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1. MepeyeHb NNaHUpyeMbIX pe3yfbTaTOB 06y4YeHUS MO AUCLUNIIMHE, COOTHECEHHbIX C
nNaHMpyeMbiMU pe3ynbTaTaMM OCBOEHUA o6pa3oBaTenbHOM NPOrpaMmbl

Lleabio ocBoeHMsI TMCHUILIMHBI SBJIsIeTCS (OpMUpPOBaHKE 3HAHUM, YMEHUH U HABBIKOB B 00Jia-
CTH (PM3UYECKUX OCHOB MaTEpHUAIOBEACHHS, COBPEMEHHBIX METOJIOB MOJIY4CHHUSI KOHCTPYKIIMOHHBIX Ma-
TEpUAJIOB, CIOCOOOB MATHOCTHKU W YIYYILIEHHS UX CBOMCTB; OCBOCHHUE TEXHOJOTUM CO3MaHUS U KOH-
TPOJISl KaYecTBa M3JIEIHIl MAllMHOCTPOCHUS.

Sauaann AUCHUIIIMHBI ABJIACTCA U3YYCHHEC MMOHATUIHOTO armapara AMCHUIINIMHBI, OCHOBHBIX
TCOPCTUYCCKUX MMOJIOXKEHUN U MCTOHOB, IMPUBUTUC HABBIKOB IMPUMCHCHUA TCOPCTUYCCKUX 3H aHuN 11s
PCHICHUA MPAKTUYCCKUX 3a/1ay.

Jucnumivaa HarpaBlieHa Ha GOpMUPOBAHUE CICAYIOMMX MPOodecCrOHaThHBIX KOMITETCHITUH

. OIIK-2 «cnocoOHOCTh JEMOHCTPUPOBATH 0a30BbIC 3HAHUS B OOJACTH €CTECTBCHHOHAYY-
HBIX JUCUMIUIMH, TOTOBHOCTh BBISBJISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJieM, BO3HUKAIO-
omXx B XOI€ HpO(i)eCCI/IOHaJIBHOf/'I ACATCIBHOCTH; IPUMCHATH IJIA UX PASPCHICHUS OCHOBHBIC 3aKO0-
HBI €CTECTBO3HAHMUS, METO ).

B PE3YNbTATC U3YYCHHUA OJUCHUIIIIMHBI CTYACHT OOJIKCH !

3HaTh:
® OCHOBHBIC M BCIIOMOTATEIbHBIC MaTEepPHasbl, UX CBOMCTBA U 00JIACTh IPUMEHEHUSI TP U MPOCK-
TUPOBAHUU JIETAJIEH U Y3JI0B;
® METOJMKUA TMPOBENCHHS CTAHIAPTHBIX UCTIBITAHUU TIO ONPECICHUI0 (PU3HKO-MEXaHUUYECKUX
CBOWCTB U TE€XHOJIOTMYECKUX MMOKa3aTeJIel MaTepUalioB U U3EIHH .
YMmeTh:
® TI0JIb30BAThCS COBPEMEHHBIMH TMPUOOpAMH JUIsl OMPENEICHUS TEXHUYECKOTO COCTOSHUS H
OCTaTOYHOTO pecypca 000pyIOBaHMUSI.
Baapern:
® METOJMKAMHU HCIBITAHUM, HATAJKK U PEMOHTA TEXHOJOTUUYECKOTO 000PYIOBAaHUS B COOTBET-
CTBUHU € IpoduiieM paboThI;
® COBPEMEHHBIMH METOJIaMHM CTAHJAPTHBIX UCIBITAHUN MO ONPEEICHUIO CBOMCTB U MapaMeT-
POB MaTepuajIoB U FOTOBBIX U3JICTUH.

2. MecTo AMCUMUNNUHLI B CTPYKTYpe ob6pa3oBaTeNlbHOW NPorpaMmbl

Hucuurnnunaa otHocuTcst K BapuatuBHod yactu b1.B.OJ[.14 ocHoBHOM oOpa3oBaTeiabHOM MpO-
rpaMMbl TOATOTOBKM OakallaBpoB Mo Mpoduiito «HeprooOecreueHne MpeanpusTHiiy, HampaBIeHUS
«TernnosHepreTuka v TEMIOTEXHU KA.

B cooTBeTrcTBHHM ¢ y4eOHBIM TIJIAHOM MO HampaBieHUi0 «[enmodHepreTrka U TEMIOTEXHUKA JHC-
numnHa «MatepuanoBeneHrue. TeXHONOTHsI KOHCTPYKIIMOHHBIX MaTepHaloB) Oa3upyeTcsl Ha CIeIyro-
UMX JUCHUIUIMHAX:

b1.b.4 «Bpicmasgs maTemMaTHKa»

b1.b.5 «®u3uxa»

b1.b.6 «Xumus»

b1.5.20 «TeopeTnueckass MeXaHUKa»

b1.B./IB.2.1 «MeTponorudyeckiue M3MEpeHUs B TEII0IHEPIETUKE U TETIOTEXHUKE »
b1.B./IB.2.2 «Teopust TenaonpoBOAHOCTH»
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3HaHI/I$I, YMCHUA W HABBIKH, IMOJYYCHHBIC CTYACHTAMH B IMPOLUCCCC U3YUCHUA NJUCHUIIIMHBI ABJI A-

F0TCsI 0a30# /711 U3YdEHHUS CICAYIOIMX JTUCIHUIIINH:

b1.b.9 «Texnnueckass TepMOIMHAMUKA»

b1.5.10 «TemomaccooOMeH»

b1.B.O/l.1 «BBenenue B TENI03HEPIETUKY

b1.B.O/1.3 «KoTenpHble YCTAHOBKH U I1apOTEHEPATOPHI»

b1.B.O/1.9 «OnexkrpocHabkeHne MTPOMBIIUIEHHBIX NPEAITPUSITUMN »

b1.B.O/1.10 «DnexrponpuBol Ha OOBEKTaX TEIIOIHEPTETHUKHI

b1.B.O/1.13 «'uaporazoarHaMuKa»

b1.B.JIB.3.1 «YUucneHnHble METOABI MOJEIMPOBAHUS IPOLIECCOB TEIJIODHEPTETUKNA M TEINIOTEXH U-

b1.B.JIB.3.2 «Teopust mogo6usi 1 MOJETUPOBAHUS TPOI[ECCOB TEIIOIHEPTETUKN U TETLIOTEXHUKH »
b1.B.JIB.4.1 «®u3uKO-XUMHUYECKHE OCHOBBI MOATOTOBKUA BOJIBI M TOTLIMBA)

b1.B./IB.4.2 «BogHOXMMHUYECKHII OalaHC CUCTEM OYHMCTKH MCTOUYHHKOB TEILJIOTHI)

B1.B.JIB.5.1 «OcHOBBI TpaHhopMaIuu Teria

b1.B.JIB.5.2 «Cucrembl xi1aqocHaOKEeHHST 0OBEKTOB TEMITIOIHEPTETHKH »

b1.B./IB.7.1 «Tennorenepupyronpe ycTaHOBKU IPOMBIIUIEHHBIX NPEAPUATUHI

b1.B./IB.7.2 «YTunuzanus BbICOKOTEMIEPATYPHBIX BTOPUYHBIX SHEPIOPECYPCOB MPOMBILIUIEHHBIX

NPEINPUATHI»

3. 06bem gucuUNIUHbI B 3a4eTHbIX eAMHNLAX C YKa3aHUeM Konm4yecTBa akageMU4ecKux
MIIM aCTPOHOMMYECKMX YacoB, BblAeNIeHHbIX Ha KOHTaKTHYK paboTy obyuarwuxcs c
npenopaBsaTtenieMm (No BuMAaM Yy4YeOHbIX 3aHATUA) M Ha caMoOCTOsITeNIbHYyH paboTty
obGyvarowmxcs

AyaurtopHas padorta

Huxot: bl

YacTes HUKIA: BapUaTHUBHBII Cemectp

Ne mucnuIIMHE 10 yaeOHOMY TLIAHY: b1.B.O/1.14

Yacos (Bcero) mo yueOHOMY TIJIaHYy: 180 3 cemecTp

TpynoemkocTh B 3aueTHBIX exquHuiax (3ET) | 5 3 cemecTp

Jlexium (3ET, yacoB) 1,36 3 cemectp

[pakrnyeckue 3anstus (3ET, gacos) 05,18 3 cemecTp

JlabopaTtopusie pabotsl (3ET, yacoB) 05,18 3 cemectp

O0BeM caMOCTOSTETTBHON paboTHI 2,72 3 cemecTp

o yaeOnomy riany (3ET, dacoB)

Ox3amen (3ET, gacoB) 1,36 3 cemecTp

CamocrosiTesbHAs padoTa CTYACHTOB

Bun pabot Tpynoémxkocts, 3ET, uac
W3ydeHnne mMaTepuanoB JIEKIUH 1, 36
IloaroroBka K NpakTUUECKUM 3aHSTUSIM 0.5, 18
[TonroToBKa K 3ammTe J1abOpaTOpPHOU PabOThI 0.5, 18
Bcero 2,72
[ToaroroBka K sK3aMeHy 1, 36
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4. CogepxaHue AUCLUNIINHbI, CTPYKTYPUPOBaHHOE NO TeMaM C yKazaHMeM OTBEeAEeHHOro
Ha HUX KONMu4YecTBa akageMU4eCKMX 4acoB UM aCTPOHOMMUUYECKMX YacoB U BUAOB y4eo-
HbIX 3aHATUN

Bu bl yaeOHBIX 3aHSATUHN, BKIIOYAs
No Egggg CaMOCTOSTENBHYIO paboTy CTYIEH-
. /;1 TeMbl TUCITUTLITUHBI Ha Te- | TOB, ¥ TPYIOEMKOCTb (B yacax)
My B T.4.
ak | mp | mab | cam
WHTEPAKT.
1 2 3 4 5 6 7 8
1 Tema 1. OcHOBBI MaTepuanoOBeICHUS. 8 2 2 4
2 Tema 2. OCHOBBI TEOPHH CILIABOB. 20 4 2 4 10
3 Tema 3. Marepuainsl 4epHON METAJUTypTHH. 25 6 2 5 12
4 Tema 4. OCHOBBI TEPMUYECKON 00PaOOTKH. 24 4 4 4 12
5 Tema 5. JlerupoBaHHbIE CTANH. 23 4 2 5} 12
6 Tema 6. LIBeTHBIC METAILIIBI. 12 4 2 6
7 Tema 7. MarHuTHBIE MaTEpUAIBL. 12 4 2 6
8 Tema 8. Hemerammnyeckue MaTepHabl. 12 4 2 6
9 Tema 9. Kommo3uiinoHHbIe MaTeprabl 8 4 4
BCero no BujaaM y4yeOHbIX 3ansaThii | 36 | 18 | 18 72

Conepxanue mo BUHAaM Y4YeOHBIX 3AHATHH

Tema 1. OCHOBBI MaTepUaIOBEACHUS.
Jlekuus 1. OcHOBBI MaTepranoBeeHUs. THIIBI CBs3el B BemecTBe. Kimaccudukarus MaTepuaios.
Kpucrannmuueckoe ctpoeHue meTtamwioB (Me). Tumbl kpuctamumueckux pemerok. [lommmopdusm
Me u ero 3nadyenue. Jlegexrsl B Me u uX BIHMsSHUE HA CBOicTBA. TouedHbIe, TUHEHHBIC, TOBEP X-
HOCTHBIE, 00beMHBIC JeeKThl. 3aKOHBI KpHCTATU3AUU. MexaHndeckue cBolcTBa Me: TBEpIOCTh
IIPOYHOCTD, IJIACTUYHOCTD, yIapHas BA3KOCTb; METOJIbl ONIpeAeIeHus (2 Jaca).
IIpakTHyeckoe 3ansaTue 1. Jledexrsl B Me 1 ux BiusHUE Ha cBOMCTBA. MeXxaHHYecKue CBOWCTBa
Me, MeToIbI X oTipeesieHus (2 yaca).
Camocrositeabnas padora 1. IlogroroBka k nekiuu Nel (2 yaca). [TonroroBka K mpakTH4ecKo-
my 3ausaTrio Nel (2 gaca).
Tekyumii KOHTPOJIL — MPOBEPOYHas paboTa MO MpaKTHYeCKOMY 3aHATHIO Nel.

Tema 2. OCHOBBI TEOPUHM CILJIABOB.
Jlexkuust 2. OcHOBBI Teopuu cruiaBoB. CIUIaBbl, CTPYKTYpPHBIE COCTABJIAIONIE CIJIaBOB. KpuBbie
OXJIQXKJICHU S, KPUTUUYECKHE TOYKH, METOJ IOCTPOEHUS AMarpaMM COCTOSIHUSA (2 yaca).
Jlexkuus 3. luarpammel coctosiaus (JC) cnmasos |, 11, 11 u IV tuna (2 gaca).
IIpakTnyeckoe 3anaTue 2. Jluarpammel coctosiHus |, 11 11, IV tunos. CTpykTypHBIE COCTaBIIsIO-
e crjaaBoB (2 yaca).
JlaGoparopuas pa6ora 1. Tuarpamma coctosaus. [loctpoenne JIC crimaBoB Pb-Sn (4 gaca).
CamocrositeabHas padora 2. [logroroBka k jexuusm Ne2 u Ne3 (4 gaca). [loarotoBka K mpakTu-
yeckoMy 3aHATHIO Ne2 (2 yaca). [ToAroToBKa K BBIMOJHEHUIO JJabopaTopHOi paboTsl Nel (4 gaca).
Tekyumii KOHTPOJIb — TPOBEPOUHAs paboTa MO MpaKTUUeCKoMy 3aHATHIO No2. YCTHBIN onpoc IpH
IPOBEJICHHUH JIONTyCKa K JJabopaTopHoi padore Nel.

Tema 3. Marepuaiibl 4epHON METAILTYPIUH.
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Jlekuusi 4. Marepuanbl uepHOl MeTautypruu. JluarpaMma COCTOSIHHS JKeJlie30-yriepoa (IeMeH-
TUT). CTpYKTYphl U (pa3bl KeNe30yriepoaucThIX CI1aBOB. CTPYKTYpHBIE COCTABIISIIONME CTale U
4qyryHOB (2 4yaca).

Jleknus S. Yrepoaucrteie ctanu. BnusiHue yriiepoaa u npuMeced Ha CTPYKTYPHBIE COCTaBJISIFOLIAE
CTaJiel U Ha WX MeXaHW4Yeckue cBorcTBa. IIpom3BoacTBO cranei, knaccudukamus ctanen. [Ipume-
HeHue (2 yaca).

Jlexknus 6. Uyrynol. Bnusnue Ha cBoiicTBa rpaduToBbIX BKIIOYeHUH. Cephlil 4yryH, BHICOKOIIPOY-
HBIN 4YyTryH, KOBKHH 4yryH (MOJydeHHE U MapKupoBKa). BnusHue Gopmbl rpadTOBBIX BKIIOUYEHUM
Ha MEXaHMYECKHUEe CBOMCTBA yyryHa (2 yaca).

IMpakTnueckoe 3ansiTue 3. [{marpamma cocrosiaus Fe-FesC. da3pl u cTpyKTYpHI JKene30yriepo-
JHMCTBIX Cr1aBoB. CTPYKTYpHBIE COCTABIIAIONME U BIMSHHUE WX HAa CBOMCTBA CTajel M 4yryHOB (2
gaca).

JladopaTopnasi padora 2. MUKPOCTPYKTypa YIIIEPOIUCTHIX HE3aKaJECHHBIX CTajei, MUKPOCTPYK-
Typa 4yryHoB (5 4acoB).

CamocTosiTesibHast padora 3. [loarotoBka k sekiusm Ned, No5 u Ne6 (6 wacos). [lonroroBka k
npaktudeckoMy 3aHsaTHio Ne3 (2 gaca). IToAroToBKa K BBHIMOJHEHHUIO M 3allMTE JTaOOPATOPHBIX pa-
00T Nel u Ne2 (4 gaca).

Texkyumii KOHTPOJIbL — TPOBEpPOUHAs paboTa Mo MpakTuueckomy 3aHATHIO Ne3. YCTHBIN onpoc npu
MPOBEJICHUM JOIyCKa K JJabopaTtopHoi padoTe No2. 3anmra 1aboparopHbix padoT Nel u Ne2.

Tema 4. OcHOBBI TEPMHYECKON 00pabOTKU.
Jlekuusi 7. OcHOBBI TepMHYECKOH 00paboTku. dHU3nyeckue OCHOBBI TEPMUUECKON 00pabOTKU cTa-
neil. IHTepBanbl 3aKajlOYHBIX TEMIIEpATyp Ul JOIBTEKTOMIHBIX M 3a3BTEKTOUJHBIX cTaned. Pac-
naJi mepeoxiaxaeHHoro aycrenuta. Kpussie pacnana (2 gaca).
Jlekuusi 8. Buapl Tepmuueckoir oOpaboTku. 3akanka crajei, crocoObl 3akanku. Hopmanm3arus,
orxur. OTIyck craneil. XuMuKo-TepMuyeckas o0padoTka craiei (2 daca).
IIpakTuyeckoe 3ansaTue 4. Tepmuueckas oOpaboTka MmerauioB. Pacmaj mepeoxiiaxIeHHOTo
ayCTeHHTa, KpUBBIe pacmnana (2 yaca).
IIpakTnyeckoe 3ansiTue S. Tepmuueckass oOpaboTka MeTaysioB. Buasl TepMuyeckoir 0o0pabOTKu:
3aKaJika, OTIIYCK, OT)KUT, HOpManu3auus (2 yaca).
JlaGopaTopnas padora 3. 3akajika U OTITYCK YIJIEPOJIUCTHIX cTameil (4 yaca).
CamocTosiTesibHas padota 4. [TogrotoBka k nekiusm Ne7 u Ne§ (4 gaca). [loaroroBka K nmpakTu-
yeckuM 3aHATHSIM Ned u No5 (4 gaca). [loaroroBka K BBIIIOJHEHHUIO JabopatopHoii padboter Ne3 (4
Jaca).
Texkyumii KOHTPOJIb — TIPOBEPOYHBIC PAOOTHI MO MpPAKTHYSCKUM 3aHATHAM Ned m NoS. YcTHBIM
OIIpOC MpHU NMPOBEJCHUU JOIYyCKa K JabopaTtopHoit padote Ne3.

Tema S. JlerupoBaHHbIE CTaH.
Jlekuusi 9. JlerupoBanubie ctanu. llenu nmermpoBanus. Kmaccudukanus JeripoBaHHBIX CTajeH .
Mapku ernpoBaHHBIX cTajie (2 yaca).
Jlexuus 10. JlerupoBanHbIe CTaqu ¢ OCOOBIMU CBOMCTBAMH: )KapOIPOUYHBIE, )KAPOCTOMKHE, KOPPO-
3MOHHOCTOWKHE CTAJIU U CILIaBHI (2 yaca).
IIpakTHyeckoe 3ansiTue 6. JlermpoBanHble cTanu, Kiaccuukanus, Mapku, mpuMeHeHue (2 Jaca).
JladopaTopuasi pa6ora 4. MUKpoCTpyKTypa JIETHPOBAHHBIX cTajiel (5 4acoB).
CamocrosiTesibHast padora 5. TTogrotoBka k jekiiusm Ne9 u NelQ (4 gaca). [ToaroToBka K mpak-
TudyeckoMy 3aHsaThi0 Ne6 (2 yaca). [ToaroroBka K BHIMOJIHCHHIO M 3alUTe Ja00opaTopHbIX paboT No3
u Ned (6 gacos).
Tekyumii KOHTPOJIb — ITPOBEPOUHas paboTa MO MPaKTUUeCKOMY 3aHATHIO Ne6. YCTHBIN onpoc mpH
MPOBEJICHUH JIOTyCKa K JlabopaTopHoii pabote Ned. 3anmrta madbopatopHbix padot Ne3 u Ne4.

5
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Tema 6. [[BeTHBIC METAJLIBI.
Jlekuusi 11. IIpetHbie Metamuipl. Menb, cBolicTBa, mpuMeHeHue. CriyiaBel MeaW, OPOH3BI, JATYHHU.
Wx mapku, obnactu npuMeHeHus (2 gaca).
Jlekuus 12. AnroMuHuUM, CBOWCTBA, IpuMeHeHue. CITaBbl C MaJION TIOTHOCTHIO, BHICOKOM Y€ b-
HOH MPOYHOCTHIO (2 "aca).
IMpakTHyeckoe 3ansitue 7. [[BeTHBIC METaUIBI U CIUTaBBI HAa MX OCHOBE, MapKu, MpUMEHEHHE (2
yaca).
CamocrositesibHasi padora 6. [Togroroka k jekuusMm Nell u Nel2 (4 gaca). [ToaroroBka K mpak-
TUdyeckoMy 3aHsaTHiO Ne7 (2 daca).
Tekyumii KOHTPOJIb — IPOBEPOYHAs paboTa MO MPAKTUUECKOMY 3aHATHIO Ne7.

Tema 7. MarauTHbIe MaTEpUabI.
Jlexuusa 13. SBnenne geppomarnernsma. Knaccudukarys MarepruaaoB o MarHUTHBIM CBOHCTBaM
(2 gaca).
Jlekuusi 14. MarHuTHbBIE CTaIM M CIUIaBbl. MarHUTOMATKME U MarHUTOTBEpJIble MaTepuanbl. Mx
MapKi ¥ 00JacTH mpuMeHeHus (2 Jaca).
IIpakTHyeckoe 3ansitTue 8. MarHuTHBIE MaTepHaIbl: MApKU, TPUMEHEHHE (2 Jaca).
CamocTosiTesibHas padora 7. [TogrotoBka k nekiusm Nel3 u Neld (4 gaca). [ToaroroBka K mpak-
THyeckoMy 3aHsaTHIO Ne8 (2 vaca).
Texyumii KOHTPOJIb — IPOBEPOUHas paboTa MO MPAKTUYECKOMY 3aHATHIO Ne§.

Tema 8. Hemeranmnuueckue mMatepuarbl.
Jlexknus 15. Hemerannnueckue KOHCTPYKIIMOHHBIE MaTepuaisl. [lonnMepHbie MaTepuallbl U pe3u-
HbI (2 yaca).
Jlexkuus 16. Kepamuka, cTekina, TENION30SIIIMOHHBIC MaTepraibl (2 yaca).
IIpakTuyeckoe 3ansatue 9. HeMerammueckue KOHCTPYKIIMOHHBIE MaTepuaisl (2 yaca).
CamocrosiTesibHasi padora 8. [lomroroBka k sekuusm Nel5 u Nel6 (4 waca). T[logrotoBka k
npakTuyeckoMy 3aHsaTHio Ne9 (2 gaca).
Texkyumii KOHTPOJIb — IPOBEPOYHas paboTa MO MPAKTUYECKOMY 3aHATUIO Ne9.

Tema 9. Komno3umoHHble MaTepuasbl.
Jlexkus 17. KommosuironHeie Matepuansl. O6mume cBenenus. CocTaB U CTpOSHUE KOMITO3UTa (2
yaca).
Jlexnus 18. Komno3ununonusie Mmarepuansl. OLieHKa MaTPUIbl M HATOJIHUTENS B (GOPMUPOBAHUU
CBOMCTB KOMIIO3HUTa. Bkl 11 00:1aCTh TPUMEHEHHU S KOMITO3UIIMOHHBIX MATEPHAIIOB (2 Yaca).
CamocrositesibHast padora 9. [ToaroroBka k jexiusm Nel7 u Nel8 (4 ugaca).

IK3aMeH

W3ydyeHne AMCHUILINHBI 3aKAHUYMBACTCS DK3aAMEHOM. DK3aMEH IPOBOAUTCS B COOTBETCTBUH C [lo-
JIOKEHHEM O 3a4eTHOU M dK3aMeHarnoHHou ceccusix B HUY MOU u unctpykTuBHbIM ucbkMoM Ne 11-23
ot 14.05.2012 r.

5. MNMepevyeHb Yy4yeOHO-MeTOAMYECKOro obGecneyeHUA AONsi CaMOCTOATENIbHOW paboTbl
obGyvarowmxcsa no gucumnivHe

Jliis obecriedeHrst CaMOCTOSITEIbHOM paboThl pa3paboTaHbl:
- IEMOHCTPALIMOHHBIE CIal bl JIEKIUI 110 TUCIUTIIIMHE,
- onucaHue 1abopaTopHbIX padoT «JlabopaTOpHBIN MPAKTUKYM MO KOHCTPYKIIMOHHBIM MaTE€pH ajlaM»,
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- y4eOHO-NIPAaKTUYECKOE MOCOOUE Ul CaMOCTOSITEIbHOW MOJATOTOBKU CTYAEHTOB «COOPHUK TECTOBBIX
3aJlaHui o MaTepuanoBeneHuo u TKMy,

- METOJMYECKHE YKa3aHUs 110 CAMOCTOATENbHONW paboTe MpH MOArOTOBKE K MPAKTUYECKUM 3aHATUAM (CM.
[Mpunoxenue k PIT/).

6. PoHA OLEHOYHbIX CPeAcTB ANA NpoBefeHUs NMPOMEXYTOYHOW aTTecTauuu obyuato-
LMXCA NO AUCLIMMIINHE

6.1. MepevyeHb KOMNETEHLMA C YKa3aHMeM 3TanoB ux hopMMpoBaHUS

[Tpu ocBOEHNU AUCHUTITUHEI PopMupyroTCs creayronme komnerennuu: OIIK-2.

VYKka3zaHHbBIE KOMIIETCHIINH (POPMHUPYIOTCS B COOTBETCTBHH CO CIIEAYIOIIMMH 3TAllaMu:

1. ®opmupoBaHUE TEOPETUUECKUX 3HAHUH, MPETYCMOTPEHHBIX YKa3aHHBIMH KOMIETEHIIMSAMHU
(JIEKIMOHHBIE U MPAKTUYECKUE 3aHATHUS, CAMOCTOSITENbHAs paboTa).

2. IlpuoOpereHne MPaKTUYECKUX YMEHHH, MPETyCMOTPEHHBIX KOMITETCHIHSIMH (TIPaKTHYeCKue
3aHATHSL, JTaOOpaTOpHBIE PaOOTHI).

3. 3akperieHHe TEOPETHUECKUX 3HAHWM, YMEHUH M MPAKTHYECKIX HABBIKOB, MPEIYCMOTPEHHBIX
KOMITETECHIMSIMHU, B XOJI€ 3alMT JJA0OPAaTOPHBIX padoT, a TAkKe PEIICHHUS KOHKPETHBIX TEXHUYECKHUX 3a-
J1a4d Ha MPAKTUYECKUX 3aHATHSIX.

6.2. OnucaHue nokasaTernen U KpUMTepmeB OLEHUBAHUA KOMNETEeHUMN Ha pasnuu-
HbIX 3Tanax ux opmMMpoBaHuUs, ONUCaHUSA LLIKas OLleHUBaHUA

CdopMUpOBaHHOCTD KaXJI0W KOMIIETEHLMHU B paMKaX OCBOEHUS JaHHOW JMCLHUIIMHBI OLEHUBA-
eTcsl 0 TpeXOaIbHOM 1IKaie (TOpPOroBbIi, MPOABUHYTHIMN, 3TAJIOHHBIH YPOBEHB).

- TIOPOTOBBIN YPOBEHD SABIIAETCS 00S3aTEIBHBIM ISl BCEX 00yJarOIMXCs MO 3aBEPIICHUH OCBOSHUS
JIMCLUTIIINHBL,

- IPOJABUHYTHIH YPOBEHb XapaKT€pU3yeTCsl MPEBBIIIEHUEM MUHUMAIbHBIX XapaKTEPUCTHK Cop-
MHUPOBAHHOCTH KOMIETEHI[MHU 110 3aBEPUICHUN OCBOCHUS IMCLIUIIIMHBI,

- JTAJIOHHBIM YPOBEHb XapaKTE€PU3YeTCs] MaKCUMaJIbHO BO3MOKHOMN BBIPA)KEHHOCTHIO KOMIIETEH-
MU U SIBJISIETCS BXKHBIM KAUECTBEHHBIM OPUEHTHPOM JIJIsl CAMOCOBEPIICHCTBOBAHUS.

IIpu nocratoyHoM KauecTBe OCBOEHHUs Oonee 85% MpUBENCHHBIX 3HAHUI, YMEHUN U HABBIKOB
IIPENO0/IaBaTeNb OLIEHUBAET OCBOEHUE JJaHHONW KOMIIETEHLIMM B paMKaX HacTOALIEH NUCHUILIMHBI Ha 3T a-
JIOHHOM YpOBHE, IIpU OCBOeHUU Oosiee 75% MpuBENEHHbIX 3HAHUN, YMEHHUI U HABBIKOB — HA IIPOJBUHY-
TOM, IIpu ocBoeHuu Oosee 60% MpUBENCHHBIX 3HAHUM, YMEHUH U HaBBIKOB - Ha IIOPOTOBOM ypoBHE. B
IIPOTUBHOM CJIy4ae KOMIIETEHLIMS B paMKaxX HaCTOSIIEH JUCHUILUIMHBI CYUTAETCS HEOCBOCHHOM.

YpoBeHb cPOPMUPOBAHHOCTU KaXKIOH KOMIIETEHIIMU Ha Pa3IMYHbIX dTanax ee GopMUPOBAHUS B
IIPOLIECCE OCBOEHHUS TaHHOM AMCLUIIIMHBI OLIEHMBAETCS B XOJI€ TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH M
MIPE/ICTaBJIEH PA3IMYHBIMU BUIAMH OLIEHOYHBIX CPEJICTB.

s oneHku cpopMUPOBAHHOCTH B paMKax JaHHOM nuciunianHbl komnereHuu OIIK-2 «cnoco0-
HOCTb JIEMOHCTPUPOBATh 0a30BbI€ 3HAHUS B 00JIACTH €CTECTBEHHOHAYYHBIX AUCIUIIINH, TOTOBHOCTD BbI-
ABJISITh €CTECTBEHHOHAYYHYIO CYIIHOCTb MpPOOJIeM, BO3HUKAIOUMX B XOZ€ NMPO(ecCHOHATBHON JesTel b-
HOCTH; IIPUMEHATH Ul UX Pa3pelIicHUs OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS, METOA» IPENOJAaBATEIEM
OLICHUBAETCS COJIepKaTesIbHAs CTOPOHA U KayeCTBO MaTepuajoB, IPUBEICHHBIX B OTUETaX CTY/IEHTA I10
na0opaTopHbIM paboTaM. YUUTBIBAIOTCS TAKKE OTBETHI CTY/IEHTa Ha BOIPOCHI 110 COOTBETCTBYIOLMM B U-
JlaM 3aHATUN TPU TEKYyIIEM KOHTPOJIE — 3alTax JJAO0OpaTOPHBIX paboT, 3aAaHUi 10 MPAKTUYECKUM 3aH -
THUSIM.

IIpuHnMaeTcs BO BHUMaHUE 3HAHMe 00Yy4aroIMMHUCS:
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- OCHOBHBIX M BCIIOMOTATEIIbHBIX MaTEPUAIOB, UX CBOMCTBA U OOJIACTH MPUMEHEHUS MPH TTPOEK-
TUPOBAHUU JIETaJICH U Y3/I0B;

HaJM4Yre yMeHHS:

- HCIIOJIb30BATh CTaHJAPTHBIC CPEJICTBA AaBTOMATH3AIINHU IPOCKTUPOBAHUS B COOTBETCTBHE C TEX-
HUYECKUM 33/IaHUEM;

MPUCYTCTBHEC HABBIKA:

- IPUMEHEHHUS THIIOBBIX METOJIMK PAacyeTa M MPOCKTHPOBAHUS OTACIBHBIX JIETaJIeH U y3JI0B.

Kputepuu onenuBanus ypoBHs cQOPMHUPOBAHHOCTH KOMIIETEHIIMH B MPOIIECCE 3aIMThHI Jiabopa-
TOPHBIX pabOT M HaAMMCAHWs KOHTPOJBHBIX PabOT Ha MPAKTUYECKUX 3aHATHUIX B (POPME TECTOBBIX 33/1a-
Huit: 41%-59% npaBUIBLHBIX OTBETOB COOTBETCTBYET MOPOTOBOMY YPOBHIO C(POPMUPOBAHHOCTH KOMII €-
TEHI[MU Ha JaHHOM 3Tarne ee GopmupoBanus; 60%-79% - nponsunyromy yposH:o; 80%-100% - stanon-
HOMY YPOBHIO.

CdopMupOBaHHOCTH YPOBHS KOMIIETEHIIMH HE HIKE IIOPOTOBOTO SBIISICTCS OCHOBAHUEM IS J10-
nycKa 0Oy4arolerocsi K MpoMeKyTOUHOH aTTeCTalluy M0 JTaHHOW TUCIUIUIMHE.

DopMOI TPOMEKYTOUHOM ATTECTAMU 1O JAHHON JUCLUILIMHE SIBJSETCA YK3aMEH, OLlCHUBAEMbIi
no npunsrod B HUY «MDW» yersipexOamipHON cucTeme: "oTimaHo", "xopomio", "ym1oBIeTBOPUTEIIb-

HO", "HEyIOBJIETBOPUTEIBHO".

DK3aMeH MPOBOJUTCS B YCTHOU opme.

Kputepun onenuBanus (B COOTBETCTBUHU C HHCTPYKTUBHBIM nmucbMoM HIIY MOU ot 14 mas 2012
roga Ne 1-23):

OueHKN «OTJIMYHO» 3aCIy)KUBAET CTYIEHT, OOHAPYKUBIIMHA BCECTOPOHHEE, CUCTEMATHUYEeCKOE U
r1yOOKO€ 3HAaHME MaTepHaIOB U3YYEeHHOU JWCHUILINHBI, YMEHHE CBOOOHO BBIMOIHATH 3alaHus, Ipey-
CMOTpPEHHBIE NIPOrPaMMOi, YCBOMBIIMI OCHOBHYIO U 3HAKOMBIN C JTOIIOJIHUTEIBHOM JINTEPATypOU, PEKO-
MEH/IOBaHHOW paboyell MporpaMMoil AMCHUIUIMHBL; MPOSBUBIIMI TBOPUECKHE CIIOCOOHOCTH B ITOHUM a-
HUU, U3T0KEHUH U UCIIOJIb30BAaHUHU MAaTEPUaIOB U3Y4EeHHON AMCUUILIMHBI, O€3yIpEeUuHO OTBETHBIIEMY HE
TOJIBKO Ha BOMPOCHI OMJIETa, HO U Ha JIOMOJHUTEIbHBIE BOIIPOCHI B paMKax pabouel mporpaMMsbl IUCL U-
IIJIMHBI, IPaBUJIBHO BBIITOJIHMBILIEMY IPAKTUYECKUE 3aaHNE

O1eHKN «XOpOILO» 3aCiy’)KUBAET CTYAEHT, OOHAPYKUBIIMI TOJHOE 3HAHWE Marepuaja M3ydeH-
HOM MUCHUIIMHBI, YCHEIIHO BHIMOJHSIONMNA MPeIyCMOTPEHHBIE 3aJaHUS], YCBOUBILMKA OCHOBHYIO JIUT €-
patypy, peKOMEHJI0OBaHHYI palboueil mporpamMMoil TUCHHUIUIMHBL, MOKa3aBIIEMY CHUCTEMAaTHYECKMH Xa-
pakTep 3HAHUU MO TUCIUIUIMHE, OTBETHBINEMY Ha BCE BOIPOCHI OHMIIETa, MPABUJIBHO BHITIOJHUBIIEMY
IIPAKTUYECKUE 33]aHNe, HO JOMYCTUBILEMY IIPU 3TOM HENPUHLMIIHAIbHbIE OLIMOKU.

OneHKN «yJOBJIECTBOPUTEIBHO» 3aCIy)KUBAET CTYICHT, OOHApYKUBIIMK 3HaAHHE MaTepuaa U3y-
YCHHOW TUCHUILIMHBI B 00BEME, HEOOXOJUMOM I JadbHEHINeH ydeObl M MPEICTOSIICH padOThI 1O
npogeccuy, CIpaBJSIIOLMIACSA C BBINOJIHEHUEM 33aJaHMil, 3HAKOMbl C OCHOBHOH JIMTEpaTypo, peKoMe H-
JIOBaHHOM paboueil mporpaMMoi JTUCIUIIIIMHBL, JOMYCTUBIIMM MOTPEIIHOCTh B OTBETE HAa TEOPETUUECKUE
BOIPOCH! M/MJTU TIPU BBHIMIOJHEHUH MPAKTUYECKUX 3aJaHU i, HO 00JaIaloii He0OX0JMMBIMU 3HAHHUSIMU
JUIS UX YCTpaHEHMsI O]l PYKOBOJICTBOM IIpenoiaBatelis, 1100 HEeMpPaBUIIbHO BHIIOJHUBILIEMY IIPAKTHY €-
CKO€ 3aJlaHue, HO N0 YKa3aHHIO MPENOAABaTeNsl BBIIIOJIHUBIIMM JIPYTHE MPAKTUUECKUE 3aJaHusl U3 TOTO
e paszena JUCHUIIINHBL.

OneHka «HeylnoBJIETBOPUTEIbHOY» BBICTABIISIETCS CTYIEHTY, OOHApyXHBIIEMY CEpbe3HbIE MpoOe-
JIbl B 3HAHUSIX OCHOBHOTO MaTepuaia U3ydeHHOU JUCLMIUIMHBI, TOMYCTUBIIEMY IPUHIIUIIUATbHBIC O O-
KU B BBINIOJIHEHUU 3a/laHUN, HE OTBETUBLIEMY Ha BCE BOIIPOCHI OMJIETa U JIOMOJHUTEIbHBIE BOIIPOCHL U
HEIPABWJIBHO BBIMOJIHUBLIEMY IPAKTHYECKOE 33/laHue (HETpaBUIIbHOE BBIIOJHEHUE TOJIBKO MPAKTHUY e-
CKOTO 33JIaHMsl HE SBJISIETCA OJHO3HAYHOM NMPUYMHON Ui BBICTABJIEHUS OLEHKU «HEYIOBJIETBOPUTEI b-
Ho»). Kak mpaBuio, oreHka «HeylI0BJIECTBOPUTEIbLHO CTaBUTCS CTYJIEHTaM, KOTOPbIE€ HE MOTYT MPOJOJI-
KUTb 00ydeHHe 10 00pa3oBaTeNbHON Mporpamme 0e3 JOMOJIHUTEIbHBIX 3aHATHH [0 COOTBETCTBYIOLIEH
JUCHUIUTMHE ((QOPMUPOBAHUS U PA3BUTHS KOMIETCHIIHMH, 3aKpEIUIEHHBIX 32 JTAHHOW JMCLUILINHON).

8
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O1neHKa «HEeyJOBJIETBOPUTENIBHO» BBICTABJISETCS TAKXKeE, €CIIU CTYACHT: I10CJIe Havajla SK3aMeHa OTKa3al-
Csl ero cAaBaTh WJIM HapYIIMJ MpaBujia CIa4yM 3K3aMeHa (CIHCBIBAJ, MOJACKA3bIBaJ, OOMaHOM IIBITAJICS
MOJIY4UTh 00Jiee BBICOKYIO OIEHKY M T.]I.

B 3a4eTHYIO KHWKKY CTYOEHTa W NPUMoXKeHue K OUNNOMY BbIHOCUTCH OLIEHKA 3K3aMeHa
no aucuunimHe 3a 3 ceMecTp.

6.3. TunoBble KOHTPOSbHbIE 3aaHUA UK UHbIe MaTepuanbl, Heo6xoanmbie AN
OUEHKM 3HaHUW, YMEHUW, HaBbIKOB WU (MNKM) onbiTa A[AEATEeNbHOCTMU,
XapakTepusyrowmux atanbl GopMUpoOBaHUA KOMMETEHUMU B npouecce OCBOEHUS
obpasoBaTenbLHOW NporpamMmsbl

Bormpocel no ¢gopMupoBaHHio U pa3BUTHIO TEOPETUUECKUX 3HAHUH, TPETyCMOTPEHHBIX KOMIIETEH-
[USMH, 3aKPETUICHHBIMH 32 TUCHHUILTUHOW (IPUMEpHBIE BOIPOCHI 10 JEKIIMOHHOMY MaTepHally JUCIIH-
TUTAHBI):

. Uro Taxoe JC?

. Kputnuaeckue Touku 1 MeTOIbI MX onpeeneHus. KpuBbie oximaxaeHus.

. lloctpoenue JIC. Tunsr JIC.

. CTpyKTYpHBIE COCTaBIISIOIIME CIJIABOB.

. lomumopdusm Fe . CTpyKTypsl B CTaJsIX U YyTyHaX M UX CBOMCTBA.

. JInHUM AuarpaMMsbl, IEPBUYHAS U BTOPUYHAS KPUCTAIUIN3AL UL

. Pacuet koHuentpanuu C B 103BTEKTOUTHBIX U 3a3BTEKTOMIHBIX CTAJISX.

. Mapxku craneii, Knaccupukamnus crajiei.

. Uyrynsr;, niporecc rpaduTuzanuu B uyryHax. bensrit, CH, BY, KY. Ctoco0sI momy4eHu s, MapKH.
10. IpenmyiecTBa W HEAOCTATKH YYTYHOB U CTajel; 00IacTH MPUMEHEHUSI.

11. Yro takoe nudpy3noHHbIN U Oe3auddy3uoHHBIA pacnan? AYCTEHUT NEpPEeOXIaXACHHBIN,
KaKye MoJIydaroTcs MpH €ro pacraje CTpyKTypbl?

12. Tlpoueccsl, nexanme B ocHoBe T.0. craneii.

13. I'paduk mpornecca T.O. Dransr TO.

14. MlHTepBasibl 3aKaOUYHbIX TEMIIEpATyp AJIS CTAJIH.

15. BiiusiHue CKOPOCTH OXJIXKICHUS Ha CTPYKTYPhI 3aKAJIKH.

16. TloBepxHocTHas 3akanka, e€ mnpeumyuiectBa. OOopynoBaHHME A MOBEPXHOCTHOMN
3aKaJIKH.

17. Otnyck cranu, ero Ha3HauYeHue, BUAbl OTITYCKA.

18. Omxur, ero Ha3HAYCHUE.

19. HenocTaTku yriaepoaucThIX cTayel.

20. CTpyKTypHBIE COCTABJISIONIE JIETHPOBAHHBIX CTAJCH U UX CBOWCTBA.

21. MapkupoBKa JETUPOBAHHBIX CTAJICH.

22. Knaccugukanus JerupoBaHHBIX CTaJCH.

23. JlernpoBaHHBIE CTAIA ¢ OCOOBIMU CBOWCTBAMH

24. Mexanu3Mm kopposuu Me, Busl koppo3uu Me. Kakue nernpoBaHHbIe CTallU SBJSIOTCS
KOPPO3HOHHOCTOMKMMHU U TOUEMY?

25. XTO craneii, e€ Ha3HaYEHHE.

26. Menb, alFOMUHUN, UX TPEUMYILECTBA U HEJJOCTATKH.

27. CrimaBbl Ha OCHOBE MEJIU: JIATYHb, OPOH3HI.

28. CriaBbl Ha OCHOBE aJIIOMUHMSL: JINTEHHBIE, TeopMupyeMBbIe.

29. Hemeramunueckue KoHCTpyKuHoHHbIe MaTeprainsl (HKM), ux npenmyiiectBa u HEJOCTATKU.
30. Heoprannueckue HKM: crexna, kepamuka.

31. Oprannveckne HKM: miactmaccel.

O oOoO~NO Ol WDN P
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32. KoMIo3uIimoHHbIe MaTepPHAIIBI: KEPMETHI, apMHPOBAHHBIE MATEPHAITBI, TOPOIIKOBBIC
MaTepuasl .

Bormpockl 1Mo mpuoOpeTeHnIo U pa3BUTHIO MPAKTUYECKUX YMEHHM, MPETYCMOTPEHHBIX KOMIIETCH-
[USIMU, 3aKPETIIICHHBIMU 32 TUCHUIUIMHON (TPUMEPBI BOIPOCOB K 1a00paTOPHBIM paboTam):

1. Ha puc. 1 uzobpakena auarpamMmma coctosiHust Pb-Sn, A (Pb)
Kaxk nazwsiBaercs muaus DCE?
B (Sn)
%
= ‘D
F_
0 K1 100 %
Puc. 1.
a) TMKBUTYC, 0) BTEKTHKH,
B) COJIUJIYC; T) MpeeTbHON PACTBOPUMOCTH.

2. Crpykrypa CIUIaBOB B 00nacTsx 1 u 2 nuarpaMMsl, TpeaCTaBICHHOW Ha pUc. 1, COCTOHT:
aA)l-D+B;2—a+PBy; O)L1-D+P+w; 2P+
B)l -D+ a2 —a+f; N 1-O+a+B;2—a+Py.

3. Kpusas oxmaxkaenus 1s crijiaBa B KoHIleHTpanuei K1, mpeacraBieHHol Ha puc. 1, BBITISIUT:

a) 6) B) r)
O O O O
o o o o

T, MUH T, MUH T, MUH T, MUH

4. PactBopumocTb Pb B SN ¢ moHmkeHEM TeMIIEpaTyphI:
a) MOHMXKAETCH, 0) OBBIIIACTCS, B) HE U3MEHSETCS, T) HE 3HaI0.

5. Kputnueckue TOUku BbIpa)karoTCs IEPErMOOM KpUBOW OXJIaXAECHUS B CIIyqasx:
a) XMMMYECKHE COEIMHEHNUS; 0) YMCTBIE METAJLIBI ¥ 3BTEKTUUYECKHUE CIIJIaBBI;
B) TBEpbIE U KUJKUE PACTBOPHI; ') XAMUUYECKHE COETMHEHMS U TBEP/IbIE PACTBOPBI.

6. CocraB u xoiau4ecTBO (ha3 B IBYX(Pa3HBIX OOJACTSIX JHArPaMM COCTOSHUS ONMPEIEIISIOT 110 TIPAaB M-
ny:
a) (a3, 0) OTPE3KOB; B) Kypnaxkosa; r) ['u66ca.

7. Tlpu oOpa3oBaHUU TBEPOTO PACTBOPA ...
a) COXpaHseTCsS KPUCTATMYECKasi PEeIieTKa PacTBOPUTEIIS,
0) BCe KOMITOHEHTBI COXPAHSIOT CBOM KPUCTAIUTMUECKAE PEIICTKH;
B) 00pa3yeTcsi HOBast KPUCTAIUTMYECKAS PEIIeTKA, OTIMYAOIIASCS OT PEIIETOK KOMIIOHEHTOB;

10
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I) COXpaHSETCsl KpUCTAINYeCcKasl pelieTKa pacCTBOPEHHOI'O BEIECTBA.

Jledekr KpHCTaNTMYeCKOW pEeIIeTKH, MPEACTaBIIONMNA co0ol Kpall JHMIIHEH MOJIYIIOCKOCTH,
Ha3bIBACTCH. . .
a) TBOWHUKOM; 0) qMCIOKaIMEH; B) BaKaHCHEH; r) 1e(heKTOM YIaKOBKH.

JucnepcHo-ynpoYHeHHbIE KOMIIO3UIIMOHHBIE MaTepHallbl HA METANINYECKON OCHOBE MOIY4YaloT:
a) JINTbEM O]l JABJICHUEM, 0) MeToJaMH ITOPOILIKOBOM METaTypIUH;
B) DKCTPY3HUEH; ) METo1aMu 00pabOTKU JaBIICHUEM.

Hpouecc 3apOKACHUSA U pOCTa HOBLIX, Yallle BCECTO PABHOOCHBIX, 3€PCH C MCHBIIUM KOJIUYCCTBOM

nedexToB B mpolecce Harpesa AeopMUpPOBAaHHOTO MeTalla Ha3bIBACTCH ...
a) pEeKpHUCTAITU3AIUEH 0) HaKIenoMm, B) BO3BpaTOM, T) OJIUTOHU3AIUEH .

BOHpOCBI IO 3aKpPCIIJICHHUIO TCOPCTUYUCCKUX 3HaHHI>i, YMCHI/Iﬁ U IPAKTUUCCKUX HABBIKOB, MPCAY-

CMOTPEHHBIX KOMIETEHIIUSIMU (BOIIPOCHI K SK3aMEHY):

1. Meramibl, 0COOEHHOCTH aTOMHO-KPHCTANTUYECKOTO CTPOCHUSI.

2. W3orponusi, aHU30TPOIHS, AITIOTPONHS (MOJIMMOP(HBIE TPEBPALICHIS) METAIIIIOB.

3. CrpoeHue peanbHBIX KpUCTAUIOB. Toueunsble, nuHelHble OedekThl. Jluciokanuu: KpaeBbie,
BHHTOBBIC.

4. Kpucramnuzamnus MeTaiuioB. M3menenne cBoOOAHOM YHEPTUU B 3aBUCUMOCTH OT TEMIIEPATYPHI.
Kpussie oxnaxaenus. Kputnueckue ToOUku.

5. MexaHu3M U 3aKOHOMEPHOCTH KPHCTAUIM3ALUHA METAJIOB. YCIOBHUS MOTYYSHHS MEIKO3EPH H-
CTOM CTPYKTYpHI.

6. l3ydeHme CTpyKTYpbl METAIIOB U cIiIaBoB. OmpeneneHne XMMUUecKoro cocraBa. @usnueckie

METO/IbI HCCIIEIOBAHMUSL.

dusnyeckas npupoaa aehopMaiii MeTauioB. Paspyimenne MeTasios.

8. MexaHnuyeckue CBOWCTBA METAIOB U crjaBoB. CIIOCOOBI OmpeneneHus] X KOIUYECTBEHHBIX
XapaKTEepPUCTHUK.

9. Texuonoruueckue M HKCITyaTal[MOHHbIE CBOMCTBA METAIOB U CIIJIaBOB.

10. Biiusnue nnactuueckoi aedopMaiiuu Ha CTPYKTYpy M CBOMCTBa MeTaljioB: Hakien. Bosspar,
PEKpUCTAIIIU3ALHSL.

11. OcHOBHBIE MOHATUSA TEOPUHU CIIaBOB. OCOOEHHOCTH CTPOCHUS, KPUCTAIM3AUU U CBONCTB
CILJIaBOB.

12. Knmaccudukamust crijiaBoB TBepAbIX pacTBOpoB. {uarpamma cocrosiHus crurasa (/1.C.C.).

13. JI.C.C. ¢ HeorpaHHUYE€HHOMW pacTBOPHUMOCTHIO KOMITOHEHTOB B TBEPJOM COCTOSIHHH.

14. 1.C.C. ¢ oTcyrcTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSHUU.

15. JI.C.C. ¢ orpaHU4€HHOIN pacTBOPUMOCTHI0O KOMIOHEHTOB B TBepAoM coctosiHuu. JI.C.C. ucnbi-
THIBAIONMX (pa30BbIC MPEBPAILCHUS B TBEPAOM COCTOSIHUH.

16. Cs3b Mexy cBoiicTBamu crutaBoB u tunom J1.C.C.

17. lmarpamma cocTosiHUS kene30 — yrnepo (tieMeHTuT). KoMmoHeHTs! U (ha3bl Kene30yriepo -
CTBIX CILIaBOB.

18. lnarpamma coCTOSIHHSI Kene30 — yriepoa (ueMeHTHT). CTPYKTypbl JKeNe30yrJIepOIuCTBIX
CILJIaBOB: CTAJIU, YYTYHBI.

19. Vrneponuctsie cranu. Knaccudukanus 1 MapkupoBKa yIIepOJUCThIX CTaleH.

20. Yyrynsl. Knaccudukanust 1 MapKupoBKa 4yryHOB.

21. Yyrynsl. [Ipouecc rpadutuzanuu. BnusHaue rpadgura Ha MeXaHHYECKHE CBOMCTBA YyI'YHOB.

~
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22. Tepmuueckasi 00pabOTKa. DTarbl ¥ BUIBI TEPMHIECKON 00pabOTKH.

23. Pacnan nepeoxiaxkaeHHoro aycreHuTa. Kpupsle pacnana.

24. Otnyck crasneid. Buapl otmycka.

25. XumuKo-TepMudeckas 00paboTKa crasei.

26. Jlerupoannsie cranu (JIC). IIpeumymmectBa u Hepoctatku JIC. BrnusHue nerupyronmx die-
MeHTOB (JID) Ha cTpyKTypy M CBOICTBa CTaJu.

27. Knaccudukanms JIC.

28. DIIeKTpOXUMHUYECKasi U XUMUYECKasi KOPPO3Hsl.

29. Knaccudukanusi KOppo3HOHHO-CTOWKUX CTAJIeH U CIJIaBOB.

30. XKapocroiikue ¥ kapONPOYHBIE CTAIN U CILIABHI.

31. lipetusie Metamsl (LIB). AmtoMuHuil MarHuii, Meib U CIIJIaBbl HA UX OCHOBE.

32. KoMIo3uimoHHbIe MaTepHuabl.

33. [ImacTryeckre Macchl.

34. Kepamuueckue MaTepHalibl U CTEKIA.

35. Kayuayku u pe3unsl. Knesipecst Matepuaisl B TepMETHKH.

6.4. MeTognyeckne MaTepuansl, onpeaenswoume npouenypbl OLeHUBaHUA 3HAHUM,
YMEHUW, HaBbLIKOB U (UNKM) onbiTa [EATENbHOCTU, XapaKTepu3yH LlMX I3Tanbl
chopMMpoBaHMA KOMNETEHLUN

[Iporieypsl oneHNBaHUS 3HAHWW, YMEHUI, HABBIKOB, XapaKTEPHU3YIOUMX dTarbl (OPMHUPOBAHUS
KOMIIETEHIINH, U3JI0’KEHbl B METOJMUYECKMX PEKOMEHJAIUAX 10 M3Yy4eHUIO Kypca «MaTepuaioBeieHue.
TexHONOTHsS KOHCTPYKIIMOHHBIX MaT€pPHAaIOB», B KOTOPBIE BXOJAT B METOJUYECKIE PEKOMEHAINH K BbI-
MOJTHEHHIO W 3alMTE JJA0OPATOPHBIX Pa0OT M MPAKTHUECKUX 3aHITHH, M 33JaHUI Ha CaMOCTOSITEIBHYIO
paboty (mpunoxxenue k Hactosimeir PTIT).

7. Nepe4yeHb OCHOBHOW M AONONHUTENbLHON y4eOHOM NUTepaTypbl, HeOOXoaMMon ons
OCBOEHMUA AUCLUNIIUHDbI

a) OCHOBHAas JUTepaTypa

1. AdpamoBa A.A., CepreeB H.H. Matepuanosenenue [Yuusepcuterckas oubdnmuoreka ONLINE]:
yaebnuk. Tynma: TITIY um. JI. H. Tonctoro, 2012. Pexum nocryna:
http//biblioclub.ru/index.php?page=book_red &id=230547 &sr=1

2. 3emckoB 1O. I1. , Tkauenko }O. C., Jluxauesa JI. b. , Kpaumuu b. M. Marepuanosencuue [YHu-
Bepcuterckas ounbmoreka ONLINE]: yueObHoe mocodue. Boponex: BopoHexckuit rocyiapcTBeHHBIH
YHUBEPCHUTET HHKEHEPHBIX TexHoioruii, 2013. Pexxum nocryna:
httpz//biblioclub.ru/index.php?page=book_red &id=141977 &sr=1

0) 10MOJIHUTEJIbHAS JIUTEPaTypa

1. Yepnon B.A., Tumomenko H.M., KucnskoB M.A.«JIabopaTopHBI MPAaKTUKYM 11O KOHCTPYKIIH-
OHHBIM MaTepuanam». CmoneHnck, 2013.

2. Yepnos B.A., UepnsimeB B.A., KucnskoB M.A. «COOpHUK TECTOBBIX 33JaHUM IO MAaTEPHAJIOB €-
JICHUIO U TEXHOJIOTMH KOHCTPYKIIMOHHBIX MaTepuaaoB». CMoseHck, 2016.

3. Anennuesa E. B., T'uscosa U. B., Koxxyxuna O. H. MatepuanoBenenue [YHUBepcUTEeTCKAS
oubmmoreka ONLINE]: xoncrexr nekiuii. Tam6oB: Msnarenscto ®T'BOY BIIO «TI'TY», 2011. Pexxum
nocryna: http//biblioclub.ru/index.php?page=book_red&id=277958&sr=1
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8. MepeyeHb pecypcoB UHPOPMALUOHHO-TENEKOMMYHUKALMOHHON ceTu «UHTepHeT»
Heo6xoAMMbIX ANA 0CBOEHUA AUCLUNIINHDI

1. http//materialscience.ru/lectures/lectures_materialoved.htm
2. http//modificator.ru/terms/material. html
3. http/Aww. nait.ru/journals/number.php?p_number_id=57

9. MeTogun4yeckune YKa3aHunua ans o6yqarou.w|xc;| no OCBOEHUNI0 ANCUUNJINHDbI

JucuuiuinHa npeaycMaTpUBaeT JIEKIUU pa3 B HEAEIIO, IIPAKTUYECKUE 3aHATUE pa3 B IBE HEACIU
U J1abopaTopHble pabOTHI pa3 B YyeThIpe Hezlenu. M3ydeHue Kypca 3aBepluaeTcst SK3aMEHOM.

VYcenemHoe u3ydeHne Kypca TpeOyeT MOoCceIeH s JIeKIil, akTiBHOW paOOThl Ha MPaKTUYECKUX 3a-
HATHSAX U JTAOOPaTOPHBIX paboTaX, BHIMOJIHEHUS BCEX YUeOHBIX 3aJaHUH IperoaBaresis, 03HaKOMJI €HUs
C OCHOBHOU U JIONIOJIHUTEIIbHOMN JITUTEPATYPOHL.

Bo Bpems e KuMu CTYIEHT JOJIKEH BECTH KPAaTKUM KOHCIEKT.

PaboTa ¢ kKOHCIIEKTOM JIEeKUMH IpearnoaaraeT NpocMOTp KOHCIIEKTa B TOT e JIeHb [TOCIIE 3aHATHH.
IIpu 3TOM HEOOXOIMMO MOMETUTH MATEPHANIbl KOHCIIEKTA, KOTOPBIE BBI3BIBAIOT 3aTPyJHEHUS JJIs ITOH U-
MaHud. [Ipu 3TOM 0Oydarommiics JOMKEH cTapaTbCsi HAWTH OTBETHI HA 3aTPYIHUTEIbHBIE BOIPOCHI, HC-
MOJIB3Yysl PEKOMEHIYeMYIO JIUTeparypy. Eciiu eMy caMOCTOATENbHO HE yAaldoch pa3o0paThCs B MaTepua-
e, HeoOX0AUMO cOPMYITUPOBATH BOIIPOCHI M 0OPATUTCS 32 TIOMOIIBIO K MPENoJaBaTei0 Ha KOHCYbTa-
AW WM OIvKaldIe JIEKIIUH.

OO0yuaromeMycss HEOOXOAUMO PErylsipHO OTBOJUTH BpeMs JJIsl IIOBTOPEHHUS MPOUJCHHOIO Mate-
puasna, IpoBepsisi CBOU 3HAHMS, YMEHUS U HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHyeckue (CeMHHAPCKHE) 3aHATHSI COCTABIISIOT BaXKHYIO YaCTh MPO(eCCHOHaIbHOM MOro-
TOBKU CTyAeHTOB. OCHOBHAs 11€J1b TPOBEICHUS PAKTUUECKIX (CEMUHAPCKUX) 3aHATUN - (OPMUPOBAHUE Y
CTYJICHTOB aHAJIUTUYECKOTO, TBOPUECKOTO MBILIUIEHUS IIyTeM PUOOPETEHU S MPAKTUUECKIX HABBIKOB.

Metoauueckue ykazaHUsl K NMPAaKTUYECKUM (CEMUHAPCKUM) 3aHSATHUSM MO JUCLUIUIMHE HapsIy C
paboueit mporpaMMoii U TpadKOM Y4eOHOTO MpoIlecca OTHOCATCS K METOIUYECKUM JTIOKyMEHTaM, OIpe-
JeTISIOIMM YPOBEHb OPTaHU3aIMU U KayecTBa 00pa30BaTeIbHOIO Mpoliecca.

Copepxanue NpakTUUeCKUX (ceMuHapckuXx) 3aHsaTuil (uxcupyercs B PIIJl B pasnmene 4 Hacros-
el MpOrpaMMmabl.

Baxkneiield cocraBisomeit 1r000i (GopMbl MPaKTUYECKUX 3aHSATUN SIBJISIOTCS yIpakHeHus (3a-
nanust). OCHOBA B YIPaKHEHUH - IPUMEP, KOTOPBIM pa3dupaercs ¢ MO3ULUI TEOPUH, Pa3BUTOMN B JIEKIIUU.
Kak npaBuiio, OCHOBHOE BHUMaHHE yaensercs (GOpMUPOBAHUIO KOHKPETHBIX YMEHHMH, HaBBIKOB, YTO U
oIpesieNsieT Cojiep KaHue JeITeIbHOCTU CTY/IEHTOB - pellieHue 3a71ad, rpaduueckre paboThl, yTOUHEHHE
KaTeropui U MOHSATUM HAYKH, SABJISIOLIMXCS MPEANOCHUIKON MPaBUIIBHOIO MBILUIEHUS U PEUU.

ITpakTuueckue (ceMUHApCKUE) 3aHATUS BBITOIHSIOT CIEAYIOIME 3a1auu:

CTUMYJIUPYIOT PETYISPHOE M3Yy4EHHE PEKOMEHIYeMOW JMTEpaTyphbl, a TakkKe BHUMATEIBHOE OT-
HOIIICHHE K JIEKHHOHHOMY KYpCY;

3aKpEIUISIIOT 3HaHUS, TOIy4YeHHBIE B IIPOIECcCe JIEKITMOHHOTO 0OY4EHUsI M CaMOCTOSITENbHOM pabo-
TBI HaJl JINTEPATYPOH;

pacumpsroT 00bEM TPoheCcCHOHATBFHO 3HAYUMBIX 3HAHW I, YMEHUM, HABBIKOB;

II03BOJISIFOT IIPOBEPUTH NPABUIIBHOCTH PAHEE MOJYUYECHHBIX 3HAaHUH;

IIPUBUBAIOT HABBIKA CAMOCTOSITEJIbHOTO MBIIUIEHUS], YCTHOTO BBICTYIIJIEHUS;

CIIOCOOCTBYIOT CBOOOTHOMY OIEPUPOBAHUIO TEPMUHOJIOTHECH;

IIPENOCTABIISIIOT IIPENOABATEN0 BO3MOXKHOCTh CHCTEMAaTUYECKH KOHTPOJIUPOBATh YPOBEHB CaMO-
CTOATENbHON pabOThI CTY/IEHTOB.
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[Ipy moaroToBKe K MPAKTHYECKHUM 3aHATHUAM HEOOXOAMMO NMPOCMOTPETh KOHCHEKTHI JIEKUHUH U
METOJUYECKUE YKa3aHUs, PEKOMEHJOBAHHYIO JIMTEPATYPY MO JaHHOM TeMe; NOATOTOBUTHCS K OTBETY HA
KOHTPOJIBHBIE BOIIPOCHI.

3a 10 MUH 10 OKOHYAHHMS 3aHSTHUS MPEMOJaBATEIh POBEPSIET 0OBEM BBHIMOTHEHHON HA 3aHSATHH
paboThl ¥ OTMEYAET pe3ylbTaT B paboueM KypHaje.

OcraBumecs: HEBBIMOJIHEHHBIMU ITYHKTHI 33/1aHUS MPAKTUYECKOTO 3aHATUS CTYIEHT 00s3aH 0] e-
JaTh CAMOCTOSITENIBHO.

JlaGopaTopHble padoThI COCTABIISIOT BAKHYIO YaCTh TPOPECCHOHAIBHOM MOATOTOBKU CTYACHTOB.
OHu HaIpaBJICHBI HAa KCIIEPUMEHTAIBHOE MMOATBEPIKICHIE TEOPETHUECKUX TTOJIOKEHHUH 1 OPMUP OBaHHE
y4eOHBIX U MPO(PeCCHOHATBHBIX MPAKTUUECKUX YMEHUH.

BeimonHenue cryaeHTaMu 1a00paTOpHBIX padOT HAITPaBJICHO Ha:

00001eHe, CUCTeMAaTH3allNI0, YITyOJeHUEe, 3aKperjieHUe MOJYdEHHBIX TEOPETUYECKUA X 3HAHUM
10 KOHKPETHBIM TeMaM JAUCLUILINH;

(dopMHEpOBaHUE HEOOXOANMBIX TPOPECCHOHABHBIX YMEHUH 1 HABBIKOB;

JMCUUIUIMHBL, 10 KOTOPBIM IIAHUPYIOTCS J1a00opaTOpHbIE pabOThl U UX 00BEMBI, OIPENEISIIOTCS
pabounmK ydeOHBIMHU IIJIAHAMHU.

Meronuyeckue yka3aHUs MO MPOBEACHUIO J1a0OpaTOpHBIX paboT pa3pabaThIBalOTCS HA CPOK JCH-
crBus PITJI u BKItO9aroT:

3arjaBHe, B KOTOPOM yKa3bIBaeTCsl BUJ paboOTHI (JJabopaTopHas), ee MOPsSIKOBbIN HOMep, 00BbEM B
yacax U HaHMECHOBAHUE;

11eJ1b pabOoTHI;

IpeaMeT U CofiepykaHue paboThl;

000pyZIOBaHNE, TEXHUUECKUE CPENICTBA, HHCTPYMEHT;

MOPSIIOK (ITOCIEe0BATENbHOCTD) BBITIOTHEHUS pabOThI;

MpaBUJIa TEXHUKN O€30MaCHOCTH M OXpaHBI TPpy/a MO JaHHOU padoTe (110 HEOOXOIMMOCTH );

oOmme nmpaBuiia K oGopMIEeHUIO PadOTHI;

KOHTPOJIbHBIE BOMIPOCHI U 3aJaHUS;

CIIUCOK JIUTEPATYpPhI (110 HEOOXOUMOCTH ).

Conepsxanne 1adbopatopHbix padot gukcupyercs B PIIJ] B pa3nene 4 HacTosIe mporpaMMel.

[Ipy nnanupoBaHuU Ja0OPATOPHBIX PAOOT CleAyeT YUYUTHIBATh, YTO HApsAy ¢ BEAyLICH LENbio -
MOJATBEPKACHUEM TEOPETUUECKUX MOJ0KEHHUH - B XOJI€ BHITIOJHEHUS 3aJaHUH Y CTYCHTOB (JOPMHUPYIOT-
Csl IPAKTUUYECKUE YMEHUS M HaBBIKK OOpaIlEHUS ¢ JIA0OpaTOPHBIM 000pYyAOBaHUEM, alliapaTypou U Tp.,
KOTOpBIE MOTYT COCTaBJISITh YaCTh MPOQECCHOHATBHONW MPAKTUUECKON MOArOTOBKH, a TAaKkKe MCCIEIOB a-
TEJIbCKHE YMEeHUs (HaOloaaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIUBATh 3aBUCUMOCTH, JEJaTh BbI-
BOJIbl U 0000IIEHN ST, CAMOCTOATEIBHO BECTH HCClIe0OBaHME, 0QOPMIISTh PE3YIIbTAThI).

CocraB 3aanuii 7151 1a0OpaTOpHON PabOTHI AOJIKEH OBIThH CIIJITAHMPOBAH C TAKMM PacyeToOM, 4TO-
ObI 32 OTBEIEHHOE BPEMsI OHM MOTJI OBITh KAUECTBEHHO BBITIOJIHEHBI OOJBIIMHCTBOM CTY/IEHTOB.

HeoOxoaumbpIMu CTPYKTYPHBIMHU 3JIEMEHTaMU J1a00paTOpHOIl pabOThl, TOMUMO CAMOCTOSITETHHOM
JIeSITEIbHOCTU CTYAEHTOB, SIBJISIFOTCS MHCTPYKTaX, MPOBOJUMBIN MpenojaBaTeseM, a TakkKe opraHu3arus
00CYX/IeHUSI UTOTOB BBIMOJHEH U 1a00paTopHON paboTHI.

Beinmonnenuo 1abopaTOpHBIX pabOT MpEANlIeCTBYET MPOBEPKa 3HAHUM CTYIEHTOB — HUX TEOPETH-
YeCKOW TOTOBHOCTH K BBITTOJIHEHUIO 33 JaHHSL.

[Topsimok mpoBeeHHS JIaGOPATOPHBIX PadoT B IIEJIOM COBIIAJACT C MOPSAKOM MPOBEICHUS MPaK-
TUYECKUX 3aHATHH. [IoMMMO COOCTBEHHO BBITIOJIHEHUS PaOOTHI IS KaXI0W JabopaTopHOil paboThI
IpeaycMOTpEHa Mpolieypa 3allMThl, B X0J€ KOTOPOH MpenojaBareiab MPOBOJUT YCTHBIA WM MUCHbMEH-
HBIH OIPOC CTYACHTOB JJISi KOHTPOJISI TOHUMAHUS BBIOJHEHHBIX UMU U3MEPEHUM, TPaBUILHON HUHTE P-
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MpeTanuy MOJIYICHHBIX PE3yIbTaTOB M YCBOSGHUS UMH OCHOBHBIX TEOPETHUYECKHX M MPAKTHUYCCKHX 3H a-
HUH 110 TeMe 3aHATHS.

B xoze BblmonHeHUs 1a00paTOpHbIX pabOT CTYyAEHT TOTOBUT OTYEeT O padore (B mporpamme MS
Word nnu 1:060M pyroM TEKCTOBOM pefakTope). B oTuer 3aHOCSATCS pe3ysbTaThl BBIMOIHEHUS KaKIOTO
IYHKTA 33/1aHUS (CXeMBI, quarpaMMbl (TpauKe ), TAOIUIIEI, pacyeThl, OTBETHI Ha BOIPOCHI TyHKTOB 3a/a-
HUS, BBIBOJBI U T.11.). [IpuMepHbIil 00pa3zen; odopmiieHUs OTYETa UMEETCS y IPEnoJaBaTers.

[Ipy moAroTOBKE K 3K3aMeHY B JIOTIOJHEHUE K H3yYeHHUIO KOHCIIEKTOB JICKLIHH, y4eOHBIX TOCOOMI
U CIIaliJI0OB, HEOOXOAMMO TOJIB30BATHCS YUEOHOW ITUTEPATypOl, PEKOMEHIOBAHHOW K HACTOSIIEH Tpo-
rpamMe. [Ipu MOATOTOBKE K SK3aMEHY HY)KHO H3Yy4UTh TEOPHIO: ONMPEACICHUS BCEX MOHITHI U TOIXOIbI
K OLICHUBAHUIO JI0 COCTOSIHUSA MOHUMAaHUs MaTepuasia U CaMOCTOSTENIbHO PEIMTh 0 HECKOJIBKY THIIOBBIX
3a7ad U3 Kaxaou temsl. [Ipu pemeHun 3amad Bcerga HEOOXOIUMO YMETh KaUeCTBEHHO MHTEPIIPETHPO-
BaTh UTOT PEIICHUS.

CamocrositeqbHas padora cryaeHToB (CPC) o qucuunianHe UrpaeT BaKHYIO poib B X0JI€ BCe-
ro y4eOHOro mporecca. Meroandeckue Matepuansl U pekomennanuu i oodecrieuenust CPC rorossres
MpENoaaBaTeIeM U BbIJAIOTCS CTYACHTY.

10. MNMepevyeHb MHPOPMAUMOHHbLIX TEXHOJIOrUMNA, UCMOJSIb3yeMbIX NMPU OCYLLECTBIEHUMU
obpasoBaTenLHOro npouecca no AUCUUNIIMHE, BKIKO4YasA MepeyYeHb MPOrpaMMHOro
obecneyeHnA U UHPOPMALIMOHHbIX CNPaBO4YHbIX CUCTEM (NP HEOOBXO0AMMOCTH)

IIpu npoBeneHNH e KIMOHHBIX 3aHATUI IIPENYCMaTPUBAETCS NCIIOIb30BAHUE MYJIIBTUMEUIHOIO
00opynoBaHusl (KOMIBIOTEP-IIPOEKTOP-3KpaH) ISl JAEMOHCTPAllUM MNPENBApUTEIBHO IOJATOTOBIEHHBIX
CJIA10B.

Ilpn npoBeneHuMn J1a00PATOPHBIX PadOT INPEAYCMAaTPUBAETCS MCIOJIB30BAHUE CIELUATU3ZUPO-
BaHHOW J1abOpaTOpUU, OCHAIIEHHOM, TOMUMO OCHOBHOI'O 000PYI0BaHU s, KOMIIBIOTEPHONW TEXHUKOW IS
(duKcaMM U aHaJIM3a Pe3ylbTaToB PadOThI, IPEABAPUTENBHOIO OQOPMIIEHHS PE3yIbTaTOB OTYETA.

11. OnucaHme matepuanbHO-TEXHUYECKOM Oa3bl, HeoGxoauMON ANsA OCyLeCTBIeHUSA
oGpasoBaTenbLHOro npowuecca no AUCUUMNINHe

JleKIMOHHBbIE 3aHATHS: ayAUTOPHS, OCHAICHHAS MPE3CHTALIMOHHOW MYJIbTUMEIUWHONW TEXHU-
KO (ITPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlabopaTopHbie padoThl 110 JaHHOW TUCHHUIINHE MPOBOAATCs B taboparopuu Ne B — 103 «Me-
TaJNIOBEJCHUE U TEXHOJOTHSI 00pabOTKH METAJJIOBY, OCHAIICHHON TEPMUYECKUMHU Me4aMH, UCIBITATEIb-
HBIMH MAaIlIMHAMU, METAIIOTPapUIeCKUMH MHKPOCKOIIAMHU, TBEPJOMEPAMH.

ABTOp

KaHJI. TEXH. HAYK, JOIEHT B.A. YepHos

N.o. 3aB. xkadenpoit TOD

KaHJ. TEXH. HayK, IOUEHT B.A. Yepnosn
3aB. xkadenpoit 1T

KaHI. TEXH. HayK, JOLEHT B.A. Muxaiinos
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