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I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITAaNOB UX (popMHUPOBAHUA

OIIK-2 Cnoco6eH uCroib30BaTh MaTeMaTU4YeCKue, (puznueckue, Pu3NKO-XUMHUIECKHUE, XUMUYECKUE METOIbI IS

PCUICHUA 3a1a4 HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTHU

OIIK-2.1  3naer mareMatudeckue, puzndeckue, GU3NKO-XUMHUYECKHE, XUMHUUCCKUE METO/IbI IS PEIICHUS 3a1a4
podeCCHOHATBLHON AeATETLHOCTH

OIIK-2.2 YMeeT Ucroib30BaTh MaTEMaTHYICCKHUC, @HSH‘I@CKI/IC, (bI/ISI/II(O'XI/IMI/ILIeCKI/Ie, XUMHWYCCKUEC MCTOIbI OJIA1

penieHus 3a1a4 npodeccuoHaANbHON ASSITEIIbHOCTH

OIIK-2.3  Bumameetr MaTreMaTHYeCKUMH, (PU3NUESCKUMU, GU3UKO-XUMUICCKUMH, XUMHUYECKUMH METOJIaMHU JIJIS

penieHust 3a1a4 TpohecCuOHATBHON ACSITEIIBHOCTH

Oranel GOpMHUPOBAHUS KOMIIETEHIIUU
Unmekc (yxa3atb Bce Tembl u3 PI1/T)
KOMIICTEHITHH HammeHoBaHHE OIIEHOYHOTO CPEACTBA
ekt JlaGoparopHsbie KypcoBoii nmpoekt
3aHATHUS (pabora)
Tema 1, Tema 2 Tema 1, Tema 2 Koncnexr nexuui, ot4er no
OIIK-2.1 Tema 3, Tema 4 Tema 3, Tema 4 He npenycmotpeHs! 1abopaTopHoii pabore, Pedepar,
Tema 5’ ’ Tema 5’ ’ CobecenoBanue, KOHTpOIbHAs paborTa,
9K3aMEeH
Tema 1, Tema 2, Tema 1, Tema 2, KoHcrexT ek, oT4er 1mo
OIIK2.2 Tema 3, Tema 4, Tema 3, Tema 4, He npenycmotpensl nabopaTopHoi padote, Kelic-3amaua,
Tema 5 Tema 5 9K3aMEH
Tema 1, Tema 2, Tema 1, Tema 2, Koncnexr nekiumit, 0T4€T 1o
OI1K-2.3 Tema 3, Tema 4, Tema 3, Tema 4, He npexycmoTpeHsl n1aboparopHoii pabote, TectupoBanue,
Tema 5 Tema 5 9K3aMeH




IlepeuyeHb OlIEHOYHBIX CPEACTB IJs1 OleHKH(ITPOMEKYTOYHAs aTTecTalus —

IK3aMeH)
Hazsanue Komx-Bo Min, 6annoe Max, éannoe
(6azosuvtii yposens) (nosvriennwtit yposens)
Jlexiun 9 9 9
Jlabopatopublie paboThI 4 12 12
Pedepatsl 1 3 8
CobecenoBaHue 1 3 7
Tectol 1 3 8
KonrposnpHas padora 1 3 8
Keiic-3agaua 1 3 8
DK3aMeH 1 24 40
Htoro 60 100




Ikajxa oneHuBaHUA

Mudposoe
BbIpa;KeHH e

Bripa:keHue B
OaJiax:

CioBecHoe
BBIpajKeHHe

Kputepum onleHKH HHIMKATOPOB JTOCTH:KEHHUS NIPH ¢opMe KOHTPOJIA!

IK3aMCH

87-100

OTian4HO

OlieHKa «OTJIMYHO» BBICTABISIETCS CTY/ICHTY, €CIIM TEOPETUYECKOE CO/ICPKAHUE Kypca OCBOCHO IMOJIHOCTBIO,
0e3 TpOOENoB;, HCYEPIBIBAMOIIE, MOCIEIOBATEIFHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT MarepHan;
CBOOOJIHO CHpaBISETCS € 3aJauyaMH, BOMPOCAMH U JPYTMMHU BUAaMHU MPUMEHCHUS 3HAHHM, HCIOIB3yeT B
OTBECTEC I[OHOJ'IHI/ITCHBHI:Jﬁ MaTcpuail BCC NPCAYCMOTPCHHBIC HpOFpaMMOﬁ 3alaHus BBIINMOJIHEHBI, KAYE€CTBO HUX
BBIMOJTHEHUSI OLIEHEHO YHMCIIOM OANIoB, OJHM3KHUM K MaKCHMAaTbHOMY; aHAIN3UPYET MOJNYUYCHHbIC PE3yJIbTaThI;
MPOSIBJICT CAMOCTOSATEILHOCTD MPY BBIMOJHCHUH 3aJaHUN

74 - 86

Xopoo

OrneHKa «XOpPOIIO» BBICTABISETCA CTYIEHTY, €CIIH TEOPETUYECKOE COJEepXaHHe Kypca OCBOEHO IOJHOCTHIO,
HEOOXOMMBIE TIPAKTHIECKIE KOMIIETEHIINA B OCHOBHOM C(DOPMHPOBAHEI, BCE MPETyCMOTPEHHBIE TTPOTPaMMOi
o0OydeHus: y4eOHbIE 33JJaHUs BBIMOJIHEHBI, KAUECTBO MX BBIMOJIHEHUS JOCTATOYHO BBICOKOE. CTYIIEHT TBEpJO
3HACT MaTepHall, TPAMOTHO U 1O CYIIECTBY HM3JIaracT e€ro, He JOIyCKasi CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60-73

Y nosnerBopu
TEILHO

OrneHka «yJOBIETBOPUTEILHO» BBICTABISIETCA CTYAEHTY, €CIM TEOPETHUECKOE COJEpKaHHE Kypca OCBOEHO
YaCTUYHO, HO TPOOEesbl He HOCAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOn
3aJaHUi BBIOJIHEHO, HO B HUX MMEIOTCS OIIMOKH, IPH OTBETE Ha MOCTABJICHHBIH BOIPOC CTYAEHT IOIYCKaeT
HETOYHOCTH, HEJOCTaTOYHO MpaBWIbHBIE (OPMYTUPOBKH, HAOMIOAAIOTCS HApYLICHUS JIOTUYECKOM
MOCIIEAOBATENILHOCTH B U3JI0XKEHHUH MTPOrPaMMHOT0 MaTepHaa.

Huoxe 60

Heynosnerso
PHUTENBHO

OueHka «HEyAOBIETBOPUTEIBHO» BBICTABISETCA CTYACHTY, €CIM OH HE 3HAeT 3HAUYUTENbHOM YacTu
MPOrpaMMHOI0 MaTepHualia, JOIMYyCKaeT CYIISCCTBCHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHCHUSIMU
BBITIONHSET TMpaKTHYeCKue paboThl, HEOOXOAWMBIE TPAKTUYECKHe KOMIIETEeHIMH He Cc()opMHPOBaHHI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMOi OOy4eHHs Y4eOHBIX 3a/laHuil HE BBITIOJHEHO, KaYeCTBO HX
BBITIOJIHCHHUSI OIICHEHO YUCJIOM 0aJlIOB, OJIN3KUM K MHHUMAJIbHOMY




KpaTKaﬂ XaPaAKTePUCTUKA OLCHOYHBIX CPEACTBA

aBTOMAaTH3UPOBATH MPOIIEAYPY U3MEPEHUS YPOBHS 3HAHUU U
YMEHUH 00y4Jaromerocs.

No Haumenosanue Kpamkasa xapakmepucmuka oyenounozo cpeocmea IlIpeocmasnenue
nin | oyenounozo cpedcmea OUEeHOUHO20 cpedcmea 6
donoe
[IpaxTryeckoe 3aHsATHE B xoze mpakTudeckux paboT CTYJCHTHI OBIAJCBAIOT TeMbI mpaKTHYECKUX
YMCHUAMU I10JIb30BATHCA pa60TaT1> C HOpMAaTHUBHBIMU 3aHS[THfI; KOHTPOJIbHBIC
JTOKYMEHTaMH{ ¥ HHCTPYKTHBHBIMH MaTepHaJIaMH, BOTIPOCHI U 3aJaHUS TI0
CIIpaBOYHUKAMH, COCTABJIIATh TEXHUYECCKYIO JIOKyMeHTaLH/I}O; TEME MMPAKTUICCKOTO
BBITIOJTHATH YEPTEXKHU, CXEMBI, TAOJHIIBI, PEIIaTh PA3HOTO POJia |3aHITHS
3a[a4u, JIeaTh BEIYUCICHHUS, OIPEACIIATh XapaKTepPUCTHKH
Pa3IMYHBIX BEIIECTB, 00BEKTOB, sABiIcHUi. Llens
MPAKTUIECKUX 3aHIATHH 3aKII0UaeTCs B BRIPAOOTKE y
CTYJICHTOB HABBIKOB MTPUMCHCHHUS MOJIYYCHHBIX 3HAHUMN JIJIS
peIIeHus MPaKTHIECKAX 3a/1a4 B TIPOIlecce COBMECTHOM
JISSITEJIbHOCTH C NPENOIaBaTeNIsIMU.
Keiic-3amaua [IpobnemMHOE 3a1aHme, B KOTOPOM 00ydaromeMycs 3amaHust U PeIICHUS
MpeTararoT OCMBICIHTD PeaIbHYI0 MPO(eCcCHOHATBHO- Kelc-3a1a4u
OpUEHTHUPOBAHHYIO CUTYAIIHIO, HEOOXOIUMYIO ISl PEIICHUS
JTAHHOH MPOOIIEMBI.

3. KouTpomnbsHas pabora CpecTBO MPOBEPKH YMEHU IPUMEHSATH MMOTyUYeHHBIC 3HaHUS | KOMIUIEKT KOHTPOIBHBIX
JUTSL peIICHHS 3a1ad OMPEeNICHHOTO THIIA 110 TeME HJIH 3ajaHAid IO BapHaHTaM
pasaeny.

6 |PacuerHo-Tpaduueckas CpencTBo MpoBEpKH YMEHUH MPUMEHSATH MOTyYeHHbBIC 3HaHUs | KoMIUTeKT 3ananuit st
pabota 110 3apaHee OIpEeeICHHON METOIUKE IS peIeHHs 3a4a4 WIIH | BBIIOJTHEHUS pacueTHO-
3aJJaHUI IO MOJTYJIFO FUTH TUCIAIUIHHE B IIEJIOM. rpadudeckoil paboThI
7 |Pedepar [IpoxykT caMOCTOSTEIbHOM pabOTHI CTYICHTA, Temsl pedepaToB
MIPECTABISAIOMNN co00i KpaTKOe U3I0KEHHE B TUCHMEHHOM
BHJIC MTOJTYYEHHBIX PE3YJIBTATOB TCOPETUUCCKOTO aHAIIN3A
OTIpeIeNIeHHOM HaydHOM (yueGHO-HCCIIeI0BATENBCKO) TEMBI,
IJIC aBTOP PACKPBIBACT CyTh UCCIIEAYEMOM MPOOIIEMBI,
MIPUBOANT PA3IMYHBIC TOUKH 3PCHHUS
8 |CobecenoBanue CpeacTBo KOHTPOJIsI, OpraHM30BaHHOE KaK ClrielnaibHast Bormpock! mo
Oecela mpernojaBaTessi ¢ 00yYarOIUMCs Ha TEMBI, CBA3aHHbIE |TeMaM/pasjenam
€ U3y4aeMoil TUCIMIUTMHON, 1 pACCYNTaHHOE Ha BEISICHEHUE | TUCIIMILIHHEL
o0beMa 3HaHUH 00y4aIOIIErocs 110 ONpeJIeICHHOMY pa3Jiely,
TeMe, mpobieMe U T.11.
9 |Tect CucreMa CTaHAapTU3NPOBAHHBIX 3aJJaHUH, TO3BOJISIOIIAS @DoH/ TECTOBBIX 3aJaHUN




MuHucTepcTBO HAyKH U BhIcIIEro oopa3oBaHus Poccuiickoit @enepanuu
HikHeKaMCKUH XMUMHUKO-TEXHOJIOTHYESCKHI MHCTUTYT ((ritian)
(benepanbHOro rocy/1apcTBEHHOTO OIOIKETHOTO 00pa30BaTEIbLHOTO YUPEKICHHUS
BBICIIEr0 0Opa30BaHuUs
«Ka3aHCKUIl HallMOHAJIbHBIN UCCIIEIOBATENIbCKUNA TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hampasnenne moaroroku__ 18.03.02 «DHepro- u pecypco- cOeperaronime mpoiecchl B

XMMHUYECKOMN TCXHOJIOI'NHU, OMOTEXHOJIOTHUU U Hed[)TeXI/IMI/II/I»
(k00 u Haumenosanue)

[Mpoduns/mporpamMma: _ «MalllMHbI U aNnapaTbhl XAMUYECKHUX POU3BOJICTBY
(raumenosanue)

111 00YYaIOIIMXCsl IPELyCMOTPEHO MPOBEICHUE J1a00paTOPHBIX 3aHATHH.

JIaGopaTopHble 3aHATHS MO JUCUUILUINHE TPOBOAATCS B CIIEIHATIBLHO 000pYI0BaHHBIX
7a0opaTopusix C NPUMEHEHHEM HEOOXOAWMBIX CpEeACTB OO0y4YeHHs: J1abopaTOpPHOTO
o0opyzaoBaHus, 00pa3oB Ul MCCIEeI0BaHUI, MeToIudecKuXx mocobuid. Llens npoBeaeHus
1a00paTOpHBIX paboT - MPAKTHYECKOE OCBOCHUE TEOPETUUYECKUX IMOJIOKEHUN JIEKIIMOHHOTO
MaTepualia, a TaKXke BbIpadOTKa CTYIACHTaMU OIPEICICHHBIX YMEHHH U HaBBIKOB
CaMOCTOSATEIHHOTO IKCIIEPUMEHTHPOBAHHS.

JlabopaTopHas pa6ora Nel.

MMKDOCKOI’ZMUQCKMZ/? Memod AHAIU3a Memajijlos U Cnideo6.
(mema nabopamopnoii pabomut)

1) mnpuBOmATCS H TOSICHSIOTCS TEOPETHUYSCKHE ACIEKThl, PACKpPBIBAIOIIAE CYTh
nabopaTopHoOii paboTHI;

2) naercs mpuMep, pelieH s 3a/1a41, aHAJIOTMYHOM 3a/1a4e, MOCTABICHHOM B
nabopaTopHOM paboTte;

3) NPUBOISTCSA METOIMYECKUE YKA3aHUs IS BBITOJHEHHUS JIA0OPATOPHOU padoThI;

4) npeuaraetcsi IpUMepHasi CTPYKTYpa 0T4eTa 1o J1abopaTopHoil paboTe;

5) NpUBOASITCS KOHTPOJIbHBIE BOIIPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlabopaTopHas pa6oTa Ne2.

Teepaocmb memailylos U Ccnjiasoe npu pasﬂulmoz} 06]90501’”7('8.
(mema nabopamopnoii pabomut)

1) mnpuBOmATCS © TOSICHSIOTCS TEOPETHUYCCKHE ACIEKThI, PACKpPBIBAIOIIAE CYTh
nabopaTopHoOii paboTHI;

2) maetcs mpuMep, peleHns 3a1auu, aHaAJIOTHYHOH 3a/1a4e, TIOCTABIICHHOU B
nabopaTopHOii paboTe;

3) NPUBOASTCSA METOIMYECKUE YKA3aHUsI JUIS BBIOJHCHHUS JIA00OPATOPHOI padoThI;

4) npearaeTcsi MpUMepHasi CTPYKTYpa 0T4eTa 1o J1abopaTopHoil paboTe;

5) npuBOASITCS KOHTPOJIbHBIE BOIIPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlaGopatopHasi paGora Ne3.



Ilocmpoenue ()uaepaMsz COCMOARUA CNIAB06 YEePHBIX U UBEIMHBIX MemaJjijlos.

(mema nabopamopnoii pabomut)

1) IMPpUBOAATCA MW  IMOACHAIOTCA TCOPCTUYCCKUC

nabopaTopHO paboTHI;

ACIICKThI,

PACKpPBIBAIOIIHC

2) naetcs mpuMep, pelieHUs 3aa41, aHaJOTHYHOM 3a/1a4€e, TOCTABJICHHOM B

nabopaTopHOi padoTe;

3) npUBOAATCS METOJIMUCCKUC YKa3aHHUsI IS BRITIOJHCHHS J1a00paTOPHOU paboTHI;
4) npe ytaraeTcs NpUMEpHas CTPyKTypa oTdeTa 1o j1abopaTopHOi padbore;
5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlabopaTopnasi padota Ne4.

Dopmuposarue demaJneil u3 nojiumepoe MemoOOM TUmbsl U onpe()ejzeHue UX C8OUCMS.

(mema nabopamopnoii pabomut)

1) IMPpUBOAATCA MW  IMOACHAIOTCA TCOPCTUYCCKUC

nabopaTopHOi paboTHI;

ACIICKThI,

PACKpPBIBAIOIIHC

2) naetcs mpuMep, pelieHUs 3a1a41, aHaJOTHYHOM 3a/1a4e, TOCTABJICHHO B

nabopaTopHOM padoTe;

3) NpUBOAATCS METOIMYUCCKUEC YKa3aHHUsI IS BHITIOJHEHUS J1a00paTOPHOU paboTHI;
4) npeytaraeTcs NpUMEpHas CTPYKTypa oT4eTa 1o j1abopaTopHOi padore;
5) NpUBOASITCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA 110 padoTe.

Kpurtepnu onenku 1adopartopHsix pador

CYTh

CYTh

HpI/I IIOAT'OTOBKEC K Ha6opaTopH0171 pa60Te 110 JUCHUIIJINHC «CoBpEeMEHHBIC MPOTPAMMHLIC
KOMILJICKCHI IJI4 pacdcTa O6ODVI[OB3HI/I$I» CTYACHT OOJIKCH BBITTOJIHUTDH CIICAYIOIINEC BUIbI

pabor:
Munumaabiblii | MakcuMaJdbHBIH
Buasbi pador
0aJya 0aJsa

CamocTosiTeNbHas MpopadoTKa
TEOPETUYECKOTO MaTepuraia K JJabopaTopHOH 0,6 0,6
pabote
O3HaKOMJICHHE C YCTaHOBKOM, MPUOOpPOM,
METOJIUKOU BBITIOJHEHUS 1a00paTOpHOH 0,6 0,6
paboThl
Brmonnenne He00X0AMMOTO SKCTIEPIMEHTA 0,6 0,6
O6paboTKa pe3yJbTaTOB HCCIICIOBAHMUSI, 06 06
noctpoeHue rpaduxkos ’ ’
AHanm3 pe3ysbTaTOB UCCIICOBAHUS U BBIBOJI 06 06
o padote ’ ’

HUTOTO: 3 3

Taxum o6pazom, Kaxkaas 1aboparopHasi paboTa OLIEHUBAETCS MUHUMYM B 2 0ai,
MakcuMyM B 2 Oasut. [Tociie BbImosHEHUs! BceX padoT pacCUMTHIBAETCS] UTOTOBBIN a1 Mo
JTAHHOMY OLICHOYHOMY CPEJCTBY, KaKk CyMMa 10 BCEM J1a00paTOPHBIM paboTam.



MuHucTEepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepannu
HikHeKaMCKUH XMUMHKO-TEXHOJIOTHYESCKHI MHCTUTYT ((rtian)
(benepanbHOro rocy1apcTBEHHOTO OIOIKETHOTO 00pa30BaTEIbLHOTO YUPEKICHHUS
BBICIIEr0 0Opa30BaHuUs
«Ka3aHCKUIl HallMOHAJIbHBIN UCCIIEIOBATENbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hampasnenne moaroroku__ 18.03.02 «DHepro- u pecypco- cOeperaronime mpoiecchl B
XUMHUYECKON TEXHOIOIUU, OMOTEXHOIOTUN ¥ HEPTEXUMUM»

(k00 u Haumenosanue)

[Mpoduns/mporpamMma: _ «MalllMHbI U aNnapaTbhl XAMUYECKHUX POU3BOJICTBY
(raumenosanue)

Cemectp 3

YTBEPXJIAIO

3aB. kadeapoi % . N.A. Cabanaen

« 10 » MapTa 2021 .

33I[aHl/Iﬂ K IK3aMCcHaAallUOHHBIM onJjieram

1. Kpucrammyeckue pemeTku. [TapaMeTpbl KpUCTAUIMYECKHUX PEIIeTOK. (IepHO/T,
KOOPJIMHAIIMOHHOE YHCIIO U JIp.)

2. JleheKThI KPUCTATUNISCKOTO CTPOSHUS.

3. SIBnenne nonumophrzMa, aHU30TPOIIHH.

4. Kpuctamnuzanusi. CTpoeHHEe METaJUIMYECKOTO CIUTKA. JIeHIPUTHI.

5. Yopyras u mactudeckas aeopmariius. MexaHU3MbI ITaCTHYECKO# Aedopmarinu (CKOIbKEHHE,
nBoiHKMKOBaHKe). Hakierr.

6. Bo3Bpar, pexpucraimsanus. XoJa0aHas u ropsyas aeopmanus.

7. OBTeKTHKA, (pa3a, TBepaas dasa.

8. IlpaBwmiio a3 u OTPE3KOB.

9. TBepIOCTh, MPOYHOCTH, BA3KOCTh, BBIHOCIIMBOCTh, YCTAIOCTH. CXEMBI OIIPEICICHHS
MEPEYUCIICHHBIX CBOWCTB.

10. JIukBuyc, conumyc.

11. ®eppuT, ayCTEHUT, NEPIUT, LIEMEHTUT, JIeACOypUT.

12. IleMeHTHUT NEPBUYHBIN, BTOPUYHBIH, TPETUYHBIH.

13. TIpeBparieHs, POUCXOAIIIE IPH Temeparypax: 727°C,1147°C, 1499°C.

14. TIpeBpaiiieHus, IPOUCXOASAIINE PU HATPEBE 10 A1, Acs, Acr-

15. J109BTEeKTOUAHBIE, SBTCKTOUIHBIC U 3a3BTCKTOHUIHBIC CTAIH. X COCTaB CTPYKTYPHI.
16. ®a3b1 B cucTeMe Kelle30 — yriaepod. VX THITEI KpHCTAUTMISCKUX PEIICTOK.

17. TlpeBpaieHus, TPOUCXOASAIINE MEXKTY JIMHUSIMHU Ac1 U Acz, Ac1 ¥ Agr.

18. BeicokoTemMnepaTypHblid U HU3KOTEMIIEpaTypHbIi eae0yput. Ctpoerue. OTanyusi.



19. Benwrid, cepsrii uyryH. CTpyKTypa.

20. OTnuuuTenbHBINA MPU3HAK CePhIX, KOBKUX, BBICOKOTIPOUHBIX 4yT'YHOB. CTpyKTypa. MapkupoBKa.
21. Ilepaut, copOuT, TpoocTut. OTINYNKE.

22. OTxur, HOpMaIu3aIysl, 3aKajika, oTmyck. TexHonorus nposenenus. Haznauenue.

23. Bunpl oTkMra, 3aKaiku, oTmycka. TexHonorus nposeneHus, HazHaueHnue. CTpykTypa,
00pa3yromasicst mocijie ATUX BUA0B 00paOOTKH.

24. Huzkui, cpennuii, BeICOKUi oTmyck. HazHauenne. Ctpykrypa. s Kakux cTayei, neranei
MIPUMEHSIOT.

25. 3aKanMBaeMOCTh, TIPOKATUBAEMOCTb.

26. Kputnyeckas TemrepaTypa 3aKalk.

27. Bb10op TemrepaTypbl 3aKajKu A7 TO3BTEKTOUTHOMN, SBTEKTOUTHON U 3a9BTEKTOUIHOMN CTaH.
28. BnusiHue neperpeBa, HeIoTpeBa MpH 3aKajike Ha CTPYKTYPY U CBOMCTBa cTaleil.

29. YnyurieHue CTau.

30. Haznauenne 0OpabOTKH XOJI00M 3a9BTEKTOUIHON CTAIIM TIOCTIE 3aKaIIKH.

31. CrapeHne UCKYCCTBEHHOE U €CTECTBEHHOE.

32. Xumuko — tepmuueckas 0opadotka (XTO). Bunst XTO. [lemenTanusi, a30THpOBaHHUE.
Hurpouementanus. Texuonorus nposeaenus ({°C,t |, uens, Hasnauenue. Mapku craneit,

HNPUMEHSIEMBIX AJIS ITaHHBIX [TPOLIECCOB.

33. MapreHncurt. Ero cBoiicTBa, KpucTajuindeckast pemeTka.

34. ’KapocTolKoCTh, )kaponpOUHOCTh, KOPPO3UOHHAS CTOMKOCTh, BUJIbI KOPPO3UH.

35. XKapocroiikue, xaponpoyHble, KOPPO3HOHHOCTOUKHE CTAJIH.

36. Packucnenue cranu. Kinaccugukanus cranei o pacCKUCICHHUIO.

37. YMeTh HanucaTh U pacmupoBaTh MapKy CTaIH.

38. Kimaccuduxkanus craneii mo KauecTBy, XMMHUECKOMY COCTAaBY.

39. Uro o3HavaeT OykBa A B KOHIIE MapKH, B HaYalle, B CEpEeIUHE.

40. Yny4iaemble cTalu, NPYy>KUHHbIE, IEMEHTYEMbI€e, IAapUKOIOIIIUITHUKOBBIE, OBICTPOPEXKYILHE,
aBTOMaTHbIE. MapKHUpoOBKa.

41. Trepasle cruiaBbl. MapKupoBKa.

42. UncTpyMeHTalbHbIe CTaliu. MapKUpoBKa.

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

44. BrICOKOIIPOYHBIE AIIFOMUHUEBBIE CIIIABHI.

45. [1nactmaccel. Knaccudukaius mo cTpykType.

46. TepMOTITaCTHYHBIE, TEPMOPEAKTUBHBIE TIOJIMMEPHI.

47. CocraB miactmacc. HazHaueHne KOMIOHEHTOB.

48. Pe3unsl. Ctpoenue, coctaB. Knaccudukanus B 3aBUCUMOCTH OT CTOMKOCTH K CTAPEHHUIO.
49. 'eTuHAaKC, TEKCTOIHUT.

50. Komnozunmonnsie Marepuaisl. Kiiaccugukaiys B 3aBUCUMOCTH OT BUa HAITOJTHUTEJS.
51. Marepuainsl ¢ 0COOBIMU JIEKTPUUECKUMHU CBOWCTBaMH. [[pOBOJHHUKH, IOTYTIPOBOIHUKH,
JTUAJIEKTPUKU. XapaKTepUCTUKA CBOMCTB, 001aCTH MPUMEHEHHUS.

52. MeTasuibl BRICOKOM MMPOBOJANMOCTH.

53. CBepXIIpOBOIHUKH, TPHOTPOBOTHUKH.

54. KoHTaKkTHBIE MaTEPHAIIHI.

55. CriiaBbl € MOBBILIEHHBIM 3JIEKTPOCOIIPOTHBIICHUEM.

56. MarHuTOMSTKHE U MarHUTOTBepAble MaTepuanbl. CBOHCTBA, 00JIaCTH TPUMEHEHHUS.



Kpurepuu oueHKH mo Jucuui/IMHe B 0aj1ax

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

OueHuBaHue CTYJAE€HTA HA IK3aMeHe

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

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

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

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




l'[epeqem) H KpaTKasl XapaKTEPUCTHKA OCHOYHBIX CPEACTB

Neri/m | HammenoBanwue Kparkas xapakrepuctuka ouenouoro | IIpencrasienue
OIIEHOYHOTI'O CpeacTBa OLIEHOYHOTI'O
CpeacTBa cpencTtBa B hoHze
1 2 3 4
CpencrTBo nmpoBEpKH yMEHUN NPUMEHITh | KoMIuiekT
L Koutponphas ~|NO/YEHHDIE 3HAHUS UL PELICHHS 3214 | KOHTPOJIBHBIX
pabota ONPEAEIEHHOIO TUIA IO TEME WIIN 3aaHui o
paszeny. BapUaHTaM
[IpoGnemHoe 3a1anue, B KOTOPOM
oOyyaroieMycs rpeiaraloT OCMbICITUTh KOMIITIEKT
g0 [N— ot oot o Bt
’ . BBITIOJTHEHUS
HEOOXOIUMYIO ISl PEIICHHS JTaHHOM Kejic-3amaun
poOJIEMBI.
[IpoaykT camocTosTENbHON PabOTHI
CTYJICHTA, IPEJCTABIISIONINI co00
KpaTKO€ U3J10°KEHUE B TUCbMEHHOM BU/IE
MIOJIyYEHHBIX Pe3yJIbTaTOB
TEOPETUYECKOI0 aHAIU3a ONPEICIICHHON
Hay4yHOU (Yy4eOHO-HCCIIeI0BATEIHCKOMN)
3 Pedepar TEMBI, IJI€ aBTOP PaCKpBIBAET CyTh Tembl pedpepatos
uccienyeMou mpoOaeMbl, TPUBOIUT
pa3IMyHbIE TOUKH 3PEHUS, 4 TAKXKE
coOCTBEHHBIE B3TJISAIbI HA HEE.
CpencTBo KOHTPOJIS, OPraHM30BAHHOE KaK
crienManbHas Oeceia mpenoaaBaTeis Ha
TEMBbI, CBSI3aHHBIE C U3y4aeMOM
JTUCLUIUIMHOM, U PACCUUTAHHOE Ha Bomnpocsl o
5 CobOecenoBanue |BbIsICHEHHE 00bEMA 3HAHUN TeMam/pa3zjienam
00yyJaroierocs mo onpeaeIeHHOMY JUCIUTLITUHBI
pazneny, Teme, npoljaemMe H T.II.
CucreMa cTaHIapTU3UPOBAHHBIX 3aJaHUM,
MO3BOJIAIONIAs aBTOMAaTU3UPOBaTh
6 Tect NpOLEAYPY U3MEPEHUST YPOBHS 3HAHUU U DOHJ TECTOBBIX

YMEHHM 00y4Jaronierocs.

3aJIaHUN




MunucTepcTBO HayKku U Bbiciiero oopaszoBanusi Poccuiickoit deneparyu
HwkHekaMCKuii XUMUKO-TEXHOJIOTHYCCKHUI UHCTUTYT ((rtran)
(enepanbHOrO TOCyIapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKICHHUS
BBICIIEr0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHAJIBbHBIN UCCIIE0BATENbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kagheopa__Manuu v annaparoB XUMHUYECKHUX TPOU3BOJICTB

Hanpasnenune noarorosku_18.03.02 «DOHepro- u pecypco- cOeperaromniye mporecchl B

XMMHUYECKON TE€XHOJIOTUH, OMOTEXHOJIOTHH U Hed)TeXI/IMI/II/I»

(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «MallivHbI U annapaThl XUMUYECKUX IPOU3BOICTBY
(raumenosanue)

Cemectp 3

3aaHusl K KOHTPOJIbHOM padoTe mo Teme 2. «CTpoeHHe U CBOICTBA METAJLIIOB U
CILIABOB»

Bapuant 1. Onpexnenure temmnepaTypbl NpeBpalleHUM CIJIaBa CUCTEMBI ME[b-
HUKEJIb!

BapuanT 1) 5% Ni, 95% Cu;

Bapuant 2) 40% Ni, 60% Cu.

J11s 9TOl 11eSM BhIuepTUTE B MaciTabe quarpammy cocrosinust Cu-Ni, moctpoiite
KpUBbIE OXJaxJeHus cruiaBa. OOBICHUTh XOJ MOJYUYEHHBIX KPUBBIX U YKaKHUTE, Kakue
MPOLIECChl, MPOUCXOASAIIME B O3THUX CIUIaBaX, XapaKTEPU3YIOT OTIEIbHBIE YYaCTKU
KpuBbIX. OnIpeieiuTe TeMIEPaTyphl IJIABJIICHHS CIUIABA.

Bapuantr 2. ANIOMUHEBOKPEMHHUCTBIE CIUIaBbl  OINPEEIEHHOTO0  COCTaBa,
Ha3bIBAEMbI€ CHUJIyMHUHAaMHM, HMMEIOT XOpOIIME JMUTEHHblE cBoWcTBa. M3-3a manou
IUIOTHOCTH U yAOBJIETBOPUTEIBHBIX MEXaHUYECKUX CBOMCTB OHM IIMPOKO MCHOJIB3YHOTCS
B TPOMBIIIEHHOCTH JIsi Pa3HOOOpa3HBIX JUTHIX JeTaneil. Ha ocHoBanum aHamm3za
nuarpammbl coctosiaus Al-Si paccmoTpurTe mporiecehl MpeBpaiieHnii B CIijIaBax ¢

Bapuant 1) 5% Si;

BapuanTt 2) 20% Si.

JInst 9TOM 1eHM BhIUepTUTE B Macitabe auarpamMmy coctosiaust Al-Si, moctpoiite
KPUBBIE OXJIAKJCHHUS CILIaBa.

Bapuant 3. Bo MHOrHe TUTaHOBBIE CIUIaBbl BBOJST MapraHell IJsl YJIy4IleHUs
MEXaHUYECKMX CBOMCTB, OCOOCHHO ropsiued ruiacTHuHocTH (koBKOCTH). Ha ocHOBaHMH
JMarpaMMbl cocTosiHus 11 — Mn ompenenute TeMieparypsl IpeBpaeHHs CIIaBa;

BapuanT 1) 20% Mn, 80% Ti;

BapuanT 2) 23% Mn, 77% Ti.

JIiist 9TO¥ 1eH BRIYEPTUTE B MaclTabe quarpamMmmy cocrostaus Ti-Mn, moctpoiite
KpUBbIE OXJaxJeHus cruiaBa. OObACHUTE XOJ MOJYyUYEHHBIX KPUBBIX U YKa)KHUTE, Kakue



MMpoHeCChl, MPOUCXOAAIHNE B OTHUX CIUIaBAX, XapaKTCPHU3YIOT OTACIILHBIC YYAaCTKH
KpPHUBBIX. OHpe,Z[eJ'II/ITe TCMIICPATYPhI IIaABJICHUSA CILJIaBa.

BapuanT 4. J1y11 1poBOJIOKH U JIEHTHI, CIyKaIlel 3JIeMEHTaMU COIIPOTUBIIEHUS BO
MHOTHX HarpeBaTelIbHbIX MPUOOpax W Ieyax, UCHOJb3YIOT CIUIaBbl CUCTEMbI HUKENIb —
xpoM (HHXpoM), pabouast Temreparypa kotopsix MeHnee 1200°C. JlerupoBaHue XpoMOM
o0ecrieunBaeT BBICOKOE JJIEKTPOCONPOTHBICHHUE M >KapOCTOWKOCTh. Ha ocHOBaHHH
nuarpammbl coctosiaust Cr-Ni onpenenure ¢a3oBblii cocras cruiaBa ¢ 30% aukens u 70%
xpoma npu 1500°C u konmdecTBeHHOE cooTHomeHne (a3 mpu 800°C.

Bapuant 5. Bo MHOTHE THTAaHOBBIC CIUIaBBI BBOJSAT MapraHel IS YIIyUIICHUS
MEXaHMYECKMX CBOWMCTB, 0COOCHHO ropsiuei ruiactuuHocTH (kKoBkocTH). Ha ocHOBaHMHU
auarpammbl Ti-Mn onpenenute (a3oBsiii coctas criaBa ¢ 2% mapranna u 98% turana
npu 600°C u xonmmuecTBeHHOE cooTHOMeHue (a3 mpu 400°C.

Bapuant 6. AJNIOMHHMEBOKPEMHHCTBIE CIUIaBbl OMPEJEICHHOIO COCTaBa,
Ha3bIBACMbI€ CUJIyMHUHAaMHM, HMMEIOT XOpOIIME JUTeHHblE cBoWcTBa. M3-3a manou
TUTOTHOCTH M yJTOBJIETBOPUTEIbHBIX MEXaHMYECKUX CBOWCTB OHH ITUPOKO UCTIONB3YIOTCS
B MPOMBIIUIEHHOCTH [IJIsl pa3HOOOpa3HbIX JIMTHIX AeTaned. Ha ocHoBaHuuM auarpamMmbl
cocrostaus Al-Si onpenenute da3oBsiii coctaB crutaBa ¢ 40% Si u 60% Al npu 300°C u
KOJIMYeCTBeHHOE cooTHomeHue ¢a3 mpu 700°C.

Bapwuant 7

1. C mnoMompl JguarpaMMbl COCTOSIHHS — JKEJIC30-IIEMCHTUT  OIPEIICITUTE
KPUTHUYECKUE TOUKH Ay Acg 0TSt ctaneid conepxanuem yriepona 0,30% u 1%.

2. Beruncianre BpeMeHHOE CONMPOTHRIICHHE 00pa3lia U3 MEIHOTO CILIaBa, €Cu ero
TBeprocTh paBHa 105 HB.

Bapuant 8

1. Beluepture auarpaMMy H30TEPMUYECKOIO NPEBpAIIECHUS AayCTEHHUTA IS
HBTEKTOMIHOW CTallM, HAHECUTE HA HEE KPHUBYIO PEKMMa H30TEPMHUECKON 00pabOTKH C
BBIIEP)KKON mpu TemmepaTtype 650-680°C. VkaxuTe, Kak ITOT PEXKHUM Ha3bIBAETCH,
OIUIIINTE CYITHOCTH MPEBPALICHUN U MTOTYyYaeMyIO CTPYKTYPY.

2. Boruncnure BpeMEHHOE CONPOTUBIICHHE 00pasiia U3 MEAHOTO CIUIaBa, €CIIU €ro
TBepaocTh paBHa 135 HB.

BapwuanTt 9
1. C mnomompl0 JaUarpaMMbl COCTOSIHHS  JKEJI€30-IIEMEHTUT OMpPEACIIUTE
KpUTHYECKUE TOUKU Acy Acg A cTanei coxaepxkanuem yriepona 0,35% u 1,1%.
2. Beraucnute BpeMeHHOE CONPOTHUBIICHUE 00pa3iia U3 METHOTO CIUIaBa, €I €0
TBepIoCTh paBHa 142 HB.

Bapuant 10
1. BrelueptuTe auarpaMMy H30TEPMHUYECKOTO NPEBpPALIEHUS ayCTEHUTa s
HBTEKTOMIHOW CTalld, HAHECUTE HA HEE KPHUBYIO PEKMMa M30TEPMHUECKON 00pabOTKH C
BbIIepKKOH mpu Temmeparype 620°C. YkaxuTe, Kak 3TOT PEKUM Ha3bIBACTCS, OMUILINATE
CYLIHOCTb MPEBPAILEHUS U MTOy4aeMYI0 CTPYKTYpY.



2. Brruncnure BpeMEHHOE COMPOTUBIICHHE 00pasiia U3 MEAHOTO CIUIaBa, €CIU €ro
TBEepJOCTh paBHa 155 HB.

BapuanT 11
1. C nmnomompio AWarpaMMbl COCTOSIHHSI KEJIE30-LIEMEHTUT OIpeAesuTe
KPUTHYECKUE TOUKH Ay Acg UIs ctaneid conepxanueM yriepona 0,4% u 0,95%.
2. Boruncnure BpeMEHHOE COMPOTUBIICHHE 00pasiia U3 MEAHOTO CIUIaBa, €CIU €ro
TBepaocTh paBHa 160 HB.

BapuanTt 12
1. Beruepture AmarpaMMy H30TEPMHUYECKOTO MPEBpAIICHUS ayCTCHHTA s

ABTEKTOMJHON CTalld, HAHECUTE Ha HEEe KPUBYIO PEXHMMa HM30TEPMHUYECKOW 00pabOTKH,
obOecrieunBatoieii nomyuenue TBepaoctd 150 HB. Vkaxwure kak 3TOT pexum
Ha3bIBACTCS, OMNUIIATE CYIIHOCTh NPEBPAIICHUH M CTPYKTYpPY TIOCIE MOJIHOTO
OXJIQXKICHUS.

2. Berunciante BpeMeHHOE CONMPOTHBIEHHE 00pa3lia U3 MEIHOTO CIIIaBa, €Cu €ro
TBepAoCTh paBHa 115 HB.

Bapuant 13
1. C mnomompl JUarpaMMBbl COCTOSHHUS JKEJIe30-IIEMEHTUT  OIPEICIIUTE
KPUTHYECKUE TOUKH Ay Acg U ctaneid conepxanneM yriepona 0,45% u 1,2%.
2. Beruncianre BpeMeHHOE CONMPOTHRIICHHE 00pa3iia U3 MEIHOTO CILIaBa, €Cu ero
TBEpJOCTh paBHa 125 HB.

Bapuant 14
1. Berueptute auarpaMMy H30TEpPMUYECKOTO TNPEBpALICHUS AayCTEHUTa st

HBTEKTOUTHOW CTaji, HAHECUTE HAa HEe KPUBYIO PEKHMMa HM30TEPMHUECKON 00paboTKH,
oOecrieumnBaromedt momydeHue tBepaoctd 250 HB. Vkaxute, Kak 3TOT PEKUM
HA3bIBAETCS, OINUIIUTE CYUIHOCTh MPEBPAIEHUH U CTPYKTYpy TMOCJHE MOJHOIO
OXJIQKICHUSI.

2. Boruncnure BpeMEHHOE COMPOTUBIICHHE 00pasiia U3 MEAHOTO CIUIaBa, €CIU €ro
TBEpIOCTh paBHa 165 HB.

BapuanTt 15. Onpenenure temnepaTypbl IPEBpPALLEHUIN CIIaBa CUCTEMBI ME/b-
HUKEJIb!

BapuanT 1) 5% Ni, 95% Cu;

BapuanT 2) 40% Ni, 60% Cu.

Jlnst 9TO¥ 1eny BerYepTHTE B MaciiTade quarpammy cocrostaust Cu-Ni, moctpoiite
KpUBbIE OXJaxaeHus cruiaBa. OOBACHUTH XOJ MOJYUYEHHBIX KPUBBIX U YKaKHUTE, Kakue
IIPOLECCHl, NPOUCXOJALIME B JTHX CIUIABAX, XapaKTEPU3YIOT OTIEIbHBIE YUYaCTKH
KpuBbIX. OlpeenuTe TeMrnepaTyphbl IIaBJIEHUS CIUIaBa.

Bapuant 16. ANIOMHHEBOKPEMHHUCTBIE CIUIABbl  ONPEIEIEHHOIO COCTaBa,
Ha3bIBACMbIC CUJIyMUHAaMHM, HMMEIOT XOpOIIME JUTEHHbIE cBoWcTBa. M3-3a manoun
IUIOTHOCTH U yAOBJIETBOPUTEIBHBIX MEXaHUYECKUX CBOMCTB OHM IIMPOKO MCHOJIB3YKOTCS
B IPOMBIIUICEHHOCTH JIsi Pa3HOOOpa3HBIX JUTHIX Jertanei. Ha ocHoBaHum aHamu3za
auarpaMmsl coctostus Al-Si paccMoTprTe Mpoliecchl MPEeBPaICHUi B CIUIaBaX C

Bapuant 1) 5% Si;



Bapuant 2) 20% Si.
JIi1st 5TOM 1ienu BbhIUepTUTE B Maciutabe auarpammy coctosiaust Al-Si, mocrpoiite
KPUBBIC OXJIAXICHUS CILIaBa.

Bapuant 17. Bo MHOrue TUTaHOBBIE CIUIaBbI BBOJST MapraHel AJIs YIy4ILEHUs
MEXaHUYECKHX CBOWCTB, 0COOCHHO Topsueil mmactuuHocTH (KoBKocTH). Ha ocHOBaHUM
JrarpaMMbl cocTosiHus 11— Mn onpenenute Temneparypsl IpeBpaieHus CIIaBa;

Bapuant 1) 20% Mn, 80% Ti;

BapuanTt 2) 23% Mn, 77% Ti.

JIist 9TO¥ 1eH BRIYEPTUTE B MaclITabe quarpamMmmy coctostaus Ti-Mn, mocrpoiite
KpUBbIE OXJaxaeHus cruiaBa. OOBACHUTE XOJ MOJYUYEHHBIX KPUBBIX U YKa)KUTE, Kakue
IIPOLECCH, TPOUCXOIAIIME B 3TUX CIUIABAX, XapaKTEpU3YIOT OTIENbHBIE YYacCTKU
KpuBbIX. OmpeenuTe TeMrnepaTypsbl IUIaBJIEHUS CIUIaBa.

Bapuant 18. I npoBOJIOKK U JIGHTHI, CIIyXallled 3JIeMEHTaMU COMPOTUBIIECHUS
BO MHOTHX HarpeBaTeIbHBIX MPUOOpax U Mevyax, UCIMOJIb3YIOT CIUIaBbl CUCTEMbI HUKEb —
xpoM (HEXpoMm), pabouasi Temreparypa kotopsix MmeHee 1200°C. JlerupoBaHue XpoMoM
o0ecrieunBaeT BBICOKOE JJIEKTPOCONMPOTHBICHHE M JKapOCTOWKOCTh. Ha ocHOBaHHH
nuarpaMmbl coctostust Cr-Ni onpenenure a3oBsriii coctas civiaBa ¢ 30% nukens u 70%
xpoma nipu 1500°C u konuvectBeHHOEe cooTHotenue a3 npu 800°C.

BapuanTt 10. Bo MHOTHME TUTAaHOBBIC CIUIaBBI BBOAST MapraHel IS yJIyqIIeHUs
MEXaHMYECKHX CBOWMCTB, 0COOEHHO ropsideii ruractuuHoctH (KoBkocTH). Ha ocHOBaHuHU
nuarpaMmMbl T1-Mn onpenenurte ¢da3oBbiii cocTaB ciiaBa ¢ 2% maprania u 98% tutaHa
npu 600°C u xonmmuecTBeHHOE cooTHOMIeHHE (a3 mpu 400°C.

Bapuanr 20. AIIOMUHHUEBOKPEMHHUCTBIE CIUIaBbl OIPENEICHHOTO COCTaBa,
Ha3bIBAEMbIE€ CHUJIYMHMHAaMH, HMMEIOT XOpOIIME JUTEHHbIE cBoWcTBa. M3-3a manon
TUTOTHOCTH M yJIOBJIETBOPUTEIILHBIX MEXaHHYECKUX CBOMCTB OHH ITUPOKO MCIIONB3YIOTCS
B TPOMBIIUIEHHOCTH JIsi pa3HOOOpa3HBIX JUTHIX JeTaneid. Ha ocHOBaHMM AMarpamMmbl
cocrostaust Al-Si onpenenute ¢da3ossiii coctaB ciutasa ¢ 40% Si u 60% Al npu 300°C u
KOJIMYECTBEHHOE cooTHomeHue ¢a3 mpu 700°C.

Kpurepunu onenku:

U 8 GayuioB BBICTAaBISETCS CTYACHTY, €CJIM YETKO MOCTPOEHA AuarpaMma s MepBoH
3ajayd, Ha Hel Oe3 omMOOK HaHECeHa KpHBas peXuMa H30TEPMHUYECKON 00paboTKH,
IIPABWJIBHO MOKA3aHbI BCE ITPEBPAILCHHS U UX BBIIIOJIHEHO ONHUCAHUE, a TAK)KE AAH NTPaBUIIbHBIN
pe3yJIbTaT 1o BTOPOH 3aaaue;

U 5 6ayioB BBICTABISIETCS CTYCHTY, €CIIH, B LIEJIOM, IIPABUIILHO OCTPOEHA JUarpaMma
JUIL TIepBOM 3aJa4yM, Ha Hell O0e3 3HaYMTeNbHBIX OMIMOOK HaHEeceHa KpuBas pexuMma
M30TEPMHUECKOM 00pabOTKH, HEMHOTO HETOYHO MOKa3aHbl BCE MPEBPAILEHUS M UX BBIOJIHEHO
OIHCaHUE, a TAK)KE JaH MPaBUIbHBIN pe3yibTaTr 10 BTOPOH 3a1aue;

U 3 6aioB BeICTaBIIsICTCSA CTYACHTY, €CIIM JUarpamMMa JJisl IepBOil 3a/1a4u IOCTPOSHA C
HEKOTOPBIMU OIIMOKaMH, Ha HeM HaHEeCEeHa, HO C HEKOTOPBIMU HETOUHOCTSIMH, KpUBas peKuma
U30TepMHUECKOM 00pabOTKM, MOKa3aHbl HE BCE IMPEBpAIEHUS WIM HE COBCEM IPABUIIBHO
BBITIOJTHEHO UX ONMCAHME, WIX JaH HENPaBWIBHBIN pe3ysbTaT 110 BTOPOH 3a1aue;



MuHucTepCTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHYECKII UHCTUTYT ((rTran)
(enepanbHOrO ToCy1TapCTBEHHOTO OI0IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHCKUil HallMOHAJIBHBIN UCCIIEIOBATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__ManyH u anmapaToB XUMHUYECKHUX ITPOU3BOJICTB

Hampasnenne nonroroBku_18.03.02 «DHepro- u pecypco- cOeperaroniie Iporecchl B

XMMHUYECKOMN TEXHOJIOTUMH, OMOTEXHOJIOTHUU U Hed)TeXI/IMI/II/I»
(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «MallMHbI U annapaThl XUMUYSCKUX IPOU3BOICTBY
(raumenosanue)

Cemectp 3

KoMmiiekT 3aganuii 119 Kelic-3a1a4u

no reme 3. «O0padoTKa METAJJIOB H CIJIABOB»

Bapuanr 1

NHcTpyMeHT nisi MexaHu4ecKod oOpabOTKM MaTepHasioB MOCIE PEMOHTa U
BOCCTaHOBJICHHSI TpeOyeT TepMmuueckoir o6pabotku. Heobxomumo rpaMoTHO
BbIOpaTh BUJ M PEXKUM TEpPMOOOpPAaOOTKM [UIsl CTaJbHOTO HWHCTPYMEHTa C
conepxanuem yriaepozaa 0,8%.

C mnoMouipt0 JuarpaMMbl COCTOSIHHMSI JKEJI€30-LIEMEHTUT, ONPEIEIINUTE
TEMIIEpaTypy HOpPMaJIM3alUH, OTXKUIA W 3aKAJIKU JUIS 3aJaHHOTO HWHCTPYMEHTA.
OxapakTepu3yiTe 3TH BUIBl TEPMHUYECKON OOpaOOTKH U ONUIIUTE CTPYKTYpY MU
CBOMCTBA MOCJIE€ KAXKJIOTO PeKUMa 00padOTKHU.

Bapuant 2

B crpyktype yraepoauctoil cramu ¢ comepxkanuem yriepona 0,3% mocie
3aKaJIKM He OOHApyXHUBACTCsl OCTATOYHOI'O ayCTEHUTA, a B CTPYKType CTalu C
coaepxanreM yriepoaa 1,2% nabmromaercs okoiao 10% ocTtaTroyHOro aycTeHHMTA.
OObsicHUTE NPUYMHY 3TOro siBJIeHUsA. BpiOepure 00pabOTKy, KOTOpas CMOMKET
yCTPAHUTh OCTATOYHBIN ayCTEHUT.

Bapuanr 3

JIBe 0IMHAKOBBIE JE€TAIN U3 YIIIEPOJUCTON CTAIH C COJEPKaHUEM yTiepoaa
0,4% moBepraiKch 3aKanKe pH TeMieparype, cootBercrerno, 760°C 1 860°C.
Hcnonp3ysi nuarpaMmy COCTOSIHUS JKEJIe30-1IIEMEHTUT, OOOCHYWTE BBIOpaHHBIC
TEMIIepaTypbl HarpeBa W OIHUIIUTE MPEBpAIICHUS, KOTOPbIC MPOU3OINUIA TPH
TAHHBIX PEKUMAX 3aKaJKH.



Onpenenure, Kakoil U3 PEXKUMOB TepMooOpaboTku Oyner Oolee
3¢ (HEKTUBHBIM U MOSICHUTE IPUIHHY .

Bapuant 4

Wznenus w3 yriepoarcTon cramu ¢ coxepkanuem yriepona 0,4% mocie
MIPABUJILHO BBITIOJIHEHHOM 3aKallKM U TMOCJEAYIONIEr0 OTIyCKa MMEIOT TBEPAOCTh
0os1ee HU3KYI0, 4eM MIPETYCMOTPEHO TEXHHUCCKUMU YCIOBUSMH.

OOBsicHUTE, YEM BBI3BAH 3TOT JAC(EKT.

BriOepure m 00oOCHYWTE BHA W YCIOBHUS OOpaOOTKH, KOTOpas CMOXKET
HCIIPAaBHUTh ITOT JIe(PEKT.

Bapuant 5

JletTanu W3 yIJIepoOAMCTON CTalM, IMOJTYYEHHBIE METOJOM JIUThS, WMEIOT
KPYIHO3EPHUCTYIO CTPYKTYPY.

OOBsicHUTE, Y€M BBI3BAaH 3TOT JAE(EKT.

BriGepure m o00oCHYWTE BHA W YCIOBHUS OOpaOOTKH, KOTOpas CMOXKET
UCIIPABHUTh ITOT JIS(PEKT.

Bapuant 6

NuctpymeHnT u3 cranu, ¢ conepxkanuem yriepoaa 0,5% mns MexaHudeckoi
00pabOTKM MAaTepHAJIOB MOCJIE PEMOHTAa U BOCCTAHOBJICHUSI TpeOyeT 3aKajku ¢
MOCJICAYIOIIMM OTIYCKOM Jyisl mostydenus Teepaoctu 30+35 HRC.

Hcnionb3ys 3HaYEHUSI KPUTHUECKUX TOUYEK U KPUBYIO U3MEHEHUS TBEPIOCTH
B 3aBHCHMOCTH OT TeMIepaTyphl OTIYCKa, Ha3HAYbTe ISl CTAH, C COAEP KaHUEM
yraepona 0,5%, TemmepaTypy 3akalku M TeMIEpaTypy OTIyCKa, HEOOXOIUMBIC
s obecrieuenuss TBepaoctu 30+35 HRC. OO6ocHyiiTe BBIOpaHHBIH PEXUM
TEPMUYECKON 0OpabOTKH, ONWINUTE TPEBpPAlICHUS, MPOUCXOAAIINE TIPH
TEPMUYECKON 00paboTke AaHHOW cTanu. OnuiuTe CTPYKTYPY U CBOMCTBA
U3JICTIUI B TOTOBOM BHJIC.

Bapuant 7/

Ha3naubte pexuM TEpMHUECKOW W XHUMHKO-TEPMHUYECKOW 00pabOTKU
IIECTEPHU W3 CTajdu ¢ cojepkanueM yriepona 0,2% nHa TtBepaocTh 3yba 58+62
HRC. Onummre CymHOCTh MPOUCXOMSIIUX TMPEBPAIICHUN, MUKPOCTPYKTYPY H
CBOMCTBA MOBEPXHOCTH U CEP/ILIEBMHA 3y0a MOCIe OKOHYATEIbHON 00pabOTKH.

Bapuant 8

WHCTpyMEHT 7151 MEXaHUYEeCKOW 00pabOTKH MaTepHasioB MOCIE PEMOHTA U
BOCCTAHOBJICHUSI TpeOyeT TepMuyecko oOpaboTku. Heobxoammo TrpamMoTHO
BBIOpaTh BHUJ W PEXKUM TEePMOOOPaOOTKH MJii CTAJIBHOTO HMHCTPYMEHTa C
conepskanuem yrieposa 0,8%.

C mnomoupl0 AuarpaMMbl COCTOSIHUSL KEJI€30-IIEMEHTHUT, ONpPEeNEIUTe
TEeMIlepaTypy HOpPMaIM3allud, OTKHUTA W 3aKaJIKU I 3aJaHHOTO WHCTPYMEHTA.
Oxapakrepu3yite 3TH BUABI TEPMUUYECKOW OOpaOOTKU M OMMILUTE CTPYKTYpYy U
CBOMCTBA MOCJIE KaXKJI0T0 PeKUMa 00paOOTKHU.



Bapuant 9

B cTtpykType yriepoaucToit ctamm ¢ couepxkanuem yriepoaa 0,3% mocie
3aKaJKd HE OOHAPYKUBACTCS OCTATOYHOTO ayCTEHUTA, a B CTPYKType CTaIH C
cojaepxxkanreM yriepoaa 1,2% nabmrogaercs okono 10% octatroyHOro aycreHura.
OObsicHUTE TPUYUHY ITOrO siBJIeHUs. Bpibepute 00pabOTKy, KOTOpas CMOXKET
YCTPAaHUTh OCTATOYHBIN ayCTCHHT.

Bapuant 10

JIBe OIMHAKOBBIC JCTATN U3 YIIIEPOJUCTON CTAIH C COJIEP)KaHUEM yTiIepoaa
0,4% MoxBeprajIich 3aKajike IPH TeMIeparype, coorBercrBerHo, 760°C 1 860°C.
Hcnonb3yst nuarpaMMy COCTOSTHHSI KeJIe30-IIEMEHTHT, OOOCHYWTE BBIOpaHHBIC
TEMIIEpaTypbl HAarpeBa W ONUIINTE MPEBPAIICHUS, KOTOPHIC MPOHU3ONLIN TIPH
JTAHHBIX PEKUMAX 3aKAJIKH.

Onpenenure, Kakod U3 PEXKUMOB TepMooOpaboTku Oyner Oosee
3¢ (HEeKTUBHBIM U MOSICHUTE PUIHHY .

Bapuant 11

W3nenus u3 yriepoaucTon cranu ¢ conepxkanuem yriepona 0,4% mocie
MPABUJILHO BBHITIOJIHEHHOMN 3aKalKM U TOCJEAYIONIEr0 OTIyCKa MMEIOT TBEPAOCTD
0osee HU3KYIO, 4eM IIPETYCMOTPEHO TEXHHUYCCKUMHU YCIOBUSMH.

OOBsicHUTE, YeM BBI3BAaH 3TOT JAC(EKT.

Bribepure u 00ocHyiTEe BHJI M YCIOBUS OOpaOOTKH, KOTOpask CMOXKET
UCIIPABUTH ATOT Ae(EKT.

BapuanTt 12

Jletanu W3 yIJIEpOAMCTON CTalM, TMOJTYYEHHBIE METOJOM JIUThS, WMEIOT
KPYIHO3EPHUCTYIO CTPYKTYPY.

OOBsicHUTE, Y€M BBI3BAaH 3TOT JAC(EKT.

BreiGepure u o0ocHyiTEe BHUI M YCIOBUS OOpaOOTKH, KOTOpasi CMOXKET
UCTIPAaBUTD ATOT AE(PEKT.

BapuanTt 13

NucTtpymeHnT u3 ctanu, ¢ conepxkanuem yriepoaa 0,5% mns MexaHudeckoi
00pabOTKM MAaTepHAJIOB MOCJIE PEMOHTA U BOCCTAHOBJICHUSI TpEOyeT 3aKajku ¢
MOCJICAYIOIIMM OTIYCKOM Jytsl mostydenus Tepaoctu 30+-35 HRC.

Hcnonb3ys 3HaYeHUST KPUTHUIECKUX TOUYECK U KPUBYIO U3MEHEHUS TBEPIOCTHU
B 3aBHCHMOCTH OT TeMIepaTyphl OTIYCKa, Ha3HAYbTE ISl CTAH, C COAEP KaHUEM
yriepoaa 0,5%, temmnepaTypy 3akajlku W TeMIlepaTypy OTIYyCKa, HEOOXOJUMBIE
st obecrieuenus TBepaoctu 30+-35 HRC. O6GocHyliTe BBIOpaHHBIM pPEXUM
TEPMUYECKON 00paOOTKH, ONWINUTE TPEBPANICHUS, MPOUCXOAAIINE TIPH
TEPMUYECKOl 00paboTke AaHHOW crTanu. OnuiuuTe CTPYKTYpY U CBOMCTBA
U3JIeJINI B TOTOBOM BUJIE.

Bapuant 14



Ha3naubre pexuM TEpMHUECKOW W XHUMHKO-TEPMHUYECKOW 00pabOTKH
IIECTEPHU W3 CTajdu ¢ cojepkanueM yriepona 0,2% nHa TBepaocTh 3yba 58+62
HRC. Onummre CymHOCTh MPOUCXOMISIIUX TMPEBPAIICHUN, MUKPOCTPYKTYPY H
CBOMCTBA MOBEPXHOCTH U CEP/IlIEBMHA 3y0a MOCae OKOHYATEIbHON 00pabOTKH.

Bapuanr 15

WNHCTpyMEHT 17151 MeXaHU4YecKo 00pabOTKH MaTepHaiioB MOCIEe PEMOHTA U
BOCCTAHOBJICHUSI TpeOyeT TepMuyecko oOpaboTku. Heobxoammo rpamMoTHO
BbIOpaTh BUJ M PEXKUM TEPMOOOpPAOOTKM [UIsl CTAJIBHOTO HWHCTPYMEHTA C
conepxkanuem yriaepozaa 0,8%.

C mnomolpl AuarpaMMbl COCTOSIHUSL  KEJI€30-IIEMEHTHUT, ONPEIEIUTe
TEMIIEpaTypy HOPMaJIM3alUM, OTXKHUIA W 3aKAJIKU JUIS 3aJaHHOTO HMHCTPYMEHTA.
Oxapakrepu3yite 3TH BUABI TEPMUUYECKOW OOpAaOOTKU W OMMILUTE CTPYKTYpYy U
CBOICTBA MOCIIEe KaXKAOTO pekrMa 00pabOTKH.

BapuanTt 16

B ctpykType yraepomauctoit cranu ¢ comepkannem yriepona 0,3% mocie
3aKaJKd HE OOHApYKMBACTCS OCTATOYHOIO AayCTEHUTA, a B CTPYKType CTaIH C
coaepxxkanueM yriepoaa 1,2% nabmrogaercs okoio 10% octatoyHOro aycTeHMTA.
OObsicHUTE TPUYMHY 3TOrO siBJIeHUs. Bribepute 00pabOTKy, KOTOpas CMOMXKET
YCTPAaHUTh OCTATOYHBIN ayCTCHHT.

Bapuant 17

JIBe OOMHAKOBBIE AETAIN U3 YTIIEPOJUCTON CTAIA C COAECPKAHUEM YTIIEpOIa
0,4% MOABeprajIich 3aKajike IpH TeMIeparype, coorBerctBerHo, 760°C 1 860°C.
Hcnonb3yst nuarpaMMy COCTOSTHHSI KEJIe30-IIEMEHTHT, OOOCHYWTE BBIOpaHHBIC
TEMIIEpaTypbl HArpeBa W OIUIIMTE IPEBPAIICHUsS, KOTOPHIC MPOU3OILIN IPH
JTAHHBIX PEKUMAaX 3aKaJIKH.

Onpenenure, Kakod U3 PEXKUMOB TepMOooOpaboTku Oyner Oosee
3¢ (HEKTUBHBIM U TIOSICHUTE MPUIUHY .

Bapmuant 18

W3nenus u3 yrinepoaucron cranu ¢ conaepkanuem yriepona 0,4% mocie
IPaBWJIBHO BBIMOJHEHHON 3aKalKd U MOCJEIYIOMIEr0 OTIyCKa UMEIOT TBEPIOCTb
OoJsiee HU3KYIO, YeM MPEAYCMOTPEHO TEXHUUECKUMHU yCIOBUSIMHU.

OOBbsicHUTE, YEM BBI3BaH 3TOT AC(EKT.

Bribepure u o0ocHyiTEe BHI M YCIOBUS OOpaOOTKH, KOTOpask CMOXKET
UCTIPABUTD ATOT AE(PEKT.

BapuanTt 19

Jletanu w3 YIJIEPOJUCTON CTalld, TOJYYEHHBbIE METOJOM JIUThsS, UMEIOT
KPYTHO3EPHUCTYIO CTPYKTYPY.

OOBbsicHUTE, YEM BBI3BaH 3TOT AC(EKT.

Bribepure m obOocHyiiTe BHI W YCIOBUS OOpaOOTKH, KOTOpask CMOXKET
UCIIPaBUTh ITOT AE(EKT.



Bapuant 20

NucTtpymeHT u3 ctanu, ¢ conepxkanuem yriepoaa 0,5% mns MexaHudeckoi
00pabOTKM MAaTepHAJIOB MOCJE PEMOHTA U BOCCTAHOBJICHUSI TpeOyeT 3aKajku ¢
MOCJICAYIOIIMM OTIYCKOM Jytsl mostydenus Tepaoctu 30+-35 HRC.

Ucnonb3ys 3HaYeHUSI KPUTHUIECKUX TOUYEK U KPUBYIO U3MEHEHUS! TBEPIOCTH
B 3aBHCHMOCTH OT TeMIepaTyphl OTIIYCKa, Ha3HAYbTE ISl CTAH, C COAEP KaHUEM
yriepoaa 0,5%, temmnepaTypy 3akajiku U TeMIepaTypy OTIYyCKa, HEOOXOJUMBIC
st obecrieuenus TBepaoctu 30+-35 HRC. O6GocHyliTe BBIOpaHHBIM pPEXUM
TEPMUYECKON 00pabOTKH, ONWINUTE TPEBpPAlICHUS, MPOUCXOAAIINE TIPH
TEPMUYECKON 00padoTke AaHHOW crTanu. OnuiIUTe CTPYKTYpY M CBOMCTBA
U3JIEJIUI B TOTOBOM BUJIE.

Kpurepuu onenku:

U8 OamioB BBHICTABIAETCA CTYIEHTY, €CIHM MPaBWIBHO BBIOpaH BUI 00palbOTKH,
HauOonee HPQPEeKTUBHBI pexuM 00paOOTKH, BBIMOJIHEHO IOJHOLIEHHOE OO0OCHOBaHME
BBIOpPAHHBIX PEIICHUIA;

U 5 6aisioB BBICTABISIETCSl CTYACHTY, €CIIU MPABUIIBHO BBIOpaH BUJ 00pabOTKH, B IIEJIOM
MIPaBWJIBHO - PEKUM OOpaOOTKH, BBIIOJHEHO Y/IOBJIETBOPUTEIHLHO OOOCHOBaHHE BBHIOPAHHBIX
peuieHui;

U 3 6auioB BBICTABISIETCS CTYACHTY, €CJIM MPaBUILHO BBIOpaH BHJ 0O0pabOTKH, MpHU
BBIOOpE pekMMa OOpabOTKH OMYIIEHBI HEKOTOpPhIE OMIMOKH, OOOCHOBAaHHWE BBIOPAHHBIX
pelleHHi BBIMOJIHEHO HE B MTOJHON Mepe.



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

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hampasnenne nmoarotoBku__ 18.03.02 «3DHepro- u pecypco- cOeperaromye mporecchl B

XMMHUYECKON TE€XHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u naumenosanue)

[Mpoduns/mporpamMma; _ «MalllMHbI U aMnapaTbhl XAMUYECKHUX POU3BOJICTBY
(raumenosanue)

Cemectp 3

Tembl pedeparoB
no teme 1: O0mme cBeleHUst 0 MaTepuaIax U MaTepUAJIOBeleHUN

1. ctopus pa3BUTHS MaTepUaoB.

2. CTaHOBJIICHHE MaTEPUATOBEACHUS KaK MPUKIATHONW HAYKH.

3. DTansl pa3BUTHE MaTEPUATOBEACHHUS.

4. Pa3BuTHe UCCleIOBaHUI B 00JIACTH CUHTE3a U NepepadOTKU NOJIUMEPOB.

5. HoBas 001acTh MaTepuanoBeCHUS - KOCMUYECKOE MaTepHalOBEeICHHUE.

6. Pa3zBuTne mpon3BoACTBA U MOTPEOICHIE CBEPXTBEPIBIX MAaTEPHAIIOB.

7. Kpatkue cBeZieHHs O BOJIOKHAX KUBOTHOT'O IIPOMCXOKICHHUS.

8. CocraB mIepCTSIHBIX BOJOKOH.

9. Tumbl mWEepCTIHOTO BOJIOKHA.

10. CgoiicTBa BOJIOKHA IIEPCTH.

11.TpuborexHuueckue MaTepuasl, BUbl, HA3HaAUEHHE.

12. HomeHkaTypa cMa3ok.

13. AHTH(QPUKIIMOHHBIE MaTEPHATIBI.

14. Metamio-kepaMuieckre KOMIO3UIIMOHHbIE MaTepHalbl.

15. ®pukMOHHBIE MAaTEPHUAIIBI.

16. Harypanbnsiit menk. CTaauy pa3BUTHS TYTOBOTO IIEIKOMPSIAa U MOTYYCHUE HUTHU-
CBIpIIA.

17. Xumudeckuii cocTaB U CBOMCTBA HATYPaIbHOI'O IIEJIKA.

18. CoBpeMeHHbBIE KOMITO3UIIMOHHBIE MaTEPHAIIBI.

19. Marepwuaibl, OCHOBaHHBIC Ha IPUMEHEHUN HAHOTEXHOJIOTHH.

20. Croenuanu3upoBaHHblE HEMETAUIMYECKHE MaTepuasibl Il  XHMHUYECKOIo
000pyI0BaHMUS.



Kputepun onieHku:

U 8 6aymoB BBICTABISIETCS CTYJIEHTY, €CJIU MPABWIBHO BBIOpaH BU 00pabOTKH, HanboJsee
3¢ (heKTUBHBIA peXUM O0O0paOOTKH, BBHIMOJHEHO TOJHOLIEHHOE OOOCHOBaHME BBIOpaAHHBIX
peLIeHNH;

U5 OanioB BBICTABIISIETCS CTY/ACHTY, €CJIM MPAaBUIBHO BBIOpaH BUJ O0OpabOTKH, B IIEJIOM
MIPaBWIBHO - PEXHUM O00pabOTKH, BBIIIOJIHEHO YAOBIETBOPUTEIBHO OOOCHOBaHHE BbIOpaHHBIX
peuieHui;

U3 0auioB BBHICTABISIETCS CTYNIEHTY, €CJIM TPAaBHIBLHO BBHIOpAaH BUA 0OpaOOTKH, TpH
BBIOOpE pexuMa 00pabOTKH TOMYIIEHBI HEKOTOPBIE OITUOKHA, 000CHOBAHKME BHIOPAHHBIX PeIIEHUN
BBITIOJTHEHO HE B MOJIHON Mepe.



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

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hampasnenne nmoarotoBku__ 18.03.02 «3DHepro- u pecypco- cOeperaromye mporecchl B

XMMHUYECKON TE€XHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u naumenosanue)

[Mpoduns/mporpamMma; _ «MalllMHbI U aMnapaTbhl XAMUYECKHUX POU3BOJICTBY
(raumenosanue)

Cemectp 3

Tembl 1J1s1 codeceq0BaHUS

1. Knaccudukanus HEMETAUIMUYECKHMX MAaTepHaioOB IO CTPYKTYPHBIM U
(GYHKIIMOHAIEHBIM TIPU3HAKAM.

2. ®opMupoBaHuE CTPYKTYPHI U CBONCTB HEMETANTMYECKUX MAaTEPUATIOB.

3. ®U3UKO-MEXaHUYECKHE U XUMUYECKUE CBOMCTBA HEMETAJUIMYECKUX MaTEPUAJIOB.

4 AKpWIIOBBIE  TIONUMEPHI:  MOJUMETHIMETAKpUiIaT,  MOJUOYTUIMETaKpHIIAT,
MOJTUAKPWIOHUTPWI, TOJIMaKpwioBas kuciorta. [lomydenue, cBoicTBa. OCHOBHBIE BHJIbI
IJIACTMACC U U3JIENINN U3 HUX.

5. Komnozuninonusie Matepuaiibl. OCHOBHBIE CBOMCTBA U 00JIACTh TPUMEHEHHUS.

6. Kiesmue wmarepmanst u repmetuku. Kiaccupukarmms kieeB. CMOJSHBIE |
pe3uHoBbIe Kieu. OpraHuuecKkre MU HeopraHudeckue kieu. Kiiem Ha OCHOBE AIOKCUIHBIX
CMOJI

7. CocrtaB, CBOMCTBA U XapaKTEPUCTHKA MUHEPATBHBIX (HE(TAHBIX) U CHHTETUYCCKHUX
Mmacein. [Ipucaaku, HaMOTHUTENN U 3aTyCTUTEIH.

8. @droporutacTel: MOIUTETPAPTOPITHIICH, TToNUTETpadTOpXIopITUiIeH. [lonyueHue
u cBoiicTBa. OCHOBHBIE BUBI IJIACTMACC U U3ACIIHUMN U3 HUX.

9. llonwBMHWUIOBBIA CHHPT W MOJWBMHWIANETaT. KX cBoiictBa W oOmactu
IIPUMEHEHUS.

10. OOmme cBOMCTBA TMOJMKOHJICHCAIIMOHHBIX CMOJI W IIJJaCTMAacC Ha OCHOBE
MTOJIMKOHICHCALIHOHHBIX CMOIJL.

11. ®enomactel: (PpeHONPOPMATBIAUTHIHBIE CMOJbl HOBOJIAYHOTO M PE30JIbHOIO
TUTOB. VX cBOMCTBA M 001aCTU IPUMEHEHHUS.

12. AMUHOQIIb/IETUTHBIE CMOJIBI: MO4YE€BUHO(OpPMaIIbIETHTHBIE 151
amuHoopmanpaeruanbie. CBOMCTBA U BUJIBI U3ICTUH.

13. [Tonmuamugasie cMoiibl. CBOMCTBA U BBl U3IEIHM.

14. TlonusupHbie oaMMeEpbI (MOJUKApOOHAT, MOJMATHICHTEpe(TAIaT) U CMOJIBI.
CBOMCTBA U BUABI U3ACIIUH.



15. AnkunHbie cModbl: riddraneBble U nenragdranesbie. CBoiicTBa.

16. Cwmazounbie  matepuansl. (CMma3zouHble  Macia.  MoTopHble — Macina.
TpancmuccuonHsle Macia. Macia Juisi IPOMBIIITIEHHOTO o0opynoBanus. 25. [lonumyperansl.
[TonmyperanoBbie 31acTomepsl. CBOMCTBA U BUIBI U3ICTUH.

17. OOmiast xapakTepHCTHKAa MPUPOIHBIX MOJUMEpOB  (I€NF0I03a, XJIOMOK,
HaTypaJbHas KOXKa).

18. Ilemmono3a u ee mpou3BoaHble. IIpocTbie u ciaoxHBIE 3(UPHI LETIOIO3HI,
ruapatuesioio3a. CBoMCTBa U BUIbI U3CTUN.

19. [MnacTmaccel Ha ocHOBe OenkoB. CocTaB CBOMCTBA.

20. OcobeHHocTH (U3NYECKUX, XUMHUYECKHX U  MEXaHUYECKUX CBOWCTB
3J1aCTOMEPOB.

21. Harypanbubiii kayuyk. [lomyuenue u cBoiictBa. OOIMe MPUHIMIIBI TOTYYCHUS
CUHTETHUYECKUX KaydyKOB, UX BUJBI.

22. CMa309HO-0XJIQXK/IAI0IINE U TEXHUIECKUE MATEPHUAITBI

23. MoHOUTHBIE M TOpPUCThIE pe3uHbl. CHocoObl MOMYYEHUS MOPHUCTHIX PE3UH.
O6uactv pUMEHEHHs U aCCOPTUMEHT PE3NHOBBIX U JIATEKCHBIX M3/EIUH.

24. Marepuaibl ©3 OTXOJOB TNPOMBIIIJICHHOCTH MPOOJIEMbl MPOMBIIUIEHHBIX
OTXO/IOB,  Marepuanbl M3  OTXOAOB  METAUTyprud,  TOIUIMBHO-DHEPreTHUYECKOU
IPOMBIILIEHHOCTH, IEPEPa0OTKH IPEBECUHBI U JPYTrOro paCTUTENBLHOTO ChIphsi. MaTepuabl
U3 OTXOJ0B FOPOJICKOTO XO351CTBA.

Kpurepuu onenku:

U7 0OamioB  BBICTABISETCA CTYJIEHTY, €CIM YETKO MPEACTABISUI CBOIO IO3UIIHIO,
apryMEHTHPOBaJl TOYKY 3pEHHUS, KPUTHUECKH OLEHHUBAJ AapryMEeHTbl JpPyTUX CTYJCHTOB,
MOATBEepXk/asi TIyOOKoe 3HaHWE MaTepHaja, YMEHHE HCIOJIh30BaTh HOPMATHBHBIC TOKYMEHTHI,
HAaY4HYIO JINTEpaTypy AJIs MOATBEP>KICHHS IPAaBUIBHOCTH COOCTBEHHOM MO3ULINY;

U5 OamioB BBICTABISIETCA CTYICHTY, €CJIM 4YETKO MPEICTABISI CBOK IO3ULMIO,
apryMeHTHpOBaJl TOUKY 3PEHUs, OLEHUBAJ apTyMEHTHI JPYTrUX CTYJEHTOB, ITOATBEPKAas 3HAHUE
MaTepuala, yMeHHe UCI0Ib30BaTh HOPMATUBHBIE JOKYMEHTBI JUIsl HOATBEPIKICHUS IPABUIBHOCTH
COOCTBEHHOH MMO3ULINM,

U 3 6ajioB BBICTABIIACTCS CTYACHTY, €CIIH MPEJICTABIISI CBOIO MO3UIIMIO, apTyMEHTHPOBAII
TOYKY 3pEeHHs, MOITBEpXAas 3HAHWE MaTepuaja, YMEHHE HCIIOJb30BaTh HOPMATHUBHBIC
JOKYMEHTHI [Tl TOJTBEPKICHUS MMPABIIILHOCTH COOCTBEHHOM TTO3UIIHH;



MuHuCcTEpCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit @enepannu
HixkHeKaMCKHUi XUMHKO-TEXHOJIOTHUYESCKHII MHCTUTYT ((riran)
(enepanbHOro rocy/1IapcTBEHHOTO 010 I)KETHOTO0 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHUs
«Ka3aHCKUIl HallMOHAJIbHBIN UCCIIEIOBATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

Daxyromem _ MexaHUUYECKUU

Kagheopa__ManvH u anmaparoB XUMHUYECKHUX ITPOU3BOJICTB

Hampasnenne nmoarotoBku__ 18.03.02 «DHepro- u pecypco- cOeperaromye mporecchl B

XUMHUYECKON TE€XHOJIOTUH, OMOTEXHOJIOTHH U Hed)TCXI/IMI/II/I»

(k00 u naumenosanue)

[Mpoduns/mporpamMma: _ «MallliHbI U aMmmapaTbhl XAMUYECKHUX POU3BOJICTBY
(raumenosanue)

Cemectp 3

TecToBBIC 3a1aHUA

1) Jlns u3roTOBJIEHHUS KaTyIIeK, 0OMOTOK 3JICKTPOABUTATEIICH UCTIONB3YIOT IPOBOIA
(1) xabemun
(2) obmoTOUHBIE
(3) ycranoBoOuUHBIE
(4) moHTaxHBIC

2) benblii 4yryH NpUMEHSIETCS
(1) mo1st U3rOTOBJICHMSI OTBETCTBEHHBIX JICTAJICH MAIIMH
(2) B BHIIC TOBEPXHOCTHOTO CJIOS HA | TIPOKATHBIX BAJIKaX U3 CEPOTo YyryHa
(3) my1st m3roTOBNIEHUS CIIA00 HATPYKEHHBIX JIeTaICH
(4) s M3roTOBIICHNUS NeTallel, pabOTaONIMX TIPH AMHAMUYECKHUX HAarpy3Kax

3) Cranu mapok 50I", 50C2, 60C2X DA ucnonab3yroT AJs U3rOTOBICHHS
(1) pexxymero uHCTpyMEHTa
(2) xy30BOB aBTOMOOMIIEH
(3) mpyxwuH u peccop
(4) 3yOuaThIx KOJIEC

4) CriaBbl QTIOMHUHHS C MapraHieM OTHOCSTCS K
(1) nuTeitHBIM CIIIaBaM
(2) cruaBaM, ynpouHsIeMbIM TEPMUYECKON 00pabOTKOM
(3) crraBam, HEYIIPOUHSEMBIM TEPMHUYIECKOH 00pabOTKOM
(4) nypamomuaam

5) Cnnas mapku BpA5- 310
(1) amromuHUEBBIH cIUIaB, coaepxanmii 5% Oepunus
(2) BrICOKOKAUECTBEHHAS CTAJIb, JISTHPOBAHHAS HEOJUMOM U 6OPOM
(3) amomunueBas 6poH3a, comepskaiias 5% aTrOMUHAS



(4) 6pICcTpOpEIKYIIAs CTab, coaepkaimas 5% Bonbhpama

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

7) OTIMYUTENBHBINA IPH3HAK CEPBIX, KOBKUX M BBICOKOIIPOYHBIX YYTYHOB -
(1) dbopma nemeHTHIIIBIX 0Opa30BaHUI
(2) xonmuecTBO TPahUTOBBIX BKIFOUCHUIT
(3) popma rpaduTOBBIX BKIFOUEHHIA
(4) cTpykTypa MEeTaIITMYECKOI OCHOBBI

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

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

10) CrunaBsl cuctemst Al - Mg siBistrotest
(1) >xaporpoyHBIMHU
(2) nedbopmupyemMbIMH, YIPOYHSIEMBIMH TEPMHUECKON 00pabOTKOM
(3) nedbopmupyemMbIMH, HE YIPOUYHIEMBIMU TEPMUYECKON 00pabOTKOI
(4) muTeriHBIMU

11) OcHOBHBIME TPEOOBAaHUSAMH K CTAJISIM JIJISI U3MEPUTEIBHBIX HHCTPYMEHTOB SIBJISIOTCS
(1) BBICOKHE ITACTUYHOCTD M yIapHas BA3KOCTh
(2) nepnmutHas cTpykTypa
(3) BBICOKast TBEPIOCTH, CTAOMIBLHOCTH POPMBI U Pa3MEPOB
(4) BBICOKAst TBEPAOCTD U TEIJIOCTOUKOCTD

12) MakpoMOJIeKyJIbl pe3UHBI HMEIOT CTPOCHHE
(1) pa3BeTBNICHHOE
(2) peaxoceruaroe
(3) nectaruHOE
(4) nuneiiHOE

13) K TepMOpeaKkTHBHBIM MOJIUMEPAM OTHOCHUTCS
(1) penonodopmanbaeruaHas cMoiaa
(2) monuctupon
(3) monmaTHIIEH
(4) mOMMBUHUIXTOPH

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



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

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

16) CrityMUHBI MOAUDHUIUPYIOT
(1) xpemuaHEM
(2) anromuHEM
(3) marauem
(4) natpuem

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

18) besble 4yTryHbI OTIIMYAIOTCS OT CEPBIX
(1) HaMuMeM B CTPYKTYpe XMMHYECKH CBSI3aHHOTO YIJIEpPO/ia B BUJIE IEMEHTUTA
(2) BBICOKOI MITACTUYHOCTHIO U BA3KOCTHIO
(3) HamureM ayCTEHUTHOM (ha3bl
(4) beppuTHOIi CTPYKTYpPOI OCHOBBI

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

20) Ctabunu3aTop BBOAST B COCTAB IJIACTMACC TSI
(1) ymenbIIeHUS ycaaKu
(2) noBbIIIIEHUS] IPOYHOCTH
(3) 3amUTHI MOTMMEPOB OT CTAPCHUS
(4) popmupoBanus TpeOyeMOil CTPYKTYpbI MaTepuaa

21) JlucriepcHO-yIPOYHEHHBIMHU HA3bIBAIOT KOMITO3UIIMOHHBIC MATEPHAITBI
(1) ynpouHeHHBIE HYJIb-MEPHBIMHU HATIOJIHUTEIISIMU
(2) ynpouHeHHBIE OTHOMEPHBIMHU HATIOJHUTEIISIMU
(3) ynpouHEHHBIMU MTOTHOCTHIO PACTBOPUMBIMH B MAaTPHUIIE YaCTHIIAMH BTOPOH (hazbr
(4) cTpyKTypa KOTOPBIX COCTOUT M3 MATPUIIbI U YacTHIl ® BTOpOIi (ha3bl, BHACITUBIICHCS
B IIPOLIECCE CTAPEHUS

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



23) TTonumepsl, HEOOPATHMO 3aTBEPACBAIOIINE B PE3yJIbTaTe MPOTCKAHUS XUMHUYECKUX PEaKIIHid,
Ha3bIBAIOTCS
(1) TepmOpeakTHBHBIMU
(2) nonspHBIMU
(3) TepMoMIIaCTUYHBIME
(4) rereporiemHBIMH

24) Tlocie OTBEPIKICHUS TEPMOPEAKTUBHBIE TIOJIMMEPI HMEIOT CTPYKTYPY
(1) nmpoctpaHCcTBEHHYIO (KCIIUTYO)
(2) pa3BeTBIEHHYIO
(3) cheponuthyIO
(4) nuneiinytO

25) K TepMOpEaKkTUBHBIM ILJIACTMACCAM OTHOCHTCSL.
(1) Texkcroaut
(2) monmaTHIIEH
(3) moaMBHHUIXTOPH
(4) monmcTupon

26) KoMo3uIMOHHBII MaTepua, yIpOYHEHHbINH HYIb-MEPHBIMHU HAMMOIHUTEISIMHU, OTHOCSTCS K
(1) cnoucthim
(2) BoNTOKHHCTHIM
(3) Kommmo3uioHHbIe MaTepUasIbl HE YIIPOUHSIOT HYIb-MEPHBIMH HATOTHUTEIISIMH
(4) nucriepcHO-yIPOYHEHHBIM

27) B uyryne mapku BY 60 yriepoa HaXOquTCs B BUIE
(1) uementura
(2) wapoBuaHOTO TPaduTa
(3) xmonbeBuAHOTO TpaduTa
(4) mnactunyaroro rpadura

28) Bricokast uznococtoiikocts ctaiu |11X4 nocturaercs mocie
(1) azoTupoBanus
(2) HemoMHO# 3aKalKyi ¥ HU3KOTO OTITyCKa
(3) monHO¥ 3aKaNKK U HU3KOTO OTITyCKa
(4) nemeHTaIyK, MOJTHOM 3aKaJIKK U BBICOKOTO OTITYCKa

29) OHUM U3 OCHOBHBIX METOJIOB MOTYYCHHUS TOPOIIKA METH SBIISETCS
(1) MeTo MEKKPUCTAIITUTHON KOPPO3UU
(2) anextponu3 pactopa CuSO4
(3) ueHTpOOEIKHOE pPACIIBIICHHE
(4) pa3mo B HIapOBBIX MEITLHHUIIAX

30) UHCTpyMEHTAIBHBIMU CTAISIMU SIBIISTFOTCS
(1) A0XH2MA, A22
(2) LIX15, 40X
(3) 38XH3M®, 65I
(4) P9, Y10

31) JlerupoBaHa MapraHiieM CTallb
(1) 40XHMA
(2) 18'2AD



(3 V7A
(4) P18

32) CrutaB MeJIH C OJIOBOM Ha3bIBAETCSI
(1) 6poHn3zoit
(2) menbxMOpOM
(3) marynpto
(4) 6a66uTOM

33) JIropaaroMHHBI MOKHO YIIPOYHHTH
(1) HopMmanm3armei
(2) 3akanKoii ¥ BBICOKMM OTITYCKOM
(3) IropantoMuHBI HE YIPOUHSIOTCS TEPMUUYCCKON 00pabOTKOM
(4) 3akankoii U cTapeHHEM

34) Hanbosee 5KOHOMHYHO M3TOTaBIMBATh YyTYHHBIE TPYObI CIOCOOOM
(1) eHTPOOEIKHOTO JTUThS
(2) nuTHs B MapHBIX OMOKAX
(3) nuThs MO IABIEHUEM
(4) nuThs B 000104KOBBIE (HOPMBI

35) BricOKoO# cCBapuBaeMOCTHIO 00J1a/1al0T CTAIIH
(1) gyryns
(2) Hu3KOYTIIEPOIUCTBIC
(3) BBICOKOYTIIEPOIUCTHIE
(4) BBICOKOIIETMPOBAHHBIE

36) CrioucThiii  MIACTHK HAa OCHOBE (eHON(OPMATBACTUAHON CMOJIBI C HAMOIHHUTEICM U3
XJI0MYaTo0yMaXKHOM TKAHHU HA3bIBACTCS
(1) AcH
(2) acboTekcTomUTOM
(3) rerunakcom
(4) TexcTonuTOM

37) YyryH ¢ rpadUTOBBIMU BKJIFOYSHUSMHE XJIOMBEBUIHOM (DOPMBI Ha3bIBACTCS
(1) xoBKUM
(2) 6empiM
(3) BBICOKOTIPOYHBIM
(4) ceppim

38) Cpenyt HIKETIEPEUNCICHHBIX CTAJICH [IEMEHTYEMbIMU SIBIISTFOTCS
(1) 15X @, 20
(2) X12M1, Y10
(3) 65, 111X15
(4) 40XH3MA, 30XI'"CA

39) MammHOCTPOUTEIBHOM YITydIIaeMoi SIBISICTCS CTalb
(D v7
(2) X12m
(3) 12X10A
(4) 40X



40) Mapka crutaBa MeIn M 0JIoBa, coaepikaiero 4 % ososa u 3 % nuHka
(1) JIoI171 4-3
(2) bpOI1-4-3
(3) bp93L13-04
(4) bp930-1]

41) TropalrtoMHHBI MOYKHO YIIPOYHSITh
(1) 3aKkasikoii U BBICOKUM OTITyCKOM
(2) 3akanKoii U cTapeHneM
(3) Hopmanuzarueit
(4) dropanroMuHBI HE YITPOUYHSIOTCS TEPMUUECKOI 00pabOTKON

42) UyryH npu BbITUIaBKE MOAUDUIMPYIOT IS
(1) m3mMeHeHHsT CTPYKTYPBI OCHOBBI
(2) m3meneHust GopMbI TPAPUTOBBIX BKIIFOYCHUI
(3) moBbItIeHNSI KOPPOZUOHHOM CTOHKOCTH
(4) uzmenbucHMs 3epHA

43) CrioucThIil TIIACTUK HAa OCHOBE (DeHONI(OPMAIBICTUIHON CMOJIBI C HAMOJHUTEIEM U3 OyMaru

HAa3bIBACTCS
(1) acboTekcronuTOM
(2) ACH
(3) TexcTonmuTOM
(4) reTunakcom

44) HanoTHUTETH BBOJAT B COCTAB PE3UH IS
(1) moBBITIEHHST IPOYHOCTH, H3HOCOCTOMKOCTH, CHIDKCHUST CTOMMOCTH
(2) 3ameqieHus TIpoIIecca CTapeHust
(3) obneruenus mporecca nepepaboTKH PE3UHOBOM CMECH
(4) bopmupoBaHHs CETUATON CTPYKTYPHI

45) MakpOMOJIEKYJIbl KaydyKa UMEIOT CTPOCHUE
(1) peaxoceryaroe
(2) nectaruHOE
(3) nuueitHOE WK c1abopa3BEeTBICHHOES
(4) ryctocetuaTtoe

46) JInst ©3roTOBJIEHUS] TOPMO3HBIX HAKIIAJIOK MPEIIOYTHTEIBHO UCIIOJIb30BATh
(1) acoboTekcToUT
(2) mommcTpon
(3) monumponunexn
(4) nenorutact

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

48) Crunas J[16 siBiseTcst
(1) rebopmupyeMbIM  aTFOMHHHEBBIM  CILIABOM, HE YIPOYHIEMBIM
00paboTKOit

TEPMHUYECKOU



(2) marynsto, cogepxarieii 16 % nunka

(3) cramsio, comepikarieii 16 % meau

(4) nebopmupyeMbIM  QIOMHHHAEBBIM  CIUIABOM,  YIPOYHSIEMBIM  TEPMHUYECKOM
00paboTKoif

49) JTuTeiHBIMH CIIJIABAMH Ha OCHOBE AJIFOMUHHS SIBIISIFOTCSI
(1) cunmymuHBI
(2) 6pon3sI
(3) aBuanu
(4) nypamroMHUHBI

50) BoJIOKHUCTHIMU Ha3bIBAIOT KOMIIO3UIIHOHHBIE MaTEpHAITBI,
(1) ynpouHEeHHBIE OTHOMEPHBIMHU HATIOJHUTEISIMA
(2) ynpouHeHHBIE TOTHOCTBIO PACTBOPUMBIMH B MAaTPHIIE YACTUI[AMU BTOPOU (a3bl
(3) ynpouHeHHBIE HYJIb-MEPHBIMHU HATIOJIHUTEIISIMU
(4) cTpyKTypa KOTOPBIX COCTOUT M3 MATPHUIIBl U YACTHIl BTOPOH (ha3bl, BHIACIUBIICHCS B
IIPOLIECCE CTAPEHUSA

51) TepMopeaKTHBHBIMHU HA3bIBAIOT MOJTUMEPHI
(1) monyyaemble TIOMMEpHU3AIUEN MOHOMEPOB, HMEIOIIMX KPATHBIE CBSI3H
(2) HEOOpaTHMO 3aTBEpICBAIOIIME B PE3YJIbTAaTe MPOTEKAHMS XUMHUCCKUX PEaKIINU
(3) umerorue TUHEHHYIO CTPYKTYPY MaKpOMOJIECKYJT
(4) o6patumo 3aTBepiEBalOIIME B pPe3yJbTaTe OXJIAKACHUSA 0€3 yJ4acTHUS XUMHYECKHUX
peaxkuuii

52) Mapka JnerupoBaHHON BBICOKOKAUeCTBEHHOHM cramm, coaepxameii 0.6 % yraepoma. 2 %
kpemuus; 1,2 % xpoma; 0,1 % Banaawus -
(1) 6C2XD nepaut
(2) 0,6C2X1DA
(3) 60C2XD
(4) 60C2XDA

53) CuayMHHBI OTHOCSAT K CIIJIaBaM
(1) >xaporpoUHbBIM
(2) nureitHBIM
(3) aHTUPPUKITMOHHBIM
(4) nedopmupyembIM

54) XapaKkTepHBIMH CBOMCTBAMHU ME/IHU SIBIISIOTCS
(1) BBICOKast TBEPIOCTH, HU3KAsI KOPPO3UOHHAS CTOHKOCTb
(2) BbICOKAsI 3IEKTPONPOBOIHOCTD, BHICOKASI IIIACTHYHOCTD
(3) Hu3KasI TEIIONPOBOAHOCTD, BHICOKAS YACIbHAS IIPOYHOCTD
(4) HM3Kas TUIOTHOCTB, BBICOKAS TETUIONPOBOTHOCTD

55) HuoGOwuii B Mapke cTaiu 0003HAYaeTCs KakK
(O H
(2) Ho
(3 b
(4) Ho

56) Cpeau HIKETIPUBECHHBIX HHCTPYMEHTAJIBHOM SBIISETCS CTAJb
(1) 40XH2MA



(2) 45
(3) Cr3cn
(4) V10

57) Cranp AC40 siBiisieTcst
(1) BBICOKOKAUECTBEHHO!N KOHCTPYKIMOHHOM, conepskaeii 0,4 % yrinepona u okoso 1
% kpemMHUs
(2) aBromatHOi#1, comepkaineit 0,4 % yrieposa, TerMpOBaHHON CBUHIIOM
(3) xoucTpykunonnoit,  comepxkameii 04 %  yraepoma, — a30THPOBAHHOM
KOHCTPYKIIMOHHOH,
(4) nerupoBaHHOM a30TOM M KPEMHHEM

58) 111X4 — »To cranb
(1) HuskoyrIEpOAKCTAS
(2) peccopHo-TIpyKUHHAS
(3) BBICOKOKAUECTBCHHAS
(4) rapuKOMOAIIMITHUKOBAS

59)TIpu M3roTOBJEHWH JeTaieil, pabOoTarONIMX IO HArpy3KOW MPH BBICOKHUX TeMIepaTypax,
NPUMEHSIOT CTaJIN
(1) »xapocroiikue
(2) xaponpouHbie
(3) BBICOKOTIPOUHBIE
(4) uznococroiikue

60) Yuco 18 B mapke ctanu P18 0603HauaeT MpOLEHTHOE COIEP/KaHUE
(1) xobanbTa
(2) 6opa
(3) Bonbpama
(4) monubaeHa

61) KpemHucThIe OPOH3BI YIIPOYHSIOTCS C TIOMOIIBIO
(1) 3akanku u cTapeHus
(2) omxura
(3) 3akanku u oTIycKa
(4) 3akanku

62) lebopMupyemMbIM aTFOMHHHUEBBIM CTABOM, HE YIPOYHSIEMBIM TEPMHUECKOW 0OpabOTKOM,
SBJISICTCSI
(D AJ12
(2) A95
(3 Al
(4) AMr6

63) Ha3Banue n xummudeckuit cocras crutaBa mapku JIK80-3:
(1) natyns; conepxut npumepHo 80 % menu. 17 % unka u 3 % kpemHus
(2) nuTeliHbIi aTFOMUHUEBBIH CIUIaB; copepkuT nmpumepHo 80 % amtomunus, 17 % menn
n 3 % xpeMHUs
(3) marynn; comepxut npumepro 80 % runka, 3 % KaaMus, OCTAIbHOE — MEb
(4) nureitHass »BTEKTOMAHAS CTaidb, coaep:kut mnpumepHo 0,8 % yrimepoma u 3 %
KobanbpTa



64) CBoOICTBa CEPHIX UyTYHOB 3aBUCIT OT
(1) TOAMUHBI OTIMBKH
(2) xonMyecTBa OCTATOYHOTO AyCTEHUTA
(3) cxi0HHOCTH K 00pa30BaHUIO TPEIIHH

(4) cTpyKTYpBbI METaJUIMYECKOW OCHOBBI ¥ (POPMBI Tpa)UTHBIX BKIFOYCHUH

65) Ctanu moapaseNsaioT Ha KaueCTBCHHBIC, BHICOKOKAUYECTBCHHBIC, OOBIKHOBEHHOTO KavyecTBa B

3aBUCHMOCTH OT
(1) MmexaHHYECKUX CBOMCTB
(2) comeprxanus yriepoaa
(3) coneprxanus cepsl u pocdopa
(4) crenenu packucieHUs

66) 17151 pe3uH XxapakTepHa
(1) GonpIas TPYIOEMKOCTh U3TOTOBIICHHS H3/ICIUI
(2) BBICOKAs 3TIEKTPOIIPOBOHOCTh
(3) BBICOKAs TEMIIOCTONKOCTD
(4) BBICOKAS TACTUYHOCTH

67) CoucThlii IJIACTUK HAa OCHOBE (heHOI0(OPMAIIbICTHIHOM
CTEKJIOTKaHH Ha3bIBACTCS
(1) rerunakcom
(2) cTexII0BOIOKHUTOM
(3) TexcTonuTOM
(4) cTeKIIOTEKCTOIUTOM

68) MapkupoBka antomunusi A95 o3Hauaer:
(1) conepxanue anmomunus He Mmeree 99,95 %
(2) conepxanue amomunus He meree 95 %

CMOJIbI

(3) npenen mpouHocTH npu pactskenun He MmeHee 950 MIla

(4) conepxanue npumeceit ve 6onee 0,95 %

C HAaIIOJIHUTECICM U3

69) CriiaBbl MEIM C OJIOBOM, aIFOMHUHHEM, KPEMHHEM, OEpHIIIIHEM HAa3bIBAIOTCS

(1) 6ponzamu
(2) menbxuopamu

(3) 6ab6uTamMu
(4) naryusimu

70) J1;1s1 OBBILICHUS TPOYHOCTH alb(ha+0eTTa TATAHOBBIX CIUIABOB, HX MOJBEPIralOT

(1) rutactrueckoit Aedopmanuu
(2) 3akanke u cTapeHUIO

(3) Hopmanmuzaruu

(4) orxury

71) Ilpy>XHHBI M peCCOPBI H3TOTABIUBAIOT U3 CTAIN
(1) 65
(2) 20
(3) Y12A
(4) P18

72) Cranp Ct4 cn sBiisieTcst
(1) BBICOKOKAUECTBEHHOI



(2) 0c060 BBICOKOKAaYECTBEHHOM
(3) xauecTBeHHOM
(4) cranpio 0OOBIKHOBEHHOTO KayecTBa

73) CocraB cramu 30XH3A
(1) yrnepona - 0,3%, xpoma 10 1,5%, aukens okosio 3%; cTajib aBTOMaTHas
(2) yrnepona - 0,3%, xpoma 10 1,5%, aukens okoso 3%; CTaab BHICOKOKaYeCTBEHHAS
(3) yriepona - 3%, xpoma 10 1,5%, Hukens okosio 3%, asora 10 1,5%
(4) yrnepona - 0,3%, xpoma 10 1,5%, aukens okono 3%, azota 10 1,5%

74) Crans IIX15CT oTHOCHTCS K
(1) mHCTpYMEHTATBHBIM
(2) moaMIUITHUKOBBIM
(3) GpICTpOpEKYIIIUM
(4) mTamMIoBeIM

75) CrijzaBoM Ha OCHOBE aTFOMHHHS SBJISIETCS
(1Al
(2) A995
3 v7A
(4) BpAXK9-4

76) J1y1s1 ©3roTOBIICHUS MOANIMITHUKOB CKOJIBKEHHST MOKHO HCIIOJIB30BaTh
(1) BuHMIUTACT
(2) monmaTHIIEH
(3) ymapompouHbIii OJIUCTHPOIT
(4) propomact-4

77) HanostHUTEIEM B TETHHAKCE SBJISICTCS
(1) x;1omKOBBIE OYECHI
(2) oymara
(3) xmomyarobymaskHasi TKaHb
(4) npeBecHas myka

78) BysikaHU3aTOPBI BBOJIAT B COCTAB PE3UH IS
(1) 3ameaneHust mporecca CTapeHust
(2) obneruenus mporecca nepepaboTKH PE3UHOBOM CMECH
(3) cHIDKEHUS] CTOMMOCTH
(4) bopmupoBaHHs CETYATON CTPYKTYPBI

79) IIporiecc caMOMPOM3BOIBHOIO HEOOPATUMOTO M3MEHEHHUSI CBOWCTB IMOJMMEPA B IPOIIECCE €TI0
XPpaHCHHS WM SKCILTyaTal[ii Ha3bIBACTCS
(1) xoppo3ueit
(2) crapenunem
(3) necrpykuueit
(4) abnsrueit

80) ITpu yBenuuenuu conepxkanus Al203 npounocts CAII
(1) ymensbIraercs
(2) cnauana pacreT, 3aTeM MOHIKACTCS
(3) IIpounocts CAII He 3aBucur ot conepxanus Al203.
(4) yBennuuBaetcs



81) Coneprkanue yriiepo/ia B JIETHPOBAHHBIX MPYKUHHO-PECCOPHBIX CTAJSIX HE MPEBHIIIACT
(2) 0,5%
(2)0,3%
(3 01%
(4) 0,7 %

82) Coneprkanue yriaepoja B ctand Y8
(1) mo mMapke onpeeTUTh HEJb3sI
(2) cocrasmnster okono 0,8%
(3) cocrasmnster okono 0,08 %
(4) cocrasmnster okono 1,5%

83) OCHOBHBIM JICTHPYIOIIUM 3JIEMEHTOM [IAPHKOTIOIIITUITHUKOBBIX CTAJICH SBIISCTCS
(1) mapranen
(2) xpom
(3) Bonmb(hpam
(4) auxens

84) Cranu ¢ copepikaHueM JICTUPYIOIIUX 3JIeMEHTOB MeHee 2,5 % OTHOCSTCS K
(1) BBICOKO JIETUPOBAHHBIM
(2) Hu3KOIErMPOBAHHBIM
(3) nerupoBaHHBIM
(4) ¢ M0KHO JTETUPOBAHHBIM

85) KobanbT BBOIST B COCTAaB TBEPABIX CILIABOB
(1) st OBBILICHHST TBEPIOCTH
(2) B kauecTBE MIACTUYHOMN CBSI3KH
(3) st OBBIICHHS TETTIOCTOMKOCTH
(4) st OBBIMICHKS KAPOCTOMKOCTH

86) IropaTFOMHHBI - 3TO CIUIABbI CUCTEMBbI
(1) Al-Cu-Ni-Fe
(2) Al-Si
(3 Al-Cu-Mg-2Zn
(4) Al - Cu-Mg

87) MenbXuop OTHOCHUTCS K CIIJIaBaM CHCTEMBbI
(2) Cu-Zn
(2) Cu-Ni
(3) Al-Si
(4) Cu-Sn

88) OCHOBHBIMH IIPEHMYIIECTBAMH THTAHOBBIX CIUIABOB SBJISIOTCS
(1) BBICOKAs MIIACTHYHOCTH U XOPOILIasi 00padaThBAEMOCTh PE3aHUEM
(2) BbIcOKas yaenbHasi MPOYHOCTD H KOPPO3UOHHASI CTOHKOCTb
(3) BBICOKHE KapPOCTOWKOCTh M U3HOCOCTOHKOCTh
(4) BBICOKHE IPOYHOCTH U YAAapHAs BI3KOCTh

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



90) Cranp IIX15CT" oTHOCHTCS K
(1) mrraMIoBEIM
(2) 6eIcTpOpEKYIIUM
(3) moaMIUITHUKOBBIM
(4) mHCTpYMEHTATBHBIM

91) CusryMuHBI - 3TO
(1) nmuTelinble CIUIaBBI HA OCHOBE ATFOMHHUS
(2) nepopmupyembIie CriIaBbl Ha OCHOBE ATFOMUHHS
(3) crutaBbI Ha OCHOBE MeJTH, JIETUPOBAHHBIE KPEMHUEM
(4) crutaBbI HAa OCHOBE ME/IH, JIETUPOBAHHBIC OJIOBOM

92) ln1s1 M3roTOBJICHUS HAMMJIBHUKOB 1[€JIECO00Pa3HO MCIOJIb30BaTh CTaNIb
(1) 08k
(2) 651"
3) V12
(4) 45

93) Ipu JerupOBaHUK ATIOMHHHUS €70 3JEKTPOIIPOBOAHOCTD
(1) u3meHsieTCss HEMOHOTOHHO
(2) ymenbIraercs
(3) He u3menseTCs
(4) yBenuuuBaeTcs

94) Hannure OyKBBI «A» B KOHIIE MApKH O3HAYAET, YTO CTalb
(1) aBToMaTHas
(2) comepxwur azot
(3) BBICOKOTIPOUHAS
(4) BbICOKOKAUECTBCHHAS

95) ®opma rpaduTa B BBICOKOIPOYHOM YyTyHE
(1) mnactunuaras
(2) mrapoBuaHas
(3) nenapuTHas
(4) xnmonbeBUIHAS

96) HenocTaTkoM I1acTMacchl Kak KOHCTPYKIIHOHHOTO MaTepHasa sBIsSeTCs
(1) Hu3Kas yaenbHas IPOYHOCTh
(2) cKJIOHHOCTB K MOJ3YYECTH U CTAPECHHIO
(3) BBICOKAs TEIIOMPOBOTHOCTD
(4) cO’KHOCTD U3TOTOBIICHUS W3S

97) CnmaBoM, [UIs KOTOPOTO HCHOJIB3YETCs JINThE IO/ AABJICHUEM, SIBIISCTCS
(1) uyryn
(2) HukeneBbIit cruTaB
(3) crans
(4) amoMHUHMEBBIH CIUIAB

98) TepMOIIIaCTUYHBIE TOJTUMEPBI UMEIOT CTPYKTYPY
(1) pubpumIsIpHYIO
(2) cheponuTHyIO
(3) cetuatyro



(4) nuneiinyr0

99) B uyryne mapku BY 60 yrinepoa HaxoAuTCs B BULIE

100)

101)

102)

103)

104)

(1) uementuTa

(2) mnacturuaToro rpadura
(3) mwapoBuaHOTO TPaduTa
(4) xnonbeBuaHOTO TpaduTa

Mapka natynau, conepsxameid 77 % menn, 2 % xene3a u 1 % amromunus
(D) JTAXK 77-1-2
(2) TA1-K2
(3) TAXK1-2
(4) TAT7

Cpeau HIDKETIEPEYHMCIIEHHBIX CTaJIeH TPYKUHHOM SIBISETCS
(1) 30XI'CA
(2) 60C2A
(3) 15km
(4)vi2

Bynkanuszanus - 310
(1) oxucnuTenbHAS NECTPYKIUS MAKPOMOJICKYJT KaydyKa
(2) B3aumoyieiicTBHE MOHOMEPOB MO (DYHKIMOHAIBHBIM TpyNIaM ¢ oOpa3oBaHHEM
MaKpOMOJIEKYJI MTOJTUMEPa U MOOOYHBIX HU3KOMOJIEKYJISIPHBIX MTPOITYKTOB
(3) peakiyst coemMHEHHST MOJIEKYJI MOHOMEPA B OJIMMEPHYIO 1IeTTh
(4) peakiyst «CIIMBaHKS MAKPOMOJIEKYJD» KaydyKa MMONEPEUHBIMU CBA3SIMH

CAII sBnsercs
(1) aHTUPPUKIIMOHHBIM MaTEpUAIOM Ha OCHOBE MEJIH
(2) mucniepcHO-YIPOYHEHHBIM KOMITO3UITHOHHBIM MaTEPHAIOM Ha OCHOBE aTFOMHHUSI
(3) TepMOpeaKTHBHOM MJIACTMACCOM C MTOPOIIKOBBIM HAITOJIHUTEIEM
(4) aHTUPPUKITMOHHBIM YyTYHOM

Belble 4yryHbI OTJIMYAIOTCS OT CePhIX
(1) HanuureM B CTPYKType XUMHYECKH CBSI3aHHOTO YTJIepo/ia B BUJIE IEMEHTHUTA
(2) peppuTHOIi CTPYKTYpOI
(3) ocHOBBI HaNTMYKEM ayCTEHUTHOU (a3bl
(4) BBICOKOIT TUNIACTUYHOCTBIO U BI3KOCTHIO

Kpurepuu ouenku:

[IponeHT mpaBUIIBHBIX Onenka
OTBETOB Ha BOIIPOCHI TECTA
< 60% O 6amnoB
> 60% , 10 <74 % 3 bamna
> 74% , 10 <87 % 5,5 6aiuioB
> 87 % 8 6amoB
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