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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 ¥ TIOKa3bIBAaeT BIMSHHUE HA CBOWCTBA MaTepPHANIOB; YCTAHOBIUBACT
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
OIT BO (xomnieTeHIun)

[Inanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

3HaeT: (PU3NUECKYIO CYIIHOCTh SIBIICHUH,
[IPOUCXOAAIIMX B MaTepuaiax Mpu BO3ACHCTBUN Ha
HUX Pa3INYHBIX ()aKTOPOB B YCIOBHSIX HX
AKCILTyaTaluu

'YMeeT: OCyIIeCTBIATH BEIOOP MaTepuasioB JUIs
W3JIeTTUN Pa3IMYHOTO HA3HAYCHUS C YUYETOM
DKCIUTYaTallHOHHBIX TPEOOBAHUI U OXPaHBI
OKpY>KaroIlEeu cpeibl

MMeeT mpakTUYeCKU OTIBIT: UCTIONb30BAHUS
CIIPABOYHBIX MaT€pHAJIOB, IIPOrPaMM U
MH(GOPMAIIMOHHBIX PECYPCOB MPH BHIOOPE
MaTepUasoB Ui U3IEIUNA Pa3IMuyHOr0 Ha3HAYCHUS

OIIK-1 CnocobeH cTaBUTh U pemaTh HHKEHEPHBIE
Y HAayYHO-TEXHUYECKHUE 3a/1a4u B chepe cBoe
npo¢eCCHOHAIBHON A TETPHOCTH U HOBBIX
MEKINCIMIUTMHAPHBIX HAIIPABICHHH C
UCTIOJIb30BaHUEM €CTECTBEHHOHAYYHBIX,
MaTeMaTHYECKUX U TEXHOJIOTHYECKIX MOJEICH

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI
MaTepuaoB MPH 3aTBEPACBAHHH, IITACTHYECKOM
nedopMaIiuu ¥ TepPMHUIECKO 00paboTKe;

VMeeT: ycTaHaBIMBaTh B3aHMOCBS3b KOMIUIEKCa

ITK-1 Cnioco6eH k mpodecCHOHATEHOM
JEATEIHOCTH Ha BCEX CTAIHUSIX pa3paboTKu
HAa3CMHBIX TPAHCIIOPTHO-TCXHOJIOTMYCCKUX CPCACTB
C UCTIOJIb30BAHUEM TIEPEIOBBIX METOIOB pacuera u
POCKTHPOBAHUSI.

(U3UKO-MEXaHIMUECKIX CBOMCTB CO CTPYKTYPOU; C
MO3UIIUN IKCITyaTalIMOHHBIX TPEOOBAHUI
paI_II/IOHaJIBHO BBI6I/IpaTB MaTepI/IaJIBI JUUIA
oOecrieueHust MPOYHOCTH, HAJIC)KHOCTH U
TONITOBEUHOCTH HU3JICITHM.

HMeeT mpakTUUECKUI OMBIT: aHATU3a
TCXHOJIOTNMYCCKUX Hpoueccms, BIIMAKOIIUX HA
KayeCTBO MOJyYaeMbIX U3JEIUMN, C TTO3UIUN

DKCIUTYaTAlIMOHHBIX TPEOOBAHUHN PAIMOHAIBHO




BHIOMpPATh MaTepHaJIbl 1J1s1 00eCII€UeHUsI IPOYHOCTH,
HaJIC)KHOCTH U JJOJTOBEYHOCTH U3JIEITHH.

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.12 ®usuka,
1.0.13 Xumus

1.0.20 TexHOoMOTHS KOHCTPYKIIMOHHBIX MAaTEPUAJIOB,
1.0.18 [letanm mMaIvmH ¥ OCHOBBI
KOHCTPYHUPOBAHUS,

[IponsBoacTBeHHAs MpakTHKa (npeaauruiomHast) (10
CeMecCTp)

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

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.13 Xumus

3HaeT: 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
MPOCTHIX BEIIECTB ¥ COEAMHEHUN; METOABI 1
CIOCOOBI CHHTE3a HEOPTAHUYECKHX BEIIECTB;
CYILIHOCTb COBPEMEHHBIX (PU3NUECKUX U
(U3UKOXUMHUYECKUX METOJIOB UCCIICIOBAHMUS,
MPUMEHSEMbIX B XMMHH, a TAKXKe OCHOBHbBIE 33]1auH,
KOTOPBIE STUMHU METOJIaMU PEIIAIOTCs, OCHOBBI
CTPOEHUS BELIECTBA, TUIII XUMHUUECKUX CBA3EH,
PEAKIMOHHYIO CIOCOOHOCTh U METOABI XUMUYECKOM
UACHTU(DUKALIMY U OTIpE/IETICHUS BEILIECTB;
OCHOBHBIE TOHSTHUS, 3aKOHBI U METOJIbl XMMHUHU B
o0beMe, HeoOXomMMOM TSI PO eCCUOHATBHON
eI TEIIbHOCTH YMEET: ONPEeAeIisiTh BO3MOXHOCTh U
MyTh CAaMOIPON3BOJILHOTO MPOTEKAHUS XUMUYECKUX
MPOIIECCOB, B OCHOBE KOTOPBIX JIeXkKAT Pa3IHUHbIC
XUMHUUYECKHE PEaKIIUU, OTIPEIETATh
TEPMOJAMHAMUYECKYIO BO3MOXHOCTH MIPOTEKAHUS
npolecca, UCoiIb30BaTh (hyHIaMEHTaIbHbIE
MOHSTHS, 3aKOHBI U MOJICTT! COBPEMEHHOW XHMHH,
OIpeEIsATh PEAKIIMOHHYIO CIIOCOOHOCTh BEIIECTB, a
TaK)Ke PUMEHSATh €CTECTBEHHOHAYYHBIC METObI
TEOPETUUECKUX U HIKCIIEPUMEHTAJIBbHBIX
MCCIICIOBAHUM B XUMUHU B IIPAKTUYECKOU
NEeSATEIbHOCTH; IPOBOJUTH CTEXHOMETPUUYECKUE U
(UBUKO-XUMHUYECKUE PACUETHI TAPAMETPOB
XUMHUECKUX peaKklui, JexKalux B OCHOBE
MPOM3BOICTBEHHBIX TporieccoB Mimeer
MPAKTUYECKHUI OIBIT: 6€30TacHOM pabOTHI C
XUMHYECKUMHU CHCTEMaMHU, HCTIOJIb30BaHUS
MpUOOPOB ¥ 00OPYIOBAHUS JJIsI TPOBEICHHUS
HKCIIEPUMEHTOB; MMPOBEICHUSI 00PaOOTKH U aHATN3a
[PE3YIBTATOB SKCIIEPUMEHTAJIbHBIX UCCIIEOBAHUMN;
MOCTPOEHUS TPaPUIECKOro Marepuana mo
[pe3yabTaTaM IpOBEACHHOIO SKCIIEPUMEHTA;
WCCJICIOBAHUS HEOPTAaHNUECKUX COCTMHEHUN U

MHTEPIIPEeTAllMK SKCIEPUMEHTAJIbHBIX PE3yJIbTaToB,




paGOTBI C XUMHUYCCKHUMH CUCTEMAaMU,
WCITOJIb30BaHUS IPHOOPOB M 0OOPYTOBAHHMS JIJIsI
[MPOBCACHUA SKCIICPUMCHTOB

1.0.12 ®usuxka

3uaer: OcHOBHBIC (PM3UUECKHE SIBICHUS U 3aKOHBI,
OCHOBHBIC (PU3MUECKHE BETUINHBI U KOHCTAHTBI, UX
onpeeIeHUE U €IUHULIBI U3MEPEHNUS,
(GYHKIIMOHATBHBIC TIOHSATHS, 3aKOHBI M TEOPUH
KIIACCUYECKON M COBPEMEHHON (PU3UKH, METOIBI
(U3UYECKUX UCCIIeIOBAHUMN, CTTIOCOOBI M3MEpPEHUS
(bU3NYECKUX BEIMYUH; OCHOBHBIE CIIOCOOBI OIEHKU
MOTPEITHOCTH DKCTIEPUMEHTATBHBIX JAHHBIX YMEET:
[IpuMeHsTh PU3UKO-MATEeMAaTHIECKUE METO/IBI TSI
[pelieHus MPUKIAIHBIX 33/1a4; MPUMEHSITh (PU3HKO-
MaTeMaTH4eCKUE MPUEMBI U METO/IbI JJI PELICHUS
KOHKPETHBIX 33J1a4 U3 Pa3IMIHbBIX 00acTen
npodeccuoHaNbHON NeATeTbHOCTH; TPUMEHSITh
Hay4YHYIO anmnaparypy JJIs MpOBEACHUS
(U3UYECKOTO HIKCIIEPUMEHTA, OTIPENCTATh
KOHKPETHOE (PU3HUECKOE COIepKAHUE B
MPUKIAIHBIX 33/1a4aX, ONTUMAJIbHO MPEACTABISTh
PKCIIEpUMEHTAJIbHBIC JAHHBIC U BHITIOIHATH
CTaHJAPTHYIO OLIEHKY MOJIYYEHHBIX PE3YJIbTaTOB
(rpaduueckoe mpeIcTaBIeHHEe MacCHBa TAHHBIX,
pacueT CpeHNX 3HAYCHUH, OlleHKa TOTPEITHOCTH)
NmeeT nmpakTrnueckuil onbIT: Pemenus 3aaa4 u3
pa3Iu4YHbIX oOnactel (U3UKH, IPOBEICHUS
(bU3UYECKUX IKCTIEPUMEHTOB, MPEACTABICHUS
SKCIIEPUMEHTAJIBHBIX PE3YJIBTaTOB M OLIEHKH
MOJIYYCHHBIX PE3YyIBTaTOB UCCIICIOBAHUS
(popmynupoBaTh BBIBOABI HA OCHOBE MOYYEHHBIX
[PE3YJIETaTOB B COOTBETCTBUH C MOCTABICHHOM

[[EJTbI0 UCCIIET0OBAHUS)

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOMN

paboThl
Pacnpenencnue
Bcero [0 CEMECTpaM B yacax
Bun yuebHol paboTh
4acoB Homep cemectpa
3
OO0mmast TpyI0EMKOCTh JUCITUTLITNHBI 72 72
Ayoumophvie 3aHAmMusL: 32 32
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
ayuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 35,75 35,75
Pecdepar no pazgeny "Hemerannnueckue marepuaib’ 6 6
N3ydenne mporeccoB KpUCTAIIU3AIUY JKEIe30- 5 5
YIJIEPOAMCTHIX CIUIABOB 3a/1aHHOTO COCTaBa




Pedepar "KoHCTPYKIIMOHHBIE CTAJIH U CIIaBbI" 7,75 7.75

Pecdepar no pazgeny "L{BeTHbIe MeTAIUIBI U CIUIABHI" 6 6

W3ydeHne MapKupOBOK CTaJIel, YyI'yHOB, LIBETHBIX METAJJIOB 5 5
1 CIUIaBOB

[ToxnroroBka K 3amure JIabOpaToOpHBIX paboT 6 6
KoHCynbranuy 1 NpoMeKyToYHasl aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. Conepixkan

He TUCHUIIINHBI

Ne
pasnerna

HaumeHnoBaHue pa3aciioB JUCHUIIIIMHBL gacax

O0beM ayTUTOPHBIX 3aHIATHH 1O BHJIaM B

Bcero JI 113

JIP

1 |CrpoeHue u cBOWCTBAa MaTepuajioB 8

da30BeIe NpeBpalieHus. JuarpaMmel paBHOBECHBIX
COCTOSTHUN

2

CruiaBbl Kele30—yTiiepot 6

Teopus

U MPaKTHKa TEPMUYECKOM 00pabOTKU CTan 10

CoenuanbHble CTalIu 4

N [~V

L[BeTHBIE MeTaJLIBI U CIUIaBbl. HemeTanmuueckue
MaTepHrabl
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5.1. Jlekuuu

Ne No
JeKIuu{pasaenal

HanmenoBanwne nimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Koin-
BO
4acoB

Turbl cBA3U B TBEPABIX Tenax. [IOHATHS O KpUCTAIIIMYECKON PEIIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAIIJIOB.
SABnenne monumophuzma. AHUZOTPONHS CBOMCTB KpUCTAILIOB. [epexTsl
KPUCTAJTTHYECKOTO CTPOSHHUS METAJIIOB (J1.K.C.). BiusiHue 1.K.c. Ha CBOMCTBA
METaJlJIOB.

Ynpyras nedopmanys. MexaHu3M mIacTUYECKoH edopMaliy B MOHO- U
MOJMKPUCTAIIIMYECKUX TenaxX. BiausHue niuactuueckoil nedopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJIIIOB. SIBlIeHUE HAKIIENA. XPYIIKOE U BA3KOE
paspymienue. SABnenue xmagHomomkoct. Cxema Nodde.Mcnibiranus Ha
pacTshkeHue. XapaKTepUCTUKN MEXaHUYECKUX CBOWCTB METAJUIOB (KECTKOCTb,
[IPOYHOCTb, INIACTUYHOCTh, TBEPAOCTD, yAapHas BA3KOCTh, BBIHOCIUBOCTb,
W3HOCOCTOMKOCTb U Jp.) U METOJBI UX onpeaesieHns. OCHOBHBIE MEXaHU3MBI
YIPOYHEHUS METAJUIMYECKUX MaTepHaIOB. B3auMOCBA3b IPOYHOCTH,
[JIACTUYHOCTH U BA3KOCTU. lIponeccsl, mpoucxoasiye npu Harpese

e OpMUPOBaHHOTO METaJUIa: BO3BpaT U peKpucTauin3anus. Mx BiusHue Ha
cBoMcTBa. PaKTOPBHI, ONPEACIIAIONINE Pa3MEP PEKPUCTAIIIM30BAHHOIO 3€pHA.
XosoaHas 1 ropAyas IiacTuiyeckas aepopmarusi.

[TonsTHs critaBa, KOMIOHEHTa, Ga3bl. CocoObl BRIPaXEHUsT KOHIICHTPAIUN
cru1aBoB. Turel (a3 B METAIUIMUECKUX CIUIaBaxX: TBEP/bIE PACTBOPHI (3aMELICHUS U
BHE/IPCHHUS1), XUMUYECKUE COETMHEHHS, IPOMEXKYTOUHbIE (ha3bl. OCHOBHBIE THITHI
TMarpaMM COCTOSIHUS IBOMHBIX cucTeM. OnpezeneHre cocTaBa U KoauuecTsa Qa3
1o quarpamme coctosiHusl. CBsI3b CBOMCTB CILIaBa ¢ JUarpaMMoi COCTOSTHUS.

Kparkast xapakreprcTuka (a3 B cIIaBax kejesa ¢ yrepoaom. Juarpamma
COCTOSTHUS JKeJ1e30—IeMeHTUT. PopMHUpOBaHUE CTPYKTYPHI CILIaBOB MPHU
MEIJIEHHOM OXJIaKACHUU. CTPYKTYPHBIE COCTABIISAIOLIUE U CBOMCTBA YITIEPOIUCTBIX

crajnied u 6enbix yyryHoB. O0mas xapakrepucTrka ctaieil. [loctosHHbIe mpuMecu




U MX BIUSTHHUE Ha cBoiicTBa craneil. Cepble UyTyHbl, X Kiaccudukanus mo popme
rpaUTHBIX BKIIFOUEHUH U CTPYKTYpEe METaJUNINYE€CKOM OCHOBBI.

[Tonsitue o Tepmuueckoii oopadotke. Kinaccudukaius Bu1oB TepMUdecKon
00paboTtku. Kputnueckue Touku ctanu. XUMHUYECKHE HJIEMEHTBI, BXOJAIINE B
coctaB cranei. Knaccudukanus nerupyronux snemenToB. O0pa3oBanme
aycTeHHUTa Ipu Harpese. PocT 3epHa ayctenura. BiusHue pa3mepa 3epHa Ha
CBOICTBa cTajy; neperpes u nepexor.Pacnaj aycreHnTa npu OXJIakKIeHUH.
/lnarpamma U30TEPMHUUYECKHUX IIPEBPAIICHUN IEPEOXIIAKIEHHOTO ayCTEHUTA.
[lepnuTHOE, MApTEHCUTHOE U OEWHUTHOE MPEBPALLEHUs ayCTeHUTa. BiausHue
JIETMPYIOLIMX IEMEHTOB Ha MIPEBpAlleHUs aycTeHnuTa. [IpeBpamienns aycteHura
[IPU HENPEPBIBHOM OXJIaxkieHuU. CBOMCTBA MIPOYKTOB paclaia
aycteHura.lIpeBpalienus npu oTiycke 3akaa€HHON cTanu. BausHue nerupyromux
HIIEMEHTOB Ha MPOLECCH OTIycKa. l3MeHeHne cBONCTB CTalu MPH OTITYCKe.
OTnycKkHast XpyIKOCTb.

Omxur I pona. Bunst omxura I pona (qudQy3noHHbIN, peKpUCTaUIN3alMOHHBIH,
u1st cHATUS HanpspkeHui). OTxur 11 poga. Buner omkura 11 pona (monssi,
HETOJIHBINA, HOpManu3auus, cpeponIu3upyomuil u T.1.). 3akaiaka ctaiau. Beioop
TEMIIEPATYPhl OXJTAKICHHUS U OXJIaKJAIOLIeH cpeibl 1S 3aKajJKu. 3aKaluBaeMoOCTh| 2
U IPOKAJIMBAEMOCTb; (DaKTOPBI, BIUAIOLINE HA HUX. BHyTpeHHHE HaNpsDKeHMS,
BO3HUKarolue npu 3akanke. CriocoOwl 3akanku. Huskui, cpeaHnii u BBICOKUN
OTITyCK. XMMHKO-TepMuueckas oopadorka cramneit (XTO)

Knaccudukanus cranei mo XUuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYE€HHUIO.
MapxkupoBka craneit. Konctpykimonnsie ctanu. OCHOBHbIE TpeOOBaHUS,
MpEeAbABIAEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIbHBIE CTAIIN.
ApmarypHsble ctan. CTanu ais X0J0JHOW MITAMIIOBKH. YIIy4IlIaeMble CTaJIH.
Cramu gyist XTO. [pyxkunnslie ctanu. [logmunHaukoBbie cTanu. MapTeHCUTHO- 2
cTaperomye ctani. KoHCTpYKIMOHHBIE CTaIM ClieualbHOro HazHayeHus.Cranu
BBICOKOW M3HOCOCTOMKOCTU. CTanu Juisi KpHOTreHHBIX TeMiieparyp. Ctanu
MOBBILIEHHON 00padaThiBaeMOCTH pe3aHueM. Koppo3noOHHOCTOMKHE CTaIH.
JKapocTtoiikue ctanu u ciiaBbl. THCTpyMeHTaIbHBIE cTalu. TBepAbIE CIIIaBhI.

TepMuueckas 00pabOTKa IIBETHBIX CIUTABOB. 3aKaJIKa Ha MEePECHINEHHBIN TBEPIbII
pacTBOp U crapeHue. AnromunHuii. CriiaBel Ha ocHOBe amtomuHus. Kitaccudukanus
U TepMuuecKas 00padoTKa aJTlOMUHUEBBIX CIIaBOB. Menb. CrutaBbl Ha OCHOBE
Meau. JIaTyHu, UX CBOMCTBA, MapKUPOBKA U IIPUMEHEHUE. bpoH3BL: cocTas, 2
CBOICTBA, MapKUPOBKA U 00JIaCTH NpUMeHeHus. TUTaH U ero CIUIaBbl.
AHTU(PHUKIIMOHHBIE CIUIABbI HA OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOU H

AJIFOMUHUEBON OCHOBe. HemeTannnueckrue Marepualibl

5.2. lIlpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne Ne . Kon-Bo
samsTslpasena HaunmeHoBaHue WM KpaTKoe coziepkaHue J1a0opaTopHON paboThI QACOB

1 1 [[nactuyeckas nedopManus METAILIOB. 2

2 1  [PexpucTamiM3allOHHBIN OTHKUL. 2

3 3 |Ananu3 guarpaMMbl COCTOSIHUM YKEIe30-yTIepO/. 2

4 3 |®a30Bble IPEBPALLEHHUS U CTPYKTYpa YIIIEPOAUCTHIX CTAJIEH U YyI'YHOB 2

5 4  [BimsHHE CKOPOCTH OXJIAKJIEHUS HAa CTPYKTYpPY U CBOICTBA yIIIEPOAUCTOM CTAIU. | 2

6 4 |Ornyck cranu 2

7 4  |Teopus u nmpakTuka TepMUUIecKor 00paboOTKuU (ceMHHap) 2




[ 8 | 5

|Map1<1/1p0131<a CTaJied, [IBETHBIX METAJIJIOB U CILIABOB

5.4. CamocrosiTesibHasi padoTa CTyIeHTA

Brimonuenue CPC

IToasun CPC

Crnucoxk nureparypsl (C yKkazaHUEM
paszienos, IIaB, CTPaHUIl) / CChIIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

Pedepar no pazneny "Hemeramnuueckue
MaTepuaib”

1. JlaxTun, FO. M. MarepuanoBeneHue
Y4eOHHK JUTsI BTY30B. - 3-€ u311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. gactsb 11, ctp. 434-520 nnu 2. ConHues,
1O. I1. MarepuanoBenenue Y4eb. il By30B
M0 METAJLTIYpr., MAIIMHOCTPOUT. U
oOmerexH. cuenuanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664

HSy‘IeHI/IC MpoueCCOB KpUCTaAJLIM3allun
PKCJIC30-YITICPOAUCTHIX CIIJIABOB 3a/IaHHOT'O
COCTaBa

MarepuanoBeieHrne: yaeoHoe mocoone K
maboparopHbIM pabotam /M.B.Jlanuna,
B.JI.UnbpnueB, A.C.Co3bikuHa.— UensOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Crp.27-46 win
TIF000#1 HCTOYHUK U3 CTIIICKAa OCHOBHOU
TUTEpaTyphl

Pedepar "KoHCTpYKIIMOHHBIE CTATH U
CIuIaBbl”

1. Jlaxtun, FO. M. MarepuanoBenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ u3., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi., tasa XIV crp. 252-312 unm 2.
Connues, 1O. I1. Marepuanoseaenue Yueo.
U1 By30B 110 METAJUTypr., MAaIlIUHOCTPOUT. U
oOmerexH. crenuansHocTsaM FO. I1.
Connnes, E. U. [Ipsaxun. - 3-e us..
nepepab. u go. - CIIO.:

7,75

Pedepar o pazneny "LIBeTHBIC METAIITBI U
CruIaBbl"

1.JlaxTun, FO. M. MarepuanoBeaeHue
Y4yeOHUK JUIsl BTY30B. - 3-€ u34., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wit. maBbl XIX-XXIII ctp. 378-422 nnu 2.
Comnnnes, 0. [1. Marepuanosenenue Yueo.
1J1s1 BY30B 110 METAJLTYpr., MAITUHOCTPOUT. U
oOmierexH. cuenuanbaocTsaM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734,c.un. pasnen 1V, ctp. 478-538

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

MartepuaioBeaeHue: yaeOHOe ocodne K
nmaGopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Ueas10HMHCK:
N3n-Bo FOYpI'Y, 2013.—81c. Ctp.46-54 n
73-78

[TonroToBka Kk 3amure J1abopaTOpHBIX paboT

JT1000M MCTOYHUK U3 CIIMCKA OCHOBHOMI

TUTEepaTyphl

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

MPOMEKYTOYHOI aTTecTaluu



KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

KM

Ce-
MECT]

Bung
KOHTpPOJIS

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Bec

Makc.
Oan

[Topsimok HauwcIeHus: 6aIOB

Yuu-
THIBA

ercs
B [1A

Texymui
KOHTPOJIb

Pedepar mo nBeTHBIM
MeTajlaM U CIUTaBaM.
KPM otHocurcs x 6
pazneny

0,3

[Ipu onleHUBaHUM PE3yaBTATOB
MEPOTIPUATHS UCTIONB3yeTCs OaJThHO-
pEeUTHHrOBasi cCCTeMa OL[CHUBAHUS
[PE3YNNBTaTOB YUeOHOH e TeIHOCTH
oOyuaronuxcs (yTBep)KJIeHa MPUKa30M
pexTopa oT 24.05.20191. Nel179 n Neo 25-
13/09 ot 10.03.2022) Pedepar
OLICHUBAETCSA CIEeIyIOIUM 00pa3zom: 4
0asia - 3a ITyOOKO PACKPBITYIO TEMY.

M cnonp30BaHO JOCTATOYHOE KOJTMYECTBO
TUTEpaTyphl M0 NPEATIOKEHHON TeMe. 3
Oamia - Teme pedeparsl pacKpbITa, HO
MCII0JIb30BaHO HEJIOCTATOYHOE
KOJTMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Gaita - TeMa pedepara pacKkpbiTa
dbparmMeHTapHO, TOBepXHOCTHO. () 6aToB
- pedepat He MpeACTaBIEH AT
npoBepku. Bec meponpusTus 1,
MaKCHMaJbHbIHN 6aini 4.

3a4CT

Texymui
KOHTPOJIb

Pedepar o
HEMETaJTNYCCKUM
marepuaiiam. KPM

OTHOCHUTCS K 6
pasneny

0,3

[Tpu oLleHMBaHUU pe3yIbTAaTOB
MEPOTIPUATHS UCTIONB3yeTCs OaJTBHO-
pEeUTHHIOBasl cCCTeMa OLICHUBAHUS
[PE3yNBTaTOB YUeOHOH e TENFHOCTH
oOyuaronuxcs (yTBep)KJIeHa MPUKa30M
pektopa ot 24.05.20191. Ne179 u Ne 25-
13/09 ot 10.03.2022) Pedepar
OLICHUBAETCA CIEeIyIoINUM 00pa3zom: 4
6asuia - 3a IyOOKO PACKPBITYIO TEMY.
cnonp30BaHO JOCTATOYHOE KOJTHUYECTBO
JTUTEpaTyphl M0 NPEATIOKEHHON TeMe. 3
Oamia - Teme pedeparbl pacKpbITa, HO
UCII0JIb30BAaHO HEJJOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Ganna - TeMa pedepara pacKpbiTa
dbparmMeHTapHo, TOBepXHOCTHO. () 6aIoB
- pedepat He MpeCTaBIEH AT
poBepku. Bec meponpustus 1,
MaKCHMaJIbHbIHN 6ani 4.

3a4CT

Texymui
KOHTPOJIb

Pedepar no
KOHCTPYKIIMOHHBIM
cramsm. KPM
OTHOCHUTCH K 5

paszmeny

[Tpu onleHNBaHUM PE3YIHTATOB
MEPOTIPHUSITHS UCTIONB3YETCs 0ATEHO-
pEUTHHIOBas CUCTEMa OLCHUBAHUS
[PE3yNbTaToOB YUeOHOH e TENFHOCTH
oOyuaroniuxcs (yTBep:KaeHa MpUKa3oM

pekropa ot 24.05.2019r. Nel179 u Ne 25-

3a4CT




13/09 ot 10.03.2022) Pedepar
OILIEHUBACTCS CICAYIONIMM 00pa3om: 4
0asta - 3a IIIyOOKO PACKPBITYIO TEMY.

VI criop30BaHO JTOCTATOYHOE KOJINMIECTBO
JTUTEPATypPhI TI0 TPEATI0KEHHON TeMe. 3
Oamta - Teme pedeparsl pacKpbITa, HO
MCTIOJIb30BaHO HEJOCTATOYHOE
KOJTMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Gamnna - TeMa pedepara pacKpbiTa
dbparmMeHTapHO, TOBEepXHOCTHO. () 6aToB
- pedepar He IpeCTaBICH IS
npoBepku. Bec meponpusitus 1,
MaKCUMAaJIbHBIN 0art 4.

KomnnokBuym mmo

KomokBiuyM pOBOIUTCS Ha
TabopaTOPHBIX paboTax Mociie N3ydeHUs

IIACTHECKOIH COOTBETCTBYIOILIETO pazjena Kypca
Texymui nedopmaruu u Y P ypea.
KoJI7T0KBUYM COZIEPIKHT 1O 8 BOMIPOCOB  [3a4eT
KOMTPOTIL | POKPHCTAILTHAIITH. [Ipu o1ieHKe UCTIONIBb3YETCA CAEAYOIIast
KPM otHocurcs k 1 p b3y vy
— [IKaja: 3a KaKJIbIi MpaBMWIBHBINA OTBET |
P Y Oas.
Jlaboparopusie paboTsl "[InacTuueckas
nedopmarus meramios" u "
Pexpucramin3aiuoHHbIA OTKUT"
B3aMMOCBSI3aHbI M 3aIUIIAIOTCS
OJTHOBPEMEHHO, BOIIPOCHI 33at0TCSA
000011eHHBIC, O3 pa3eeHUs] HAa TEMBI.
Sammra 3amura 1abopaTopHbIX padoT
Texyuui OCYILIECTBIISIETCS UHAUBUAYAIBHO.
1a60paTOPHBIX padoT 3a4eT
KOHTPOJIb 10 1 pasnen OrneHnBaeTCs MPaBUIBLHOCTH BBIBOJIOB U
P y OTBETHI Ha BOIPOCHI (TPHU BOIIPOCA).
OO01muit 6a1 Mpu OLEHKE CKIIAAbIBACTCS
W3 CIEAYIOIIMX MTOKa3arenen
- BBIBOJIBI IOTUYHBI 1 0OOCHOBAHHI - |
Oan
- MPaBWJIBHBIN OTBET Ha OJIMH BOMPOC -1
Oasin
KomokBryM mpoBOAUTCS Ha
Konnoksuym o 1ab0paTOpHBIX paboTax Mmociae U3y4eHus
Texymuii YKEJIE30yTTIEPOTUCTHIM COOTBETCTBYIOILIETO pa3jiena Kypca.
KOHz oIl craBam. KPM KoysIoOKBUYM COAEPKUT MO 8 BOMPOCOB  [3aUeET,
p OTHOCHUTCS KO 2 1 3 [Ipu OLEHKE UCTIONB3YETCS CIEeAYIOIIas
paznaeiny [IKaJIa: 32 K&Kl MPaBUIbHBINA OTBET 1
OaJ.
Ornpoc OCylIeCTBIsAECTCS UHIUBUIYATbHO.
OneHuBaeTcs MPaBUILHOCTh OTBETOB Ha
. | Ompoc o xene3o-
Texymnii BOIIPOCHL. 3a/1at0Tcs 4 BOIpoca u3
YIJIEPOTUCTHIM 3aueT
KOHTPOJIb CLUIABAM nepeuHs, nMeromerocst B PI1I.
M cnonb3yercs moka3areib: IPaBUIbHBIN
oTBeT Ha 1 Bompoc - 1 6amn
KosnmokBuyM poBOASITCS Ha
Komnoksuym o
. 1abopaTOpHBIX paboTax Mocae U3y4eHHs
Texymmit TepMITHCCKOn COOTBETCTBYIOIIIETO pazjena Kypca
Y obpabdotke. KPM Y ypea. 3a4eT
KOHTPOJTb KosmokBryM coiepKuT Mo § BONpOCOB

OTHOCUTCH K 4
pasneny

[Tpu orieHKe MCTIONB3YETCS ClEAYIOIIas

[IKaIa: 3a KaKJbIi HpaBI/IHBHHﬁ otBeT 1




OaJuI.

Texymui
KOHTPOJIb

[IuceMenHsIit onpoc.
KPM otHocurcs k 5

pasneny

13

CTyzeHT noigyyaer KapTouKky B
COOTBETCTBUU C KOTOPOH HEOOXOAUMO
pacudposars 12 Mapok craneii u
YYT'YHOB U TI0 TIPUBEICHHOMY
XMMHYECKOMY COCTaBY U OIHY CTaJlb
3ammdpoBark. [IpogomKuTeTHHOCTH
onpoca - 30 MuHyT . 3aaHue
OLIEHUBAETCA CIEAyoIMM o0pa3oM: 3a
Ka)KIy0 PaBUJIBHO BBIOJHEHHYIO
pacpoBKy WK 3aIIU(PPOBKY MapKH
CruiaBa npucsauBaeTcs 1 Oau.

3a4CT

101 3

Texymni
KOHTPOJIb

3amura
nabopaTtopHOH
paboThI MO 4 pazaeny

3amura 1abopatopHoit paboThI
"BnusiHre CKOPOCTH OXJIAKICHHE Ha
CTPYKTYpY U CBOMCTBa cTanu"
OCYULIECTBIISIETCS] UHUBUAYAJIBHO.
OneHnBaeTCs MPaBUILHOCTh BBIBOJA U
OTBETHI Ha BONPOCHL. 3a/1al0TCs TPU
BOIIPOCA.

OO61mmii 6asnI mpu OIEHKE CKIIAIbIBACTCS
U3 CIEIYIOIINX MOKa3aTenei:

- BBIBOJIBI JIOTUYHBI 1 OOOCHOBAHHI - |
6as1

- IPaBHJIBHBIN OTBET Ha OMH BOIIPOC - |
6asu1

3aUCT

11| 3

Texymni
KOHTPOJIb

3amura
1a60paTOpPHBIX padboT
1o 4 pazgeny

3ammra mabopatopHoit paboTsl "OTHmyck
cTanu" OCyIIECTBISAETCS
uHAUBHIYaIbHO. OlleHnBaeTCs
MPABIJILHOCTH BBIBOJIA U OTBETHI Ha
BOMPOCHL. 33aJ1al0TCS TPU BOIpOCa.
OO1mmii 6ant npu OIEHKE CKIIAIbIBACTCS
U3 CIEYIONINX ToKa3aTeneil:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHEI - |
Oan

- MPaBWJIBHBIN OTBET HA OJIMH BOTPOC - |
Oan

3a4CT

121 3

ITpome-
KyTOUHas
arTecTanus

3auer

CTyIeHT MMCbMEHHO OTBeYas Ha 9
BOTIPOCOB M3 TMEPEYHS KOHTPOIBHBIX
BOMPOCOB, UMEIOIIUXCS B CUCTEME
OnexktponHbi OYpI'Y u PIT/]
muctumnHel. [Tociie mpoBepku padoThI,
B CIIy4ae HEOOXOIMMOCTH,
MperoiaBaTeslb UMEET MPaBO MPOBECTH
coOeceoBaHue, MO3BOJIAIOIIEE OIEHUTE
c(hOpMHUPOBAaHHOCTH KOMIIETEHIIUH.
[IponomxurensHOCTh onpoca - 30 MUHYT
. 3a/1aHue OLIEHUBAETCS CIETYIOIINUM
00pa3om: 3a KaXKIblil IPaBUIIbHBIA OTBET
npucBanBaeTcs 1 Ga.

3a4YCT]

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEXKYT

arrecralu

OUHOH

[Iponenypa npoBeneHus

Kpurepun
OLICHUBAaHHUS




3a4€T

IIpu oneHMBaHUY PE3YyIBTATOB MEPOIIPUATHS UCIIONB3YETCS
0aNIbHO-PEUTHHTOBAs CUCTEMa OIICHUBAHUS PE3YIbTaTOB yUeOHOM
JIeATeTbHOCTU 00ydaromuxcs (YTBepKAeHa IPUKA30M PEKTOpa OT

24.05.2019r. Ne179 u Ne 25-13/09 ot 10.03.2022). Peiitunr

00y4JaroIerocs Mo JUCUUIUIMHE ONpPEAeNseTcs 1Mo pe3ynbTaraM (B cooTBeTCTBHU C
Tekymiero Kontpostst. [Ipy Haau4uu y cTyaeHTa MpoXoaHbIX OautoB(m. 2.5, 2.6
no kaxxaoMy KPM, ncxons u3 peittunra 60% , crynent nonyuaet |[lonoxxkenus

3a4eT 6e3 JOMOIHUTEIBbHOTO cobecenoBanus. CTyIeHT BIIpaBe

MIPUITH HA 3a4eT JUIs YIIYUIICHUS CBOETO PEUTHHIA U TIOJy4YUTh
orieHky 1o ¢popmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yuetom

TGKYH_IGFO KOHTpOHSI )41 63JIJ'IOB 3a HpOMe)KyTO‘{HOG HUCIIBITAHHUC.

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHus

OIIK-1

3HaeT: GU3NUECKYIO CYyIIHOCTh SIBJICHUHN, MPOUCXOASIIUX B
MarepHasax Mpu BO3ACHCTBUU Ha HUX Pa3IMYHBIX (PAaKTOPOB B
YCIOBHSIX UX DKCIUTyaTalluu

OIIK-1

'YMeeT: 0CyIIeCTBIATh BEIOOP MaTe€pUaIoB A U31EIUN
Pa3JIMYHOIO HA3HAYEHHUsS C YYETOM DKCILTYaTallHOHHBIX
TpeOOBaHUI 1 OXpaHbl OKPY’KAIOLIEH Cpebl

OIIK-1

MMeeT npakTUYeCKU OMBIT: UCTIONb30BAHUS CIIPABOYHBIX
MaTepHasoB, IPOrpaMM U HH(OPMALIMOHHBIX PECYpPCOB MIPU
BbIOOpE MaTepUasoB JUIsl U3/IE€TUI pa3TUYHOTO Ha3HAYCHUS

[1K-1

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI MaTepHUajoB
NpY 3aTBEPACBAHNH, IUTACTHYECKOH ehopMalluK U TEPMUUECKOM
00paboTKe;

[1K-1

'YMeeT: ycTaHaBIUBaTh B3aUMOCBSI3b KOMITJIEKCA (PU3UKO-
MEXaHUYECKHX CBOMCTB CO CTPYKTYPOM; C TO3ULIMI
DKCILTYaTallMOHHBIX TPEOOBAaHUI pallMOHAIIEHO BBIOUPATH
MaTepuabl sl 00eCreueHns: IPOYHOCTH, HaJIe)KHOCTH 1
ITOJITOBEYHOCTH U3/EIIHIM.

[1K-1

Mmeet HpaKTI/I‘lCCKI/Iﬁ OIIBIT: aHAaJIN3a TCXHOJOTUYCCKHUX
IMPOLCCCOB, BIIUAIONIUX HAa KAYCCTBO IMOJTYyYaCMbIX 1/13)1em/1171, C
[MO3UITHMN OKCINTyaTallUOHHBIX Tpe60BaHHI>i pallnoOHAaJIBHO BLI6I/IpaTB
MaTCpUualibl IJId obecneueHus IMPOYHOCTHU, HAACIKHOCTHU U

IOJITOBEYHOCTH U3ACITUHI.

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIIIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:

1. Jlaxtun, 0. M. MarepuanoBenenue Y4eOHUK /711 BTYy30B. - 3-€ U3.,

nepepad. u jorm. - M.: Mammunoctpoenue, 1990. - 528 c. wi.
2. Comuues, O. I1. MarepuanoBeaenue Yue0. a1t By30B 110 METaJUTYPT.,
MalTuHOCTPOUT. 1 ob1eTexH. crenuanbHocTsM 0. I1. Connues, E. U. [Ipsaxun. - 3-

e u3.. nepepad. u pom. - CII16.: Xumuznar, 2004. - 734, [1] c. n.

3. MarepuanoBenenre Y4eb. st By30B 10 HAIPABICHUIO U
CHEIUATBLHOCTSIM B 00J1. TEXHUKH U TeXHOJIOTHU: TocBsml. namsitu . . Cunopuna




b. H. Apzamacos, B. 1. Maxkapoga, I. I. MyxuHn u ap.; [Tog o6ur. pexn. b. H.
Ap3zamacosa, I'. I. MyxuHa. - 6-¢ u3z., crep. - M.: I3garensctBo MI'TY, 2004. - 646

C.

0) OononrHUMeENbHASL IUMepPamypa:

I'ynsies, A. I1. UactpymenTanehblie cranu Cropas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., mepepad. u gor. - M.: MammHoCTpoeHue,
1975.-272 c. un.

1.

2.

I'ennep, 1O.

A. MarepuanoBenenue Yue6. nocooue ais By30B Ilofg

pen. A. I'. Paxmiragra. - 6-e usg., nepepad. u gom. - M.: Metamnyprus, 1989. - 456

C. UJI.

3.

Kapega, H. T. [IBeTHbie MeTasuibl u ciuiaBbl TekeT yued. mocodue H. T.
Kapega ; FOx.-¥Ypain. roc. yu-1, Kad. ®us. meranioreaeHue u Gpusrka TBEPAOTO
tena ; OYpI'Y. - Uenabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] . u.

8) omeyecmeenHuvle U 3apyOedCHbLE JHCYPHANBL NO OUCYUNTUHE, UMerowuecs 6 bubauomexe:
MertanmioBeseHue 1 TepMudeckas 00paboTKa METaIOB
MamuHocTpoeHue

1.
2.

2) MemoouuecKue yYKazaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
Marepuanoseaenue: yueoHoe nocooue/ X.M.MOparumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensouunck: U3a-so FOYprY. 2010.-38c.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MarepuanoBeaenue: yueoHoe nocooue/ X.M.MoOparumos,
B.1.®unaros, H.A.Illa0ypoga. - Yensouuck: U3a-so FOYprY. 2010.-38c.

1.

JJIeKTPOHHAsA Y4eOHO-MeTOANYeCKAasl JOKYMEeHTAIlUs

HanmenoBanue
Ne Bux peeypeas | bubnuorpaduyeckoe onrcanue
JUTEpPaTypbl | AIEKTPOHHOMN
dbopme
OCHOBHAS OnekTpoHHbIN [MarepuanoseaeHue: yueOHoe nocooue /M.A.Cmupros, K.}O.Okues,
1 TeDaTYDA KaTajor X.M.Uo6parumos, 0. J1.Kopsrun: M3a-so FOYpI'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
DIEKTPOHHBIH
JlononHuTENbHAS Marepuabl : yuel. mocodue Ui MaluHOCTp. U METAJLTypr.
2 Karajor .
nmuTeparypa OVpLY cnenuanbHocTei.- Yensounck : U3n-so FOYpI'Y |, 2011.-Y.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD 1 &key=000553245
.. [MarepuasnoBeaeHue: yaeOHoe mocodue K 1abopaTopHbIM paboTam
ONEeKTPOHHBIN i
JlomonHuTeapHAsA /11.B.Jlartnna, B.JI.nenues, A.C.Co3biknHa.— Yensaounck: M3a-Bo
3 fmreparypa [0 OVETY, 201381

http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

[TepeyeHb UCMOIB3YEMOrO MPOrPAMMHOTO OOECTICUEHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

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




[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

Bun 3anaruii

No
ayjl.

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
IIpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTieYeHHE, UCTIONB3YEeMOe I Pa3IHUHbIX
BUJIOB 3aHATUN

Jlexumun AyUTOPHSI, OCHAILICHHAS MYJIBTUMEHMIHBIM TPOEKTOPOM
YueOHast 1aboparopusi MaTepuaioBeIeHUs, OCHAIEHHAS: — MeYaMHU JJIsl HarpeBa
00pa3uoB; — TBepaoMepaMu bpunemns u Pokseiia; — py4HbIMU IPOKAaTHBIMU
CTaHaMU; — MeTajuorpadguyecKkuMu Mukpockonamu. 2. [Inakarel u gponun
Jlabopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komnekuus
3aHATUSA (1) |makpouunpoB 1 u310MOB. 4. Moaenu KpUCTALNTNYECKUX PEIIETOK METaIJIOB. 5.

Paznarounbiii Marepual 1o teMe «CruiaBbl xKeae30—ymiepoay. 6. Meronnueckue
nocobus k gaboparopHbiM padoTtam. 7. KOHTposibHBIE 3aaHUs IO OCHOBHBIM

pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.




