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1. Ilesm 1 3a0a49M OCBOCHMS AMCHAILTHEEI

Hems  auenmmiune: M3y4CHHE  TOpPHPOABI M CBOMCTB MalIHHOCTPOUTEIHHBIX
KOHCTPYKIHOHHBIX Matepuaios (MKM), meronos M3MEHCHHS ITHX CBOHCTB C LEJBIO yIIydlIeHHs
OKCITyaTalMOHHBIX XapaKTEPHCTHK M3JICTHH, MCIIONB3yeMBbIX B TCXHHKE, a TaKkKe H3ydyeHHe
COBPEMEHHBIX H HOBBIX CIIOCOGOB Tonyuenus, obpaboTku u mnepepaboTkm METaJUIMYECKUX M
HEMETAJUIMYECKHX MaTepHAIOB.

3agaun quenunIHuLL:

— OCBOCHHC OCHOBHBIX [IOHATHH, TEDMHUHOB B Pa3IMYHbIX pa3/esax MaTepHAIOBEICHNS,

— OCBOCHHC MEXaHHYECKHX, TEXHOIOTHYECKHX CBOHCTR MAaTepHaJIOB, B TOM YHCIIE IIOIHMEp-
HBIX H KOMIIO3HIIHOHHBIX;

— (GopMupOBaHHe HABBIKOB BBIOOPa KOHCTPYKI[HOHHOTO MaTepuana Ui KOHKPETHOH JeTamy
(m3nenus) 3nas (u3HyecKyIo cymuocTE SIBJICHHH, IPOMCXOSIMX B MaTe€puanax mpu Bo3jAeHCTBHU
Pa3IMYHEIX HaKTOPOB B mpomnecce TIPOH3BO/ICTBA M IKCILIYaTALlHH;

— opmupoBanue 6a30BEIX 3HAHMI 110 OCBOCHHUIO TCOPHH W MPAKTHKH i Pa3JIHYHBIX CII0-
co60B 06paboTku MaTEepHaIoB, obecreynBaromumx IKCILTyaTallHOHHYIO HaEXHOCTb M JI0JITOBEY-
HOCTB JleTallel MaluH;

— H3Y4eHHE apceHasa oGOpyaOBaHHA u HHCTPYMCHTA, HCIOJIB3YeMOr0 B COBPEMEHHOM

HE)TEra30BoM Npou3BoJICTRe.

2. Mecro aucummuinne: B crpykrype OITOIT BO

Hucuunnmua otHoCHTCS K JUCLHUILTHHAM 0053aTeNBHOM acTH yue6HOro mana,

Heobxonumevu yenosusvu s OCBOCHMSL IMCHUIUTHHBY MOTYIS SIBJIAIOTCS:

3HAHHE:

— HOMEHKJIATYPHl TEXHHYECKHX MaTepHanoB B Hedrenobbrye, ux CTPYKTYPY H OCHOBHBIE
CBOHCTBA, KPHCTA/UTHYECKOE CTPOEHHE METAILIOB, (hasoBo-cTpykTypHBI cocras CIIaBOB, THIIOBBIE
AHArpaMMBbI COCTOSIHHUSA, CBOMCTBO KeJie3a u CILIaBOB Ha €ro OCHOBE, METOIBI 00paboTku mMetamion
(1edpopmarins, pesanme, TepMuyeckas 006paboTka MeTamyecKkux MaTepHaJioB), HOBBIE MeTa/LTHYe-
CKHE H HEMeTaILTH9eCKHe MaTepHalsL, KOMIIO3HITHOHHbIE H KEpaAMHYeCKUe MaTepHaIkbL.

YMeHH:

OIPE/CICHNUS CBOKCTB MaTepuanos, TOJIL30BATECS CIPABOYHBIMH TAHHBIME 110 XapaKTepHCTHKAM
MaTepHaJIOB U criocobam ux 06paboTkw.

BJIa/ieHHe:




—— METONAaMH CTPYKTYDHOTO aHalh3a KauyecTBa Marepuaia, METOJMKaMM JabopaTopHOro
ONPE/IENICHHUsI CBOMCTB MaTepHaJa.

Coznepkanue QMCHMIUMED gBIIseTCS JIOTHYCCKUM TPOJIOJDKEHHEM COAEPHKAHMUS THCIHILIHH:
maddepenmansEoe  u

MaTeMaTHKa (aHaJIMTHYecKas TCOMETpust u JmuHelHas anreGpa;

HHTCTPAIBHOE MCYHCIICHHE, ypaBHEHHS MaTeMaTHYeCKOH Qusuxm; 2. ¢usuxa (paszzensr):
VICKTPHYCCTBO M MArHETH3M; OJIEKTPOMATHHTHOE O], JJIEKTPOHBI B KPHUCTALIAX; 3. XHMHS
(paszensl): cTpoenue MAaTCpUajioB; XMMHYECKHE H 3JIEKTPOXHMHYECKHE IpONecChl B MaTepHanax;

KOPpPO3HAd H METOMEI 3alllUTEl OT KOppOSPIPI) H CIIY)XHT OCHOBOI AL OCBOCHHS JHCLMIIIHH:

3JICKTPOTEXHHKA, METPOJIOTHA H CTaHﬂapTHBaHPIH, XHAMHS

TEIUIONepeaaya.

HeTH W rasa, TepMOAMHAMHKA W

3. Pesyabrars o6ygenns no AHCLHILIHHE

Ilponece u3yuenns mucmummmmss HalpasJieH Ha pOPMHUPOBAHHE CITEYIONTHX KOMIIETEHIIHIA:

Tabnuna 3.1

Kox n HaumenoBanue

Ko, H HAHMEHOBaHHe HHIAHKATOpOB
A % 3 PesyabtaThi 00y4eHus no AMCUUILIHHE
KOMIEeTEeHLHH JIOCTHKEHHU S
KOMIeTeHu i

YK-1.Cnoco6en
OCYIIECTBIIATH MOMCK,
KpUTHYECKHH aHanu3z u
CHHTE3 HHpopManuy,
NPUMEHATL  CHCTEMHBIIH
Hoaxon mna  peineHus
TIOCTABIICHHBIX 3a/1ay

VK-1.1. Ocymectenser
BBIOOD aKTyalbHBIX
POCCHHCKHX H
3apy0eKHbIX HCTOYHHKOB,
a TaK e NOHCK, c6op u
obpabotky HH(pOpMaLuy,
He00XoauMOi s
PEIIEHHA [10CTaBIEHHOMH
3aa4u

3nate: 31 axTyansHele poccuiickue M 3apyGexkHble
HCTOYHHUKH uHpopManyu NPHMEHHTEIILHO K
MAaTEepHANIOBENEHHIO M  TEXHOJOIMH KOHCTPYKIMOHHBIX
Marepuanos

¥mets: V1 ocosnanno CaMOCTOATE/IBHO HCKaTh, M3BJIE-
KaTh, CHCTeMaTH3MpOBaTh, aHATM3MpOBaTh M OTOMpATh
HEOOXOMUMYIO /114 peluenus 3a1a49 HHQOPMALMIO 0 MaTe-
PHanax ¥ TeXHOIOTHsX

Bnagers:.B1 snajers lpuemMamu BeIGOpa, noucka, cbopa,
COMOCTABUTENBHOIO AHANN3A M 00paboTkn HHGOpMaLHH
POCCHHACKHX H 3apy6esHBIX HCTOYHMKOR Ul penieHus
3alai 0 MaTepHanax M TeXHOJIOTHX NPUMEHAEMBIX B
HedTera3oBoii orpaciu

OIIK-1. Cnocoben
pelare 3a1a4m,
OTHOCSALIHECH K
npoeccuonansHoit

ACATENILHOCTH, TNPHMEHSS
METOZIbl  MOJETHPOBaHHS,
MaTeMaTHYecKoro
aHanu3a,
€CTECTBEHHOHAYYHblE |
obwmenKeHepHbIe
3HaHusL,

OIIK-1.1.BrisiBiienue 1
Knaccupukaius
usnyeckux u
XHMHYECKHUX MPOLECCOB,
NPOTEKAIOIINX Ha 00bekTe
npodeccHoHanbHoOt
LeATENLHOCTH

3HaTh:.32 dusiueckue u MaTeMaTHYecKHe

METOIBl  MojenHpoBaHMs CTPYKTYpPl W cBoficTB
MaTEPHAIOB H TEXHONOTMYECKHE [IPOLECCH H3TOTOBIICHHSA
MaTepHalloB ¢ 3amaHHBIMH MEXaHHYECKHMH
IKCILTYaTallHOHHBIMHM CBOMCTBAMH

¥Ymers: V2 ucnonsiosats NpHHUMIIHATIBHBIE 0COBEHHOCTH
MOJIC/IMpOBAHMA  MaTeMaTHYeCKux, busmdeckux  u
XHMHYECKHX  MpOLECcCOB, NpeHa3Ha4YeHHBIe 15
KOHKPETHBIX TEXHONIOTHUECKHX TIPOLIECCOB




Baaners: B2 METOIHKOM HUCIIONB30BaAHUSA
NPHHUKTIMATILHBIX ocobeHHocTelf MOJIeTHPOBAHKSA
MareMaTH4ecKkux, hu3HdecKkHx y XUMHYECKHX NPOLECCoB,
NPEIHA3HAYCHHBIX JUIs KOHKDETHBIX TeXHOJIOTHYECKHX
IIPOLIECCOB

OIIK 6. Crnoco6en npu-
HHMaTek  000CHOBaHHBIE
TEXHHYECKHE pelleHHs B
NPOYECCHOHATLHON  fes-
TETBHOCTH, BeIOHpaTh
3(pdexTHBHBIE 1 Gesomnac-
HbI® TEXHHYECKHe cpen-
CTBA, H TEXHOJIOTHH

OIK 5. Cnocoben OIIK-5.1. 3uathb: 33 ocHosHEIe cpencTaa TIOHCKa, aHanu3a U 0TGopa,
TIOHHMATH PHHUMIGL | Pemenue o i OPraHm3auuy, npeobpasoBaHus, coxpaHenus u nepenayn
paboTel  copemeHHbIx | 3amay npodeccHonansHokH e ——
MH(OPMALHOHHEIX AEATETBHOCTH Ha OCHOBe
TeXHOJIOTH H COBPEMEHHBIX Ymern:V3
MCTIONB30BaTh  MX g MHOOPMAIMOHHBIX MPOTHOSHPOBATL Ha OCHOBE HH(OPMALMOHHOrO MoMCKa
pelienus 3ala4 | TeXHONOruii M ¢ yyetom KOHKPETHYIO CIIOCOGHOCTE MaTepuanos
NPOPecCHOHATLHOl TpeGoBaHuii - Baaners: B3 npuxianusivu aMnapaTHO-NPOrpaMMHBIMH
ACATELHOCTH HH(OpMALHOHHO CPEACTBAMH HCIILITAHHA ONBITHEIX 06pa3LOB MaTepHasos
GesonacHoctn
3Hare 34; Hpotb(beccmmaﬂhuﬂy}o TEPMHHOJIOIHIO
OI1K-6.2 Ymers V4. BEIOHpATE MeTon Wim METOAMKH pelneHHs

Bri6op Merona win mero-
JAUKH pelleHus 3anayn

3aJla4yu HpO[I)ECCHOHHJILHOﬁ JAEATEIILHOCTH

Bnagerr B4: meromamm OLCHKH DHCKAa M ympasneHus

npodeccHoHANbHO KauecTBOM npoBenenus MaTepHanoBeYeCKHX McCien0Ba-
JEATENILHOCTH HHH C HCTIONB30BaHMEM COBPEMEHHBIX 3KCHEPUMEHTAb-
HBIX METOIUK
OITK-6.4 3Harts 35:;

BriGop marepuanos

OCHOBBI MaTepHaloBelIeHHs W TEXHONOTHID KOHCTDPYKLIH-
OHHBIX MaTepHaIoR

U1 TEXHUYECKOro
00beKTa uexos us
TpeboBanuit
GesonacHocTy u

shpexTuBHOCTH

Ymers Y5: ouenupats u NPOTHO3HPOBATE nonenemﬂ
MaTepHana npu CTpoHTeNbCTBE U SKCIUIYaTalliH CKBAXHH
H TIPUYHHBI 0TKa30B 06opy KoBaHms noJ BO3jeHCTBHEM Ha
HUX PasIMYHBIX (aKTOpoB M ¢ YHe€ToM TpeboBanuii Ges-
OMacHOCTH

Baagers BS: napbikamn BelOOpa Matepuanoe s 3aj1aH-
HBIX YCIOBMIl 3Kcmutyatauum ¢ YUeTOM TpeboBaHuii Tex-
HOJIOTHYHOCTH, JKOHOMHYHOCTH, HaNeKHOCTH K noJIro-
BEUHOCTH, 3KOJOrHIeCKUX IOCIEACTBHI HX MPHUMEHEHUS

4. Oonem AHCHHILIHHELI

O6muii 06nem AUCLHITIMHEL CoCTaBser 3 3QUETHBIX enuHuL, 108 yacos.

Tabnuma 4.1.
AynuropHsie 3aHATHA/KOHTAKTHas pabora, yac. Dopma

Dopma Kypc/ : Camocrosrensrag p

[pakTuueckue Jla6oparopusie MPOMEXYTOYHOH

0byuenns ceMec
e i 38HATHA 38HATHS pabora, uac. arTectaluu
OuyHo-
l = ( 2/4 12 I 0 l 12 48 Ox3amen

5. Crpykrypa n ConepKaHHE XMCHHIIHHE]

5.1. Ctpykrypa JHCLIUITTHHEL

OYHast popma 06yyenns (0®0)

He peammsyercy

3204Has popma 0byyenus (3P0)

He peaimayercy.




0IHO-3209Has popma obyqennn (03D 0)
Tabnuma 5.1.1

AynuropHsie
CTpykTypa aucIMmIMmL SAHATHA, HaC,
:j& Hom 1146 S:f B::‘l:"o, Koa UJTK OueHouHble cpencTBa
. i Haumenosanue pasnena | JI. Ip. ' '
pasz
esa
OckoBx! crpoenns u ey Oryer no naGoparopHoii
1 | | CBOHCTBA Matepuaios. 4 0 2 10 16 OIIR-1; pabore u ero 3amura
Dazosbie npeBpaeHus OIIK-5; v
OIIK-6
YK-1; Oruer no naGoparopuoii
2 2 JKeneso u criaBsl Ha ero i 0 6 P 18 OIIK-1; pabote u ero 3auuTa;
OCHOBE OIIK-5; ayaMTOpHas
OIIK-6 KOHTpOJibHas pabora
=]
Meronsl Tepmuyeckoit u OSH;_;, Ot4er no naGopatopHoii
3 3 XHMHKO-TEPMHYECKOI] 2 0 2 8 12 OIK- 53 paGorte u ero 3ampura;
06paboTku OTIK- 6’ TecT
HeMetamuyeckue u VK-1;
KOMIO3HLMOHHBIE MaTe- OIIK-1;
4 4 pHATH 1 0 0 8 9 OIIK-5; pedepar
OIIK-6
YK-1;
- Oryer no naGoparoproii
5 5 | OpHoms TKM 1 2 14 17 811:115__;’ pabote u ero 3amuTa
OIIK-6 il
JK3aMeHaLMOHHbIe
6 Oxk3amen - - - 36 36 BOIIPOCEI
HIIK HTOI'OBLIH TecT
Hroro: | 12 0 12 84 108

5.2, Coneprkanne UCHMIITHHELL

5.2.1. Cozepxanue paszenon JHCHHINUHEL (JIMAKTHYeCKHE €IMHULLBI).

Pasneun 1. «OcHoBRI CTPOCHHS H CBOlCTBA MaTepuasoB. Pa30BLIe NpeBpamenns.

Lems v 3agaun mucummims, Mecro mucnnmnmng p CTPYKType obpa3zoBarensHoii IPOTrPaMMEI.
[Inanupyemsre PE3YJIbTaThl OCBOCHHS JUCIIUILIHHEL Ctpoenne MeTannos u crasos. Hudbdyzuon-
HBIC ITpouecchl B MeTayute. THIBI cBs3eif B TBEpIBIX Tesax. Kpucrammueckoe CTPOCHHE METAJLIOB.
Tunsr xpucranmmyecknx PEIICTOK MeTamioB. [lommmopdusm. AHH30TPONIHS CBOMCTB MeTaILIOB,
Crpoenne peanbnbx Kpucranos. Kpucrawmsanus mertamios u CIU1aBoB. Momudunuposanme.
Crpoenne cnutka. [Tnactiaeckas AeopMmanus u MexaHuyeckue CBOMCTBA METAJLIOB. Hedopmanus
U paspymenue Metamios. Mertopl ONpe/eneHus TBepaocTu. Mcneranus ma pacTsKeHHe M Ha
YAAPHYIO BS3KOCTh. BnmsHue marpesa ma CTPYKTYPY ¥ CBOHCTBA eOPMHPOBAHHOTO CILIaBa.
Teopus crnasos. Da30BO-CTPYKTYpHBIH cocTas CIUIaBOB. MeTauMueckne CIuIaggL Tsepasie pactso-

PBL, XUMHYECKHE cocuHeHus. OCHOBHEIE THIIBEI THarpamMm COCTOSHHSA CILIABOR,
6




Pasen 2. «’Kese3o u cniiaBrb Ha ero ocHosey.

Huarpamma «keneso-riemeHTHTY, ®a3b! 1 CTPYKTYPHBIE COCTABJISIOLIME MUArpaMMEL. JIMHUK
Amarpammel.  KpuTHyeckue Touku Ha amarpamme. Yyrynel. Knaccupukamus 4qyryHoB. IIponecce
rpauTHsanun. Biusuue yriepoga, Mapraiua, KpeMHus, cepsl H gocdopa Ha CBOHCTBA UYTyHOB,
CKOpOCTH OXJakAeHHs. MapKkHpOBKa 4yryHOB. Cepsiit uyryn. Koskuii uyrys. Bricoxonpounsrit
YyTI'yH.

CrpykTypa ® cBOMCTBA YITIEpPORHCTBIX CTaei. Knaccuuxanus yrnepomuersix craneii u ux
MapKHpoBKa. BiusHue yriepona u mocTOSHHBIX TNPHMECEH Ha CBOACTBA CTATH. MapKUpPOBKA yIjle-
POIUCTBIX Ccranei. JlerupoBannsie cramy. Biausume JICTHPYIOIIMX 3JICMEHTOB Ha IOJMMOP(HU3M
wenesa. Kiraceudukanms u mapkuposka craseii. Koncrpykuuonnsre MalIMHOCTPOUTEIBHBIE JIETH-
POBAHHBIC CTATH: IEMEHTHPYEMBIE, YIIy4IlaeMble, PECCOPHO-TIpYKUHHBIE cTanH. CTanu crenuain-
HOTO HasHa4yeHHs. M3HOCOCTOHKHE M MAPHKOIOAIMAITHIKOBbIE CTAIT. Konctpykuunonnsie xoppo-
3HOHHO-CTOMKHE H JKapOCTOMKHE CTAH M CIIIABLL XKaponpounsie cramm. Unctpymenransasie cra-
4 ¥ cr1aBsl. Ctamu ¢ 0cobbIMU CRONCTBAMA.

Pazjen 3. «Metoab! Tepmugeckoii u XHMHKO-TepMHYecKoi 06paboTkmy.

OcHoBBI TepMuyeckoit 06paGoTK. Huarpamma uzorepmudeckoro pacrnajia nepeoxsaaxaeHHOro
aycrenuta. Obpasosanue aycrenuta. Poct ayCTCHHTHOTO 3€pHa U €ro BIHSHHE HA CBONWCTBA CTAJIM.
Huarpamma nsorepmudeckoro peBpamieHns aycreHuTa. CTIpyKTypa ® cBoifcTea IPOIYKTOB
NPEBPAIICHHUS ayCTeHHTA: TepiuTa, copbuTa, TpoocTuTa, Oeiinuta. Kinaccupukanms sujop
TepMooOpabotku. Buael orTkura 1 pora: mubdy3uoHHbH, PCKpHCTAIUIHM3ALMOHHEEIH. Briusaue
BCJIHYMHBI 3€pHA Ha CBoMicTBa cTanmu. QTKHr ¢ (asoBolt mepekpHcTaTIHM3AIHE: IIOJTHEIH,
HCTIOIHEIH, HM30TEPMUYECKHil OTKUT. 3aKaika crami. Meronsl 3axanku. Otnycx cramm u
HAsHAYCHHE OTIyCKa. XUMHKO-TEpMHYecKas o6paGoTKa craim, Du3HIECKHE OCHOBBI XHMHKO-
TepMuieckol 06padorku. LlemenTanus, Asotupopanue. [loBepXHOCTHAS 3aKaKA.

Pasnen 4. «Hemerananueckne u KOMITO3HIIHOHHbIE MATEPHAILI»,

Hemeranmueckne marepuans.. Knaccugukanus TIOJITMMEPHBIX MaTepHallOB: TEPMOILIACTHY-
HBIC TIOJIIMEPBL, TEPMOPEAKTHBHEIC IIOMMEpSL. [Inactmaccsl, ux cocras, cBoiictaa. Pesnna.. Kepa-
muka. Crekno. Komnosuunonusre Matepuaisl. JlucnepcHOynpouHseMble, BOJOKHHCTEE 1 clou-
CThIe KOMIO3MTEL [lomydenue neranei w3 KOMITO3HIIHOHHEIX MaTepuanoB. CHocobk: HOJIYyYeHHS
nopowkos. [Ipurorosnenue cmecu. Criexanue.

Paznen 5. «Ocnornr TKM)y.

OcHoBI JHTeliHOMO IPOH3BOICTEA. Teopermueckue ocHoBEI HEEiHOrO IpousBozcTBa. Moge-
1. DOPMOBOYHBIE U CTEPIKHEBhIC CMECH. Texuonorus n3rorosenus necyansix TUTEHHBIX Gopm u

CTepxkHe. JIuTbe B MeTaumueckue (opmsL. JTuThe oy aaBnenHmeM. LenTtpoGesxnoe matpe. JTutne
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B 000J109KOBYIO hopmy. TexHOMOrMs H3TOTOBIICHHS IIACTMACCOBBIX J€Taledf MEeTOIOM JIHThi.
Texnonornueckue npouecce: 00paboTKa MeTaIIOB AaBieHHeM. Teopetnaeckue ocHOBBI miacTuye-
CkoH nedopmanuu Metamros. Haken. Brusume Harpesa Ha CTPYKTYPY M CBOMCTBa nepopMupye-
Moro metama. IlonaTre xonoaHo#, HemomHON u ropsueii obpabotke naBnenuem. Temmneparypa
Harpea. Harpesarensnrle meun,, I1pokarka Meranna. Cymuocrs Ipowecca npeccosanus. Bojoye-
HHe. Onepanuu koeku. O6Bemuas Fops4as u XojoxHas mramnoska. ITponssoacreo HEPa3beMHBIX
COeAMHEHUH. PU3HKO-XHMHYECKHE OCHOBLI TOJIyHeHns cBapHoro coenunenus. Knaccupukarms
METO/10B cBapkH. ['a30Bas cBapka u KHCTIoposiHast peska. DeKTpuyeckas Kyropas CBapKu. ABTOMa-
THYECKas cBapka 1moj cinoem ¢uroca. OcobeHHOCTH CBapKH B Cpell¢ 3alUTHEIX ra3os. VibTpassy-
koBas cBapka. CBapka TpeHHeMm. Csapka B3pbiBoM. Crioco6nr majix. Texnonoruueckuii rpolecc
naiika. OcHOBBI 06paGoTku pesanuem. Popmoobpazosanue TIOBEPXHOCTEH JeTalell pe3aHuem.
DHU3HKO-XHMHYECKHE OCHOBLI pesanus. Touenne u 06paboTka Ha cTaHKax TOKapHOH rpynmnel. Cxe-
MBI 00palOTKH HapyKHEIX U BHYTPCHHHX LHMIHHIPHYECKHX H KOHHYECKHX IIOBEPXHOCTEH, BUHTO-
BBIX H (hacOHHBIX NOBEPXHOCTEH, CBEpIIeHHe, 3CHKCpOBaHue, passepThiBanue. Jon6ienye., Dpese-

posanue. OcobeHHOCTH HHCTPYMenTa ISt (peseposanus. Pexumpr pe3aHus.

5.2.2. Coneprkanue I{CIMIUIHELI 1o BUJIaM y4eOHBIX 3aHATHIL,
Jlexkunonusie 3ansTHs

Tabmina 5.2.1

Ne Homep pasnerna O0nem, gac, Tonms rexmum T
/n JHCLUHITHHEI O0®0 | 300 | 0300

1 0 0 0,5 Llens v 3apaun nucummmas

2 0 0 1,5 CrpoeHHe MeTanos u crurasos

3 1 0 0 | [lnactuueckas nedopmarms n MEXaHUYeCKHE CBOMCTRA

METAIIOR

4 0 0 1 Teopus cinasos

5 0 0 1 Juarpamma «KEJIe30-LEMEHTHT)

6 2 0 0 1 YyryHs

7 0 0 1 CrpykTypa u cBoiictea YTIIEPOAUCTRIX cTajeii

8 0 0 i JlerupoBanHble cTanu

9 3 0 0 1 OcHoBEI TepMuyeckoit obpaboTkn

10 0 0 1 XHUMHUKO-TepMiYeckas obpaboTka cranu

11 4 0 0 0,5 HeMmeramuyeckue MaTepHraIbl

| 12 0 0 0,5 Komnosuumonusie Marepuansl

13 0 0 0 OcHoBB! uTeitHOro NIPOH3BOJICTBA

14 5 0 0 0,5 Texnonoruueckue npoueccsl 06pabotka MeTanos JaBJIEHHEM
15 0 0 0 IMpoussoncTeo HCPa3beMHLIX COeIMHEHMI

16 0 0 0,5 OcHoBbI 06paboTku pe3aHuem

Hroro: 0 12

Ipaxkriaeckue padore:

IlpakTuveckue PaboOTEI y4eOHEBIM IIaHOM He IIPEIyCMOTpPEHEI.




JIaGoparopusie paGore

Tabmmmna 5.2.2

11}}'191 iﬁ?ﬁg{ﬁiﬁa 050 06;;;8 qac63 30 Hanmenosanue n1abopaTopHoii paboTe!

1 0 0 2 H3syyenue nponecca KPHCTAIUTH3ALIHH

2 0 0 0 Mexanuyeckue cBoiicTsa MaTepHanos (MCHbITAHKE Ha

1 pacTaKeHue)

3 0 0 0 Onpenenenne ynapHoii BA3kocTH 1 XJIATHOJIOMKOCTH CTaJIH

4 0 0 0 H3mepenne TBepiocTu MeTamios

5 0 0 2 AHAIH3 THATPAMMBI JKeJIe30-11eMEHT

6 2 0 0 2 Mukpoctpykrypa 4yryHa

7 0 0 2 MukpoctpykTypa YIIEPOAUCTOM cTamu

8 0 0 0 MukpoctpykTypa JIETHPOBAHHOM CTanu

9 3 0 0 2 Tepmuueckas o6paborka YIJIEPOIUCTLIX CTasell U ee BIusHme
10 Ha CTPYKTYpY

11 0 0 0 TexHonorus u3rorosnenus murelnok thopMEI

12 5 0 0 2 OnpenencHue pexuma PYHHOIi 1yroBoii ceapku

13 0 0 0 O6paboTka MaTepuanos nasienuenm

Hroro: 0 12

Camocrosirensnas padora CTy/JeHTa

Tabmuna 5.2.3

N Homep Ob6nem, yac.
o
ol B i Tema Bux CPC
1| I 040 | 300 | 0300
HHBI
OcHoBHsIe HecoBepieHcTRa
KPHCTIITHYECKOrO CTPOEHHS H HX
p i Hsyuenne reopernyecko-
BIIHAHHE Ha CBOCTBA MeTaLIOB.
T'0 MaTepHania no pasaeny
1 1 0 0 10 Amopdubie MeTassl, Cassp MEM Ty
Odopmnenne otueros no
XapaKTEepOM JAHarpaMm COCTOSIHHA
e 11abopaTopHbIM paGoTam,
CBOHCTBAMH CMIABOB (3aKOH Kypnakosa)
H3yuenne Teopernueckoro
IlpeBpamenus B cramsx u HYryHax Ipu oy p
MaTepHana o paszeny
Harpese 1 OXJIaKIeHHH. AycTeHHTHEIe,
Ilonroroska k ay AMTOPHOM
¢epputHEIe, NeuOYPUTHEIEC CTANH,
2 2 0 0 8 KOHTponbHOM paGote miu
LiBeTHbIE criTaBLI: Me/IHBIE,
JeJ10BO#H Hrpe
amomuHeBble Beibop u o6ocuoBanme Odopmrenne oT4eTos o
MapKH CTanu 1115 3a/JaHHBIX W3/IeTHii. p
11a60paTopHbIM paboTtam
MeToznsl nosepxuocTHOM 3aKanky: H3yueHue TeopeTnieckoro
3aKallka TOKaMM BBICOKOI YaCTOThI £Te Lt r?o asiia
3 3 0 0 8 (TBY) 1 npu narpese Jlazepom. p PoBIoIY
Odopmnenne orueros no
CospemeHusie MeToBI HOTyYeHHs sy
TBEPIBIX H3HOCOCTOMKHMX MOKPEITHIA, paTop p
H3rotonenne KoMnosuumonHbIX 1
THIaCTMaccoBBIX m3nemui. [lomyyerue Hayuenne Teopermieck
H3Jeuit u3 pesnnbl. [pumenenue J:Te " Ifo eeﬂoro
4 4 0 0 8 PE3HMHBI, IIACTMACCH] 1 P paaneny
KOMIIO3HIMOHHBIX MaTepHaioB Hanucanne peepara
[Momumopdnsre MoMbuKanuy yriaepona PeRepe
M HHTpHa Gopa.
OcoGbie MeToas CBAPKH IJ1a3MeHHOI H3yuenne teoperuueckoro
CTpYeH, JIIEKTPOHHBIM Tydom, Jlazepom. Matepuana no pasaeny
5 5 0 0 14 Cospemennsle crioco6s HaIUIaBKH.
DNeKTPOXUMHYECKHe 1 3JTek-
TpOodH3IHIECKHE METOIBI Odopmaetine otyetos no
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netanei MmamuH., PU3HUeCKHe U
XHMHYECKHe NPOLIeCCH], JIeKAIIHE B
OCHOBE TEXHOJIOTMYECKHX METOI0B.

(popmooGpazosanus MOBEPXHOCTH naboparopHsiM paGoTtam

6 1-5

0 0 36 ITonroToeka k 3k3ameny

Hroro: 0 0 84

5.2.3. Ilpenonasanue aucnumInasl BEJICTCS C IPUMEHEHHEM CIIEIYIOIHX BUIOB 00pa3oBaTenbHbBIX

TEXHOJIOTHIi:

~ JICKnus Busyanusaius B PowerPoint B quanorosom pexume;

- naboparopHas pa6ora;

—  Pa30op IpaKTHYeCKHX CHTYALHiA;

—  pabota B MasbIX rpymmax.

6. TemaTuka KypcopbIx paboT/mpoexTon

Kypcossie paGoTs/mpoekTsr y4eOHBIM MIaHOM He NpPe1yCMOTPEHBL.

7. KouTposbubie paGorer

Konrpousnsie paGors Y4YeOHBIM IIJIaHOM He IIPeyCMOTPEHEI.

8.1.

COOTBETCTBHH C IINITAaHUPYEMBIMH pe3ynbTatamu 06Y‘IGHHH IIPHBEJIEHBI

8. Ouenxa pesyanTaToB ocBoenus AHCHHIIIHHBI

KpHTGpHH OLIEHUBAHUSA CTENeHH IIOJITHOTBI M Ka4decTBa OCBOCHHA KOMIIETEHIIMH B

B [Ipunoxenun 1.

8.2. PCﬁTHHl"OBaﬂ CHCTEMa OLICHUBAHHUS CTEIIeHH IIOJTHOTEBI M Ka4yecTBa OCBOEHUS KOMIIETEHIHIA

00y9aromuxcs 09HO-3204HO (opme! 06yueHns lIpeJicTareHa B Tabiumne 8.1.

Tabnuua 8.1

Ner/n |

Buasl MeponpusTyii B PaMKax TEKYLIEro KOHTpons

| Komnuectso 6amios

| Tekyluas aTrecranus

1 3awmra remsl «M3yuenus lipoLiecca KpucTayIM3aLmumy 0...10
5 Tecr no paspeny 1. «OcHoBb CTPOCHHS U CBOKCTBA MaTepuanos. ®azossie npespa- 0...20

HICHUA»
UTOI'O 3a nepayio TEKYUIYIO aTTeCTALIHIO 0...30

2 TeKylas aTTecTals

3 3almmra TeMbl «AHanus AHArpaMMbI JKe1e30-1eMeHT) 0...6
4 3allKTa TeMbi «MukpocTpykTypa HYYT'YHOBY 0...6
5 3amuTa reml «MuxkpocTpykTypa YIICPOAUCTOM CTaIuy 0...6
6 3auura TeMsl «Tepmuueckas o6paborka YINEPOMUCTLIX CTaJIEH M e BIMAHMNE Ha 0.6
CTPYKTYpy» -

7 KoHTposbnas ay1MTOpHas paboTa «Mapkuposka KOHCTPYKIHOHHBIX MaTepHaIOB) 0....6

HUTOI'O 3a BTOpYI0 TEKYULYIO aTTeCTAallHI0 0...30

3 Tekymas aTTecTanus

8 3ammra pedepatos no teme «HeMeramiyeckue KOMNO3UUMOHHBIE MATEPHATIBI 0...10
9 3almTa TeMel «Onpenenenne pesxnma PYYHOH 1yroBoii cBapku» 0...10
10 Hrorossiii Tect 0...20

HUTOI'O 3a tpersio TEKYUIYIO aTTeCTaLHI0 0...40
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L ; BCEIO | 100 ]

9. YuebHo-meTommueckoe u uHpopManHonnoE 06ecevene AHCIHILTHHBI

9.1. ITepeyens PEKOMCH/lyeMOH JINTepaTyphI Npe/icTaBIIeH B [Ipunoxenun 2.

9.2. CoBpeMenHEIe NpoQeccHOHANbHBIE a3kl MaHHEX § HH(OPMAIHOHHEIE CIIPABOYHEIe
CHCTEMBI:

Hupopmannonnsie pecypcel

1. Dnexrponnsit KaTajlor/JeKTpoHHas 6ubiuoTexa Tromenckoro HHIYCTPHATIBHOTO
YHUBEpcHUTeTa http://webirbis.tsogu.ru/

2. Hayuyno-rexuuueckas 6ubnnorexka ®I'BOY BO «YTHTY» u ®I'BOY BO «Tromen-

CKHH HHITYCTPHATHHBII YHHBEpCHTET» http://bibl.rusoil.net

Hayuno-rexanueckas Oubmuorexa ®I'BOY BO «YT'TVY» u ®I'BOY BO «TromencKuit

HHYCTPHAILHbIN YHUBEPCHTET) http://lib.ugtu.net/books

basa nanueix «Hayunag JIEKTpoHHAS bubimorexka eLIBRARY.RUy (ou.moamucn)

00O «3BC JIAHb» www.e.lanbook.ru

000 «M3parenseTro JIAHB» www.e.lanbook.com

basza nannex Koncynsrant crynenta «OnexTpoHHas Gubimorexa TEXHHYecKkoro BY-

3an http://www.studentlibrary.ru

8. DnexrponHO-6H61HOTEUHAS cucrema «IPRbooksy http://www.iprbookshop.ru/

9. Haumonansmas YIEKTpOHHAS OubimoTeka (depes TEPMHHAJIBI J0CTYTIA)

10. OO0 «3nexrponmoe usnarenbetso FOPAUT» www.urait.ru

1. Snexrponno-6u6moreynas cucrema BOOK..ru https://www.book.ru

[9%)

N w e

9.3. Jlnuensnounoe u CBOGOIHO pacnpocTpansiemoe mporpammuoe obecrrevenue, B T.4.

OT€YECTBEHHOI'O NIPOH3BO/ACTRA.

10. MaTepnam,Ho-'rexnnqecicoe obecredenue qucummIHEL]

[lomemenus g MPOBE/ICHHUA BCEX BHIOB paGoThI, [IPENYCMOTPEHHBIX y4eGHEM IIJIAHOM,

YKOMIIEKTOBAHBI H606XOHHMBIM 060py,I[OBaHHeM H TEXHHYECKHUMH cpeacreamMu OﬁyquHH.

Tabnuna 10,1

Iepeyvens Texnnuecknx cpeacTs
Ne Hepevens obopynosanus, Heo0xoanMoro ast ocBoenus 00y4eHus1, Heo6X0AUMBIX VISl OCBOEHHA
n/n AHCUHIIHHBI AHCUHILIHHD]

(xeMoHCTpPaunoHHOE oﬁopynoaanue)

Vuebnan ayauropus nis NIPOBEJIeHUs NEKUMOHHBIX 1
TPAKTHYECKHX 3aHATHIA, TeKyImero u NPOMEKYTOYHOrO
KOHTpons. JlaGoparopus «Ma’repﬂanonenennﬂ», «TexHonorus
KOHCTPYKLIMOHHBIX MaTepHaoBy,

Harnaausie noco6us «Marepuanosenenue TKMb», Komrmex.T MYALTHME/iHOTO 0Gopy-
Mukpockon Mukwmer - 1, Jlyna s H3MEPEHHA OTNeYaTkoB, FIOBANIA: MPOEKTOP, Skpa, kommbio-
Habop tokaphgix pesnos, Habop cepn, Habop snextpogos ¢ 1 7P, AKYCTIECKas CHCTeMa.

TokpriTHeM, HaGop o6pasnos HEpPOXOBATOCTH (TOYeHHE), Habop OKAILHAs W KopnopatiBHas cer,
00pas1ios mig H3MEPCHHA TBEPIOCTH. Habop pexymux
HHCTPYMEHTOBY,

11. Meroauueckne YKa3aHud 110 opranmaguu CPC
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11.1. MeToanueckue YKa3aHH4 110 NOJAroTOBKe K JabopaTopHbIM 3aHaTHSM,

K Bpmosnmenmio 1abopaTopHEIX pabot AONYCKAKOTCS TMOJrOTOBJICHHBIE CTYEHTEI. Hns aroi
1IN OHH 3HAKOMSTCS ¢ JTaGOPATOPHBIME pabotamu 110 kypey <<MaT€pHaJIOBEJICHHe.TKM>), YACHS-
fOT LE/Ib M METO/IMKY BBHINOIHEHHS paGoT, OTP&XAIOT B OTYETE OCHOBHBIE TEOPETHYECKHE npen-
CTaB/ICHHS, HCIIONB3yeMble B pabote. B fiponecce NOArOTOBKH K JIabOpaTOPHBIX 3aHSTHSIM o0yua-
TOIMHECs MOTYT npuberaTh K KOHCY/IbTAIHAM fipenonasarens. Hammune xoncnekra nekuuii ua ma-
OoparopHoM 3aHgTHH OBA3ATEJILHO! IIpu Bemonuenun paboT 1o usyueHmro MHKPOCTPYKTYPbI
PA3JIHYHBIX CILIABOB HCIIONB3YeTCs atbboMm MaKpo- H MUKPOCTPYKTYP METaNIHYECKHX CIIIABOB,

Otyer no n1abopaTopHeIM paGoTtam He00X0/IUMO BBHIIIONHATE B OTAENBHOH TeTpaju.

O6weM oTuera 1o o1HOI pabote 06BI9HO He mpeBbmIaeT 3-5 CTpaHuL. OTYeT HOJKEeH cOOTRET-
CTBOBATE PEKOMEH/YEMOMY COAEPKAHHUIO, GBIT TIOHATHBIM, KPaTKUM JIAKOHMYHBIM, HAIHCAHHEM
0e3 npou3BOIBHEIX COKPAIUCHUH; TEKCT, HILUIOCTPHPOBAHEEI 1 TaOJIMYHBIN, MATEPHABI JI0JDKHEL
COOTBETCTBOBATEL H3BECTHBIM TpeGOBAHMSIM odopmienns otyerop. B Cilyqae cratudeckoit obpa-
0OTKH pesynbraToB IKCTICPHMEHTA JOJDKHEI OBITH YKa3aHbl AOBEPHTE/IBHBIC HHTEPBANIBI HKCIIEPH-
MEHTILHO TOJNYYEHHBIX 3HAYEHHH W IIPMBE/ICHBI IPaUKH IOTyYeHHBIX ANNpPOKCHMHUPYIOIHX
dynknui. B oruerax o pabotax, cBA3aHHEBIX ¢ H3YHCHHEM MUKPOCTPYKTYP, IOJDKHbI GEITH u300pa-
JKCHBI CXEMBI MHKPOCTPYKTYD C YKa3aHHEM Boex CTPYKTYPHBIX H (Da30BbIX COCTABIISIOMIHX. ITponc-
XOXICHHE JIFOOOH TOYKH, IMHUY U Ap. Ha CXeMe MHKPOCTPYKTYPBI JIOJKHO GBITE HOHSATHO CTY/IeH-
Ty u noGoMy, unTaomemy oryer o pabote. ITox cxemoii MHKPOCTPYKTYpbI JOJKHA GBITH NpHBe-
/ICHA MIOIPUCYHOYHAs OANKCE ¢ yKa3aHHem MaTepuaia, ero Mapku, CTpYKTypHBIX COCTaBIISIOIIMX
H YBCIHYCHHS METa1Iorpaduyeckoro MHKpockona. Pesynsratom MHKPOCTPYKTYPHOIO aHaIM3a
ABIACTCS HH(pOpManus o CTPYKTYPHBIX H (ha30BBIX COCTABIIAIONHX CILIaBOB, O TOM, YTO OHH COB0ii
TIPEACTABIIAIOT, Kak nony4yarotcs. OTYeT noisken COZCPHKATH 3AKIOUECHHE WM BEIBOJIHI 110 pabore.

Brmonuenne n1abOpaTOpHEIX PaboT Mo3BogHT CTYIICHTY OBNAJIETh LIMPOKO HCIIOJIb3YEeMBIMH
METONIAMH HCCIIeIOBaHHS CTPYKTYPEL, HayUHTECS «YHTATh) HAIPAMMBI COCTOSHHUS Pas3IMYHBIX CH-

CTCM, (NOHHMATB» CTPYKTYPY pasIHYHBIX METAINTAYECKUX MaTepuanos. Muorue paboTsl HocAT

YMCHUH JI€NaTh BBIBOJIEI 110 pabore.
B nmaGoparopusix pagorax TIPHBE/ICHLI KOHTPONBHBIEC BOIIPOCEL, CHTYallHOHHEIE IIPaKTHYECKHC

3a1a4H TO3BOJISIOLINE CTyIeHTY TPOBEPHTE CBOIO FOTOBHOCTS K BBINOIHAEMO] pabore.

11.2. Meroanyeckne YKa3aHHA 10 opraHusanum CaMOCTONATeIbHOI paboThI.

12




CamocrostensHas paGota 00yYaromuxcs 3aKmoYaeTcs TIOIyHCHHH 3anaHuil (TeM) y mpero-
AABATCJIA ULl OCBOCHHS MHIMBHIYAILHO. IpenonaBatens wa 3anstum naer PCKOMEHaHH Heob-
XO/MMBIE NI OCBOCHHMs Marepuana. B xome CaMOCTOATENIbHON PaboThl OOYYarOIHMecs 0/BKHEL
BBINIOJIHATE pedepar, uayyuTs TEOPETHYECKUH MaTepHal 110 pasjenam, O(QOPMHTE | 3aIMUTHTE OT-
HETBI 110 TabopaTopHsM paGoTam.

OGyvaromuecs D0IDKHBI TOHMMATS COACpKaHHEe BBIIOJHEHHOH paGoThl (3HAThH onpeneneHus
TIOHATHH, YMETh PasbACHHTH 3HAYEHHE K CMBIC]T JIIOOOrO TepMHHa, HCIIONB3yeMOro B pabore u
THT.),

Pedeparusuasn pa6ora. Hensio pedepatusmoii paboTh! siBIseTCH Goee yriayOneHHoe u3yye-
HHE MaTepuana. Temy pedepara mo mucnummme OIIpeliesIAeT npenonasare)s. Hanucanme pedepa-
Ta — 3T0 GoJiee 0OBLEMHEBII BHJ CAMOCTOSTENBHOI paboThl cTynenTa, comepxanmi nHbGopManuio,
AIOTIOJIHAIOIYIO M PAa3BUBAIONIYED OCHOBHYIO TEMY, H3y4aeMyIO Ha ay/JUTOPHBIX 3aHATHSIX. Beny-
HIEE MECTO 3aHMMAIOT TEMBI, NPE/CTABISIONIHE IPO(ecCHOHANbHEIH HHTEPEC, HECYLIHE 3IEMEHT
HOBH3HBI. Pedeparupurnie MaTepHuanbl A0JKHBI NPEACTAB/IATE [IUCBMEHHYIO MOJENE [EPBHYHOIO
AOKYMCHTa — Hay4HOH paboThI, MOHOTpa(HH, CTATHH.

Iopsnox caaunm 1 3amupTe: pedeparos:

1. Pedepar cnaercs na TPOBEPKY Ipenonasaremo 3a 1-2 mexenu 1o 3a4YCTHOIO 3aHATHS.

2. Ilpu onenke pedepara TIpCIIONIaBaTeNb YYHTHIBAET KAYECTBO, CTEICHE CaMOCTOSTETbHOCTH
CTYACHTA H NpPOABICHHYIO WHHLHATHBY, CBASHOCTD, JIOTHYHOCTH M I'PAMOTHOCTB COCTaBIICHHS,
0(OPMIICHHE B COOTBETCTRHH ¢ TpebGoBaHUAMH.,

3. 3ammuTa TeMaTHyeckoro pedepara MosxkeT mpoBoHUTECH Ha BBIICJIEHHOM OJIHOM 3aHSATHH B
PaMKax HacoB y4eOHOH qucUMIIIHELL, TG0 o AOTOBOPEHHOCTH € IPEIo 1aBaTelieM.

4. 3awmra pedepara CTYACHTOM IIpe/lyCMaTpUBaeT:

- Aoknaz 1o pedepary He Gonee 5-7 MHHYT;

= OTBETEI HA BOIIPOCKI ONIIOHEHTA.,

Ha 3ammre sanpemeno yrenue TeKcra pedepara.

O6mast onenxka 3a pedepar BeicTaBnseTcs ¢ YHETOM OLEHOK 3a paboTy, foknap, YMEHHE BecTH
AHCKYCCHIO U OTBETHI HAa BOTIPOCEL.

Crpykrypa PedepaTuBHOil padoTsl. Pebeparusnas pabora cocTouT H3 CICAYIOIHMX pasje-
JIOB:

—  THTYJIBHBIH JIHCT;

—~  COJepXKaHHe;

—  BBEJIEHHE;

~  OCHOBHaf YyacTe pedepara;
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CIIMCOK HCIIOJIB30BAaHHBIX HCTOYHHKOB,

O6weM pedepara He nomken IIPEBBIATE 5 MEYATHBIX JTHCTOR (bopmara A4.
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Tempr pedeparos:

1. Cocras, KJIacCH(UKaIMA U CBOHCTBA MIacTMace
KapGoBookauts! 1 60poBookauTE!
Cocras u knaccudukanus pe3uH

Ob6mue cBenenns, cocras u KJlaccupuKanus IJIEHKOOOPasylomuX MaTe-prasop?

2
3
4
5. Obwpwue cBeenus o HEOPraHM4YecKuX MaTepuanax

6. Kommnosurusie MATEPHAIIBI C METAUTHIECKON MaTpHLeii,

7. BHIBI KOMIO3UTHEIX MaTepHanos.

8. Koucrpyknmonnsie TIOPOLIKOBEIE MaTEPHATEL.

9. Merawiokepamuyeckue CILIaBEI.

10. O6uwme cBenenns o HEMETAIUIMIECKHX MaTepHaax, Klaccuukanus IIOJTMMEPOB, 0COOEHHO-
CTH U MX CBOMHCTBa.

11. Komnosutusie MaTepHalIbl ¢ HEMeTaJUTHYECKOH Marpuuei

12. PesunoBsie MaTepHaIbl.

13. Inactmaccs Ha ocHoge IIOJIHDTHIIEHA

14. XKécrxas nnacrvacca na ocrope IOJIMBHHMIIXIOpH 1A

15. Ilnactmaccs! Ha ocHOBe HOJHCTHPOIA

16. TInacrmaccsi ¢ 6osee BBICOKOH TeILIOCTOHKOCTBIO

17. Beicokonpounsie IIACTMACCHI

18. Beicoxomonynsupie IJIaCTMacChl

19. TIpoussoncreo n noTpebieHue rmiactMace

20. Crexio: HEOpranuyeckoe u opranuyeckoe, CHTAIITIBI, METAIUTHYECKHE CTEKIa

21. Meroas TIOBBIIEHHS JOJTOBEYHOCTH W3EeTHH,

22. Hossre MaTepHaJIbl, IpUMEHsEMBIE B He()Tera30BoM KoMIIeKce.

23. Tonumopdusie Mo buKanuy yriepona n HHTpusa Gopa.

24. Crniocobmr H3TOTOBJICHUS H3/1€THI U3 IIJTACTMACCHL.

OPHMEHTHpOBKa B MaTtepuare!).




2. Cama IIOATOTOBKA CBsI3aHa He TOJIBKO C «3allOMHHAHHEM ), HOI{I‘OTOBK& TaK¥XKe Ipeamnosiaraer

H TIEPEOCMBICTICHHE MaTepHaa, U qaxe PACCMOTPEHHE AIbTEPHATHBHBIX HJIEH.

3. Chavana crynent nosmken TIPOICMOHCTPHPOBATh, YTO OH «YCBOMJI» BCE, UTO TpedyeTcs 1o

Iporpamme o0y4eHus (wim mo TIpOTpaMMe NAHHOT'O NPENOAABaTeNs), U JTHILb 0C)e 9TOTO OH BIIpaBe

BBICKA3aTh HHbIE, JKeJlaTeJILHO dPI'YMEHTHPOBAHHEIE TOYKH 3peHus.
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MATEPHAIIOB [DNeKTPOHHBII
pecype] : yuebHoe nocoGue / B, A,
Crnecapuyk. — Dnekrpom.
TEKCTOBBIE JaHHbIE, — MHUHCK ;
Pecry6nukanckuit nucturyT
NpogeccHoHanLHoro 06pazosanus
(PHIIO), 2015. — 392 ¢. — 978-
985-503-499-6. — Pesxim JIOCTyIIa:
http://www.iprbookshop.ru/67649.h
tml

http://www.iprbook
shop.ru
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Kopewxosa, E.B.
Matepuanosenenue: yyeGuoe
nocoGue s By3os / E.B.
Kopemkoga. — Tiomens:
TioMI'HI'Y, 2015. - 156 c.
http://elib.tyuiu.ru/wp-
content/uploads/2015/10/50_%D0%
905.pdf
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TexHonorus koHeTpykuMOHHBIX
MatepHanos [Teker] : yueGHoe
nocobue / A.T. Cxuprnanze, B.B.
Moucees, B.A. Cxpabun.- 3-¢ w3y,
nepepad. u aomn..- Crapsiit Ockon:
THT, 2009.- 360 c.
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JBoernasos, I, A.

Marepuanose nenne [Dnekrpounsrit
pecype] : yueGuuk /T, A,
HAsoernazon. — DeKTpoH.
TEKCTOBbIE TaHHBIE. — PoCTOB-Ha-
Hony : ®ennxe, 2015, — 440 ¢, —
978-5-222-24320-6. — Pescum
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http://www.iprbook
shop.ru
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JocTyna:
http://www.iprbookshop.ru/59381.h
tml

Marepuanosenenme :
METOAHYECKHE YKA3aHHUs Mo
BLITIONTHEHHIO KOHTPOJILHOI paboTh!
Wi o0yyarmuxcs HalnpasJeHHs
noaroToBku 23.03.03
«OKCIUlyaTallus TpaHCIOpTHO-
TEXHOJIOTHYECKHX MAIIHH U1
KOMIUIEKCOB» BCeX )opM 00yyeHus
/ THY ; cocr. I'. ®. Babiok. -
Tiomens : TUY, 2020. - 44 c. -
http://webirbis.tsogu.ru
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Opranusauus caMocTosTenbHOM
paboThl cTyAeHTOB Mo
MaTepHanoBeIEHUIO H TEXHOJIOTHH
KOHCTPYKUMOHHBIX MaTEPHAJIOB :
METOJHYECKHE YKA3aHHsA o
OpraHH3aLMu CaMOCTOATEILHOM
paboThl CTYAEHTOB IMCLHILTHHEI
«Marepuanosenenue. TexHonorus
KOHCTPYKIHMOHHBIX MaTepHaioBy
17151 CTYZAEHTOB HAlpaBJleHus
21.03.01 «Hedrerazosoe aeon
BCeX (opm obyuenus / TUY : cocr.
I". ®. Babwok. - TromeHs * THY,
2018. - 36 c. - — Pexxum JocTyna:
http://webirbis.tsogu.ru
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Marepuanosenenmue:
Meronuyeckue ykasanus mns
JabopaTopHbIX (npakTuyeckux)
3aHATHH M0 THCUMNTHHE
"Marepuanosesenne " ans
CTYJIEHTOB BCEX CIELHATbHOCTEH U
HalpaBlIeHUH O4HOI 1 3309HO
(Gopm o6yuenns / .. Babiok. —
Tromens: TioMHI'Y, 2013 .- 170c.
— Pexum nocryna;
http://webirbis.tsogu.ru
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Marepuanosenenne. TexHonorns
KOHCTPYKIHOHHbIX MaTEPHAJIOB:
Meroauyeckue ykasanus no
BBINOJIHEHHIO KOHTPO/IBHBIX padoT
0 TUCUHILUIHHE
«Marepuanosenenue. TexHomorus
KOHCTPYKLMOHHBIX MaTepHAJIOB)
A5 CTYIEHTOB HanpaBaeHus
131000.62 «Hedrrerazosoe nenoy
3a04HOM (popmbl 06yuenus / Cocr.:
I'.®. Babiok.- TiomeHs:
TioMHI'V, 2013.- 78¢c. — Pesxxum
AocTyna: http://webirbis.tsogu.ru
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3aBenyromas kapenpoit g/é C.B. Konecuux
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