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Mporpamma aucumnnuHbl "MaTepuanoseneHne"; 13.03.03 SHepreTnyeckoe MalWMHOCTPOEHME; AOLEHT, K.H. (ooueHT) MyxameTasHosa [.d.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpammy omucuunnmHebl paspabotan(a)(n) LOLEHT, K.H. (aoueHT) MyxameTtasHosa I'.®d. (Kadenpa matepuranos,
TexHonoruii n kadectsa, ABToMobunbHoe otaeneHne), gulnarakfu@gmail.com

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OrikK-4 CnocobeH paccunTbiBaTh 3f1eMEHTbl SHEPreTMHECKMX MaLMH U YCTAHOBOK C Y4ETOM

CBOWCTB KOHCTPYKUWMOHHbIX MaTtepunanos, oMHaMN4eCKmnx N TennoBblX HArpy3ok

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

3aKOHOMEPHOCTU CTPYKTYpooBpasoBaHuns, qoa3osbix NpeBpalleHnin B Matepuanax; 0CHOBHbIE KNacCbl COBPEMEHHbIX
mMaTtepuanos, KX CBONCTBA U 06N1acTU NPUMEHEHNS, NPUHLMNbI BbiBopa MaTepranos, OCHOBHbIE TEXHONOrMYeckme
npoLecchl Npovn3BoacTea U 06paboTkn MaTepranos, 0COBEHHOCTM 3TAMOB XU3HEHHOro L1Ka MaTepuanos U Usnenvi
U3 HUX.

JonxeH ymeTb:

Bbl6|/|paTb martepuanbl gnda 3agaHHbIX YCJ'IOBI/II7I aKcnayaraummy ¢ y4eTom Tpe6OBaHI/II7I TEeXHONOrnM4YHOCTHN,
9KOHOMWYHOCTW, HAOEXHOCTN U [ONTOBEYHOCTU U3OENNIA; Bbl6|/|paTb martepuanbl U TEXHONOrn4eckne npouecchobl ons
peweHna 3anad I'IpO(peCCI/IOHaﬂbHOIh DeAaTenbHOCTU; onpenensatb Ppusnyeckme, XuMmyeckme n mexaHmn4eckmne
CBOMCTBA MaTtepunanos npn pasinyHbliX Buaax NCnblitaHUA.

JlonxeH Bnagetb:

HaBblKaMV NCMOJ/Ib30BaHUSA METOO0B CTPYKTYPHOro aHanmaa un onpegeneHns qousnyecknx U ousnko-mMexaHnyeckux
CBOWCTB Martepunanos, TEXHNKON npoeeneHmnsa aKCnepmnMeHToB 1 CcTaTucTnyeckomn o6pa60T|<|/| 3KCNnepuMeHTanbHbIX
JOaHHbIX.

LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
MPUMEHATb MONYYEHHbIE 3HAHWS NPW PELIEeHU NPOECCUOHAMBHBIX 3a4ay.

2. MecTo AMCUMNINHDbI B CTPYKTYPE OCHOBHOW NpodpeccrnoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIETO
obpasoBaHus

JaHHas yyebHas aucumnnunHa BkatoyeHa B pasgen "B1.0.09 OucumnnnmHbl (Moaynm)" 0CHOBHOM NpodpeccroHansHom
obpaszoBatenbHoii nporpammbl 13.03.03 "SHepreTnyeckoe MalMHOCTpoeHWe (LBuratenu BHyTPEHHero cropaHuns)” n
OTHOCUTCS K 006513aTENbHBIM ANCLMMIMHAM.

OceauBaetcsa Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyyaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOCTb ANCLMIMIVHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTtakTHasi paboTa - 36 yaca(oB), B TOM 4yncne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 72 4aca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMIUHBIL: 3K3aMeH B 1 cemecTpe.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspenbl AucUUNInHbI / UX TPYAO0EMKOCTb CamocTosiTeNibHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Beegenue. Knaccugukaums
1. maTepuanos. 1 2 0 2 9
Tema 2. OCHOBbI CTPOEHMNS 1
2. CBOWCTBa MaTepuanos. 1 2 0 2 9
3.|Tema 3. OcHOBbI TEOPUN CMNJIABOB. 1 2 0 2 8
4.|Tema 4. Xeneso 1 ero cnnassl. 1 2 0 2 10
Tema 5. OCHOBbI TEPMUNYECKOWA
5.[06paboTkn 1 NOBEPXHOCTHOrO 1 4 0 4 10
YNPOYHEHNS CMNaBOoB.
Tema 6. [poMbIlWneHHble cTanu n
6. CrnaBh. 1 2 0 2 10
v Tema 7. LiBeTHble MeTannbl 1 Cnnasbl. 1 5 0 2 8
Tema 8. Hemetannnyeckue n
8. KOMMNO3ULMOHHbIE MaTepuranbl. 1 z 0 2 8
Toro 18 0 18 72

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. BeepeHue. Knaccucpukaumsa marepuanos.

BeeneHve. 3apauun n HazHavyeHve gucumnivHel "MatepuanoseneHme” ons CTyoeHTOB NoO HaMpPaBieHWIO NOArOTOBKM
13.03.03 "OHepreTnyeckoe MaWMHOCTPOEeHUe", npodhunb "MBuratenn BHyTpeHHero cropaHus”. MarepuanoseneHme kak
Hayka O CBOMNCTBax MaTepuranos 1 UX CBSA3M C COCTABOM W1 CTPYKTYpoi. Knaccugukauus Mmatepnanos; MeTaninyeckmx,
HeMeTanIM4eckunx, KOMMO3NLMOHHBIX. X cBOMCTBA 1 06nacT NPUMEHEHMS.

Tema 2. OCHOBbI CTPOEHUSI U1 CBOMCTBa MaTepuanos.

ATOMHO-KpUCTaNIn4eckoe CTpoeHve MeTannoB. Tunbl KPUCTANMNMYECKMX PELETOK, X napameTpbl. CTpoeHMe peanbHbIX
meTannos. JedekTbl KpUCTanInm4eckoro cTpoeHnsl. HanpsixeHus v gedpopmaumu. Ynpyras u nnacrtmdeckas
nedopmaumnsi. MexaHnam nnactmydeckon ge-gpopmaunm. Haknen. MexaHnam Xpyrnkoro 1 BA3KOro paspyLeHus.
TeopeTnyeckas 1 TexHM4Yeckas NpoYHOCTb MeTanna, nyTu ee NoBbIWEeHUs. BnusHve Temnepatypbl Ha CTPYKTYpY u
CBOVCTBa AEPOPMMPOBAHHOrO MeTanna. MexaHudeckue CBOMCTBa, onpeaensieMble Npy CTaTMYecKuX, AMHaAMUYECKMX 1
LUMKJIMYECKMX HarpyaKkax.

Tema 3. OCHOBbI TEOpPUU CM/TAaBOB.

MoHsATMe cnnasa. Pasbl MeTaNINYecKux CnnaBos. I"Ipanmo dhas 1 npasuo OTPE3KOB. Tunbl B3anMoaencTBnS
KOMMNOHEHTOB. TBep,ﬂ,bIe pPacTBOpbI. Xumnyeckue coeamHeHns. MexaHuyeckmne cmecu. lNoHsaTre anarpammbl COCTOAHUA
cnnaea. rlOCTpoeHI/Ie anarpamm CoCTosAHnA TepMnyecknm MeTonomMm. ,D,I/IarpaMMbl COCTOSIHUS OBOMHbIX CM1aBoB.
JJ.I/larpaMMa COCTOSAHMA Ona cnnasos., oépasyroumx MeXaHW4yeCcKne CMeCcKH U3 YUCTbIX KOMMOHEHTOB. OBTEKTUKA.
JJ.I/larpaMMa COCTOSAAHNA On4 cnnaBoB C HeOFpaHquHHOIZ PacTBOPUMOCTbIO KOMMNOHEHTOB B TBEPAOM COCTOAHUN.
,ﬂmarpaMma COCTOSAAHNA On4 CcnnaBoB C OFp&HI/I‘-IGHHOI7I PacTBOPUMOCTbIO KOMIMNOHEHTOB B TBEPAOM COCTOAHNN
(;u/larpaMMa Cc 38T€KTI/IKOI7I). ,[I,VlarpaMMa COCTOSAHUA Onsa cnnaBoB C orpaqueHHon PacTBOPUMOCTbIO KOMIMNOHEHTOB B
TBEPOOM COCTOSAHUN (,uvlarpaMMa Cc I'IGpI/ITGKTI/IKOI7I). ,D,VlarpaMMa COCTOSAHUA Ong CnnaBoB, oépaayroumx XMnyeckue
coeanHeHuns. ,D,l/larpaMma COCTOSHUSA 4N CNNaBOB, KOMMOHEHTbI KOTOPbLIX UCMbITbIBAIOT MNOMMMOPJOHbIE NpeBpalLeHns.
CBs3b mexnay CBOWCTBaMu Crnnasos, CTDYKTyDOIZ N TUNOM Omarpamm COCTOAHUA.

Tema 4. XKeneso u ero crnnasbl.

LunarpamMmma CoCTOSIHUS Xene30-LeMeHTUT. KOMMOoHeHThI, doasbl, CTPYKTYpHbIE COCTaBNSIOWME auarpamMmbl ctanei u
6enbix yyryHoB. Mx ceoiicTea n oboaHaveHus. Ctanu. Knaccudprkaums craneii no XMMn4eckomy coctaBy, CTPYKTYpe,
NPUMEHEHWIO, UX MapKnpoBka. BnnsiHue yrnepona v NOCTOSIHHBIX MPUMeCcel Ha CBOWCTBA cTanei. YrnepoancTbie u
NernpoBaHHble cTanu. YyryHoi.

Knaccudprkauus vyryHos: 6enble, cepble, BbICOKOMPOYHbIE, KOBKME. CBOWCTBA, HA3HAYeHMe, CTPYKTYPbl, MapKMpPOBKa,
Mony4YeHne YyryHoB. BnnsiHue npumecei 1 cKopocTy OXNaXAeHnsl Ha CBOMCTBA YyryHa.

Tema 5. OCHOBbI TepMUUYECKON 06paboTKM M NOBEPXHOCTHOIO YNPOYHEHUSI CM1aBOB.
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Teopus TepMuyeckoin 06paboTku ctanei u cnnasos. Buapl v pasHOBUOHOCTW TepMuyeckoin obpaboTku. duarpamma
N30TEPMUYECKOro NpeBpaLweHns aycteHnTa. OTXur, ero HasHaveHve, Buabl. Hopmannsauus ctanu. 3akanka cranu,
pexuMmbl, crnocobbl 3akanku. MNMoHsTie 3akanBaeMoCcTu U NpokanveaeMocTu. TexHonorns otnycka. NoBepxHocTHas
3akanka cranei. XumMuko-Tepmmyeckas obpabotka ctanu. CylWwHOCTb U (OU3NYECKME OCHOBbI XMMUKO-TEPMUYECKON
06paboTku. AzoTupoBaHue ctanu. MexaHnam o6pasoBaHns a30TMPOBAHHOIO CNosl, ero ceocTea. ObnacTy NPUMEHEHNs!
asoTupoBaHus. CTanu ona a3oTmpoBaHus. MloHHoe azoTuposaHue. LinaHnposaHue. Buabl, TexHONOrus, Ha3HavyeHue.
HutpouemeHTaums ctanu. OAudpdpyanoHHas Metannmsaums craneil.

Tewma 6. NMpoMbILLNEHHbIE CTanu U cnnaebl.

YrnepoancThele 1 NervpoBaHHbIE KOHCTPYKLMUOHHbIE cTanu. YrnepoaucTtble cTan o6blkHOBEHHOMO Ka4yecTsa U1
KayecTBeHHble. ABTOMaTHas ctanb. JlermpoBaHHble KOHCTPYKLMOHHBIE cTanu, nx TepmoobpaboTka. LiemeHTyemble 1
ynyyllaemble cTanu, Ux CBOMCTBA, NPUMeHeHne. PeccopHo-npyxuHHble ctany. Ctanu ons 3ybyartbix Konec.
apukonoAwmnnHrKoBble cTanu. MI3HococTolikune 1 KOPPO3VMOHHOCTOVKUE cTanu. IHCTpyMeHTanbHble Matepuarnsl,
marte-puanbl ¢ ocobbiMy cBoicTBaMu. Knaccudmkaums n MapkKupoBka MHCTPYMEHTanbHbIX ctaneir. TpeboBaHms K
CBOVICTBaM WHCTPYMEHTaNbHbIX cTanein. Ctanu ons pexylero UHCTpymeHTa. Ctanu onst UsMepuTenbHOro MHCTPYMEHTa.
Ctanu ons NHCTpPYMeHTa ropsiHero 1 Xono4HOro AedopMmnpoBaHus. IaHococToikue Matepuansl, Matepuarnsl ¢
BbICOKUMU YNPYTrMMy CBOMCTBAMU, Maoi NMNOTHOCTbLIO, BEICOKOM YAENbHOW MPOYHOCTbIO, YCTOMYMBEIE K BO3LEWCTBUIO
Temnepatypbl paboyei cpelbl. TBepable CnnaBbl 1 pexywas kepamuka, CBepXTBepAble MaTepvarnsl, Matepuansl
abpasunBHbIX MHCTPYMEHTOB.

Tema 7. LiBeTHble meTannbl U CANasbl.

CnnaBbl HA OCHOBE Meau, antoMUHUS, TTaHa. Cnnaebl HA OCHOBE MeaM, UX Knaccudorkauus. JlatyHn (knaccugoukaums,
CBOViCTBa, 06/1aCTb NPUMEHEHWs!, MONyYeHne, Mapkupoeka). BpoHabl (knaccudgoukaums, cBoincTea, obnacts NPUMEHEHNS,
nony4YeHne, MapkMpoBka). AnoMMHMEBbIE CMaBbl, UX Knaccudpvkaums. JedopMupyembie antoMMHEBbIE CMaBebl, UX
CBOICTBa, TepMmyeckas obpaboTka.

Tema 8. Hemetannmuyeckue n KOMMNO3ULIMOHHbIE martepuanbl.

MonuMepHble MaTepuansl. Knaccudoukaums nonmMepHbix MaTepuanos. TepMonnacTuyHble 1 TepMOpPeakTBHbIE
MoNMMepbI, X XapakTePUCTNKIN, Pa3HOBUOHOCTY U CBOWCTBA, 06nacTi npumeHeHus. MnacTmaccel, X CocTasbl,
cBovicTBa. [NnacTMacchl C MOPOLWKOBLIMMX, BONOKHUCTLIMU 1 NNCTOBBIMU HanonHuTensiMu. NMoponnacTtbl 1 NeHoMnNacTbl.
PesavHa. Bunbl peavHoBbix Matepuanos. MNpouecchl BynkaHn3aumm pesmHoBbix MaTepranos. CTpoeHve, CBOMCTBA U
obnactu npuMeHeHus. MonMMopdHble MoaMdvKaumm yrnepoaa v HATpuaa 6opa. Mpadout 1 rpadpuToobpasHblin HUTPUA
6opa. KoMnoauumoHHble Matepransl. KoMnosnunoHHble MaTepuansl, TpeboBaHus K MaTpuLam 1 ynpodHuTensm. Tunbl
YNpoYHUTENEN: ANCTIEPCHbIE YAaCTULbl, BONOKHA, IMCTOBLIE YNPOYHUTENW. B3auMoneicTere Mexay Matpuuen u
YNPOYHUTENAMY B KOMMO3UUMOHHBIX MaTepuanax. KoMnosvumoHHble MaTtepuansl ¢ MeTaninyeckimMm 1 nonMmMepHbIMu
matpuuamu. Vix npeumywectsa n Hegoctatku. Obnactu npuMmeHeHnsl. OCHOBHbIE BULbI KOMMO3ULMOHHbBIX MaTepuanos:
CTeKNnonnacTvku, yrnennacTvku, 6oponnactuky n gpyrue. OCHOBbI Beibopa Matepuanos U YIPOYHSIOLWMX TEXHONOMUI B
MalMHOCTPOEHUN.

5. MNepeueHb yue6HO-MeTOAMYECKOr0o obecnevyeHns i CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKtOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHoOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKMOYAS:

MopsiooK opraHn3aumnm 1 ocywecTeneHns 0bpasoBaTeNbHOM 0esTenbHOCTM No obpasoBaTtenbHbIM NPOrpaMMam BbICLEro
obpasoBaHus - Nporpammam bakanaepuaTta, nporpaMmMam creumanmTeTa, nporpaMMam MarucTpaTypbl (yTBepXoeH
npukasoM MuHucTepctea obpasosaHus 1 Haykm Poccuiickoin denepaunm ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBbHOW PaboThl CTYAEHTOB BbICWIMX yHeOHbIX 3aBeAeHNR".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeneHNs TEKYLWEro KOHTPOMS yCNeBaeMocTu 1
NPOMEXYTOYHOI aTTecTaumm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) doenepanbHblil yHMBepCUTeT".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O ¢opmMrpoBaHnmM poHAa OLEHOYHBIX CPEACTB ANS
NPOBELEHNS TEKyLLEN, MPOMEXYTOYHON 1 MTOTOBOI aTTecTaummn obydarowmxcs gpenepanbHOro rocynapCcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUYpEXAeHUs Boicwero obpasoBaHus "KasaHckuii (MprBonxXxckuit) doenepanbHbiii

yHuBepcuteT"".

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okT56ps 2011 r. "O6 aneKTpPOoHHbIX 06pa3oBaTenbHbIX pecypcax enepanbHoro
rocynapCTBEHHOr0 aBTOHOMHOr0 06pa3oBaTENbHOIO y4YpPEXAEHNS BbICWEr0 NPOGECCUOoHaNnbHOro obpasosaHns

"KasaHckuin (MprBonxckuin) oeaepanbHbIn yHuBepeutet™.

3AEKTPOHHELBH
Bl YHHBEPCHTET
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PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNOMNb30BAHMIO B
y4ebHOM npoLecce 1 yoaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOMO 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO y4pexAeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET"".

PernameHT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLEHKM 3HaHMWIA 0ByYatoWwmxcs
B (peilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpEXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

Mwukpockonuyeckuii METOA NCCNeA0BaHNA METANNOB U CNNABOB: METOANYECKME YKasaHus K nabopatopHoii pabote /
cocT.: AkcT E.P., MyxametasHosa .., 3anagHosa H.H. ? HabepexHble YenHbl: HYU K(M)dY, 2015. - 28 c. -
https://shelly.kpfu.ru/e-ksu/docs/F_643234044/Mikroskopicheskij.metod.pdf?p_random=462119

6. POHA, OLLEHOUHbIX cpencTts no gucuvniinHe (MOAyHlO)

6.1 MepeyeHb KOMMNETEHLUI C YKa3zaHUEM 3TanoB UX popMupoBaHusi B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POpPM KOHTPONSI X OCBOEHUSI

dopmMa KoHTpons OueHunBaeMblie
KOMMeTeHLUn

dran Tembl (pa3nenbl) AUCLUUMIIUHDBI

Cemectp 1
TeKyLL Ui KOHTPO/Ib

. BBepeHue. KﬂaCCI/Iq:)I/IKaLI,VIﬂ mMatepunanos.

. OcHoBbl CTpoOEeHnsa n CBOWCTBa matepunanos.

. rlpOMbIU.IJ'IeHHbIe cTannm n cnnasbl.

. LiBeTHble MeTannbl 1 cnnasbl.

. Hemetannnyeckne n KOMNo3nLUNOHHLIE mMatepuanbl.

. OCHOBbI CTPOEHMSI 1 CBOWCTBA MaTepWanos.

. Xeneso v ero cnnaebl.

. OcHOBbI TEpMUYECKO 06paboTKMN 1 NMOBEPXHOCTHOMO
YNPOYHEHNS CMaBoB.

3. OcHoBbI TEOPUN CMNNABOB.
OMK-4 4. Xeneso n ero Crnasbl.

5. OcHoBbl TepMMyeckoi 06paboTku 1 NOBEPXHOCTHOrO
YNPO4YHEHWS CraBoB.

1 [YcTHBIZ onpoc OriK-4

GAEANIONOON =

NabopaTopHble i
2 paboTbl OfiK-4

3 |TectupoBaHne

SK3aMeH OrK-4

6.2 OnucaHue nokasarenen U KPUTEPUEB OLLEHMBaAHUSI KOMMETEHLIMIA Ha pasnMyHbIX 3Tanax ux chopmmposaHus,
onucaHue LLKan oLeHMBaHUs

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpOns

OTnn4YHO Xopoluo Y nosn. Heyn.

CemecTtp 1

TekyLLUA KOHTPONb

YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsATHAHBIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MNpekpacHo ocsoeH Xopolo ocBoeH OCBOEH 4YacTWN4HO. MoHnMaHue maTepuana
MOHATUAHBLIA annapaTt. |MOHATWIHbIA annapart. ([ToHVMaHue oTaeNbHbIX |parMeHTapHoe Mnu
MNMpoaemMoHcTpypoBaH  [[pooeMoHCTPUPOBaH  |MONOXEHWIA 13 oTcytcTByeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLMNA YypOBEHb matepuana no Teme. hopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [MoHMMaHns matepuana. Y nosnetBoputenbHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe ymMeHne [Xopouwee ymeHve yMeHune ONCKYCCUOHHblE
goopMynnpoBaTb CBON  |popMynnpoBaTb CBOM  |ChOPMYNMpPOBaTb CBOW  [MONOXEHUS.
Mbicnn, obcyxaatb Mbicin, obcyxaaTtb Mbicnn, obcyxaaTtb
ONCKYCCUOHHblE INCKYCCUOHHbIE IAVNCKYCCUOHHblE
NONoOXeHus. MONOXEHUSI. MONoXeHns.
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cucTemaTnyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro

y4eBbHO-MPOorpaMMHOro
matepuana, ycrewHo
BbIMNOMHUA

y4ebHO-NporpaMMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi

B 3HAHNSX OCHOBHOIO
y4eBHO-MporpaMMHOro
matepuana, LonyCcTun

mMatepwana, yMmeHue npeLyCMOTPEHHbIE nanbHelwen yuebbl U [MpuHUMNnanbHble
cBOOOLHO BBIMOMHSATL  |NPOrpaMMolt 3aaaHns, |npeactoswein paboTol  |OWWOKW B BbINONHEHWN
3apaHus, YCBOWUN OCHOBHYIO no npodpeccum, npeLyCMOTPEHHbIX

npenycMoTpeHHbIe
nporpammo, ycesoun
OCHOBHYIO nuTepaTypy u

nutepartypy,
PEKOMEH0BaHHYO

nporpammorn

cnpasuncs ¢
BbIMOMHEHNEM 3adaHUNA,
npenycMOTPEHHbIX

nporpamMmon 3anaHui u
He cnocobeH
npPoLONXUTL 0byyeHne

3HaKoM C ONCUUNNUHBI, MoKasasn [nporpamMmoin, 3HakoM C  (Uv NPUCTYMNATL Mo
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoi, [OKOHYaHNK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHMBepcuTeTa K
pekoMeHn0oBaHHOM ancumnnnHe n nporpammor npogoeccnoHasbHom
nporpammoin cnocobeH K ux OVCUMMNWHBI, AONYCTUN |OesTenbHoCTM 6e3
OVCUMUMNUHBI, YCBOUST  [CaMOCTOATEIbHOMY MOrpelHoCcTM B OTBETE  |AOMONHUTESbHbIX
B3aMMOCBSA3b OCHOBHbIX |MOMOTHEHUIO U Ha aK3ameHe 1 rpwu 3aHATWIA No
MOHATUIA ANCLUMNUHBI B [0BHOBNEHMIO B XO4€ BbIMOSTHEHU COOTBETCTBYIOWEN
nX 3Ha4YeHun ans HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.

npuobpeTtaemoii paboTbl 1 3amaHuii, Ho obnapaert
npogpeccuun, Nposisun  [npodoeccrmoHanbHow HeobXoaMMbIMU
TBOpYeCcKme NeaTenbHOCTU. 3HaHMAMK Ons nx

crnocobHocTn B
NOHVUMAHWK, N3NOXEHNUU
1 MCMNONb30BaHUN
y4ebHO-NporpaMmMHoro
martepuana.

ycTpaHeHus nofn
PYKOBOACTBOM
npenogasatens.

dopma Kputepum dran
KOHTpoOns OoLLeHUBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHUSI He OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.

uensm.

TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeToB 1 Honee. MpaBWNbHbIX OTBETOB.  [MPaBWIbHbIX OTBETOB.  [OTBETOB 1 MEHEE. 3

Ok3ameH O6yuatowwuniics Obyyatowmiicst O6yuatolwuniics Obyuatowmiicst
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie 0151 OLLEHKWU 3HaHUN, YMEHWUN,

HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLLuX atanbl joopMUpPOBaHUA KOMMNETEHLUN B npoLiecce

0OCBOeHuUsi 06pa3oBaTeNnbHON NPOrpamMmmbl

Cemectp 1

TekyLUA KOHTPONb

1. YcTHBIA onpoc

Tembl 1,2,6,7,8

KoHTponbHbIE BONPOCHI N0 TEME 1
Knaccudomkauus matepuanoB no xmm. COCTaBy, MUKPO-, MakpocTpykType. Knaccmudmkauus matepuanos no
TEXHONOrMYECKNM cBocTBaM. Knaccudoukaums MeTtannoB 1 X OCHOBHblE CBOMCTBA. YTO Takoe YyryH? ctanb? natyHb?
6poH3a? OopantoMUHWIA? CUNYMUH?
KOHTpOnbHbIE BOMPOCH! MO TEME 2
1. YeM oTinyaeTcsa KpUcTanimyeckoe coCcTosiHMe TBEpObIX TEN OT aMopdhHOro?
2. Yto npencraensiet coboit kpuctannmyeckas pewérka?

3AEKTPOHHELBH
Bl YHHBEPCHTET
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. YTOo BKNagbiBatoT B NOHATUE "aNieMeHTapHas Kpuctanamdeckas sqemnka"?

. YTo Takoe cuctema CUMMETPMU, NEPUOLbI PEWETKN 1 6a3NC KPUCTANNMYECKON CTPYKTYPbI?

. YTo Takoe KOOpAMHALMOHHOE YMCNO, KO3(PMMUNEHT KOMMNAKTHOCTM?

. Kak BbIrngost Metannbl Ha aToMapHOM ypoBHe?

. Kakue kpuctannnyeckue CTpykTypbl Hanbonee 4acTo BCTPeYaloTCs Y METANNOB?

. Yto Takoe nonumopguam?

. Kakve 30Hbl MOXHO HabnogaTb Npu Kpuctanamsauum Matepruanos?

10. Y70 Takoe cTaTtmyeckas, ygapHas u uMknnyeckas npoYyHoOCTb MeTannos?

11. Y70 Takoe npenen BbIHOCAMBOCTY M Kak OH onpenenserca?

12. YT0 Takoe ynpyras v nnactuyeckas necopmaummn? Yro takoe Haknen metanna?

KoHTponbHble BONpOCHI Mo Teme 6

. Kak knaccudpmumpyotcsa yrnepogaucTble ctanm no CTpykType B PaBHOBECHOM COCTOSAHNN?

. Kak BnnsioT nermpyolimne aneMeHTbl Ha CBOMCTBa CTanen?

. Kak knaccudpmumpyotca nermposaHHble CTanu no HasHaveHuo?

. Kak knaccngouumpyoTcst KOHCTPYKUMOHHbBIE CTany Nno TEXHONOTMU TePMUYECcKoin 06paboTkn?

. Kak knaccundmumpyotca nHCTpyMeHTanbHble ctann?

. Kakve tTpeboBaHuns NpefbsaBRsOTCA NS PEXYLEr0 UHCTPYMEHTA?

. Kakve tTpeboBaHusi npefbsBnsoTCs K ObICTPOPEXYILUM CTaNsSM?

. Kakue T1peboBaHns NpeabsaBnsoTCs K WTAMMNOBLIM CTANSM A5 AehOPMUPOBAHMS METaNNa B XON0AHOM COCTOSIHUN?
. Kakue TpeboBaHus NpebsaBnsitoTCS K WTAMMNOBLIM CTaNsIM 45 0ehOpMUMPOBaHMS MeTania B ropsiyeM COCTOSAHUN?
10. Yto Takoe TBEpAbIE CMNaBbl?

11. MOXHO nv K1NsiWyto cTanb NPUMEHNATb ONs u3nenvi, pabotatowmx npu tTemMnepatypax Huxe 400C.
12. YeM 06BbsICHUTL Xopolwyto obpabaTblBaeMOCTb pe3aHneM ctanu nernposanHoin S, Pb, Ca?

13. Kakyto TepMuyeckyto 06paboTky npoxoaat ctanm 40XH, 40X, 38XMIOA, 42XMDA?

14. Kakve ctanu, npuMeHsIloT ans paboTbl B OKUCIUTENbHbIX Y OPYrUX arpecCuBHbIX cpenax?

15. HasoBuTe mMapku ctanei ons npyxuH, peccop v NoawunHnkoB? Kakum sngam TepMmnyeckort 06paboTkm oHu
noasepratortca?

16. Kakne 0OCTOMHCTBA M HELOCTATKMN MMEIOT YrNepoancTbie CTanu ANs PeXyLWero MHCTpyMeHTa?

17. Kakve TpeboBaHUS NPefbsaBASIOTCA K CTANSM AN USMEPUTENBHOMO MHCTPYMEHTA 1 yKaxmuTe NyTh OOCTUXEHNS
cTabunbHOCTW CTPYKTYPbl U CBOCTB NpW aKcnnyaTaumm?

KoHTponbHble Bonpock! No Teme 7

1. BnnsHue npumecel Ha CBOMNCTBA YUCTON Meau.

2. Kak knaccudpumumpytotca MegHble cnnasbl?

3. Kakne cnnasbl 0THOCATCS K natyHsM? VIX MapkupoBka 1 COCTas.

4. HazoBuTe CTPYKTypy, COCTaB, CBOWCTBA 1 06NacTb NPUMEHEHNS CBUHLIOBUCTO, Bepunnneson, KaaMUeBoi,
anoOMUHNEBOI BPOH3.

5. MpuBennTe NnpuMepbl MEAHO-HUKENEBbIX CNnaBoB. Mx cocTaB 1 06nacTe NPUMEHEHUS.

6. Kak knaccudmumpytotcs antoMmHmeBble Crnnasbl?

7. HazoBuTe nuteliHble antoMyHNEBbIE cnnaBbl. [TpuBeanMTe NpUMepLl UX MApKK, CocTas, 06paboTKy, CBOMCTBA.

8. Kakne antoMmnHmeBble crinasbl OTHOCATCS K AeOPMUPYEMbIM?

9. Kakme cnnasbl yNpoyHSAOTCA NyTeM TepMuyeckoit 0bpaboTkn?

10. B yem cywHocTb ctapeHna? CpaBHuTe pesynbTaTbl €CTECTBEHHOMO M UCKYCCTBEHHOMO CTapeHust oypantoMuHa.
11. Ha3oBnTe XaponpoyHble antoMUHEBbLIE CNNaBbl. YKaxute npefensHole paboune TeMnepatypbl, UX MCNONb30BaHME.
12. Ha3oBnTe OCHOBHbIE CBOWCTBA TUTaHa.

13. Kakne xuMmnyeckne anemMeHTbl BXOOST B COCTaB TUTAHOBbLIX CNNaBoB? Kak OHW BAUSIIOT HA CBOWCTBA CnnasoB?

14. ['ne NpUMeHsTCS TUTaHoBbIE crnasbl? KakvmM Brgam tTepmmnieckoin 06paboTku nogsepraroT TUTAHOBbIE CNaBbl?
KoHTponbHble BonNpockl no teme 8

1. Hasosute coctas u cBovcTBa NnacTmacc. Kak knaccuuumpytotcs nnactMacchl Mo CBA3YOWEMY U HANOMHUTEN0?
2. Kakne TepmMonnactmku SBNSOTCA TEPMOCTOMKMMM, KaKOBbl UX Pa3HOBUOHOCTY 1 CBOWCTBA?

3. OnuwmnTe CBOMCTBA OPraHNYEeCKUX CTEKON 1 CNocobbl NMOBLIWEHUS UX KadecTBa?

4. Kak knaccmdunumpytoTcs KOMNO3MLNOHHbBIE MaTepuanbl C HeMeTanIMYeckon MaTpuuern no Buay ynpoYHUTENs u
maTpuupbl?

5. B yem npeunmyiectsa opraHoBONOKHWUTOB, UX CBOWCTBA W NPUMEHEHNE?

6. Kakne matepmanbl 9BRAOTCS MaTpUYHbIMU B KOMMO3ULMOHHBIX MaTepuanax?

7. Kak knaccucpmumpytotcs KOMMo3uTbl B 3aBUCUMOCTY OT BUA apMUPYIOLWEro anemeHTa?

8. Uto npepncTasnsioT coboi AMcnepCHO-YNPOYHEHHbIE KOMMNO3UThI? MprBeanTe NpUMeph.

9. B yeMm 3aknoyaeTcs 0COBEHHOCTb BONOKHMUCTON KOMNO3ULMOHHOW CTPYKTYPbI?

10. KaknmMu 0CHOBHbIMU NapamMeTpamy ONpeaensoTcs MexaHnYeckme CBOMCTBa KoMno3amTa?

11. Kak nony4aroT CMHTETUYECKNA anMas 1 Kybudeckunin Hutpua 6opa?

12. KakoBo ux cTpoeHue n csoncTea?

13. MNpuBeante NnprMepbl NCNONb30BaHMA OAaHHbIX MATepnanos.

© 00N Ok~ W
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14. ['oe npUMEHATCA KOMMO3ULMOHHbIE MaTepunarbl C METAIMYECKUMUN 1 NONMMEPHBIMW MaTpuuaMmn?

15. Kak MeHsieTCcsa CTpyKTypa MakpoMONeKyn TepPMOPEaKTMBHbBIX MOMMEPOB B NPOLIECCE U3rOTOBNEHNS N30ennii?
16. B yem npemmyliecTBa nnacTMacc no CPaBHEHWIO C METANIIMYECKMMMN MaTepuanamm?

17. B 4em cywHOCTb Npouecca BynkaHM3aumm; Kak M3MEHSII0TCS CBOMCTBA PE3MHbI MOCNe BynkaHusaumm?

18. Kak n3meHsoTca cBOMCTBA pe3nHbl No4 AeNCTBMEM TeMnepatypsbl, Bakyyma, paguaumm n 03oHa?

19. Kakune 3HaeTe TenNnoCTonKMe Kneu, KakoBbl NX COCTaBbl 1 CBOMCTBA?

20. OnuwmnTe HeopraHN4eckoe TEXHNYECKOe CTEKN0, HA30BUTE ero CocTas, Pa3HOBMOHOCTW, CBONCTBA U NPUMEHEHUE.
21. Kakumn cnocobamm noBbIWarT Ka4yecTBo cTekna?

22. Y10 Takoe cutanibl, ykaxmnTte cnocobbl MX NOy4YeHUsl, Pa3HOBMAOHOCTW, CBOMCTBA U MPUMEHEHUNE?

23. YTo npencrasnsieT coboi TexHUYeckas kepammka, ee pasHoBUAHOCTA?

24. Ha3osuTe kepammyeckne matepuanbsl Ha OCHOBE YNCTbIX OKCUAOB. [lainTe cpaBHUTENbHYIO OLLEHKY CBOWCTB.
2. JlTabopaTtopHble paboTbi

Tembl 2, 4,5

KoHTponbHble BONPOCHI N0 TeMe 2

. [loHaTMe o0 TBEPAOCTY METaNNoB 1 CrNasos.

. MpuHUKMNBI ONpeneneHns TBEPAOCTU HA BCEX paccMaTpuBaeMblix npubopax no Tuny BAABNUBAHNUS.

. CylHOCTb 1 Ha3HavyeHne onpeaeneHuns Teepaoctn no metogy BpuHenns.

. ObnacTb NnpuMeHeHns MeTona PokBenna, ero cywHoCcTb 1 OTAnYne oT Metona bpuHenns.

. MeTonmka namepeHust 1BepaocTu Ha npnbope Pokeenna.

. ObnacTb nprMeHeHWs TBepaoMepa Tnna Bukkepca, ero 0co6eHHOCTU 1 TEXHONOT S U3MEPEHMSI.

. MoHsATEe 0 MMKPOTBEPLOCTU MaTepMana; TEXHONOrMs NOAroToBKN 06pasLoB Ans OnpeneneHns MUKPOTBEPLOCTH.
. O6o3Ha4eHMEe U eaVHNLBI U3MEPEHNS TBEPLOCTM.

. [lnsa kakux meTannos (CnnasoB) CyLECTByeT CBA3b MEXOy Npenenom NPoYHOCTM 1 TBEPAOCTLIO MeTanna (cnnasa)?
10. YT0 Takoe cTtatmyeckas, yaapHas u uMkanyeckas npoyHoCTb MeTannoB?

KoHTponbHble BONpOCHI Mo Teme 4

. Yto Takoe nepnut, oeppuT, ayCTEHNT, LLEMEHTUT 1 nenebyput?

. B 4ém pasznnume metacTtabunbHol u ctabunoHoit anarpammel Fe - Fe3C (Fe - C)?

. Kak npoBoaumTcsa MapkmpoBka yrnepoancTbiX 1 NermpoBaHHbIX MapokK cTanen n 4yryHos?

. YTo Takoe kpuTtnyeckume toukm A1, A2, A3, A4?

. Kak knaccudgouumpytot no cTpyktype ctanu u 6enble YyryHol?

. Yto Takoe nenebyput?

. UeM otnnyaeTcs ctpoeHne nenebyputa npy KOMHATHOM Temnepatype u npu Temnepartype 750 oC?

. Kakue nervpytolme anemeHTbl CnocobCcTBYOT rpadomtmaaummn?

. Kakne nervpyiowme aneMeHTbl NPenaTCTBYIOT rpacputuaummn?

10. B 4em oTnm4umne 6enoro 4yryHa ot ceporo YyryHa?

11. CpaBHWTE MO CTPYKTYPE N MEXAHNYECKUM CBOWCTBAM CEPbIN, KOBKUIA N BbICOKOMPOYHbBIA YYryHbI.

12. Kak BnusieT goopma rpadgouta Ha CBOMCTBA YyryHa?

13. Kak MapkmpyeTcs rpauTHbIE YyryHbl?

14. Kak nonyyatot koBkui 4yryH? CTpoeHne, CBOMCTBa U Ha3Ha4YeHne KOBKOro YyryHa. Kak nony4atoT BbICOKOMPOYHbIN
4yryH? CTpoeHune, CBONCTBA M Ha3HAYeHNe BbICOKOMPOYHOro YyryHa.

KoHTponbHble Bonpock! No Teme 5

. Yto Takoe Tepmuyeckas obpaboTka?

. CylHOCTb 1 BUAbl OTXMKra ctanein.

. HasHaueHue 3akanku ctanei, ee cnocobbi.

. Kak BblbupaeTcs TemnepaTypa 3akanku cranei?

. MexaHn3m peiicTems oxnaxjamowen cpebl.

. CylWHOCTb 1 BUAbI OTNycKa.

. [loHATME 0 KPUTUYECKOI CKOPOCTM oxnaxaeHums. OT kakmx pakTopoB 3aBUCUT e€ BENUYNHA?

. Kak n noyemy nameHsietca tsepaocTb ctanei npu 3akanke? MNpu otnycke?

. Kakne ctanu un nosemy npumMeHsioTCs Ana uemeHtaunmn?

10. 3ayeM nNpmMeHsieTcs TepMmnyeckas 0bpaboTka LeMEHTOBAHHbIX 3AENNIA, KAaKOBbI €€ BO3MOXHbIE PEXUMbI?
3. TectupoBaHue

Tembl 3, 4,5

Tema 3. (NpMepHbIe BONPOCHI)

1. Temnepatypy, Npv KOTopoli HabntofaeTcs paBeHCTBO CBOBOLHOM SHEPrM XMNAKOFO U KPUCTaNIMYECKOro COCTOSIHUIA
BELWecTBa, HasblBaloT ?

a) TemnepaTypon pekpuctaninsaumu;

6) chakTMYeCKO TeMnepaTypoi KpucTaninsawuum;

B) TemMneparypoi nnasneHuns;

r) TeopeTU4ecKon TemnepaTypon KpuctTanamaaumu.
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2. PasHnua mexay Teopetnyeckon 1 oakTn4eckon Temneparypamm Kpuctananaaumm:
a) rpadueHT Temneparyp;

6) cTeneHb Neperpesa;

B) CTEMEHb NepeoxnaxaeHus;

r) nepenag remneparyp.

3. C yBenmyeHneM cTeneHn nepeoxnaxneHmsa pacnnasa pasmep 3épeH KpucTanimnayowmxcsa MeTanios U CnnaBos?
a) yBennyneaeTcs;

6) He N3MeHsIeTcs;

B) CHayana yBennynmsaetcs, 3aTeM YyMeHbLlaeTcs;

r) yMeHbLlaercs.

4. Pacnnas metanna, 3anuTbiii B OTKPbITYIO hOpMyY, HaYMHaeT 3aTBepaesartb ?

a) CHU3y popmbl;

6) cBepxy chopMmbl;

B) CO CTEHOK (pOpMBbI;

) OOHOBPEMEHHO MO BCEMY CEYEHMIO (POPMBbI.

5. OoHopopnHas 4acTb cnnaea, obnagatollas CobCTBEHHOM CTPYKTYPOIA, CBOMCTBAMM 1 OTAENEHHAS OT APYruX
aHanornyHblX YacTen crnasa NoBEepPXHOCTbIO pasaena.

a) XMMUYECKNIA BNEMEHT;

6) KOMMOHEHT;

B) pasa;

r) CTpyKTypa.

Tema 4. (NpuMepHble BONPOCHI):

1. TBepAblii pacTeOp BHeApeHus yrnepoaa B a-Fe HasbiBaetcs:

a) LEMEHTUTOM;

6) aycTeHUNTOM;

B) nenebyputom;

) doeppuTOM.

2. Xnmunyeckoe coennHeHne Fe3C HasbiBaeTcs:

a) oeppuTom;

6) nenebypuTtom;

B) LEMEHTUTOM;

r) ayCTEHUTOM.

3. CtanaMm Ha3bIBaIOT:

a) cnnaebl Xenesa ¢ yrneponom, cogepxauwme 0o 0,02 % yrnepona;

6) cnnasbl Xenesa ¢ yrneponom, cogepxatwme ot 0,02 % o 2,14 % yrnepoga;

B) CMNaBbl Xenesa C yrneponom, cogepxatuwme ot 2,14 0o 6,67 % yrnepoga;

r) cnnasbl Xenesa ¢ yrneponom, cogepxawme 0,8 % yrnepona.

4. YyryHamn HasblBaloT:

a) cnnaebl Xenesa C yrneponoM, cogepxauwme ot 2,14 0o 6,67 % yrnepoLna;

6) crnnasbl Xenesa ¢ yrneponoMm, cogepxauwme ot 0,02 % go 2,14 % yrnepoaa;

B) CNnasbl Xeneaa c yrneponom, cogepxauwme oo 0,02 % yrnepoaa;

r) cnnaebl Xenesa c yrneponom, cogepxauwme 0,8 % yrnepoaa.

5. OBTEKTOMOHON CTanbio Ha3bIBAIOT:

a) cnnasbl Xenesa ¢ yrneponom, cogepxaiume go 0,02 % yrnepona;

6) cnnasbl Xenesa ¢ yrneponoMm, cogepxatuwme ot 0,02 % 0o 2,14 % yrnepogna;

B) crinasbl Xenesa ¢ yrneponom, cogepxauuue 0,8 % yrnepona;

r) cnnaebl Xenesa c yrneponom, coaepxatune ot 2,14 0o 6,67 % yrnepoga.

Tema 5. (NpMepHbIe BONPOCHI):

1. Tepmmueckas obpaboTka (Harpes v nocnemyllee 6bICTPOE OXNaxaeHWe), NOCNe KOTOPO MaTtepman HaxoauTCcs B
HepaBHOBECHOM CTPYKTYPHOM COCTOSIHUW, HECBOWCTBEHHOM JaHHOMY MaTepuany npu HopManbHOR Temneparype,
Ha3blBaeTCH:

a) Hopmanusaumnen;

6) OTXMIoMm;

B) 3akaskoim;

) OTNYCKOM.

2. Tepmuyeckoit 06paboTkol NMyTeM HArpeBa 1 NOCNELYOWErO OXNaXAEHUS C PA3MNYHBIMUA CKOPOCTAMU U3MEHSIIOT
CBOWICTBA CTanem 3a cyer:

a) U3MEHEHNSI XMMNYECKOro cocTaea;

6) n3MeHeHus pa3MepoB aeTanei;

B) MIBMEHEHUS KOHMrypaumm getanem;

—
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) NBMEHEHUs CTPYKTYpbl CTane.

3. Tepmuyeckas obpaboTka, Npu KOTOPOI NOCNE HarpeBa Bollle KPUTUHECKUX TEMNEPATYpP U BblAEPXKMN cneayet
MeLNeHHoe OXNaxXaeHne Jetanein BMecTe C neyblo, HasblBaeTCs:

a) 3akankom;

6) ynyJyweHuem;

B) OTXUIOM;

) OTMYCKOM.

4. B pesynbTaTte 0TXuWra, T.e. MEAIEHHOr0 OXNaXAeHWs feTaneil nocne Harpesa, 06pasyloTcs paBHOBECHbLIE
HeHanps>XeHHbIe NNacTUYHble CTPYKTYPbI:

a) mapteHcut (M);

6) 6eiHuT (B);

B) oeppuT (D), nepnut (M);

r) TpoocTut (T).

5. 3akanka cnnasoB NPOBOAUTCS AN15 MOBbIWEHNS:

a) TBEPLOCTU, MPOYHOCTH;

6) BA3KOCTU;

B) NNACTUYHOCTW;

r) ynpyroctu.

9K3ameH

Bonpochbl K ak3ameny:

. Knaccmgpukaumsa mawmHoCTpouTenbHbIX MaTepranos.

. YeTblpe arperatHbIX COCTOSIHWS BelecTBa. AMOPOHOE M KpUCTanInyeckoe CoCTosHNe TBepablX Ten.

. [loHATME KprcTanIMYeckon peweTkn, TUMbl PELLETOK, UX NapameTpbl.

. AHn3oTponus CBOMCTB y KpMcTannos. NonnMopcnam MeTannos.

. Obwas xapakTepncTuka 1 knaccmgrkaums MeTannoB. 3epPHUCTOE CTPOEHNE METANOB.

. ToyeyHble, NUHeliHble, NOBEPXHOCTHBIE N 06 bEMHbIE AedeKThl

. DHepreTuyeckmne NpUYKHbI Npouecca KpucTanamaaumu.

. MexaHn3m npouecca Kkpuctanamsaumm.

. CTpoeHue cnutka metanna (Tpy 30HbI KpUCTanIn3aumm CnmTka).

10. Knaccudprkaums CBONCTB U METOAbl MEXaHNYECKUX UCMbITaHUI MaTepuranos.

11. OnpeneneHve TBEPAOCTM METANOB U CMNNABOB.

12. cnbiTaHus MeTannoe Ha 04HOOCHOE pacTsxeHue. [lnarpamma pactsxeHus.

13. MexaHuam ynpyron n nnactnyeckom gedopmaumu.

14. Haknen nnv ynpoYyHeHne MeTannos nog BAMSHUEM NnacTUYeckon gedopmaumm.

15. Bosspart v pekpuctannnsaums Metannios, NOABEPrHYThIX MNacTUYeCcKon aedopmannm.

16. PaspyweHune matepmanos (BA3KOE 1 Xpyrnkoe paspyweHune, X OTANYUTENbHbIE YepThbl).

17. CTPYKTypHbIE N (OU3NYECKNE METOAbI UCCNELOBAHNS METANIOB U CMNABOB.

18. MNoHaThe cnnaea. dPasbl METANINYECKMNX CMNABOB.

19. MNpasuno gas 1 npasnno OTPE3KOB.

20. NoHsATHE omnarpamMmbl COCTOSAHNS Crinasa.

21. NocTtpoeHune gnarpamMm COCTOSAHUS TEPMUYECKUM METOLOM.

22. lnarpamma coCTOSIHMS Ons CNaBoB C HEOrPaHWYEHHOW PacTBOPMMOCTBIO KOMMOHEHTOB B TBEPAOM COCTOSHUN.
23. [lnarpamma cocTosiHWS Anst CNnaBoB, 06pasyowmnx MEXaHNYECKME CMECH U3 YUCTBIX KOMMOHEHTOB.

24. lnarpamMma cOCTOSAHNS ONs1 CNNaBOB C OrPaHNYeHHON PacTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSHUN
(Onarpamma c 9BTEKTUKOW).

25. [lnarpamMma coCTosHNS 4Ns CNNaBoB C OrPaHNYeHHON PacTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSHUN
(Bnarpamma c NepuTeKTUKON).

26. [lnarpamma cocTosiHUS Ois CNnaBoB, 06pasyoWwmnx XMMUYECKNE COENHEHUS.

27. Nnarpamma COCTOSIHMS ONs CMaBoB, KOMMOHEHTbI KOTOPbLIX MCMbITHIBAIOT NONMMOPMOHBbIE NPEBPALLEHMS.
28. CTpyKTypHble COCTaBASIOIWME CMIABOB Xene3a C yrneponom (pepput, ayCTEHUT, LEMEHTUT, NEPNUT, nenedypur).
29. lnarpamma coCcTOoSIHMS CNNaBOB HA OCHOBE Xenesa.

30. ®a3o.ble NpeBpaLeHns B CTansx.

31. ®a3oBble NpeBpaLeHns B YyryHax.

32. Obuwas xapakTepucTka ctanei u YyryHos.

33. BnmsaHwe yrnepoga v noCTOSIHHbIX NPUMECEN Ha CTPYKTYpY 1 CBOMCTBA CTane.

34. Knaccudpmkaums n Mapknposka yrnepoaucTbix cTanei.

35. ObpaszoBaHue rpadoUTHbBIX BKITOYEHUIA B YyryHax.

36. MukpocTpyKkTypa 1 CBOMCTBA YyryHOB, UX MapKMpoBKa.

37. Oblwas xapakTep1cTKa NermMpoBaHHbIX CTanew.

38. BnusiHne pasnunyHbix Nervpyrowmx SneMeHToB Ha CTPYKTYPY 1 CBOMCTBA CTanew.

39. Knaccugukaums n MmapkvpoBska NermpoBaHHbIX CTanen.
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40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

OcHoBHble onepauny TepMoobpaboTKn 1 NX Ha3HaYeHue.

da3oBble NpeBpalleHns Npy Harpese cTanel (obpas3oBaHue ayCTeHUTa M3 NepnnTa).
Lnarpamma n3otepMmnyeckoro pacnaga aycTeHura.

MapTeHcuTHOE NpespalieHe aycTeHmTa.

MpeBpaleHne npy oTnycke 3akaneHHbIX cTanen.

OTXMr 1 HopManM3aunsa yrnepoancTbixX CTane.

3akanka 003BTEKTOUIHbIX N 329BTEKTOMAHBIX CTaNew.

OTnyck 3akaneHHbIX cTanen.

lMoBepxHOCTHAs 3akanka yrnepoancTbix cTanein.

Xumuko-Tepmmyeckas obpaboTka ctanei.

NatyHn (knaccugomkaums, CBoCTBa, 0bnacTb NPUMEHEHNS, NONyYEHWE, MAPKNPOBKA).
BpoH3bl (knaccudoukaums, CBOMCTBA, 061acTb NPUMEHEHUS, NMONyYeHNe, MAPKUPOBKA).
AnIOMUHWIA N CNNaBbl HA €ro OCHOBE.

lMnacTMacchbl, TEXHONOrMS N3roTOBAEHUS M3AENUNIA U3 NnacTMacc.

PeanHoBble Matepuanbl, TEXHONOIrMS U3roTOBNEHNS U3NENNIA U3 PE3VHBI.

Crekno n kepamuka.

KoMno3anumoHHble matepurarns.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpOBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT HannbHO-peiTUHIroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[nsa 3ayéra:
56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".
[ing ak3ameHa:
86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopoLwo".

56-70 6annos - "yO0oBNETBOPUTENBLHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpONs

Mpouenypa oueHUBaHUS 3HaAHWUN, YMEHUN, HAaBbIKOB U (UK) onbiTa Oran

DesiTeNbHOCTU, XapaKTepu3yHLLUX aTanbl popMUPOBaHMS KOMMETeHLU Ui

KonuuyecTtBO
6annos

Cemectp 1

TekyLLUA KOHTPONb

YCTHBIN onpoc

YCTHbI ONPOC NPOBOAMTCS HA NpakTudeckux 3aHatusx. Obyyatowmecs
BbICTYNalOT C AoKnanamu, COOBWEHNSAMN, AOMONHEHWSIMU, YHaCTBYIOT B 1
LUCKYCCWU, OTBEYAIOT Ha BOMPOCH npenogaeatens. OLEHNBAETCS YPOBEHb
LOMallHel NoAroTOBKM MO TeMe, COCOBHOCTb CUCTEMHO U JIOTMYHO U3naratb
MaTtepuvan, aHanM3npoBaTtb, POPMyNMPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha LOMOMHUTENbHbBIE BOMPOCHI.

20

NabopaTtopHble
paboTbl

B ayamTopum, ocHalWwéHHOM COOTBETCTBYOWMM 060pynoBaHMEM, 00ydatowwmecs
NPOBOASIT y4eBHblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHONormin. OLEeHMNBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NpPakTVKe, yMeHWsi 1 HaBbiKu No paboTe ¢
060pynoBaHeM B COOTBETCTBYIOLWER NpeaMeTHON obnacTu.

20

TecTnpoBaHue

TecTupoBaHvne NpPoXoanT B MMCbMEHHOW OOPME WK C UCNONb30BaHNEM
KOMMNbIOTEPHBIX cpeacTs. Obyyaowminca nonyyaeT onpeaenéHHoe KONM4ecTBo 3
TECTOBbIX 3a4aHuii. Ha BbiNnonHeHve BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTsa 3agaHuin. OueHka BbICTaBNsAeTCs B 3aBUCUMOCTM OT
npoueHTa NPaBWibHO BbINOMHEHHbIX 3a4aHWUA.

10

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMIUHBIL. DK3aMeH
NPOBOAWTCS B YCTHON NN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
coaepxatcsi Bonpochl (3afaHus) no Bcem Temam kypca. Obydyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNageHne MatepranoMm, ero CUCTEMHOE
OCBOeHue, CNocoBHOCTb NPUMEHATb HYXHbl€ 3HAHUA, HABbIKN N YMEHUA NMPKU

aHanuase NpobneMHbIX CUTyaunin U PeleHn NPaKTUYECKNX 3aAaHniA.

50
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7. NepeyeHb OCHOBHOW U [ONONHUTENLHOM Y4eOHOW NUTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS AUCLUMINHDI
(mopynsi)

7.1 OcHOBHasi nuTeparypa:

1. dununnoe M.A. MatepranoBeaeHune B aBToMoOMNecTpoeHnmn: YuebHoe nocobue /M.A. dununnos, - 2-e u3g., cTep. -
M.:®nuHTa, N3n-8o Ypan. yH-Ta, 2017. - 310 c. ISBN 978-5-9765-3261-8 - Pexum goctyna:
http://znanium.com/catalog/product/946936.

2. batblwes A.W. MatepuanosegeHve n TexHonorns matepumanos: yued. nocobuve / non pen. A.W. batbiwesa n A.A.
CwmonbkuHa. - M.: MIH®PA-M, 2018. - 288 c. - (Bbicwee obpasosaHuve: bakanaspuar). - Pexum goctyna:
http://znanium.com/catalog/product/946206.

3. YepenaxuH A.A., CMonbkinH A.A. Matepuanosenerue: Y4ebruk / A.A. YepenaxuH, A.A. CmonbkuH. - M.:KYPC, H/L|
NHDPA-M, 2018. - 288 c.: 60x90 1/16. - (Bakanaspwuar) - Pexum goctyna: http:/znanium.com/catalog/product/944309.

7.2. [lononHuTtenbHas nuTepartypa:

1. OmnTpenko B.M., Manyinosa H.B. MatepuanoeeaeHve B MawmHoCTpoeHnm : y4ed. nocobue / B.MN. OmutpeHko, H.B.
MaHyiinosa. - M. : UH®PA-M, 2018. - 432 c. + [Jon. matepuanbl [OneKTpoHHbIA pecypc; Pexum goctyna
http://www.znanium.com]. - (Bbicwee obpa3oBaHue: bakanaspuar). - www.dx.doi.org/10.12737/14286. - Pexxum gocTyna:
http://znanium.com/catalog/product/949728.

2. [opoxoB B. A. Matepuansbl u nx texHonorum: B 2 u.: yuebHuk [9nekTpoHHbI pecypc] / B. A. Mopoxos, H. B. bensikos,
A.T. Cxnptnagnae; nog pea. B. A. Nopoxoea. - Mocksa : H/L MH®PA-M; MuHck : HoBoe 3HaHue, 2014. 4. 1. - 589 c.-
(Bbicwee obpasosaHme).- B nep.- ISBN 978-5-16-009531-8.- Pexum goctyna:
http://znanium.com/bookread.php?book=446097.

3.®eTuncos I".IN. MaTtepuanoBeneHne 1 TexHonorms Matepuanos: YuebHuk / .M. detucos, ®.A. MapugpynimH. - M.: HAL,
NH®PA-M, 2014. - 397 c.: 60x90 1/16. - (Bbiclee obpazosaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006899-2 -
Pexwum goctyna: http://znanium.com/catalog/product/413166.

4. Tumocpees B. J1. TeXHONOrMst KOHCTPYKLMOHHBIX MaTepranoB [ANeKTPoHHbIN pecypc] : y4eb. nocobue / B.I1. nyxos,
B.N. Tumochees, B.B. ®énopos, A.A. CeeTnos ; non obw. pen. npodp. B.J1. Tumodcheesa. - 3-e uza., ucnp. u gon. - M. :
NH®PA-M, 2019. - 272 c. - (Bbiclwee obpasoBaHue: bakanaepuar). - Pexum goctyna:
http://znanium.com/catalog/product/1031652.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIIMHBI (MOaYIs)

MATERIALOLOGY. - www.materialology.com

Boroayxos, C. V. Kypc MatepuanoBeneHunst B Bonpocax 1 oTBeTax [OnekTpoHHbI pecypc]: y4ebHoe nocobue / C. .
Boronyxos, A. B. CuHioxuH, E. C. Koauk. - 3-e nag., ucnp. u gon. - M.: MawwnHoctpoeHue, 2010. - 352 c.; 60x88/16. -
ISBN 978-5-94275-530-0. - http://znanium.com/bookread.php?book=373773

MaTtepuanoseneHue. - www.materialscience.ru

MaTepuanoBeneHue 1 TexHonorus matepuanos: YuebHoe nocobue / Mop pean. A.N. Batbiwes, A.A. CMonbkuH. - M.: HAL|
NH®DPA-M, 2013. - 288 c.: 60x90 1/16. - (Buicwee obpazosaHue: bakanaspuar). (nepennet) ISBN 978-5-16-004821-5. -
http://znanium.com/bookread.php?book=397679

9. MeToauyeckue ykasaHus Ans 06y4aloLLLMXCcsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKkomeHaauum

nekumm B xo4e NekumMoHHbIX 3aHATUIA BECTU KOHCMEKTUpoBaHue y4ebHoro Matepuana. Obpawarb
BHMMaHWe Ha Kateropuu, OopMyIMPOBKM, PacKpbIBaoLWMe COAePXaHNe TeX UIN NHbIX SBNEHWIA 1
NPOLIECCOB, Hay4YHble BbIBOLbI 1 NPaKTUYECKMe peKoMeHaauum, MonoXmTeNbHbIA onbiT B
opaTopckoM uckyccTee. XenaTenbHO 0CTaBUTL B paboynx KOHCMEeKTax nosns, Ha KoTopbix aenatb
NMoOMeTKN N3 PeKOMEHA0BaHHOM NMTepatypbl, LOMOMHSOWMe MaTepran NpocnylWwaHHoN nekuum, a
Takxe noadYepkrBatowme ocobyto BaxXHOCTb TEX UM UHBIX TEOPETUYECKMX NONoXeHWiA. 3aaasathb
npenogaeaTento yTOYHSIoWMeE BONPOCH! C LieNblo YSCHEHUS TEOPETUYECKIX MONOXEHWIA,
paspeLieHns CNOPHbIX CUTYaLWIA.

nabopatopHbie | Mpu noarotoske k nabopaTopHbIM paboTam, a TakXe B MPOLECCE MX BbIMONHEHNS U 0GOPMIEHNS
paboTbl oTuéTa cnefyeT PykOBOACTBOBATLCS METOAMYECKMMY YKa3aHUSAMU K OaHHLIM paboTam, KoTopbie
MMEIoTCS Ha Kadpeape matepuanos, TEXHoNorunin n kayectsa H4M KDY, a Takxe B OTKpbITOM
noctyne B cetn VIHTepHeT (B 4aCTHOCTK, NO af4pecy:
https://shelly.kpfu.ru/e-ksu/docs/F_643234044/Mikroskopicheskij.metod.pdf?p_random=462119).
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Bup pabot MeTtoaunyeckue peKkomeHaauum

camocTosTenobHas | CamocTosiTensHas pa60Ta 06y’-IaFOLIJ.I/IXCFI UMeeT CBOEei Luenblto FJ'Iy6OKO€ yCcBOeHMne Mmatepumana

pa60Ta OVUCLUMNNNNHBIL, BOCNUTAHNE BbICOKOWA TBOp‘-IGCKOVI adKTUBHOCTWU, NHNLUMATUBbI, NPUBbIYKN K
NOCTOSAHHOMY COBEPLWEHCTBOBAHUIO CBOUX 3HaHWN, COBEPLWEHCTBOBAHUIO N 3aKpenneHnio HaBblKOB
CamoCToATEeNIbHOM pa6OTbI Cc nMTepaTypoM, YMEHUo HanTn Hy)KHbII7I Matepunan n CaMoCTOATENIbHO
ero ncnonb3osaTtb. OCHOBHbIM ycnosueM ycnexa CaMOCTOSATENbHOMN pa6OTbI aBnseTcs eé
CNUCcTeMaTtn4HOCTb 1 rniiaHOMepHoe pacnpeneneHne B TedeHne scero nepnona N3y4eHuns
OnCUnnInHbI.

yCTHbI onpoc | [MNpn noarotoeke K yCTHOMY OMpOCY MaTepuall, 3aKOHCMNEKTUPOBAHHbBIV Ha NEKLUSIX, MOXHO
LOMONHATb CBEAEHMSIMM U3 NINTEPaTYPHbIX MCTOYHMKOB. 10 Kaxaon n3 Tem ans
CaMOCTOSITENIbHOr0 U3Yy4eHusl, NMpMBELEHHbIX B paboyei nporpaMMe OMCLMUMVHBI, cneayeT
npo4YnTaTh PEKOMEHAO0BAHHYIO NMTEPaTYpy W, MPU HEOBXOAMMOCTU, COCTABUTb KPaTKMA KOHCMEKT
OCHOBHbIX MONIOXEHWA, TEPMUHOB, CBELEHMI, TPEeOyOLWMX 3aNOMUHAHUS U SIBNISIIOWMNXCS
OCHOBOMONAraLLM1 B 3TON TEMEe 1 )11 OCBOEHWS MOCNeAyoWwmnx pasaenos kKypca.

TectTmpoBaHue | TecTupoBaHMe Mo pasnuyHbIM TEMam OUCLIMMAWHBI MPOBOAUTLCS C UCMONb30BAHNEM TECTOBbIX
3a0aHnin 3 ooHAa OLLEHOYHbIX CPEACTB, XPaHSIWMXCS Ha Kadheape MaTepmnanos, TEXHONOMMIA 1
kadyectBa H4M K®DY. B TecTOBbIX 3a4aHUSX B KAXA0M BONPOCE U3 NpeacTaBNeHHbIX BApMaHTOB
oTBeTa NpaBWbHbIA TONbKO 0aMH. Ecnn Bam kaxeTcs, 4To npaBunbHbIX 0TBETOB HorbLue,
BbIOUpaiiTe TOT, KOTOPSLIA, HA Baw B3rnsa, Hambonee NpaBUNbHBIA.

aK3aMeH Mpw NOLAroTOBKE K 9K3aMeHy Heo6X0aMMO ONMpaThCs NPEXAe BCEro Ha NIeKUMK, a TakxXe Ha
WCTOYHMKU, KOTOpble pasbupanvch Ha nabopaTopHbix paboTax B TeyeHue cemectpa. [ns
paclVpPeHNs 3HAHWI MO OUCLUMMIIVHE PEKOMEHAYETCS UCMONb30BaTh VIHTEPHET pecypchbl:
MPOBOAMTb MOWCK B PA3/IMYHbIX CUCTEMAX, CATOB U 0ByyatowWwmx Nporpamm, B TOM Yucne
PEKOMEHAOBaHHbIX NpenofasaTteneM. IK3aMeH MOXET NMPOBOAUTCS B (POPME YCTHOMO Onpoca,
Kaxaplih BuneT CooepXuT ABa TeOPeTMHecKMX BOMpoca 1 NpakTUHeckyio 3aaaqy.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHust 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHne oucumnnanHbl "MaTepmanose,ueHme" npennonaraet ncnonb3oBaHme cnenytowero nporpaMMHoOro obecneyeHus
1 NHGOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToAMYECKan nuTepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-6MBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHms
KPYMHEWLWMNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN roCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cgoepax busHeca. PoHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX N3MEHEHWn 0bpa3oBaTefbHbIX CTAHOAPTOB W BKOYAET y4ebHMKK, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELNMN, COBaPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3faHns u N3naHus, Bbinyckaemble
nspartenbcteamu By30B. B HacToswee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oeaepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B ANEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapatenbcTBa "MlaHb" , HOCTYN K KOTOPOW npenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkitoyaeT B cebs
9NEeKTPOHHbIE BEPCUM KHUM n3patenbcTea "flaHb" 1 opyrux Beoylwmx n3natenbcTs y4ebHon nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCMMN MEPUOANYECKNX N3[aHWNI MO €CTECTBEHHBIM, TEXHUYECKMM 1 FTYyMaHUTapHbIM Haykam. 95C
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHOI nuTepaType 1 HayYHbIM NEPUOANYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHBIX HANpaBneHuiA ¢ cCobNoAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ons GaHHOW ONCLUMMNINHBI UIMEETCS B HANMYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", BOCTYN K KOTOPOW npenoctasneH obyyarowmmes. MHoronpodonnbHbIli 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSETCS 3NeKTPOoHHON BubnuoTtedHoi cuctemoit (36C), npenocTasnstoweli 4ocTyn
yepes ceTb VIHTEpHET K y4ebHo nntepaType 1 OONOAHWUTENbHBIM MaTepmnanam, NprobpPeTEHHbIM Ha OCHOBaHWUW NPSIMbIX
[loroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSAM doeaepalnbHbIX FOCYyAapCTBEHHbIX
o0bpasoBaTenbHbIX CTaHAAPTOB BbicWero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA (DOHLOB OCHOBHOW M LOMONHUTENBHOW NNTEPATYPbI.
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

OCBOGHI/Ie ONCUNNNINHDI "MaTepmanoaeueHme" npeunonaraeT NCnoJib30BaHme cnenyromero MaTepVIaJ'IbHO-TeXHI/I‘-IeCKOFO
obecrneyeHuns:

MynbTMeguiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErpUPOBAHHBIX UHXEHEPHBIX CUCTEM C €IMHON CUCTEMOI YNpaBNeHNs, OCHaWEHHash COBPEMEHHBLIMW CPeLCTBaAMU
BOCMPOW3BEAEHNS 1 BU3yanm3aLum noboi Buaeo v ayano nHpopMaLmm, NonyyeHnst U nepenaydm anekTpoHHbIX
LLOKYMEHTOB. TunoBas KOMNnekTauus MynbTUMEOUAHOM ayouTOPrM COCTONT M3: MyNIbTUMELNAHOIO NPOEKTOpPa,
ABTOMATU3VMPOBAHHOMO NMPOEKLMOHHOMO 9KPpaHa, aKyCTUYECKOW CUCTEMbI, @ TakKXe MHTEPaKTUBHON TPUOYHbI
npenofasaTens, BKoYaoLWel Ta4-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 A1MOB, NEPCOHANBbHBIA KOMMBLIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHtepdeiicol noaknoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens ABNSeTCS KNOYEBbIM 3NIEMEHTOM yNpaBneHns, 06 beAVHSIOWMNM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NOSHOLEHHbIM paboynmM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErKo ynpaBnsiTb BCEW CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLMU, NPAKTUYECKNE 3aHATUS,
npe3eHTaumm, BebrHapbl, KOHPEPEHLMN 1 ApYyrMe BUAbl ayAUTOPHOM Harpyskm obyyatowwmxcs B yaoOHOR 1 [OCTYMHOM
NS HUX (OOPME C MPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHUs, B TOM Y/C/E C UCMONb30BAHNEM B
npotecce 0byyeHns BCeX KOPMOpaTMBHbIX pecypcoB. MynbTuMeonitHas ayaMTopmns TakXe OCHaLEHa WMPOKOMONOCHbIM
LLOCTYMNOM B CE€Tb UHTEPHET. KOMMNbloTepHOE 060pYyI0BAHMEM UMEET COOTBETCTBYIOLWEE NMNLIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

CneumanusmpoaHHas nabopaTtopusi ocHalleHa 060pynoBaHneM, HEO6X0AMMbIM N5t TPoBeAEHNst nabopaTopHbIX pabor,
npaKkTn4eckmnx 3aHATU U CaMOCTOSTENBHOM pa6OTbI no oTAenbHbIM gUuCUMNANHaM, a Takxke npakTuk n
Hay4YHO-MCCenoBaTenbekoi paboTel obyyatowwumxcs. Jlabopatopust paccyntaHa Ha OAHOBPEMEHHYO paboTy
06yyatowWmxcs akafeMnyeckor rpynmnel AMbo noarpynnbl. 3aHATUS NPOBOLAATCS MOA PYKOBOLCTBOM COTPYAHMKA
YHVBEpCcUTeTa, KOHTPONMUPYIOLLErO BbINOSHEHWE BMAOB y4ebHoi paboTbl 1 cobntoneHne npasun TexHukn 6esonacHocTy.
KauecTBEHHbIN 1 KONMYECTBEHHDBIN cOCTaB 0O60PYAOBAHUS 1 PACXOAHBIX MaTEPMAnoB OnpenenseTcs cneumdmkon
06pasoBaTenbHbIX MPOrpaMM.

12. Cpeﬂ,CTBa apgantauummv npenogasaHusi oguCUNNMNIUHBbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxc5| UHBaNUOoOB U nNuuy Cc
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpasoBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXcs BOCNPUHUMATL OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMM/MHON, 3a CYET anbTepHATUBHBIX CMOCOB0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ONCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOTMIA ANs nepefayn UHGOPMaLUMK, OpraHn3auumn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbLIE MOTYT
ObITb UCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX TEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNs CEMUHAPOB, BBICTYMNEHNS C AOKNAAaMM U 3aWUThl BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmn KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 4SS OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLOMKUTENBHOCTU cAaqm 0byyatolMcst MHBANNAOM UMW NINLOM C OFPaHNYEHHbIMU BO3MOXHOCTSMU
300pO0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOMIXUTENBHOCTU UX CAAYN:

- NMPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpPME, - He Bonee YeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 06yyatolerocs K 0TBETY Ha 3a4éTe UNK 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 13.03.03
"OHepreTnyeckoe MaWwmrHOCTPOEHUE" 1 Npoduo NoAroToBkn [Burateny BHyTPEHHErO CropaHuns .
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