Mporpamma ancumnnuubl "Matepuanosenerue”; 15.03.01 "MawwnHocTpoeHne".

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

ABTOMOBMNBLHOE OTAENEHNE

1-""“ o E-"?E,g
L 4
2
<
™
-
-
h
X

A

»

OANNCaHO 3N1EKTPOHHO-LMGDPOBOV NMOAMMUCHIO

I'Iporpamma ANCUUNNNNHDbI
MatepuanoBeneHve

HanpasneHue nogrotosku: 15.03.01 - MawwvHocTpoeHme

Mpodprnb noaroToBky: MawuHbl 1 TexHonorus 06paboTkn MeTanioB NaBNEHNEM
KBanudpmkaums BoinyckHuka: 6akanasp

dopma obyyeHusi: 3a04HOE

S3bIk 0By4eHWs: pycckuli

"on Havana oby4eHusi no obpasoBatenbHOl nNporpamme: 2020

- PAEKTPOHHBIH
Bil VHUBEPCHTET

VS OFMALMOHHO AHATKTAHEC AR CHTTEMA K



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.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:
NPUMEHSATL MNONyYEHHbIe 3HAHWS NPY PeLIeHN NPOgECCNOHANbHbBIX 3a4av4.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gucuunnuHa (Moaynb) BKAoYeHa B pasgen "B1.5.13 ducumnnvHbl (Mogynum)" OCHOBHOW NPOgIEeCCUOHANTbHON
obpasoBatenbHoi nporpamMmel 15.03.01 "MawwuHocTpoeHne (MawwnHbl u TexHonorus 06paboTky MeTannoB AaBneHnem)" u
oTHocuTCSs kK 6a30Boi (061LENPOHECCMOHANBHOR) HaCcTU.

OcBanBaeTcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

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

KoHTakTHas paboTa - 20 4aca(oB), B TOM YMC/e Nekuun - 6 4aca(oB), mpakTudeckme s3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 14 yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 115 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 9 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMINHDI: 3K3aMeH B 3 CEMECTpE.

4. CopepxaHue auMcLUUNAUHBI (MOOYNS), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeAeHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)
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Buabl u yachbl
KOHTaKTHOM paboThbl,
N Pasnenbl oucumvninHbl / Cemect MX TPYDOEMKOCTb CamocTosiTeNibHas
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 1. Knaccudpukaumsi
maTepuanos.OCHOBbI CTPOEHUS U
1. ceoiictBa Matepuanos. OCHOBbI 3 2 0 6 20
Teopun Crnasos..
Tema 2. Xeneso n ero cnnasbl.
5 OcHoBbI TEPMUYECKO 06PabOTKN 1 3 5 0 8 40
MOBEPXHOCTHOMO YNPOYHEHNS
CrnaBoB.
Tema 3. [poMbiWwneHHbIE CTanu un
crnnasbl. LlBeTHbIe MeTannbl N
3. cnnasbl. HemeTannnyeckue un 3 2 0 0 95
KOMMO3ULMNOHHDbIE MaTepVIa}'IbI.

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)
Tema 1. Knaccucukaumsa matepmanos.OCHOBbI CTPOEHUSA U CBONCTBa MaTepuanoB. OCHOBbI TEOpUN CMaBOB.

MaTepuanoBeneHune Kak Hayka 0 CBOWCTBax MaTepmanos 1 KX CBSI3W C COCTABOM W CTPYKTypoii. Knaccudukaumst
MaTtepuanos; METAIUYECKUX, HEMETANNINMYECKUX, KOMMO3ULMOHHBIX. /X CBOMCTBA 1 06nacTv NpUMeHeHUs.
ATOMHO-KpUCTaNIN4YecKoe CTPOEHVE METANNOB. TUMbl KPUCTANMYECKMX PELIETOK, MX napameTpbl. CTpoeHMe peanbHbIX
meTannos. JedekTbl KpUCTanIm4eckoro cTpoeHnsl. HanpsixeHus v gecoopmaummn. Ynpyras n nnacrtuyieckas
nedopmaumsi. MexaHnam nnactudeckon gecpopmaumu. Haknen. MexaHnam Xpyrnkoro v BS3KOro paspyLleHus.
TeopeTnyeckas 1 TexHU4Yeckas NPoOYHOCTb MeTanna, nyTu ee NoBbIWeHUs. BnusiHwe Temnepatypbl Ha CTPYKTYpY u
CBOVCTBA AePOPMMPOBAHHOIO MeTanna. MexaHudeckue CBOMCTBA, onpeaensieMble Npy CTaTMHECKUX, AMHAMUYECKIX 1
LMKJIMYECKMX Harpy3kax. Tunbl B3aVMOLENCTBUS KOMMOHEHTOB. TBEpPAblE PacTBOPbl. XUMUYECKME COeANHEHNS.
MexaHunyeckne cmecu. SBTekTMKa. [narpaMmbl COCTOSIHMS OBOVHbIX crnaBoB. CBA3b MexXy CBOMCTBaMM CMNaBoB,
CTPYKTYpOWA U TUMOM AMarpaMM COCTOSHUSI.

Tema 2. XXene3o0 u ero cnnaebl. OCHOBbI TEPMUYECKON 06paboOTKM U MOBEPXHOCTHOIO YNPOYHEHUS CMIAaBOB.

LunarpamMma CoCTOSIHWS Xene30-LeMeHTUT. KOMMNOoHeHThI, gpasbl, CTPYKTYpHbIE COCTABNSIOWME AuarpamMmbl CTanei u
6enbix yyryHos. Vx ceoicTea n oboaHaveHus. Ctanu. Knaccvdprkaums ctanei no xuMmn4eckomy CoctaBy, CTRYKTYpE,
NMPUMEHEHWIO, UX MapKMpoBKa. BnnsiHue yrnepona 1 NoCTOSIHHBIX MPUMECEN Ha CBOWCTBA cTanei. YrnepoancTbie 1
NervpoBaHHble cTanu. YyryHoi.

Knaccucpmkauus yyryHos: 6enble, cepble, BbICOKOMNPOYHbIE, KOBKME. CBOWCTBA, HA3HAYEHMe, CTPYKTYPbl, MapKMPOBKa,
Mony4YeHne YyryHoB. BnusiHue npumecein 1 cKOpocTy OXnaxaeHns Ha CBOMCTBA YyryHa. Teopusi TepMUYECKOoi
06paboTku ctaneli 1 cnnasos. Buapl 1 pa3HoOBMAOHOCTM TepMUuyeckoin 0bpaboTku. Juarpamma n3oTepMUIecKoro
npeepalleHuns aycteHuta. OTXur, ero HasHadeHve, Buibl. Hopmanusaums ctanu. 3akanka ctanu, pexumbl, Cnocobbl
3akanku. MoHATWe 3akanMBaeMoCcTy 1 NPoKannMeBaemMocTu. TexHonorus otnycka. MoBepxHoCcTHAs 3akanka ctaneim.
Xummko-tepmuyeckas obpabotka ctanu. CyWwHOCTb N PU3NYECKME OCHOBbI XMMUKO-TEPMUYECKOI 06paboTKu.
A3oTnpoBaHue ctanu. MexaHnam o6pa3oBaHUs a30TUPOBAHHOMO CNOS, ero ceoiicTea. ObnacT NpYMeHeHUs
asotuposaHus. Ctann ans asotuposaHuns. loHHoe asotuposaHue. LinaHnposaHue. Buapl, TeXHONOrns, HasHa4eHue.
HutpouemeHTaums ctanu. Andpdpy3noHHas MetTannmsaums ctanei.

Tema 3. MNMpombineHHble cTanu n cnnaebl. LiIBeTHble MeTannbl 1 cnnaBbl. Hemetannnyeckne v KOMMNO3ULMOHHbIE
matepuansbl.
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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 obpasoBaHust U Hayku Poccuiickoin enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO o6pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akThbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTeNibHON
nporpaMMbl U POPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble

dran KoMneTeHUUN

TeMbl (pa3pernbl) AUCLUMNNUHDBI

Cemectp 3
TeKyLLMI KOHTPO/Ib

1. Knaccudprkauus matepnanos.OCHOBbI CTPOEHNS 1 CBOWCTBA
matepuanos. OCHOBbl TEOPUM CMNIABOB.

3. MNpomblwneHHble cTanu 1 cnnaebl. LIBeTHble MeTannbl 1 Cnnasbl.
HemeTtannmyeckue n KOMNO3MLMOHHbBIE MaTepuansbi.

1. Knaccudprikaums matepmanos.OCHOBbI CTPOEHUS 1 CBOMCTBA
> NabopatopHble AK-17 maTtepuanoB. OCHOBbI TEOPWM CMNIABOB.

paboTbl 2. Xenezo n ero cnnaebl. OCHOBbI TepMUYeCcKol 06paboTku u
MOBEPXHOCTHOIO YNPOYHEHNS CMNABOB.

1 [YcTHBIZ onpoc OK-7

AEKTPOHHBH
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. Knaccudprkauus matepuanos.OCHOBbI CTPOEHNS 1 CBOWCTBA
matepuanos. OCHOBbl TEOPUM CMNIABOB.
3 KoHTponbHas MK-17 2. Xene3o n ero cnnaebl. OCHOBbI TepMUYeckol 0bpaboTkun u

paboTa NMOBEPXHOCTHOIO YNPOYHEHNS CMNaBoB.
3. MNpoMmblwneHHble cTanu 1 cnnaebl. LIBeTHble MeTannbl 1 Cnnasbl.
HemeTtannmyeckue n KOMNO3ULMOHHBIE MaTepuansbl.

9k3ameH OK-7, MK-17

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nunyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHusA

lMponoemoHcTpupoBaH
BbICOKWIA YPOBEHb
BNafeHns MaTepmarsnom.
MposiBneHbl
NpPeBOCX0AHble
crnocobHocTn
NPUMEHSTb 3HAHUS W
YMEHUS K BbIMOIHEHNIO
KOHKPETHbIX 3a8aHuiA.

3a0aHun.
MpucyTcTteytoT
He3Ha4YnTenbHbIe
owmnobkn.
[MpooemMoHcTpMpoBaH
XOPOLWMNIA YPOBEHb
BNafeHNs MaTepunasnom.
MposiBneHbl cpenHne
CNocobHOCTU
NPUMEHSTH 3HAHNS 1
YMEHWNS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHuniA.

MpwucyTcTtBytOT
cepbéaHble oWwnbku.
MponemoHcTpupoBaH
yOBIETBOPUTENbHbIN
YpOBEHb BNaneHus
mMaTepuanom.
MposiBNeHbl HU3KKE
crnocobHocTn
NPVMEHSITb 3HAHUS 1
YMEHWS K BbINONHEHNIO
KOHKPETHbIX 3a4aHUIA.

MpoaemoHcTpupoBaH
HeyLoO0BNETBOPUTENbHBIN
YPOBEHb BnageHns
mMaTepuanom.
[MposBneHsbl
HeLOoCTaToYHbIE
CMnocobHOCTK
NMPVUMEHSATb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 334aHNNA.

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpOns

OTnnYHO XopoLuo Y nosn. Heyan.

Cemectp 3

TeKyL i KOHTPONb

YCTHbIA onpoc (B oTBeTe KayecTBeHHO |OCHOBHLIE BOMPOCHI Tema yacTnyHO Tema He packpbiTa.
pPackpbITO COAEPXaHWe [TeMbl PACKPbITHI. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OTBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. LlenoM afiekBaTtHa TeMe. [[ToHATUIAHLIN annapaT  |HeynoBNeTBOPUTENBHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTUYHO. lMoHumaHune maTepmana
NOHSATWIAHBIA annapart. |NoHATWIAHBIA annapart. |[loHMMaHWe OTAENbHbIX |oparMeHTapHOe unu
MponemoHcTprpoBaH  ([pOAEMOHCTPUPOBAH  [MONOXEHWI N3 oTcyTCTBYET. HeymeHune
BbICOKWIA YPOBEHb XOpOLWNiA YPOBEHb matepuana rno Teme. oopMynMpoBaTh CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENBLHOE  [MbICK, 06CyXaaTh
[MpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
POpPMyNMpPOBaTh CBOU  |DOPMYNMPOBaTb CBOM  |hOPMYNMPOBaTh CBOM  [MONIOXEHMSI.
Mbicnu, obcyxnatb Mbicnu, obcyxaaTb Mbicnu, obcyxnatb
JNCKYCCUOHHbIE LINCKYCCUOHHbIE JNCKYCCUOHHbIE
NONOXEHMS. MONOXEHUS. NONOXEHMS.

NabopatopHble [O6opynosaHue n O6opynosaHue n O6opynosaHue O6opynosaHwve un

pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCMOMb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEYLOBNETBOPMTENbHAA
NMoAroToBKa. NMOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B ocCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBOEHbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoi paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONTHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
uensm. Lensam. COOTBETCTBYET €€ Lensm.

uensam.
KoHTponbHas |[paBunbHO BbINONHEHBI |[paBMibHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YEM HAMONOBUHY.| 3

CrpaHnua 6 n3 17.
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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 3

TekyLwWUin KOHTPONb

1. YcTHBIA onpoc

Tembl 1, 3

KoHTponbHble BONpOCHI No Teme 1:

1. Knaccudpmkaums matepuranos rno XmM. CocTasy, MUKPO-, MaKpOCTPYKTYpe.

2. Knaccudomkauusa matepuanos no TEXHONOrMYecknM ceorcTeaM. Knaccmgoukaumst METannoB 1 UX OCHOBHblE CBONCTBA.
Yto Takoe 4yryH? ctanb? natyHb? 6poH3a? OiopantoMUHUn? CUnyMnH?

. YeM oTnnyaeTcs kpuctannnyeckoe coctosiHme TBEpAbIX TeN OT aMOpPHOro?

. YUto npencrasnsiet coboit kpuctanamyeckas pewérka?

. YTo BKNaabiBatOT B MOHATUE "aNeMeHTapHas Kpuctanimdeckas syemnka"?

. Yto Takoe cuctema CUMMETPUU, NepUoLbl PeWwETKN 1 6a3nc KpUCTaNNIMYecKon CTpyKTypbl?

. YUTo Takoe KoopAMHALMOHHOE YUCNO0, KOIPMLUNEHT KOMNAKTHOCTM?

. Kak BbIrng o8t Mmetannbl Ha aToMapHOM ypoBHE?

. Kakue kpuctannunyeckue CTpykTypbl Hanbonee 4acTo BCTPeYaloTCs y MeTannos?

10. YTo Takoe nonnuMopcpnam?

11. Kakve 30Hbl MOXHO Habnofatb Npu KpUctanavsauum Matepranos?

12. Y710 Takoe cTtatmyeckas, ygapHas u uMkanyeckas npoyHOCTb MeTannoB?

13. YT0 Takoe npenen BbIHOCAMBOCTY M Kak OH onpenenserca?

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

15. YT0 Takoe cnnas, TBEPAbIi PACTBOP, MEXaHNYECKas CMECb, 9BTEKTUKA?

© 00N Ok~ W

KoHTponbHble Bonpock! No TeMe 3 (MpoMbIWneHHbIE CTanu 1 Crnasbl)

1. Kak knaccmgouumpyroTcs yrnepoancTbie CTanuy no CTpyKType B paBHOBECHOM COCTOSIHUMN?

2. Kak Bnus0T nervpyolume anemeHTbl Ha CBOWCTBa cTanen?

3. Kak knaccudpmumpytotcs nermpoBaHHble CTanu no HasHavyeHuo?

4. Kak knaccugouumpytoTcst KOHCTPYKLMOHHBIE CTanu Mo TEXHONOMMM TepMUyeckoin 0bpaboTkin?
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5. Kak knaccmgoumumpytoTcs MHCTPYMEHTalbHbIE CTanun?

6. Kakue TpeboBaHns NpeabsaBnsSOTCA AN PEXYILEr0 MHCTPYMeHTa?

7. Kakue TpeboBaHns NpeabsBnsitoTCs K 6bICTPOPEXYLWMM CTansim?

8. Kakve TpeboBaHns NpeLbsBASIOTCA K WTAMMNOBBLIM CTANSM ANs AeHOPMUPOBAHUS METaNNa B XONOLHOM COCTOSAHUN?
9. Kakue TpeboBaHns NpenbsaBsSOTCS K WTAMMOBLIM CTANSAM ANS 0ehOPMUPOBAHMS METaNNa B ropsSHEM COCTOSAHUN?
10. Yo Takoe TBEpAblE cnnaebl?

11. MOXHO nu KMNsWyto cTanb NPUMEHSITb Ans U3Lenuii, paboTtatrowmx npu TemMnepatypax Huxe 400C.

12. Yem 06BsICHUTL X0Opollyto 0bpabaTbiBaeMOCTb pe3aHneM ctanum nermpoeaHHon S, Pb, Ca?

13. Kakyto Tepmuyeckyto 06pabotky npoxonat ctanm 40XH, 40X, 38XMIOA, 42XMDA?

14. Kakue ctanu, NpuUMeHsItoT 45is paboTbl B OKUCIUTENbHBIX U APYTUX arpecCuBHbIX cpefax?

15. HazoBuTe Mapky cTanei ons nNpyXuH, peccop 1 NOAWUNHMKOB? Kaknm Buaam TepMmyeckoin 06paboTkm OHK
nogseprawTca?

16. Kakne oOCTOMHCTBA M HELOCTATKMN MMEIOT YrNepoancTbie CTany ANs pexyLwero MHCTpyMeHTa?

17. Kakue TpeboBaHuns NpebsBnsSOTCS K CTaNnsM 4Ns USMEPUTENbHOMO UHCTPYMEHTA M YKaXMWTe NyTU [OCTUXEHMS
CTabunbHOCTY CTPYKTYPbI 1 CBOWCTB MPKU 3KCnayaTaumum?

KoHTponbHble Bonpockl no teme 3 (LiBeTHble MeTannbl 1 cnnasbl)

1. BnusHne npumeceri Ha CBOWCTBA YACTON Meaw.

2. Kak knaccudpmumpytotcs MegHble cnnaebl?

3. Kakme cnnasbl OTHOCHATCS K naTyHam? VIx MapknpoBska 1 COCTas.

4. HazoBuTe CTPYKTypy, COCTaB, CBOWCTBA 1 06NacTb NPUMEHEHNS CBUHLIOBUCTON, Bepunnuesom, KaaMUeBOH,
anNOMUHNEBOI BPOHS.

5. MpuBennTe NpuMepbl MEOHO-HUKENEBLIX CNNABOB. VX cocTaB 1 06nacTb MPUMEHEHUS.

6. Kak knaccucpmumpytotcs antoMmH1eEBbIe Crnasbl?

7. HazoBwuTe nuTeitHble antoMUHUEBbIE crinasbl. [NprBeanTe NpUMepbl X Mapku, coctas, 06paboTky, CBOWCTBA.

8. Kakve antoMmnHmeBble crnnasbl OTHOCATCS K AeOPMUPYEMbIM?

9. Kakue cnnaebl yNpOYHSAOTCS NyTeM TepMUYeckoin 06paboTkn?

10. B yem cywHocTb ctapeHns? CpaBHUTE pesynbTaTbl ECTECTBEHHOMO M UCKYCCTBEHHOMO CTApPEHUs oypantoMuHa.
11. Ha30BWTE XapONpPOYHbLIE aNOMUHMEBBIE CMNaBbl. YKaxXute npenenoHble paboune TeMnepatypbl, UX NCMONb30BaHNE.
12. Ha3oBnTe OCHOBHbIE CBOMCTBA TUTAHA.

13. Kakne xummnyeckne anemMeHTbl BXOOST B COCTaB TUTAHOBbLIX CNnaBoB? Kak OHW BAUSIOT HA CBOWCTBA CnnaBoB?

14. ' ne NpyMeHs0TCS TUTaHoBble crnnasbl? KakmM Buoam tTepmmnyeckoin 06pabotku nogsepraroT TUTAHOBbLIE CNNaBbl?

KoHTponbHble Bornpock no Teme 3 (HemeTtannmyeckrne n KOMNO3ULMOHHbIE MaTepuanbl)

1. HasoBuTe cocTas u cBOMCTBA NnacTmacc. Kak knaccugpmumpytotcs nnactMacchl Mo CBA3YOWEMY U HANOMHUTENO?
2. Kakve TepMonnactmku SBASIOTCS TEPMOCTOMKMMM, KaKOBbl UX Pa3HOBUOHOCTW M CBOMCTBA?

3. OnuwwrTe CBOMCTBA OPraHNYECKmNX CTEKON 1 CNOCODbI MOBLIWEHUS NX Ka4ecTBa?

4. Kak knaccmguumpyroTcs KOMNO3ULUMOHHbIE MaTepuanbl C HEMETaNIMYECKON MaTpuuel no Buay ynpoyHuTens u
mMaTpuubl?

5. B yeM npeunmyLiecTsa opraHoBONOKHWUTOB, UX CBOWCTBA U MPUMEHEHNE?

6. Kakvne matepwmanbl aBAAOTCS MATPUYHBIMU B KOMAO3ULMOHHBIX MaTepuanax?

7. Kak knaccudpmumpytotcs KOMNo3uTbl B 3aBUCUMOCTY OT BMAA apMUPYIOWEro anemeHTa?

8. Yto npeactaBnsioT cobolt AnucnepcHO-ynpoYHeHHble KoMno3nTel? MpusennTe npuMeps.

9. B 4eM 3akntoyaeTcst 0COBEHHOCTb BONIOKHWUCTON KOMMO3MLMOHHOM CTPYKTYPbI?

10. KaknMun 0CHOBHbIMU NapamMeTpamu ONpeaensoTca MexaHnyeckme CBoMCTBa KoMnosmTa?

11. Kak nony4aroT CMHTETUYECKUIA anMas 1 Kybudeckuii HuTpua 6opa?

12. KakoBo ux cTpoeHue n cBoncTea?

13. MNpuseanTte npuMepbl UCMONb30BaHNS AAHHBIX MATEpPMasnos.

14. ['oe npyMeEHAOTCA KOMMO3ULMOHHbIE MaTepuarbl C METAIMYECKUMU 1 NOAMMEPHBIMW MaTpuuaMn?

15. Kak MeHsieTCcsa CTpyKTypa MakpoMONeKyn TePMOPEAKTMBHbBIX MOMMEPOB B NPOLIECCE U3rOTOBNEHNS N30ennii?
16. B yem npemmyliecTBa nnacTMacc No CPaBHEHWIO C METANINIMYECKMMM MaTepuanamm?

17. B 4em cywWwHOCTb Npouecca BynkaHM3aumm; Kak M3MEHSI0TCS CBOMCTBA PE3MHbI MOCNe BynKaHu3aumm?

18. Kak n3meHs0TCa CBOMCTBA pe3nHbl NO4 AeNCTBMEM TeMMepatypsbl, Bakyyma, paguaumm n o3oHa?

19. Kakune 3HaeTe TeNNOCTONKME KNewn, KakoBbl UX COCTaBbl 1 CBOMCTBA?

20. OnuwnTe HeopraHN4eckoe TEXHNYECKOe CTEKN0, HA30BUTE ero COCTas, Pa3HOBMAHOCTW, CBOMNCTBA U NMPUMEHEHUE.
21. Kakumun cnocobamm noBbIWarT Ka4ecTBo cTekna?

22. Y10 Takoe cutanibl, ykaxmnTte cnocobbl MX NOy4YeHUsl, pa3HOBMAOHOCTW, CBOMCTBA M MPUMEHEHUE?

23. Yto npencrasnsieT coboii TexHUYeckas kepammka, ee pasHoBUAHOCTA?

24. Ha3osute Kepammyeckne matepuanbsl Ha OCHOBE YNCTbIX OKCUAOB. [lainTe cpaBHUTENbHYIO OLLEHKY CBOWCTB.
2. JlabopatopHble paboTbi

Tembl 1, 2
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BbinonHeHue nabopaTtopHbix paboT npenycMaTprBaeT NocTaHOBKY 9KCNEPUMEHTA, MPOBEAEHME OMbITOB MO KOHKPETHOM
TemMe Matepuana, B npouecce KoOTopblX MOXHO Ha6J'IIO,EI,aTb, CpaBHMBaTb, aHanM3npoBaTb, Aenatb BbiBOAbl MO pelweHno
MOCTaBNEHHOro BOMpoca.

Kaxnaﬂ na60paTopHaﬂ pa60Ta BbINOHAETCA, B OCHOBHOM, B CﬂG,D,leI.LI,GVI TEXHONMOrM4Yeckom nocnenoBaTenbHOCTU:

- NpenoaaeaTenem nanaraeTcs TeopeTmyeckasi 4acTb U3y4aeMoin TeMbI C MOCTAHOBKOW 3a4a4v 9KCMNeprMeHTa;

- CTYOeHTbl 3HaKOMATCA C conoepXaHneMm MmetToaon4eckoro I'IOCO6I/IF|, M3y4yaloT naHHble Ongd nposegeHuns I'IpaKTI/I‘-IeCKOIZ
4acTu, NOPSALOK BbINONHEHNS paboTbl, NepeyeHb 060pYyLOBaHMS;

- BbIMONTHAKOT 3KCMNEepUMEHT, ONbIT NO4 PYyKOBOACTBOM Mnpenonasarens nnn y'-|e6Horo Mactepa,

- 3anncbiBarkoT pe3ynbTaTbl SKCNEPUMEHTA, O(*)OpMJ'ISHOT nx B BnOe Ta6J'IVILI,, NPOTOKONOB, Fpaq.)I/IKOB, CXeM, PUCyHKOB
MUKPOCTPYKTYpP U T.4.

- NO4 PyKOBOACTBOM Mpenogasarens aHannanpyoT NonyYyeHHbIe pesynbTaThl, AenatoT BbiBOOb;

-CaMOCTOSATENBHO OGOPMIISIOT OTHET (popMaT A4) B COOTBETCTBMU C TPEBOBAHUSIMU, YKA3aHHBIMU B METOOUYECKOM
nocobun Kk gaHHoi paboTe.

-Kaxabl CTyOoeHT nHameunayanbHoO 3awumuaet CBOW OTYeT (OTBe'—IaeT Ha BOMpOChI npenonaBaTens no naHHON TeMe).
Mpu npoBeneHun nabopaTopHbix paboT cTporo cobnoaatoTcs npasuia TeXHUKN 6e30MacHOCTM, MHCTPYKLMIO MO KOTOPbIM
I'ngI'IO}J.aBaTeHb m3naraet nepen BbiNnoNHEHNEM pa6OTbI, o6pau4a;| BHMMaHMe Ha KOHKPETHbIe 0CODEHHOCTN Mo Kaxaomn
pab6orTe.

NabopatopHas pabota - OnpenenexHne TBEPOOCTM METaNOB U CMIABOB

Llens paboTbl: 03HAKOMUTLCS C NpubopamMm N3MepeHns TBEPLOCT U METOAUKON eé onpeneneHns Ha npubopax
BpuHenns, Poksenna, Bukkepca u NMMT-3. MNprobpectn HaBbIKM U3MEPEHUS TBEPAOCTU CMNABOB HA YKa3aHHbIX
npubopax. MoHsATHe TBEPLOCTM U MUKPOTBEPLOCTM MaTepuana. Cnocobbl 1 eanHULLLI M3MEPEHUS TBEPLOCTU.
B3ammocBasb Mexay TBEPOOCTLIO U APYIMMN MEXaHUYECKMMM XapakTepmncTMkamMm MeTannos 1 cnnasos. MeTtoabl
onpeneneHus TBEPAOCTU MaTepuanos no bpuHennto, Poksenny n Bukkepcy. Boibop nHaeHTopa 1 nofgaBaemMoit Ha Hero
Harpysku B 3aBMCMMOCTU OT TBEPLOCTM 1 Pa3MepPOB UCMbITyeMoro obpasua. OnpeneneHne MUKPOTBEPLOCTU
mMaTepuanos.

KoHTponbHble BONPOCHI:

1. lMoHsATME O TBEPAOCTM METANNOB U CMNNABOB.

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

3. CywHOCTb 1 Ha3HayYeHWe onpeaeneHms TBepaocTi no metony bprHenns.

4. ObnacTb NnpuMeHeHNs meTona PokBenna, ero CywHoCcTb U OTAnYMe oT Metona bpuHenns.

5. MeTonvka nsmepeHusi TBEpLOCTU Ha nNpubope Pokeenna.

6. ObnacTtb NpMMeHeHWs TBepaoMepa Tnna Bukkepca, ero 0CO6eHHOCTU 1 TEXHONOT S U3MEPEHMSI.

7. MoHsITME 0 MUKPOTBEPAOCTY MaTeprana; TeXHONOors NoAroToBKM 06pasLoB Ans onpeneneHns MUKPOTBEPLOCTH.
8. O603HaYeHUEe 1 eOMHULBI U3MEPEHNS TBEPLOCTH.

9. lnsa kakux MeTannos (CrNnasoB) CyLWeECTBYeT CBA3b MeXAy Npenenom NpoYHOCT 1 TBEPAOCTbIO MeTanna (cnnasa)?
10. YT0 Takoe cTartmyeckas, yaapHas u uMkanyeckas npoYyHOCTb MeTannoB?

NabopatopHas paboTta - Mukpockonnyeckunii MeToa UccnenoBaHMs MeTanioB 1 CNiaBoB.

Llenbto nabopatopHoiit paboThl sBAsieTCs NprobpeTeHne HaBbIKOB aHaIM3a MUKPOCTPYKTYPbl METANINYECKUX
matepuanos. B xone paboTbl ocBavBaeTCS TEXHONOIMS M3rOTOBAEHNS MAKPOLWANGIA, U3Y4atoTCs YCTPONCTBO, NPUHLMN
paboThbl U OCHOBHbIE XapaKTEPUCTUKN MeTanIorpagouyeckoro MMKpockona.

KOHTpOnbHbIE BOMPOCH!:

1. Yto npencraensiet coboii Mukpownug?

2. KakoBbl 3Tanbl noAroToBKM MyKpownmda Ans MCCnenoBaHns MUKPOCTPYKTYpPbI?

3. MoueMy npun 0bbI4HOM TpaBNEHUM WAKGa B MUKPOCKONe BUANM YepHo-Benoe nsobpaxeHmne?

4. Ha3oBnTe OCHOBHbIE XapakTepmucTkn MeTannorpafmuyeckoro MMKpockona.

5. Uto Takoe paspelatlas cnocobHOCTb MeTannorpagouyeckoro Mmkpockona?

6. OT yero 3aBuCUT paspeliarolias cnocobHOCTb METANNOrpacpUIeCcKoro Mnkpockona?

7. KakoBo yBennyeHne metannorpagmyeckoro MMKpOCKONa n YeM OH yBennynBaeT?

8. KakoB npuHumn paboTbl METANNOrpadouyeckoro Mmkpockona?

9. Yem TpaBuUTCA NOBEPXHOCTb WANGOB?

10. KakoBa paspeluatollas cnocobHOCTb MeTannorpagouyeckoro Mmkpockona?

NabopartopHas paboTta - Vi3ydeHne MUKPOCTPYKTYPbI YTNEPOAUCTbIX CTaNnel B pPaBHOBECHOM COCTOSIHUW.

®dasbl M CTPYKTYPHbIE COCTaBASIOWME XEeNe30yrnepoaucTbiX CrnaBoB: OeppuT, ayCTEHNT, LEMEHTUT, NEPunT.
Lunarpammbl COCTOSHNSA "XeNe30-LUeMeHTUT" 1 "xeneso-rpadput”. [10aBTeKTOMAHbIE, 9BTEKTOUAHbIE U 3a9BTEKTOUAHbIE
cranu.

KoHTponbHble BONPOCHI:

1. Y10 Takoe yrnepoamncrtas cranb?

2. Yto Takoe nepnut, peppuT, ayCTEHUT, LEMEHTUT?
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3. Kak knaccudpmumpytotcsa yrnepogucTble ctanm no MUKPOCTPYKType?

4. N3 kaknx goas v CTPYKTYPHbIX COCTaBASOWMX NPV KOMHATHON TeMnepaType COCTOUT LO3BTEKTONAHAS CTanb?
5. N3 kaknx dpas n CTPYKTYPHbIX COCTABASAIOWMX NPW KOMHATHOWM TeMnepatype COCTOUT SBTEKTONAHAS CTanb?

6. N3 kakmx dpas n CTPYKTYpHbIX COCTaBASIOWMX MPU KOMHATHOWR TeMnepaTtype COCTOUT 3a9BTeKTOMAHAas cTanb?
7. KakoBa metoauka onpegeneHms cogepXxaHus yrnepona no MUKPOCTPYKType B 4OIBTEKTOMAHbIX CTanax?

8. KakoBa KoHLeHTpaums yrnepona B 9BTEKTOUMAHON cTann?

9. HazosunTe camyto MArkyto pasy yrnepoancron cranm?

10. KakoBa KOHLEeHTpaums yrnepoaa B OSBTEKTOUMAHON CTanu, eCnu KoHUeHTpaumus nepamta - 80%?

NabopatopHas paboTa - VayyeHne MUKPOCTPYKTYpPbI YyryHOB.

Benble 1 rpadpuTHble YyryHbl. DakTopbl, BAMSIOWME HA NPOLECC rpadouTn3aumm 4yryHoB. PopMbl FpacoUTHBIX BKIKOYEHWI
B YyryHax. [loaBTeKTUYECKME, IBTEKTUYECKME U 3a3BTEKTUYECKME HyTyHbl. Cepble, KOBKME U BbICOKOMPOUHBIE YyryHbI,
cnocobbl MX NONyYeHWs U CBOCTBA.

KoHTponbHble BONpOCHI

1. Yto Takoe 4yryH?

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

3.470 Takoe rpauTHbIA YyryH?

4. Y1o Takoe 6enblit YyryH?

5. Kak knaccudgouumpytoT no cTpykType 6enbie YyryHbl?

6. Yto Takoe nenebyput?

7. Yem otninyaeTcs cTpoeHne nenebyprta npy KOMHATHOM Temnepatype u npu Temnepartype 750 oC?
8. Kakue nervpyolme anemeHTbl CnocobCcTBYOT rpadomTmaaummn?

9. Kakne nerunpytowme aneMeHTbl NpensaTCTBYIOT rpacoutmaaumm?

10. B 4em oTnmumne 6enoro 4yryHa ot ceporo vyryHa?

11. CpaBHWTE MO CTPYKTYPE N MEXAHNYECKUM CBOWCTBAM CEPBbI, KOBKUIA N BbICOKOMPOYHbBIA YYTryHbI.
12. Kak BnusieT goopma rpadgouta Ha CBOMCTBA YyryHa?

13. Kak mapkumpyetcs rpagouTHbIE YyryHbl?

14. Kak nonyyatot koBkui 4yryH? CTpoeHne, CBOMCTBa U Ha3Ha4YeHne KOBKOro YyryHa. Kak nonyy4atoT BbICOKOMPOYHbIN
4yryH? CTpoeHune, CBONCTBA N Ha3HAYeHNe BbICOKOMPOYHOrO YyryHa.

3. KoHTponbHas pabora

Tembl 1, 2, 3

TpeboBaHUs K 0OCOOPMIEHUIO KOHTPONBHO PaboThl

KoHTponbHas pabota ohopMnsieTcst B COOTBETCTBUM CO TPpeOOBaHMSMU Ha Bymare coopmata A4. JTMCTbl TEKCTOBOW 4aCTK
pamkamu He 06BoasTcs. TekcT HabupaeTcs wpudptom Times New Roman, 14 B penaktope - Word. MHTepsan 1,5. TekcTt
OONMXeH uMeTb nong: nesoe - 20 MM;NpaBoe - 5MM;BepxHee -15 MM;HUXHee -15 MM.HyMepaLuma cTpaHuL, KOHTPObHOM
paboTbl fonxHa 6bITb CKBO3HOM. [epBolt CTpaHMUen SBRSeTCS TUTYNbHBIA nncT. HoMep cTpaHuLbl NpocTaBnsieTcs
apabckmy ungopamm B paBoM BepxHeM yriy 6e3 3HakoB NpenuHaHms. Ha nepBoii 1 BTOPOM cTpaHuLax HOMep He
npocTaBnseTcsa. TEKCT KOHTPObHOM paboThbl MO MEPE OTBETOB HA MOCTABNEHHbIE BONPOCHI AENST HA pa3aensl,
noapasfensl, NyHKTbl. Pasnensl, nogpasnensl, MyHKTbl HYMEPYOT apabckumm uudppamu. 1ns noSCHEHUS M3naraemoro
0TBETa Ha NOCTaBNEHHbIA BONPOC LOMKHO ObITb OCTATOYHOE KONMMYECTBO UNNKOCTpauuii. Bce unnioctpaumm nMeHytotcs
pUCYHKaMun 1 HyMepytoTcs apabckumm ungopamm B npenenax pasnena.KoHTponsHas paboTta B ykasaHHOM
nocnenoBaTenbHOCTN OOMXHA BKNOYaTb Crelylowme SNeMeHTbl: TUTYNbHbIA INCT; coaepXaHne; OCHOBHas 4acTb; CAUCOK
MCMNONb30BaHHbIX MCTOYHUKOB.CTYIEHT BbIMONHAET TOT BAPUAHT KOHTPONBbHON paboTbl, HOMEP KOTOPOrO COOTBETCTBYET
€ro Homepy B cnvcke rpynmnbl.lMpuctynas K BeINONHEHNIO PaboTbl, CTYAEHT OOMKEH 03HAKOMUTBLCS C Matepuanamu
nuTepaTtypbl B COOTBETCTBUN C BOMPOCOM KOHTPOJbHOM paboTbl. OTBETLI LONXHbI ObITb KOHKPETHBIMU MO COAEPXAHUIO,
KpaTkumu no goopme. lNepen kaxabiM OTBETOM MPUBECTU NOMHBIA TEKCT BONpoca 3aaaHus.
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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
06paboTku Banuka gnametpom 15 mm, onvHoi 100 MM, 3roToBREHHOro 13 ctany 40,06ecneyrBatoLLy0 MakCUManbHYo
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
NoBbIWEHHbIX Temnepatypax. 11. Pacwmdpyrite MapoyHbIi cocTae LBeTHbIx cnnasosAMr0,5; AN31; [18; AJ119; J175;
NU14K3C3; bpKH1-3; BpO3L7C5H; BH.YkaxunTte obnactv npuMeHeHUst ykazaHHbix Mapok. 12. Pacwungppyite
MapOYHbI COCTaB cTanen n knaccnpnumpyinTe nx no HasHadveHnto: Ct5kn; 30; A11; 25XIM; WX15CT; Y7; X12BM;
P10d5K5; 35/1. OnuwnTe BNnsHNe 0o6ABOK XpOMa Ha CBOWCTBA cTanuv. Pacwmdpyiite Mapku YyryHOB 1 yKaxXnTe BuL,
rpacputa: CH15; BY433; K455-6. Ykaxunte nx npumeHeHune. 13. Pacwmndpyinte Mapo4HbIil cocTas UBeTHbIX cnnasos AMr2;
AKS8; B95; All1; J163; NL35A3X; bpOC®d8-2-0,3;6pA9XK4H4MU1; B16. Ykaxute obnactv NpMMeHeHUsl yKasaHHbIX
mMapok. Kakue n3 HMx MoryT 6biTb NCMONb30BaHbl B KAYECTBE aHTUPPVIKLIMOHHBIX MaTepuanos? 14. Pacwundpyiite
MapOYHbIA COCTaB CTanen n knaccndnumpyinTe nx no Ha-aHaveHuo: BCt4nc; 11kn; A22; 15XT; WX15; Y12A; 9OXB®;
P18®d2; 40/1. YkaxuTe ux npumeHeHve.Pacwumdpyite mapkm 4yryHoB 1 ykaxute sug rpadgpmrta: CH15; BU60;
KY35-3.YkaxuTe ux npumeHenue. 15. Pacwumdopyite Mapo4Hblii COCTaB cTanei n knaccuuumpyte nx no HasHa4yeHuto:
C10; ctanb 15; AC40; 51X®PA; WX6; Y12; XBCI'; PBAMS; 20J1. Ykaxute nx npumeHeHmne.Pacwmndpyite mapkm YyryHoB n
ykaxwute sug rpadputa: CH10; BY50; KY455-7.Ykaxute nx npumeHeHmne. 16. PacwundpyinTe MapoyHbIii COCTaB LBETHbBIX
crnnasos AMu1,3; AB; 11; AJ113; J180; J1IA67-2,5; BpAC5-6; BpC20K4; B83.Ykaxute nx npumerHeHne.Onvwmnte npupogy
YNPOYHEHWS NpuU cTapeHumn giopaniomiHa. 17. PacwudpyiTe MapoyHbIi COCTaB cTanew n Knaccuuunpyinte nx no
Ha3HaveHuto: C12; 35; ALI30; 18X2H4BA; WWX20CT; Y13; 9X5B®d; P9K10; 25 CJ1. Onuwmnte Nnpouecc nony4eHns KOBKOro
yyryHa. Kakue 13 atnx ctaneii 0THOCSATCA K HU3KONErnpoBaHHbiM? Paclundopyinte Mapkm 4yryHOB U yKaxnte Bug
rpacpmta: CH20; B4100; KY85-8. YkaxuTe ux npumeHeHve. 18. Pacwmdpyiite MapoYHbIi COCTaB LBETHbIX CMIaBoB
AMr4,5; A035; 020; A4; N92; NKC65-1,5-3; BpAXHMuL9-4-4-1; BpO7L3K2; 588.Ykaxute nx npumeHeHme.Onuwunte
BNUSIHWE ON0BA Ha cBoMcTBa BpoH3. 19. PaciumdpyiiTe MapoyHblil COCTaB CTane 1 Knaccuguumpynte ux no
HasHaveHuto: Ct3cn; 5nc; A40; 12XIP; WX15-W0; Y12; B2d; P6M3; 20XMJ1. B kaknx n3 atux ctanein manoe
conepxanuve yrnepoga? Kakne oTHOCATCS K HU3KONEermpoBaHHbiM? Paclmdpyiite Mapkiu H4yryHOB 1 YKaxuTe BuL
rpacputa: CH45; BY455; K447-10.YkaxuTe ux npumeHenne. 19.Pacwumndpyinte Mapo4HbIii COCTaB LBETHbIX CM1aBOB
AMuC; B94; 116; AI19; 1196; J1C63-3; BpC60H2.5; BpAMu10-2; B83C.Ykaxute nx npumeHeHne.Kakas n3 ykasaHHbix
natyHen nmeet HaseaHue -Tomnak? OnuwnTe BINSHWE UMHKA Ha CBOMCTBa natyHei. 20. PacwndpyinTe MapoyHbIi
COCTaB cTanen u knaccuuumpyite nx no HasHaveHuto: Ctsnc; 60; A15X; 40XH2MA; WX10; Y9A; 5XHBC; P18d2K5;
45]1. PacwudppyiTe Mapku 4yryHoB n ykaxuTe sug rpacomra: CH15; BH445; K435-10.YkaxuTe nx npumeHeHne. 21.
BbluepTute guarpammy COCTOSIHUS Xene3o-kapbua Xenesa, ykaxuTe CTPYKTYPHbIE COCTaBMSAOWME BO BCex 0bnacTsx
Jnarpammbl, ONMWNTE NPeBpalleHns 1 NOCTPOWTE KPUBYIO OXNaXAEHUs (C MpUMeHeHneM npasuna gas) 4ns cnnasa,
conepxautero 0,4 % C. KakoBa CTpykTypa aToro cnsiasa npv KOMHaTHOW TEMNepaTtype 1 Kak aToT CrnaB HasblBaeTcs. 22.
BblyepTnte onarpammy n3oMeTpryeckoro npeBpalleHns aycteHnTa ans ctanm Y8, HaHecuTe Ha Hee KpUBYIO pexuma
nsoTepMuyeckoi 06paboTku, obecnednBatollein nonydeHne teepnoctn 45...50 HRC. YkaxuTe, Kak 3T0T pexum
Ha3blBaETCH, ONUWNTE CYLWHOCTb NPEBPALLEHNS, N KaKas CTPYKTypa nony4aetcs B 4aHHOM crnydyae. 23. HasHaybTe
Temneparypy 3akanku, OXnaxaaoLyto cpemy 1 Temnepartypy oTnycka npyXxuH nd ctanm 70. Onuwurte CywHocTb
MPOVICXOOSLMX NMPEBPALLEHNA, MUKPOCTPYKTYPY U CBOWCTBA CTanu Nocne TepMmnyeckoi obpaboTtku. 24. BelueptuTte
marpammy COCTOSIHUS Xene3o-kapbua Xxenesa, ykaxuTte CTPyKTYpHbIE COCTABSIOLME BO BCEX 0BNACTaX auarpammel,
onuwmnTe NPEeBpPaLLEHNS 1 NOCTPONTE KPMBYIO OXNaxaeHus (C npMMeHeHneM npasuna ¢as) 4ns cnnasa, Coaepxallero
1,1 % C. KakoBa cTpykTypa 3TOro cnnasa npv KOMHaTHOM TeMMNepaType 1 Kak 3TOT cnnas Ha3biBaeTcs. 25. Bolueptute
Jrnarpammy n3oMeTpmryeckoro npespalleHus aycteHnta ans ctanu ¥8. Hanecute Ha Hee KpuBYIO pexnma
n3oTepMuyeckoin 06paboTku, obecnednBatolein nonydeHne teepnocty 200 HB. Ykaxute, Kak 3TOT peXnM Ha3blBaeTCs U
Kakas CTpykTypa nony4yaeTtcs B 4aHHOM cry4ae.

Ok3ameH

Bonpochbl k ak3ameHy:

1. Knaccudprkaumns MawmHOCTPOUTENbHbBIX MaTtepmanos.

2. YeTbipe arperartHbix COCTOSHUS BewecTBa. AMOPCOHOE U KPUCTaNNMYEeCKoe COCTOSHNE TBEPAbIX TEN.

3. MNoHATME KpMCTanIMYecKol peleTkn, TUMbl PELLETOK, UX NapameTpbl.

4. AHn30oTponuMsa CBOWCTB Yy KpucTannos. lNMonmmopdnsm Metannos.

5. Obwas xapaktepuctuka 1 knaccudukaums Metanios. 3epHUCTOE CTPOEHUE METANIIOB.
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6. ToueuHble, NMHENHbIE, MOBEPXHOCTHBIE Y 06 BEMHbIE OEREKTHI
7. DHepreTMyeckmne NpUYUHLI MpoLecca Kpuctanamaauum.

8.

9.

10
11
12
13
14
15
16
17
18
19

20.

21
22
23
24

MexaHn3m npouecca Kpuctannmsaumm.

CtpoeHne cnuTtka MeTanna (Tpu 30Hbl KpUCTann3aLum cnuTka).

. Knaccmdoukaums cBovicTe 1 METOABI MEXAHNYECKNX UCTIbITAHNIA MaTepPUanos.

. OnpegneneHne TBepAOCT METaNIOB U CNNABOB.

. cnbiTaHns meTannos Ha 04HOOCHOE pacTsxeHue. Juarpamma pacTtsxeHus.

. MexaHn3M ynpyrovi n nnactmyeckon gedopmauun.

. Haknen nnun ynpoyHeHvne metannos non BANSHWEM NAAcTUYECKON oedoopmaumm.

. BosBpar u pekpuctannnsaumsa Metannio, NOABEPrHYTLIX NNACTUYECKON AedbopMaunu.

. PaspyweHne matepuanos (Bs3koe 1 Xpynkoe paspylleHne, nx OTANYUTENbHbIE YepThbl).

. CTpyKTYypHble 1 hn3nyeckme MeTodbl NCCnenoBaHns MeTannos 1 Crnasos.

. MoHaTme cnnaea. dasbl METANANYECKMX CNIABOB.

. Mpasuno gas 1 NpaBmno OTPE3KOB.

MoHsaTWe anarpamMmbl COCTOSIHUS Crinasa.

. MocTpoeHue aomnarpaMm COCTOSHWUS TEPMUYECKM METOOOM.

. dnarpamMma cocTosiHMS Ans CnnaBoB C HEOrPaHUYEHHOW PacTBOPMMOCTbLIO KOMINOHEH-TOB B TBEPAOM COCTOSIHUM.
. dunarpamma cocTosiHUA 4N cnnaBoB, 06pasyowmx MEXaHNYECKME CMECH N3 YNCTBIX KOMMOHEHTOB.

. [narpamMma cocTosHMs 4ns CnnaeoB C OrpaHNY4eHHOW PacTBOPMMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSHUN

(omarpamma ¢ 3BTEKTUKON).
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. ,ﬂ,marpamma COCTOSAHUA ONnA cnnasoB C OrpaHVI'-IeHHOI7I PacTBOPUMOCTbIO KOMIMOHEHTOB B TBEPOOM COCTOAHUN

(ouarpamma ¢ nepuTeKTUKONA).

26
27

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

. JmarpamMma coctosiHMS Ans cnnaBoB, 06pasyowmnx XMMN4Yeckne coeauHeHmsI.

. [narpamMma cocTosHMs Ans cnnaBoB, KOMMOHEHTbI KOTOPbIX UCMbITHIBAIOT NOAVMOPAOHbIE NPEBPALIEHNS.
CTpyKTypHbIE COCTaBNSIOILME CNNABOB XENe3a C yrneponoM (PeppuT, ayCTEHNT, LEMEHTUT, NepnuT, neaedypwnT).
Lwnarpamma cocTosHMS CNNaBoOB HA OCHOBE Xenesa.

da30Bble NpeBpalLeHNs B CTANSX.

daszoBble NpeBpalleHns B YyryHax.

ObLwas xapakTepucTka CTanem n YyryHos.

BnusiHue yrnepona n NOCTOSIHHbLIX NPUMECEN Ha CTPYKTYpPY M CBOWCTBA CTanei.
Knaccudrkaumsa n mapkmpoBska yrnepoauncTtbix ctanem.

O6pasoBaHvie rpadTHBIX BKIOYEHUIA B YyTyHAX.

MurKpOCTPYKTYpa 1 CBOWCTBA YyryHOB, X MapKUpOBKa.

Oblwas xapakTepucTKa nerMpoBaHHbIX cTanei.

BnunsiHne pasnuyHbIxX Nermpyowmx 3N1eMeHTOB Ha CTPYKTYPY U CBONCTBA CTanew.
Knaccudomkaums n mapkmpoBka nermpoBaHHbIX CTanew.

OcHOBHble ornepaunm TepMoobpaboTkn U NX HasHaAYeHMe.

da3oBble NpeBpalleHuns Npu Harpese ctanel (obpasoBaHne ayCTeHUTa U3 NepanTa).
Jwrarpamma n3otepMmnyeckoro pacnaga aycreHura.

MapTeHcuTHOE NpeBpaLleHe aycTeHmTa.

MpeBpalueHne Npy oTnycke 3akaneHHbIX cTanen.

OTXur n HopManusaums yrnepoaucTbix ctanei.

3akarnka [03BTEKTOMAHbIX 1 3a9BTEKTONOHbIX CTanein.

OTnyck 3aKkaneHHbIX cTaneil.

MoBepxHOCTHAs 3akanka yrnepoancTbix cTanein.

Xumuko-tTepmuyeckas obpaboTka cranei.

NatyHn (knaccugomkaums, CBOMCTBa, 06nacTb NPUMEHEHNS, NMONyYEHVE, MaPKNPOBKA).
BpoH3bl (knaccudomkaums, CBOMCTBa, 06nacTb MPUMEHEHUS, MONyYEHNE, MapPKMPOBKA).
ANIOMVHUIA 1 CnnaBbl HA ero OCHOBE.

Mnactmacchl, TEXHONOrMsa N3roTOBNEHUS U3AENUiA U3 nnacTMacc.

Pe3nHoBbIE MaTepuanbl, TEXHONOrMS N3rOTOBAEHUS N3OSN N3 PE3UHDI.

Ctekno n kepamuka.

KomnosnumoHHble Matepuransl.

Pacwundoposatb mapkuposky Ct3, BCt2kn, Y10A, 30XI2T.

Pacwudposatb mapkuposky 20XI'M, A40l", 08X17T, ctanb 45.

Pacwudposatb Mapkupoeky BCt5cn, 09I'2C, 40X, 55XIP.

Pacwudpposatb Mmapkuposky Ctanb 08, BCt2nc, 20X20H14C2, 30X13.

6.4 Metoauyeckue marepuansl, onpegensoLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEHUIN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLuX 3Tanbl oopMMpOBaHUA KOMMNETEeHLUI
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B K®Y pelictyeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

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

Ins ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopouo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHMNA KOMMETEHLIMIA 6annoB
Cemectp 3

TekyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbIf ONpOC NPOBOAMTCS Ha NPaKTUYECKMX 3aHsATusX. Obyyatowmecs
BbICTYNaloT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHACTBYIOT B 1 10
OMCKyccuW, 0TBEYatoT Ha BOMNpOoCkl Nnpenogasatens. OueHnBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanm3nposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMOMHUTENbHbIE BOMPOCHI.

Na6opatopHsble [B ayanTopuu, ocHaLWEHHOV COOTBETCTBYOWMM 06opyaoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HbIE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 20
NPaKTUKO-OPVEHTNPOBAHHbIX TexHoNornin. OLEHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPYMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWER NpeaMeTHON obnacTu.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS MpoliaeHHoro Matepuana. Pabota 3 20
BbINOHAETCS B MUCbMEHHOM BUae n coaétcs npenogasartento. OueHnBarTcs
BnafeHvne matepuanom no teme paboTbl, aHaNUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEHMsl N HaBblKW, HeOBX0aUMble AN BbINOMHEHWS! 3a0aHWiA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH NPOBEPKY OCBOEHWS AUCUMMNINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopme no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCs BNafeHue Matepunanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKU U YMEHUS Npu
aHanuae NpobnemMHbIX CUTyaunin U peleH NPakTUYecKnx 3aaaHuni.

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (M60 B 060UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCckum BuneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIIHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHOMN y4ebHOM nnTepaTtypbl, HEOBXOAMMO AJ1S1 OCBOEHWS AUCLMMAMHBI (MOLoyNs),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHel. OH NOANEXUT OBHOBIEHMIO NPY U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNEKTOBaHNS ooHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)
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MATERIALOLOGY - www.materialology.com
XypHan "Tpyabl BUAM" - https://viam.ru/news/7305
MartepunanoseneHue - www.materialscience.ru

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bup pabor

MeToaouyeckue peKoMeHaauun

nekunn

B xo[ie NEKLMOHHBIX 3aHSTUIA BECTU KOHCMEKTUpoBaHue y4ebHoro mateprana. ObpalaTte BHMMaHWe
Ha KaTeropuu, (OOpMynMPOBKY, packpbliBatolwme cogepxaHme Tex Unmn UHbIX SBNeHUn U NpoLeccos,
Hay4Hble BbIBOAbl U NpakTU4eckme pekoMeHaaumm, NonoXnUTeNbHbIA ONblT B OPaTOPCKOM UCKYCCTBE.
XenatenbHo ocTaBWTb B paboymx KOHCMEKTax nosns, Ha KOTOpbIX Aenatb NoOMeTKW 13
PEKOMEH0BaHHOW NUTepaTypbl, OOMOMHAWME MaTepuan NPoCcnylWaHHOM Nekummn, a Takxe
noayepkueatowme 0cobyto BaXXHOCTb TEX UM UHBIX TEOPETUYECKUX NONOXeHWA. 3anaBaTtb
npenogasaTento YyTOYHSIOWME BONPOCHI C LeNblo YSCHEHNS TEOPETUYECKMX NONOXEHWUA, paspelleHuns
CMOpPHbIX cUTyauumit. B cnyqyae npuMeHeHust B 06pas3oBaTefibHOM NPOLECcce AUCTaHLMOHHBIX
06pa3zoBaTenbHbIX TEXHONOIMIA NEKUMOHHbBIE 3aHATUS MOTYT MPOBOAMTCS HA CNenytoWwmnx niatgopmax
n pecypcax: B komange "Microsoft Teams"; B BupTyanbHom ayautopum n MHbIX ANCTaHLMOHHbIX
pecypcax.

nabopatopHble
paboTbl

Mpwn nogrotoeke k nabopatopHbiM paboTam, a TakXe B MPOLECCE VX BbINMONHEHUS U 0CDOPMIEHUS
oTyéTa crnefyeT pykOBOACTBOBATHCS METOAMYECKMMM YKA3aHUSIMU K AaHHbIM paboTam, KOTopble
MMeloTCAa Ha Kadoegpe maTepuanos, TexHonoruin n kadectesa H4M KPY, a takxe B OTKpbITOM JOCTyNe
B ceTn MIHTepHeT (B 4acTHOCTH, No agpecy:
https://shelly.kpfu.ru/e-ksu/docs/F_643234044/Mikroskopicheskij.metod.pdf?p_random=462119). B
crnyyae NpUMeHeHNs B 06pa3oBaTeNbHOM NMPOLECCE AUCTAHLUMOHHbIX 06pa3oBaTenbHbIX TEXHONOMUI
nabopaTtopHbIe 3aHATS MOTYT NPOBOLMTCS Ha CNeLyoWMX NnaTgopMax 1 pecypcax: B KOMaHae
"Microsoft Teams"; B BupTyanbHow ayantopum 1 NMHbIX AUCTAHUMOHHBIX pecypcax.

camocTos-
TenbHas
paboTta

CamocTosiTenbHas pabota obyyalolwmxcs NMeeT CBOE Lienblto rybokoe ycBoeHMe Mateprana
ONCUUNNUHBI, BOCNUTaHWE BbICOKOW TBOPYECKOW aKTUBHOCTW, MHULMATMBBI, MPUBbLIYKU K MOCTOSIHHOMY
COBEPLLEHCTBOBAHUIO CBOMX 3HAHWIA, COBEPLIEHCTBOBAHWNIO 1 3aKPENIEHNIO HaBbIKOB
CaMOoCTOSITENIbHOW PaboThl C NNTEPATYPOIA, YMEHUIO HANTW HYXHbIA MaTepuan u caMocTosITENbHO ero
ncnonb3osatb. OCHOBHbIM YCIOBMEM yCrexa caMOoCTOATENbHON paboThl SBAsSieTCS eé
CUCTEMATMYHOCTb M NNaHOMepHOe pacnpeneneHve B Te4eHne Bcero nepmoaa nsyveHus
AvcumunavHel. B cnyyae npvMeHeHns B 06pa3oBaTenbHOM NpoLecce ANCTaHLNOHHBIX
obpa3zoBaTenbHbIX TEXHOMNOMMIA KOHTPOSb CaMOCTOSITENbHO PaboThl MOXET NPOBOAUNTCS HA
cnepnyowmx nnatcpopmax n pecypcax: B komaHae "Microsoft Teams"; B BupTyanbHo ayamtopum un
WHbIX OMCTaHUMOHHBIX pecypcax.

KOHTpONbHAA
paboTa

Mpex e 4eM NPUCTYNUTb K BbINOMHEHWIO KOHTPOBbHON paboThl CTYAEHT LOMKEH 03HAKOMUTLCS C
Mporpammoii Kypca, PEKOMeHLyeMol NTepaTypoin 1 TpeboBaHNsMK K KOHTPONbHON paboTe,
N3NOXEHHbIMW B METOOMYECKMX YKa3aHWsX, KOTOPble MMEIOTCS Ha Kadenpe matepranos, TEXHONOM I
n kadyectBa HYU KDY. Kaxnas koHTponbHas pabota comepXut Nt 3aaaHuit. [Mpu BeinonHeHun
KOHTPONbHbIX 3aA4aHnil HE0OXOOUMO HETKO CNeAoBaTh METOANYECKMM YKA3aHMSIM U CTPOrO
cobnoaaTb CPokM 1 POPMy NPELOCTABNEHUS BbINOMHEHHBIX 3afaHunii. B cnyyae npuMeHeHns B
06pa3oBaTenbHOM NPOLLECCE AUCTAHLUMOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA KOHTPOSb BbIMOMHEHNS
KOHTPONbHOM paboTbl MOXET NPOBOAMUTCS Ha CNedyOWUX NNaThopMax 1 pecypcax: B KOMaHe
"Microsoft Teams"; B BupTyanbHow ayantopum 1 NHbIX AUCTaHUMOHHBIX pecypcax.

YCTHbI OnNpoc

[Mpy NoaroToBKe K yCTHOMY OMPOCY Matepuan, 3akOHCNEKTUPOBAHHbIV Ha NEKUMSIX, MOXHO OOMONHATb
CBEOEHNAMY U3 NNTepaTypPHbIX UCTOYHMKOB. 10 KaxX40M U3 TeM AN CaMOCTOATENbHOrO N3yYeHus,
npuBeeHHbIX B paboyeil nporpamMme AMCUMMNINHBI, CneayeT NpoYnuTatb PEKOMEHA0BaHHYO
nuTeparypy v, npm HeobXoAUMOCTU, COCTaBUTb KPATKMIA KOHCMEKT OCHOBHBIX MOIOXEHWA, TEPMUHOB,
cBefeHUi, TpebytoLmx 3anoOMVHAHNS 1 SBNSIIOWUXCS OCHOBOMONAralowmMmy B 3Tol TeMe 1 ans
OCBOEHWS MocnenyloWwnx pa3aenos kypeca. B cnyyae npumeHeHns B 06pasoBatenbHOM npoLecce
IMCTaHUMOHHbIX 06pa30BaTe/bHbIX TEXHOMOMMIA YCTHbBIA ONPOC MOXET OCYLWECTBASTLCS Ha
cnepyowmx nnatpopmax n pecypcax: B komaHae "Microsoft Teams"; B BupTyanbHol ayamtopum un
WHbIX OMCTaHLUMOHHBIX pecypcax.

9K3aMeH

Mpv NoAroToBKE K 3K3aMeHy He0BX0AMMO ONMPaTbCs MPEXAE BCEro Ha Nekumu, a Takxe Ha
WCTOYHMKMN, KOTOpble pasbupanuck Ha nabopaTtopHbix paboTax B Te4eHue cemectpa. Ans
pPacWMpPeHnNs 3HAHWIA MO OMCLUMIMHE PEKOMEHAYETCS NCMONb30BaTh IHTEPHET pecypebl: NPOBOANTb
MOWCK B PA3/MNYHbIX CUCTEMAX, CaTOB U 0ByHatoLwmx NPOrpamMM, B TOM YMCTE PEKOMEHJOBAHHbIX
npenogaeateneM. Ok3aMeH NPOBOAUTCS B MUCbMEHHOV ¢hopMe Mo bunetam, Kaxabiin Gunet
€oOepXxuT no Tpw Bonpoca. MNpouenypa TEKYWEro KOHTPOMS YCNeBAEMOCTY 0By4atOLMXCS MOXET
MPOBOAWTCS C MCMONb30BaHMEM 3NIEKTPOHHOM MHGPOPMaLIMOHHO-06pa3oBaTensHo cpenpl KDY,
LMCTaHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbA).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTmMeouiiHas ayoutopus.

CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobx0aMMOCTHN B 06paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|Mv|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atoLWmxCsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NONMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, (DOPMUPYEMbIX
OVCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMyNSLNOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIUIA AN1s Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONIXXUTENNIbHOCTU CcOoavn 3a4éTa nnmn aK3ameHa, nposBoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTN BbICTYNNEHNA 06yqa+ou4eroc9| npun 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu GIrOC BO 1 y4ebHbIM nnaHom no HanpasneHuto 15.03.01
"MalwmrHocTpoeHne" 1 Npodousto NoAroToBkM "MalmnHbl 1 TexHonornst 06paboTky MEeTannoB JaBneHnem".
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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: 3a04HOE
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 ans sysos / J1. B. TapaceHko, C. A. MNaxomoea, M. B. YHuunkoBa, C. A.
epacumos ; noa ped. J1. B. TapaceHko. - Mockea : HALL NHgopa-M, 2012. - 475 c. - (Beicwee obpasosaHue). - ISBN
978-5-16-004868-0. - URL: https://znanium.com/catalog/product/257400 (pata obpaiieHns: 11.08.2020). - 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: HENOCPEACTBEHHbIA. 25 3K3.

2. CtykaHoB B. A. MatepuanoseneHue: y4ebHoe nocobue / B. A. CtykaHos. - Mocksa : @OPYM : UH®OPA-M, 2011. -
368 ¢ : un., Tabn. - (MpodeccuoHansHoe obpasoBaHue). - TepMuHonormdeckmin cnos.: c. 350-360. - Oon. MO. - B nep. -
Bubnuorp.: c. 361. - ISBN 978-5-8199-0352-0 (L1, 'dOPYM"). - ISBN 978-5-16-003270-2 (MHDPA-M). - TekcrT:
HenocpeacTBeHHbIN. 30 aK3.

3. MatepuanoBeneHve 1 TEXHONOIMSl 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.

4. detucos I'. M. MatepranoseneHne 1 TeXHONOrNs Matepuanos: y4ebHuk / .M. deTucos, ®.A. MapugpynnvH. - Mocksa
: HALU MHOPA-M, 2019. - 397 c.: - (Bbiclee 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 0byyeHus: 3a04Hoe

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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