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PABOYASA TPOT'PAMMA JUCHUIIJIMHBI

Pa3nesibl paGoueil mporpaMmmabl

Llenu ocBOCHUs AUCHUIUTMHBL. [lepeueHb MIaHupyeMBbIX Pe3yIbTaTOB 00y4EHUSI.

MecTo AUCUMILTUHBI B CTPYKType 00pa30oBaTeIbHOM MPOrpaMMBl.

CrpyKTypa U colepkaHue AUCIUIINHBL.

[lepeueHp yueOHO-METOANMUECKOTO O0ECIICUEHHUS U1 CAMOCTOSITEIbHON pabOThI

00ydJaroumxcsi Mo JUCHUIIINHE.

5. ®oHJ OIICHOYHBIX CPEACTB ISl IPOBEICHUS TPOMEKYTOUYHOM aTTECTallMi 00Y4AIOIIUXCS 110
JUCLUIINHE.

6. IlepedueHb OCHOBHOH U JIOMOJIHUTEIBHONH Yy4e€OHOM JIUTEepaTyphl, HEOOXOIUMOM /I OCBOCHUS
JTUCLUTIITUHBI.

7. Tlepedenb pecypcoB HH(GOPMALIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu «HTepHETY,

HEOOXOUMBIX /Il OCBOEHUS IUCLUIUIMHBI.

MeTtoauueckue yKazaHus JUisi 00y4aroIuxcsi 0 OCBOCHUIO TUCIUTUIMHBI.

9. Ilepevyenp MHPOPMALMOHHBIX TEXHOJIOTHH, HCIIOJIB3YEMbIX IIPU OCYIIECTBICHUH
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILINHE.

10. Onucanue MaTepruaIbHO-TEXHUIECKOH 0a3bl, HEOOXOIUMOM /ISl OCYIIECTBICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILINHE.

AN s

o

IIpuiio:xkenusi K padoyeid mporpaMme 1M CHUNIMHBI
[Ipunoxenue 1. AHHOTaLMs pabodel MporpaMMbl
[Tpunoxxenue 2. [Ipukpennenusie Ghanisl

[IporpamMma coctaBneHa B cooTBeTcTBHH ¢ TpeOoBaHusMu CYOC MAU, pa3paboTaHHOTO Ha OCHOBE
moaudummpoanasix @I'OC BO (3++) nmo nanpasnenuro 22.03.01 MarepuaioBe/icHIE W TEXHOJIOTUN
MaTepHaJloB

ABTOpPBI IPOTPaMMBI.

ITumenoB C.C.

3aBenyromuii odecrneunBaroiieil kaheapoit

TAOM

[IporpamMma onobpeHa:

3aBeyronuii Beimyckatomiei kapeapoit TAOM  JlupekTop BbITycKaroiero grimana
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1. HIEJU OCBOEHMUJs JUCHUIIINHBI. IEPEYEHD IINTAHUPYEMbIX
KOMIIETEHIIMI U PE3YJIBTATOB OBYYEHMUSI.
Llenpro 0CBOEHMS JUCHMILUIMHLI MaTepraibl ¢ 0COOLIMU (PU3MKO-XUMUYCSCKUMH M (QU3UICCKUMU
CBOWMCTBAMH SIBJIICTCS JTOCTHIKCHHE CIICIYIOIIHNX pe3yibTaToB ocBoeHus(PO):

N MMudgp PesysbTaTt 00y4yeHus

1 3-1(ITIKP- 3HAaTh OCHOBHEIC 3aBHCHMOCTH JKCIUTyaTallMOHHBIX CBOWCTB AeTalell MamnH M TIPHOOPOB,
6.1) HWHCTPYMEHTOB OT TEXHOJIOTHIECKHUX (PAKTOPOB.

2 V-3(IIKP- YMeTh OCYLIECTBISATh ONTHMANBHBIN BHIOOpD MarepuaioB, B TOM YHCJIE C HCIIOJIb30BaHUEM
6.4) MH(OPMaMOHHBIX TEXHOJIOTUH

3 3-1(ITIKP- 3HaTh BUABI MAaTCPUAJIOB, IPUMEHIEMBIX B aBHAITMOHHON M MAIIMHOCTPOUTEIBHBIX OTPACIISIX.
1.1)

4 V-1(IIKP- YMeThb oLleHUBaTh HaAEKHOCTh, SKOHOMUYHOCTb U SKOJIOTHYHOCTh IIPUMEHIEMBIX MaTEpUANOB.
1.1)

5 B-1(ITKP- BrnageTrs ONBITOM palMOHAJIBHOTO BBHIOOpPa MAaTEpHANIOB, YYHUTHIBAs MX HaJEXKHOCTB,
1.1) SKOHOMMYHOCTb U 3KOJOTHYHOCTb.

6 3-1(IIKP- 3HaTh OCHOBHBIC THIIBI MaTEPHAIOB PA3TUIHOTO HA3HAUCHUS TSI PEIICHHS MPO(eCCHOHATBHBIX
1.2) 3a1au

7 V-1(IIKP- YMeTh BHIOMpATh OCHOBHBIE TUIIBI MAaTEPHAIOB Pa3JMYHOIO HA3HAYCHUS HAa OCHOBE 3aJIlaHHBIX
1.2) YCIIOBHH 3KCIUTyaTaluu

8 Y-1(TIKP- YMeTh HaXOIUTh MPUIUHEI HECOOTBETCTBUS MPOIYKIINH HOPMATHBHEIM TPEOOBaHUIM.
1.3)

[lepeuncnennpie PO sBistroTcs aTanom GopMUpOBaHHS CIEIYIONIMX KOMIIETCHIIUNA:

N Mudp Komnerenuus

1 ITKP-6 CnocobeH K pa3pabOTKe, CONPOBOXKICHUIO M HWHTETPALlMM THUIOBBIX TEXHOJOIMYECKUX
IPOLECCOB B 00JaCTH MaTepUATIOBECHHUS H TEXHOIOTHU MaTEepUAJIOB

2 MKP-1 Croco0GeH OCYIIECTBISITh palMOHANBHBIA BHIOOD MAaTEpUaIOB Ha OCHOBE aHalIW3a 33TaHHBIX
YCIOBHIl OJKCIUIyaTalMd MAaTEpUajloB, YYUTBIBasS HMX HAAE&KHOCTb, HSKOHOMHYHOCTH H
9KOJIOTHYHOCTh

NHnukaTopel JOCTHXKEHHS KOMIIETEHIIUMH, CIy)Kallde IS TPOBEPKH CHOPMHUPOBAHHOCTH YACTH
COOTBETCTBYIOLIEH KOMIICTCHIIUU:

N Mudgp Nupukarop KoMuereHuun

1 [IKP-6.1 Pa3zpabarpiBaeT THIIOBBIE TEXHOJOTMYECKHE MPOLECCOB B OOJIACTH MaTEpPHAIOBEICHUS U
TEXHOJIOTHH MaTepHalioB

2 IIKP-6.4 Hcnons3yer B HCCHAEAOBaHUSAX M pacyeTax 3HAaHMS O METOJaX aHaliu3a, AUArHOCTUKU U
MOJICIIIPOBAHMS CBOWCTB MAaTEpPHAJIOB, a TaK k€ O (PM3MUYSCKMX W XUMHYECKHX IpoIeccax,
MIPOTEKAIIIUX B MaTepHajax IpH UX MOTyYCHUH, 00paboTKe U MOAU(DUKAITIU

3 IIKP-1.1 OcymecTBIseT paloHAJBHBINA BBHIOOP MaTepHajOB Ha OCHOBE aHAIN3a 3aJaHHBIX YCIIOBHI
IKCIUTyaTaIIH

4 [IKP-1.1 OcymiecTBisieT paloOHATBHBIA BHIOOP MaTepualoB Ha OCHOBE aHAIM3a 3aJaHHBIX YCIOBHH
9KCILTyaTaluu

5 IIKP-1.1 OcymiecTBIeT palioHAJBHBIA BBHIOOP MaTEpPHAJIOB Ha OCHOBE aHANM3a 3aTaHHBIX YCIIOBHHA
IKCILTyaTaIlH

6 [IKP-1.2 Hcnonp3yeT 3HaHUS 00 OCHOBHBIX THIIAX MaTEpUalIOB Pa3JIMUHOTO HA3HAYEHMS VIS PEIICHHS

poeCCHOHATBHBIX 3afad.

7 [IKP-1.2 Hcnonp3yeT 3HaHUS 00 OCHOBHBIX THIIAX MaTepUalioB PAa3IMYHOIO HAa3HAUCHMS IS PEIICHUS
IpodeCcCHOHAIBHBIX 33/1a4.

8 ITKP-1.3 BrIsgBISeT M aHAMM3NPYET NPUYMHBI Opaka/HECOOTBETCTBYIONICH IPOIYKIHH

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT PAMMBI.
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Jucuumimaa Marepraiibl ¢ 0COOBIMH _(DM3UKO-XUMHYCCKHUMU W (DU3WYSCKUMH CBONCTBAMU

SIBJISICTCS] TIPEIIIECTBYIONMICH 1 TTOCIEeNYIONIEH IS CIEAYIOIINX TUCITUATIINH:

N IMpenmecTBy0ne JUCHUNJINHBI Iocaeaywomue TMCUMIIUHBI
1 ®dusnka 1 Mexanuka nepopmupyeMsix Ten | Hayuno-uccienoBarensckas pabora
2 TexHonornueckoe obopynoBaHue B | ToroBas roc. arrecrarus
mpoueccax o0pabOTKM  MeTaNInYecKUuX
MaTepUaJIOB
3 DU3NYECKOE METAIIOBEICHUE MarepuaiioBeieHue u TEXHOJOTHU
KOHCTPYKIMOHHBIX MaTEPHAIIOB 2
4 TexHosornyeckas NpakTHKa

3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHbI
OO1m1ast TpyJ0EMKOCTh JUCIUILTHHBI COCTABISET 2 3aUeTHBIX(bIe) equHuUI(bI), /2 yaca(oB).

Mopyab Paznen Jexkunu | Hpakruu. | JlabGopar. CPC Bcero Bcero ¢
3aHATHSA padoThI 4acoB | JK3aMeHAMH
H
KYPCOBBIMH
MO®XC 8 MeTauibl ¥ METaUTMUECKHE 4 6 0 12 22 72
ceMecTp CILIaBEI
Hemerammueckue 6 6 0 12 24
MaTepHabl
Mertobl oTyueHUs 4 0 4 12 20
00BEMHBIX, TIOPOIIKOBBIX U
IUIEHOYHBIX
HAHOCTPYKTYPHBIX
MaTepHajoB
[okperTust 2 0 0 4 6
Bcero 16 12 4 40 72 72
3.1.JIexknun
Ne Pazpnen Oo0bem,
Tema Jexuuu
n/n JUCIHHILTHHBI 4acoB
1.1.MeTannsl 1
1 METaJUINYECKHE 2 CoBpeMeHHBIE METAJUIMIECKHE CILIABBI
CILIABBI
1.1.MeTannsl u
2 METaJUINYECKHE 2 MerTauisl U CIUIaBhI ¢ 0COOBIMU CBOMCTBAMU
CILIABBI
1.2.HemeTammnueckue
3 4 Kepamuueckue matepuaibl. KoMo3unnoHHbIE MaTepHabl
MaTepHaIbl
1.2.HemeTammnueckue
4 2 INonumepHble MaTepuasl
MaTepHaIbl
1.3.MeToan!
MOy YCHHUS
00BEMHBIX,
5 MOPOIIKOBBIX U 2 MeToabl MOy4YeHHsT 00BEMHBIX HAHOCTPYKTYPHBIX METAJIOB U CILIABOB
[JIEHOYHBIX
HAHOCTPYKTYPHBIX
MaTepHajoB
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1.3.MeToant
MOy YCHHUS
00BEMHBIX,
6 TTOPOIIKOBEIX U 2
MJIEHOYHBIX
HAHOCTPYKTYPHBIX
MaTepuanoB

MeTo/p! MOIY9EHH HAHOCTPYKTYPHBIX ITOPOLIKOB. MeTO I MOIy4eHHUs TOHKUX
IUICHOK

7 1.4 .TloxpeITHs 2 Meranmnaeckne oKpeITHA. HemMerammmaeckiie HOKPBITHS

Hroro: 16

3.2.Coaep:xkanue JeKIHi.
1.1.1. CoBpemennbie MeTa/Luindeckue cmiiasbl (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JEKIus
®opma opranm3aumu: JIekus

Omucanue: KoHCTpyKIMOHHBIE MaTepuaibl W UX cBoHcTBa. BpiOop wmarepuana. Llena u
JOCTYITHOCTb. DKCIOHEHIMAIbHBIN pocT morpednenus. [Iporno3 Ha Oyamymiee. CTpyKTypa MeETayuIoB.
JIBiKkymye Cuibl CTPYKTYpHBIX H3MeHeHuH. KuHernka wu3MmeHeHusi CTpyKTypbl. Jlerkue CIulaBbl.

vr. JICPOANCTBIC CTAJIN. Jler UPOBAHHBIC CTAJIN. HpOI/ISBO,I[CTBO, q)OpMOBaHI/Ie " COCIMHCHUEC MAaTCPHUAJIOB.

1.1.2. MeTtanibl ¥ ciuiaBbl ¢ 0co0bIMuU cBolicTBamu (A3: 2, CPC: 4)
Tun nekuun: MudopmarmonHas Jexius
®opma opranmzamun: JIekys

Onucanmue: MaTepI/IaJ'IBI 1 MEXaHHYCCKHUX KOHCTPYKHHﬁ. HpOBOI[HI/IKOBHC MaTepuabl.
MarsauTHbIe MaTepuajibl. I[I/DJ'IGKTpI/I‘IeCKI/Ie MaTepHabl. HOJ'IyrIpOBOI[SIH_[I/Ie Marepuajibl.

CBepXnpOBOIHUKH.

Cmnasl ¢ 3¢ dexrom «maMaTi» Mexanuueckoi popmsl (DI1D). Cymuocts 1D, YenoBus peanuzanun

OI® B crmaBax. CocTaB 1 pabodne XapakTepUCTUKH cIu1aBoB ¢ DD, obmacTu mpuMeHEeHHUI.

AMOp(I)HBIC MCTAJUIMYCCKHUEC MATCpUAJIbL. CniocoOb1 TMOJIYYCHUA U KOMITAKTUPOBAHUAL. COCTaB, CTPOCHHC,

MEXAaHUYECCKUEC U (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IC CBOﬁCTBa, o0Jyactu MMPUMCHCHUS.

1.2.1. Kepamuueckune matepuaibl. Komnosnuunonusie Matepuansl (A3: 4, CPC: 4)
Tun nekuun: MadopmarmonHas JeKIus
®opma opranm3aumm: JIekums

Onucanne: Kepamuueckue Matepuanbl. Tumbl Kepamuyeckux MatepuanoB. Kepamuueckue
KOMITO3UThl. CBelleHHsT O KepamMHuecKnx wmarepuanax. CTpykTypa KEpaMHUYECKHX MATE€pHaJIOB.
Mexanudeckne CBOMCTBA KepamMH4yecKHMX wmarepuanoB. [IpomsBoacTtBo, (opMoBaHHWE W COEAMHEHUE

KEPpaMUYCCKUX MATCPUAJIOB.

BOJ'IOKHI/ICTI)Ie, AUCIICPCHO-HAIIOJIHCHHBIC W BCIICHCHHBIC KOMIIO3UTEHI. KoMITo3uTEl ¢ MeTamnmdecKoMm
ManHHeﬁ. Kommosuter ¢ HOJ'IHMCpHOfI u yrnepoz[Hoﬁ MaTpUulaMH. BonokHucreie APMUPYIOIIIHC

OJICMCHTHEI. CTpYKTypHaH MCXaHHNKa KOMIIO3UTOB.

Bepeusi: AAAAAAChwDce Kox: 000144308



1.2.2. lTommmepubie MaTepuanbl (A3: 2, CPC: 4)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Onucanme: Krnaccel mnoaumepoB. CrpykTypa mnonuMepoB. JlJiMHA MOJIEKYJd U CTEIECHb
nomumepu3anui. CTpyKTypa MOJEeKysl. YTakoBKa MOJIEKYN MOJIMMEPOB U CTEKJIOBaHUE. MexaHuueckue
CBOWMCTBA IIOJIMMEPOB. BiMsHME BpeMEHM M TeMIeparypsl Ha MOAYIb ynpyroctu. I[IpodHocTs.
[IpousBoacTtBo, ¢GoOpMOBaHHE W COCIUMHEHHE TMOJIMMEPHBIX MarepuanoB. CHHTE3 MOJIMMEPOB.

HOJ'II/IMepHBIC CMECH. (DOpMOBaHI/IC IIOJIMMEPOB. COG,I[I/IHGHI/IG IMOJIMMCPOB.

1.3.1. MeToabl nostyyeHusi 00beMHbIX HAHOCTPYKTYPHBIX MeTAJNIOB M ciiiaBoB (A3: 2, CPC: 4)
Tun nexuun: [IpoGieMHuas nekius
®opma opranmsanun: JIekys

Onucanue: Kiaccudukanusi HAHOCTPYKTYPHBIX MatepuaiioB. OCHOBHBIC METOJBI ITOTYYCHUS
HAHOCTPYKTYPHBIX (DYHKIIMOHAIBHBIX M KOHCTPYKIIMOHHBIX MarepuayoB. [Iporecchl HHTEHCUBHOU
miactuaeckoit nedopmarmu (UITM). Kinaccudukamus mporecco MITJI. TexHomoruveckue mapamerpel,
BJIMAIOLIME HA CTPYKTYPY U CBOICTBAa MaTepHaoB. AHAIN3 TEXHOJOIMYECKUX OCOOECHHOCTEH MpOLIECCOB
NIIA. Ipumeps! peasm3annu npoueccos UIT/L.

[opucteie 1 komnakTHEIe TOpoKoBbie MaTepuaisl (IIM). CriocoOs! omrydenust. [IM Ha ocHOBe xkenesa,
CTaJIl, LIBETHBIX METAJUIOB U cIl1aBoB. CocTaB, CTPYKTYypa, CBOICTBA, 00JIaCTH IPUMEHEHHUS.

[locne mpocmotpa yueOHOro guiabMa MO MOPOIIKOBOW METaJUIypIWu CTYJEHThl pa3OuBatoTcs Ha 3-4
y4eOHBIX MOJArPYNIBI U B TEYEHUH 15 MUHYT paz0ouparoT CrocoObl MOTY4YEHUs MOPOLIKOB M U3JEIUHA U3

HHUX.

[To 3aBepuieHuro, pabouyue MOATPYIIBI OOBETUHIIOTCS M KOJUICKTHBHO OOCYKITAIOT JOCTOWHCTBA M

HCOO0CTAaTK1 HOpOH.IKOBOfI MCTAJUTYpPIyUu.

1.3.2. MeToabl moJry4eHusi HAHOCTPYKTYPHBIX IOPOIIKOB. MeToa nmoJry4eHnsi TOHKHX INICHOK (A3:
2,CPC: 4)

Tun nexuun: Nadopmarrionsas nexys

®opma opranmsaumm: Jlekuus

Omucanue: Knaccudukaiysi MeTo0B NOTy4YeHHUs] HAHOMOPOUIKOB. ['a30a3Hblii cuHTe3. MeTton
TEPMHUECKOTO PA3IokKeHus: cojel. IlomydyeHne HaHOpa3MEpHBIX MOPOLIKOB ITYTEM JHUCIEPTHPOBAHMSL.
TexHonornueckre XapakTepUCTUKN HaHOIOPOIIKOB. X0JIOJHOE NPECCOBAHNE HAaHONOPOIIKOB. CriekaHnue
HAHOMOPOIIKOB. ['opsiuast  9KCTpy3uss HAHOMOPOWIKOB. IlpumeHeHHe chnenuasbHBIX  METOJIOB

KOMIAKTUPOBAHUS HAHOCTPYKTYPHUPOBAHHBIX MIOPOIIKOBBIX MaTEPHAIIOB.
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Ousnyeckue BaKyyMHbIE METOAbl. XHUMHYECKHE BAKyyMHBIE METONbl. XUMHUYECKHE BHEBAKyyMHBIC

METO/BL.

1.4.1. Metann4ueckue nokpoitus. Hemeraniuveckue noxkpoitus (A3: 2, CPC: 4)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Onucanne: Knaccuduxamms METaUIMYECKUX TMOKPHITHH. METOIbl HaHECEHUS METAUTMYSCKUX

MOKPBITUH.

Krnaccudukanys HeMeTamnaeckux MOKPhITHA. MeTo 1bl HaHECEHUS! HEMETAIIMUECKUX TTOKPBITHH.

3.3.IlpakTHYecKue 3aHATUS

Ne Paznen OobeMm,
Tema npakTH4ecKOro 3aHATHUS
n/n JUCHHILTHHBI 4acoB
1.1.MeTannsl u
1 METAJUTHYECKHE 6 Omnpeneneare aMOpPPHOTO COCTOSIHUS TBOHHON METaITHIECKON CHCTEMBI

CIIJIaBbI

1.2.Hemerammmy
OmnpenencHre MEXaHMYECKIE XapaKTEPUCTHKH BOJIOKHUCTHIX KOMIIO3HIIHOHHBIX

2 eCcKue 6
MaTepHaJioB
MaTepHaIbl
Hroro: 12

3.4.Coaep:xkanue NPaKTHYECKUX 3aHSATHI
1.1.1. Onpenesienne amop(gpHOro cocTosiHus ABOMHOI MeTasuImyeckoii cucremsl (A3: 6, CPC: 4)
®opma opranmsaumu: [Ipakrnueckoe 3aHsTHe

Onmucanue: YCTaHOBICHHE XMMHIECKOTO COCTaBa CIUIaBa, CIIOCOOHOTO K IIEPEX0.y B aMOpQHOe
COCTOSIHUE TIPH CBEPXOBICTPOI 3aKaNKe pacIuIaBa, Uil UCCIIeyeMON TBOMHON METaJUITMYECKOH CHCTEMBI.

1.2.1. OnpenesneHue MexaHM4eCKUE XaPAKTEPUCTHKH BOJIOKHUCTBIX KOMIIO3MIIMOHHBIX MATEPHAJIOB
(A3: 6,CPC: 4)

®opma opranmsaumu: [Ipakrnueckoe 3aHsaTHe

Onucanne: OnpeneneHne ynpyrux U MPOYHOCTHBIX XapaKTEPUCTUK CIIOMCTHIX KOMITO3UITMOHHBIX
BOJIOKHHMCTBIX MaTEPUAIIOB B 3aBUCUMOCTH OT [TAPAMETPOB UX CTPYKTYPBI pACUETHBIM METOIOM.

3.5.J1abopaTtopHble padoThI

Ne Paznen HaumenoBanue nadoparopHoi
Oo0beMm, yacon
n/n | IMCHMIUIMHBI padoThI
1.3.MeToab!
MOJTy4EHUS
00BEMHBIX,

OnpezeneHne TOPUCTOCTH B

TTOPOIITKOBBIX
1 MOPUCTBIX TOPOIIKOBBIX MaTepUatax 4
Y TICHOYHBIX
MeTaJuIOrpaUIEeCKUM METOIOM
HaHOCTPYKTYP
HBIX
MaTepHUaIoB

Hroro: 4
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3.6.Coaep:xanue 1a60paTOPHLIX padoT
1.3.1. OnpenesneHne MOPUCTOCTH B MOPHUCTHIX NMOPOIIKOBBIX MATEPHAIAX MeTALIOrpaduuecKum
MmetoaoM (A3: 4, CPC: 4)

®opma opranu3zanuu: Jlaboparopuas padbora

Onucanne: OcBoeHNE METOAUKH ONPEACTICHHS TIOPUCTOCTH U PACIIPEICIICHUS TIOp 0 pa3MepaM B

IMOPHUCTBIX ITOPOMIKOBBIX MaT€prajiax YCOBCPIICHCTBOBAHHBIM MCT: aJIJIOFpa(bI/I‘IeCKI/IM MCTOJ0M.

3.7.KypcoBbie paGoThl M IPOEKTHI N0 TMCHHUILTHHE

3.8.IIpomexyTouHAsI aTTECTALUS
1.
IIpukpennennsie gaiiabl: 3auet (8 cemectp).doc

4. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJ1A
CAMOCTOSTEJBbHOMN PABOTBI OBYYAIOIINUXCSA MO JUCHUIIIVHE

1. OcHOBHas U JIOTIOJTHUTENbHAS JIUTEPATYpa 110 JUCLUILTIHE
2. Pecypchl nH(DOpMAIIMOHHO-TEIICKOMMYHHUKAIIMOHHON ceTH « HTepHEeT.
3. Pecypcpl HayuHO-TexHUUYecKoi Oubmnorexkn MAU.

4. ndopmanoHHble CTeH bl Kadeapbl.

5.  ®OHJ OEHOYHBIX CPEJCTB JIJISI TPOBEJIEHUS TPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIUXCS MO JUCLHUIIIAHE

Onucanue nokazarened, KpUTEpUU OLIEHUBAHUS KOMIIETEHIIMI M ONMUCAaHUE KAl OLICHUBAHUSA
OCYIIECTBJISIIOTCSI B COOTBETCTBUM C llojockeHreM 0O OalIbHO-PEUTUHTOBOM CHCTEME OIICHKU
pe3ynbraTtoB oOyueHus: cryaeHToB no auciuruimbe (IIpuka3 Ned2 ot 04.04.2014 «O6 yTBepkaeHUU
MOJIOKEHUS «PEUTHHT IO TUCITUTIIIMHE).

st onleHWBaHUST MHTETPUPOBAHHBIX M MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN OO0 YJarOIINXCSI

UCIOJIB3YIOTCS cienyromue kKputepun no 100-6annbHOM mikae:

1. ®opmynupoBaHue NMpeACTaBICHHOW HHPOPMALIUU B BUJIE TPOOIIEMBI;
2. llpennoxeHue crocoba pemeHus npodieMbl;

3. OO6ocHOBaHHE CTIOCO0a PEIICHHSI TPOOIIEMBI;

4. ]JlemoHcTpaIus croco0a pemeHus mIpooIeMBbl.

OI_ICHI/IBaHI/Ie OCYHICCTBIIACTCA 110 cneﬂy}omeﬁ IKaJec:

100-0annpHas mkana PesynbTar ocBOCHMS

MmeHee 40 Kpurepuii He chopmupoBan
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41-70

Kpurepuii 4eTko He BbIpakeH

71-100

Kputepuii BbipaxeH 4eTKO

JInst oueHMBaHUS CUTYallMOHHBIX 3aJIaHUI UCIIOIB3YETCs CIIEAYIOIIas KaJa:

100-0auipHas mKana

PesynbTat ocBOCHMS

menee 30

00y4aroIUIACs HE MOKET CHOPMYIHUPOBATH

npobiieMy, MPeICTaBICHHYIO B 3aJaHUU

31-50

oOy4aromuicst GopMynupyeT IMOCTaBICHHYIO
3agady, y Hero chopMupoBaHbI
HU30JIMPOBAHHBIC 3HAHUA U YMCHUSA, OAHAKO
OTCYTCTBYIOT MHTETPHPOBAHHbIE TIOHATHS U
HaBBIKH, B PE3yJIbTATE YETrO JOMYLICHBI

OIIIMOKHU B PEeIICHUHN U 3aJaHHUEC HC BBIITOJIHCHO

51-80

3aJJaHHE BBIIOJIHEHO, 00YJaIOIIHIACs
IIPUMEHSET 3HaHUs Ul PEILICHUS
IIOCTaBJIEHHON MPOOJIEeMBbI, OJTHAKO HE
c(OpMHPOBAHBI KOMIIETECHITUH, BCIICICTBHE
4ero 00y4arouiicst UCIIbITHIBAET 3aTPYAHEHUS

B ICMOHCTpAalIuHA cIoco0oB peIICHUA 3a1a9n

81-100

3a/laHue BBIIOJIHEHO KaK B TEOPETHUECKOM,
TaK U B IPAKTHUECKOM ILJIaHe, 00yJarouiics
JIETKO JIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTD

10 IaHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OLICHUTh PE3yIbTaThl 00yUeHH s, BKIIFOYAIOT B CEOsI:

"  BOIIPOCHI K HpOMe)KYTOqHOﬁ aTTCCTaluu.

[lepeueHp KOMIETEHLUH U 3TaNbl KX (OPMUPOBAHUS IPUBEIEHBI B CIIEIYIOIIEH TabuuLe:

HIngp Komnerenuus

Jranbl GOPpMUPOBAHUSA KOMIIETEHIIUH

I1KP-6 CnocobeH k pa3paboTKe, COMPOBOXKICHUIO U Jlexuun:

TEXHOJIOI'NU MAaTepHraioB

MHTErpALMH  THIIOBBIX  TEXHONOTHYECKUX 1. CoBpeMeHHBIE METAJUIMIECKUE CILIABHI.
[IPOLIECCOB B OGNACTH MATEPUANOBEACHUS 1 2. MeTaiuisl 1 CIIaBbl ¢ 0COOBIMHA CBOMCTBAMH.

3. Kepamunueckne martepuansl. KOMITO3UIIMOHHEIE

MaTepHabl.
4. [TomumepHBIE MaTEPUAITBL.

MCTAJIJIOB U CIIJIABOB.
TMOPOUIKOB. MCTOIL TMOJYUYCHUS TOHKUX ITJICHOK.

TMOKPBITHUS.
HpaKTI/I‘IeCKI/Ie 3aHATHA:

METaJJIMYECKON CUCTEMBI.

BOJIOKHUCTBIX KOMITO3UIIUOHHBIX MaTCPHUAJIOB.
Jlaboparopubie pabOTHI:

Bepeusi: AAAAAAChwDce Kox: 000144308

5. MetoipI oTy4eHnsl 00BEMHBIX HAHOCTPYKTYPHBIX
6. Metoasl ~ HOMy4YeHHS ~ HAHOCTPYKTYPHBIX

7. Merannuueckue mNOKpbITUS. Hemeramindyeckue

1. Ompenernenre aMoOp(HOTO COCTOSHHS JBOHHOM

2. OrmpeneneHne MEXaHWYECKHE XapaKTEPUCTUKU

1. OmpeneneHue  TOPUCTOCTH B MOPHUCTHIX




MOPOIIKOBEIX ~MaTepuallaX MEeTaJUIorpapruuecKum
METOIOM.

2 ITKP-1

CnocobeH OCyLIECTBIISITh  PallMOHAIBHBIH
BHIOOp MaTepHaloB Ha OCHOBE aHalu3a
3aJaHHBIX yCIIOBUH 9KCILTyaTallu
MaTepUaloB, YYHUTBIBas UX HaAEKHOCTb,
9KOHOMHYHOCTb U IKOJIOTUYHOCTh

Jlexnun:

1. CoBpeMEeHHBIE METAJUIMIECKUE CIIIABHI.

2. Merauibl ¥ CIIaBBI ¢ OCOOBIMM CBOMCTBAMHM.

3. Kepamuueckue Marepuanbpl. KoMIoO3UIMOHHBIE
MaTepHabl.

4. IlonmuMepHbIe MaTepHabl.

5. Metobl mosy4eHus 00bEMHBIX HAHOCTPYKTYPHBIX
METaJJIOB U CIIJIABOB.

6. MeTtonbl MOJTyYeHUs HAaHOCTPYKTYPHBIX
MOPOIIKOB. MeTO/I OTy4YeHUs] TOHKUX TIEHOK.

7. Mertanmnuueckue mNOKpbITUA. HeMmeramnumueckue
TTOKPBITHS.

[IpakTuueckue 3aHATHS:

1. Ompenemnennie aMOp(HOTO COCTOSHUS ABOMHOMN
METAJUIMYECKOH CUCTEMBI.

2. OrmpeneneHne MEXaHHYECKHE XapaKTEPHUCTUKHU
BOJIOKHHCTBHIX KOMIIO3HIIMOHHBIX MaTEPHAIIOB.
JlabopaTopHbIe pabOTHI:

1. OmpeneneHue  TOPUCTOCTH B MOPHUCTHIX
MOPOIIKOBBIX ~MaTephalaX MeTaIorpapuuecKuM
METOIOM.

BOIIpOCLI K HpOMeH(yTOqHOﬁ arTrecranmumn

«Marepualibl ¢ 0COOBIMH d)I/ISI/IKO-XI/IMI/ILIGCKI/IMI/I n d)I/I3I/ILIeCKI/IMI/I

CBOMCTBaAMMW))

1. 3auyer (8 cemecTp)
IIpukpenuennsie gaiiab: 3auet (8 cemectp).doc

6. IMEPEYEHb OCHOBHOMH 1 JJONOJIHUTEJIbHON YUYEBHOM JINTEPATYPBHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUSI AU CIUITIJINHBI

a)OCHOBHaH JmTeparypa:

1. ®yHxMoHaIbHBIE MaTepuaibl ¢ 3 dexToM naMat Gopmel: yued. nocodbue / M.IO. Komnepos, /I.E.
I'yces, I''B. I'yproBas [u gp.]. — Mocksa: MHOPA-M, 2019. — 140 c. + Jlon. marepuainsl
[OnexTpoHHbI pecype; Pexxum nocryma  http://www.znanium. com]. — (Beicmee o0pazoBanue:
Maructparypa). — Www.dx.doi.org/10.12737/18648. - ISBN 978-5-16-011769-0. - TeKcT: 21eKTPOHHBIA.
- URL.: https://znanium.com/catalog/product/987593 — Peskum fgocTyra: 1o MO IIHCKE.

2. MarepuanoBe/ieHHE M TEXHOJIOTHS MaTepHajioB: y4eOHHK /sl OaKalaBpOB BY30B O MAalIMHOCTPOUT.

crei. / I'.Il. ®erucor [u np.]; mox pexn. I'.I1. detucora; MAU (Hamr. ucnen. yu-t). - M3a. 7-e, nepepad. u

JIOT.-DJIEeKTPOH. TEKCTOBBIE U Tpad. aaH. - M.: FOpaiit, 2015. Pexxum nocryma HTb MAU:
http://elibrary.mai.ru/MegaPro/Download/ToView/993?idb=NewMAI12014

3. Imutpenko, B. 1. MarepuanoBenenne B MammuocTpoeHun: yued. mocooue / B. I1. Imurpenko, H. b.

ManyitnoBa. — Mocka: UTHOPA-M, 2019. — 432 c¢. — (Beicmree oopa3oBanue: bakamaspuar). — ISBN
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978-5-16-010712-7. - Tekcr: anextpounsiii. - URL: https://znanium.com/catalog/product/949728 — Pesxxum

A0CTYIIA: I10 ITOAIMCKE.

4. MarepuanioBe/ieHIE U TEXHOJIOTMH KOHCTPYKIIMOHHBIX MaTepuasioB: yueOHuk / O. A. Macanckwit, B. C.
Kazakos, A. M. Tok-muH [u ap.]. - Kpacnosipck: Cub6. denep. ya-t, 2019. - 336 c. ISBN 978-5-7638-4096-
4 Pexxum noctymna: https://e.lanbook.com/book/157550

5. ApzamacoB b.H. Marepuanoenenue. YueOnuk a1 By3oB / b. H. ApzamacoB [u ap.]. — 5-¢ u3n.,
crepeotunt. — M.: MBTY um. H.O. baymana, 2003. — 648 c.: ui.

0)10NOTHUTEIBHAS JIUTEPATYypa:

1. ®erucos I'.Il. MarepuanoBeeHue U TEXHOJOTHS METAIUIOB: Y4eO. JJIsi CTYIEHTOB MAIIMHOCTPOUT.
crelr. By30B. — M.: Beici. mik., 2001. — 638 c.: mi. — ISBN 5-06-003616-2.

2. bonoroB JI.B. TexHonorusi mpou3BOJACTBa aBUALIMOHHBIX METAJUIOB: y4ed. MOCOOHe Ui CTYAEHTOB
aBuail. u 1p. TexH. By3oB / [I.B. bomoros; MAU (Hau. uccnen. yu-t). - M.: MAH, 2015. - 107 c.: un
Pexxum noctyna HTb MAU:

http://elibrary.mai.ru/MegaPro/Download/ToView/27700?idb=NewMAI2014

3. OcHOBBI MPOM3BOJCTBA aBUAIIMOHHBIX MarepuanioB [Tekct]: yde6.mocodue / I'.I1. ®erucos [u ap.];
MAMU (T'oc. TexH. yH-T). - M.: MAU, 1999. - 47 c.: un. Pexxum nocryna HTb MAMU:

http://elibrary.mai.ru/MegaPro/Download/ToView/27714?idb=NewMAI2014

4. ABmanmonnble Matepuansl: M30pannsie Tpyasl 1932-2002: roOunelHbI HAydHO-TEXHUY. COOPHHK /
}O.C. Ocunos [u ap.]; mox obur. pen. E.H.Kabnosa; ®I'YII BHUU aBuai. marepuanos, ['oc. Hayd. LeHTp
P®. - M.: MUCHUC:BUAM, 2002. - 412 c.: ui. - ABT. yKa3aHbl B OIJIaBJI€HHUHU. - buOImorp. B KOHIE CT.

Cchbuika Ha pecypc:
http://elibrary.mai.ru/MegaPro/Download/ToView/8656

5. CnpaBounuk Meraumcra: B 5 tomax. 1.2 / B.A. Bpoctpem [u np.]; mon pen. A..Paxmranra,

B.A.Bpoctpema. - 3-e u3a., nepepad. - M.: MammHocTtpoenue, 1976. - 717 c.: un. Ceblika Ha pecypc:
http://elibrary.mai.ru/MegaPro/Download/ToView/8242

6. CrmaBel-Hakoruteni Bogopoaa. Crpas. u3n.: b. A. Komaues, P. E. Illamun, A. A. Unbun. - M.:

Meramnyprus, 1995. - 384 c.

7. Bacunse B.B., Tapnononsckuii FO.M. (np.) Kommnosunmonnsie marepuansl. CripaBouHUK. — M.
Marmmnoctpoenue, 1990. — 512 c.: min. — ISBN 5-217-01113-0.

Meroaunueckue ykazaHus:

1. C.C. Ilumenos, I1.A. HecrepoB. OnpeneneHne MOPUCTOCTH B MOPUCTHIX MOPOIIKOBBIX MaTepHaslaX

Metaitorpaguueckum merogom. M., MAU, 2016 .

2. C.C. IlumenoB, II.A. Hecrepos. OrmpeneneHue amMOpQHOTO COCTOSIHUS JIBOWHOW MeETaUTMYECKON
cuctemel. M., MAU, 2016 1.

3. C.C. Ilmmenos, II.A. HecrepoB. OrmpeneneHne MeXaHWYECKHE XapaKTEPUCTUKU BOJIOKHUCTBIX

KOMITO3UIIMOHHBIX MaTtepuasioB. M., MAU, 2016 r.
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7. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJIUMBbIX /IJIs1 OCBOEHUSA JUCLHUITJIMHBI
Hns  obecneueHust 00pa3oBaTeNbHOrO  Mpolecca IO JAUCHUIUIMHE — OOYYaroUIuMCs
MPEAOCTABIIACTCS BO3MOXKHOCTh KPYIJIOCYTOYHOI'O JIUCTAHIIMOHHOTO WHIWBUAYAJIBHOTO JOCTyNa K
ANEKTPOHHBIM OMOJIIMOTEUHBIM CHCTEMaM M3 JII00OM TOYKHU, B KOTOpPOW HMeEeTCs JIOCTYIl K CeTH

«nTepueT».

HaumenoBaHme pecypca HNHTEepHET-CCHIIIKA HA pecypce

"ZNANIUM.COM™

DJIeKTpOHHAs OoubIMoTeUHast cucrema | http://znanium.com
"ZNANIUM.COM".

000 "U3pareabcrBo Jlanb

DnekTponHas oudanoreunas cucrema OO0 e.lanbook.com

"UsngarenscTBO Jlaus".

00O "DexkTpoHHoe m31aTeabcTBo FOPAVT"

DnektponHas 6ubanoreunas cuctema FOPAUT. DBC | http:/biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas Oubauoreka MAU

Dnexkrponnas oudauoreka MAU (codctBennocts MAM). |  http://elibrary.mai.ru/MegaPro2/

Web
JuiekTpoHHasi ondmorexka Koncopuuyma aspoxkocmuveckux By3os Poccun
DNeKTpoHHAs OubnroTeKa Koncopiyma | http://elsau.ru
a’pPOKOCMHUYECKHUX By30B Poccum.
buéanorexka POOPU

bubmorexa POOU ‘ http://www.rfor.ru/rffi/ru/library

Ennnoe oxkHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
EnuHoe okHO ocTyna Kk 00pa3oBaTenbHBIM pecypcam ‘ http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
000 "PYHOB"

DOnektponHas oubimoreunas cucrtema eLIBRARY. ‘ http://elibrary.ru

00O "Haunonaabusblii nugposoii pecype "Pykont"
OO0 "HanuonanbHbii nudposoit pecypc "PykoHt". ‘ http://text.rucont.ru

000 "UBHUC™
00O "UBUC". | http://ivis.ru
OOO "HuTerparop aBTOpPCKOro npasa'
OOO "Hnrerparop aBropckoro npasa" 1Qlib. ‘ http://www.iglib.ru/
OI'BY "PI'B"
OnexrpoHHas Oubnuoreka nucceprauuii PI'b. http://dvs.rsl.ru
HarmonanwsHhas anexkrponnas 6ubnuorexa (HOB). http://H36.pd
HIT HOUKOH
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http://znanium.com/
https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
http://www.iqlib.ru/
http://dlib.eastview.com/
http://нэб.рф/

Hexommepueckoe MapTHEPCTBO "HarmonaneHusiii | http://archive.neicon.ru

OnexkrpoHHo-MHbopmanmonnsiii Koncopumym".

Hayu4HbIe MOJIHOTEKCTOBBIE PECYPCHI H3/1aTC/ILCTBA http://link.springer.com/

Springer (apxuB).

HayuHble IOJHOTEKCTOBBIE JKypHalbl —M3aatenbcTBa | http://www.tandfonline.com/

Taylor&Francis Group (apxuB).

baza nannbix GreenFile komnannu EBSCO. http://www.greeninfoonline.com.
BHemHeskoHOMHYeCKOE 00beUHeHHe " AKaleMUHTOPT"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'BY "T'IIHTH Poccun"

baza manneix Web of Science (nmpaBooGmamarens - | Www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza nannbix Scopus uznarenscrsa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa3oBaTEIbHBIX LEIISX. http://www.nature.com/

Springer

Nature

baza gannbix komnanuu EBSCO Publishing: http://search.ebscohost.com

b1 CASC. BJ] MathSciNet via EBSCOhost.
HaydHbple  MOJHOTEKCTOBBIC  JKypHaibl W KHuru | http://www.sciencedirect.com
u3narenscrBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
HayuHble MOJIHOTEKCTOBBIE AaHTIIOSI3BIYHBIC KypHabI | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJINYECKUE YKA3AHMS JJISI OBYYAIOILIIUXCS IO OCBOEHUIO
JUCHUTINHBI

D} PexTUBHBIM CIOCOOOM pa3BUTHS TBOPYECKUX CIIOCOOHOCTEW CTYAEHTOB MPU H3YYCHHUH
JUCHUIUIMHBL SIBJISIETCS CaMOCTOsTENbHasi paboTa, KOTopas HallelieHa Ha MpopabOTKy CTyAE€HTaMu
Marepuaia MpomeInX KOHTAaKTHBIX 3aHATUN U IOJATOTOBKY K MPEICTOSIIUM 3aHITHSIM.

CamocrosiTennpHass paboTa CTYIEHTOB TMPOBOAWTCS WMHU B COOTBETCTBUU C COOCTBEHHBIMH
BO3MOXKHOCTSIMU.  MOXHO, OJHAKO, pPEKOMEHJOBAaTh TIPYINIOBOE HW3yYE€HHWE MaTepHUasoB,
o0ecrieunBaroIlee COBMECTHYIO pPabOTy HECKOJNBbKUX CTYACHTOB, YTO TIOJOXKHUTEIbHO BIMSIET Ha
KauecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B TO e Bpems BbICOKas CTENEHb YCBOCHMSI H3y4aeMOM IUCIUIUIMHBI JOCTHTACTCA TIPH
MOCTOSIHHOM PaboTe CTYACHTOB HaJl TEKYIIMM MaTepuajaoM. B 3Toil cBs3UM kemareiapbHa mpopaboTka
JIEKIIMOHHOTO MaTepuajga B JCHb €ro MPOYTEHHs, YTO TO3BOJISIET, BO-TIEPBBIX, OINEpPATUBHO (HA
CIIeyoIIel JIeKIIMM) CHUMAaTh BO3HUKAIOIIUE BOIMPOCHI U, BO-BTOPBIX, CO3/laBaTh Oarak 3HaAHUH IO
JTUCHUIUIMHE 3370JT0 10 MPOMEKYTOYHON aTTeCTalllu.

[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHSIM TakKe HeoOXoamma MpopaboTKa JIEKIIHMOHHOTO
MaTtepuanga. ITO MO3BOJIUT OCO3HAHO paboTaTh C MpeIaraéMblM MaTepHalloOM IpernojaBaTeseM Ha
MPAKTUYECKOM 3aHSTHUH, 4, CIEJAOBATEIbHO, 3aKJIaAbIBaTh 0a3y METOAUK U MPHUEMOB MPHU PEUICHUH
MPaKTUYECKHUX 3a/1a4.
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[Tpu u3ydenun Martepuana HeOOXOIUMO JAeNaTh aKIEHT HE Ha 3a3yOpHBaHHWH MaTepuaia, a Ha
MOHMMaHUE ero (pU3M4YecKoW CyTH, YTO Pa3BUBAET MBIILJICHHE U TO3BOJIIET MOHITh METOAOJIOTHIO
M3y4aeMOU NUCUHUILIAHBIL.

Jlexyuu:

B Xxone NeKIMOHHBIX 3aHATHA HEOOXOIUMO BECTH KOHCIICKTHpPOBaHWE YYeOHOTO Marepuaa.
OOpamiath BHUMaHHE Ha KaTeropuu, (GOpMYIUPOBKH, PACKPBHIBAIOIIME COAEpPKAHHE TE€X WM HHBIX
SIBJICHUH M MPOLECCOB, HAYYHBIE BBIBOJIBI U IIPAKTUYECKUE PEKOMEHJAIUU.

KenarenbHO OCTaBISTh B pabOYMX KOHCIIEKTAX TOJSA, TNE JeNaTh MOMETKH M3 PEKOMEHIOBAaHHOM
JTUTEPATYPHI, TOTOTHSIIONINE MaTepHall MPOCTYIIaHHOW JIEKIIUHU, a TaKXKe TMOTICPKUBAIOIINE OCOOYIO
BAKHOCTB T€X WA UHBIX TEOPETHUYECKUX MOJIOKEHUMN.

Pexomenayercs 3a1aBaTh MpENnoAaBaTEN0 YTOUHSIOIME BOMPOCHI C LIEJIbI0 YCHEHUS TEOPETUUECKUX
IIOJIOYKEHUH, PA3PEILIECHMsI CIIOPHBIX CUTYalUH.

CBOll KOHCHIEKT JIEKIIMHM CJIeIyeT aopadaThiBaTh, Jaejas B HEM COOTBETCTBYIOIIWE 3alllCH U3
JTUTEPaTyphl, PEKOMEHIOBAHHON MpenojiaBaTeieM U MPEeAYyCMOTPEHHOW paboueil mporpamMmoin s
paboueii mporpammsel qucuuruiHbl (PTT).

Jns  moHMMaHUA ~— Marepualjia M KAa4eCTBEHHOTO €ro  YCBOCHHS  PEKOMEHIYeTCsl — Takas
IIOCJIEI0BATEILHOCTD U IPOJOJIKUTEIBHOCTD ICHCTBHIA:

- 3yueHune KOHCIIEKTa JICKIIUU B TOT K€ JeHb (rocie Jekuun): 10-15 MunyT.

- M3ydeHne KOHCIIEKTa JIEKLIUH 3a IeHb nepe] cienyromei gekuuen: 10-15 munyr.

- 3y4yeHne TeopeTHIecKkoro Marepralia o yaeOHUKY B KOHCIIEKTY: 2 4aca B HEJCITIO.

- B Teuenue Henenu 1 gyac paborath ¢ TUTEPATypoil B OMOIHOTEKE (IJICKTPOHHOM OMOINOTEKE).
PexoMenganuu mo pabote ¢ IUTEPATypoOl 3aKIIOYAIOTCS B HEOOXOAUMOCTH M3YyUeHHUs MH(POpPMAIHH
0 U3y4aeMol TEMATHKE U U3JI0)KEHHOHN B ydeOHUKaX, y4eOHBIX MOCOOUSX, MEPUOINUECKUX U3TaHHSIX.
PexkomMenayercs nmocne u3ydeHus ouepenHoro naparpada yueOHUKa BBIIOJHUTH HECKOJIBKO MPOCTBIX
YOpaXHEHUH Ha JNaHHyl0 Temy. Kpome TOro, o4eHb IMOJIE3HO MBICICHHO 3ajaTh cele CleAayromie
BOIPOCHI U TOMPOOOBATH OTBETUTH HA HUX:

- 0 yéMm 3TOT naparpad?

- KaKrie HOBBIE TTOHSITHUSI BBEJICHBI, KAKOB UX CMBICH?

- YTO IayT 9TU MOHATUS HA MIPAKTHKE?

Cemunapckue 3aHamusi.

Baxknoil cocTaBHOW YacThi0 y4eOHOrO TMpollecca B BY3€ SIBISIOTCS CEMHHAPCKUE/TIPAKTUYECKHE
3aHATHS. [IMaHbl cCeMUHAPCKHUX 3aHITHH, UX TEMaTUKa, PEKOMEHIyeMasl JTUTepaTypa, [ejb 1 3aa4u €€
M3y4eHUs COOOIIAI0TCS MperoAaBaTeIeM Ha BBOAHBIX 3aHIATHAX wiu Oepytcs u3 PIT/I.

[logroroBka K CEMHMHApCKOMY 3aHATHUIO BKJIOuaeT 2 drtana: |- — OpraHu3aludoHHBIN; 2-UH -
3aKperyieHue U yriyOJIeHHe TeopeTWdYecKuX 3HaHUuW. Ha mepBoM 3Tame CTYyAEHT IUIaHUPYET CBOIO
CaMOCTOSITENIbHYIO padoTy, KOTOpasi BKJIIOYAET:

- YACHEHHE 3aJ]aHusI Ha CAMOCTOATEIIbHYIO padoTy;

- oA0Op PEKOMEHIOBAaHHOM JIUTEPATYPHL;

- COCTaBJICHHWE IUTaHa pa0OTBl, B KOTOPOM OMPEACNSIOTCS OCHOBHBIE ITYHKTHI TMPEACTOSIICH

IIOATOTOBKH.
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Bropoit sran Bk/IO4YaeT HEMOCPEICTBEHHYIO MOJITOTOBKY CTyIEHTa K 3aHATHI0. HaumHaTh Hamo c
W3Y4YEeHUs peKOMEHI0BaHHOM uTeparypbl. Ha nexuun oObI4HO paccMaTpuBaeTCs HE BECh MaTepual, a
TOJBKO €ro 4actb. OcTajgpHas €ro 4YacTh BOCIIOJIHSETCS B IPOLECCE CAMOCTOSTEIbHOW PpabOTHI.
Oco0oe BHHMMaHWE TIPU ITOM HEOOXOIAMMO OOPAaTUTh Ha COACPKAHME OCHOBHBIX TOJOKEHUU H
BBIBOJIOB, 00BsICHEHUE BIICHUI U (DAKTOB, YSICHEHUE MPAKTUYECKOTO MPUIOKEHUS PACCMaTPUBAEMBbIX
TEOPETUYECKIX BOIIPOCOB.

[Ipu HeoOxomumocTH ciexyeT oOpamaTrbcs 3a KOHCYNbTallMedl K mpenogaBatento. Ha cemunape
KaX/IbIil €ro0 yYaCTHHK JOJDKEH OBITh TOTOBBIM K BBICTYIIJICHHIO IO BCEM ITOCTABJICHHBIM B IUIaHE
BOIIPOCaM, IPOSIBISATh MAaKCUMAaJbHYIO AaKTUBHOCTH IMPH UX PACCMOTPEHUU. BBHICTyIUIeHHE NOIKHO
CTPOUTHCS CBOOOJHO, YOEIUTENbHO U apryMmeHTupoBaHo. IIpemomaBaTtens crneauT, YTOOBI
BBICTYIIJICHHE HE CBOJMIIOCH K PEIPOJAYKTHBHOMY YPOBHIO (IIPOCTOMY BOCIIPOM3BEIEHHIO TEKCTA), HE
JIOITYCKAEeTCsl U IPOCTOE YTEHUE KOHCIIEKTA.

[Ipy MOArOTOBKE K MPAKTUYECKUM 3aHATHSIM, OOy4YalOUIMMCS HEOOXOIUMO H3YYUTh OCHOBHYIO
JTUTEPaTypy, O3HAKOMUTBHCS C JOMOJHUTEIBHOW JHUTEpaTypod, HOBBIMH MyONUKALUAMHU B
NEPUOMYECKUX W3JaHMUAX: IKypHajax, raserax W T.J4. [Ipm 3TOM y4ecTb peKOMEHIAINH
nperoaBaTens U TpeboBaHus yueOHOM mporpaMMbl. B Xo/1e MOArOTOBKH K MPAKTUYECKUM 3aHATHIM
HEOOXOIMMO OCBOMTH OCHOBHBIC TMOHSITHS M METOAMKM pacueTa IoKas3aTellel, OTBETUTh Ha
KOHTPOJIbHBIE BOTIPOCHI.

Iloozomoska k 3auémam u IK3AMEeHAM:

[Ipu moaroroBke K 3a4€Ty MO AMCIUIUIMHE OOYyYarolUics mpopadaThiBaeT COAEpPNKaHUE JICKIUHN T10
CBOEMY KOHCIIEKTY M MO0 peKOMEHJOBaHHBIM yueOHnKaMm. Ha kaxaplit Bompoc, o0yJarouuiics 10KeH
HanucaTh IJIaH OTBETa, KPAaTKO MEPEUUCIIUTh U 3alIOMHUTh OCHOBHBIE (hakThl, mojoxeHus. Ha stame
MOJITOTOBKH K 3a4eTy O0yYaroIIUiCs CUCTEeMAaTU3UPYET U MHTETPUPYET HH(OPMAINIO, OTHOCSIIYIOCS
K pa3HbIM pa3JieiaM JICKIMOHHOTO MaTepHaia, JIydlle MOHMMAaeT B3aUMOCBS3b Pa3IMUHBIX (PAKTOB U
MOJIOKEHUH AMCUUIUINHBI, BOCHIOJIHSET IPOOEesbl B CBOMX 3HAHUSIX.

Memoouueckue pexomenoayuu K 3a0AHUAM.

BrimonnHeHne 1oMairHero 3aaHusi CTYJCHTOM SBIISIETCS TIOBTOPEHHUEM, 3aKPEIJICHHEM U YCBOSHHEM
MPOI/IGHHOTO Ha 3aHATHU MaTepHualia, MOATOTOBKAa K M3YyYEHHIO HOBBIX BOIIPOCOB, pacIIUpEHUE U
yriyojaeHue 3HaHuM, GOopMHpOBaHUE YMEHHMH M HaBbIKOB. [IpemoaaBarens GpopMynupyer JoMalrHee
3aJJaHMe ONTUMAJIBbHBIM N0 00BEMY U COJIEPKAHUIO C BOIPOCAMM Ui OOCYXKJEHHUS M pacyeTHbIMU
3aJlayaMH, Ipejinosiarasi IpeeMCTBEHHOCTh IEPEX0/1a OT paHee U3YYEHHOI'0 K HOBOMY.

Tembr pedepaToB, Kak MPaBHIIO, MOCBAIIEHBI PACCMOTPEHHIO OHOM Tpobiembl. O0BEM pedepaTa
MOXeT ObITh OT 12 10 15 cTpaHMIl MAaIIMHOMMCHOTO TeKCTa. TekcToBas 4acTh pabOThl COCTOMT U3
Beenenust, OCHOBHOW 4acTH U 3aKIIIOYECHHUS.

Bo BBeneHHM CTYyIEHT KpaTKO OOOCHOBBIBACT aKTyalbHOCTh M30paHHON TeMBI pedepaTa, pacKphIBaeT
KOHKpETHbIE 1eIM U 3aJlaud, KOTOpble OH coOupaeTcs pemUTh B XOJI€ CBOEro HeOOJBIIOro
UCCIIEIOBAHMS.

B ocHOBHOI#1 yacTu OAPOOHO PacKphIBAETCS COAEpIKAHUE BOMPOca (BOIPOCOB) TEMBI.
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B 3aknroueHnn KpaTtko AOJKHBI ObITh c(hOPMYITUPOBAHBI MOJYYEHHBIE PE3yJbTaThl UCCIEIOBAHUS U
JaHsl BBIBOJBL. KpoMe TOro, 3akiitoueHre MOXKET BKIIIOUYATh NPEAJIOKEHUS aBTOpa, B TOM YHUCIIE U 110
JanbHeHIeMy H3y4eHHIO 3aMHTEPECOBABILICH €ro MPOOIEMBI.

B cnucok nuteparypbl (MCTOUHHMKOB M JIMTEPATYpPbI) CTYACHT BKJIIOYAET TOJBKO TE JOKYMEHTHI,

KOTOPBIC OH HUCII0JIb30BaJI IIPpU HAIITMCAHUH peQ)epaTa.

9. MEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCITOJIb3YEMBIX ITPH
OCYHWECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 11O JMCHUIIJIMHE
JlucuuIuiiHa ~ OPUCHTHUPOBAaHA HAa IPUMCHEHHE KOMIIBIOTEPHOH TEXHUKH, PECypCOB

MH(POPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «MHTepHeT», neKTpoHHor Oubmmoreku MAU s
MoHMCKa, cOopa, XpaHeHHsI, 00pabOTKU U MIPEACTABICHH HH(OPMAITHH.

[Tporpammuoe obecnieuenue, MTHTepHET-pecypChl, 3JEKTPOHHBIE OMOIMOTEYHBIE CUCTEMBI:

a) [IporpammHOe oOecTicueHME:

1. Microsoft Windows.

2. Microsoft Office.

3. AntuBupyc ESET NOD32.

10. OMUCAHUE MATEPUAJILHO-TEXHUYECKOW BA3bI 10 OCBOEHUIO
JUCHUTIIMHBI

303 YyebHas aynuropus:

Aymutopus, o0opyaoBaHHas y4eOHOH MeOenpio Ha 56 MOCaJ0YHBIX MECT: CTOJIBI, CTYIbS JUIS
oOyuaroiux; pabodee MeCTO JIsl IPENOIaBaTENs.

Temaruueckue cTeH bl — 6 MIT.

Hocka aynuropHas — 1 .

Hacrennsiii 3kpan - 1 mr.

IlepeHoCHOM KOMITIEKT MYJIbTUMEAUHHOr0 obopynoBaHus (HOyrOyk FujitsuSiemens Amilo PI-
1505, mpoextop BenQ PB7200)

[lepeyeHb JUIIEH3MOHHOTO MPOrpaMMHOTO oOecredeHus. PeKBU3UTHI MOJATBEPIKIAIOIIETO
JIOKYMEHTAa!

Microsoft Windows XP Home Russian

(cuér-daxtypa NebC0922-05 ot 22.09.2006, ToBapHas HaxnagHas NebC0922-05 ot 22.09.2006)
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No Level,
(mmamensust Ne 49480690 ot 21.12.2011)

AntuBupyc ESET NOD32 Smart security Business Edition (morosop NeTr000330872 ot
08.02.2019r.)

301 JIaGoparopust MarepuanoBeieHue U TepMUueckas oopaboTka:

Aynuropus, o0opynoBaHHas yuyeOHON MeOenbio Ha 18 mocago4yHbIX MECT: CTOJBI, CTYJbs AJIS
oOyuaromux; pabodee MeCTO JIsl MPENOIaBaATENS.

Jlocka aynuropHast — 1.

[orenuumometp «KCII» — 1 mr.

Beckr ananutnueckue «AJIB-200M»-1 mr.

[Teus «CHOJI» - 4 mr.

NHcTtpymenTanbHbll MUKpOCKOTIKBMU-1) - 1.

[leus naboparopuas — 1mT.

[Mxad cymmnbubiit «LITYTI-2» - 1.

Camonucen «H-327» - lmir.

[xad nyxosoit madoparopusiii «CHOJD» - 1mT.

Muxpockon «Neophot» - 2 mmT.

Onextpuueckas meub «ET 2y» - 1 mr.
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F

[leup maboparopuas — 1mT.
[Torenmomerp — lmir.
Tepaomep — 2mT.

Teepaomep «TP 5006» - 1 mit.
Bonbsr™merp — 1.

Muxkpockorn — 1.
Crnekrporpad «MCII-51» -1 mr.
Muxkpockon «MUM-7» -7 mirt.
[Tomupomuk «Nerisy -1 mT.

[TonupoBanbhHas mamna «MP-2B»y - 1mit.

HIxa¢ BerTsoxHON «TI2BHX» - 1 mi.
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Ipunokenne 1
K pa6oueii mporpaMMe QHCIMIIHHBI
«Marepuaiisl ¢ 0cOObIMU DU3UKO-XUMHUUYECKUMHU U (DU3UYECKUMU CBOMCTBAMU»

AHHOTanus padoyeil NPporpaMMbl
JuctunianHa Matepralibl ¢ 0coObIMU (DM3UKO-XMMUYCCKUMH U (DU3UYCCKUMH CBOWCTBAMM
sBigercs 4acTbio bioka 1 JIMCHMIIMHBL JUCHUIUIMH IMOATOTOBKH CTYACHTOB IO HaNpaBlICHUIO
noarotoBku 22.03.01 MaTtepuanoBe/ieHue U TEXHOJIOTUH MaTepuanoB. J(MCIUIUIMHA pealn3yeTcs: Ha
Crynuno dakynbrere «MOCKOBCKHI aBUAlIMOHHOTO HHCTUTYTA (HallMOHAJILHOTO MCCIIEI0BATEIbCKOTO
yHUBepcureTa)» kadenpoi (kadenpamu) TAOM.

JucuuminHa HaneneHa Ha (opMupoBaHue ciueayromux kommerenmii: [IKP-6 ,ITKP-1.

Coz[epmaHI/Ie JAUCHUIINIMHBL OXBaTbIBACT KPYI' BOIIPOCOB, CBA3aHHBIX C: PACCMOTPCHUEM
COBPEMECHHBIX KOHCTPYKIIMOHHBIX MAaTCpHUaJIOB U TCXHOJOTHMYCCKUX MCTOJOB HX IIOJYYCHHA, B TOM
YHUCJI€ MCTAIMYCCKUX, HEMCTAJUIMYCCKUX, KOMIO3HMIIMOHHBIX, IMOJHMMCPHBIX MATcpuaJioB H
HOKDI)ITI/II;'I, a TaKkKe 00bEMHBIX HAaHOCTPYKTYPHBIX MCTAJIJIOB, CIIJIAaBOB, MOPOIIKOB M TOHKHX IIJICHOK.
@) OPOrpC€CCUBHBIX TCXHOJOTHYCCKHNX MCTOAAX HMX INPHUMCHCHUA, ITO3BOJIAIOITNX 00eCIIeYnThL BEICOKHE
OKCILIYaTallMOHHBIC CBOMCTBA MCXAaHM3MOB M MAIIHH.

[IpenogaBanue MUCHUIUTMHBI MPEAYyCMATPUBACT CICIYIOIMHME (HOPMBI OpPraHHU3AIMK YIeOHOTO
npouecca: Jlekuus, [Ipaktudeckoe 3andarue, Jlaboparopnas pabora.

[TporpaMMoi#i JUCHUIUIMHBI TPEIYCMOTPEHBI CICAYIOUIME BUABI KOHTPOJISA: MPOMEKYTOUHAs
attecranus B opme 3aueT (8 cemectp).

OOmiasi TPyJOEMKOCTh OCBOCHUS JUCIUIUIAHBI COCTABJICT 2 3a4eTHBIX CIUHHIL, /2 4YacoB.
[TporpamMmoii JAUCHUIUIUHBI TPEAYCMOTpeHbl JekimonHbie (16 dvaco), mpaktuueckue (12 uacos),
naboparopubie (4 yacoB) 3auaTus U (40 4acoB) CaMOCTOSATENLHON pabOThI CTYICHTA.
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Ipusoxkenne 2
K paboueif mporpaMMe THCIUIIJIHHBI

«Marepuasl ¢ 0COOBIMHU d)I/I3I/IKO-XI/IMI/ILIeCKI/IMI/I n d)I/ISI/ILIeCKI/IMI/I CBOMCTBaAMM»

IIpukpeniiennslie ¢aitabl

3auer (8 cemectp).doc

S

IIpome:xyTrounas arrecramus Nel

3ader (8 cemectp)

Cemectp: 8
Buja xourpoas: 34

Bonpocsr:

Kak xknaccudunupytor cramu?

KakoBa 00pabaTeiBaeMOCTh BBICOKOJICTUPOBAHHBIX CTaJCH?

[Tpu kakux TemnepaTypax criocoOHbI paboTaTh )KapOIPOUHBIE U KaPOCTONKUE cTanu?

KakoBrl cBOICTBa aIIOMUHHUEBBIX A€()OPMUPYEMBIX CILIABOB?

JUs M3roTOBICHUS KaKUX JleTalleil UCIIOIb3YIOT TUTAHOBBIE CILJIaBbI?

Kakoli pexymuii MaTepual HCHOJIB3YIOT MpPU MEXaHWYECKOH 0O0paboTKe 3aroTOBOK,

BBIITOJIHEHHBIX U3 TUTAHOBBIX CILJIABOB?

7.
8.
9.

10.
11.
12.
13.
14.

KakoBa 005acTh HCII0Ib30BaHMSI MATHUEBBIX CILIABOB?

Kakoii MaTepuan UCTIONb3yIOT ISl U3TOTOBJIEHUS JIONATOK U TUCKOB TYpOUH?

Uto npeacTaBiasioT co60i TePMOOUMETAIIIIBI U TE UX UCTIONB3YIOT?

KakoBa 005acTh HCTI0NIb30BaHMS METAIIOB, 00JIaJalONINX NaMAThIO0 (hOPMBbI?

Kakue mMatepuansl SBISIOTCS paiuallAOHHO-CTOUKUMHU?

KakoBbl cBoiicTBa aMOP(HBIX METATNYECKUX CIUIABOB U TJI€ OHU UCHIONB3YIOTCA?

Yto Takoe CBEpXNPOBOJUMOCTD U TJ€ UCIONb3YIOT CBEPXIIPOBOASIINE MATEPHAIIBI?

UTto Takoe MAarHUTOCTPUKIUS M T/I€ MCHOJIb3YIOTCS MaTepuaigbl €O CIEUUATbHBIMU

MarHUTHBIMH CBOHCTBaMHU?

15.  HasoBuTe OCHOBHBIE ATAIbl TEXHOJIOTUH TOIYUSHHS U3/IEIAN U3 KEPAMHUUECKUX MaTePHAIIOB.
16.  Kakue BUIBI KEpaMHUECKIX MAaTEPHAJIOB UCTIOIB3YIOTCS B IIPOMBIIIUIEHHOCTH?

17.  Kakoil sddekr mocTuraercs Npu H3TOTOBICHUM J€Tajeil ABUrarened M3 KepaMUYEeCKHX
MaTepuasioB?

18.  I'me ucnomp3yroT yaaponpoyHble KEpaMUUeCKUe MaTepUabl?

19.  Kakoil MaTepua Ha3pIBa€TCsI KOMIO3UIIMOHHBIM?

20.  Yro mpencTaBisAOT co00il TUCTIEPCHO-YIPOUYHEHHBIE, BOJIOKHUCTBIE U CIOUCTHIE KOMITO3UTHI?
21.  KakoBbI 007aCTH IPUMEHEHUS «CHHTETPaHa»?

22.  KakoBa 0051acTh IpAMEHEHHS OOPOTLIACTHKOB?

23.  I';me ucmonb3yrOT KOMIIO3HUTHI ¢ METAITHYECKOW MaTpHUIIeH?

24.  Yro 03HAUACT TEPMUH «IIOJTHUMEPHI»?

25.  KakoBbl OCHOBHBIE CBOMCTBA MOJUMEPOB?

26.  Yro Takoe TEpPMOILJIACTHI U KaKWe MaTepHUaiIbl K HUIM OTHOCATCS?

27.  Kakue marepHasbl OTHOCAT K HAHOCTPYKTYPHBIM?
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28.

HazoBuTe MeToabl mofyuyeHus: HAHOCTPYKTYPHBIX MaTepUasoB.

29.  Jlns 4ero u Kak OCYIIECTBIISIFOT ra30BYI0 KOHJCHCALMIO IOPOIIKOB U MX KOHCOJIUIAIUIO?
30.  Kak oCcymIecTBISIOT MapOBOi pa3Moi Marepuaa’?

31.  Kakwue BUIBI MEIHHUI] MPUMEHSIOT JJIs1 pPa3Moiia MaTepralioB?

32.  Kak u 3aueM oCyIIeCcTBIsETCS UIa3MOXUMUYECKUN CHHTE3?

33. B u4eM 3akir04aeTcs CyIHOCTb OCAX/ICHHSI TOPOILIKOB U3 KOJUIOUHBIX PACTBOPOB?

34. Kaxk ocymiecTBiasitoT MEXaHOCHHTE3?

35. B uyem 3akiro4aercst METOJl OJTY4YEHUS MOPOIIKOB 3JIEKTPOB3PHIBOM?

36.  Ha3zoBuTe METO/BI OJIy4YEHHUS] TOHKUX IUICHOK.

37.  C kakoi 1eJibio Ha IeTAIN HAHOCST MOKPBITHS?

38.  Kakwue BubBI OKPHITHIA UCTIONB3YIOT?

39. KakoBa TexHOJIOTHSI HaHECEHUs MOKPHITHI? Kak KiIacCHpUIMPYIOT NMPOLECCh HAaHECEHHUs
MTOKPBITUI?

40. KakoBbI 00;1aCTh MPUMEHEHHS M CBOMCTBA ITMHKOBBIX MOKPHITHH?

41.  KakoBbl 001aCTh IPUMEHEHHUS U CBOICTBA QJIFOMUHUEBBIX TOKPHITUNA?

42.  KakoBbl 001aCTh IPUMEHEHHUS U CBOMCTBA OJIOBSIHHBIX M XPOMCO/IEPIKAIIUX TOKPBITHIA?
43. B yeMm cynIHOCTh HaHECEHUs MOKPBITUS TJIAKUPOBAHHEM?

44.  Kak HaHOCST MOKPBITUS OCAKICHUEM B BaKyyme?

45.  Yro mpencrasisieT coboit smans? Kakue crmocoObl SManupoBaHus Bbl 3HaeTe?

46.  Kakwue cnocoObl HAHECEHUS] OPraHMYECKUX TOJIMMEPHBIX OKPBHITHI BBI 3HaeTe?

47. B d4ewm 3akiro4aercs BUXPEBOW METO]| HalbUICHUS?

48. B kakux o0acTsX UCMOJIB3YIOT TEIUI03aIIUTHBIE IOKPBITUS ?

49.  KakoBbl MaTepualibl U CBOWCTBA TEPMOPETYIUPYIOLINX MOKPBITHI?

50.  KakoBbl Ha3HaueHUE U 00JIACTh MCIIOJIB30BaHMS JTAKOKPACOUHBIX OKPBITHI?

51.  C kako# 1eblo UCIOb3YIOTCS TUTMEHTHI, HAIOJHUTENN U IJIaCTU(UKATOPHI?
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