FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:
PykoBonuTenbs HanpaBieHUs

i j
%% SrexTpo

1oVpry

TI3I, xp

[Komy seian: Iysees B. 1L
Momssosarens: guzeevvi
12.09.2024

B. U. I'yzees

PABOYAS ITPOI'PAMMA

aucuunauHbl 1.0.18 KoHcTpyKIIMOHHOE MaTepraloBeICHUE

s Hanpasienus 15.03.05 KoHCTpyKTOpCKO-TEXHOJIOTMYECKOe 00ecrieueHre
MAaIIMHOCTPOUTENBHBIX TPOU3BOJCTB

ypoBeHb bakanaBpuar

¢popma o0yueHust ouHas

kadeapa-pazpadorunk MartepuanoBeeHe U PU3NKO-XUMHUS MaTepUasoB

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 15.03.05 KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 00eCIIeueHNe
MaIIMHOCTPOUTEIHHBIX TTPOU3BOJICTB, YTBEPKAEHHBIM MPHUKa3oM MUHOOpHAYKH OT
17.08.2020 Ne 1044

TIDI1, xparTes B chetene
mooGopora

;:;;JEHMS{ O BJIAJIEJIBLIE 1311 I[ . A . BI/IHHI/IK

i /1. A
ikda

e
3aB.kadeapoii pa3paboTImnKa, L '!

JI.XUM.H., JOII.

=z

1.09.2024

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

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: — O0nacTh NPUMEHEHUs pa3INYHbIX
COBPEMEHHBIX MaTepuasioB AJis1 U3TOTOBJICHUS
NPOIYKIMH, UX COCTaB, CTPYKTYpY, CBOMCTBA,
croco0b1 00padoTkm; — PU3NIECKYIO CYITHOCTh
SIBJICHUH, TPOUCXOASIINX B MaTepUaiax B yCIOBHIX
MIPOU3BO/ICTBA U SKCILTyaTalluU U3AETUN U3 HUX O
BO3/I€HICTBHEM BHEIIHUX (PaKTOPOB (Harpes,
OXJIXKICHMSI, JABJICHUS U T. [1.); - BiausHue
BHEIIHUX (PaKTOPOB Ha CTPYKTYpPHI M CBOMCTBA
COBPEMEHHBIX METAININYECKUX U HEMETANTNYECKUX
MaTepuasoB;

YMmeeT: — BoiOupaTh Marepuabl, OLICHUBATh U
POTHO3MPOBATH MMOBEICHUE MAaTEPHAIOB U IPUYHUH
OTKa30B NMPOAYKIIMH 10T BO3AEUCTBUEM Ha HUX
Pa3JINYHBIX KCILTYaTAllMOHHBIX (aKTOPOB; -
HasznauaTs COOTBETCTBYIOINIYIO 00OpaOOTKY st
MOJTY4YEHUs 33JaHHBIX CTPYKTYP U CBOWCTB
MAaIIMHOCTPOUTENbHBIX U3IEIHI;

HmeeT mpakTuyeckuii onbIT: — Beibopa
KOHCTPYKIIMOHHBIX MaTepHaioB JJIsl U3TOTOBJICHUS
MAaIlIMHOCTPOUTENBHBIX U3JIENIUH € 3aJaHHBIM
YPOBHEM MEXaHUYECKUX U IKCIUTyaTallMOHHBIX
CBOMCTB;

OIIK-9 CnocoGeH yuacTBOBaTh B pa3padOTKe
IMPOCKTOB I/I3IICJIHI>’I MalIMHOCTPOCHUA

[TIK-3 CniocobGeH mpuHUMaTh y4acTue B pa3paboTke [3HaeT: - MarepuaaoBeicHHEe B 00beMe
MIPOEKTOB CPEJICTB TEXHOJOTUYECKOTO OCHAIICHHS [BBIOIHIEMOM pabOoThI;




MalIMHOCTPOUTCIIbHBIX MPOU3BOACTB C YYCTOM
TEXHOJIOTMYECKHUX, KOHCTPYKTOPCKHUX,
SKCITyaTallUOHHBIX, 9CTCTUUCCKUX, JKOHOMHUYCCKUX
U YIIpaBJIICHYECKHUX MapaMeTPOB, B TOM YHCIIE C
UCTIOJIb30BaHHEM COBPEMEHHBIX HH()OPMAIIHOHHBIX
TEXHOJIOTUH, aITOPUTMOB U IIPOTpaMM BeIOOpa U
pacyeToB MapaMeTpPOB, a TAKKE yU4aCTBOBATH B
MEepOIPUITHIX 10 AP(HEKTUBHOMY HCIIOIH30BAHUIO
MarepHuasoB, 000pyI0BaHUs, HHCTPYMEHTOB,
TEXHOJIOTUYECKON OCHACTKH

3. Mecro qnucuuninnbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUINH,
BUJIOB paboT y4eOHOro MiaHa

[Tepeuenpb nocnenyrOMMX TUCIUILIINH,

BUJIOB paboT

1.0.13 ConpoTuBiieHHE MaTEPUATIOB,

Her [Ipon3BoACTBEHHAS MTPAKTHKA (TEXHOIOTHYECKas,

MPOEKTHO-TEXHOJIOTHYECKas) (6 ceMecTp)

TpC6OBaHI/I5[ K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU IIaHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:
Her

4. O0béM 1 BUABI y4eOHOI1 padoThI

OO6m1ast TpyA0€eMKOCTh TUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI

Pacnpenenenune
Bcero 110 CEMECTpaM B yacax
Bun yueGHOM paboTh
4acoB Homep cemectpa
2
O6mmas Tpy10EMKOCTh AUCIIUTUTMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexruu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
ayauTopHbIxX 3aHaTuil (I13)
Jlabopartopusbie padotsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 53,75 53,75
IlonroroBka k 3a4eTy 9,75 9.75
Pecdepar no pazgeny "Hemerannnueckue marepuaibl” 9 9
N3yueHnue mporeccoB KpUCTaIn3aluM Kele3o- 3 3
YIJIEPOAMCTHIX CIUIABOB 3a/1aHHOTO COCTaBa
Pedepar no pazneny "l{BeTHbIEe METANIIBI U CIJIABBI" 9 9
Pedepar "KoHCTpYKITMOHHBIE CTAJIH U CIUIABBI" 10 10
N3yuenre MapKUpPOBOK CTaJIel, YyTYHOB, IIBETHBIX METAJIOB 2 2
U CIIJIaBOB
KoHCynbranuy 1 poMeKyToYHasl aTTeCTalus 6,25 6,25




|B1/m KOHTPOJIA (3aueT, nud.3a4eT, SK3aMeH) - 3a4eT

5. Conep:kan

He TUCIUILIINHBI

O0BeM ayTUTOPHBIX 3aHATUN O BUIaM B
pajzgena HanmeHnoBanue pa3aenoB IUCHUIUIMHbI Jqacax
Bcero JI 113 JIP
1  |ATOMHO-KpPUCTAJTINYECKOE CTPOEHUE METAIIJIOB 3 1 0 2
) Jledopmanusi, pa3zpylieHue U MEXaHMYeCKue CBOMCTBa 7 3 0 4
METaJJIOB

3 |®a30Bble IPEBpALICHHS U CTPOCHUE CILUIaBOB 3 3 0 0

4 |CrnaBbl Kele30—yTiIepot 7 3 0 4

5  [Teopus Tepmuueckoil 00pabOTKU CTAITN 6 6 0 0

6  [Texnonorus TepmMudeckoil 00pabOTKU CTaIN 8 4 0 4

7 (IloBEpXHOCTHOE YIIPOUYHEHUE CTAIIN 2 2 0 0

8 |[ChmemmannHBIE cTann 6 4 0 2

9  |lIBeTHBIE METAIIJIBI U CILIABBI 4 4 0 0

10 |Hemeraminueckue MaTepHaibl 2 2 0 0

5.1. Jlekuum
Ne Ne Kox-
HanmeHoBaHMe MM KpaTKOe COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
neKuujpasaena
4acoB
Tunbl cBsI3U B TBEPABIX Tenax. [IoHATHSA 0 KPUCTAIUIMYECKON PEIIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAJIJIOB.

1 1 |fIBnenue nmonmumopduzmMa. AHH30TPONHS CBOMCTB KpUCTALIOB./{ehekTh 1
KPUCTAJUINYECKOTO CTPOSHHSI METaJIJIOB (J1.K.C.). BinusHue 1.x.c. Ha cBOMCcTBa
METaJJIOB.

Yopyras nedopmarys. Mexanu3M mIacTUYeCKoi 1edopmMaliy B MOHO- U

1 5 [MOMMKPHCTANTHYECKNX Tenax. Bnusinue nnactudeckoit negopmanuu Ha 1
CTPYKTYPY U CBOMCTBA METAJIIIOB. SIBiIeHUe HAKIIENA. XPYIIKOE U BA3KOE
paspymenue. SBnenue xmagHomomroctu. Cxema Nodde.

VcnibiTaHus Ha pacTshKeHHE. XapaKTEPUCTHKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’KECTKOCTb, MPOYHOCTH, MJIACTUYHOCTh, TBEPOCTD, YapHas BI3KOCTH,

) 5  [BHOCTHBOCTS, M3HOCOCTOMKOCTb U Jp.) U METOJbI UX onpenenenus. [Iponeccsl, )
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO MeTaJlIa: BO3BpAT U
pekpucTtaimzanus. X BnusHue Ha cBoiicTBA. PAKTOPHI, ONPEICTIIONIUNE Pa3Mep
PEKPUCTAJIIIN30BAHHOIO 3epHa. XOJIOIHAs U Topsiyas IlacTHueckas aedopmarus.
[TonsATHA crtaBa, KOMIOHEHTAa, Ga3bl. CiocoObl BbIpaXKEHUsI KOHLIEHTpalun

3 3 |cmaBoB. Tunsl a3 B METAUIMYECKHUX CIUIaBaX: TBEPABIE paCTBOPHI (3aMEIICHUS U | 2
BHE/IPEHHUS1), XUMUYECKUE COSIMHEHMS, IPOMEXKYTOUHbIE (ha3bl.

(OCHOBHBIE THUITBI AUATPAMM COCTOSIHUSI IBOMHBIX cucTeM. OnpeeeHne coctaBa u

4 3 |kommuectBa (a3 mo auarpamMme cocTosiHusl. CBS3b CBOMCTB CIJIaBa C IUAarpaMMOi 1
COCTOSIHUSL.

Kparkas xapakTepucTika ¢a3 B CIUIaBax jkejesa ¢ yrepoaom. luarpamma

4 4 |cocTosiHUA Kene30—IUeMEHTUT. POPMUPOBAHUE CTPYKTYPBI CIUIABOB IIPH 1
MEIJIEHHOM OXJIXKICHHH.

CTpYyKTypHBIE COCTABISIOLINE U CBOICTBA YITIEPOJUCTBIX CTallel 1 OesbIX

5 4 [1yryHOB. OO0mas xapakrepucTrka cranei. [locTosHHbIE TPUMECH U UX BIUSHHUE Ha ’
cBoiicTBa crazneil. luarpamma cTabuiIbHOTO paBHOBeCHUs Kene30—Tpaput. Cepbie
YyTI'yHBI, UX KJIacCU(pHKanus no ¢popme rpaduTHBIX BKIIOUYEHUH U CTPYKTYpe




MeTaNIn4eCKOoW 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN M KOBKUH UYT'YH.

[TonsiTe o Tepmuyeckoii oopadorke. Kimaccudukanms BU0B TepMUUECKON
00pabotku. Kputnieckne TOUku cTanu. XUMHUIECKUE FIEMEHTHI, BXOISIINE B
cocrtaB ctaneil. Knaccuduxanus nerupyroniux snementos. OOpa3oBanue
ayCTeHHTa Ipu Harpese. Poct 3epHa aycrennTa. BimsiHue pa3smepa 3epHa Ha
CBOICTBA CTaJI; IEPETPEB U NEPEKOL.

Pacnian aycreHura npu oxjiaxJaeHud. JluarpaMma U30TepMUYECKUX MTPEBPAICHUI
MepPeoXTAKIEHHOTO aycTeHuTa. [lepnuTHoe, MapTeHCUTHOE U OCHTHUTHOE
MpeBpalIeHUs ayCTEHUTA. BIusHUE JEerupyonux 3JEMEHTOB Ha PEBPAILICHUS
aycreHuta. [IpeBpareHust aycTeHruTa pu HEMPEPHIBHOM oxJiakaeHnu. CBoWcTBa
MPOAYKTOB pacrajia ayCTEHUTA.

[IpeBpatieHust pu OTITycKe 3aKaJ€HHOM cTanu. BnusHue nerupyromumx 31eMeHTOB
Ha MPOIIECCHI OTIyCKa. MI3MeHeHe CBOMCTB cTayid IpH oTIycke. OTIycKHas
XPYTKOCTb.

Omxur [ pona. Bunsr omxura I poga (muddy3noHHBIN, peKpUCTATTU3AIMOHHBIN,
s cHsATUs HanpsbkeHuil ). Omxur 11 poga. Buast oxura Il poxa (monHbii,
HEMOJIHBINA, HOpMau3alus, cHepouIu3upyOIuil U T.1.).

10

3akanka ctainu. Beioop Temmneparypsl OXJTaKICHHUS H OXJIAXIAIOIIEH Cpe bl IS
3aKaJKHU. 3aKaTMBaeMOCTb U MPOKATHBAEMOCTD; (DAKTOPHI, BIUSIONIUE HA HUX.
BrHyTpeHnHue HanmpsHKeHMs, BO3HUKAOMIHE MpH 3aKaike. CrocoOsbl

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

11

Xumuko-repmuueckas 0opadotka (XTO) cranu. llemenranus. Mexanuzm
00pa3oBaHMsI IEMEHTOBAHHOTI'O CJIOS U €ro CBOMCTBA. . Tepmuueckast 00paboTka
[0CJIE IEMEHTALIMH U CBOMCTBA IEMEHTUPOBAHHBIX JIeTaleil. A30TUPOBAaHUE.
HutpouemenTanus u unanuposanue. Ipyrue Bunsl XTO cranu. [loBepxHOocTHas
3aKaJIKa.

12

Knaccudukanus cranei mo XUuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYE€HHUIO.
MapxkupoBka craneit. Konctpykiuonnsie ctaau. OCHOBHbIE TpeOOBaHUS,
MpEeAbABIAEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTpOUTEIbHBIE CTAIIH.
ApmarypHsble ctan. CTanu A X0J0JHOW MITAMIIOBKH. YIIy4IlIaeMble CTaJIH.
Cramu giist XTO. [pyxkunnslie ctanu. [logmmunHaukoBbie cTanu. MapTeHCUTHO-
cTaperomye ctani. KoHCTpYKIMOHHBIE CTaIM CIIEHUAIbHOIO Ha3HAYEHUSI.

13

Crayii BBICOKOM U3HOCOCTOUKOCTU. CTanu Juisi KpUOTE€HHBIX TeMriepatyp. Ctaau
MOBBIIICHHON 00pabaThiBaeMOCTH pe3anueM. Koppo3noHHOCTOWKHUE CTaJIH.
JKapocTtolikue ctanu u ciuiaBbl. THCTpyMeHTalIbHBIE CTalu. TBEepAbIC CIIIaBhI.

14

Tepmudeckas 00pabOTKa IBETHBIX CIUIABOB. 3aKallka Ha MEPECHICHHBIN TBEPABIT
pacTBOp U ctapenue. Amtomuuuid. CritaBsl Ha OCHOBE anmroMuHusA. Kiaccudukanus
U TepMUYecKasi 00paboTKa amlOMUHUEBBIX CIUIaBOB. Jlepopmupyembie
AJIIOMUHHEBBIE CILJIABHI, HE YIIPOYHSEMBIE U YIIPOUHSAEMbIE TEPMUYECKOU
00paboTkoi. JIuTeitHbIe CIUIaBhI.

15

Mens. CritaBel Ha OCHOBE Meau. JIaTyHH, UX CBOMCTBA, MapKUPOBKA U
npumeHeHre. OJI0BSIHUCTBIC, aTFOMUHUEBBIC, MAPTAHIIOBUCTHIC, CBUHIIOBBIE U
OepuiueBbie OPOH3BI: COCTaB, CBOICTBA, MAPKUPOBKA U 00IaCTH IPUMEHEHHUSI.
MenHoHukeneBsle caBbl. TuTan u ero ceoictsa. KOHCTpyKIIMOHHBIE U
YKapOIPOYHBIE CIIIaBbl TUTaHA. TepMudeckas 00paboT-ka TUTaHa U €TO CIUIaBOB.
AHTU(QPUKITMOHHBIE CIJIABBI HA OJIOBTHUCTOM, CBUHIIOBOMU, ITMHKOBOU U
QJIIOMHUHHE-BOM OCHOBE.

16
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Hemerannndeckne MaTcpualibl

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpensl




5.3. JIaboparopHbie padoThI

No Ne
3aHATUsA[pa3iena

HaumeHnoBaHnue unm KpaTkoe cofepkKaHue J1adopaTopHOil paboThI

Koi-Bo
4acoB

1 1

MaKpo- u MI/IKpOCprKTypHHﬁ MCETOAbI aHaJIn3a MCTAJIJIOB U CIIJIAaBOB

[ImacTuueckas I[e(bopMauI/m METAaJIJI0B U €€ BIHMSIHUE Ha MEXaHWYeCKHE CBOMCTBA

PexprcTayin3alluOHHBIA OTKUT.

AHaIU3 IUarpaMMbl COCTOSHUH 5KeJI€30-yTIepo

@Da30BbIe NIPEBPALLCHNS U CTPYKTYpa YINIEPOAUCTHIX CTAIIEH U YyTYHOB

BisiHue CKOPOCTH OXJIAKIEHUS Ha CTPYKTYPY U CBOMCTBA YIJIEPOAUCTOMN CTaJIH.

OTtmyck cranu

(ol BN No Wl RV, i INSNE RUS B [ \O)
el Ko N Ko N IR (RSN Il \O ) § \S)

MapKkupOBKa CTaJIEH, IBETHBIX METAJUIOB U CIUIABOB

NN NN

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

ITogsun CPC

Crnucoxk nureparypsl (C yKkazaHUEM
paszenos, IiaB, CTPaHULl) / CChIIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

[lonroroBka K 3a4ery

JIr0001 MCTOYHUK M3 CIIMCKA OCHOBHOI
I TEPaATyPhI

9,75

Pedepar o pazneny "Hemerammnueckue
Marepuaib”

1. Jlaxtun, FO. M. MarepuanoBeneHue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3., nepepad. u
no1. - M.: MammnocTpoenue, 1990. - 528 c.
wi. yactsb I, ctp. 434-520 unu 2. ConHues,
1O. I1. MarepuanoBezenue Yueb. s By30B
[0 METaJULypr., MAILIMHOCTPOUT. U
oOmerexH. crenuansHocTsaM FO. I1.
Connnes, E. U. [Ipsaxun. - 3-¢ u3..
nepepad. u gomn. - CII6.: Xumuzaar, 2004. -
734, [1] c. nn., paznen VIII u IX cTp.582-
664

M3yueHue nmpoieccoB KpUCTaUIM3alun
YKeJ1e30-yIIIEPOAUCTHIX CIUIaBOB 33JJaHHOTO
coCTaBa

MartepuaoBeaeHue: yaeOHoe mocodne K
nmaboparopusiM padortam /M.B.Jlanuna,
B.JI.nbuues, A.C.Co3biknHa.— Uens10MHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Crp.27-46 win
10001 UCTOYHUK M3 CIIMCKA OCHOBHOM
TUTEpaTyphI

Pedepar o pazneny "llBeTHBIC MEeTAIITBI U
CIJiaBbl"

1.JTaxtun, 0. M. MarepuaioBenenue
Y4eOHHK 111 BTY30B. - 3-€ U3, mepepad. 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., MAIIMHOCTPOUT. U
oOmerexH. creruansHocTsM FO. I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepad. u gom. - CI16.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538

Pedepar "KoHCTpyKIIMOHHBIE CTAIH U
CruIaBbl"

1. JlaxTun, FO. M. MarepuanoBenenue
Y4eOHUK [Tl BTY30B. - 3-€ u311., nepepad. u
nor. - M.: Mammnoctpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 unm 2.

Connnes, 1O. I1. MatepuanoBenenue Yueo.
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TSI By30B 110 METAJUTYPT., MAIIMHOCTPOUT. H
oOmerexH. cuenuanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CII6.:

M3yueHne MapKUpOBOK CTasIei, YyT'yHOB,
[BETHBIX METAJUIOB U CILJIABOB

MarepuanoBeieHre: yaeoHoe mocooue x
maboparopHbIM pabotam /M.B.Jlanuna,
B.JI.UnpnueB, A.C.Co3bikuHa.— UeasOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Crp.46-54 u
73-78

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOGHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB

y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

HazBanue
KOHTPOJIBHOTO
MEpONPUATHS

No
KM

Ce-
MecCTp

Bun
KOHTPOJISI

Bec

Makc.
Ooan

[Mopsimox HauKCIeHNsT OATUIOB

Yuu-
THIBA

ercs
B [TA

Texymmi
KOHTPOJIb

Pedepart mo nBeTHHIM
MeTajulaM U CIljlaBaM

0,3

Pedepar oneHMBaeTCs ClieayOnUuM
obOpazom: 4 6aia - 3a IyOOKO
packpeITyio TeMy. Mcrnonb30BaHO
T0CTaTOYHOE KOJTMUYECTBO JIUTEPATYPHI 110
MPeIOKEHHON TeMe. 3 Oaa - Teme
pedepaThl pacKpbITa, HO UCTIOIB30BAHO
HEJI0OCTATOYHOE KOJUYECTBO
JTUTEPaTyPHBIX UCTOYHUKOB. 2 Oaja -
TeMa pedepara packpbita (parMeHTapHO,
nmoBepXHOCTHO. () 6auioB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKHU.

3a4CT

Pedepar o
HEMEeTaJTHYECKIM
Marepuagam

Texymmi
KOHTPOJIb

0,3

Pedepar orieHMBaeTCs CIeyOIUM
obpazom: 4 Garna - 3a IyOOKO
packpeITyto TeMy. Mcnonb30BaHO
T0CTaTOYHOE KOJTMUYECTBO JIUTEPATYPHI T10
MpeIOKEHHOM TeMe. 3 Oaia - Teme
pedepaTsl pacKpbITa, HO UCTIOIB30BaHO
HEJI0OCTaTOYHOE KOJUYECTBO
JTUTEPaTyPHBIX UCTOYHUKOB. 2 Oaja -
TeMa pedepara packpbita parMeHTapHoO,
nmoBepXxHOCTHO. () 6auioB - pedepar He
MPEICTABJICH I TPOBEPKHU.

3a4YCT]

Pedepar no
KOHCTPYKITHOHHBIM
CTAIISIM

Texymmii
KOHTPOJIb

Pedepat orieHnBaeTCs crneayonmm
obOpazom: 4 Gaina - 3a IyOOKO
packpeITyro Temy. Mcmonb3oBano
TOCTaTOYHOE KOJMICCTBO JTUTEPATYPHI IO
MpeIOKEHHOM TeMe. 3 Oaina - Teme
pedepaTsl pacKpbITa, HO UCTIOIB30BAHO
HEIOCTATOYHOE KOJTHYECTBO

JIMTEepaTypHbIX HCTOYHHUKOB. 2 OaJa -

3a4CT




TeMa pedepara packpbiTa (parMeHTapHoO,
nmoBepXHOCTHO. () 6auioB - pedepar He
[PEACTABIECH IJIs IPOBEPKHU.

Texymuit
KOHTPOJIb

Komnokxsuym 1o
IUIACTHYECKOM
nedopMaruu u
PEKPUCTAITU3AINH

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

3a4CT

Texymui
KOHTPOJIb

KomnokBuym 1o
KEIIe30yIIIEPOIUCTBIM
CIUIaBaM

Kon1okBHyMBI IPOBOASITCS HA
TabopaTOpHBIX paboTax Mocie u3ydeHus
COOTBETCTBYIOIIETO pa3fiena Kypca.
Kasx1b1#1 KOJUTOKBUYM COACPIKHUT 10 8
BompocoB [Ipu olieHKe UCTIONIB3yeTCs
CIEeAyromas MKana: 3a Kax bl
MpaBHIBHBIN OTBET 1 Gas.

3a4CT

Texymmii
KOHTPOJIb

KomnnokBuym o
TEPMHUUYECKOMN
00paboTke

KomokBryMbI TPOBOJATCS HA
TabopaTOpPHBIX paboTax MoCie U3yYeHus
COOTBETCTBYIOIIETO pa3fiena Kypca.
Kax1p1ii KOJUIOKBUYM COAEPKUT 110 8
BonpocoB [Ipu olileHKe NCTONIB3yeTCs
CIEAYroIas MIKaa: 3a KaX bl
MpaBUJILHBIA OTBET 1 Oas.

3a4CT

Texymmii
KOHTPOJIb

[TnceMeHHbI Orpoc

13

CTyneHT noay4yaeT KapTOoUKy B
COOTBETCTBUH C KOTOPOI HEOOXOAUMO
pacmudpoBarh 12 Mapok craneit u
YYTYHOB U 110 IPUBEJICHHOMY
XMMHUYECKOMY COCTaBy U OIHY CTallb
3amndpoBatrk. [Ipo1omKUTETEHOCTD
onpoca - 30 MuHYT . 3aaHNE
OLIEHUBAETCA CIEAYIONMM o0pa3om: 3a
Ka)X1yI0 ITPABUJIBHO BBHIITOJHEHHYIO
paciupoBKy WIH 3aIIH(PPOBKY MapKu
cIIaBa mpuicBamBaeTcs 1 Gai.

3a4CT

Texymmii
KOHTPOJIb

3amura
1abopaTOpHBIX paboT
o 1 pazgeny

JlaGopaTtopusie pabots! "[lnacTuueckas
nedopmarus metaos" u "
PexpucraiyinzallMOHHBIA OTKHUT"
B3aUMOCBS3aHbI U 3aIUIIAIOTCS
OJTHOBpEMEHHO. 3aluTa J1abopaTOpHbIX
paboT OCYIIECTBISACTCS WHANBUAYAIBHO.
OrieHnBaeTCs MPABUIILHOCTH BBIBOJIOB U
OTBETHI HAa BOIIPOCHI (TPH BOIIPOCA).
OO6mwmit 6amt mpu OIEHKE CKIIAIbIBACTCS
U3 CIEAYIOIIMX MoKa3arenen

- BBIBOJIBI IOTUYHBI K1 0OOCHOBAHHI - |
Oan

- IPaBWJIBHBIA OTBET Ha OAWH BOMpPOC -1
Oan

3a4CT

Texymumii
KOHTPOJIb

Omnpoc no xene3o-
YIIEPOANUCTHIM
CIUIaBaM

Ornpoc oCylIeCTBISAETCS UHIUBUAYATbHO.
OrnieHnBaeTCs MPaBUILHOCTH OTBETOB Ha
BONIPOCHI. 3a/1at0TCs 4 BOIIpoca U3
nepeuns, nMeromerocs B PI1I.
cnonb3yeTcs mokasaresib: IPpaBUIbHBIN

oTBeT Ha 1 Bompoc - 1 Gamn

3a4YCT]




3amuTa 1aboparopHoit paboTsl "BrusHue
CKOPOCTH OXJIAXAECHUE Ha CTPYKTYpy U
CBOMCTBA CTaIN" OCYLIECTBIISIETCS
UHIMBUAYaIbHO. OlleHUBaeTCs
NpaBUIBHOCTH BHIBOJA U OTBETHI HA
. 3amura
Texymui . BOIIPOCHI. 3a/1a10TCSI TPU BOIIPOCA.
10| 2 nabopaTopHOI o 3a4eT
KOHTPOJIb OOmmii 6asut Mpu OLIEHKE CKJIAJBIBACTCS
paboThI 10 4 pazaeny .
U3 CIIEAYIOIINX NTOKa3aTese:
- BBIBOJIBI JIOTUYHBI 1 OOOCHOBAHHI - |
Oas1
- IPaBUJIBHBIN OTBET Ha OJIMH BOMpoC - 1
6as1
3ammura mabopatopHoit paboTs! "OTHmycK
cTayn" OCYIIECTBISIETCS UHINBUAYAIIBHO.
OneHuBaeTcsi MPaBUIbLHOCTD BBIBOJA U
OTBETHI Ha BOIPOCHI. 3a/1al0TCS TPU
. 3amura BOITPOCA.
Texymmii HI . poe
11| 2 KOHTDOILL naboparopHoOH OOwmii 6ast MpH OLIEHKE CKIIAbIBACTCS  [3a4eT
p paboThI 1O 4 pazaeny W3 CIEAYIOIUX MTOKa3aTeNe:
- BBIBOZIBI JIOTUYHBI U OOOCHOBAHHI - 1
Oas1
- IPaBUJIBHBIN OTBET Ha OJIMH BOMpocC - 1
Oasu1
CTyneHT NUCbMEHHO OTBEYAET Ha
BOIIPOCHI, IPUBEACHHBIE B KOHTPOJIbHOM
pore kapTtouke. Kaprouka Bkiitoyaet 9
P BONpocoB. [IpogomkuTensHOCTh onpoca -
12| 2 | xyTouHasa 3auer 3a4eT
30 MuHYT . 3aaHUE OIICHUBACTCS
aTTecTanus .
CJIEAYIOIMM 00pa3oM: 3a KaskIbIi
[IPaBUJIBHBIN OTBET ITpUCBanBaercs 1
6a.
6.2. IIpouenypa npoBeneHusi, KpUTEPUU OLIEHMBAHUS
Bu
IIPOMEXK iquoﬁ IIpouenypa nposeneHus Kpurepin
P Y poreypa TpoBea OLIEHUBAHHUS
arTecTaluu
Y OLICHWBAaHUU PE3YJIbTATOB MEPONPUATHS (TIPOMEKYTOUHOMN
1 Y. y
aTTeCTallM) UCIIONb3yeTcs 0alIbHO-PEUTHHIOBAs cCHCTEMa
OLICHMBAHUS PE3YJIbTATOB yUeOHOM! AESITeTbHOCTH 00yUYaroIuXcs
(yrBepkaeHa npukasoM pekropa Ne 179 or 24.05.2019 1. u Ne 25-
13/09 ot 10.03.2022). PeliTunr obyuaroierocs o JUCHUILTUHE
B coorBeTcTBHHM €
- oTpeJieNgeTcs Mo pe3yabraTaM TeKyIero Kontposis. [lpu Hamuuumn . 2.5.2.6
y CTyJ€HTa NMPOXOJIHBIX 06ayIoB o kaxkaomy KPM, ucxons u3 HO.JIO.)K,GH;/ISI
peittunra 60% , CTYIEHT Moay4aeT 3aueT 0e3 JOMOIHUTEIBHOTO
cobecenoBanuda. CTyleHT BIIpaBe NMPUNTH HA 3a4eT Ui YAyUIIeHUS
CBOETO PEHTHHIa U TOIYYUTh OLIEHKY 1o popmyiie Rd = 0,6RTexk +
0,4Rma + Rb. ¢ ygeToM TeKyIiero KOHTpoJIs U 0aioB 3a
IIPOMEKYTOYHOE UCIIBITAHHUE.
6.3. Ilaciopt poHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMITETEHINU €3y/bTaThl 00yUYeHHS
Y Y 1B fslellsplofii2
OIIK-9 3uaet: — O0nacTh NPUMEHEHHUS Pa3IMYHBIX COBPEMEHHBIX HHHH [ [




MaTepHasoB Il U3TOTOBICHUS MTPOAYKINH, UX COCTaB, CTPYKTYPY,
CBOMCTBA, CITIOCOOBI 00paboTKH; — DUZUIECKYIO CYITHOCTh
SIBJICHUH, POUCXOASIINX B MaTepUaIax B YCIOBHUIX MPOU3BOCTBA
U SKCIUTyaTalluy U3JeJINi U3 HUX I0J] BO3JEHCTBUEM BHELITHUX
(bakTOpoB (Harpes, OXJIAKACHUS, TABICHUS U T. 11.); - Biusnue
BHEIIIHUX (DaKTOPOB Ha CTPYKTYpPHI U CBOICTBA COBPEMEHHBIX
METAUTMYECKUX U HEMETAJNTHUYECKUX MaTepUaJIOB;

OIIK-9

'YMeeT: — BeiOupaTh MaTtepuansl, OIIEHUBATh M POTHO3UPOBATH
[MOBCACHUEC MaTCPHUAJIOB U ITPUYKUH OTKAa30B MPOAYKIHHU 10
BO3/ICMCTBHEM Ha HUX PAa3IMYHBIX IKCIUTyaTallHOHHBIX (PAKTOPOB; -
HasHauaTh COOTBETCTBYIOIIYIO0 00pa0OTKY JIJISl IOy ICHHSI
3aJJaHHBIX CTPYKTYP U CBOMCTB MAalTMHOCTPOUTENBHBIX U3ACIUH;

_|_
_|_
_.|_

OIIK-9

MMmeeT npakTU4eCKUM OIBIT: — BLI60pa KOHCTPYKIIMOHHBIX
MaTCPHUATIOB AJIs1 N3TOTOBJICHUS MAaIIMHOCTPOUTEIBHBIX U3JEJINN C HHHH +
3aJJaHHBIM YPOBHEM MEXaHUYECKHUX U IKCIUTYyaTal[MOHHBIX CBOMCTB;

[1K-3

3HaeT: - MarepuaioBeieHHE B 00beME BBITOTHAEMOM pabOTHI; uullu +

TumnoBsie KOHTPOJIBHBIC 3adaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIUIIIMHBI

IleuaTnasi yqe6H0-MeTozmqec1caﬂ AOKYMECHTAIUA

a) ocH

OBHas TUmMepamypa.

1. Jlaxtusn, FO. M. MarepuanoBeaenue 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 ob1eTexH. 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.
Cunopus, I. ®@. Koconanos I. ®@. u ap.; [lox obmur. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucp. u aom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) OononHumenvbHas Iumepamypa:

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

2. Tynses, A. I1. UactpymenTanbnbie cranm Crpas. A. 1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3J., nepepad. u aoi. - M.: MamuHocTpoeHue,
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.:
Mamnoctpoenune, 1992. - 480 c. uin.

4. Kapesa, H. T. [IBetHbie MeTamibl u ciuiaBbl Tekct yue6. mocooue H. T.
Kapesa ; FOx.-¥Ypan. roc. yu-1, Kad. ®u3. metannoBegeHue u Gusznka TBEpIOTO
tena ; OYpIl'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. un.

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

1. MerannoBeaeHue u TepMuueckas 00paboTka METaIOB
2. MamuHOCTpOEeHUE




2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1.

Marepuanoseaenue: yueoHoe nocooue/ X.M.M6parumos,

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

U3 HUXx. yqe6H0-MemoduueCKoe obecneverue camocmosmenbHou pd60n’Ibl cmydeﬂma:

1.

Marepuanoseaenue: yueoHoe mocodbue/ X.M.M6parumos,

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

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Buz peeypeas | bubmuorpadudeckoe onrcanue
JTUTEpPaTypbl | DIEKTPOHHOMN
dbopme
OcHOBHAs ONeKTpOHHBI [MarepuanoBenenue: yaeoHoe mocodue /M.A.Cmupuos, K.}O.Oxures,
1 Tenarvha KaTajor X.M.U6parumos, F0.1.Kopsirun: U3a-so KOYpI'Y, 2005. -U1.-139c.
patyp IOVpr'y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
. [[LIaGyposa, H. A. Marepuanoseneuue Y. 2 : Hemeramumueckue
DIIEKTPOHHBII ]
JlononHuTeNbHAS MaTepuasl : y4ed. mocobue sl MaIluHOCTP. ¥ METAJLTY L.
2 KaTaJior N
nuTeparypa OYpIY cneruaibHOCTel.- Yensounck : M3n-8o IOYpI'Y |, 2011.-4.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
Y - MatepuanoBenenue: yaeOHoe mocodue K 1abopaTopHbIM paboTam
JlonmonHUTEIbHAS P /11.B.Jlartuna, B.JI.Wnasnues, A.C.Co3bikuna.— Yensounck: M3a-Bo
3 KaTajaor
muTeparypa HOYpLY HOYpI'Y, 2013.-8]1c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

HepequL HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

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

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABEHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUIIUHbI

Bun 3aparui

Ne
ayJ.

OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
IIPELyCTAaHOBJIEHHOE IPOrPaMMHOE 00eCTIeYeHUE, NCIIONB3YEMOE I Pa3IMUHbIX

BUIOB 3aHSITHNI

JlaGoparopHbie
3aHSITHUS

YyeOHas 1a0

230a
(1)

o0pa3ioB; — TBepAoMepamu bpuHems u PokBenia; — pydyHbIMH TPOKATHBIMU
cTaHaMH; — MeTajuiorpadguueckumMu Mukpockonamu. 2. [Tnakarel u ponun
(KomoTpaHcIapaHThl) 10 OCHOBHBIM paszzeniaM Kypcea. 3. Komnekius
MakponuTQ OB ¥ U3JI0MOB. 4. Mozienn KpUCTAUTMYECKUX PEIIETOK METAJIJIOB. 5.
Pa3narounslit Mmarepuan o teme «CIuiaBsl xkene3o0—ymiepon». 6. Metoauueckue
mocoous K JaboparopHbiM padotam. 7. KOHTpOJIbHBIE 3a/1aHUsI IO OCHOBHBIM
paznenam Kypca. 8. YdaeOHble KHHO(DHUIBEMBL.

opaTopHs MaTepHUaoBe/IeHuUs, OCHALIEHHAs: — MeYaMH ISl HarpeBa

Jlexuun

ayIUTOPHSL, O

CHallICHHAaA MyJIBTHMCI[HﬁHBIM IMPOCKTOPOM







