FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

aucuuiuinHbl 1.0.26 MarepuanoBeaeHue

s Hanpasiaenus 15.03.03 IIpuknagnas MexaHuka

ypoBeHb bakanaBpuar
¢popma o0yueHust ouHas

YTBEPX/IAIO:

CBEJIEHMS O BIIAJIEJIBLIE 1911
atienko I1. A,

[omssosares: taranenkopa
11.06.2024

B crcTeMe

ﬂ. A. Tapanenko

PABOYAS ITPOI'PAMMA

kadeapa-pazpadorunk MartepuanoBeeHe U PU3NKO-XUMHUS MaTepUasoB

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 15.03.03 [Ipuknagnas MexaHuka, yTBepKAEHHBIM MPUKa3oM MUHOOpHAYKHU

o1 09.08.2021 Ne 729

3aB.xadenpoii pazpaboTynka,

JI.XUM.H., JOII.

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

oxmmeanmsiii 1911, xpanmtes B cereme

HHOTO /I0KYMEHTO0G0pOTa

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT

i /1. A

ikda
11.06.2024

S .
ﬁ‘@ﬁ% rextponis

ovprY 00

Tannna . B.

10.06.2024

CBEJIEHMS O BIIAJIEJIBLLE 31T

YenssOMHCK

J1. A. BuHHUK

H. B. Jlannuna



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 CBOWCTBA COBPEMEHHBIX
KOHCTPYKIIMOHHBIX MAaT€pUaOB, UX
KJIacCU(UKAILIIIO U MApPKUPOBKY, METOBI
ONPEIEICHUS UX MEXaHUYECKUX XapaKTEPUCTHK,
OCHOBHBIE HICTOYHUKH HHPOPMALIUHU O PU3UUECKUX
1 MEXAHUYECKNUX CBOMCTBAX KOHCTPYKIMOHHBIX
MaTepuajoB

YMeeT: paboTaTh C TEXHUUECKOM TUTEpaTypoi U
BbIOMpATh HauboJee MOAXOAAIINE MaTePUabI,
CHOCOOBI U PeXKUMBI YIPOUYHSIOIIEH 00paObOTKH IS
JeTaJeld Pa3IMYHBbIX MH)KEHEPHBIX KOHCTPYKIUI
MeeT npakTUYeCKU OMBIT: TOA00PA HAMITYUIINX
MaTepHualoB Ui KOHCTPYKIU 110 X HA3HAYECHUIO U
YCJIOBHSIM DKCIUTyaTaluu

OIIK-5 CnocobeHn paboTaTrh C HOpMaTUBHO-
TEXHUYECKOMN JOKYMEHTAIIMEH, CBI3aHHOM C
npodeccHOHATBHON AESITeTLHOCTHIO

3HaeT: KIacCU(PHUKAINIO COBPEMEHHBIX
KOHCTPYKIIMOHHBIX MaTepHalioB, X CBOWCTBA U
OIIK-7 CnnocoOeH NpUMEHSTh COBPEMEHHBIE  |001aCTh IPUMEHEHHUS
HKOJIOTUYHBIE U O€30MaCHbIE METOIBI YMmeeT: BIOUpaTh HanOoee MoAXOAsIINe
PaIMOHAIBFHOTO HCIIOIB30BAHMUS CHIPHEBBIX M [MAaTE€pHabl, CIIOCOOBI M PEKUMBI YIIPOUHSIONICH
SHEPreTHYECKUX PECYPCOB B MAIIMHOCTPOCHUU  [00pabOTKH Ui JeTanei HHKEHEPHBIX KOHCTPYKLIUN
MmeeT npakTUYECKUI ONBIT: UCCIEIOBAHUN 1
WCIIBITAHUIN CBOICTB MaTepHUAJIOB

3. Mecro nucuuninnbl B ctpykrype OII BO



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB PabOT yueOHOTO I1aHa

BHJIOB paboT

[Iepeuenb nocnenyOMMUX TUCIUIUINH,

Her

1.0.21 ConpoTuBneHue MaTepUaIOB U MEXAHUKA
KOHCTPYKLIMH,
1.0.22 IlpoekTnpoBaHnEe MEXaHU3MOB U OLICHKA
paboTOCOCOOHOCTH IeTaneil MaluH

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI&HHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX UCITUATIIIAH:
Her

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mas Tpy10eMKOCTh TUCHIUIUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU PaOOThI

Pacnipenenenue
Bcero 110 CEMECTpPaM B yacax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
2
OO6mmas Tpy10EMKOCTh JUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
JlaGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 53,75 53,75
Pedepar no pazneny "Hemeramueckue matepuaib” 9 9
[TonroroBka k 3a4eTy 9,75 9.75
Pedepar "KoHCTpYKITMOHHBIE CTAJIH U CIUIaBHI" 10 10
N3ydeHne npoueccoB KpUCTAIIIN3ALUY JKEIE30- 3 3
YIJIEPOAMCTHIX CIUIABOB 3a/1aHHOTO COCTaBa
Pedepar no pazneny "l{BeTHbIe MeTANIIBI U CIIABBI" 9 9
N3yueHne MapKupoOBOK CTaJIel, YyI'yHOB, LIBETHBIX METAJJIOB g 2
1 CIUIaBOB
KoHcynbTanuu u mpoMexxyTodHask aTTecTalus 6,25 6,25
Bux konTpons (3adet, qud.3adueT, IK3aMeH ) - 3a4eT

5. ConeprxkaHue TUCHMIIIIMHBI

O0beM ayaIUTOPHBIX 3aHATHI MO BUIaM B

pa;;i:na HaumeHnoBanue pa3aenoB IUCHUILIMHbI Jacax
Bcero JI 113 JIP
I  |ATOMHO-KpHUCTAUIMYECKOE CTPOCHHE METAIIIIOB 3 1 0 2
) [lehopmarnusi, pa3pylieHue 1 MEXaHUYECKHE CBOICTBA 7 3 0 4
METaJJIOB
3 |da3oBbie nMpeBpalIEHUsI U CTPOCHHE CIJIABOB 3 3 0 0
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5.1. Jlekuuu

No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIITMOHHOT'O 3aHATHA

Kon-
BO
4acoB

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

Ynpyras nedopmanys. MexaHu3M miIacTUYECKoH edopMaliy B MOHO- U
MOJUKPUCTAIIINYECKUX TenaxX. BiausHue niuactuueckoil nedopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJIIIOB. SIBlIeHUEe HAKIIENA. XPYIIKOE U BA3KOE
paspymienue. SABnenue xmagHomomrkoctu. Cxema Nodde.

VcnibiTaHus Ha pacTskeHHe. XapaKTEpPUCTUKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’k€CTKOCTb, IPOYHOCTD, MJIACTUYHOCTh, TBEPOCTD, YapHas BSI3KOCTb,
BBIHOCIIMBOCTb, U3HOCOCTOMKOCTD U JIp.) M METOJIbI UX ompenenenus. [Ipouecchl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(hOpMUPOBAHHOTO METaJlIa: BO3BPAT U
pekpucTtaimsanus. X BnusHue Ha cBoicTBa. PAKTOPHI, ONPEICITSIONIUE Pa3Mep
PEKPUCTAJIIIM30BAHHOIO 3epHa. X0JIOHAs U ropsiyas IlacTuueckas aedopmarus.

[TonsiTus crijaBa, KOMIIOHEHTA, (Pa3pl. CriocoObl BhIpa)keHUsI KOHLIEHTPAIUU
cru1aBoB. Turiel (a3 B METAIUTMUECKUX CIUIaBaX: TBEP/bIE PACTBOPHI (3aMELICHUS U
BHEAPEHUS), XHMUUECKUE COCTUHEHMSI, TPOMEKYTOUHBIE (ha3bl.

(OCHOBHBIC THITBI auarpaMm COCTOSHUSA JIBOMHBIX CHCTEM. OnpeneneHI/Ie cocCTraBa U
KOJIMYCCTBaA (1)8.3 o JuarpamMme COCTOSAHUS. CBs3b CBOICTB CILIaBAa C ,Z[I/IarpaMMOﬁ
COCTOSAHHA.

Kparkast xapakrepucTuka (a3 B CIIaBax kejie3a ¢ yriepoaoM. Jluarpamma
COCTOSIHUS JK€J1€30—ILEMEHTUT. POpMHUpPOBaHKUE CTPYKTYPHI CILUIABOB IpU
MEJIJIEHHOM OXJIAXKJICHHH.

CTpYyKTypHBIE COCTABISIOLINE U CBOMCTBA YITIEPOJUCTBIX CTalel U OebIX
qyryHoB. OO11as xapakTepucTuka ctaneil. [locTosiHHbIe IpUMecH U UX BIMSHUE HA
cBO¥iCTBa crajieil. J{narpamma cTaOMIIbHOTO paBHOBeCHs xkene30-Tpaput. Cepoie
qyTryHbl, UX KJIacCUpHKanus o popme rpadUTHBIX BKIIOUEHHUH U CTPYKType
MeTaNIn4ecKoi 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN M KOBKUH UYT'YH.

[TonsiTie o TepmMudeckoii oopadorke. Kimaccudukaims BU0B TepMUUECKON
00pabotku. Kputnueckue Touku ctanu. XUMHUYECKHE AIEMEHTHI, BXOJAIINE B
cocrtaB ctaneil. Knaccuduxanus nerupyroniux snementos. OOpa3oBanue
ayCTeHHTa IpU Harpese. PocT 3epHa aycTenura. BimsHue pasmepa 3epHa Ha
CBOMCTBA CTaJIU; IEPETPEB U MEPEXKOL.

Pacnian aycreHura npu oxiaxjaeHuu. JluarpaMma U30TepMUYECKUX MPEBpaICHUI
MepPEOXTAKIEHHOTO aycTeHuTa. [lepiuTHoe, MapTEeHCUTHOE U OCHHUTHOE
MpeBpalleHUs ayCTEHUTA. BIusiHUEe Jerupyonmx 3J€EMEHTOB Ha MPEBPALLICHUS
aycteHuTa. [IpeBpalieHus ayCTeHuTa nNpu HENPEPHIBHOM OXJiakaeHun. CBOMCTBA
MPOAYKTOB pacraja ayCTEHUTA.

[IpeBparieHust npu OTOYCKE 3aKaJIEHHON CTajdu. BiausiHue Jerupyronmx 31eMeHTOB




Ha MPOLECCHI OTIIyCKa. MI3MEHeHNe CBOMCTB cTayid IpH oTIycke. OTIycKHas
XPYIKOCTB.

Orxur I pona. Buas! orxura I pona (nuddy3uoHHbIH, peKpUCTaIITN3allUOHHBIH,

6  |nns cusaTua HanpsbkeHui ). Omxur Il pona. Buner orxxura Il poga (oI,

HETOJIHBIN, HOpMaTu3anus, CPeponIu3upyroniii 1 T.11. ).

10

3akanka ctanu. Beioop Temmneparypsl OXJTaKISHUS U OXJIAXIAIOIIEH CpeIbl IS
3aKaJIKy. 3aKaIMBaeMOCTh U MPOKATMBAEMOCTD; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUE HanpsKeHUs!, BOSHUKaoIue npu 3akanke. CriocoObl
3akasnku.Hu3kuil, CpelHUI U BBICOKHMM OTITYCK CTalid. TepMOMeEXaHUYeCKast
obpabotka (TMO) cranu. OcHoBHbIe BB TMO 1 €€ BiIHsiHUE Ha CBOMCTBA
CcTalu.

11

Xumuko-Tepmuaeckas 00padotka (XTO) cramu. [{ementamus. Mexanuszm
00pa30BaHMsI IEMEHTOBAHHOTO CJIOSI U €T0 CBOWCTBA. . Tepmuueckas o0padoTka

7 IIOCJIC HEMCHTAIIUN U CBOMCTBa HEMCHTHUPOBAHHBIX z[eTaneﬁ. ASOTI/IpOBaHI/Ie.

HutpouemenTanus u unanuposanue. Jpyrue sunsl XTO cranu. I[loBepxHOocTHas
3aKaJIKa.

12

Krnaccudukanus cranei mo XUuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYE€HHUIO.
MapxkupoBka ctaneit. Konctpykipionusie ctaini. OCHOBHBIC TpeOOBaHMS,
MPENbABIAEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIBHBIE CTAIIH.
ApmatypHbie ctayu. CTtaliu sl XOJOIHOM IITAMIOBKU. YIIy4llIaeMble CTAJIH.
Cramu giist XTO. [pyxxkunnblie ctanu. [logmmnHaukoBbie cTanu. MapTeHCUTHO-
craperoiue ctaau. KOHCTpYyKIMOHHBIE CTAJIA CIIEIIMAIBHOTO HA3HAYEHUSI.

13

Cranu BeICOKOH M3HOCOCTOMKOCTH. CTanu 11 KpMOT€HHBIX Temneparyp. Cranun

8  |noBbIIeHHON 00pabarbiBaeMOCTH pe3anrneM. Koppo3noHHOCTOMKHE cTau.

>KapOCTOI7IKI/Ie CTaJIu U CIIJIaBbI. I/IHCprMCHTaHLHBIC CTaliu. TBep,Z[BIe CIIJIaBBI.

14

Tepmudeckas 00pabOTKa IBETHBIX CIUIABOB. 3aKallka Ha MEPECHIICHHBIN TBEPABIT
pacTBOp U crapenue. AntomuHuid. CriiaBsl Ha OCHOBE anmtoMuHus. Knaccudukanus

9  |u Tepmuueckas o0pabOTKa aJIFOMUHHEBBIX CIUIABOB. JleopmMupyembie

QITFOMUHHUCBBIE CIIABBI, HE YIIPOYHSIEMbIC U YIIPOUYHIEMbIC TEPMUUECKOM
00paboTkoi. JIuTeitHbIe CIUIaBhI.

15

Menp. CrutaBbl Ha OCHOBE MeAu. JIaTyHHU, UX CBOMCTBA, MAapKUPOBKA U
npumMeHeHre. OJIOBSIHUCThIC, aTIOMUHUEBBIE, MAPTAHIIOBUCTHIC, CBUHIIOBHIE U
OepuiuTHeBbIe OPOH3BI: COCTaB, CBOMCTBA, MApPKUPOBKA U O0JIACTH MPUMCHEHHS.

9  |MenHoHuKeneBble criaBbl. TuTaH 1 ero cBoiictBa. KOHCTpyKIIMOHHBIE U

PKapOIIPOYHBIE CIUTaBBI TUTAHA. TepMuueckas o0padoT-Ka TUTAHA U €0 CIUIaBOB.
AHTU(PUKITMOHHBIC CIUIABBI HA OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOH H
AJIOMHUHIE-BOI1 OCHOBE.

16

10 [Hemeramnnueckue MaTepuabl

5.2. lIpakTHyecKkue 3aHATHS, CEMHUHAPbI

He npenycmorpensl

5.3. JIaboparopHbie padoThI

No
3aHATUA

Ne
paszena

HanmeHoBaHue HITH KpaTKoe coziepkaHue 1a0opaTopHON paboThI

Koi-Bo
qacoB

1

Makpo- U MUKPOCTPYKTYPHBII METO/IbI aHaJIN3a METAJJIOB U CILJIaBOB

[[nacTuyeckas nedopMaliis METAIIOB U €€ BIMSHUE HA MEXaHUYECKUE CBOMCTRA

Pexpuctaiyin3allMOHHBIA OTKUT.

AHaJIU3 TUarpaMMbl COCTOSTHUH 7KeJie30-yIiepos

@Da30Bble NIPEBPALLCHNS U CTPYKTYpPa YINIEPOAUCTHIX CTAJIEH U YyTYHOB

(@) W RV, NN QUS| \S)

N ENI SIS

Biausiaue CKOPOCTH OXJIAXKJCHUS Ha CTPYKTYpPY U CBOICTBa yFHCpOI[HCTOﬁ CTaliu.

N[NNI




OTmyck cranu

MapKI/IpOBI(a CTaHCﬁ, OBCTHBIX MCTAJIJIOB U CIIJIAaBOB

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

ITogsun CPC

Crnucoxk nureparypsl (C yKkazaHUEM
pas3lernos, IiaB, CTPAHMUIL) / CChUIKA Ha

peCypcC

CemecTtp

Koi-
BO
JaCOB

Pecdepar no pazgeny "Hemerannnueckue
Marepuabl”

1. JlaxTun, FO. M. MarepuanoBenenue
YueOHUK JUTsI 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 METAJUTYpr., MAIIUHOCTPOUT. U
oOmierexH. cuemuanbaocTsIM 1O. 1.
Connues, E. U. [IpsaxuH. - 3-e uz..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734, [1] c. un., paznen VI u IX cTp.582-
664

[TonroroBka k 3adery

JI¥000¥1 MCTOYHUK U3 CIIUCKA OCHOBHOM
TUTEPATyPhI

9,75

Pedepar "KoHCTpyKIIMOHHBIE CTATH U
CIUIaBbI"

1. JlaxTun, FO. M. MarepuanoBeneHue
Y4eOHHK JUTsI BTY30B. - 3-€ H31., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 unm 2.
Comnnnes, 0. [1. Marepuanosenenue Yueo.
1J1s1 BY30B 110 METAJLTYpr., MAITUHOCTPOUT. U
oOmierexd. cuenuanbaocTsaM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gom. - CII6.:

10

I/I3yquPIe MMponeCcCOB KpUCTAJNIN3alluN
PKCJIC30-YITICPOAUCTHIX CIINIABOB 3a/ITaHHOTO
coCTaBa

MatepuanoBeqeHue: yaeOHoe mocodue K
naboparopusiM pabotam /M.B.Jlanuna,
B.JI.Wneuues, A.C.Co3bikuHa.— UeaaOuHCK:
W3n-8o FOYpI'Y, 2013.—81c. Ctp.27-46 win
T1I000M NCTOYHUK M3 CITHCKA OCHOBHOM

I TEPATYPBI

Pedepar no pazneny "l{BeTHbIE MeTANIBI U
CILJIaBbl"

1.JTlaxtun, 0. M. Marepuanosenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3/., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. maebl XIX-XXIII ctp. 378-422 vy 2.
Comnnues, FO. I1. MarepuanoBenenue Yueo0.
TUTSE By30B 110 METAJLTyPT., MAIIMHOCTPOUT. H
obmietexH. cnienuanbHOCTM HO. I1.
Comnuues, E. U. [IpsxuHn. - 3-e usg..
nepepab. u gom. - CI16.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538

3ydeHne MapKUpOBOK CTaJIeH, YyTYHOB,
IIBCTHBIX MCTAJIJIOB U CIIJIaBOB

MarepuanoBeieHre: yaeoHoe mocooue k
maGoparopHbIM pabotam /M.B.Jlanuna,
B.JI.nbnueB, A.C.Co3biknna.— YelnstOnHCK:
W3n-8o FOYpI'Y, 2013.—81c. Crp.46-54 u
73-78




6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

KM

Ce-
MECT]

Bun
KOHTPOJISI

HazBanue
KOHTPOJILHOTO
MEpONPUATUSI

Bec

Makc.
Ooain

[Topsimok HauuCIeHUs O6AITIOB

Yuu-
THIBA

ercs
B [TA

Texymui
KOHTPOJIb

Pedepar mo 1iBeTHbIM
MeTaJlIaM ¥ CIIaBaM

0,3

Pedepar oreHnBaeTCs CIeayONIIM
oOpa3om: 4 Oana - 3a yOoKo
PacKphITYIO TeMy. Vcrionb30BaHO
TOCTaTOYHOE KOIUYECTBO JTUTEPATYPHI IO
MpeAJIOKeHHON TeMe. 3 Oasuta - Teme
pedeparbl pacKpbiTa, HO UCIIOIBE30BAHO
HEI0CTAaTOYHOE KOJINIECTBO
JTUTEPaTyPHBIX UCTOUHUKOB. 2 Oasuia -
TeMa pedepara packpeita parMeHTapHO,
noBepxHOCTHO. 0 6amioB - pedepar He
MPECTABIICH IS IPOBEPKH.

3a4CT

Texymui
KOHTPOJIb

Pedepar o
HEMETAJUINYECKUM
Marepuaiam

0,3

Pedepar orenuBaeTcst Cieay oM
o0pa3om: 4 Oana - 3a yOoKo
PacKpBITYIO TeMy. Vcrionbs30BaHO
T0CTaTOYHOE KOJIMUYECTBO JIUTEPATYPHI 110
MpenaoKeHHO Teme. 3 Oaia - Teme
pedeparbl pacKpbITa, HO UCTIOJIB30BaHO
HEJIOCTATOYHOE KOJTUIECTBO
TMTepaTypHBIX HICTOYHUKOB. 2 Oasa -
TeMa pedepara packpeita parMeHTapHoO,
noBepXHOCTHO. () 6ayIoB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKH.

3aUCT

Texymui
KOHTPOJIb

Pedepar o
KOHCTPYKIIMOHHBIM
cTaJisiM

Pedepar oreHMBaeTCs ClieayonmmM
obOpazom: 4 6aiia - 3a ITyOOKO
pacKphITYIO TeMy. Vcrionb30BaHO
T0CTaTOYHOE KOJTMUYECTBO JIUTEPATYPHI 110
MpenoKeHHo Teme. 3 Oaia - Teme
pedeparbl pacKpbITa, HO UCTIOIE30BAHO
HEJIOCTATOYHOE KOJUYECTBO
JTUTEPaTyPHBIX UCTOUYHUKOB. 2 Oaja -
TeMa pedepara packpbita parMeHTapHO,
nmoBepXHOCTHO. () 6auioB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKHU.

3a4CT

Texymumii
KOHTPOJIb

KomnokBuym o
M1aCTUYECKOM
nedopmanuu u
PEKpUCTAIIIN3ALINN

Kos10KBHyMBI IPOBOASTCS HA
1abopaTOpHBIX paboTax Mociie n3ydeHus
COOTBETCTBYIOILIETO pa3jiena Kypca.
Kaxx1plii KOJUIOKBUYM COAEPKUT MO §
BOTpoCOB [Ipu olleHKe UCTIONB3yeTCS
CIIeIyroIas IKaia: 3a KaXK bl

NpaBUIBbHBIN 0TBET 1 GasI.

3a4YCT]




Texymumii
KOHTPOJIb

KomnokBuym 1o
KEJIe30yITIEPOANCTBIM
CIUIaBam

Kos10KBHyMBI IPOBOASTCS HA
1abopaTOpPHBIX paboTax Mociie u3ydeHus
COOTBETCTBYIOILIETO pa3jiena Kypca.
Kaxx1plii KOJUIOKBUYM COAEPKUT MO §
BOTpoCOB [Ipu olleHKe UCTIONB3yeTCS
CIIeIyIoIas IIKaia: 3a KaK bl
NpaBUIBbHBIN OTBET 1 6aI.

3a4YCT]

Texymuit
KOHTPOJIb

Konnoksuym no
TEPMHUYECKOI
o0paboTke

Ko1oKkBIHYMBI IPOBOASITCS HA
TabopaTOpHBIX paboTax Mociie N3ydeHUs
COOTBETCTBYIOIIETO pa3fiena Kypca.
Kaxap1il KOJUTIOKBUYM COIEPKUT 110 8
BompocoB [Ipu olieHKe UCTIONMB3yeTCs
CIeAyromas mKaa: 3a KaxJbli
MpaBIILHBIN OTBET 1 Gas.

3a4CT

Texymui
KOHTPOJIb

[TnceMeHHbIi onpoc

13

CTyaeHT nojy4daeT KapTouKy B
COOTBETCTBUU C KOTOPOM HEOOXOAUMO
pacudposars 12 Mapok craneil u
YYT'YHOB U TI0 IPUBEICHHOMY
XUMUYECKOMY COCTaBY U OJHY CTaJIb
3amu@poBark. [IpogomKUTENHLHOCTH
onpoca - 30 MUHYT . 3ajaHue
OIICHUBAETCS CIASAYIOIMNUM 00pa3om: 3a
Ka)XTyI0 MTPABUIILHO BBITTOTHEHHYIO
pacimm@poBKy WU 3alIUPPOBKY MapKH
CIUTIaBa MpucBauBaeTcs 1 6anm.

3a4CT

Texymuit
KOHTPOJIb

3amura
1abopaTOpPHBIX PaboT
no 1 paszneny

JlaGopaTtopusbie padots! "[lmacTuueckas
nedopmarus meramios" u "
Pexpucramin3aliuOHHbIA OTKHUT"
B3aUMOCBS3aHbI U 3AIIUIIAIOTCS
OJTHOBpEMEHHO. 3aIuTa JIabopaTOpHbBIX
paboT OCYIIECTBISETCS MHIUBUTYAJIBHO.
OneHunBaeTcs MPaBUIbLHOCTH BBIBOJOB U
OTBETHI HA BOITPOCHI (TPH BOIIPOCA).
OO0t 6an1 Npu OLEHKE CKIIaAbIBACTCS
13 CIEAYIOIIMX ITOKa3arenen

- BBIBOJIBI IOTUYHBI 1 0OOCHOBAHHI - 1
Oan

- IpaBUJIBHBIN OTBET Ha OMH BOMpPOC -1
OaJn

3a4CT

Texymmi
KOHTPOJIb

Omnpoc 1o xene3o-
YIIEPOIUCTHIM
CIIaBaM

Onpoc ocyliecTBIsSIETCS] UHAUBUAYAIbHO.
OueHunBaeTcs MpaBUILHOCTh OTBETOB Ha
BONPOCHL. 3a/at0Tcs 4 Bopoca 13
nepeunsi, umeronierocst B PIT/1.
Vcnionb3yeTcs mokas3aresb: MPaBUIbHbIHI
otBeT Ha 1 Bompoc - 1 Gamn

3a4CT

10

Texymmii
KOHTPOJIb

3amura
naboparopHoOH
paboTHI 10 4 pasznery

3ammra mabopatopHoit paboTs! "BrusHue
CKOPOCTH OXJIXKJAECHUE Ha CTPYKTYpY U
CBOMCTBA CTaju'" OCyIIECTBISAETCS
UHAUBHUIyaIbHO. OlleHUBaeTCs
IIPaBHUJIBHOCTH BBIBOJA U OTBCTHI HA
BOIIPOCHI. 3aJJal0TCsl TP BOMpPOCA.
OO6mwmit 6anI mpu OIEHKE CKIIAIbIBACTCS
U3 CIIEAYIOIINX MTOKa3aTese:

- BBIBOJABI JIOTUYHBI 1 000CHOBaHHI - 1
OaJin

3a4CT




- IPaBWIbHBIA OTBET Ha OAUH BOIMPOC - |
Oan
3ammura mabopatopHoit padoTs! "OTHmycK
cTanu" OCyIIeCTBISAETCA UHIUBUIyaIbHO.
OrnieHnBaeTCs MPaBUIHBHOCTH BBIBOJA U
OTBETHI HAa BOIIPOCHL. 3a/1al0TCS TPU
Texymuii 3amura § BOMpOCa.
| 2 KOHTPOJT nabopaTropHOi 1 4 |O06muii 62y Mpy OLIEHKE CKIAABIBAETCS [3a4eT
paboThI 1O 4 pazaeny W3 CIEAYIOIUX MTOKa3aTeNe:
- BBIBOJIBI IOTUYHBI 1 0OOCHOBAHHI - |
Oan
- IPaBWIbHBIA OTBET Ha OAUH BOMpPOC - |
Oan
CTyaeHT MTUCbMEHHO OTBEUYaeT Ha
BOIIPOCHI, IPUBEACHHBIE B KOHTPOJIBHOMN
Tpome- kapTouke. Kaprouka Bkiitoyaet 9
1 2 | xvrouna Jaue _| ¢ [pompocos. [IpomomkuTepHOCTh Onpoca -
yTOYHAS YeT 3a4yeT
aTTeCTALHS 30 MunyT . 3amaHue OHGHI/IBaeTCSIv
cienyromuM o0pa3zom: 3a KaxIbli
[IPaBUJIBHBIN OTBET ITpUCBanBaercs 1
Oan.
6.2. IIpouenypa npoBeneHusi, KpUTEPHU OLIEHNBAHUS
Bu
npOMemyiquoﬁ IIpouenypa nposeneHus Kpurepin
arTecTaluu OUCHHBAHA
[Ipu onieHMBaHUY PE3yIBTATOB MEPOIIPHUATUS UCTIONH3YETCS
0aITbHO-PETUHTOBAsI CUCTEMA OIICHUBAHHUSI PE3YIBTaTOB YUEOHOM
JIeSTENbHOCTU 00ydaromuxcst (yTBepKAeHa MPUKa30M PEKTopa OT
24.05.2019 1. Ne 179 u Ne 25-13/09 ot 10.03.2022). Peiitunr
oOyyaromierocs o AUCUUIUIMHE ONpeeiseTcs Mo pe3yabrataM (B cOOTBETCTBUM €
3a4yeT TeKyIIero KoHTpos. [Ipu HaIu4Yum y cTyeHTa MPOXOAHbIX Oayos|m. 2.5, 2.6
o kaxaoMy KPM, ucxons u3 peittuara 60% , cryaent nomy4daet |[lonoxenust
3a4eT 0e3 AOMOTHUTENBHOTO cobecenoBanus. CTyIeHT BIpaBe
MIPUATH Ha 3a4€T IS YITYUIICHUS] CBOETO PEUTUHTA U TIOJTyYUTh
otieHky o opmyne Rd = 0,6Rtex + 0,4Rma + Rb. ¢ yuetom
TEKYIIIEro KOHTPOJIS ¥ 0aJsIOB 32 IPOMEKYTOUHOE UCTIbITAHUE.
6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMITETEHIINH €3yJbTaThl 00yUeHus TLREBIFRIo 2
3HAEeT: OCHOBHBIE CBOMCTBA COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepPHAJIOB, UX KJIACCU(DUKAIINIO U MAPKUPOBKY, METOIBI
OIIK-5 ONpeIeTICHUSI UX MEXaHUYECKUX XapaKTEPUCTUK, OCHOBHBIE HHHHHAH A +
MCTOYHUKHN HHPOPMAIIUU O PU3HUECKUX M MEXaHUYECKUX
CBOMCTBAaX KOHCTPYKIIMOHHBIX MaT€pHaioB
YMeeT: paboTaTh ¢ TEXHHUUYECKOM TUTepaTypol U BRIOMPATh
OITK-5 HauOoJee MOAXOAAIINE MaTeprabl, CIOCOObI U PEKUMBI L B e
YIPOUHSIONIEH 00paOOTKH [Tl IeTajlel pa3TuuHbIX HHKEHEPHBIX
KOHCTPYKIIMI
OITK-5 MMeeT mpakTUYEeCKH OTBIT: 1000pa HAMIYUIINX MaTepHaIoB s 1 I Y T

KOHCTp}/'KI_[I/Iﬁ 110 UX HASHAYCHHIO U YCIIOBUAM JKCILTYaTalluK




OIIK-7

3HaeT: KJIACCU(PHUKAIINIO COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepuasioB, UX CBOICTBa U 001acTh MPUMEHEHUS

OIIK-7

'YMeeT: BRIOUpaTh Hanboiee MoAXOIAIINE MaTepHUalbl, CIIOCOOBI U
PEKHUMBI YIIPOUHSIIOIICH 00pabOoTKU AJis AeTaliell HHXEHEPHBIX H+- + |
KOHCTPYKIIMI

OIIK-7

MeeT mpakTU4eCKUI OMBIT: UCCIAEAOBAHUN U UCTIBITAHUNA CBOMCTB
MaTepuaioB

+ |

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOAMYeCKOe M HH(POPMAIHOHHOE 00ecieyeHne TUCIUIINHBI

IleuaTnasi y‘lEﬁHO-MeTOIll/IquKaSI AOKYMCHTAIlUA

a) ocH

OBHas Tumepamypa.

1. Jlaxtusn, FO. M. MarepuanoBeaenue Y4eOHUK IJig BTY30B. - 3-€ U3].,
nepepab. u non. - M.: Mammnoctpoenue, 1990. - 528 c. ui.

2. Comuues, O. I1. MarepuanoBeaenue Yue0. A1t By30B 110 METaJUTYPT.,
MalIMHOCTPOUT. U ob1meTexH. crenuanbHocTsM 0. I1. Connues, E. U. [Ipsaxun. - 3-
e u3.. nepepad. u gom. - CI16.: Xumuznar, 2004. - 734, [1] c. u.

3. Marepuanosenenue Yue6. s Bry3oB b. H. Apzamacos, U. 1.
Cunopus, I. @. Koconanos I. ®@. u ap.; [lox obmr. pen. b. H. Ap3amacosa. - 2-¢
U3J., ucp. u gom. - M.: Mammnoctpoenue, 1986. - 383 c. ui.

0) OononHumenvbHas Iumepamypa:

1. Tennep, FO. A. Marepuanosenenue Yueb. nocodue js By30B [loa
pen. A. I'. Paxmragra. - 6-e usg., nepepad. u gom. - M.: Metamnyprus, 1989. - 456
C. UL

2. Tynses, A. I1. UactpymenTanbabie cranu Crpas. A. 1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3J., epepad. u aoi. - M.: MamHocTpoeHue,
1975. - 272 c. un.

3. XKypasnes, B. H. MamunoctpoutenbsHbie ctanu Texct CpaBouHUK B.
H. XKypasnes, O. 1. Hukonaega. - 4-¢ uza., nepepad. u jgom. - M.:
Mamnoctpoenune, 1992. - 480 c. uin.

4. Kapesa, H. T. LlBetnbie meTasuinl u criaBel Tekct yue6. mocodue H. T.
Kapesa ; IOx.-Ypan. roc. yu-1, Kad. ®u3. meramioseaenne u puznka TBEpAOTO
tena ; OYpl'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. un.

8) omeyecmeenHbvle U 3apydedicHble HCYPHATILL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:

1. MerannoBeaeHue u TepMuuecKas 00paboTka METaIOB
2. MamuHOoCTpOeHUE

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.

U3 HUux

1. Marepuanosenenue: yueonoe nocooue/ X.M.U6parumos,
B.M.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

: yuebHO-Memoouueckoe obecneuenue camocmoamenbHol pabomol cmyoeHma:
1. MarepuanoBenenue: yueonoe nmocoore/ X.M.MbOparumos,
B.N.®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HanmenoBanue
No Bux peeypeas | bubnmorpaduyeckoe onrcanue
JUTEPATypsl | DIIEKTPOHHOMN
dbopme
OCHOBHAS DnexTpoHHBIA |[MarepuanoBeaeHue: yueoHoe nocooue /M.A.CmupaoB, K.}O.Okwuiies,
1 TenaTYDA KaTaJjor X.M.U6parumos, 10.J1.Kopsrun: 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 ]
JlomonHuTENbHAS MaTepuabl : y4ed. mocobue JIsi MaIIUHOCTP. ¥ METAJLUTYPr.
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 mocobue K 1abopaTopHbIM paboTam
DNEeKTPOHHBIN
JlonomHUTENBHAS /.B.Jlanuna, B.JI. Unsuyes, A.C.Co3bikuna.— Yenssounck: U3n-Bo
3 KaTaJjor
ureparypa OVo['Y OYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)
3. ®I'AOY BO "IOYpI'Y (HIVY)"-ITopran "Dnexrponnsiit OYpl'Y"

(https://edu.susu.ru)(6eccpodno)

[Tepedyens ncnoap3yeMbIX NpodeccuoHanbHBIX 0a3 JTaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUIIINHBI

Bun 3aparui

No
ayjl.

OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,
IIpelyCTaHOBJIEHHOE IPOrpaMMHOE 0OecTieueHe, UCIIONb3YeMOe I Pa3InuHbIX

BHUJOB 3aHSTUU

JlaboparopHsie
3aHATHUSA

230a
(1)

YyeOHast 1abopaTopusi MaTepHalOBEICHUS, OCHAIIEHHAS: — TIeYaMU JIJIsl HarpeBa
00pasnoB; — TBepaomepamu bpunemis u PokBena; — pydyHbIMU TPOKATHBIMU
cTaHaMH; — MeTayuiorpadguueckumu MuKpockonamu. 2. [lnakarer u honuun
(KomoTpaHCIapaHThI) IO OCHOBHBIM pasnenaM Kypca. 3. Komnekuus
MakpouUIu(oB U U3TOMOB. 4. Moienu KpUCTATUTHYECKUX PEIIETOK METAIIOB. 5.
PasnaTounslii Mmarepuan no teme «CiuiaBbl kene30—ymiepon». 6. Metoauueckue
mocoOus k 1abopatopHbiM pabotam. 7. KoHTponbHbIE 3a1aHNs IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.

Jlexuun

AyaAUTOPHA, OCHAILICHHAA MYJ'II)TI/IMCI[I/II\/'IHI)IM IMPOCKTOPOM




