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Crucok JOKYMCHTOB U MaTCpHuajioB

. IlepedeHs MIaHUPyEMBIX PE3yNbTaTOB 00yYeHHUS 110 TUCIUILUIMHE, COOTHECEHHBIX C yCTAHOBIICH-
HBIMU B 00pa30BaTeNIbHON MPOTPaMMe MHINKATOPAMH JOCTUKECHUS KOMITETCHITHM ....ocvvevvveveenrciene
. Llenp 1 MeCTO TUCHHUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHOM MIPOTPAMMBL.......vvvveesreseereerenresneseeseeenes
. Conepxanue paboueil mporpammsl (00beM JTUCHUIUIHHBI, THITBI U BUBI YI€OHBIX 3aHATHH, yueo-
HO-METOANYECKOEe 00ECIEYCHNE CAMOCTOSTEIBHON PAOOTHI OOYHAOIIIHXCS) +..vvvvevereereenrerresrenreseeseeans
. @OH/T OLIEHOYHBIX CPEACTB MO JIUCIIUTIIITHE ....veeuvieeesreessesseeteessesssesseessessseaseesesssesseesnessnesseessesnnesseennes

4.1. HCpC‘ICHB KOMHeTeHI_II/Iﬁ U MHAUKATOPOB JOCTHUIKCHUS KOMHCTCHLII/Iﬁ C YKa3aHUCM COOTHC-
CCHHBIX C HUMHU 3aIUIaHUPOBAHHBIX PC3YJILTATOB O6yquH$I IO JUCHMITIIIMHE. Onucanue KpHu-

TEPHUECB 1 LKAl OUCHHUBaHWA PE3YIbTAaTOB 06yLIeHI/I${ IO JUCHHUIIIIMHE ...covviiiiiiiiiiiiiiiiniiniaan,

4.2. TunioBBIC KOHTPOJBHBIC 33JJaHUS WJIM MHBIC MaTepPHAIIbl, HEOOXOTUMBIC IS OIICHUBAHHUSI Pe-
3yAbTAaTOB 00yUEHUS MO JUCIHUILINHE, COOTHECCHHBIX C YCTAaHOBJICHHBIMU B 00pa30BaTeIbHOM
nporpaMmme MHJIMKAaTOpaMu JOCTHKEHHUS KoMITeTeHIni. MeToanyecKkue Marepualsbl, Onpee-

JISTFOIIHE TTPOIIEAYPHI OIICHUBAHUS PE3YJIBTATOB OOYUCHHS IO TUCIIHUTUTHHE ..vvveevveeeiveessireeseness
4.3. PEUTHHT-TUIAH JUCIIAIIIIIIEBL ..oevvuvuunssseeesssssssssssssesssssssssssssssessssssssssssssssessssssssssssssseessssesssrssnsseeessennns
. YueOHO-MeTonuecKkoe 1 HHHOPMAIIMOHHOE 00€CTICUCHUE JTUCITUTIIITHBL ..eevvveeivveessireessireessineesssneenns

5.1. IlepeueHb OCHOBHO# U JONOJIHUTEIBHON y4eOHOM TUTEPATYPHI, HEOOXOAUMOM IS OCBOCHHS

D107 (03 00700 01070513 (N

5.2. Ilepeuens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOHK ceTn «THTepHeT» 1 mpo-

IPaMMHOT0 00ecIieueHUsI, HEOOXOAUMBIX JUISI OCBOCHUS JUCIIHILTIHBI .....veevveeeeveeniesneesieeeesnnenes
. MarepuanbHO-TeXHHUYECKas: 0a3a, He0OX0oauMasi IJisi OCYIIECTBICHHUs] 00pa30BaTeIbHOTO MPOIIeC-
CA TTO JIUCTIHTIITFTHC ... tvestteseesteeseeessesseesseessesseenseesseaseeabeeseeas e e beenb e e s e e ebe e b e e s s e ek e e a bt e st e eb e e et e e nbeebe e beanbenreenns



1. IlepeveHb MIAHMPYEMBbIX Pe3yJIbTATOB 00yYeHHS MO JUCIUIINHE, COOTHECEHHBIX € YCTAHOB-
JICHHBIMH B 00pa30BaTe/IbHOM MpOrpaMMe HHIANKATOPAMM JOCTHKEHUS KOMIIEeTeH Uil

ITo mToram ocBoeHUA JUCHUITINHBI O6yanOHlHﬁCH JOJDKEH JOCTHUYb CIICAYIOINUX PE3YIILTaTOB o6yqe-

HUS:

Kareropus (rpynna) ®opmupyemas komne-  Kox u HauMeHOBaHUE Pesynbrarer 00yueHus
KOMITETEHINH (TIpH TEHIUS (C yKazaHUEM WHJUKATOpa JOCTHXKE- 10 JUCLUILIMHE
Hanuuuu OI1K) KOJ1a) HUSI KOMIIETEHLINU

Cnoco0eH ucronbp30BaTh
CBOMCTBA KOHCTPYKLIH-
OHHBIX U JIEKTPOTEXHH-
YEeCKMX MaTepuaioB B
pacdeTax mapaMeTpoB U
pPEXUMOB 0OBEKTOB
npodeccHoHaIBHOH Jie-
srenpHOCTH (OITK-5);

OIIK-5.1. Ucnonb3yet
3HaHue o0nacTel npu-
MEHEHUs, CBOICTB, Xa-
PaKTEPUCTUK U METOJOB
UCCIIEIOBaHUs KOH-
CTPYKLIMOHHBIX MaTepU-
aJIOB NP BBIOOPE KOH-
CTPYKLIMOHHBIX MaTepU-
aJIOB B COOTBETCTBUU C
TpeOyeMbIMH XapaKTe-
pUCTHKaMU

OIIK-5.2. [IpoBoauT
pacueTsl HapaMeTpoB U
PEXKUMOB 00BEKTOB
npodeccroHaIbHOM Jie-
ATEJIHLHOCTHU C UCTOIb30-
BAHMEM CBOWCTB, XapakK-
TEPUCTUK U METOJIOB HC-
CJIEJOBAHMUSI AJIEKTPO-
TEXHUYECKUX MaTepua-
JIOB

OIIK-5.3. Beinonusier
pacdeTsl Ha IIPOYHOCTD
IIPOCTBIX KOHCTPYKIIUN

3Harh o0nacTu mpumMe-
HEHMSI, CBOMCTB, Xapak-
TEPUCTUK U METOJIOB HC-
CJIETIOBaHHSI KOHCTPYK-
[IUOHHBIX MaTepUaIoB
pY BBIOOPE KOHCTPYK-
[IUOHHBIX MaTepUaJIOB B
COOTBETCTBHHU C Tpelye-
MBIMH XapaKTepPUCTHKA-
MU

YMETh UCIOJIL30BaTh
XapPaKTCPUCTUKH U MC-
TOABI UCCIICAOBAaHUA
QJICKTPOTCXHHUYCCKUX
MarcpualioB

Bnanets HaBbIKaMu pac-
YyeTa Ha MPOYHOCTH MPO-
CTBIX KOHCTPYKLIHI




2. Ileab u MeCcTO JMCHHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

JucnurumHa «MarepuanoBeIcHUe» OTHOCUTCS K 00sI3aTeIbHOM YacTH.

JluciunirHa u3ydaercsi Ha 1 Kypce B 2 ceMecTpe.

Llenp M3y4eHUs: AUCHUILUIMHBL (POPMHUPOBAHUE Y CTYIECHTOB 3HAHHUN O CTPOCHHUHU, PU3MUECKUX, Me-
XaHHYECKUX M TEXHOJIOTHYECKUX CBOMCTBAX MarepuasioB; c(hOPMUPOBATH Y CTYIACHTOB MPEICTABICHUS 00
OCHOBHBIX TCHACHIUAX W HAIIPABJICHUAX Pa3BUTUSA COBPCMCHHOT'O TCOPCTUUCCKOIO U MPHUKIIAAHOTO MAaTC-
pHaJIOBeIcHHs, PHOOPETEHHE YMEHUI U BiaJeHUi (HOPMUPOBAHUS M YIIPABJICHUS CTPYKTYpPOH M CBOWA-
CTBaMH MaTcpuajioB IIpU MCXaHUYCCKOM, TCPMHUYCCKOM, PaJUALIMOHHOM U APYTHUX BUOAX BO3HeﬁCTBHH Ha
Marepuai, 0 MexaHu3Max (pa3oBbIX M CTPYKTYPHBIX MPEBPAIICHUSIX U MX 3aBUCHMOCTH OT YCJIIOBHUH Tell-
JI0BOH 00paboTKH

3. Conep:xanue padoueii mporpaMMsbl (00beM TUCHUIIMHBI, TUIIBI M BUAbI Y4eOHbIX 3aHATHIH,
yueOHO-MeToAu4YecKoe o0ecnedyeHre CaMOCTOATEILHOM padoThl 00yyarommxcsi)



®I'BOY BO « YOMMCKUM YHUBEPCUTET HAYKU Y TEXHOJIOI Uiy

BUPCKHIA ®UJIMAJ YYHuT

OAKVIIBTET ®U3UKU 1 MATEMATUKHU

COIEPXKXAHUE PABOUEH ITPOT PAMMBbBI

JUCLHUILIMHEL «MarepuanioBeeHue» Ha 2

Oo4dHasd

(hopma oOyueHus

ceMecTp

Bun paéornbl O0LeM AUCHHUILINHEI
O6mas Tpynoemkocts aucuuriuinabl (3ET / yacos) 3/108
VY4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy € Mperno/iaBaresem: 54.2
JIEKITUHA 18
MIPAKTUYECKUX/ CEMUHAPCKUX 18
71a00PaTOPHBIX 18
KOHTPOIIb camocTositensHoM paboTsl (KCP) 0
npyrux (TPyNIoBas, UHIAUBHyaTbHAs KOHCYJIBTAIMS U UHBIC BUIBI
y4eOHOH eI TEeNFHOCTH, MPEeIyCMaTPUBAIOIINE pabOTy 00yJaromuXcs ¢
npenogasareem) OKP 0.2
VY4eOHbIX 4acOB Ha CaMOCTOsATeNIbHYIO paboTy oOy4datonxcsi (CPC) 53.8
Y4eOHBIX YacOB Ha MOATOTOBKY K
mudizadery (Kontpomn) 0

dopMa KOHTPOJIS:
Hud3ager 2 cemectp




Ne i/t Tema u coneprxkanue

dopma u3ydeHus: mare-
pHAaJIOB: JICKINH, TIPaK-
TUYECKHE 3aHATHS, Ce-
MUHApCKHUE 3aHATHUS, JIa-
O6oparopHbie pabOTHI, ca-
MOCTOATENbHAs paboTa
TPYIOEMKOCTD (B Yacax)

OcHOBHas  JI0TIOJI-
HUTEJIbHAS JTUTEpa-
Typa, peKOMeH1yeMast
CTyleHTaM (HoMepa
13 CIIHCKA)

3agaHus 0 CaMOCTO-
SITEJIbHOU paboTe CTy-
JICHTOB

dopma TeKyIIero
KOHTPOJIsSl ycIieBae-
MOCTH (KOJUTOKBHY-
MBI, KOHTPOJIbHbBIE
paboThI, KOMITBIOTEP-
HBIC TE€CTHI U T.II.)

Jlex Jla6 I  JI3 CP
C
1 kypc / 2 cemectp
1 Kpucrannuieckoe cCTpoeHUE METAIIOB
11 CrpoeHue u CBOMCTBA MaTEpHUAJIOB 1 2 5  OcH. nmut-pa NeNe 1,2 TectupoBanue [TpakTuueckue pado-

BBenenue. MarepuanoBeieHue Kak Hayka o
B3aMMOCBS3U CTPOEHMS, COCTaBa 1 CBOMCTB
MaTepHuaioB U CIIaBoB. Poib MaTepuasios B
COBpEMEHHOM TexHuke. PaboTa oTeuecTBeH-
HBIX ¥ 3apyOeXHBIX YUEHbIX B 007aCTH Ma-
TepuanoseneHus. Kpucrannnueckue u
amop(HbIe Tena. DIeMEeHTbl KpUCTaIIorpa-
¢un. Kpucraminyeckas pemerka, Kpucrai-
jorpaduueckre HHAEKChl. AHU30TPONHUS U
noauMopdusM B Metasuiax. Biausaue tuna
CBsI3U (METAJUNINYECKOM, HOHHOW, KOBAJICHT-
HOW U T. J1.) Ha CTPYKTYpY U CBOWCTBAa KpH-
ctamnoB. Toueunble nedexTsl. JIuneiiHbe
nedextsl. [ToBepxHocTHBIE nedekTs. Ku-
Kue Kpuctauibl. CTpyKTypa HeMeTainye-
CKUX MarepuasoB (TMOJIUMEPBI, CTEKIIO, Ke-
pamuka).

Homn. nmut-pa NeNe 1,2

ThI




1.2

1.3

DopMHUpOBaHUE CTPYKTYPHI JINTHIX METa-
JIOB

Kpucrannuzauus metamnos. Camorpous-
BOJIbHAs KpucTtaymsanus. Hecamonpous-
BOJIbHAs KpucTtaiuzauusi. opma kpucrai-
JIOB U CTpOeHue CIUTKOB. [lomyuenue MmoHo-
KpHucTauioB. AMopdHbie MaTepuansl. Hano-
KPUCTAJNINYECKUE MATEPUAIIBI.

dopmMupoBaHHE CTPYKTYPHI 1e(OPMHUPOBAH-
HBIX METAJIJIOB

[Tnactuyeckoe eopMUpPOBAHUE MOHO- U
MNOJIMKPUCTAIIIIOB. MeXaHU3M IIaCTUYECKOTO
nedopmupoBanusi. OcobeHHocTH AedopMu-
poBaHMsI MOHOKpUCTasLIoB. Jlepopmupona-
HUe noiaukpuctamuioB. JepopmupoBanue
JByx(pa3HbIX criaBoB. CBOICTBA X0IOAHO-
ne(OpMUPOBAHHBIX METAJIJIOB U CIIJIa-
BoB.Hakuien, Bo3Bpar u pekpucramin3anus.
Bnusiaue xonoaHo# mactudeckoi aedop-
Maliy Ha CTPYKTYpY U CBOMCTBA METAIJIOB.
Haxnen. Tekcrypa nedopmannu. Bo3spar.
[Tpouecc nonuronusanuu. [lepsuunas pe-
kpuctamumzanus. CobuparenbHas peKpu-
cramnuzanus. QakTopsl, BIUAIOIIKE HA pa3-
MEDp 3€pHa NOoCJIe peKpUucTaum3anuu. Tek-
CTypa pekpucTaunsanuu. lMizMenenue
CBOMCTB M€TaJUIA ITPU PEKPUCTAIIIU3ALIUY.
XomoaHas v ropsidasi e opMarius.

1

OcH. nut-pa NeNe 1,2
Hom. nmut-pa NeNe 1,2

OcH. nut-pa NeNe 1,2
Hom. mut-pa NeNe 1,2

TecTtupoBanue

TectupoBanue

[TpakTuueckue pado-
TBI

[IpaxTrueckue pado-
THI

OCHOBBI TCOpHHU CIIIAaBOB




2.1

BriusiHue XuMudeckoro coctaBa Ha paBHO-
BECHYIO CTPYKTYpY CILUIaBOB

MeTozabl HOCTPOEHMSI TUarpaMM COCTOSIHUSL.
Onpenenenne TEPMUHOB: CIUIAB, CUCTEMA,
KOMIOHEHT, (haza. [IpaBmiio ¢as. Tepasie
pacTBOPBI, IPOMEXYTOUHBIE (ha3bl, UX CTPO-
€HUE U CBOMCTBA. J[MarpaMMbl COCTOSTHUSA
JIBOMHBIX CIIJIABOB: MarpaMma COCTOSHHUS
CUCTEMBI C ITOJIHOM PacCTBOPUMOCTBIO KOM-
IIOHEHTOB B TBEPAOM COCTOSIHMM, JUarpamma
COCTOSIHUSI CUCTEMBI C OTPaHUYEHHOM pac-
TBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM CO-
CTOSIHUU C OBTEKTUYECKUM U MEPUTEKTUYE-
CKHM IIPEBPALICHUSMH, JUarpamma cocTos-
HUS CHCTEMBI, 00pa3yIolieil XHMUYeCKIe
COCIMHEHUS, IMarpaMMa COCTOSIHUSI CUCTe-
MBI ¢ HAJTMYUEM TIOJTMMOPQHOTO TIpeBpaliie-
HUS y KOMIIOHEHTOB. DPU3NYECKUE U MEXa-
HUYECKHUE CBOMCTBA CIJIABOB B PAaBHOBECHOM
COCTOSTHUH.

JlarpaMma COCTOSIHUS KEIe30yIIIepOIu-
CTBIX CIUIaBOB, €€ XapaKTEePUCTHKA U TPaK-
TUYECKOE IPUMEHEHNE

2

5

OcH. nut-pa NeNe 1,2
Hom. nmut-pa NeNe 1,2

TecTtupoBanue

[TpakTuueckue pado-
TBI

3.1

Jlnarpamma coCTOSIHUS KeNe30yITIepOIu-
CTBIX CILJIABOB

Jlnarpamma COCTOSIHUS KeIe30—1IEMEHTHT.
KomnoneHTsl, a3bl, CTpyKTYpHBIE COCTaB-
JSIOUINE cTajeil v OeNbIX YyT'yHOB, UX Xa-
paKTepUCTHKA, YCIIOBHs 00pa30BaHus U
CBONCTBa. BiusiHMe yriepona v MoCTOSTHHBIX

5

OcH. nut-pa NeNe 1,2
Hom. mut-pa NeNe 1,2

TectupoBanue

JlaGoparopHas pabo-
Ta




pUMecei U JeTUPYIOUINX IEMEHTOB Ha
CTPYKTYpY U cBOMcCTBa cTanu. Kiaccuduxka-
1Usl YIJIEPOIUCTBIX CTallel IO CTPYKTYpeE.
BistHue serupyrommx 3eMeHTOB Ha I10-
aumopdusm xeneza. CTpyKTypHbIE KJIaCChI
JICTUPOBAHHBIX cTajieii B YCJIOBUAX PAaBHOBC-
cus ¥ HarpeBa./luarpaMma coCTOSIHUS Kele-
30—KpeMHUM—yIIepoa. PasHoBuaHOCTH Uy-
ryHoB. Cepble 4yryHbl. BoicokonpouHbie
qyryHbl. UyryHBI ¢ BEpMUKYISIPHBIM rpadu-
toM. KoBkue uyrynsl. MapkupoBka, CTpyK-
Typa, cBoicTBa. [lomyuenue. O6nacTs npu-
MEHEHHUSI.

Teopus TepMuyecKoil 00pabOTKH CTaIH

4.1

TepMmuueckas 1 XUMHKO-TEpMHUYECKast o0pa-
0O0TKa CILJIAaBOB

Teopus Tepmuyeckoit 00pabOTKU CTaNH.
Bupsl Tepmuyeckoit 00paboTKH cTajH.
Huddy3us B MeTamiax u criaBax. Tepmu-
yeckas 00paboTKa CIIJIaBOB, HE CBA3aHHAs C
(a30BBIMH ITPEBPAIIEHUSIMH B TBEPAOM CO-
crostHuU. Tepmudeckas 00paboTKa CIIJIaBOB
C TIepPEeMEHHON PaCTBOPUMOCTHIO KOMITOHEH-
TOB B TBEPAOM cocTosiHUHU. [IpeBpaiienus B
CTaJISIX TIPH HarpeBe JI0 ayCTCHUTHOTO CO-
crosiaus. [IpeBpaiienue aycreHuTa mpu pas-
JMYHBIX CTETICHSX TepeoxIakaeHus. Jna-
rpamMma H30TepMHUYECKOr0 pacraja nepe-
OXJIKAEHHOTO0 aycTeHuTa. [lepimutHOe mpe-
BpallieHne. MapTeHCUTHOE MpeBpalleHue U
ero ocobeHHocTH. BrusiHue nerupyrommx

5

OcH. nut-pa NeNe 1,2
Jom. nut-pa NeNe 1,2

TectupoBanue

Jlaboparopnas pabo-
Ta

10



3JIEMEHTOB Ha MapTEHCUTHOE IIPEBPALICHUE.
Kputnyeckas CKOpOCTh OXJIXKICHHS U (ak-
TOpBI, BaUsAonMe Ha Hee. [IpeBpamenue npu
HarpeBe 3aKaJICHHOM cTanu. BinsHue tem-
1epaTypsl U IPONOJDKUTEIIBHOCTH HarpeBa
Ha CTPOCHME U CBOKMCTBA 3aKAJICHHOM CTaJIH.
BnusiHue sernpyromux 3J1€MEeHTOB Ha IIpe-
BpaleHue npu ornycke. O6parumas u He-
oOparumasi OTIIyCKHas XpyI-

KocTh. TeXHOIOTHS TEpMUYECKO 00padOTKH
cTanu. XHUMHUKO-TepMHUecKas 00paboTka
CTaJlu.

5.1

MaI_HI/IHOCTpOI/ITCJ'IbHBIe Marcpualibl

KoHcTpyKIIMOHHBIE MaTepUaibl

KoncrpykunonHnas npounocts. Cranu,
00eCrneYnBaroIIe KECTKOCTh, CTATHYECKYIO
U IIUKJINYECKYI0 TpodyHoCcTh. O01ue Tpedo-
BaHUs, IPEAbSBIAEMbIE K KOHCTPYKIMOH-
HbIM MaTtepuaiaMm. KoHCTpyKIIMOHHas Ipoy-
HOCTb U €€ KpUTEpUU. MeTo bl MOBBILIECHUS
KOHCTPYKIIMOHHOM npoyHocTu. Kinaccudu-
Kalysl KOHCTPYKIIMOHHBIX MAaTE€pPHUAJIOB. YT-
JEPOAMCTHIE CTAIU OOBIKHOBEHHOIO Kaue-
ctBa. KauecTBennsle cranu. MapkupoBka
JETMPOBaHHbIX cTasiel. HuskonernpoBaH-
HbIE CTPOUTENBbHBIE CTANN. JlernpoBaHHbIE
MAaIIMHOCTPOUTENbHbIE CTANHU (LIEMEHTYe-
MBI€, YITy4IlIa€MbIE, PECCOPHO-TIPYKUHHbIE
ctanu). MI3HococToiikne KOHCTPYKLIHOHHbIE
CTaJIM. XapaKTepUCTHKA U3HOCA U BUJIbI U3-
HalMBaHus. Marepuainsl, ycToH4MBbBIE K a0-

5

OcH. nut-pa NeNe 1,2
Hom. mut-pa NeNe 1,2

TectupoBanue

JlaboparopHas pabo-
Ta

11



5.2

5.3

pa3sMBHOMY M3HaUIMBaHWIO. Marepuansl,
YCTOWYUBBIE K YCTAaJIOCTHOMY U3HAIlIMBa-
HUI0. Marepuaiibl, ycTON4HBbBIE K U3HALIU-
BaHHIO B YCJIOBHSX OOJIBIINX ABICHUH U
YAApHBIX HArpy30K. AHTU(QPUKLUOHHbIE Ma-
Tepuansl. PpuKIUOHHBIE Marepuaisl. [1la-
PHUKOIIOIUIMITHUKOBBIE cTanu. Marepuansl,
YCTOWYUBBIE K BO3JIEHCTBUIO TEMIIEPATyphbl U
paboueii cpesp

HNHcTpyMeHTaIbHBIE MaTEpHUaIIbI

MaTepI/IaJII)I JJIA pe;xynmx, I/I3MepI/IT€JII)HI>IX
WHCTPYMEHTOB U JIJIs1 00paOOTKH METaJIOB
JIaBJICHUEM. Yrepoauctoie craiu. Huskomne-
TUpOBaHHbBIE CTaNU. beIcTpopexymue crany.
[TopomikoBsie TBep/bIe ciiiaBbl CBEpXTBEp-
Jibie Matepuaibl. CTanu 71 U3MEPUTEIbHBIX
uHCTpyMeHTOB. CTanu it 00paboTKu Me-
TaJIJIOB JaBJICHUEM

L[BCTHI)IC METAJJIbI U CIIJIaBbI

Turan u ero criaBel. CBOIMCTBA THTAHA U
€ro CIUIaBOB. BiusiHue nerupyommx ie-
MEHTOB Ha CTPYKTYpPY ¥ CBOKMCTBA TUTAHO-
BbIX crutaBoB. CBoiicTBa Oepuus. bepun-
JIMeBBIe cIIaBbl.Menn u ee criaBel. Menp 1
ee cBoiicTBa. O0Imas XapaKTepuCTUKA U
KJaccu(uKaIys MeTHbIX CIIIaBoB. JlaryHu.
bpon3ssl. AmtoMunuii u ero criaBbl. CBOM-
ctBa amoMunus. OOIIas XapaKTepUCTUKA
ATIOMUHHEBBIX CIUIaBOB. [ledopmupyembie
AJTIOMUHUEBEIC CIIJIABEL. JIMTEMHEBIE aTlOMU-
HUEBbIE CIUIaBbl. [ panynupyemsie ciuia-
BbI.CIUTaBEI Ha OcHOBE Maruus. OOmias xa-

5

5

OcH. nut-pa NeNe 1,2
Hom. mut-pa NeNe 1,2

OcH. nut-pa NeNe 1,2
Homn. mut-pa NeNe 1,2

TectupoBanue

TectupoBanue

JlaboparopHas pabo-
Ta

Jlaboparopnas pabo-
Ta
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paKTepUCTHKa MarHUEBbIX CIUIaBoB. Jledop-
MHUpYEMbIE MarHUEBBIC CILIABBIL. JIUTEHBIC
MarHHEBBIE CILIABBI.

Hemerainunyeckue marepuasl

6.1

ITmactmaccel. Knen. Pe3unbsl. Komnosunu-
OHHBIE MaTEpHUAaIbI

[Mnactmaccel. O6mIas xapakrepuctuka. Me-
XaHUYECKHE CBOKMCTBA TEPMOIIACTUYHBIX
njacTMacc. MexaHu4eckue CBOWCTBa Tep-
MOpEaKTUBHBIX tactMacce.Kiten. Pe3unsr.
CocraB pe3uH u aacroruiactoB. Haznave-
HHE KOMIIOHEHTOB, COBMEILIAIOIIMNXCS 1
HECOBMEIIAIOIIMXCS — HAITOJIHUTENICH. Poib
MTOPOIITKOBBIX HAIIOJHUTENICH: CaXK, OKHCH
KpCMHI/IH 1 BOJIOKHUCTBIX HaHOJIHI/ITeHCﬁl
OpraHUYECKHE, CTEKJISIHHBIE, METaJlIIN4e-
CKHE BOJIOKHA U KOp)II)I.HpI/IHHI/IHI)I CO31aHusA
KOMITO3UIIMOHHBIX MaTepuanoB.O01mas xa-
pakrepucTuka. /[ucrnepcHo-ynpOo4HEeHHbIE
KOMIIO3UIIMOHHBIE MaTepHaiibl. BonokHu-
CTBIC KOMITO3UIITMOHHBIC MaTepI/IaJ'II)I. KOMHO-
3UIMOHHBIE MaTepHUAJIbl HA HEMETaJINYe-
CKOI1 0OCHOBE. KOMIO3MIIMOHHBIE MaTEpHaIbI
Ha MeTaJUTn4eckoil ocHoBe. [ uOpuHbIe
KOMITO3UIITMOHHBIC MaTepI/Ia.]'IBI.

8.8

OcH. nut-pa NeNe 1,2
Hom. nut-pa NeNe 1,2

TecTtupoBanue

Jlaboparopnas pabo-
Ta, [IpakTHueckue
paboThI

JuddepeHunpoBanHbIii 3a4eT

Hroro no 1 xypcy 2 cemectpy

Hrtoro no nucuumninae

18
18

18
18

18 1
18 1

0.2

54
54
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4. @DoHJ OLlEeHOYHBIX CpeACTB MO AMCHUIIJINHE

4.1. llepeyeHb KOMIETEHIIMII U HHAMKATOPOB JOCTHKEHHUsI KOMIIETEHUMI ¢ YKa3aHHEM COOTHeCEeH-
HBIX C HUIMH 3aIJIAHMPOBAHHBIX Pe3yJbTATOB 00yUeHHs N0 JucuuIInHe. OnucaHue KpuTepuen
U IIKAJI OLleHUBAHUS Pe3yJIbTATOB 00y4eHH s 10 AUCHUILIHHE.

Kox u ¢popmynupoBka xommereHmu: CriocoOeH MCIONIb30BaTh CBOWCTBA KOHCTPYKIIMOHHBIX U 3JIEKTPO-
TEXHUYECKUX MarepuajoB B pacyeTax NapaMeTpoB U PEKUMOB OOBEKTOB NMPO(ECCHOHANBHOMN /eATelb-

HoctH (OIIK-5);

Kon n Hanme-  Pesynbrarsl Kpurepuu onenuBanus pe3ynabratoB o0yuenus (ud3zauer)
HOBAHHE HHIK- | 0by4eHns Ho 2 (Heynosne- 3 (YnosnerBo- 4 (Xopolo) 5 (Otan4HO)
Karopa 0CTH- | AMCIHILITHHE TBOPUTEIHHO)  PUTEIBHO)

JKEHUs KoMIIe-

TEHLIUU

OIIK-5.1. Uc- 3Harb obmactu  HeynoenetBo-  YmommerBopu-  Xopomio 3HaTh  OTIUYHO 3HATH

MOJIB3YET 3Ha-
Hue obnacreit
IPUMCHCHUS,
CBOWCTB, XapakK-
TEPUCTHUK U Me-
TOJIOB MCCIIENIO0-
BaHUs KOH-
CTPYKLMOHHBIX
MaTepHalioB
IpH BeIOOpE
KOHCTPYKIIOH-
HBIX MaTepHa-
JIOB B COOTBET-
CTBHH C Tpedy-
E€MBIMH Xapak-
TEePUCTUKAMHU

OIIK-5.2. IIpo-
BOJTUT PACUCThI
napaMeTpoB U
PEXKUMOB 00B-
eKTOB mpodec-
CHOHAJIBHOM
JESITEIbHOCTH C
UCTIOJTb30BaHU-
€M CBOICTB, Xa-
PaKTEPUCTHK H
METO/IOB HCCIIe-
JIOBaHHUS DJICK-
TPOTEXHUYE-
CKHX MaTepHa-
JIOB

OIIK-5.3. BrI-
TIOJTHSIET pacye-

MIPUMCHCHUS,
CBOWCTB, Xapak-
TEPUCTHK U Me-
TOJIOB HCCIIEIO0-
BaHUS KOH-
CTPYKIIMOHHBIX
MarepuasoB
pHu BeIOOpE
KOHCTPYKIIOH-
HBIX MaTrepHa-
JIOB B COOTBET-
CTBUHU C TpeOy-
€MBIMH Xapakx-
TePUCTUKAMHU

VYMETh UCITOIE-
30BaTh Xapak-
TEPUCTUKH U
METOJIbI UCCJIe-
JIOBaHMUA DJIEK-
TPOTEXHUYE-
CKHMX Marepua-
JIOB

Bnaners HaBBI-
KaMH pacyera
Ha MIPOYHOCTh
MPOCTBIX KOH-
CTPYKLIUH

PHUTEIBHO 3HATH
obnacTu npu-
MEHEHWUS,
CBOWCTB, XapakK-
TEPUCTHK B Me-
TOJIOB HCCIIENIO0-
BaHUs KOH-
CTPYKLIUOHHBIX
MarepuasoB
pHu BeIOOpE
KOHCTPYKIIOH-
HBIX MarepHa-
JIOB B COOTBET-
CTBHH C TpeOy-
eMBIMHU XapaK-
TEePUCTUKAMHU

Heynosnerso-
PUTENBHO YMETh
UCIIOJIb30BaTh
XapaKTepUCTH-
KN U METOABbI
MCCJIeI0BaHUS
ANIEKTPOTEXHU-
YECKHX MaTepHu-
ajoB

Heynosnerso-
PUTENBHO BIla-
JI€Th HaBBIKAMU
pacueTa Ha
IIPOYHOCTh
IIPOCTBIX KOH-
CTPYKLMI

TEJIbHO 3HATh
obnacTu npu-
MEHEHWUS,
CBOMCTB, Xapak-
TEPUCTHK B Me-
TOJIOB HCCIIENIO0-
BaHUs KOH-
CTPYKLIUOHHBIX
MarepuaioB
IIpHu BeIOOpE
KOHCTPYKITOH-
HBIX MarepHa-
JIOB B COOTBET-
CTBHH C TpeOy-
E€MBIMHU Xapak-
TEePUCTUKAMHU

VYnosnerBopu-
TEIBHO YMETh
UCIIOJIb30BaTh
XapaKTEPUCTH-
KM U METOJbI
MCCJIEJOBAHMUS
ANIEKTPOTEXHHU-
YECKUX MaTepHU-
aJloB

VYnosnerBopu-
TEJIbHO BIA/ETh
HaBBIKAMM pac-
4eTa Ha Ipou-
HOCTB ITPOCTBIX
KOHCTPYKLIUI

oOnactu npu-
MEHEHUS,
CBOMCTB, Xapak-
TEPUCTHK U Me-
TOZAOB UCCIIEN0-
BaHMsI KOH-
CTPYKIIHOHHBIX
MarepuanoB
pu BbIOOpE
KOHCTPYKIIMOH-
HBIX MaTepHa-
JIOB B COOTBET-
CTBHH C TpeOy-
€MBIMH Xapakx-
TEPUCTHKAMU

Xopo1Io yMeThb
UCIIOJIb30BaTh
XapaKTepUCTH-
KW U METOJIbI
UCCIIEIOBaHHUS
IEKTPOTEXHU-
YCCKUX MaTcpu-
aJoB

Xoporo Bia-
JI€Th HAaBBIKAMHU
pacuera Ha
MIPOYHOCTH
MIPOCTBIX KOH-
CTPYKLUHI

o0nacTu mpu-
MEHEHUH,
CBOMCTB, Xapak-
TEPUCTHK U Me-
TOJIOB UCCIIEN0-
BaHUS KOH-
CTPYKIIMOHHBIX
MarepuasoB
IIpH BBIOOpE
KOHCTPYKIMOH-
HBIX MaTepHua-
JIOB B COOTBET-
CTBUHU C TpeOy-
eMbIMH Xapak-
TEPUCTHKAMH

OTIn4YHO yMeTh
UCIIOJIb30BaTh
XapaKTepHCTH-
KU U METOJIbI
HCCIIEZIOBaHUS
ANEKTPOTEXHU-
YEeCKHX MaTepu-
aJloB

OtnuyHO Bna-
JI€Th HaBbIKAMU
pacuera Ha
IIPOYHOCTh
MPOCTHIX KOH-
CTPYKLUHI




ThI Ha IPOY-
HOCTB MTPOCTBIX
KOHCTPYKIIHI

KpurepusiMu oLieHUBaHMS SBISAIOTCS Oayljibl, KOTOPbIE BBICTABISIOTCS 3a BHJbI JESTEIbHOCTH
(oLleHOYHBIE CPEACTBA) IO UTOraM M3Y4YEHMsI MOIyIeH (pa3/ieroB JUCHUILIMHBL), IEPEUYUCICHHBIX B peil-
TUHT-IJIAHE JUCUUIUIMHBL. Baljbl, BBICTABIEMBIC 32 KOHKPETHBIE BH[bI NESATCIBHOCTH IPEICTABICHbI
HUXKE.

4.2. TunoBble KOHTPOJIbHBIE 32JaHUsI UM MHbIE MATEePUAJIbl, HEOOXOAUMBbIE /1JIsl OLIEHNBAHUSI pe-
3yJIbTATOB 00y4eHUsl M0 JUCIUIINHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa3oBaTe/bHOM MPo-
rpaMMe HHIHKATOPAMHU JAOCTH:KeHHs KoMmeTeHIuil. MeToau4eckue MaTepualibl, onpeneasiomme

Nnpoueaypsl OLleHUBAHNUS Pe3yJIbTATOB 00y4eHHUsI 10 AUCUHILIMHE.

KOI[ 1 HAMMCHOBaAHHUEC MHANKATO-
Ppa JOCTUXKCHUA KOMIICTCHIIUN

Pesynbrarel 00yueHust mo JucIu-
TJTUHE

O1eHOYHBIE CPEICTBA

OIIK-5.1. Ucnonb3yeT 3HaHue
obnacTeil npuMeHEHUs!, CBOMCTB,
XapaKTepUCTUK U METOJIOB UC-
CJIEJOBAHUSI KOHCTPYKIIMOHHBIX
MaTepuaoB Ipu BIOOPE KOH-

3HaTh 001aCTH IPUMEHEHUS,
CBOMCTB, XapaKTEPUCTHUK U METO-
JIOB UCCJIEIOBAHUS KOHCTPYKLIH-
OHHBIX MaTepuajoB IIPH BbIOOpE
KOHCTPYKLIMOHHBIX MAaT€pUAJIOB B

Tectel 1 TUDA

COOTBETCTBHUH C TPEOyEeMbIMH Xa-
paKTepUCTUKaMHU

CTPYKIHMOHHBIX MaT€prajIoOB B
COOTBCTCTBHUHU C Tpe6yeMLIMI/I Xa-
PAKTCPUCTUKAMU

oOpaserr 1abopaTopHOi PabOTHI,
TECTHI 2 THITA, TEMATHUKA MTPAKTH-
YECKHUX padboT

YMeETh UCIIOJIL30BaTh XapaKTCpH-
CTUKH U METOAbI UCCIICJOBaHNA
QJICKTPOTCXHUYCCKHUX MAarcpua-
JIOB

OIIK-5.2. IIpoBoauT pacueTsl
napameTpoB U PEKUMOB 00BEK-
TOB MPOECCUOHATILHOM Jesi-
TEJIBHOCTHU C MCTIOJIb30BAHUEM
CBOMWCTB, XapaKTEPUCTHK U METO-
JIOB MCCJIEIOBAaHUS DJIEKTPOTEX-
HUYECKHUX MaTepHalioB

TEMaTHKa MPAKTHYECKUX PadoT,
oOpaszerr 1abopaTopHOil pabOTHI

Bnaners HaBbIKaMu pacyeTa Ha
MPOYHOCTH MPOCTHIX KOHCTPYK-
A§70%1

OIIK-5.3. BeInosiHsAET pacyeTsl
Ha MPOYHOCTH MPOCTHIX KOH-
CTPYKLUHI

Kputepusmu orneHuBaHHUS MPU MOAYIBHO-PEUTHHTOBOM CHUCTEME SIBISIFOTCS OAlIbl, KOTOPBIE BHI-
CTaBJISIOTCS TIPETOJIaBaTeNIeM 3a BUBI IEITEILHOCTH (OLIEHOYHbBIE CPEICTBA) IO UTOTAM M3yYEHUS MOJY-
neit (pa3aenoB IUCHUIUIMHEI), IEPEYUCIEHHBIX B PEUTHUHT-TIJIaHE TUCIUTUIAHBI

[IIxaner OIIEHUBAHHUS:

TecToBBIE 3a1aHUA

OmnmncaHne TeCTOBBIX SaHaHI/II\/'IZ TECTOBBIC 3aJIaHUS BKIIFOUAIOT TCCTHI 3aKPBITOr0 THIIA (C OJHUM IIpaBUJIb-
HBIM OTBCTOM), TCCThI HA YCTAHOBJICHUU NOCJICAOBATCIILHOCTH U Ha YCTAHOBJIICHHUC COOTBCTCTBUA. OI_IGH-
Ka 3a BBIIIOJITHCHHUE TCCTOBBIX SajlaHI/Iﬁ BBICTABJISICTCA HAa OCHOBAHHUU ITPOLICHTA 3a)1aH1/1171, BBITIOJTHCHHBIX
CTYACHTaMU B IIPOLECCCC MPOXOKACHHUA ITPOMEIKYTOUYHOI'O U pY6e)KH01" O KOHTPOJIA 3HAHUI



Tectrl 1 TUNA

B cTpykType cruiaBoB MeTacTaOUIBHOM qUarpaMMbl YKQKUTE XUMHUECKHE COSTMHCHUS
peppum;

yemeHmum,

neoeoypum,

nepaum.

[Tpu3HakaMu meperpeBa CTaiu sBISIOTCS:

006pazosanue MeNKO3EPHUCTNOU CIMPYKMYPblL,

006pazosanue KPYnHo2o 0elicmeumenlbH020 3epHa,

nonyuenuro Buomanwmemmosgou cmpykmypuol,;

nosiglenue YuacmKkos ONa6Ne sl N0 2PAHUYAM 3ePHA U UX OKUCTEHUe.

Kakoe conmeprkanue BpelHbIX IpuMecei cepbl U hochopa COASPKUTCS B BBICOKOKAYECTBCHHBIX CTAJSNX?
00 0,04% cepwi u 0o 0,035% ¢pocghopa;

00 0,025% cepvt u 0o 0,025% ¢hocghopa,

00 0,015% cepvt u 0o 0,025% ¢hocghopa,

cepa u gpocghop omcymemeayom.

TECTHI 2 THUTIA

1. Pacmomoxure CJICAYHOIINC I'PYIIIBI pEXKXKYIUX NHCTPYMCHTAJIbHBIX MATCPHUAJIOB B IIOPAAKE BO3-
pacTaHusd UX TBEPAOCTU:

OBICTPOPEIKYINNE CTAIN

TBEP/IbIC CILIABBI

peXYyIIas KepaMHuKa

MPUPOJIHBIN aMa3

2. Pacnionoxure cieayrouue rpynnsl pexxyIux THCTPYMEHTaIbHbBIX MaTEpPUAJIOB B MOPSIIKE BO3pacTa-
HUS UX TEIUIOCTOMKOCTH:

TBEPJBIE CILJIaBBI
OBICTPOPEKYIIHE CTATIN

pexylas KepaMmuKka

MIPUPOIHBINA aIMa3

3. Pacnionokute cinenyrouiye rpymmsl peKylnuX HHCTPYMEHTAJIbHBIX MaTepUajioB B MOPSAJIKE BO3pacTa-
HUA UX TBEPAOCTH:

OBICTPOPEKYIIHE CTATIN
TBEpbIE CIIJIaBbI
pexyIias KepaMmuka
MPUPOAHBINA amMa3

Metoguueckue MaTepualibl, OIMPECACIIAIONINEC TPOLECAYPY OLCHUBAHHN A BBIIOJIHCHUA TCCTOBBIX 3aJIaHUM

Ornucanre METOAMKHU OLIEHMBAHUS BBITTOJIHEHHS TECTOBBIX 3aJaHHUIi: OIIEHKA 3a BBIITOJIHEHHE TECTOBBIX
3aJJaHUI CTABUTCS HAa OCHOBAHHHM IMOJICYCTA MPOIIEHTA MPABUIbHO BBITIOJIHEHHBIX TECTOBBIX 3aaHUM.
Kputepuu ouenku (B 6a1ax):

- 9-10 6amTOB BBICTABIIAETCS CTYAEHTY, €CJIH MPOICHT MTPABUIBHO BBITOJHEHHBIX TECTOBBIX 33JaHHUI CO-
crasisteT 81 — 100 %;

- 7-8 GayIOB BBICTABIISICTCS CTYJCHTY, €CJIM TPOIICHT MPABUIIBHO BBITIOJIHEHHBIX TECTOBBIX 3a/IaHUI CO-
crasisteT 61 — 80 %;

- 4-6 GaJIOB BBICTABJISICTCS CTYJCHTY, €CJIM TPOIICHT MPABUIIBHO BBITIOJIHEHHBIX TECTOBBIX 3a/IaHUI CO-
crasiiser 41 — 60 %:;



- 10 4 6aJI.HOB BBICTABJIACTCA CTy,Z[eHTy, €ClIn HpOLleHT HpaBI/I.IIBHO BBITIOJIHCHHBIX TCCTOBBIX 3aI[aHHﬁ CO-
crasisieT 40 %;

IIpakTyeckune padorsl

HpaKTI/IquKI/Ie pa6OTBI, SABJIAIOTCSA BAaXHBIM HCTOYHHMKOM IIO3HAHHA HOBOI'O Marcpuralia, CHOCO6CTByIOT
(bOpMI/IpOBaHI/IIO N COBCPHICHCTBOBAHUIO IIPAKTUYCCKUX YMeHI/Iﬁ 1 HaBBIKOB 06yqafoumxc;1.

TEMaTHUKa MPAKTUICCKUX pa60T

MapkupoBKa cranieil 1 4yryHOB

IJens: Hayuutbcs onpenensTh XMMUYECKUN COCTaB M KJIacCCU()ULIMPOBATh CTAJIM M YyI'yHa 110 UX MapKaM.
Ilopaook évinonnenusn padomul:VI3ydnts MapKupoOBKY cTajiel U uyryHoB.PacummdpoBars Mapku cranen
U 4yryHOB. Pe3ynbrarsl paciinpoBky 3aHecTH B Tabnuiy.Crenarb BEIBOABI, OIMCAB XapaKTEPUCTUKU
CTaJieil ¥ YyT'yHOB, 3aJIOKEHHBIE B MAPKHPOBKE 3TUX CIJIABOB.

Be100op marepuanoB aisi KOHCTPYKLUH 110 UX HA3HAYEHUIO U YCIOBUAM SKCILTyaTalluu

IJenw: Omnipenenats CBOMCTBA CTaJICH 1O MX MAPKUPOBKE M BHIOMPATh MAPKy CTANHU JUIsl KOHKPETHBIX
YCIOBUH 3KCIUTyaTalluy U3eJIui U3 Hee.

ITopaook evinonnenusn pabomei: VI3yauTb OCHOBHbIE 00JIACTH IPUMEHEHUS Pa3JINYHBIX BUAOB CTAIN U
BJIMSIHAE XMMHUYECKOI'0 COCTaBa Ha ee CBoWcTBa. BbiOpars Marepuai A1 U3roToBIeHUs n3aenuil padora-
IOLUX B Pa3HbIX yCIOBUSIX AKCIuTyarauuu. CBoil BBIOOp 000CHOBATD.

Metoanueckue Marepuabl, ONPeIeISIFOIINE IPOLEAYPY OLIEHUBAaHUS BBIIIOJIHEHUS] IPAKTUYECKUX paboT

Onucanue METOAMKH OIICHUBAHMS BBITIOJIHEHUS MPAKTUYECKUX PAOOT: OIIEHKA 32 BHIIMOJIHEHHE TECTOBBIX
3aJlaHu¥ CTaBUTCSI HA OCHOBAHUU 3HAHUS TEOPETHUECKOro MaTepuasa 1o TeMe MpaKkTHIecKoil paboThl,
YMEHMH U HAaBBIKOB IPUMEHEHHUS 3HAHUN Ha MPaKTHUKE, pabOThI C 000PYI0BaHUEM, aHAJIU3UPOBATh pe-
3yABTAThI IPAKTUYECKOI pabOTHI.

Kpurtepuu onenku (B 6a/ax):

- 5 0aI0B BBICTABIIACTCS CTYJEHTY, €CJIA JEMOHCTPUPYIOTCS 3HAHUS TEMBI, LIETH U 3a/1a4 TPaKTHUECKOM
paboThI, X012 paboThl, MPUMEHSIEMBIX METOIUK UCCIIEIOBAHNUS; IEMOHCTPUPYETCS MOJTHOE 3HAHUE Teope-
TUYECKOr0 Marepuaa o TeMe MpakTU4ecKkoil paboTsl (B mpolecce 00CYXA€HHs, IPU OTBETE HA KOH-
TPOJIbHBIE BOIPOCHI); AEMOHCTPUPYIOTCS. YMEHMS U HaBBIKK pabOThI C 000pyI0BaHUEM, IPUMEHEHUS 3Ha-
HUS Ha MPAKTUKE, aHAIIN3a PEe3yIBTAaTOB MPAKTHUECKON paboThl U (HOpMYIHpOBaHUE BHIBOJIOB, BIAJCHHE
HaBbIKaMH MPUKJIATHON J€ITEeIbHOCTH;

- 4 Gania BBICTABIAETCA CTYICHTY, €CIIM JEMOHCTPUPYIOTCS 3HAHUS TEMBI, IIENTH U 33/1a4 IPaKTUIEeCKOI
paboThl, X01a pabOThl, UMEIOTCS POOEIBl B 3HAHUN MTPUMEHSIEMbIX METOJJUK UCCIIEOBAHUS; IEMOHCTPH-
pyeTcs HeMoIHOE 3HaHWe (PaKTUYECKOTro MaTepHaa 1o TeMe MpakTHUecKoi paboTsl (B mporecce 00Cy k-
JICHUs, IPH OTBETE Ha KOHTPOJIbHBIE BOMPOCHI); AEMOHCTPUPYIOTCS HEKOTOPbIE HEOCTAaTKU YMEHUS pa-
6oTarh ¢ 000pyAOBaHNEM, TPUMEHSTH 3HAHUS Ha MPAKTUKE, HEJOCTATKH BIIAJICHUS HaBBIKAMU TIPUKIIAT-
HOU JCSITEIIBHOCTH U CTIOCOOHOCTH aHAJIM3UPOBATH PE3YIIBTATHI MPAKTUYECKON padOoThI, POPMYIUPOBATH
BBIBOJIBI, IPOCIIEKUBATH TPUUUHHO-CIIEICTBEHHBIE CBS3U;

- 3 Gayia BBICTABISIETCS CTYJCHTY, €CIIU JEMOHCTPHPYIOTCS HETIOJIHBIC 3HAHUS 1IEJIN M 3a]1a4 TPaKTH4e-
CKOH paboThl, X0/1a paboThl, TPUMEHAEMBIX METOAUK UCCIIEI0BAaHUS; JEMOHCTPUPYETCsl HEMOJIHOE, HECH-
CTEMHOE 3HaHUE TEOPETUUYECKOro MaTepuaa o TeMe IpakTUuecKko paboTsl (B mpoliecce 00CyXKIeHHUs,
IIPU OTBETE HA KOHTPOJIbHBIE BOIIPOCHI); IEMOHCTPUPYIOTCS 3aMETHbIE HEJOCTATKU B YMEHUH PaboTaTh C
o0opynoBaHUEM, IPUMEHSTH 3HAHUS Ha NMPAKTUKE, HEJOCTATOYHO BJa/IeeT HaBbIKAMU MTPUKIAIHON nes-
TEIBHOCTH, CHIOCOOHOCTHIO aHATM3UPOBATh PE3YAbTATHI MPAKTUIECKOH pabOoTh U (HOPMYITHPOBATH BHIBO-
b1, TIPOCIJIEKUBATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U;

- 0-2 Gaya BBICTABISIETCSI CTYIEHTY, €CITH JEMOHCTPUPYIOTCS TIOJTHOE FITH ITOYTH MTOJTHOE OTCYTCTBHE
3HAHUSA LEJH U 33]1ad IPaKTUYeCKor paboThl, XoAa paboThl, MPUMEHSIEMbIX METOAUK HCCIEIOBAHUS; Jie-
MOHCTPHUPYETCSI MOJHOE W MOYTH MOJHOE OTCYTCTBHUE 3HAHUS TEOPETUUECKOTO MaTepuara 1o Teme
MPAaKTUYEeCKOi padoThI (B mpolecce 00CYKIeHUs, TIPU OTBETE Ha KOHTPOJIbHBIE BOMPOCHI); IEMOHCTPH-
pYIOTCS 3HAYMTEIbHBIE HEOCTATKU YMEHUS paboTaTh ¢ 000py/I0BaHHEM, TPUMEHSTh 3HAHUSI Ha TPAKTH-



Ke, BIIaJICHUS] HAaBBIKAMH MTPUKJIAIHOMN IeATETHHOCTH, CTIOCOOHOCTH aHAIM3UPOBATh PE3YIIbTaThl TPAKTH-
4yecKoi paboThl ¥ POPMYTHUPOBATH BHIBOJIBI, TPOCIEKHUBATH MPUUNHHO-CIIEICTBEHHBIE CBA3H.

JlaboparopHnas pabora
oOpa3zerr J1abopaTopHOi padOTHI

aboparopHas pabora "AHaNu3 qUarpaMMbl COCTOSTHUS CTIJIABOB CHCTEMBI JKEJI€30-IIEMEHTUT
Lesqb padoThbl — 03HAKOMJICHHUE C METO/IaMH IMPAKTUYECKOTO MCIIOIb30BAHUS JUATPAMMBbI COCTOSHHUSI
CIUTaBOB CHCTEMBI: )KeJIe30-IIEMEHTHUT IIPU BEIOOPE TEMIIEpaTyphl HArpeBa JJisi Topsiueii 00padoTKH JeTa-
JIe ¥ MTHCTPYMEHTA U3 CTAJM U YyTYHA.
Ilopsiiok BbINOJIHEHHUS PAdOTHI.

1. TIpopabGoraiiTe TEOpETHUCCKUN MaTepuall.

2. O3HakOMBTECh C 000PYIOBAHHEM, MaTepUAIaMU, O0Opa3IaMH.

3. UWzyuuTe mopsaoK BHIMOIHEHHS pabOTHI.

4. TlpoBeaute uccienoBanue (OMPeNeINTe TOYKA COOTBETCTBYIOIINE HHTEPBAIAM TEMIIEPATyp ropsi-

4eil 00pabOTKM KOHCTPYKIIMOHHBIX ¥ HHCTPYMEHTAIBHBIX MaTepPHAIIOB).
5. Odopmure pe3ynbpraTsl pabOTHI.

MeTtoanueckue MaTepuaibl, ONPEISIISIONINE MPOLEAYPY OIICHUBAHUS BBITIOJTHEHHS TAOOPATOPHBIX paboT

Kputepuu orieHKH 0CBOEHHSI TEMBI JIA0OPATOPHOTO 3aHATHS B Oasiax

20 - 16 6ay10B BEITIOTHEHBI BCE 3a1aHUS Ta00PaTOPHOM paboThl, 00YJArOIIHICS aKKypaTHO, YETKO U 6e3
OIIMOOK BBITTOJHHII OTYET, BHIBOJ MCUCPIIBIBAOIINH U J0Ka3aTeabHbIN. [Ipu 3amuTe oTyera 00ydaronmii-
Csl OTBETHJI Ha BCE BOIPOCHI 110 TEME; XOPOIIO OPHEHTUPYETCSI B MaTepralie, yMEET ONPEIEIUTh B3aUMO-
CBSI3b ()aKTOPOB M UX BIIMSIHUE HA KOHEYHYIO 11€JIb, yMEET rpad)uuecKr 0TOOPa3UTh BaKHEUIIIHE QYHKIH-
OHaJIbHBIE 3aBHCUMOCTHU

15 - 11 6ann10B BeimonHeHs! Bce 3aaHus 1a00paTopHoil paboThl, 00ydaronuiics 6e3 OmnOOK BHITOTHUII
OTYET, BBIBOJ] HCUepNbIBatomuid. [Ipu 3amuTe oTyera 00yJaromuiics Xopouo pa3doupaercsi B MaTepuaiie,
HO HEYBEPEH M HEIOJIHO OTBeYaeT Ha BOMPOChl. ClIocOOHOCTh K 0000IICHUIO TPUYMHHO CIICICTBEHHBIX
CBsI3el BaKHEMIINX (aKTOPOB BhIpaKe€Ha HEJJOCTATOYHO

10 - 6 6an0B OTueT Mo MabOpaTOpHON pabOTE BBHIMOIHEH C HECYIIIECTBEHHBIMU 3aMeuaHusIMu. BeiBoz
1o paboTe HE pacKphIBAET CyTH padboThl. OOyUaromMiics 3aydyuBaeT MPaBUIbHbBIE OTBETHI, MPU CI1ab0OM
MOHUMAaHUU (PU3MUECKUX OCHOB SIBJICHUH U UX B3aUMOCBSI3€H C KOHEUHBIMH Pe3yIbTaTaMH MPON3BOJICTBA.
BrnajieHre MOHATHITHBIM aIliapaToM JUCITUIUTNHBI HEJ0CTaTOTHBI

5 u menee 6a/10B OTueT MO JaOOPaTOPHOI PabOTE HE BBHIMOIHEH U BBIMOIHEH C CYIIIECTBEHHBIMU 3aMe-
JaHWSIMH, 00yJaroniuiics. B oTBeTax Ha BONMPOCH! €CTh TPyObIe OMUOKU. HeT 3HaHUS MPUHIIMITHATEHBIX
TEOPETUUYECKUX MOJNOKEHUHN TUCITUTITHHBI

JuddepeHupoBaHHBIN 3a4eT

[IpumepHbie Bonpockl k nud3auery, 1 kypc / 2 cemectp

1. Meramibl Kak KOHCTPYKLIMOHHBIE Marepraiibl. CBOMCTBa METAJJIOB U CIIJIaBOB, 00YCIIOBIIEHHBIE
METAJNINYECKUM THUIIOM CBSI3H.

2. XapaKTepHCTUKH, ONPEACISIIOIINE MEXaHNIECKIE CBOWCTBA MeTalIoB. [IpouyHOCTS, mmacTry-

HOCTb, BSA3KOCTb. [Topor XxpynkocTH, 3amac BA3KOCTU. Bsi3koe U Xpynkoe pa3pylleHHE.

Merton ucciaenoBanus METaI0B. MakpoaHaIn3, MUKpOaHaJu3.

4. Jlmarpamma pa3pbiBa, HH(pOpMaLKs, ToJydyaeMas U3 JuarpaMmbl. BinsHue BHEITHUX U KOHCTPYK-
THUBHBIX (DAKTOPOB Ha BUJ JUarpamMmbl pa3pbiBa. Pabota paspymienus.

5. Kpucrannmueckoe crpoenue MetanioB. OCHOBHBIE TUITbI KPUCTAJUIMYECKUX pemeTok. JledexTs
KpHCTAJIJIa, UX HAa CBOMCTBA.

6. W3oTponus u aHU30TPOMNUS KPUCTAIIIOB. AHU30TPOIUS 3arOTOBOK M J€Talei, posib 3TUX (PaKTo-
pOB MHXKeHEepHOI npakTuke. HacnenoBanue cBoiicTB. MacitabHbIi pakTop.

w



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24,

25.
26.

27.
28.

29.

30.

31.

32.

33.

34.
35.

36.
37.

38.
39.

[Momumopdusm (arutoTponus) MeTamioB u criaBos. [lepexkpucrammmzanus. [lomumopdusm xenes.
Ponp momumopduszma B TepMooOpadboTKe.

Kpucramnusanus. Tepmogunamuka nponecca. Kpussle oxnaxaenus. Kpu-tuaeckue touku. Kpu-
CTaJIIM3alUs YMCTHIX METAJUIOB U CILIaBOB. Teopuu Kpucrammsanui. CBA3b CTPYKTYpHI U
CBOMCTB yCIOBHUSIMH KPUCTAJUIU3ALUH.

Crpoenue cranbHoro jurtka. Hacienosanue cBONCTB IPOKATOM, 3aTOTOBKOM.

Juarpamma coctostHus cruiaBoB. MHpopmanus st npakTuky. JIMKBanus B CIIIaBax, ee BIUSHUE
Ha CBOMCTBA. YCTpaHEHHUE.

JlnarpaMmMa cOCTOSIHUS ABOMHBIX CIUIaBOB. [locTpoeHune quarpaMMbl SKCIIEPUMEHTAIIBHO.
JnarpamMma coCTOSIHUSA NIEPBOTo poja. [IpakTudeckne npuiIoKeHUs.

JlnarpaMma cocTostHusL BTOporo poaa. [Ipakrnueckue npuiioKeHus.

JlnarpamMma coCTOsIHUS TpeTbero poaa. Ilpakrnueckne npuitokeHus.

JyarpaMMa COCTOsIHUS 4eTBEPTOro pozaa. [Ipakrnueckue npuioKeHus.

IIpeBpamienue B criiaBax B TBEPIOM COCTOSHUU. DBTEKTONIHOE IIpeBpanicHue. CBs3b AuarpaMMbl
co cBolicTBaMH cruiaBa (3akoH KypHakosa).

CrpykTypa miacTuueckod 00paboTku. Ynpyras u miactudeckas nedopmanus. Hakern. Pekpu-
CTaJIIM3alus. X0J0Has U ropsiyas 00paboTKa AaBIECHUEM.

Huarpamma cocrostHus «Kenezo-iemeHTUT». ®a30Bblii U CTpYKTYpHBII aHanu3. CBoiicTBa (a3
CTPYKTYPHBIX COCTaBJISIOLIUX.

PaBHOBecHOE npeBpallieHre IPU OXJIAKICHUH dBTEKTOUIHBIX CTAJICH.

PaBHOBecHOE npeBpallieHre IPU HarpEeBaHUU U OXJIAXKIEHUH JTI09BTEKTOUIHBIX U 3a39BTEKTOUTHBIX
CTaJICH.

PaBHOBecHOE npeBpallieHns B 3BTEKTHUYECKUX YYT'yHaX.

PaBHOBecHOE npeBpallleHns B JO3BTEKTUYECKUX U 3a9BTEKTUYECKUX UyTyHaX.

Benpie u ceprie uyrynsl. CTpyKTypa, CBOMCTBA, KiIacCH(PHUKALUs, IPUMEHEHHE.

VYreponuctsie cranu [IpuMecu B craisx, ux BiusHUE Ha cBoiicTBa. Kitaccudukanus craiei no
HAa3HAYEHUIO, CTPYKType. MapKupoBKa, IpUMEHEHHE.

Tepmuueckas oOpaboTka. Bunibel TepmMo0oOpabOTKH, MX Ha3HAYEHHE U 00111asi XapaKTepUCTHKA.
[IpeBpartienus B cranu npu Harpese; Poct aycteHUTHOrO 3epHa. OnpeeneHre BeIMUnuHbl 3epHa.
JleiicTBUTENBHOE U HACIEACTBEHHOE 3epHO. [leperpes u nepexor.

OrxuB. Bunp! omxura, HazHavueHue, npoeaeHue. Hopmanuzamms.

[IpeBparmienue nepeoxiiaxaeHHOro aycreHuTa. /luarpamma pacnana. XapakTepucTHKa IPOLYKTOB
pacnana.

3akaJika ynIepoguCThIX craneil. MapreHcuTHoe npespaienue. Kpurtnyeckas ckopocts Oxiia-
KaeHUs. PaKTophl, BIUSIOMINE HA KPUTUYECKYIO CKOPOCTb.

IIpakTuka 3akanku. Beibop Temneparypbl HarpeBa 1ojl 3aKajkKy, BBIOOP OXJIaXIaroIIel Cpebl.
Bpak npu 3akanke, ero npeaynpexiacHue u ycrpaieHue. [IpuemMsl oxitaxaeHusl.

Otnyck craneil. [IpeBpaiienue B cranu npu oTiycke. Buabl oTiycka, BIMSHUE HAa CTPYKTYPY U
CcBOMCTB. [Ipumenenue otmycka. YiydiieHue.

[IpokanbiBaeMOCTb CTaIM. 3HAUCHHE MPOKAINBAEMOECTH JUIsl POPMUPOBaHMS CBOWCTB 3aTOTOBKU
u aeranu. OueHka npokaisiBaeMocTu. [1yTu noBbleHus.

IToBepxHocTHas 3akanka. 3akanka TBY. [lyOuna nHarpesa npu TBY. Bausinue ckopoctu Harpesa
Ha TMOJI0KEHNE KPUTHUECKUX Todek. [IpakTuueckue cieacTBusl.

Xumuko-repmuyeckast 0opadorka (XTO). OcHOBHBIEC BUIBI, TPOBEICHUE, TPUMEHEHHE
JlerupoBannsie cranu. Knaccudukanus u MmapkupoBka. BiusHue gerupyronmx 31eMeHTOB Ha o-
JIOKEHUE KPUTUYECKUX TOYEK B CTAJIU.

BinsiHue nerupyromux 31eMeHTOB Ha pacnaj epeoxyiaxaeHHOro ayCTeHUTa, Ha TPOKaInBae-
MOCTBb.

BinsiHue sterupyromuyx 3eMEeHTOB Ha TEMIIEPATYPY 3aKAJIKH, Ha BEJINYMHY 3€pHa.

BnusiHue nerupyromux Ha npoueccsl otnycka. OTmyckHasi XpynKocCTb.

KoncTpykiroHHbIe JerupoBaHHble ctaiu. TpedoBanus k HUM. MapkupoBka. LlemenTyembie u
yIy4IlIaeMbIE CTAJIN.



40. YcnoBust paboThbI peXyIIEro HHCTpyMeHTa. THCTpyMEeHTaIbHbIE CTAIH IS PEXKYIIETO HHCTPY-
MEHTA.

41. KpacHocTOMKOCTh. beicTpopexyiiue crainu. TepmooOpaboTka OBICTPOPESKYIIHUX CTANICH, 0COOCH-
HOCTH ee. BropuuHasi TBepAOCTb.

42. TBepable CIUIaBbI, UX MOJMYYECHUE, CBOICTBA, MAPKUPOBKA, IPUMEHEHHUE. YIIPOYHEHUE TBEPIBIX
CIUIaBOB MOHHO-TIJIA3MEHHBIM HaIlbJICHUEM.

43. CepxtBepasie marepuainsl (CTM).

44. Ctanu u cruiaBbl ¢ 0cOObIMU CBoOMicTBaMuU. HepakaBeroniue craiu.

45. XpomuCTbIE U XPOMOHHUKETIEBBIE HEPKaBetolue ctain. MexkpucramuiutHas kopposus (MKK),
MpeynpexIeHne U YCTPaHEHHUE.

46. YKapocToiikue u ’KaporpodHble CTalny U ciuiaBbl. CIIIaBbl HA HUKEJIEBOW U KOOAJIBTOBOI OCHOBE.

47. Menp u ee cruiaBbl. Jlatynu, OpoHssl. MapkupoBka, IpuMEHEHHE.

48. AmomuHM# ¥ ero criaBbl. CHITyMUHBI, Tfopaiu. MapkupoBka, npuMeHerne. CrocoOsl ynpovHe-
HUS QTFOMUHHEBBIX CILIaBOB.

49. TuraH u ero cruiaBbl. CBOWCTBA, MAPKUPOBKA, IPUMEHEHHE.

50. AuTudpukImonHsie MaTepuabl. babouThI, OpOH3BI, UYTYHBI.

51. Hemeramnuueckue Marepuaiisl. [lmactMacchl 1 KOMIIO3UTHI.

Meronuyeckre Marepuaibl, OMPEaesSIONne MPOoLeaypy OLleHUBaHUS Ha AU(GEepeHIIMPOBAHHOM 3a4eTe

Jlonyckom K tuhepeHIunpOBaHHOMY 3a4€Ty SBISIETCS MPEAOCTABICHUE PE3YIBTaTOB TECTHPOBAHUS,
MPAKTUYECKUX U Ja0OpaTOpHBIX paboT.

[Tpu ouenke oTBeTa Ha MU PEPEHIIMPOBAHHOM 3a4eTe MAKCHMaIbHOE BHUMAaHUE JJOJDKHO YACISATHCS TO-
MY, HACKOJIBKO IOJIHO PacKphITO COAEpKAHNE MaTepuaa, YeTKO U MPaBUJIbHO AaHbl ONpPE/IEIeHus, pac-
KPBITO COAIEp)KaHUE MOHITUN, BEPHO JIM UCIIOJIb30BaHbI HAYYHbIC TEPMUHBI, HACKOJIBKO OTBET CAaMOCTOS-
TEJIbHBIH, UCII0JIb30BaHbI JIM paHee NPpUOoOpETEeHHbIE 3HAHUS, PACKPBITHI JIN PACKPBITHI IPUUUHHO-
CIIC/ICTBEHHBIE CBSI3H, HACKOJILKO BBICOKMI YPOBEHb YMEHUS ONEPUPOBAHMSI HAYIHBIMU KaT€TOPUSIMH,
aHanu3a MHQopMaluH, BIaJeHU HABBIKAMU [TPAKTUYECKOM JesITeIbHOCTH.

Kputepun onenkn (B 6aj1ax):

- 25-30 0aJ1510B BBICTABIISCTCSI CTYJICHTY, €CJIM CTYJIEHT JjaJl IIOJHbIE, Pa3BepHYThIe OTBETHI HAa BCE TEOpe-
TUYECKHE BOIIPOCHI OMIIeTa, MPOAEMOHCTPHUPOBAJ 3HaAHNE (PYHKIIMOHAIBHBIX BO3MOYKHOCTEH, TEPMUHOIIO-
I'MH, OCHOBHBIX 3JIEMEHTOB, YMEHHE TPUMEHATh TEOPETUYECKUE 3HAHUS TIPU BBIOJHEHUH MPAKTHUECKUX
3agaanid. CTyaeHT 0e3 3aTpyAHEeHUH OTBETUII Ha BCE JOMOIHUTEIbHBIE BONPOCH. [IpakTrueckas 4acTb
paloThI BHIMOIHEHA MTOJHOCTBIO 6€3 HETOYHOCTEN U OMINOOK;

- 17-24 6a/1510B BBICTABISETCS CTYJCHTY, €CJIU CTYJIEHT PAaCKpbLI B OCHOBHOM T€OPETUYECKUE BOIIPOCHI,
OJIHAKO JIOMYIIEHbI HETOYHOCTH B ONpPE/IETIEHNH OCHOBHBIX NOHATHH. [Ipu oTBeTe Ha TOMONTHUTETBHBIE
BOTIPOCHI JIOYIIEHBI HeOOobIe HeTOYHOCTH. [IpH BBITOTHEHNH TPAKTUYECKOW YacTH pabOTHI TOIyIIIe-
HBI HECYIIIECTBEHHBIE OIINOKY;

- 10-16 6a/1;10B BBICTABISIETCS CTY/ICHTY, €CIIH MTPH OTBETE HAa TEOPETUIECKHUE BOIIPOCHI CTYIEHTOM J10-
MYLIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHUM OCHOBHBIX MOHATHH. JIorMKa 1 MOTHOTa OTBe-
Ta CTPA/IalOT 3aMETHBIMU U3bsITHAMU. 3aMETHBI ITPOOEITBl B 3HAHUK OCHOBHBIX METONIOB. TeopeTnueckue
BOIIPOCHI B LIEJIOM HU3JI0KEHBI JOCTATOUHO, HO C MPOITyCKaMu Marepuana. MiMeroTcs NpuHIUNUaibHbIe
OmMOKH B JIOTUKE TIOCTPOSHHS OTBETa Ha Borpoc. CTYASHT He peInII 3aqa4y I IPU PEIICHUH JIOITy-
IIEHBI IPyObIe OLIMOKH;

- 1-10 6a1710B BBICTABIIIETCS CTYACHTY, €CITH OTBET HA TEOPETHUECKUE BOIPOCH CBUIETEIILCTBYET O HE-
MMOHWMaHWH U KpaifHe HEMOJIHOM 3HAHWHU OCHOBHBIX TIOHSTHI 1 MeTo0B. OOHApy)KUBAeTCS OTCYTCTBUE
HaBBIKOB ITPUMEHEHHS TEOPETUYECKUX 3HAHUI MPH BHIMOJIHEHUH MTPAKTUYECKUX 3aAaHuil. CTylIeHT He
CMOT OTBETUTHh HU Ha OJUH JIOTIOJTHUTEIHHBII BOIPOC.

4.3. PellTHHI-ILIAH TACHMILIMHBI
Ta6nuna nepeBona 6aII0B TEKYIIETO KOHTPOIIS B OAJIBl peUTHHTA
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PelTHHI-n1aH AMCIUMILUIMHEI OpeacTaBicH B [IpuioxkeHnn 1.

5. YueOHO-MeTOAMYECKOE M HH(POPMAIHOHHOE o0ecTiedeHHe THCIMTIAHBI

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEILHON Y4eOHOM JIUTepaTypbl, HEOOXOAUMOIi VI OCBOCHUS

5.2

AUCHMILTUHBI

OcHoBHas uTEparypa
Canynos, C.B. Marepuanosenenue | : yuebHoe nocodue / C.B. CanyHoB. — DJEKTpOH. 1aH. —
Canxkr-IlerepOypr : Jlanp, 2015. — 208 c. — Pexxum nocrtyma: https://e.lanbook.com/book/56171
Marepuanoseznenue : yueoHoe nocobue / FO.I1. 3emckos, FO.C. Tkauenxo, JI.b. JIluxauesa, b.M.
KBamaus. - Boponex : BopoHe:KCKUI rocyaapCTBEHHbIM YHUBEPCUTET MHKCHEPHBIX TEXHOJIO-
ruii, 2013. - 199 c. [DnekTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=141977

JlonosiHuTeILHAS JINTEPATypa
lapudynnun, @.A. MarepuaiaoBeeHe U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX MaT€pPHUAaIoB : y4eOHO-
MeToardecKoe mocoodue[ dnexrponusiii pecypc] / @.A. INapudymnun, PII. Aronos, B.B. XKunskos
; MunHcTepcTBO 00pa3oBanus U Hayku Poccun, denepanbHoe rocyrapcTBEHHOE OIOIKETHOE 00-
pa3oBaTeIbHOE YUPEKICHUE BBICIIETO MpodeccnoHaIbHOTO 00pa3oBanus «KazaHckuil HaImo-
HaJIbHBIN MCCIIEIOBATEIbCKUN TEXHOIOTHYEeCKU yHuBepcute». - Kazanp : U3narenscteo KHU-
TV, 2013. - 248 c. URL: http://biblioclub.ru/index.php?page=book&1d=258639
MarepuanoBefeHue Ui TPAaHCIIOPTHOTO MAITMHOCTPOESHUS [ DNIEKTPOHHBIN pecypc] : yueOHoe
nocodwue / 3.P. 'asmumoB [u ap.]. — DOnekrpoH. nan. — Cankr-IlerepOypr : Jlans, 2013. — 448 c.
— PexxuM noctyna: https://e.lanbook.com/book/30195

Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET» M Mpo-
rpaMMHOIO0 odecnedyeHnsi, He0OXOAMMBIX 1JIsl 0CBOCHHS TUCIHUIIIUHBI

Hayunas snexkrponnas oubmunoreka eLIBRARY.RU [DnexTponnsiii pecypc]. — Pesxxum gocryma:
https://elibrary.ru/.

DOnexkTpoHHas OnbamoreyHas cuctema «Jlaub» [DnexkTponHsiit pecypc]. — Pexxum mocryma:
https://e.lanbook.com/.

VYuuBepcurerckas oudanoteka ornaita biblioclub.ru [Dmexrponnsiii pecypc]. — Pesxxum moctyma:
http://biblioclub.ru/.

OnextponHas ondnuoreka YYHuT [Dnexkrponusrit pecypc]. — Pexum gocryna:
https://elib.bashedu.ru/.

Poccuiickas rocynapcrtBenHas Ou0nroreka [ DneKTpoHHBIN pecypc]. — Pexxum nocryma:
https://www.rsl.ru/.

HanmonanbHast snexTpoHHast 6ubmuoTeka [DaekTpoHHbIi pecype]. — Pexxum moctyma: https://xn--



https://elibrary.ru/
https://e.lanbook.com/
http://biblioclub.ru/
https://elib.bashedu.ru/
https://www.rsl.ru/
https://нэб.рф/viewers/

90ax2c.xn--plai/viewers/.
7. HamumonanwsHas mardopma oTKpeITOro 00pa3oBaHus npoed.ru [DneKTpoHHBIH pecypc]. — Pexum
nocrymna: http://npoed.ru/.

8. DnexrponHOe 0O6pazoBanue Pecnydnuku bamkoprocran [DnekTpoHHBIH pecypc]. — Pexum mo-
cryma: https://edu.bashkortostan.ru/.

9. HudopmarmonHo-mpaBoBoit moptan ['apant.py [ DnekTpoHHBIH pecypc]. — Pexum gocryna:

http://www.garant.ru/.

IIporpammHoe obecnieuenune

1. Windows - Torosop Ne0301100003620000022 ot 29.06.2020, Torosop Ne 2159- T10/2021 ot
15.06.2021, Torosop Ne32110448500 ot 30.07.2021

2. Bpaysep Google Chrome - becruiarHast aumeH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

3. Office Professional Plus - Torosop Ne0301100003620000022 ot 29.06.2020, Torosop Ne 2159-
I10/2021 ot 15.06.2021, Horoop Ne32110448500 ot 30.07.2021

6. MarepuajbHo-TexHUYecKkass 0a3a, Heo0X0AUMAs JJIsl OCYHIECTBJICHHs 00pPa30BaTeJbHOIO IpO-

mecca 1mo JTMCIHMIIJIMHE

HaumenoBanue crienpannzupo-
BaHHBIX ayAUTOPUIA, KAOMHETOB,
naboparopuit

Bun 3aparuit

HammenoBanue o6opynoBaHus,
IPOrPaMMHOTO 00€CIICYCHHUS

Aynutopus 218 a(®M)

Jns xpanenus: o0opynoBaHus

Yuebnas mebenb, yueOHo-
METOIUYECKas INTeparypa,
y‘~IC6HO'HaFJI$II[HI)IC Marcpualibl.

Aynutopus 222(OM)

Aynutopus 301 YUuranbHelii 3ai1
(anexTpoHHBIN Karajior)(dM)

Aynutopus 302(OM)

s camocTosATeIbHOM pabOThI

st caMocTosATENbHOM pabOTHI

Jlexumonnas, Cemunapckas, J{ns
KOHTPOJIS M aTTECTALUU

Kommbrotepsr B cOope, mpoeKTop,
yueOHast MmeOellb, 3KpaH JUIst po-
€KTOpOB

Kommwrorepsr B cOope, yueOHast
Mebenb

HNuTepakTuBHaAsg 10CKa, TPOEK-
TOp, yueOHast meOellb



https://нэб.рф/viewers/
http://npoed.ru/
https://edu.bashkortostan.ru/
http://www.garant.ru/

