHU, KpUBasi pexuma
M30TEPMHUUYECKOl 00pabOTKHM, MOKa3aHbl HE BCE IMPEBpAIllEHUS WJIM HE COBCEM IPaBUIIBHO
BBITIOJTHEHO UX OMHMCAHME, WIN JaH HEeMPaBUIbHBIN pe3yabTaT 10 BTOPO 3a/1ade;
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Dakynremem___MexaHUYECKUU

Kageopa__Maiun u anmapatoB XUMHYECKUX TPOU3BOCTB

Hampasnenne nmoaroroku_20.03.01 «TexHnocdepnasi 6€301macHOCTH

(K00 u Haumenosanue)

[Ipoduns/mporpamma:__ «be30mMacHOCTh TEXHOJIOTUYECKUX MPOIECCOB U MPOU3BOJICTBY
(Haumenosanue)

Cemectp 6

KommuiekT 3aganuii 1J141 Keiic-3a1a4u

no teme 3: «O0padoTKa METAJIOB U CIJIABOB»

Bapuanr 1

NHCTpyMEHT il MEXaHU4ecKoil oO0paboTKH MaTepuasoB MOCIE PEMOHTA U
BOCCTAHOBJICHUS TpeOyeT TepMuueckoil o00padoTku. HeobxoauMo rpaMoOTHO
BBIOpaTh BHUJ U PEXKUM TEePMOOOPaOOTKM IS CTAJIBHOTO HMHCTPYMEHTa C
conepxkanuem yriepoaa 0,8%.

C moMmommpl0 AUarpaMMBl  COCTOSIHHSL JKEJIE30-TIEMEHTHUT, OMpPEIeITUTE
TEMIIepaTypy HOPMaIM3AIUU, OTKUTAa U 3aKAJKH JUIsl 3aJaHHOTO WHCTPYMEHTA.
OxapakTepu3yuTe 3TU BHIBI TEPMHUECKOW OOpabOTKH M OIUIIUTE CTPYKTYPY U
CBOICTBA MOCIIE KAKIOTO PEKUMa 00pabOTKHU.

Bapuanr 2

B crpykrype yrnepoaucToi cranu ¢ coxaep;xkanuem yraepona 0,3% mocrme
3aKajJKd He OOHApyKMBAETCS OCTATOYHOIO AYCTEHUTA, a B CTPYKTYpE CTaju C
coaepxxkanreM yriepoaa 1,2% nabmomaercs okojio 10% ocTaToOuyHOro aycTeHHTA.
OOBsicHUTE TIPUYMHY 3TOTO sIBJIEHUsA. BbriOepute 00pabOTKy, KOTOpas CMOXKET
YCTPaHUTh OCTAaTOYHBIN ayCTEHUT.

Bapuanr 3

JIBe OMHAKOBBIE JETANIH U3 YIIIEPOJAUCTON CTAllU C COJAEPKAHUEM YyTiepoja
0,4% noaBepranych 3aKajke OpH Temreparype, coorserctsenno, 760°C u 860°C.
Ucnonb3yst nuarpaMMy COCTOSIHUSI JKEJI€30-IIEMEHTUT, OOOCHYHTE BBIOpaHHBIC
TEMIIEPATypbl HArpe€Ba W OMNUIIUTE MPEBPAIICHUS, KOTOPbIE MNPOU3ONLIA MPHU
JAHHBIX PEeKUMaXxX 3aKaJIKU.



Onpenenure, KakoW U3 PEXKUMOB TepMooOpaboTku Oyrmer Oolee
() PEKTUBHBIM U TTOSICHUTE MPUYHHY.

Bapuanr 4

W3nenus u3 yriepoauctod cranu ¢ couepkanuem yriepona 0,4% mocne
MPABIJIBHO BBITIOJHEHHOW 3aKajKH U MOCIEIYIOMIET0 OTIyCKa UMEIOT TBEPJIOCTh
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 yriaepoaucTor CTalau, MOJTYyYEHHBIE METOJAOM JIUThS, UMEIOT
KPYITHO3EPHUCTYIO CTPYKTYPY.

OOBbscHUTE, YEM BBI3BaH 3TOT ACPEKT.

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 BOCCTAHOBJICHUSI TPEOyeT 3aKalKU C
MOCJIETYIOIIUM OTITYCKOM JUtsl moy4denus teepaoctu 30+35 HRC.

Hcronp3ys 3HAYCHUS KPUTHYECKUX TOYCK W KPUBYIO M3MEHECHHS TBEPIOCTH
B 3aBHCHMOCTH OT TE€MIIEpaTyphl OTITyCKa, Ha3HAYBTE IS CTAJIH, C COACPKAHHUEM
yraepona 0,5%, temmepaTypy 3akajku U TEMIIEpaTypy OTIyCKa, HEOOXOIUMBIE
st obecrieuenus TBepaoctu 30+35 HRC. OO6GochyiiTe BBIOpaHHBIM pPEXUM
TEPMUYECKON  00pabOTKH, OMUIIUTE TMPEBPAICHUS, MPOUCXOIAIINE TPH
TepMUYECKOi 00paboTke qaHHOM cTanu. ONUIIKNTE CTPYKTYPY U CBOWCTBAU3/IEIHIMA
B TOTOBOM BHJIE.

Bapuanr 7

Ha3znaubte pexuM TEpMHUECKOW W XHUMHKO-TEPMHUUYECKOW 00pabOTKH
IIECTEPHU U3 CTAJH ¢ coepkanueM yriepoaa 0,2% ra TBepmocTs 3yda 58+62 HRC.
Onummre CymHOCTh NPOUCXOASIINX MPEBPALICHUN, MUKPOCTPYKTYPY U CBOMCTBA
MOBEPXHOCTH M CEpLIEBUHA 3y0a Mociie OKOHYATEIbHON 00padOTKH.

Bapuant 8

NHcTpyMeHT aiisi MexaHu4eckoil oOpaboTKH MaTepuaioB MOCJIE PEMOHTA U
BOCCTAaHOBJICHUS TpeOyeT TepMmuueckoil oOpabotku. Heobxomumo TpaMOTHO
BBIOpAaTh BHUJ W PEXKUM TEPMOOOPaOOTKH MJiI CTAIBHOTO HWHCTPYMEHTa C
conepkanuem yrieponaa 0,8%.

C nmnoMmompl0 JAMarpaMMbl  COCTOSTHUSL  KEJIE30-LEMEHTHUT, OMNpEeInTe
TEMIIEpaTypy HOPMAIM3AIMU, OTKUTA W 3aKAJIKU Ui 3aJaHHOTO WHCTPYMEHTA.
OxapakTepu3yiTe 3TH BHIBI TEPMUYECKOW OOpaOOTKM W OIMHUIIUTE CTPYKTYpY U
CBOMCTBa MOCJIE€ KaXkJA0T0 pekruMa 00pabOTKHU.



Bapuanr 9

B ctpyktype yriepoauctoil cranu ¢ comaepxanuem yriepoaa 0,3% mocie
3aKajJKd He OOHApYKMBAETCS OCTATOYHOIO AYCTEHUTA, a B CTPYKTYpE CTaju C
conepxkanuem yriaepona 1,2% wnadmogaercs okosio 10% ocTaToOyHOTO ayCTEHHTA.
OObsicHUTE TPUYMHY 3TOTrO siBJIeHUsA. BpiOepute 00pabOTKy, KOTOpas CMOXKET
YCTPAHUTh OCTATOYHBIN ayCTEHUT.

Bapuanr 10

JIBE OMHAKOBBIE JETANIH U3 YIVIEPOAMCTOM CTAIIU C COAEPIKAHUEM YyTiepoaa
0,4% noxBepranyuch 3akaiake Py TeMIEparype, cooTBeTcTBeHHo, 760°C u 860°C.
Hcnonb3yss auarpaMmy COCTOSIHUSI KEJIE€30-LIEMEHTHUT, OOOCHYWTE BBIOpaHHBIC
TEMIIepaTypbl HarpeBa W OIHUIIUTE TPEBpAIICHUS, KOTOPbIe MPOU3OUUIA TpPH
JAHHBIX PEKUMAX 3AKAJIKH.

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

Bapuanr 11

N3znenus u3 yraepoauctor cramud ¢ coaepxkanuem yriepoaa 0,4% mocie
MPABUJIBHO BBHITIOJTHEHHOMN 3aKaJK{ M MOCIEAYIONIEro OTIYyCKa UMEIOT TBEPAOCTH
0o0Jiee HU3KYI0, UEM MPETYCMOTPEHO TEXHUYECKUMU YCIOBUSIMU.

OOBsicHUTE, YEM BBI3BAH TOT IE(PEKT.

Bribepute u 000CHyiiTE BHJI W yCIOBUA OOpabOTKH, KOTOpas CMOKET
UCIIPABUTH ATOT I€(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

HNHcTpyMeHT u3 ctanu, ¢ coaepxanuem yriaepona 0,5% st MexaHu4ecKou
00pabOTKH MaTepUalOB TMOCJIE PEMOHTA W BOCCTAHOBJICHUSI TPEOyeT 3aKalKh C
MOCIIEAYIOLUUM OTITyCKOM Jutst mosrydenus teepaocta 3035 HRC.

Hcnonb3yst 3HaUeHUS KPUTHUECKUX TOYEK W KPUBYIO U3MEHEHUS TBEPIOCTU
B 3aBHCHMOCTH OT TeMIIepaTyphl OTIyCKa, Ha3HAYbTe ISl CTAJH, C COJAEpPKaHUEM
yraepoga 0,5%, temmepaTypy 3akajdku U TEMIIEpaTypy OTIYyCKa, HEOOXOIUMBIC
st obecrieuenuss TBepaoctu 30+35 HRC. OO6ochyiiTe BBIOpaHHBIM PEXKUM
TEPMHUYECKON 0OpaOOTKH, ONUIIMTE TpEBpallleHUs, MPOUCXOIAIINE IPH
TepMHUYECKON 00paboTke JaHHOU cTanu. ONUILINTE CTPYKTYPY U CBOWCTBaU3IEIHI
B TOTOBOM BHJIE.

Bapuanur 14



Ha3zHaubTe peXHM TEPMHUECKOH U XHMHKO-TEPMHUYECKOH 00paboTKu
HIECTEPHU U3 CTalu ¢ cogepkanueM yriuepoaa 0,2% na TBepaocts 3yoa 58+62 HRC.
OnumuTe CyImHOCTh MPOUCXOIANINX MPEBPAIICHUNH, MUKPOCTPYKTYPY U CBOWMCTBA
MOBEPXHOCTH M CEP/ALIEBHHA 3y0a MOCJIe OKOHYATEIbHON 00pabOTKH.

Bapuanr 15

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

C mnoMolpl0 JAMarpaMMbl COCTOSIHUSL  KEJIE30-LIEMEHTHUT, OIpPEIEIUTE
TEMIIEpaTypy HOPMAIM3aLUHU, OTKUTAa W 3aKAJIKH JUIsl 33JaHHOTO MHCTPYMEHTA.
OxapakTepu3ylTe 3TU BHJIBI TEPMHUYECKOW OOpaOOTKM M ONUIIMTE CTPYKTYpPY MU
CBOMCTBA MOCJIE€ KaXkA0TO pekruMa 00pabOTKHU.

Bapuanr 16

B cTpykrype yrnepoaucrToun cramu ¢ coxaep:xkanuem yriaepona 0,3% mocrme
3aKajJKd HE OOHApPY>KMBAETCS OCTATOYHOIO AyCTEHUTA, a B CTPYKTYpE CTaju C
cojaepxkanreM yriepoaa 1,2% nabmromaercs okoio 10% ocTtaTrodHOro aycTeHHUTA.
OObsicHUTE TPUYHMHY 3TOTrO siBJIeHUs. BpiOepute 00pabOTKy, KOTOpas CMOMKET
YCTPaHUTh OCTAaTOYHBIN ayCTCHUT.

Bapuanr 17

JIBe 0IMHAKOBBIE JETAIN U3 YIIEPOIUCTON CTAIN C COACpKAHUEM YTiIepoia
0,4% moaBepramuch 3aKajike OpH TEMIEpaType, cooTBeTcTBeHHo, 760°C u 860°C.
Hcnonp3yss auarpaMMmy COCTOSIHUSI KeEJIe30-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 IPUUHUHY.

Bapuanr 18

N3znenus u3 yraepoaucton cranmu ¢ coaepxkanuem yriepoaa 0,4% mocie
MPaBUJIBLHO BBINIOJHEHHOM 3aKalKU U MOCJEAYIOLIEro OTIyCKa UMEIOT TBEPAOCTh
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 3aKalKh C
MOCJIETYIONIUM OTITYCKOM JUisl moyueHus teepaoctu 30+35 HRC.

Hcnonb3yst 3HaUeHHUS KPUTHUECKUX TOUYEK U KPUBYIO U3MEHEHHUS TBEPJOCTU
B 3aBHCHMOCTH OT TeMIepaTyphl OTIyCKa, Ha3HAYbTE VISl CTAH, C COAEPKaHUEM
yraepoga 0,5%, TemmepaTypy 3akajku U TEeMIIEpaTypy OTIyCKa, HEOOXOIUMBbIE
st obecrieuenuss TBepaoctd 30+35 HRC. OO6GochyiiTe BBIOpaHHBIM pPEXUM
TEPMUYECKON  00pabOTKH, OMNMUIIUTE MPEBPALICHUS, MPOUCXOISAIINE TPH
TepMUYeCcKOil 00paboTke qaHHOM cTanu. ONUIIKNTE CTPYKTYPY U CBOMCTBAU3/IEIHIMA
B TOTOBOM BHJIE.

Kpurepuu onenku:

v 8 6aJIOB BBICTABIIAETCS CTYCHTY, €CJIM IIPaBUIILHO BEIOpaH B 00pabOTKH, Hanboiee
3¢ (HEeKTHBHBIA pEXUM O00paOOTKH, BBIOJHEHO ITOJHOIICHHOE OOOCHOBAaHUE BBIOPAHHBIX
peneHui;

v/ 5 0aJJIOB BBICTABJISIETCS CTYAEHTY, €CIIM NPABHJIBHO BEIOPaH BH 00pabOTKH, B IIEJIOM
MPAaBUIIBHO - PEXHUM OOPaOOTKH, BBHIIIOJIHEHO YIOBIIETBOPUTEIHLHO OOOCHOBAHUE BHIOPAHHBIX
peneHui;

v'3 GaIOB BBICTABISIETCS CTYICHTY, €CJIM MPaBUILHO BBIOpAH BUI 00pabOTKH, MpH
BbIOOpE pekuMa 00pabOTKM JOMYIIEHBI HEKOTOPHIE OIMMOKH, OOOCHOBaHHWE BBIOPAHHBIX
pELICHUH BBIIIOJHEHO HE B IIOJHOM Mepe.



MuHHUCTEpPCTBO HAYKU U BbIciero oopazoBanus Poccuiickoit denepanyu
HwxHekaMCKUii XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((usinan)

benepanbHOro TOCYJaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS

BBICHICTO O6pa3OBaHI/I}I

«Kazanckuit HaHI/IOHaJIBHHﬁ I/ICCJ'IGI[OBaTeJILCKI/Iﬁ TEXHOJIOTHYCCKUM YHUBCPCUTCT»

Dakynremem___MexaHUYECKUU

Kagheopa__Maiun u anmnapaTtoB XUMHYECKUX TPOU3BOICTB

Hampasnenne nmoaroroku_20.03.01 «TexHnocdeprast 6€301macHOCTH

(k00 u Haumenosanue)

[Tpoduns/mporpamMmma:__ «be30MacHOCTh TEXHOJOTUYECKUX MPOIECCOB U TPOU3BOJICTBY

(Haumenosanue)

Cemectp 6

OO0 ~NO Ol WwNPEF

10
11

12.
13.
14.
15.
16.

Tembl pedepatos
no Teme 1: O0uue cBeieHUs1 0 MaTepHaIax U MaTepUaI0BeeHUH

. Ucropus pa3Butus Matepuaios.

. CTaHoBNIeHUE MaTepUaJIOBEICHUS KaK MPUKIIATHON HAYKH.

. DTambl pa3BUTHE MaTEPUATOBEACHUS.

. PazButHe uccienoBanuii B 001aCTH CUHTE3a U MepepabOTKH MOJIUMEPOB.
. HoBast o6acTh MaTepuanoBeieHus - KOCMUYECKOE MaTepUaIoBeIEHNUE.

. PazBuTne mpousBocTBa 1 MOTpeOICHNE CBEPXTBEPIBIX MATEPHATIOB.

. KpaTkue cBenenust 0 BOJTOKHAX )KUBOTHOTO MTPOUCXOKICHUSI.

. CocTaB 1IEepCTSIHBIX BOJIOKOH.

. THIbI EepCTIHOTO BOJIOKHA.

. CBOIICTBa BOJIOKHA IIEPCTH.

.TpuboTexHnueckre MaTepralibl, BUJbl, HA3HAYCHUE.

Howmenkiarypa cma3zok.

AHTUPPUKIIMOHHBIE MAaTEPHAIIBI.

Meramio-kepaMuueCKre KOMIIO3UIITMOHHBIE MAaTEPUAIIBI.

OPUKIIMOHHBIE MATEPUAIIBI.

Harypanbnsiii menk. CTaguu pa3BUTHSI TYTOBOTO HICJIKONPSAAA U MOJYYEHUE HUTH-

CBIpIIA.

17.
18.
19.
20.

XUMHYECKUN COCTAB U CBOKMCTBA HATYPAJIBbHOIO IIEJIKA.
CoBpeMeHHbIE KOMITO3UI[MOHHBIE MATEPUATIBI.
Marepuaibl, OCHOBAaHHBIE HA IPUMEHEHUN HAHOTEXHOJIOTUH.
Crneunanu3upoBaHHbIE HEMETAUIMUYECKUE MaTepuaibl s  XUMHUYECKOIo

000pyIOBaHMUS.



Kpurepuu onieHku:

v/ 8 Ga/IOB BBICTABIISETCS CTYAEHTY, €CIM MIPABUILHO BLIOpAH BUA 00pabOTKH, HanboIee
3¢ heKTHBHBIN pexkrM 00pabOTKH, BHITIOIHEHO OJHOIICHHOE 000CHOBAHNUE BHIOPAHHBIX PEIICHU;

v'5 0aJlIOB BBICTABIIAETCH CTYAEHTY, €CJM NPAaBHIBHO BLIOpAaH BHUJ 00pabOTKH, B IIEJIOM
MPABWIBHO - PEXHUM OOpaOOTKH, BBIMOIHEHO YAOBIETBOPUTEIBHO OOOCHOBAaHUE BBIOPAHHBIX
peueHui;

v/ 3 6aI0B BHICTABIISETCS CTYAEHTY, €CIIU IPABUIILHO BEIOpaH BH 00pabOTKH, IPU BEIOOPE
pekuma 0OpabOTKM JIOMYIICHBI HEKOTOphIE OIMMOKH, OOOCHOBAaHWE BHIOPAHHBIX PEIICHUN
BBIIIOJIHEHO HE B MOJIHOW MEpE.



MuHHUCTEpPCTBO HAYKU U BbIciero oopazoBanus Poccuiickoit denepanyu
HwxHekaMCKUii XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((usinan)
benepanbHOro TOCYJaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCcKkuil HallMOHAJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET

Dakynremem___MexaHUYECKUU

Kagheopa__Maiun u anmnapaTtoB XUMHYECKUX TPOU3BOICTB

Hampasnenne nmoaroroku_20.03.01 «TexHnocdeprast 6€301macHOCTH

(k00 u Haumenosanue)

[Tpoduns/mporpamMmma:__ «be30MacHOCTh TEXHOJOTUYECKUX MPOIECCOB U TPOU3BOJICTBY
(Haumenosanue)

Cemectp 6

Tembl 1J1s1 co0ece0BaAHUS

1. Knaccudukanust HEMETANTMYECKUX MATEpPUATIOB MO CTPYKTYPHBIM U
(GYHKIIMOHAIBHBIM TPU3HAKAM.

2. ®opMHUpOBaHUE CTPYKTYPHI i CBOMCTB HEMETAIUIMYECKIUX MaTEPHAIIOB.

3. OU3NKO-MEXaHNYECKUE U XUMHUYECKUE CBOWCTBA HEMETAUTUIECKUX MaTEPHAJIOB.

4. AKpuiioBblE  TIOJIUMEPBI:  TOJUMETWIMETAKpUIAT, MOJUOYTUIMETaKpHUIIaT,

MOJMAKPUIOHUTPUI, TOTUAKpHIiIoBas kuciota. [lonydenue, cBoiictBa. OCHOBHBIE BUABI

IIJJACTMACC U U3JIETIUHI U3 HUX.

5. Komnozunmonnsie Matepuansl. OCHOBHbIE CBOMCTBA M 00JIaCTh MPUMEHEHUSI.

6. Knesmmue wmarepuanst u repmetuku. Knaccudukamms kieeB. CMolsHbIe U
pe3uHoBBIe Kiien. OpraHuyeckne U HeopraHudeckue kieu. Kiem Ha OCHOBE SIOKCHIHBIX
CMOJI

7. CocTaB, CBOWCTBA U XapaKTEPUCTHUKA MUHEPAILHBIX (HEPTIHBIX) U CHHTETHUECKHIX
Macen. [Ipucaaky, HamOMHUTENN U 3aTyCTUTEIN.

8. @roporutactel: monuteTpadTOpITUICH, onuTeTpadTopxiiopatuieH. [lonydenue
u cBoiicTBa. OCHOBHBIE BU/IbI IUIACTMACC U U3JEJINNA U3 HUX.

9. IllonuBMHWIOBBIM cOouUpT © nonuBUHMIAUeTaT. Mx cBolictBa u obinactu
NPUMEHEHHUS.

10. OO6mmue cBOICTBa MOJUKOHACHCAIIMOHHBIX CMOJI M IUIACTMAcC Ha OCHOBE
ITOJIMKOHACHCALIMOHHBIX CMOJI.

11. ®enomnactel: GpeHOAPOPMATBLIUTUIHBIE CMOJIBI HOBOJAYHOTO U PE30JILHOTO
TUIOB. VX cBOICTBA M 001aCTU IPUMEHEHMUS.

12. AMUHOAIIb/IETU/IHBIE CMOJIBL: MOYEBUHO(OpMaIbAECTHIHbIE U
amuHO(popMaibaeruaibie. CBOWCTBA U BUJbI U3/IETUH.

13. ITonmuamugasie cMoiibl. CBOMCTBA M BUABI U3IETIUNA.

14. TlonmurupHeie moaumepsl (MoauKapOOHAT, MOIMITUIEHTEpedTaIaT) 1 CMOJIBI.
CBoliCTBa U BUJIbI U3JIEIIHH.



15. Ankunneie cMombl: THU(TaNEBbIe U TeHTadTanesbie. CBONCTBA.

16. Cwmazounsle  Martepuansl. (Cma3zounble Macina.  MOTOpHBIE — Macia.
TpancmuccuonHble Maciaa. Macia A NpOMBIIUIEHHOTO o0opyaoBanus. 25. [lonnypeTaHsl.
[TonuyperanoBsle amacToMepsl. CBOMCTBA U BUABI U3ACTUIL.

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

18. Ilemmono3a u ee mpousBojaHble. [IpocTble U cioXHBIE 3(UPHI LEUIIOIO03HI,
ruparuenatonos3a. 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
CUHTETHYECKHX Kay4yKOB, UX BUJBI.

22. CMa30YHO-0XJIAKAAIOIINE U TEXHUYECKHE MaTepUaIIbl

23. MoHonuTHBIE W TMOpUCThIe pe3uHbl. CrocoObl MOMY4YEHHs MOPUCTHIX PE3UH.
O6uact TPUMEHEHHSI U ACCOPTUMEHT PE3UHOBBIX M JIATEKCHBIX U3/IETUH.

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

Kpurepuu onenku:

v'7 OGaIoB BBICTABIIAETCS CTYAEHTY, €CIM YETKO MPEJACTABIUI CBOK IO3UIIUIO,
apryMEHTHPOBaJl TOYKY 3pCHHUS, KPUTHUCCKH OICHHBAJ apryMEHThI JPYTUX CTYICHTOB,
MOATBEPKIasi TTyOOKOe 3HAaHHWE MaTepualia, YMCHHE HCIIOIh30BaTh HOPMATHBHBIC JOKYMEHTHI,
HAyYHYIO JIMTEPATYPY JJIs TIOATBEPKICHUS MPABUIHHOCTH COOCTBEHHOW TIO3HIIHH;

v'5 QaIoB BBICTABIAETCS CTYAEHTY, €CIM YETKO MPEJACTABIIUI CBOK MO3HIIMIO,
apryMEeHTHUPOBANl TOYKY 3PEHHUsI, OIICHUBAJI apTyMEHTHI IPYTUX CTYIEHTOB, MOATBEPXkAas 3HAHHE
MaTepuasna, yMEHUe UCIOIb30BaTh HOPMATHBHBIE JOKYMEHTHI Ui MMOATBEPKACHUS MPABUIBHOCTH
COOCTBEHHOM MO3UIIHH;

v'3 6aJI0B BBICTABIIAETCS CTYIEHTY, €CIIU IPEACTABIISII CBOIO MO3UIIUIO, ApIYMEHTHPOBA
TOYKY 3pE€HHUS, TOATBEPXKAast 3HAHHUE MaTepHala, yMeHHUE UCIIOIb30BaTh HOPMATUBHBIE TOKYMEHTHI
JUTSL TTIOATBEP K ICHUSI TPABUILHOCTA COOCTBEHHOM MO3HUIINY;



MuHHCTEpPCTBO HAYKU U BhIcIero oopazoBanusa Poccuiickoit denepanu
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 nmoaroroku_20.03.01 «TexHnocdepnasi 6€301macHOCTH

(K00 u Haumenosanue)

[Ipoduns/mporpamma:__ «be30mMacHOCTh TEXHOJIOTUYECKUX MPOIECCOB U MTPOU3BOJICTBY

(Haumenosanue)

Cemectp 6

TecToBBIC 3a1aHUA

1) s u3roTOBJICHHUS KaTyIIeK, 0OMOTOK 3JIEKTPOBUTaTE/ICH HCIIOIB3YIOT IPOBOIA
(1) xabemnu
(2) o6mMoTOUHBIE
(3) ycraHoBOUHBIC
(4) MoHTaKHBIE

2) DBeunblii uyryH npuMeHsIeTCS
(1) st U3rOTOBIICHUSI OTBETCTBEHHBIX JCTANICH MAIITHH
(2) B BU/Ie TOBEPXHOCTHOT'O CJIOS HA | MPOKATHBIX BAJIKAX U3 CEPOTO YyTryHa
(3) st m3roToBIeHUs cabo HATPY)KEHHBIX JIeTaeit
(4) nnst M3roTOBNCHUS AeTajel, pabOTAOIIMX MPU AMHAMUYECKUAX HAarpy3Kax

3) Cramu mapok 50T", 50C2, 60C2XDA ucnoiab3yroT 1 K3TOTOBICHUS
(1) pexymiero HHCTpyMeHTa
(2) xy30BOB aBTOMOOMIIEH
(3) mpyxuH u peccop
(4) 3yOuathIx Kojec

4) CrutaBbl QTIOMHHHUS C MAPTaHIIEM OTHOCSITCS K
(1) nuTeitHBIM cIUTaBaM
(2) crutaBam, yrpodHsIeMbIM TEPMHYECKOH 00pabOTKOM
(3) crutaBam, HEYIPOYHIEMBIM TEPMHUUECKON 00pabOTKOM
(4) nypanroMuHaM

5) Cmutas mapku BpAS5- 310
(1) amroMUHUEBBIH CILIaB, coaepxantuii 5% Oepusuius
(2) BBICOKOKAUECTBEHHAS CTallb, JISTHPOBAHHAS HEOIUMOM U OOpOM
(3) amroMunHueBast 6poH3a, coneprxaias 5% amoMUHUSL



(4) 6pIcTpOpEIKYIIas cTanb, coAepkarias 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 1eMEHTHUIIIBIX 00Pa30BaHHI
(2) komMueCcTBO rPaUTOBBIX BKIIOUCHHI
(3) dbopma rpadUTOBBIX BKIIOYCHHIA
(4) cTpykTypa METaLTNYeCKO OCHOBBI

8) Cmas 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) sxaponpoYHBIMU
(2) nebopMupyeMbIMHU, YIIPOUHSIEMBIMHA TEPMHUECKOM 00pabOTKOI
(3) nehopmupyemMbIMH, HE YIIPOUHSIEMBIMH TEPMUUECKOI 00pabOTKOM
(4) muTerHBIME

11) OcHOBHBIME TPEOOBAHUSIMU K CTAJISIM 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 Meu ¢ IIMHKOM
(3) crumaB Meu ¢ ATFOMUHHEM
(4) crutaB MeM ¢ JTFOOBIMH SJIEMEHTAMH, KPOME [THHKA

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) narpuem

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 YaCTHIIAMH BTOPOH (hazbl
(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 PE3Y/ILTATE MPOTECKAHUS XMMHUYCCKUX PEaKIUiA,
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) maposuaHOro rpaduTa
(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 MTOJYUCHHUS TOPOIIKA ME/TH SBIISICTCSI
(1) MeToT MEXXKPUCTAITUTHON 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) CroucTlii TUIACTUK HAa OCHOBE (eHONI(DOPMAIBICTUAHON 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

HaIIOJTHUTCIIEM U3



40) Mapka crutaBa MeId M 0JIOBa, coaepxamiero 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)YyryH npu BBIILIABKE MOJUPUIUPYIOT IS
(1) u3MeHEeHHS CTPYKTYPBI OCHOBBI
(2) namenenus Gopmbl rpadUTOBBIX BKIFOYCHUI
(3) moBbIIICHHS KOPPOZUOHHOM CTOMKOCTH
(4) u3menbYeHUS 3epHA

43) CrioucThIi MJIACTHK HAa OCHOBE (heHos(opMaibACTHIAHON CMOJIBI C HANOJIHUTEIEM U3 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 porecca CTapeHus
(3) oGueruenwust mporecca nepepadoTKH PE3UHOBON CMECH
(4) popMHUpOBaHUS CETUATOM CTPYKTYPHI

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

46) JTnst M3roTOBJIEHHS TOPMO3HBIX HAKJIA0K HPEAMOYTUTEIBHO HCIIOIB30BATh
(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, cogeprkareii 16 % nunka

(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 HY/Tb-MEPHBIMH HAITOJHUTEIIIMH
(4) cTpykTypa KOTOPBIX COCTOMT M3 MATPHUIIBI U YaCTHUI[ BTOPOH (a3bl, BbIACIUBIICIHCS B
MpolLiecce CTapeHus

51) TepMOpeaKTUBHBIMH HA3BIBAIOT TTOIMMEPbI
(1) momyyaemple 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-nIpy>KHUHHAS
(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 YYT'YHOB 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 moapaszelsiioT Ha KadyeCTBEHHbIE, BHICOKOKAYECTBEHHbBIE, OOBIKHOBEHHOTO Ka4yeCTBa B
3aBUCHMOCTH OT
(1) MmexaHHUYECKHX CBOMCTB
(2) conepxanus yriepoaa
(3) conepxanus cepsl u pochopa
(4) cTernenu pacKUCICHHUS

66) lnst pe3uH xapakTepHa
(1) Gosbast TPYAOEMKOCTD U3TOTOBJICHHS H3CIHI
(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 BBICOKOKAUYECTBEHHOM
(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) mramMmoBBIM

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 yriepo/a B JIETHPOBAHHBIX MPYKUHHO-PECCOPHBIX CTANISAX HE MPEBBIIIACT
(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) 151 TOBBINIICHUS TETJIOCTORKOCTH
(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 OTHOCHUTCH K CIlJIaBaM CUCTEMbI
(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 TPOYHOCTH U yIapHast BA3KOCTb

89) INoAmMIMHUKOBBIH CIIJIaB HAa OCHOBE OJIOBA 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) BBICOKOITPOUHAsS
(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) nuueitHyro

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, conepsxamieit 77 % menu, 2 % xeneza u 1 % anmroMuHus
(1) TAXK 77-1-2
(2) JIA1-K2
(3) JIAXK1-2
(4) TIAT7

Cpenu HUKETIEPEYUCIEHHBIX CTaIed PYXKUHHOM SBISETCS
(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) peakius coeMHEHMS MOJICKYJI MOHOMEPA B MIOJIMMEPHYIO LIEITh
(4) peakius «CIIMBAaHHUS MAKPOMOJIEKYID» KaydyKa MOTIEPEYHBIMU CBSI3SIMH

CAII 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:

[IporeHT npaBUIBHBIX Onenka
OTBETOB Ha BOIPOCHI TECTA
< 60% 0 6amioB
>60% ,H10<74 % 3 Oanna
> 74% , 50 < 87 % 5,5 6amioB
> 87 % 8 6ayoB
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