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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: PU3MUECKYIO CYIIHOCTD SIBICHUI,
MIPOUCXOAIIMX B MaTepraiax Mpy BO3AEHCTBUN Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHSX MX

DKCIUTyaTaluu
OIIK-1 CnocobeH NpuMeHsITh €CTeCTBEHHOHAYYHbIe|YMeeT: (PU3NUECKy0 CyIIHOCTb SIBICHU,
1 OOIEMH)KEHEPHBIE 3HAHHS, METO/IBI MPOUCXOSAIIMX B MaTepraiax Mpy BO3AEHCTBUN Ha
MaTeMaTH4eCcKOro aHaJln3a U MOJICIMPOBAHMS B [HUX pa3IM4YHbIX (DAKTOPOB B YCIOBUAX UX
po¢eCCHOHANBHON AEATEITBHOCTH DKCIUTyaTaluu

MeeT NpakTUYECKUN OMBIT: UCIIOIb30BAHUS
CIIPaBOYHBIX MaTepUaOB, IPOrpaMM U
UH(QOPMAILIMOHHBIX PECYPCOB IPHU BBIOOPE
MaTepHasoB JJIs U3EIUN Pa3IMYHOIO Ha3HAYECHUs

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI
MaTepuasoB IPU 3aTBEPAEBAHUM, IUIACTHYECKON
nedopMaIuu 1 TepMHUIECKO 00paboTke

YMeeT: ycTaHaB/IMBaTh B3aUMOCBSI3b KOMILJIEKCA
(U3UKO-MEXaHHMUECKIX CBOMCTB CO CTPYKTYPOU
lMeeT npakTUYECKHA OMBIT: PALlMOHATIBHO
BbIOMpaTh MaTepuabl AJi1 00ecreueHns IPOYHOCTH,
Ha/IeKHOCTH U JOJITOBEUHOCTHU U3/1EIHNI

OIIK-5 CnocobGeH mpuHUMaTh 000CHOBAaHHBIC
TEXHUYECKHE PELIeHNUs, BBIOUpaTh 3P PeKTUBHBIE U
0e30macHbIe TEXHUIECKHE CPEICTBA U TEXHOJIOTHH

IpU PELICHUH 3a/1a4 IpoQeCcCHOHATbHON
JeSITeTbHOCTH

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedeHs mpeAnIeCTBYIOMNX TUCIIATUIHH, [lepedeHs MOCIETYIOMNX AUCITUTITHH,
BUJIOB pabOT yueOHOro IjiaHa BUJIOB paboOT




1.0.15 Teopetnueckas MEXaHHKa,

1.0.13 udpoBsie TEXHOIOTHH,

1.0.14 HaueprarenbHasi reOMETPUSI U MHXKEHEpHAst
rpaduka,

1.0.10.03 CnenuanbHEIC IIIABBI MATEMATHKH,
1.0.17 letanu MaiiuH,

Her 1.0.21 DnexTpoTexHuKa,

®/1.02 OCHOBBI aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUS HA3EMHBIX TPAHCIIOPTHO-
TEXHOJIOTMYECKUX KOMIUIEKCOB,

1.0.16 ConpoTuBieHue MaTepuaos,

1.0.11 ®usmuka,

1.0.23 be30nacHOCTb JKU3HEAEATEILHOCTH

TpeboBaHUs K «BXOIHBIMY» 3HAHUSM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IPY OCBOCHUHU JJAHHOM JUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS
IPEAIECTBYOIINUX TUCIUILIINH:

Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI COCTaBIAET 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM
paboTHI

Pacnipenenenue
Bcero 110 CEMECTpPaM B Hacax
Bun yueGHOM paboTHI
4acoB Howmep cemectpa
1
OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie padotsI (JIP) 32 32
Camocmosmenvras paboma (CPC) 69,5 69,5
Pedepar o pazneny "LIBeTHBIC METAIITBI U CIIIABHI" 8 8
Pedepar no pazneny "Hemerammueckue matepuaib” 8 8
[lonroToBka K KOJIJIOKBUYMaM U 3K3aMEHY 20,5 20.5
Pedepar "KoHCTpyKIIMOHHBIE CTAJIH U CIUIaBHI" 10 10
W3yuenre MapKHUpPOBOK CTaJIeH, YyTYHOB, IIBETHBIX METAJIOB 12 12
U CIIJIaBOB
N3ydenue mporeccoB KpUCTAIIIU3ALUH JKEIE30- 1 1
YIIIEPOIUCTHIX CIJIABOB 33JaHHOTO COCTaBa
KoHCynbranum v npoMeKyTouHasi aTTecTalus 10,5 10,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConeprkaHue TUCHMIIIIMHBI

| No | HaunmeHnoBanue pa3nenoB JUCHHUILIHHBI

|O6’b€M ayIMTOPHBIX 3aHATUH IO BUAAM B




h9a3z(ena yacax
Bcero JI I13 JIP
1  |ATOMHO-KpUCTAIUIMYECKOE CTPOEHNE METAIIIIOB 5 1 0 4
5 [lehopmarusi, pa3pylieHue 1 MEXaHUYECKHE CBOICTBA 9 3 0 6
METaJIJIOB

3 |Pa3oBbIe IPEBpPALIECHNS U CTPOCHUE CILUIABOB 5 3 0 2

4 |CnnaBbl Kene30—yniepos 7 3 0 4

5 |Teopus TepMUYeCcKoil 00pabOTKU CTaIn 8 6 0 2

6 |TexHonorust repMuuecKoil 00pabOTKH cTaIn 8 4 0 4

7  (lloBepXHOCTHOE YNIPOUYHEHUE CTAIN 2 2 0 0

8  |CnenumanbHble cTAIN 8 4 0 4

9  (LIBeTHBIC METAILIBI U CILIABHI 10 4 0 6

10 |Hemertamnmueckue Marepuabl 2 2 0 0

5.1. Jleknun
Ne Ne Koz-
HanmeHnoBaHMe nian KpaTkoe co/iepkaHue JIEKIIMOHHOTO 3aHATHS BO
NeKIuu[pa3aena
4acoB
Tunbl cBA3U B TBEPABIX Tenax. [IOHATHS O KPUCTAIIIMYECKOU PEIIETKE U
pIIEMEHTapHOM siuelike. OCHOBHBIE TUIIBI KPUCTAIIIMUECKUX PEIIETOK METAJIIOB.

1 1  [ABnenue nomumopdusMa. AHU30TPOIHS CBOMCTB KpUCTAIIOB. JleeKThl 1
KPUCTAJNINYECKOTO CTPOEHUSI METAIIJIOB (1.K.C.). BiausHue 1.x.c. Ha cBOiicTBa
METAJIJIOB.

Yrpyras nedopmarus. MexaHnu3Mm 1miacTudeckoi aedopMaii B MOHO- U

1 5 |[MOMMKPHCTAILINYECKHX TeNaX. Bnusinue nactudeckoit aedopmanuu Ha 1
CTPYKTYpPY M CBOMCTBAa METAJIJIOB. SIBIIeHNE HAKIIENa. XPYIKOe U BA3KOE
paspyuenue. SBiaenue xiaaHoiaomkoctu. Cxema Hodde.

VcnibITanus Ha pacTsbKeHHE. XapaKTepUCTUKU MEXaHUUECKUX CBOMCTB METAJIIOB
(>k€CTKOCTb, IPOYHOCTBH, MNIACTUYHOCTD, TBEPJOCTD, yAApHas BA3KOCTH,

) 5  [BBIHOCIMBOCTS, M3HOCOCTOMKOCTD U JIp.) M METO/IbI UX onpeaenenus. [Ipouecchl, ’
MPOUCXOJAIINE MTPU HarpeBe Je(OpMUPOBAHHOTO METajlla: BO3Bpar U
pekpucTam3anus. Fx BnusHue Ha cBolicTBa. DAaKTOPHI, ONMPENEIAIONINE pa3Mep
PEKPUCTAIIIN30BAHHOTO 3€pHA. XO0JIO/IHAs U ropsiyasi IjacTuyeckas nedopmanusi.
[TonsiTHs critaBa, KOMIOHEHTa, Ga3bl. CocoObl BRIPaXEHUsT KOHIICHTPAIUN

3 3 |crutaBoB. Tumsbl a3 B METANTMYECKUX CIIIaBaX: TBEP/ABIE paCTBOPHI (3aMelieHus u| 2
BHE/IPCHHUST), XUMUYECKUE COETMHEHHS, IPOMEKYTOUHBIE (hazbl.

OCHOBHBIE THUIIBI IMAarPaMM COCTOSIHUS ABOMHBIX cucTeM. Onpenesnenre cocrasa u

4 3  |[konmmuecTBa ¢a3 mo guarpaMme coctossHus. CBsi3b CBOMCTB CIIIaBa ¢ JUarpaMMoin 1
COCTOSIHUSI.

Kparkas xapakTepucTtika ¢a3 B CIUIaBax jkelesa ¢ yriaepoaom. luarpamma

4 4 |cocTosiHUSA Kene30—IeMeHTUT. DOpMUPOBAHUE CTPYKTYPHI CIUIaBOB IIPU 1
MEIJIEHHOM OXJIAXKICHHH.

CTpyKTypHbIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTalei U OebIX
yyryHoB. O01as xapakrepuctuka cranei. [IocTosHHbIe pUMecH U UX BIUSHUE HA|

5 4  |cBoiicTBa ctanei. Jluarpamma craOmibHOTO paBHOBecHs xkene3o-Tpaput. Ceprle 2
YYTYHBI, UX KJIaccu@UKaus no popme rpaduTHBIX BKIOUEHUN U CTPYKTYpE
METaJNINYeCKOW OCHOBBI. Cepblii, BBICOKOIIPOYHBIN ¥ KOBKHH YyT'YH.

[TonsiTue 0 Tepmuyeckoit oopadboTke. Kimaccudukarus BHI0OB TEPMUYECKOM
00paboTku. Kpurnueckue Touku cranu. XMMHUYECKUE 3JIEMEHTHI, BXOSIINE B
6 5 |cocraB craneit. Kimaccudukamms rerupyromux 31eMeHToB. O0pa3oBaHue 2

aycTeHuTa Npu Harpese. PocT 3epHa aycreHura. BiausiHue pazMepa 3epHa Ha

CBOMCTBa CTaJIn; IICPCIrpeCB 1 ICPCIKOL.




Pacnan aycTeHuTa Ipu OXJNaKIeHUU. JlnarpaMMa H30TepMUYECKUX MTPEBPALLCHUI
nepeoxyaxaEHHOro aycteHuTa. [lepnutHoe, MapTeHCUTHOE U OEMHUTHOE
[MPCBPALICHUA ayCTCHUTA. Brnusane JICTUPYIOIIHX 2JICMCHTOB Ha IMPCBPAIICHUA
aycteHuTa. [IpeBpalieHus aycTeHuTa Npu HENPEPHIBHOM OxJjiaxkaeHun. CBOMCTBA
[IPOAYKTOB pacnajia ayCTEHUTA.

[IpeBpalieHus Ipy OTIIYCKE 3aKAJIEHHON CTalu. BiausHue JeTUpyOMX JIEMEHTOB
Ha IIPOLIECCHI OTIyCKa. [I3MeHeHne CBOMCTB CTAJIX MU OTITycKe. OTIyCKHas
XPYIIKOCTb.

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

10

3akanka cranu. Beibop TemnepaTypbl OXJIaXACHUS U OXJIAXKAAIOIIEH CPeIbl s
3aKaliKd. 3aKaIMBaeMOCTh U MPOKAJIMBAEMOCTb; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUEe HanpsHKEHHs], BOSHUKAOIKe pu 3akanke. CriocoObl

3akanku. Huskuii, cpeaHuil 1 BBICOKMI OTITYCK CTaiu. TepMoMexaHndecKast
o6pabotka (TMO) ctamu. OcHoBHBIe BUaABI TMO 1 €€ BIMsIHIE Ha CBOMCTBA
CTaJIu.

11

Xumuko-repmudeckast oopadorka (XTO) cranu. LlemenTtanus. Mexanusm
00pa3oBaHMs IEMEHTOBAHHOTO CJIOS U €T0 CBOMCTBA. . Tepmudeckas 00padoTka
MocJie IEMEHTAIlMU ¥ CBOMCTBA IIEMEHTHPOBAHHBIX JeTalleil. A30THUpPOBaHHE.
Hurpouemenrtanus u nnanuponanue. Ipyrue Buasl XTO cranu. [loBepxHOocTHas
3aKaJIKa.

12

Knaccudukarus craneil o XMMHYeCKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHUIO.
MapkupoBka craneid. Konctpyknuonnsie ctanu. OCHOBHbIE TPEOOBaHMUS,
MPEIBABISIEMbIE K KOHCTPYKIIMOHHBIM cTajsiM. CTpOUTENIBHBIE CTaJIN.
ApmarypHbie ctaiau. CTanu ais X0J0JHOW IITAMIIOBKH. YIIy4IllaeMble CTaJH.
Cramu s XTO. Ipyxunnsie cranu. [lonmunHukoBeie ctanu. MapTeHCUTHO-
craperonye ctaau. KOHCTpyKIIMOHHBIE CTAIH CIIEIMAIBHOTO HA3HAYEHUSI.

13

Cranu BeICOKOH M3HOCOCTOMKOCTH. CTasu JIIsl KpMOT€HHbIX Temnepatyp. Cranu
MOBBIIIIEHHON 00pabaTeiBaeMocTH pe3aHneM. Koppo3noHHOCTOMKHE cTaiu.
JKapocTtolikue ctanu u cruiaBbl. THCTpyMeHTaIbHBIE CTalu. TBEpAbIC CIIIABHI.

14

Tepmudeckas 00pabOTKa IBETHBIX CIUIABOB. 3aKallka Ha TICPECHIICHHBIN TBEPABIT
pacTBOp U crapeHue. AntomuHuii. CrimaBel Ha ocHoBe amtomuHus. Kitaccudukanus
U TepMUYECKasi 00paboTKa alFOMUHUEBBIX CIUIaBOB. Jledopmupyembie
QITIOMUHHEBBIE CIUIaBbl, HE YIPOUHSEMbIE U YIPOYHSEMbIE TEPMUYECKOM
00paboTkoi. JIuTeiiHbie CrIaBsbI.

15

Menp. CrinaBel Ha OCHOBE Meu. JIaTyHH, UX CBOICTBA, MapKUPOBKA U
npuMeHeHre. OMOBIHUCTHIE, ATFOMUHUEBBIC, MAPTAHIIOBUCTHIE, CBUHIIOBBIE U
OepusuineBbie OpPOH3BI: COCTaB, CBOMCTBA, MAPKUPOBKA M 00IACTH MIPUMEHEHHS.
MenHoHUKeNNeBbIE CIIaBbl. TUTaH U ero cBoMcTBa. KOHCTpYKIIMOHHBIE U
YKapOIPOYHBIE CIIaBhl TUTaHA. TepMudeckast 00paboT-Ka TUTaHA U €TO CIUIABOB.
AHTH(QPUKITMOHHBIC CIJIABBI HA OJIOBTHUCTOM, CBUHIIOBOM, ITMHKOBOU U
aIIOMUHHE-BOM OCHOBE.

16

10

HemeTanuueckue MaTCpUalibl

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATUA

Ne

pa3aciia

HaunmeHoBaHMe WU KpaTKoe coziepkaHue J1a0opaTopHON paboThI

Koi-
BO
4acoB




1,2 1 |Makpo- 1 MUKPOCTPYKTYPHBIIl METO/IbI aHAJTIN3a METAJIJIOB U CILJIABOB 4
3.4 2 |[Inactuueckas nedopMaiiusi METAILJIOB U €€ BIMSHUE HA MEXaHUYECKHUE CBoWcTBa | 4
5 2 [PexpucTamin3allOHHBIN OTHKUTL. 2
6 3 |lmarpamMMbl COCTOSTHUS IBOMHBIX CUCTEM 2
7 4  |®a30Bble NPEBPALIECHUS U CTPYKTYpa YIIIEPOIUCTHIX CTAJIEH U YYyTYHOB 2
8 4 |AHanu3 IUarpaMMbl COCTOSIHH 5KeJIe30-yTIepo 2
12 5 |CemuHap no T€OpUH TEPMHUUECKON 00pabOTKU 2
9 6  |BiusiHHME CKOPOCTH OXJIAXKJICHUS HAa CTPYKTYPY U CBOMCTBA YIJTIEPOAUCTON CTaJIH. 2
10 6 |Ormyck cranu 2
11 8 |MapkupoBKa cTajieil U YyT'yHOB 2
16 3 Bri6op MaTepHaloB H hx 00paboTKa B 3aBUCUMOCTH OT YCJIOBUH IKCILTyaTalluu )
KOHCTPYKITHIA
13,14 9 |Tepmuueckast 0OpabOTKa A TFOMUHHUEBBIX CILIABOB 4
15 9  |[MapkupoBKa IIBETHBIX CIJIABOB 2
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Beinonnenne CPC
Crnucoxk nureparypsl (C yKkazaHUEM Kon-
[Monsun CPC paszernos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
1.Jlaxtun, FO. M. MarepuanoBeaenue
Y4eOHHK JUTsI BTY30B. - 3-€ u311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wit. taBbl XIX-XXIII ctp. 378-422 nnu 2.
Pedepar o pazneny "LiBeTHsie Metaiuiel u (Comuties, 0. 1. Marepuanosenenne Yueo. 1 3
cruiaBbl" U1 BY30B I10 METAJIIYpr., MAIIUHOCTPOHUT. U
oOmierexH. cuenuanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734,c.un. pasnen 1V, ctp. 478-538
1. Jlaxtun, FO. M. MarepuanoBeaenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3/., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. gacts 11, ctp. 434-520 nnm 2. ConHues,
Pedepar 1o pasaeny "Hemerammmaeckne [O. [1. MarepuanoBenenue Yue0. s By30B
- 110 METAJLTYPI., MAIIMHOCTPOUT. U 1 8
obmietexH. cnienuanbHOCTM HO. I1.
Comnuues, E. U. [IpsxuHn. - 3-e usg..
nepepab. u gom. - CI16.: Xumuznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664
J[1000¥ UCTOUYHUK U3 CTIHCKA OCHOBHOM
[ToaroToBka K KOJJIOKBUYMaM U SK3aMEHY 1 20,5
TUTEPATYPHI
1. Jlaxtun, }O. M. MarepuanoBenenue
YueOHUK ST BTY30B. - 3-€ U31I., mepepad. u
nom. - M.: MammnocTpoenue, 1990. - 528 c.
Pedpepar "KoHCTpyKIHOHHbIE CTATH 1 ni., miaBa X1V crp. 252-312 wim 2.
Connres, FO. [1. Marepuanosenenue Yueo. 1 10

cIutaBbl"

1J1S1 BY30B 110 METAJITypr., MAITUHOCTPOHUT. U
o0OmeTexH. cnenuaabHocTaM 1O, I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepad. u jgom. - CII6.:




l3yueHne MapKUpOBOK CTaJIeH, YyT'yYHOB,
LIBETHBIX METAJUIOB U CIIJIABOB

MartepuaioBeaeHue: yaeOHOe ocodne K
nmaGopaTopHbiM padotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Ueas10MHCK:
N3n-8o FOYpI'Y, 2013.—81c. Ctp.46-54 n
73-78

12

V3y4eHue mpoieccoB KPUCTAILTH3alUuH
HKEIIE30-yTIIEPOIUCTHIX CIUIABOB 33JAHHOTO
cocTasa

MarepuasnoBezieHre: yueOHoe mocodue K
nmaGopaTopHbiM padotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Ueas10UHCK:
W3-80 FOVpI'Y, 2013.—81c. Ctp.27-46 wimn
TI0001 UCTOYHUK U3 CIIMCKA OCHOBHOM

TUTEepaTyphl

11

6. @oH/1 OLIEHOYHBIX CPEICTB ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitus (KM)

Ne | Ce-
KM{mectp

Bun
KOHTPOJISI

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oamn

[Topsinok HauucaeHUs: 6aITOB

YVuu-
THIBA-

eTCs B
[TA

Texymmii
KOHTPOJIb

Pedepar mo nBeTHBIM
METaJlaM U CIIJIaBaM

0,3

Pedepar orieHHBaeTCs CIeIyOIUM
obpa3om: 4 6asuia - 3a ITyOOKO
packpeITyto TeMy. Mcmonb30BaHo
TOCTaTOYHOE KOJINYECTBO
TUTEepaTypsl 10 TMPEATI0KEHHON TEME.
3 Gama - TeMe pedepaTsl pacKphITa,
HO WCIIOJIb30BaHO HEIOCTATOYHOE
KOJTMUYECTBO JINTEPATYPHBIX
HMCTOYHUKOB. 2 Oajia - Tema
pedepara packpbiTa hparMeHTapHO,
moBepXxHOCTHO. () 6amioB - pedepar
HE [TPEACTABIICH IS TIPOBEPKH.

OK3aMCH|

Texymui
KOHTPOJIb

Pedepar mo
HEMETaJUINIEeCKIM
Marepuaiam

0,3

Pedepar oneHnBaeTcs cieayonmm
obOpazom: 4 Garia - 3a IyOOKO
packpeITy0 TeMy. Mcrnonb30BaHo
T0CTAaTOYHOE KOJTHYECTBO
TUTEpaTypHI MO MPEITIOKCHHON TEME.
3 Gamna - TeMe pedepaTsl pacKphITa,
HO HCIIOJIb30BaHO HEJIOCTATOYHOE
KOJIMUYECTBO JINTEPATYPHBIX
MCTOYHHKOB. 2 Oaljia - Tema
pedepara packpeiTa pparmMeHTapHO,
noBepxXHOCTHO. () GaisioB - pedepar
HE MPEJICTABIICH JUTsI TPOBEPKH.

OK3aMCH|

Texymuit
KOHTPOJIb

Pedepar no
KOHCTPYKITHOHHBIM
CTalIsIM

Pedepar orieHuBaeTcs Cieayronmm
obpasom: 4 Oanna - 3a yOoKo
packpeITyio TeMy. Mcmonb3oBaHo
TT0CTaTOUYHOE KOJMUYECTBO

muTepaTypsl 0 NPEUIOKEHHOW TEME.

DK3aMCH|




3 Gamna - TeMe pedepaTsl pacKphITa,
HO WCIIOJIB30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JIUTEPaTypPHBIX
VMCTOYHMKOB. 2 6alia - Tema
pedepara packpbiTa hparMmeHTapHO,
moBepXxHOCTHO. () 6amioB - pedepar
HC MIPCACTABIICH IJId ITPOBCPKU.

Texymmii
KOHTPOJIb

KonnokBuym o
IUIACTHYECKOM
nedopMaIuu u

PEKpUCTAIITU3AIIT

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|

Texymumii
KOHTPOJIb

KonnokxBuym o
KeJe30yTJIepOTUCTHIM
cIuiaBaM

KoJITOKBUYMBI TIPOBOZISITCS HA
mabopaTopHBIX paboTax mocie
M3yUYeHHsI COOTBETCTBYIOIIETO
paszena kypca. Kaxaplit KOIIIOKBUYM
coziepxut 1o 8 Bonpocos [Ipu
OLIEHKE UCIIOJIBb3YEeTCs CIeyromas
[1KaJIa: 34 KaXK/IbIH ITPaBUIIbHBIN
otBeT 1 Oam.

OK3aMCH

Texymmii
KOHTPOJIb

KomnokBuym mmo
TEPMUYECKOU
00paboTke

KomnokBIyMBbI IPOBOASATCS HA
mabopaTopHBIX paboTax mocie
M3y4EHUs COOTBETCTBYIOIIETO
paszaena kypca. Kaxiplii KOJUIOKBUYM
conepkut 1o 8 Borpocos [Ipu
OIICHKE MCIOJIb3YETCS CIEAYIOast
[IKaJIa: 32 KaXIbI MpaBUIbHBIN
oTBeT 1 Ga.

OK3aMCH|

Texymmii
KOHTPOJIb

[TnceMeHHBIN OTpoc

13

CTyneHT noiay4aer KapTouky B
COOTBETCTBUU C KOTOPOH
HeoOxonuMo pactmdposats 12
MapoK CTaJIei U YyTyYHOB H IO
MPUBEACHHOMY XUMHYECKOMY
COCTaBYy M OfIHY CTaJIb 3alIH(pOBaTh.
[IponomxuTensHOCTH onpoca - 30
MHUHYT . 3a/laHAE OL[CHUBAETCS
CIIEyIOLIM 00pa3oM: 3a Kax/1yto
MPaBUIIEHO BBITIOIHEHHYTO
paciuppoBKy WIH 3aITH(PPOBKY
MapKy CIUTaBa MpHCBanBaeTcs |
6a.

OK3aMCH|

JlaGopaTtopHas
pabora

3amura
1abopaTopHBIX paboT
o 1 pazneny

JIaGopaTopHbie pabOTHI
"[lnactuueckas nedopmanus
MetaioB" u "
PexpucraiyinzalluOHHbIA OTHKHUT"
B3alMOCBSI3aHbl U 3alUILAI0TCA
OJTHOBPEMEHHO. 3aluTa
mabopaTopHbIX paboT
OCYUIECTBIISIETCS UHIANBUAYaAIbHO.
OnenuBaeTcs MpaBUIbHOCTD
BBIBOJIOB M OTBETHI Ha BOIIPOCHI (TPHU

BOIIpOCA).

ODK3aMCH




OOmwmii 6asut mpu oLeHKe
CKJIQJIBIBACTCS M3 CIICTYIOIINX
[MoKa3arejaei

- BBIBOJIBI JIOTHYHBI 1 000CHOBAHBI -
1 Gamn

- MPaBWJIBHBIN OTBET HA OJIMH BOIPOC
-1 Oamn

Texymmii
KOHTPOJIb

Ornpoc 1o xene3o-
YIIAEPOAUCTHIM
CIUIaBaM

Ornpoc ocyuiecTBiIseTCs
WHIUBUIYaTbHO. OLIEHUBAETCS
[MPaBUILHOCTH OTBETOB HA BOIIPOCHI.
3anarorcs 4 Bompoca 13 nepeyHs,
nMmeromierocs B PI1I.

Mcnonb3yeTcst moka3arenb:
MpaBUJIbHBIN OTBET Ha 1 Bompoc - 1
Oat

OK3aMCH|

10

JlaGoparopHas
pabora

3amura
nabopaTopHOM
paboThI MO 4 pazaeny

3amuTa J1abopaTopHON PabOTHI
"BrnusiHue CKOpOCTH OXJIAXKICHHE Ha
CTPYKTYpY U CBOMCTBa cTanu"
OCYIIECTBIISECTCS UHANBUAYAIBHO.
OrneHnBaeTCs MPaBUILHOCTH BEIBOJIA
1 OTBETHI Ha BOMPOCHL. 3a/1al0TCS TPH
BOTIPOCA.

OOwwmii 6amt mpu oLeHKe
CKJIaJIBIBACTCS M3 CIIETYFOIINX
[M0Ka3aTeIICn:

- BBIBOJIBI JIOTUYHBI 1 000CHOBAHHI -
1 Gamn

- MPaBWJIBHBIN OTBET HA OJIUH BOTIPOC
- 1 6amn

OK3aMCH|

11

JlaboparopHas
pabora

3amura
nabopaTtopHOH
paboThI IO 4 pazaeny

3amura 1abopaTopHOIl pabOTHI
"Otmyck ctanu" oCyIlecTBISIETCS
WHIUBUIYaTbHO. OTICHUBACTCS
MPABIJILHOCTH BBIBO/IA U OTBETHI HA
BOTIPOCHI. 3a/Ial0TCSI TPU BOIIPOCaA.
OOmmii 6asut mpu oLeHKe
CKJIaJIBIBACTCS M3 CIICIYFOIINX
[MOKa3aTeseu:

- BBIBOJIBI JIOTUYHBI U OOOCHOBAHBI -
1 6amn

- IPaBHJIBHBIN OTBET Ha OJIMH BOIPOC
- 1 6amn

OK3aMCH|

12

Texymmi
KOHTPOJIb

MapkupoBku
LBETHBIX METAJIJIOB

12

CryzneHT nojay4yaeT KapToUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxonuMo pactmmdposats 12
MapoK LIBETHBIX METAJJIOB U CIIJIABOB
Ha MX ocHOBE. [IpooIKUTENBHOCTD
onpoca - 30 MuUHYT . 3aJ1aHuE
OLIEHUBAETCS CJICAYIOIIMM 00pa3oM:
3a KOKIYyI0 TPaBUIIbHO
BEITIOJTHEHHYIO paciin(@poBKy MapKu
CIIaBa pricBamBaercs 1 Ga.

OK3aMCH|

13

JlaGoparopHas
pabora

Tepmuueckas
obOpaboTka
AJFOMHHHEBBIX
CILUIaBOB

3ammTa J1abopaTopHON PabOTHI
OCYIIECTBIISICTCS WHANBUIYAIBHO.
OueHuBaeTcst MPaBUIBHOCTH BHIBOJIA

1 OTBCTHI Ha BOIIPOCHI. SaﬂaIOTCSI TpUu

OK3aMCH




BOTIpOCA.
OO6mwmit 6anm mpu oIeHKe

[OKa3aTeJIeH:
1 0asn

- 1 6amn

CKJIIAABbIBACTCA U3 CICAYIOIIUX
- BBIBOABI JIOTUYHHBI U 000CHOBAaHBHI -

- HpaBI/IHBHBIﬁ OTBCT HA OAUH BOIIPOC

OK3aMCH IPOBOAUTCA B IMCbMCHHOM
BU/JIE; B OUIIETE 5 BOMPOCOB,
1,5 4. mocie npoBEpKH OTBETOB
[pernoaBaresib MOXKET 331aTh

BpeMs

ITpome-
1l 1 JKyTouHas SK3AMEH _| 5 [yTOUHSIOIIHE BOTPOCHL. Pe3y.]'II)TaTI)I‘ S K3AMEH
aTTecTaIms OLEHMBAIOTCS CIIENYIOLIMM oOpazom:
3a Ka)KJbplii TPaBUIIbHBIN OTBET
npucBauBaercs | 6an. Bec
MeponpuaTHs |, MakCUMaIbHBII
6asmn 5.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA
Bu
npOMexcyiquoﬁ IIpouenypa nposeneHus Kpurepun
OLICHUBAHUs
arTecTaluuu
[Ipu olleHMBaHUY PE3yIBTATOB YUEOHOM NEITEIBHOCTH
00y4aroIerocs Mo JUCUUIUIMHE HCIIONb3yeTcs 0aibHO-
pPEUTHHTOBAsI CHCTEMa OLICHUBAHUS PE3yIbTaTOB yUueOHOM
JeSTeIbHOCTH 00yJaromuxcst (yTBepkKAeHa MPUKa30M pekTopa No
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 €
AK3aMeH JTUCIMIUIMHE OMPEAEIISIETCA M0 PE3yJIbTaTaM TEKYIEero KOHTpos. |mi. 2.5, 2.6
[Tpu HaMM4MuU y CTyAeHTa IpOoXoAHBIX OamoB mo kaxaomy KPM, |[Tonoxenus
ucxofs u3 petunra 60% , CTyIeHT Moxyvaer 3a4et 6e3
JOTIOJTHUTENBHOTO cobecenoBanus. CTyIeHT BIpaBe NPUITH Ha
9K3aMEH JJIs YIy4YIIEHHUs CBOETO PEUTUHIA U MOITYYUTh OLICHKY 110
dopmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yueTom Tekyriero
KOHTPOJIS ¥ 0aJUIOB 32 MPOMEKYTOYHOE UCTIBITAHUE.
6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMIIETEHIIUN €3yJIbTaThl 00y4EeHUS bRaseERRo
3HaeT: PU3NUECKYIO CYIIHOCTD SIBJICHUH, TPOUCXOASAIINX B
OIIK-1 MarepHasax Ipu BO3JEHCTBUN Ha HUX Pa3INYHBIX (aKTOPOB + + + [+
B YCJIOBUSIX UX DKCIIITyaTaluu
YMmeeT: (pU3NYEeCcKyIo CYyITHOCTD SIBICHUH, TPOUCXOIAIINX B
OIIK-1 MaTepuaiax Ipy BO3AEHCTBUM Ha HUX Pa3IMYHBIX (aKTOPOB + + |+ +

B YCJIOBUAX UX OKCIUTyaTallun

MeeT NpakTUYECKUN OTBIT: UCTIOIb30BAHUS CIIPABOYHBIX
OIIK-1 MaTepuaioB, IporpaMM U MH(POPMALIMOHHBIX PECYPCOB MPHU
BbIOOpE MaTepUaIOB JUIsl U3EJIUN pa3IMYHOTO Ha3HAYEHUS

+

3HaeT: 3aKOHOMEPHOCTH (POPMUPOBAHUS CTPYKTYPHI
OIIK-5 MaTepHasoB MPU 3aTBEPACBAHUY, TUTACTUYECKON AePOopMaIiu HAHHH
1 TEPMHYECKOU 00paboTKe




‘YMeeT: YCTaHaBJIMBATh B3aUMOCBA3b KOMIIJICKCA (1)I/ISI/IKO-
MEXaHUYECKHX CBOMCTB CO CTPYKTYPOM

OIIK-5

VMeeT npakTUYeCKUi OMbIT: palliOHAIBHO BHIOMPATh
OIIK-5 MaTepHabl s 00ecredeHus IPOYHOCTH, Ha/Ie)KHOCTH U HH + + | [
TTONTOBEYHOCTH M3IIETHI

TumnoBbie KOHTPOJIBbHBIC 3alaHUs 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

ITeyaTHas yuyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAS TUMepamypa:
1. Jlaxtun, FO. M. MarepuanoBenenue Y4eOHUK IJis BTY30B. - 3-€ U3,
nepepab. u non. - M.: Mammnoctpoenue, 1990. - 528 c. ui.
2.  Conuues, O. I1. MarepuanoBegenue Yue0. aJisi By30B 10 METAJUTYPTL.,
MalIMHOCTPOUT. U 001eTexH. crnenuanbHocTsaM 0. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u gom. - CII0.: Xumusznar, 2004. - 734, [1] c. u.
3. Marepuanoseaenue Yueb. s Bry3oB b. H. Apzamacos, U. U.
Cunopum, I'. ®@. Koconanos I. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucop. u aom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) OononrHUmMeNbHASL IUMePamypa:

1. Tennep, FO. A. Marepuanoseaenue Yue6. mocodue aiis By30B [lon
pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u gor. - M.: Meramnyprus, 1989. - 456
C. WL

2. Tynses, A. II. UactpymenTanbhbie ctanu Crpas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., nepepad. u aoi. - M.: MamuHocTpoenue,
1975. - 272 c. un.

3.  Kypasnes, B. H. Mammnoctpoutenbnbie ctanu Tekct CripaBouHuk B.
H. Kypasnes, O. 1. Hukonaesa. - 4-e u3z., nepepad. u goi. - M.:
Mammnoctpoenue, 1992. - 480 c. ui.

4. Kapena, H. T. LiseTnbie MeTamisl u crutaBbl TekcT yue6. mocooue H. T.
Kapega ; FOx.-Ypain. roc. yu-1, Kad. ®u3. metanioBenaenue u pusnka TBEpIOTO
tena ; FOYpI'Y. - Uenssbunck: UsznarensctBo FOYpI'Y, 2008. - 111, [1] c. ui.

8) omeuecmeenHvle U 3apyOedHCHblIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. MerannoBeaeHue U TepMuyecKas 00paboTKa METAIOB
2.  MamunHOCTpOeHHE

2) MemoouuecKue yKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B..®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. MarepuanoBenenue: yueoHoe nocooue/ X.M.M6parumos,

B.N.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

JJIeKTPOHHAsA Y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl



HanmenoBanue
No Bz peeypeas | bubnuorpaduueckoe onrcanue
JUTEPaTyphl | 3JICKTPOHHOM
dbopme
OCHOBHAS OneKkTpoHHBIN |MatepuanoBenenue: yaeobnoe nmocooune /M.A.Cmupnos, K.}FO.Oxurnes,
1 Tenarvha KaTaJjor X.M.U6parumos, F0.J1.Kopsrun: M3a-so FOVYpI'Y, 2005. -U1.-139c.
patyp I0Vpr'y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
. (IaGyposa, H. A. Marepuanosenenue Y. 2 : Hemerammnueckue
DIEKTPOHHBIN ]
JlOTIOTHUTEITbHAS MarepHabl : yuel. mocoOue Ui MaIMHOCTP. U METaJLTypr.
2 KaTaJjor .
muTeparypa VLY crienpanbHocTe.- Yensounck : Uzn-so FOYpI'Y , 2011.-4.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
S EKTPOHHLL MatepuanoBenenue: yaeOHoe mocobue K 1abopaTopHBIM paboTam
JlonoTHUTEIbHAS p /W.B.JIanuua, B.JI. UnsnyeB, A.C.Co3bikuna.— YensOunck: M3a-8o
3 KaTajor
nuTeparypa [OVpLY HOVYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNY)"-ITopran "Dnekrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepeuyens ncnonap3yeMbIx NpodeccruoHaNbHbIX 0a3 JaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue I CIUTITHHBI

Bun 3angarwnii

Ne
ayJ.

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
IIpelyCTaHOBIEHHOE IPOrpaMMHOE 0OeCcTeueHHE, CIIONb3YEMOE I Pa3IMuHbIX

BHUOB 3aHSTUN

Jlexuun

AyAUTOPpUs, O

CHalllICHHaA My.]'[BTHMC,Z[HﬁHBIM IIPOCKTOPOM

JlaGoparopHbie
3aHSTHUSI

230a
(1)

YyeOHas 1abopaTopusi MaTepHalOBEICHUs, OCHALLIEHHAS: — TeYaMu JIJIsl HarpeBa
o0pa3ioB; — TBepAoMepamu bpuHems u PokBenia; — pydyHbIMH TPOKATHBIMU
cTaHamH; — MeTajuiorpadguueckumMu Mukpockonamu. 2. [lnakarel u dhonuu
(KomoTpaHcIapaHThl) 10 OCHOBHBIM pasjienaM Kypca. 3. Komiekuus
MakpouUTH(OB U U3I0MOB. 4. MoJienu KpUCTaUIMYECKUX PEeIIETOK METaJlIoB. 5.
Paznarounslit Mmarepuai o teme «CIuiaBsbl xkene3o0—ymiepon». 6. Metoauueckue
nocoOus K jabopaTopHbIM pabotaM. 7. KoHTpobHBIE 3aJaHUS IO OCHOBHBIM
paznenam Kypca. 8. YdueOHble KWHO(DHIBEMBI.




