FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

JIBHOCTH

enb: doikinaa
02.09.2025

A. A. JlovikuH

PABOYAS ITPOI'PAMMA

aucuuiuinHbl 1.0.20 MarepuanoBeaeHue

ns cnenuaabHocT 23.05.01 HazemHble TpaHCOPTHO-TEXHOJIOTUYECKUE CPEICTBA
ypoBeHb CrieliuaauTeT

¢popma o0yueHust ouHas

kadeapa-pazpadorunk MartepuanoBeeHe U PU3NKO-XUMHUS MaTepUasoB

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
nonrotoBku 23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEICTBA,
YTBEPKAEHHBIM MpukazoM MunoOpHayku oT 11.08.2020 Ne 935

3aB Ka(beHPOﬁ pa3pa6OT‘-II/IKa e - e
) i o CBEJIEHHSI O BIAJIEJIBLE 11911 E, A, Tpo(bI/IMOB

JI.XMM.H., JOII.

S .
ﬁ‘@ﬁ% Srexctponisii

0o 0 yumBepeiTeT

CBEJIEHMS O BIIAJIEJIBLLE 31T i H . B . Ha—HHHa

an: Jlanmna W, B,
iv

Pazpabotuuk nmporpamMmel,
K.T€XH.H., JIO1l., JOLEHT

inaiv
01.06.2025

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: PU3MUECKYIO CYIIHOCTD SIBICHUI,
[IPOUCXOAAIIMX B MaTepuaiax Mpu BO3ACHCTBUN Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHSX MX
OIIK-1 CnocobeH CTaBUTh M pemIaTh HHKEHEPHBIE [KCILTyaTaIliH

U Hay4HO-TEXHUYECKHE 3a/1auu B cpepe cBoeil  [YMeeT: oCylIecTBIATh BEIOOP MaTepraioB AJs

npoeccuoHaNbHOMN AESITEIbHOCTH U HOBBIX W3JIEJIUHI Pa3IMYHOIO HA3HAYEHUS C Y4ETOM
MEXIUCUUIUIMHAPHBIX HAIIPABICHUN C HKCIUTyaTallMOHHBIX TPEOOBAaHUM U OXpaHbI
HCITOJIB30BAaHUEM €CTECTBEHHOHAYYHBIX, OKPYKaIOILIEH Cpebl

MaTeMaTU4YECKUX U TEXHOJIIOTUYECKUX Mozenel  [MImeeT npakTH4eCKui OMBIT: UCIIOJIBb30BaHUS
CIIPaBOYHBIX MaTepUaOB, IPOrpaMM U
UH(QOPMAILIMOHHBIX PECYPCOB IPHU BBIOOPE
MaTepHasoB JJIs U3EIUN Pa3IMYHOIO Ha3HAYECHUs

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL nMpeAICCTBYIOMNUX NUCIUITIINH, Hepequb nociacayromux IuCUuIlInH,
BHJIOB PabOT yueOHOTO I1aHa BHJIOB paboT

@®J1.03 TexHOIOTHA KOHCTPYKIMOHHBIX MaTepuaos,

Her 1.0.11 ®usuxka

TpeOGoBaHUs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKAM CTYJICHTA, HEOOXOIUMBIM
IIPU OCBOCHUHM JIAHHOW JTUCIUIUIMHBI M IPUOOPETEHHBIM B pe3yJIbTaTe OCBOCHUS
MPEAMIECTBYONTUX JUCITUTIIIAH:



Her

4. O0béM 1 BUABI Y4eOHOI1 padoThI

OO6mas TpyA0€eMKOCTh JUCHIUIUIMHBI cOCTaBseT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacnpenenenune
Bcero 110 CEMECTPaM B 4acax
Bun yueGHOM paboThI
4acoB Homep cemectpa
1
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTnueckue 3aHATUS, CEMUHAPBI U (MJIN) IPYTHe BUJIbI 0 0
aynuTopHbIX 3aHsaTui (I13)
JlabGopatopusie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 69,5 69,5
Pedepar "KoHCTpyKIIMOHHBIE CTAJIH U CIUIaBBI" 10 10
N3ydeHnne npoueccoB KpUCTAIIIN3ALUY JKEIE30- 1 1
YIJIEPOAMCTHIX CIUIABOB 3a/1aHHOTO COCTaBa
Pedepar no pazneny "L{BeTHbIe MeTANIIBI U CIJIABbI" 8 8
N3yueHne MapKupOBOK CTaJlel, YyI'yHOB, LIBETHBIX METAJJIOB 12 12
U CIUIaBOB
[ToaroroBka K KOJJIOKBUyMaM U SK3aMEHY 20,5 20.5
Pedepar o pazneny "Hemerannmnueckue marepuaiibl” 8 8
KoHCynbranuy 1 mpoMeKyTouHasi aTTeCTalus 10,5 10,5
Bun koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Coneprkanue TUCHMILIMHBI

O0BeM ayTUTOPHBIX 3aHITHIA IO BUJIaM B
pa;;gena HaumenoBanue Pa3aciioB TUCIHUIIINHBI qacax
Bcero JI 113 JIP
1  |ATOMHO-KpPUCTAITINYECKOE CTPOEHUE METAJIJIOB 5 1 0 4
) Jlebopmariusi, pa3pynieHue 1 MEXaHHYECKHE CBOMCTBA 9 3 0 6
METaJJIOB
3 |®a3oBbIe MpEeBpaALICHUS U CTPOCHUE CIIABOB 5 3 0 2
4 |CnnaBbl Kene30—yniepon 7 3 0 4
5 |Teopus Tepmuyeckoil 00pabOTKU CTaNIN 8 6 0 2
6  [Texnonorus TepMu4ecKoil 00pabOTKU CTaIN 8 4 0 4
7  |[IoBEpXHOCTHOE YIIPOUHEHUE CTATH 2 2 0 0
8 |ChoemuanbHBIE CTAIH 8 4 0 4
9  |[lBeTHBIE METAJIJIbI U CIIJIaBbI 10 4 0 6
10 [Hemetamnnueckue MaTepuabl 2 2 0 0

5.1. Jlekuum




No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Kon-
BO
4acoB

Turnbl cBA3U B TBEPABIX Tenax. [IOHATHS O KPUCTAIIIMYECKON PEIIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAIIJIOB.
SABnenue monumopduzma. AHUZOTPONHS CBOMCTB KpUCTAILIOB. [{epexTsl
KPUCTAJTTHYECKOTO CTPOSHHUS METAIIIOB (J1.K.C.). BiusiHue 1.K.Cc. HA CBOMCTBA
METaJlJIOB.

Ynpyras nedopmanys. MexaHu3M miIacTUYECKOH edopMaliy B MOHO- U
MOJMKPUCTAIIIMYECKUX TelaxX. BiausHue niuactuueckoil nedopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJIIIOB. SIBlIeHUE HAKIIENA. XPYIIKOE U BA3KOE
paspymienue. SBnenue xnagHomomrkoctu. Cxema Nodde.

VcnibiTanus Ha pacTskeHHeE. XapaKTEPUCTUKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’k€CTKOCTb, IPOYHOCTD, MJIACTUYHOCTh, TBEPOCTD, YapHas BI3KOCTb,
BBIHOCIIMBOCTB, HU3HOCOCTOMKOCTB U JIp.) M METOJIbI UX ompenenenus. [Ipouecchl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(h)OpMUPOBAHHOTO METaJlIa: BO3BPAT U
pekpucTtaimsanus. X BnusHue Ha cBoiicTBA. PAKTOPHI, ONPEICITSIONIUE Pa3Mep
PEKPUCTAIIIN30BAHHOIO 3epHa. X0JIOHAs U ropsiyas IlacTuueckas aedopmarus.

[TonsiTus crijaBa, KOMIOHEHTA, (Pa3pl. CriocoObl BhIpa)keHUsI KOHLIEHTPAIUU
cru1aBoB. Turiel (ha3 B METAIUTMUECKUX CIUIaBaX: TBEP/bIE PACTBOPHI (3aMELICHUS U
BHEAPEHUS), XUMUUECKUE COCTUHEHMSI, TPOMEKYTOUHbIE (ha3bl.

(OCHOBHBIC THITEI auarpaMm COCTOSHUS JIBOMHBIX CHCTEM. OnpeneneHI/Ie cocCTraBa U
KOJIMYCCTBaA (1)8.3 o JuarpamMme COCTOSAHUA. CBs3b CBOICTB CILIaBa C ,Z[I/IarpaMMOﬁ
COCTOSAHHA.

Kparkas xapakrepucTuka (a3 B CIIaBax kejie3a ¢ yriepoaoM. Jluarpamma
COCTOSIHUS JK€J1€30—ILEMEHTUT. POpMHUpPOBaHKUE CTPYKTYPHI CILIABOB IpU
MEJIJIEHHOM OXJIAXKICHHH.

CTpYKTypHBIE COCTABISIOLINE U CBOMCTBA YITIEPOJUCTBIX CTaNel U OeNIbIX
qyryHoB. OO11as xapakTepucTuka ctaneil. [IocTosiHHbIe IpUMecH U UX BIMSHUE HA
cBO¥iCTBa crajieil. J{narpamma cTaOMIbHOTO paBHOBeCHs xkene3o-Tpaput. Cepoie
qyTryHbI, UX KJIacCU(pHKanus 1o ¢popMe rpadUTHBIX BKIIOUEHHUH U CTPYKType
MeTaNIn4ecKol 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN M KOBKUH UYT'YH.

[TonsiTie o TepmMuyeckoii oopadorke. Kimaccudukaims BU0B TepMUUECKON
00pabotku. Kputnueckue Touku ctanu. XUMHUYECKHE IEMEHTHI, BXOJAIINE B
cocrtaB ctaneil. Knaccuduxanus nerupyroniux snemMenTos. OOpa3oBanue
ayCTeHHUTa Ipu Harpese. PocT 3epHa aycTenura. BiusiHue pa3mepa 3epHa Ha
CBOMCTBA CTaJIU; IIEPETPEB U MEPEXKOL.

Pacnian aycteHura npu oxjnaxJaeHuu. JluarpaMma U30TepMUYECKUX MPEBpaIICHUI
MepPEOXTAKIEHHOTO aycTeHuTa. [lepnuTHoe, MapTEeHCUTHOE U OCHHUTHOE
MpeBpalleHUs ayCTEHUTA. BIusiHUE Jerupyonmx 3J€EMEHTOB Ha MPEBPALLICHUS
aycteHuTa. [IpeBpalienus ayCTeHuTa npu HEMPEPHIBHOM OxJiaxkaeHun. CBONCTBA
MPOAYKTOB pacraja ayCTEHUTA.

[ IpeBpateHus npu OTIyCKe 3aKaJI€HHOMN cTainu. BnusHue nerupyommux 31eMeHTOB
Ha MPOIIECChI OTIyCcKa. MI3MeHeHue CBOMCTB cTayi pu oTiycke. OTnycKkHas
XPYNKOCTb.

Omxur [ pona. Bunsr omxura [ poga (muddy3noHHBIN, peKpUCTATU3AIMOHHBIN,
st cHsATUsL HanpsbkeHuit ). Omxur 11 pona. Buast oxura Il pona (monHbii,
HETNOJIHBIN, HOpManu3alus, cHepouIu3upyouil 1 T.1.).

10

3akanka ctainu. Beioop Temmneparypsl OXJIaKICHHUS H OXJIAXIAIOIIEH Cpe bl IS
3aKaJKU. 3aKaTMBAEMOCTh U MPOKATMBAEMOCTD; (DAKTOPHI, BIUSIONIUE HA HUX.
BHyTpeHHUEe HanpsHKeHUs], BOSHUKaoIye npu 3akanke. CriocoObl

3akanku. Huskuii, cpeaHuil 1 BBICOKMM OTITYCK cTanu. TepmoMexaHudeckast
o6pabotka (TMO) ctanu. OcHoBHBIe BUABI TMO 1 €€ BIMsiHIE Ha CBOMCTBA

CTaJIu.




11

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

12

Knaccudukarus craneil o XMMHYeCKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHUIO.
MapkupoBka craneid. Konctpyknuonnsie ctanu. OCHOBHbIE TpeOOBaHMUS,
[PEIBABISIEMbIE K KOHCTPYKIIMOHHBIM CTajasiM. CTpOUTENBHBIE CTaJIH.
ApmarypHbie ctaiau. CTanu ais X0J0JHOW IITAMIIOBKH. YIIy4IlIaeMble CTaJH.
Cranu s XTO. Ipyxunnsie cranu. [lonmunHukoBeie ctanu. MapTeHCUTHO-
craperonye craau. KOHCTpyKIMOHHBIE CTAIN CIIENMAIBHOTO HA3HAYEHUSI.

13

Cranu BeICOKOH M3HOCOCTOMKOCTH. CTanu JIIsl KpMOT€HHBIX Temnepatyp. Cranu
MOBBIIIEHHON 00pabaTeiBaeMocTH pe3anneM. Koppo3noHHOCTOMKHE cTalu.
JKapocTtolikue ctanu u cruiaBbl. THCTpyMeHTaIbHBIE CTalu. TBEpAbIC CIIIABHI.

14

Tepmudeckas 00pabOTKa IBETHBIX CIUIABOB. 3aKallka Ha TICPECHIICHHBIN TBEPABIT
pacTBOp U crapeHue. AntomuHuii. CriaBel Ha ocHoBe amtomuHus. Kiaccudukanus
U TepMUYECKasi 00paboTKa alFOMUHUEBBIX CIUIaBOB. Jledopmupyembie
QITIOMUHHEBBIE CIUIaBbl, HE YIPOUHSEMbIE U YIIPOYHSEMbIE TEPMUYECKOM
00paboTkoi. JIuTeiiHble CIIaBhbI.

15

Menp. CrinaBel Ha OcCHOBE Meu. JIaTyHH, UX CBOICTBA, MapKUPOBKA U
npuMeHeHre. OMOBIHUCTHIE, ATFOMUHUEBBIC, MAPTAHIIOBUCTHIE, CBUHIIOBBIE U
OepusuineBbie OPOH3BI: COCTaB, CBOMCTBA, MAPKUPOBKA M 00IACTH IPUMEHEHHS.
MenHOoHUKeNNeBbIE CIIaBbl. TUTaH U ero cBoMcTBa. KOHCTpYKIIMOHHBIE U
YKapOIPOYHBIE CIIaBhl TUTaHA. TepMudeckast 00paboT-Ka TUTaHA M €TO CIUIABOB.
AHTH(PPUKITMOHHBIC CIJIABBI HA OJIOBTHUCTOM, CBUHIIOBOM, ITMHKOBOU U
aJIIOMUHHE-BOM OCHOBE.

16

10

HemeTanuueckue MaTCpUualibl

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATUA

Ne

pa3aciia

HaunmeHoBaHMe WU KpaTKoe cosiepkaHue 1a0opaTopHON paboThI

Koi-
BO
4acoB

1,2

Makpo- 1 MUKPOCTPYKTYPHBIM METO/IbI aHAIN3a METAJIJIOB U CILIABOB

3,4

[Tnactuueckas nedopMaliys METAJLIOB U €€ BIMSIHAE HA MEXaHUYECKHE CBOMCTBA

5

Pexpuctaiuin3alluOHHBIA OTHKUT.

6

JInarpaMMbl COCTOSIHHS ABOMHBIX CUCTEM

7

da30BbIe NPEBPALICHNSI U CTPYKTYpa YIIIEPOAUCTBIX CTAJIEH U UyT'YHOB

8

Ananu3 AuarpaMMbl COCTOSTHUM JKCJIC30-YITICPOL

12

CeMuHap Mo TEOPUH TEPMHUUECKOI 00pabOTKH

9

BiusiHue CKOpOCTH OXJIAKICHUS Ha CTPYKTYPY M CBOMCTBA YIJIEPOIAUCTOM CTaIH.

10

OTmyck cranu

11

MapKkupoBKa CTaJIel U YyT'yHOB

16

Br16op MarepuanaoB U ux 00paboTKa B 3aBUCUMOCTH OT YCJIIOBHH SKCIUTyaTallin
KOHCTPYKIIHI

13,14

Tepmuueckas 00pabOTKa aTFOMHUHHUEBBIX CIIJIABOB

15

O] 0 [N |||k | [WIN|N|[—

MapKkHpOBKa IBETHBIX CIUIABOB
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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

3yueHue nmpoueccoB KpUCTAIIIN3aluu
HYKEJ1€30-YIIIEPOJUCTHIX CIIABOB 33JaHHOTO
cocTaBa

MartepuaioBeaeHue: yaeOHoe mocoone K
nmabopaTopHbiM padotam /M.B.JlanuHa,
B.J1.Winbpuues, A.C.Co3bikuna.— UeaaOuHCK:
N3n-Bo FOVYpI'Y, 2013.—81c. Ctp.27-46 unu
TF000M UCTOYHUK M3 CITHUCKA OCHOBHOMU
TUTEepaTyphl

11

Pedepar o pazneny "LIBeTHBIC METAILITBI U
CILJIaBbI"

1.JlaxTun, FO. M. MarepuanoBenenue
Y4eOHUK [Tl BTY30B. - 3-€ u311., nepepad. u
nor. - M.: Mammnoctpoenue, 1990. - 528 c.
wit. maBbl XIX-XXIII ctp. 378-422 nnu 2.
Comnnnes, 0. [1. Martepuanosenenue Yueo.
TS By30B 110 METAJUTYPr., MAIIMHOCTPOUT.
oOmerexH. cuenuanbaocTIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e us..
nepepad. u gor. - CII6.: Xumuznar, 2004. -
734,c.un. pasnen 1V, ctp. 478-538

l3yueHue MapKUpOBOK CTajIeH, YyT'yHOB,
L(BETHBIX METAJIJIOB U CILJIABOB

MarepuasnoBezieHue: yueOHoe mocooue K
nmaGopaTopHbiM padotam /M.B.JlanuHa,
B.JI.nbuues, A.C.Co3biknHa.— Ueas10MHCK:
3n-Bo FOYPI'Y, 2013.—81c. Crp.46-54 u
73-78

12

HOI[I‘OTOBKa K KOJJIOKBUYMaM U 3K3aMCHY

JI1000M MCTOYHUK U3 CIIMCKA OCHOBHOMI
JIMTEpaTyphl

20,5

Pedepar no pazneny "Hemerammnueckue
MaTepuaib'"

1. Jlaxtusn, }O. M. MarepuanoBenenue
Y4eOHMK 111 BTY30B. - 3-€ U3, nepepad. u
nom. - M.: Mammnoctpoenue, 1990. - 528 c.
ui. yacts 11, ctp. 434-520 wnm 2. CoHIIeB,
[O. I1. MarepuanoBenenue Yue0. 1 By30B
[0 METaJUIypr., MAIIMHOCTPOUT. U
obmerexH. crienuanbHoCcTsM HO. I1.
Conuues, E. U. [Ipsxun. - 3-¢ uzg..
nepepad. u gom. - CI16.: Xumuznar, 2004. -
734, [1] c. un., pazaen VIII u IX cTp.582-
664

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)

Ne
KM

Ce-
MecCTp.

Bun
KOHTPOJISI

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
oa

[Topsnox HaumMcieHus: 6aI0B

YVun-
THIBA-
eTCA B

[TA

Texymmii
KOHTPOJIb

Pedepar no nBeTHBHIM
MeTajllaM U CIlJlaBaM

0,3

Pedepar orneHuBaeTcs CieayrOnmm
obpasom: 4 Oanna - 3a yOoKo
packpeITyio TeMy. Mcmonb3oBaHo
T0CTaTOYHOE KOJTHMYECTBO
TTEepaTypsl 10 MPEATIOKEHHON TEMe.
3 Ganna - Teme pedepaTsl pacKpbITa,
HO WCTIOJIB30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX
VMCTOYHMKOB. 2 Oalia - Tema
pedepara packpsita pparMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HE MPEJICTaBIICH JUISl TPOBEPKH.

OK3aMCH

Texymmii
KOHTPOJIb

Pedepar no
HEMETAJININYCCKUM
Marepuaiam

0,3

Pecdepar orieHMBaeTCs CIeIyomuM
oOpazom: 4 Gaia - 3a TIIyOOKO
packpbITyto Temy. Mcnonb3oBaHo
T0CTAaTOYHOE KOJTMYECTBO
UTepatypsl 0 NPeAIOKEHHON TeMe.
3 6anna - TeMe pedepaTsl pacKphITa,
HO HCIIOJIb30BaHO HEJIOCTATOYHOE
KOJTMUECTBO JINTEPATYPHBIX
HCTOYHHUKOB. 2 Oaja - Tema
pedepara packpeiTa pparmMeHTapHO,
oBepXHOCTHO. 0 GansioB - pedepar
HE MPEJICTABIICH JUISl TPOBEPKH.

OK3aMCH|

Texymuit
KOHTPOJIb

Pedepar no
KOHCTPYKITHOHHBIM
CTalIsIM

Pedepar onenuBaeTcs cieayonmm
obpazom: 4 Gaiia - 3a IyOOKO
pacKkpeITyIO TeMy. Mcronb30BaHoO
I0CTaTOYHOE KOJTHYECTBO
TUTEPaTypHI 1O MIPEITIOKCHHON TEME.
3 Oamna - TeMe pedepaThl pacKphITa,
HO WCTIOJIb30BaHO HEJIOCTATOYHOE
KOJIMUECTBO JINTEPATYPHBIX
MCTOYHUKOB. 2 Oajuia - TeMa
pedepara packpbiTa (hparMeHTapHoO,
moBepxHOCTHO. () 6aiIoB - pedepar
HE MPEJICTABIICH JUISl TPOBEPKH.

ODK3aMCH

Texymui
KOHTPOJIb

KomnokBuym mmo
IUIACTUYECKOM
nedopmaruu u

pEeKpUCTAILTU3AIIT

KomnokBruyMbI IPOBOASATCS Ha
mabopaTopHbIX paboTax mocie
M3y4YEHUs COOTBETCTBYIOIIETO
paszaena kypca. Kax bl KOJUIOKBUYM
conepkut 1o § Borpocos [Ipu
OILICHKE MCIOJIBb3YETCs CIAEAYIOast
[IKaJIa: 32 KaXIbI MpaBUIbHBIN
otBet 1 Gam.

OK3aMCH|

Texymmii

KosnokBuym 1o

KOJ'IHOKBI/IyMLI IIPOBOJATCA HA

OK3aMCH|




KOHTPOJIb

KCJIC30YTIICPOAUCTBIM
CIljlaBaM

mabopaTopHbIX paboTax mocie
M3y4eHUs COOTBETCTBYIOIIETO
paszaena Kkypca. Kax b1l KOJUIOKBUYM
conepkut 1o § Borpocos [Ipu
OILICHKE MCIOJIb3YETCs CIAEAYIOast
[IKaJIa: 32 KaXIbI MpaBUIbHBIN
otBet 1 Gam.

Texymmii
KOHTPOJIb

KonnokBuym mmo
TEPMHUYECKOMN
00paboTke

KonmokBryMbI pOBOASTCS Ha
TabopaTOpHBIX paboTax Mocie
M3y4YEHUS! COOTBETCTBYIOILIETO
pazzaena kypca. Kaxipiii KOJUIOKBUYM
cofepxut 1o 8 Bonpocos IIpu
OIICHKE MCTIONB3YETCS CIEAYIOast
[IKAJIA: 32 KaXIblii MPaBUIIbHbBIN
otBeT 1 Ga.

OK3aMCH|

Texymui
KOHTPOJIb

[TuceMeHHBIN onpoc

13

CryzneHT noiay4yaeT KapToUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumo pacindposars 12
MapoK CTaJieil ¥ 4YyTyHOB U 110
MPUBEACHHOMY XUMHUYECKOMY
COCTaBy U OJIHY CTaJb 3alIU(PPOBATh.
[IponomxuTenbHOCTh onpoca - 30
MUHYT . 3aJJaHH€ OLIEHUBAETCS
CJIEYIOIIM 00pa3oM: 3a KaxIyro
[IPAaBUIBHO BBIIIOJHEHHYIO
pacupoBKy WIH 3alIHPPOBKY
MapKH CIUIaBa nMpucBanBaeTcs 1
OasuI.

OK3aMCH|

JlaboparopHas
pabora

3amura
1a0opaTopHBIX paboT
no 1 pazgeny

JlabopaTopHbie pabOThI
"[Inactrueckas nedopmanus
MeTauioB" u "
Pexpuctaiyiu3alluOHHbIA OTKUT"
B3aMMOCBSI3aHbI U 3aIUIIAIOTCS
OJTHOBPEMEHHO. 3aIuTa
mabopaTopHBIX paboT
OCYIIECTBIICTCS MHANBUIYAIBHO.
OneHuBaeTcs MpaBUIbHOCTD
BBIBOJIOB U OTBETHI HAa BOIIPOCHI (TPH
BOITPOCA).

OO6mwmit 6anm mpu oIeHKe
CKJIQJILIBACTCS U3 CIETYIOIINX
rokasarejei

- BBIBOJIBI JIOTHYHEI I 000CHOBAHBKI -
1 6amn

- IPaBWJIbHBIA OTBET HA OJMH BOIIPOC
-1 6amn

OK3aMCH|

Texymui
KOHTPOJIb

Omnpoc no xene3o-
YIIIEPOUCTBIM
CcIIaBaM

Onpoc ocyuiecTBIseTCst
WMHIWBHU1YaJIbHO. OLIGHI/IBaeTCSI
[PABIJIBHOCTH OTBETOB Ha BOIPOCHI.
3anarorcs 4 Borpoca U3 MEepeyHs,
umerornierocs B PIT/I.

cnonb3yercs moka3aress:
MpaBWIbHBIN OTBET Ha 1 Bompoc - 1
Oan

OK3aMCH|

10

JlaGoparopHasi

3ammura

3anra 1aboparopHol paboThI

OK3aMCH|




pabora

nabopaTopHOM
paboThI MO 4 pazaeny

"BinsiHuEe CKOPOCTH OXJIAKIEHHUE Ha
CTPYKTYpPY Y CBOMCTBA CTAJIN"
OCYLIECTBIISIETCS NHANBUAYAJIBHO.
OneHnBaeTCs MPaBUILHOCTD BBIBOJA
1 OTBETHI HAa BOIIPOCHL. 3aJ1al0TCS TPU
BOIIPOCA.

OOumii 6art mpu oLeHKe
CKJIaJIbIBAETCS U3 CIIETYIOIUX
[MOKa3aTeleu:

- BBIBOZIBI JIOTUYHBI U OOOCHOBAHBI -
1 6ann

- IPaBUJIBHBIN OTBET Ha OJIMH BOIPOC
- 1 Gann

11

JlaGoparopHas
pabora

3amura
nabopaTropHOM
paloTsI 110 4 pazaeny

3amura 1abopaTopHON pabOThI
"OTnyck ctanu" OCyleCTBISETCS
WHANBUAYaIbHO. OlIeHUBaeTCs
MPaBUJILHOCTH BBIBOJA U OTBETHI HA
BOIIPOCHI. 3a/1al0TCs TPU BOIpOCa.
OO6mwmit 6anm mpu oreHKe
CKJIaJIBIBAETCS U3 CIIEIYIOIIUX
[MOKa3aTesen:

- BBIBOJIBI JIOTUYMHBI 1 000CHOBAHHI -
1 Gamn

- IPaBUJIHHBIN OTBET HA OJIMH BOTIPOC
- 1 6amn

OK3aMCH|

12

Texymmii
KOHTPOJIb

MapkupoBku
LBETHBIX METAJJIOB

12

CryzneHT nojay4yaeT KapTOUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumo pacundposars 12
MapOK IIBETHBIX METAJIOB U CIUIABOB
Ha UX OCHOBE. [Ipog0OIKUTENBHOCTD
onpoca - 30 MUHYT . 3aaHue
OLIEHMBAETCS CIEIYIOIINM 00pazoMm:
3a KaXy1o MPaBUIBHO
BBITIOJTHEHHYIO paciin(poBKY MapKu
CIIaBa npucBanBaeTcs 1 Oam.

OK3aMCH|

13

JlaGoparopHas
pabora

Tepmuueckas
obOpaboTka
AJFOMHUHHEBBIX
CILUIaBOB

3amura 1ab0opaTopHOI paboTHI
OCYIECTBIISIETCS MHIUBUIYaJBHO.
OneHuBaeTcs MPaBUIBLHOCTH BHIBOJA
1 OTBETHI Ha BOIPOCHL. 3aJ1al0TCS TPU
BOIIpOCA.

OOmwmii 6asut mpu OLeHKe
CKJIQ/IBIBAETCS U3 CIETYIOIMINX
[MOKa3aTeseu:

- BBIBOJIBI JIOTUYHBI 1 0O0OCHOBAHHI -
1 6amn

- IPaBWJILHBIN OTBET Ha OJIUH BOMPOC
- 1 6amn

OK3aMCH|

14

[Tpome-
JKyTOYHAsS
arTecTanus

OK3aMCH

HK3aMEH IIPOBOIUTCS B TMCbMEHHOM
BUJIE; B OMJIeTe 5 BOIPOCOB, BpeMs
1,5 4. mocne npoBEpKU OTBETOB
[IpernoaBaTeslb MOXKET 331aTh
YTOUHSIOIINE BONPOCHL. Pe3ynbraTsl
OLIEHUBAIOTCA CIEAYIOUIMM 00pa3oM:
3a Ka)kJbpli IPaBUIIbHBIN OTBET
npucBanBaercs 1 6amr. Bec

MeponpusITHs 1, MAKCUMaJIbHBIN

OK3aMCH|




| | | |6ann 5.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun

ucxofs u3 pedtunra 60% , CTyIeHT Moxyvaer 3a4et 6e3
JOTIOJTHUTENBHOTO cobecenoBanusi. CTyICHT BIpaBe MPUNTH Ha
9K3aMEH JUIs YAYYIIEeHHUS CBOEro peHTUHTa U MOTYYUTh OLEHKY 110
dopmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yueTom Tekyriero
KOHTPOJIS ¥ 0aJUIOB 32 TPOMEKYTOUHOE UCTIBITAHUE.

MIPOMEKYTOUHOMN [Tpouenypa npoBeneHus Kpurepui
OLICHUBAHUS
arTecTalun
ITpu oueHMBaHMU pe3yabTAaTOB YUeOHON AEATENbHOCTH

00y4JaroIIerocs Mo JUCIUTUIMHE HCIIONb3yeTcs 0aibHO-

pEeUTHHrOBask ccTeMa OLIEHUBAHUS PE3yNbTaToOB yueOHOM
JEeSITeTbHOCTH 00yJaromuxcs (yTBepkKaeHa MpruKa3zoM pekropa Ne
179 ot 24.05.2019 1. (B penakmuu nmprka3oB ot 10.03.2022 Ne 25-
13/09, ot 02.09.2024 Ne 158-13/09). Peittunr oOy4aromerocs no |B cOOTBETCTBUH €

9K3aMEH JUCLMILIMHE ONPENENSIETCs 110 pe3yJbTaTaM TEeKyIero KOHTpoas. [mm. 2.5, 2.6

[Tpu HaM4MuU y CTyAeHTa IPOXOAHBIX OamoB mo kaxaomy KPM, |[Tonoxenus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

OIIK-1 MaTepuasioB, IporpaMM U HHPOPMAIIMOHHBIX pecypcoB pu | [+
BHIOOpE MaTepUAIOB JUISI 3JENIUI pa3IMYHOTO Ha3HAUYEHUS

K p 5 Ne KM
OMIIETEHIIUU €3yJIbTaThl 00y4YEeHUS TLRlBRRbo 213N

3HaeT: GU3NUECKYIO CYIIHOCTH SIBJICHUHN, IIPOUCXO/SIINX B

OIIK-1 MaTepuaiax Ipu BO3ACHCTBUM HA HUX Pa3IMYHBIX (PaKTOPOB HH O H O
B YCJIOBHSIX UX DKCIUTyaTalluu
'YMeeT: OCyLIECTBIIATh BEIOOP MAaTEpUaAIOB JUIs U3AETUI

OIIK-1 Pa3JIMYHOTO HA3HAYEHHUSI C YUETOM HKCIUTyaTallHOHHBIX HHH +H + |
TpeOOBaHUI M OXpaHbl OKPY’KAOLIEN Cpebl
MMeeT npakTUYeCKui OMbIT: UCIIOJIb30BAHUS CITPABOYHBIX

H [+ + | [

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B

I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:

l.

Jlaxtusn, FO. M. MarepuanoBeaeHue Y4eOHUK 1Jid BTY30B. - 3-€ U3].,

nepepad. u jorm. - M.: Mamunoctpoenue, 1990. - 528 c. wi.
Comnnues, 0. I1. MarepuanoBenenue Yueb. 7151 By30B 110 METaJLUTYpT.,

MalIuHOCTPOUT. ¥ ob1eTexH. crenuanbHocTsM 0. I1. Connues, E. U. [Ipsaxun. - 3-
e u3.. nepepad. u pom. - CII16.: Xumuznar, 2004. - 734, [1] c. n.
Marepuanoseaenue Yue0. mis Bry3oB b. H. Ap3amacos, U. 1.
Cunopum, I'. ®@. Kocomamnos I'. ®@. u np.; ITox o6m1. pen. b. H. Ap3amacosa. - 2-¢
W3], UCIIp. U A0IL - M.: MammHocTtpoenue, 1986. - 383 c. ui.

2.

3.

0) OononHumenbHas Iumepamypa:




1.

I'ennep, FO.

A. Marepuanoseaenue Yue6. mocooue aiist By30B [lon

pen. A. I. Paxmragra. - 6-e usg., nepepad. u gom. - M.: Metamryprus, 1989. - 456

C. UJI.

2.

3.

4,

I'ynses, A. I1. UactpymenTanbabie ctanu Crpas. A. 1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-e u3j., nepepad. u aor. - M.: MammHoCcTpoeHue,
1975.-272 c. un.
XKypasnes, B. H. Mammnoctpoutensusie ctanu Teker CpaBouHuk B.
H. Kypasnes, O. 1. Hukonaesa. - 4-e u3n., nepepad. u A01. - M.:
Mammnoctpoenue, 1992. - 480 c. uin.

Kapesa, H. T. LIBetnbie MeTamibl U ciuiaBbl TekeT yued. mocooue H. T.
Kapesa ; FOx.-Ypan. roc. yu-1, Kad. ®u3. metannoBenaeHue u pusnka TBEpIOTO
tena ; OYpI'Y. - Uenabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] c. u.

8) omeyecmeenHvle U 3apyOedtCHbLE HCYPHANbL NO OUCYUNTUHE, UMerowuecs 6 bubauomexe:
MertaioBeneHue U TepMuyeckas 00paboTka METaIoB
MamuHocTpoeHue

1.
2.

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
Marepuanoseaenue: yueoHoe mocodoue/ X.M.MO6parumos,
B.N.®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MarepuanoBeaenue: yueoHoe nocooue/ X.M.MOparumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensouunck: U3a-so FOYprY. 2010.-38c.

I.

JJIEKTPOHHAsA Y4eOHO-MeTOAMYeCKAs TOKYMEeHTAIl U

HanmenoBanue
No Bux peeypeas | bubnuorpaduyeckoe onrcanue
JTUTEPATYphl | DIIEKTPOHHOMN
dbopme
OCHOBHAS DnexTpoHHBIA |[MarepuanoBeaeHue: yueonoe nocooue /M.A.Cmupaos, K.}O.Okwuiies,
1 TenaTYDA KaTaJjor X.M.U6parumos, 0. J1.Kopsirun: M3a-so FOVYpI'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 ]
JlomoHUTETbHAS MaTepuabl : y4ed. mocobue Jisi MaIIuHOCTP. ¥ METAJUTYPr.
2 KaTajaor N
nTeparypa [OYpLY crienpanbHocTel.- Yensounck : Uzn-so FOYpI'Y |, 2011.-4.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD 1 &key=000553245
.. [MarepuanoBeneHue: yueOHoe mocodue K 1abopaTopHbIM paboTam
DNEeKTPOHHBIN
JlonomHUTEIBHAS /U.B.JIanuna, B.JI. Unsuues, A.C.Co3bikuna.— Yenssounck: M3n-Bo
3 nreparypa waraior IOVYpl'Y, 2013.-81c¢
p yp onpry p 5 . *

http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOVYpl'Y (HNY)"-ITopran "Onexrponnsiii FOYpI'Y"
(https://edu.susu.ru)(6eccpodHo)




[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

Bun zaparuii

No
ayjl.

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKETHI, KOMITLIOTEPHASI TCXHHKA,
MPEIYCTaHOBJICHHOE TIPOrPaMMHOE 00CCIIEYCHHE, HCTIONB3yEMOE JIJISl PA3TMIHBIX
BUJIOB 3aHATUN

Jlexuun ayIUTOPHUsl, OCHAIIICHHAs! MYJIBTUMEAUINHBIM IIPOEKTOPOM
YyeOHast 1abopaTopusi MaTepHAIOBEICHUS, OCHAIIEHHAS: — TIeYaMU JIJIsl HarpeBa
00pasnoB; — TBepaomepamu bpunemis u PokBena; — pydyHbIMU TIPOKATHBIMU
cTaHamMH; — MeTayuiorpadguueckumu Mukpockonamu. 2. [lnakarel u honuun
Jlab6opatopusie [230a |(kogoTpaHCIapaHThl) IO OCHOBHBIM pasnenaM Kypca. 3. Komnekuus
3aHITHS (1) [makpouutdoB 1 u310MOB. 4. Moienu KpUCTATUIMYECKUX PEIIETOK METaJlIoB. 5.

Pasnatounslii Mmarepuan no teme «CIuiaBbl kene30—ymiepony. 6. Metoauueckue
mocoOus k 1abopatopHbiM pabotam. 7. KoHTponbHbIE 3a1aHNs IO OCHOBHBIM

pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.




