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1. HEJIM U 3AJAYN OCBOEHUSA JUCLHUIIJIMHBI

Ilenb ocBOCHUSI AUCHHUIIIMHBI:

Llenbto OCBOEHUS MUCLMIUIMHBL SIBJISIETCS HU3YYEHHE PA3IUYHBIX BHJIOB TEPMHUUYECKOM, XUMHUKO-
TEPMUYECKOH, TEPMOMEXaHUYECKOM 00pabOTKU M 3aKOHOMEPHOCTEH M3MEHEHUs IOJ UX BO3JeicTBHEM
CTPYKTYPBI U CBOWCTB CTAJIEH U CIUIABOB.

3agaum ocBOeHM S JUCUMILIMHBI (MOXYJIs):

- O03HAaKOMJICHHME C Pa3IHUYHBIMU BHJIAMH TEPMUYECKOH M XMMHKO-TEPMUYECKO 00paboTKM cTajei

Y CILIaBOB;

- (opMuUpOBaHHE HAaBBIKOB OIICHKH CTPYKTYphl M CBOWCTB TIOCIE€ TEPMUYECKOH, XHMHUKO-

TEPMUYECKOH U TEpPMOMEXaHUYECKON 00pabOTKY;

- (opmupoBaHUE HABBIKOB BEIOOPA CIOC00a TEPMUYECKON M XUMUKO-TEPMHUECKON 00pabOTKU ISt

CIUIaBOB PAa3JIMYHOIO HA3HAYECHUS;

- (opMupoBaHHE HABBIKOB aHAJIM3a KAueCTBA MMPOBEACHHON TEPMUIECKOI 00pabOTKH.

2. MECTO JUCHMILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOT'PAMMBI

YueOnas nucuuninHa b1.B.O/1.8.3 «Tepmudeckas u XuMuko-TepMudeckas o00paboTka MEeTauioB U
CIUIaBOB» BKJIIOYEHA B TIE€pPEUCHb [UCUUIUIMH BapUAaTUBHOW dYacTu (dopMHpyeMONl ydyacTHUKaAMHU
o0Opa3oBaTeNnbHbIX OTHOLICHH), ompenensoomuil HampasieHHocTh OIl. lucnumnnuba peanmusyercs B
coorBercTBuM ¢ TpeboBanmsimu OI'OC, OIl BO wu VYII, mo nampaBnenuro noarorosku 22.03.02
«Mertanmnyprus».

[IpenmecTByOMMUMEI KypcamMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oasupyercs auciuiuinHa «Teopus
TEPMHUECKONH ¥ XHMMHKO-TEPMHUUYECKON 00paboTku» sBIAOTCS «BBelneHHe B MeTalllyprudeckue
TEXHOJIOTHH Y, «MeTaltoBeaeHue, «O0Imas XuMus.

Pesynbrarel oOyueHus, MOJNyYEHHbIE MPU OCBOCHHUH JUCIMILTUHBI, HEOOXOIUMBI MPU HU3yUCHHUH
ciaenyomux auciHuuiMH «TexHomorun o0OpabOTKM METAUIOB W CIUIaBOBY», «TeopeTndyeckre OCHOBBI
MIPOU3BOCTBA METAIUIONPOYKIIUN.

Pabouas nporpamma aucturinael «TepMuueckas 1 XUMUKO-TEpMHUYECKas 00paboTka METaIOB U
CIUTaBOB» [UIsl WHBAJIWAOB M JIHMI[ C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS pa3padaThiBaeTCs
WHIUBUIYAJIbHO C YY€TOM OCOOCHHOCTEN MCUXO(PU3UYECKOTO PAa3BUTHSI, UHIUBUIYATHHBIX BO3MOXKHOCTEH
U COCTOSIHHSI 3JI0POBbsSI TAKMX O0YUYaAIOIIUXCSL.



3. KOMIETEHIHUU OBYYAIOLIEI'OCsl, ®OPMUPYEMBIE B
PE3YJBbBTATE OCBOEHMUS JNUCHUIIJINHBI

[Tpouiecc u3yueHus: AUCIUILIMHBI HAIPABIICH HA:
- (OpMHpOBaHUE DIIEMEHTOB CIEAYIOUINX MPO(ECCHOHAIBLHBIX KOMIIETECHIIMA B COOTBETCTBHH C
®I'OC BO u OIT BO no manpasnenuo noarotosku: 22.03.02 «Metamnyprus» [1K-3(tabm. 1).

Tabnuna 1 — ®opMupoBaHre KOMIETSHIIHA 110 TUCITUTUIMHAM

HanMeHOBaHMWeE QUCLUILIMH, (POPMUPYIOIIUX Kypcbi, popMupoBaHHs TUCIIUIITHHBI
KomnereHnuo coBMeCTHO

1 2 3 4 5

Koo xomnemenyuu I1K - 3
OCHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTHH B METAJUTYPTHH
ITpon3BOJICTBO METANJIOB U CIIJIABOB
JIureliHOE MPOU3BOACTBO
Tepmuyeckasi H XUMMUKO-TepMHUYecKasi 00padoTka
MeTAJJIOB H CILUIABOB
Texnonornu 06pabOTKH METAIJIOB U CILIABOB
O6opynoBaHNE METAJLTYPrUUeCKUX MPOU3BOJICTB
L{idpoBbIe TEXHOIOTUH MTPOU3BOACTBA JIUTHSI
TexHonornyeckast (IpOEKTHO-TEXHOJOTHUYECKasl) MPAaKTHKa
[IpenaumnioMHas mpakTHKa
ITonroToBka k mponeaype 3alfuThl U 3aIIKUTa BBITYCKHON
KBaJIM(UKALMOHHOH PabOTHI




4. IEPEUEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUSA 1O JMCIUIIVIMHE, COOTHECEHHBIX C
IHJIAHUPYEMBIMMU PE3YJIIBTATAMHU OCBOEHMUS OII BO

Tabnuna 2- [lepeuensb MIaHUPYyEMbIX PE3yJIbTaTOB O0yUYEHUS MO AUCHUILTUHE, COOTHECEHHBIX C IJITAHUPYEMbBIMU Pe3yIbTaTaMU OCBOCHUS

OueHouHbIE CPEeACTBA
Kon n HammeHOBaHUE Tekymre
Kon n HanmmeHOBaHEE IIpomexyTo
HHIHKATOPA T0CTHKEHHUS I[nanupyembie pe3yJbTaThl 00y4eHUs MO JUCIUTLTHHE ro N
KOMIIETeHIIHH YHOM
KOMITETeHI[HH KOHTPOJ
o aTTecTaluu
TIK-3. Cnocoben OcBoenue quCIUIUIHHBL pudactHo K T® A/01.4 (TIC 31.015)
dopmupoBats npemioxenus | UIIK-3.1. Yuacteyer B 3Harth: Ymern: Baajnersn: Keiic- Bomnpocsr
0 YJIYYIIEHHUIO AEATEIBHOCTH |CO3IaHNH MPEATIOKEHUH IO OCHOBBI TEPMHUYECKOH | COIJIACOBHIBATH HaBBIKAMH BBIOOpa W | 3a7adu IUTSL yCTHOTO
HPOU3BOICTBEHHBIX VITyYIICHUIO IEATSIEHOCTH U XUMHKO- MPEITIOKEHHS TI0 TIPUMEHECHHUS cobecenoBa
T0Ipas/ieIeHHil B paMKax TIPOM3BOJICTBEHHBIX TEePMHUYIECKOI BHECEHHUIO U3MEHEHUI B | TEXHOJOTHYECKOTO HUS
CHCTEMBI MCHE/KMCHTA MOpa3ICIICHI B paMKax 00pabOTKN METAIUIOB M | TexHOIOrHUECKHIA obopynoBaHUS IS
KadyecTBa CHUCTEMbI MCHCIP)KMCHTA CIIJIaBOB. TPOTIECC TIPH TCPMHUUICCKOU )44
KI/IaliII?T;Z o TEpPMHUECKOH U XUMHKo- | XAMUKO-
—J.4. MU T v TCPMHUUYCCKOU
OpMHpye TepMHUIecKoil 00paboTke CPMITHECKO
MPEIIOKEHHS MO YITyUIICHHIO 00paboTKH METaJIIOB
METAaJUIOB H CILIABOB.
JIESITeIbHOCTH U CILJIABOB.
MMPON3BOJACTBECHHBIX
MOpa3ICICHI B paMKax
CUCTEMBI MCHE[PKMEHTA
Ka4yecTBa.

Tpynosas ¢pynkums: TO A/01.4 (TIC 31.015)

Tpynossie neiicTus:

-pa3pa60TKa 1 BHCAPCHUC MCpOHpI/I}ITI/Iﬁ MO0 COBCPIHICHCTBOBAHUIO TEXHOJIOTUYECKOM IOATOTOBKHU MIPpOU3BOJACTBA.

TpynoBbie ymeHnus:

-(I)OpMI/IpOBaTB CBOJ JAHHBIX 110 MOAPA3ACIICHUAM O HOTpC6HOCTI/I B 060pyIIOBaHI/II/I, OCHACTKC U UHCTPYMCHTC;

-MHUOWUHUPOBATH U COIIACOBBIBATE MPCIJIOKCHUA 110 BHCCCHHIO W3MEHEHHH U HOHOHH@HI/Iﬁ B KOHCTPYKTOPCKYIO U TEXHOJIOTHYICCKYIO JOKYMCHTAIUIO,




-IIPUMEHSATH NTHPOPMAITMOHHBIE TEXHOJIOTUH;

-paboTaTh B KOMaH/IE.

TpynoBbie 3HaHMS:

-OCHOBBHI JIOTUCTUKH,

-T€XHOJIOTUSI U3TOTOBJICHUS U3IEIHS;

-TEXHOJIOTHYECKOe 000pyIOBaHNE M OCHACTKA, IPUMEHSIEMbIC B OpPTaHU3aIUH;

-CIIeIMaIN3UPOBAHHBII IPOTrPAMMHBII POIYKT.



5. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHbI

5.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 10 BUIaM PadoT Mo ceMecTpam

OOm1ast TpyA0EMKOCTh IUCIUILTHHBI COCTABISAET 4 3au.en. 144 yaca, pacrpeeieHue 4acoB 10 BUAaM
paboT cemecTpaM IMpeCTaBIeHO B TabauLe 3.
Tabmuua 3

Pacnpenesienne Tpy10éMKOCTH JUCUHUILIMHBI 110 BUIaM padoT Mo ceMecTpam

TpyaroéMKoOCTh B 4ac

Buj yueOHoi padoThI

Bcero
gac.

B 1.4. mo ceMecrpam

2 Kypc

(I’OpMaT H3YyYCHUA TUCIHHUIIIINHBI

C UCIIOJIb30BAHHECM 3JICMCHTOB

DJICKT

POHHOTO O0y4YEeHHS

OO0mast Tpy10éMKOCTb TUCIUILIMHEI 110 YI€OHOMY
IUIaHy

144

144

1. KonrakTHas pa6ora:

19

19

1.1.AynuTopHasi paboTa, B TOM 4ncJe:

15

15

3aHATHUSA JEKIMOHHOTO TUNa (JI)

5

5

3aHsTHsI ceMuHapckoro tuna (I13-cemunapsi,
IPAKT. 3aHATHS U JIp)

10

10

naboparopusie padboTs (JIP)

1.2.BHeayauTopHasi, B TOM 4HcCJIe

KypcoBas padora (mpoekt) (KP/KIT)
(KOHCYNbTalUS, 3a1TUTA)

TEKYIIUHA KOHTPOJIb, KOHCYJIbTAIIMH 110
JIUCILIUILINHE

KOHTaKTHas paboTa Ha MPOMEKYTOTHON
attecranuu (KPA)

2. CamocrositeabHast pabora (CPC)

121

121

pedepat/acce (moaroroBka)

pacuétHo-rpaduueckas padora (PI'P)
(moAroToBKa)

KOHTpOJIbHAs paboTa

kypcoBas padota/mpoexT (KP/KII) (moaroroska)

CaMOCTOSITENIBHOE U3yUEHUE PA3JIENOB,
CaMoToAr0TOBKa (TIpopaboTKa ¥ TOBTOPEHNE
JEKIIMOHHOTO MaTepuaia u Marepuana yueOHUKOB
U y4eOHBIX TOCOOMHI, MOArOTOBKA K JaOOPATOPHBIM
U MPAKTUYECKUM 3aHITUSAM, KOJUIOKBUYM H T.J.)

121

121

[ToaroToBka K 3a4eTy ¢ OLEHKOW (KOHTPOJIb)




5.2. Coaep:xkaHue TUCHUIUIMHBI, CTPYKTYPHUPOBAHHOE M0 TEMaM

Tabnuna 4 - Coznep)kaHne JUCUMILIMHBL, CTPYKTYPUPOBAHHOE 110 TEMAM

Ilnanupyemble Buabl yueoHoii padoTsl
(KOHTpOJIpYyeMbIe) KonrakTHas =
pe3yJabTaThl abora s E Hanvenopamme Peanuzanus
OCBOCHUS: - ® 2 = 9 B pamMKax
konq VYK; OIIK; H 2 |28 E s S &1 HMCHOAR3YEMBIX NPAKTHYECKOi
anMeHOBaHHe Pa3/esioB, TEM s a3 7 £ 2] BunCPC HHTEPAKTUBHBIX
K ~ o =2 o &5 NOATOTOBKH
E |E 2| F 8| £ 28 00pa3oBaTeIbHBIX
U HHIUKATOPBI = |8 5= E| g £ 4 TeXHOLOrMi (TpyaoeMKoCThL B
AOCTHKEHUS 2 |8§|2% g ze h yacax)
KOMIeTeHIH i = ,g 3 é- SO &
Pazgen 1 OT:kur nepBoro poaa
TK-3, Tema l.lu Beenmenne. Kiaccudukanus — BUIOB 1 15 IToaroroska k Jlex1us-00bsICHEHHE C YaCTUYHBIM
WITK-3.1., TepMHUEeCKOW 00paboTku. JIup(y3HOHHBIH OTHKHT. JIK[7.1.1,7.1.2] | mpuBnedcHreM GOPMBI ICKYCCHH,
WITK-3.2. PexpucramnuzainoHHbi OTRUr. OTXKUT IS CHSITHS Gecenbl
HanpsKeHUH
Hroro no 1 pa3neay 1 15
Paznen 2 Teopus pazoBbIX npeBpameHUi
Tema 2.1 IlpeBpamieHue B cTand @OpU Harpese. 1 15 IMoxroroBka k| JIeknusA-oObsCHEHHE ¢ YaCTUYHBIM
CrpykrypHas HACJIeICTBEHHOCTb " JIK[7.1.1,7.1.2] | npuBnedeHneM GHOPMBI AUCKYCCHH,
MepeKpUcTaIIn3aluss  aycTeHuTa.  llpeBpaiieHust Gecener
MIePEOXITAXKICHHOTO ayCTEHUTA. [epnuTHOE
IIpeBpalleHHE. BeitanTHOE MpeBpaIlCHHE.
MapreHcuTHOE IIpeBpalicHue. JuarpaMmel
HN30TEPMHUYECKOTO pacmaga MePeOXJIaXIeHHOTO
aycteHuTa. [IpeBpameHust mpu OTITyCKe.
Hroro no 2 pa3neay 1 15
Paszpnen 3 Otskur BTOpOro poaa
Tema 3.1 Omxur craneir. Omxur uyrynoB. Omkur | 1 15 INoaroroska k | Jlekuus-o0bsicHEHHE ¢ YACTUYHBIM
I[BETHBIX METAJIOB U CILUIABOB. JIK[7.1.2] npusiedeHreM (pOpMbI UCKYCCHH,
Gecebl
Hroro no 3 pa3neay 1 15
Pa3nen 4 3akanka
Tema 4.1 3akanka 6e3 noiaumopduoro npespamienus. | 0,5 5 [loaroroska K
3akaika ¢ moTMMOPQHBEIM IPEBPAIIEHUEM JIK[7.1.1-7.1.3]
IpakTnyeckoe 3ansrme Nel 3akanka LIBETHBIX 1 5 [onroroeka k| Kelic-3anaqa
CILTABOB 113[7.1.2]
IpakTuyeckoe 3ansitue Ne2 3akajgka CTaneil u 1 5 IMoaroroska k | Keiic-3amaga




YyI'yHOB I3 [7.1.2]
Hroro no 4 pasneay 0,5 2 15
Pa3gen S Crapenne n oTmyck
Tema 5.1 Crapenne. Otmyck 0,5 5 IMoaroroska K
JIK [7.1.1-7.1.3]
IIpakTnyeckoe 3anaTHe Ne3 Bribop pexuma 1 5 Ioxroroka k | Keiic-3amada
CTapeHus 113[7.1.2]
IIpakTHyeckoe 3ansiTue Ned BriOoop pexxuma oTITycKa 1 5 Ioxroroka k | Keiic-3amada
13 [7.1.2]
Hroro no S paszaeay 0,5 2 15
Pasnen 6 Tepmomexannueckasi oopadorka (TMO)
Tema 6.1 W3menenue CTpykTyphl Metamwta mpu | 0,5 5 IMoaroroBka K
ropadeit o6pabotke naBneHueM. TMO cTaperomux JIK[7.1.5]
criaBoB. TMO craneit
[pakTuyeckoe 3ansaTHe NeS Peammzamust mporeccoB 1 5 Monroroska x| Kelic-3anaua
TEPMOMEXAHMIECKOH 00pabOTKH CTAPEIONMINX CINIABOB 113[7.3.2]
[pakTuyeckoe 3ansaTHe Ne6 Peammzammst mporeccoB 1 5 Moxroroska x| Kelic-3anaua
TepPMOMEXaHNIECKON 00pabOTKH cTaeh 113[7.3.2]
Hroro mo 6 pasnery 0,5 2 15
Pasnen 7 Xumuko-repmudeckas oopadorka (XTO)
Tema 7.1 3akoHOMepHOCTH H3MeHEeHus: xumudeckoro | 0,5 5 IToxnroToBka k
cocTapa 1 cTpykTyphl ipu XTO. Pasnosuanoctu XTO. JIK[7.1.1]
IIpakTnueckoe 3ansgTtue Ne7  Jluddysuonsoe 1 5 Ionroroka k | Keiic-3anada
HACBHIIEHHE METAJJIAMH 13 [7.1.1]
IIpakTnueckoe 3ansaTtue Ne8  JluddysuonHoe 1 5 Honroroska k | Keiic-3anaua
HACBHILEHHE HEMETAJIAMH 13 [7.1.1]
Hroro no 7 pasneay 0,5 2 15
Pa3nen 8 BoiGop BugoB u mapamerpos TO u XTO
[pakruyeckoe 3ansatue Ne9 Brpibop BumoB u 1 8 IMoxroroska  k | Keiic-3amaua
HapaMeTpoB HpeiBapUTeILHOMI TepPMUYECKOH M3[7.1.1,7.3.4]
00paboTKH
IIpakTnueckoe 3anatue Nel0) BriGop BuEOB H 1 8 [MogroroBka K
MapaMeTPOB OKOHYATENLHON TEPMUIECKON 06paboTKH 113[7.1.1,7.3.4]
Hroro no 8 pasneny 2 16
HUTOTO 3A CEMECTP | 5 10 121
5 10 121

HUTOTI'O no gucuuninxe

(B TOM 4ncie He MeHee 20% ¢ MCIOIb30BAHNEM
HHTEPAKTUBHBIX

o0pa3oBaTeIbHBIX TEXHOJIOIHI)

10




6. TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH U ITIPOMEXKYTOUYHASI
ATTECTALIUSA ITO U'TOI'AM OCBOEHUA JIUCHUIIIMHBI

6.1. TunoBble KOHTPOJIbHBIC 3aJaHUSI UJIX UHBIC MaTEpHUaJIbl, H606X0)II/IMLIe AJIsL

OICHKH 3HaHHﬁ, yMeHI/Iﬁ H HABBIKOB H (I/I.]'[I/I) OonbITa A€ATCJIBbHOCTHA

Tunossle 3agaHus U1l TEKYIIETO KOHTPOJIS YCBOSHUS 3HAHUI, YMEHHUI U HAaBBIKOB:
1. ITpuMepHBIii TepeueHb NPAKTUUECKUX 3aJaHHUN:

Ha3HA4YMUTh BUJ U PEKUM 3aKAJIKHU JUIsl CTAJIEH U CIUIABOB Pa3HOI0 HA3HAYEHUS,
Ha3HAYUTh BHUJ U PEXKUM CTapeHus (OTIyCKa) il CTajJed U CILUIAaBOB Pa3HOIO
Ha3HA4YCHUS;

YCTaHOBJIEHME IIPUUMHBI HECOOTBETCTBUSI MEXAaHMUECKUX CBOWCTB 3aJaHHBIM I10CIIE
oTepalnii TepPMUYECKONH 00paOOTKH;

BbIOOp BUa U pexkuma TMO 11t pa3nuyHbIX CTaJeH U CIIaBOB;

BBIOOp BuJa U peskuma XTO mi1s pa3auvHbIX CTAJICH U CIIJIaBOB;

BBIOOp BHJIOB W MapaMeTPOB IMPEIBAPUTEIHLHON (OKOHUATEIBHONW) TEPMHUYECKOM
00paboTKH.

2. TunoBbIe BOIPOCHI, BBIHOCUMBIC Ha TPOMEKYTOYHYIO aTTECTAIUIO (3a4€T C OLICHKOM)

Noook~whPE

Knaccudukanus Bugos TO (no bousapy).

Pexpucrannu3aiiioHHbIN OTKUT.

['oMoreHn3aMOHHBINA OTHKUT.

OTXUT 7151 CHATHUS HAMPSKEHUH.

CrniocoOsI uctpaBiieHus AeEeKTOB MpoKaTa.

Hcnpasnenune 1eeKTOB JUTOH CTAIN C MOMOIIBIO TEPMUIECKO 00pabOTKH.
[IpyMeHeHne MOTHOrO, HEMOJHOTO, M30TEPMHUYECKOr0 OTKHIOB MPU TEPMHUUYECKOI
00paboTKe MHCTPYMEHTATBHBIX H KOHCTPYKIIMOHHBIX CTaJICH.

[Ipumenenne HopManHM3alMU MPU TEPMUUYECKOU 00pabOTKEe MHCTPYMEHTAJIbHBIX U
KOHCTPYKLMOHHBIX CTaJeH.

CymHoCTh M TNPUMEHEHHE IIOJIHOM, HEIMOJHOW, M30TEePMHUUYECKOW, CTYNEHYaTOU
3aKaJoK.

10. Buzpl, Ha3Ha4YeHUs1, peXKUMBI OTITYCKOB CTaJIH.
11. OrnyckHas XpynkocTs 1-oro, 2-oro poaa. [Ipuunssl, ciocoObl ycTpaHEHUS.
12. IlpenBaputensHass TO KOHCTPYKLIMOHHOM CTalu: Ha3HAuYE€HUE, BH[bI, PEKHUMBI,

(hazoBble NpeBpalleHusi, CTPyKTYpBHI.

13. OxonuatenbHass TO KOHCTPYKIMOHHOM CTalu: Ha3HAuY€HUE, BUJABI, DPEXHUMBI,

(hazoBble NpeBpalleHusi, CTPYKTYpHI.

14. TlpenaputensHass TO HHCTpYMEHTAlbHOM CTajdM: Ha3HAYCHHWE, BUIbI, DPEXKHMBI,

(hazoBble NpeBpalleHusi, CTPYKTYpBHI.

15. OxonuatenbHass TO WMHCTpYMEHTalIbHOM CTaldM: Ha3HAYE€HUE, BHJIbL, DPEXKHMBI,

(azoBble MpeBpaLLEHUS], CTPYKTYPBHI.

16. XTO cranei (1eMeHTaIus, a30TUPOBAHKUE, HUTPOIIEMEHTAII).
17. Tepmuueckas oOpaOOTKa IIEMEHTYEMbIX, HUTPOLEMEHTYEMBIX M a30THUPYEMbBIX

CTaJIbHBIX U3JCIIHI.

18. Iuddysnonnas merammuzanus (ATUTHPOBAHHIE, XPOMUPOBAHHE)
19. lucddysnonnas merannuzanus (CHIMIUPOBAHNE, INHKOBAHHE)
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6.2 Onucanue nokasareJieii U KpUTEPHEB KOHTPOJIA YCIIeBA€MOCTH, ONUCAHNE KA
OlleHUBAHUS

Tabmuna 5 - Illkana oneHuBaHUS IpPU TEKYLIEM KOHTpPoOJie (KOHTPOJIbHBIE HEAENU) U
OLIEHKE BBIITOJHEHHS IPAKTUYECKUX paboT

HIkaua 3a4der ¢ oLeHKOI
OIleHUBAHUS
85-100 OTnau4HO
70-84 Xoportiio
60-69 Y 10BIETBOPUTEIILHO
0-59 HeynosnerBopurensHo

HpI/I IMPOMEKYTOYHOM KOHTPOJIC YCIIEBACMOCTH CTYACHTOB OLCHHUBACTCA IO CHCTEMC
«OTIUYIHO», «XOpPOIIO0», KYAOBJICTBOPUTCIIBHO», «HCYJOBJICTBOPUTCIILHO.
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Taouauna 6 - Kpurepuu oueHuBanus pe3yjbTaTa 00y4eHUs M0 JUCUMILUIMHE U IKAJA OLleHUBAHUSA

Kon u Kon u HaumeHoBaHue KpuTepun oneHnBaHus pe3yibTaTOB 00yYeHHS
HAMMEHOBAHHE HHAUKATOPA T0CTUKEHUS OreHKa OneHka OneHKa Orenka
KOMITETEH M KOMITETEH ITUM «HEY/I0BJIETBOPUTEJILHO» | «YI0BJIETBOPUTEIBHO / «X0poro» / «OTJIMYHOY /
/ «HE 3a4TCHO» «3a4TEHO» «3a4TEHO» «3a4TEHO»
0-59% 60-74% 75-89% 90-100%
OT max peUTHUHTOBOM OT max peUTUHTOBOU OT max peUTHUHTOBOM OT max peUTUHTOBOM
OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA
K-3 UIIK-3.1. YuacTByer B He 3Haer Teopuio (pa3oBbIX U 3HaeT TeopHio (a3oBhIX U 3HaeT Teopuro (Ha3oBbIX U | 3HaeT Teoputo GazoBbIX U
Cnocoben CO3J]aHUHU [IPENIIOKEHUH 110 CTPYKTYPHBIX [IPEBPALLECHUIA, CTPYKTYPHBIX IIPEBPAIICHUM, | CTPYKTYPHBIX CTPYKTYPHBIX IIPEBPALCHUMH,
(dbopMupoBath YAY4YIICHUIO AEATEILHOCTH MPOTEKAIOIINX IPH MPOTEKAIOIINX IIPU npeBpaNIeHni, NIPOTEKAIOIIMX [IPU
MpeI0KEHUA 110 TPOU3BOCTBEHHBIX TEPMUYECKON U XUMHUKO- TEPMUYECKON U XUMHUKO- NPOTEKAIOIIMX TIPH TEPMUYECKON U XUMUKO-
YIy4IICHUIO HOApa3/ieNeHui B paMKax TepMUIeCcKOi 00paboTKe TepMHUIECcKOi 00paboTKe TEPMUHUECKOIl M XHMUKO- TepMUUECKOH 00paboTKe
JESATEIIBHOCTH CHCTEMBI MCHEPKMCHTA CILIaBOB. CILIIaBOB, HO MPH 3TOM TepMITIecKoii 06patoTKe CILIaBOB.
HPOHM3BOACTBCHHEIX | Ka4eCTBA. JOITyCKaeT 3HAUHTETbHbIC CILTABOB, HO TIPH YTOM

MOIpa3IeIeHui B
paMKax CHCTEMBI
MEHEIKMEHTa
KauecTBa

ommnbku. He crmocoben
OTBETUTH HA YTOUYHSIIOLIHE
BOIIPOCHI.

JAOIMYyCKacT CAUNHUYHBIC
OIIMOKH WIIM HCIBITHIBAET
CJIOKHOCTH B PpCAKO
BCTPCHANOMINXCA NUIIN
CJIOXKHBIX ClTy4dasx.

UITK-3.2. ®opmupyer
NPEI0KEHUS 10 YITyYIICHUIO
JIeSITCIbHOCTH
HpOI/I3BOI[CTBeHHBIX
MOAPA3ACIICHUI B paMKax
CHCTEMBI MEHEI)KMEHTA
KadecTBa.

He 3HaeT coBpemeHHbIE U
MEePCIEKTUBHBIE BUIBI
TepMHUYEcKoil 06paboTkH, He
yMeeT BBIOUpATh BUJ
TEPMHUUYECKOW UITU XUMHUKO-
TepMHUYIECKOI 00paboTKH ISt
CIJIAaBOB Pa3JIMIHOTO
Ha3HAYEHUs.

3HaeT COBpEMEHHBIC U
MEePCIEKTUBHBIC BHIbI
TepMUYECKOil 00paboTKH, HO
HE yMeeT BhIOUpATh BH/T
TEPMUUYECKOW UITU XUMHUKO-
TepMHUYECKOi 00paboTKH
JUIS CTUTABOB PA3IIMYHOTO
Ha3HAYEHUs.

3HaeT COBPEMEHHBIE U
HEePCIIEKTUBHBIE BHIBI
TEPMUYECKOi 00paboTKH,
UCIIBITHIBACT 3aTPY/AHEHHUS
IPU PELIEHUH KOHKPETHBIX
NPaKTHYECKUX 3a1a4d U3
YHCIIa NPEeIyCMOTPEHHBIX
paboueit mporpamMmon.

3HaeT COBpEMEHHbIE U
MePCIIEKTHBHBIC BHIbI
TepMHUYEcKoil 06paboTKH,
YMEET BBIOUpATh BUJT
TEPMHUUYECKOU UITN XUMHUKO-
TepMHUYIECKOi 00paboTKH AJIst
CIIABOB Pa3JINdYHOTO
Ha3HAYEHUS.
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Ounenka

Kputepun onenuBanus

Bricoxuunii ypoBeHb «5»
(oTIM4HO)

OLICHKY «OTJIMYHO» 3aCIy’)KUBAET CTY/CHT, OCBOMBLINI 3HAHWS,
YMEHUS1, KOMIIETCHIIUU M TEOPETUUECKUN MaTepuai 0e3 mpoOeros;
BBIIIOJIHUBIIHI BCE 3aaHKs, IPEAYCMOTPEHHBIC y4eOHBIM IJIAHOM Ha
BBICOKOM Ka4ECTBCHHOM YPOBHE; IPAKTHUECKHE HABBIKH
11po(eCCHOHATBHOTO MPUMEHEHHUsI OCBOCHHBIX 3HaHUIT COPMHUPOBAHBIL.

Cpennuii ypoBeHb «4»
(xopor10)

OLICHKY «XO0pOoUIO» 3aCIYKHUBACT CTYACHT, IIPAKTUYCCKHU IMOJTHOCTBIO
OCBOUBIIHM 3HaHUs, YMECHUSA, KOMIICTCHIUU U TeopeTI/I‘leCKI/Iﬁ
Marcpuall, y‘-ICGHBIe 3agaHusg HE OICHCHbI MaKCUMAJIbHBIM YU CJIOM
6aJ'IJ'IOB, B OCHOBHOM C(bOpMI/IpOBaJ'I IMPAKTHUYCCKUEC HABBIKH.

[ToporoBblii ypoBeHb «3»
(YIOBIETBOPUTEIHHO)

OLICHKY «y/JAOBJICTBOPUTEJIbHO» 3aCIyKUBAET CTYACHT, YACTUYHO C
npo0enaMy OCBOMBILUH 3HAHUSA, YMEHMSI, KOMIIETEHIIMU U
TEOPETUYECKHI MaTepHrall, MHOTHE YIeOHbIe 3aJaHus 00 He
BBINOJIHWIL, JIMOO OHU OLIEHEHBI YUCIOM 0ajioB OJIM3KUM K
MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHYECKUE HABBIKU HE CHOPMHUPOBAHBI.

MuHMMaIIbHBIN YPOBEHb
«W2»
(HEey/10BJIETBOPUTEIILHO)

OLOCHKY «HCYIOBJICTBOPHUTCIIbHO» 3aCIIYKUBACT CTYIACHT, HC OCBOMBIIHI
3HAaHUWA, YMCHUAI, KOMIICTCHIIUNU U TeOpeTI/I‘ICCKI/Iﬁ MaTcpual, y‘lC6HBIC
3aJaHus HEC BBIIIOJIHUII, IPAKTHYCCKHNEC HABBIKHA HC C(l)OpMHpOBaHI)I.

7. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

7.1 YueOHasi iuTepaTypa, neyaTHble 3JaHus 0M0.1u0TeYHOro (hoHIa

Y4eOHO-MeTOIMYECKOE ~ OOecriedeHrue  JUCHUIUIMHBI  peaiu3yeTcss B paMKax
(GyHKUMOHMpYIOIIEH B By3€ OSJEKTPOHHOM HH(OpMAIMOHHO-00pa3oBaTeabHON cpensl. B
JIOTIOJIHEHHE K H3TOMY B 00Opa30BaTEIbHOM MPOIECCE HCMOIb3yeTcsi OuOIMOTeuHbIt (QOoHN
NeYaTHbIX W3JaHui. bubnuoreunsli HoHI yKOMIUIEKTOBAH N€YaTHBIMU U3aHUSIMU U3 pacyeTra He
meHee 0,25 sk3eMIuisipa KaxJI0To M3 M3/IaHUM, YKa3aHHBIX HM)KE€ Ha KaXKIOro oOydarolierocs U3
qHCiIa ML, OJJHOBPEMEHHO OCBANUBAIOLINX COOTBETCTBYIOUIYIO AUCHUILUINHY (MOAYIIB).

7.1.1 HoBukoB WN.N. Teopuss tepmuueckoit o6pabotrku wmeramuioB / M.M. HoBukoB. — M.:
Mertamnyprus, 1978. —392 c.

7.1.2 bupont B.C. Teopus tepmuueckoit ob6pabotku MmeramioB: yueOHuk/ B.C. BupoHt —
Kpacnospck: UIIK CDY, 2009. — 540 c.

7.1.3 bnantep M.E.Teopus Tepmuueckoit 00padotku : Yuednuk ais By3oB / M.E. brnantep. - M. :
Mertamnyprus, 1984. - 328 c.

7.1.4 MetamioBenenue U TepMUYeckass 00paboTKa CTajid: CIpaBOYHHMK B 3 T. / moa. pex. M.JL
bepumreiina, A.I'. Paxmtanra. — 3-e u3a., nepepab. u gon. — M.: Mammuoctpoenue, 1983. — T.1.

—368c.

7.1.5 bepumreiitn M.JI. Tepmomexanuueckas obOpaborka cranu / M.JI. bepumreiin, B.A.
3aitmoBckuii, JI.M. Kanyrkuna; [Tog pen.M.JI.bepumreiina. - M. : Metammyprus, 1983. - 480 c.
7.1.6 Xumuko-tepMuueckas o0paboTka metamioB : Yueb.nmocobue mig By3oB / FO.M. Jlaxtun,
b.H. Ap3amacos. - M. : Metamnyprus, 1985. - 256 c.
7.1.7 ®emoxun B.K. Tepmouumknnueckas oOpaboTka MeTauioB W jaeraneid MmamuH / B.K.
®emroknH, M.E. CMmaropunckuid. - JI. : Mammuoctpoenue.Jlenunrp.ota-aue, 1989. - 255 ¢

7.2. CnipaBo4Ho-0n01norpaguyeckas Jureparypa
7.2.1 MetamioBenenne u TepMudeckast oopadborka cranu u uyryna : CrnpaBounuk:B 3-x 1. T.3 :
Tepmuueckas U TepMoMmexaHuuyeckas oOpaborka cranu u yyryHa / A.B. Cynos [u ap.]; Ilox
pen.A.I'.Paxmranra [u ap.]. - M. : Uatepmer Unxunupusnr, 2007. - 920 c.
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7.2.2 Xumuko-tepMuueckas oOpaboTka metaisioB M crutaBoB. CrpaBounuk / Iox. pen. JI.C.
JIaxoBuua. - M.. Merannyprus, 1981 —424 c.
7.2.3 CrnpaBOYHHK 1O KOHCTPYKIIMOHHBIM Matepuanam: crpaBounuk/ b.H. ApzamacoB [u np.];
nox pea. b.H. Apzamacosa u T.B.ConoBbeBoit. - M.: MI'TY um. H.D.baymana, 2005 - 640 c.

7.3 MeTonnueckne yKa3zaHusl, peKOMEHIAIUH U IPyrue MaTepuajbl K 3aHATHAM
7.3.1. Teopus Tepmuyeckoir 0OpabOTKHM METAIOB : MeToa.yka3aHus K J1a0.padoTaMm 1o Kypcy
"Teopust Tepmuueckoii oopabotku meramnos"/ HI'TY; Coct.:B.H.[lyounckuii, M.H.Yesposa. -
H.Hosropon : [b.u.], 2010. - 27 c.
7.3.2 TlpuHIMIBI TEPMOMEXAHUYECKOW OOpabOTKM cTayied W cIiaBoB : MeToa.yka3aHus K
BbiloJHEeHUI0O HUP u caMOCTOATENbHBIX HWHIMBUAYAIbHBIX 3adaHui 1o Kypcy "Teopus
tepmuueckoit 00padotku metaymos"/ HI'TY; Coct.B.H.Ayounckuii. - H.Hosropon : [b.u.], 2006.
-16¢
7.3.3 Metobl uccnenoBanus (pa3oBbIX MpeBpaIeHHd u CTPYKTYp : [IpakTHKyM Ui BHIIOJTHEHUS
na6.padot / HI'TY, Cocr.:T.B.Komaposa, M.I".I'opmymos;. - H.Hosropogn : [b.u.], 2005. - 48 c.
7.3.4 AHamu3 paMarpaMMbl H30TEPMHUYECKOTO pacmnaza I[epeoXJakJEHHOrO0 ayCcTEeHUTa
Meroa.ykazanus Kk mnpakt.u sabd.padoram / HI'TY; Cocr.:T.B.Hyxauna, M.H.Yespora,
T.B.Komapoga. - H.-Hosropon : [b.u.], 2022. - 33 c.

7.4 llepeyeHb KypPHAJIOB 10 MPO(UJII0 TUCHUILIHHBI:
74.1 «MeramoBeieHue M TepMHUYEcKas ~ o0paboTKa  METayUIOB» Caiir  —
http://mitom.folium.ru/index.php/mitom
7.4.2. «mxenepHoe oopaszoBanuey». Caidt — http://www.ac-raee.ru/ru/magazin.htm
7.4.3. BectHuk MamuHocTpoeHus. Caur -
https://www.mashin.ru/eshop/journals/vestnik_mashinostroeniya/
7.4.4. «IporpeccuBHbIE = TEXHOJOTMH U  CHUCTEMbl  MamIMHOCTpoeHus».  Cailt -
http://ptsm.donntu.org/
7.4.5. Hayunblii xxypHan «Momnopoii yuenstit». Caiit — moluch.ru.
7.4.6. Hayunas anekrponHas oubnuoreka «KubepJlenunkay. Caiit — https://cyberleninka.ru

8. TH®OPMALMOHHOE OBECIIEHEHUE JUCHUIIJINHBI

VY4eOHbIN mpolecc Mo AUCHUILIMHE oOecreueH HEOOXOIUMBIM KOMILJIEKTOM JIMIEH3MOHHOTO U
CBOOOJTHO paclpoCTPaHsAEMOro MPOrpaMMHOIO OOecredyeHus, B TOM YHCIE OTE€YEeCTBEHHOIO
MIPOM3BOJICTBA (COCTaB MO AMCUMILINHE onpeseneH B Hactosmed PIIJ[ u moanexur oOHOBIEHUIO
IpU HEOOXOIUMOCTH).

8.1 Ilepevyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

[lepeueHr TpOrpaMMHBIX HPOAYKTOB, HCIOJNb3YEMBIX INPU MPOBEACHUM Pa3IMYHBIX BUJOB
3aHATHUH 10 TUCHMITIMHE (OTKPBITHII 10CTYI):

1. Hayunas anekrponnas Oubnuorexka E-LIBRARY.ru. — Pexum nocryna:
http://elibrary.ru/defaultx.asp

2. DnekTpoHHas 6nbauoTedHast cucrema [10BOIKCKOTO TOCY1apCTBEHHOTO YHUBEPCUTETA
cepuca [DnekTpoHHbIi pecypc]. — Pexxum nocryma:http://elib.tolgas.ru./ - 3armn. ¢ sxpana.

3. OneKTpOHHO-0MOIMoTeYHas cucteMa Znanium.com [DIeKTpoHHBIN pecypc]. - Pexum
noctyna:http://znanium.com/. — 3ari. ¢ skpaHa.

4, OTtkpeITOC 00pa3oBanue [ DNEeKTPOHHBIN pecypce]. - Pexum goctyna: https://openedu.ru/.
- 3ary ¢ 9KpaHa.

S. ba3sl nanHbix Bceepoccuiickoro MHCTUTYyTa HaydHOW M TEXHHYECKOH HMHQOpManuu
(BUHUTU PAH) no ecrecTBEHHbIM, TOYHBIM U TEXHUYECKUM HAyKaM DJIEKTPOHHBIN

6. YHuBepcurerckas uHbopmarmonHas cucrema Poccus [DnekTpoHHBIA pecypc]. -
Pexxum nmoctyna: http://uisrussia.msu.ru/. — 3arx. ¢ sKpaHa.
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7. ®enepanbHblii opTan. Poccuiickoe oOpa3oBaHue [DneKTpoHHBIH pecypc]. - Pexxum
noctyna: http://www.edu.ru/ — 3arm. ¢ skpana.

8. Poccwuiickuit oOpa3oBaTenbHbI MoOpTan [DIeKTpOHHBIH pecypc]. - Pexkum mocryna:
http://www.school.edu.ru/default.asp — 3aru. ¢ sxpana.
9. «VmxuaupuHrY [DneKTpoHHBIN pecypc]. - Pexum nocryna: http://www.enginrussia.ru

— 3ar. ¢ ’KpaHa.

10. VYHuUBepcHTETCKHE CETH 3HaHWA [DIEKTPOHHBIA pecypc]. -
http://www.unicor.ru — 3ari. ¢ sKpaHa.

11. ®epepanbublii 00pa3oBaTenbHbI MopTas. MHkeHepHOE 0Opa3oBaHuE [DNEKTPOHHBIN
pecypc]. - Pexxum noctymna: http://www.techno.edu.ru — 3arm. ¢ skpana.

12. Tlopram pansi CTYyIEHTOB IS TOWCKA HWHQPOPMAIMH MO HM3y4aeMbIM JTHCIUTUITMHAM
[DnexTpoHHbIi pecypc]. - Pexxum goctyna: http://www.twirpx.com — 3ari. ¢ sKpaHa.

13. OOpazoBaTenbHBI MaTEMAaTHUYECKUN CAalT [DIEKTPOHHBIA pecypc]. - Pexum gocryma:
www.exponenta.ru — 3arJ. ¢ 3KpaHa.

14. Ilopran  «Metamtypr» [D71eKTpOHHBII
www.bestmetallurg.narod.ru — 3aru. ¢ skpana.

15. Mapounuk craneit u cruaBos http://www.splav-kharkov.com/main.php

Pexum nocryna:

Pexum

pecypc]. - JIOCTYyTIA:

Tabmuna 7 — Ilepedyenp d7IeKTPOHHBIX OMOIHOTEYHBIX CUCTEM

Ne HanmMmenoBanue DBC Ccbliika, 10 KOTOPOii 0CyIeCTBISACTCA
poctyn Kk 9bC

1 2 3

1 KoHcynbTaHT cTyneHTa http://www.studentlibrary.ru/

2 Jlann https://e.lanbook.com/

3 HOpaiit https://biblio-online.ru/

8.2 IlepeyeHb JIMIIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOI0 TPOrPAMMHOIO
obecrieyeHHUsl, B TOM 4YHCJe OT€YECTBEHHOr0 MPOU3BOACTBA HEOOXOIUMOIO /s OCBOEHHS
AU CHHIITAHBI

B rtabnume 8 ykazaH mepedeHb JIMIICH3MOHHOTO U CBOOOJHO PacCHpOCTPaHIEMOTrO
IPOTrPaMMHOTO 00ECIICUeHH s, B TOM YHCJIE OTEYECTBEHHOTO MIPOU3BOICTBA.

Tabnuua 8 — [IporpammHoe obecrieueHue

IIporpammHoe oGecnieyeHue, HCNOJb3yeMoOe B
YHHBepCUTETe Ha JOTOBOPHOI 0CHOBE

I[IporpammHoe obecnieueHue cBOOOIHOIO
pacnpocTpaHeHus

Microsoft Windows 7 (mommucka MSDN 4689,
nojnucka DreamSparkPremium, morosop Ne Tr113003
o1 25.09.14)

Adobe Acrobat Reader (FreeWare)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html

Microsoft Office Professional Plus 2007 (sumensust Ne

OpenOffice (FreeWare) https://www.openoffice.org/ru/

42470655)

8.3 IlepedyeHb coBpeMeHHBIX NPO(ECCHOHAIBHBIX 0a3 JAaHHBIX M HMH(POPMALMOHHBIX
CIIPaBOYHBIX CHCTEM

B tabmuue 9 yka3zaH nepeyeHb NpoQecCHOHATIBHBIX 0a3 JaHHBIX U MH(OPMAIIMOHHBIX
CTIPAaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH AOCTyN (yAaJeHHBI nocTym). /laHHBIA mepedeHb
MOJIEXKHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nanHoM paszzgene MoryT ObITh NMPHUBEAEHBI pecypchl (CCBUIKM Ha CAlThl), HA KOTOPBIX
MOYKHO HaMTW TOJNE3HYIO A Kypca MHGPOpMAalMio, B T.Y. CTAaTUCTUYECKUE WIIM CIIPABOYHBIE
JaHHbIE, y4eOHbIe MaTepHalIbl, OHJIAWH KypPCHI U T.JI.
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Tabmuua 9 — IlepedyeHb cOBpeMEHHBIX MPO(ECCHOHANBHBIX 0a3 MaHHBIX U HH()OPMAITMOHHBIX
CIIPaBOYHBIX CHCTEM

Hoctyn k pecypcey (yaajaeHHbIH
JAOCTYI C YKa3aHUEM
CCHLIKHM/TOCTY U3 JIOKAJIbHOM
CceTH YHHMBEPCHUTETA)

Ne HaumeHoBaHnue npogeccuoHAJIbHON 0a3bl
AAHHBIX, HHPOPMALMOHHO-CIIPABOYHOM CHCTEMBI

1 2 3

1 baza  nmaHHBIX  cTaHZapTOB W PErJIaMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
baser nanaeix HarmmoHansHOTo0 coBETA 10 OIIEHOYHOM

2 http://www.ncva.ru
NEeATeILHOCTH
CnpaBouHas IIpaBoOBas cucreMa .

3 JIOCTYT U3 JIOKAJIBHOM CETH
«Koncynprantllirocy
HudopManinoHHO-CTIIpaBOYHAS cucreMa .

4 JIOCTYT U3 JIOKAJIBHOM CETH

«Texakcnepr»

9. OBPA30OBATEJIBHBIE PECYPCBbI J1JI1s1 UYHBAJINJAOB U JINIL{ C OB3

B Tabnune 10 yka3zaH mnepedeHb 00pa30BaTENBbHBIX PECYPCOB, HUMEKOIMIUX (OpMBL,
aJalTUPOBAHHBIE K OTPAaHUYCHHUSM WX 370POBbs, a TAKKE CBEJCHHUS O HAJTUYHH CIICIIUATBHBIX
TEXHUUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO W WHIUBUAYAIbHOTO TMOJb30BaHus. [lpu
3aMOTHCHUH TaOMUIBI MOXET OBITh WCIOJb30BaHA HH(OpMAIus, pa3MENICHHAs B TOJpa3jelie
«Jloctynnasi cpega» crnenuanusupoBaHHoro pasfena caiita HITY «Csemenus 00
obpasoBaTenbHOU opranu3arum» https://www.nntu.ru/sveden/

Tabnuna 10 - O6pazoBaTenbHbIC pecypchl s HBAIU 0B U jnil ¢ OB3

Ne Ilepeyenb 00pa3oBaTeIbLHBIX PECypCoOB,

NPUCIOCOOTeHHBIX 1JIS1 MCTI0JIb30BAHUSA
uaBaauaamMu u gunamu ¢ OB3

CBEI[eHI/IH 0 HAJINYHMU ClIeHHNAJIbHBIX
TEXHHYECCKHUX CPEACTB Oﬁy‘lel-[]/lﬂ
KOJJVIEKTUBHOTO U HHAUBUAYAJIBHOI'O

10J1b30BAHHUSA
1 2 3
1 OBbC «KoHCYNbTaHT CTYJEHTa» 03BYUYKa KHUT U YBEJIMYEHUE mpudTa

CrienragIbHOe MOOUITBHOE TIPUITOKCHHE -
ObC «Jlanb» H ° 1P
2 CHUHTE3aTOp PEYH, KOTOPHIH BOCITPOU3BOTUT
TEKCThI KHUT U MCHIO HaBUTAITU!

3 OBC «tOpaiit» BepCHs IS CIIA00BUISIITNX

AnantupoBaHHble  oOpa3oBaTenbHble  nporpammbl  (AOII) B oOpa3zoBaTenbHON
OpraHu3alliil HE peau3yloTcs B CBSI3M C OTCYTCTBHEM B KOHTHMHIE€HTE OOYYarOIIMXCS JIMI[ C
OTpaHMYEHHBIMU BO3MOXKHOCTAMHU 370poBbs (OB3), xenaromux obydarbcst no AOIL. CornmacHo
QenepanbHoMy 3akoHy 00 obOpazoBanuu 273-®3 or 29.12.2012 r. cr. 79, n.8
"IIpodeccuonanpbHoe oOyueHne wu mnpodeccuoHaTbHOe O0pa3oBaHWE OOYYAOMIMXCS C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI OCYIIECTBIISIIOTCSI Ha OCHOBE O0pa3oBaTeIbHBIX
porpaMM, aJanTHPOBAaHHBIX MPH HEOOXOTUMOCTU JJsi 0O0y4eHMsI yKa3aHHBIX OOydarommxcs'.
AOII pa3zpabareiBaeTcs 10 KaXJ10W HANPaBIEHHOCTH MPU HAIWYHMU 3asIBIICHUI OT 00ydYaronmxcs,
SBIISTIONIMXCST MHBAMMAaMU wid junamMu ¢ OB3 W m3bsABHMBHOIMX JKeaHWe 00 OOYYeHWH I10
JTAHHOMY THITy 00pa30BaTeIbHBIX IPOTPAMM.
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.ncva.ru/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, HEOBXO/JINMOE JIJIA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLOHECCA 110

Y4eOHble ayauTOpUU

JIA

JTUCHUIINHE
IIPOBECACHUA 3aHATUNA I10

000py/I0BaHHWEM U TEXHUYECKUMHU CPEACTBAMU O0YUECHUS
B tabGmune 11 nepeuncieHsr:

- y4eOHbIC ayTUTOPUH JUIS TPOBEACHHS y4eOHBIX 3aHSTH, OCHAIICHHBIC O0OpPYIOBAaHUEM U

TEXHUYECKUMH CPEJCTBAMU O0YUCHUS;

- TMOMENICHUS MJIsi CaMOCTOSITENhHONH paboOThl OOYYaroNIMXCs, KOTOPHIE JOJDKHBI OCHAIICHBI

KOMHBIOTepHOﬁ TEXHHUKON C BO3MOKHOCTBIO HNOAKIOYCHUA K CCTHU

JUACIUIUINHE,

OCHAalICHBbI

«nTepuer» wu

obecrnieueHreM JOCTYIa B AJICKTPOHHYIO. HH(DOpMAIMOHHO-00pa3oBaTenbhyo cpeny HI'TY.

Tadmuua 11 — OcHaLIEHHOCTH
CTYAEHTOB I10 TUCIMILIHHE

aAyIUTOPUI ¥ TOMEIICHWHA [UIS CaMOCTOSITETbHOW paboThI

Ne HaumeHoBaHue aynuTopuii u
NoMeLleHHil 1Jis

OcHalIEHHOCTb Ay IMTOPUIA
NOMeIeHuii ¥ MoOMeleHnii 1JIs

IlepeyeHsb JIMLEH3HOHHOTO
NMPOrpPaMMHOIo odecneyeHms.

CaMOCTOSATEIbHOI padoThI CaMOCTOATEILHON padoThl PexBu3UTHI
NOATBEPKAAI0LIEro
JOKYMEHTAa
1 1333(2) OCHAIIEHHOCTh  CIICIMAIN3UPOBAHHOMN
Jlabopatopus  «Tepmudeckoii | MeOeNbI0 U TEXHUYCCKIMU CPEACTBAMHU:
00paboTKM  MeTayioB», T. |*  DJIEKTPOIeYb COTIPOTHBIICHUS
Hwxuuit Horopon, MunuHa, kamepHast nabopatopras CHOJI-
24 1,6.2,5.1/9-114
*  Mukpockon  CTEpeOCKONMUYECKUI
MBC-10.
*  Muxkpockon MUM-7
* Becn nabopaTtopHbie
aHanuTHyeckue Mozaenu  BIIA-
200r-M
+ Ilpubop  yHUBepCaNBbHBIA Ui
W3MEPEHUS TBEPJOCTH METaIOB U
crutasos UTS5010
+  TIpubop i1 W3MepeHUsT TBEPAOCTH
o meroay Poksemna TP 5006
+  TIpubop i1 W3MepeHHsT TBEPAOCTH
o metoay Poksermia TK-2.
* ITapTer — 11 mrT.
Cryn — 22mrt
2 1333(3) OCHAIIICHHOCTh  CIICIHATH3UPOBAHHOM
JlaGopatopust MeOEeIbI0 U TEXHUYECKUMU CPEJICTBAMHU:
«Meraorpadpuueckux *  Muxpockon "Ansramu MET 1C"
nuccnepoBanuity, r. Hmknuuit | «  Kamepa ArpTamMu
Hosropon, Munwnna, 24 UCMOS03100KPA
Becol anamutudeckue tuna AJ[B-200 2
KII.
3 6409 1. locka memnoBas;
MynetumeauitHass  ayaurtopus | 2. DkpaH
(m1st  mpoBemeHms  3aHATHH | 3.MyIbTHMEIUHHBINA npuHocumbiiit | 1. Windows Vista OEM
JIEKIIHOHHOTO U cemuHapckoro | ProjektorMPT840 (mepenocHoit); Activation
THIIA, TPYIITOBBIX u | 4. Hoyt6ykSonyVaio: Intel | 2. Microsoft Office
HHMBUTYaTbHBIX Core2Duo@1.8Ghz;2Gb o3y | Professional Plus 2007
KOHCYJIbTaITUH, TeKymiero | (mepeHOCHOH); (munensus Ne 42470655);
KOHTPOJSI W TpoMexyTouHoit | 5. Cryn — 24mrT.; 3. Dr.Web (c¢/u B241-3JB7-
arrectanumn); r.  Hmwxnawmii | 6. [Tapter — 18 mT.; 6EP7-BQB4 ot 18.05.2020)
Hogsropon, Kazanckoe mi., 12,
KOPIL6
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11. METOJUYECKHUE PEKOMEHJIALIMYA OBYYAIOLUMCSI 10 OCBOEHUIO
TACIATITAHBI

11.1 O0mue MeToAUYeCKHE PEKOMEHAAUMH I 00YYAIOIIUXCH 110 OCBOEHHMIO IMCIUIIIUHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTHH

JlucuuminuHa  peanu3yercs IOCPEACTBOM  MPOBENCHUS  KOHTAaKTHOW  paboThl €
oOyyaromuMucs (BKJIOYasl IPOBEJEHUE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSTEIbHON
paboThl 00YUYAIOIINXCS U IPOMEXKYTOUHOM aTTeCcTaIUu.

[IpenogaBanue  AMCUMIUIMHBI  BEAETCS C  NPUMEHEHUEM  CIEAYIOIIUX  BUIOB
00pa30BaTeNbHbIX TEXHOJIOTHIA:

— WHTEPAKTHUBHBIC TEXHOJIOTUU;

—pa300p KOHKPETHBIX CUTYaLUH.

[Ipyn npenomaBaHuu TUCHUIUIMHBI «TepMuueckas W XUMHUKO-TepMUdeckas o0OpaboTka
METAJJIOB U CIUIABOBY», HCIOIb3YIOTCS COBpEMEHHBbIE 00pa3oBaTelIbHbIE TEXHOJOTHUH,
MO3BOJISIIOIINE TOBBICUTH AaKTUBHOCTH CTYJIEHTOB TIpPU OCBOGHHMM Marepuaiga Kypca |
MPEIOCTABUTh UM BO3MOXKHOCTH 3(P(PEKTUBHO pean30BaTh Yachl CAMOCTOSITENEHON paObOTHI.

Ha nexkuusax, nOpakTHYECKUX 3aHATHUAX PEATU3YIOTCS WHTEPAKTHUBHBIC TEXHOJIOTHH,
MIPUBETCTBYIOTCSI BOIIPOCHI M OOCYKIEHUS, UCTIONB3YETCS IMYHOCTHO-OPUEHTUPOBAHHBIN MOJIXO/I,
TEXHOJIOTHSI pa0dOThl B MajbIX TPYIIAax, YTO IMO3BOJSET CTYAEHTAM IPOSBUTH CEO0s, MOIYIUTh
HABBIKM CAMOCTOSITEILHOTO U3y4YEHHS MaTepralia, BRIPOBHATh YPOBEHb 3HAHU B IPYIIIIE.

Bce Bompochl, BO3HUKILIKE MpPU CaMOCTOSATENbHONW paboTe HaJ JOMAIlHUM 3aJaHHUEM,
noIpoOHO pa3OuparoTcs Ha MPAKTUYECKUX 3aHATUAX U JeKuuax. [IpoBoasTcs uHauBUyalbHbIC U
TPYIIIOBBIE KOHCYJAbTALlMM C HUCIOJIb30BAHUWEM, KaK BCTPEUY CTYJIEHTAMU, TaK U COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJOTHH: dekTpoHHas nouta, SKYPE.

NuutuupyeTcst akKTUBHOCTH CTYJEHTOB, MOOIIPSETCS 3aJaHue JIFOOBIX BOIPOCOB 10
MaTepuany, NPaKTHUKyeTCd WHIUBUAYAIbHBIA OTBET Ha BOIPOCHI CTY/IEHTa, PEKOMEHIYIOTCS
METO/Ibl YCHEIIHOT0 CAMOCTOSTEIbHOTO YCBOCHMsI MarepHajla B 3aBHCHUMOCTH OT YPOBHS €ro
0a30BOIi MOATOTOBKHU.

[IpomexxyTounasi arTectamusi MpPOBOAUTCS B (hOpME 3a4eTa ¢ OICHKON C yYETOM TEKYIIEH
YCIIEBAEMOCTH.

[To mToram TekyIe ycreBaeMOCTH CTYJIEHTY MOKET OBITh BBICTABIICH 3a4€T C OIEHKOM 10
MpPOMEXKYTOUHOU aTTectanuu. CTyeHTaM, akTUBHO Y4aCTBYIOIIIEM B 00pa30BaTeIbHOM MpoIiecce
1 CBOEBPEMEHHO BBITIOJHUBIIUM BCE 00s3aTeNbHBIC BHUJIbI 3aIUTAHUPOBAHHBIX YUYEOHBIX 3aHSTHI
Ha OIICHKY OTJIMYHO, MO pEUICHHI0 IMpernojaBaTens 0e3 MPOXOXKACHUS MPOMEKYTOUHOM
aTTeCTallul BBICTABIISAETCS 3a4eT B COOTBETCTBUU CO IIKAJIOH OLIEHKU PE3yJbTAaTOB OCBOCHHUS
JUCITUTIAHBI.

11.2 MeToauyeckne yKazaHus Il 3aHATHI JIEKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC TPEANnojaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOITPOCOB
TEMaTHUYECKOTo IJIaHa. B Xo/ie JTeKIMOHHBIX 3aHATUI PaCKpPBIBAIOTCS 0a30BBbIE BOIPOCHI B paMKax
KKJI0M TeMbl AUCHUIUIMHBL (Tabnumna 4). O003HAYalOTCs KIIOYEBBIC ACTEKTHI TEM, a TaKXKe
JIENaloTCs akKIeHThl Ha Haunboyiee CIIOKHBIE M BaKHbIE TOJIOKEHHUS H3y4yaeMOro Marepuana.
Marepuanbl JEKIMA SIBISIOTCS OMOPHOM OCHOBOM JUIsi TIOATOTOBKM OOyYarOIUXCA K
71ab0paTOPHBIM M MPAKTUYECKUM 3aHATHSM, K BHITIOTHEHHUIO 3aJJaHU CaMOCTOATEIHLHOU paboThI, a
TaK)kKe K MEPONPUSITHAM TEKYIIEr0 KOHTPOJIS YCTIEBAEMOCTH M MPOMEKYTOUYHOW aTTECTAIMH T10
JHUCIHUIINHE,

B Xonme neKIMOHHBIX 3aHATHNA PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAaHUE YYEOHOTO
Marepuana.
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11.3 MeToanyeckue yKa3aHusi 10 OCBOCHHIO JMCIHUILJIMHBI HA PAKTHYECKUX padoTax
[IpakTHyeckue  3aHATHA ~ NPEACTABIAIOT  COOOM  JeTanu3aluio  JIEKLIHOHHOTO
TEOPETUYECKOI0 MaTepuasa, IpoBOAATCS B LIENAX 3aKPEIUIEHUS Kypca U OXBaTbIBalOT OCHOBHbBIE
pasznensl. OCHOBHOW (GopMOH MNpOBENEHHUS NPAKTUUYECKUX 3aHATHH SBISETCS HaIMCaHUE
JIOKJIaJIOB, a TAKXKE pELICHHUE Kelic-3a/1a4 B ayIUTOPHBIX YCIOBHSIX.
[IpakTryeckue 3aHATUS 00ydarOUIUXCs 00ECIIeYUBALOT:
- IPOBEPKY U YTOYHEHUE 3HAHWM, II0JyYEHHBIX HA JICKLIMIX;
- IOJy4yeHHE YMEHMH M HaBBIKOB OOCYKIECHHS BOIIPOCOB IO Y4eOHOMY Marepuanty
JUCIIUIIINHEIL,
- YMEHHeE pelllaTh CUTYallMOHHBIE 3aJjauu.

11.4 MeToauyecKkue yKa3aHus M0 CAMOCTOSITEJIbHOM padoTe 00y4aroumuxcs

CamocrosarenbHass pabora oOecrieyMBaeT IMOATOTOBKY OOy4alomerocs K ayAuTOPHBIM
3aHATUSAM M MEPONPHUITHUIM TEKYLIEro KOHTPOJS M MPOMEKYTOUHOM aTTECTAlMM IO M3y4aeMoul
JUCLUIUIMHE. Pe3ynbTrarthl 3TOW NOATOTOBKU IPOSBISAIOTCS B AaKTHMBHOCTM OOy4Yarollerocs Ha
3aHATUAX M B KayeCTBE BBIMOJHEHHBIX NPAKTHUUECKUX 3aJaHUM U Jpyrux (opM TEeKyIIero
KOHTPOJISL.

[Ipu BBIMONHEHUH 33JaHUN JUIS CAMOCTOATEIBHOW pabOThl peKOMEHAyeTCs MmpopadoTka
MaTEepUAIOB JIEKUMH M0 KaXJOW MPONUIACHHOM TeMe, a TaKXKe H3Yy4EHUE PEKOMEHIyeMOu
JUTEparypsl, peacrasieHHon B Paznene 7 PII/L.

B mpormecce camocTosTenbHON pabOTHl MPU W3YyYEHHH TUCIMIUIMHBI CTYACHTBI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIEHUATM3UPOBAHHBIX AYAUTOPHIX VIS CAMOCTOSITENBHON pabOThI
(ykazano B Tabmuue 11). B aymuropusix wumeercs JocTyn depe3 HMHPOPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «MHTEepHET» K 3JIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anexrponnoit oudnuoreunoit cucreme (3bC), rie B a3meKTpoHHOM
BUJIC pACIOJIaraloTcsi y4eOHble M Yy4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHbI JUIsl CAMOCTOATEIBHONU padOThI IPU U3YUYEHUU AUCLMITIIUHBI

12. OUEHOYHBIE CPEACTBA J1JIsA KOHTPOJISA OCBOEHUS JUCHUIIJIMH

12.1TunoBble KOHTPOJIbHbIE 3aJaHUS MJIH HHbIe MaTepHAJbl, HEOOXOAUMBIE JJIsl OLEHKHU
3HAHMi, yMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
Ilpumepvr munoevix 3a0anuii:

TunoBble 3a1aHUA K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHAM
3ausTue Ne 1 (1 yaca)
3akaJjika IBETHBIX CIJIABOB
Keiic-3apaun

1. CmnaBer cuctemsl Al-Cu MOTYT HCHOJB30BaThCSA JJISI M3TOTOBJCHHUS INTAMIIOBOK H
OTNUBOK. YeM Oy/eT OTIu4aThCs PeKUM 3aKalKH JUISl TAKUX CIIaBOB?

2. PackienbiBanue 3akienok w3 gypamomuHa J[16 3aTpymHeHo. YKa3aTh NMPUYHHY, €CITH
M3BECTHO, YTO OHHU M3TOTOBIIEHBI BBHICAJAKON M3 3aKAJIEHHOTO MPYTKa. Y CTPAHUTH AePEKT
Hanbosee SKOHOMUYHBIM CIIOCOOOM.

3. [Ilepenyrans! 3akanennsle u3nenus uz bpb2 u bpAXH10-4-4. PaccoptupoBars ux 0e3
pa3pylieHust ¥ O0BSICHUTh Ha YeM OCHOBAHBI PA3THIHSI.

3austue Ne 2 (1 yacoB)
3akaska crajieil 1 YyIryHOB
Keiic-3apaun
1. Tlocne 3akanku JeTaib U3 CTAIH 45 UMEET MOHWKEHHYIO TBEPAOCTb. YKa3aTh BO3MOXKHbBIE
MIPUYKHBI 3TOTO U YCTPAaHUTH Opax.
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Ilocne 3akankm netanb U3 cranud Y12 HUMeeT NOHMKEHHYIO TBEPAOCTb. YKa3aTh
BO3MO>KHbBIE IIPUYMHBI ITOTO U YCTPAHUTD Opak.

[Tocne 3akanku ctanmu Y12 Obuta OOHapyXeHa ceTKa LIEMEHTHTA. YKa3zaTh MPUYUHY
oOpazoBanus Opaka. [IpemmokuThk crocod ucrpaBIcHUsI.

IIpu onpenenenunn npokanuBaemoctu craneil 3512 u 35XI'C paccrosiHue 10 30HBI €
MOJYMapTEHCUTHOM CTPYKTYPOM COCTABWIIO 6 MM JJIsi IEPBOM CTaJIM U BO3POCIO 0 9 MM
JUIs1 BTOPOHU. YKa3aTh NpUYHHbI OoJbIneil npokanuBaemoctu ctainu 35XI'C.

B skcnepuMeHTalIbHOM OIpeeIeHUH MPOKATUBAEMOCTH OJHOM MJIaBKH 3a9BTEKTOMIHOM
ctanu 9XC npoTsHKEHHOCTh MAPTEHEHTHOM 30HBI BO3pocia ¢ 25 10 28 MM B pe3yJibrare
MOBBIIICHUS TemrepaTypsl 3akasiku ¢ 860 10 900 °C. OOBACHUTD TPUYUHBI, HO KOTOPHIM
B PE3YJIbTATE MOBBIIIEHUS TEMIIEPATYPBI 3aKAJIKH BO3pOCIIa IPOKATUBAEMOCTb.

[tamnel clOXHOH (QOPMBI, OCOOEHHO HMEIOIUE BHYTPEHHEE OTBEPCTHE, CHIIbHO
neGopMUPYIOTCS TIpU 3aKaike. PekoMeHJ0oBaTh TeMIeparypy 3aKajKd LITaMIOB M3
BBICOKOXPOMUCTOMU cTad X12®, npu BBINOTHEHUU KOTOPOH 3HAUUTEIBHO YMEHbBIIAETCS
nedopmanusi. YKazate CTpYKTYpy CTaJIH MOCJE 3aKaJKU U OOBSICHUTH MPHYUHBI, CIIOCOO-
CTBYIOILIME YMEHBIIEHUIO AeQOopMaIlii.

MeT4nKH, U3rOTOBJIEHHBIE U3 YTIEPOAUCTOM cTanu ¢ conaep:xkanueM 1,1 % C, nomanucs B
paboTe 3HAUMTENBHO paHBIIE CPOKa HOPMAIBHOTO 3aTyIUIeHHs. MHKpoaHalIu3 CTaiu
[I0Ka3aJ HaJIM4Yue LEMEHTUTHON CEeTKU B CTPYKType. OOBSICHUTH NPUYUHY IMOSBICHUS U
MIPEITIOKUTH MEPHI 110 UCTIPABICHHUIO Opaka.

Ha3zHauuTh pexuM HM30TEPMHUECKOM 3aKaJKd Ha HWXKHUM OEWHUT Ui NPOBOJIOKU U
CTEP’KHEBOM JIeTalM, IOJYYEHHON TOUeHueM, u3 cranu 651

BausiTue Ne3 (1 yaca)
Bb10op peskuma crapeHusi

Hapucyiite kpuByI0 3aBUCHMOCTH BPEMEHHOTO CONPOTHUBJICHMS pa3pbIBy CIUIaBa THIIA
OyPaIIOMUH OT TemmepaTypbl crapeHus. Omnupasch Ha 3Ty 3aBUCUMOCTb, Ha3Ha4bTe
PEXUM CTAOMITU3UPYIOIIETO CTAPEHUSI.
Hapucyiite kpuByt0 3aBUCUMOCTH TBEPJOCTHU CILJIaBa THIA JAYPAaJOMUH OT TEMIIEpaTyphbl
crapeus. Onupasch Ha 3Ty 3aBUCUMOCTb, HA3HAUYbTE€ PEXHUM KpPATKOBPEMEHHOIO
(HETIOJTHOTO) CTapeHUs.
Hapucyiite rpaduku 3aBUCUMOCTH Npefenia TEeKydyeCTH CIUIaBa TUIA TypallOMHH OT
JUIUTEILHOCTHU BBIIEPIKKH:

- 1mpu ecrectBeHHOM ctapenuu (1= 20 °C);

- MCKYCCTBEHHOM CTapeHUH Ha MaKCUMaJIbHYIO po4HOCTh (7= 190 °C);

- nepectapuBanuu (7 =220 °C).

Keiic-3agauu

1.

CornacHO TEXHMYECKMM YCJIOBHAM Ha cmuiaB /{1, oH JOKEH HMMETh CIenyrouue
MEXaHWYECKHUE CBOMCTBA: BPEMEHHOE COMPOTUBIIEHUE pa3phIBy G HEe MeHee 420 MIla u
OTHOCHUTEINIbHOE y/UIMHEeHHe O He MeHee 15 %. OaHako (aKTHUeCKH MOCie 3aKaKH U
crapeHus ObUTH mosydeHsl 3HaueHus:: 6, = 390 MIla u & = 21 %. KakoBa npuunHa O6paka u
MO>KHO JIM UCIIPABUTh TaKyIO MPOTYKIUIO?

Ilocne 3akanky W crapeHUs MAapTUS NPYTKOB M3 IOypamomuHa Mapku (16 mmena
3HAQ4YE€HHUsI BPEMEHHOIO CONPOTUBIEHUsA pa3peiBy G; = 400 MIla m oTHOcuTensHOE
ymmaerne 0 = 10 %. CoriacHo TEXHUYECKUM YCJIOBHUSAM OHH JOJDKHBI OBITh: Gy > 460
MIla u 6 > 8 %. KakoBbl Bo3MOXHBIE NpuuuHBl Opaka? J[laiite HeoOXoauMble
MOSICHEHHS.

CornacHO TEXHHYECKMM YyCIOBUSM Ha cmiaB J[1, OH JOMKEH HMeTh BPEMEHHOE
COIpOTHBIIEHUE pa3pbIBy 6B He MeHee 420 MIla, oTHOcUTeNbHOE y/UIMHEHHE O HE MEeHee
15 %. Onnako (hakTUYECKH OBUIM TMOJMYYEHBI MOCHE 3aKAIKH M CTApeHUS CIETYIOIINe
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3HavyeHus: oB = 320 MIla, & = 2 %. KakoBa npuunHa Opaka ¥ MOXHO JIM UCIIPABUTH ITY
MPOAYKIUIO?

3ansaTue Ne4 (1 yaca)
Bri0op pe:xknma oTmycka

Keiic-3agaun

1.

2.

[Tocne 3akanku U OTIycKa JeTalb U3 CTaIH 45 UMEeT MOHMKEHHYIO TBEpJOCTh. YKa3aTh
BCE BO3MO’KHBIE IPUYMHBI 3TOI'0 U UCIIPABUTH Opax.

Jeranp u3 cranu 40X mociie 3aKajiki U OTIYCKa UMEET MOHIKEHHYIO YIapHYIO BA3KOCTb.
VYkazaTh Bce BO3MOKHBIE IPUUMHBI Opaka (He MeHee YeThIPEeX ), yKa3aTh €ro CTPYKTypHBIE
MPU3HAKU U UCTIPABUTH Opax.

MeputensHass ckoba u3 cramu  Y10A 10mKHA HMMETh  BBICOKYIO TBEPAOCTb,
M3HOCOCTOMKOCTh M CTaOMIIbHBIE pa3Mephl. YKa3zarh omnepaunuio TO, oOecrieunBaronlyro
9TU CBOMCTBA.

[Tocne ormycka 3akaneHHwsix ctanedt 40 m 40X mpu temneparype 400 °C uzmepunn
TBepAOCTh 10 PokBemny. Y kakoil cranu TBepIOCTbh OKa3anach Bbille? KakoBa mpuunHa
TaKOW pa3HUIIBI B TBEPIOCTU ITUX CTaJICH?

[Tocne ormycka cranu mapku 40X npu temrnepatype 300 °C ynapHas BS3KOCTh OKa3aiach
B 2 pa3za HIKe TpeOyeMbIX 3HAUEHUH [0 TEXHUYECKUM YCIOBUSM Ha JeTalb; Ha
MOBEPXHOCTHU pa3pylIeHUs yJapHbIX 00pa3oB 0OHAPYKEH OJIECTSIINN KPUCTATHICCKUI
uznom. KakoBa npuunna storo Buaa Opaka? Kak ucnpaButh 3Ty u3fenus’?

[IpeioxkuTe TPUHIUIHAIBGHO BO3MOMKHBIE CIIOCOOBI MPEJOTBPALICHUS OO0paTUMOM
OTITYCKHOM XPYIKOCTH JIETUPOBAHHBIX CTaJICH.

BausiTue Ne5 (1 yaca)
Peasin3aius npoueccoB TepMOMEXaHNYECKOI 00padOTKH CTAPEIOIIMX CIIJIABOB

Keiic-3agaua

1.

Kprouku, mojiepkuBarone HUTh Hakaia B JIAMIIOYKaX HaKAJIMBAaHUS, U3TOTOBIICHBI M3
TEXHUYECKH 4YHucTOro Hukens. Ha3HaubTe TeXHOJOTHIO AedOopMaliMOHHO-TEPMHUYECKON
00pabOTKH TPOBOJIOKH M3 TEXHUYECKH YHUCTOTO HHKEIs, YMEHBIIAIOIIYI0 CKOPOCTh
non3yyectd. Kak Oyaer Ha3plBaThCs Takas TEXHOJIOTHUS M Kakoe  SIBJICHUE
CTPYKTYypOOOpa30BaHHUsI JIEKUT B €€ OCHOBE?

[Tocne 3akanku U cTapeHUs MPECCOBAHHBIX MOIy(paOpUKaTOB U3 AJTIOMHUHHMEBBIX CIUIaBOB
B95 npenen tekyuyectu Ha 15-20 MIla Gonee Bricokuil, yem Ha moiydadpukaTax 3TOro
e CIUlaBa Mocje 3aKalKHd U CTapeHHs, HO MOJYYEHHBIX METOJOM Tropsiued MpOKaTKH.
KaxoBsl mpuuunsbl 3toro siBienusi? Kak HazpiBaeTcst 3T0T 3 PexT?

W3nenue w3 apompoyHOro amroMHHHEBOro cmiaBa Tuna AK4-1 (mopmieHs) XOMKHO
o0yamaTh MajJoll CKOPOCTHIO TOJI3y4ecTH. BO3MOXHOCTH TPAAUIIMOHHOW TEXHOJIOTHH
UCIIOJIb30BaHbI OJHOCTHIO. Ha3HaubTe criocol aedopmanmoHHO-TepMUYeCcKOl 00paboTKU
JUTSL pelIeHUs JaHHOW 3amadu. Kakoe siBleHue IeXUT B €e OCHOBeE?

Bansitue Ne6 (1 uaca)

Peasm3anus npoueccoB TepMOMeXaHHYeCKO 00padoTku cTaei
3aroroBka u3 ctainu 38XC nocie HarpeBa 10 880 °C u BBIIEPKKHU MPHU ITON TeMIepaType
oxJlaxaeHa B wIenoyHOM BaHHe 10 Temmepatypbl 400 °C u mpu 3TOM Temmeparype
MOJIBEPTHYyTa IMpoKaTke co creneHbio 50 % c mocneayoomuM oxyaxaeHueM B macie. Kak
Ha3bIBAaETCs Takas 00paboOTKa M Kakue (MPearooKUTEIbHO) CBOMCTBAa OyAyT MOTydYeHbI?
KakoBbl NpUYMHBI TAKOTO U3MEHEHHS CBOMCTB?
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[Ipu ATO cranmum 45 nedopmauuio co creneHsio 50 % mpoBomwim mpu 850 °C c
HEMEIJICHHBIM OXJIOKJCHHEM B BOJE M HU3KAM OTIyckoMm. [lomydeHo BpeMeHHOe
conportuBiieHue paspeiBy 2 500 Mlla npu orHocutensHOM ymmuHeHun 8 %. Kak
Ha3bIBaeTCs Takas 00pabOTKa, KAaKOBBI MPUYMHBI TOBBIIICHUSI MEXaHHYECKUX CBOMCTB I10
CPaBHEHHIO ¢ OOBIYHON TepMOOOPaOOTKOI (3aKaka + OTITyCK)?

3ansitue Ne7 (1 gaca)
JAnddy3nonHoe HacbIeHNE MeTAJIAMH

Keiic-3agaua

1.

Ilpu nHaceimienun wu3aenusi u3 BemecTtBa A BemectBoM B npu temmneparype 0,5 Trn
nonydeH cinoit 0,1 mm mocne Boiaepkku 1 4. Kak M3MEHUTH pekxuM 0OpabOTKU st
MOJTYdeHHS CJ1os TryouHou 1,0 mm?

[Ipu Haceienun uzaenus Bemectsa A BemniectBoM B nipu temneparype 0,95 Tt nonyyen
cioit rimyounoit 0,9 MM mocie Beiiepkku 10 4. Kak m3MeHHTH pexuM 0OpabOTKH Jist
nosyuenus cios 1,0-1,1 mm?

IIpy nementanuu mectepHu U3 ctaiau 20X MOJYy4eHO KPYITHO3EPHUCTOE CTPOCHHE B
CepAlleBUHE TIpU TiHyOuHEe 1eMeHToBaHHOro ciosi 0,2 MM. VYKaxuTe, NpU KaKuX
TEeMIepaTypax MPOBOJMIACH [IEMEHTAIMs U YTO HEOOXOAUMO MPOBECTU JJISI UCTIPABICHUS
MOJIy4YE€HHOT 0 JIe(heKTa.

HaznaubTte pexum azotupoBanus cranu 38XMIOA ns MOBBIIEHUS W3HOCOCTOMKOCTH.
KakoBa cTpykTypa 105 1ociie Takoro a30THpOBaHUs?

3ansitue Ne8 (1 waca)
JAuddy3nonnoe HacbIeHHEe HEMETALJIaMH

Keiic-3agaua

1.

2.

IIpy anuTHpOBaHMM CTAJIBHOTO H3JEIUS IOJYYEH CIIOM C IOBBIIIEHHOH XPYIKOCTBIO
MOBEPXHOCTHOM 30HBI. KakOBO CTpOEHHE ATOM 30HBI U KaK UCIIPABUTh ITOT NEPEKT?
TexHuueckuMu TpeOOBAHUSAMHU Ha M3J€IME IPEAYCMATPUBAETCS IOJIyY€HUE TBEPIOCTH
g py3noHHO-XpoMupoBaHHOTO cios Beimre 13 000 MIla. Kakoe n3MeHeHHe TEXHOIOTUU
TG PY3MOHHOTO XPOMUPOBAHUS HEOOXOAMMO MPOU3BECTH JJIsl MOBBILICHUS TBEPIOCTU U
U3HOCOCTOMKOCTH €107

Bansitue Ne9 (1 gaca)

Bb10op BH10B 1 MapaMeTpOB NpeABapPUTEIbHOI TEPMUYeCKOil 00padoTKHn
Ucnionb3yst nuarpamMmy COCTOSTHHSL OOOCHOBAaTh BO3MOKHOCTH BBIMIOJHEHHUS Pa3IUYHBIX
BUJOB OTXHUIa JIO3BTEKTOUJHBIX, 3BTEKTOUIHBIX, 3aIBTEKTOMJIHBIX YIJIEPOAUCTBIX U
HU3KOJIETUPOBAHHBIX CTajeil, cpopMyaupoBaTh 3a7aud, pellaeMble B pe3yjbTare
peanu3alMM JaHHBIX BHUJOB 00paboTok. BpiOpaTh M OTMETUTH Ha JUarpaMme
TEMIEpAaTypbl HarpeBa O]l OCYIIECTBISieMble BHUIbI OOpPaOOTKM C yKa3aHHEM Kak
IIPOUCXOIUT OXJIAXKIECHNUE, KaKHe CTPYKTYPHBIE M3MEHEHUS IPOUCXOIAT NpPU HArpese U
OXJIAXKJCHUHU. YKa3aTh BIIMSHUE JIETHUPYIOIIMX JJIEMEHTOB Ha TEMIIEPATypbl HarpeBa M
CKOPOCTb OXJIAXKACHHUS IPU OTKUIE CTalei, KaKk IPU ITOM HU3MEHSIOTCA CTPYKTypa U
CBOIICTBa.

Keiic-3agaun

1.

®daconHas oTiauBKa U3 crainu 35JI mMeeT KpyNmHO3EpHUCTBIM W3JI0M W BHJIMAHIITETTOBY
CTPYKTYpy. YKa3aTb €€ CTPYKTYpHbIE NPU3HAKHM, HA3HAYUTh PEXHUM Ul HCIPAaBICHUS
nedekra. (Ac1=727°C, Acs =810°C).

[Ipytku u3 craneit 40 u 40X OTOXIIM B OAHOM CaJKE MO OJHOMY PEXHMY C LEJbIO
MOJIyuyeHUs: MUHUMalIbHOH TBepaocTu. JJocturnyra iu uens? [louemy? Kak ux nHaubonee
obIcTpo paccopTupoBath? Kak o0ecnieunTs mojgydyeHne MUHUMaIbHOM TBEp1OCTU?
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Temmeparypa KoHIIa TpOKaTKU Tpex maptuid ctanu 40 cocrasmsuia 830°C, 740°C u 900°C.
Kakas w3 HuxX npaBuibHag u nouemy? Omnucarh pa3HUIy B CTPYKTypEe IMpoKara 3THX
naptuii. [TomoOpars pexumbl oTkura 1 Hux. (Acs = 800°C, Ac1= 730°C).

[Ipouecc maTeHTUpPOBAHMS CTANBLHOM MPOBOJOKHM M JIEHTHI OOECIEeUMBaET MOJIyuYEHHUE
npeaena npoyHocty npu pactsbkenuu 2 500—4 000 MIla. ITpuBenure cxeMmy mpoiiecca Ha
C-KpUBBIX M OOBSCHUTE MPHUYMHBI MOJYUYCHUS TAaKUX XapaKTepHCTUK cTamu. Kakue
BO3MOXKHBI BUJblI Opaka MpH MaTeHTUPOBAHUU M C HAPYLICHHEM KaKUX TEXHOJIOTHYEeCKHX
napaMeTpoB OHU MOTYT OBITh CBS3aHBI.

3ansitue Nel0 (1 yaca)

Bb10op BUI0OB M TapaMeTPOB OKOHYATEJIbHON TEePMUYECKO 00padOTKHU
Hcnonb3ys nuarpaMMmy COCTOSIHUS OOOCHOBAaTh BO3MOXKHOCTH BBIITOJTHEHHS PAa3JIMYHBIX
BUJIOB 3aKaJKH JIO3BTEKTOUIHBIX, IBTEKTOHUJHBIX, 3a3BTEKTOUIHBIX YIJIEPOAUCTBIX U
HU3KOJICTHPOBAHHBIX ~CTajlel, CGOpPMYIMpPOBAaTh 3ajqaud, pellaeMble B pe3yibTare
pealM3allud  JaHHBIX BHUJIOB 00paboTok. BpiOpaTh U OTMETHTH Ha JAMarpaMme
TEMIIepaTypbl HarpeBa IOJl OCYLIECTBISIEMbIe BHJBI OOpaOOTKH C yKa3aHHUEM BIHMSHUS
JIETUPYIOIIUX JJIEMEHTOB M CKOPOCTH HAarpeBa Ha BBIOOP TEMIEPATYPHBIX PEKHUMOB
HarpeBa IIOJl 3aKaJKy CTajeld, OTMETUTb, KaK IMPOUCXOAUT OXJaKICHHE, KaKue
CTPYKTYpHBbIE M3MEHEHHUS NPOUCXOISAT MPH HArpeBe M OXJaXKIEHUU. YKa3aTh BIUSHUE
JIETUPYIOLIUX AJIEMEHTOB Ha CKOPOCTh (Cpelly) OXJIAKACHUS IPU 3aKaJIKe CTajel, Kak Ipu
STOM U3MEHSIFOTCS CTPYKTYpa U CBOICTBA.

O6ocHoBaTh BBIOOp TEMIEpPATypHBIX MapaMeTpoB OTIYCKAa CIJIABOB Pa3IUYHOIO
XUMCOCTaBa B 3aBUCUMOCTH OT TPEOYEMBIX CTPYKTYPBI U CBOMCTB B KOHKPETHBIX YCIOBUSIX
AKCIUTyaTalluu JeTanei, chopMyIupoBaTh 3aJaul, peuiaeéMble B pe3yJbTaTe pealu3aluu
pa3IMYHBIX BHIOB OTIyCKa. YKa3aTh, KaK MPOUCXOIUT HATPEB, BBIACPKKA U OXJIAKICHHE,
KaKH€ CTPYKTYPHbIE U3MEHEHUSI IPOUCXOMAT MPU HArpeBe M OXJIAXJAECHUHU, KaK IPU ITOM
U3MEHSIOTCS CTPYKTYpa U CBOMCTBA.

Hcnonp3yss nuarpaMMbl COCTOSIHUSL JKEJI€30-YIJIEPOJ, HKEJI€30-JIETUPYIOLUN 3JIEMEHT
000CHOBaTh BO3MOXXHOCTBH BBITIOJTHEHUS PA3JIMYHBIX METOJOB M BBIOOpP TEMIEpPaTypHBIX
napamerpoB XTO 1715 MOBBIIIEHUS AKCIUTYyaTallMOHHBIX MOKa3aTeslel pa3/InYHbIX BHUJIOB
JeTallel C YyKa3aHWEM, KakK IIPOUCXOJUT HAarpeB, BBIIEPKKA U OXJIAKICHHE, KaKHe
CTPYKTYpHbIE€ H3MEHEHHUSI IPOUCXOJAT IPH HArpeBe U OXJIAXKACHWU, KaK IPH ITOM
W3MEHSIOTCS CTPYKTYpPa U CBOMCTBA.

12.2 TunoBble KOHTPOJIbLHbIE 32IaHUSA WJIM MHbIe MaTepUa/bl, He00X0AUMBbIE JIsl OLeHKH
3HAHUI, YMEHHH, HABBIKOB M (MJIH) ONBITA B X0/1¢ IPOMEKYTOYHOM aTTeCTalluu

©CoNo Okl wwNE

Ilepeyenb BONPOCOB s MOATOTOBKH K AH(PepeHIHPOBAHHOMY 3a4eTy
Knaccugukanus sunos TO no bousapy.

Onpez[eneHI/Ie BuUIaa TO o AuarpaMme COCTOSIHUA.
I"'oMoreHn3alMOHHBIN OTXKUT (Ha3HaHeHI/Ie, MEXaHU3M IIpo1ecca, pexKuM, BI/I,I[LI).

Pexpucramnmm3anmoOHHbINA OTHKHUT.
OTXUr AJ1s CHATHUS HaNpsOKeHUH (Ha3HaueHHe, MeXaHHU3M Ipoliecca, PeXHUM, BUJIBI).

Bimsaue XII1 Ha cTpyKTypy ¥ CBOMCTBA MeTajula
[Tporeccel, mpoTekarolye Mpu HarpeBe X/ MeTasuIa.
Bosspar 1-oro u 2-oro poja.

Pexpucrannuzanus (nepBuyHas, cooOrpaTenbHasi, BTOpUYHAs ).

10 H3MeHeHne CTPYKTYphl U CBOMCTB MPU HarpeBe X/ MeTasuia.

11. PexxuMbl peKpUCTAIUIM3ALIMOHHOTO OTXKHTa X/J1 MeTasIa.

24



12.

13.

14.

15.

16.

17.

18.

19.

20

AyCTEeHWTHOE TIpeBpallleHHe B cTanu npu Harpese. CyIIHOCTb, TEPMOJMHAMHUKA H
MEXAHU3M.

Kuneruka wuzorepmuueckoro mnpespamenus 11 B A (JUOA) u aycreHuTusauus npu
HEIPEPHIBHOM Harpese.

Ponp 3epHa aycrenura. HavanbHOe, HNEUCTBUTENBHOE, HACIECACTBEHHOE 3€PHO.
HacnencTtBeHHO MENKO- U KPYIMHO3EpHUCTHIE cTayId. DaKTOpbl, ONpPEAeIAIOINe BEINYNHY
3epHa.

Ponp nelcTBUTENBHOrO M HACIEACTBEHHOIO 3€pHa aycTeHuTa. lleperpeB m mepexor,
croco0bl ux ycrpaneHus. CTpyKTypHasi HaclleZICTBEHHOCTb.

Jnarpammbl M30TEPMHUUYECKOTO IPEBPALIECHUs] ayCTEHUTA Npu oxjaxaeHuu (C-KpuBbie),
UX IIOCTPOEHME U aHAIN3. PaKTOPBbI, BIUAIOLIME HA MT0JI0KEHHE C-KpUBBIX.

MexaHu3M NEPIUTHOIO IPEBpPALIEHMs] U €ro IMPOAYKTbl, MX CTPYKTypa U CBOICTBa.
@DaKkTOphbl, ONPEACIIAIOIINE CTPYKTYPHBIE XapaKTEPUCTUKH MEPIIUTA.

IIpeBpamieHuss B cTaind NpPU HENPEPBIBHOM OXJIAXKICHUU W3 ayCTEHUTHOIO COCTOSHUS.
BnusiHue ckopocTu OXJaxkIeHUs Ha CTPYKTypy. OCOOEHHOCTH CTPYKTypooOpa3oBaHHUs B
JI0- U 3a3BTEKTOUIHBIX CTAIAX (KBa3UIBTEKTOU U TICEBIONIEPIIUT).

MapTreHcuTHOE  NpeBpallleHue, MEXAaHM3M, KHHETHKa, CBOMCTBa MapTEHCUTA.
Crabunmzanmst aycreHuTa. BrusHHe macTudeckoi aedopManuy Ha MapTEHCHUTHOE
IpeBpalCHUE.

. beitnutHOE npeBpamieHue. Mexann3M, KHHETUKA, TPOAYKThI IPEBPALCHHUS.

21. IlpeBpamenus npu OTIycKe 3aKaleHHOH cranu. YeTklpe cTaguu otmycka. CTpyKTypa H

CBOMCTBA OTIYILIEHHOMN CTaJIH.

22.0tnycKkHas XpynKoCTb.

23.
24,
25.
26.
217.

28.
29.
30.
31.
32.
33.
34.

35.

36.
37.

BnusiHue nerupyronux 3J1eMeHTOB Ha (pa30Bble PEBPAIIECHUS B CTAIISIX

Knaccugukarus 1erupoBaHHBIX CTalleil B OTOXOKEHHOM M HOPMAJIM30BAaHHOM COCTOSTHHSIX.
Crioco0b! ucnpasieHus Ae(eKToB mpokara.

Hcnpasnenue 1eeKTOB JUTOM CTaIM C MOMOILBIO TEPMUUECKON 00pabOTKH.

IIppuMeHeHrne TIOJHOIO, HEINOJIHOIO0, HW30TEPMUYECKOIO OTXKUIOB IIPU TEPMUYECKOMN
00paboTKe HHCTPYMEHTAJIBHBIX U KOHCTPYKIIMOHHBIX CTaJIEH.

[IpumeHeHre HOpMaIM3aMM TpPU TEpMUYECKOM 00paboTKe HMHCTPYMEHTANbHBIX U
KOHCTPYKIIMOHHBIX CTajei.

CyImHOCTh ¥ IPUMEHEHHE MTOJIHOM, HEMTOJIHOM, N30TEPMUYECKOM, CTYIIEHYaTON 3aKaJIOK.
Bunsl, Ha3HaYEHUs, PEKUMBI OTITYCKOB CTaJIH.

OtnyckHast XpynkocTh 1-oro, 2-oro pozaa. [IpuunHsbl, criocoOs! ycTpaHeHUs.
[TpensaputensHast TO KOHCTPYKLMOHHOM CTaiaM: Ha3HAuY€HUE, BUJIbI, PEXKUMBI, (a3oBbIe
IIPEBPALICHMUS], CTPYKTYPBI.

OxonuatenbHass TO KOHCTPYKIIMOHHOW CTalli: Ha3HAYCHHE, BHUJbI, PEKUMBI, (a30Bble
IIPEBPALICHMUS], CTPYKTYPBI.

[TpenBaputensHas TO MHCTpYMEHTAIbLHOW CTalM: Ha3HAYEHUE, BUJbI, PEXKUMBI, (a30BbIe
IIPEBPAILEHNS, CTPYKTYPBI.

OxonuarenpHass TO WHCTpYMEHTAIBHOW CTaJIM: HAa3HAUYCHUE, BUIBI, PEKUMBI, (Da3oBbIe
IIPEBPAILEHNS, CTPYKTYPBI.

XTO craneit (ueMeHTaus, a30THPOBAHNUE, HUTPOLIEMEHTALUA).

Tepmuueckass 00paboTKa IIEeMEHTYEMBIX, HUTPOLEMEHTYEMBIX U a30THPYEMBIX CTaJIbHBIX
U3JICIIUN.
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38.

39.
40.

41.
42.

43.
44,
45.
46.

47.

Huddy3monnas Merammzanus (UIMTHPOBAHWE, XPOMHUPOBAHHME, CHIIMIIMPOBAHHE,
IIUHKOBAHUE)

Omnpenenenne TepMoMexanndeckoit oopadorku (TMO).

W3MeHeHHs CTPYKTYpbl U CBOWCTB METaJlla MPU XOJIOJHOM IUIACTHYECKOW AedopManuu
(XILI).

[Ipoueccel, mpoTEKaIOIIUE MPU HArpeBe X0JIOAHOAe(POPMUPOBAHHOTO METAJLIA.
V3MeHeHus CTPYKTypbl M CBOMCTB MeTajula MpH ropsyeil miactuueckoil nedopmanuu
(TTID).

HTMO u BTMO craperomux cIiiaBoB (CXeMbl, IPUHITUI, TOJTy4aeMbIe CBOMCTBA).

HTMO u BTMO craneii (cxeMbl, IPUHIMIIL, [10JIy4aeMbl€ CBONCTBA).

[Tpumenenue u pasHougHoctu TMO.

WctunHas 3akanka, W3MEHEHHE CBOWCTB IIBETHBIX CIUIAaBOB IIOCTE 3aKalku Oe3
NOJIMMOP(HOTO MpeBpaIICHusI.

Crapenue, craguu CcTapeHus (M3MEHEHHE CBOWCTB IIOCJIE€ CTapeHUs Ha MpuMepe
JypATFOMHHOB).
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YTBEPXJIAIO:
Hupexrop UOXTuM

2K.B. Manynesuu
(13 29 20_ r.

JIucr akryasm3anuu padoyeil mporpaMMbl TUCHHILIHHBI
b1.B.0O/1.8.3 «TepMuueckass 1 XMMHKO-TepMUYecKasi 00padoTKa MeTANJI0B M CILJIABOB)

JUIS IOATOTOBKU OaKaaBpoB
Hanpasnenue: 22.03.02 Metanmnyprus

HanpasnenHnocth: «IIporeccsl U arperatbl METAJLTYPIHI
dopma 00y4ueHHS: 3a09Has
I'ox Havama moarorosku: 2021

Kypc 2
Cemectp 4 (BeCEHHE-JIETHSSI CECCHS)

a) B pabouyro nporpammy He BHOcATCS u3MeHeHus. [Iporpamma aktyanusupoBana ans 20 T.
HayaJja [MOJArOTOBKH.

0) B pabouyto mporpaMmy BHOCATCSA CeNyIONIMe U3MeHEeHHs (yKa3aTh Ha KaKoil roj Havamna
MOATOTOBKH):

Pa3zpabotunk (1): BopooreB PoMan AnekcaHApOBHY , K.T.H., JOIEHT
« » 2021 r.

Pabouas nporpammMa nepecMoTpeHa 1 ogo0peHa Ha 3acenanuu kapeapst MTMuTOM

IIPOTOKOJI Ne OT «__ » 2021 r.

3asenytomwmii kapeapoit MTMuTOM A.A. Xnb1060B

JIner akTyanuzanum NpUHAT HA XpaHeHHUe:

3aBenyrouuii Beimyckatoment kapeapoit MTMuTOM « » 2021 r.

Meroanueckuii otaen YMYV: « » 2021 r.
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