FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs
T —

oVpry HOa

CBEJIEHHS O BIAJESIBLIE M1911
[Kovy seizan: Buzpin A. B
omssosarers:

: vydrinav
27.05.2022

A. B. Beinpun

PABOYAS ITPOI'PAMMA

aucuuiuinebl 1.0.24 MarepuanoBeaeHue

s Hanpasienus 15.03.02 TexHomoruvyeckue MaIuHbl 1 000pyI0BaHUE
ypoBeHb bakanaBpuar

¢popma o0yueHust ouHas

kadeapa-pazpadorunk MartepuanoBeeHe U PU3NKO-XUMHUS MaTepUasoB

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO

noarotoBku 15.03.02 TexHonornyeckre MaluHbl 1 000PYI0BaHUE, YTBEPKIAEHHBIM
npukazoM MunoOpHayku oT 09.08.2021 Ne 728

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

3aB.xadenpoii pazpaboTynka,

J1. A. BunHuk
JI.XUM.H., JOII.
Pa3paboTuuk mporpaMmel,
d ot H. B. Jlannuna
K. T€XH.H., AOIl., JOLICHT

YenssOMHCK



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

3HaeT: (PU3UUECKYIO CYIIHOCTh SIBIICHUH,
MIPOUCXOAAIIMX B MaTepraiax Mpu BO3ACHCTBUU Ha
HUX Pa3INYHBIX ()AaKTOPOB B YCIOBHSIX UX
SKCILTyaTaluu
[TK-2 Crioco0eH oCymecTBISATh COTPOBOXKICHUE |YMEET: OCYIIECTBIISATh BEIOOP MaTepUaoB JIs
paboT 1Mo KOHTPOJIIO M aHATU3y KayecTBa U3ACTUI [M3AeTuil pa3TuYHOr0 Ha3HAYEHUS C YUETOM
MaITUHOCTPOUTETBHBIX MPOU3BOICTB OKCIUTYaTallMOHHBIX TPEOOBAHUHN M OXpaHbI
OKpPYKaIOILEH Cpebl
MeeT npakTHYECKHA OTIBIT: COMPOBOXKICHUS paboT
10 KOHTPOJIIO U aHAJIM3Y KaueCTBa U3EIUI
MaITUHOCTPOUTEIBHBIX MPOU3BOICTB

3. MecTo nucumiuinebl B crpykrype OII BO

| HepequL NpCAIICCTBYIOINX AUCHUIIINH, | HepequL NOCJICAYIOMUX JUCIHHILJINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

Her

1.®.02 MeTtoapl KOHTPOJIS ¥ aHAJIN3a Ka4eCTBa
131 (S 15071

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:
Her

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO6u1ast TpyA0€MKOCTh JUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI

Pacnpenencnue
Bcero [0 CeMEeCTpaM B yacax
Bun yaeOHo# paboThI
4acoB Homep cemectpa
4
OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 108 108
Ayoumopnvie 3aHAmusL: 48 48
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 53,75 53,75
Pecdepar "KoHCTpyKIIMOHHBIE CTAJIM U CIIaBbI" 10 10
Pedepar no pazneny "Hemeramnuueckue maTepuain” 9 9
Pedepar o pazneny "LIBeTHBIC METAIITBI U CIIIABHI" 9 9
[ToaroroBka k 3a4eTy 9,75 9.75
N3ydenue mporeccoB KpUCTAIITU3ALUH JKEIEe30- 3 ]
YIJIEPOAMCTHIX CIUIABOB 3a/laHHOIO COCTaBa
N3ydenne MapKupOBOK CTasel, YyryHOB, IBETHBIX METAJIIOB 2 2
1l CIUIaBOB
KoHcynpranyy u npoMexyTO4Hast aTTeCTalus 6,25 6,25
Bu koHTpoOIIs (3adeT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIMHBI

O0beM ayTUTOPHBIX 3aHATHIA 1O BUIaM B

pa:ggena HaumeHoBaHue pa3esioB TUCIUILTMHEI qacax

Bcero JI I13 JIP
1  |ATOMHO-KpPUCTAJLINYECKOE CTPOEHUE METAIIIIOB 3 1 0 2
) Jledopmanusi, pazpylieHue 1 MEXaHMYeCKUe CBOMCTBa 7 3 0 4

METaJIJIOB

3 |®a30BbI€ IpEBpALICHHS U CTPOCHUE CILUIAaBOB 3 3 0 0
4 |CrnaBbl KeJie30—yTIepoT 7 3 0 4
5  [Teopus Tepmuueckoil 00pabOTKU CTAITN 6 6 0 0
6  [TexHonorus TepMuueCcKoi 00pabOTKHU CTAJIH 8 4 0 4




[10BEpXHOCTHOE YIIPOUHEHUE CTAJIN

CHCL[I/IaJ'ILHBIe CTallk
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5.1. Jlekuum

No
nexnmu

Ne
paznena

HanmenoBanue uimn KpaTKOC COACPIKAHUC JICKIMOHHOTO 3aHATHA

Koi-
BO
4acoB

Tunsl cBs13U B TBEPABIX Tenax. [IOHATHSA 0 KPUCTAIUIMYECKON PEIIETKE U
DIIEMEHTapHOM suelike. OCHOBHBIE THUIIBI KPUCTAIMUYECKUX PEIIETOK METAJIIOB.
SBnenue monuMopduzmMa. AHU30TPOIHUS CBOMCTB KpUCTAIIIOB. JleheKThl
KPUCTAJUINYECKOTO CTPOSHHS METaIJIOB (J1.K.C.). BiusHue 1.x.c. Ha cBOMcTBa
METAJIJIOB.

Yrpyras nedopmarivs. MexaHu3M IIaCTHIECKOH JTeopManuu B MOHO- U
MOTUKPUCTAIITMYECKUX Telax. BiusHue miactuueckoil nedopmanuu Ha
CTPYKTYPY U CBOMCTBAa METAJIJIOB. SIBiieHne HaKIIENa. XPyIKOe U BA3KOE
paspymienue. SABnenue xmagHoaomkoct. Cxema Modde.

VcnipiTaHus Ha pacTsiKeHHe. XapaKTepUCTHUKU MEXaHUUYECKUX CBOMCTB METAJIJIOB
(’x€CTKOCTb, IPOYHOCTD, INIACTUYHOCTD, TBEPAOCTD, yAApHas BA3KOCTD,
BBIHOCITUBOCTH, U3HOCOCTOMKOCTH U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOUCXOISIINE TIPH HAarpeBe 1e(hOPMUPOBAHHOTO METaJlIa: BO3BpAT U
pekpucTaiuzanus. X BnusHue Ha cBoiicTBA. DAKTOPHI, ONPECTSIONIUE pa3Mep
PEKPUCTAITM30BAHHOTO 3€pHA. XOJIOIHAS U ropsiyast IiacTruaeckast nedopmMarius.

[TonsiTHs critaBa, KOMIOHEHTa, Ga3bl. CocoObl BEIPaXKEHUsT KOHIIEHTpaIuu
cru1aBoB. Turbl Qa3 B METAINIMUECKUX CIIIaBaxX: TBEP/bIE pACTBOPHI (3aMELIECHUS U
BHE/IPEHHUS1), XUMUYECKUE COSTUHEHMS, IPOMEKYTOUHBIE (hazbl.

(OCHOBHBIE TUIIBI JUArPAMM COCTOSIHUA JBOMHBIX cucteM. OrpesesieHne cocTaBa v
KkonuuecTBa (a3 mo AuarpamMme coctossHus. CBs3b CBOMCTB CIIaBa C AMarpaMMOi
COCTOSIHMSI.

Kparkas xapakTepucTtika ¢a3 B CIUIaBax jkeesa ¢ yrepoaom. luarpamma
COCTOSIHUS JK€J1€30—IIEMEHTUT. POpMUPOBaHHUE CTPYKTYPHI CILIAaBOB MpU
MEUIEHHOM OXJIaXKICHHH.

CTpyKTypHBIE COCTABJISIONINE U CBOMCTBA YIIIEPOIUCTHIX CTaNIel U OEIbIX
qyryHoB. OOmias XxapakTepucTuka crayiei. [locTosiHHbIE IpUMEcH U UX BIMSHHUE Ha
cBoicTBa crajnei. J[marpamma ctabuipHOTO paBHOBecHs kene3o-Tpadut. Cepoie
YyT'yHBI, UX KJIacCUPHKanus 1o popMe rpadUTHBIX BKIIOUEHHH U CTPYKTYpe
METaJUIM4eCKON OCHOBBI. Cepblii, BBICOKOIIPOYHBIM U KOBKUM YyTYyH.

[Tonsitue o Tepmuueckoii oopadortke. Kinaccudukaius Bu10B TepMUIECKON
o0paboTtku. Kputnueckue Touku ctanu. XUMHUYECKHE HIEMEHTBI, BXOJSAIINE B
coctaB crayei. Knaccudukanus nerupyronux snemenToB. O0pa3oBanme
aycTeHuTa rpu Harpese. Poct 3epHa aycrenuTa. BinusiHue pasmepa 3epHa Ha
CBOICTBA CTaJIH; MEPErPEB U MEPEKOT.

Pacnian aycteHnTa Npy OXJNak1eHUH. JlnarpaMma H30Te€pMUYECKHUX MTPEBPALLCHUI
nepeoxJIaxIEHHOro aycTeHuTa. [lepnuTHoe, MapTeHCUTHOE U OEHHUTHOE
[IPEBPAICHUS ayCTEHUTA. BIUsHAE Nernpyomux 3JEMEHTOB Ha IPEBPALLECHUS
aycTeHuTa. [IpeBpalleHus aycTeHnTa Ipyu HENPEPhIBHOM OXJaxaeHnu. CBoiicTBa
IIPONYKTOB pacnaia ayCTEHUTA.

[IpeBpalieHus Ipy OTIYCKE 3aKAJIEHHON CTalu. BiausHuE JeTUPYIOIMX JIEMEHTOB
Ha MPOLECCHI OTIIyCKa. MI3MEeHeHre CBOMCTB CTaJId IPH OTITycKe. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst omxura I pona (qudy3noHHBIN, peKpUCTAIUIN3ALMOHHBIH,




s cHsATUsL HanpsbkeHuil ). Omxur 11 pona. Buast oxura Il poxa (monHbii,
HEIOJIHBIN, HOpMaTu3anus, CPeponIu3upyroniii 1 T.11. ).

10

3akanka ctainu. Beioop Temmneparypsl OXJTaKICHHUS U OXJIAXIAIOIIEH Cpe bl IS
3aKaJKHU. 3aKaJIMBaeMOCTb U MPOKATMBAEMOCTD; (DAKTOPHI, BIUSIONIUE HA HUX.
BrHyTpeHHue HanpsHKeHHs, BO3HUKAOMIHE MpH 3aKainke. CrocoObl

3aKkayIki. Hu3kui, cpeqHui 1 BBICOKUHM OTIYCK CTaJIH. TepMoMexaHuvecKas
o6pabotka (TMO) ctanu. OcHoBHbIe BUAB TMO 1 €€ BIHsiHUE Ha CBOMCTBA
CTallu.

11

Xumuko-repmuueckas 0opadotka (XTO) cranu. llemenranus. Mexanuzm
00pa3oBaHMsI IEMEHTOBAHHOTI'O CJIOS U €ro CBOMCTBA. . Tepmuueckast 00paboTka
Mocjie EMEHTAllUU ¥ CBOMCTBA IEMEHTHUPOBAHHBIX JeTalell. A30THUpOBaHHE.
HutpouemenTanus u unanuposanue. Ipyrue Bunsl XTO cranu. [loBepxHOocTHas
3aKaJKa.

12

Knaccudukanus cranei mo XUuMHIYECKOMY COCTaBY, CTPYKTYpe U Ha3HAYE€HHUIO.
MapxkupoBka craneit. Konctpykiuonnsie ctanu. OCHOBHbIE TpeOOBaHUS,
MpPEeNbABIIEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIbHBIE CTAIIH.
ApmarypHble ctan. CTanu A X0J0JHOW MITAMIIOBKH. YIIy4IlIaeMble CTaJIH.
Cramu gyist XTO. [pyxxkunnslie ctanu. [logmmunaukoBbie cTanu. MapTeHCUTHO-
cTaperomye ctani. KoHCTpYKIMOHHBIE CTaIM CIIEHUAIbHOIO Ha3HAYEHUSI.

13

Crayiu BbICOKOM U3HOCOCTOMKOCTU. CTanu Juisi KpUOTEeHHBIX TeMriepatyp. Ctanu
MOBBIIICHHON 00pabaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOWKHUE CTaJIH.
JKapocTrolikue ctanu u ciuiaBbl. THCTpyMeHTalIbHBIE CTalu. TBEepAbIC CIIIaBhI.

14

Tepmudeckas 00pabOTKa IBETHBIX CIUIABOB. 3aKallka Ha MEPECHIICHHBIN TBEPABIT
pacTBOp U ctapenue. Amomuuuid. CriyiaBsl Ha OCHOBE anmroMuHusA. Kiaccudukanuys

U TepMHUYeCcKas 00paboTKa aTFOMUHUEBBIX CIUIaBOB. J{ehopmupyembie
AJIIOMUHHEBBIE CILJIABHI, HE YIIPOYHSEMBIE U YIIPOUHSAEMbIE TEPMUYECKOU
00paboTkoi. JIuTeitHbIe CIUIaBhI.

15

Menpb. CritaBel HA OCHOBE Meau. JIaTyHH, UX CBOMCTBA, MapKUPOBKA U
npumeHeHre. OJI0BSIHUCTBIC, aTFOMUHUEBBIE, MAPTAHIIOBUCTHIC, CBUHIIOBBIE U
OepuiTueBbie OPOH3BI: COCTaB, CBOICTBA, MAPKUPOBKA U 00IaCTH IPUMEHEHHUSI.
MenHoHukeneBsle caBbl. TUTan u ero cBocTsa. KOHCTpYKIIMOHHBIE U
YKapOIPOYHBIE CIIIaBbl TUTaHA. TepMudeckas 00paboT-ka TUTaHA U €TO CIUIaBOB.
AHTU(QPUKITMOHHBIE CIJIABBI HA OJIOBTHUCTOM, CBUHIIOBOMU, ITMHKOBOU U
QJIIOMHUHHE-BOM OCHOBE.

16
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5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

No
3aHATUA

Ne

pa3aciig

HaunmeHoBaHUeE HITH KpaTKoOE coziepkaHue 1adopaTtopHON paboThI

Koi-Bo
qacoB

1

MaKpo— u MI/IKpOCTp}IKTypHHﬁ MCTOAbBI aHAJIN3a MCTAJIJIOB U CIIJIaBOB

[InacTuueckas I[G(bOpMaI_II/IH METAJIJIOB U €€ BIHMSIHNE Ha MEXaHMIECKHE CBOMCTBA

PexprcTtaiyin3allMOHHBIA OTKHT.

AHalW3 UuarpaMMbl COCTOSTHUH KeJIe30-yIIepos

@Da30BbIe NIPEBPALLCHNS U CTPYKTYpPa YINIEPOAUCTHIX CTAJIEH U YyTYHOB

BiiisiHMEe CKOPOCTH OXJIAKIEHUSL HAa CTPYKTYPY U CBOMCTBA YIVIEPOAUCTOMN CTaJIH.

OTtmyck cranu

el BN Ko W RO, i RNy QUS| \O)

o<l No i Ko N RN I SN I \O 3 B \S)

MapKI/IpOBKa CTaHeI\/'I, OBCTHBIX MCTAJIJIOB U CIIJIaBOB

N (N[NNI




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

ITogsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
pa3zienos, IaB, CTPaHULl) / CChIIKA Ha

peCypc

CemecTtp

Koi-
BO
JacoB

Pedepar "KoHCTpYyKIIMOHHBIE CTAIH U
CILJIaBbI"

1. Jlaxtun, }O. M. MarepuanoBenenue
Y4yeOHUK [Tl BTY30B. - 3-€ U3/., nepepad. u
nom. - M.: Mammnoctpoenue, 1990. - 528 c.
ui., miaBa X1V crp. 252-312 wim 2.
Comnnnes, 0. [1. Marepuanosenenue Yueo.
TSI By30B 110 METAJUTYPr., MAIIMHOCTPOUT. U
oOmeTexH. cnenuanbHocTsaM 0. I1.
Conuues, E. U. Ipsxun. - 3-e uzg..
nepepab. u jgom. - CII6.:

10

Pedepar no pazneny "Hemerammnueckue
MaTepuaib'”

1. Jlaxtun, }O. M. MarepuanoBenenue
Y4eOHHK 111 BTY30B. - 3-€ U3, mepepad. u
nom. - M.: Mammnoctpoenue, 1990. - 528 c.
ui. yacts I, ctp. 434-520 wim 2. ConHIIEB,
[O. I1. MarepuanoBenenue Yue0. 1 By30B
[0 METaJUIypr., MAIIMHOCTPOUT. U
obmerexH. crienuanbHoCcTsM HO. T1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepab. u gom. - CI16.: Xumuznar, 2004. -
734, [1] c. un., pazaen VIII u IX cTp.582-
664

Pedepar no pazneny "l{BeTHbIE MeTANIBI U
CIUIaBbl"

1.JTlaxtun, FO. M. Marepuanosenenue
YueOHUK ST BTY30B. - 3-€ U31l., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. miaBbl XIX-XXIII ctp. 378-422 unu 2.
Comnnues, HO. I1. MarepuanoBenenue Yueo0.
U1 By30B 110 METAJUTypr., MAIIUHOCTPOUT. U
obmetexH. cnienuanbHoCcTM HO. I1.
Conuues, E. U. [Ipsxun. - 3-e usg..
nepepab. u gom. - CI16.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538

[lonroroBka k 3adery

JI¥000¥i MCTOYHUK U3 CIIUCKA OCHOBHOM
TUTEPATyphl

9,75

M3yueHue npoieccoB KpUCTaUIM3alUU
YKeJ1e30-yIIIEPOAUCTHIX CIUIaBOB 33JaHHOTO
cocTaBa

MartepuaoBeaeHue: yaeOHoe mocooue K
naboparopusiM padoram /M.B.Jlanuna,
B.JI.nbuues, A.C.Co3biknHa.— Uens10uHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Crp.27-46 wnun
10001 HCTOYHUK M3 CIIMCKA OCHOBHOM
TUTepaTyphI

3yueHne MapKUpOBOK CTaJIeH, YyT'yYHOB,
LIBETHBIX METAJUIOB U CIIJIABOB

MartepuaioBeaeHue: yaeOHoe mocoone K
nmabopaTopHbiM padotam /M.B.JlanuHa,
B.J1.Winbpnues, A.C.Co3bikuna.— UeaaOuHCK:
N3n-Bo FOVYpI'Y, 2013.—81c. Ctp.46-54 u
73-78

6. DOoHJ OLIEHOYHBIX CpPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOME)KyTO‘IHOﬁ arrecranmun



KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

KM

Ce-
MECT]

Bun
KOHTPOJISt

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSTHSI

Bec

Makc.
Oan

[Topsimox HauKCIeHUs 6AIIOB

Yuu-
THIBA

ercs
B [1A

Texymuit
KOHTPOJIb

Pedepat no nBeTHBHIM
MeTajljlaM U CIJIaBaM

Pedepat oreHMBaeTCs crneayonmm
obpazom: 4 Garnna - 3a IyOOKO
packpeITyio Temy. Mcmonbp3oBano
TOCTATOYHOE KOJIIMIECTBO JTUTEPATYPHI TIO
MpeIOKEHHOM TeMe. 3 Oaina - Teme
pedepaTsl pacKpbITa, HO UCTIOIB30BaHO
HEIO0CTAaTOYHOE KOJTHYECTBO
TUTEepaTypHBIX HCTOYHHUKOB. 2 Oasa -
Tema pedepara packpsita hparMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar He
MPEICTaBJICH I TPOBEPKHU.

3a4CT

Texymui
KOHTPOJIb

Pedepar no
HEMETaJUINIECKUM
Marepuaiam

Pecdepar orieHMBaeTCs CIeIyOIUM
obOpazom: 4 Gana - 3a IyOOKO
pacKpeITyIo TeMy. Mcnons3oBaHO
T0CTaTOYHOE KOJIMYECTBO JIUTEPATYPHI 110
NpeaAoxKeHHOH Teme. 3 Oaia - Teme
pedepaTsl pacKpbITa, HO UCTIOIB30BAHO
HEJI0OCTAaTOYHOE KOJIMYECTBO
ITUTepaTypHBIX HCTOYHHUKOB. 2 Oaia -
Tema pedepara packpsita hparMeHTapHO,
noBepXxHOCTHO. O 6asuioB - pedepar He
NpeACTaBJIEH AJIsl IPOBEPKHU.

3a4CT

Texymmii
KOHTPOJIb

Pedepar no
KOHCTPYKITHOHHBIM
CTAIISIM

Pedepar orieHHBaeTCs CIEIyOINUM
oOpa3om: 4 6asuia - 3a IyOOKO
pacKphITYIO TeMy. M crons30BaHO
TOCTaTOYHOE KOJIMYECTBO JTUTEPATYPHI IO
MpeaIoKeHHOH Teme. 3 Oania - Teme
pedeparbl pacKpbiTa, HO UCITOIE30BAHO
HEJIOCTATOYHOE KOJIUYECTBO
TMTepaTypHBIX HCTOYHHUKOB. 2 Oasa -
TemMa pedepara packpeita parMeHTapHO,
noBepxHOCTHO. 0 6amioB - pedepar He
NpEeICTaBJICH ISl TIPOBEPKH.

3a4CT

Texymmii
KOHTPOJIb

Konnoksuym no
IUIACTHYSCKOM
nedopManuu u
peKpUCTAILTU3AIIT

KomiokBuyMbl IPOBOJSATCS HA
1ab0paTOPHBIX paboTax MOCIe U3YUCHHS
COOTBETCTBYIOLIETO pa3fiena Kypca.
Ka>x1p1ii KOJUIOKBHYM COACPXKUT T10 8
BonpocoB [Ipu olieHKe nCHoIb3yeTcs
CIEAYroIIas MIKaia: 3a KaX bl
MpaBUJILHBIN OTBET 1 Gas.

3a4CT

Texymui
KOHTPOJIb

KomnokBuym o
KEJIe30yTJIEPOIUCTHIM
CIUIaBaM

KosniokBruyMbI TPOBOASITCS HA
1abopaTopHBIX paboTax 1Mmocie u3yyeHus
COOTBETCTBYIOILIETO pa3jena Kypcea.

Kax /1111 KOJUIOKBUYM COAEPKUT 1O &

3a4CT




BonpocoB [Ipu orieHKe ucnob3yercs
CJenyroas Kaja: 3a Kaxabli
MPaBIILHBIN OTBET | Gasu.

Texymuit
KOHTPOJIb

Konnokxsuym no
TEPMHUYECKOI
o0paboTke

Ko1oKkBHYMBI IPOBOASITCS HA
TabopaTOpPHBIX paboTax Mociie N3ydeHus
COOTBETCTBYIOIIETO pa3fiena Kypca.
Kaxap1il KOJUTIOKBUYM COIEPKUT 10 8
BompocoB [Ipu olieHKe UCTIONMB3yeTCs
CIeAyromas mKaa: 3a KaxJbli
MpaBIILHBIN OTBET 1 Gas.

3a4CT

Texymui
KOHTPOJIb

[TnceMeHHbIi onpoc

13

CTyneHT noay4daeT KapTouKy B
COOTBETCTBUU C KOTOPOH HEOOXOAUMO
pacumdposars 12 Mapok craneil u
YYT'YHOB U TI0 TIPUBEICHHOMY
XUMUYECKOMY COCTaBY U OJHY CTaJIb
3amm@poBark. [IpogomKuTEIHHOCTH
onpoca - 30 MUHYT . 3aJjaHue
OIICHUBAETCS CIAEAYIOIMMUM 00pa3om: 3a
Ka)XTyI0 MTPABUIIBHO BBITTOTHEHHYIO
pacim@poBKy WU 3aIUPPOBKY MapKH
CIUTIaBa MpucBauBaeTcs 1 6anm.

3a4CT

Texymuit
KOHTPOJIb

3amura
1abopaTOpPHBIX PaboT
no 1 paszneny

JlaGopaTtopusbie padots! "[lacTuueckas
nedopmarus meramios" u "
Pexpucramin3zaliuOHHBIA OTKHUT"
B3aUMOCBS3aHbI U 3AIIUIIAIOTCS
OJTHOBPEMEHHO. 3aluTa JIabopaTOpHbBIX
paboT OCYIIECTBISETCS MHIUBUTYAJIBHO.
OrneHunBaeTcs MPaBUIBLHOCTH BBIBOJOB U
OTBETHI HA BOITPOCHI (TPH BOIPOCA).
OO0t 6a1 Npu OLEHKE CKIIaAbIBACTCS
13 CIEAYIOIIMX ITOKa3arenen

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI - 1
Oan

- IpaBUJILHBIN OTBET Ha OMH BOMpPOC -1
OaJn

3a4CT

Texymui
KOHTPOJIb

Omnpoc 1o xene3o-
YIIEPOIUCTHIM
CIIaBaM

Onpoc oCcylecTBIsSIETCS] UHAUBUAYAIBHO.
OneHunBaeTcs MpaBUILHOCTh OTBETOB Ha
BONPOCHL. 3aat0Tcs 4 Bopoca 13
nepeunsi, umeronierocst B PIT/1.
Vcnionb3yeTcs mokas3areb: MPaBUIbHbIHI
otBeT Ha 1 Bompoc - 1 Gamn

3aUCT

10

Texymui
KOHTPOJIb

3amura
nabopaTopHOI
paboTs 1o 4 pazneny

3ammra mabopatopHoit paboTs! "BrusHue
CKOPOCTH OXJIQKJEHUE HA CTPYKTYpY U
CBOMCTBA CTaju'" OCyIIECTBISAETCS
UHAUBHUIyaIbHO. OlleHUBaeTCs
[MPaBWJIBHOCTH BBIBOJIA U OTBETHI HA
BOIIPOCHI. 3aJJal0TCsl TP BOMpPOCa.
OO6mwmit 6ant mpu OIEHKE CKIIAIbIBACTCS
U3 CIIEAYIOIINX MTOKa3aTesei:

- BBIBOJIBI JIOTHYHBI 1 00OCHOBAHHI - |
Oan

- IPaBHJIBHBIN OTBET Ha OJIMH BOTIPOC - |
Oan

3a4CT

11

Texymumii
KOHTPOJIb

3amura
n1abopaTropHO

3amura 1aboparopHoit paboTsl "OTHycK

cTanu'" OCYIIECTBISIETCS WHINBUTYJIHHO.

3a4YCT]




BOIIPOCA.
U3 CIEAYIOIIMX ITOKa3aTesen:
Oan

- MPaBWJILHBIN OTBET Ha OIUH
Oat

paboTsI 1o 4 pazaeny OneHuBaeTCs NPaBUILHOCTH BBIBOJA U
OTBETHI HAa BOIIPOCHI. 3a/1a0TCS TPH

OO6mwmit 6amI mpu OIEHKE CKIIAIbIBACTCS

- BBIBOAbI JIOTUYHBI U 000CHOBAHEI - 1

Borpoc - 1

[Tpome-
12| 4 | xyrouHas 3auer -1 9
aTTecTarys

Oa.

CTyneHT NUCbMEHHO OTBEYAET Ha
BOMPOCHI, IPUBEEHHBIE B KOHTPOJIBHOU
kapTouke. Kaprouka Bkiroyaet 9
BonpocoB. [IpogomkuTenbHOCTD onpoca -
30 MUHYT . 3aJJaHUE OLICHUBAETCSA
CIIeMYIOINM 00pa3oM: 3a Kax bl
NPAaBWJIBHBIM OTBET IpUCBanBaeTcs 1

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MPOMEKYTOUHOMN
aTTecTaluu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBAHUS

3a4eT

[Ipu onileHMBaHUM PE3yaBTATOB MEPONIPUATHS (TIPOMEKYTOUHOM
aTTecTallly) UCTIONb3YyeTCsl OAJIbHO-PEUTHHTOBAs CUCTEMA
OLIEHUBAHUS PE3yJIbTAaTOB YUeOHOW AEATEIHHOCTH 00YUarOIUXCs
(yrBepxkaeHa npukazoM pektopa Ne 179 ot 24.05.2019 . u Ne 25-
13/09 ot 10.03.2022). PeiiTuHr o0y4aromierocs mo JUCUUTUINHE
oTpezieNisieTcs o pe3ynbraTaM TeKylero kouTpous. [Ipu nanuunn
y CTyJeHTa MPOXOIHBIX 06aMIoB Mo kaxaomy KPM, ucxons u3
peiitunra 60% , cTyAeHT moiydaeT 3aueT 06e3 TOMOTHUTEILHOTO
coOecenoBanud. CTyIEHT BIIpaBe MPUNTH Ha 3a4€T Ul yIy4IIeHUS
CBOET0 PEUTHHTA U MOJIYIUTh OLIEHKY 10 ¢opmyiie Rd = 0,6RTek +
0,4Rma + Rb. ¢ yueTom TeKky1iero KOHTpoJIsi U OaJIoB 32
MIPOMEKYTOYHOE UCTIBITAHUE.

B coorBeTCcTBUU C

. 2.5, 2.6
[ lonoxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

[1K-2 Pa3JIMYHOTO HA3HAYEHHUSI C YUETOM HKCIUTyaTallHOHHBIX HHH
TpeOOBaHUI M OXpaHbl OKPY’KAIOLIEN CPEbl

K p 5 Ne KM
OMITETEHIINH €3yJIbTaThl 00y4YeHHUs TLREBFRo 2
OIK-5 3HaeT: OCHOBHBIE I'PYMIIBI U KJIACCHI COBPEMEHHBIX MaTEpUAOB, INANAAAAA
VX CBOWCTB, 00JaCTH MPUMEHEHUS M IPUHIUIIBI BBIOOPA
'YMeeT: AHanu3upoBarh (pa3oBble MpeBpaIIeHUs IPH HarPEBaHUU U
OIIK-5 OXJIAXKJICHUH CIU1aBOB; [IpoBOoaMTE aHaMM3 craneu, 4yryHos, HAHAHAHHH A
[BETHBIX METAJJIOB U CIUIABOB
MMeet npakTuueckuil onsIT: MeTogaMu aHanmsa
OIIK-5 TEXHOJIOTMYCCKUX MPOILECCOB, BIMUAIONIUX HA KQUeCTBO H O
[MOJTy4aE€MbIX WU3ICIIHI
3HaeT: PU3NUECKYIO CYIIHOCTD SIBJICHUH, TPOUCXOASAIINX B
[1K-2 MaTepHraiax Py BO3JICHCTBUU Ha HUX Pa3IMYHBIX (haKTOPOB B HH HHH +
YCIIOBUSIX MX DKCIUTyaTalluy
'YMeeT: OCyLIECTBIIATh BEIOOP MaTEpUaIOB JUIs U3AETUI
HHHH H |




lMeeT NpakTUYECKUI OIBIT: COITPOBOXKIEHUS padOT IO KOHTPOJIIO
W aHaJIM3y KauyecTBa W3/EeJUil MAaIIMHOCTPOUTENBHBIX IPOU3BOJICTB

[1K-2 Ho| | B

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. Jlaxtusn, FO. M. MarepuanoBeaenue Y4eOHUK AJid BTY30B. - 3-€ U3].,
nepepab. u non. - M.: MammHoctpoenue, 1990. - 528 c. ui.
2. Comnnues, 0. I1. MarepuanoBeaenue Yue0. aJisi By30B 10 METAJUTYPT.,
MalIMHOCTPOUT. U ob1eTexH. crnennanbHocTsM 0. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u gom. - CI16.: Xumuznar, 2004. - 734, [1] c. u.
3. Marepuanoenenue Yue6. s Bry3oB b. H. Apzamacos, U. U.
Cunopum, I. ®@. Koconamnos I'. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucp. u gom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) OononrHUMeENbHASL IUMePamypa.:

1. Temnep, FO. A. Marepuanoseaenune Yue6. mocodue ais By30B [lon
pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u gorm. - M.: Mertamnyprus, 1989. - 456
C. WL

2. Tynses, A. I1. UactpymenTanbnsie cranm Crpas. A. 1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3J., nepepad. u aoi. - M.: MammHocTpoeHue,
1975. - 272 c. un.

3.  Kypasnes, B. H. Mamunoctpoutenbnbie ctanu Teket CripaBouHuk B.
H. XKypasnes, O. 1. Hukonaega. - 4-e uza., nepepad. u gom. - M.:
Mammunoctpoenue, 1992. - 480 c. ui.

4. Kapesa, H. T. [IsetHbie MmeTamibl U ciuiaBbl Tekct yue6. mocooue H. T.
Kapesa ; FOx.-Ypain. roc. yu-1, Kad. ®u3. metannoBegaeHue u pusnka TBEpOTO
tena ; OYpI'Y. - Uenabunck: M3narensctro FOYpI'Y, 2008. - 111, [1] ¢. n.

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANbL NO OUCYUNTUHE, uMerowuecs 8 bubauomexe:
1. MerannoBeaeHue u TepMuyeckas 00paboTka METaIOB
2.  MamunHOCTpOeHHE

2) MemoouuecKue YKazaHus 0is Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.1.®unaros, H.A.lllaGypoga. - Uensounck: Mzn-so FOVYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:
1. MarepuanoBenenue: yueoHoe nocooue/ X.M.M6parumos,
B.U.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so KOYprY. 2010.-38c.

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ AOKYMECHTaAIlUusA

HanmenoBanue
Bun
No pecypca B bubmorpadudeckoe onrcanue
JIUTEPaTyphbl .
AIIEKTPOHHOM




bopme
OCHOBHAS OnexkTpoHHbI [Marepuanosenenue: yueonoe nocooue /M.A.Cmupnos, K.}O.Oxkuies,
1 TeDATYDA KaTajaor X.M.U6parumos, 10.J1.Kopsrun: M3a-so FOVYpI'Y, 2005. -41.-139c.
patyp HOYpl'Y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
.. [Habyposa, H. A. Marepuanosenenue Y. 2 : Hemetannuueckue
DJIEKTPOHHBII
JlononHuTeNbHAS Marepuasl : yued. mocobue Jisi MaIlMHOCTP. U METAJUTY L.
2 KaTaJjor .
ureparypa OVol'Y cnenuanbHocTel.- Yensbunck : M3n-o FOYpI'Y , 2011.-U.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
S HEKThOHHbL MarepuanoBeieHrue: yaeOHoe mocooue K 1adboparopHbIM paboTam
JlomonHuTeapHAsA p /11.B.Jlartnna, B.JI.nenues, A.C.Co3piknHa.— Yenssounck: M3a-Bo
3 KaTajor
TUTEpATypa TOVOTY IOVYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

[lepedeHb UCTIONB3YEMOIO TPOTPAMMHOTO OOECIICUEHMS:

1. Microsoft-Windows(6eccpodHo)

2. Microsoft-Office(6eccpouno)

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

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanaeix BUHUTU PAH(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecreYeHne Q1 CIUITHHbI

OcHoBHOE 000pyI0BaHKE, CTEHBI, MAKETHI, KOMITBIOTEPHAS TEXHUKA,

Bun 3anaruit aJ;; IpeayCTaHOBJIEHHOE IIPOrpaMMHOE 0OecieueHue, UCTIOIb3yeMOoe /s pa3InYHbIX
BUJIOB 3aHITHH

Jlexun ayIUTOPHsI, OCHAIICHHAs! MYJIbTUMEANMHBIM IPOEKTOPOM
YueOHast 1aboparopusi MaTepuaioBeIeHUs, OCHAIEHHAS: — T€YaMHU JJIsl HarpeBa
o0pa31oB; — TBepAoMepamu bpunemns u Pokseinia; — pydyHbIMU TPOKATHBIMU
CTaHaMH; — MeTajuorpadu4ecKuMu Mukpockornamu. 2. [Inakarer u gponuu

JlaGopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komiekuus
3aHATUSA (1) [makpouunpoB 1 u310MOB. 4. MoJenu KpUCTALNTNYECKUX PEIIETOK METAIJIOB. 5.

PaznaTounbiii Marepual 1o tTeMe «CruiaBbl xKeae30—ymiepoay. 6. Meronuueckue
mocoOus k 1aboparopHbiM pabotam. 7. KoHTpobHBIE 3a/1aHUs IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.




