MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
benepanbHOTO TOCYAAPCTBEHHOTO OO IPKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET
(HXTU ®T'BOY BO «kKHUTVY»)

. 3eMCcKul
2020 r.

®OHJI OLIEHOYHBIX CPEJCTB
0 JUCIMILIHHE (MOIYJIIO)

b1.b.22 «MartepuanoBeneHue»
(ko ¥ HaUMEHOBAHKE TUCIUIUTHHBI (MOTYJIST))

15.03.02 «TexHonornyecknue Manimabl 1 000DYI0BAHUED
(KO,I[ N HAUMCHOBAHUC HaHpaBJ’IeHHH HOHFOTOBKH/CHCHH&HLHOCTI/I)

O6opynoBanue HedTera3omnepepadoTKH
(mammenoBanue MPOGUIISA/HATIPABICHHOCTH/ CIICIIMATA3AITHH )

bakaiaBp
KBaH UKL

O4YHas, O4HO-3a04YHas
(bopma oOyueHwst)

Hwxraexamck, 2020
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®donj OLIeHOYHBIX cpenicTB no auciumuinde b1.6.22  «MatepuanoBeneHue»

Cocrasurens ®OC

norenT kad. MAXII H.A. CaGanaeB

(momxHOCTB) / V ‘(HOHHI/ICB) (M1.0. damuus)

dOC paccMoTpeH U 0100peH Ha 3aceaanuu kadeapst MAXII
MIPOTOKOJI OT 20.05 2020r.Ne 9

3aBenytomuii kadenpoit ' H.A. CaGanaeB
P (HOZ[HI/IC'L) (®.1.0))

VTBEPX/JIEHO
3am. qupekropa 1o YMP _./’// il H.J. Hukudopona

(momucn) (©.1.0.)

DKCHEPTHI:
PykoBomutens OOII, CabanaeB U.A. 3aB kad. MAXIT HXTHU s
d.1.0,, JIOJIKHOCTh, OpraHu3aus, Homm{.
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I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITANOB UX (popMHUPOBAHUA

Dransl GOpMHUPOBAHHS KOMIIETCHITHH
(yka3atb Bce Tembl u3 PII]T)

Wunexc Conepxanue HanmenoBanue
KOMIICTCHIIUU KOMIIETCHITUHU [— TlaGopaTopHbie KypcoBoii mpoexT OIICHOYHOT'O CPEJICTBA
3aHATHS (pabora)
CIIOCOOHOCTH MCIOJIB30BATh IPHEMBI Tema 1, Pedepar,
OK-9 HIEPBOM MOMOIIH, METO/IbI 3AIUTHI B Tema 2, Tema 2, He nipexycMoTpeHs Cobecenoanue,
YCIIOBUSAX YPE3BbIYAHBIX CUTYAIUIH Tema 5 Tema 5 KOHTpOIIbHA1 paboTa,
JK3aMeH
CIIOCOOHOCTH peliaTh CTaHIapTHBIC
3a1auu poeCcCHOHATBHON
JIEATEIBHOCTH Ha OCHOBE
MH()OPMALIMOHHOM U Keiic-3amaua,
OIIK-1 oubnmorpaduyeckon KyIbTypHl C Tema 3 Tema 3 He npexycMoTpensr SK3AMEH
MPUMEHEHHEM WH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH U C
y4eTOM OCHOBHBIX TpeOOBaHUM
nH(pOPMaIMOHHON OE€30MaCHOCTH;
CITOCOOHOCTH MCIIOJIb30BaTh OCHOBHBIE
3aKOHBI €CTECTBCHHOHAYYHBIX
JTUCIMILTAH B PO ECCHOHATBHON Tectuposanye,
OIIK-2 NEATETLHOCTH, IPUMEHSITh METOIbI Tema 4 Tema 4 He nmpenycmoTpens SK3aMEH
MaTEMAaTHYECKOI0 aHAIN3a U
MOJICTTUPOBAHUS, TEOPETUIECKOTO U
AKCIIEPUMEHTAILHOTO UCCIICI0BAHUS
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Ilepeuens ouenounvix cpeocme no oucyunaune (Mooyo)

Hassaume Komn-Bo Min, 6annos Max, 6anoe
(6azosvtit yposens) (nosvriennstit yposens)
Jlexmun 9 9 9
JlaboparopHbie pabOThI 4 12 12
Pedepatsl 1 3 8
CobecenoBanue 1 3 7
Tecthl 1 3 8
KonrposabHas padora 1 3 8
Keiic-3anaua 1 3 8
DK3aMeH 1 24 40
Hroro 60 100
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IMoxa3zaTesin M KPUTEPHUH OIEHUBAHUS KOMIIETEHIHIA ¢ OMMCaHUeM MIKaJI oneHuBanus (Gpopmupyrorcs B OIl 1o HarpaBiIeHHIO
NOO20MOBKU U 6CMABTAIOMCS 8 PAOOYYIO NPOSPAMMY NOCIE €€ YMBEPHCOCHUS)

YpoBHHU 0CBOCHUS KOMIIETEHIUH

Hupekc Conep:xxanue
KOMICTCHITMM | KOMHIETCHITHH IHoporoseIii IIpoaBUHYTBII IIpeBocxoaHbIN
3HaTh. METOABI ¥ IPUEMBI CaMOITOMOIIIH,
B3aMMOIIOMOIIX U 10BpadeOHoi momonm B YC
IpUPOAHOTO, TCXHOI'CHHOT'O, COIUAJIBHOT'O U Ouooro-
3HaTB. 0COOEHHOCTH Pa3IUUHBIX COLIMAILHOT0 XapaKTepa,; BOIIPOCHI IECMYPIUH,; METOILI
AHTPONOICHHBIX U TCXHOI'CHHBIX TPAHCIIOPTUPOBKHU HOpa)KéHHLIX u 60J'IBHLIX; 3HAThb
3HATh. CYyIIHOCTh Pa3IMYHBIX Ype3BblYANHBIX CUTyalLUil; MEPBI OCHOBBI yX0/1a 38 OOJIbHBIM.
AHTPONOICHHBIX U TCXHOICHHBIX OKa3aHHsA HCpBOﬁ HOBpa‘lC6H0ﬁ YMeTh: UCIIOIL30BATh BCE BHJBI alITCUYCK JIA OKa3aHUA
Ype3BbIYaWHBIX CUTYALUH, MpaBUiia | MOMOIIM JIMIAM, IOCTPAJaBLUIUM OT CaMOITOMOIIH, B3aMOIIOMOIIH U JTOBpaueOHON TTOMOIITH;
OpeAyInpeIKACHUA BO3MOKHbBIX Ppa3JIMIHbIX ‘lpe?;BI:I‘IﬂﬁHLIX YMETH ITOJIB30BATHCA HpOCTeﬁHIPIMH cpeacrsammn
TpaBM, IPYTUX BO3IEHCTBUHN HA CHUTYyalHsX. WHIMBU/YaTbHOM 3all[UTHI; TOJIb30BAThCs TAOCIEHBIMU
CIOCOBHOCTE 3710pPOBBLE YEIIOBEKA IIPU YMeTh: NpUMEHATH MIpaBUIIa CpeACcTBaMU MHAUBUAYAIbHON 3aLIUThI; HAK/IaIbIBaTh
HCIIONB30BATh pHeMpl | BO3MOKHOM UX TPOSBICHHH. IPEAYIPEKICHHS BO3MOMKHBIX NIOBSI3KY HA Pa3IM4YHbIC YYACTKU Teja IPU PAHEHUAX U
HepBOﬁ [TOMOIIIH, YMeTh. CaMOCTOATEIHHO TpaBM, Ipyrux BOSﬂeﬁCTBHﬁ Ha MOBPEKACHUAX, OCYIIECTBIIAATH PA3JIMYHBIC BUIBL
OK-9 METO/IbI 3aIHUTHI B NPUMEHSTH MEPbI OKa3aHuUs IEPBOI | 30POBbHE UEIIOBEKA IIPH BO3MOXKHOM | TPAHCIIOPTUPOBKH MOPAKEHHBIX U OOJILHBIX.
YCIOBHAX ,IlOBpa‘le6HOI>i IIOMOIIIH JIUIaM, X IIPOSIBJICHUH,; CAMOCTOSTEIIBHO BJ'laIleTL: npueMaMy CaMOIIOMOILM: IIpUEMaMHU OKa3aHUsI
‘IpC3BBI‘IaI\/’IHBIX HOCTpalla]iLHI/IM OT PA3JINYHBIX OCYIIECTBJIATH )IOBpa‘Ie6HyIO HOBpa‘Ie6HOﬁ TMOMOIIHU IPH TpaBMaX OKa3bIBATbH NOMOIIb
CI/ITyaHI/Iﬁ YpEe3BbIYaUHbIX CUTyalUAX. IMOMOIIb MOCTpaAaBIINM OT B 04are XMMHU4Y€CKOIro 3apaXeHus, IpueMaM OKa3aHUs
B.ﬂanen,: HaBbIKaMH lIpeBBBI‘IEII\/'IHLIX cmyaunﬁ, IIOMOIIY B 04Yare pajdalMOHHOTO MOPAKCHUS,; IIpUCMaMu
CaMOCTOSTEIbHBIX JEUCTBUH 11O MPOBOAUTH NMEPBUYHBIC MHCTPYKTAKU | OKa3aHHWA ITOMOIINU B OYare 6aKTepI/IOJIOFI/I‘I€CKOFO
OKa3aHUIO JIOBPa4€OHOW TIOMOIIN 110 5TUM BOIIPOCAM. IIOpaKEHUs; NPUEMaMU OKa3aHUs IIOMOILH IIPU
nocTpagaBIIuM OT ‘IpeSBBI‘IafIHBIX B.]'laIIETb: npueMaMu OKa3aHUsA OTPABJICHUAX, IIPUEMAMU UCIIOJIb30BAHM S HpOCTeﬁmHX n
CUTYaLIUH. JTIOBpaueOHON MEIUIIMHCKON MOMOIIM | TaOeIbHBIX HHAWBUIYAIbHBIX CPE/ICTB 3aIUTH OPraHOB
IIPpHU HEOTJIOKHBIX U SKCTPEMAJIbHBIX JbIXaHUs U KOXH B qC, InpueMaMu OKa3aHUusA HepBOﬁ
COCTOSIHUSAX. ITOMOIIM TIPH YIIHOax ¥ BHIBUXaX; IpHEMaMH EepBOi
TIOMOIIH TP OTMOPOKCHUAX, O6MOpOK€, Oopa)XKCHUU
QJICKTPUYCCKUM TOKOM, IIPH TEIIJIOBOM M COJTHEYHBIX
yZaapax, [pueMaMy IIOMOILH yTONAKLIEMY.
CIOCOOHOCTH penIaTth | 3HATH. B LIEJIOM OCHOBBI CHCTEMBI 3HATh. OCHOBBI CCTEMBI 3HaTh: CyIIHOCTh U 3HAUCHNE HHPOPMAIUU U
OIK-1 CTaHJapTHBIE 33/1a4l | HHQOPMAIIOHHOH 1 WHPOPMAIMOHHON 1 MH()OPMAMOHHBIX TPOIIECCOB B Pa3BUTHH COBPEMEHHOTO

npo¢eCCHOHATHHOM
JACATCIBbHOCTHU Ha

O6ubmorpadu4ecKuii KyJIbTyphl.
YMeTh: B LIEJIOM YCIIEUIHO,

Ooubmorpaduieckuit KyJibTyphbl.
YMeThb: IpUMEHATD

MH(OPMALIMOHHOTO 00I1IeCTBa.
YMeTh: 00pabaThIBaTh M aHAIM3UPOBATh HH(OPMAIIHIO,
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OCHOBE
WH(POPMALMOHHON 1
oubmuorpaduaeckoi
KYJBTYPHI C
MIPUMEHEHUEM
nH(popManOHHO-
KOMMYHHUKAITTOHHBIX
TEXHOJIOTUH U C
Y4eTOM OCHOBHBIX

MIPUMEHSATh HHPOPMAIIMOHHO-
KOMMYHHKAIIOHHBIE TEXHOJIOI'UHU U
C y4eTOM OCHOBHBIX TpeOOBaHUI
MHPOPMAIMOHHON 0€30MacHOCTH.
Biagers: o Gosnblieit yactu
CaMOCTOSATEIIFHO HaBBIKaMU
peLIeHus CTaHapPTHBIX 33134
npoheCcCHOHANTBHOM AESATEIbHOCTH
Ha OCHOBE MH(OPMAIIMOHHOW U

HH(POPMALINOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH, B
TOM YHCIIE, ¥ C YIETOM OCHOBHBIX
TpeboBaHNiT HHPOPMAMOHHOH
6€301acHOCTH.

BiageTh: HaBBIKAMH PELICHUS
CTaHAAPTHBIX 33/1a4
podeCcCHOHANBHOMN JIESITENEHOCTH
Ha OCHOBE MH()OPMAIIOHHOHN U

COJICPIKAIIYIOCS B Pa3IMUHBIX HH()OPMAITMOHHBIX
HCTOYHMKAX, B TOM YHCIIEe U ONOIHOrpadMuecKux.
BaageTs: OCHOBHBIMU METOAaMH 00pabOTKH
nHpOpMAaNKH, HaBBIKaMH pabOTHI CO BCEMH KJIaCCaMH
MPOrpaMMHOT0 00ecneyeHus], MpeAHa3HaYeHHOTO JUIs
00paboTky HHPOPMAITUH.

TpeboBaHuU oubnmnorpadudeckoit KyabTypHI. OoubnrorpaduIecKoil KyIbTYPHI.
HHPOPMANOHHOM
0€301aCHOCTH,
3HAaTh. OCHOBHBIE 3aKOHBI .
3HaTh: IPHEMBI U CIIOCOOBI TPAMOTHOTO HCIIOJIB30BAHUS
€CTECTBCHHOHAYYHBIX JHUCITUTLIUH,
OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX JUCIUILIUH,
. METOIBI MATEMATUYECKOIO aHAIN3a U
3HATHL. OCHOBHBIE 3aKOHEI METO/IOB MATEMATHYECKOT'0 aHAIM3a U MOJICITUPOBAHHS,
MOJICIUPOBAHHUSI, TCOPETUUCCKOTO U
CIIOCOBHOCTD €CTECTBEHHOHAYYHBIX U TEOPETHYCCKOTO M IKCIICPUMEHTAIIBHOTO UCCIICIOBAHS B
9KCIIEPUMEHTAILHOTO UCCIICIOBAHHS. . N
HCIIOJIB30BaTh MATEMAaTHICCKUX JUCHUILINH. . CBOCH PO ECCUOHATBHOM IEATETHHOCTH.
. YMeTh: UCTIONB30BaTh MPUEMBI U )
OCHOBHBIE 3aKOHBI YMeTh: UCII0JIE30BATH OCHOBHEIE . YMeTh: IPUMCHSTH COBPEMECHHBIC 3HAHHS OCHOBHBIX
3aKOHBI €CTECTBEHHOHAYYHBIX U 3aKOHOB €CTECTBEHHOHAYYHBIX JUCHUIIINH B
ceTeeTbenTOTAY b MaTeMaTHYECKUX uncuznnnﬂ CCTCCTBCHHOHAYHHDBIX H poheCCHOHATILHON uea}TIeﬂbﬂofm : alMOHAILHO
S IIPUMEHUTEIBHO K peaabHBIM MATCMATHHICCKUX 3AKOHOB JUTA I/IIC)HOJIBSOBaTL METOIBI MaTeMaTI/I‘{E;(f)KOI‘O aHauu3a u
npo(beccHoHAML Ol npoueccaM s eI;)J_IeHI/IH PAaMOTHOTO HCIIONL30BAHUA B MOJIETHPOBAHUS, TEOPETUYECKOIO U
OIIK-2 ACATCILHOCTH, P » AT P MPOEKTHPOBAHUH JHEPTO- U P » Teop
IPUMEHSATD METOJBI poQeCCHOHATBHBIX POOIIEM. 9KCIEPUMEHTAILHOTO UCCIICIOBAHHUS JIJIsI
P Biagern: ocHOBaMU HaBLIKOB pecypeocheperaiommx npoueccax MIPOEKTUPOBAHHUS DHEPIO- U PECYPCOCOEPETAIOIIHNX
e RecKore II I/IMeHeI.-II/I}I €CTECTBEHHOHAYYHBIX XMMHYECKOH TEXHONOTHH, HPOMLIIIIIJ)'ISHHLIX I oieccosr') e}g:an, TBI()) YecKUe 3a1a4u
aramsa 3311)K0H0B JUUISL MOJIEIIN OBaHI/Iﬂy HeTeXuMHMH U GHOTEXHONOTHH. HI; OCHOBE I/ICCHC,Z[OI;aTeHLCK;/Ig TGXHOHOFIEFI c
wose TIPS TEOPETUYECKOTO U b ' Baiazers: npuemami u MeTo1amu 3JIEMEHTaMH MOJICIUPOBAHUS IIPOLIECCOB
Teopeleerore ¥ 3KCE€ MMEHTAJILHOTO TPUMCHCHMA CCTCCTBEHHOHAYHHRIX BiaaeTs: B IOJIHOM 11\)4e e, Il MchaMn u n;eToz[aMn
SKCIICPUMEHTAJIBHOT'O p 3aKOHOB IS MOZCTHUPOBAHNS, ) pe, Tp
MICCIICI0BAHNS HCCIIeI0BAHMS TIPOLIECCOB B MPUMEHEHHS] €CTECTBCHHOHAYYHBIX 3aKOHOB IS

npoQeCCUOHATIBHOM e TETbHOCTH.

TEOPETHYECKOTO U
9KCIIEPUMEHTAILHOTO UCCIICJOBAHHMS
MPOIECCOB B TPOPECCHOHATBHOMN
JIeSITEIbHOCTH.

MOJICJTUPOBAHHMS, TEOPETHUECKOTO U
OKCITEPUMEHTATIBEHOTO UCCIIEIOBAHMS MTPOIECCOB B
poheCCHOHATIBHOMN AEATSILHOCTH.
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I kaja oueHNBaHUA

Hudposoe
BbIpa:KeHue

BbipaxeHue B
0asnax:

CioBecHoe
BhIpaskeHHe

Kpurtepun oueHKH HHIMKATOPOB J0CTHKeHHsl NPH (hopMe KOHTPOJIS:

IK3aMEH

87 - 100

OTIn4HO

OrneHka «OTIIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COIEepKaHWe Kypca OCBOEHO IONHOCTHIO,
0e3 mpoOernoB; HuCYEpHbBIBAIONIE, MOCIEAOBATENIFHO, YETKO W JIOTMYECKH CTPOWHO H3JIaraeT Marepual,
CBOOOZHO CHpaBiseTcsl ¢ 3aJadyaMH, BONPOCAMH W JIPYTMMHU BUAaMHU MPUMEHEHUS 3HaHHM; HCIONB3yeT B
OTBETE JOIMOJHUTEIbHBI MaTepuall BCE MPEAYCMOTPEHHBIE MPOTPaMMOIl 3a/1aHUs BBINOJIHEHBI, KAYECTBO MX
BBITIOJTHEHUSI OIICHEHO YUCIIOM OaiuioB, OJIM3KHUM K MAaKCHUMAaJbHOMY; aHAJU3UPYET MOIYUYCHHBIE PE3yJIbTaThI;
MIPOSIBIISIET CAMOCTOSITEIbHOCTh IPY BBINOJIHEHUH 3aaHUN

74 - 86

Xopoo

OrneHka «XOpPOIIO» BBICTABISETCS CTYIEHTY, €CIH TEOPETHYECKOE COJEepKaHHe Kypca OCBOEHO ITOJHOCTHIO,
HEOO0XOMMBIE TIPAKTUYCCKIE KOMIIETCHIIMA B OCHOBHOM C(DOPMHPOBAHEI, BCE MPEyCMOTPEHHBIC MTPOrPaMMOi
o0ydeHus1 yueOHbIC 3aJJaHUS BBIMOJHEHBI, KAUECTBO MX BBIMOJHECHUS JOCTATOYHO BbICOKOE. CTYIIEHT TBEpIO
3HaeT MaTepuai, TPaMOTHO H TI0 CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60 - 73

Y noBneTsopu
TEJILHO

O1eHKa «yJOBJIETBOPUTEIBHO» BBICTABIIACTCA CTYIEHTY, €CIIM TEOPETHUYECKOE COAEPIKaHHE Kypca OCBOEHO
YaCTUYHO, HO MPOOEJBl He HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBLIIMHCTBO MPEAyCMOTPEHHBIX MPOrpaMMOil
3aJJaHUi BBHIMOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, IIPH OTBETE Ha MOCTABJICHHBINH BOMPOC CTYACHT JAOMYCKaeT
HETOYHOCTH, HEJOCTaTOYHO MpaBWIbHBIE (OPMYIHUPOBKH, HAONIOMAIOTCS HAPYUICHHUA JIOTHYECKOU
[IOCJIEIOBATENBHOCTH B U3JIOKEHUH IPOTPAMMHOIO MaTEPHUAIIA.

Huxe 60

Heynosnerso
PUTEIBHO

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIM OH HE 3HAeT 3HAYUTEeNbHOW dYacTu
MPOrPaMMHOI0 MaTepuaia, JOIMYyCKaeT CYIIECTBEHHbIE OIIHMOKM, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSIMH
BBIMOJIHSIET MPAaKTHUECKHUE pabOThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIICTEHIMH He C(HOPMHUPOBAHHI,
OOJIBIIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMoil 00y4YeHHs y4eOHBIX 3aJaHWi HE BBHIIOJHEHO, KAaueCTBO WX
BBINOJIHCHUS OLIEHEHO YMCIIOM 0ayioB, OJIM3KMM K MUHHUMAJIBHOMY
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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

Hanpasnenue noarorosku_15.03.02 «TexHoaornuyeckne MalivHbl 1 000pYIOBAaHUE

(k00 u Haumenosanue)

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

Cemectp 3
YTBEPXIAIO

3aB. kadeapoii 4 N.A. Cabanaen

« 29 » Mast 2020 .

3agaHud K DK3aMEeHAIMOHHBLIM OMJIeTaM

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

2. JleexThl KpUCTAIITNYECKOTO CTPOSHUSI.

3. SIBnenue nonuMophusMa, aHu30TPOIIHH.

4. Kpucramnuzanus. CTpoeHHe METAJUIMYECKOTO CIUTKA. JIeHIpHUTHI.

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

6. Bo3Bpar, pexpucrammsanus. X0oJI0aHas U ropsdas aedopmanusi.

7. OBTEKTHKA, (a3a, TBepaas dasa.

8. [IpaBuso ¢a3 u OTpe3KOB.

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

10. JIukBuyC, COMUIYC.

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

12. IleMEeHTHUT NIEPBUYHBIN, BTOPUYHBIH, TPETHYHBIH.

13. [Ipespanienus, NPOUCXOAAIINE TIPH TeMmepaTypax: 727°C,1147°C, 1499°C.

14. TlpeBpaieHus, MPOUCXOAAIINE MPU HArpeBe 0 Acl, Ac3, Acr.

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

17. TlpeBparteHus, MPOUCXOAANINE MEKIY THHUSIMH Aci U Ac3, Ac1 U Acr.

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

20. OTIYMTeNbHBIA PU3HAK CEPBIX, KOBKUX, BRICOKOMPOYHBIX YyTryHOB. CTpyKTypa. MapKupoBKa.
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21. Tlepnut, copOuT, TpoocTut. OTINYHE.

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

23. Bunpl oTxMra, 3akaiku, otTmycka. TexHosorus nposeieHus, HazHaueHue. CTpyKTypa,
o0pa3yromiasicst ocye TUX BUIOB 0OPaOOTKH.

24. Huzkuii, cpennuii, Bbicokuit otmyck. Haznauenue. Ctpykrypa. s Kakux cTayei, netanei
MPUMEHSIOT.

25. 3aKkanTuBaeMOCTh, IPOKATUBAEMOCTD.

26. Kputnyeckas TemnepaTypa 3aKaliku.

27. Be16op TemniepaTyphl 3aKaJIKH JJIs1 JOIBTEKTOMIHOM, YBTEKTOUTHOM M 3a9BTEKTOUTHOMN CTAIIH.
28. BiusHue neperpesa, HEOTpeBa MpH 3aKajlKke Ha CTPYKTYPY U CBOMCTBA CTaleH.

29. ViydiieHue cTai.

30. HaznaueHue o6paboOTKH XOJI0J0M 3a9BTEKTOMIHOM CTaJIM MOCIIE 3aKaJIKH.

31. CrapeHue UCKYCCTBEHHOE U €CTECTBEHHOE.

32. Xumuko — tepmuueckas 00padotka (XTO). Bunst XTO. LlemenTanusi, a30TUpOBaHUE.

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

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

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

35. XKapocroiikue, xaponpoyHble, KOPPO3HOHHOCTOUKHE CTAJIH.

36. Packucnenune cranu. Knaccugukanus cranei mo paCKUCICHHUIO.

37. YMeTb HanucaTh ¥ paciiugpoBaTh MapKy CTaJH.

38. Knnaccuduxanus craneit mo kauecTBy, XMMHUECKOMY COCTAaBY.

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

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

41. Teepasie criiaBbl. MapKuUpOBKa.

42. UHcTpyMeHTallbHble CTalu. MapKupoBKa.

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

44. BbICOKONPOYHBIE AITFOMUHUEBBIE CIIIABBI.

45. TInactmaccel. Knaccudukanus o cTpykType.

46. TepMOIIIaCTUYHBIE, TEPMOPEAKTUBHBIE TIOJIMMEPHI.

47. Cocras niactmacc. HazHaueHne KOMIIOHEHTOB.

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

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

52. MeTaibl BBICOKOM MTPOBOAMMOCTH.

53. CBepXIIpOBOIHUKH, TPHOIPOBOTHUKH.

54. KoHTaKTHbBIE MaTepHaIbI.

55. CriaBbl ¢ MOBBIIIIEHHBIM AJIEKTPOCOMTPOTHBIICHUEM.

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

Kputepuu oueHku mo auciuiinHe B 6ajajiax
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CTYI[CHT AOITYCKACTCA K 3K3aMCHY IO JUCHUILIIMHC B CJIy4aC BBIIIOJIHCHHUA UM
yqe6H0r0 IUIaHa 1O AWCLMUINUIMHE. BBINOJHCHUSA H 3al0UThI J'Ia60paTOpHI)IX pa60T,
BBIINNIOJIHCHUSI TCCTOBBIX 3aI[aHI/II\/JI, BBIITOJIHCHU A KOHTpOHBHOfI pa6OTI)I. B ClIy4dac

HaIU4us  y4eOHOMI
COOTBETCTBYIOIIINE

3aJOJDKEHHOCTH WM
3aHATHS. B (popMe,

MIPEIOKEHHON

IIPOITYCKOB

IPE/ICTaBIICHHON B paboyeil mporpaMMe TUCIUTIITUHBI.

OueHnBaHue CTYIEHTA HA IK3aMeHe

Ha »k3ameHe cTyAeHTy mpejuiaraercs OWJIET, COCTOSIIIUN U3 JIBYX
TEOpEeTUYECKNX BOMPOCOB. [locme oTBeTa Ha KaXXIbIil BOMPOC CTYJAEHTY MOTYT
OBITh 3aJlaHbl JIOTIOJHUTEIBHBIC YTOUHSIONINE BOIPOCH], TPEOYIOIINE KPATKOTO
oTBeTa. JlOMoJHUTEIbHBIE BOMPOCH], KaK MPaBUJIO, 3aJAal0TCS MPU HEMOJHOM
OTBETE W HYXHBI JJIs1 60J1€e aIeKBATHOTO OIICHUBAHUS 3HAHHM.

UtoroBas arrecranus Ha 3k3aMeHe — makcumyM 40 GaioB. Mrorosas
aTTecTallys Ha dK3aMeHe HauuHaeTcs ¢ 24 6aioB (CTYISHTBHI MOTYT HaOpaTh Ha
sk3ameHe 24 —40 OamwioB). CTy[CHT, MOJyYMBIIMA Ha SK3aMeHE MeHee 24
OaJI7I0B, CYUTAETCS HE CAABIINM MPEIMET - BHE 3aBUCHMOCTH OT CYMMBI OQJIJIOB.

Bun MuHnManpHOE KOIMYeCcTBO 0auioB | MakcuManbHOE KOJIMYECTBO OATIIOB
3aJlaHusl | U KpUTEPUU MUHUMAJIbHOM OLIEHKH | W KpUTEPUH MAKCUMAaJIbHON OLIEHKU
12 GanoB 20 6annos
[IpencraBnen ocHoBHOM Matepuan | [IodHO packpbITO coaepxKaHue
TEOPETUYECKOTo OusieTa. 3anucalbl | TEOPETUUYECKOro Borpoca. [laHbl
OTIpeJIeNIeHNs U 3aKOHbI. IMEIoTCsl | yeTkue onpeeeHus,
IlepBriii | gekoropsie omubKH B c(hopMyITUPOBAaHBl OCHOBHBIE
BOIIPOC dopmynupoBkax. C mOMOLIbIO 3aBUCHMOCTH U CIEICTBUS U3 HUX.
npernojaBaTest JaHbl OTBETHI HA [TpuBeaeHbI NOSICHSIOUINE IPUMEPHI.
JOTIOJTHUTEJIbHBIE YTOUHSIOIINE Cnenanbl BIBO/BIL. JlaHBI OTBETHI Ha
BOIPOCHI 110 MaTepualy Ouiera. BCE JIOTOJIHUTEIbHBIE BOIIPOCHI 1O
MaTepuany Ouiera.
12 GamoB 20 6annos
[IpencraBnen ocHoBHOM Matepuan | [IodHO packpsITO coaepxkaHue
TEOPETHUYECKOTO OmieTa. 3anucansl | Bompoca. J[aHbl yeTkue
Bropoii | OMPE/IETEHUS 1 3aKOHBI. Nmerotest | onpenenenusi, chopmMyIupoBaHbI
BOTIPOC HEKOTOpbIE OINOKU B 3aKOHBI U CIIEACTBUS U3 HUX.
dopmynupoBkax. C moOMOLIbIO [TpuBeaeHbI NOSICHSIOUINE IPUMEPBI.
npernojaBaTest JaHbl OTBETHI HA Cnenanbl BbIBOJIbI. JlaHbBI OTBETHI Ha
JOTIOJTHUTEIIbHBIE YTOUHSIOIINE BCE JOTIOJIHUTEIIbHBIE BOIIPOCHI 110
BOIPOCHI 110 MaTepualy Ouiera. MaTtepuany Ouiera.

CTYJIEHT OTpabaTbIBaeT
IperoaaBaTenemM

)51

20



IlepeyeHb U KpaTKasi XapaKTepPUCTUKA OLIEHOYHBIX CPE/ICTB

CUTYaIMIO0, HEOOXOAUMYIO JIs
pElIeHus JTaHHOU MTPOOJIEMBI.

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

Kenc-3agaun

Pedepar

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

Tembl
pedeparon

CoOecenoBanue

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

Bonpocel no
Temam/pazenam
JUCLUIIINHBI

Tect

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

®dona TecTOBBIX
3aJITaHUH

21



MuHucTepCTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit @enepauuu
HikHeKaMCKUH XUMHKO-TEXHOJIOTHUECKHI UHCTUTYT ((rtran)
(enepanbHOro ToCy1apCTBEHHOTO OI0IKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIETr0 00Opa30BaHUs
«KazaHckuil HalMOHAJIbHBIN UCCIIEI0BATENHCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHWYECKUU

Kagheopa__Manuu v annapatoB XUMHUYECKHUX IPOU3BOJICTB

Hanpasnenue noarorosku_15.03.02 «TexHoaornueckne MalivHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

IMpoduns/mporpamma; _ «O60opyaoBanue HedTerazomnepepadoTKm»
(raumenosanue)

Cemectp 3

3agaHus K KOHTPOJIbHOM padoTe mo TeMe 2. «CTpoeHUEe U CBOWCTBA METAJJIOB H
CILUIABOB»

Bapuant 1. Onpegenure TemiepaTypbl NMpEBpalleHUN CIJlaBa CHUCTEMbl ME/b-
HUKEJIb!

BapuanT 1) 5% Ni, 95% Cu;

Bapuant 2) 40% Ni, 60% Cu.

Jlnist 3TO# 11enu BeIYepTHTE B Maciitade quarpammy cocrostaust Cu-Ni, moctpoiite
KpUBbIE OXJaxaeHus cruiaBa. OOBICHUTH X0/ MOJYYEHHBIX KPUBBIX U YKKHUTE, KaKue
MPOLIECChl, MPOUCXOASAIIME B OTHUX CIUIABAX, XapaKTEPU3YIOT OTAEIbHBIE YYaCTKU
KpuBbIX. OnpeienuTe TeMIepaTyphl MIaBJIeHUs CIUIaBa.

Bapunantr 2. ANIOMUHEBOKPEMHHUCTBIE CIUIABBl  OMPEJCICHHOTO  COCTaBa,
Ha3bIBAEMbIE CHUJIyMHUHAaMH, HMMEIOT XOpOIIME JUTEHHbIE cBoWcTBa. WM3-3a manoi
IUIOTHOCTH M yJIOBJIETBOPUTENIBHBIX MEXaHUYECKUX CBOMCTB OHM IIMPOKO MCIOJb3YIOTCS
B IPOMBIIUIEHHOCTH JJIsi Pa3HOOOpa3HbIX JUTHIX Jerane. Ha ocHoBaHuM aHamu3za
auarpammbl coctosiaus Al-Si paccMoTpurTe mporiecchl MpeBpalieHuid B CIJIaBax ¢

BapuanT 1) 5% Si;

BapuaHT 2) 20% S.

Jlnist 9TOM 1eNH BhIYEpTUTE B Maciitabe nuarpamMmy coctosiHust Al-Si, moctpoiite
KpUBBIE OXJIAJKJICHHUS CILIaBa.

Bapuant 3. Bo MHOTrHE THUTaHOBBIE CIUIaBbl BBOJISAT MapraHell IJsl YJIy4IICHUs
MEXaHHYECKHX CBOWMCTB, 0COOCHHO ropsiuei ractuuHocTH (kKoBkocTH). Ha ocHOBaHWU
auarpaMmbl coctosHus Ti — MnN onpepenuTe TeMIeparypsl IPEBpAILCHUS CILIABA!

BapuanT 1) 20% Mn, 80% Ti;

Bapuant 2) 23% Mn, 77% Ti.

J171st 5TOM 1LIeJIM BBIYCPTUTE B MaciuTade quarpammy coctosHus Ti-Mn, moctpoiite
KpHUBBIE OXJIaXJeHUs ciutaBa. OOBSICHUTE XOJ MOJyUYEHHBIX KPUBBIX U YKAXKHUTE, KaKUe
IPOLECChl, TPOUCXOJAIIME B H3TUX CIUIABAaX, XapaKTEpU3YIOT OTIENbHBIE YYacTKU
KpuBbIX. OnpenenuTe TeMrepaTyphbl MJIaBJIeHUs CIUIaBa.
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Bapuant 4. JI51s poBONOKH | JICHTHI, CITyKaIleH JIEMEHTaMH COMTPOTHBIICHUS BO
MHOTHX HarpeBaTejbHBIX MpHOOpax U Iedax, UCHOJb3YIOT CIUIaBbl CHCTEMbl HUKEIb —
xpoM (HHXpoM), pabouasi Temreparypa kortopsix MmeHee 1200°C. JlerupoBaHue XpoMoM
o0ecrieunBaeT BBICOKOE JJIEKTPOCONPOTHBICHHE M JKApOCTOWKOCTh. Ha ocHOBaHHH
auarpammbl coctosiaust Cr-Ni onpenenure ¢a3oBbiii cocras cruiaBa ¢ 30% aukens u 70%
xpoma ripu 1500°C u xonmdecTBeHHOE cooTHOMeHue ¢a3 mpu 800°C.

Bapuant 5. Bo MHOrue TUTaHOBBIE CIUIaBbl BBOJST MapraHell Ijsl YJIy4IleHUS
MEXaHUYECKHX CBOMCTB, OCOOCHHO ropsiued ruiacTuuHocTH (koBKOcTH). Ha ocHOBaHMH
auarpammbl Ti-Mn onpenenute dazoBsiii coctas ciuaBa ¢ 2% mapranna u 98% turana
npu 600°C u konumuecTBeHHOE cooTHoIeHue a3 mpu 400°C.

Bapunaatr 6. ANIOMHHHEBOKPEMHHCTBIE CIUIaBBl OIPENEICHHOTO COCTaBa,
Ha3bIBAEMbIE€ CUJIyMHUHAaMH, HMMEIOT XOpOIIME JUTEHHbIE cBoWcTBa. WM3-3a manoi
TUIOTHOCTH ¥ yJIOBJICTBOPUTEIILHBIX MEXaHHMYECKUX CBOHMCTB OHH ITUPOKO MCIIONB3YIOTCS
B IPOMBIIUIEHHOCTH JJIs1 pa3HOOOpPAa3HBIX JHUTHIX Aeraieil. Ha ocHoBaHMM amMarpaMMel
cocrostaus Al-Si onpenenute da3ossbiii coctar ciutasa ¢ 40% Si u 60% Al npu 300°C u
KoJu4decTBeHHOe cooTHomeHue (a3 mpu 700°C.

Bapuant 7

1. C mnoMompl JguarpaMMbl COCTOSIHHS — JKEJI€30-IIEMEHTUT  OIPEEIIUTE
KpUTHYECKUE TOUKU Ac1, Acs aiist ctaneir conepxkanuem yriepoaa 0,30% u 1%.

2. Boruncnure BpeMEHHOE COMPOTUBIICHHE 00paslia U3 MEAHOTO CIUIaBa, €CIU €ro
TBepaocTh pasHa 105 HB.

Bapuant 8

1. BeiueptuTe auarpaMMy H30TEPMHUYECKOTO TPEBpAIICHUS ayCTEHUTA IS
IBTEKTOUHON CTaJld, HAHECUTE Ha HEe KPUBYIO pPEXKHMa M30TEPMUYECKOW 00pabOTKH ¢
BbIIepkKOM mpu TemmepaType 650-680°C. VkaxkurTe, Kak 3TOT pEXHUM Ha3bIBaeTCH,
OTHIIIUTE CYITHOCTh MPEBPAIICHUN U TIOTy9aeMyIO CTPYKTYPY.

2. Beruncnure BpeMEHHOE COMPOTUBIICHHE 00pasiia U3 MEAHOTO CIUIaBa, €CIIU €ro
TBep0CTh paBHa 135 HB.

Bapuant 9
1. C mnomompl aUarpaMMbl COCTOSHHS  JKEJI€30-IIEMEHTUT OIPEACIIUTE
KpUTHYECKUE TOUKU Ac1, Acs AJist cTaneir coaepxkanuem yriepona 0,35% u 1,1%.
2. Berunciante BpeMEHHOE COMPOTHRICHHE 00pa3iia U3 MEIHOTO CIIaBa, €CIU €ro
TBEepAOCTh paBHa 142 HB.

Bapmuant 10
1. Beriueptute auarpaMMy H30TEPMHUYECKOTO TPEBpANICHUS ayCTEHUTA IS
ABTEKTOMTHOW CTallM, HAHECUTE Ha HEe KPHUBYIO PEKMMa M30TEPMHUECKON 00pabOTKH C
BbIIepkKO# mipu Temrieparype 620°C. YkaxkuTe, Kak 3TOT PEKUM HA3bIBACTCS, OMUIIINUTE
CYIIHOCTH MPEBPAIICHHSI U TTOTyIaeMYI0 CTPYKTYPY .
2. Berurcnure BpeMEHHOE COMPOTUBIICHHE 00pasiia U3 MEIHOTO CIUIaBa, €CIU ero
TBEpJIOCTh paBHa 155 HB.
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Bapuant 11
1. C mnomompl JAWarpaMMbl COCTOSIHMSL KEJIC30-I[EMEHTUT  OIPEACIIUTE
KPUTHYECKUE TOUKU Aci, Acs 1iis ctaneir coxaepxkanuem yriepona 0,4% u 0,95%.
2. BorurcinuTe BpeMEHHOE COIPOTUBIICHHE 00pasiia U3 MEAHOIO CILIaBa, €CIIU €ro
TBepOoCTh paBHa 160 HB.

BapuanTt 12
1. Beiueptute auarpaMMy H30TEPMUYECKOTO NPEBpALEHUS ayCTEHUTa s

9BTEKTOUJHOW CTaji, HAHECUTE HAa HEe KPUBYIO pEKHMMa H30TEPMHUECKON 00paboTKH,
oOecnieunBatonieil momyuenue tBepaoctn 150 HB. Vkaxure kak 3TOT pexuM
HA3bIBAETCS, OINUIIUTE CYUIHOCTh MPEBPAILEHUNA U CTPYKTYpy T[OCJHE IOJHOIO
OXJIAXACHUS.

2. Boruncnure BpeMEHHOE CONPOTUBIICHHE 00paslia U3 MEAHOIO CIUIaBa, €CIIU €ro
TBepAOCTh paBHa 115 HB.

BapwuanT 13
1. C mnomompl JAWarpaMMbl COCTOSIHHSI  JKEJIE30-I[EMEHTUT  OIpPEACIIUTE
KPUTHYECKUE TOUKU Ac1, Ac3 s cTanei coxepkanuem yriepona 0,45% u 1,2%.
2. Beruncianre BpeMEeHHOE CONMPOTHRIICHHE 00pa3iia U3 MEIHOTO CILIaBa, €Ciu ero
TBepAOCTh paBHa 125 HB.

Bapuant 14
1. BeiueptuTe auarpaMMy H30TEPMUYECKOTO NPEBpAILEHUS ayCTEHUTA st

HBTEKTOMTHOW CTajd, HAHECHTE HAa HEe KPUBYIO PEKHMMa M30TEPMHUECKON 00paboTKH,
oOecrieunBaromiedi monydenue teepaoctu 250 HB. Vkaxute, Kak 3TOT pPEKUM
HA3bIBAETCS, OIUIIUTE CYUIHOCTh TMPEBPAIIEHUH U CTPYKTYpy TMOCJHE IOJHOIO
OXJIQXKICHUSI.

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

Bapuant 15. Onpenenure temnepaTypbl IPEBpPAILEHUI CIIaBa CUCTEMBI ME/b-
HUKEJIb!

BapuanT 1) 5% Ni, 95% Cu;

BapuanTt 2) 40% Ni, 60% Cu.

J171s 9TOM 1e7M BhIUuepTUTE B MacmTade quarpammy coctosiHust Cu-Ni, moctpoiite
KpUBbIE OXJaxaeHus cruiaBa. OOBACHUTH XOJ MOJYUYEHHBIX KPUBBIX U YKaKHUTE, Kakue
IPOLECCHl, NPOUCXOJAIIME B H3TUX CIUIABAaX, XapaKTEPU3YIOT OTIENIbHBIE YYacTKU
KpuBbIX. OmpeenuTe TeMrnepaTyphbl MJIaBJIEHUS CIUIaBa.

Bapuant 16. AJIIOMMHEBOKPEMHMCTBIE CIUIaBBI  OIIPEJIEJIEHHOTO  COCTaBa,
Ha3bIBACMbI€ CUJIyMHUHAaMHM, HMMEIOT XOpOIIME JMUTEHHblE cBoWcTBa. M3-3a manou
IUIOTHOCTH U yAOBJIETBOPUTEIBHBIX MEXaHUYECKUX CBOMCTB OHM IIMPOKO MCHOJIB3YKOTCS
B IPOMBIIUIEHHOCTH JJIsi pa3HOOOpa3HbIX JHUTHIX Jeraneil. Ha ocHoBanuu aHnanuza
auarpammbl coctosiaus Al-Si paccmoTpuTe mporiecehl MpeBpalieHnid B CIijIaBax ¢

Bapuant 1) 5% Si;

Bapuant 2) 20% S.

JInst 9TO# 1enu BeIYEpPTUTE B MacmiTabe nuarpammy coctosiHus Al-Si, moctpoiite
KPUBBIC OXJIKJCHHUS CILIaBa.
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Bapuant 17. Bo MHOruMe TUTaHOBBIE CIUIaBBl BBOJST MapraHel JUisl yJIy4IleHUs
MEXaHUYECKHX CBOMCTB, OCOOCHHO ropsivel TiacTHuHOCTH (KoBKOCTH). Ha ocHOBaHMH
JMarpamMMbl cocTosiHus 11— Mn ompenenute Temreparypsl IpeBpaieHHs CIIaBa;

BapuanT 1) 20% Mn, 80% Ti;

Bapuant 2) 23% Mn, 77% Ti.

JIiist TO¥ 1eH BRIYEPTUTE B MaclITabe quarpamMmmy cocrostaust Ti-Mn, moctpoiite
KpUBbIE OXJaXJeHus cruiaBa. OObACHUTE XOJ MOJYUYEHHBIX KPUBBIX U YKa)KHUTE, Kakue
MPOLIECCH, NPOUCXOASAIIME B OTHUX CIUIABAX, XapaKTEPU3YIOT OTAENIbHBIE YYaCTKU
KpuBbIX. OIpeienuTe TeMnepaTyphbl IIaBJIEHUS CIUIaBa.

Bapuant 18. [[ist mpoBOJIOKU W JICHTHI, CITy)Kalled 3JIEMEHTaAMHU COMPOTHBIICHUS
BO MHOTHMX HarpeBaTeJIbHbIX MPUOOpax M meyax, UCHOJb3YIOT CIUIaBbl CHCTEMbl HUKEIb —
xpoM (HEXpoMm), pabodast Temreparypa kortopsix MmeHee 1200°C. JlerupoBaHue XpoMoM
o0ecrieunBaeT BBICOKOE JJIEKTPOCOMPOTHBICHHUE M JKApOCTOWKOCTh. Ha ocHOBaHMH
nuarpaMmbl coctostaust Cr-Ni onpenenure ¢a3oBsrii cocras civiaBa ¢ 30% nukens u 70%
xpoma ripu 1500°C u xonuuecTBeHHOE cooTHOIIeHue ¢a3 mpu 800°C.

Bapuant 10. Bo MHOrMe TUTaHOBBIE CIUIaBbI BBOJST MapraHell JUisl yJIy4IleHUs
MEXaHUYECKHX CBOMCTB, OCOOCHHO ropsiued ruiacTHuHoCcTH (KoBKOCTH). Ha ocHOBaHMH
nuarpaMMbl T1-Mn onpenenute ¢da3oBbiii cocTaB ciiaBa ¢ 2% maprania 1 98% tutaHa
nipu 600°C u konmuecTBeHHOE cooTHoteHue a3 mpu 400°C.

Bapuant 20. ANOMUHHUEBOKPEMHHUCTBIC CIUTaBBI ONPEIEICHHOTO COCTaBa,
Ha3bIBAEMbIE€ CHUJIyMHUHAaMHM, HMMEIOT XOpOIIME JUTEHHble cBoWcTBa. M3-3a manoi
IUIOTHOCTH M yJIOBJIETBOPUTEIBHBIX MEXaHUUYECKUX CBOMCTB OHU IIMPOKO HCTOIb3YIOTCS
B MIPOMBIIUIEHHOCTH JJIsl pa3HOOOpA3HBIX JUTHIX AeTaiiell. Ha ocHOBaHWM nuarpamMmbl
cocrostaus Al-Si onpenenute ¢da3ossbiii coctar ciutasa ¢ 40% Si u 60% Al npu 300°C u
KoJu4decTBeHHOe cooTHomeHue (a3 mpu 700°C.

Kpurepnn onenku:

U 8 0atoB BBICTABISIETCS CTYIEHTY, €CJIM YETKO MOCTPOeHa AMarpamma IJisi TepBOu
3a71auyd, Ha Hed O0e3 omwuOOK HaHECEHAa KpHBas peXUMa H30TEPMHUECKON 00paboTKH,
MPAaBWJIbHO MOKa3aHbl BCE MPEBPAIEHHUS U UX BBIMOJIHEHO OMKCAHUE, a TAKXKE JaH MPaBUIbHBIN
pe3yJabTaT o BTOpPOH 3aaaye;

U 5 0asioB BBICTABISIETCA CTYACHTY, €CIH, B IIEJIOM, IPABUIBHO MOCTPOSHA IUarpaMmMa
IUIL TIepBOM 3a/Ja4yd, Ha Hel O0e3 3HAaYMTENbHBIX OMIMOOK HaHECeHa KpuBas pexuMma
M30TEPMHUECKOM 00pabOTKH, HEMHOTO HETOYHO MOKa3aHbl BCE MPEBPAILEHHS M X BBIOJIHEHO
OIIMCaHMe, a TAKXKe JJaH MPAaBHIBHBIN PE3yIbTaT M0 BTOPOH 3ajaue;

U 3 6ay10B BBICTABISIETCS CTYJICHTY, €CIIM IMarpamMma Juis IepBOi 3a7aqy TIOCTPOCHA C
HEKOTOPBIMH OIIMOKaMH, Ha HeM HaHEeCeHa, HO C HEKOTOPHIMU HETOUHOCTSIMH, KpUBasl pexuma
M30TEepMUYECKOl 00pabOTKHM, TMOKa3aHbl HE BCE MPEBpAIllEHUS WJIM HE COBCEM IMPAaBHIBHO
BBHITIOJTHEHO UX OMHCAaHKE, WIN JaH HEeMIPaBUIBHBIN pe3ynbTatr Mo BTOPOH 3aaue;
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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 noarorosku_15.03.02 «TexHonOrnueckre MaliiHbl 1 000PY/I0BAaHUE

(k00 u naumenosanue)

ITpoduns/mporpamma; _ «O60pyaoBanue HedTerazomnepepadoTKm»
(raumenosanue)

Cemectp 3

KoMmiekT 3aganuii 119 Kelc-3agauu

no Teme 3. «O0pabdoTKa METAJJIOB U CIJIABOB»

Bapmuanr 1

NHcTpyMeHT st MexaHU4ecKoi o0paboTKH MaTepualioB MOCIe PEMOHTA U
BOCCTAHOBJICHUSI TpeOyeT TepMuueckol oOpaboTku. Heobxoammo rpamMoTHO
BbIOpaTh BHUJ W PEXUM TEepMOOOpPaOOTKH MJii CTAJIbHOIO HMHCTPYMEHTa C
cojaepxxanueM yriepoaa 0,8%.

C mnoMouipl0 JuarpaMMbl COCTOSIHUSL JKEJI€30-LIEMEHTUT, OMPEIeIIUTe
TEMIIEpATypy HOpMaliM3alliy, OTXKUTa W 3aKajK JJIs 33JIaHHOTO WHCTPYMEHTA.
OxapakTepu3yiTe 3TH BHJBl TEPMUUECKON OOpaOOTKU M OMUIIHUTE CTPYKTYpPY U
CBOMCTBA IMOCJIE KAXKIOTO PeKUMa 00paOOTKHU.

Bapuanr 2

B crpykrype yraepoauctoil cranu ¢ comaepskanuem yriepona 0,3% mocie
3aKajKd HE OOHApYKMBACTCS OCTATOYHOTO AayCTEHUTA, a B CTPYKTypE CTalIH C
conepxkanuem yriepoaa 1,2% nadmogaercs okoso 10% ocTaToyHOTO ayCTEHHTA.
OObsicHUTE MPUYMHY 3TOro siBJieHUs. BpiOepute 00pabOTKy, KOTOpas CMOMXKET
YCTPaHUTh OCTATOYHBIN ayCTCHHT.

Bapuanr 3

JIBe 0IMHAKOBEIC JETAIN U3 YIIIEPOJUCTON CTAIH C COJEpP)KaHUEM yTiIepoaa
0,4% noaBepranuch 3aKajlke OpH TeMneparype, coorsercTBenno, 760°C u 860°C.
Hcnonp3ys nuarpaMmy COCTOSIHHS JKEJIE30-IIEMEHTHT, OOOCHYHTE BBIOpAHHBIC
TEMIIEpaTypbl HarpeBa W OMNUIINTE TPEBPAIICHUS, KOTOPHIC MPOM3ONLIN TIPH
JTAHHBIX PEKUMAX 3aKAJTKH.
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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.
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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 JCTAIH U3 YIIIEPOJUCTON CTAIH C COJIEP)KaHUEM yTiIepoaa
0,4% noaBepranuch 3aKajke OpH TeMneparype, coorsercTBenno, 760°C u 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
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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 COACPKAHUEM YTIIEpOIa
0,4% nozaBepraauch 3aKajke OpH TeMiepaTrype, cootsercTBenHo, 760°C u 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.
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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.
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MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEI0BATENHbCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenue noarorosku_15.03.02 «TexHoaornuyeckne MalivHbl 1 000pYIOBAaHUE

(k00 u nHaumenosanue)

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

Cemectp 3

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

1. VicTopus pa3BuTUS MaTEPUAIIOB.

2. CTaHOBJIEHHE MAaTepUAIOBEICHUS KaK MPUKIIATHOW HAYKH.

3. Drarbl pa3BUTHE MaTepUATIOBEICHUS.

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

5. HoBast 00nacTh MaTepraaoBeieHUs - KOCMUYECKOE MaTepHaIOBEICHUE.

6. PazBuTHe npou3BoACTBa U MOTPeOICHNE CBEPXTBEPIbIX MaTEPHAIIOB.

7. Kpatkue cBeZieHHs O BOJIOKHAX KUBOTHOT'O IIPOMCXOKICHHUS.

8. CocTaB MIepCTAHBIX BOJIOKOH.

9. Tunsl MIEPCTIHOTO BOJIOKHA.

10. CgoiicTBa BOJIOKHA IIEPCTH.

11. TpuborexHuueckrue MaTepuabl, BUIbl, HA3HAUYCHHE.

12. HomeHnkiaTypa cMa3oK.

13. AHTU(PUKITMOHHBIE MaTEPUATTBI.

14. Meramio-kepaMU4eCKHE KOMIIO3ULIMOHHBIE MaTEPUAIIbI.

15. ®pukunOHHBIE MATEPHUATIBI.

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

17. Xumuueckuii cocTaB U CBOMCTBA HATYPaJIbHOTO IIIEJIKA.

18. CoBpeMeHHBIE KOMITO3UIIHOHHBIC MaTEPHAITHI.

19. Marepuaiibl, OCHOBaHHbIE HA IPUMEHEHUHU HAHOTEXHOJIOTHHA.

20. Croenuanu3upoBaHHbIE HEMETAUIMYECKHE MaTepualibl Ui  XUMHUYECKOTO
000py10BaHMUS.

Kpurepnn onenku:



U 8 6aymoB BBICTABISIETCS] CTYJICHTY, €CJIU MPABWIIBHO BBIOpaH BUJ 00pabOTKH, Hanbosee
3¢ PeKTUBHBIA pEXUM O0OpaOOTKH, BBIMOJHEHO IIOJTHOIICHHOE OOOCHOBAaHHME BBIOPAHHBIX
pelLIeHni;

U5 OanioB BBICTABIISETCS CTY/AEHTY, €CJIM MPAaBUIBHO BBIOpaH BUZ O0OpabOTKH, B IIEJIOM
NPaBUIBHO - PEXUM 00pabOTKH, BBIOJHEHO YIOBIETBOPUTEIHLHO OOOCHOBAaHHE BBIOPAHHBIX
peueHui;

U3 06auioB BBICTABISETCS CTYNIEHTY, €CJIM TPAaBHIBLHO BBHIOpAaH BUA OOpaOOTKH, TpH
BBIOOpE pexnma 00pabOTKHU JOMYIIEHbl HEKOTOPbIE OMNOKH, 000CHOBAHNE BHIOPAHHBIX PEIIEHUMN
BBINOJIHEHO HE B ITOJIHON Mepe.
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MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEI0BATENHbCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenue noarorosku_15.03.02 «TexHoaornuyeckne MalivHbl 1 000pYIOBAaHUE

(k00 u nHaumenosanue)

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

Cemectp 3

Tembl 1151 cod0ece10BaHUA

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

2. ®opMUPOBaHKE CTPYKTYPHI U CBOMCTB HEMETAITUYECKUX MAaTEPHAJIOB.

3. OU3UKO-MEXaHNYECKHE U XUMUYECKUE CBOMCTBA HEMETAJUTMUECKUX MATEPHUAJIOB.

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

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

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

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

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

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

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

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

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

13. [Tonmnamugabie cMoIbl. CBOICTBA U BUJIBI U3JIEIHIA.

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

15. Ankunnbie cModbl: TiddraneBrie U nenradranessie. CBOMCTBA.
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16. Cwmazounsie Martepuansl. (Cmazounble Macna.  MOTOpHBIE — Maca.
TpancMmuccuonHbie Macna. Macina Ui MPOMBILIUIEHHOTO 000pyaoBaHus. 25. [lonuyperaHsl.
[TonmyperanoBblie 31acTomepbl. CBOMCTBA U BUIBI U3/ICTUH.

17. OOmas XapakTepHCTUKa MPHUPOIHBIX MOJUMEPOB (IIENII0I03a, XJIOMOK,
HaTypajbHas KOXKa).

18. Ilenmono3a u ee mpousBojHbIC. [IpocThie M clOXKHBIE A(UPHI IEIUTIOIO03BI,
rUApaTIeitoio3a. CBONCTBA U BUABI U3/1CIIHUM.

19. [TnacTmaccel Ha ocHOBe OesikoB. CocTaB CBOMCTBA.

20. OcobGeHHOCTH  (PUBHYECKHX, XHMHUYECKHX M MEXaHHUYECKHX CBOMCTB
3J1aCTOMEPOB.

21. HarypanbHbiii kaydyk. [lomydenue u cBoiictBa. OOmIre MpUHIUIBI MOTyYeHUSI
CUHTETHUYECKHX Kay4yKOB, UX BUJBI.

22. CMa309HO-0XJIAK/IAIOIINE U TEXHUYECKUE MaTEPHaITbI

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

24. Marepuanbl U3 OTXOJOB IPOMBIIUIEHHOCTH MPOOJIEMbl TMPOMBIIUICHHBIX
OTXOJOB,  MaTepHalibl U3  OTXOJOB  METAUIypIHH,  TOIUIMBHO-YHEPreTUYECKOU
MPOMBIIIIJIEHHOCTH, MEPEPabOTKU IPEBECHUHBI U APYTOr0 PACTUTEIIBLHOTO ChIphs. MaTepuasl
U3 OTXOJI0B FOPOJICKOTO XO35UCTBA.

Kputepuu oneHKH:

U7 O6amnoB  BBICTaBISETCS CTYIEHTY, €CITU YETKO NPEACTaBIsUI CBOIO TO3MIIHIO,
apryMEHTHUPOBAJl TOYKY 3pEHHS, KPUTUYECKH OIICHHWBAll apryMEHTHl JPYTUX CTYyJIEHTOB,
HOIITBCp)KI[aSI FJIy60KO€ 3HAHUC MaTepI/Iaﬂa, YMCHI/IG HCIIOJIBb30BAThH HOpMaTI/IBHLIe Z[OKyMCHTBI,
HAYYHYIO JINTEPATYPY IS IOTBEPKICHUS MPABUIHLHOCTH COOCTBEHHOW TTO3UITHUH;

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

U 3 6anioB BBICTABISETCS CTYJIEHTY, €CIIH MPEICTABIISUT CBOIO MO3UIINIO, apTYMEHTHPOBAT
TOYKY 3peHHs, TOATBEpKIas 3HAHHWE MaTepuaia, YMEHHE WCIOJIb30BaTh HOPMATHUBHBIE
Z[OKyMCHTBI JUIA HO,Z[TBCp)KIICHI/IH HpaBI/IHLHOCTI/I COGCTBGHHOﬁ TIO3UIIUH,



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

Hamnpasnenne noarorosku_15.03.02 «TexHONMOrnuecKie MallliHbI 1 000PY/I0BAHUE

(k00 u nHaumenosanue)

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

Cemectp 3

TecToBBIE 3a1aHUSA

1) Iy U3roTOBICHHS KaTyIleK, 0OMOTOK 3JIEKTPOIBUTATENCH UCTIOIB3YIOT MPOBOIA
(1) xabemn
(2) oomoTOUHBIC
(3) ycraHoBouHbBIC
(4) moHTaXKHBIC

2) benblii 4yryH NPUMEHSIETCS
(1) st M3rOTOBIICHUS] OTBETCTBEHHBIX JIETANICH MalliH
(2) B BuIE TOBEPXHOCTHOTO CJIOS HA | TIPOKATHBIX BAJIKaX M3 CEPOro 4yryHa
(3) s M3roTOBIICHNUS C1a00 HArPYKEHHBIX JeTaei
(4) nnst u3roTOBNIEHUS AeTaNCH, PadOTAIOUIMX MTPU ANHAMUYECKUX Harpy3Kax

3) Cramu mapok 50I", 50C2, 60C2X DA ucmonb3yroT Ik H3rOTOBICHHS
(1) pexxymiero HHCTpyMEHTA
(2) xy30BOB aBTOMOOMIICH
(3) npy>xuH u peccop
(4) 3ybuaThIx KoJIEC

4) CruiaBsl QIIOMUHHUS C MapraHIieM OTHOCSTCS K
(1) nuTeiiHBIM cIIIaBaM
(2) crimaBaMm, ynpo4YHSIEMBIM TEPMUYECKON 00pabOTKOI
(3) crutaBam, HEYPOUYHSIEMBIM TEPMUYCCKON 00pabOTKOM
(4) nypamomuaam

5) CmiaB mapku BpA5- sto
(1) amromuHUEBBIH cIUIaB, coaepxammii 5% Oepuus
(2) BBICOKOKAUECTBEHHAS CTAJIb, JICTUPOBAHHAS HEOJMMOM U OOPOM
(3) amomuHueBast OpoH3a, coaepxkarias 5% amoMUHUS
(4) 6pIcTpOpEKYIIAs CTalb, coaeprxkaimas 5% Boabhpama
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6) CruiaBoM Ha OCHOBE MEJIU SIBJISETCS
(1) AMr2
(2) 7180
(3) 116
(4) MJ15

7) OTiaMuMTENbHBIN MPU3HAK CEPBIX, KOBKUX U BHICOKOIPOYHBIX YYT'YHOB -
(1) popma nemeHTHIIIBIX 0Opa3OBaHUI
(2) xonmnyecTBO rPaUTOBBIX BKIIOYEHUI
(3) bopma rpaduTOBBIX BKIIOYEHUI
(4) cTpykTypa METAIIMYECKOI OCHOBBI

8) Cnuas mapku JI80 - 310
(1) crutaB Menu ¢ nuHKOM, coaepxantuii 80% mean
(2) crimaB menu ¢ HKOM, cozepskainuit 80% nuHKa
(3) nuTeltHBIN aTFOMHUHHUEBBIH CIUTaB, coaepkaniui 80% amoMUHUS
(4) crumaB Menu ¢ ostoBOM, coaepskaruii 80% meau

9) ®opma rpagUTOBBIX BKIIOYCHHI B CEPOM UyTyHE
(1) mractuHuaTast
(2) rno0OynspHas
(3) nennpurHas
(4) xnonbeBUAHAS

10) CrunaBel cuctemsl Al - Mg sBistroTcst
(1) »xaporpoYHBIMH
(2) nedopmupyemMbIMH, YIPOYHSIEMBIMH TEPMHUECKON 00pabOTKOM
(3) nedopmupyemMbIMH, HE YIPOUYHSIEMBIMU TEPMUYECKON 00pabOTKOIA
(4) nureiiHBIMU

11) OcHOBHBIMU TPEOOBAHUSAMH K CTAJSIM JJISI K3MEPUTEILHBIX HHCTPYMEHTOB SIBJISIFOTCS
(1) BBICOKHME MIACTHYHOCTD U yAapHAs BSI3KOCTh
(2) nepauTHas cTpyKTypa
(3) BBICOKAst TBEPIOCTH, CTAOMIBHOCTD (POPMBI M pa3MEPOB
(4) BBICOKast TBEPIOCTH U TEIUIOCTOMKOCTD

12) MakpoMoJieKyJibl pe3uHbl HIMEIOT CTPOCHHE
(1) pa3BeTBNICHHOE
(2) penxocetyaroe
(3) nectaruHOE
(4) nuneiinoe

13) K TepMOpeakTHBHBIM MTOTMMEPAaM OTHOCHTCS
(1) penonodopmanbrernaHas cMoia
(2) monmuctupon
(3) monuaTHIICH
(4) monMBUHMIXIIOPHL

14) JlatyHs - 310
(1) crutaB anmfOMUHUS ¢ MATHHEM
(2) crimaB Menu ¢ IIMHKOM
(3) crutaB Menu ¢ aJTFOMHHUAEM
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(4) crutaB Menu ¢ TFOOBIME SJIEMEHTAMHM, KPOME [IHHKA

15) Cpenu HIKETIEPEUUCICHHBIX HAMTYYIIeH 00pabaThiBAeMOCTBIO Pe3aHHEM 00IaIaeT CTalb
(1) A12
(2) P18
(3) 10cm
(4 V10

16) CumyMuHBI MOAUDUITUPYIOT
(1) xpemureM
(2) amromuHNEM
(3) marauem
(4) marpuem

17) CunmyMuUHaMU Ha3bIBAIOTCS CTABbI ATFOMUHHMS C
(1) xene3om
(2) menpro
(3) marauem
(4) xpemHEEM

18) Berble 4yTryHbI OTIIMYAIOTCS OT CEPhIX
(1) HamMuMeM B CTPYKTYpE XMMHYECKH CBSI3aHHOTO YIJIEpPO/ia B BUJIE IEMEHTUTA
(2) BBICOKOIT TNIACTUYHOCTBIO U BI3KOCTHIO
(3) HamureM ayCTEHUTHOM (ha3bl
(4) beppuTHO#t CTPYKTYPO OCHOBBI

19) Cpenn HIKETIEPEUHCIICHHBIX CTAIEH [IEMEHTYEMBIMH SIBIISIFOTCS
(1) X12M1, Y10
(2) A0XH3MA, 30XT'CA
(3) 15X, 20
(4) 65, 1IX15

20) Ctabuau3aTop BBOASAT B COCTAB IJIACTMACC IS
(1) ymeHbIIeHUs yCaAKH
(2) noBbIIIIEHUS] IPOYHOCTH
(3) 3amMTHI MOJTUMEPOB OT CTAPEHUS
(4) popmupoBanus TpeOyeMOil CTPYKTYphI MaTepuaa

21) JlucriepcHO-yIPOYHEHHBIMU HA3bIBAIOT KOMITO3UIIMOHHBIC MATEPHAITBI
(1) ynpouHeHHbIE HYIb-MEPHBIMH HATIOJTHUTEISIMU
(2) ynpouHeHHBIE OTHOMEPHBIMHU HATIOJHUTEISIMU
(3) ynpouHEHHBIMH MTOTHOCTHIO PACTBOPUMBIME B MATPHUIIC YaCTHIIAMH BTOPOH (ha3bI
(4) cTpykTypa KOTOPBIX COCTOUT U3 MaTPHUIIbI U YacTHIl ® BTOpPOii (a3, BHIACTUBIICHCS
B IIPOLIECCE CTAPEHUS

22) I1pu ByJIKaHM3AIUHU KaydyKOB HCIIOJIb3YETCS
(1) caxa
(2) men
(3) cepa
(4) xaonmuu
23) Ilonumepsl, HEOOPATHMO 3aTBEpPACBAIOIINE B PE3YNbTaTe MPOTEKAHUS XUMHUYECKUX PEaKIHi,
Ha3bIBAIOTCS
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(1) TepMoOpeaKTHBHBIMH
(2) monspuBIMU

(3) TepmorIIaCTHUHBIME
(4) rereporieHBIMH

24) Tlocie OTBEPIKICHUS TEPMOPEAKTUBHBIC TIOJIUMEPBI HIMEIOT CTPYKTYPY
(1) mpocTpaHCTBEHHYIO (CIIUTYIO»)
(2) pazBeTBICHHYTO
(3) cheponutHyIO
(4) nuneiinyro

25) K TepMopeakTHBHBIM IJIACTMACCaM OTHOCHTCSI.
(1) Texcronur
(2) monmaTHIIEH
(3) noaMBUHUIXTOPHT
(4) momuctupon

26) KoMIO3HITMOHHBIH MaTepuall, yIpOYHEHHbBIH HYIb-MEPHBIMH HAIOJHUTEISIMHU, OTHOCATCS K
(1) couctbim
(2) BOJIOKHUCTHIM
(3) Kommo3uioHHbIe MaTepUasbl HE YIIPOUHSIOT HYIb-MEPHBIMH HAMTOTHUTEIISIMH
(4) nucriepcHO-yIIPOYHEHHBIM

27) B uyryne mapku BY 60 yriiepo HaxoauTcst B BUIIE
(1) nementuTa
(2) mrapoBuaHOTO rpaduTa
(3) x1onbeBuAHOTO TpaduTa
(4) mnacturyaroro rpadura

28) Bricokas uzHococToiikocTh ctanu |11X4 nocturaercs mocine
(1) a3oTupoBanusI
(2) HemoHO# 3aKalKK U HU3KOTO OTITYCKa
(3) moTHO¥ 3aKaNKK U HU3KOTO OTITyCKa
(4) uemeHTaIMH, NONTHOM 3aKaJIKU M BBICOKOTO OTITYyCKa

29) OHUM U3 OCHOBHBIX METOJIOB MOYUYCHHUS TOPOIIKA METU SBIISETCS
(1) MeTo MEKKPUCTAILTUTHON KOPPO3UU
(2) anexrponus pactopa CuSO4
(3) ueHTpOOEIKHOE paCIBIICHHE
(4) pa3mot B IIapOBBIX MEITLHHUIIAX

30) UHCTpyMEHTAIBHBIMU CTAISIMH SIBIISTFOTCS
(1) 40XH2MA, A22
(2) IIX15, 40X
(3) 38XH3M®, 65I
(4) P9, V10

31) JlerupoBaHa MapraHIiieM CTajlb
(1) 40XHMA
(2) 182A®
(3 V7A
(4) P18
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32) CrutaB Me[IH C OJIOBOM Ha3bIBAETCSI
(1) 6ponzoit
(2) menbxropom
(3) narynpto
(4) 6a66uTOM

33) IropaitoMHHBI MOXKHO YIIPOYHHUTD
(1) mopmanuzarueit
(2) 3akanKoii U BBICOKMM OTITYCKOM
(3) dropanroMuHbI HE YITPOUYHSIOTCS TEPMUUECKOI 00pabOTKON
(4) 3akankoii U cTapeHuEM

34) Haunbosee 5KOHOMHYHO M3TOTaBIMBATh YyTyHHBIE TPYObI CIOCOOOM
(1) ueHTPOOEIKHOTO TUThS
(2) muThs B MapHBIX OMOKaX
(3) nmuThs MO TaBIEHHEM
(4) nuTes B 060104KOBBIE (HOPMBI

35) BricoKko# cBapuBacMOCTBIO 00JI1a/Ial0T CTAIH
(1) uyrynst
(2) Hu3KOYTIIEpOIUCTHIC
(3) BBICOKOYTIICPOIUCTHIE
(4) BBICOKOJIETHPOBAHHBIC

36) CioucThlii TUIACTUK HAa OCHOBE (heHOIPOPMATBACTHIHON CMOJBI C HAMOJHUTEICM U3

XJI0MYaTo0yMaXKHOM TKaHHU HAa3bIBACTCS
(1) AcC
(2) acoboTekcronuTOM
(3) rerunakcom
(4) TekcronauToM

37) UyryH ¢ rpadMTOBBIMU BKIFOUEHUSMH XJIOMIbEBUIHON (OPMBI Ha3bIBACTCS
(1) xoBKHM
(2) 6empIM
(3) BBICOKOTIPOYHBIM
(4) ceppim

38) Cpenu HUKENIEPEYMCACHHBIX CTAJICH [IEMEHTYEMbBIMH SIBIISOTCSI
(1) 15X, 20
(2) X12M1, Y10
(3) 65, I1IX15
(4) 40XH3MA, 30XI'"CA

39) ManmHOCTPOUTENIFHOM YITy4YIIaeMOi SBISIETCS CTah
Q) vy7
(2) X12mM
(3) 12X10A
(4) 40X

40) Mapka crutaBa MeJid ¥ 0JIoBa, coneprkaiiero 4 % ososa u 3 % nuHka
(1) JIO11 4-3
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(2) BpOL1-4-3
(3) Bp93I13-04
(4) Bp930-11

41) IropallfoMHHBI MOKHO YTIPOYHSIThH
(1) 3aKkayikoii U BEICOKUM OTITyCKOM
(2) 3akankoii U cTapeHHEM
(3) Hopmanuzarueit
(4) TropantoMHUHBI HE YIPOUHSIIOTCS TEPMHUCCKON 00pabOTKOM

42) UyryH npu BbIILIABKE MOAUPHUIIUPYIOT IS
(1) m3mMeHeHHsT CTPYKTYPBI OCHOBBI
(2) m3meneHust GopMbI TPaPHUTOBBIX BKIIOYCHUIH
(3) moBsIIIEHNSI KOPPO3UOHHOI CTOHKOCTH
(4) m3menbueHUs 3epHA

43) CrioucThIi MIACTHK Ha OCHOBE (heHOI(POPMAaIbIAETHIHON CMOJIBI C HANIOJHHUTEIEM M3 OyMaru

Ha3bIBAETCS
(1) ac6oTekcToMUTOM
(2) ACII
(3) TekcronuToM
(4) reTuHakcOM

44) HanoJTHUTE M BBOASAT B COCTAB PE3UH IS
(1) moBwItIeHNS IPOYHOCTH, H3HOCOCTOMKOCTH, CHIDKEHHSI CTOUMOCTH
(2) 3ameieHus Tpoliecca CTapeHust
(3) oGneruenus mporecca nepepaboTKH PE3MHOBOW CMECH
(4) bopmupoBaHus cETUATON CTPYKTYPBI

45) MakpOMOJIeKYJIbl KaydyKa UMEIOT CTPOCHUE
(1) penxocetyaroe
(2) nectHuuHOE
(3) nunueitHOE WK c1abopa3BETBICHHOE
(4) rycroceTtuaTtoe

46) JIst ©3roTOBJIEHUS] TOPMO3HBIX HAKJIAJIOK MPEANOYTHTEIBHO UCIIOIb30BATh
(1) acooTekcTonuT
(2) monmcTpon
(3) monunponuieH
(4) nenorutact

47) CrutaBoM Ha OCHOBE TUTaHa SIBIIACTCS
(1) 12X18H10T
(2) 18XT'T
(3) BT22
(4) T30K4

48) Crinas J[16 sinsieTcst
(1) nepopMupyeMBbIM  aTFOMHHHEBBIM ~ CIUTABOM, HE  YIIPOUYHSIEMBIM
00paboTKOi
(2) narynbto, conepxaieit 16 % uHka
(3) cransio, coneprkanieii 16 % meau

TEPMHUYECKOU



(4) nebopmupyeMbIM  QIIOMHHHAEBBIM  CIUIABOM,  YIPOYHSIEMBIM  TEPMHUECKOMN
00paboTKoOi

49) JIuteiiHpIMH CIIJIABAMH Ha OCHOBE QJTFOMUHHS SIBIISIFOTCSI
(1) cunmymuHBI
(2) 6pon3sI
(3) aBuanu
(4) nypamoMUHBI

50) BoIOKHUCTHIMU Ha3bIBAIOT KOMITO3HIIOHHBIC MATEPUAITHI,
(1) ynpo4HeHHBIE OJHOMEPHBIMH HAIOJTHUTEIISIMH
(2) ynpouHEeHHBIE TOTHOCTBIO PACTBOPUMBIMH B MaTPHIIE YACTUIIAMHU BTOPOU (a3bl
(3) ynpouHeHHBIE HYJTb-MEPHBIMHU HATIOJIHUTEIISIMU
(4) cTpykTypa KOTOPBIX COCTOUT M3 MATPHUIIBI U YaCTHIl BTOPOI (a3bl, BHIACIUBIICHCS B
IPOLIECCE CTAPEHUS

51) TepMOpeaKTHBHBIMH HA3bIBAOT MTOJIUMEPHI
(1) monryyaemble ToNMMMEpHU3aIUEii MOHOMEPOB, UMEIOIIMX KPATHBIE CBSI3H
(2) HEoOpaTHMO 3aTBEpICBAIOIIME B pe3y/IbTaTe MPOTEKAHHUS XUMHUSCKUX PEaKIINU
(3) umerolue TMHEHHYIO CTPYKTYPY MaKpOMOJIEKYJT
(4) oOpatumo 3aTBepiEBalOIIME B pPe3yJbTaTe OXJIAKIACHUS 0€3 y4acTHUs XUMHUYECKUX
peaxkuuii

52) Mapka JerMpOBaHHON BBICOKOKaYeCTBEHHOM ctamu, conepxkarieii 0.6 % yraepoma. 2 %
kpemuust; 1,2 % xpoma; 0,1 % Banaawus -
(1) 6C2XD nepaut
(2) 0,6C2X1DA
(3) 60C2XD
(4) 60C2XDA

53) CuyMHUHBI OTHOCSAT K CIIJIaBaM
(1) >xaponpo4yHbIM
(2) nureitHBIM
(3) anTHHPUKITHOHHBIM
(4) nedpopmupyembIM

54) XapaKkTepHBIMH CBOMCTBAMHU ME/IH SIBIISIOTCS
(1) BBICOKast TBEPIOCTH, HU3KAsI KOPPO3UOHHAS CTOMKOCTb
(2) BBICOKAs 3JIEKTPONPOBOIHOCTH, BBICOKAS TNIACTUYHOCTh
(3) HM3Kas TEMIONMPOBOIHOCTD, BBICOKAS YICTbHAS IIPOYHOCTh
(4) Hu3Kas IIOTHOCTD, BBICOKAS TEILUIOMPOBOIHOCTD

55) HuoOwuii B Mapke cranm 0003HagaeTcst Kak
(D H
(2) Ho6
(3 b
(4) Ho

56) Cpeau HIKETIPUBEICHHBIX HHCTPYMEHTAIBHOM SBJISCTCS CTAJb
(1) A0XH2MA
(2) 45
(3) Cr3cn
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(4) Y10

57) Ctans AC40 siBrsieTcst
(1) BBICOKOKAUECTBEHHOIN KOHCTPYKIIMOHHOH, coaepxkaieit 0,4 % yriepona u okoio 1
% KpeMHus
(2) aBTomaTHO#, conepxkaieii 0,4 % yrieposa, JJErMpOBAHHOM CBUHIIOM
(3) koucTpykumonHo#,  coxepxkameii 04 %  yrmepoma,  a30THPOBAaHHOMN
KOHCTPYKLIIHOHHO,
(4) nerupoBaHHO¥ a30TOM M KPEMHHEM

58) I11X4 — »to cTans
(1) Hu3kOyTIIEpOTUCTAS
(2) peccopHo-TIpyKHHHASI
(3) BBICOKOKAUECTBCHHAS
(4) nrapuKOMOAIIMITHUKOBAS

59) [Ipr W3roTOBIECHHM JCTalCH, pabOTAIONIMX II0J HArpy3KOW MPH BBICOKHX TeMIIEpaTypax,
NPUMEHSIOT CTaJIN
(2) »xapocroiikue
(2) xaponpo4Hbie
(3) BBICOKOTIPOUHBIE
(4) uznococTroiikue

60) Yucio 18 B mapke cranu P18 0603HauaeT MpoLeHTHOE COIepIKaHNe
(1) xobanbTa
(2) 6opa
(3) Bonbpama
(4) monubaeHa

61) KpemH#uCcTBIE OPOH3BI YIIPOYHSIOTCS C TIOMOIIBIO
(1) 3akasku u cTapeHus
(2) oTxura
(3) 3akanku u oTITyCKa
(4) 3akanku

62) lebopMupyeMbIM aTIOMUHHEBBIM CTaBOM, HE YIPOUYHSIEMBIM TEPMHUYECKOH 00pabOoTKOM,
SBIISICTCS
(2) AJ12
(2) A95
(3) A1
(4) AMr6

63) Ha3Banue n xummudeckuit cocras cruraBa mapku JIK80-3:
(1) natyns; conepxxut npumepHo 80 % menu. 17 % munka u 3 % kpemHus
(2) muTeliHbIi ATFOMUHUEBBIH CIUIaB; coaepkuT npumepHo 80 % amromunus, 17 % menn
u 3 % kpeMHUs
(3) marynp; comepxut npumepro 80 % runka, 3 % KaaMus, OCTAIbHOE — MEIb
(4) muTelinast BTEKTOMAHAs cTallb, conxepxut npumepno 0,8 % yrmepoma u 3 %
KoOasbTa

64) CBoiicTBa CEphIX YyTYHOB 3aBUCST OT
(1) ToNIMHBI OTIIMBKH
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(2) xonmMyecTBa OCTATOYHOTO ayCTEHUTA
(3) ckToHHOCTH K 0OPa30BaHMIO TPELIHH

(4) cTpyKTYpbI METAITHYECKON OCHOBBI M ()OPMBI TPAUTHBIX BKIFOUCHHN

65) Cranu moapas/eNsioT Ha KaueCTBCHHBIC, BHICOKOKAUYECTBCHHbBIC, OOBIKHOBEHHOTO KavyecTBa B

3aBUCUMOCTH OT
(1) MmexaHUYECKUX CBOMCTB
(2) coneprxanus yriepoaa
(3) coneprxanus cepsl u pochopa
(4) crenenu packucieHus

66) Jlns pe3uH xapakTepHa
(1) Gonpiiast TPYJO0EMKOCTb U3TOTOBICHHS U3ICTUI
(2) BBICOKAs 3TIEKTPONPOBOHOCTH
(3) BBICOKAS TEMIIOCTONKOCTD
(4) BBICOKAs TTACTUYHOCTb

67) CoucThlii IMJIaCTHK Ha OCHOBE (eHOI0(POpMAaIbICTHIHOM
CTEKJIOTKaHH HAa3bIBACTCS
(1) rerunakcom
(2) cTeKI0BOIOKHHUTOM
(3) TexcTonuTOM
(4) cTeKIIOTEKCTOIUTOM

68) MapkupoBka amromunaus A95 o3Havaert:
(1) conepxanue amomunus He meaee 99,95 %
(2) conepxanue amomunus He MmeHee 95 %

CMOJIbI

(3) mpenen npoynoctu npu pactsokeHnn He meHee 950 MIla

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

C HAaIIOJIHUTCICEM H3

69) CrutaBbl ME/IM C OJIOBOM, QTFOMUHHEM, KDEMHUEM, OCpUILITHEM Ha3bIBAIOTCS

(1) oponzamu

(2) menbxuopamu
(3) 6ab6uTaMu
(4) narynsimu

70) 17151 OBBILICHHSI TPOYHOCTH allb(a+0eTTa TUTAHOBBIX CILIABOB, UX TOBEPratOT

(1) mnactuaeckoii neopmanum
(2) 3akanke ¥ CTApCHUIO

(3) Hopmanmu3zaruu

(4) omxury

71) Ilpy>XHHBI U pecCcOpbl H3TOTABIMBAIOT U3 CTAIN
(1) 65
(2) 20
(3) Y12A
(4) P18

72) Ctanb Ct4 cit sBiiseTcst
(1) BBICOKOKAUECTBEHHOIA
(2) 0co00 BRICOKOKAaYECTBEHHOM
(3) xauecTBeHHOM



(4) cranpio OOBIKHOBEHHOI'O KauecTBa

73) Cocras ctanu 30XH3A
(1) yrnepona - 0,3%, xpoma 110 1,5%, Hukens okosio 3%; cTajib aBTOMaTHas
(2) yrnepona - 0,3%, xpoma o 1,5%, aukens okoso 3%, CTaab BHICOKOKaYeCTBEHHAS
(3) yriepona - 3%, xpoma 10 1,5%, aHukens okosio 3%, azora 10 1,5%
(4) yrnepona - 0,3%, xpoma 10 1,5%, aukens okosno 3%, azora 10 1,5%

74) Cranp IIX15CT" oTHOCHTCS K
(1) uaCTpYMEHTATBHBIM
(2) moAIMITHUKOBBIM
(3) ObIcTpOpEKYITIIM
(4) mramMnoBEIM

75) CrijzaBoM Ha OCHOBE aTFOMHHHS SBJISIETCS
(1Al
(2) A995
(3 V7A
(4) BpAXK9-4

76) J171s1 ©3roTOBICHUS MOANIMITHUKOB CKOJIBKEHHST MOKHO HCIIOJI30BaTh
(1) BuHMTIUIACT
(2) monmaTHIIEH
(3) yaapornpouHbIii MOTHUCTHPOIT
(4) dropornact-4

77) HarmosiHUTENIEM B T€THHAKCE SIBJISIETCS
(1) xmonkoBBIE OUYECHI
(2) 6ymara
(3) xmormyaroOymakHasi TKaHb
(4) npeBecHas myka

78) ByikaHHU3aTOpBI BBOAAT B COCTAB PE3UH IS
(1) 3ameyieHus Tpoliecca CTapeHust
(2) obGneruenus nporecca nepepaboTKH PE3MHOBOW CMECH
(3) cHIDKEHUS CTOMMOCTH
(4) bopmupoBaHus CETUATON CTPYKTYPBI

79) Iporniecc caMOIIPOU3BOIBHOIO HEOOPATUMOIO W3MEHEHHUS] CBOMCTB MOJUMEpa B TPOIECCE €ro
XpaHEHUsI WK SKCIUTyaTal[ii Ha3bIBACTCS
(1) xoppo3ueit
(2) crapennem
(3) mectpykumeit
(4) abnsmmeit

80) [Tpu yBenuuenuu conepxkanus Al203 npounocts CAII
(1) ymenbiaercst
(2) cravana pacter, 3aTeM MOHMWKACTCS
(3) IMpounocts CAII He 3aBucuT oT comepkanus Al203.
(4) yBenuuuBaeTcs

81) Coneprkanue yriiepo/ia B JETHPOBAHHBIX MPYKUHHO-PECCOPHBIX CTAISX HE MPEBHIIIACT
(1) 0,5%



(2) 0,3%
(3)0,1%
(4) 0,7 %

82) Coneprkanue yriaepoja B ctanu Y8
(1) mo mMapke onpenenUTh HEIb3sI
(2) cocransier okomno 0,8%
(3) cocrasmnster okoo 0,08 %
(4) cocrasnster okono 1,5%

83) OCHOBHBIM JIETHPYIOIIUM 3JIEMEHTOM IIAPUKOIOINUITHUKOBBIX CTANEH SIBISCTCS
(1) mapranen
(2) xpom
(3) Bosb(hpam
(4) Hukenb

84) Cranu ¢ coepKaHueM JETHPYIOIINUX JIEMEHTOB MeHee 2,5 % oTHOCATCS K
(1) BBICOKO JIETUPOBAHHBIM
(2) HU3KOIETPOBAHHBIM
(3) nerupoBaHHBIM
(4) ¢ M0KHO JTIETUPOBAHHBIM

85) Ko6aapT BBOASAT B COCTaB TBEP/BIX CILIABOB
(1) st MOBBILICHHS TBEPIOCTH
(2) B xauecTBe TIACTHYHON CBSI3KU
(3) 15t OBBINIEHUS TEIIOCTORKOCTH
(4) nu1st TOBBIMICHHS KAPOCTOUKOCTH

86) J{ropaaroMUHBI - 3TO CIUIABBI CHCTEMBI
(2) Al-Cu-Ni-Fe
(2 AlI-S
(3) Al -Cu-Mg-2Zn
(4) Al - Cu- Mg

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

88) OCHOBHBIMHU TIPEUMYIIIECTBAMU TUTAHOBBIX CILIABOB SBJISIOTCS
(1) BBICOKas MIIACTUYHOCTH U XOPOIIasi 00padaThIBAEMOCTh PE3aHUEM
(2) BbIcOKas yuenpHast IPOYHOCTH M KOPPO3UOHHAsSI CTOMKOCTD
(3) BBICOKHE KAPOCTOMKOCTH U H3HOCOCTOMKOCTh
(4) BbICOKHE MPOYHOCTH U YAapHAasl BA3KOCTb

89) IToAMMITHIKOBBIN CIITaB Ha OCHOBE 0JI0BA MJIM CBHHIIA HA3BIBACTCS
(1) 6a66uTOM
(2) cunymurOM
(3) natyHbio
(4) 6poHn3zoit
90) Cranp HIX15CT" oTHOCHTCS K
(1) mrammoBeIM



(2) 6pICcTpOpEKYIIIIM
(3) moAMIUITHUKOBBIM
(4) mHCTpYMEHTATBHBIM

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

92) JI51st U3roTOBJICHHSI HAMMIBHUKOB I€JIECO00pa3HO MCIOIb30BaTh CTAb
(1) 08kn
(2) 651"
3 V12
(4) 45

93) I1pu JerupoBaHUK ATFOMHHHUS €T0 JEKTPOIPOBOIHOCTh
(1) u3meHsIeTCS HEMOHOTOHHO
(2) ymenbIraetcst
(3) He u3meHseTcs
(4) yBenuuuBaetcs

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

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

96) HenocTaTkoM miacTMacchl Kak KOHCTPYKIIHOHHOTO MaTepHaa sBIsSeTCs
(1) Hu3Kas yaenbHas IPOYHOCTh
(2) CKIIOHHOCTB K MOJI3YYECTH U CTAPECHUIO
(3) BBICOKAs TEILIOMPOBOTHOCTD
(4) cnoXHOCTh U3TOTOBIICHUS H3ICIHIT

97) CrumaBoM, [Tt KOTOPOT'O MCIOIB3YETCs JINThE TIO1 AaBJICHUEM, SIBIISCTCS
(1) ayryn
(2) HukeneBbIii cruTaB
(3) crans
(4) amroMUHUEBBIH CIIIaB

98) TepmMorIacTUUHBIE TOJTUMEPBI UMEIOT CTPYKTYPY
(1) pubpmIsIpHYIO
(2) cheponuTtHyIO
(3) cetuaryro
(4) nunelinyO
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99) B uyryne mapku BU 60 yriepoa HaXoauTCs B BUJIE

100)

101)

102)

103)

104)

(1) uementuTa

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

Mapka natynu, conepxamieit 77 % memnu, 2 % xxenesa u 1 % amromuHus
() JTAXK 77-1-2
(2) TA1-K2
(3) JTIAXK1-2
(4) TAT7

Cpenn HUKenepedrcIeHHBIX CTallel NPYKUHHOM SBIIIeTCS
(1) 30XTCA
(2) 60C2A
(3) 15kn
(4 vV12

Bynkanusanus - 310
(1) oxucnuTenBHAS IECTPYKIIUS MAKPOMOJIEKYJT KaydyKa
(2) B3aumosieiicTBiiE MOHOMEpPOB 1O (YHKIIMOHAIBHBIM TpyNIamM C 00pa3oBaHHEM
MaKpOMOJIEKYJT OJIMMepa M MOOOYHBIX HU3KOMOJIEKYJISIPHBIX MTPOTYKTOB
(3) peaknus coeMHEHUST MOJIEKYJI MOHOMEPA B TMOJIMMEPHYIO HIEITh
(4) peakitust «CITUBAHKS MAKPOMOJIEKYJD» KaydyKa IMOMEPEUHBIMU CBA3AMHU

CAII saBnsercs
(1) aHTHPPUKITMOHHBIM MaTEPHAIOM Ha OCHOBE METH
(2) mucniepcHO-yIPOYHEHHBIM KOMITO3UI[HOHHBIM MATEPUAIOM Ha OCHOBE aTFOMHHUSI
(3) TepMOpeaKTUBHOM MJIACTMACCOM C MMOPOIIKOBBIM HATIOJIHUTEIIEM
(4) aHTUPPUKITMOHHBIM YyTYHOM

Besbie 4yTryHbI OTIIMYAIOTCS OT CEPBIX
(1) HaMuMeM B CTPYKTYpe XMMHYECKH CBSI3aHHOTO YIJIEpPO/ia B BUJIE IEMEHTHTA
(2) beppuTHOit cTpyKTYpOIi
(3) ocHOBBI HaTMUYKEM ayCTEHUTHON (a3bl
(4) BBICOKOI# TIIACTUYHOCTBIO U BA3KOCTHIO

Kpurtepum oueHku:

[IporeHT MpaBHIIBHBIX Orenka
OTBETOB HA BOIIPOCHI TECTA
< 60% O 6amioB
> 60% , 10 <74 % 3 Oayuta
> 74% , 150 < 87 % 5,5 0anoB
> 87 % 8 6amioB
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