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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: OCHOBHBIE IPYMIIBI U KIACChl COBPEMEHHBIX
MaTepuaoB, UX CBOICTB, 00JacTH MPUMEHEHUS U
HPUHIMIIBI BHIOOPA

OIIK-5 Criocoben paboTarh ¢ HOpMATUBHO- YMmeeT: AHann3upoBath (ha30BbIe MPEBpaIleHUs IPU
TEXHHYECKOHN JOKyMEHTaIMe!, CBI3aHHOM ¢ HarpeBaHWU U OXJIAXKIEHHUH CIIaBoB; [IpoBoaANTS
poheCCUOHANBHON JESITeIBHOCTHIO, C YUYETOM  [aHAJIM3 CTAJIeH, YyTYHOB, IBETHBIX METAIJIOB U
CTaHAAPTOB, HOPM H TIPaBHII CILIaBOB

lMmeeT npakTudecKuil onbIT: MeTogaMu aHanusa
TEXHOJIOTMYECKHX IPOLECCOB, BIUAIOLUINX Ha
Ka4eCTBO IOJIYy4aeMbIX U3ICIIHN

3HaeT: (PU3UUECKYIO CYIIHOCTh SIBIICHUH,
MIPOUCXOAAIIMX B MaTepraiax Mpu BO3ACHCTBUU Ha
HUX Pa3INYHBIX ()AaKTOPOB B YCIOBHSIX UX
SKCILTyaTaluu
[TK-1 CriocoGeH oCymecTBISATh COMTPOBOXKICHUE |YMEET: OCYIIECTBIISATh BEIOOP MaTepUaIoB JIs
paboT 1Mo KOHTPOJIIO M aHATU3y KayecTBa U3ACTUI [M3AeTuil pa3TuYHOr0 Ha3HAYEHUS C YUETOM
MaITUHOCTPOUTETBHBIX MPOU3BOICTB OKCIUTYaTallMOHHBIX TPEOOBAHUHN M OXpaHbI
OKpPYKaIOILEH Cpebl
MeeT npakTHYECKHA OTIBIT: COMPOBOXKICHUS paboT
10 KOHTPOJIIO U aHAJIM3Y KaueCTBa U3EIUI
MaITUHOCTPOUTEIBHBIX MPOU3BOICTB

3. MecTo nucumiuinebl B crpykrype OII BO

| HepequL NpCAIICCTBYIOINX AUCHUIIINH, | HepequL NOCJICAYIOMUX JUCIHHILJINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

1.0.33 OcHOBBI IPOEKTHOM ACSATENBHOCTH

1.0.29 Teopus n npoeKkTupoBaHue
UIPOITHEBMONPHBO/Ia POOOTOB,

1.0.20 Metpomnorus, cTaniapTu3anus 1
cepruduxanms,

1.0.34 IlpoekTHast 1eSITENbHOCTD

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

MPEAMICCTBYONTUX UCITUATIIIAH:

Hucuunimza

TpeboBanus

1.0.33 OCcHOBBI IPOEKTHOU JIEATEIHHOCTH

3HaeT: TpeOoBaHUSA K OPOPMIICHHUIO U COCTABIICHUIO
TOKYMEHTAIUH., METOJIbl U TEXHUKHU YTIPABICHUS
BPEMEHHBIMU 3aTpaTaMu YMEET: BBISBIIATH BaKHBIC
ACIIEKTHI U TPeOOBAHMSI, BIUSIONINE HA IPOEKT,
[pa3pabarkIBaTh JOITOCPOUHBIE U KPATKOCPOUHbIE
[UTaHBI 110 JOCTHKCHUIO 1IeTIEH, BKITFOUasi BbIICIICHHE
HEO0OXOIMMBIX pecypcoB. MiMeeT mpakTu4eckuii
OTBbIT: 2PPEKTUBHO B3aUMOJICHICTBOBATH C
Pa3IMYHBIMU 3aUHTEPECOBAHHBIMUA CTOPOHAMHU,
OpraHMU3ally CBOEro paboyero mpoiecca Tak,
YTOOBI MAKCUMAJIEHO AP PEKTHBHO HCIIOIB30BAThH

BpeMsl

4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyA0eMKOCTh JUCHUILUIUHBI COCTaBISET 4 3.€., 144 4., 74,5 4. KOHTaKTHOU

paboThl
Pacnpenencnue
Bcero 10 CEMECTpaM B Hyacax
Bun yuebHoit paboThl
4acoB Homep cemectpa
2
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmus: 64 64
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHbie paboTsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 69,5 69,5
Pedepar o pazneny "Hemerannmuueckue marepuaibl” 8 8
[ToaroToBka K KOJJTIOKBUYMaM U SK3aMEHY 20,5 20.5
N3ydeHne MapKupOBOK CTaJIel, YyIyHOB, LIBETHBIX METAJJIOB 12 12
U CIUIaBOB
Pecdepar no pazgeny "L{BeTHble MeTaIBI U CIUIABHI" 8 8
N3yueHnue mporeccoB KpucTaIn3alum xKeneso- 1 1
YIJIEPOAMCTHIX CIUIABOB 3a/laHHOTO COCTaBa
Pedepar "KoHCTpYKIIMOHHBIE CTAJIH U CIIaBbI" 10 10
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5




|B1/m KOHTpPOJIA (3a4eT, ud.3a4eT, IK3aMEH) - 9K3aMEH

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 5 1 0 4
) Jledopmanusi, pa3zpylieHue U MEXaHMYeCKue CBOMCTBa 9 3 0 5
METaJJIOB

3 |da3oBsie mpeBpalieHus U CTPOCHHE CIJIABOB 5 3 0 2

4 |CrnaBbl Kele30—yTiIepot 7 3 0 4

5  [Teopus Tepmuueckoil 00pabOTKU CTAITN 8 6 0 2

6  [Texnonorus TepmMudeckoil 00pabOTKU CTaIN 8 4 0 4

7 (IloBEpXHOCTHOE YIIPOUYHEHUE CTAIIN 2 2 0 0

8 |[ChmemmannHBIE cTann 8 4 0 4

9  |lIBeTHBIE METAIIJIBI U CILIABBI 10 4 0 6

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

10

Hemerannndeckne MaTcpualibl

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpensl




5.3. JIaboparopHbie padoThI

Ne Ne Koa-
HaumeHoBaHMe WK KpaTKoe CoJepKaHUE 1a00opaToOpHOil pabOThI BO
3aHATUA[pa3IeNa]
4acoB
1,2 1 [Makpo- 1 MUKpOCTPYKTYPHBII METOABI AHAJIN3Aa METAJUIOB U CIUIABOB 4
3.4 2 |[Inactuueckas nedopMaiysi METAILIOB U €€ BIMSHUC HA MEXaHUYECKUE CBoWcTBa | 4
5 2 (PexpucTamin3aliOHHBIN OTHKHUT. 2
6 3 |[lmarpamMMbl COCTOSIHMSI IBOMHBIX CUCTEM 2
7 4  |®a3oBble MPEBpAILICHUS U CTPYKTYpa YIIIEPOTUCTHIX CTaNeH 1 YyTyHOB 2
8 4 |AHanu3 quarpaMMbl COCTOSIHUM JKeJI€30-yTiIepos 2
12 5 |CemuHap no TEOpUH TEPMHUUECKOI 00pabOTKH 2
9 6 |BiausitHue CKOPOCTH OXJIAXKJICHHS HA CTPYKTYPY U CBOMCTBA YITIEPOJUCTOM CTAJIH. 2
10 6 |Otmyck cranu 2
11 8  |MapkupoBKa cTajieil U YyTryHOB 2
16 3 Bri6op MaTepHalos 1 nx 00paboTKa B 3aBUCUMOCTH OT YCJIOBUH 3KCIUTyaTalluH )
KOHCTPYKIIHIA
13,14 9  |Tepmuueckast 00pabOTKa aTFOMUHUEBHIX CIJIABOB 4
15 9 [MapkupoBKa IBETHBIX CIUIABOB 2
5.4. CamocrosiTesibHast padoTa CTyIeHTAa
Brinonunenne CPC
Criucok nureparypsl (¢ yKkazaHHeM Kon-
[Tonsug CPC paszeinos, miaB, cTpaHul) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
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,
Pedpepar 1o pasaeny "Hemerammmaeckne [O. I1. MarepuanoBeaenue YueO. s By30B
A 110 METAJUIYPI., MAIIUHOCTPOUT. U 2 8
obmietexH. cnenuanbHoCcTM HO. I1.
Connnes, E. U. [Ipsaxun. - 3-¢ u3..
nepepab. u gom. - CI10.: Xumuznar, 2004. -
734, [1] c. nn., paznen VIII u IX cTp.582-
664
J[1000¥ UCTOUYHUK U3 CTIHCKA OCHOBHOM
[ToaroToBka K KOJUJIOKBUYMaM U SK3aMEHY 2 20,5
TUTEPATyPhI
MartepuanoBeaeHue: yaeOHoe mocoone K
|3y ueHIE MAPKHPOBOK CTalleHl, UyTyHOB, nmabopaTopHbiM padotam /M.B.JlanuHa,
BETHBIX METALIOB H CIUIABOB B.JI.1nbuues, A.C.Co3biknHa.— Ueas10HMHCK: 2 12
N3n-Bo FOVYpI'Y, 2013.—81c. Ctp.46-54 u
73-78
1.JTaxtun, 0. M. Marepuanosenenue
YueOHUK ST BTY30B. - 3-€ U31I., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
Pedpepar 1o paseny "L{BeTHbIC METALIb 1 ni. miaBbl XIX-XXIII ctp. 378-422 unu 2.
cras” Comnnues, HO. I1. MarepuanoBenenue Yue0. 2 8
U1 By30B 110 METAJUTypr., MAIIUHOCTPOUT. U
obmetexH. cnienuanbHoCcTM HO. I1.
Conuues, E. U. [IpsxuHn. - 3-e usg..
nepepad. u gomn. - CI10.: Xumuznar, 2004. -




734,c.un. pasnen 1V, ctp. 478-538

V3y4yeHue mporeccoB KPpUCTAILTH3alUuH
HKEIIE30-yTIIEPOIUCTHIX CIUIABOB 33JAHHOTO
cocTasa

MarepuasnoBezieHre: yueOHoe mocodue K
nmabopaTopHbiM padotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Uens10HMHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.27-46 wimn
TI000M UCTOYHUK U3 CIIHCKA OCHOBHOM
TUTEpaTyPHI

11

1. Jlaxtusn, FO. M. MarepuanoBenenue
Y4eOHUK JUIsI BTY30B. - 3-€ U311., nepepad. u
nom. - M.: MammnocTtpoenue, 1990. - 528 c.

Pedepar "KoHCTpYyKIIMOHHBIE CTaIH U
cruiaBbl"

wi., asa XIV crp. 252-312 nmm 2.
Comnnres, 0. [1. Martepuanosenenue Yueo. 2
TS By30B 110 METAJUTYPr., MAIIUHOCTPOUT. U
oOuietexH. cnenuanabHocTaM HO. I1.
Connues, E. U. [IpsaxuH. - 3-e u3..
nepepab. u gomn. - CII6.:
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6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTeCcralumn

KonTtpons kauecTBa 0cBOE€HUS 00pa30BaTeIbHON MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Ne [ Ce-
KM|mectp

Bun
KOHTPOJISI

Bec

Makc.
Oamn

[Topsnox HauncneHus: 6auIoB

V-
THIBA-
eTCS B

ITA

Texymmii
KOHTPOJIb

Pedepar mo nBeTHBIM
MeTaJlJIaM U CIIaBaM

0,3

Pedepar orieHnBaeTCs CIeIyONM
obpasom: 4 Oanna - 3a IyOoKo
PacKphITYIO TeMy. Mcronp30BaHo
T0CTaTOYHOE KOJTHMYECTBO
UTEpaTyphI IO MPEUIOKESHHON TEMe.
3 Gama - Teme pedepaTsl pacKpbITa,
HO HCITOJIb30BaHO HEOCTAaTOUHOE
KOJIMYECTBO JINTEPATYPHBIX
VCTOYHUKOB. 2 Oaja - Tema
pedepata packpbiTa (hparMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HE MPEJICTaBIICH JUIsl TPOBEPKH.

OK3aMCH

Pedepar no
HEMETAJUTHICCKUM
Marepuaiam

Texymmii
KOHTPOJIb

0,3

Pecdepar orieHMBaeTCs CIeIyomuM
obOpazom: 4 Garia - 3a TIyOOKO
packpbITyto TeMy. Mcnonb3oBaHo
T0CTAaTOYHOE KOJTMUYECTBO
mUTeparypsl O IPEeAIoKEHHON TeMe.
3 6amna - TeMe pedepaTsl pacKpbITa,
HO HCIIOJIb30BaHO HEJJOCTATOYHOE
KOJIMUYECTBO JINTEPATYPHBIX
VCTOYHHUKOB. 2 Oaja - Tema
pedepara packpeiTa pparmMeHTapHO,
noBepXHOCTHO. ) GansoB - pedepar

HE TPECTaBIICH JI IPOBEPKU.

OK3aMCH|




Texymui
KOHTPOJIb

Pedepar no
KOHCTPYKIIHOHHBIM
CTalIsIM

Pedepar oneHuBaeTcs cieayonmm
obOpazom: 4 Oarna - 3a IyOOKO
packpeITyo TeMy. Mcnons30BaHo
TT0CTAaTOYHOE KOJTHUYECTBO
TUTEpaTypHI IO MPEITIOKECHHON TEME.
3 Gamna - TeMe pedepaTsl pacKphITa,
HO HCIIOJIb30BaHO HEJIOCTATOYHOE
KOJIMUECTBO JINTEPATYPHBIX
MCTOYHUKOB. 2 Oajia - TeMa
pedepara packpeiTa pparMeHTapHO,
nmoBepxHOCTHO. () 6aoB - pedepar
HE MPEJICTABIICH JIIsl TPOBEPKH.

OK3aMCH|

Texymumii
KOHTPOJIb

Komnoksuym 1o
IUIACTHYECKOM
nedopmaruu u

PEeKpUCTAILTU3AIT

KoJITOKBUYMBI TIPOBOISITCS Ha
mabopaTopHbIX paboTax mocie
W3yUYeHHSI COOTBETCTBYIOIIETO
pasznena kypca. Kaxaplit KOIIIOKBUYM
COZIEP>KUT 10 8 BonpocoB [Ipu
OLIEHKE UCIIOJIB3YEeTCs CIeIyromas
[1KaJia: 32 KKl IPABUIIbHBINA
otBeT 1 Oam.

OK3aMCH

Texymmii
KOHTPOJIb

KomnokBuym mmo
YKEJIe30YTTIEPOAUCTHIM
CIUIaBaM

KosmokBryMbI IPOBOASTCS Ha
TabopaTOpHBIX paboTax Mmocie
M3y4YEHUS] COOTBETCTBYIOILIETO
paszaena Kkypca. Kax bl KOJUIOKBUYM
COJIEpPKUT 10 8 BorpocoB [Ipu
OIICHKE MCIIONIBb3YETCS CIIEAYIOIast
[IKAJIA: 32 KaXIbli PABUIIbHBIN
oTBeT 1 Oam.

OK3aMCH|

Texymuit
KOHTPOJIb

Komnoksuym no
TEPMUYECKOMN
obOpaboTke

KoJ1TOKBUYMBI TIPOBOZSITCS HA
TabopaTOpHBIX paboTax Mmocie
M3yUYEHHS COOTBETCTBYIOIIETO
paszena Kypca. Kaxplii KOJUIOKBHYM
cofiepuT 1o 8 Bonpocos IIpu
OLIEHKE MCIOJIB3YETCS CIICIYFOIIas
[1KaJIa: 34 KaXKIbIH IIPaBUIIbHBIN
otBeT 1 Gam.

DK3aMCH

Texymumii
KOHTPOJIb

[TucerMeHHbII orIpoc

13

CTyzneHT nojy4yaeT KapTo4uKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumMo paciiudpoBars 12
MapoOK CTajed U 4YyT'yHOB U 110
[PUBEIEHHOMY XUMUYECKOMY
COCTaBy U OJIHY CTaJlb 3alIU(PPOBATh.
[IponomxuTensHOCTH onpoca - 30
MUHYT . 3aJJaHU€E OLIEHUBAECTCS
CJIeIYIOMNM 00pa3oM: 3a KaxIyro
MPaBUIIHLHO BBHIIIOJHEHHYIO
pacmudpoBKY WIH 3alIHPPOBKY
MapKu CIjIaBa IpucBanBaercs |
Oas.

OK3aMCH

JlaGoparopHas
pabora

3amura
1ab0paTOpHBIX padboT
no 1 pazgeny

JlaGopaTopHbie paboTHI
"ITnactuueckas aepopmarus
MeTtayoB" u "
Pexpucramin3aliioHHbINA OTKUT"
B3aMMOCBSI3aHbI U 3aLUIIAI0TCS

OJTHOBPEMEHHO. 3aluTa

OK3aMCH|




mabopaTopHBIX paboT
OCYIIIECTBIISIETCS] MHIUBUIYaIIBHO.
OneHuBaeTcs MpaBUIbHOCTD
BBIBOJIOB M OTBETHI HA BOMPOCHI (TpU
BOITPOCA).

OO6mwmit 6anm npu oreHKe
CKJIQ/IBIBACTCS U3 CIICTYIOIINX
roKasareJyieu

- BBIBOJIBI JIOTUYHBI 1 000CHOBAHHI -
1 Gamn

- MPaBWJIHHBIN OTBET HA OJIUH BOIIPOC
-1 6ann

Texymumii
KOHTPOJIb

Omnpoc no xene3o-
YIIIEPOANUCTHIM
CILIaBaM

Onpoc ocymecTBIsieTcst
WHIUBUTyallbHO. OLIEHUBAETCS
MPaBUILHOCTH OTBETOB HA BOIIPOCHI.
3anatorcs 4 Bonpoca U3 nepeyHs,
umerorerocs B PIT/I.

M cnonb3yercst moka3areb:
[MpaBUJIBHBIN OTBET Ha | Bompoc - 1
Oan

OK3aMCH

10

JlaGoparopHas
pabora

3amura
nmabopaTopHOM
paboThI 10 4 paznemny

3amura 1abopaTopHOi paboThI
"BrusiHue CKOPOCTH OXJIAXKIEHHUE Ha
CTPYKTYpY U CBOMCTBa cTaaun"
OCYUIECTBIISIETCS UHANBUAYAJIBHO.
OneHnBaeTCs MPaBUILHOCTh BBIBOJIA
1 OTBETHI HAa BONPOCHL. 3a/1al0TCS TPU
BOIIpOCA.

OO6mmwmit 6anm mpu oIeHKe
CKJIa/IBIBAETCS U3 CIEAYIOIINX
[TOKa3aTeIICH:

- BBIBOJIBI JIOTUYHBI U OOOCHOBAHBI -
1 6ain

- IPaBUJIbHBIN OTBET Ha OJIMH BOIPOC
- 1 Gann

OK3aMCH

11

JlaGopaTtopHas
pabora

3amura
nabopaTopHoi
paboThl 10 4 pazaeny

3amuTa J1abopaTopHON PabOTHI
"OTnyck ctanu" OCyleCTBISETCS
nHAUBUAYaIbHO. OlLleHnBaeTCs
MPaBIJIBHOCTH BBIBO/IA U OTBETHI HA
BOIPOCHI. 3a/1aI0TCSI TPU BOTIPOCA.
OO6mwmit 6anm mpu oIeHKe
CKJIQJILIBACTCS U3 CIETYIOIINX
MoKa3aTesei:

- BBIBOJIBI JIOTUYHBI 1 000CHOBAHHI -
1 Gasn

- IPaBUJIBHBIN OTBET HA OJIUH BOIIPOC
- 1 6amn

ODK3aMCH

12

Texymui
KOHTPOJIb

MapkupoBku
IIBECTHBIX METAJIJIOB

12

CTyzneHT nojy4yaeT KapTo4uKy B
COOTBETCTBUU C KOTOPOI
HeoOxoaumo paciiudpoBars 12
MAapOK IIBETHLIX MCTAJIJIOB U CILUIABOB
Ha uX ocHoBe. [IpoomKUTENBHOCTD
onpoca - 30 MuUHyT . 3ajaHue
OLICHHBAETCS CIIEIYIOIINM 00pazoMm:
3a Ka)Ky10 PaBUIbHO
BBITIOJTHEHHYIO paciin(poBKy MapKu

CIIaBa npucBauBaeTcs 1 Oam.

OK3aMCH|




13| 2

JlaGopaTtopHas
pabora

Tepmuueckas
o0paboTka
AJIFOMUHHMEBBIX
CIUIaBOB

3amura 1aboparopHoi paboThI
OCYIIECTBIISICTCS WHIANBUIYaIBHO.
OL[CHI/IBaeTCﬁ HpaBI/IHBHOCTL BbIBOJAA
W OTBETHI Ha BOIIPOCHI. 33JIal0TCS TPH
BOTIpOCA.

OO6mwmit 6anm npu oreHKe
CKJIaAbIBACTCs U3 CJICIIYIOH_[I/IX
MoKa3aTesIei:

- BBIBOJbI JTIOTUYHBI U 06OCHOBaHBI -
1 Gamn

- HpaBHHBHBIﬁ OTBET HA OAUH BOHpOC
- 1 6ann

OK3aMCH|

14| 2

[Tpome-
KyTOUHAS
arTecTanus

OK3aMCH

HK3aMEH MMPOBOAUTCS B MUCbMEHHOM
BUJIC; B OMJIETEe 5 BOIPOCOB, BpeMs
1,5 4. mocie npoBEpKH OTBETOB
[IPETI0/1aBaTENb MOKET 3a1aTh
YTOUHSIIOIINE BONPOCHL. Pe3ynbprarhl
OLIEHUBAIOTCS CIIENYIOLUIUM 00pa3oM:
3a Ka)JbIi TPaBUJIbHBIN OTBET
npucBauBaercs | 6an. Bec
MEpONPUITHS 1, MAKCUMAJIBHBIN
Oamn 5.

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
IIPOMEKYTOYHOU

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHUs

arTccraimuu

9K3aMCH

[Ipu olleHMBaHUY PE3yIBTATOB YUEOHOM NEITEIHHOCTH
00y4aroIerocs Mo JUCUUIUIMHE HCIIONb3yeTcs 0aibHO-
pPEUTHHTOBAasI CHCTEMa OLICHUBAHUS PE3yIbTaTOB yUueOHOM
JeSTEIbHOCTH 00yJaroImuxcst (yTBepkKAeHa MPUKa30M pekTopa No
179 ot 24.05.2019 1. (B penakmuu mprka3oB ot 10.03.2022 Ne 25-
13/09, ot 02.09.2024 Ne 158-13/09).PefiTunr oOyuarorierocs no
JUCUUIUINHE ONPEAEIISIETCS IO pe3yJIbTaTaM TEKYIIEro KOHTPOJIA.
[Tpu HaMM4MK y CTYAEHTa MPOXOAHBIX 0aioB mo kaxaomy KPM,
ucxofs u3 petunra 60% , CTyIeHT Moxyvaer 3a4et 6e3
JOTIOJTHUTENBHOTO cobecenoBanus. CTyIeHT BIpaBe NPUITH Ha
9K3aMEH JJIs YIy4IIeHHUs CBOETO PEUTUHIA U MOIYYUTh OLICHKY 110
dopmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yueTom Tekyriero
KOHTPOJIS ¥ 0aJUIOB 32 MPOMEKYTOYHOE UCTIBITAHUE.

. 2.5, 2.6
[lonoxxenus

B cooTrBeTCTBUU C

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynprarel 00yueHus

7(819(1011{12|13

OIIK-5

3HaeT: OCHOBHBIE TPYIIIBI U KJIACChl COBPEMEHHBIX
MaTepHasoB, UX CBOWCTB, 00IACTH MPUMEHEHUS U TIPUHITHITEI
BEIOOpA

OIIK-5

YMmeeT: AHanM3UpoBaTh (ha30BbIe MPEBPALCHUS IPU
HarpeBaHUM M OXJIAXKIEHUU CIUIaBoB; IIpoBoauTs ananms H
CTajiel, 4YyI'YHOB, IBETHBIX METAJUIOB U CIIJIAaBOB

OIIK-5

MmMeeT nmpakTudeckuil onsiT: MeTonamu ananusa
TEXHOJIOTUYECKHUX MPOUECCOB, BIUSIONIMX HA KAYE€CTBO




[MOJIy4aE€MbIX WU3CIIHI

3HaeT: (U3NUECKYIO CYIIHOCTD SIBICHUN, IPOUCXOAAIINX B
[1K-1 MarepHasax Ipy BO3JEHCTBUN HAa HUX Pa3IUYHBIX (PAKTOPOB H o
B YCIIOBUAX HX DKCILIyaTaluu

YMeeT: OCyIIeCTBISATh BEIOOp MaTepHaioB JUIs U3eNui
[1K-1 Pa3JIMYHOrO HA3HAYEHHUSI C YUYETOM DKCILTyaTallHOHHBIX +H + + |
TpeOOBAaHUI M OXpaHbl OKPY’KaroIIel CpeIbl

lMeeT npakTUYEeCKHUH OMBIT: COMPOBOXKIAECHUS PabOT 1O
[1K-1 KOHTPOJIIO ¥ aHAJIU3y KauyecTBa U3ACIINN H | [ +
MaIIMHOCTPOUTENIbHBIX POU3BOJICTB

TumnoBbie KOHTPOJIBHBIC 3aidaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTAS
@) OCHOBHAas TUmMepamypa:
1. Jlaxtusn, FO. M. MarepuanoBeaenue Y4eOHUK IJid BTY30B. - 3-€ U3].,
nepepab. u non. - M.: Mammnoctpoenue, 1990. - 528 c. ui.
2.  Comnuues, O. I1. MarepuanoBeaenue Yue0. st By30B 10 METaJUTYPT.,
MalIMHOCTPOUT. 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) OononHumenbHas IUumepamypa:

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. UL

2. Tynses, A. I1. UactpymenTanbnbie cranm Crpas. A. 1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., nepepad. u aoi. - M.: MamHocTpoeHue,
1975.- 272 c. un.

3.  Kypasnes, B. H. Mamunoctpoutenbhbie 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. [IseTHbie MmeTamibl u ciuiaBbl Tekct yue6. mocooue H. T.
Kapesa ; FOx.-¥Ypain. roc. yu-1, Kad. ®u3. metannoBegeHue u Gpusznka TBEpOTO
tena ; OYpl'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. un.

8) omeuecmeenHvle U 3apyOedtCHbIe HCYPHANLL NO OUCYUNTUHE, UMeIowuecs 8 bubauomexe:
1. MerannoBeaeHue u TepMuueckas 00paboTka METaIOB
2. MamuHOCTpOEeHUE

2) MemoouuecKkue YKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. MarepuanoBenenue: yueoHoe nocooue/ X.M.N6parumos,
B.N.®unaros, H.A.Illabypoga. - Yensounck: M3a-so FOYprY. 2010.-38c.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHoll pabomsl CmyoeHma:



1.

MarepuanoBeaenue: yueoHoe nocooune/ X.M.MOparumos,

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

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKAasl JOKYMEHTAIUs

HanmenoBanue
No Bun peeypeas | bubnuorpaduueckoe onvcanue
JUTEpPaTypbl | IIEKTPOHHOMN
dopme
OCHOBHAS OnektpoHHbIN [MarepuanoseaeHue: yueOHoe nocooue /M.A.Cmupros, K.}O.Okues,
1 TeDaTYDA KaTajor X.M.U6parumos, 0. J1.Kopsrun: M3a-so FOVYpI'Y, 2005. -U1.-139c¢.
patyp IOYpl'Y http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000351794
.. [LIaGyposa, H. A. Marepuanosenenue Y. 2 : Hemeraminyeckue
DIIEKTPOHHBIH
JlononHuTENbHAS Marepuasl : yuel. mocodue Ui MaluHOCTp. U METAJLTypr.
2 Karajor .
nmuTeparypa OVpLY cnenuanbHocTel.- Yensounck : M3n-so IOYpI'Y |, 2011.-Y.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD 1 &key=000553245
.. |[MarepuanoBeaeHue: yaeOHOe mocodue K 1abopaTopHbIM paboTam
ONEeKTPOHHBIN i
JlomonauTeapHasA /11.B.Jlarinnaa, B.JI.nenues, A.C.Co3biknHa.— Yensaounck: M3a-Bo
3 KaTajnaor
TUTEpaTypa IOy IOVYpl'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

[TepeyeHb UCMOIB3YEMOrO MPOTPAMMHOTO OOECTICUEHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)

[lepedenp ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TAHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue 1 CIUITHHbI

Bun 3aparuii

No
ayjl.

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
MPEIYCTaHOBIECHHOE MIPOrPaMMHOE 00CCIIEUCHHE, HCTIONB3yEeMOE JIJISl PA3TUIHBIX

BHUJOB 3aHSTUU

JlaGopatopHbie
3aHATUA

230a
(D)

YueOHast 1abopaTopusi MaTepHaIOBEICHUS, OCHAIIEHHAS: — TIeYaMU JIJIsl HarpeBa
o0pa31oB; — TBepAoMepamu bpunenss u Poksenia; — pyyHbIMU TPOKATHBIMU
cTaHaMH; — MeTayuiorpadguueckumu MuKpockornamu. 2. [lnakarer u dhonun
(KomoTpaHCcIapaHThl) IO OCHOBHBIM paszziesiaM Kypcea. 3. Komnekius
MaKpOILTU(OB U U3JIOMOB. 4. Moaenn KpUCTAIUTMYECKUX PEIIETOK METALIOB. 5.
Paznarounbiii Marepual 1o teMe «CruiaBbl xKeae30—ymiepoay. 6. Meronuueckue
mocoOus k 1aboparopHbiM pabotam. 7. KoHTpoNbHBIE 3a/1aHUs IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.

Jlexuun

AyaIUTOPHA, OCHAIICHHAA My.]'[BTHMC)IPIfIHBIM IMPOCKTOPOM




