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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: PU3MKO-MEXaHUYECKHE XapaKTePUCTUKU U
CBOMCTBAa OCHOBHBIX U BCIIOMOT'aT€IbHBIX
MaTepuasoB, UCTIOIb3yEMBbIX JJIs1 U3TOTOBJIECHHUS
nponykiuu BIIK u meTonbr ux onpeneneHus; BUIbl
HOBBIX KOHCTPYKIIMOHHBIX MaTepHasoB.
OIIK-2 CnocobeH caMoCTOATEIbHO IPUMEHATh  [YMeeT: BbIOMpaTh MaTepualibl OLIEHUBATh U
puoOpeTeHHbIE MAaTEMATHIECKHE, POTHO3MPOBATH MMOBEICHUE MaTepHraa U MPUINH
€CTECTBEHHOHAYYHbBIE, COLIMAIbHO-I)KOHOMMUYECKHE |0TKAa30B U3JIEIMIM OTPACIIH 1101 BO3AECHCTBUEM Ha
U nnpoeccuoHaIbHbIC 3HAHUS JJIS pEIIECHUS HUX Pa3IUYHBIX SKCIUTyaTallMOHHBIX (DaKTOPOB.
MHKEHEPHBIX 3a7a4y lMeeT npakTUYECKU ONbIT: Ha3HAYaTh
COOTBETCTBYIOLIYIO0 00pabOTKY Ul MOTYYEHHUs
3a/laHHBIX CTPYKTYP M CBOMCTB, 00€CIIEUMBAIOIINX
Ha/Ie’KHOCTh MPOAYKIUH; BEIOOpa MaTepuasoB IO
KpUTEPUSM IIPOYHOCTH, JI0JITOBEYHOCTH,
U3HOCOCTOMKOCTH.

3. MecTo nucuumiudsbl B cTpykrype Ol BO

[Tepeuens npenmIecTBYOMUX AUCIUILINH, [TepeueHp MoCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT yueOHOro IiaHa BUJIOB paboOT

1.0.16 ConpoTuBieHue MaTepuaos,

1.0.12 Xumust 1.0.17 Jleranu Mamux




TpC6OBaHI/I$I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.12 Xumus

3HAET: CTPOEHNUE BEIIECTBA U IPUPOTY XUMHUUECKON
CBSI3M; O IEPUOJUYHOCTU CBOMCTB IEMEHTOB U UX
COEJIMHEHMI; 00 OCHOBHBIX XUMUYECKUX CHCTEMAaX
U MpolLeccax; 0 peaKIMOHHON ClIOCOOHOCTH
BEIIECTB, O0YCIOBICHHON TEPMOTUHAMUICCKUMH U
KHMHETUYECKUMU ITapaMeTpaMH CUCTEM; O
(yHIaMEHTaJIbHBIX KOHCTAHTaX, O METO/IAaX
XUMUYECKON UICHTU(UKAIIMY U OIIPEeTICHHS
BELIECTB; 00 MEKTPOXUMHUECKHUX MPOLECCaX U UX
NIPUMEHEHNHU Ha MPAKTUKE; O CBOMCTBAaX
BaXHEHMILINX MaTepUajIoB, B TOM YHCIIE, METAJLJIOB U
CIUIABOB. YMEET: UCII0JIb30BAaTh OCHOBHBIE ITOHATHS
XMUMHH; UCTI0JIb30BaTh EPUOJUUECKUI 3aKOH IS
XapaKTEPUCTUKU CTPOCHMSI U CBOICTB 2JIEMEHTOB U
UX COEIMHEHUH; UCTO0Ib30BATh 3aKOHBI,
YIPAaBIAIOIUME XUMUYECKUMU CUCTEMAMHU U
poleccaMu B HUX, B TOM YUCJIE, ISl pacueTa
COCTAaBOB U IIPUTOTOBJICHUS PEAKIIUOHHBIX CMECEH;
onpeaensaTh GU3NKO-XUMUYECKUE CBOMCTBA
MaTepuasoB; 00padaThIBaTh pe3yabTaThl
DKCIIEPUMEHTA; OCYILECTBIATh Ha 6a3e TpeOyeMbIxX
(U3UKO-XUMHUECKHUX XapaKTEePUCTHK BBIOOD
Marepuaia. IMeeT mpakTU4eCKUi ONBIT: BIAJCHUS
HaBbIKaMU 110 COCTABJICHUIO YPaBHEHUN
XUMHAYECKUX PEAKINIA; 0OPALICHUIO C pEaKTUBAMH,
npubopaMu 1 060pyA0BaHUEM U UCIIOIB30BATh UX
VTSI IPOBEICHHSI SKCTIEPUMEHTOB; COOIIOICHHUIO
TEXHUKU 0€30MacHOCTH; 0 00paboTKe pe3yabTaToB

OTBITAa U O()OPMIICHUIO OTYETOB.

4. O0béM 1 BUABI Y4eOHOI1 padoThI

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

paboThI
Pacnpenenenune
Bcero M0 ceMecTpaM B 4acax
Bun yueGHO# paboTh
4acoB Howmep cemectpa
2
OO6mmas Tpy10EMKOCTh TUCIIUTUTMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HIIN) IPYTHE BHIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 69,5 69,5
Pedepar "KoHCTpYKIIMOHHBIC CTAIHM U CIUTABHI" 10 10




HSy‘IGHHe MponcCcCOB KpUCTAJIIIN3alIUU KEIJIC30-
YITIEPOAMCTHIX CIIJIABOB 3aIaHHOI'0 COCTaBa

11 11

Pedepar no pazneny "l{BeTHbIe MeTANIIBI U CIJIABBI" 8 8
Pedepar no pazneny "Hemerammueckue matepuaib” 8 8
IlonroToBKa K KOJIJIOKBUYMaM U 3K3aMEHY 20,5 20.5
W3yuenne MapKUpPOBOK CTaJIel, YyTYHOB, IIBETHBIX METAJIOB 12 12

U CIIJIaBOB

KoHCynbranum 1 NpoMeKyTouHask aTTeCTalus 10,5 10,5

Bun koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Coneprkanue TUCUMILIMHBI

OO0BeM ayTUTOPHBIX 3aHATUN TI0 BUIaM B
pa;fena HaumenoBanue Pa3aciioB TUCIUIITINHBI qacax
Bcero JI 113 JIP
1  |ATOMHO-KpPUCTAITINYECKOE CTPOECHUE METAIIJIOB 5 1 0 4
) Jledopmanusi, pa3pylieHue U MEXaHMYeCKHUe CBOHCTBa 9 3 0 6
METaJJIOB

3 |®a3oBbie MpEeBpaALICHUS U CTPOCHUE CILJIABOB 5 3 0 2

4 |CnnaBbl XKene30—yniepon 7 3 0 4

5 |Teopus Tepmuyeckoil 00pabOTKU CTaNIN 8 6 0 2

6  [Texnonorus TepMuYecKoil 00pabOTKU CTaN 8 4 0 4

7  |[IoBEpXHOCTHOE YIPOUHEHUE CTATH 2 2 0 0

8 |ChoemuanbHBIE CTAIH 8 4 0 4

9  |[lBeTHBIE METAJIIIbI U CIIJIaBbI 10 4 0 6

10 |Hemeraminueckue MaTepuaibl 2 2 0 0

5.1. Jlekuum
Ne Ne Kox-
nexumlpassiena HanmeHoBaHME MM KpaTKO€ COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
Tunsl cBs13U B TBEPABIX Tenax. [IOHATHSA 0 KPUCTAIUIMYECKON PEIIETKE U
DIIEMEHTApHOM suelike. OCHOBHBIE THUIIBI KPUCTAIIMUYECKUX PEIIETOK METAJIIOB.

1 1 [IBnenue noaumopduszMa. AHM30TPOINHUS CBOMCTB KpUCTAILIOB. [le(heKThI 1
KPUCTAJUINYECKOTO CTPOSHHSI METaIJIOB (J1.K.C.). BiusHue 1.x.c. Ha cBOicTBa
METaJJIOB.

Yrpyras nedopmarivs. MexaHu3M IaCTHIECKOH TeopMauy B MOHO- U

1 5 |[MOMMKPHCTANTHYECKNX Tenax. Brnusinue nnactudeckoit aegopmanuu Ha 1
CTPYKTYPY U CBOMCTBA METAJIJIOB. SIBiieHne HaKIIENa. XpyIKoe U BA3KOE
paspymienue. SABnenue xnagHoaomkoctu. Cxema Modde.

VcnpiTaHus Ha pacTsikeHHe. XapaKTepUCTUKU MEXaHUYECKUX CBOMCTB METAJIJIOB
(’x€CTKOCTb, IPOYHOCTD, INIACTUYHOCTD, TBEPAOCTD, yAApHas BA3KOCTD,

5 ,  [pBIHOCTHBOCTS, M3HOCOCTOMKOCTbH U JIp.) U METOJbI UX onpenenenus. [Ipomeccsl, 5
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO METaJlIa: BO3BPAT U
pekpucTaiuzanus. X BnusHue Ha cBoiicTBA. DAKTOPHI, ONPECISIONIUE pa3Mep
PEKPUCTAIIIM30BAHHOTO 3epHa. XOJIOHAS U Topsivast IuIacTHUecKas ae(opmMarius.
[TonsTHA cr1aBa, KOMIOHEHTA, (Ga3bl. CocoObl BEIpaXKEHUsI KOHIICHTpaIuu

3 3 |crutaBoB. Tumsbl a3 B METaNIMYECKUX CIIJIaBaX: TBEP/AbIE pacTBOPHI (3aMelieHus u| 2
BHE/IPEHHUS1), XUMUYECKUE COSTUHEHMS, IPOMEKYTOUHBIE (hazbl.

4 3 OCHOBHBIE THUIIBI IUAarPaMM COCTOSIHUS ABOMHBIX cucTeM. OIpesielieHne cocTaBa 1 1
koauuecTBa (a3 no auarpamme coctosiHusl. CBs3b CBOMCTB CIJIaBa C AMAarpaMMOi




COCTOSHHA.

Kparkast xapakreprcTuka (a3 B cIIaBax kejesa ¢ yriepoaom. Juarpamma
COCTOSIHUS JKeJ1e30—IIeMeHTUT. DOopMHUpOBaHHE CTPYKTYPHI CILIaBOB MpPU
MEJIEHHOM OXJIAXKICHHH.

CTpyKTypHbIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTalei U OebIX
yyryHoB. O01as xapakrepuctuka ctanei. [lIocTosHHbIe mpUMecH U UX BIUSHUE HA|
cBOMcTBa crajiel. Jluarpamma cTaOuinbHOTO paBHOBecHs xkene3o-Trpaput. Cepole
YYTYHBI, UX KJIaccu@UKaus no popme rpaduTHBIX BKIOUEHUN U CTPYKTYpE
METaJNINYeCKOW OCHOBBI. Cepblii, BBICOKOIIPOYHBIN ¥ KOBKHH YYT'YH.

[TonsiTie 0 Tepmuyeckoit oopadboTke. Kimaccudukarus BHI0OB TEPMUIECKOM
00pabotku. Kputnueckue TOUKu cTanu. XUMHUUYECKUE FIEMEHTHI, BXOSIINE B
cocTaB ctayneld. Knaccuduxkanus nerupyromux s1emMeHToB. Obpa3zoBaHue
aycTeHuTa Npu Harpese. PocT 3epHa aycreHura. BiausiHue pazMepa 3epHa Ha
CBOICTBA CTaJH; MEPErPeB U MEPEKOT.

Pacnan ayctenuTa rpu oxJaxxJaeHuu. J{uarpaMmma n30TepMUYECKUX MPEBpAIICHUN
nepeoxIakIEHHOTo aycTeHuTa. [lepnuTHOe, MapTeHCUTHOE U OEHHUTHOE
[IpEBpAIICHUS ayCTEHUTA. BIusHUE Nerupyonux 3J€EMEHTOB Ha PEBPALLIECHUS
aycTeHuTa. [IpeBpaliieHus aycTeHnTa npyu HENpepbIBHOM oxJiaxaeHnu. CBoiicTBa
MIPOAYKTOB pacraja ayCTEHUTA.

[IpeBpanieHus Ipyu OTIYCKE 3aKAIEHHON CTajlu. BiausHue Nernpyronmx 31eMeHTOB
Ha MPOLECCHI OTIyCKa. I3MeHeHe CBOMCTB cTayid IpH oTIycke. OTIyCKHas
XPYITKOCTb.

Orxur I pona. Buas! orxura I pona (nuddy3uoHHbIH, peKpUCTaIIIN3alUOHHBIH,
utst cHATUs HanpspkeHui ). OTxur 11 poga. Bunsr omxura 11 pona (monssi,
HETOJIHBIN, HOpMaTu3aus, CPeponIu3upyonui 1 1.1. ).

10

3akanka ctainu. Beioop Temmneparypbl OXJIaKISHUS U OXJIAXKAAIOIEH Cpeibl s
3aKaJIKd. 3aKaTUBAEMOCTb U MTPOKAITMBAEMOCTH; (DAKTOPHI, BIUSIOIINE HA HUX.
BHyTpeHHHE HANPSOKEHUS, BOSHUKAIOIIHE TIpH 3aKayke. CriocoObl
3akajku.Hu3kuii, cpeTHUI 1 BBICOKHMM OTITYCK CTalid. TepMoMeXaHndecKas
obpabotka (TMO) cranu. OcHoBHbIe BUAB TMO 1 €€ BIMsiHUE Ha CBOMCTBA
CTalu.

11

Xumuko-tepmuaeckas 00padotka (XTO) cramu. [lemenramus. Mexanuszm
00pa30BaHMsI IEMEHTOBAHHOTO CJIOSI U €T0 CBOWCTBA. . Tepmuueckas o0padoTka
MOCJIC LIEMEHTAIIMU U CBOKMCTBA IEMEHTUPOBAHHBIX JIeTajel. A30THPOBAHUE.
HutpouemenTanus u unanuposanue. pyrue suasl XTO cranu. IloBepxHOCcTHas
3aKaJKa.

12

Knaccudukanus cranei mo XuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHHUIO.
MapxkupoBka craneil. Konctpykimonssie crani. OCHOBHbIE TpeOOBaHUS,
MIPENBABIIEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIBHBIE CTAIIH.
ApmarypHsele ctain. CTanu A X0J0JHOW MITAMIIOBKH. YIIy4IlIa€Mble CTaJIH.
Cramu qiist XTO. [pyxxkunnblie ctanu. [logmmnHukoBbie cTanu. MapTeHCUTHO-
cTaperomye ctani. KOHCTpYKIIMOHHBIE CTaJIM CIIEHUAIbHOIO HA3HAUEHUSI.

13

Cranu BbICOKOH M3HOCOCTOMKOCTH. CTanu i1 KpMOTeHHBIX Temneparyp. Cranm
MOBBILIEHHON 00paldaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOMKHE CTaH.
DKapocroiikue cranu u crasbl. MHCTpyMEHTalIbHBIE cTanu. TBEpbIE CIUIABBI.

14

Tepmudeckas 00pabOTKa IIBETHBIX CIUIABOB. 3aKallka Ha MEPEChIIEHHBIN TBEPIbIN
pacTBOp u crapeHue. Anromunuid. CriaBel Ha ocHOBe amtomuHus. Kitaccudukamnus
U TepMHUYecKas 00paboTKa aTFOMUHUEBBIX CIUTaBOB. J{ehopmupyembie
QITFOMUHHEBBIC CTUIABBI, HE YIIPOUHSEMbIC U YIIPOYHSEMBIC TEPMHUYECKOM
00paboTKo#. JIuTeHHbIE CIIIaBHI.

15

Menp. CrutaBbl Ha OCHOBE Meau. JIaTyHH, UX CBOWMCTBA, MAPKUPOBKA U
IMPUMCHCHUC. OJ'IOB}IHI/ICTLIG, AJIFTOMUHHECBLIC, MApTraHIIOBUCTLIC, CBUHIIOBLIC U
OepuiuTHeBbIe OPOH3BI: COCTAB, CBOMCTBA, MAPKUPOBKA M 00JIACTH MPUMCHEHHSI.

MenHoHMKeeBble ciiaBbl. TuTaH U ero cBoiictBa. KOHCTpYKIIMOHHBIE U




YKapOIPOYHBIE CIIaBbl TUTaHA. TepMudeckast 00paboT-ka TUTaHA M €TO CIUIABOB.
AHTH(PPUKITMOHHBIC CIJIABBI HA OJIOBTHUCTOM, CBUHIIOBOM, ITMHKOBOU U
AJIFOMUHHE-BOM OCHOBE.

16 10 |Hemerannuueckue mMarepuaibl 2
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne Koa-
HaunmeHoBaHue MU KpaTKoe coziepkaHue 1a0opaTopHON paboThI BO
3aHATUApa3IeNa]
4acoB
1,2 I [Makpo- 1 MUKPOCTPYKTYPHBII METOABI AHAJIN3Aa METAJUIOB U CIUIABOB 4
3.4 2 |[Inactuueckas nedopMaius METAILIOB U €€ BIMSHUE HA MEXaHUYECKUE CBOWCTBA | 4
5 2 [PexpucTamin3alliOHHBIN OTXKUT. 2
6 3 |[lmarpamMMbl COCTOSIHMSI IBOMHBIX CUCTEM 2
7 4 |®a3oBble MpeBpaIlEHHUs U CTPYKTYpa YITIEPOAUCTHIX CTaJeH U UyTyHOB 2
8 4 |AHanu3 quarpaMMbl COCTOSIHHM JKEJI€30-yTIIepos 2
12 5  |CeMuHap 1o TEOpUH TEPMHUUECKON 00pabOTKH 2
9 6 |BiausitHue CKOPOCTH OXJIAXKJICHHS HA CTPYKTYPY U CBOMCTBA YITIEPOJUCTON CTAJIH. 2
10 6 |Otmyck cranm 2
11 8  [MapkupoBka cTajiell U UyTyHOB 2
16 3 Bri6op MaTepHaos 1 nx 00paboTKa B 3aBUCUMOCTH OT YCJIOBUH 3KCIUTyaTaIlluH )
KOHCTPYKITHI
13,14 9  |Tepmuueckast 00pabOTKa aTFOMUHUEBHIX CIIJIABOB 4
15 9  |MapkupoBKa BETHBIX CIUIABOB 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Criucok nureparypsl (¢ yKkazaHHeM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CeMecTp| BO
pecypc JacoB
1. Jlaxtun, FO. M. MarepuanoBeneHue
Y4yeOHUK JIsl BTY30B. - 3-€ U3., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
Pedpepar "KoHCTpyKIMOHHbIC CTaTH 1 wi., masa XIV ctp. 252-312 wnm 2.
craBe" Comnnues, HO. I1. MarepuanoBenenue Yueo0. 2 10
TUIS By30B 110 METAJUTypr., MAaIlIUHOCTPOUT. U
oOmerexH. crenuansHocTsaM FO. I1.
Connues, E. W. [psxuH. - 3-e uzm..
nepepab. u gom. - CII6.:
MartepuanoBeaeHue: yaeOHoe mocooue K
S — maboparopubiM paboTtam /M.B.Jlanuna,
KENe30-yIIEPONUCTEIX CIMIABOR SATAHHOTO B.JI.nbuues, A.C.Co3biknHa.— Uens10MHCK: ’ 1
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.27-46 wnn
cocraBa » )
110001 UCTOYHUK U3 CIIHCKA OCHOBHOM
JTUTEpaTyphI
Pecdepar no pazgeny "LiBetnsie metamuiel u |1 Jlaxtun, FO. M. MarepuanoBenenue ) 3
cruiaBbl" Y4eOHUK [1sI BTY30B. - 3-€ U34., nepepad. u




nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. miaBbl XIX-XXIII ctp. 378-422 unu 2.
Connues, FO. [1. Marepuanosenenue Yueo.
IS By30B 110 METAJUTypr., MAIlIUHOCTPOUT. U
obmerexH. crienuanbHOCTsM HO. I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepad. u gom. - CI16.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538

Pecdepar no pazgeny "Hemerannnueckue
Marepuabl”

1. JlaxTun, FO. M. MarepuanoBenenue
YueOHUK [Tl BTY30B. - 3-€ U311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. gactsb I, ctp. 434-520 nnu 2. ConHues,
[O. [1. MarepuanoBenenue Yue0. 15 By30B
[0 METAJUTYpT., MAIIUHOCTPOUT. U
oOmierexH. cueruanbaocTsIM 1O. 1.
Connues, E. U. [IpsaxuH. - 3-e uz..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734, [1] c. nn., paszpen VIII u IX cTp.582-
664

HO,HFOTOBKa K KOJUIOKBUYMAaM U 5K3aMCHY

JI¥000¥1 MCTOYHUK U3 CIIUCKA OCHOBHOM
TUTEPATyPbI

20,5

3yueHne MapKUpOBOK CTaJIel, YyI'YHOB,
[BETHBIX METAJIJIOB U CILJIaBOB

MatepuanoBeneHue: yaeOHoe mocodue K
naboparopubsiM padoram /M.B.Jlanuna,
B.JI.Wneuues, A.C.Co3bikuHa.— UeasOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.46-54 u
73-78
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6. @oH/1 OLIEHOYHBIX CPEICTB /JIs NPOBeAeHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITEILHOCTH 00yYarOIUXCsl.

6.1. KouTpoabhubie meponpusitusa (KM)

Yun-
Ne | Ce- Bun Haspanne Makxc. ThIBa-
KOHTpoJIbHOTO  [Bec [Topsinok HauncneHus 6amIoB
KM{mectp| xoHTpOIS MEpOTpHSTH Oamn eTcs B
[TA
Pecdepar orieHMBaeTCs CIeIy oM
obOpazom: 4 Garia - 3a IyOOKO
packpeITyto TeMy. Mcnonb3oBaHo
TI0CTAaTOYHOE KOJTHMYECTBO
muTeparypsl O IPEAIOKEHHON TeEMe.
1 ) Texyumwmit  |[Pecdepar no uBeTHbIM 03| 4 3 6amna - TeMe pedepaTsl pacKpbITa, K3AMCH

KOHTPOJIb | METaJulaM M CIUIaBaM HO HCIIOJIb30BaHO HEJJOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX
VMCTOYHHUKOB. 2 Oaja - Tema
pedepara packpeiTa pparMeHTapHO,
noBepXHOCTHO. ) GansoB - pedepar
HE MPEJICTABIICH JUIsl TIPOBEPKH.

Texymmii Pedepar no Pecdepar oreHrBaeTCs CeIyomnuM

2 2 03] 4 PK3aMeH
KOHTPOJIb HEMETAJUINYECKUM obpa3om: 4 Oaa - 3a NyOoKo




MaTepuagam

packpeITyro TeMy. Vcnons30BaHo
T0CTaTOYHOE KOJTUYECTBO
TUTEpaTyphI IO MPEITIOKECHHON TEME.
3 Gama - TeMe pedepaTsl pacKphITa,
HO HCIIOJIb30BaHO HEJIOCTATOUHOE
KOJTMYECTBO JIUTEPATYPHBIX
MCTOYHUKOB. 2 Oajia - TeMa
pedepara packpeiTa pparMeHTapHO,
moBepxHOCTHO. () 6aIoB - pedepar
HE TPECTaBIICH JI IPOBEPKU.

Texymumii
KOHTPOJIb

Pedepar no
KOHCTPYKITHOHHBIM
cTaJIsiM

Pedepar oreHuBaeTcs Cieayronmm
obpa3om: 4 Oanna - 3a IyOoKo
packpeITyio TeMy. Mcmonb3oBaHo
T0CTaTOYHOE KOJHMUYECTBO
TTEepaTypsl 10 MPEATIOKEHHON TEMe.
3 Ganna - Teme pedepaTsl pacKpbITa,
HO MCTIOJIB30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX
VMCTOYHMKOB. 2 Oalia - Tema
pedepara packpsita pparMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HE MPEJICTaBIICH JUISl TPOBEPKH.

OK3aMCH

Texymmii
KOHTPOJIb

Komnoksuym 1o
IIJJACTUYECKOM
nedopmanum u

pEeKpUCTaIIU3aLNN

KosmokBryMbI IPOBOASTCS Ha
TabopaTOpHBIX paboTax Mmocie
M3y4YEHUs] COOTBETCTBYIOILIETO
paszaena Kkypca. Kax bl KOJUIOKBUYM
COZIEpPKUT 10 8 BorpocoB [Ipu
OIICHKE MCIIOJB3YETCS CIEAYIOIast
[IKAJIA: 32 KaXIblii PABUIIbHbBIN
oTBeT 1 Oam.

OK3aMCH|

Texymuit
KOHTPOJIb

KomnokBuym no

KEJIe30yTIIEPOAUCTHIM|

CIlJiaBaM

KoJ1TOKBUYMBI TIPOBOZISITCS HA
TabopaTOpHBIX paboTax Mmocie
M3yUYEHHS] COOTBETCTBYIOIIETO
paszena Kypca. Kaxplit KOJUIOKBHYM
cofiepkuT 1o 8 Bonpocos IIpu
OLICHKE MCIOJIB3YETCS CIIeIYFOIas
[1KaJIa: 34 KaXKIbIH IIPaBUIIbHBIN
otBeT 1 Gam.

ODK3aMCH

Texymmii
KOHTPOJIIb

Komnoksuym 1o
TEPMUYECKOU
00paboTke

KomnokBuyMbl IPOBOASATCS Ha
mabopaTopHbIX paboTax mocie
M3y4EHUs COOTBETCTBYIOIIETO
paszaena kypca. Kax b1l KOJUIOKBUYM
conepkut 1o § Borpocos [Ipu
OILICHKE MCIOJIb3YETCs CIAEAYIOast
[IKaJIa: 32 KaXIbI MpaBUIbHBIN
otBet 1 Gam.

OK3aMCH|

Texymmii
KOHTPOJIb

IInceMeHHBIN OIIpoc
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CryzneHT noiayJyaeT KapTOUuKy B
COOTBETCTBUU C KOTOPOI
HeoOxonuMo pactdposats 12
MapoOK CTajed U YyT'YHOB U IO
[IPUBEIEHHOMY XUMUYECKOMY
COCTaBYy U OJIHY CTaJIb 3a1IU(POBATh.
[IponomkuTensHOCTh onpoca - 30
MHHYT . 3aJJaHUE OLICHUBAETCS

CIITYIOLTMM 00pa3oM: 3a KaXIyro

OK3aMCH|




MPaBUIILHO BBHIIIOJHEHHYIO
pacmupoBKy WIH 3alIHPPOBKY
MapKu CIlJIaBa IpucBanBaercs |
Oas.

JlaGoparopHas
pabora

3amura
1a60paTOpPHBIX padboT
no 1 pazgeny

JlaGopaTopHbie pabOTHI
"ITnactuueckas aepopmarus
MeTaoB" u "
Pexpucramin3aliuoHHbINA OTKUT"
B3aMMOCBSI3aHbI U 3alUIIAI0TCS
OJTHOBPEMEHHO. 3aluTa
TabopaTOpHBIX padboT
OCYILECTBIISIETCS UHAUBUIYAIBHO.
OueHuBaeTcst MpaBUIbHOCTh
BBIBOJIOB U OTBETHI Ha BOIIPOCHI (TpHU
BOITPOCA).

OOmwmii 6amt mpu oLeHKe
CKJIa/IBIBAETCS U3 CIEIYIOIINX
roKazaresen

- BBIBOJIBI JIOTUYHBI U 00OOCHOBAHHI -
1 Gamn

- IPaBWJIBHBINA OTBET HA OJMH BOMPOC
-1 G6ann

OK3aMCH|

Texymmii
KOHTPOJIb

Ornpoc 1o xene3o-
YIJIEPOAUCTBIM
CIUIaBaM

Ornpoc ocyuiecTBiseTcs
nHANBUAYaIbHO. OlieHnBaeTcs
MPABIJILHOCTH OTBETOB HA BOMPOCHI.
3amaroTcs 4 Bompoca U3 nmepedHs,
nMmeromierocs B PI1I.

cnonb3yercs nokasares:
MpaBIIbHBIN OTBET Ha 1 Bompoc - 1
Oan

OK3aMCH|

10

JlaboparopHas
pabora

3amura
nabopaTtopHOH
paboThI MO 4 pazaeny

3amuTa J1abopaTopHON PabOTHI
"BiusiHrEe CKOPOCTH OXJIaXKACHUE Ha
CTPYKTYpY U CBOMCTBa cTaimu"
OCYIIECTBIICTCS MHIANBUIYAIBHO.
OneHnBaeTCs MPaBUILHOCTH BEIBOJIA
1 OTBETHI Ha BOIIPOCHI. 3a/1af0TCS TPU
BOITpOCa.

OO6mwmit 6anm mpu oreHKe
CKJIQ/IBIBACTCS U3 CIICTYIOIINX
MoKa3aresiei:

- BBIBOJIBI JIOTHUHBI 1 000CHOBAHEI -
1 6amn

- IPaBWJIBHBIN OTBET HA OJIUH BOIIPOC
- 1 6amn

OK3aMCH|

11

JlaGopaTtopHas
pabora

3amura
nabopaTtopHOH
paboThI MO 4 pazaeny

3ammTa J1abopaTopHON PabOTHI
"Otyck cranu" ocyIecTBIseTCs
WHAUBUIYaIbHO. OTICHUBACTCS
MPaBUIBHOCTH BBIBOJA U OTBETHI HA
BOTIPOCHI. 3a/Ial0TCSI TPU BOIIPOCa.
OOmwmii 6asut mpu oLeHKe
CKJIaJIBIBACTCS M3 CIICTYFOIINX
[MOKa3aTeleu:

- BBIBOJIBI JIOTHYHBI 1 OOOCHOBAHHI -
1 Gann

- IPaBHJIBHBIN OTBET Ha OJIMH BOIIPOC

- 1 6amn

OK3aMCH|




CryaeHT nojaydaer KapTouKy B
COOTBETCTBUU C KOTOPOH
HeoOxonuMo pactmdposats 12
MapOK IIBETHBIX METAJJIOB U CIUIABOB
Texymmi MapxkupoBku Ha UX OCHOBE. [IpoaoIKUTENBHOCTD
KOHTPOJIb LIBETHBIX METAJIJIOB onpoca - 30 MuUHYT . 3aJ1aHue
OLIEHUBAETCS CJICAYIOIIMM 00pa3oM:
3a KKy TPaBUIIbHO
BEITIOJTHEHHYIO paciin(@poBKy MapKu
CIuIaBa pricBamBaercs 1 Gar.

12 2 YK3aMeH

3ammTa J1abopaTopHON PabOTHI
OCYILECTBIISIETCS MHIUBUIYaIBHO.
OrneHnBaeTCsI MPaBIIILHOCTH BBIBOJIA
1 OTBETHI Ha BONIPOCHI. 3aJ1al0TCsl TPH
Tepmuueckas BOIIpOCA.
JlaGoparopHas o0paboTka OOmwmii 6amt mpu oLeHKe

pabora ATFOMUHHUEBBIX CKJIaJIBIBACTCS M3 CIICTYFOIINX
CIJIAaBOB MoKa3aresen:
- BBIBOJIBI JIOTHYHBI 1 OOOCHOBAHEI -
1 6ann
- IPaBHJIBLHBIN OTBET HAa OJIMH BOIPOC
- 1 Gann

13 2 YK3aMeH

SK3aMEH MTPOBOAMUTCS B MUCbMEHHOM
BHJIC; B OUJIETE 5 BOIIPOCOB, BPEMSI
1,5 4. mocne npoBepKH OTBETOB
[pernoaaBaTeb MOXKET 33/1aTh
YTOUYHSIOIME BONPOCHL. Pe3ynbrarsl
OIICHUBAIOTCS CIEAYIOIINM 00pa3oMm:
3a KaX/1bli TPaBUIIbHBIA OTBET
npucBanBaercs 1 6ami. Bec
MeponpusITHs 1, MAKCUMaJIbHBIN
Oa 5.

IIpome-
14 2 AKyTOUHAS 3K3aMEH - 5
aTTecTanus

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHOMN [Ipouenypa npoBeneHus
arTecTaluu

Kpurepun
OLICHUBAHUS

[Ipu oleHuBaHUM pe3yabTATOB YUeOHOW AEATEIbHOCTH
00y4aromierocs Mo IUCIUTLTHHE UCTIONIb3YeTCs 0aThHO-
pEeUTHHTOBAsE CUCTEMA OLIEHUBAHUS PE3yIbTaTOB YueOHOU

JeSTeNIbHOCTH 00yJaromuxcst (yTBepakKaeHa Mpuka3zoM pexropa Ne
179 ot 24.05.2019 . (B penakuuu npukaszos ot 10.03.2022 Ne 25-
13/09, ot 02.09.2024 Ne 158-13/09). Peiitunr oOyuaromierocs o |B coorBeTcTBHU C
JK3aMEH JUCLMILIMHE ONPENENSIETCs 110 pe3yJbTaTaM TEeKYyIIero KOHTpoas. [mm. 2.5, 2.6
[Ipu Hanuuuu y cTyAeHTa MPOXOAHBIX 0ayuioB no kaxxaomy KPM, ([Tonoxenus
ucxons u3 peitunra 60% , CTyAeHT moyryyaeT 3a4et 6e3
JIOTIOJIHUTENBHOTO cobecenoBanusi. CTy/IeHT BIpaBe MPUITH Ha
9K3aMEH JUIs yAy4lIEHHUs CBOEr0 PEUTUHIA U TIOIYYUTh OLEHKY 10
dbopmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yuetom Tekytiero
KOHTPOJISL ¥ 0AJIJIOB 32 MPOMEKYTOYHOE HCIIBITaHUE.

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

|KOM1'IeTeHI_II/II/I| Pe3ynbrarel o0yueHus No KM




OIIK-2

3HaeT: (bHSI/IKO-MCXElHI/I‘-ICCKI/IC XapaKTCPUCTUKU U CBOMMCTBa
OCHOBHBIX W BCIIOMOT'aTCJIbHBIX MaTCpUaJIOB, HCITIOJIb3YEMBIX
JJI1 U3TOTOBJICHUA TTPOAYKIIUU BIIK u METOObI UX
OIMPECACIICHNA; BUABI HOBBIX KOHCTPYKIIMOHHBIX MaTCpPUaJIOB.

OIIK-2

'YMeeT: BbIOHMpaTh MaTepualbl OLIEHUBATh U IPOrHO3UPOBATh
MOBEJICHUE MaTepraia U MPUYMH OTKa30B U3JENIUI OTpaciu
101 BO321€fICTBI/I€M Ha HUX PA3JIMYHBIX SKCILTyaTallHOHHBIX
(bakTOpoB.

OIIK-2

lMeeT npakTUYECKUI ONBIT: Ha3HaYaTh COOTBETCTBYIOLIYIO
00paboTKy JUIsl TOJIy4YEHHUS 3aJJaHHBIX CTPYKTYp U CBOICTB,
00eCTIeUnBarOIINX HAJIEKHOCTh IPOAYKITUH; BEIOOpa + Nl + |t
MaTEepHaJIOB 110 KPUTEPUAM IPOYHOCTH, JOJITOBEYHOCTH,
M3HOCOCTOMKOCTH.

TumnoBsie KOHTPOJIBHBIC 3adaHU 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IleuaTnasi yqe6H0-MeTozmqec1caﬂ AOKYMECHTAIUA

a) ocH

0BHas TUmMepamypa.

1. Jlaxtusn, FO. M. MarepuanoBeaeHue Y4eOHUK AJid BTY30B. - 3-€ U3].,
nepepab. u non. - M.: MammHoctpoenue, 1990. - 528 c. ui.

2. Comuues, O. I1. MarepuanoBeaenue Yue0. st By30B 10 METAJUTYPT.,
MaIIMHOCTPOUT. U ob1ieTexH. crenuanbHocTsM FO. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u gom. - CI16.: Xumuznar, 2004. - 734, [1] c. u.

3. Marepuanosenenue Yue6. s Bry3oB b. H. Apzamacos, U. 1.
Cunopun, I. ®@. Koconanos I. ®@. u ap.; [lox obmur. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucp. u gom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) OononHumenvbHas Iumepamypa:

1. Temnep, FO. A. Marepuanoseaenue Yue6. mocodue a1 By30B [lon
pen. A. I'. Paxmiragra. - 6-e usg., nepepad. u gom. - M.: Metamnyprus, 1989. - 456
C. WL

2. Tynses, A. I1. UactpymenTanbnbie cranm Crpas. A. I1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., nepepad. u jaoi. - M.: MamHocTpoeHue,
1975.-272 c. un.

3.  Kypasnes, B. H. Mamunoctpoutenbnbie ctanu Teket CripaBouHuk B.
H. Kypasnes, O. 1. Hukonaesa. - 4-e u3z., nepepad. u goi. - M.:
Mamnoctpoenue, 1992. - 480 c. uin.

4. Kapesa, H. T. [IseTHbie MeTamib! u cruiaBbl Tekct yue6. mocooue H. T.
Kapesa ; FOx.-¥Ypain. roc. yu-1, Kad. ®u3. metannoBegaenue u Gpusznka TBEpOTO
tena ; OYpIl'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. un.

6) omedyecmeernHbvle U 3apy6€9fCHbl€ JHCYPHAJbL NO al/lCZ/ﬂ/anZZ/lHe, umerouuecs 6 oubnuomexe:

1. MerannoBeaeHue u TepMuuecKas 00paboTka METaIOB
2. MamuHOCTpOEeHUE

2) MemoouuecKkue YKasaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.




1.

MarepuanoBeaenue: yueoHoe nocooune/ X.M.MOparumos,

B.M.®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:

1.

Marepuanoseaenue: yueoHoe mocodbue/ X.M.M6parumos,

B.U.®unaros, H.A.Illabyposa. - YensaOunck: U3n-so FOYprY. 2010.-38c.

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMCHTAIlUA

HanmeHoBaHue
Ne Buz pecypea s bubnuorpaduyeckoe onrcanue
JUTEpPaTypsl | DIEKTPOHHOI
dbopme
OcHOBHAS OneKTpoHHBI [MarepuanoBenenue: yueoHoe mocodue /M.A.Cmuphuos, K.}O.Oxures,
1 TeDarvDa KaTaJior X.M.U6parumos, 10.J1.Kopsrun: U3a-so FOVYpI'Y, 2005. -41.-139c.
patyp FOVpI'Y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
IeKTDOHHEL [Iabyposa, H. A. Marepuanosenenue Y. 2 : Hemetannnueckue
JlonoTHUTE IbHAS p MaTepHaJIbl : yuel. mocodue ik MaIMHOCTP. ¥ METAJLTYPT.
2 KaTaJjior N
nuTeparypa HOVOTY cnenuanbHoCcTel.- Yensbunck : M3n-o OYpI'Y , 2011.-U.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
. [MarepuanoBenenue: yueOHOe mocodue K 1adopaTopHbIM paboTam
DIIEKTPOHHBIN _
JlononHUTEIbHAS /1.B.Jlartuna, B.JI.Wasuues, A.C.Co3bikuna.— Yensounck: M3a-Bo
3 KaTaJior
muTeparypa OVOLY IOVYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000530698

[lepedeHb UCTIONB3YEMOIO MTPOTPAMMHOTO OOECIICUEHMS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOVYpl'Y (HNY)"-ITopran "Onexrponnsiiit OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne T CIUTITHHbI

Bun zanarui

Ne
ayjl.

OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
MPelyCTaHOBICHHOE IPOrPaMMHOE 00eCTIeYeHIE, UCTIONB3YEeMOe IS Pa3IHUHbIX

BUJOB 3aHSITHUU

JlaGoparopHble
3aHATHUS

230a
(1)

YueOHast 1aboparopusi MaTepUaTOBEICHUS, OCHAIEHHAS: — TI€YaMH JJIsl HarpeBa
00pa3uoB; — TBepaoMepaMu bpunemnns u PokBeina; — py4HbIMU IPOKAaTHBIMU
CTaHaMH; — MeTauorpagudecKuMu MUKpockoramu. 2. [1nakarer u ¢ponun
(KooTpaHCIapaHThl) 10 OCHOBHBIM paszeiaM Kypca. 3. Komnekuus
MaKpOILIU(OB U U3IOMOB. 4. Mozienu KpUCTAIUTMUECKUX PEIETOK METAJLIOB. 5.
Paznarounslii MaTepuan no Teme «CriaBsbl xkeae30—yriiepony. 6. Mertoauueckue
mocoous K JaboparopHbeiM pabotam. 7. KOHTpOJIbHBIE 3a/1aHUsI IO OCHOBHBIM
paszzenam Kypca. 8. YueOHble KHUHO(DUIIBMBI.

Jlexuun

ayUTOPHSL, O

CHalllICHHaA My.]'[BTPIMeI[HﬁHBIM IIPOCKTOPOM




