Mporpamma ancumnnuubl "Matepuanosenerue”; 15.03.01 "MawwnHocTpoeHne".
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Mporpamma gucumnnudbl "MaTtepranosenexme”; 15.03.01 "MawwnHocTpoeHne".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma gucumnnudbl "MaTtepranosenexme”; 15.03.01 "MawwnHocTpoeHne".

Mporpammy omucuunnmHebl paspabotan(a)(n) LOLEHT, K.H. (aoueHT) MyxameTtasHosa I'.®d. (Kadenpa matepuranos,
TexHonoruii n kadectsa, ABTomobunbHoe otaeneHne), GFMuhametzyanova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
MK-17 YMEHVEM BblOUpaTbh OCHOBHbIE U BCMIOMOraTesibHble Matepuransl 1 Cnocobbl

peannsaunm OCHOBHbIX TEXHONOMMYECKMX NPOLIECCOB M NPUMEHSTb MNPOrpPeccuBHbIe
MEeTOobl SKCMyaTalum TEXHONOrMYECKOro 06opynoBaHMS Npy N3roTOBNEHNN
N3nenuin MalnmHOCTPOEHNS

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

colepxaHue NpoLeccoB caMoopraHnsauuy 1 camoobpasoBaHmsi, X 0COGEHHOCTEN 1 TEXHOMOMMI peanmaaumnu,
NCXOAs U3 Leneii COBEPLIEHCTBOBAHUS NPOGECCUMOHANbHON AeATeNbHOCTH

3aKOHOMEPHOCTU CTPYKTYpoobpazoBaHuns, pa3oBbix NPEBpalleHnii B Matepuanax; 0CHOBHbIE KNAaCChl COBPEMEHHbIX
martepunanos, nx cBOWCTBa 1 obnacTtu NPpUMeHeHns, NPpUHUUNbI Bbl60pa mMaTtepunanoB, OCHOBHble TEXHONOrnyeckmne
npoLecchl NPon3BoACTBa U 06paboTkn MaTepuanos.

JlonxeH ymeThb:
nnaHMpoBaThb LENN 1 ycTaHaBNMBaTb NPUOPUTETHI NpU Boibope CNocob0B NPUHATUS PELIEHWNIA C Yy4ETOM YCNOBUIA,
CPELCTB, IMYHOCTHBIX BO3MOXHOCTEN 1 BPEMEHHON NEPCNEKTUBBI OCTUXEHNS; OCYLIECTBNEHNS AEATENBHOCTY;

BblGUpAaTb OCHOBHLIE 1 BCiOMOratesfibHble MaTepuarnsl U cnocobbl peannaaun 0CHOBHbIX TEXHONOTMYECKIX
NPoLIEeCCoB ANs 3a4aHHbIX YCNOBUA aKCMyaTaumm ¢ y4eToM TpeboBaHni TeXHONOMMYHOCTI,3KOHOMUYHOCTH,
HaAeXHOCTU 1 JONrOBEYHOCTU U3OENUiA.

JonxeH Bnanetb:

npuemamn camoperynaumm aMoUMoHanbHbIX U PyHKLMOHANbHbIX COCTOSIHUI npu BbINONHEHUN HpO(peCCMOHaﬂbHOVI
OeATeNIbHOCTN;

HaBblKaMy MCMONb30BAHUS METOAOB CTPYKTYPHOrO aHanuaa v onpeaeneHnst MexaHn4eckmx CBOMCTB MaTepuUanos,
TEXHUKOW NPOBEAEHNS SKCNEPUMEHTOB 1 CTATUCTUYECKON 06paboTKM 3KCNEPUMEHTANBHBIX AAHHbIX.

LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
MPUMEHSATb MONYYEHHbIE 3HAHWS NPW PELIeHU NPOECCUOHANBHBIX 3a4ay.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.65.13 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHoi nporpammel 15.03.01 "MawwnHocTpoeHne (MawwnHbl 1 TexHonorus 06paboTku MeTannoB AaBneHnem)" 1
oTHOCUTCS K 6a30Boi (06LEeNPOtHECCUOHANBHO) YacTu.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06bem aucumMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSTENbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM 4uche nekuun - 18 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHbie paboTbl - 18 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboTsl - 0 Yaca(os).

CamocTtositenbHas pabota - 72 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMNNHBL: 3K3aMeH B 1 cemecTpe.

4, CopepxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

am PAEKTPOHHBH
Crpanuua 3 n3 19. Bl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma gucumnnudbl "MaTtepranosenexme”; 15.03.01 "MawwnHocTpoeHne".

Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
Tema 1. BeneHue. Knaccudpmkaums
1. martepuanos. 1 2 0 0 9
Tema 2. OCHOBbI CTPOEHNS U
2 CBOWCTBa MaTepuanos. 1 2 0 6 9
3.[Tema 3. OcHOBbI TEOPUK CMNABOB. 1 2 0 6 8
4.|Tema 4. Xeneso 1 ero cnnassl. 1 2 0 6 8
Tema 5. OCHOBbI TEPMUYECKOW
5./06paboTkn 1 NOBEPXHOCTHOMO 1 4 0 0 10
YNPOYHEHMWS CMNAaBOB.
Tema 6. [NpoMbIWNeHHbIE CTanu u
6.|cnnasti. 1 2 0 0 10
v Tema 7. LiBeTHble MeTanfbl 1 Cnnasbl. y 5 0 0 10
Tema 8. HemeTtannunyeckue u
8. KOMMO3ULMOHHbIE MaTepurarnbl. 1 2 0 0 8
Mtoro 18 0 18 72

4.2 CopepxaHue auCUUMNIUHLI (MOBYNSA)
Tema 1. BBepeHue. Knaccucpnkaumsa matepumanos.

BeeneHve. 3agayun n Has3HadveHne gucumniuHbl "MatepuanoseneHne” onsa CTy4eHTOB MO HanpasneHUIo MOAroTOBKM
15.03.01 "MawwnHocTpoeHme", npodunb "MalvHbl 1 TexHonorus 06paboTku MeTannios fasneHuem". MatepuanosefneHve
Kak Hayka o0 CBOMCTBax MaTepuanoB 1 UX CBSA3M C COCTaBOM U CTPYKTypoii. Knaccudpukaums matepuanos;
MEeTaNINYeCKNX, HEMETaNIMYEeCKmX, KOMNO3ULIMOHHBIX. X cBOMCTBA 1 0611acTy NpUMEHEeHMsI.

Tema 2. OCHOBbI CTPOEHUS U CBOMCTBA MaTepuanos.

ATOMHO-KPUCTaNINYECKOE CTPOEHVE METANNOB. TUMbI KPUCTANNNYECKMX PELIETOK, MX napameTpbl. CTPOEHUE peanbHbIX
meTannos. JedekTbl KpUCTANNNYeCKOro cTpoeHns. HanpsixxeHus n gechopmaumm. Ynpyras n nnactmyieckas
nedopmaums. MexaHnam nnactudeckon ge-coopmaumm. Haknen. MexaHuam Xpyrnkoro v BA3KOro paspyLeHus.
TeopeTnyeckas 1 TEXHUYECKas MPOYHOCTb METANNA, MyTU €€ NOBbIWEHUS. BnusiHme Temnepatypbl Ha CTPYKTYpY v
CBOWCTBA AePOPMMPOBAHHOIO MeTanna. MexaHuyeckue CBOMCTBa, onpeaenseMble Npy CTaTUHECKUX, AMHAMUYECKIX 1
LIMKITMYECKMX Harpy3Kax.

Tema 3. OCHOBbI TEOpPUU CMIABOB.

MNMoHaTne cnnaea. Pasbl MeTaNIMYeCKMx cnnasos. MNpaeunno a3 1 npaesnno oTPeskos. Tunbl B3anNMOLenCcTBus
KOMMOHEHTOB. TBepAble pacTBopbl. XMMU4eckne coegnHeHns. MexaHnyeckme cmecu. NoHaTe gnarpammbl COCTOSHNS
cnnasa. [ocTpoeHne onarpaMmm COCTOSHNS TEPMUYECKUM METOAOM. [lnarpamMmbl COCTOSIHUS ABONHBIX CMaBOB.
Lunarpamma CoCTOSIHWSA 4N CNNaBoB, 06pa3yolWmx MEXaHNYECKME CMECH 13 YACTBIX KOMMOHEHTOB. OBTEKTMKA.
Jrarpamma cocTosHMS ns CnnaBoB C HEOrPaHWYEHHOW PACTBOPMMOCTBIO KOMMOHEHTOB B TBEPAOM COCTOSHUN.
Jwrarpamma cocTosHMS Ons CnnasoB C OrPaHNYEHHON PaCTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSIHWM
(Bmarpamma c aBTekTMKOR). [Jnarpamma COCTOSIHUS ANS CNAaBoB C OrpaHNYEeHHON PpacTBOPUMOCTbIO KOMMNOHEHTOB B
TBEPLOM COCTOSIHM (AuarpamMa ¢ nepuTekTnkoi). uarpaMmMa cocTosiHUS Ans CriaBoB, 06pasylowmx XuMmMieckme
coegnHeHns. [lnarpamMma COCTOSiHNSA OS5 CNNABOB, KOMNOHEHTHl KOTOPbIX UCMbITLIBAIOT NOANMOPCOHbBIE NPEBPALLEHNS.
CB#s3b MeX 4y CBOMNCTBaMu CNNaBoB, CTPYKTYPOR 1 TUMOM AuarpaMM COCTOSHMS.

Tema 4. XKene3so u ero cnnasbl.

Lunarpamma CoCTOSIHWS Xene30-LeMeHTUT. KOMMNOHEHTbI, hasbl, CTPYKTYPHbIE COCTABNSIOWME AuarpamMmbl CTanen u
6enbix yyryHoB. Vx ceoiicTea 1 obo3HadeHus. Ctann. Knaccudpmkaums ctanei no XuMmn4eckoMy cocTaBy, CTPYKTYPE,
NMPUMEHEHWIO, X MapKnpoBka. BnnsiHne yrnepona 1 NoCTOSIHHbIX MPUMECEN HA CBOWCTBA CTanei. YrnepoonucTbie 1
NErMpPOBaHHbIE cTanu. YyryHoi.

KHaCCI/Iq)I/IKaLI,I/Iﬂ 4yryHoB: 6enb|e, cepble, BbICOKOMPO4Hble, KOBKUE. CBolicTBa, Ha3Ha4eHwue, CTPYKTYpPbl, MAPKNPOBKa,
nonyyeHne 4yryHos. BnnsHwne npmmeceﬁ N CKOPOCTU OXnaXaoeHma Ha CBOWCTBa YyryHa.

Tema 5. OcHOBbI TepMUYECKO 06paboTKM M NOBEPXHOCTHOrO YNPOYHEHUS CMNaBOoB.

Teopusi TepMmyeckoit 06paboTku ctanei n cnnasos. Buabl 1 pasHOBUAHOCTU TepMuyeckoii obpabotku. Ouarpamma
N30TEPMNYECKOro NpeBpalleHunst aycteHnta. OTxur, ero HasHavyeHue, Bnabl. Hopmannsaums ctanu. 3akanka cranu,
pexuMmbl, cnocobbl 3akanku. MoHsATUe 3akannBaeMocTy U NpokanneaemMocTu. TexHonorust otnycka. NoeBepxHocTHas
3akanka ctanei. XuMuko-Tepmuyeckas obpabotka ctann. CywHOCTb N (OU3NYECKNE OCHOBbLI XUMUKO-TEPMUYECKO
06paboTku. A3oTnpoBaHue ctanu. MexaHnam obpa3oBaHns a30TUPOBAHHOMO Cos, ero ceolctea. Obnact NpUMeHeHNs
asoTunpoBaHus. Ctann ons asotupoBaHus. VMioHHoe a3oTupoBaHue. LinaHnposaHue. Buabl, TEXHONOIs, HA3HaYeHMe.
HutpouemeHTaumsa ctann. Juddy3noHHas metannimsauns cranei.
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Tema 6. MNMpombiLneHHble CTanu 1 cnnaebl.

YrnepoancTble 1 NErMpoBaHHbIE KOHCTPYKLUMUOHHbIE CTanu. Yrnepoauctble cTany o6blkHOBEHHOMO KavyecTsa U1
KayecTBeHHble. ABTOMaTHas cTanb. JlermpoBaHHble KOHCTPYKUMOHHBIE cTanu, nx TepmoobpaboTka. LiemeHTyemble 1
ynyyllaemble CTanu, UX CBOMCTBA, NMPUMeHeHNe. PeccopHo-npyxuHHble ctany. Ctanu ons 3ybuartbix Konec.
LapvkonoAwnnHMKoBbIe cTanu. MI3HOCOCTOMKNE 1 KOPPO3MOHHOCTOMKME cTanu. IHCTpyMeHTanbHble MaTepuansl,
mate-puansl ¢ ocobbiMy cBoicTBaMu. Knaccuchmkaums n MapknpoBka MHCTPYMEHTaNbHbIX ctanei. TpeboBaHus K
CBONCTBAM UHCTPYMEHTanbHbIX ctanen. Ctanu ana pexylero uHctpymeHta. Crtanu ons nsamepuTenbHOro MHCTPYMEHTa.
Ctanu ana MHCTPYMeHTa ropsvero U XonogHoro gedpopmrposaHms. MIsHococTolrikme Matepuansl, Matepuansl ¢
BbICOKMMW YrNpPYyruMm CBOMNCTBAMW, MANow MinoTHOCTbIO, BLICOKOWM yAe/IbHOM NPOYHOCTbIO, YCTONYMBbLIE K BO3OENCTBUIO
Temnepatypbl paboyeit cpelbl. TBepAble CNNaBbl 1 PeXyLWas kepamuka, CBEPXTBEPAbIE MaTepuarbl, Matepuansbl
abpasunBHbIX UHCTPYMEHTOB.

Tema 7. LIBeTHble MeTansibl U CraBbl.

CnnaBbl Ha OCHOBE Meau, antoMunHus, TTaHa. Cnnaebl HA OCHOBE Meau, UxX knaccudpukaums. JlatyHu (knaccudpmkauus,
CBOWCTBA, 061aCTb NMPUMEHEHWS!, MONYYEHNE, MapKMpPoBKa). BpoH3bl (knaccudgukaums, CBoincTea, 06nactb NPUMEHEHNS,
nonyyeHvne, MapknpoBska). AntoM1HMEBbIE CMNasbl, UX Knaccudprkauus. Jedopmmpyemble antoMMHUEBbIE CNNaBbl, UX
CBOWCTBA, TepMuyeckas obpaboTka.

Tema 8. Hemetannmyeckue 1 KOMNO3ULIMOHHbIE MaTepuarnbl.

MonumepHble MmaTepransl. Knaccudrkauns nonMMepHbiX Matepranos. TepMonnacTnyHbIe 1 TepMOpeakTUBHbIE
MONUMEPBI, NX XapaKTEPUCTNKMN, PA3HOBULHOCTY U CBOWCTBA, 0bnacTi npumeHeHus. MnacTmaccel, X CocTaBbl,
csoncTea. [1nacTMacchl ¢ NOPOLWKOBLIMUY, BOMOKHUCTBIMUA 1 IMCTOBBIMX HanonHuTensmu. lMoponnacTel 1 NEHONNACTbI.
PesuHa. Bnabl peanHoBbix MaTepuanos. lNMpouecchl BynkaHm3auuy pe3nHoBbix Matepranos. CTpoeHne, CBOMCTBA U
obnactu npuMeHeHus. MonmMopHble MoaMdmkaumm yrnepoga n HaTpuga 6opa. N'padout n rpachnToobpasHbIin HUTPUG
6opa. KoMnoauumoHHble Matepransl. KOMAO3MUMOHHBIE MaTepuansl, TpeboBaHWs K MaTpuLLaM 1 yNpoYHUTENSM. TuMbl
ynpoyHMTENEen: ANCnepcHble YacTuLbl, BONOKHA, TMCTOBbIE yNpoYHUTENU. Baaumogeicteme Mexay matpuuen n
YNPOYHMTENSAMM B KOMMO3MLMOHHBIX Matepmanax. KoMnosnumoHHbIe MaTtepuanbl C METaNINYECKUMIN 1 NONNMEPHBIMM
matpuuamu. Mix npeumyuiectsa n Hegoctatku. Obnactv npuMeHeHns. OCHOBHbIE BULbI KOMMO3ULUOHHBIX MATEPUANOB:
CTEKNoNNacTvku, yrnennacTvku, 6oponnactuky n gpyrue. OCHOBbI Bbibopa MaTepUanos U YIPOYHSIOWMX TEXHONOMUI B
MallNHOCTPOEHUN.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLAEMNbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 00pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLok opraHn3aumm 1 ocylWeCTBEHMS 06pa30BaTENbHON NeSTENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpaMmmam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTea obpasosaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepanbHblli yHuBEpcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) doeaepansHoOro yHmBepcuteTa
MatepuanoseneHue - https://edu.kpfu.ru/course/view.php?id=2395

Mukpockonmyeckuii MeTo UccneaoBaHUs MeTansioB 1 CNiaBoB: MeEToAMYECKMe ykasaHus K nabopaTtopHoii pabote /
coct.: Aket E.P., MyxametasiHoBa .®., 3ananHoea H.H. - HabepexHble YenHbl: HY K(M)®PY, 2015. - 28 c. -
https://shelly.kpfu.ru/e-ksu/docs/F_643234044/Mikroskopicheskij.metod.pdf?p_random=462119

6. DOHA, OLEHOYHbIX CPeacTB Mo AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTe/ibHON
nporpaMmMbl U POPM KOHTPONS NX OCBOEHUS

dopmMa KOHTpons OueHuBaeMblie
dran KOMNETEHLIMM Tembl (pa3penbl) AUCLUUMIIUHBI
Cemectp 1
| TekyLLymit KoHTpOND)|
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. BeegeHue. Knaccudpurkaumns matepunanos.
2. OCHOBbI CTPOEHUS U CBOCTBA MaTepuanos.
1 |YcTHbI onpoc OK-7 6. MNpoMblWwneHHbIe cTanu u cnnasbl.
7. LiBeTHble MeTannbl U cnnasbl.
8. HemeTtannuyeckune n KOMNO3ULMOHHbIE MaTepuansi.
2. OCHOBbI CTPOEHUS 1 CBONCTBA MaTepUanos.
2 ﬂ:ggijoprle MK-17 3. OcHOBbI TEOPUN CMNABOB.
P 4. Xenes3o u ero cnnasbl.
3 |[Tectuposanve AK-17 5. OcHOBbI TEpMUYECKO 06paboTKM 1 MOBEPXHOCTHOMO
YyNPOYHEHWS CNNaBoB.
Ok3ameH OK-7, MNK-17

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns

OTnn4HO XopoLuo Y nosn. Heyn.

Cemectp 1

TekyLLU KOHTPONb

YCTHbIA onpoc (B oTBeTe kayecTBeHHO |OCHOBHLIE BOMPOCHI Tema yacTnyHO Tema He packpbiTa.
pPackpbITO COAEPXaHWe [TeMbl PACKPbITHI. packpbita. OTBeT cnabo [[MoHaTWiAHbIA annapart 1
Tembl. OTBeT Xopowo  |CTpykTypa oTBETa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lienom afieksaTtHa TeMe. [[ToHATUIAHBIN annapaT  |HeynoBNeTBOPUTENLHO.
MpekpacHO 0CBOEH XopoLwo ocBoeH OCBOEH 4aCTWYHO. MoHumMaHue matepuana
NOHSATWIAHBIA annapart. |NoHATWIAHBIA annapart. |[loHMMaHWe OTAENbHbIX |doparMeHTapHoe unu
MponemoHcTprpoBaH (PO AEMOHCTPUPOBAH  [MONOXEHWI N3 oTcyTcTBYeT. HeymeHune
BbICOKWIA YPOBEHD XOpOLWNiA YPOBEHb mMatepuana rno Teme. opMynMpoBaTh CBOU
NoHMMaHNsa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXaaTh
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCNOHHbIE
POpPMyNnMpPOBaTh CBOU  |DOPMYNMPOBaTb CBOM  |hOPMYNMPOBaTL CBOM  MONIOXEHMSI.
MbICnn, 06CyXaaTb Mbicnn, obcyxaatb Mbicnn, 0bcyxaaTtb
LNCKYCCUOHHbIE LINCKYCCUOHHbIE JNCKYCCUOHHbIE
NONOXEHMS. MONOXEHUS. NONOXEHMS.

NabopatopHble |O6opynosaHme O6opynosaHve u O6opynoaHue 1 O6opynosaHwue u

pabothl MEeTOoAbl MICNOMb30BaHbl (METOAb! NCMOMb30BaHbI [METOABI YHACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBuibHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MNposiBnena xopowasa  [npasunbHo. NpossneHa ([possneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
NnoAroToBKa. NMOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKM
OCBO€HbI. PesynbTaT  |0CBOEHbIl. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBoeHbl. Pesynbtat  |PeaynbTat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €€ Lensm.

uensm.

TecTtupoBaHue |86% npasuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX

oTBeToB 1 Honee. NpaBWbHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 3
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLwWUin KOHTPONb

1. YcTHBIA onpoc

Tembl 1,2,6,7,8

KoHTponbHble BONpockl no teme 1

Knaccndomkaums matepmnanos no XmM. COCTaBy, MUKPO-, MakpocTpykType. Knaccudmkauns matepuanos no
TexHonornyeckum ceoncTeam. Knaccngoukaums Metansios 1 UX OCHOBHblE CBOMCTBA. HTO Takoe 4YyryH? ctanb? natyHb?
6poH3a? OIOPaNOMUHWA? CUNYMUH?

KoHTponbHble BONPOCHI N0 TeMe 2

. HeM oTnnyaeTcs kpuctannnyeckoe coctosiHme TBEpObIX TeN OT aMOPPHOro?

. Yto npenctaBnsiet coboit kpuctanamyeckas pewerka?

. YTo BKNaapiBaloT B NOHATME "aneMeHTapHas kpuctannuyeckas syeika"?

. YTto Takoe cuctema cumMmeTpum, Neprodbl PEWETKM 1 6a3NC KPUCTANNNYECKON CTPYKTYPbI?
. YTo Takoe KoOpAMHALMOHHOE YMCNO, KO3(PMMUNEHT KOMNAKTHOCTM?

. Kak BbIrngo8T MeTannibl Ha atToMapHOM ypPOBHE?

. Kakve kpvctannuyeckue cTpykTypbl Haubomnee 4acto BCTPEYAKOTCS Y METannos?

. Yto Takoe nonnmopounam?

. Kakue 30HbI MOXHO Habnaats Npy KpucTanansaumm Mmatepuanos?

10. YT0 Takoe cTartmyeckas, yaapHas u uMkandeckas npoyHoCTb MeTanioB?

11. Yto Takoe npenen BbIHOCAMBOCTM U KaK OH onpenenserca?

12. Yto Takoe ynpyras v nnactnyeckas gegopmaumnmn? Y1o takoe Haknen metanna?

O©oo~NoOOOThhWN =

KoHTponbHble BONpoCk! o Teme 6

1. Kak knaccmdunumpytotes yrneponmcTble ctanu no CTpyKType B paBHOBECHOM COCTOSAHUN?
2. Kak Bnus0T nervpyolme anemeHTbl Ha CBOMCTBa cTanen?

3. Kak knaccnduumpyoTcs NermpoBaHHbie CTanm No HasHa4yeHuo?

KETPOHHBH
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. Kak knacenguumpytoTcst KOHCTPYKLMOHHBIE CTanm Mo TEXHONOMMM TEPMUYECKOn 06paboTkin?

. Kak knaccngounumpytotcst MUHCTPYMEHTanNbHbIe cTanmn?

. Kakue TpeboBaHns npeabsBnsioTCs ONs PEXYLLEro MHCTpyMeHTa?

. Kakve tTpeboBaHusi npefbsaBRsoTCs K ObICTPOPEXYLLUM CTansm?

. Kakue T1peboBaHns NpeabaBnsoTCs K WTAMMNOBLIM CTANSAM ANS AehOPMUPOBAHMS METANNA B XONOAHOM COCTOSIHUN?
. Kakue TpeboBaHus NpeabsaBnsoTCS K WTAMMNOBLIM CTaNsM A5 0ehOPMUPOBAHMS MeTania B ropsiyeM COCTOSHUN?
10. Yto Takoe TBEpAbIE CMNaBbl?

11. MOXHO nu KMNAWYo cTanb NPUMEHSTb ONs U3Oenuin, paboTtarowmx npu TemMnepatypax Huxe 400C.

12. YeM 06BbsICHUTL Xopolwyto obpabaTblBaeMOCTb pe3aHneM ctanu nernposanHoi S, Pb, Ca?

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

14. Kakve ctanu, npUMeHsIloT ans paboTbl B OKUCAUTENbHbIX Y OPYrUX arpecCcuBHbIX cpenax?

15. HazoBuTe Mapky cTanei ons NpyXuH, peccop 1 NoAWUNHMKOB? Kaknm Buaam tepMmyeckoin 06paboTkm OHu
noasepratrtca?

16. Kakme noctomMHCTBa 1 HeQoCcTaTkn UMeloT yrnepoancTble CctTann ond pexyuero I/IHCprMeHTa'.7

17. Kakve TpeéoBava npenbpaBnAa0TCAa K CTanaMm ona U3MepuTenbHOro MHCTpyMeHTa U yKaxXuTe Nyt O0OCTUXEeHUA
cTabunbHOCTK CTPYKTYypPbl A CBOWCTB npu 3KcnnyaTau|/|m?

© 00 NO O~

KoHTponbHble BONpOCHI Mo Teme 7

1. BnnsiHue npuMmecei Ha CBOMNCTBA YMCTON Meau.

2. Kak knaccmgpuumpytotcs MegHble cnnasbl?

3. Kakne cnnasbl OTHOCATCS K naTyHsIM? VIX MapkupoBKa 1 CoCTas.

4. HasoBuTe CTPYKTYpy, COCTaB, CBOMCTBA M 0ONacTb NPUMEHEHMNS CBUHLIOBUCTOW, Hepnnnnesoii, KaaM1MEBONA,
aNOMVHNEBOI BPOHS.

5. MNpuBennTe npuMepbl MeOHO-HUKENEeBbIX cnnaeoB. MIx coctae 1 06nactb NPpUMEHeHNs.

6. Kak knaccudmumpytotcs antoMmHmeBble Crnnasbl?

7. HazoBuTe nuTeliHble antoMrHneBble cnnaebl. [puBennTe npuMepbl UX Mapku, coctae, 06paboTKy, CBOWCTBA.

8. Kakme antoMmHueBble cnniasbl OTHOCATCS K Aed)opMUpyeMbiM?

9. Kakue cnnaebl ypoYHAOTCS NyTeM TepMuyeckoin 06paboTtkun?

10. B yeMm cywHocTb cTapeHuna? CpaBHUTE pe3ynbTarbl ECTECTBEHHOIO U UCKYCCTBEHHOIO CTAPEHMS OypantioMmHa.

11. HazoBunTe XxaponpoyHble antoMMHUEBbIE crnasbl. YkaxuTe npenenbHble paboyne Temnepatypbl, UX MCMONb30BaHMe.
12. HazoBnte 0CHOBHbIE CBOWCTBA TUTAHA.

13. Kakune xmmmyeckne anemMeHTbl BXOOAAT B COCTaB TUTAHOBBIX CNNaBoB? Kak OHW BNMAKOT HA CBOWCTBA CMnaBoB?

14. [ e npuMeHsItoTCA TUTAHOBbIE crnaebl? Kakvum Buaam TepMuyeckoi 06paboTku noaBepratoT TUTaHOBbIE CraBbl?

KoHTponbHble BONpOCk! MO TeMe 8

1. HasosuTte coctas u cBovcTea nnacTmacc. Kak knaccuuumpyotcs nnactMacchl Mo CBA3YOWEMY U HANOMHUTEN0?
2. Kakvne TepmMonnactmku SBNsOTCA TEPMOCTOMKMMM, KAKOBbI X Pa3HOBUOHOCTY 1 CBOMCTBA?

3. OnuwwmnTe CBOMCTBA OPraHNYEeCKUX CTEKON M CNOCOObI NMOBLIEHUS UX KayecTBa?

4. Kak KnaccmguumpytoTcs KOMMO3ULUMOHHbIE MaTepuanbl C HEMETANMYECKON MaTpuuel no Buay ynpoyHuTens u
mMaTpuLbl?

5. B yem npeunmyiectsa opraHoBONOKHWUTOB, UX CBOWCTBA N MPUMEHEHNEe?

6. Kakne matepmanbl 9BRAIOTCS MAaTPUYHBIMU B KOMMO3ULMOHHBIX MaTepuanax?

7. Kak knaccucpmumpytotcs KOMNo3uTbl B 3aBUCUMOCTY OT BMA apMUPYIOWEro anemeHTa’?

8. Uto npeactaBnsioT coboli AncrepcHo-ynpoYHeHHble KoMno3nTbl? MpusenmTe npuMeps.

9. B ueM 3aknoyaeTcs 0CO6EHHOCTb BONOKHWUCTOM KOMMNO3ULIMOHHOW CTPYKTYpPbI?

10. KaknmMu 0CHOBHbIMU NapameTpamn ONpeaensoTCa MexaHnYeckme CBOMCTBa KoMno3mTa?

11. Kak nonyyatot CUHTETMYeCcKuin anmas u kybudeckuin Hutpua 6opa?

12. KakoBo ux cTpoeHue n csoncTea?

13. MNpuBeonTte npuMepbl UCMONb30BAHNSA OAHHBIX MATEPMANOB.

14. ['oe NpUMEHSAOTCA KOMMO3ULMOHHBbIE MaTepuarbl C METAIMYECKUMU 1 NONMMEPHBLIMM MaTpuLaMun?

15. Kak MeHsieTcs CTpykTypa MakpoMONEKyn TEPMOPEAKTMBHbBIX MOMMEPOB B NPOLIECCE U3rOTOBNEHNS N30eNniA?
16. B 4yem npemmyluectsa nnactTMacc no CPaBHEHWIO C METANNMYECKMMM MaTepuanamm?

17. B 4em cywWwHOCTb Npouecca BynkaHM3aumm; Kak M3MEHSI0TCS CBOMCTBA PE3MHbI MOCNEe BynkaHu3aunm?

18. Kak n3meHs0TCa CBOMCTBA pe3nHbl NOL AENCTBMEM TEMMepaTyphbl, BakyyMa, paguaumm n o3oHa?

19. Kakue 3HaeTe TennocTolrikmne Kneun, KakoBbl UX COCTaBbl U cBOCTBA?

20. OnuwnTe HeopraHN4eckoe TEXHNYECKOe CTEK/O, HA30BUTE ero CoOCTas, Pa3HOBMAHOCTW, CBOMNCTBA U NMPUMEHEHME.
21. Kakmmmn cnocobamm NoBbIWAT KA4eCTBO cTekna?

22. Y10 Takoe cutanbl, ykaxmute cnocobbl Mx NofyvyeHusi, pa3HoOBMAOHOCTW, CBOMCTBA U MPUMEHEHNE?

23. YTo npencrasnsieT coboi TexHNYeckas kepammka, ee pasHoBUAHOCTA?

24. Ha3osute kepammyeckne matepuanbl Ha OCHOBE YNCTbIX OKCMAOB. [laiTe cpaBHUTENbHYIO OLLEHKY CBOWCTB.

2. NabopartopHbie paboTbl
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Tembl 2, 3, 4

BbinonHeHune na6opaToprlx pa60T npenycMmartpmeaeT NOCTAHOBKY 3KCNepnMeHTa, npoeseneHne ornbiToB Nno KOHerTHOI\/'I
Teme Martepunana, B npouecce KOTopbiX MOXHO Ha6J'IIO,£I,aTb, CcpaBHMBATb, aHaIM3NpoBaTb, OeNaTb BblBOObI MO PEWEHUIO
nocTaB/eHHOro Bornpoca.

Kaxnas naéopaTopHaﬂ pa60Ta BbINOSTHAETCS, B OCHOBHOM, B CNeaytolein TEXHONOrM4eCcKom nocnenoBaTenbHOCTU:
- npenogaesartenemMm nanaraeTtca teopetnyeckas 4actb msyqaeMoﬁ TeMbl C NOCTAHOBKOW 3a4a4u 9KCnepunmeHTa,;

- CTYLEHTbl 3HAKOMSITCS C COAEPXAHNEM METOANYECKOrO Nocobus, N3y4arT AaHHbIE 4N NPOBELEHNS NPAKTUYECKOM
4acTu, NOPSAOK BbINONHEHNS paboTbl, NepeyeHb 060pyLOBaHNS;

- BbIMONHSAOT 3KCMEePUMEHT, OMNbIT NOJL PYKOBOACTBOM Npenonasatens unu y4ebHoro Mactepa;
- 3anuCbIBAOT Pe3ynbTaTtbl SKCNEPUMEHTA, OCPOPMASIOT X B BUAE Tabnuu, NPOTOKONOB, FPadpuKOB, CXEM, PUCYHKOB
MUKPOCTPYKTYP U T.0.

- NMoA, PYKOBOLACTBOM MPenoaBaTenst aHanm3npyoT nonyyYeHHble pe3ynbTaTthl, enarT BbIBOAbI;

-CaMoCTOSATENBHO OCHOPMASAIOT OTHET (chopmat A4) B COOTBETCTBUM C TPeOOBAHUSMU, YKAa3aHHLIMW B METOLMYECKOM
nocobun Kk gaHHo paboTe.

-Kax bl CTyAeHT nHomsnayanbHO 3allmiaeT CBOW oTyeT (OTBe‘-IaeT Ha BOMPOCHI npenogasartens no OaHHON TeMe).

Mpw npoBeneHun nabopatopHbix paboT cTporo cobnoaatoTcs npasuna TeXHMKN 6e30MacHOCTH, MHCTPYKLIMIO MO KOTOPbIM
npenoaasaTesib U3naraet nepes BoinonHeHeM paboTbl, obpawas BHUMaHWE Ha KOHKPETHbIE 0COBEHHOCTU MO Kax 4ow
paborTe.

NabopatopHas paboTa - OCHOBbLI KpuUcTanorpadun MaTepuanos.

Llenb paboTbl - 03HAKOMUTLCS C aTOMHO-KPUCTANINYECKMM CTPOEHUEM MaTepuanos, NOHATMEM KPUCTaNIMYECKOM
PewWweaTkn 1 eé OCHOBHbLIMU NapamMeTpamMu; Hay4MTbCS onpenensiTb KOOPAMHATHI Y3I0B KPUCTaNIMYecKon PeléTku,
WHOEKCbl KpUcTannorpagouyecknx HanpaeneHun 1 aToMHbIX NMNOCKOCTEN.

KoHTponbHble BONPOCHI:

1. Uem oTnnyaeTtcs Kpuctaninyeckoe COCTOSHME TBEPAbIX TEN OT aMOppHOro?

2. Yto npenctaBnsiet coboit kpuctanamyeckas pewérka?

3. YTo BKnaabiBalOT B NOHATUNE "aNeMeHTapHas Kpuctannmyeckas syernka"?

4. Y10 TaKkoe cucteMa CUMMETPUM, NEPUOAbI PEWETKM 1 HA3NC KPUCTANNNYECKON CTPYKTYPbI?
5. Y10 Takoe KOOpAMHALIMOHHOE YMCO, KOA(PMLUNEHT KOMMNAKTHOCTM?

6. Yemy paBeH 6a3nc 06 bEMHO-LEHTPUPOBAHHOM KyBu4eckol peweTkn?

7. Kakne kpuctannuyeckne CTpykTypbl Haubonee 4acto BCTPEYAKOTCS Y MeTannos?

8. Kak Bbl noHuMaeTe nonmmopunsm?

9. Yrto npenctaBnstoT cobol MHAEKChI Y3NI0B 1 KPUCTaNNorpadomyeckmx HanpaesneHuin?
10. Kak onpenensioTcs UHAEKChI aTOMHbIX MI0CKOCTENR?

NabopatopHas paboTta - OnpeneneHne TBEPLOCTN METANNOB 1 CMaBoB

Llens paboTbl: 03HAKOMUTLCS C NpubopamMm N3MepeHns TBePLOCT U METOANKON eé onpeneneHns Ha npubopax
BpuHenns, Poksenna, Bukkepca u MMT-3. MNprobpectn HaBbIKM U3MEPEHUSI TBEPAOCTY CMNIABOB HA yKa3aHHbIX
npubopax. MoHsATNe TBEPLOCTU U MUKPOTBEPLOCTM MaTepuana. Cnocobbl 1 eanHULLLI M3MEPEHUst TBEPAOCTU.
B3anMocBasb Mexay TBEPAOCTbIO U APYrMMU MEXaHUYECKUMU XapakTepucTnkamm MetTannos 1 cnnasos. Metoapl
onpeneneHus TBEPAOCTU MaTepuanos no bpuHennto, Poksenny n Bukkepcy. Boibop nHaeHTOpa 1 nofaBaemMoit Ha Hero
Harpysku B 3aBMCMMOCTU OT TBEPAOCTM 1 pa3MepoB UCMbITyeMoro obpasua. OnpeneneHne MUKPOTBEPLOCTU
maTepuarnos.

KOHTpOnbHbIE BOMPOCH!:

1. lMoHsATME O TBEPAOCTM METANNOB U CMNNAaBOB.

2. MpuHUMNbI oNpeneneHns TBEPAOCTU HA BCEX paccMaTpuBaeMblx npubopax no Tuny BAABNNBAHNS.

3. CywWwHOCTb 1 Ha3HayYeHne onpeaeneHms TBepaocTi no metony bprHenns.

4. ObnacTb NpuMeHeHNs meTona PokBenna, ero CywHoCTb 1 OTAnYMe oT Metona bpuHenns.

5. MeTonvka nsmepeHusi TBepLoCTU Ha npubope Pokeenna.

6. ObnacTtb NpMMeHeHWs TBepaoMepa Tnna Bukkepca, ero 0Co6eHHOCTU 1 TEXHONOT S U3MEPEHMSI.

7. MoHsITME 0O MUKPOTBEPAOCTY MaTepuana; TeXHONOor sl NoAroToBKM 06pasLoB Ast onpeneneHns MUKPOTBEPLOCTY.
8. O603Ha4YEHUE 1 EOMHMILBI U3MEPEHS TBEPLOCTU.

9. Inga kakux MeTannos (CNnasoB) CyLWeCTByeT CBA3b MeXAy Npenenom NpoYHOCT 1 TBEPAOCTbIO MeTanna (cnnasa)?
10. YT0 Takoe cTtartmyeckas, yaapHas u uMkanyeckas npoYyHoCTb MeTannoB?

NabopaTopHas paboTa - N3yuyeHue npouecca Kpuctanimsauuy u CTPOEHNS N310Ma CTanbHOro CRmTKa .
TepmoamHammnyeckme OCHOBbI Mpouecca Kpuctannmaaumn. PaBHoBecHas (Teopetnyeckas) n oaktmyeckas Temneparypbl
kpuctannnsaumm. KuHetuka u mexaHnam obpasoBaHuns 3apoaplelt kpuctannos. Kputudeckuii paamep 3apoabila.
3aBncUMOCTb pasmepa 3€peH MEeTaNNoB 1 CNIaBoB OT CTENEHU NepeoxnaxaeHns pacnnasa. CTpoeHne cnmTka
CMOKOMHOM CcTanu.

KoHTponbHble BONPOCHI:

1. Yto Takoe kpuctannmsaumsa?

2. YeM oTnnyaeTcs Teopetudeckas n oaktmyeckas Temneparypbl Kpuctanmnasaumm?
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3. Mpu kakux ycnoemsax pas3srnBaeTCcs NPOLECC KpucTannmaaummn?

4. Y1o Takoe cTeneHb nepeoxnaxneHusa?

5. OT Yyero 3aBUCUT CKOPOCTb KPUCTaNNN3auunm U pocT 3apoabllein?

6. Mpwn Kakux ycnoBusix BOIMOXHO 06pa3oBaHne aMoOpgoHbIX METANN0B?

7. Mpm kakux ycnosumsx obpasyetcs Menko3epHUcTas CTpyktypa?

8. Mpwu kakux ycnosusx obpasyetcs 30Ha cTonb4aTbix KPUCTanIoB?

9. Mpwn kakux ycnosusix 06pasyeTcst 30Ha PABHOOCHbIX KPUCTaNNoB?

10. Kaknmu cnocobamu Ha NPakTUKe MOXHO BIUSITb HA BENUYMHY 3epHA KPUCTANNM3YOWerocs Metanna?

NabopatopHas paboTa - Mykpockonmyeckuii METOL UCCNeA0BaHNS MeTaNoB 1 CNiaBoB.

Lenbto nabopaTopHoit paboTbl ABASIETCS NProBpeTEHNE HABbIKOB aHaNM3a MUKPOCTPYKTYPbl METANNNYECKMX
matepuanos. B xone paboTtbl ocBaMBaeTCs TEXHONOMMS M3rOTOBNEHNS MUKPOLWANEA, N3YHalOTCS YCTPONCTBO, MPUHLNN
paboTbl 1 OCHOBHbIE XapaKTEPUCTKN METaNNOrpacniyeckoro MMKpockona.

KoHTponbHble BONPOCHI:

1. YT0 npencrasnset coboit Mukpownug?

2. KakoBbl aTanbl NoAroToBKM MUKpoLwnmda Ans MCCnenoBaHNs MUKPOCTPYKTYPbI?

3. MoyeMy npun 06bIYHOM TPaBNEHUM WA B MAKPOCKONE BUAMM YepHO-6enoe nsobpaxeHve?

4. Ha3oBnTe OCHOBHbIE XapakTepUCTK MeTannorpacpryeckoro MMKpockona.

5. Yto Takoe paspelatllas cnocobHOCTb MeTanorpagouyeckoro Mmkpockona?

6. OT yero 3aBMCcUT paspeLlaiollas crnocobHOCTb METANNOrPaUYECcKoro MMkpockona?

7. KakoBo yBennyeHvne metannorpagmy4eckoro MMKpOCKona n 4eM OH yBennymeaet?

8. KakoB npvHumn paboTbl MeTannorpacgmieckoro Mnkpockona?

9. YeM TpaBuUTCS NOBEPXHOCTb WANGOB?

10. KakoBa paspeluatollas cnocobHOCTb MeTannorpagouyeckoro Mmkpockona?

NabopaTopHas paboTa - 3yyeHne MUKPOCTPYKTYPbl YrNepoanCTLIX CTanei B paBHOBECHOM COCTOSIHUN.

®dasbl 1 CTPYKTYPHbIE COCTABNSIOWME XENe30yrnepoancTbix CnnasoBs: PeppuT, ayCTeHNT, LEMEHTUT, NepauT.
JunarpamMmbl COCTOSAHNS "Xene3o-LueMeHTUT" 1 "xeneso-rpadout”. [10aBTeKTOMAHbIE, SBTEKTONAHBbIE N 3a3BTEKTOUAHbIE
cranw.

KoHTponbHble BONPOCHI:

1. Yro Takoe yrnepoaucTas cranb?

2. Yto Takoe nepnuTt, heppuT, ayCTEHUT, LEMEHTUT?

3. Kak knaccudpumumpytotca yrnepogucTble cTanu no MUKPOCTPYKType?

4. N3 kakmnx goas v CTPYKTYPHbIX COCTaBASOWMX NPV KOMHATHON TemnepaType COCTOUT LOSBTEKTONAHAS CTanb?
5. N3 kaknx dpas n CTPYKTYpHbIX COCTABASIOWMX NPW KOMHATHOWM TeMnepatype COCTOUT 9BTEKTOMAHAS CTanb?

6. N3 kakmx dpas n CTPYKTYpHbIX COCTaBASIOWMX MPU KOMHATHOWM TeMnepaTtype COCTOUT 3a9BTeKTOMAHas cTanb?
7. Kakosa meToauka onpegeneHms cogepxaHus yrnepona no MMKPOCTPYKType B 4O9BTEKTOMAHbIX CTanax?

8. KakoBa KoHLeHTpaums yrnepona B 9BTEKTOMAHON cTann?
9. HazoBuTe camyio MArkyto chasy yrnepoamnctoi ctanm?
10. KakoBa KOHUEHTpauus yrnepoaa B JOIBTEKTONAHON CTanu, eCNv KOHUEHTpauus nepnuta - 80%7?

Na6opatopHas paboTa - MaydeHne MUKPOCTPYKTYPbI YyryHOB.

Benble 1 rpadpuTHble YyryHbl. DakTopbl, BAMSIOWME HA NPOLECC rpadouTn3aumm 4yryHos. PopMbl FpadoUTHBIX BKTKOYEHWI
B YyryHax. [loaBTeKTnYeCKme, IBTEKTUYECKME U 3a3BTEKTUYECKME HyTryHbl. Cepble, KOBKME 1 BbICOKOMPOYHBIE YyryHbI,
cnocobbl MX NONyYeHWs U CBOMCTBA.

KoHTponbHble BONpOCHI

1. Yto Takoe 4yryH?

2. B 4ém pasnuune metactabunbHoi n ctabunbHoi onarpammbl Fe - Fe3C (Fe - C)?

3.470 Takoe rpauTHbIA YyryH?

4. Yto Takoe Benblii HyryH?

5. Kak knaccudgouumpytoT no cTpykType 6enble YyryHbl?

6. Yto Takoe nenebyput?

7. Yem otninyaeTcs cTpoeHne nenebyprta npy KOMHATHOM Temnepartype u npu temnepartype 750 oC?
8. Kakue nervpyolme anemeHTbl CnocobCTBYOT rpadomtmaaummn?

9. Kakne nervpytowme aneMeHTbl NpenaTCTBYIOT rpacoutmaaumm?

10. B yeM oTnuume 6enoro YyryHa oT Ceporo uyryHa?

11. CpaBHWTE N0 CTPYKTYPE N MEXAHNYECKNM CBOWCTBAM CEPbIA, KOBKUA N BbICOKOMPOYHbBIVA YYryHbI.
12. Kak BnusieT goopma rpadgouta Ha CBOMCTBA YyryHa?

13. Kak mapkumpyetcs rpagouTHbIE YyryHbl?
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14. Kak nonyyatot koBkui 4yryH? CTpoeHne, CBOMCTBa U Ha3Ha4YeHmne KOBKOro YyryHa. Kak nony4atoT BbICOKOMPOYHbIN
4yryH? CTpoeHue, CBONCTBA N Ha3HAYeHNe BbICOKOMPOYHOr0 YyryHa.

3. TectupoBaHue

Tema 5

MNpumMepHbIe Bonpocs!:

1. Tepmuyeckas obpaboTka (Harpes 1 nocnenytowee HbICTPOE OXNAXAEHNE), MOCNE KOTOPOI Matepman HaxoauTCs B
HEPaBHOBECHOM CTPYKTYPHOM COCTOSIHUW, HECBOMCTBEHHOM AaHHOMY Matepuany npu HopManbHOW TemMrneparype,
Ha3blBaeTCS:

a) HopManusauven.
6) oTXXUrom.
B) 3aKasiKow.
) OTMYCKOM.

2. Tepmuyeckoit 06paboTkoii MyTeM HAarpeBea 1 NOCNeyoWero oXnaxaeHUs C Pas3fnyHbIMU CKOPOCTSMU U3MEHSIIOT
CBOVCTBA CTanei 3a cyer:

a) N3MEHEeHNs XMMNYEeCcKoro cocTasa.

6) N3MEHEHNS pa3MepoB AeTaneil.

B) U3MEHEHUS KOHPUIypauum netanei.

r) USMEHEHUs CTPYKTYpbI CTanei.

3. Tepmuyeckas 06paboTka, Npu KOTOPOI NOCNE HArpeBa Bbile KPUTUHECKMX TEMMEPATYP U BbIAEPXKKMN CneayeT
MeLONEeHHOe OXNaxOeHne oeTanei BMECTE C Neyblo, Ha3bIBAETCS:

a) 3akasnkon.

6) ynyJylweHmem.

B) OTXXMIOM.

I) OTMYCKOM.

4. B pesynbTate oTXura, T.e. MEANEHHOrO OXNaXAeHWs AeTanen nocne Harpesa, 00pasytoTcsl paBHOBECHbIE
HeHanpsiXeHHble NNacTU4HbIe CTPYKTYPbI:

a) mapteHcut (M).

6) 6eiiHnT (B).
B) dheppuT (P), nepnut (M).
r) TpoocTuTt (T).

5. Bakanka cnnasoB NPOBOAUTCS AN NOBbIWEHNS:
a) TBEPLOCTW, NPOYHOCTMN.

6) BA3KOCTL.

B) NNACTUYHOCTH.

r) ynpyroctu.

6. Mpwu kakoMm Buae OTNycka 3akaneHHoe usnenve nprobpetaeT HanbosbLLyo NIACTUYHOCTL?

a) NNacTMYHOCTb CTanu SBNSIETCS ee NPUPOLHOW XapakTepUCTUKON 1 He 3aBUCUT OT BuAaa OTnycka.
6) Npu HU3KOM OTMyCKe.

B) MPW BbICOKOM OTMYyCKe.

r) Npu cpenHeMm oTnycke.

7. Kak HasblBaeTcs TepMmuyeckas obpaboTtka, cocTosias M3 3akanky U BbICOKOro oTrycka?
a) Hopmanusaums.

6) romoreHusauus.

B) ynydweHue.

r) nonHas 3akanka.

8. Kak HasbiBaeTcs 06paboTka, COCTOosAWas B HACKIWEHNW NOBEPXHOCTN CTany yrneponom?
a) anuTupoBaHue.

6) uemeHTaUus.

B) HUTpOLIEMEHTaLUuS.

r) HopManusauus.

9. Kak HasblBaeTcst 06paboTka, COCTOsWAS B HACBIWEHUM NOBEPXHOCTM CTaNM a30TOM 1 YINEPOLOM B pacniaBineHHbIX
consx, cogepxauumx rpynny CN?

- PAEKTPOHHBIH
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a) HMTpoLEMeHTaUNS.
6) ynyJweHwe.

B) UMaHMpoBaHue.

r) MogmcuupoBaHme.

10. KakoBa KoHe4Has uenb LeMeHTauum ctann?

a) co3naHne Menko3epHUCTON CTPYKTYPbl CEPALEBUHDI.

6) NoBbIWEHNE COQEPXAHUS yriepoaa B CTanu.

B) MONy4YeHUe B N3OENUN TBEPLOro MOBEPXHOCTHOIO CNOsi NMPU COXPaAHEHWUN BS3KON CepaLEBVHbI.
r) yBenuyeHme nnacTMYHOCTU NMOBEPXHOCTHOMO CIIOS.

11. KakoBbl OCHOBHbIE NMPU3HAKU MApPTEHCUTHOrO NPEBPAaLLEHNS?

a) OMdPdY3VOHHBIN MexaHM3M NPEeBPAaLEHNS 1 YeTKAs 3aBUCKMOCTb TEMMEPaTypbl MPEBPaLLEHUs 0T CKOPOCTH
OXNaxAeHns cnnaea.

6) 3aBNCMMOCTb MOMHOTHI NPEBPaLeHNs 0T TeMNepaTypbl ayCTEHN3aUMN U Masible UCKaXEHUS B KPUCTanIMYeckom
pelweTke.

B) cnaboBbipaxeLHasi 3aBUCMMOCTb TEMNEPATYPbI NPEBPALLEHNS OT COCTaBa CNnaBa U Manble HanpsXeHns B CTPYKTYpe.
r) 6e381MdY3VOHHBIN MEXaHW3M NPEBPALLEHNS 1 OPUEHTMPOBAHHAS CTPYKTYpa.

12. Kakylo CKOpOCTb OXNaxAeHUs Npu 3akanke HasblBaloT KPUTUHECKON?

a) MakcmmasnbHy0 CKOPOCTb OXNaXAeHuWs, Npu KOTOPOIA elle NpoTekaeT pacnag aycTeHmTa Ha CTPYKTypbl NEPAMTHOMO
T™Mna.

6) MUHMMaNbHYIO CKOPOCTb OXNaXAEHUS, HE0OXOAMMYIO NS NONYYEHNSI MAPTEHCUTHOM CTPYKTYpbI.

B) MMHMMASIbHYKO CKOPOCTb OXNaXAeHus, Heobxoaumyto Ans orkcaumm ayCTEHUTHON CTPYKTYpbI.

) MUHUMAanbHYIO CKOPOCTb OXNaXAeHNs, HEOBX0AMMYO NS 3aKanku N3LEenus no BCEMY CEYEHMIO.

13. CTpykTypa, KOTOpas oopMUPYETCS M3 ayCTEHWUTA NPU ManbiX CTENEHSX ero nepeoxnaxageHuns
a) MapTeHcuT.

6) nepnur.

B) TPOOCTHT.

r) copbur.

14. MapTeHcut otnycka obpasyercs
a) 150-200 oC.
6) 350-450 oC.
B) 500-600 oC.
r) 600-700 oC.

15. TpoocTut otnycka obpasyercs
a) 150-200 oC.
6) 350-450 oC.
B) 500-600 oC.
r) 600-700 oC.

16. CopbuT oTnycka obpasyercst
a) 150-200 oC.
6) 350-450 oC.
B) 500-600 oC.
r) 600-700 oC.

17. A3oTpoBaHve getanu nosblwaeT
a) N3HOCOCTOMKOCTb.

6) yoapHyto BS3KOCTb.

B) MNACTUYHOCTb.

) OTHOCUTENbHOE YANVHEHME.

18. Bug Tepmunyeckoin 06paboTku, 3aknioyalowniics B Harpese 3akaneHHom ctanm Huxe nuHum AG1
a) HEMOJHbIA OTXMWr.

6) oTnyck.

B) HOpManuaauusi.

r) NOMHbIA OTXWUr.

CrpaHnua 12 ns 19.
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19. OTXUr ong ycTpaHeHns AeHAPUTHON NMKBALMKN CIMTKOB CTanu
a) NONHBbINA.

6) rOMOreHM3aLNOHHbIN.

B) PeKpUCTanIN3aLNoHHbIA.

) HEMONHBbINA.

20. Tepmnueckas obpaboTka ctanu, NprBoaswWAas kK 06pa3oBaHNIO PABHOBECHOW CTPYKTYpbI
a) 3aKasnka C BbICOKUM OTMYCKOM.

6) Hopmanusauus.

B) MOMHbIA OTXMW.

r) 3akasnka C HIU3KUM OTMYCKOM.

21. Kputnyeckas cKopocTb OXnaXxaeHus npu 3akanke - a1o

a) MMHUManbHas CKOPOCTb OXNaxAeHns, HeobxoAmMMas ons Nony4eHs MapTEHCUTHOW CTPYKTYpbI.
6) MVHMManbHas CKOPOCTb OXNaXAeHWUs, HeobxoanmMas Ans NONy4eHUs TPOOCTUTHOW CTPYKTYpBI.
B) MMHUMaNbHAs CKOPOCTb OXNaxAeHus, Heobxoaumas ans cukcauum ayCTeHMTHON CTPYKTYpPbI.

r) MakcMManbHasi CKOpOCTb OXNaXAeHus, Heobxoaumas Ans Nony4eHns MapTEHCUTHON CTPYKTYPbI.

22. [pn MeaneHHOM oxXnaxAeHnn 9BTEKTOUOHON CTanu ayCTeHWUT nNpeBpallaeTcs B
a) TPOOCTUT.

6) 6eiHNT.

B) Nepnur.

) MapTEHCUT.

23. MMpwn oxnaxneHnm aBTEKTONOHON CTann CO CKOPOCTbLIO Bbile KPUTUHECKON ayCTEHMT NpeBpallaeTcs B
a) TPOOCTUT.

6) 6eiiHNT.

B) MepnurT.

) MapTeHCKT.

24. [1na ycTpaHeHNs1 XMMUYeCKO HEOAHOPOAHOCTI, BO3HMKAIOWEN NPW KpUcTaniM3aumm MeTanios, NpUMEHSItoT
a) rOMOrEeHN3UPYIOLWNIA OTXNF.

6) HopManM3aumio.

B) MOJSHbIA OTXMW.

I') HEMOJHBIA OTXWT.

25. Mpn npoBefeHM HopManM3auum ctTany oxnaxaeHne NnposoasT

a) B macne.

6) Ha Bo3gyxe.

B) C Meyblo.

r) B Boge.

Ok3ameH

Bonpochbl k ak3ameny:

1. Knaccudpmkaums MawmHOCTPOUTENbHbIX MaTepuanos.

2. YeTblpe arperaTHbIX COCTOSAHUS BelecTBa. AMOPGOHOE 1 KpUCTaNINYeckoe COCTOSHUE TBEPLbIX TEN.
3. MNoHATMe KpMCTanIM4ecKor peleTkn, TUMbl PeLeTok, UX napameTpbl.

4. AHM30TponNuns CBOWCTB Y KpUcTannos. [NMonumopdram meTtansnos.

5. Oblwas xapakTepunctuka 1 knaccumgprkaums MeTannos. 3epHUCTOE CTPOEHNE METANOB.
6. ToueuHble, NMHENHbIE, MOBEPXHOCTHBIE Y 06 BEMHbIE AEXEKTHI

7. DHepreTnyeckue NpUYMHLI NpoLlecca KpuctTannmaauuu.

8. MexaHun3m npouecca kpuctannnsaumu.

9. CtpoeHuMe cnutka MeTanna (Tpu 30Hbl KPUCTanIM3auumn cnmTka).

10. Knaccudpmkaums CBOMCTB U METOLbl MEXaHWNHECKUX UCMbITaHUA MaTepmanos.

11. OnpeneneHve TBEPAOCTM METANNOB U CMNIABOB.

12. VicnblTaHna MeTannos Ha OLHOOCHOE pacTaxeHue. [unarpamma pacTskeHus.

13. MexaHuam ynpyron n nnactnyeckon gedopmaumm.

14. Haknen unu ynpo4HeHne MeTannos Nof BANSIHUEM MnacTu4eckon aedopmaumn.

15. BosBpart 1 pekpuctannnsaums MeTanios, NoABEPrHyTbIX NNacTM4YeCcKon gegpopmanmnu.
16. PaspyuweHre maTepuranos (BA3KOe U XpYnkoe paspyweHne, X OTANYUTENbHbIE YepTbl).
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17. CTPYKTypHbIE N OU3NYHECKNE METOAbI UCCNELOBAHNSA METANIOB U CMIABOB.

18. NoHATMe cnnasa. Pasbl METANNNYECKNX CNaBOB.

19. MNpaBuno as 1 NpaBmnno OTPE3KOB.

20. MNoHATHe gmarpaMmbl COCTOSIHWSA CnnaBsa.

21. lNocTtpoeHne gnarpamm COCTOSHUS TEPMUYECKMM METOLOM.

22. [lnarpamMma coCTOSAHWUS ONs CNNAaBOB C HEOrPaHNYEHHOW PACTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSIHUW.
23. [lnarpamma cocTosiHUSI A4Jisl CMNaBoB, 06pasyolyx MeXaHNYECKMEe CMECH N3 YNCTbIX KOMMOHEHTOB.

24. lnarpamma COCTOSIHUS AJ1S CMNAaBOB C OrPaHNYEHHO PaCTBOPUMOCTBIO KOMMOHEHTOB B TBEPLOM COCTOSHUM
(omarpamma ¢ 3BTEKTUKON).

25. [lnarpamma cocTosIHAS ANs CMaBOB C OrPaHUYeHHON PacTBOPUMOCTBIO KOMMOHEHTOB B TBEPAOM COCTOSIHUM
(ouarpamma ¢ NepuTeKTUKONA).

26. [lnarpamma coCTOSIHUSI A4JiS CNaBOB, 06Pa3yoLLNX XUMUYECKE COEANHEHUS.

27. Nnarpamma coCTOosIHMS ONs CMaBoB, KOMMOHEHTbI KOTOPbIX UCMbITHIBAIOT NOAMMOPMOHBLIE NPEBPALLEHMS.
28. CTpyKTypHblE COCTABMSAOWME CMABOB Xene3a C yrnepoaom ((PeppuT, ayCTEHUT, LLEMEHTUT, NepnnT, nenebypur).
29. lnarpamMma COCTOSIHUS CMaBoB HA OCHOBE Xeresa.

30. ®a3osble NpeBpaLleHns B cTansx.

31. ®a3osble NpeBpaLeHns B YyryHax.

32. Obwas xapakTepucTrka cTanem n YyryHos.

33. BnusiHme yrnepoga v noCTOSIHHbIX NPUMECEeR Ha CTPYKTYpY U CBOWCTBA CTanemn.

34. Knaccugpukaums n MmapkmpoBka yrnepoamcTbix cTanen.

35. Obpa3zoBaHue rpatUTHBIX BKITIOYEHW B YyryHax.

36. MyKpoCTpyKTypa 1 CBOWCTBA YYryHOB, X MapKMpOBKa.

37. ObLwas xapakTepucTka nermpoBaHHbIX cTaneil.

38. BnmsaHne pasnnyHbiX NErnpyowmnx 3NeMeHTOB Ha CTPYKTYPY 1 CBOMCTBA cTanei.

39. Knaccudpmkaums n Mapknposka nermpoBaHHbIX CTanei.

40. OcHoBHble onepauun TepMoobpaboTkn 1 NX Ha3HaYeHUeE.

41. da3oBble NpeBpalleHns Npu Harpese cTaneli (obpaszoBaHNe aycTeHUTa U3 NepanTa).
42. [lnarpamMma n3oTepMmM4eckoro pacnaga aycteHura.

43. MapTeHCcUTHOE NpeBpalleHne ayCTeHuTa.

44. lNMpeBpalleHne npu oTrnycke 3akaneHHbIX cTanem.

45. OTXUr n HopManusaums yrnepoancTbix ctanei.

46. 3akanka 0O3BTEKTOUOHbIX U 323BTEKTOUAHBIX CTanel.

47. OTnyck 3akaneHHbIx cTanein.

48. NoBepxHOCTHAs 3akanka yrnepoancTbix cTanen.

49. Xnmurko-Tepmunyeckas obpaboTka cranei.

50. NatyHu (knaccudgoukaumsi, CBoMCTBa, 06nacte NPUMEHEHUS, NONyYEHNE, MapKNPOBKA).
51. BpoH3bl (knaccudpmkaLms, CBONCTBA, 06nacTb MPUMEHEHUS, MONyYEHNE, MaPKUPOBKA).
52. ANIOMUHWUIA 1 CNnasbl HA ero OCHOBE.

53. MnacTmaccol, TEXHONOrNS U3roTOBNEHWS U3OENWIA N3 nnacTMacc.

54. Pe3nHoBble MaTepuanbl, TEXHONOMMS U3roTOBEHNS N3OENNIA N3 PE3UHDI.

55. Ctekno n kepamuka.

56. KomMnoauuunoHHbie matepuansi.

57. Pacwudpposatb mapkmposky Ct3, BCt2kn, Y10A, 30X 2T.

58. Pacwundgposatb Mapkumposky 20XI'M, A40l", 08X17T, ctanb 45.

59. Pacwudpposatb Mmapkunpoeky BCt5cn, 092G, 40X, 55XIP.

60. Pacwundpposatb mapkmnposky Ctanb 08, BCt2nc, 20X20H14C2, 30X13.

6.4 MeTtoaouyeckue marepuansl, onpegensioLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEHUIN, HaBbIKOB U (MNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yroLLLMX 3Tanbl oopMMpOoBaHMA KOMMNETEeHLUI

B K®Y pelictByeT 6annbHO-periTUHroBas cucteMa oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumnimnHe (Moaynio)
MOXHO nony4utb Makcumym 100 6annoB 3a cEMeCTp, U3 HUX Tekyllas paboTta oueHunsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ina sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanuua 14 13 19. Bl YHH
skt

ARl | AL O



Mporpamma gucumnnudbl "MaTtepranosenexme”; 15.03.01 "MawwnHocTpoeHne".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbIM ONpOC NPOBOAMTCS Ha NPaKTUYECKMX 3aHsATusX. Obyyatowmecs
BbICTYNalOT C Aoknafamu, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B 1 10
AMCKyccun, oTBEeYatoT Ha Bonpockl npenogasatens. OueHnsBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

Na6opatopHsble [B ayanTopuu, ocHaIWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 30
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornit. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPaKkTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWEM NpeaMeTHON obnacTu.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONMYecTBo 3 10
TECTOBbIX 3a4aHui. Ha BbINONHEHVe BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWA.

dk3ameH 9Kk3aMeH HaleneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNINHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotoeky. OLeHVBaeTCs BnafeHue Matepuanom, ero CUCTeMHoe
0CBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Mpiu
aHanuae nNpobneMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHuni.

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLMUIMIUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM6o B 060UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npaeoobnanatensamu u NpefocTasneHHbx foctynos HYM KoY,

- B Ne4aTHOM BMAe - B ooHAae bubnuotekn HabepexHouenHMHCKOro MHCTMTyTa (dounnana) K@Y. Obyyatowmecst
nony4atoT y4ebHyto nntepatypy Ha aboHeMeHTe No YuTaTenbckuM bunetam B COOTBETCTBUM C MpaBuiaMm NoNb30BaHNS
616IMoTEKON.

OneKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHW GONMOTEYHbIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U OOMONHUTENBHOMN y4ebHOM nnTepatypbl, HEOBXOAMMO AJ1S1 OCBOEHWS AUCLMMAMHBI (MOoyNs),
HaxonmTcs B MpunoxeHun 2 k paboyeli nporpamMme AncuUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnagatensiMm anekTpoHHbIX U3OAHWA U MPU N3MEHEHNN KOMNNEKTOBaHWS (OOHA0B 61bnmMoTeku
HabepexHouenHnHckoro nHeTutyTa (dounmnana) KoY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

MATERIALOLOGY - www.materialology.com
XypHan "Tpyasl BUAM" - hitps://viam.ru/news/7305
MaTtepuanoseneHue - www.materialscience.ru

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekuunu B xo[ie NEKLIMOHHBIX 3aHSATUIA BECTU KOHCMEKTUpOBaHWe y4ebHoro mateprana. Obpalats BHMMaHWe
Ha KaTeropuu, (OOpMynMpPOBKY, packpbliBatolme cogepxaHue Tex Unn UHbIX SBNeHUn U NpoLeccos,
Hay4Hble BbIBOAbl U NPaKkTU4eckme pekoMeHaaumm, NonoXnUTeNbHbIA ONblT B OPaTOPCKOM UCKYCCTBE.
XenatenbHo ocTaBWTb B paboyrx KOHCMEKTax Nons, Ha KOTOpbIX Aenatb NOMeTKW 13
peKOMeH0BaHHOW NUTepaTypbl, OOMOMHAWME MaTepuan NPocnylWwaHHOM Nekummn, a Takxe
noayepkusatoLme 0cobyto BaXXHOCTb TEX UM UHBIX TEOPETUYECKUX NONOXEHWA. 3anaBaTtb
npenogasaTento YyTOYHSIOWME BONPOCHI C LeNbo YSICHEHNS TEOPETUYECKMX NONOXEHWUA, paspelleHuns
CMOpPHbIX cUTyauumit. B cnyqyae npuMeHeHust B 06pa3oBaTefibHOM NPOLECCE AUCTaHLIMOHHBIX
06pa3oBaTenbHbIX TEXHOMNOMMIA NEKLMOHHbBIE 3aHATUS MOMYT MPOBOAMUTCS HA CNEeLyioLMX nnaTgoopmax
n pecypcax: B komange "Microsoft Teams"; B BupTyanbHom ayautopmm n MHbIX ANCTaHLMOHHBIX
pecypcax.

nabopatopHble| Mpu noarotoske kK nabopatopHbIM paboTam, a Takxe B NPOLECCE MX BbINOMHEHUS U OCPOPMIEHS

paboTbl oTyéTa cnefyeT pykOBOACTBOBATHCS METOAMYECKMMM YKa3aHUSMU K AaHHbIM paboTtam, KOTopble
MMeloTCAa Ha Kadoegpe maTepuanos, TexHonoruin n kadectsa H4 KPY, a Takxe B OTKpbITOM JOCTyne
B cetn VIHTepHeT (B 4acTHOCTW, MO agpecy:
https://shelly.kpfu.ru/e-ksu/docs/F_643234044/Mikroskopicheskij.metod.pdf?p_random=462119). B
cnydae npUMeHeHns B 06pas3oBaTenbHOM NPoLEecce ANCTAHUMOHHbIX 06pasoBaTenbHbIX TEXHONOM I
nabopaTtopHble 3aHATNS MOTYT NPOBOLMTCS Ha CrenyowWwmx nnaTgoopMax 1 pecypcax: B KOMaHne
"Microsoft Teams"; B BupTyanbHow ayanTtopum 1 MHbIX AUCTAHUMOHHBIX pecypcax.

camocTtosi- | CamocTosiTenbHas pabota obyyatoWwmnxcs MMeEeT CBOEN Lienblo rybokoe yCBOeHe MaTepuana

TenbHas ONCUMMNUHBI, BOCMUTAHWE BbICOKOW TBOPYECKOM akTUBHOCTU, MHULIMATUBI, MPUBbLIYKU K MOCTOSSHHOMY

pabota COBEPLIEHCTBOBAHWUIO CBOMX 3HAHWIA, COBEPLLEHCTBOBAHUIO U 3aKPEMNEHNIO HABbIKOB
camocTosiTeNbHOM paboTbl C NUTEPATYPOWt, YMEHWIO HANTW HYXXHbI MaTepran u caMoCcTOSITENbHO ero
ncnonb3osatb. OCHOBHBLIM YCNOBMEM YCrexa caMoCcToATeNbHOWM paboThl sBnseTcs eé
CUCTEMATMYHOCTb U NAaHOMEPHOE pacnpeneneHme B Te4eHne BCero nepruoaa n3yvyeHuns
OMCUMNNMHBL. PopMaMU KOHTPONS BbIMONHEHWS CAMOCTOSITENBbHOM paboTbl SBASIOTCA YCTHbIA onpoc
Nno TeopeTUYeCKOMy Matepuany, NnpoBepKa u 3awmra otyeta no peaynbraraM BbiNONHEHNS
nabopaTopHbIx paboT. B cnyyae npumeHeHns B 06pa3oBaTeibHOM NPoLEecce ANCTaHUMNOHHDBIX
06pa3oBaTenbHbIX TEXHONOMMIA KOHTPONb CaMOCTOATENbHOM paboTbl MOXET NPOBOAMTCS Ha
cnenyouwmx nnatgopmax n pecypcax: B komaHae "Microsoft Teams"; B BupTtyanbHown ayautopum un
WHbIX ANCTAHUMOHHBIX pecypcax.

TecTuposaHue | TecTmpoBaHue nNo pasnnyHbiM TeMam AMCLMNANHBI MPOBOANTHCS C UCMONb30BAHNEM TECTOBbIX
3afaHnii n3 poHAa OLEHOYHbIX CPEACTB, XPaHSLWNXCS Ha Kadenpe Matepranos, TEXHONOMMIA 1
kadectsa HUN KDY. B TecToBbIX 3a4aHUsX B KX A0M BONPOCE U3 NpeAcTaBNeHHbIX BAPUAHTOB
0TBETA NpaBWNbHbIA TONLKO 0AVH. Ecnn Bam kaxeTcs, 4To npasBuibHbIX 0TBETOB BoMblue, Bbibrpaite
TOT, KOTOpPbINA, Ha Baw B3rnan, Hanbonee npaBunbHbIiA. B cnyyae nprmeHeHus B 06pa3oBatenbHOM
npoLecce ANCTaHLMOHHbBIX 06pa30BaTENbHbIX TEXHONOMMA TECTUPOBAHNE MOXET NMPOBOAUNTCS HA
cnepyowmx nnatpopmax n pecypcax: B komaHae "Microsoft Teams"; B BuptyanbHoi ayomtopum un
WHbIX AUCTAHLUMNOHHBIX pecypcax.

YCTHbIA onpoc | IMpy NoAroToBke K yCTHOMY ONPOCY Matepuan, 3akOHCNEKTUPOBAHHbIA Ha NEKUMSIX, MOXHO AOMONHATb
CBeOEHNAMU U3 NNTepaTypPHbIX UCTOYHUKOB. 10 KaxX oM U3 TeM Of11 CaMOCTOATENbHOIO N3Y4eHu s,
npuBeeHHbIX B paboyeil nporpamMme AMCUMMNINHBI, CneayeT NpoYnuTaTtb PEKOMEHA0BAHHYO
nuTeparypy v, Npm HeobX0AUMOCTU, COCTaBUTb KPATKMIA KOHCMEKT OCHOBHbIX MOOXEHWA, TEPMUHOB,
cBefeHUi, TPebyioLLmxX 3anOMMHAHNS 1 SBNSIIOWUXCS OCHOBOMONAratowmMm B 3Tol TeMe 1 ans
0CBOEHWS MocnenyloWwnx pa3aenos kypca. B cnyyae npumeHeHns B 0b6pasoBatenbHOM npoLecce
IMCTaHUMOHHbIX 06pa30BaTEeNbHbIX TEXHOMOMMIA YCTHbIA ONPOC MOXET OCYLWECTBASTLCS Ha
cnepyowmx nnatcpopmax n pecypcax: B komaHae "Microsoft Teams"; B BupTyanbHoi ayamtopum un
WHbIX OMCTaHUMOHHBIX pecypcax.

9K3aMeH Mpv NoaroToBke K 3k3aMeHy He0BX0AMMO ONMPaTbCs MPEXAE BCEro Ha NeKLMU, a Takxe Ha
WCTOYHUKMN, KOTOpble pasbupanucb Ha nabopaTopHbix paboTax B Te4eHue cemectpa. [ns
pacwWmpeHnNs 3HAHNA MO OUCLUMIMHE PEKOMEHOYETCS NCMONb30BaTh IHTEPHET pecypebl: NPOBOANTb
MOWCK B PA3MNYHbIX CUCTEMAX, CaNTOB 1 0ByHatoLWmMX NPOrpamMM, B TOM YUCTE PEKOMEHJOBAHHbIX
npenogaeateneM. Ok3aMeH NPOBOAUTCS B MUCbMEHHOV ¢hopMe Mo bunetam, Kaxablin 6Gunet
coOepxuT no Tpw Bonpoca. MNpouenypa TeKYWero KOHTPOMS YCNeBAEMOCTY 0BYHaOLMXCS MOXET
MPOBOAWTCS C MCMONb30BAHMEM 3NEKTPOHHON MHGPOPMaLMOHHO-06pa3oBaTenbHo cpeapl KDY,
LMCTaHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)
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MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.

MynbTumeouitHasa ayoutopums.

CneuvanunsmpoBaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumum npenopgasaHus ouCcUNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOoLEcce NPUMEHSIOTCS creaytowme MeTodbl 1 TeXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKn 0By4yatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHNYEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTnBHbIE POPMBI, y,El,06HbIe ONS pasnunyHbIX NoNb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U n3obpaxeHuii 63 noTepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- co3daHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCNpuUHMMaTb OOHY U Ty Xe I/IHCpOpMaLI,I/IPO N3 pa3HbiX NCTOYHWUKOB -
Hanpumep, Tak, yT0bbI NULA C HapyweHnsammn cnyxa nony4anm I/lHCpOpMaLlI/HO BM3yanbHO, C HAPYWEHUAMN 3peHns -
ayonanbHO;

- MPUMEHEHWE NPOrpaMMHbIX CPELACTB, 0becrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE LUCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA AN Nepeaayn MHGOopMaLLMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aNMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHON paboThl;

- NMPUMEHEHNE LMCTaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHBIMU BO3MOXHOCT MU
300pOBbS DOPM MPOMEXYTOUHON aTTECTaLMM MO OTHOLWEHMIO K YCTAaHOBNEHHOW NPOLOMKXUTENBHOCTIA UX CAAYM:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM popme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYMNNEHUA 06y'-|a+ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 15.03.01
"MawwunHocTpoeHne" 1 Npodounio noarotosk "MatwmnHbl U TexHonorus 06paboTky MeTannoe nasneHnem".
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Mporpamma gucumnnudbl "MaTtepranosenexme”; 15.03.01 "MawwnHocTpoeHne".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.13 MatepunanoseneHve

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpunb noaroToBkM: MawwmHbl 1 TexHonorms 06paboTkn METANNOB faBNEHNEM
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Dasbinosa U. C. MatepuanosegneHue : yuebHoe nocobue / N.C. Oaebinosa, E.J1. MakcuHa. - 2-e n3g. - Mockea :
PNOP : UHDPA-M, 2020. - 228 c. - (BO: bakanaspwar). - ISBN 978-5-16-103938-0. - URL :
https://znanium.com/catalog/product/1062389 (nata obpauweHusi: 12.08.2020). - TEKCT : 9NEKTPOHHBIIA.

2. MatepuanoseneHue : yiebHoe nocobue ons sysos / J1.B. TapaceHko, C.A. Maxomoea, M.B. YHuukoBa, C.A.
epacumos / noa pen. J1.B. TapaceHko. - Mockea : UH®PA-M, 2018. - 475 c. - (Beicwee obpasosaHue: bakanaepuar). -
ISBN 978-5-16-004868-0. - URL: https://znanium.com/catalog/product/967022 (nata obpatweHusi: 24.05.2021). - TekcT :
3NIEKTPOHHBbIN.

3. AnackvH A. M. IHCTpyMeHTanbHble Matepranbl B MAWWHOCTPOEHNM : yuebHuk / A. M. ApackuH. - Mocksa : DopyM :
NH®DPA-M, 2020. - 320 c. - (Bbicwee obpazosaHue). - ISBN 978-5-00091-073-3. - URL :
https://znanium.com/catalog/product/1058464 (pata obpaieHusi: 12.08.2020). - TekCT : 9NEKTPOHHbIA.

JononHuTtenbHas nuteparypa:

1. MnowkwH B. B. MatepuranoseneHue: yuebHoe nocobue ans By3os / B. B. MnowkuH. - 2-e uza., nepepabd. n gon. -
Mockga : fOpaliit, 2013. - 464 ¢ : puc. - (bakanasp. basosbiit kypc). - Cnos.: c. 407-464. - T'pucp YMO. - B nep. -
Bubnuorp.: c. 406. - ISBN 978-5-9916-2480-0. - TekcT: HENOCpPeACTBEHHbIR (25 3K3.).

CrykaHos B. A. MatepuanosegeHue: y4ebHoe nocobue / B. A. CtykaHos. - Mocksa : POPYM : UHDPA-M, 2011. - 368 ¢
:un., Tabn. - (MpodpeccunoHanoHoe obpasosaHue). - TepMruHonormyeckuid cnog.: ¢. 350-360. - on. MO. - B nep. -
Bubnunorp.: c. 361. - ISBN 978-5-8199-0352-0 (U, 'dOPYM'). - ISBN 978-5-16-003270-2 (MHDPA-M). - TekcT:
HenocpencTeeHHbIV (30 3K3.).

2. MatepuanoBeneHve 1 TEXHONOI sl KOHCTPYKLMOHHBIX MaTepuanos: yuebHuk ans By3os / [aBT. kon.: B. b. Apsamacos u
ap.] ; nog pen. B. b. Apsamacosa, A. A. YepenaxuHa. - 2-e u3sg., ctep. - Mockea : Magat. ueHTp 'Akagemns’, 2009. - 447
C. : un., Tabn. - (Beicwee npodoeccuoHansHoe obpasosaHue). - Jon. YMO. - B nep. - bubnuorp.: c. 442-443. - ISBN
978-5-7695-6499-4. - TekCT: HENOCPEOCTBEHHbIN (22 3K3.).

3. detucos I'. M. MatepranoseneHne 1 TeXHONOrNs MaTepuanos: y4ebHuk / .M. deTucos, ®.A. MapugynnvH. - Mocksa
: HAL MH®PA-M, 2019. - 397 c. - (Bbicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-006899-2. - URL :
https://znanium.com/catalog/product/1014068 (nata obpaweHusi: 11.08.2020). - TEKCT : 9NEKTPOHHBIIA.
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Mporpamma gucumnnudbl "MaTtepranosenexme”; 15.03.01 "MawwnHocTpoeHne".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.13 MatepunanoseneHve

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpunb noaroToBkM: MawwuHbl 1 TexHonorms 06paboTkn METANNOB faBNEHNEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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