Mporpamma aucumnnuHbl "MatepuanoseneHue”; 23.03.03 Skcnnyatauus TpaHCNOPTHO-TEXHONOMMYECKUX MALIMH 1 KOMMIEKCOB; AOLIEHT,
K.H. (ooueHT) MyxametasHosa [.®.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
depepanbHoe rocyiapCcTBEHHOE aBTOHOMHOE 06pa3oBaTenbHOE yUpeXaeHne Bbiclwero 06pasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”
HabepeXHOUeNHUHCKUIA MHCTUTYT (chmunman)

ABTOMOBMNBLHOE OTAENEHNE

i OF
" ﬂF‘%
2 7
X <
™ T
=T =2
- =
4 '
A ) 7
£
p %
ITIA N

YTBEpMAaD

MepsbiiA 3a E&}“T{ltenb ,ﬂhpﬁ'ﬁj‘
HUM Koy cﬁmnﬂaﬁé*n Ly

20 r.

OANNCaHO 3N1EKTPOHHO-LMGDPOBOV NMOAMMUCHIO

I'Iporpamma ANCUUNNNNHDbI
Marepuanosenenue 61.5.13

HanpasneHne noarotoeku: 23.03.03 - Skcnayartaums TpaHCNOPTHO-TEXHONOrMYECKMX MALIMH U KOMMNEKCOB
Mpodounb NoaroToBkn: ABTOMOBWNIbHbIN CepBUC

KBanngoukaums BeinyckHuka: bakanasp

dopma obyyeHusi: Ha 6ase CMO

SA3blk 0B6y4eHuWs: pycckuii

"on Hayana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

ABTop(bl): MyxametrasHosa [".P.

PeueH3eHT(bl): HOpacos C.10.

COINMACOBAHO:
3asepyowmii(ag) kagenpoii: Wadpurynnmd I. H
lMpoTokon 3acenaHns kadpegpbl No ot " 20_r.

YyebHo-MeToam4eckas komuccus Boiciuein nHxeHepHow wkonbl (ABTOMOBUNLHOE oTaeneHne) (HabepexXHoYenHUHCKIIA
WHCTUTYT (ounuan)):
Mpotokon 3acenaHns YMK No or" " 20_r.

KTPOHHB H
BEPCHTET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbiin Homep 10289364919 BEE YH H

ARl | AL O



Mporpamma aucumnnuHbl "MatepuanoseneHue”; 23.03.03 Skcnnyatauus TpaHCNOPTHO-TEXHONOMMYECKUX MALIMH 1 KOMMIEKCOB; AOLIEHT,
K.H. (ooueHT) MyxametasHosa [.®.

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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
NnK-10 CNOCOBHOCTLIO BbIOBMPaTh Matepmansl Ang NPUMEHEHNS NpK 3KCnyaTauum n

PEMOHTE TPAHCMOPTHBIX, TPAHCMNOPTHO-TEXHONOMMYECKMX MaWWH 1 060pyLoBaHNS
Pa3NNYHOro HA3HAYEHNS C YHETOM BAMSIHWS BHELWHWX (DAKTOPOB 1 TpeboBaHwmit
Oe3onacHoi, agoheKTUBHOM aKcMayaTaLum 1 CTOMMOCTM

MK-12 BnageHmeM 3aHaHMaMn HanpasieHUn Noe3HOro UCMoNb30BaHNA NPUPOLHbIX
pecypcoB, SHEPrMM U MaTepuanos Npu aKcnnyartauumn, PEMOHTE N CEPBUCHOM
00CNy>X1BaHUM TPAHCMNOPTHBIX M TPAHCMOPTHO-TEXHONOTMYECKMX MALIVH 1

000pynOBaHNS PA3NINYHOTO HA3HAYEHWS], UX arperaTtoB, CUCTEM U 9NEMEHTOB

MK-41 CMOCOBHOCTBIO MCMONb30BaTh COBPEMEHHbIE KOHCTPYKLMOHHBIE MaTepuansl B
NpakTU4eCKol AEATENBHOCTY MO TEXHUYECKOMY 0BCNYXMBAHUIO U TEKYLLEMY PEMOHTY
TPaHCNOPTHbIX Y TPAHCMOPTHO-TEXHONOMMYECKMX MALLMH 1 060pYA0BaAHUS

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:

JlonxeH 3HaTb:

COBPEMEHHbIE METANNTMYECKME U HEMETANNINYECKNE MaTepuanbl, UX COCTaBs, Makpo-, MUKPOCTPYKTYpPY, CBOWCTBA,
cnocobbl 06paboTku, NPUMEHSIEMbIX NPU 3KCMIyaTaLUum, PEMOHTE 1 CEPBUCHOM 0OCNY>XMBAHUN TPAHCMOPTHBIX U
TPaHCMOPTHO-TEXHOMOMMYECKMX MALIVH PA3NNYHOIr0 Ha3HAYEHUs, NX arperaTtoB, CUCTEM U SNEMEHTOB; PU3NYECKYHO

CYLWHOCTb SIBMIEHUIA, MPOMCXOASWMX B MaTepranax B yCnoBusiX NPOU3BOACTBA U SKCNnyaTauuy nog Bo34encTeuem
BHELWHUX (paKTOPOB (Harpesa, OXnax.aeHuns, AaBneHus);

JlonxeH ymeThb:

BblbMpaTh Matepuansl Npy aKCnayaTauuM U PEMOHTE TPAHCMOPTHBIX MAWWH U TPAHCMOPTHO-TEXHONOMMYECKUX
KOMMNEKCOB Pa3NMYHOro Ha3HaYEHNS C Yy4ETOM BAUSHNS BHEWHMX (DAaKTOPOB 1 TpeboBaHmii 6e3onacHom u
3P deKTUBHOM 3Kcnnyaraumm n CTOUMOCTU;

JonxeH Bnanetb:

cnocobHOCTbO NCMONb30BaThb KOHCTPYKUWMOHHblE MaTepunanbl, NpuMeHdeMble Npu TEXHU4YEeCKOM 060”y>KI/IBaHI/II/I n
TekylweM peMOoHTe TPAaHCMOPTHbLIX N TPAHCMOPTHO-TEXHONOINYEeCKNX MaLNH U 060py.ﬂ.OBaHVI$I;

JlonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FOTOBHOCTb:
NPUMEHSTL MNONyYeHHbIe 3HAHMS Ha NPaKTUKe.

2. MecTo AUCUMNNMHBI B CTPYKTYpe OCHOBHOWM NpocdpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

JaHHas yuebHasa aucumnnmHa BkitoyYeHa B pasnen "b1.6.13 OucumnnuHel (Mogynu)" OCHOBHOM NpodpeccnoHanbHoii
obpasosatenbHol nporpammbl 23.03.03 "Okcnnyataums TPaHCNOPTHO-TEXHONOrMYECKUX MALIWH U KOMMIEKCOB
(ABTOMOBUNBHBIV cepBuC)" 1 OTHOCUTCS K 6a30BOi (0BLEenpPoeccoHanbHoM) YacTu.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnInHbl (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUeM KONMYECTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 20 yaca(oB), B TOM 4ucCne nekuun - 6 yaca(os), npaktndeckme 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 14 yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThbl - 0 Yaca(o.).

CamocTositenbHasi pabota - 115 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 9 yaca(os).
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CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNNINHDI: 3K3aMEH B 1 cemMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucuMninHbl / MX TPYAO0EMKOCTb CamocTosiTenbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellaboparopHble
Jlekumm 3aHATUSA paboTbl
Tema 1. Knaccucpukaumsi
maTepuanoB.OCHOBbI CTPOEHUS U
1. N 1 2 0 4 20
ceoiictBa Matepuanos. OCHOBbI
TEeopun Crnasos..
Tema 2. Xeneso n ero cnnasbl.
> OcHoBbI TepMUYECKo 06paboTKN 1 1 > 0 6 40
"|NOBEPXHOCTHOrO YNPOYHEHNS
Crnasos.
Tema 3. lNpoMbIWwneHHbIE CTaNuU U
cnnasbl. LIBeTHble MeTansbl 1
8. cnnasbl. HemeTannuyeckue u 1 2 0 4 55
KOMMO3MUNOHHbIE MaTepuansl.

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. Knaccudmkaumsa matepmanoB.OCHOBbI CTPOEHUS U CBOWCTBA MaTepuanoB. OCHOBbI TEOPUN CI/IaBOB.

MaTepuanoBeneHme Kak Hayka 0 CBOWCTBax MaTepumanos 1 KX CBSI3u C COCTABOM W CTPYKTypoii. Knaccudukaums
MaTepuanos; METANINYECKNX, HEMETANNIMYECKUX, KOMMO3ULMOHHBIX. /X CBOWCTBA 1 06nacTv NPUMeHEHUs.
ATOMHO-KPUCTaNIN4YEeCKOE CTPOEHVE METANNOB. TUMbl KPUCTANNMYECKMX PELIETOK, MX NnapameTpbl. CTPOEeHME peanbHbIX
meTannos. JedekTbl KpUCTaNIM4Yeckoro cTpoeHnsl. HanpsixeHus n gechopmaumm. Ynpyras n nnactmyieckas
nedopmaumsi. MexaHnam nnactudeckon gecpopmaumu. Haknen. MexaHnam Xpyrnkoro v BS3KOro paspyLleHus.
TeopeTnyeckas 1 TEXHUYECKas MPOYHOCTb MeTanna, nyTu ee NoBbIWEHUS. BnusiHve Temnepatypbl Ha CTPYKTYpY v
CBOWCTBA AePOPMMPOBAHHOIO MeTanna. MexaHudeckue CBOMCTBA, onpeaensieMble Npy CTaTUHECKUX, AMHAMUYECKIX 1
LMKIIMYECKMX Harpy3kax. Tunbl B3aVMOLENCTBUSI KOMMOHEHTOB. TBEPAbIE PACTBOPbI. XUMUYECKME COEANHEHNSI.
MexaHunyeckne cmecu. SBTekTrKa. [narpaMmbl COCTOSIHMS OBOVHBIX crnaBoB. CBA3b MeXy CBOMCTBAMM CMNaBOB,
CTPYKTYpOWA U TUMOM AMarpaMM COCTOSHUSI.

Tema 2. XXKene3o u ero crinasbl. OCHOBbI TepMmuyeckon OﬁpﬂﬁOTKVI 1N NOBEpPXHOCTHOro ynpo4yHeHus cniaBoB.

JwnarpamMma coctosHns xeneso-ueMeHTUT. KOMNOHEHThI, hasbl, CTPYKTYpHbIE COCTaBNSOWME guarpaMmbl cTanei u
6enbix yyryHos. Vx ceoiicTea n obo3HadeHus. Ctann. Knaccmdpmkaums ctanei no XMMmn4eckomy coctaBy, CTPYKTYPE,
NPVMEHEHMIO, UX MapKnpoBka. BnvngHue yrnepona u NoCTOSHHbLIX MPUMECE Ha CBOMCTBa cTanei. YrnepoancTsie n
nernpoBaHHble cTanu. YyryHbi.

Knaccudpmkaums yyryHoB: 6enble, cepble, BbICOKONPOYHbIE, KOBKME. CBOMCTBA, HA3HAYEHNE, CTPYKTYPbI, MAPKUPOBKA,
Nnony4yeHune YyryHoB. BnusiHne npumecein 1 CKOPOCTM OXNaXAeHUs Ha CBOMCTBA YyryHa. Teopus TepMUYeckoi
06paboTku cTanei n cnnaeos. Buapl n pasHOBUAHOCTU TepMMYeckoi obpaboTku. [uarpamMmma n3oTepMmUIecKoro
npespalleHns aycteHuta. OTXur, ero HasHadeHve, Buapl. Hopmanusaums cranu. 3akanka ctanu, pexmmbl, crnocobb
3akanku. MNoHsAThe 3akannBaeMoCTy U NPoKanuBaeMocTu. TexHonorms otnycka. NoBepxHOCTHas 3akanka ctanei.
Xumuko-tepmuyeckas obpabotka ctanm. CywHOCTb U (PM3NYECKME OCHOBBI XMMUKO-TEPMMUYECKO 06paboTku.
AsoTnposaHmne ctanu. MexaHnam obpa3oBaHUs a30TUPOBAHHOMO Cosl, ero ceoiicTea. ObnacT NpUMeHeHNs
asotuposaHus. Ctann ans asotuposaHns. loHHoe asotuposaHue. LinaHnposaHume. Buapbl, TexHONorus, HasHaveHue.
HutpouemeHTaums ctann. Oudpdy3anoHHas Metannnsauns ctanem.

Tema 3. MNMpombiineHHble CcTanu 1 cnnaebl. LiBeTHble MeTannbl U cnnaBbl. HemeTannumyeckne v KOMMNO3ULMOHHbIE
martepuanbl.
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YrnepoaucThele 1 NervMpoBaHHbIE KOHCTPYKLUOHHbIE cTanu. YrnepoaucTele cTanu o6blkHOBEHHOMO KavyecTsa U1
KayecTBeHHble. ABTOMATHas ctanb. JlermpoBaHHble KOHCTPYKLUMOHHBIE CTanu, nx TepmoobpaboTka. LiemeHTyemble 1
ynyyllaemble CTanu, UX CBOMCTBA, NPUMeEHeHne. PeccopHo-npyxuHHble ctany. Ctanu ons 3ybyartbix Konec.
WapukonoAwmnHrkoBble cTanu. MI3HococTolikne 1 KOPPO3VMOHHOCTOVKUE cTanu. IHCTpyMeHTanbHble Matepuarnsl,
matepuansl ¢ 0cobbiMm cBocTBaMK. Knaccudpmkaums 1 MapknpoBKa UHCTPYMEHTalbHbIX cTanei. TpeboBaHus K
CBOWICTBaM MHCTPYMEHTaNbHbIX cTanei. Ctanu ons pexyluero MHCTpymeHTa. Ctanu onst UsMepuTenbHOro MHCTPYMEHTa.
Cranu ons nHCTpyMeHTa ropsivero 1 XonoaHOro AedopMmnpoBaHus. IaHococToikue Matepuansl, Matepuarnsl ¢
BbICOKUMY YNPYTrMMy CBOMCTBAMU, Maoi NNOTHOCTbIO, BEICOKOM YAENbHOW NMPOYHOCTbIO, YCTOMYMBELIE K BO3LECTBUIO
Temnepatypbl paboyei cpelibl. TBepAble CnnaBbl 1 PpeXywas kepamuka, CBepXTBEpAble MaTeprarnsl, Matepuansl
abpasunBHbIX UHCTPYMEHTOB. CrnaBbl HA OCHOBE Meau, antoMUHKS, TuTaHa. Cnnasbl HA OCHOBE Meaw, 1X
knaccudprkauus. AnloMMHVEBBIE CNNasbl, MX kKnaccudgoukaums. [edopmMmpyemblie antoMMHIEBbIE CNNaBbl, X CBOWCTBA,
Tepmunyeckas obpaboTtka. Hemetannmyeckue 1 KOMNO3ULMOHHbIE MaTepuansl. MonMMepHbie MaTepuranbl.
Knaccudprkauus nonMmMepHbix Matepranos. TepMonnacTiyHbIe U TEPMOPEaKTUBHbBIE MONMMEPDI, X XapakTepUcTrKu,
pa3HOBMIOHOCTY 1 CBOWCTBA, 06nactu npuMeHeHus. MnacTMaccsl, Ux coctasbl, CBOMCTBA. MnacTMacchl C MOPOLIKOBLIMM,
BOJIOKHUCTBIMU 1 INCTOBLIMY HanonHuTensmu. MoponnacTel 1 neHonnacTel. PeavHa. Buabl pe3uHOBbLIX MaTepuarnos.
MpoLecchl BynkaHN3aumm pesmHoBbix MaTepranos. CTpoeHre, CBOMCTBA 1 0bnacTu npuMeHeHust. MNonumopdHbie
mMoamdpvikauum yrnepoga v HuTpuga 6opa. Npadout n rpagoutoobpasHblin HUTpUA 6opa. CTpoeHue, cBoicTBa, obnacTu
npumeHeHnsi. KomMnosuumoHHble Matepuansl. KoMno3numoHHble MaTepvanbl, TpeboBaHus K MaTpuLaM 1 ynpoYHUTENSIM.
Twnbl ynpoYHWTENENR: AUCNepcHbIe YacTuLbl, BONIOKHA, NMCTOBbIE YNPOoYHUTENN. Baanmoneicterne mexay matpuuei n
YNPOYHUTENAMY B KOMMO3UUMOHHBIX MaTepranax. KoMnosnuroHHbIe Matepuansl C MeTanInyeckMm 1 NonnMepHbIMu
matpuuamu. Mix npeumyuiectsa u Hegoctatku. Obnactu npuMeHeHnsl. OCHOBHbIE BULbI KOMMO3ULMOHHBIX MATEPUAaNOB:
CTeKnonnacTvku, yrnennacTvku, 6oponnactuky n gpyrue. OCHOBbI Boibopa Matepuanos U YIPOYHSIIOLWMX TEXHONOMUIA B
MalMHOCTPOEHUN.

5. MepeyeHb yue6HO-MeTOOMYECKOrO obecnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaroLLLUXCS NO
AucuUnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4HYIO 1 CMPaBOYHYIO IMTEpaTypy, BbINONHSAOT 3a1aHusi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHun3auus caMocTosTenbHOM paboTbl 0ByHaoWMXCSH PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsnok opraHM3aLummn 1 ocyLecTBIeHNS 06pa3oBaTenbHON AeaTenbHOCTH No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBbHOW paboThl CTYAEHTOB BbICWMX y4eOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBefeHNs TEKYLWEro KOHTPOMS YyCNeBaeMocTu 1
NPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpeaepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTensbHOro
yupexaeHus Bolcliero obpasosaHus "KasaHckuii (MprBonXckuiA) coeiepanbHblil yHuBepcuteT".

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMmpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4St
NMpoBeAeHNs TEKYLLEW, MPOMEXYTOUHOM U NTOrOBOW atTecTauun obyyarowmnxcs henepanbHOro rocyiapCTBEHHOMO
ABTOHOMHOIo 06Pa30BaTENBHOIO YUpeXAeHUs Boiclwero obpasoaHus "KasaHckuii (MpuBonXckunii) doenepanbHbii

yHuBepcutet"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6ps 2011 r. "O6 anekTpoHHbLIX 06pasoBaTeNbHbIX pecypcax goenepanbHoro
rocynapcTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YYPEXLEHUS BbICIIEr0 NPOECCMOHaNLHOro 06pasoBaHuns

"KasaHckui (Mpusonxckuin) chegepanbHbii yHUBEpcuTeT™.

PernamenT Ne 0.1.1.67-06/66/16 ot 30 mapTta 2016 r. "PaspaboTku, perucrpauum, NoLroToBKU K UCMONb30BAHNIO B
y4ebHOM npoLecce 1 yoaneHust anekTPOHHbIX 06pa3oBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOrO 0ByyeHns
dbenepanbHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTEeNbHOIO yYpeXAeHUs Boicluero obpasoBaHus "KasaHckui
(MpwBoONXCKMIA) dhepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HaHWI obyyatowmxcst
B dheliepanbHOM rocyaapcTBEeHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boiclero obpasosaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO

06pasoaHus "KazaHckuit (MprBonxcknit) dpenepansHblli yHuBepcnuTeT™ .

6. DOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3zaHUEM 3TanoB MX popMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POPM KOHTPONS X OCBOEHUSI
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dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
Cemectp 1
TeKyLLMI KOHTPO/Ib
1 |YeTHbi onpoc MK-12 1. Knaccudprkauus matepuanos.OCHOBbI CTPOEHNS 1 CBOWCTBA
matepuanos. OCHOBbI TEOPUM CMNIABOB.
1. Knaccudpmnkauus matepuanos.OCHOBbI CTPOEHNS 1 CBOWCTBA
matepuanos. OCHOBbI TEOPMM CMIABOB.
> NabopaTtopHble AK-10 . MK-41 2. Xeneso v ero cnnaebl. OCHOBbI TepMUYeckoli 06paboTku u
paboThbl ’ NMOBEPXHOCTHOrO YNPOYHEHNS CMIaBOB.
3. MNpoMmblwneHHble cTanu 1 cnnaebl. LIBETHbIE MeTanbl 1 Cnnasbl.
HemeTtannmyeckue n KOMNO3MLMOHHbIE MaTEpPUanbl.
1. Knaccudprkauuns matepnanos.OCHOBbI CTPOEHNS 1 CBOWCTBA
matepuanos. OCHOBbl TEOPWM CMNIABOB.
3 KoHTponbHas MK-10 . MK-41 2. Xene3o n ero cnnaebl. OCHOBbI TepMUYecKol 0bpaboTkun u
paboTa ’ NMOBEPXHOCTHOIO YNPOYHEHNS CMNaBoB.
3. MNpomblwneHHble cTanu 1 cnnaebl. LiBeTHble MeTannbl 1 Cnnasbl.
HemeTtannmyeckue n KOMNO3MLMOHHbIE MaTepuansbi.
Ok3ameH MK-10, MK-12, rK-41

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

npasunbHo. NpossneHa
npesocxogHas
TeopeTmyeckas
NnoAroToBKa.
Heobxonnmble HaBbIKY
N YMEHMNS NONHOCTbIO
ocBOeHbl. PesynbTat
nabopaTopHoii paboTbi
MOSTHOCTBIO
COOTBETCTBYET €€
uensm.

B OCHOBHOM MpPaBUIIbHO.
MposiBnena xopouwas
TeopeTnyeckas
NOAroToBKa.
Heobxoanmble HaBbIKK
1 YMEHUS B OCHOBHOM
ocBOeHbl. PesynbTaTt
nabopatopHoit paboThi
B OCHOBHOM
COOTBETCTBYeET €€
Lensam.

NCMONb30BaHbI
npasunbHO. NpossneHa
yLOBNETBOpPUTENbHASA
TeopeTumyeckas
noaroToBka.
Heobxoanmble HaBbIKM
N YMEHMNS YaCTUYHO
0oCcBOeHbl. PesynbTar
nabopaTopHoit paboTbi
4acTMYHO
COOTBETCTBYET €é
uensam.

HernpaBuibHO.
MposiBneHa
HeyLOoBNeTBOPUTENbHAS
TeopeTmyeckasi
MOAroToBKa.
Heobxoanmble HaBbIKY
N YMEHUSI HE OCBOEHDI.
Pesynbtar
nabopaTtopHoii paboThl
He COOTBETCTBYeT eé
Lensm.

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns

OTNNYHO Xopoluo Y nosn. Heyn.

Cemectp 1

TeKywW i KOHTPONb

YCTHbIA onpoc (B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHO Tema He packpbiTa.
packpbITO CoAepXaHWe [TeMbl PacKpbIThI. packpbita. OtBeT cnabo [[MoHsTWiAHbIA annapart 1
Tembl. OTBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. LienoM afieksaTtHa TeMe. [[ToHATUIAHLIN annapaT  [HeynoBNeTBOPUTENLHO.
MpekpacHo ocBoeH XopoLwo ocBoeH OCBOEH 4aCTW4HO. MoHumMaHue matepuana
NOHSATWIAHBIA annapart. [NoHATWIAHBIA annapart. |[loHMMaHWe OTAENbHbIX |oparMeHTapHoe unu
MponemoHcTprpoBaH  ([TPOAEMOHCTPUPOBAH  [MONOXEHW N3 oTcyTCcTBYET. HeymeHune
BbICOKWIA YPOBEHb XOpOLWNiA YPOBEHb matepuana rno Teme. oopMynMpoBaTh CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4oBNeTBOpPUTENbHOE  [MbICiK, 06CcyXaaTtbh
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
POpPMyNnMpPOBaTh CBOU  |DOPMYNMPOBaTb CBOM  |[hOPMYNMPOBaTL CBOM  [MONIOXEHMSI.
MbiCnn, 0bcyxaaTb Mbicnn, obcyxaatb Mbicnn, 0bcyxaaTtb
LNCKYCCUOHHbIE LINCKYCCUOHHbIE JNCKYCCUOHHbIE
NONOXEHMSI. MONOXEHUS. NONOXEHMS.

NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u

pabothl MEeTOAbl MCNONb30BaHbl (METOAb! NCMONb30BaHbI [METOABI YACTUYHO METObl UCMONb30BaHbI 2

KETPOHHBH
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TekyLLU KOHTPONb
1. YcTHbIN onpoc

Tema 1

KoHTponbHble Bonpockl no teme 1
1. Knaccudprkauus matepuanos rno XxmM. COCTaBy, MUKPO-, MaKpOCTPYKTYpe.
2. Knaccndoukaumsa matepranos no TEXHONOrMY4ECKUM CBOMCTBaM. Knaccmaukaums MeTannos 1 X OCHOBHble CBOMCTBA.
YTo Takoe YyryH? ctanb? natyHb? 6poH3a? SopantoMUHUIA? CUYMUH?

3. YeM oTnnyaeTcs KpucTanimyeckoe CocTosiHMe TBEPALIX TeN OT aMOpPdOHOro?
4. Yto npenctaensiet coboii kpuctannmnyeckas pewétka?
5. Y10 BKNaabiBaloT B NOHATUE "aNieMeHTapHas Kpuctanamdeckas syenka"?
6. YTo Takoe cuctemMa CUMMETPUU, NEPUOLbI PEWETKN 1 6A3NC KPUCTANNMYECKON CTPYKTYPbI?
7. 470 Takoe KOOpAMHALIMOHHOE YMCNO, KO3(PPMLMEHT KOMMNAKTHOCTM?
8. Kak BbIrnaoat metansbl Ha aTOMapHOM ypoBHe?
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9. Kakve kpucTannmyeckne CTpykTypbl Haubonee 4acTo BCTPEYAKOTCS Y METannos?

10. YT0 Takoe nonumopcmam?

11. Kakue 30Hbl MOXHO Habntonatb Npy KpUctTannsauum Matepmanos?

12. Y710 Takoe ctatmyeckas, yaapHas u uMknmyeckas npoyHoCTb MeTannos?

13. YT0 Takoe npenen BbIHOCAMBOCTY M Kak OH onpenenserca?

14. Y70 Takoe ynpyras v nnactnyeckas necopmaummn? Yro takoe Haknen metanna?

15. YUto Takoe cnnas, TBEPObIA pacTBOP, MEXaHMYEeCKas CMECh, 9BTEKTUKA?

2. JlTabopatopHble paboTbi

Tembl 1, 2, 3

NabopatopHas pabota 1. OnpeneneHve TBEPAOCTM METAIIOB U CM/IABOB.

MoHsTME TBEPLOCTU M MUKPOTBEPLOCTM MaTepmana. Cnocobbl 1 eguHULIBI 3MepeHus TBEpLoCTY. Baanmocesiab Mexay
TBEPLOCTBIO 1 APYrMM/ MEXaHNYECKUMUN XxapakTeprucTMKammn Metannos 1 cnnaeos. MeToabl onpegenexHms T8EpLOCTM
matepuanos no bpuHennio, Poksenny n Bukkepcy. Boibop MHOEHTOpa 1 NOLaBAEMOI HA HErO Harpy3Ky B 3aBUCKMOCTU
OT TBEPLOCTY U pa3MepoB McrbiTyeMoro obpasua. OnpeneneHvne MMKPOTBEPLOCTU MATEPUASIOB.

KoHTponbHble BONPOCHI:

1. lMoHsATNE O TBEPAOCTM METANNOB U CMNNABOB.

2. MpyHUKWMbI oNpeaeneHns TBEPAOCTH HA BCEX paccMaTpuBaeMbix Npubopax no Tuny BAABNVBAHUS.

3. CywHoCTb 1 Ha3Ha4YeHue onpegeneHms TBepaocTi no metogy bprHenns.

4. ObnacTtb npuMeHeHNs MeTona PokBenna, ero CywHoOCTb 1 OTAM4Yne oT Metona Bpuxenns.

5. MeToamka namepeHusi TBepaoctu Ha npubope Pokeenna.

6. ObnacTb NpUMeHeHVsi TBepLOMepa Tuna Bukkepca, ero 0CoOBEHHOCTU U TEXHONOTUS| U3MEPEHUSI.

7. MoHsTME O MUKPOTBEPAOCTY MaTeprana; TEXHONOrMs NOAroToBkK/ 06pasLoB Ans onpefeneHns MUKPOTBEPAOCTH.
8. Obo3HaueHVe N eaMHNLBI U3MEePEHNS TBEPLOCTU.

9. [1ns kakmx MeTannos (CNnasoB) CyWeCTBYET CBA3b MEXAY NPenenoM NPOYHOCTM U TBEPOOCTbIO MeTanna (cnnaea)?
10. Kaknum MeToooM MOXHO OnpenennTb TBEePAOCTb 3aKaNeHHOoR cTanu, TonwmHon 30Mm?

NabopaTopHas paboTa 2. 3yyeHne MUKPOCTPYKTYpbl YrNepoanCTbIX 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. Knaccudomkauus ctanei no guarpamme "xeneso-yrnepog”.

3. UTo Takoe cheppwT, ayCTEHUT, NEPNNT, LEMEHTUT?

4. MNpueeonTe TBEPObIE PACTBOPbLI YINEPOANCTLIX CTanen.

5. OxapakTepusyinTe 0O3BTEKTOOHYIO, 9BTEKTOMAHYIO N 3a3BTEKTOMAHYIO CTaNu.

6. Kakas ctanb coctont ua nepnuta?

7. KakoBa koHUeHTpaums yrnepoga B nepante, uemeHtute?

8. Kakas ns yrnepoomcTbix ctanei (no MUKPOCTPYKType) camas teepaas? Noyemy?
9. OnpegnenvTte KOHUEHTpaUMIO yrnepoaa B LOIBTEKTONOHOW CTanum, ecnv niowans nepnanta coctasnset 60%.
10. KakoBa KOHLEeHTpaums yrnepoaa B 3a3BTEKTONAHON cTann?

NabopaTopHas paboTa 3. N3yuyeHne MUKPOCTPYKTYpPbl 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. B 4eM pasnuume Mexay ctanamm u YyryHammn?

2. OCOBEHHOCTU CTPYKTYPHbIX MPEBpALLEeHNA NPU KpUCTanM3auum 1 NnocnenyiowemM oxnaxaeHun 40 KOMHaTHOM
Temnepatypbl 6enbix YyryHoB.

3. 'ne npumeHstoTcs 6enble YyryHbl? Mouemy?

4. CTpoeHve 1 cBoicTBa Henbix 4yryHoB.

5. CTpoeHme 1 cBONCTBa CepblX, KOBKMX 1 BbICOKOMPOYHbIX YYryHOB, NX METANINYECKNE OCHOBBI.
6. KakoBbl He06X0AMMbIE YCNOBUS FrpadouTU3aumnm?

7. Yto Takoe rpagoutusmpytowme n otbennsatowme anemeHTobl? MNprseante npuMeps!.

8. Kak nony4atot cepblii, KOBKMIA, BLICOKOMPOYHbIA YyryHbl?

9. Kakoi wyryH nonyyaroT MOAMGPULNPOBAHNEM?

10. Knaccudgoukaumsi, MapknpoBka 1 06nacTb NPUMEHEHWS YyryHOB.

NabopaTopHas paboTa 4. N3yueHne MUKpPOCTPYKTYPbl NErMPOBaHHbIX CTanem.
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BnnsHne yrnepona n nocTosHHbIX MpUMecei Ha CBOWCTBa cTanu. Jlervpyrowme KOMNOHEHTbI B Criasax
"Xeneso-yrnepoa": knaccudpmkaums no xapakTepy nx B3anMoOencTsus C Xenesom u yrneponom. JSlernpyiowue
KOMMOHEHTbI, BBELLEHNE KOTOPbLIX PACLIMPSAET UMK OrpaHnymMBaeT 0bnacTyv CylwecTBOBaHMS aycTeHmTa u doeppuTa Ha
anarpammax cocTtosiHus "Xeneso - yrnepon - nervpyowmnin KomnoHeHT". Kapbuagoobpasytowme, HeiTpanbHbie 1
rpacpmToobpasytolre KOMMOHEHThI. BnnsHue nermpytowmx KOMNOHEHTOB Ha CBOMCTBA (DEPPUTA, ayCTEHMTA 1 HA
kapbugHyto cpasy. CTpyKTypHbIE KNacchl NErMpoBaHHbIX ctane. Knaccugrkaums n MapkupoBka NerMpoBaHHbIX CTanei.
C nomoLwbo MUKPOLWANKOB 1 MUKPOCKOMNA M3YyHatoTCs MUKPOCTPYKTYPbl PasnnyHbIX NErMpoBaHHbIX CTanen,
aHanna3npyoTCcs, 3apUCOBbIBAIOTCS.

KoHTponbHble BONpoch!:

. Kakve ctanu HasbiBaloT NermpoBaHHbIMU?

. KakoBbl ghakTopbl knaccugpmkauum nermpoBaHHbIX ctanemn?

. Kak BnusiloT nerupyowime aneMeHTbl Ha NONMMOPOHbLIE NPEBPALLEHNS B CTaNsX?

Kakue Tunbl kapbunos MoryT 06pa3oBbiBaTLCS B IEMMPOBAHHBIX CTaNsAX, MPY KaKUX YCNOBUSX?

. KakoBbl NpYHLMMbI MAPKMPOBKU NEFMPOBAHHBIX CTaNEN B MAWWHOCTPOEHUN?

. Kak Bnusil0T nervpytowime aneMeHTbl Ha YyCTOMYMBOCTb NEPEOXNaXAEHHOrO ayCTEHNTA 1 HA YTO 3TO BAMSET?
. KakoBa 3aBMCUMOCTb MapTEHCUTHOrO NPEBPALLEHNS OT CTEMNEHU NIErMPOBAHHOCTN CTanemn?

. Kak BnvsitoT nerupyiowme aneMeHThbl Ha NONOXeHNEe KPUTUYECKMX TOYEK Xeneaa 1 ctanun?

. JaTtb xapakTepucTuKy KOHCTPYKLMOHHBLIM NErMPOBaHHbIM CTaNSM 1 UX MAPKUPOBKY C MOSHOM paclumgppoBkoii: 15X,
38X, 50XPA, 50I.

10. JaTtb xapakTepucTky MHCTPYMEHTaNbHbIM IEMMPOBAHHBLIM CTaNsSIM U UX MAPKUPOBKY C MOHOM paclmdpoBkoii: XB5;
X12; 9XC.

NabopatopHas pabota 5. Vidy4eHne MUKPOCTPYKTYpbl MEAU €€ CNNaBOB.

NatyHw, nx cBoicTBa, NPUMEHEHUE, MapkMpoBka. BpoH3bl, X cocTas, CBOMCTBA, MapKu, obnacTu npumeHeHus. MayyeHne
MUKPOCTPYKTYp CMn/iaBoB HA MeOHOW OCHOBE, YyCTaHOB/IEHME CBA3M MEXIY CTPYKTYpPOW, CBOMCTBaAMU 1 AnarpaMmmon
COCTOSAHUS.

KoHTponbHble BONPOCHI:

. MoHsATUE 0 NaTyHAX, NX XapakTepuUCTUKK, NPUMEHEHME.

. XapakTtepucTtnka ogHogasHbIX naTyHew.

. MukpocTpykTypa 1 CBONCTBA ABYX(Pa3HbIX NaTyHeW.

. NNoHsATME O MHOrOKOMMOHEHTHBIX NATYHSAX, UX Knaccudukaums.

. BnusiHme nerupytouwmx sneMeHToB Ha CTPYKTYpY ¥ CBOWCTBA AedOpMUpyeMbixX naTtyHei.

. ObnacTb NpUMeEHeHNS N 0OCOBEHHOCTN MUKPOCTPYKTYPbI NUTERHBIX NaTyHEi.

. [pyHUUN MapKMPOBKM NPOCTbIX 1 COXHbIX NaTyHENA.

. MoHsiTMe 0 BpoH3ax, NX NMPUMEHEHME.

. Yto coboit npenctaBnsitoT 0AHOMA3HbIE ONIOBSHUCTBIE BPOH3bI, UX CTPYKTYpa, CBOWCTBA U NPUMEHe-Hu1e?
10. KakoBa MUKPOCTPYKTYpa U 0COBEHHOCTU 2-X (pa3HbIX ONOBAHUCTLIX BPOH3?

11. XapaktepucTrka 1 CBOMCTBA CBUHLOBMCTLIX BPOH3, NX Knaccudomkaums u 06nacts NPUMEHEHUS.
12. OcobeHHOCTM antoMUHNEBBLIX BPOH3, UX NPUMEHEHME.

13. CpaBHUTENbHAS XapakTePUCTMKA OOHO-U ABYX(DA3HbIX antOMUHNEBbLIX BPOHS.

14. MeTombl NOBbIWEHUS MEXAHNYECKUX CBOWCTB antOMUHMEBBIX BPOH3.

15. MapkupoBka 6pOoH3 B 3aBUCUMOCTN OT X TEXHONOrMYECKMX CBOWCTB.

3. KoHTponbHas pabora

Tembl 1,2, 3
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MpviMepHble BapraHThbl: 1. Belbepute yrnepooucTyto ctanb Anst U3roTOBEHUS HAMUIBHUKOB. HasHauybTe pexmm
TepMUYeCKo 06paboTKK, ONMWNTE CYLLHOCTb MPOUCXOASWMNX NPEBPALLEHWIA, CTPYKTYPY U CBOMCTBA UHCTPYMEHTA NOCne
TepMudeckoi 06paboTku. 2. NS N3roToBNEeHUsI MaLWMHHBLIX METYNKOB BbibpaHa ctanb P10K5M5. Ykaxute coctas u
onpegnenuTe rpynny ctanu, No HasHavyeHno. HasHaubTe pexum TepMuyeckoin 06paboTku, npmBennTe ero 060CHOBaHNE,
06BbACHMB BNMSIHUE NETMPOBAHNS Ha MPEBPALLEHUS, MPONCXOASAILME HA BCEX 3TANax TEPMUYECKOn 06paboTkn AaHHOM
ctanu. OnvwnTe CTPYKTYPY U CBOWMCTBA CTanu, nocne Tepmmyeckoii obpabotku. 3. Beibepute ctanb ajis U3roToBneHns
peccop. HasHaubTe pexum TepMuyeckoii 06paboTku, ONMWNTE CYIHOCTb MPOUCXOASWMNX NPEBPALLEHMNIA, MUKPOCTPYKTYPY
1 cBoicTBa peccop nocne 06paboTtku. Kaknum cnocoboM MOXHO MOBLICUTL YCTANOCTHYIO MPOYHOCTb peccop. 4. Buibepute
YrnepoaMCTyIO CTanb ANs U3rOTOBNEHMS pa3BepToK. HasHaubTe pexum TepMuyeckoi 06paboTku, ONMWNTE CYLWHOCTb
NPOUCX0OSWMX NPEBPALLEHWIA, CTPYKTYPY 1 CBOWCTBA MHCTPYMEHTA. 5. HasHaubTe pexumm TepMmnyeckon n
XUMVKO-TEPMUYECKO 06paboTku wectepHn ns ctanu 20X ¢ TBeproctbio 3ydba HRC58-62. Onuwnte MUKPOCTPYKTYPY U
CBOWCTBA MOBEPXHOCTM 1 CEPALEBUHBI 3yHa nocne TepMuyeckoin 06paboTku. 6. ONMwmNTe TEXHONOTMIO TEPMUYECKON
06paboTtku Banvka auametpom 15 mm, anuHoi 100 MM, M3roToBNEHHOro 13 ctanu 40,06ecneyrBatoLLy0 MakCUManbHYHO
N3HOCOCTOWKOCTb. 7. HasHauybTe pexuMm 3akanky 1 oTnycka wartyHa, M3rotoBneHHoro n3 ctanu 45. Npusennte rpacuk
TepMUYeckor 06paboTky U CTPYKTYpPY MNOCNE 3aKkarnku 1 nocne otnycka. OnuwunTte, Kak N3MEHSTCS CBOMCTBA CTanu Nnocne
oTnycka. 8. OnuwmnTe TEXHONOMMIO TEPMUYECKON 06paboTku 3aKaneHHOro nanbLa, M3roTOBNEHHOro 13 ctanu 35,
nmametpom 30MM, nnmHoi 90 MM, ONd NONMyYeHVs MUHUMANbHOM TBepAoCTY. 9. HasHaybTe MapKy antoMMHMEBOV BPOH3bI
ONs M3roTOBNEHNS MENKUX OTBETCTBEHHbIX AeTanen (BTynku, gonaHubl 1 T.0.). Pacwndpyite cocTas, ykaxute ee
MeXaHn4Yeckne CBOMCTBA M onuwuTe CTPYKTYPY, UCNOMb3ys AmarpaMMy COCTOSIHMS Medb-anioMuHuia. 10. Ons
W3roTOB/EHMS oeTanel asurateneii BHyTPEHHEro cropaHus BeibpaH cnnas AK8. Pacwungppyiite coctas, ykaxute cnocob
N3roToBneHnsa getanein u3 4aHHoro cnnasa v npueBeanTe XapakTepuUCTNKM MEXaHUYECKMX CBONCTB Cniasa npu
MOBbIWEHHbIX TEMnepaTypax.

9K3ameH

Bonpochbl K ak3ameny:

. Knaccmgpukaumsa mawmHoCTpouTenbHbIX Matepranos.

. YeTblpe arperaTtHbix COCTOSHNS BelwecTBa. AMOPGOHOE 1 KPUCTaNIMYECKOE COCTOSIHME TBEPAbIX TeN.

. [oHATMe KpncTannuyeckom peleTku, TUMbl PeLeTok, UX napameTpbl.

. AHn3oTpONUs CBOMCTB y KpMcTannos. NonnMopcnam MeTannos.

. Oblwas xapakTepncTuka 1 knaccmgrkaums MeTannos. 3epPHUCTOE CTPOEHUE METANOB.

. ToyeyHble, NUHelHble, MOBEPXHOCTHbIE N 06 bEMHbIE AedeKThI

. DHepreTuyeckmne NpuYMHbI Npouecca KpucTanamaaumu.

. MexaHn3m npouecca Kkpuctanamasaumm.

. CTpoeHue cnutka metanna (Tpy 30HbI KpUCTanInM3aumm CnmTka).

10. Knaccudomkaums CBONCTB 1 METOLbI MEXaHNYECKUX UCTMbITAHUIA MaTepranos.

11. OnpeneneHve TBEPAOCTMN METANOB U CMNNABOB.

12. cnbiTaHus MeTannos Ha 04HOOCHOE pacTsaxeHue. [lnarpamma pactsaxeHums.

13. MexaHun3M ynpyrom n nnacTmyeckon aegpopmaumm.

14. Haknen nnv ynpo4yHeHne MeTannos nog BAMSAHUEM NnacTUYecKkon gedopmaumm.

15. Bosspar v pekpuctannnsaums Metanfios, NOABEPrHYThIX MNacTUYecKon aedopmaumm.

16. PaspyweHune matepmanos (BA3KOE 1 Xpyrnkoe paspyweHne, X OTANYUTENbHBIE YepThl).

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

18. MNoHaTne cnnaea. Pasbl METANINHECKNX CMNABOB.

19. MNpasuno gas n npasnno OTPE3KOB.

20. MNoHATHe amarpaMmbl COCTOSIHNSA CnnaBa.

21. lNocTtpoeHne gnarpamm COCTOSHMS TEPMUYECKMM METOLOM.

22. [lnarpamma CoCTOSIHMS ONs CMaBoB C HEOrPaHWYEHHOW PacTBOPMMOCTBIO KOMMOHEH-TOB B TBEPAOM COCTOSIHUN.
23. Inarpamma COCTOSIHUS 4fid CMNaBoB, 00Pa3yoLLNX MEXaHUYECKME CMECK N3 YUCTLIX KOMMOHEHTOB.

24. [lnarpamma COCTOSIHMS ONs CMaBOB C OrPaHUYEHHOM PACTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSIHMM
(omarpamma c aBTEKTUKOM).

25. lnarpamma cocTosiHMS Ons CraBoB C OrPaHNYEHHON PacTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSIHUM
(Bnarpamma c NepuTEeKTUKON).

26. [lnarpamma cocTosiHUS Ansi CNnaBoB, 06pasyoWwmnx XMMUYECKNE COEANHEHUS.

27. Onarpamma COCTOSIHMS ONs CMNaBoB, KOMMOHEHTbLI KOTOPbLIX UCMbITHIBAIOT NONMMOPMOHbIE NPEBPALLEHMS.

28. CTpyKTypHble COCTaBASIOIWME CMIABOB Xene3a C yrnepoaoM (pepput, ayCTEHUT, LEMEHTUT, NEpNnT, nenedypur).
29. lnarpamma coCTOSIHMS CNNaBOB HA OCHOBE Xenesa.

30. ®a3oBble NpeBpaLeHns B CTansx.

31. das3oBble NpeBpaLweHns B YyryHax.

32. Obwast xapakTepucTika ctanei n 4yryHos.

33. BnmsaHwe yrnepoga v NnoCTOSIHHbIX NPUMECEN Ha CTPYKTYpPY 1 CBOMCTBA CTaneil.

34. Knaccudpmkaums n Mapknposka yrnepoaucTbix cTanei.

35. ObpaszoBaHmne rpadoUTHbBIX BKIIOYEHWUIA B YyryHax.

36. MyKpoCTpyKkTypa 1 CBOWCTBA YyryHOB, MX MapKMpoBKa.

37. Obuwas xapakTepucTka nermpoBaHHbIX CTanei.
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38. BnmsaHne pasnuyHbiX NErnpyowmnx aNeMeHTOB Ha CTPYKTYpYy 1 CBOMCTBA CTaneil.

39. Knaccugukaums 1 MapkmpoBka ferMpoBaHHbIX CTanen.

40. OcHoBHble onepauuy TepMoobpaboTkn U NX HasHaYeHue.

41. dazoBble NpeBpalleHUs Npy Harpese cTanei (obpasoBaHre aycTeHUTa n3 nepnmTa).
42. [lnarpamMmma n30TepMUYECKOro pacnaga aycteHura.

43. MapTeHcuUTHOe NpeBpalleHne aycTeHuTa.

44. lMpeBpalleHne nNpu oTNycke 3akaneHHbIX CTanemn.

45. OTXur 1 HopManusauus yrnepoamcTbix cTanen.

46. 3akanka [0O3BTEKTOUAHbIX U 3a9BTEKTOUAHBIX CTanew.

47. OTnyck 3akaneHHbIx cTanei.

48. NoBepxHOCTHas 3akanka yrnepoamcTbix cTane.

49. Xnmurko-Tepmmyeckas obpaboTka cranei.

50. NaTtyHn (knaccngoukaums, CBOMCTBa, 06nacTb NPMMEHEHMS, NONyYeHne, MapkUpoBKa).
51. BpoH3bl (knaccugprkaums, CBONCTBa, 06nacTb MPUMEHEHUS, MONyYeHNe, MapKNPOBKA).
52. AntoMUHWIA 1 cnnaBsbl HA ero OCHOBE.

53. MnacTmaccel, TEXHONOrNS N3roTOBNEHWS U3OENWIA N3 NnacTMacc.

54. Pe3nHoBble MaTepuanbl, TEXHONOMMS 3roTOBNEHUS U3NENUA U3 PE3UHDI.

55. Ctekno n kepamumka.

56. KoMnoauunoHHble MaTtepuansi.

6.4 MeToounueckne matepuanbl, onpeaensitome npouenypbl OLLeHUBaHNS 3HaHUA, YMEHUN, HaBbIKOB 1 (UNNn)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpoBaHUSA KOMMNETEeHLUN

B KdY pelicteyeT HannbHo-periTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no agucumninHe (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 - "xopouwo".

56-70 6annos - "yO0oBNETBOPUTENBLHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBAHNA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnyectBo
KOHTpONns [esATeNbHOCTU, XapaKTepn3yLUuX 3tanbl OPMUPOBAHNSA KOMMETEHLUMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

YCTHbIN onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NMPaKTUYeCKmX 3aHsATusx. Obyyarowumecs
BbICTYNaloT C AoKnanamu, COOBWEHNSAMN, AOMONHEHWSIMU, YHaCTBYIOT B 1 10
OMCKycCcUW, 0TBEYatOT Ha BOMNpPOCkl npenogasatens. OueHnBaeTcs ypoBeHb
LOMallHel NoAroTOBKM MO TeMe, CMOCOBHOCTb CUCTEMHO U IOTMYHO U3naratb
MaTtepuvan, aHanM3npoBaTtb, POPMyNMPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

Na6opatopHble B ayautopum, ocHalwéHHOM CooTBeTCTBYOWMM 060pyaoBaHMeM, obyyatolmecs
paboTbl NPOBOASIT y4eBHblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 20
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVNBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NPakTVKe, yMeH1si 1 HaBbiKu No paboTe ¢
060pyLoBaHVEM B COOTBETCTBYIOWEN NPeaMeTHO obnacTy.

KoHTponbHasa |KoHTponbHas paboTta NpoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs
pabota nonyyatoT 3aaHns onsi NPOBEPKM YCBOEHWS NPOMAeHHOro MaTtepuana. PaboTa
BbINONHAETCS B MMCbMEHHOM BULE U coaétcst npenogasatento. OueHUBaoTCs
BNafeHue MaTepuanom rno Teme paboTbl, aHANUTUYECKUE CMOCOOHOCTY, BafeHne
MeToLaMu, YMEHWS 1 HaBblKW, HEOOXOAMMbIE LSl BbINONHEHUS 3a8aHUIA.

w

20

OKk3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLIMMIUHBI. DK3aMeH 50
NPOBOAWTCS B YCTHON NN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
coaepxatcsi Bonpochl (3afaHus) no Bcem Temam kypca. Obydyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoMm, ero CUCTEMHOE
OCBOeHue, CNocoBHOCTb NPUMEHATb HYXHbl€ 3HAHUA, HABbIKN N YMEHUA NMPKU
aHanuase NPobneMHbIX CUTyaUnin 1 PeleH NPaKTUYECKNX 3aAaHniA.
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7. MNepeyeHb OCHOBHOW U [ONONHUTENBHON Y4eOHOW nuTepaTypbl, HEO6XOAUMOW Al OCBOEHUS OUCLUMIUHDI
(mopyns)

7.1 OcHoBHas nuTeparypa:

1. dununnos M.A. MatepranoBeaeHue B aBTomobunectTpoeHum: YyebHoe nocobue /M.A. dununnos, - 2-e u3g., cTep. -
M.:®PnuHTa, N3p0-8o Ypan. yH-ta, 2017. - 310 c¢. ISBN 978-5-9765-3261-8 - Pexxum gocTyna:
http://znanium.com/catalog/product/946936.

2. batbiwes A./. MatepuanoBeeHne 1 TEXHONOrMs Matepranos: y4eb. nocobuve / nog pen. A.U. batbiwesa n A.A.
CmonbkuHa. - M.: UHDPA-M, 2018. - 288 c. - (Bbiclwee obpa3soBaHue: bakanaspuar). - Pexum goctyna:
http://znanium.com/catalog/product/946206.

3. Boibop MaTepmanos 1 TEXHONMOIMA B MAWMNHOCTPOEHNI: yueb. nocobue / A.M. TokmuH, B.W. TemHbIx, N1.A.
CseyHukosa. - M. : UHPPA-M ; KpacHosipck : Cub. cpenep. yH-T, 2017. - 235 c. - (Bbicwee obpasosaHue:
Bakanaspuar). - Pexum goctyna: http://znanium.com/catalog/product/900849.

7.2. OononHutenbHaa nuteparypa:

1. Fopoxoe B. A. Matepwvansl 1 Ux TEXHONOTMK : y4ebHUK : B 2 YacTax [DneKkTpoHHbIi pecypc] / B. A. Topoxos, H.B.
Benskos, A. . CxupTtnanse; non pen. B. A. Nopoxosa. - Mocksa: HALL UHDPA-M; MuHck.: HoB. 3HaHune, 2014, - 4. 1. -
589 c.- (Bbicwee obpasosaHue). - B nep. - ISBN 978-5-16-009531-8. - Pexxum poctyna :
http://znanium.com/bookread.php?book=446097.

2. OmntpeHko B.M., Manyiinosa H.B. MatepranoBeneHue B MalMHOCTpoeHun: y4eb. nocobue / B.M. OmutpeHko, H.B.
Manyinnosa. - M. : UH®PA-M, 2018. - 432 c. + Lon. matepuanbl [OnekTpoHHbI pecypc; Pexunm goctyna
http://www.znanium.com]. - (Bbicluee obpasoBaHue: bakanaspuart). - www.dx.doi.org/10.12737/14286. - Pexum
noctyna: http://znanium.com/catalog/product/949728.

3. YepenaxuH A.A., CMonbkuH A.A. Matepuanosenerue: Y4ebHuk / A.A. YepenaxuH, A.A. CmonbkuH. - M.:KYPC, HL|
MH®PA-M, 2018. - 288 c.: 60x90 1/16. - (bakanaspuar) - Pexum goctyna: http://znanium.com/catalog/product/944309.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNNHBI (MOOYS)

MATERIALOLOGY. - www.materialology.com
Bce o matepuanax n matepmanoseneHuu - http://materiall.ru/
MatepuanoseneHue. - www.materialscience.ru

MatepranoBeaeHune n TexHonorns matepuanos: Y4ebHoe nocobue / MNog pen. A.N. batbiwes, A.A. CMonbkuH. - M.: HAL
NH®PA-M, 2013. - 288 c.: 60x90 1/16. - (Bbicwee obpasosaHue: bakanaspuar). (nepennet) ISBN 978-5-16-004821-5. -
http://znanium.com/bookread.php?book=397679

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)
Bug pa6ot MeToaounuyeckue peKkoMeHaaUum

nekumm B xo[1e NEKLMOHHBIX 3aHATUIA BECTU KOHCMEKTUPOBaHWe ydebHoro matepmana. Obpawars BHMMaHne
Ha kareropuu, opMynnMpoBKK, packpbiBatolwme cogepXxaHne Tex Unm NHbIX siBfeHnii 1 npoLeccos,
Hay4Hble BblIBOAbI W MPaKkTUyeckne pekoMeHaauunm, NonoXnTenbHbIA OnblT B OPaTOPCKOM NUCKYCCTBE.
XenatenbHo oCcTaBWTb B paboymx KOHCMEKTaxX NONs, Ha KOTOPbIX Aenatb NOMETKN 13
pekoMeHO0BaHHOW NnMTeparypbl, LOMONHAIOWME Matepman npocnywaHHoOn nekumu, a Takxe
noaYepkuBatowme ocobyo BaXXHOCTb TEX UM UHBIX TEOPETUYECKUX NONOXEHWA. 3anaBaTtb
npenopasaTento YyTO4HAOLME BOMPOCHI C LieNbio YACHEHNS TeOPEeTUYECKUX MONOXEHWIA, paspeLleHns
CMOPHbIX CUTYaLIMIA.

nabopatopHble| Mpu noarotoeke Kk nabopatopHbiM paboTam, a Takxe B NPOLECCe UX BbINOMHEHUS U OCPOPMIIEHMS
paboTbl oT4éTa cnefyet pykoBOACTBOBATbLCS METOAMYECKUMY yKa3aHWsIMK K AaHHbIM paboTam, KoTopble
nMelTCs Ha Kadpenpe matepuanos, TexHonornn n kayectsa H4M K®Y, a Takxe B OTKpbITOM JOCTyne
B ceTn VIHTepHeT (B 4acTHOCTW, No agpecy:
https://shelly.kpfu.ru/e-ksu/docs/F_643234044/Mikroskopicheskij.metod.pdf?p_random=462119).
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta 06yLIaIOUJ.I/IXC$1 VIMEeeT CBOEei Lenblto FHY6OKOG ycBOeHne martepumana
TenbHas OMCLUMNAVHBI, BOCNUTAHNE BbICOKOWA TBOp'-IGCKOI7I aKTUBHOCTU, NHNLMNATUBbI, MPUBbIYKN K MOCTOSAHHOMY
pa60Ta coBepweHCTBOBaHMO CBOUX 3HaHWUA, CcOoBepLweHCTBOBAHUIO N 3aKpernneHno HaBbiKOB

CaMOCTOSTENbHOM pa60TbI C nvlTepaTyp0|7|, YMEHUIO HanTn Hy>KHbII7I martepuman n cCamoCTosATe/IbHO ero

ncnonb3oBatb. OCHOBHbIM yCcnosmem ycnexa CaMOCTOSTENbHOM pa60TbI aBnsetcs eé

CNCTEMaTN4HOCTb 1 NIaHOMepHOE pacnpeneneHne B Te4eHne Bcero nepmnona n3y4eHus

AnCcunnnHbl.

yCTHbIA onpoc | Mpu noarotoBke K yCTHOMY ONpPOCYy Matepuan, 3aKOHCNEKTUPOBAHHBIN HA NEKLMSX, MOXHO LOMONHATb
CBEAEHVSIMW 13 NUTEPaTYPHbIX MCTOYHUKOB. 10 Kax oo 13 TeM 4Nsi CaMOCTOSITENBHOIO N3YYeHUs,
npuBeaeHHbIX B paboyeil NporpaMMe OUCLMMNUHBI, CNeayeT NpoymMTaTh PEKOMEHOOBAHHYIO
nuTepatypy v, npy HEObX0AMMOCTU, COCTABUTb KPATKUIA KOHCMEKT OCHOBHbIX MONOXEHWIA, TEPMUHOB,
CBeAeHW, TpebyloWwmx 3anoM1HaHNs 1 SBASIIOWMXCS OCHOBOMONAraowymMm B 3Toin TemMe 1 Ans
OCBOEHUS MOCNEayoWMX pa3nenos Kypca.

KOHTponbHas | Mpexnae YeM NPUCTYNUTL K BbIMONHEHWIO KOHTPOBHOW PaboThl CTYAEHT LOMXKEH 03HAKOMUTLCS C

pabota NporpamMmoii kypca, pekoMeHayeMol nuTepaTypoli u TpeboBaHMSIMI K KOHTPONLHOW paboTe,
N3N0XEHHbIMU B METOANYECKUX YKa3aHUSX, KOTOpPble MMEIOTCS Ha Kadoeape MaTepuanos, TEXHONOMMIA
1 kavectBa HYN KDY. Kaxpaas koHTponbHas paboTa conepXxmT nsTb 3aaaHuii. Mpu BeinonHeHWn
KOHTPOMbHbIX 3aaHnii HEOOXOAMMO YETKO CnefoBaTh METOANYECKMM YKa3aHUSIM U CTPOro
cobnoatb CPokM U OOpMy NPeaoCTaBNEHNS BbIMONHEHHbIX 3a4aHUIA.

3K3aMeH Mpu NoOroToBKe K 3K3aMeHy Heo6X0AMMO ONMPAaTLCS NPEXAE BCEro Ha NeKLUMN, a TakxXe Ha
WCTOYHMKW, KOTOpble pasbupanucb Ha nabopaTtopHbix paboTax B Te4eHue cemectpa. s
PacCLWMPEHNS 3HAHWI MO OMCLMUMIVIHE PEKOMEHAYETCS NCMoNb30BaTh VIHTEPHET pecypchl: NPOBOANTb
MOWUCK B Pa3nu4HbIX CUCTEMAX, CaNTOB 1 0ByYaloLWMX MPOrpamMMm, B TOM Y1CIE PEKOMEHA0BAHHbIX
npenogasaTenem. Ok3aMeH MOXET MPOBOAUTCS B (POPME YCTHOrO onpoca (MMCbMEHHO), KaXabli
6uneT cooepXuT ABa TEOPEeTMHECKMX BOMPOCa 1 NPaKTUHeCcKylo 3aaady.

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 1 yyebHbiM nnaHom no Hanpasnenuto 23.03.03
"9kcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MaLIMH U KOMMNEKCOoB" 1 NPOdUIo NoAroToBkKM ABTOMOBUbHBI CEPBUIC .
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