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1. llesu u 3212494 AU CIUILIHHBI

[lenb n3yyeHHUss AUCHUIUIMHBI - JaTh 3HAHUS O IPUPOJIE U CBOMCTBAX MaTE€pUAJIOB, a TAKXKE
METOJIaX UX YIPOUYHEHHUS JJIsi HanOosee 3PGEeKTUBHOTO UCIIOIH30BAHUS B TEXHHKE.
OcHOBHBIE 337]a41 TUCIUIUIMHBI: 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPhI
MaTepHuaaoB MPU 3aTBEPAEBAHUM, TNIACTUUECKON edopMaIiiu U TEPMUIECKON 00padOTKeE;
yMETh YCTaHABIIMBATh B3aMMOCBSI3b KOMITJIEKCa (PU3UKO-MEXaHUUECKUX CBOMCTB CO
CTPYKTYPOH; C MO3UIUHN IKCILTyaTallMOHHBIX TPeOOBaHUN HAYYUTHCS PAllMOHAIBHO
BBIOMpATh MaTepUalIbl JIsl 00€CTICUeHHS TPOYHOCTH, HAJIS)KHOCTH U JIOJTOBEYHOCTH
U3JEITNH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlucruruinHa 3HaKOMHT CTYJACHTOB ¢ (PH3UYECKOM CYITHOCTHIO SBJICHUM, IPOUCXOISAIINX B
MaTepuajax Mpy BO3ACHCTBUM HAa HUX Pa3IMYHbBIX (DAKTOPOB B YCIOBUSX IIPOU3BOJICTBA U
AKCIUTyaTalliy U TIOKa3bIBAET MX BIHSHHIE HAa CBOMCTBAa MAaTEPUAJIOB; YCTAHABIIUBACT
3aBHCHMOCTb MEX]Iy COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU MAaTEPHAIIOB; U3yUaeT TCOPHIO
U TIPAKTUKY PA3JIMYHBIX CITIOCOOOB YIIPOYHEHUSI MaTepUaIoB, 00ECIEUUBAIOIIUX BHICOKYIO
HaAEKHOCTD U JIOJITOBEYHOCTH JIeTalIel MallluH, HHCTPYMEHTA U IPYTUX U3CINIA; U3ydaeT
OCHOBHBIE T'PYIIIBI METALUTHYECKUX U HEMETAJUTMUYECKUX MaTepPUaoB, UX CBOMCTBA U
001acTh MPUMEHECHHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBHBIE IPYMIIBI U KIACChl COBPEMEHHBIX
MaTepuaoB, UX CBOICTB, 00JacTH MPUMEHEHUS U
HPUHIMIIBI BHIOOPA

OIIK-5 Criocoben paboTarh ¢ HOpMATUBHO- YMmeeT: AHann3upoBath (ha30BbIe MPEBpaIleHUs IPU
TEXHHYECKOHN JOKyMEHTaIMe!, CBI3aHHOM ¢ HarpeBaHWU U OXJIAXKIEHHUH CIIaBoB; [IpoBoaANTS
poheCCUOHANBHON JESITeIBHOCTHIO, C YUYETOM  [aHAJIM3 CTAJIeH, YyTYHOB, IBETHBIX METAIJIOB U
CTaHAAPTOB, HOPM H TIPaBHII CILIaBOB

lMmeeT npakTudecKuil onbIT: MeTogaMu aHanusa
TEXHOJIOTMYECKHX IPOLECCOB, BIUAIOLUINX Ha
Ka4eCTBO IOJIYy4aeMbIX U3ICIIHN

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL nMpeAICCTBYIOMUX NUCIUITINH, Hepequb nocjacayromux IuCUuIlInH,
BHJIOB PabOT yueOHOTO IJ1aHa BHJIOB paboT
1.0.26 TexHomnorus u 000pyI0BaHUE CBAPOUHOTO
MPOU3BOICTBA,
1.0.35 OcHOBBI MPOEKTHOM ACATEITHHOCTH 1.0.36 IlpoekTHas AESITEIBHOCTD,

[Ipou3BoACTBeHHASI MPAKTUKA (OPHEHTUPOBAHHAS,
nndposas) (4 cemecTp)

TpeGoBaHus K «BXOJHBIMY» 3HAHUSIM, YMEHHSIM, HaBbIKaM CTYJIEHTa, HEOOXOIUMBIM
IPY OCBOCHHUH JAHHOM JMCLUMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOEHUS
IPEALIECTBYOIUX JUCHUTIINH:



Jucnuninza TpeboBanus

3HaeT: 3HaHMUE TpeOOBaHMI K OPOPMIICHUIO U
COCTaBJICHUIO JOKYMEHTAIMH., 3HAHUE METOJIOB U
TEXHUK YIIPABJICHUS BPEMEHEM YMeeT: YMEHHE
BBISIBJISITh BaXKHBIC ACMIEKThI U TPeOOBaHNUH,
BIIMAIOLINE HA MIPOEKT, YMEHHUE pa3padaTbIBaTh
JTOJITOCPOYHBIE U KPATKOCPOYHBIE TLIaHBI MO
TOCTHIKEHUIO 1I€JIEH, BKIIIOUasl BbIACIICHUE
HEO0OXOIMMBIX pecypcoB. MIMeeT mpakTuiecKuii
OMBIT: YMeHHE d3PPEKTUBHO B3aUMOICHCTBOBATh C
pa3IMYHBIMU 3aMHTEPECOBAHHBIMU CTOPOHAMH,
HaBbIk opraHu30BbIBaTH CBOI pabounii mporecc
TaK, YTOOBI MAKCUMAJIBHO Y((HEKTUBHO
MCIIOJIb30BaTh BPEMsI

1.0.35 OcHOBBI IPOEKTHOM ACSATEIHHOCTH

4. O0béM 1 BUABI YUeOHOIl padoTHI

OO6mas TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM
paboThl

Pacnpenenenue
Bcero 110 CEMECTpPaM B Hacax
Bun yue6Hol paboThl
4acoB Homep cemectpa
2
OO6mas Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTryeckue 3aHATUS, CEMUHAPBI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHi (I13)
JlabopartopHsbie padoTs! (JIP) 32 32
Camocmosmenvuas paboma (CPC) 69,5 69,5
W3yuenre MapKHUpPOBOK CTaJIeH, YyTYHOB, IIBETHBIX METAJIOB 12 12
U CIIJIAaBOB
Pedepar no pazneny "L{BeTHbIe MeTANIIBI U CIIABBI" 8 8
Pedepar "KoHCTpyKIIMOHHBIE CTAJIH U CIUIABBI" 10 10
Pecdepar no pazgeny "Hemerannnueckue marepuais” 8 8
W3yueHnue mporeccoB KpUCTalIn3aluy xKene3o- 1 1
YIIEPOIUCTHIX CIIABOB 33JaHHOTO COCTABA
[ToaroroBka K KOJUIOKBUYMAaM M 9K3aMEHY 20,5 20.5
KoHcynpranyy u npoMexyTouHast aTTecTarus 10,5 10,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConeprkaHue TUCHMILIIMHBI

OO0beM ayTUTOPHBIX 3aHATHUN O BUIaM B
pa:jzgena HanmenoBanue pa3zienoB AUCIUIUIMHBI dacax
Bcero JI I13 JIP
1  |ATOMHO-KpPUCTAJLINYECKOE CTPOEHUE METAIIJIOB 5 1 0 4
2 dedopmarms, pa3pylieHHe U MEXaHUYECKHE CBOMCTBA 9 3 0 6




METaJJIOB

3 |®da3oBsie npeBpalIEHUsI U CTPOCHHE CIJIABOB 5 3 0 2

4 |CrnaBbl Kene30—yIepos 7 3 0 4

5 |Teopus TepMuyeckoii 00paboOTKH cTanu 8 6 0 2

6  |TexHomorus TepMUYeCcKOr 00pabOTKM cTanu 8 4 0 4

7  |[loBepXHOCTHOE YNIPOYHEHUE CTATN 2 2 0 0

8 |CnenmanbHble cTanu 8 4 0 4

9  |LiBeTHBIC METAILIBI U CILIABHI 10 4 0 6

10 |Hemerannuueckue Marepuasibl 2 2 0 0

5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHMe WM KpaTKoe CoJepKaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKLuu[pas3aena
4acoB
Tunb! cBsi3u B TBEPABIX Tenax. [ToHATHS 0 KpUCTaIIMYeCcKOl perieTke u
pIIeMEHTapHOM siuelike. OCHOBHbBIE TUIIBI KPUCTAIIIMUECKUX PEIIETOK METAJIIOB.

1 1  [ABnenue nomumMopdusMa. AHU30TPOIHS CBOMCTB KpUCTAILIOB. JleheKThl 1
KPUCTAJNINYECKOIO CTPOEHUSI METAJIJIOB (1.K.C.). BiausHue 1.x.c. Ha cBoiicTBa
METaJIOB.

VYrpyras aedopmanus. MexaHu3M IIacTUYECKOH TedopMaliii B MOHO-

1 5 |[MOMMKPHCTANTHYECKNX Tenax. Bnusaue ruiactuueckoit gredopmaru Ha 1
CTPYKTYpPY U CBOMCTBa METAJUIOB. SIBJICHHE HAKJIENa. XPYMKOE U BA3ZKOE
paspyuienue. SApnenue xnaanonomkoctu. Cxema Mode.

VcnibITanus Ha pacTsbKeHHe. XapaKTepUCTUKU MEXaHMUECKUX CBOMCTB METAJIOB
(>k€CTKOCTb, MPOYHOCTH, MNTACTUYHOCTD, TBEPJOCTD, yAapHas BA3KOCTH,

) 5 [BBIHOCIMBOCTS, M3HOCOCTOMKOCTB U Jp.) U METOBI UX onpenenenus. [Iponeccel, )
MPOUCXOJAIINE ITPU HarpeBe Ae(OpMUPOBAHHOTO METajlla: BO3Bpar U
pekpuctam3anus. X BausiHue Ha cBoMCTBA. DakTOPbI, ONPEACIISIONINE pa3Mep
PEKPUCTAIIIN30BAHHOTO 3€pHA. XO0JIOIHAS U ropsiyasi macTiuyeckas nedopmanusi.
[TonsiTus crijaBa, KOMIIOHEHTA, (Pa3bl. CriocoObl BhIpa)keHUsI KOHLIEHT AU

3 3 |crutaBoB. Tumbl a3 B METANTMYECKUX CIIJIaBaX: TBEPABIE paCTBOPHI (3aMelleHus u| 2
BHEAPEHUS), XUMUUECKUE COETUHEHMSI, TPOMEKYTOUHbIE (ha3bl.

OCHOBHBIE THUIIBI AUArPAMM COCTOSIHUS ABOMHBIX cucTeM. OIpeielieHne cocTaBa 1

4 3 |[konmuecTBa ¢a3 1mo guarpaMme coctossHus. CBsI3b CBOMCTB CILIaBa ¢ JUarpaMMoin 1
COCTOSTHUSL.

Kparkast xapakreprcTuka (a3 B cIIaBax kejesa ¢ yrepoaom. Juarpamma

4 4 |cocTosiHUS Kele30—IeMEeHTUT. DOpMHUPOBAHUE CTPYKTYPHI CILJIABOB MPHU 1
MEIJIEHHOM OXJIAXKICHHH.

CTpYKTypHBIE COCTaBISIONINE U CBOMCTBA YIIIEPOTUCTHIX CTaNel 1 OeNbIX
uyryHoB. O0mas xapakrepuctuka ctanei. [locTosHHbIE TpUMecH U UX BIUSHUE HA

5 4  |cBoiicTBa craneil. Jluarpamma ctabunpHOTO paBHOBecHs xkene3o-Trpadut. Cepbie 2
YYTYHBI, UX KJIaccuduraius mo ¢gopme rpa@uTHBIX BKIFOUYEHUN U CTPYKTYpE
METaNINYeCKOW OCHOBBI. Cepblii, BBICOKOIIPOYHBIN ¥ KOBKUH YYT'YH.

[TonsiTue o Tepmuyeckoii oopadorke. Kinaccudukanus BU0B TepMUUECKON
00paboTku. Kputnueckue Touku cranu. XMMHUUECKUE 3JIEMEHTHI, BXOSIINE B

6 5 |coctaB craneii. Knaccudukanus gerupyromux snemeHToB. O6pazoBaHue 2
aycTeHuTa npu Harpese. PocT 3epHa ayctenura. BiausiHue pazMepa 3epHa Ha
CBOICTBA CTaJIU; IEPETPEB U IEPEIKOL.

Pacrnajg aycrenuTa npu oxyiaxaeHuu. J[marpaMma n30TepMUUECKUX MPEBpalleHU
7 5 epeoxyaxIEHHOro aycteHuTa. [lepiautHoe, MapTeHCUTHOE U OEMHUTHOE )

IMPCBPAlICHHA ayCTCHUTA. Binsane JICTUPYIOHIUX 3JICMCHTOB Ha IMPCBPAICHHA

aycreHuta. [IpeBpalieHust ayCTeHruTa Mpu HENPEPHIBHOM OXJIaxKeHnU. CBOWCTBA




[POIYKTOB pacmaja ayCTEHUTA.

HpeBpameHI/m IIpU OTITYCKE 3aKalI€HHOH cTtanu. BnusHue JICTUPYIOIIHUX 2JICMCHTOB

Ha IIPOLIECCHI OTIyCKa. [I3MeHeHne CBOMCTB CTAJIN MPpH OTITycKe. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHBIN, peKpUCTaUIN3alMOHHBIH,
u1st cHATUs HanpspkeHui). OTxur 11 poga. Buaer omkura 11 pona (monssi,
HETOJIHBINA, HOpManu3auus, chepouIu3upyomuil U T.11.).

10

3akanka cranu. Beibop TemnepaTypbl OXJIaXACHUS U OXJIAXKAAIOIIEH CPeIbl IS
3aKalKd. 3aKaJIMBaeMOCTh U MPOKAJIMBAEMOCTb; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUEe HanpsHKEHHs, BOSHUKAOIKe mpu 3akanke. CriocoObl

3akanku. Huskuii, cpeHuil 1 BBICOKMI OTIIyCK CTainu. TepMoMexaHn4ecKast
o6pabotka (TMO) ctamu. OcHoBHBIe BUABI TMO 1 €€ BIMsIHHE Ha CBOMCTBA
CTaJIu.

11

Xumuko-repmudeckast oopadorka (XTO) cranu. LlemenTtanus. Mexanuzm
00pa3oBaHMs IEMEHTOBAHHOTO CJIOS U €T0 CBOMCTBA. . Tepmudeckas 00padoTka
Mocyie IEMEHTAIlMU ¥ CBOMCTBA IIEMEHTHPOBAHHBIX JIeTalell. A30THUpPOBaHHE.
Hurpouemenrtanus u nuanuponanue. Ipyrue suasl XTO cranu. [loBepxHocTHas
3aKaJIKa.

12

Knaccudukarus craneil o XMMHYeCKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHHUIO.
MapkupoBka craneid. Konctpykmnuonnsie ctanu. OCHOBHbIE TpeOOBaHMUS,
[PEIBABISIEMbIE K KOHCTPYKIIMOHHBIM cTajsiM. CTpOUTENBHBIE CTAJIN.
ApmarypHbie ctaiau. CTanu ais X0J0JHOW IITAMIIOBKH. YIIydIllaeMble CTaJH.
Cramu s XTO. Ipyxunnsie cranu. [lonmmnHnkoBeie ctanu. MapTeHCUTHO-
craperonye craau. KOHCTpyKIMOHHBIE CTAIN CIIEMAIIBHOTO HA3HAYEHUSI.

13

Cranu BeICOKOH M3HOCOCTOMKOCTH. CTamnu JIIsl KpMOT€HHbIX Temnepatyp. Cranu
MOBBIIIEHHON 00pabaTeiBaeMocTH pe3anneM. Koppo3noHHOCTOMKHE cTaiu.
JKapocTtolikue ctanu u cruiaBsl. THCTpyMeHTaIbHBIE CTalu. TBEpABIC CIIIABHI.

14

Tepmudeckast 00paboTKa IIBETHBIX CIUIABOB. 3aKaika Ha MEPEChIIEHHBIN TBEPIBINA

pacTBOp U ctapenue. AmromuHanid. CritaBel Ha OCHOBE anmroMuHus. Kiaccudukanus

U TepMUYECKasi 00paboTKa allOMUHUEBBIX CIUIaBOB. Jlepopmupyembie
QITIOMUHHEBBIE CIUIaBbl, HE YIPOUHSEMbIE U YIIPOYHSEMbIE TEPMUYECKOM
00paboTkoi. JIuTeiiHble CIIaBHbI.

15

Menp. CrinaBel Ha OCHOBE Meu. JIaTyHH, UX CBOICTBA, MapKUPOBKA U
npuMeHeHre. OMOBIHUCTHIE, ATFOMUHUEBBIC, MAPTAHIIOBUCTHIE, CBUHIIOBBIE U
OepusuineBbie OpPOH3BI: COCTAaB, CBOMCTBA, MAPKUPOBKA M 00IACTH IPUMEHEHHS.
MenHoHUKeNeBbIE CIIaBbl. TUTaH U €ro cBoMcTBa. KOHCTPpYKIIMOHHBIE U
YKapOIPOYHBIE CIIaBhl TUTaHA. TepMudeckast 00paboT-ka TUTaHA U €TO CIUIABOB.
AHTH(QPUKITMOHHBIC CIIABBI HA OJIOBTHUCTOM, CBUHIIOBOM, ITMHKOBOW U
aIIOMHUHHE-BOM OCHOBE.

16

10

HemeTanuueckue MaTCpUualibl

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATUA

Ne

pa3aciia

HaunmeHoBaHue WM KpaTKoe cosiepkaHue 1a0opaTtopHON paboThI

Koi-
BO
4acoB

1,2

1

Makpo- 1 MUKPOCTPYKTYPHBIA METO/IbI aHAIN3a METAJIJIOB U CILIABOB

3,4

2

[Tnactuueckas nedopMaiiis METaJLIOB U €€ BIMSIHAE HA MEXaHUYECKHE CBOMCTBA

5

Pexpuctaiuin3alluOHHBIA OTHKUT.




JlnarpaMMbl COCTOSIHHS ABOMHBIX CUCTEM

@da30BbI€ NPEBPALICHNS U CTPYKTYpa YIIIEPOAUCTBIX CTAJIEH U UyT'YHOB

<l RN Ko)\

AHanu3 AuarpaMMbl COCTOSIHUH JKCJIC30-YITICPOJ

12

CeMuHap Mo TEOPUH TEPMHUUECKOI 00pabOTKH

9

BiusiHue CKOpOCTH OXJIAKICHUS Ha CTPYKTYPY M CBOMCTBA YIJIEPOIAUCTON CTaIH.

10 Otmyck cTanu

11

MapKkHupOBKa CTaJIel U YyT'yHOB

16 -
KOHCTPYKITHIA

Br16op MarepuanaoB U ux 00paboTKa B 3aBUCUMOCTH OT YCJIIOBHH SKCIUTyaTaIlin

13,14

Tepmuueckas 00pabOTKa aTFOMHHHEBBIX CIIJIABOB

O || 0 || |[N|[n|h|[H~[W

15

MapKkHpOBKa IBETHBIX CIUIABOB

(NS NSNS B O T I OB H\O R [ (O I (O I \O N [ \O ) I \S]

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

ITonsun CPC

Crnucox nureparypsl (¢ yKa3aHUEM
paszesnoB, IiaB, CTpaHUIl) / CChIIKA Ha

pecypc

Cemectp

Koi-
BO
JacoB

3yueHne MapKUpOBOK CTajIeH, YyT'yYHOB,
[BETHBIX METAJIJIOB U CILJIABOB

MarepuasnoBezieHre: yueOHoe mocooue K
nmaGopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Uens10HUHCK:
W3-80 FOYpI'Y, 2013.—81c. Ctp.46-54 u
73-78

12

Pecdepar no pazaeny "L{BeTHbIe MeTaILIBI U
cruiaBbl"”

1.JTaxtun, FO. M. Marepuanosenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3., nepepad. u
nomn. - M.: MammHocTpoenue, 1990. - 528 c.
wit. miaBbl XIX-XXIII ctp. 378-422 nnu 2.
Connues, 1O. I1. Marepuanoseaenue Yueo.
TUTST By30B 110 METAJUTYPT., MAITHHOCTPOUT. U
obmietexH. cnienuanbHoCcTAM HO. I1.
Connnes, E. U. [Ipsaxun. - 3-e us..
nepepad. u gom. - CII6.: Xumuzaar, 2004. -
734,c.un. pasnen 1V, ctp. 478-538

Pedepar "KoHCTpyKIIMOHHBIE CTAIH U
cruiaBbl”

1. Jlaxtun, }O. M. MarepuanoBenenue
YueOHUK JUTsl BTY30B. - 3-€ U31I., mepepad. u
nom. - M.: MammnocTpoenue, 1990. - 528 c.
ni., miaBa X1V crp. 252-312 wim 2.
Connnes, FO. [1. Marepuanosenenue Yueo.
TS By30B 110 METAJUTYPr., MAIIMHOCTPOUT. U
obmerexH. crienuanbHOCcTsM HO. I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepab. u gom. - CII6.:

10

Pedepar no pazneny "Hemerammnueckue
MaTepuaib”

1. Jlaxtun, FO. M. MarepuanoBeneHue
YueOHUK JUTs BTY30B. - 3-€ U31I., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. yacts I, ctp. 434-520 wnm 2. ConHIeB,
[O. I1. MarepuanioBenenue Yue0. 1 By30B
M0 METaJUIypr., MAIIMHOCTPOUT. U
obmetexH. crienuanbHOCTM HO. I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepab. u gom. - CI16.: Xumuznar, 2004. -
734, [1] c. un., pazaen VIII u IX cTp.582-

664




3ydyeHne nmpoueccoB KpUCTAIIIN3aluu

MartepuaioBeaeHue: yaeOHOe ocodne K
nmaGopaTopHbiM padotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Ueas10MHCK:

JKeJIe30-YIIEPOAUCTRIX CILIABOB 3aJJaHHOTO 2 11
yrIepon a W3-80 FOVpIY, 2013.-81c. C1p.27-46 nmm
cocTaBa N o
IIF000M MCTOYHHUK U3 CIIUCKA OCHOBHOI
TUTEPATYPHI
JIr000 MCTOYHUK M3 CIIMCKA OCHOBHOI
[1oroTOBKA K KOJIJIOKBUYMaM U 3K3aMEHY 2 20,5

JTUTEpaTyphl

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabusie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
Oamt

[Mopsimox HauMceHus: 6aIIoB

Yun-
THIBA-
eTCs B
ITA

Texymuit
KOHTPOJIb

Pedepat no nBeTHbHIM
MeTajlaM U CIJIaBaM

0,3

Pedepar oneHnBaeTcs cieayonmm
obOpazom: 4 Oaria - 3a IyOOKO
packpeITy0 TeMy. Mcrmob30BaHo
I0CTaTOYHOE KOJHYECTBO
TUTEPaTypHI IO MIPEITIOKCHHON TEME.
3 Oamna - TeMe pedepaThl pacKphITa,
HO MCTIOJIb30BaHO HEIOCTATOYHOE
KOJIMUECTBO JINTEPATYPHBIX
VMCTOYHMKOB. 2 Oallia - Tema
pedepara packpbiTa (hparMeHTapHoO,
moBepxHOCTHO. 0 6aiIoB - pedepar
HE MPEJICTABIICH ISl IPOBEPKH.

ODK3aMCH|

Texymmii
KOHTPOJIb

Pedepar no
HEMETaJUTHYECKIM
Marepuaiam

0,3

Pedepar orieHnBaeTCs ClIeIyOnM
obpasom: 4 Oanna - 3a IyOoKo
PacKpBITYIO TeMy. Mcronp30BaHo
0CTaTOYHOE KOJTHMUYECTBO
UTEpaTyphI IO MPEUIOKESHHON TEMe.
3 Gamna - Teme pedepaTsl pacKpbITa,
HO HCIIOJIb30BaHO HEOCTAaTOUHOE
KOJIMUYECTBO JINTEPATYPHBIX
VCTOYHUKOB. 2 Oaja - Tema
pedepata packpbiTa (hparMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HE MPEJICTaBIICH JUIs TPOBEPKH.

OK3aMCH

Texymmii
KOHTPOJIb

Pedepar no
KOHCTPYKITHOHHBIM
CTaIIsIM

Pecdepar orieHMBaeTCs CIeIy oM
obOpazom: 4 Garia - 3a IyOOKO
packpeITyto TeMy. Mcnonb3oBaHo
T0CTAaTOYHOE KOJTMUYECTBO
muTeparypsl O IPEAIOKEHHON TeEMe.
3 6amna - TeMe pedepaTsl pacKpbITa,
HO HCIIOJIb30BaHO HEJOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX

OK3aMCH|




MCTOYHUKOB. 2 Oajia - TeMa
pedepara packpeiTa pparmMeHTapHO,
nmoBepxHOCTHO. 0 6aoB - pedepar
HE MPEJICTABIICH JUISl TPOBEPKH.

Texymmii
KOHTPOJIb

Komnoksuym 1o
IUIACTUYECKOM
nedopmaruu u

PEeKpUCTAILTU3AIT

KoJITOKBUYMBI TIPOBOZISITCS Ha
mabopaTopHbIX paboTax mocie
W3yUYeHHSI COOTBETCTBYIOIIETO
pasznena kypca. Kaxaplit KOIIIOKBUYM
COZIEP>KUT 10 8 BonpocoB [Ipu
OLIEHKE UCIIOJIB3YEeTCs CIeyIomas
[1KaJia: 32 KKl IPABUIIbHBINA
otBeT 1 Oam.

OK3aMCH

Texymmii
KOHTPOJIb

KomnokBuym mmo
YKEJIe30YTTIEPOAUCTHIM
CIUIaBaM

KosmokBryMbI IPOBOASTCS Ha
TabopaTOpHBIX paboTax Mocie
M3y4YEHUS] COOTBETCTBYIOILIETO
paszaena Kkypca. Kaxplii KOJUIOKBUYM
COZIEPKUT 10 8 BorpocoB [Ipu
OIICHKE MCIIONIB3YETCS CIIEAYIOIast
[IKAJIA: 32 KaXIblii IPABUIIbHBIN
oTBeT 1 Oam.

OK3aMCH|

Texymui
KOHTPOJIb

Komnoksuym no
TEPMUYECKON
obOpaboTke

KoJTOKBUYMBI TIPOBOZSITCS HA
TabopaTOpHBIX paboTax Mmocie
M3yUYEHHSI COOTBETCTBYIOIIETO
paszena Kypca. Kaxaplit KOJUIOKBHYM
cofiepuT 1o 8 Bonpocos IIpu
OLICHKE HMCITOJIB3YETCS CIICIYFOIas
[1KaJIa: 34 KaKIbIH IIPaBUIIbHBIN
otBeT 1 Gam.

ODK3aMCH

Texymumii
KOHTPOJIb

[TucesMeHHbII onpoc

13

CryzneHT nojy4yaeT KapTO4uKy B
COOTBETCTBUU C KOTOPOI
HeoOxoaumo paciiudpoBars 12
MapoOK CTajed U 4YyT'yHOB U 110
[PUBEIEHHOMY XUMUYECKOMY
COCTaBy M OJIHY CTaJb 3alIU(PPOBATh.
[IponomxuTensHOCTH onpoca - 30
MUHYT . 3aJaHU€E OLIEHUBAECTCS
CJIeIYIOMNM 00pa3oM: 3a KaxIyro
MPAaBUIIHLHO BBIIIOJHEHHYIO
pacmudpoBKY WIH 3alIHPPOBKY
MapKu CIlJIaBa IpucBanBaercs |
Oas.

OK3aMCH

JlaGoparopHas
pabora

3amura
1ab0paTOpPHBIX padboT
no 1 pazgeny

JlaGopaTopHbie pabOTHI
"ITnactuueckas aepopmarus
MeTtaoB" u "
Pexpucramin3alioHHbIA OTKUT"
B3aMMOCBSI3aHbI U 3alUIIAI0TCS
OJTHOBPEMEHHO. 3aluTa
TabopaTOpHBIX padboT
OCYLIECTBIIIETCS NHANBUAYAJIBHO.
OueHnBaeTcst MPaBUIbHOCTH
BBIBOJIOB U OTBETHI HAa BOIIPOCHI (TpHU
BOITPOCA).

OOmwmii 6at mpu oLeHKe
CKJIa/IBIBAETCS U3 CIEIYIOINX

mokaszareinen

OK3aMCH|




- BBIBOJbI JIOTUYHBI U 06OCHOBaHBI -
1 Gamn

- HpaBHHBHbIﬁ OTBECT HA OAUH BOHpOC
-1 6ann

Texymmii
KOHTPOJIb

Omnpoc no xene3o-
YIIIEPOANUCTHIM
CILIaBaM

Onpoc ocymecTBIseTcst
WHIUBUTyallbHO. OLIEHUBAETCS
MPaBUILHOCTH OTBETOB HA BOIIPOCHI.
3anatorcs 4 Bompoca U3 nepeyHs,
umerorerocs B PIT/I.

M cnonb3yercs moka3zareb:
[MpaBUJIBHBIN OTBET Ha | Bompoc - 1
Oan

OK3aMCH

10

JlaGoparopHas
pabora

3amura
nmabopaTopHOM
paboThI 10 4 pazaemny

3amura 1abopaTopHOi paboThI
"BrusiHue CKOpOCTH OXJIaXKIEHHUE Ha
CTPYKTYpY U CBOMCTBa cTaan"
OCYUIECTBIISIETCS UHANBUAYAJIBHO.
OneHnBaeTCs MPaBUILHOCTh BBIBOJIA
1 OTBETHI Ha BONPOCHL. 3aJ1al0TCS TPU
BOIIpOCA.

OO6mwmit 6anm mpu oIeHKe
CKJIa/IBIBAETCS U3 CIEAYIOIINX
[TOKa3aTeIICH:

- BBIBOJIBI JIOTUYHBI U OOOCHOBAHBI -
1 6ain

- IPaBUJIbHBIN OTBET Ha OJIMH BOIPOC
- 1 Gann

OK3aMCH

11

JlaGopaTtopHas
pabora

3amura
nabopaTopHoi
paboThI 1o 4 pazaeny

3amuTa J1abopaTopHON PabOTHI
"OTnyck ctanu" OCyleCTBISETCS
nHAUBUAYaIbHO. OlLieHnBaeTCs
[PaBIJIBHOCTH BBIBO/IA U OTBETHI HA
BOIPOCHI. 3a/1aI0TCSI TPU BOTIPOCA.
OOmwmit 6amt mpu oreHKe
CKJIQJILIBACTCS U3 CIEIYIOIINX
MoKa3aTesei:

- BBIBOJIBI JIOTUYHBI 1 000CHOBAHHI -
1 Gasn

- IPaBWJIBHBIN OTBET HA OJIUH BOIIPOC
- 1 6amn

DK3aMCH

12

Texymui
KOHTPOJIb

MapkupoBku
IIBETHBIX METAJIJIOB

12

CTyneHT noiay4aer KapTouKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumo paciiudpoBars 12
MapOK IIBETHBIX METAJIOB U CIUIABOB
Ha UX ocHOBE. [IpoJOIKUTENTBHOCTD
onpoca - 30 MuHyT . 3aaHue
OLIEHUBAETCS CIEAYIOIMM 00pa3oM:
3a Ka)ky10 PaBUIbHO
BBINOJIHEHHYIO pacIu(pOBKY MapKu
CIIaBa npucBauBaeTcs 1 Gam.

OK3aMCH|

13

JlaGopaTtopHas
pabora

TepmoobpaboTka
AJIFIOMHUHHUEBBIX
CILJIaBOB

3amura 1abopaTopHON pabOThI
OCYIIIECTBIISIETCS] MHIUBUTYaBHO.
OreHnBaeTCs MPaBUILHOCTD BBIBOJIA
1 OTBETHI HAa BOIIPOCHL. 3a1Ar0TCS TPU
BOIIPOCA.

OO6mwmit 6anmn mpu oIeHKe

CKJIAABIBACTCA M3 CICAYIOIINX

ODK3aMCH




MoKa3aTesIei:

- BBIBOJIBI JIOTHYHEI 1 000CHOBAHEI -
1 6ann

- MPaBWJIBHBIA OTBET Ha OJMH BOMPOC
- 1 6amn

HK3aMEH IIPOBOUTCS B TMCbMEHHOM
BUJIC; B OMJIeTe 5 BOIPOCOB, BpeMs
1,5 4. mocne npoBEpPKU OTBETOB
[IPENoJaBaTesIb MOXKET 331aTh

IIpome-

YTOUHSIOIIME BOMPOCHL. Pe3ynpraTsl

14 2 JKyTOUYHAs 3K3aMEH - 5 PK3aMeH
OLIEHHBAIOTCS CIEIYIOIINM 00pazoMm:

aTTecTanus . .

3a KaK[Iblii TPABUIILHBIN OTBET
npucBanBaercs 1 6ami. Bec
MEpOTPUATHS 1, MAKCUMaTbHBIN
Oasn 5.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bu
IPOMEK ?quoﬁ [Iponenypa npoBeneHus Kpurepun
P Y poteiypa poBeA OIICHUBAHUS
arTecTaluu

[Ipu onleHUBaHUU PE3yabTATOB YUeOHON AEATEIHHOCTH
00yJaromierocs Mo IUCIUILTNHE UCTIONIb3YeTCs 0aTbHO-
pPEUTHHTOBAs CHCTEMA OLIECHUBAHUS PE3yJIbTaTOB YU4eOHOMH

JeSTeNIbHOCTH 00yJaromuxcs (yTBepxkaeHa mpukazoM pexropa Ne
179 ot 24.05.2019 . (B penakuuu npukaszos ot 10.03.2022 Ne 25-
13/09, ot 02.09.2024 No 158-13/09). Peiitunr oOydaromierocs mo
9K3aMCH AUCHUIUIMHE ONPEACTIACTCA 1O PE3YJIbTaTaM TCKYIICTO KOHTPOJIA.
[Tpu HamMUMK y CTyIEHTa MPOXOIHBIX OaIOB 10 Kaxaomy KPM,
ucxofs u3 pertuara 60% , CTyIEHT moxyJaer 3a4et 6e3
JIOTIOJIHUTENBHOTO cobecenoBanusi. CTy/IeHT BIpaBe MPUITH Ha
9K3aMCH JIA YIIy4YIICHHA CBOCTO peflTI/IHF a U MOJIYYUTb OLICHKY 1O
dbopmyne Rd = 0,6RTek + 0,4Rma + Rb. ¢ yuetom Tekytiero
KOHTpPOJIS ¥ 0AJUIOB 32 IPOMEKYTOUHOE UCIIBITAHUE.

B cooTBeTcTBHM C
. 2.5, 2.6
[Tomoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHUs

Ne KM

1{21314(5]6(7(8|9|10(11

BBIOOpA

3HaeT: OCHOBHBIE IPYIIIBI U KJIACChl COBPEMEHHBIX
OIIK-5 MaTepHasoB, UX CBOMCTB, 00IACTH MPUMEHEHHS U TPUHIIHIIBI

+
_|_

YMeeT: AHanu3upoBarth (ha30Bble MpeBpalleHus IPU
OIIK-5 HarpeBaHUM U OXJIaKJIEHUM cIIaBoB; [IpoBoauTh aHamus HHH
CTaHefI, YYT'YHOB, IBETHBIX METAJIJIOB M CIIJIAaBOB

MMeet npakTuueckuil onsIT: MeTogaMu aHanmsa
OIIK-5 TEXHOJIOTHYECKUX MPOLECCOB, BIUAIOIINX HA KAYECTBO HHH [
[MOJTy4aE€MbIX WU3ICIIHI

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI




IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. Jlaxtun, 0. M. MarepuanoBenenue Y4eOHUK I BTYy30B. - 3-€¢ U3I.,
nepepad. u jom. - M.: Mammuuoctpoenue, 1990. - 528 c. ui.
2.  Connues, O. I1. MarepuanoBegenue Yue0. At By30B 10 METAJLUTYPL.,
MaIIMHOCTPOUT. U o0mieTexH. cneruaibHocTsIM FO. [1. Comnnes, E. U. Tpsaxun. - 3-
e u3l.. nepepad. u pom. - CI10.: Xumusznar, 2004. - 734, [1] c. un.
3. MarepuanoBeaenue Yue6. nus ry3oB b. H. Apzamacos, 1. N.
Cunopum, I ®@. Koconanos I'. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
W3J., ucup. u aom. - M.: Mammnoctpoenue, 1986. - 383 c. ui.

6) OononHumenbHas IUumepamypa:

1. Temnep, FO. A. Marepuanosenenue Yue6. mocooue st By3oB Ilon
pen. A. I. Paxmragra. - 6-e usg., nepepad. u gom. - M.: Metamryprus, 1989. - 456
C. M.

2. Tynses, A. I1. UactpymenTanbnbie cranu Crpas. A. 1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-e u3j., nepepad. u aor. - M.: MammHocTpoeHue,
1975. - 272 c. un.

3. Kypasnes, B. H. MammnocTtpourensHbie cranu Tekct CripaBoyHuK B.
H. XKypasnes, O. 1. Hukonaesa. - 4-e uza., nepepad. u gom. - M.:
Mammnoctpoenue, 1992. - 480 c. uin.

4. Kapesa, H. T. [Isetnbie meTamibl U ciiiaBbl Teket yued. mocooue H. T.
Kapesa ; FOx.-¥Ypan. roc. yu-1, Kag. ®u3. metanioBeneHue u pusnka TBEpIOTO
tena ; OYpI'Y. - Uenabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] c. u.

8) omeuecmeenHvle U 3apyOeHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs 8 budiuomexe:
1. MerannoBenenue u TepMuIecKas 00paboTka METaIIIOB
2. MamuHocTpoeHue

2) MmemoouuecKue yKasaHus 0 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. MarepuanoBenenue: yueonoe nmocoore/ X.M.MbOparumos,
B.N.®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensounck: M3a-so FOYprY. 2010.-38c.

JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs JOKYMEeHTAIlUsA

HanmenoBanue
No Bux peeypeas | bubnuorpaduyeckoe onrcanue
JTUTEPATyphl | DIIEKTPOHHOMN
dbopme
OCHOBHAS DnexTpoHHBIA |[MarepuanoBeaeHue: yueonoe nocooue /M.A.Cmupnos, K.}O.Okwuiies,
1 TenaTYDA KaTaJjor X.M.U6parumos, 0. J1.Kopsirun: M3a-so FOYpI'Y, 2005. -U1.-139c.
patyp I0Vpl'y http://www.lib.susu.ac.ru/ftd?base=SUSU _METHOD&key=000351794
.. [LLIaGyposa, H. A. Marepuanosenenue Y. 2 : Hemeraminueckue
DIEeKTPOHHBIN ]
JlomonHUTETbHAS MaTepuabl : yued. mocodue JIisi MAIIUHOCTP. ¥ METAJUTYPr.
2 KaTajaor N
muTeparypa [OYpLY cnernuanbHocTei.- Yensounck : U3n-so IOYpl'Y |, 2011.-Y.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD 1 &key=000553245




SIEKTDOHHLI MartepuanoBeneHue: yaeOHoe mocooue k 1aboparopHeiM paboTam
JlomonauTeapHASA p /11.B.Jlartnna, B.JI.nenues, A.C.Co3piknHa.— Yensounck: M3a-Bo
3 KaTajor
nuTeparypa IOVOTY OYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

1. Microsoft-Windows(6eccpodHo)

2. Microsoft-Office(6eccpouno)

3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)

[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHWUTU PAH(Geccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecrieyeHne Q1 CIUTLTHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bun zangaruii . I_l IIpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTieYeHIE, UCTIONB3YEeMOe I Pa3IMUHbIX
YA BUJIOB 3aHATUN

YyeOHast 1abopaTopusi MaTepHaOBEICHUSI, OCHAIIEHHAS: — TICYaMU JIJIsl HarpeBa
o0pa31oB; — TBepAoMepamu bpunens u Poksernia; — pyyHbIMU TPOKATHBIMU
cTaHaMH; — MeTayuiorpadguueckumu Mukpockornamu. 2. [lnakarer u honuun
JlaGopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM kKypca. 3. Komiekuus

3aHATUSA (1) [makpouumpoB 1 u310MOB. 4. Moaenu KpUCTALNTNYECKUX PEIIETOK METAIJIOB. 5.
Paznarounsiii marepuai no reme «CIuiaBsl xkene3o—ymiepon». 6. Metoguueckue
mocoOus k 1aboparopHbiM pabotam. 7. KoHTpoNbHBIEC 3a/1aHUs IO OCHOBHBIM
paznenam Kypca. 8. YueOHble KHHO(DUIBMBI.

Jlexun ayIUTOPHsI, OCHAIICHHAs MYJIbTUMEINIHBIM IPOEKTOPOM




